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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYruxX ITUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO JISl TPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEAHEBHOM KHU3HHU.
PazButne y oOywaroummxcs Hay4YHbIX MPEJICTaBICHUA O TMPOUCXOXKICHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLIECCOB B MpPHUpOJE U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAUYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaliyd B COBpeMEHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHH. OCBOCHHE Kypca aireOpbl o0ecreyrBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHHUs, 0000IIeHNe W KOHKPETHU3alWI0, adCTparupoBaHHE M aHAJOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
0o0y4aromuxcsi, IMOJITOMY CaMOCTOSTEIbHOE pEIICHHWEe 3a7ad  SBISIETCS — peanu3anueit
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUeHUSI.

B crpykrype mporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIMIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-MeTonWYecKkue JIuHuM: «Yucna u
BBIUUCIICHUS», «AJNTreOpandecKkue BBIPAKEHUS», «YPaBHEHHS M HEPABEHCTBa», «DyHKIHIY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSIKEHUH TPEX JIEeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B xone n3ydeHus yueOHOro Kypca
00y4JaroIUMCs TPUXOAUTCS JTOTHUYECKH PACCYXAaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy yd4eOHOTo Kypca «Anredpay BKIIOYCHB HEKOTOPHIE OCHOBEI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4ecKoro oO0pa3oBaHUA U
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEeMaTHYECKOTO
a3bika. ComepxKaTenbHON U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOro Kypca «AnreOpay sBIseTCS
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAWMBIX ISl MTOBCETHEBHON XHM3HHU. Pa3BUTHE MOHSTHA O YHCIE HAa ypPOBHE
OCHOBHOT'O 00II[ero oO0pa3oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JMHUU OTHECEHO K cpeslHeMY o0111eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamdecKkux JHHHUH — «AnreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUST U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHMPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYECKOTo anmapaTa, HEOOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHe 0CHOBHOrO 0011ero o0pa3oBaHus
yueOHBI  MaTepuan TIPYNNHUPYETCs BOKPYT  palMOHANBHBIX  BBIpaXeHHH.  Auredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUIS MOCTPOEHHS] MaTeMAaTUYECKUX MOJETeH,
OTIMCAHMsI TIPOIECCOB U SIBIICHUH peaJbHOro Mupa. B 3amaunm oOydeHus anreOpe BXOAAT TaKkKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, JUIs
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBIIQJICHUE HABBIKAMH JEAYKTUBHBIX PaCCYKICHHIA.
[IpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOPaXEHMs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHue
oOydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEeMaTHYSCKON MOJIETH /I OTTHCaHUs
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBICHUN B mpupojae U oduiectBe. M3yueHue
MaTepuaia CHOCOOCTBYET pPa3BUTHIO y OOyYaOIIMXCS YMEHHS WCIOIb30BaTh DPa3IMYHbBIC



BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHUKHA — CIIOBECHBbIC, CUMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHME MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPHI.

CormacHo yueOHOMY IUlaHy B 7-9 KjaccaxX H3y4yaeTcss y4deOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUS,
«AnreOpanyecKkue BhIpaKEeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenne yuebnoro xkypca «Anredpa» orBoautcst 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).

PEAJIM3ALINA BOCIIUTATEJBHOI'O IOTEHHHAJIA YPOKA.

Peanuzamusi  MIKOJBHBIMM — T€aroraMyd  BOCHHTATEIIBHOIO  MOTEHIMANa  ypoKa
[peJIoJiaraeT cielyroliee:
* YCTAaHOBJICHUE JIOBEPUTEIHLHBIX OTHOIICHHA MKy YIUTEIIEM U €r0 YYeHUKaMHU, CITIOCOOCTBYIONTUX
MO3UTUBHOMY BOCHPHUATUIO YYalTUMHUCS TpeOOBaHMM M MPOChO YUUTENsl, MPUBJICUCHUIO HX
BHUMaHUs K OOCYXJaeMOH Ha ypoke WH(POpPMAIMK, aKTUBH3AIMM WX I03HABATEIHHOU
JEeSITEIIbHOCTH;
noOyK/IeHUEe MIKOJLHUKOB COOJIIOJIaTh HAa YPOKE OOIICHPHHSITHIE HOPMBI TIOBEICHUS, IpaBHIIA
oOmieHust co crapmuMu (YYUTENsIMH) U CBEPCTHHKAMH (IIKOJbHUKAMU), MPUHIUIBI y4eOHOI
JTUCITUTUIMHBI © CAMOOPTaHU3AIINY;
MPUBJICYCHHE BHUMAaHUS IIKOJHbHUKOB K IIEHHOCTHOMY acCHEKTy M3y4aeMbIX Ha ypOKax SIBJICHHIA,
opraHuszanusi HMX paboThl C IIOJIyduaeMOM Ha YpOKE COLMAIbHO 3HAYMMON HHpopManuei —
WHUIUHUPOBAHUE €€ OOCYXJCHMS, BbICKA3bIBAaHUS YYAIIUMHUCS CBOErO0 MHEHHS IO €€ TOBOAY,
BBIPA0OTKH CBOETO K HEH OTHOIICHUS;
UCIIOJIb30BAaHUE BOCIIUTATENbHBIX BO3MOXKHOCTEH COJEp)KaHUS Y4eOHOTro TMpeaMeTa uepe3
JEMOHCTPAIMIO JIETSIM TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO ITOBEACHHS, IPOSBICHUS
YeNOBEKON00Us U J00pOCepAeUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB JJIsi YTEHUS,
3a/1a4 JIsl petieHus1, TpoOJEMHBIX CUTYaIUi i 0OCYXKIEHHUS B KJIacce;
NPUMEHEHHE Ha YpPOKEe HMHTEPAKTUBHBIX (opM pabOThl yUYalIMXCs: WHTEUIEKTYallbHBIX UIP,
CTUMYJTUPYIONINX IMO3HABATSIIBHYI0 MOTHBAIMIO MIKOJLHUKOB; JUCKYCCHH, KOTOpBIC JAIOT
yUYalMcs BO3MOKHOCTh TPUOOPECTH OIBIT BEIEHUS KOHCTPYKTUBHOTO JHAOra; TPYIIMOBOM
paboThl UM padOTHI B Mapax, KOTOPbIE y4yaT MIKOJIbHHUKOB KOMaHIHON pa00Te M B3aMMOJICHCTBHIO C
JIPYTUMHU JETHMHU;
BKIIIOUEHUE B YPOK HMTPOBBIX TPOIEAYpP, KOTOPHIE TOMOTAOT MOJACPXKATh MOTHBAIHMIO JCTEH K
MOJTYYCHUIO 3HAHUH, HAIAKUBAHUIO TIO3WUTHBHBIX MEXKIMYHOCTHBIX OTHOIIEHWH B KJacce,
MOMOTal0T YCTAaHOBIIEHUIO JOOpOKeNIaTeIbHOM aTMOC(EpPHI BO BpeMs ypOKa;
opraHm3anys medcrBa MOTHBHPOBAHHBIX U IPYAHPOBAHHBIX yUYAIIUXCS HAJ UX HEYCIEBAIONUMHU
OJIHOKJIACCHUKAaMH, JaIOlIero IIKOJbHUKAM COIMANIbHO 3HAYUMBIA ONBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;
WHUIIMUPOBAHUE U TOJAJIEPKKA HCCIEOBATEIbCKON JEesATeNbHOCTH IIKOJBHUKOB B paMKax
peaM3allid WMH WHIAWBUAYAJIBHBIX M TPYIIOBBIX HCCICIOBATEIBCKUX IMPOEKTOB, YTO JacT
IIKOJIbHUKAM BO3MOXXHOCTh MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUS TEOPETHUECKON
po0JIeMbI, HABBIK TEHEPUPOBAHUS M OGOPMIICHHS COOCTBEHHBIX HJCH, HABBIK YBaXXUTEIHHOTO
OTHONIICHHUS K YYXHUM uIesM, OQOPMIICHHBIM B paboTax MApPyrux UCClIeAoBaTeei, HaBBbIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe]] ayJAUTOPHEH, apryMEHTHPOBAHMS M OTCTaWBAaHUS CBOCH TOYKHU
3peHusl.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia ¥ BBIYMCICHUSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apolel K
apyroi. IloHsATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yucen. Apudmerndeckue AEHCTBUS ¢ paLlMOHAIBHBIMU yMciIaMu. PeleHue 3aay u3 peajbHOM
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelleM: OIpeJesieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/IEICHHUS, 3aUCh OOIbIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpOOH U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Ja4M Ha MPOLEHTHI, pelIEHUE 3a/a4 U3 peabHOM
IPAKTUKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, PA3JI0KEHNUE HA MHOKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi IPONOPLIMOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOM. JlOmyCTUMBIE 3HA4YECHMS
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTHM MEXAY BeIMYMHAMU B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIP@)KEHUS, IPaBUIa NPeoOpa3oBaHus CyMM M IPOM3BEAEHUH, NMpaBUiia paCKPbITUS CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpHowienbl 1 MHOrowieHbl. CteneHb MHorouieHa. CiiokeHHe, BBIUYUTAHUE, YMHOXKEHHE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOHUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMsI, IIpaBUiia PeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpPaBHEHUU.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHue JIMHEHWHBIX ypaBHeHUH. CocCTaBlI€HHME YpaBHEHHH IO YCIOBHUIO 3ajadd. Pemnienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluHeliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JBYX JHMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM TMOJCTaHOBKH.
ITprmeps! pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpoMexyTKu. PaccrosHue Mexay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opJuHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3agaHHbIX Qopmyinamu. UrteHue rpapukoB
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiictBa  (QyHKIMIA.
Jluneitnas ¢yHkums, e€ rpaduk. ['papuk Gynkimu y = |X|. ['padudeckoe perieHre THMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yuciaa 1 BLIYHCTIECHUS

KBanmpatuelii kopenb u3 uymcna. lloHsarue o0 wuppanuoHanbHOM uyuche. JlecaTnyHbie
MPUOJIMKEHUST UPPAITMOHATIBHBIX uncell. CBOMCTBAa apu(METHUECKUX KBaIpPATHBIX KOPHEH M MX
NPUMEHEHHE K MpeoOpa3oBaHHUIO YHCIOBBIX BBIPAKCHUNW W BBIYHCICHUSIM. JleHCTBUTEIHHBIC
qHCIa.

Crenens ¢ 1eJIbIM TTOKa3areneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AuiredpanuecKkue BbIpasKeHUs1



KBazpaTHblil TpEXUIIEH, pa30kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BBIYUTAHNE, YMHOXKEHHE, JeICHNEe airedpandeckux ApoOeil. PammonanbHble BBIpQXKEHUS M HX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBanparnoe ypaBHeHue, (opmyna KopHEHl KBaJpaTHOro ypaBHeHUsA. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTtHbIM. [Ipocteifmme apoGHO-
paloHaIbHbIC YpaBHEHUS.

['paduueckas uHTEpHIpeTaUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
ypaBHEHUU C JOBYyMs NepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeNMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4u aNredpandeckum crocoOom.

YucnoBble HEpaBEeHCTBA M HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHBIE HepaBeHCTBAa C OAHOM mnepeMeHHOM. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢pynkuuu. OOMACTh ONMpEaeIeHUs] 1 MHOKECTBO 3HaYeHHU (QyHKImH. CriocoOs!
3a1aHus QYHKIIHA.

I'padux Qynxmun. UYrenue cpoictB ¢(yHKImH 1o e€ rpaduky. Ilpumepsr rpadukos
GbyHKIMI, OTpa)karoluX peaabHble MPOLECCHI.

@YHKIMY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO NMPONOPLHOHAIbHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = VX, y=|X|. [padudaeckoe perenne YpPaBHEHUHN U CUCTEM
YpaBHEHUM.

9 KUIACC

Yucsia ¥ BLIYUCICHUSA

PanmonanbHbIe YuClia, UPPALMOHATIBHBIC YMCIIA, KOHEUYHBIE U OSECKOHEYHBIEC JIECATHYHBIC
npodu. MHOXKECTBO JIeHCTBUTENBHBIX YHUCEN, JACWCTBUTENbHbIE YHUCIA KaK OECKOHEYHbIE
JecsATHUUHble  JOpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YUCE U KOOPAUHATHOU IPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYEeCKHe NEUCTBUSA C JACUCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl O0OBEKTOB OKpYXAlOLIEr0o MHpa, JJIUTEIBHOCTH IPOLIECCOB B OKPY)KAIOIIEM
MUpeE.

[TpuOmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrjieHHe 4YHcell.
IIpukuaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMM, CBOJSIIMXCA K  KBaJPATHBIM.
bukBanpatHoe ypaBHeHHe. lIpumepsl pelieHus ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3JIoKEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX —~ ypaBHEHMH.  PemieHne — TEKCTOBBIX — 3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHHe C ABYMS MEpeMEHHBIMH U ero rpaguk. PemieHue cuctem ABYX JIMHEHHBIX
YpaBHEHUN C JBYyMs IE€pEMEHHBIMHU. PeleHne cucTeM JByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOH cteneHu. I'paduueckas MHTEpHpeTalns CUCTEMbl ypaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1ad allreOpanyeckuM CrocoOoM.

YuciioBbIE HEPABEHCTBA U X CBOMCTBA.



Pemienne JHMHEMHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW. PemieHue cucTteM JIMHEMHBIX
HEpPaBEHCTB C OJIHOM mepeMmeHHOoW. KBaaparHbie HepaBeHCTBa. ['padudeckas WHTepHpeTarus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMU.

DOyHKIUHA

KBanmparnunast ¢yHkius, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATHI BEPITMHBI
napaboJibl, 0Cb CHMMETPUH MapadoJIbl.

I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| u ux cBoiicrsa.

Yucii0BbIe NOCI€10BATEIBHOCTH U NPOTrPECcCUm

[TonsiTue 4MCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IIOCIEA0BATEILHOCTH PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To YiIeHa.

Apudmernueckass W reomeTpuueckas — mporpeccud.  DPopMmynbl  N-TO  4WieHa
apuQMeTUYECKOl U FTeOMETPUUECKON MPOTPECCHii, CyMMBbI MIEPBHIX N YJICHOB.

N300pakeHre WIEHOB apu(PMETHUECKOW M TeOMETPUYECKOW IMpOrpeccuid TOYKaMu Ha
KOOPJIMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE TPOLIECHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThbl OCBOCHUS MPOrpamMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUWEM K JOCTH)KEHHMSIM POCCHMCKHX MAaT€MATHUKOB U POCCUKCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUU B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
MPEJICTaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOLIEYp TPaKIaHCKOTO o0IecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHXKEHUU
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUYECKUX MPUHIHUIIOB B J€ATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU JJIs YCHEIIHON MpoQeCCUOHANBHON EATEeIbHOCTH U PAa3BUTUEM HEOOXOIMMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY W O3CTETHUYECKOMY BOCHIPUATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, pACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS YEJIOBEKa, NPHUPOJLI W O0OIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMH HaBbIKAMU
HCCIIE0BATENIBCKON IEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpoBaHMe  KYJbTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHHUS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HHU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKAa pedIIeKcuw,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TAKOTO )K€ IpaBa JIpyroro 4YeJI0BeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEH Ha MPUMEHEHHWE MAaTEeMaTUYECKHX 3HAHWM IS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesibl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0OJieM U MyTel X pelieHus;

8) axanTanust K MN3MEHAOUUMCS YCJIOBHAM COUMATBHON M NPUPOAHOH Cpelbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS y JAPYTUX
JIOJIeH, MpUoOpeTaTh B COBMECTHOW JESATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHMI, B TOM 4ucie (GOpMYIHPOBATH UJECH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJInpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJoruueckue geiicTBUA:

BBISBJIATh U XapaKTEPU30BATh CYILECTBEHHbIE INPU3HAKM MAaTEMaTHUECKUX OOBEKTOB,
NOHATHI, OTHOLICHUH MEXAY MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIacCHU(UKaLKUU, OCHOBaHUS A1 0000IIeHus
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOI0 aHAIN3A;

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAOMIOACHMSIX W YTBEPKACHUSX, IpellaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYE€HUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTesJbCTBA MATEMAaTUYECKUX  YTBEPXKICHMH (mpsiMble U OT
IPOTUBHOIO), IPOBOJIUTH CaMOCTOSITEJIbHO ~ HECIIOKHBbIE  JI0KA3aTesIbCTBa
MaTeMaTHYeCKuX (AaKTOB, BBICTPAaUBATh APTYMEHTAIUIO, TPUBOIUTH IPHUMEPHl U
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS,;

BBIOMpATh CIOCOO pemeHus y4eOHOH 3amadyn (CpaBHUBATh HECKOJBKO BAapHAHTOB
petieHusi, BEIOMpaTh HanboJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIHHO BBIJCICHHBIX
KPUTEPHEB).

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

UCIIONIB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKUI ~ MHCTPYMEHT  MO3HAHUA,
dbopMynupoBath BOIIPOCHI, bukcupyromme MIPOTUBOpPEUHE, npobiemy,
CaMOCTOSITCNIFHO YCTAaHABIMBATh HMCKOMOE | JlaHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJMTH TIO CaMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECIIOKHBIM SKCIIEPUMEHT,
HEOOJBIIOE HCCIEOBAaHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOTo
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXITY COOOM;

CaMOCTOSITENNbHO  (OpMYyTUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MpOBEAEHHOTO HAOTIOJCHMS, UCCIEA0BaHUSA, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUH;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISBIISATH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUISl pELLICHNUS 3a]a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHbIX BUJOB U (hOPM Mpe/ICTaBICHHUS,

BbIOMpaTh (hopMy MpeacTaBIeHUS MHOOPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;



OLICHUBATh HAJEKHOCTh MH(POPMALIUH 110 KPUTEPUSM, TPEIIOKEHHBIM YUUTEIEM WIH
c(OPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

BOCIIPHHUMATh U (POPMYITHPOBATH CY)KICHHSI B COOTBETCTBUU C YCIOBUSIMHU H IEIISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOYKY 3pPEHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUs 3a/1a4i, KOMMEHTHPOBATh
TIOJTYYCHHBIN PE3yIIbTaT;

B X0/ 00CYKJIEHH 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMBI, TPOOJIEMBI,
pemaeMoil  3a7add, BBICKA3bIBaTh WJCH, HAICJICHHbIE HAa TOUCK PEIICHUs,
COIIOCTaBJISITh CBOM CYXACHUS C CYXICHHSAMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyXUBaTh Pa3IMUME U CXOJICTBO MO3UIIHI, B KOPPEKTHOH hopme GopMyTHpoBaTh
pa3HOTIIACHS], CBOM BO3PAKCHHUS;

MPEJICTABIISITh PE3YNIbTAThl PEHICHHS 3a7aud, YIKCIIEPUMEHTa, UCCIEAOBAHUS, TPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a/ad MPEe3eHTAIUH U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh M WCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW M WHIWBHIYAJIHLHOW PaOOTHI
IIPH PEIICHUN YYeOHBIX MaTEeMATHYECKHX 3a71a9;

NPUHUMATD 11€7Ib COBMECTHOH JCSITEIBHOCTH, IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON
paboThl, pacmpeaensTb BUAbBl padOT, OrOBapUBAThCA, OOCYXKIATh NPOIECC U
pe3ynbTar paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpYyHHoBbIX ¢GopMax paboThl (00CykaeHHS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOJHATH CBOK YacTh PabOThI MU KOOPJIUHUPOBATH
CBOM JICWCTBUS C JPYTUMH YWICHAMH KOMaHJIbl, OIICHUBATh KAueCTBO CBOETO BKJIAJa B
00U MPOTYKT 1O KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, AJTOPUTM pElIeHUs 3ajayd (UM €ro 4YacTb),
BBIOMpATh C€HOCOO pemeHuss ¢ y4€TOM MMEIOLIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa pelieHus
MaTeMaTHYeCKOW 3ajjauu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IPHU PELIEHUU 33aJa4yl, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAWJEHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHMBAaTh COOTBETCTBUE PE3yJIbTaTa JIEATEIbHOCTH IMOCTABICHHOMN LIETH U YCIOBUSM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEIOCTHKEHMS IIeJIM, HaXOIUTh OILIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 7 Kjacce OOYYarOIIMiCA TMOJYYHUT CIEAYIONUE MPEeIMETHBIC
pPEe3yJbTAThI:

Yuciaa 1 BLIYMCTIEHUS

BrImotHATE, codeTass YCTHbIE W MHChbMEHHBIE TMPUEMBI, apuPMETHYECKHE ICHCTBUSA C
palMoOHaIbHBIMU YHCIAMHU.

Haxonuth 3Ha4eHWsS YHCIOBBIX BBIPAXKEHUH, MPUMEHSATH pPa3HOOOpazHbIE CIMOCOOBI M
OpuEéMbl  BBIUMCICHHUS 3HAYCHUN JPOOHBIX BBIPAKEHUH, COJEpKalIuX OOBIKHOBEHHBIE U
JECSITUYHbIE IPOOH.



[Tepexoauth OT OgHOM (HOPMBI 3amMCH YKMCEN K ApYroil (mpeoOpa3zoBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

CpaBHUBATH U YIOPAJOYNBATH PALIMOHAJIBHBIE YHACIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY W OLIGHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BbIpaXEHUI. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU NTOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKK JEIMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemath mpakTMKO-OPUEHTHPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PEIICHU 3a1a4
C y4€TOM OTPaHUYEHUH, CBA3aHHBIX CO CBOUCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp30Bath anredpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS y4eOHOI0 MaTepuania.

Haxonute 3HaueHus1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

BeinonsATe npeoOpa3oBaHusl LENO0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MO00HBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BBINONHATP YMHOXEHHE OJHOYICHA HAa MHOTOWIEH M MHOIOYICHAa HA MHOTOYIIEH,
NPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM 0OIIeT0 MHOKHUTENS, TPYNIIHUPOBKH CIAaraeMblX, MPUMEHEHHs (OpPMYJT COKpAIIEHHOTO
YMHOXEHHUS.

[IpumeHsTh npeoOpa3oBaHUS MHOTOWIEHOB Ul pEUICHHMs pPa3IMYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIbHOU TPAKTUKU.

Hcnonp30BaTh CBOICTBA CTENEHEHN ¢ HATypaJbHBIMU MOKa3aTeNsIMU Ui IpeoOpa3oBaHus
BBIPKEHHUM.

YpaBHeHusI U HepaBEeHCTBA

Pemarp nuHElHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, IPUMEHss MpaBmia Iepexona OT
UCXOJHOTO YypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YPaBHEHHS.

[TpumensTh rpaduueckre METObl IPU PEIICHUN JTUHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupats mpuMepsl Map YUCe, SBISIOLUIMXCS pellleHueM JMHEHHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMH.

Ctpouth B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHMHOTr0 YypaBHEHHS C JABYMs
NEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEILICHUS YPAaBHEHHUS.

Pemarb cucTeMbl ByX JIMHEHHBIX YpaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.

CocTaBiATh M pemarbh JUHEHHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX YpPaBHEHWM IO
YCIIOBUIO 3a/layl, HWHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 33/Jayd IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxkaTb Ha KOOPIMHATHOM NPSAMOM TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJbl, 3aliCbiBaTh YHCJIOBBIE TPOMEXYTKH Ha
anreOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM MJIOCKOCTHM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKuuid. CTpouts rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTH, IPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

Haxoaute 3HaueHne QyHKIMU MO 3HAYEHUIO €€ apryMeHTa.



[Tonumatp rpaduueckuii crocod MpeACTaBiIeHUS U aHAIW3a MHPOPMALUH, U3BICKATh U
MHTEPIPETUPOBATH MHPOPMALIUIO U3 IPA(QUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

K konmy oOyuenus B 8 kJacce oOydaromuiics MOMYYHT CIEIYIONIUE MPEIMETHBIE
pE3yJIbTaThI:

Yuciia ¥ BBIYMCICHUSA

Hcnonp30BaTh HayallbHBIE NPEICTABICHHUS O MHOXECTBE JICHCTBUTENBHBIX YHMCEN IJIS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pa)kaTh [EHCTBUTENBHBIE UYWCIIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpumMeHsATh TOHATHE apU(PMETHUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTHU KAJIBKYJIATOP, BHIIOIHATH IPE0OpPa30BaHuUs BBIPAKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBare 3amucu OOJBIIMX W MajbIX YHMCENT C MOMOLIBIO JECATUYHBIX ApoOeil u
crenenel uucia 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHATh TOHATHE CTENEHU C IeNbIM II0Ka3aTejeM, BBIIOJIHATH NpeoOpa3oBaHUs
BBIPAXCHUI, CONEPIKALUX CTEIIEHU C LIETIBbIM [T0OKA3aTEIEM.

BbINoMHATE TOXAECTBEHHBbIE IMPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBuiI JEHCTBUI HAaJL MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PackiiagpiBaTh KBasipaTHBIN TPEXUIECH HA MHOXKUTENH.

[IpumensaTs npeoOpa3oBaHMs BBIPAKEHUM A pPEUICHUs pa3IMyHbIX 3a7ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTUKU.

YpaBHeHUs] M HEPABEHCTBA

PemaTts nuHeliHble, KBaJpaTHbIE YPABHEHUS U PAllMOHAIbHBIE YPABHEHMSI, CBOASILUECS K
HUM, CUCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMEHHBIMH.

IIpoBONTH MPOCTEUIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
OpUMEHeHHeM TIpadUUecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YPaBHEHUE WU
CUCTEMAa YpPaBHEHMUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauth OT ci0BeCHOW (QOPMYJIHMPOBKM 3ahaud K e€ anreOpanyeckod MOAEIH C
MOMOIIbI0 COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33Ja4y MIOJyYEHHBIN PE3yJIbTaT.

[TpyMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHMSI, OLICHKH, PellaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEpeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYEcKyl0 WIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUH

[Tonumath ¥  HMCHONB30BaTh (YHKIMOHAJIBHBIE TOHATHUS W S3BIK  (TEPMUHBI,
CHUMBOJIMUYECKHE 0003HAUYEHUs), ONpeNeNsATh 3HaueHue (YHKIMM IO 3HAYEHUIO apryMeHTa,
OTIpEeENATh CBOMCTBA (PYHKIIMHU 1O €€ rpaduKy.

Crpoutsb rpauku 31eMeHTapHbIX GYHKINN BUA:

y = k/X, y = x2, y = x3)y = |X|, y = VX, OnHCBIBaTh CBOMCTBA YHCIOBON (DYHKIMU 10 €&
rpaduky.

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CICAYIOIIUE TPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCICHUSA

CpaBHUBATh U YIOPAJOUYNBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

BeimonHaTe apudmeTnueckue JeHCTBUS C pallMOHAIBHBIMHU YHCIaMH, cOUYeTas YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIIEHUS ¢ UPPALMOHAIBHBIMU YU CIIAMHU.

HaxoauTh 3HaueHusi CTeNneHen ¢ LeIbIMU MMOKa3aTeIsIMU U KOPHEH, BHIUUCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyrisiTh JAEWCTBUTENbHBIE YHCIIA, BBIMOJIHATH HPUKHUIKY pe3yJbTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHus1 M HEpaBEeHCTBA



Pemate nuHelHble ¥ KBaJpaTHbIC YpPaBHEHMs, YpPaBHEHHs, CBOJIIMECS K HHM,
npocTeime ApoOHO-PallMOHAIbHbIE YPaBHEHHUS.

Pemate cuctembl ABYX JMHEHHBIX YpaBHEHUH C ByMs MEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OHO YPaBHEHHE HE SIBJIACTCS IMHEHHBIM.

Pemate TekcToBbIe 3amauM  anreOpandeckuM CHocoOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHHI ¢ ABYMS IE€PEMEHHBIMU.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHI, B TOM UHUCIE C
IpUMEHEHHEM TIpadUUecKuX MpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YPaBHEHUE WU
cucTeMa YpaBHEHUI peIeHusl, €Clii UMEET, TO CKOJIBKO, U ITpoyee).

Pemate nuHelHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh pelIeHUE
HEPaBEHCTB HA YMCIIOBOW MPSAMOI, 3aITUCHIBATh PEIICHHE C TIOMOIIBIO0 CHMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIHE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOI,
3aIllUCBIBATh PEILIEHHE C TIOMOLIbI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUHA

Pacno3naBate GyHKIMY H3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXEMATHYECKH PACIIONIOKEHUE Ha
KOOPJIMHATHO# IIOCKOCTH TpadukoB Gpyukumid Buga: y = kX, y =kx + b, y = k/x, y = ax2 + bx +
c, ¥y =x3,y=1X,y = [x|, B 3aBuCHMOCTH OT 3HauYeHHiI KO3(PHUIHEHTOB, OIKICHIBATE CBOIMCTBA
byHKIHIA.

Crpouth M M300pakaTh CXeMaTUYECKH TpauKH KBAJPAaTHUHBIX (QYHKIUH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX rpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIuIO 1m0  (opmyie, TPUBOAUTH  MPHUMEPHI
KBaJPaTUUHBIX QYHKLUHN U3 peabHON JKU3HHU, PU3UKHU, FEOMETPHUH.

YucJi0BbIE MOCJI€10BATEIbHOCTH U MPOTrPecCUH

PacniozHaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYI0 MPOTPECCUr MpPU pasHbIX CIIOCOOax
3aIaHMsL.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOpMyN N-ro 4ujaeHa apudMeTuuecko u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSIMU, B TOM YHUCIIE 33]a9d
U3 pealbHOM KU3HU (C HUCIOIB30BaHUEM KaIbKYISTOPa, IU(POBBIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
. HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/l Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThI pecypebi
1 Yucia v Beruncienusa. PanmonansHble o5 1 bu6mmoreka [IOK
yycia https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.eds0o.ru/7f415090
bubmuorexa [JOK
3 YPaBHCHNS 1 HEPABCHCTEA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpaduku. OyHKInu 24 1 https://m.eds0o.ru/7f415090
bu6mmorexa [IOK
5 Tosropenne u 0bodmenue 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypesI
bubmuoreka [JOK
1 Uucna u Beruncienus. Ksagparasle KOpHU 15 https://m.edsoo.ru/7f417af8
5 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 bu6mmoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BoIpaKEHUSI. 5 1 bubnuorexa [JOK
KBagpatusliii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHU https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 (DYHKHI/II/I. Hucinosere (byHKHHH 9 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HOBTOpCHI/IC 1 0bobmeHHe 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOT'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
1 Yucna u Beruucienus. JlelicTBUTENbHbIC 9 bubmmoreka [JOK
qpca https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexa [JOK
OJTHOH MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHHUI https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.eds00.ru/7f419d08
bubnuoreka [{OK
> PyHiuHH 16 . https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
6 YuciIoBbIe OCIEN0BATEILHOCTHU 15 1 https://m.edso0.ru/7§419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
No Kosnn4yecTBo 4yacos Jlara DJIeKTpOoHHbIe U (pOBbIE
/' Tema ypoka Kourpoubusie IIpakruueckue oOpa3zoBaTe/IbHbIE
nn Bcero H3Y4YeHH S
padoTbI padoThbI pecypcbl
1 [ToHsiTHE parMOHAIILHOTO YUCIA 1
2 Apudmernueckue T1eUCTBUS C 1
palMOHATBHBIMH YHCTIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMHU
4 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue T1eUCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
6 Apudmernueckue NeHCTBUS C 1
palMOHAIBHBIMH YHCIAMU
7 CpaBHeHMe, ynops10ulBaHuE 1
palMOHATBHBIX YHCEIT
8 CpaBHeHue, ynopsg0unBaHue 1
palMOHANBHBIX YHCEI
9 CpaBHeHue, ynopsi04MBaHue 1
palMOHANIBHBIX YHCEI
10 Crenenb ¢ HaTYpaJIbHBIM 1 bubnmoreka [JOK
HOKa3aTeIeM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATypalTbHBIM 1 bubnuorexa [JOK
MOKa3areieM https://m.edsoo.ru/7f421382
12 Crenenb ¢ HaATYpaJIbHBIM 1 bubnmnoreka [JOK
HOKa3aTeIeM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJbHBIM 1 bubmuorexa [JOK
HOKa3aTeseM https://m.edsoo.ru/7f4218be
14 Crenens ¢ HaTypalIbHBIM 1



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

IIOKa3aTejIeM

Pemenne ocHOBHBIX 3aJa4 Ha

15 IpoOu, IPOLIEHTHI U3 peabHON
MIPaKTUKU
Pemennie oCHOBHBIX 3a/1a4 Ha

16 JpoOwH, IPOLIEHTHI U3 PeaTbHOM
MIPAKTUKU
Pemenrie oCHOBHBIX 3a/1a4 Ha

17 JpoOu, MIPOLEHTHI U3 pealibHOMN
MIPAKTUKU
Pemenrie o0CHOBHBIX 3a/1a4 Ha

18 IpoOu, IPOLIEHTHI U3 peaTbHON
MIPAKTUKU

19 [Ipu3Haku JeIUMOCTH, PA3II0KEHUS
Ha MHOKUTEJIU HATYpaJIbHbBIX YUCEell

20 [Ipu3Haku AenUMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT

21 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH

) Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH

23 Peanbubie 3aBucumoctu. [Ipsimas u
o0OpaTHas MPOMOPIUOHATEHOCTH

24 Peanbupie 3aBucumoctu. [Ipsimas u
o0OpaTHas MPOMOPIUOHATEHOCTH

o5 KonTponbHas pabota mo Teme
"PanmmoHanpHBIE ynciia'

26 BykBeHHbIE BBIpaXKEHUS bubmorexa HOK

https://m.edsoo.ru/7f41feec

27 IIepemennsble. JlonycTumble
3HAYEHUS TIePEMEHHBIX

28 dopMyIbl



https://m.edsoo.ru/7f41feec

29

DopmyJibl

[IpeobpazoBanme OyKBEHHBIX

30 BBIpQ)XEHUH, PAaCKpHITHE CKOOOK U bubmorexa LHOK
’ https://m.edsoo.ru/7f41fafa
MIPUBE/ICHNE OIOOHBIX CIaraeMbIX
o | D b B LOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEICHNE OIOOHBIX CIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIPQ)XEHUH, PACKPHITHE CKOOOK U
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIPQXEHUH, PACKPHITHE CKOOOK U
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
34 CBoiiCcTBa CTETICHHU C HATYPAIbHBIM bubnuorexa [JOK
MoKa3aresieM https://m.edsoo0.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmnorexa [JOK
HOKa3aTeseM https://m.edsoo.ru/7f42154e
36 CBoIiCTBa CTETICHHU C HATYPAIbHBIM bubnuotexa [JOK
HOKa3aTeseM https://m.edsoo.ru/7f4218be
bu6nmoreka [JOK
37 Muororert https://m.edsoo.ru/7f42276e
bu6mmorexa [IOK
38 Mrorounett https://m.edsoo.ru/7f422930
39 CrnosxeHnue, BLIYUTAHUE, bu6mmorexa [IOK
YMHOKE€HHE MHOTOUWIECHOB https://m.edsoo0.ru/7f422af2
40 Crnoskenue, BEIYMTAHUE, bubmuorexa [JOK
YMHOYKEHHUE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
a1 CrnoxeHnue, BLIYUTAHUE, bu6mmorexa [IOK
YMHOKEHHE MHOTOUYJIEHOB https://m.edsoo.ru/7f422fca
42 Crnoskenue, BEIYMTAHUE, bubmuoreka [JOK
YMHOKEHHE MHOTOUJICHOB https://m.edsoo.ru/7f423182
43 dopMyIbl COKpAIEHHOTO bubnuoreka [JOK



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182

YMHOKEHUS https://m.edsoo.ru/7f42432a
a4 DopmyJIbl COKPAIIEHHOTO bubmuorexa [JOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a
45 DopmyJibl COKPAIIEHHOTO bubnmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
16 DopmyJIbl COKPAIIEHHOTO bubnuorexa [JOK
YMHOXKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAIEHHOTO bubnuorexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f4251d0
48 Paznoxxenre MHOrO4iIeHOB Ha bu6mmoreka [IOK
MHOXKHUTEIN https://m.edsoo.ru/7f423312
49 PaznoxxeHrne MHOTOYJICHOB Ha bubmuorexa [JOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOrO4iIeHOB Ha bu6mmoreka [IOK
MHOKHUTEITN https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOTOUJIEHOB Ha
MHOXHUTEITHN
50 KonTponbhas padbota no teme
"AnreOpanyeckue BblpaxeHus"
VYpaBHeHue, mpaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCWJILHOCTh YPaBHEHUH
JIuHeitHOe ypaBHEHUE C OJJTHOU
54 IIEPEMEHHOM, pelIeHNE TMHEWHBIX
YpaBHEHUI
55 ;I;JI:\T:HOEO}IIZP?)Beliliglfliecnilﬂ;e(;;blx bubmorexa LHOK
N https://m.edso0.ru/7f420482
ypaBHEHUM
JIuHeitHOe ypaBHEHHUE C OJTHOU
56 MIEPEMEHHOM, pelIeHHe TMHEHHBIX
YpaBHEHUU
57 Pemrenue 3amay ¢ nOMOIIBIO bu6mmorexa [{OK



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
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ypaBHEHHIA https://m.edsoo.ru/7f42064e
58 Perrenuie 3agad ¢ mOMOIIBIO 1 bu6mmoreka [IOK
ypaBHEHUIA https://m.edso0.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIIbIo 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f4209a0
60 Permrenue 3agad ¢ mOMOIIBIO 1 bu6mmoreka [IOK
ypaBHEHUIA https://m.edsoo.ru/7f420e6e
61 JIuHenHoe ypaBHEHHE C IByMS 1 bubnuorexa [JOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢c32
62 JIuHenHoe ypaBHEHHE C IByMS 1 bubnuorexa [JOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEMHBIX 1 bu6mmoreka [IOK
ypaBHEHUII C IByMs TIEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema ABYX JMHEHHBIX 1
ypaBHEHUH C IByMS IEpeMEHHBIMH
65 Cucrema ABYX JTUHEHHBIX 1
YPaBHEHHI C ABYMS TTEPEMECHHBIMU
66 Cucrema ABYX JMHEHHBIX 1
ypaBHEHUH C IBYMS IEPEMEHHBIMH
67 Pemenwue cucrem ypaBHEeHUH 1 bubmiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemrenue cucreM ypaBHeHU 1 bubmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pemenune cucrem ypaBHEHHIA 1 bubmorexa [IOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI 1
71 Pemenue cucrem ypaBHEHUI 1
72 KonrtponsHas pabora no teme 1 bubmuorexa [IOK
"JIuHeWHBIC YpaBHEHHS " https://m.edsoo0.ru/7f421044
73 Koopaunata Touku Ha psiMOi 1 bubmorexa LHOK

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f42064e
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bu6mmoreka [IOK

74 HHCII0BEIC MPOMEAKY TKH https://m.edsoo.ru/7f41dff2
75 UucnoBble TPOMEXYTKH
76 Paccrosiaue MENY ABYMS TOUKAMH
KOOPJIMHATHON MPSAMOM
77 Paccrosinue MY ABYMSA TOUKAMH
KOOPJIUHATHON TPSIMOK
78 [IpsimoyronbHas cucrema bubnnorexa [JOK
KOOPJIMHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucrema bubnnorexa [JOK
KOOPJIMHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKkoB, 3aJaHHBIX bubnnoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnnorexa [HOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
83 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
84 Urenue rpaukoB peabHbIX bubnuoreka [IOK
3aBHCUMOCTEH https://m.edsoo.ru/7f41ea24
85 UreHue Fpa(I)IfKOB peanbHBIX
3aBHCUMOCTEH
bubnnorexka [JOK
86 Torsmne QyrKumm https://m.eds<§f).ru/7f41ef06
87 I'paduk pynkumm
N . bubnmoreka [JOK
88 CpoiicTsa ymKumii https://m.edsi.ru/7f4lf078
. . bubnmuorexa [JOK
89 Cooiicrsa gymiunit s /im edsop T/ TfAf1fe
90 Jluneiinas QyHKIus bubmuoreka [JOK



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

https://m.edso0.ru/7f427282

. bu6mmoreka [IOK
N Jlnneiinas Gynius 1 https://m.edsoo.ru/7f427412
92 [TocTpoenue rpaduka JTHHEHHOMI 1 bubmumorexa [IOK
byHKIHN https://m.edsoo.ru/7f426d1e
[TocTpoenue rpaduka TuHEHHON
93 1
GbyHKIIUU
94 I'padux pynkumm y =[x| 1
95 I'paduk pynkumn y =[x| 1
o | ommmmpbemee | B LOK
" ' https://m.edsoo.ru/7f41f50a
OyHKIUU
g | e | B 10K
/OB Kyp N ’ https://m.edso0.ru/7f429c6c
000011IeHNE 3HAHUI
o | mommpeme oy | B LOK
JIOB KYP - ’ https://m.edsoo.ru/7f429f32
000011eHNE 3HAHUI
o | mommpeme mmo iy | B LOK
JIOB KYP - ’ https://m.edsoo.ru/7f42a0e0
000011eHNE 3HAHUI
o | omeme o nonke | B LOK
. ’ https://m.edsoo.ru/7f42a27a
0000111eHNE 3HAHUHA
101 Hrorosast koHTpopHAs paboTa 1
p | e o nonk | B LOK
8 yp . ’ https://m.edso0.ru/7f42a900
0000111eHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kout I Hata 0o0pa3oBaTeIbHbI
. Beero POJIbHBbIE PAKTHYECKHE  pouyoyyg pa3zoBareJ e
padoThI padoThI pecypcbl
1 KBaaparHplii KOpeHb U3 YUCIIA 1 bubmorexa LIOK
https://m.edsoo.ru/7f42d452
5 [TonsTHe 006 MpparMOHAIIBHOM 1 bubnnoreka [JOK
qucIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTHUHBIC TPUOTKCHUS 1
UppalMOHAIBHBIX YHCET
4 JlecsiTHUHBIC TPUOTKCHUS 1
UppalMOHAIBHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHEHME IEWCTBUTENBHBIX 1
qucen
7 CpaBHEHHE IEUCTBUTEIBHBIX 1
YyHUCel
8 Apudmernueckuit KBaapaTHbIHN 1
KOpEHb
9 VYpaBHeHue BUIA X* = a 1
10 CoiicTBa apumeTnyecKkux 1 bubnnoreka [JOK
KBaJIPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
11 CgoiicTBa apuPpMETHICCKUX 1 bubnuorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edso0.ru/7f42d862
PR ) Bubmiorera LIOK
’ https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
5| Do weom 1 B LOK
’ https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
14 [TpeoOpa3oBaHue YUCIOBBIX 1 bubnuoreka [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

BBIPOKECHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[IpeoOpa3oBaHUe YHCTOBBIX

https://m.edsoo.ru/7f42e0be

bubmuoreka [JOK

15 BBIPIKCHIH, CONCPARAIIIX . https://m.edsoo.ru/7f42e262
KBaJpaTHbIC KOPHU

16 CreleHs ¢ LelbIM ITI0Ka3aTeaeM 1 Enbmorexa OK

https://m.edsoo.ru/7f4354a4

CrangapTHas 3aluCh Yncia.
Pa3mepnl 00bEKTOB OKPYIKAIOIIETO

17 MuUpa (OT FEeMEHTAPHBIX YACTHI] 1 bubnnoreka [JOK
710 KOCMHYECKHUX 00BEKTOB), https://m.edso0.ru/7f436098
JUITUTEIHHOCTh MPOIIECCOB B
OKpY’KaloIlleM MHUpe

18 CBoiicTBa CTETICHH C IICJIBIM 1 bubnuorexa [JOK
oKaszarejaeM https://m.edsoo.ru/7f435648

19 CBoIiCTBa CTETICHH C IIEJIBIM 1 bubnuotexa [JOK
nokasaresem https://m.edsoo.ru/7f435648

20 CBolicTBa CTENEHU C LIEJIBIM 1 bubmuorexa [JOK
HOKa3aTeseM https://m.edsoo.ru/7f435648

21 CBoIiCTBa CTETICHH C IIEJIBIM 1 bubnuotexa [JOK
MOKa3aTeneM https://m.edsoo.ru/7f43599a

29 CBolicTBa CTENEHU C LIEJIBIM 1 bubmuorexa [JOK
HOKa3aTeyeM https://m.edsoo.ru/7f435ed6

23 KBanpatublii TpéxuneH 1

24 KBanpatsblil TpéxuieH 1

o5 PasnoxxeHnue kBaapaTHOro 1 bubmuorexa [IOK
TpEXUIeHa Ha MHOXHTEITU https://m.edso0.ru/7f42fd38

26 Pasnoxenne kBagpaTHoro 1 bubnnorexka [JOK
TpEXUJICHa HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponpHas paboTa mo Temam

27 "KBaII[)paTHBIe EOpHI/I. CrerneHu. 1 bubmmorexa [IOK

KBanpatuslii TpexuseH"

https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

bu6mmoreka [IOK

28 Adreparrieckas Apods https://m.eds00.ru/7f430382
JlonycTuMeble 3HaUEHUS
29 MePEMEHHBIX, BXOJISIINX B
anreOpanvecKue BbIPaKEHUs
JlonycTuMeble 3HaUeHUS
30 MePEMEHHBIX, BXOJISIINX B
anreOpanvecKe BbIPaKEHUs
31 OcHOBHOE CBOMCTBO bubnuorexa [JOK
anrebpandyeckoi apoou https://m.edsoo.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpauerine apobeit https://m.edsoo.ru/7f430a8a
. bubmuorexa [JOK
33 Coxpauerine apobeii https://m.edsoo.ru/7f430f44
. bubnuotexa [JOK
34 Coxpauerne apodeit https://m.edsoo.ru/7f430f44
o | oo o Busorea 101
M A . https://m.edsoo.ru/7f43128c
anreOpandeckux Apooeit
| e BuGorea 10K
™ Aet . https://m.edsoo.ru/7f4315c0
anreOpandeckux aApooeit
| o e B LOK
™ Aet . https://m.edso0.ru/7f4318c2
anreOpandeckux Apooeit
o | oo s B 10K
Y A . https://m.edsoo0.ru/7f431a20
anredpanveckux apooeit
[IpeoOpa3oBaHue BbIpaxeHHH, Bu6morexa LIOK
39 CONCPAANIHX AreOpantieckue https://m.edso00.ru/7f43259¢
Jpodu //m. _
40 [IpeoOpaszoBaHme BBIpAXKEHUH, bubnuoreka [JOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c

CoZIepIKaliX aaredpandeckue
apobu

[IpeoOpazoBaHue BhIpaXEHUH,

https://m.edso0.ru/7f432736

bubmuoreka [JOK

41 COACPAKAILIX ATreOpantiecKie https://m.edso0.ru/7f432736
apobu
42 KonrtponsHas pabora o Teme bubmumorexa [IOK
"Anreopanueckas 1poon" https://m.edsoo.ru/7f431d36
43 KBagparnoe ypaBHeHUE BH6H_HOTCKa HOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHHE BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpatHoe ypaBHEHUE BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42eela
16 ®opMyiia KOpHEW KBAaJPATHOIO bubnnoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f42f158
47 dopmysa KopHEl KBaJpaTHOTO bubnnorexka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f42{3f6
48 ®opMyiia KOpHEN KBaIpaTHOrO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnnoreka [JOK
49 Teopema Buera https://m.edséfn.ru/?f42fef0
bubnnoreka [JOK
50 Teopema Buera https://m.eds&.ru/7f430076
51 Pewrenne ypaBHeHUH, CBOAAIIMXCS bubnuoreka [IOK
K KBaJIpaTHBIM https://m.edso0.ru/7f43c542
50 Pemenne ypaBHeHuUH, CBOASIINXCSA bubnnorexka [JOK
K KBaJ[paTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiime npoGHO- bubnuorexa [IOK
panroHaIbHbIC YPaBHEHHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreitmme npobHO- bubmuorexa [JOK
palMOHAIbHBIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
95 Pemrenre TeKCTOBBIX 3a7a4 € bubnmoreka [JOK



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

MTOMOIIBIO KBaJIPaTHBIX YpaBHEHUHN

https://m.edsoo.ru/7f42f75c

56

57

Pemennie TekCTOBBIX 3324 €
MOMOIIIBIO KBaIPATHBIX YpaBHEHHMA
KonrponsHas pabora o Teme
"KBanparubie ypaBHeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f8f6
bubmuorexa [JOK
https://m.edso00.ru/7f4301f2

58

59

JIuHeitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauK,
MIpUMEpPHI PEIIeHUs YPaBHEHUN B
LENbIX YUCIIaX

JIuHenHoe ypaBHEHHE C IBYyMS
MIePEMEHHBIMH, ero rpaduK,
MIPUMEPHI PEIICHHUS YPABHEHHM B
LENBIX YUCITaX

60

JIuHeHoe ypaBHEHHE C IByMS
MIePEMEHHBIMH, ero rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHHM B
LEJIBIX YUCIIax

61

62

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH € ABYMS NIEPEMEHHBIMU
Pemenue cuctem 1ByX JTUHEHHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

63

64

65

Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU

[Ipumeps! penieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C IBYMs
IIEpEMEHHBIMHU

IIpuMepsl perieHus cucrteM
HEJIMHENHBIX YPABHEHUH C IBYMS
[IEpEMEHHBIMU

66

I'paduueckas MHTEpIIpEeTALIS
YPaBHEHHUS C ABYMs IEPEMCHHBIMU
U CUCTEM JIMHEHHBIX YPaBHEHUH C

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

ABYMA IEPEMCHHBIMHA

I'paduueckas uHTEepIIpeTalus
yYpaBHEHUS C JIBYMS IEPEMEHHBIMU

bubmuorexa [JOK

67 U CHCTEM JIMHEWHBIX YpaBHEHUI ¢ https://m.edsoo.ru/7f43d6d6
JBYMSI TIEPEMEHHBIMU
68 Pemrenne TekcTOBBIX 3a1a4 c
IIOMOILBIO CUCTEM YPABHEHUHN
69 Pemienue TekcToBBIX 3a/1a4 c
IIOMOLIbIO0 CUCTEM YPAaBHEHUM
70 Pemrenne TekcTOBBIX 3a1a4 c
MIOMOIIBIO CUCTEM YPABHEHUH
71 qI/ICjIOBI)Ie HEPaBEHCTBA U UX
CBOHCTBa
79 LII/ICj'IOBLIe HEpaBEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HOI TTepeMeHHOMI
JluneitHble HEpaBEHCTBA C OJJHOM bubnnoreka [JOK
74 . .
NepEeMEHHOH M UX pelIeHHe https://m.edsoo.ru/7f42c692
75 JInHeliHbIE HEPABEHCTBA C OTHOU bubnuoreka [IOK
MePEMEHHOMN M UX pellIcHHe https://m.edso0.ru/7f42c840
76 JIunelinbie HEpaBeHCTBA C OJIHOU
MIEPEMEHHON U UX pelIeHHe
CucTeMbl TMHENHBIX HEPABEHCTB C bubnnorexka [JOK
77 . . .
OJTHOM TIEPEMEHHOM U UX pelIeHne https://m.edsoo.ru/7f42ch88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJTHOM TIEPEMEHHOM U MX PEIIeHUE https://m.edsoo.ru/7f42cd2c
79 CHCT&V:MH .]'II/IHeI\/'IHI)EX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
N300pakeHue peneHus
80 J'II/IHegHOFO He;)aBeHCTBa U UX bubmmorexa [IOK
" N https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHUCIOBOU MPSIMOii
81 N300pakeHne peneHus bubnuoreka [IOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

JIMHEHOIO0 HEPABEHCTBA U UX
CUCTEM Ha YHMCIIOBOM IPSIMOU

KonrponsHas pabora mo remam

https://m.edsoo.ru/7f42c9e4

82 "HepaBenctBa. CructeMbl 1
ypaBHEHHH"
bubnmoreka [JOK
83 Towsrne Gyrxumm . https://m.edsg).ruﬂf433012
84 OO6macTp onpeaeiieHUsI | 1 bu6mmoreka [IOK
MHO)KECTBO 3HaYCHU I QyHKIIUU https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aianust pyHKIHIA 1
86 I'paduk pynkumn 1
CaoiicTBa GyHKIHNH, UX
87 oToOpaxxeHue Ha rpaduke 1
UreHue u mocTpoeHue rpadukoB
88 - 1
89 ITpumeps! rpadukoB GyHKINH, 1
OTPaKAMOIIUX PeaThHBIC MPOIIECCHI
00 uoGparmyo mponopuionatme 1 BuGmorera LIOK
https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 I'unepOona 1
92 I'unepOona 1
bubnmoreka [JOK
93 Ipauic ynrim y = x* . https://m.edsg).ru/?f4343e2
bubnuotexa [JOK
%4 Ipauic ynrim y = x* . https://m.edsi.ru/7f434572
55 i mapuectoc peene 1 ubmorera LIOK
’ . . https://m.edsoo0.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUN
QOyHkIun Yy =X%, Yy = X3,y =YX,y =
96 |x|;y1:p§(1)nt¥ec1<o’e);)eme’1{¥1e ’ 1 bubmmorexa [IOK

YPaBHEHUH U CUCTEM YPaBHEHUI

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6mmoreka [IOK

o7 METO/IOB KYPCOB 7 a 8 Knaccos, . https://m.edsoo.ru/7f4371aa
0000111eHNE 3HAHUNA
o | Dormremecommmeemin | Busorea 0K
. ’ https://m.edso00.ru/7f43736¢
000011eHNE 3HAHUHA
o | Dormremecommmmeemin | Busorea 0K
/OB KYP . ’ https://m.edso00.ru/7f437510
0000111eHNE 3HAHUNA
oy | Tormremecommn oo | Busorea 0K
. ’ https://m.edsoo.ru/7f4376b4
000011eHNE 3HAHUNA
bubmuorexa [JOK
101 HToroBast KOHTpOJIbHAS paboTa 1 https://m.eds0o.ru/7f436b88
wp | ormreme e eorn | Busorea 0K
/OB Kyp . ’ https://m.edso00.ru/7f437858
000011IeHNE 3HAHUI
OBILIEE KOJIMYECTBO HACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoxka

PamnmonansHabIe yncna,
HMppaloHaJIbHbIC YKCIIa, KOHEUHBIC
1 OECKOHEYHBIE ICCATUIHBIC POOH

MHuoskecTBO JeHCTBUTEIBHEIX
YpCell;, NEHCTBUTENILHBIC YHCIa KaK
OCCKOHEUYHBIE NECATUYHBIC TPOOH

B3aumHo ogHO3HAaYHOE
COOTBETCTBUE MEXAY MHOKECTBOM
JIEACTBUTEIILHBIX YUCET U
MHOKECTBOM TOYEK KOOPANHATHOU
IPSIMO

CpaBHeHME IEUCTBUTENBHBIX YHCEII,
apudMeTHIeCKHe IEUCTBHUS C
JIEMCTBUTENbHBIMU YU CIIAMU

KoauuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

o N o o

[TpubnmxEHHOE 3HAaUEHUE
BEJIMYMHBI, TOYHOCTh MPUOIMKEHUS

OxkpyrieHue yucen
OkpyriieHne yucen

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYHUCIIEHUN

I

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYHUCIIEHUN

10

JIunelinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIIUXCS K
JIMHEVUHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

JInneiinoe ypaBHeHue. Pemenue
YPaBHEHHUH, CBOIALINXCS K



https://m.edsoo.ru/7f43bf66

JINHEHHBIM

KBanpatHoe ypaBHeHue. Penienne

bu6mmoreka [IOK

12 YPABHCHHH, CBOMAIIXCA K https://m.edso0.ru/7f43c542
KBaJpaTHbIM
KBanpatHoe ypaBHeHue. Pemienne
13 ypalflfeﬂnﬁ cy}fomnunxc;l K Eubmorexa IIOK
’ https://m.edsoo.ru/7f43c542
KBaJpaTHbIM
14 bukBagpaTHbie ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f43c3d0
[IpuMmepsl perieHuss ypaBHEHUN
16 TpEeThel U YeTBEPTOM CTeneHer
pa3lIoKEHUEM Ha MHOXKHUTEIN
IIpumepsl pemieHns: ypaBHEHHI
17 TpEThEN U YETBEPTOM CTENEHEN
pa3lIoKEHUEM Ha MHOXKHUTEIN
18 Pemenne npoOGHO-palinoHaIbHBIX bubnnorexka [JOK
ypaBHEHUIt https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-palioHaIbHBIX bubmuorexa [JOK
ypaBHEHHUI https://m.edsoo.ru/7f43c9b6
20 Pernienue TeKCTOBBIX 3a71a4
anredpandeckuM MEeTOJ0M
21 Pemenye TeKCTOBBIX 3a1a4
anredpandeckuM MEeTO0M
29 Pemienne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM METOI0M
23 KonTponbhas pabota no teme
"VpaBHEHHUsI ¢ OTHOM epeMeHHON"
24 YpaBHeHUE € 1ByMs IEPEMEHHBIMU bubnmoreka [JOK
U ero rpapux https://m.edsoo.ru/7f43d0b4
25 YpaBHEHHE C TBYMS TTIEPEMEHHBIMHU bubnuoreka [JOK



https://m.edsoo.ru/7f43c542
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U ero rpaduk

https://m.edso0.ru/7f43d0b4

26

CucremMa JIByX JTMHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ penieHne

27

CucremMa JIByX JTUHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ penieHne

28

Cucrema 1ByX JIMHEHMHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU
U e€ penieHne

29

Cucrema 1ByX JIMHEHMHBIX
yYpaBHEHUU C ABYMS TIEPEMEHHBIMHU
U €€ penieHne

30

31

32

33

34

35

Pemenne cucreM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a
JIPyroe — BTOPOM CTENEHU

Pemenne cucreM n1ByX ypaBHEHHH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOU CTENEHU

Pemenne cucreM n1ByX ypaBHEHHH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOU CTENEHU

Pemenue cucrem 1ByX ypaBHEHHIH,
OJIHO U3 KOTOPBIX JIMHENHOE, a
JIPyroe — BTOPOU CTENEHU
['padmyeckas uHTEpHIpETALUS
CUCTEMBI ypaBHEHUI C IBYMsI
NepPEMEHHBIMHU

Pemienune TekcToOBBIX 3a1a4
anredpandeckuM crnocodom

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d55a

36

Penrenuie TeKCTOBEIX 3amau
areOpanyeckuM crnocodom
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KonTponbhas pabota no teme

37 " o
CucreMbl ypaBHEHUH
38 I—11/10310131316 HEPAaBEHCTBA U UX
CBOICTBa
39 YucnoBbie HEPABEHCTBA U MX bubmuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIE HEPAaBEHCTBA C OAHOM bubmmoreka [JOK
IICPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
a1 JIvHeiHbIe HEpaBEHCTBA C OHOM bu6mmoreka [IOK
HIEPEeMEHHOM U MX pelleHNue https://m.edsoo.ru/7f43af08
42 JIvHeitHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [IOK
HIEPEeMEHHOM U MX pelleHNue https://m.edsoo.ru/7f43af08
43 CI/ICTE)MI:I JII/IHef/'IHI)EX HEPABEHCTB C
OJIHOI MEepEeMEHHON U UX pelICHHEe
44 CI/ICT?MH JII/IHCfIHLEX HEPABEHCTB C
OJIHO MepeMEeHHON U UX pelleHue
45 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEILCHUE
16 KBazpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
pelieHne https://m.edso0.ru/7f43b098
47 KBazpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK
pelieHne https://m.edsoo.ru/7f43b21e
48 KBaapaTHble HEPABEHCTBA U UX bubnnorexka [JOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHue
50 KBanpaTtHble HepaBeHCTBA U HX
pelieHne
SL nepaneners m eneren nepanerers BuGmorexa LIOK
https://m.edso0.ru/7f43b098
JBYMsI IEpEMEHHBIMU
52 ['paduueckast HHTEpHIpETAIUS
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HEPaAaBCHCTB U CUCTEM HEPABCHCTB C
ABYMs ICPEMCHHBIMUA

KontponbHast pabora o Teme

53 n n
HepaBencrtpa
54 KBanparuunas pynkmus, e€ rpaduk bubmuorexa [JOK
¥l CBOMCTBa https://m.edsoo.ru/7f4396¢6
55 Kanparuunas ¢pynkuus, e€ rpagux bubmumoreka [IOK
Y CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanparuunas ¢yHkius, e€ rpadhuk bubnnoreka [JOK
¥l CBOMCTBa https://m.edsoo.ru/7f4399b4
| Do o e B 10K
’ https://m.edsoo.ru/7f439eb4
napadoJIbI
o | Do e e B 10K
’ https://m.edsoo.ru/7f43a03a
napaboJIbl
o | Lo oo e B 10K
’ https://m.edsoo.ru/7f43alac
napaboJIbl
o | et o e B 10K
’ https://m.edsoo.ru/7f43a31e
napaboJIbl
o | o o e B 10K
’ https://m.edsoo0.ru/7f43a526
napaboIbl
[Tapabomna, KOOpAUHATHI BEPITHHBI
62 napaboibl, 0Ch CHMMETPUHU
napaboJTbI
I'padukn Qynkmmii: y = KX, y = kx +
63 - s
b’ y_k/X, y=X7, y=VX, y:|X|
64 I'paduxn Gynkumii: y = kx, y =kx +

b, y=k/x, y=x°, y=vX, y=x|
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I'padpuku dynxmmii: y = kx, y =kx +

65 b, y=k/x, y=x3, y=vx, y=[X|
I'paduku pynkumit: y = kx, y =kx +

66 _ _
b, y=k/x, y=x*, y=VX, y=|X|
I'padpuku dynakmmii: y = kx, y =kx +

67
b, y=k/x, y=x3, y=vx, y=[X|
I'paduku pynkumit: y = kx, y =kx +

68
b, y=k/x, y=x3, y=vX, y=[X|

69 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"®yHknun" https://m.edsoo.ru/7f43ab84

70 [TonsTHE YKCIOBOM bubmuorexa [JOK
HIOCJICIOBATEIIEHOCTH https://m.edso0.ru/7f43e6c6

HUE 1T BaTEJIbHOCTH
71 izfcl?/ppeeHTcl){coﬂif ?b%;MiﬁoﬁO; bubmorexa LHOK
N https://m.edsoo.ru/7f43ebda

dbopMyIoii N-ro uneHa

79 Apudmernueckas u bubnnorexka [JOK
reOMeTpUYecKasi MPOrPeCCUH https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnuoreka [IOK
reOMETPUYECKas IPOrPECCUH https://m.edsoo.ru/7f43f3b4
®opMyisl N-TO YIeHa

74 apupMeTHIeCKOn U bubnuoreka [IOK
reOMETPUYECKON TPOrpecCuii, https://m.edsoo.ru/7f43f58a
CYMMBI IEPBBIX N YJICHOB
@opMysl N-TO YIeHa

75 apupMeTHIECKON U bubnuoreka [IOK
FEOMETPHYECKOM MPOrPECCHid, https://m.edsoo.ru/7f43ef2c
CYMMBI IEPBBIX N YJICHOB
®opmyiiel N-To YiieHa

76 apudMeTUIECKOn 1 bubnuorexa [JOK
reoMeTPUYECKOM mporpeccui, https://m.edso0.ru/7f43f0c6
CYMMBI ITEPBBIX N YWICHOB

77 @dopmyiiel N-ro wieHa bubnuoreka [IOK
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apudMeTHIECKON 1
reOMETPUYECKON ITPOrPECCUH,
CYMMBI IIEPBBIX N YICHOB

https://m.edsoo.ru/7f43f72e
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79

80

81

82

®opmyibl N-TO uiieHa
apuMeTHIECKOi 1
reOMETPUUYECKON MPOrPeCcCuid,
CYMMBI NIEPBHIX N YICHOB

N3obpaxeHue 4ieHoB
apu(MeTHYECKON U
reOMETPUYECKON ITPOTrPeECCUi
TOYKaMH Ha KOOPJAMHATHON
IIJIOCKOCTH

M3obpaxeHue 4ieHoB
apupMeTHUECKON U
r€OMETPUYECKON ITPOTrPECCUi
TOYKaMH Ha KOOPJAMHATHON
IIJIOCKOCTH

JInHelHbI 1 DKCIOHEHIIUATIbHBIHI
pocT

Crno’xHble MPOLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f43f8a0

bu6mmorexa [IOK
https://m.edsoo.ru/7f43fe0e

83

84

CrnoxHEIe IMPONLCHTHI

KonTponbhas pabota no teme
"YucnoBble MOCIEN0BATEIHLHOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6
bu6mmorexa [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHnue, 0600IIeHNE U
CHCTeMaTH3alus 3HaHUM. 3aIuCh,
CpaBHEHHE, ICUCTBUS C
JIEHCTBUTEIILHBIMH YUCITAMH,
YHCIIOBas TIpsMast

86

[ToBTOpeHnue, 0600IIeHNE U
cUCTeMaTu3alysI 3HaHUH.
[IponieHThl, OTHOLIECHHUS, IPOIOPLIUU
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[ToBTOpEeHME, 0600IICHUE U

87 CUCTEeMAaTH3aIHs 3HAHUM.
Oxkpyrienue, npuOIMKeHne, OleHKa
[ToBTOpEeHME, 0000IICHUE U

88 cucTtemMaTu3anus 3HaHuil. Pemenune bubnmoreka [JOK
TEKCTOBBIX 3a7a4 apU(PMETHUCCKIM https://m.edsoo.ru/7f443b12
crocodom
[ToBTOpeHnue, 0600IICHNE 1

89 cucTeMatusanys 3HaHui. Pemenue bu6mmoreka [IOK
TEKCTOBBIX 33/1a4 apu(hMETHICCKUM https://m.edsoo0.ru/7f443cd4
Crocooom
IToBTOpEHHE, 0000IICHUE 1
crucTtemMaTusauus 3HaHuil. Pemenue bubnuorexa [JOK

90 .
TEKCTOBBIX 3a7a4 apu(PMETHUECKIM https://m.edsoo.ru/7f443fea
crocobomM
[ToBTOpenue, o6odIIEHNE 1

91 CHCTEMATU3alNS 3HAHUH. bubmuorexa [JOK
[IpeobOpa3oBanue anreOpanvIecKux https://m.edsoo.ru/7f4441ca
BBIPAXEHH, JOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, o6odIIeHNE 1

92 CHCTEMATU3alNS 3HAHUH. bubmuorexa [JOK
[IpeobOpa3oBanue anreOpanIecKux https://m.edsoo.ru/7f444364
BBIPAXEHHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpeHnue, 0600IIEeHNE U

93 cHUCTeMaTU3als 3HaHU. bubnuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edso0.ru/7f4446f2
BBIPAXCHHH, TOMYCTHMBIC 3HAYCHHUS
[ToBTOpenme, 0600IIEHNE 1

94 cHUCTeMaTU3alrs 3HaHWM. bubnmoreka [JOK
[TpeobOpa3oBanue aaredpandecKux https://m.edsoo.ru/7f444a94
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS

95 [ToBTOpeHnue, 0600IIeHNE U bubnmoreka [JOK

cucremaTusanus 3HaHuil. OyHKuuu:

https://m.edsoo.ru/7f444c56
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96

MIOCTPOEHKE, CBOMCTBA N3YUCHHBIX
byHKIII
[ToBTOpeHnue, 0600IICHNE U

cucremaTusanus 3Hanuil. OyHkuuu:

IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIHHA

bu6mmoreka [IOK
https://m.edso0.ru/7f444f44

97

98

[ToBTOpEHME, 0000IICHUE U

cucremaTusanus 3Hanuil. OyHKuuu:

OCTPOEHKE, CBOMCTBA N3YUCHHBIX
byHKIII
[ToBTOpeHnue, 0600IICHNE U

CUCTCMAaTHU3alusa 3HAHHH. (DYHKI_[I/II/II

IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMI

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

bubmuorexa [JOK
https://m.edso00.ru/7f4452¢e6

99

100

101
102

IToBTOpEHME, 0000IICHUE 1
cHUCTeMaTU3alus 3HaHH.
['padmyeckoe penieHue ypaBHEHUN
U UX CHCTEM

[ToBTOpenue, 06001IeHUE U
cHUCTeMaTU3alus 3HaHH.
['padmyeckoe penieHue ypaBHEHU N
U UX CHCTEM

Htorosast KOHTpoJIbHAs paboTa
O00011eHNEe U CUCTEMATU3ALMS
3HAHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Anre6pa, 8 knacc/ MaxkaperueB FO.H., Munarok H.I'., Hemkos K.W. u apyrue,
Axkmmonepnoe obmectBo «M3aarenbctBo «IIpocBenienuey

» Anre6pa, 8 knace/ Komsirua FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
AxunonepHoe obmectBo «M3narenberBo «IIpocsenienue»

METOANYECKHUE MATEPUAJIBI IUISA YYUTEJIA

» AnreOpa, 8 kiracc/ Maxkapsraes FO.H., Munaiok H.I'., Hemkos K.W. u npyrue,
Axunonepnoe o6mectBo «M3natenberBo «IIpocBenienue

» AnreOpa, 8 kitace/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
Axunonepnoe o6mectBo «M3natenberBo «lIpocsenienue

HU®POBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
bubmuoreka [JOK
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INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM ITU(PPOBOM MHUpE BEPOSTHOCTh U CTATHCTUKA IPUOOPETAIOT BCE OOIBIIYIO
3HAYMMOCTb, KaK C TOYKH 3pEHMsI MPAKTHUUYECKUX MPUIIOKEHUH, TaK U UX POJU B 00pa3oBaHMHU,
HEOO0XOIMMOM KaXKAOMY 4eloBeKy. Bo3pacraer uucio nmpodeccuii, nmpu OBIaAEHUU KOTOPBIMH
TpebyeTcst xopouias 0a3oBas IMOATOTOBKAa B OOJACTH BEPOATHOCTH U CTATHUCTUKM, Takas
NOJATOTOBKA BaKHA JUISI MPOJOIDKEHHS OOpa30BaHMs W JUISL YCIEIIHOM NpodeccCHOHaIbHON
Kapbephl.

Kaxxaplii 4enoBeK NOCTOSHHO IPUHUMAET PEIICHUS HAa OCHOBE HMMEIOIIMXCS y HEro
JMAHHBIX. A 111 00OOCHOBAaHHOTO NPUHATHS PELICHUS B YCIOBUSAX HENOCTAaTKa WM M30BITKA
uHpOpMaLMKM HEOO0XOAMMO B TOM YHCJIE XOpPOWIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHUE.

VMIMeHHO 1O3TOMY OCTpPO BCTaja HEOOXOAMMOCTh C(OPMUPOBATH y OOYyUYaIOLIMXCS
(YHKIMOHAJIBHYIO TPAaMOTHOCTb, BKIIOYAION[YyI0 B ce0f B KauecTBe HEOThEMIIEMOM
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMAThb M KPUTUYECKH aHAIM3UPOBaTh HHGOPMALHIO,
IPEJCTaBICHHYI0O B pa3Iu4HbIX (OpMax, IOHMMATh BEPOATHOCTHBIM XapakTep MHOI'MX
pEaIbHBIX ITPOLECCOB U 3aBUCUMOCTEH, TPOU3BOIUTH IPOCTEUILINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B Yy4Yye€0HOM Kypce € OCHOBHBIMHM MNpUHIUIAMH cOopa, aHaiu3a u
IpPEICTaBICHUs JaHHBIX U3 Pa3IMYHbIX cep XKU3HM OOIIeCTBa U rocyJapcTBa MpUOOIIaeT
oOyJaromuxcst K OOIIECTBEHHBIM HWHTepecaM. V3ydeHne OCHOB KOMOWHATOPHUKH DPa3BHBAET
HaBBIKM OpraHM3aluu Iepebopa M MOJCU€Ta 4yucilia BapUAHTOB, B TOM YHCJE B HPUKIAIHBIX
3a7adax. 3HAKOMCTBO C OCHOBAMH TEOPHU TpadoB CO3MAET MaTeMaTHUECKUN (QyHITaMEHT IS
dbopMHUpoOBaHUs KOMIETEHIMH B oOsiacTh HHGOpMATUKM M LU(POBbIX TexHoJorui. Ilpum
U3yYEHUH CTATUCTHKH W BEPOSITHOCTH O0OTamaloTCsd NPEACTaBICHUS OOYJalomuXcs O
COBPEMEHHOM KapTHMHE MUpa U METOJaxX €ro MccieloBaHMs, (popMupyercs MOHMMaHUE POJIU
CTaTUCTHKH KaK MCTOYHMKA COLMAIBHO 3HAYUMOW HH(POPMALUU M 3aKIAJBIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIJICHHUS.

B cootBercTBMM C MAaHHBIMH IENSMH B CTPYKType MporpamMMbl y4eOHOTO Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOIO OOIIEro o0pa3oBaHMs BBIJEIEHBI CIENYIOIIUE
coJiepkaTenbHO-MeToanueckue nuHuu: «lIpeacraBnenue JaHHBIX U ONUCAaTeIbHas CTaTUCTHUKAY,
«BepoaTHocThY, «DneMeHTbl KOMOMHATOPUKNY, «BBeseHne B Teopuio rpaosy.

Copnepxanue nuHun «lIpencraBieHne JaHHBIX W ONUCATENbHAs CTATHUCTHKA» CIYKUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOTHl ¢ MHPOpPMALMEH: OT YTEHUS U UHTEpIpeTaluu
uH(popmaluu, TMpeAcTaBICHHOW B TabnuIax, Ha [auarpaMmax u rpadukax, 110 cOopa,
IIPEJICTaBICHNS] U aHAIN3a JaHHBIX C UCIOJIb30BAaHUEM CTaTUCTUUYECKUX XAPAKTEPUCTUK CPEAHUX
u pacceuBaHus. PaGotast ¢ naHHbIMH, oOyyaroluecss y4arcs CUMTHIBATh M WHTEPIPETHPOBATH
JlaHHBIE, BBIJIBUTaTh, apryMEHTUPOBAaTb U KPUTHKOBATh MPOCTEMILINE T'MIIOTE3bI, Pa3MbILUIATH
HaJ (pakTOpamu, BHI3BIBAIOIIUMHU U3MEHYUBOCTD, U OLICHUBATh UX BIMSIHHE HA paccMaTpUBaeMble
BEJIMYMHBI U TPOLIECCHI.

WHTYyUTHBHOE  NIpPEACTABICHHME O  CIy4ailHOM  W3MEHYMBOCTH,  HCCIEAOBaHUE
3aKOHOMEPHOCTEN M TEHACHIMHA CTAaHOBUTCS MOTHBUPYIOLIEW OCHOBOM IJI M3Y4YEHHs TEOpUU
BEpOATHOCTEH. boinblioe 3HayeHHEe UMEIOT NMPAKTUYECKUE 3a/laHus, B YaCTHOCTH OMBITHI C
KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEISIMH.

[ToHsiTe BEPOSATHOCTH BBOJUTCS Kak Mepa MpaBaonoaolus ciydailHoro coowitus. Ilpu
U3y4eHHH y4eOHOro Kypca o0y4aromuecs: 3HaKOMSTCS ¢ MPOCTEHITMMH METOJIaMH BBIUMCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCHEPHUMEHTaX C PaBHOBO3MOKHBIMH AJIEMEHTAapPHBIMU HCXOJIaMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee clIoXHbIE 3aauu. B
yueOHBIH KypC BXOJAST HayallbHble NMPEACTABICHUS O CIy4YaillHBbIX BEJIMYMHAX W UX YHCIIOBBIX
XapaKTEpUCTHKAX.

B pamkax yueOHOro Kypca OCyIecTBISeTCs] 3HAKOMCTBO 00YYaIOIIUXCSl C MHOXKECTBAMHU U
OCHOBHBIMM OIIE€PALMSIMU HaJ] MHOXECTBaMH, pacCMaTpUBAIOTCA NMPUMEPHI NMPUMEHEHUS s



pelieHuss 3aaav, a TaKKe HCIOJIB30BaHUSA B APYTUX MAaTEMaTHYECKMX Kypcax M Y4eOHBIX
npeaMerax.

B 7-9 xiaccax wusywaercs yueOHbIM Kypc «BeposTHOCTh M CTaTHCTHKa», B KOTOPBIH
BXoIAT pasznensl: «lIpeicraBieHne NaHHBIX W OMHcCATeIbHAs CTAaTHCTHKA», «BeposTHOCTHY,
«DneMeHThl KOMOMHATOPHKNY, «BBeZieHne B TE€OpUIO TpadoBy.

Ha usyuyenue yueOHOTO Kypca «BeposTHOCTh W cTaTucTuka» orBonutcs 102 daca: B 7
kiacce — 34 yaca (1 gac B Hezento), B 8 kiacce — 34 vaca (1 gac B Hezeno), B 9 kinacce — 34 yaca
(1 gac B HEneIMIO).

PEAJIMBALUSA BOCIITMTATEJIBHOI'O IOTEHIHUAJIA YPOKA.

Peann3anuss  IUIKOJIBHBIMM  I€aroraMd  BOCHHUTATENbHOTO  IOTEHLMAla  ypoKa
IIpeIoiaraeT cieyrollee:
* YCTAHOBJICHHUE JIOBEPUTEIbHBIX OTHOIIEHUI MEXAY YUYUTEIEM U €r0 YUeHHUKaMH, CIOCOOCTBYIOLINX
NO3UTUBHOMY BOCHPUATUIO YYalUMHUCS TpeOOBaHMM M MpPOChO y4UWTENsl, NPUBICUECHUIO HX
BHUMaHHUA K O0OCyXJZaeMoll Ha ypoke HHQOpPMaluM, AaKTUBU3ALMM MX I103HABaTEIbHOU
JIeSITEIIbHOCTH;
no0yX/IeHUE ILKOJIBHUKOB COOJIIOJIaTh HAa YpOKEe OOIIENPHUHATBIE HOPMBI IOBEJEHHs, MpaBHiIa
oOuieHust co crapiiuMu (YUUTEIsIMH) U CBEPCTHUKAMM (IIKOJbHUKAMHU), MPUHIUNBI y4eOHOM
JUCLUIUIMHBL U CAMOOPraHU3alHH;
IPUBJICYECHNE BHUMAHUS IIKOJbHUKOB K LIEHHOCTHOMY acCHEKTy M3y4aeMbIX Ha YpPOKax SIBICHUH,
opraHuzanusi Ux paOOThl € MOJy4aeMOM Ha YpPOKE COLMAIbHO 3HAYMMOH uH(popmanmen —
UHUIMUPOBAHUE €€ OOCYXJECHMSI, BbICKA3bIBaHUS YYAIUMUCS CBOErO0 MHEHMS IO €€ IOBOAY,
BbIpaOOTKH CBOETO K HEl OTHOLICHUS;
UCIIOJIb30BAaHUE BOCIIUTATENIbHBIX BO3MOXKHOCTEW COJiep)KaHusi Y4eOHOro mpeaMmera 4epes
JEMOHCTPALMIO JIeTSIM TMPUMEPOB OTBETCTBEHHOrO, TIPAXJAHCKOI'O MOBEICHMS, IPOSBICHUSA
YEJIOBEKOIIOOUST ¥ JT00POCEepACUHOCTH, Yepe3 MOA00pP COOTBETCTBYIOIIMX TEKCTOB JIJISi YTEHHS,
3aJa4 JJIs pelIeHus], MPoOJIEMHBIX CUTYAIMH /s 00CYXI€HUs B Ki1acce;
IPUMEHEHHE Ha YpPOKE MHTEPAKTUBHBIX (opM pabOThl yyalMXCs: HHTEUIEKTYaJbHBIX UIpP,
CTUMYJMPYIOUIMX IIO3HABAaTEJIIbHYI0O MOTHMBALMIO UIKOJBHUKOB; JUCKYCCHH, KOTOpBIE [JalOT
yyYaluMcsi BO3MOKHOCTb IPUOOPECTH OIBIT BEIEHUS KOHCTPYKTMBHOIO JHAlIOra; TIPYIIOBOM
paboThI UK paboTHI B Mapax, KOTOPbIE y4aT MIKOJIbHUKOB KOMaHIHOW paboTe U B3aMMOJIEHCTBHIO C
JIPYTUMU JIETHMH;
BKJIIOUEHUE B YPOK HUIPOBBIX IPOLEAYP, KOTOPHIE NMOMOIAOT MOJAEpXKaThb MOTHUBALMIO AECTEH K
MOJIyUEHUIO 3HAHUM, HAJIAXUBAHUIO TO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIIEHMH B KJjacce,
MIOMOTAIOT YCTaHOBJIEHUIO 100poXKenaTeabHOU aTMOC(ephl BO BpEMsl YPOKa;
opraHusanus me@crsa MOTUBHUPOBAHHBIX U APYAMPOBAHHBIX yYaIIMXCS HaJ UX HEYCHEBAIOLIUMU
OJIHOKJIAaCCHMKAaMH, JaroLIEro UIKOJbHUKAM COLMAJIBbHO 3HAYMMBIA ONBIT COTPYJHHUYECTBA U
B3aMMHOM ITOMOIIIH;
WHULMMPOBAHUE U TOAJIEPKKA HCCIIENOBATEIbCKON JEATENIBHOCTH IIKOJIBHUKOB B paMKax
peaiM3allud HWMH HWHAWBUAYAJIbHBIX W TPYNIOBBIX MCCIEI0BATENbCKUX IPOEKTOB, YTO JacT
MIKOJbHUKAM BO3MOXHOCTh HPHUOOPECTH HABBIK CaMOCTOSITEJIBHOTO pPEIIEHUs] TEOPETHYECKOH
npoOJeMbl, HaBBIK T'€HEPUPOBAHUSA M OPOPMIICHHS COOCTBEHHBIX HJEH, HABBIK YBaXXUTEIHHOI'O
OTHONIIEHMUSI K YY)XUM H7esiM, OQOPMIIEHHBIM B paldoTax JApyrux HccleoBareiei, HaBbIK
nyOJIMYHOTO BBICTYIUIEHUS Tepell ayAuTOpuell, apryMEeHTHPOBAaHUS M OTCTAaUBaHMs CBOCH TOUYKHU
3pEHUs.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

[IpencraBinenue NaHHBIX B BHUJAE TaOuul, guarpamm, rpadukoB. 3amnoiHEHHE TaOJHIl,
YTEHHUE U MOCTPOCHHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBBIX). UTeHue rpadukos
peanbHBIX mporeccoB. M3BneueHne mHbopMaluu U3 AUarpaMM M TaOIUL, UCHOJIb30BaHUE U
WHTEPIIPETAIHS TAaHHBIX.

OnucarenbHas CTaTHCTUKA: CpeiHEe apuMeTHUecKoe, MeuaHa, pa3Max, Haubombliee u
HAaUMEHbIIIee 3HAYCHUS Ha0Opa YHCIIOBBIX TaHHBIX. [[puMephI CllydaiiHON H3MEHYUBOCTH.

CryqaifHbI SKCIIEPUMEHT (OIBIT) M CiIydaiiHoe coObITHe. BepostHocTh u yacTtoTa. Pob
MaJIOBEPOSATHBIX M MPAKTHYECKHU JOCTOBEPHBIX COOBITHI B mMpupoje U B obmiectBe. MoHeTa U
urpajiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. Crenens BepmuHbL. Yucno pédep u cymmapHasi CTEIeHb BEPIIHH.
[IpencraBnenne o cBs3Hoctu rpada. lenmn m nuknel. [lytu B rpadax. O6xon rpada (siaepoB
nyth). [Ipencrasienne o0 opueHTHpOBaHHOM rpade. Perenue 3anau ¢ nomouibo rpagos.

8 KUIACC

[IpencraBnenue JaHHBIX B BUJIE€ TaOIUL, TUarpaMm, rpaguKkos.

MHOKeCTBO, 3JIEMEHT MHOXKECTBA, NOAMHOXeCTBO. Orepanuu HaJl MHOMKECTBAMU:
o0ObeaMHEHUE, IepecedyeHue, pomnosHeHue. CBoiicTBa omepanuil HaJ  MHOXECTBaMU:
IIEPEMECTUTENIBHOE,  COYETATENIBHOE, PACHpENEIUTENIbHOE, BKIOueHus. lcnosb3oBaHue
rpadu4ecKoro MpeICcTaBICHUs] MHOKECTB IS ONMCAHMs PEabHBIX MPOIECCOB U SIBICHUH, MPU
pelleHny 3a1ay.

N3mepenune paccenBaHUs JAaHHbIX. Jlucnepcuss M CTaHIApPTHOE OTKJIOHEHHME YHCIIOBBIX
HaOopoB. JluarpaMma paccenBaHuUs.

OneMeHTapHble COOBITUS ciyyaiiHoro omeita. CiydaiiHele coObITHS. BepostHocTH
coObITui. ONBITEI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHbIMU COObITHSAMHU. Ciy4yaiiHblli BBIOOP.
CBsi3b MEXJy MaJlOBEPOATHBIMU M TPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMHU B HPUPOJE,
oOLIeCTBE U HayKe.

JlepeBo. CBolicTBa 1€pEBBEB: €AMHCTBEHHOCTD ITyTH, CYLIECTBOBAHUE BUCSYEH BEPILUHBI,
CBS3b MEXJy YHCIOM BepmIMH U uuciaoM pébep. IlpaBuino ymuHoxeHus. Pemenue 3amad c
HOMOIIBIO TpadoB.

[IpotuBononoxusie coObiTHSA. [Juarpamma Oitnepa. OObenuHEeHHE U TEepeceYCHHUE
cobbiTuil. HecoBmecTHble coObiTHa. DoOpMysa CIIOKEHUS  BEpOSTHOCTEH.  YcCJIOBHas
BeposATHOCTb. [IpaBuio ymHoxenus. HesaBucumsie coObiTus. [IpencraBinenue s3kcnepuMeHTa B
BUJE AcpeBa. Pemenue 3a1au Ha HaX0XKJIEHUE BEPOSTHOCTEN C IMOMOIIBIO JIepeBa CIy4alHOIO
AKCIIEPUMEHTA, TuarpaMm Diiiepa.

9 KUIACC

[IpencraBienue JaHHBIX B BUAE TaONUll, AUarpamm, rpaukoB, UHTEPHpPETAIUs JTaHHBIX.
YreHune U NOCTpOCHUE TAONIHULI, TUarpaMM, rpaduKoB MO peasbHBIM JaHHBIM.

[TepecranoBku u ¢akropuan. Coderanuss u uucio codyeraHuid. TpeyroiapHuk Ilackans.
Pemienue 3a1a4 ¢ UCMob30BaHUEM KOMOMHATOPHKH.

['eomeTpuueckast BeposTHOCTh. CiydaliHbI BBIOOpP TOUKHM U3 (QUIYpbl Ha IJIOCKOCTH, U3
OTpEe3Ka U U3 IYTH OKPYKHOCTH.

Hcnertanue. Yenex u Heygaada. Cepust HCIBITAaHUM 10 IepBoro ycrnexa. Cepust HCIIBITAaHUN
Bepuynnu. BepostHOocTH cOObITHIA B cepuy ucnibITaHui bepHyIn.

CrnydvaiiHas BelIMUYMHA M pacHpeielieHHe BeposATHOCTeH. Maremarndyeckoe OXUAAHUE U
puctiepcus. IIpuMepsl MaTreMaTU4eCcKOro OKMAAHMS KaK TEOPETUYECKOrO0 CPEJHEro 3HAa4eHUs



BEJIMYUHBI. MaTeMaTH4YeCKOe OXKNIAaHUC U JUCIICPCHUA CHy‘-IElfIHOﬁ BCJIIMYUHBI «YHUCJIO YCIICXOB B
cepuu ucnbpiTaHui bepHynm.

[TonsiTue 0 3akoHe OGonbIIMX yucel. M3Mepenue BeposSTHOCTEH ¢ TOMOIIBIO YacToT. Pojb
Y 3HAa4YCHHE 3aKOHA OOJIBIINX YKCEN B IPUPOE U OOLIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOTPAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTD U CTATHUCTHKA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHS NIpOorpamMmbl yuyeOHOro Kypca «BeposiTHOCTH u
CTaTHCTHUKA» XapaKTEePU3yIOTCSI:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY pPOCCHUICKON MaTeMaTuKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M IMPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME!

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO oO0IecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HayKH, OCO3HAHMEM BaKHOCTU MOPAJIbHO-3TUUECKHUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOIO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YaCTHE B PELICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAINPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEeMAaTUYECKOTO 00pa30BaHUs HAa MPOTSHKEHUH BCE
YKU3HU JJIs YCHEIIHON MpOoQecCUOHANbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPUH OO0pa3oBaHUA U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY U 3CTETHMUECKOMY BOCIPHUSATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PEUICHUI, PaCCyKIECHUN, YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HEeHHOCTH HAYYHOI0 NO3HAHMUA '

OpUEHTalel B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HbIX NpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBWIIN3ALIMHU, OBJIAJICHUEM SI3bIKOM MAaTEMaTHUKU U MaTEMaTU4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHUpPA, OBJAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
MCCIIEI0BATEIBCKOM 1EATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLMOHAIBLHOIO 0JIArONMOTyYHs:

FOTOBHOCTBbIO NPHUMEHATh MAaT€MaTHYEeCKHE 3HAaHUS B HMHTEpecax CBOEro 3J0pOBbs,
BE/ICHUS 3J0POBOT0O 00pa3a >KM3HU (37]0pOBOE MUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas (Qusuyeckass aKTHUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY U TaKOTO jKe MpaBa JIPYroro 4ejaoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTaIlMe Ha MPUMEHEHHe MaTeMaTU4YeCKHX 3HaHWW NI pelieHHs 3a7ad B 001acTH
COXPaHHOCTH OKpY)KaloIlel cpeibl, IMIaHUPOBAaHUS IMOCTYNKOB MU OLEHKH HMX BO3MOMHBIX
HOCJEICTBUM Il OKpY>Karollel cpesibl, OCO3HAaHUEM IJI00AIBbHOIO XapakTepa 3KOJOIMYECKHX
npo0JieM U myTel X pelieHus;

8) aganTanusa K H3MEHAOIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBUSIX HEONPEECIIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTHUECKYIO ACSITEIBHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYIHX



Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITa IPYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UECH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SABJICHHSIX, B TOM 4YUCIIE PaHee HEU3BECTHBIX, OCO3HABATH
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PELICHUS U
neicTBus, GopMyJINpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble Jiornueckue aeiicTBuA:

® BBUIBIISATh M XapaKTepU30BAaTh CYIIECTBEHHBIC NMPHU3HAKUM MaTEMAaTUYECKUX OOBEKTOB,
NOHATHI, OTHOIICHUNA MEXAY MOHATHAMH, (OPMYIHUPOBATH OMPEACICHUS MOHSATHH,
yCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA JIJIsl 00OOIICHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

® BOCIPHHHMATH, (HOPMYIHPOBATh U IMPEOOPA30BBIBATH CYXKACHHS: yTBEpAUTENbHBIE U
OTpHUIATENIbHbIC, EAMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBUIIBIISATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUNs B (PaKTax,
JAHHBIX, HAONIONEHUSIX M YTBEPXKACHUSAX, NpeAsaraTb KPUTEPUU MJISi BBISABICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HUCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEeHNUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

e pa30uparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKIEHUH (IIPSIMbIE U OT MPOTHUBHOTO),
MPOBOJAUTH CAMOCTOSTEIHHO HECJOXKHBIE [[0KA3aTeNIbCTBA MaTeMaTHYECKUX (PaKToB,
BBICTPAaNWBaTh apryMEHTALWIO, TIPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYXICHHUS,

e BbIOMpaTh cHoco® pemieHUs ydeOHOW 3anadyu (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOASAIINNA C YY4ETOM CaMOCTOSITENIbHO BBIJEIIEHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarebckme 1eiCTBUSA:

® UCMOJb30BATh  BOMPOCHI  KaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HaHUS,
(GbopMyIupOBaTh BOIPOCHI, (PUKCUPYIOLIHE MPOTUBOPEUNE, IPOOIEMY, CaMOCTOSATEIBHO
yCTaHaBJIMBAaTh UCKOMOE M JlaHHOE, (JOPMHPOBATH T'MIIOTE3Y, apIryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHUE;

® [IPOBOJIUTH II0 CAMOCTOSTENBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA DKCIEPUMEHT,
HEeOOJIbIIIOE  MCCIEIOBAHWE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTreMaTHYecKOro
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOH;

e camocToATeNbHO  (opMynupoBaTh 00OOLIEHHMS W BBIBOJBI IO  pe3ylbTaTaMm
NPOBEIEHHOTO HAOMIO/IEHUs, UCCIEeIOBaHUs, OLEHUBATH JIOCTOBEPHOCTh IOJIYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

® [IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIIBUTAThH MPEATONOKEHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

®  BBIIBJISATH HEJIOCTATOYHOCTh U U30BITOYHOCTh HH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX JUIS
pelLIeHHs 3a/1auu;

e BBHIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMYHbIX BUJOB U (DOPM Mpe/ICTaBICHHUS,



BBIOMpaTh (opMy IpeicTaBiIeHUs WHPOPMALMK U WUTIOCTPHPOBATH pElIacMble 3a1aduu
cXeMaMH, AuarpaMMaMy, HHOM rpa(uKoil 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WIIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYTUpPOBATH CYXKIEHHUS B COOTBETCTBHH C YCIOBHUSMHU U IETSIMH
oOmieHusi, SICHO, TOYHO, TPAaMOTHO BBIP@KaThb CBOIO TOYKY 3pEHHS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEIIeHHUs 3a/J1ayd, KOMMEHTUPOBATh
IIOJIYYECHHBIH pE3ybTaT;

B X0JIe 00CY>KIeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMON TeMbl, MPoOIeMbl,
peliaeMoii 3a1aun, BbICKa3bIBaTh U], HAIICJICHHbIE HA MOUCK PELICHHS, COTIOCTABIISATh
CBOHU CYXKIIEHUS C CY)KICHHUSIMH JPYrUX YYaCTHUKOB JHajiora, OOHApy>KUBATh pPa3jindue
U CXOJCTBO IO3UIUH, B KOPpeKTHOH ¢(opme ¢dopMmynupoBarh pasHOIIACHs, CBOU
BO3PAXKCHHUS;

MPEJICTaBISATh Pe3ylbTaThl PEIICHUS 3aJauM, SKCIIEPUMEHTa, HUCCIEeOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C YY€TOM 3aJad MpPE3CHTALUU H
0COOEHHOCTEHN ayAUTOpUH;

MOHUMATh U MCIOIb30BaTh MPEUMYILIECTBA KOMaHTHOW ¥ MHAUBHIYalbHON pabOTHI MIpH
pelIeHnr yu4eOHbIX MaTeMaTHUYECKHX 33]1a4;

NPUHUMATD 1I€JIb COBMECTHOM IESTEIBHOCTH, IJIAHUPOBATh OPTaHU3ALUI0 COBMECTHOU
paboThl, pacpenensaTh BUIbl padOT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U PE3yabTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIOBBIX (popmax paboTsl (00Cyx1eHus1, 0OMEH MHEHUSMHU, MO3TOBbBIE
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JCHCTBUA
C IPYT'MMH YJ€HaMH KOMAaH[bI, OLIEHMBATh KaYECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT
0 KpUTepHsiM, cHOpMYIHPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBHSL.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JelcTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATH IIJIaH, AJITOPUTM peEIIeHHs 3aJaud (WIM €ero YacTh),
BbIOMpaTh CHOCOO pElIeHUs ¢ Y4ETOM HMEIOLIUXCS PECYpCoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaThb U KOPPEKTUPOBATH BAPUAHTBl PELIEHUN C Y4ETOM
HOBOW MH(OpMaIUy.

CﬂMOKOHTpOJ’IB, 3MOLMOHANIbHBIA HHTEJJIEKT:

BJIQJIETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yibTaTa perieHUs
MaTeMaTHYeCKOM 3aa49H;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PELIEHUU 3aJadd, BHOCHUTH
KOPPEKTHBBI B JIETEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa ACSITEIBHOCTH MOCTABICHHON LIEIU U YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJIH HETOCTUKEHHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kJacce oOydaromMiics MOMYYUT CJIEIYIOUIUE TNPEIMETHBIE

pE3yJIbTaThI:



Yurate wHQOpPMAIHMIO, MPEICTABICHHYIO B Ta0NMIAX, HA IuarpamMmax, MpeICTaBISAThH
JIAaHHBIE B BUJIE TAOJUIl, CTPOUTH IUArpaMMmbl (CTOJOMKOBBIE (CTONOYATHIC) M KPYTOBBIE) IO
MacCUBaM 3HAYECHUM.

OnuceiBaTh M HMHTEPIPETUPOBATh pEAJbHbIE YUCIOBBIE JAHHBIC, IPEJICTABICHHBIE B
TabJIMIax, Ha AUarpaMMax, rpaukax.

Hcnonb3oBarh Ui ONUCAaHUS JAHHBIX CTATHCTHUYECKUE XapaKTEPUCTUKU: CpeaHee
apudmMeTHuecKoe, MeIuaHa, HauOoJbIlee 1 HAUMEHbIIee 3HAYEeHUs, pa3Max.

HmeTs mpencTaBieHUE O CIy4yallHOM H3MEHUYMBOCTU Ha MpUMeEpax LeH, (U3NYECKHX
BEJIMYMH, AHTPOIOMETPUYECKUX JaHHBIX, HMETb MPEJCTaBIEHWE O CTATUCTUYECKOU
YCTONYUBOCTH.

K koumy oOyuenuss B 8 kJiacce oOydaroUMiics MOMYYUT CJEIYIOIIUE NpPEAMETHBIC
pe3ynbTaThl:

W3Bnekate u mpeoOpa3oBeIBaTh HHPOPMAIMIO, NPEICTABICHHYIO B BHJE TaOJHII,
quarpamm, rpaukoB, MPeACTaBIATh JaHHbIE B BUJIE TaOIUII, Tuarpamm, rpauKkos.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTeNel: CpeAHUX 3HAUEHUN U Mep
pacceuBanus (pa3max, JUCIIEPCUS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTth YacTOTHl YMCIOBBIX 3HAYEHWA M YACTOTHl COOBITHI, B TOM 4YHCIE IO
pe3ynbTaTaM U3MEpeHUu U HaOI0ICHHIA.

HaxonuTe BEpOSTHOCTM ciay4yallHBIX COOBITUHM B  ONbBITAX, 3Has BEPOSATHOCTU
9JIEeMEHTApPHBIX COOBITUH, B TOM YHCIE B OIBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnonk3oBath rpaduyecKkue MOJENH: JIEPEBO CIy4ailHOTO SKCIEPUMEHTA, IUarpammbl
DOlinepa, ynuciaoBas npsmasi.

OnepupoBaTh MOHATUSIMH: MHOKECTBO, IOJMHOYXECTBO, BBINOJHATh OINEpPAllUd HaJ
MHO’KECTBaMU: O0BbEAMHEHUE, NIEPECEUCHUE, JOIOJIHEHUE, EPEUUCTIATh 3JIEMEHTHl MHOYKECTB,
MIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp30BaTe Tpaguueckoe MPEACTaBICHHE MHOXECTB M CBA3CH MEXIy HUMH IS
OMKCAHUS TPOIECCOB U SIBICHUN, B TOM 4YHCIIE MPHU PELICHUU 3aqad M3 JIPYTUX YUeOHBIX
MPEIMETOB U KYPCOB.

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMONYYHUT CIEAYIOLUIUE MpEeaIMETHBIC
pe3yJIbTaThI:

W3Bnekatb W TpeoOpa3oBeIBaTh HH(OpPMAIMIO, TPEACTABICHHYIO B  Pa3IMYHBIX
WCTOYHHMKAX B BHUJE TaOJUIl, AUarpaMm, rpaukoB, MPEJCTaBISATH JIaHHbIE B BHUJAC TaOIWII,
quarpamm, rpadukos.

Pemats 3amaum opraHM3oBaHHBIM NEpPeOOPOM BAapUAHTOB, a TAKXKE C HCIOJIb30BAHHEM
KOMOHMHATOPHBIX MPABUII U METOOB.

Hcrnonb30oBath onucarenbHbIe XapaKTEePUCTUKHU JUISI MACCUBOB YMCJIOBBIX JTAHHBIX, B TOM
YHCIJIe CPEAHUE 3HAYEHUS U MEPhI PACCEUBAHMSL.

HaxoauTh 4acToThl 3HAU€HUH U 4aCTOTHI COOBITHS, B TOM YHCJE MOJb3YSICh PE3yIbTaTaMU
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUA.

Haxoauth BepoOsITHOCTH CIIy4allHBIX COOBITUM B W3YYEHHBIX OIBITaX, B TOM YHCIIC B
OTBITaX C PAaBHOBO3MOKHBIMH DJIEMEHTAPHBIMHU COOBITHUSIMU, B CEPUSIX UCIBITAHUN IO TIEPBOTO
ycrexa, B Cepusax UCIbITaHUN bepHym.

Nmeth npeacTaBiaeHue o caydyalHON BETUYMHE U O PaclpeIeICHUN BEPOSITHOCTEM.

HmeTh mpencTaBieHre O 3aKOHE OONBIIMX YHCe] KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYHBOCTHU M O POJIM 3aKOHA OOJIBIIIUX YKCEN B MIPUPOJE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHue pa3jaesioB U TeM (uu¢posBbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThI pecypebi
bu6mmoreka [IOK
1 TIpencTannenne IaHHbX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 OmucaTensHas CraTHeTHKa 8 . https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
3 CatyuaiiHas u3MeHHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Brenerne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 yacToTa Ciy4aiHOro 4 1 bubnunorexa [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubnuotexa [JOK
6 O0001enne, cucTreMaTH3amus 3SHAHUH 5 2 hitps://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

[NPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
bu6mmoreka [IOK
. Hosropente kypea 7 kiacca 4 https://m.edso00.ru/7f417fb2
9 OmnucarenpHas craTucTuka. PaccemBanue 4 bubnuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Mroxectsa 4 https://m.edsoo0.ru/7f417fb2
4 BeposiTHOCTB ciydyaifHOTO COOBITHS 6 1 ﬁgg;l;l/(r)seeijas(i%{fﬂ 417f02
bu6mmorexa [IOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
6 Ctyuaidnbie cobprmia 8 https://m.edsoo0.ru/7f417fb2
7 O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI 4 2 Egg?;/or;eei;gﬁ{fﬂ 41702
OBUIEE KOJIMYECTBO YACOB I10 34 5 1

[NPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThI padoThI pecypcb
bu6nmmoreka [IOK
1 Hostopenue kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
2 DIEMEHTEI KOMOHHATOPHIKH 4 . https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOITHOCTh 4 bubmorexa HOK
https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
4 Henerranus bepuyium 6 1 https://m.edsoo.ru/7f41a302
5 Ciy4yaligasi BeJIMurHa 6 Bubmorexa HOK
Ty T https://m.edsoo.ru/7f41a302
bu6nmorexa LIOK
6 Obodumenme, KOHTpOITH 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 2

I[TPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Kosan4yectBo yacos DJIeKTpOoHHbIe HU(pPOBbIE
Ne n/m Tema ypoka Beero Konrpoabnsie IlpakTuueckune  00pasoBaTejbHbIE
padoThbI padoThbI pecypcbl
1 [IpencraBnenne JaHHBIX B TAOIUIIAX bubmmorexa [IOK
https://m.edso0.ru/863ec1f8
5 [IpakTyeckre BEIYMCICHUS 11O bubnnoreka [JOK
TaOJUYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedyenue u uHTEpIIpeTalns bubnnorexa [HOK
TaOIMYHBIX JAHHBIX https://m.eds00.ru/863ec78e
4 [IpakTuyeckas padora "Tadmubr" 1
o | s oo BuGorra 1O
’ https://m.edsoo.ru/863ed18e
(cTonOYaThIX) AMArpamMm
6 UreHune ¥ NOCTPOCHUE TUArPaMM. bubnuoreka [IOK
[Tpumepsl remorpadguyeckux auarpamMm https://m.eds00.ru/863ed602
7 [TpakTiueckas pabota "duarpammsr" 1 Eggi?ﬁgiii?ﬁm 63ed72e
8 Yucnossle HaOopsl. CpenHee bubnuoreka [IOK
apupmMeTHIecKoe https://m.edso0.ru/863ed846
9 Yucnossle HaOopbl. CpenHee bubnnorexka [JOK
apupMeTHIeCcKoe https://m.edso0.ru/863ed846
10 Meauana yucioBoro Habopa. bubnnorexka [JOK
Y CTONYNBOCTE MEAUAHEL https://m.edsoo.ru/863edb3e
11 MenunaHna yncioBoro Habopa.
Y CTOMYUBOCTH METUAHBI
12 [TpaxkTrueckas pabota "Cpennue 1 bubnnorexka [JOK
3Ha4yeHHs" https://m.edsoo.ru/863edc6a
13 HawuGonbliiee 1 HAMMEHbBIIIEE 3HAYCHHS bubmuoreka [JOK

yuciaoBoro Habopa. Pazmax

https://m.edso0.ru/863ee07a



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a

Haubonrlliee 1 HauMeHbIIIee 3HAYEHUS

14
YHUCIIOBOro Habopa. Pazmax
15 Haubosnbiee u HauMeHbIIee 3HAYCHHS
4ymncioBoro Habopa. Pazmax
16 “pererasmerine sansmax. Omcareaoian BuGmorera LLOK
" ’ https://m.eds00.ru/863ee390
CTaTHCTHKA
17 CrnyuaiiHast ©”3MEHYMBOCTD (TIpUMEPHI) bubmorexa LHOK
https://m.edso0.ru/863ee4bc
18 YacroTa 3HaUCHUI B MaCCHBE JIAHHBIX bubmorexa [TOK
https://m.edsoo.ru/863ee69c
19 TpynmmpoBka bu6mmoreka [IOK
https://m.edso0.ru/863ee9d0
20 ['ucTorpammsr
bu6mmorexa [IOK
21 Tucrorpammer https://m.edsoo.ru/863eeelc
29 [Tpaktuyeckas pabdora "Cnyyaiinas bub6nuoreka [IOK
MU3MEHYUBOCTH" https://m.edso0.ru/863eecc8
23 I'pad, Bepuuna, pedpo. [IpencraBnenue bubnnoreka [JOK
3aJ1auu C MOMOIIIBIO rpada https://m.eds00.ru/863eef52
| oo aneemocn mepmun: facn B 0K
' https://m.edso0.ru/863efOba
Iens u nukiI
o5 [ens u nuki. [Tyte B rpade. bubnnorexka [JOK
[IpencraBneHue o CBA3ZHOCTH rpada https://m.edsoo.ru/863ef236
26 [IpencraBnenne 06 OpUEHTUPOBAHHBIX bubmuorexa [IOK
rpadax https://m.edso0.ru/863ef3b2
27 CiyqaifHbIN OTIBIT U CITy4ailHOE COOBITHE bubmorexa LHOK
https://m.edsoo.ru/863ef4d4
BepositHOCTB M yacTtoTa coobITHS. Poib BuGmuorexa IJOK
28 MaJIOBEPOATHBIX U MPAKTUYECKU

JIOCTOBEPHBIX COOBITUH B IMIPHPOJIE U B

https://m.eds00.ru/863ef646



https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646

oOmecTBe

MomneTta u urpajbHas KOCTb B TCOPUU

29 s 1
BEPOSTHOCTEH
30 [IpaxTuueckas pabora "Yacrora 1 bubmuorexa [IOK
BbINazeHUs opiia https://m.eds00.ru/863ef8a8
3 Coyatinas mmoammorts. Tpabe . Bu6miorexa LIOK
. ) " https://m.edso0.ru/863f0186
BeposiTHOCTB ClTy4aitHOTO COOBITHS
30 [ToBTOpEHME, 000OIICHHE. 1 bu6mmoreka [IOK
[pexncraBneHne TaHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, 0600meHue. OnucarenpHas 1 bu6mmoreka [IOK
CTaTHCTHKA https://m.edsoo.ru/863efbaa
34 [ToBTropenue, 06o0meHne. BeposTHOCTh 1 bubnnorexa [HOK
CITy4aHOTO COOBITHS https://m.edsoo.ru/863efec0
OBILIEE KOJIMYECTBO HACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

8 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kour I Jlara o0pa3oBaTeIbHbI
. Beero POJIbHBbIE PaKTHYeCKHe W3ydeHns pa3oBarteJ e
padoThI padoThI pecypcbl
1 [Ipencrapienue JaHHBIX. 1 bu6mmoreka [IOK
OnucarenbHas CTaTHCTHKA https://m.eds00.ru/863f029¢
2 Crny4aifHasi ”3MEHUYHUBOCTb. 1 bubnuorexa [JOK
CpenHue 4yicioBoro Habopa https://m.edsoo.ru/863f03fc
3 Canyyaiinble coObITHs. BeposTHOCTH 1 bubnuoreka [IOK
U 9aCTOTHI https://m.edso0.ru/863f0578
+ | sepommoorci weneram mpamoras | 1 BuGotea LIOK
: https://m.edso0.ru/863f076¢
KOCTb
bu6mmoreka [JOK
S Orknonenus 1 https://m.edsoo.ru/863f0a50
6 Jlucniepcust arcioBoro Habopa 1 Egg;?;?;i%igﬁﬁm 63f0a50
v CranmapTHOE OTKIIOHEHUE 1 bu6nmoreka [JOK
YHCIIOBOIO Habopa https://m.edsoo.ru/863f0bfe
8 Jlnarpammbl paccenBaHUs 1 bubmorexa HOK
https://m.edsoo.ru/863f0eab
9 MHOXkeCTBO, ITOAMHOXKECTBO 1 bubmiorexa LJOK
’ https://m.edso0.ru/863f1180
10| obsammmonme nepeestemme. . bu6morera LIOK
’ ’ https://m.edso0.ru/863f143c
JIOIIOJIHCHHUE
CaoiicTBa onepanuii HaJl
11 MHO>KE€CTBAMHU: IEPEMECTUTENIBHOE, 1 bu6mmorexa [IOK
COYETATEIBHOE, https://m.edso0.ru/863f1784
pacrpeaenuTeIbHOE, BKIIOUCHUS
12 I'padpuaeckoe nmpencraBneHne 1 bubmuorexa [JOK



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784

MHOXECTB

https://m.eds00.ru/863f198c

KonTponbhas pabota no remam

13 "Cratuctuka. MHOXecTBa"
14 DneMeHTapHBIC COOBITHS. bubnmoreka [JOK
Cayyaiinbie COOBITHS https://m.edsoo.ru/863fldec
15 snevemapimie coomrna BuGmorerca LIOK
p L https://m.edsoo.ru/863f1dec
BepositHocTn coObITHI
16 evemmapme sobum Bu6miorerca LIOK
p L https://m.eds00.ru/863f1f72
BepositHocTn coObITHI
17 omeenmabms cobummit Bu6miorerca LIOK
1rapn ' https://m.edso0.ru/863f21ca
CriyualiHblii BBIOOD
18 ouewenmami cobummit umorerca LIOK
1rapn ' https://m.edso0.ru/863f21ca
CrnyyaliHblii BBIOOD
p " https://m.edso0.ru/863f235a
AIIEMEHTAPHBIMU COOBITUSIMU
bu6mmorexa [IOK
20 Hlepeso https://m.edsoo.ru/863f2ade
CBolicTBa JepeBa: €IMHCTBEHHOCTh
21 IIyTH, CyLIECTBOBAHNE BUCSYEU bubnnorexka [JOK
BEPIINHBI, CBA3b MEXJy YHCIOM https://m.edso0.ru/863f2bac
BEPIIIMH U YUCIIOM pEOep
22 [IpaBuino yMHOKEHUS bubmorexa LIOK
p Y https://m.edso0.ru/863f2cd8
23 [TpaBua0 YMHOKCHUS bubmorexa [TOK
p ™ https://m.edso0.ru/863f2e36
24 [IpoTuBoOIIONIOXKHOE COOBITHE bubmorexa LHOK

https://m.edso0.ru/863f2f8a



https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a

o5 Huarpamma Diinepa. O0beguHeHNE 1 bubmuorexa [JOK
U TIePECeYCHUE COOBITHI https://m.edsoo.ru/863f3214
2% HecoBmecTablie coObiTus. ®opmyina 1 bubmumoreka [IOK
CJIO’KEHUS BEPOSITHOCTEH https://m.edso0.ru/863f3372
27 HecoBmecTtHbie coObITHsI. DOpMyna 1 bubmuorexa [JOK
CJIO’KEHUS BEPOSTHOCTEH https://m.edso0.ru/863f3764
[IpaBuiio yMHOXeEHUSA
8 BEpPOSITHOCTEH. Y CllOBHAsA 1 bubnnoreka [JOK
BepOATHOCTH. He3aBucumeie https://m.edso0.ru/863f38ae
COOBITHS
[TpaBusio yMHOKEHUs
29 BEPOATHOCTEN. Y ClIOBHAs 1 bubnnorexa [HOK
BEPOATHOCTH. HezaBucumeIe https://m.edso0.ru/863f3b06
coOBITHS
30 [IpencraBnenue ciy4aitHOTo 1 bu6mmoreka [IOK
IKCIIEPUMEHTA B BUJIC JIepeBa https://m.edso0.ru/863f3cbe
31 [IpencraBnenue cirydyaitHOTO 1 bubnnoreka [JOK
IKCIIEPUMEHTA B BUJIC JIepeBa https://m.eds00.ru/863f3f20
2 Mpecasrene s, ) Bafmorexa [1OK
' https://m.edso0.ru/863f4128
OrnucatenpHas CTAaTUCTHUKA
bu6nmoreka [JOK
33 Hosropenne, 0dodmenue. Ipadur 1 https://m.edso0.ru/863f4312
KonTponbhas pabota no remam
34 "CnyuvaiiHble COOBITHS. 1
BepositHocTs. I'padsr”
OBIIEE KOJIMYECTBO YACOB I10 34
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9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kont I HAata o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | Loyopyng pasoBateJ e
padoThI padoThI pecypcbl
1 [IpencraBnenue 1aHHBIX 1 bubmoreka LOK
https://m.edso0.ru/863f47ea
2 OnucarenpHas CTaTUCTHUKA 1 bubmorexa [TOK
https://m.edsoo0.ru/863f47ea
3 Onepanuu HaJx COOBITUSMU 1
4 HezaBucumocTs coObITHI 1
5 KomMb6unaTtopHoe npaBuiio 1 bubnnorexa [HOK
YMHOXEHUS https://m.edso0.ru/863f4e16
6 [TepectanoBku. @akTopuai. 1 bubnnoreka [JOK
CoueTaHusi ¥ YUCIO COYCTAHUI https://m.eds00.ru/863f4e16
bu6mmoreka [IOK
! TpeyrombHni Hacians . https://m.edso0.ru/863f5014
[TpakTnyeckas padora
8 "BbruncieHue BeposITHOCTEH € 1 1 bubnnoreka [JOK
UCIIOJIb30BaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(yHKIUH 3J€KTPOHHBIX Ta0mu"
I'eomeTprueckast BEpOATHOCTb.
9 CrnyvaiiHblii BEIOOp TOUKH U3 1 bubmuoreka [IOK
(GUrypbl Ha MIIOCKOCTH, H3 https://m.edso0.ru/863f5884
OTpe3Ka, U3 JYyI'H OKPY>KHOCTH
I'eomerprueckas BEpOSITHOCTb.
10 CryqaifHbIN BBIOOpP TOYKH U3 1 bubnuorexa [JOK
(GuUrypsl Ha MIOCKOCTH, U3 https://m.eds00.ru/863f5a50
OTpe3Ka, U3 JYyI'H OKPY>KHOCTH
L Coyeattmabop somn s ) Bubmorexa LIOK
https://m.edsoo.ru/863f5bfe
(GuUrypsl Ha MIOCKOCTH, U3
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OTpe3Ka, U3 IyTU OKPY>KHOCTH

I'eomeTpryeckas BEpOSTHOCTD.
Crny4aiiHblii BBIOOp TOUKH U3

bubmuorexa [JOK

12 (bHUrypsl Ha MJIOCKOCTH, U3 https://m.edsoo.ru/863f5e10
OTpe3Ka, U3 IyTd OKPY>KHOCTHU
13 Copmmmemmmamit 10 nepsoro Bubmiorera LIOK
https://m.edso0.ru/863f6162
ycrnexa
o | Homme v s Bumorera LOK
https://m.edso0.ru/863f6356
ycrnexa
HcneiTanue. Ycnex u Heyayva.
15 Cepus ucbITaHUN 10 TIEPBOTO
ycrnexa
16 Beponmmoortcobum s cepu ubmiorera LIOK
9 https://m.edso0.ru/863f64d2
ucneiTaHuil beprynnm
17 Bepotmoontcobumin cepu ubmiorera LIOK
9 https://m.eds00.ru/863f6680
ucneiTaHuil beprynnm
18 [TpakTnyeckas pabora bubnuoreka [IOK
"Ucnbitanus bepuymun" https://m.eds00.ru/863f67de
19 CnyyaliHasi BETUYMHA U bubnuotexa [JOK
pacripeielieHue BepOoATHOCTEH https://m.edsoo.ru/863f6b44
20 MaremaTrueckoe OXKUAaHUE U bubmuorexa [JOK
JICTICPCHSI CITyYaHOW BETUUHHBI https://m.edso0.ru/863f6da6
2L omumamn xax rcopermcaroro ubmiorera LIOK
https://m.edso0.ru/863f6f86
CPEIHEro 3HaYeHUs! BETUYNHBI
22 ITonsiTue 0 3aK0OHE OOJIBIINX bu6mmoreka [JOK
qHCe https://m.edso0.ru/863f72c4
23 N3mepenne BEpoSTHOCTEH C bubmuorexa [JOK
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IIOMOIIBIO YaCTOT

https://m.edso0.ru/863f7652

24 [IpumeneHne 3aKkoHa OOJIBITUX bubmuorexa [JOK
qHCe https://m.edso0.ru/863f7116
o5 O06o01IeHne, CHCTeMaTH3aIHS bubnmoreka [JOK
sHanuii. [IpeacraBieHne TaHHBIX https://m.eds00.ru/863f783c
O00011eH1Ee, cCUCTEMAaTH3 AL
26 3HaHui. OnucarenbHas
CTaTUCTHKA
27 vt Moeacrantene ranmn buGaorexa LIOK
: ' https://m.edsoo0.ru/863f893a
OnucarenpHas CTAaTUCTHUKA
| SO o Busmorea 101
N https://m.edsoo.ru/863f7ade
CIIy4altHOTO COOBITHS
O06006111EH1E, CHCTEMATU3ALIUSA
29 3HaHUU. BeposTHOCTD bubnnoreka [JOK
CITy4aifHOTO COOBITHS. DJIEMEHTHI https://m.eds00.ru/863f7c9c
KOMOWHATOPUKH
' https://m.edso0.ru/863f7e54
KOMOHWHATOPUKH
O00011eH1Ee, CHCTEMAaTH3 AU
31 3HAHUW. DIEMEHTHI bubnmuoteka [JOK
koMOuHaTopuku. CiaydaiiHble https://m.edso0.ru/863f8408
BEJIMYMHBI M pacipeesieHUs
2 v Crysaiime semmanm uGmorexa LIOK
) https://m.edsoo.ru/863f861a
pacnpeeeHus
bubmuoreka [JOK
33 Hrorosas konTporLHas pabota https://m.edso0.ru/863f8b56
34 O0001Ienre, cuCTEeMaTH3 AL

3HAHUH
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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusl Kak OIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECIeYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKEeHUE, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTeNIbHYI JMHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHMsl 3aKIF0YAETCs B TOM, YTO 0Oydaronuics
YUUTCS TNPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT MPOTUBHOTO», OTINYATh CBOICTBA OT MPHU3HAKOB, (JOPMYJIMPOBATH OOpaTHbIC
YTBEPKACHHUS.

Bropoil 1enplo n3y4eHuss FeOMETPUH ABJICTCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pEIIEHNN KaK MaTeMaTU4YECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B peajbHOU
Ku3HU. OOydaroluiics NODKEH HAy4dMThCS OIPENEeNIUTh I'€OMETPUUYECKYlo (urypy, omnucarb
CJIOBaMH JIAHHBIM YEPTEXK WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOIUMYIO0 JUIMHY ONTOBOJOKOHHOIO Kaless uiau Tpedyemble pasMmepbl rapaxa ais
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHASL JUHUS B U3YYEHUU T'€OMETPUU.
[lpu pemeHun 3agay  MPAKTMYECKOTO  XapakTepa OOyYaloolUiicss y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEaIbHbIX JKU3HEHHBIX CHUTyallMi, MpPOBOAUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb ITOJIyYEHHOT'O Pe3yJbTaTa.

KpaiiHe BaHO MOAYEPKUBATH CBA3M T€OMETPUU C JPYIMMH Y4YEOHBIMH IpeaMEeTaMH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIryp UM IOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOIYyYEHHBIX YMEHUHN B (U3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUIHBI B TeMax «Bektopbl», « TpuroHomeTpuyecKkue COOTHOWEHU», «MeTol KOOpIUHAT
u «Teopema [Tudaropar.

VYuebublit Kypc «l'eomeTpusi» BKIIOYAET CJEIYIOIME OCHOBHBIC pPa3felibl COAEPIKAHUS:
«I'eomerpuueckue ¢GuUrypsl M HUX CBOicTBay, «l3MepeHHEe TIe€OMETPUUECKUX BEIUYUHY,
«/lexapToBBl  KOOpAMHATBl Ha  IIOCKOCTW», «BeKkTopbl», «JIBMKEHHMS  IUIOCKOCTHY,
«IIpeoOpazoBanus OJOOU.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yaco (2 yaca B Helen0), B 9 kimacce — 68 vacoB (2 Jaca B
HEJIEIIO).

PEAJIM3ALUA BOCIIUTATEJBHOI'O IOTEHIHUAJIA YPOKA.

Peamm3anusi  IIKONBHBIMHM — TIEaroraMd  BOCHHUTATENBHOTO  IMOTEHIMAla  ypoKa
IperonaraeT clieayrolee:

* YCTAHOBJICHHE JIOBEPUTEIHHBIX OTHOMICHUI MEXAY YUUTEIEM H €r0 YUeHHUKAMH, CITOCOOCTBYOIITIX
MO3UTUBHOMY BOCHPUATHIO YyYallUMHCS TpeOOBaHUNH M MPOChO YUWTENs, HPUBICUCHUIO MX
BHUMaHHA K OOCY)KZaeMoil Ha ypoke HWHPOpPMAlMH, aKTHUBU3AIMH WX I03HABATEIHHON
NeSITeTbHOCTH;

* MOOYXKJICHHE MIKOJHHUKOB COOJIO/NAaTh HA YpPOKE OOLICTIPHUHSITHIE HOPMBI TTOBEICHUS, TpaBHIIA
oOIIeHus1 cO CTapuIMMU (YYUTENIsIMH) M CBEPCTHHUKAMHU (IIKOJbHMKAMHU), MPUHIUMBI Y4eOHOH
JVICIIATUTMHBI ¥ CAMOOPTaHU3AIHH;

* IPUBJICYEHNE BHUMAHMs IIKOJIBHUKOB K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax SIBJICHHUH,
opraHmszanusi MX paboThl C IMOJIyuaeMOM Ha YpOKE COLMAIbHO 3HAYMMON HHpopManueil —
UHUIMMPOBAaHUE €€ OOCYXKJEHUs, BBICKAa3bIBAaHHUS YYallUMHUCS CBOETO MHEHHUS 10 €€ IOBOLY,
BBIPAOOTKH CBOETO K HEH OTHOIICHUS;

* HCIIOJIb30BAHWE BOCIMTATENILHBIX BO3MOXKHOCTEM coOJepXkaHus Y4eOHOro TIpenMeTa uepes
JNEMOHCTPAIMIO JIETSIM TIPUMEPOB OTBETCTBEHHOTO, TPAXXKIAHCKOTO TOBEICHHS, IPOSBICHHUS
4eJIOBEKOIIO0UST M JJOOpOCEPIEYHOCTH, Yepe3 MOJ00p COOTBETCTBYIOIIMX TEKCTOB JJISI UTCHHS,
3a/1a4 IS PEIICHUs, TPOOJIEMHBIX CUTYAIMK 711 00CYXICHUS B KJIacce;

* IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OpM pabOThl YYalIMXCS: HMHTEIIEKTYAIbHBIX HID,



CTUMYJIMPYIOUIUX TO3HABATEIbHYI0O MOTHUBAIIMIO IIKOJbHUKOB; JUCKYCCHH, KOTOpPbIE JalOT
yyaluMmcsi BO3MOKHOCTh MPUOOPECTH OMBIT BEAEHUS KOHCTPYKTHBHOIO JUAJIOTa; TPYIIOBON
paboThI UK paboTHI B Mapax, KOTOPBIE yyaT NIKOJLHIUKOB KOMaHIHOW paboTe M B3aMMO/ICHCTBHIO C
JIPYTUMU JEThMU;

BKJIIOUEHUE B YPOK HUIPOBBIX IPOLEAYpP, KOTOPHIE NOMOIAOT HOJJEpXKaTh MOTHUBALMIO JETEH K
MOJIYYEHUIO 3HAHMM, HalaKMBAaHUIO ITO3UTHBHBIX MEXJIWYHOCTHBIX OTHOLIEHMI B Kiacce,
MIOMOTAIOT YCTaHOBJICHUIO T00pOXKeNaTeNbHOU aTMOC(Ephl BO BPEMsI YPOKa,;

opranuzanys me@crsa MOTUBHPOBAHHBIX U APYAMPOBAHHBIX yYaIIMXCS HAJ UX HEYCHEBAIOLIUMU
OJIHOKJIaCCHMKaMH, JaoLIEro HIKOJbHUKAM COLMAJIbHO 3HAYUMBIA ONBIT COTPYJHHUYECTBA U
B3aUMHOM ITOMOIIY;

MHULMMPOBAHUE U TOAJIEP)KKA HCCIIEJOBATEIbCKON JEATEIbHOCTH IIKOJBHUKOB B pPaMKax
peanu3alud MMM HMHAWUBUAYAJIbHBIX M TPYNIOBBIX HCCIEAOBATENIBCKUX IIPOEKTOB, YTO JacT
MIKOJbHUKAM BO3MOXHOCTh HPHUOOPECTH HABBIK CAMOCTOSITEJIBHOTO PEIICHUS] TEOPETUYECKOH
po0JieMbl, HAaBBIK T'€HEPUPOBAaHUS U OGOPMIICHHS COOCTBEHHBIX HJCH, HABBIK YBAXKUTEIHHOIO
OTHOIIEHHSI K YYXHUM HAEIM, OQOPMIECHHBIM B paboTax Jpyrux HCCIeIoBaTesei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe]] ayAUTOpHEH, apryMEHTUPOBAHHS U OTCTaWBaHUSA CBOCH TOYKHU
3pEHUs.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HauvanpHple nmonsTus reomerpuu. Touka, mpsimasi, OTpe3OK, Jyd. Yros. Bunbl yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienpHOCTD U NEPIEHIUKYIAPHOCTD IPSIMBIX.

Cummerpuunsie ¢purypbl. OCHOBHBIE CBOMCTBA 0ceBoi cummerpu. [IpumMepsl cummeTpun
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYIsl M JuHeiiku. TpeyronbHuk. Bbicora,
MenaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOepeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyroinbHUKA.

CpoiicTBa M NpHU3HAKM pPaBHOOEAPEHHOro TpeyroiapHuka. IIpu3Haku paBeHcTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CymMMa yrioB TpeyrojbHUKA. BHemHue
YTJIbI TPEYTOJIbHUKA.

ITpsimoyronbHbI TpeyrojabHUK. CBOWCTBO MeAMAaHBl IPSIMOYTOJIBHOIO TPEYrOJBHUKA,
IpOBEAEHHOW K runoreHys3e. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX —TPEYrOJBHUKOB.
[TpstMoyronbHBIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B TeOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OoblIeM yrie u 0oibIeil CTOpoHe TpeyroabHuKa. IleprneHanKysp 1 HaKIOHHAS.

I'eomeTpuyeckoe MecTOo TOuYeK. buccekTpuca yrina M cepeAMHHBIA NEPHEHAUKYISP K
OTpE3Ky KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMaMeTp, MX CBOMICTBa. B3anMHOe pacrosiokeHue
OKpYXHOCTH M mnpsiMoil. KacatenbHas u cexymas K oKpyxHOCTU. OKpYyX HOCTb, BIIUCaHHas B
yroi. Bicannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronbHuku. llapamnenorpamm, ero mpusHakd W CBOMCTBA. YacTHbBIE cCily4au
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoicTBa U Mpu3Haku. [IpsMoyrosnbHas Tpanenus.

Merton ynBoenuss mMenuasbl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tono6ue TpeyroabHUKOB, K03 duuueHT nogodus. IIpuzHaku momodus TpeyroibHUKOB.
[TpumeHneHnne no1o0ust P pelIeHUH MPAKTHYECKUX 3ajau.

CpoiicTBa miomaaeil reomerpudeckux ¢uryp. @opmynsl A IUIOMAAM TPEYTroJbHUKA,
napajuiejgorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIoMAAeH Mo100HBIX GUTyp.

Beruucnenue miomazei TpeyroJibHIUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aTol Oymare.

Teopema [ludaropa. [lpumenenune Tteopemsl Iludaropa nmpu pemeHMH MPaKTHYECKUX
3az1ad.

CuHyc, KOCHHYC, TaHT'€HC OCTpPOTO yIja MpsSMOYrOJbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHbple ¥ IIEHTPAJIBHBIE YIJIbI, YIOJ MEXKIY KACATEIbHOM M XOPIOM. YTIBl MEXIY
XOopAaMM UM CEeKymMMHM. BrnucaHHble W ONUCaHHBIE UYETBIPEXYTONBHUKU. B3aumHoe
pacmoyioxkeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KkacaTtelbHbIE K JBYM
OKPYKHOCTSIM.

9 KVIACC



Cunyc, xocuHyc, TaHreHc yriaoB or 0 mpo 180°. OcCHOBHOE TPUIOHOMETPUYECKOE
TOXKAEeCTBO. DOPMYIIBI TPUBEICHHSL.

Pemenne TtpeyronmpHukoB. Teopema KOCHHYCOB U Teopema CHUHYCOB. Perienue
NPaKTUYECKHX 32124 C MCIIOJIb30BAHHEM TEOPEMbI KOCHHYCOB U TE€OPEMBbI CHHYCOB.

[TpeoOpaszoBanue nomobus. [1ogodre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 IPOM3BEACHUU OTPE3KOB XOPJI, TEOPEMBI O TIPOU3BEICHUH OTPE3KOB CEKYIIHX,
TEopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, mimHa (MOAYJb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IPOTHBOIOIOXKHO
HalpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaIMH HaJ
BeKTOpamHu. Pa3iiokeHue BeKTopa 1o JBYM HEKOJUTMHEapHBbIM BekTopaM. KoopanHaThl BEKTOPA.
CKaJ'IS'IpHOG MPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JI HAXOXKIACHUS JJIMH U YIJIOB.

JlekapTOBbl KOOPJIMHATHI HA IUIOCKOCTH. YPaBHEHHS TPSIMOH M OKPYKHOCTH B
KOOpJIMHATAaX, IePEeceYeHNe OKPYKHOCTEH U MPSAMBIX. MeTo/1 KOOpAWHAT U ero MPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHHUKH. [TMHA OKpy:KHOCTH. ['paltycHas u panuaHHas Mepa yria,
BBIYUCIICHHE UTUH YT OKpyX)HOCcTel. Ilnomanp kpyra, cekTopa, CerMeHTa.

JIBYDKEHUS TUIOCKOCTH U BHYTPEHHUE CUMMETPHUH (PUTYp (JIeMEHTapHBIC TPEJICTABICHUS ).
[TapannensHbIi iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca «l'eomerpus»
XapaKTepPU3YHTCA:

1) naTpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW IKOJIbl, K UCIIOJb30BAaHUIO ATUX JOCTUKEHUN B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas.,
NpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHHM, MPOIEAYP Tpa)kJIaHCKOTrO oOmecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUUYECKUM IPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha AKTHMBHOE Y4YacTHME€ B PEIICHUM MPAKTUYECKUX 3aJa4 MaTEeMaTUYECKOH
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON Mpo(ecCUOHANBHON eATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOCHHUEM WHIUBUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/a4, PEIICHUM, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B ACSITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak cdepbl 4YelOBEUECKOH MAeITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
WCCIIEIOBATEIIbCKON NEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpPOBaHMEe  KYJbTYPbl  310POBbS W
IMOIUOHAIBLHOIO 0J1IAroNoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/J0POBbBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HHU (310pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHMBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediIeKcuw,
MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelieHus 3a/ad B 00JacTH
COXPAHHOCTH OKPYXKAIOIIEH cpeabl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejbl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U IyTel X pelieHus;

8) ajanTanus K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS y JAPYTUX
JI0JIel, MpUoOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHUM, B TOM 4ucie HOpMyTUpOBaTh UJCH,

HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBI0  OCO3HABATh CTpECCOBYKO CHUTyallMIO, BOCIPUHHMATb CTPECCOBYIO

CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GOpMYIMPOBATH U OLEHUBATH PUCKH U TIOCTIEACTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJornueckue aeiicTBu:

BBISBIISITh M XapPaKTEPU30BATh CYIIECTBECHHBIC MPHU3HAKKM MATEeMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOIICHUNA MEXAY MOHATHAMH, (OPMYIHUPOBATH OMPEACICHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN IPU3HAK KiIacCCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHUs U
CPaBHEHHUsI, KpUTEPUU ITPOBOAMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HhOpPMYyIUpOBaTh U NPeoOPa3OBbIBATH CYXKAEHUS: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEUHs B (pakrax,
JAHHBIX, HAOMIOACHMSIX W YTBEPKACHMSX, MpeiaraTb KPUTEpUU Ul BbISBICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeJIaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOYE€HUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3duparhb J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPXKACHUH (MpsMbIE U OT MPOTUBHOTO),
IPOBOJIUTH CaMOCTOSATEIbHO HECIOXHBIE JI0Ka3aTeNbCTBA MaTeMaTH4YeCKHX (DaKTOB,
BBICTpAauBaTh apryMeHTalllI0, [IPUBOJUTh IPUMEPBl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pemieHus y4eOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAMIUNA C y4ETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBbIe ncciaenoBaTenLCKHe AeliCTBUA.

UCIIONIb30BAaTh  BOMPOCHI  KaK  WCCIIEMOBATCIIbCKHA  MHCTPYMEHT  ITO3HAHWUS,
(GopMyIMPOBATh BOMPOCHI, (PHKCUPYIOIIKE MPOTHBOPEUNE, IPOOIIEMY, CAMOCTOSTEITHHO
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
HO3UIUI0, MHCHHE;

MPOBOAWTH MO CaMOCTOSITENIbHO COCTABICGHHOMY IUIAHY HECIIOKHBIH OJKCIEPUMEHT,
HEOOJBIIOE UCCIEOBAHHE IO YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOH;

caMoCTOsITeNbHO  (OpMYIUPOBaTH  0000IIEHHST W  BBIBOJBI MO  pe3yibTaTam
MPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCThH MOTYYCHHBIX
PE3yIhTaTOB, BBIBOJIOB M 000OIICHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKKE BBIIBUTATH MPEANOI0KEHUSI
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISBIISATh HEJOCTATOYHOCTD U M30BITOYHOCTh HH(OPMALINH, TaHHBIX, HEOOXOAUMBIX JUIS
peleHNus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBAThb W HHTEPIPETHPOBATh HH(OPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHHUS;

BBIOMpAaTh (opMy IpecTaBiIeHUs WHPOPMAMK U WLIIOCTPUPOBATH pelIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMY;



OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPUSAM, MPEUIOKEHHBIM YUUTEIEM WIIH
Cc(OPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

BOCIIPHHUMATh U (DOPMYITUPOBATh CYXKIEHHS B COOTBETCTBHH C YCJIOBUSIMH U LIEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIP@KATh CBOK TOYKY 3pPCHHS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHUs 3a/1a4l, KOMMEHTHPOBATh
TIOJTYYCHHBIH PE3yIIbTaT;

B X0z 00CYXKIeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TE€MbI, TIPOOIEMBI,
pelaeMoil 3aJauu, BHICKA3bIBaTh HJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHUSs, COMOCTABIIATh
CBOHU CYXKIICHUS C CY)KICHHUSIMH JAPYTHUX YYaCTHHUKOB JHAJora, OOHApYKUBATh Pa3IMuUe
U CXOJCTBO MO3MIMH, B KOPPEKTHOH ¢opme (OopMyIHpOBaTh PaA3HOIIACUS, CBOH
BO3PaXKCHUS;

NPEICTaBIATh PE3YJAbTATHI PEIICHUS 3a7a4yM, SKCIEPUMEHTA, UCCICIOBAaHMSA, MPOEKTA,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3a/ad MPE3CHTAllMUd U
0COOEHHOCTEH ayTUTOPHH;

MOHUMAThH M MCIIOJIH30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBHIYaJILHOW paOOTHI IIpH
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATD 1IeJIb COBMECTHOM JESATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pactpeAesaTh BUIbI paboT, JOTOBapUBATHCS, OOCYKIATh POIECC M PE3YJIbTAT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CyKaeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh paOOTHI U KOOPJIUHUPOBATH CBOM JCHCTBHS
C JIPYI'MMH YJICHAMH KOMaH]bl, OIECHHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aHUMOJCHCTBHSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3afauyd (WIK €ro 4acTb),
BBIOMpATh CcHoco0 pemeHus ¢ Y4ETOM MMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BAPUAHTBHI PEIICHUN C Y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

BJAJIETh CIIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJIA Mpollecca M pe3yiabTara pelieHus
MaTeMaTHYeCKOH 3aJauu;

NpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh NpPU PELIEHUU 3a7auyd, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAllIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa AESTENbHOCTH MOCTABICHHOW LIEJIM U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJJOCTUKEHUSI 1IeJIU, HaXOJUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K koniy oOyuenuss B 7 kJjacce oOydaromMiics MOMYYUT CIEIYIOUUE NpPEIMETHBIE

pe3yJbTATHI:

Pacno3naBath HU3YUYCHHBIC T'COMCTPHUYCCKUC (I)I/IrprI, OnpeaACiIsITb KX B3aUMHOC

pacnosoxeHue, M300paxkarb reoMeTpudeckue (UTYphl, BBINOJIHATH YEPTEXKU IO YCIOBHUIO
3amaud. M3MmepAThs JMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemars 3a1ayd Ha BBIYUCIICHHE IUIUH
OTPE3KOB U BEJIMYUH YIJIOB.



Jlenats rpyOyI0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEIIMYWH MPEIMETOB B PEAbHOMN KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pasmepbl 3TUX 0OBEKTOB IO MOPSJIKY BETUUUHBL.

CTpouTh 4epTex U K FT€OMETPUUECKUM 3a]a4aM.

[lonb3oBaTbcsl NpU3HAKAMH PABEHCTBA TPEYIOJbHHMKOB, MCIOJIb30BaTh NPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBLHUKOB MPU PEIICHUH 3aa4.

[IpoBOINUTH TOTMUECKHUE PACCYKICHHS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonb3oBaTbest MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB, CBONCTBOM
MEIUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbBHOTO TPEYTrOJbHUKA, B PpELICHUU
FEOMETPUUECKUX 3a/au.

OnpenensaTh NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymasi. Onpeaenars NapajyIeIbHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJHOM MPSAMOM JI0 TOYEK APYroil MpsIMOK.

Pemare 3agaun Ha Ki1eT4aToit Oymare.

[IpoBOAUTHL BBIYMCIECHUS W HAXOAWTh YHCIOBbIE W OYKBEHHbIC 3HA4YCHHs YIJIOB B
FEOMETPUUYECKUX  3ajJayaX C  HUCIOJIb30BAHUEM CYMMBl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX IPH IMEPECEUCHUU IBYX MapauIeTbHBIX
IPSAMBIX CEeKyIIel. PemaTe npakTHyeckue 3a1a4y Ha HaX0KJICHHUE YIJIOB.

Brnasetp nmoHsATHEM T€éOMETPUUYECKOTO MECTa TOYEK. Y METh ONpPEAesaTh OMCCEKTPUCY yriia
U CEePEeIUHHBINA MEPIECHANKYIISP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUCK.

DopMyIHpOBATH ONPEACICHHUS] OKPYXKHOCTH M KpPYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOMCTBA MPU PELICHUH 3a/1a4.

Bnanete MOHATHEM ONMUCAHHON OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh HaXOAUTh €&
neHntp. [lomp3oBarbest pakTamMu O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAI0TCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE MEPIEHAMUKYJIAPbl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete mnoOHATHMEM KacaTeNbHOM K  OKPY)KHOCTH, TOJB30BaTbCsl TEOPEMOM O
MEePHEHANKYJIIPHOCTH KacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUsI.

[lonb30oBaTbcs MPOCTEMIIMMH TE€OMETPUUYECKUMHU HEPaBEHCTBAMM, IIOHMMATh HX
MPaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKHU.

K xoniy oOyueHuss B 8 kJiacce OOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThI:

Pacnio3snaBaTth OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX DSJEMEHTHI, TOJb30BaThCA MX
CBOMCTBAMM NPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpumMeHATh CBOWCTBA TOYKM TIEPECEUCHUS] MEIWaH TPEYrojbHHUKA (IIEHTpa Macc) B
pelIeHnu 3a1a4.

Bianers monsiTHeM cpeaHEl JIMHUHM TPEYTrOJbHUKA U Tpamneluu, TPUMEHSITh UX CBOMCTBA
NpU pelleHuH reomerpudeckux 3anad. llonb3oBaThess Teopemoit daneca u Teopemoil o
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUUYECKUX 3a]1a4.

[TpuMeHsTh pU3HAKU TTOI00US TPEYTOIHHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonp3oBatbest Teopemoit [ludaropa mas pemieHUs TEOMETPUUYECKHX U MPAKTHYECKHUX
3a1a4. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3aJadyax, CaMOCTOSATEIbHO JIeNaTh
4epTEX U HAXOIUTHh COOTBETCTBYIOIIUE JTUHEI.

Brnaners moHATHSIMU CHHYyCa, KOCMHYyCa M TaHI'€HCAa OCTPOTO yrjla MNPSIMOYTOJIbHOTO
TpeyroibHUKa. [101630BaTHCS STUMHU TTOHATUSMH VIS PEIICHUS TPAKTHYECKUX 3a7a4.

Boruncnsate  (pa3nuyHBIMEH - croco0aMM)  TUIOHIAAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJBHBIX Quryp (MONB3ysach, TJ€ HEOOXOAUMO, KaJabKylsiTopoMm). [lpumeHsTH
MOJIy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a7a4ax.

Brnanets MOHATHSMU BOHCAHHOTO W IIEHTPAJBHOTO YIJia, HWCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CeKyIIMMHU) U Yriie MeXIy KacaTelIbHON U XOpaoi
NP PEIIEHNN TEOMETPUUIECKUX 3a]1a4.



Bragers moHATHEM ONKMCAHHOTO YETBIPEXYTOJbHHUKA, IMPUMEHATh CBOICTBA ONMCAHHOIO
YETBIPEXYTOJIBHUKA NIPU PELICHUM 3a/1a4.

[TpyuMeHsTh NOJydyEeHHbIE 3HAHUS Ha NPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH IJIs
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATBKYIATOPOM).

K konmy oOyuenuss B 9 kjacce oOydaroumuiics MOJY4YUT CIEIyHOIUe MpeAMETHbIE
pE3yJIbTaThL:

3HaTh TPUTOHOMETPHUYECKUE (YHKIMM OCTPBIX YIVIOB, HAXOAUTh C HX IOMOLIbIO
pa3jMyYHbIE  DJIEMEHTHl  MPSMOYIOJBHOTO  TPEYTOJIbHMKA  («pEIIEHHE MPSIMOYrOJbHBIX
TPEyrojapHUKOB»). HaxoauTe (C mMOMOLIbIO KaJIBKYJIATOpPA) JUIMHBI M YIVIBI AJISI HETaOJIMYHBIX
3HA4YCHUM.

[Tonp3oBaTbest popMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKJEHHSI COOTHOILIEHUN MEXly TPUTOHOMETPUYECKUMH BETMUMHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HaXOXICHUS Pa3IUYHBIX JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOB)»), NPUMEHITh UX NPU PELIEHUH TI€OMETPUYECKHUX
3aj1ad.

Bnagers noustusiMu npeodpazoBaHus 1000Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. ITonp3zoBarbes cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYp, YMETh BBIUMCIATH JJIMHBI U
HAXOJUTh YIJIbl y MOA0OHBIX Guryp. IIpuMeHsTh cBOICTBAa MOJO0US B MPAKTHUECKUX 33]adax.
YMeTh NpUBOAUTH NPUMEPHI OJOOHBIX (PUT'YP B OKPY’KAIOIIEM MUpE.

[Tonb30BaTbCs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IPOU3BEIECHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMM, IOHMMATh HUX TI€OMETPUYECKMH U (U3UYECKUH CMBICIH,
OPUMEHATh MX B PELICHUM TIeOMEeTpUYecKuX M ¢u3ndeckux 3ajad. [IpumeHsTh CKanspHoe
IIPOU3BE/IEHNE BEKTOPOB AJIsl HAXO0XACHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOPAMHAT Ha IIOCKOCTH, IPUMEHSTb €ro0 B PEIICHUHU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/a4.

Bnaners MOHATHSAMM NMPaBUWIBHOIO MHOTOYTOJIBHMKA, UIMHBI OKPY)KHOCTH, JUIMHBI TyT'd
OKPYKHOCTM M pPaJMaHHOM Mepbl YIjla, YMETh BBIYMCIATH IUIOIIAAh Kpyra M €ro 4acrem.
[TpyMEHATH MOIy4eHHbIE YMEHHS B IPAKTUUYECKUX 3a/1adax.

Haxomute ocu (wim HEHTPBI) CUMMETPUH (UTYp, TPUMEHSTh JBUKEHHS IJIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[TpyMeHsTh noydyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIEHUS C TPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIUH (T0B3YSCh, I'71€ HEOOXOIUMO, KAJIbKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBOo 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/l Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATEIBHBIE
padoTbI padoTbI pecypesr
) i caofiorsa. Howepeme reoerpmea 14 ) ubmotera LIOK
' P p https://m.edsoo.ru/7f415e2e
BEIIUYUH
bubnunoreka LIOK
2 Tpeyrombhmuiin 22 . https://m.edsoo.ru/7f415e2e
3 [TapannenbHble IpsAMbIE, CyMMa YIJIOB 14 1 bubnuorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyXHOCTh 1 KpYT. [ eomeTprueckue 14 1 bubmmoreka [JOK
HOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
. bubmuoreka [IOK
5 [ToBTOpenue, o6o0IIEHNE 3HAHUI 4 1 hitps://m.edso0.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
. bu6nmmoreka [IOK
. HeTbpexyronbHuiH 12 . https://m.edsoo.ru/7f417e18
2 EegﬁzMalgiﬂaii?{g; ZOTPZI‘;;(; Mo100HbIE 15 1 bubmorexa HOK
porop P » 1104 https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKA
3 peyTOm KOS 1 aoTey oM it 14 ) BuGmorera LIOK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa n Havana 10 1 bubmmoreka [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincanusie n
5 OTHCAHHBIE YETHIPEXYTOIbHHUKH. 13 1 bubnnorexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHU
. bubnuoreka [{OK
6 [osToperue, obobmenne snanmii 4 1 https://m.edso00.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypcb
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmuorexa [IOK
CHHYCOB. PeliieHre TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
9 [Ipeo6paszoBanue nonodus. Metpuueckue 10 1 Bbu6moreka [JOK
COOTHOIICHUS B OKPYXHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [IOK
3 Bexropet 12 . https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nrHa BuGmmotexa LIOK
> OKPYHOCTH H TUIOIAb KPYTa. 8 ! https://m.edsoo.ru/7f41al2c
Brruucnenue miomaaei — '
6 JIBUOKESHHSI TNTIOCKOCTH 6 bubmorexa OK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IEHNE, 7 5 bu6nunorexa LIOK
CHCTEMaTH3aIHs 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 7 0

[NPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Kosnn4yectBo yacos DJIeKTpOHHbIe U (pPOBbIE
Ne n/m Tema ypoka Beero Kourpoabnsie Ilpakruyeckue  00pasoBaTejbHbIE
padoThbI padoTbI pecypchl
1 [Ipocrteiimme reoMeTpruuecKue 0ObEKThI 1 BH6H_HOTeKa LIOK
https://m.edso0.ru/8866b724
2 MHOroyroapHUK, ToMaHast 1 bubmorexa LLOK
’ https.//m.edso0.ru/8866ch6a
3 CMexHbIE U BEpTUKAJIbHBIE YTJIb 1 EH6H_HOTeKa HOK
https://m.eds00.ru/8866c5c0
4 CMexxHbIC U BEPTUKAIBHBIE YTJIbI 1 EH6H_HOTeKa HOK
https://m.edso0.ru/8866¢7be
5 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1
6 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1
7 CMeXHBIE U BEPTUKAJIBHBIE YTIIbI 1
8 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1
9 W3mepeHne IMHEUHBIX U YTIIOBBIX 1
BEJINYHH, BEIYUCIICHHE OTPE3KOB H YIIIOB
10 W3mepeHue JIMHENHBIX U YIJIOBBIX 1 BI/I6J'I.I/IOTeKa HOK
BEJIMYMH, BEIYUCIECHHE OTPE3KOB U YIJIOB https://m.edsoo.ru/8866c3ea
11 H3mepeHune IMHENHBIX U YIVIOBBIX 1
BEJIMYHH, BEIYUCIICHHE OTPE3KOB H YTIIOB
12 [lepumerp u momans Guryp, 1
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB
13 [Tepumerp u momaab Guryp, 1
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB
KonTtponbHas pabora o Teme
14 «[Ipocreiiue reoMeTpUIECKUe 1

00BEKTHI»



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

ITonsarue o PaBHBIX TPCYI'OJIbHHUKAX U

15 IIEPBUYHBIC NIPEICTABICHUSA O PABHBIX bubmorexa LOK
https://m.edso0.ru/8866ce80
burypax
16 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB bubmmorexa [IOK
https://m.edso0.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB bubmorexa HOK
https://m.edso0.ru/8866e01e
19 Tpu npusHaka paBeHCTBA TPEYTOJIbBHUKOB
20 Tpu npu3Haka paBeHCTBA TPEYTOJIbLHUKOB
21 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB bubmmorexa [OK
https://m.edso0.ru/8866e88e
29 [Ipu3Haku paBeHCTBa NPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB
23 [Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TPEYroJIbHUKOB
e | oo e B 0K
’ https://m.edso0.ru/8866e9ec
TUIIOTEHY3€
CBoliCTBO MeIUaHBbI MPSIMOYTOJIBHOTO
25 TPEYroJIbHHUKA, IPOBEAEHHOM K
TUIIOTEHY3€
26 PaBHOOe1peHHbIE U PABHOCTOPOHHUE bubmuoreka [IOK
TPEYrOJIbHUKU https://m.edsoo.ru/8866d6fa
7 [Tpu3Haky u cBoOMCTBAa paBHOOEAPEHHOTO bu6muoreka [JOK
TPEyroJbHUKA https://m.edso0.ru/8866d880
8 [Ipu3Haku 1 cBOWCTBA paBHOOEIPEHHOTO bubmuoreka [JOK
TPEyroJbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBOICTBA paBHOOEIPEHHOTO bubnuorexa [JOK

TpPEYrojbHUKa

https://m.edso0.ru/8866e26¢



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c

30

HepasenctBa B reomeTpuu

31 HepaBenctBa B reomeTpuu bubmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepaBeHcTBa B reomeTpuu
33 HepaBenctBa B reomeTpuu
34 [IpsAMOyYTroJIbHBIN TPEYTrOJBHUK C YTIIOM B bubnuorexa [JOK
30° https://m.edso0.ru/8866eb22
[IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM B
35
30°
36 KonTtponpsHast pabora o Teme Bu6moteka [JOK
"TpeyroabHUKH" https://m.edsoo.ru/8866echc
37 [TapannensHbIe MpsIMbIE, UX CBONCTBA bubmorexa HOK
’ https://m.edsoo.ru/8866ef64
38 [Isreiit mocTynat EBkinaa
Hakpecr nexanirie, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHHUE YTIIbI, 00pa30BaHHbIE bubmuoreka [IOK
39 )
IpY TIePECCUSHUH MapalIeIbHBIX https://m.edso0.ru/8866f086
MPSAMBIX CEKYILIEeH
Hakpect nexarire, COOTBETCTBEHHbBIE U
40 OJIHOCTOPOHHUE YTIIbI, 00pa30BaHHBIE
MIPU TIEPECEUEHUN TTapaUIeIbHbIX
MPSMBIX CEKYILEH
Hakpecr nexanirie, COOTBETCTBEHHBIE U
a1 OJTHOCTOPOHHHUE YTIIbI, 00pa30BaHHbIE
MIPH MIePECEUSHUN MapaieTbHBIX
IPSIMBIX CEKyIIEN
Hakpecr nexanirie, COOTBETCTBEHHbBIE U
42 OJTHOCTOPOHHHUE YTIIbI, 00pa30BaHHbIE
MIPU NePECEUSHUN MapaieTbHBIX
MPSAMBIX CEKYILEH
43 Hakpect nexarniue, COOTBETCTBEHHbBIE U but6mmoreka [IOK

OJTHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE

https://m.eds00.ru/8866f3b0



https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

IpY IepeceyeHUH NapaIesIbHbIX
IPSMBIX CEKyLIEH

[Ipu3Hak napajuieIbHOCTH NPAMBIX Yepes

44 PABEHCTBO PACCTOSIHUIN OT TOYEK OJIHOM
IIPSIMOM 10 BTOPOM IIPSIMOi
[Ipu3Hak napayieabHOCTH MPSIMBIX YEpe3
45 PABEHCTBO PACCTOSIHUI OT TOYEK OJIHOM
IIPSIMOM 10 BTOPOU MPSIMOM
46 CymMmMa yriioB TpeyrosibHHUKa EH6H_HOTeKa 0K
https://m.eds00.ru/8866f630
47 CymMmMa yriioB TpeyroyibHHUKa BH6H_HOTeKa HOK
https://m.edso0.ru/8866f8ba
48 Buemrnue yribl TpeyroisHuKa BH6H_HOTeKa HOK
https://m.edsoo.ru/8866fase
49 BuelHue yribl TpeyrojibHUKa
S0 Mapuaennie mpmine, eywva yon ubmiorexa LIOK
TpeyrobHIKa" https://m.edso00.ru/8866fe6e
51 OKpyXHOCTb, XOPJIbl U TUAMETP, UX bubnmnorexa [JOK
CBOMCTBa https://m.edso0.ru/88670800
52 KacarenbHast K OKpyKHOCTH bubmorexa LHOK
https://m.edso0.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAHHAs B yToJl
54 OKpy’>KHOCTb, BIIUCAHHAS B yToOJl
55 ITonsitne o I'MT, npuMmeHeHue B 3a/1a4ax ﬁgg::?/%.e;;i?ﬁ/% 67013¢
56 [Tonsarue o 'MT, npumeHeHue B 3a1auax Eggg?ﬁ;éezasiﬂljlgg 670508
buccekTpuca u cepeuHHBII
o7 NEPIEHAUKYJIAP KAK TEOMETPUUYECKUE

MECTa TOUYCK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

58 OKpY>KHOCTb, OITMCAHHAS OKOJIO 1 bubnuorexa [JOK
TPEYyroJIbHUKA https://m.edso0.ru/88670a62
59 OKpyXHOCTb, ONTUCAHHAS OKOJIO 1
TpeyrojbHUKa
60 OKpYXHOCTb, BIIUCAHHAS B TPEYTOJIBHUK 1 bubmorexa LOK
’ https://m.edso0.ru/8867103e
61 OKpYyXHOCTb, BIICAaHHAs! B TPEYTOJIbHHUK 1
62 [Ipocreiitue 3a1a4u Ha MOCTPOCHHE 1 bubmorexa [IOK
https://m.edso0.ru/88671188
63 [Ipocreiimume 3a1aun Ha TOCTPOSHUE 1 bubsmorexa LIOK
https://m.edsoo.ru/886712d2
64 'IFO();I;?:KHHI;I?E. iagg;? Hl?ecT)idhéiqueCKHe 1 bubsmorexa [IOK
" ’ https://m.eds00.ru/88671462
MOCTPOCHHS
65 oomosmm nonsmi n weroron sypea T ) Bubmiotera LIOK
#OB KYP https://m.edso0.ru/886715b6
KJjlacca
bubmmoteka IIOK
66 HToroBas KOHTpOJIbHAsA paboTa 1 hitps://m.eds0o.ru/886716ec
[ToBTOpeHue u 00001IeHNEe 3HAHHIA
67 OCHOBHBIX ITOHATUH U METOJIOB Kypca 7 1
KJlacca
68 oomosm nomsmi 1 werotos xypea T ) ubmorexa LIOK
F1OB KYP https://m.edso0.ru/886719bc
KJlacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kout I HAata o0pa3oBaTe/IbHbI
. Beero POJIbHBIE paKTH4YeCcKHe H3ydeHns pasoBareJ e
padoThI padoThI pecypcbl
1 [Tapannenorpamm, ero Npu3Haku 1 1 bubmuorexa [IOK
CBOMCTBa https://m.edso0.ru/88671af2
2 [Tapannenorpamm, €ero Npu3Haku U 1 bubmmoreka [JOK
CBOWCTBa https://m.edso0.ru/88671ca0
3 [Tapannenorpamm, €ero Npu3HaKu u 1 bubnnorexa [JOK
CBOMCTBa https://m.edso0.ru/88671ca0
YacTHble ciaydyan
4 napajuIesIorpaMmMoOB 1 bubmmoreka [JOK
(MpsIMOYTOJILHKK, POMO, KBapar), https://m.edsoo.ru/88671dea
UX IIPU3HAKHU U CBOMCTBA
YacTHble cnydan
5 rapajuieJIorpaMMoB 1 bubmuoreka [IOK
(MpsIMOYTOJIBHHK, POMO, KBaJIpar), https://m.edso0.ru/88671f20
UX NPU3HAKU U CBOMCTBA
YacTHble c1ydan
6 napajuieJIorpaMMOB 1 bubmuoreka [IOK
(TpsIMOYTOJTBHHK, POoMO, KBapar), https://m.edso0.ru/8867209¢
WX IPU3HAKHU U CBOMCTBA
but6mmoreka [IOK
! Tpaneus . https://m.edso0.ru/88672358
8 PaBHOOOKas ¥ IPAMOYTOJIbHAS 1 bubmuoreka [JOK
Tpanenuu https://m.edso0.ru/8867252e
9 PaBHOOOKAsT 1 IpsIMOYTOTBHAS 1 bubnuotexa [JOK
Tpanenuu https://m.edso0.ru/88672858
but6mmoreka [IOK
10 MeTo yABOCHNS MIHAHEI . https://m.edso0.ru/88672b14
11 [leHTpanbHas CUMMETpUs 1 bubmuoteka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

https://m.edso0.ru/88672b14

12 KontposbHas paboTa mo teme bubmuorexa [IOK
"UeThIpEX yroabHUKN" https://m.eds00.ru/88672c9a
13 Teopema Paneca u Teopema o Bu6mumotexa [JOK
IIPOIOPIIMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 CpenHsist TMHUS TPEyrojibHUKa BH6H_HOTeKa LOK
https://m.eds00.ru/88672e0c
15 Cpenusig nuHus TPEYroJibHUKA BH6H_HOTeKa LOK
https://m.eds00.ru/88672f38
16 Tpaneuus, e€ cpeaHsist TMHUS EH6H_HOTeKa LIOK
’ https://m.eds00.ru/88672358
17 Tpanenus, e€ cpeaHss TUHUS bubmorexa HOK
’ https://m.eds00.ru/88673064
18 [IponopuiroHabHBIE OTPE3KU BH6H_HOTeKa LOK
https://m.eds00.ru/88673794
19 [IponopuiroHabHbBIE OTPE3KU bubmmorexa [IOK
https://m.eds00.ru/88673794
20 IlenTp Macc B TpeyroJbHUKE BH6H_HOTeKa LIOK
https://m.eds00.ru/886738fc
bubmuoreka [IOK
21 TonoGrere TpeyromsHuiH https://m.edscl)lo.ru/88673a78
29 Tpu npuznaka nogobus bubmuoreka [IOK
TPEyroJIbHUKOB https://m.eds00.ru/88673bae
23 Tpu npusnaka nogoOus bu6muoreka [JOK
TPEYroJbHUKOB https://m.edso00.ru/88673d52
24 Tpu npuznaka nogodus bubmuoreka [IOK
TPEyroJbHUKOB https://m.eds00.ru/8867400e
o5 Tpu npusnaka nogoOus
TPEYroJbHUKOB
2% [Tpumenenne nogo0us npu

PEIICHUHU MPAKTUYCCKUX 3ada4



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

97 KontponbHas paboTa mo teme 1 bubnuorexa [JOK
"TlogoOHBIC TPEYTOJIBHUKH" https://m.edso00.ru/8867445a
28 CBoiicTBa IUIOMIAACH 1 bubnuorexa [IOK
reOMETPHUECKUX QUTYD https://m.edsoo.ru/886745fe
29 DopmyJIbl 1S TUIOIAIN 1 bub6nmoreka [IOK
TpeyroJibHUKA, MapajuiejorpaMma https://m.eds00.ru/88674860
30 @opMyIIbl IS IUIOLIAAN 1 Bbu6muoteka [JOK
TpEyroibHUKA, apajuieorpaMma https://m.edsoo.ru/88674a22
31 @opMyIbl 118 IIOLIAAN 1 bu6nmorexa LIOK
TpeyroJbHUKA, MapajuiejorpaMma https://m.edso00.ru/88674a22
30 @opMyIbl 118 IIOLIAAN 1 bu6nmoreka LIOK
TpeyroJbHUKA, MapajuiejorpaMma https://m.eds00.ru/88675288
33 @opMyIIbl IS IUIOLIAAH 1 Bu6moteka [IOK
TpEyroibHUKA, apajuieorpaMma https://m.edso00.ru/8867542¢c
34 Brruncienue miomaaei CIoXHBIX 1 bu6nmorexa LIOK
buryp https://m.edso00.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aToi 1 bubmmnoreka HOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaayn mogoOHBIX Guryp 1
37 [Tnomaau nogo6HBIX GUryp 1
38 3ajaun ¢ MPaKTUYECKUM 1 bubnuoreka [IOK
coJiep>KaHueM https://m.edso00.ru/88675558
39 3ajauu ¢ NpaKTUYECKUM 1 bubnmnoreka [JOK
coZepKaHuEM https://m.edso0.ru/88675684
o | Lo s o 1 Busorea 10K
https://m.edso0.ru/88674f90
TIJTOTIA TN
a1 KonTponbhas pabota no teme 1 bu6muoreka [JOK
"Ilnomans" https://m.eds00.ru/8867579c¢
42 Teopema [Tudaropa u eé 1 bubnmoreka [JOK

MIPUMEHEHNE

https://m.edso0.ru/88675918



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918

43 Teopema I[Tudaropa u eé bubnuorexa [JOK
PUMCHEHHE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e Bu6muoteka [JOK
[IPUMEHCHHE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
IIPUMEHEHNE
46 Teopema [Tudaropa u eé
IPUMEHEHHE
Onpenenenue
TPUTOHOMETPHUECKUX (DYHKIUN
OCTpPOTO yIja MpsIMOYTOJIbHOIO
47 TpeyI‘OJII)};IrI/IKa, a EH@I_HOTeKa HOK
ttps://m.eds00.ru/88675d32
TPUTOHOMETPUUYECKHE
COOTHOILIEHUS B IPSIMOYTOJIbHOM
TPEyroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubmuorexa [IOK
TOXIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
5L "Teopews Mnparops n avana uGmorexa LIOK
| https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUH
52 BnucanHble U LIEHTpaIbHBIE YIIIbI, bubmuoreka [JOK
YroJl MeX/y KacaTelIbHON U XOpIO0ii https://m.edsoo.ru/8a1415b2
53 BnucanHble U LIEHTpaIbHBIE YIIIbI, bubmuoreka [JOK
YroJl MeX/y KacaTelIbHON U XOpIO0ii https://m.eds00.ru/8a141940
54 BnucanHnble 1 IEHTpaIbHBIE YIJIbI, bu6muoreka [JOK
YToJl MeXY KacaTelbHOM U XOpIoi https://m.edso0.ru/8a141b34
55 Vel MeXAy XOpAaMu U

CEKYILIUMU



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

VYTrbl MeXAy XopJaaMu U

56
CEKYIIUMU
Broucanusle u onucaHHbIe
57 YeTBIPEXYIOJIBHUKHN, UX [IPU3HAKUA U Bubmzorexa HOK
PIpexyr ’ p https://m.edso00.ru/8a140f86
CBOMCTBa
Broucanubsle u onucaHHbIe
58 YeTBIPEXYIOJIBHUKHN, UX [IPU3HAKUA U bubmaorexa LIOK
PIpexyr ’ p https://m.edso00.ru/8a1416d4
CBOICTBa
Brucanusie u onrcaHHbIe
59 4eTBIPEXYIOJIBHUKN, X IPU3HAKU U Bubmorexa LIOK
PIpexyr ’ p https://m.edso0.ru/8a1416d4
CBOICTBA
[IpuMeHeHne CBOKCTB BIIMCAHHBIX
60 Y OIMCAHHBIX YETHIPEXYTOJILHUKOB
MIPU PEIICHUNA TEOMETPUUECKHUX
3a1a4
[IpuMeHeHne CBOWCTB BIMCAHHBIX
61 Y ONUCAHHBIX YETHIPEXYTOJIBHUKOB
MIPU PEIICHUN TEOMETPUUECKUX
3agau
B3auMHoOe pacnonoxxeHue 1Byx bubmuoreka [IOK
62 o .
OKPYKHOCTEH, 00IIie KacaTeIbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxuHocrten bubmaorexa LIOK
py https://m.edso0.ru/8a1410a8
KonTtponsHasg pabora 1o Teme
64 "yFJ'III; B OK )II)<HOCTI/I Brucanurie Brbmrorexa LIOK
Py ’ " https://m.edsoo0.ru/8a141c88
Y OMMCAHHBIE YETHIPEX YT OJIbHUKU
IToBTOpEHNE OCHOBHBIX ITOHATHUH U
65 METO (F))B KYpcoB 7 U 8 KJ1aCcCOB bubmmorexa LJOK
a1 YP . ’ https://m.edsoo.ru/8al41ddc
000011IeHE 3HAHUI
IToBTOpEHME OCHOBHBIX ITOHATHH U
p but6mmoreka [IOK
66 METOJIOB KypCOB 7 U 8 KIIacCOB,

000011IeHNE 3HAHUHA

https://m.edsoo.ru/8al4lefe



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

67 Hrorosas koHTposbHas paboTa

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
68 METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHNe 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.eds00.ru/8a142368

bubnunoreka LIOK
https://m.edsoo.ru/8al420ac



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KonrTpoabubie IIpakTuueckue Aara o0pasoBaTejbHbIe
n/n Bceero H3yYeHUs
padoThI padoThI pecypcbl
1 Toplllpri)ll[{e(i\i:fpenqemnx byHKIMI 1 bubmorexa LHOK
yr108 o 0° 710 180° https://m.edso0.ru/8al424bc
2 DopmyIbl IPUBEIECHUS 1
3 Teopema kocuHYyCOB 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5 Teopema kocuHYyCOB 1 bubmorexa LHOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycOB 1 BH6H_HOTCK3 LIOK
https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1
8 Teopema cuHycOB 1
9 HaxoxeHue IIMH CTOPOH U 1 bubnuoreka [IOK
BEJINYMH YTJIOB TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
10 Pemrenue TpeyroibHUKOB 1 bubmorexa HOK
https://m.edsoo.ru/8al42ac0
bubnmoreka [JOK
11 Peuterme Tpeyronbiiion 1 https://m.edS(I)lo.ru/8a142ac0
12 Perrenue TpeyroibHUKOB 1 bubmorexa HOK
https://m.edsoo.ru/8al42ac0
bubnnorexka [JOK
13 Peluierie TpeyrobHiKoB . https://m.edsgj.ru/8a142aco
14 IIpakTueckoe NIPUMEHEHHUE TEOPEM 1 bubmuoreka [IOK
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 IIpakTueckoe NIPUMEHEHHUE TEOPEM 1



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

CHUHYCOB U KOCHHYCOB

16 KontponbHas paboTa mo teme bubmuorexa [JOK
"PemieHne TpeyroJbHUKOB" https://m.edso0.ru/8a14392a
17 [TonsaTue o mpeoOpazoBaHUH bubmuorexa [IOK
noxoous https://m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIC DJICMEHTHI bu6mmoreka [IOK
HOo00HBIX (Guryp https://m.edsoo0.ru/8al43de4
CoOOTBETCTBEHHBIE JIEMEHTHI
19
mo100HbBIX pUryp
Teopema o mpou3BeIEHUHN OTPE3KOB
20 XOp, TeopemMa O IPOU3BEICHUU bubnnoreka [JOK
OTpPE3KOB CEKYIIHX, TeopeMa O https://m.edso0.ru/8a14406e
KBajJipaTe KacaTeabHOM
Teopema o mpou3BeeHUN OTPEIKOB
21 XOpJI, TEOpEMA O TPOU3BEACHUU bubnuoteka [JOK
OTPE3KOB CEKYIIUX, TeOpeMa O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 mpOU3BEACHUU OTPEZKOB
29 XOpJl, TeopemMa o MPOU3BEICHUN bubnuoreka [IOK
OTpPE3KOB CEKYIIHX, TeopeMa 0 https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTeJbHOM
23 IIpuMeHeHnEe TeopeM B peleHUuN bubnuoreka [IOK
reOMETPUYECKUX 3a/1a4 https://m.edso0.ru/8a143f06
24 [IpuMeHeHne TeopeM B peleHnn bubnnorexka [JOK
TeOMETPUUYECKUX 3a7a4 https://m.edsoo.ru/8al1443fc
o5 [IpuMeHeHne TeopeM B pelIEHUH bubnnorexka [JOK
TeOMETPUUYECKUX 3a7a4 https://m.edso0.ru/8a144578
KonrtponsHas pabora no teme
2% "IIpeobpa3oBanue mo1oous. bubnnorexka [JOK
Metpuueckue COOTHOLIICHHS B https://m.edsoo.ru/8a1447a8
OKpYy>XHOCTH"
27 OmpeneneHre BEKTOPOB. bubnuorexa [JOK



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8

DU3NYECKUI U TEOMETPUIECKUI
CMBICJI BEKTOPOB

https://m.edso0.ru/8a144960

28 CnoxxeHue ¥ BBIUUTAHUE BEKTOPOB, bubnmoreka [JOK
YMHOKEHHE BEKTOPA Ha YKCIIO https://m.edsoo.ru/8al44a8c
29 Ciio’)keHne ¥ BBIYMTAaHUE BEKTOPOB, bubnuorexa [JOK
YMHOXKCHHE BEKTOpa Ha YUCIIO https://m.edso0.ru/8a144d52
30 CnoxxeHue ¥ BBIUUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHCIIO
31 Pasnoxxenue BekTopa 1o 1BymM
HEKOJUTMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa bubmorexa [IOK
https://m.edsoo.ru/8al44fbe
KaJISIPHOE TIPOU3BEICHU
33 geKaTﬂorf)OBoeerf Onpimiélliemie TUTSt bubmorexa LHOK
’ https://m.edso0.ru/8a14539c
HaxO0>KJICHUS JIJTUH U YTJIOB
KaJISIPHOE TIPOU3BEICHU
34 ISeKaTﬂolfOBOGer(};) OHp?/II\i?IiCHIie JUTSt bubmmorexa [IOK
’ https://m.edsoo.ru/8a14550e
HaxO0>KJICHUS JIJTUH U yTJIOB
35 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
BEKTOPOB https://m.edsoo0.ru/8al44c3a
36 Pemienune 3ama4d ¢ IOMOIIBIO bu6nmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB JIst
pelieHus 3aaad GusuKu
38 KonTponbhas pabota no teme bubnnorexka [JOK
"Bektops!" https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOUEK Ha
TIJIOCKOCTH
. bubnuorexa [JOK
40 ¥ paBHeHHe IpAMoit https://m.edsoo.ru/8a145c48
41 VYpaBHeHue npsMoin



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48

bu6mmoreka [IOK

42 YPaBHEHHE OKPYKHOCTH https://m.edso0.ru/8al4635a
43 Koopaunatsl TOuek nepeceueHus bubmumoreka [IOK
OKPY>KHOCTH H IIPSIMOi https://m.edso0.ru/8a146620
MeTo KOOpAMHAT IPU PELICHUU
44 reOMETPUYECKHUX 33/1a4,
MIPAKTUYECKHX 3ajau
MeTo KOOpAMHAT IPU PELICHUU
45 r€OMETPUYECKHX 3a/1a4,
MPAKTUYECKHX 3aj1a4
MeTo KOOpAMHAT IPU PELICHUU
46 reOMEeTpUYECKUX 33/1a4,
MPAKTUYECKHX 3aj1a4
47 " Rexaprosst xoopmmaret Butimorex LIOK
ocKocTI" https://m.edso0.ru/8al46e0e
48 [IpaBHUIIBHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIUUCIICHUE UX JICMEHTOB https://m.edsoo.ru/8al46fda
bubnnoreka [JOK
49 Hueno m. Jlimia okpykHOCTH https://m.edsg).ru/8a147208
bubnuoteka [JOK
>0 Hueno m. Jlamia okpykHOCTH https://m.edsi.ru/8a14714c
ol JliiHa AyTU OKPY>KHOCTH
52 Pannannas mepa yria BH6H_HOTeKa LIOK
https://m.edsoo.ru/8al4714c
53 [Tnomanpe kpyra, ceKTopa, cCerMeHTa BH6H_HOTeKa LIOK
https://m.edso0.ru/8al147426
54 [Inomane kpyra, ceKTopa, cerMmeHTa BH6JI_HOTeKa LIOK
’ ’ https://m.edsoo0.ru/8a147750
55 Kontponbnas pabota mo temam " bubnuorexa [JOK
JInrHa OKPY>KHOCTH https://m.edso0.ru/8a147750
56 ITonsaTHE O IBMXEHNU IUIOCKOCTH bu6mmoreka [IOK



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750

https://m.edso0.ru/8al147c82

57

58

[TapannensHbIN IEpEHOC, TOBOPOT

[TapannensHbIN IEpEHOC, TOBOPOT

bu6mmorexa [IOK
https://m.edso00.ru/8a147f16
bubmuorexa [JOK
https://m.edso00.ru/8a147f16

59
60

[TapannensHbIi IEPEHOC, TOBOPOT

[TapannensHbIN IEpEHOC, TOBOPOT

61

62

63

[IpumeHeHnue IBUKEHHA TPU
pelIeHun 3a1a4

KonrtponbHas pabora no remam
"[IpaBusIbHBIE MHOTOYTOJIbHUKH.
OxpyKHOCTb. JIBH>KEHHUS
miockoctu"

[ToBTOpeHue, 06001IEHNE,
cucTeMaTHh3anus 3HaHUH.
N3mepenne reomeTprudecKux
BeIMYUH. TpeyroJbHUKU

R R R e

bubmuorexa [JOK
https://m.edso0.ru/8a1480e2

bubmuorexa [JOK
https://m.edso0.ru/8a148524

64

65

66

[ToBTOpenue, 06061IeHNE,
CHCTEMaTH3aINsI 3HAHUH.
[TapamiensHble U
MepHEHIUKYISIPHBIC TTPSIMbIE

[ToBTOpenue, o6o0IIEHNE,
CUCTEMAaTU3alMsl 3HAaHUH.
OKpY>KHOCTb U KpYT.
I'eomeTprueckne nocTpoeHusl.
VYTIBl B OKPY/KHOCTH

[ToBTOpenue, o6o0mEH e,
cUcTeMaTu3alus 3HaHHH.
BHI/IC&HHBIG 1 OIIMCAHHBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB

bu6mmoreka [IOK
https://m.edso0.ru/8a148650

67

HroroBast koHTpobHAs paboTa

bu6mmoreka [IOK
https://m.edso0.ru/8a148920



https://m.edsoo.ru/8a147c82
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[ToBTOpeHue, o600IIEeHNE,
CHCTeMaTHu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Marematuka. ['eomerpus: 7-9-e kiacchl: 6a30BbIi YpOBEHB: YUeOHHUK, 7-9 Kiacchl/ ATaHACSH
JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AkunonepHoe o61mectBo «M3maTenbcTBo
«IIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA

* Matematuka. ['eomerpusi: 7-9-e kiaccol: 0a30BbIi ypOBEHb: y4eOHUK, 7-9 Kacchl/ ATaHACAH
JI.C., byty3oB B.®., Kagomies C.b. u npyrue, AkiimonepHoe o0miectBo «M31aTenbcTBo
«IIpocseenune»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo uH(OpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus COCTaBIeHA HA
OCHOBE TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON IpOrpaMMbl
OCHOBHOTO o0mero oopaszoBanus, npeacraBieHHbIX B @I'OC 00O, a Taxxke (enepanbHOi
paboueil mporpaMmbl BOCIIUTaHHUS.

[Tporpamma o nHpopMaTHKe AaET MPEACTABICHUE O LESIX, OOIIeH CTpaTerui 00y4YeHus,
BOCIIUTaHUsI M Ppa3BUTHS OOYYalOIIMXCS CpeICcTBAaMM HH(POPMATUKM Ha 0a30BOM YpOBHE,
yCTAHABIMBAaeT  00s3aTeIbHOE  MPEIAMETHOE  COJCpKaHWEe,  NpPeJyCMaTpuBaeT  €ro
CTPYKTYPUPOBAHUE I10 pa3zeiiaM U TeMaM.

[Iporpamma 1o wuH(pOpMaTUKE ONpelenseT KOJIMYECTBEHHblE M KayeCTBEHHbIE
XapPaKTCPUCTHUKU yqe6H0r0 Marcepuajia il KaXxI0oro roaa HM3y4YCHHUA, B TOM YHUCIC JIA
COJEpPXKATENbHOTO HAMOJHEHUS pPAa3sHOro BHUJA KOHTPOJIS (NMPOMEXYTOYHOM aTTecTallu
00y4arouxcsi, BCEpOCCUNCKUX IPOBEPOUYHBIX pabOT, TOCYAAPCTBEHHON UTOTOBOM aTTECTALIUM).

[TporpammMa 1o MHGOpPMATUKE SIBIAETCS OCHOBOM Il COCTABJICHUS aBTOPCKUX yYEOHBIX
pOTpaMM, TEMAaTHYECKOTO IUTAHUPOBAHUS Kypca YUUTEIIEM.

Llenssmu u3ydeHus THPOPMATUKU HA YPOBHE OCHOBHOI'O OOILIEro 00pa3oBaHMs SBIISIOTCS:

¢dopMHEpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsL HayKM HMH(MOPMATHKHM, JOCTIDKEHHSIM Hay4yHO-TEXHHYECKOro Iporpecca H
0OIIECTBEHHOM MPAKTHKH, 38 CYET Pa3BUTHS NMPEACTABICHUN 00 HH(POPMALIMU KaK O BayKHEUIIIEM
CTPAaTErM4eCKOM pecypce pa3BUTUs JMYHOCTH, TOCYAapCcTBa, OOLIeCTBa, MOHMMAHHS pOJIU
MH(POPMALMOHHBIX TPOIECCOB, HHPOPMALMOHHBIX PECYPCOB U MHPOPMALMOHHBIX TEXHOJIOTHUH B
ycaoBUAX 1M(poBoil TpaHcHOopMaI MHOTHX C(ep KU3HU COBPEMEHHOTO O0IIIECTBa;

o0ecrieueHre yCcJIOBUM, CIOCOOCTBYIOLIUX PAa3BUTHIO aITOPUTMUYECKOTO MBILIUIEHUS Kak
HE00X0IMMOr0 yCJI0BUS NPOPECCHOHATBHON NeATEIbHOCTH B COBPEMEHHOM HH(OPMALlMOHHOM
o011ecTBe, MPEANOJaraollero CrnocOOHOCTh O0yYaromerocs: pa3ouBaTh CIOXKHBIC 3a/1auyd Ha
Oosee mpocThle NOJ3a7ayd, CpaBHUBATh HOBBIE 3a/aud C 3a/ayaMu, PELIEHHBIMU paHee,
OTIpEeNeNATh ATy JUIs JOCTHKEHHS Pe3yiibTaTa U TakK Jajiee;

dopMHpoBaHHE M DPa3BUTHE KOMIIETEHLIUH OOydaroUIMXcsi B 00JACTH MCIIOJIb30BaHUS
I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHBIX TCXHOHOFHﬁ, B TOM 4YMHCJIC 3HaHI/II71, YMeHI/II\/’I 1 HaBBIKOB
paboTel ¢ uH(popMalMel, MPOrpaMMHUPOBAaHUS, KOMMYHHKAIlMM B COBPEMEHHBIX HHU(POBBIX
cpenax B yCJIOBHIX oOecrieueHus] HHOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00Y4YarOIIerocs;

BOCIIUTaHHE OTBETCTBEHHOI'O M M30MPATENBHOIO OTHOIIEHHS K MHPOpPMALUU C y4ETOM
NPaBOBBIX M OTHYECKUX AaCIEKTOB €€ paclpoCTpaHEHHs, CTPEMIICHUS K TPOJOIHKEHUIO
oOpa3oBaHusl B 00JacTH MH()OPMAIMOHHBIX TEXHOJOTMH M CO3MJATEIbHOM JAEATENbHOCTH C
PUMEHEHHUEM CPEJICTB MHPOPMAIIMOHHBIX TEXHOIOTHH.

HNHdopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTpaXKaer:

CYIIHOCTh HMH(OPMATUKM KaK HAay4yHOM JHMCUUIUIMHBI, H3y4yarolulell 3aKOHOMEpPHOCTU
IOPOTEKaHWS W BO3MOYKHOCTH AaBTOMAaTHU3allMM WH(POPMALMOHHBIX MPOLECCOB B Pa3IMYHBIX
cucTeMax;

OCHOBHBIE 00J1aCTH NpPHUMEHEHHs HWH(POPMATUKH, Npexae BCero HHGOpMAIMOHHbIE
TEXHOJIOTUH, YIIPABIICHHE U COIUATEHYIO Chepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU ¥ HH(HOPMAIIMOHHOH 1S TeTbHOCTH.

W3ydyeHnne uHPOPMATHUKKA OKa3blBa€T CYIIECTBEHHOE BIIMAHHE Ha (OPMUPOBAHUE
MHUPOBO33pEHUST 00yUarOIIErocs, ero >KU3HEHHYIO MO3UIUI0, 3aKJIa/bIBa€T OCHOBBI MOHMMAaHUS
OPUHLIUIIOB (YHKIIMOHUPOBAHUS U UCIOJb30BAaHUS HMHPOPMALMOHHBIX TEXHOJOTHH Kak
HEOO0X0/IMMOI0 MHCTPYMEHTa MPAaKTUYECKH JHOOO0M JesITeNbHOCTH M OJHOTO U3 Hamboiee
3HAYNUMBIX TEXHOJIOI'MYCCKUX }IOCTI/I)KGHI/II\/’I COBpeMeHHOﬁ ITUBUJIN3aIlUN. MHuorue MMPEAMCTHBIC
3HAaHUS U CIIOCOOBI JIEATETHLHOCTH, OCBOCHHBIE O0YYalOIUMHCS NpPU M3YyYEHUU HH(OPMATHKH,
HaxXOJsAT NpPUMEHEHHE Kak B paMKax oOpa3oBaTelbHOro Mpolecca MPU H3YUYEHUU APYTUX
IOpPEIMETHBIX O0JIacTei, TaK W B MHBIX JKU3HEHHBIX CUTYaIUSX, CTAHOBSTCS 3HAUYUMBIMHU JJIS



dopMHpOBaHUS  KAauyeCcTB JUYHOCTH, TO €CTb OPHEHTUPOBAHBl Ha (OPMHPOBAHUE
METAaINpPeIMETHBIX U IMYHOCTHBIX PE3yJbTaTOB O0YUEHHUS.

OcHoBHble 3amaun  yueOHoro mnpeamera «HHpopmatuka» — copmupoBath Yy
o0ydJaronuxcs:

NOHMMAaHWE TPHUHIMIIOB YCTPOcTBa M (YHKIMOHMPOBAHUS OOBEKTOB IH(PPOBOTO
OKpY’)KEHHsI, IpPEeACTaBICHUs 00 MCTOPUM U TEHAECHUMSAX Ppa3BUTUS HMH(OPMATHKH IEpuona
M ppoBON TpaHCPOPMALIMU COBPEMEHHOTO OOIIECTBA;

3HaHUs, YMEHUS U HABBIKU I'PaMOTHOM IOCTAaHOBKH 3aJlay, BOSHUKAIOIIUX B IPAKTUYECKON
JeSITeIbHOCTH, /IS X PEIICHHS ¢ MOMOIIBI0 HH(OPMAIIMOHHBIX TEXHOJIOTHH, YMEHHUS U HABBIKU
(opMannM30BaHHOTO OIMCAHUS TOCTABICHHBIX 33/1a4;

0a3oBbIC 3HAHUSA 00 MHPOPMAIIMOHHOM MOJICIHUPOBAHUH, B TOM YHCIIE O MATEMATHIECKOM
MOJICJIUPOBAHHH;

3HaHUE OCHOBHBIX AJTOPUTMHUYECKUX CTPYKTYp M yMEHHUE NPUMEHSTb STH 3HAHHS IS
HOCTPOCHMS AITOPUTMOB PEILIEHU 3a/1a4 10 UX MAaTeMAaTUYECKUM MOJIEIIsM;

YMEHHUSI U HaBBIKM COCTABJCHUS IMPOCTBHIX MPOTPaMM IO MOCTPOSHHOMY aJrOpUTMy Ha
OJITHOM U3 S3bIKOB IIPOIPaMMHUPOBAHUS BBICOKOTI'O YPOBHS;

YMEHUSI W HaBBIKK 3(PPEKTHBHOTO HCHOJIB30BAHUS OCHOBHBIX THUIIOB HPUKIIAJIHBIX
nporpaMm (MpUJIOKEHH) 001ero Ha3HaueHUsl 1 UH()OPMAIIMOHHBIX CUCTEM JUIs PEIIEHUs ¢ UX
MOMOIIBI0 TPAaKTUYECKUX 3a]ad, BiafeHHe O0a30BBHIMH HOpPMaMU HH()OPMAIMOHHOW ITHKH U
npaBa, OCHOBaMH MH(OpMaIIMOHHON 06€3011aCHOCTH;

YMEHHE TPAMOTHO HMHTEPIIPETUPOBATh PE3YJIbTAaThl PEIICHHsS] MPAKTHYECKUX 3a7ad C
IOMOIIBI0  MH(GOPMALIMOHHBIX  TEXHOJOTMM, MNPUMEHATh IOJIyYCHHbIE pe3yJabTaThl B
IIPAKTUYECKON JEATEIbHOCTH.

Ilenu u 3amauu u3ydyeHHs: UHPOPMATUKUA HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUS
OTIPENENAIOT CTPYKTYPY OCHOBHOTO COJEpXaHHS y4eOHOTo MpeaMeTra B BHUAC CIEAYIOMINX
YeThIPEX TEMATUUECKUX Pa3/eiIoB:

¢ poBasi TPaMOTHOCTb;

TEOPETUYECKHE OCHOBBI HHPOPMATUKH;

QITOPUTMBI U TIPOTPAMMHUPOBAHHE;

UH(POPMALIMOHHBIE TEXHOJIOTHH.

Ha uzyuenue mndopmaruku Ha 6azoBoM ypoBHE oTBomuTcs 102 waca: B 7 kiacce — 34
yaca (1 gac B Henenmo), B 8 knacce — 34 gaca (1 gac B Henmeno), B 9 knacce — 34 gaca (1 gyac B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HudppoBasi rpaMOTHOCTH

Komnblorep — yHnBepcajabHOe YCTPOHCTBO 00pa0d0TKH JaHHBIX

Komnbrorep — yHUBEpcalbHOE BBIYMCIUTEIBHOE YCTPOMCTBO, paboTaromiee 10
nporpaMmme. Tunbl KOMIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOECHHBIE KOMIIBIOTEPHI,
CyIIepKOMIbIOTEPbl. MOOUIIBHBIE YCTPONCTBA.

OcHOBHbIE KOMIIOHEHTHI KOMIIbIOTEpa M UX Ha3HaueHue. [Iponeccop. OmneparuBHas u
JIOJITOBPEMEHHAs aMsATh. Y CTpoiicTBa BBOJA U BbIBOJIa. CEHCOPHBIN BBOJ, JATYMKU MOOMIIBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUIECKOI ayTeHTU(DHKAIHH.

Hcropus pa3BUTHA KOMIBIOTEPOB U IporpamMmHoro obecnedeHus. llokoseHus
KOMIIbI0TepOB. COBpEMEHHBIE TEHICHIIUU Pa3BUTHsI KOMIIBIOTEPOB. CyNepKOMIIbIOTEPHI.

[TapasuienpHble BEIYUCICHUS.

Ilepconanbubiii koMmnbioTep. l[Iporeccop M ero xapakTepuUCTHKH (TaKTOBas 4acToTa,
paspsaaHocTh). OnepaTuBHas naMATh. JlonroBpeMeHHas namsTh. Y CTpOWCTBA BBOJA U BBIBOJA.
OOBEM XpaHUMBIX JAHHBIX (ONEpaTHUBHAS MaMATh KOMIIbIOTEpA, >KECTKUH U TBEPAOTEIbHBIN
JIMCK, TOCTOSIHHAS TAMATh CMapT(OHA) U CKOPOCTH JIOCTYIIA ISl PA3JIMYHBIX BHIOB HOCUTEIICH.

TexHuka 0e30MacHOCTH U ITpaBuiIa paboOThl HA KOMIIbIOTEPE.

IIporpamMmbl 1 1aHHBIE

[Tporpammuoe oOecrneueHne kommbroTepa. llpukianHoe nporpaMMHoe obOecredeHue.
CucremHoe nporpammHoe obecrneueHue. CucreMbl nporpammupoBanud. [IpaBoBas oxpaHa
nporpaMM M JaHHbIX. becmiatHele U yciioBHO-OeciuiatHele mporpaMmsbl. CBoOonHOE
IPOrpaMMHOE 0OecTIeyeHueE.

®daiinel 1 nmanku (katayoru). [IpuHIUNBI OCTpoeHus ¢aiinoBeix cucteM. [lonmHOE MM
daima (mankm). Ilyte k ¢aiiny (manke). PaGora ¢ ¢aiimamm w KaTajioramm cCpeiacTBaMH
OIIEpallMOHHOM CHUCTEMBI: CO3[JaHUE, KOIMPOBAHUE, IIEPEMELICHNE, IEPEUMEHOBAHUE U Y1 AJICHHE
¢aitnoB u manok (karanoro). Tumbl QaitioB. CBoiicTBa (aiiioB. XapakTepHble pa3Mepsl
GbailioB pa3NIUYHbBIX TUIOB (CTPAHUIA TEKCTA, NEKTPOHHAs KHUTa, (hoTorpadus, 3anuch NecHH,
BUJICOKJIUI, TIOJHOMETPaKHbI (uibM). ApxuBanus AaHHbIX. lcronb30BaHHE MpOrpaMM-
apxuBatopoB. Paitnosslit MeHemkep. [louck ¢aiinos cpeacTBamMu onepaoOHHON CUCTEMBI.

KomneloTepHble BUPYCHI U Apyrue BPeAOHOCHBIE MporpaMMbl. [IporpamMmel fis 3amuThl
OT BUPYCOB.

KomnblorepHbie ceTn

OOvenunenue komnbloTepoB B ceTb. Cerb HMHTepHer. BeO-cTpanuma, BeO-caifr.
Crpykrypa amapecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctembl. [louck wHboOpMamnuu mo
KJIIOYEBBIM CJOBaM M MO uH300pakeHuto. JlocroBepHOCTh HH(pOpPMAILUK, TOJY4YECHHON U3
WNHrepHera.

CoBpeMeHHbIE CEPBUCHI HHTEPHET-KOMMYHHUKALUH.

CereBoil 3THKeT, 0a30Bble HOPMBI MH(POPMAIMOHHON STHUKM M MpaBa NIpu paboTe B
Wutepnere. Ctpaterun 6e3omnacHoro noseaeHus B atepHere.

Teopernueckne 0cHOBbI MHPOPMATHKHU

HNudpopmanus u uHGOPMALHOHHbIE POLECCHI

Wudopmariysg — 0aHO U3 OCHOBHBIX MOHSTUI COBPEMEHHOM HAayKH.

Wudopmannss Kak CBEJICHMS, NpPEIHA3HAYCHHbIE JUIS BOCIPHUATHS YETOBEKOM, U
nH(pOpMalKs KaK JaHHbIe, KOTOPbIE MOTYT OBbITH 00pabOoTaHbl aBTOMATU3UPOBAHHONW CUCTEMOH.

JIMCKpeTHOCTh 1aHHBIX. BO3MOXKHOCTh ONMUCAaHUsI HENPEPHIBHBIX OOBEKTOB U MPOIIECCOB C
MOMOUIbIO AUCKPETHBIX JAHHBIX.

WHdopmaninoHHbIe MPOLECCH] — MPOLIECCHI, CBSI3aHHBIE C XPaHEHUEM, ITPe0Opa3OBaHUEM U
nepenayen JaHHbIX.



IIpeacrasiienne HHGpOpMALUHU

CumBon. Andaut. MomHuocts andabura. Pa3zHooOpaszue s3bIKOB H  al(aBUTOB.
EcrectBennbie u (opmanbHble S3bIKH. AJ(aBUT TEKCTOB Ha PYCCKOM si3bIKe. JIBOMYHBINH
asipaBut. KonuuecTBo BCEBO3MOXKHBIX CIIOB (KOJAOBBIX KOMOMHALMN) (PUKCHPOBAHHOMN JUIMHBI B
nBouyHoM andasure. [IpeoOpazoBanme isoboro andaButa K JBoWyHOMY. KommuecTtBo
Pas3INYHBIX CJIOB (PUKCUPOBAHHON JUIMHBI B ajipaBUTE ONpPEIEIEHHON MOITHOCTH.

KonupoBanue CUMBOJOB OJHOrO angaBUTa C IOMOMIBIO KOJOBBIX CJIOB B JIPYrOM
aspaBuTe, KOAOBAs TAOIMLIA, IEKOIUPOBAHMUE.

JBonunslii kox. llpencraBieHue NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andaure.

Nudpopmannonnbiii 00bEM JaHHBIX. BUT — MHHHManbHas €IMHMIA KOJIWYECTBA
UHpOpPMaLUU — JABOMYHBINA pa3pal. EnuHunbl usmepenus MHGOPMAMOHHOIO 00bEMa JTaHHBIX.
bur, GaiiT, kmo0OaiiT, MerabaiT, rurabamr.

CkopocTb nepenayu JaHHBIX. EMUHUIBI CKOPOCTH IEpENaYu NaHHBIX.

KonupoBanue texctoB. PaBHomepHbii kon. HepaBnomepnswiii xon. Komuposka ASCII.
Bocemubutasie konupoBku. [lonsarue o komupoBkax UNICODE. /lekonupoBanue cooOmieHui ¢
MCIIOJIb30BaHUEM PaBHOMEPHOI'O U HEPAaBHOMEPHOTO Koj1a. MIHpopManimoHHbIil 00bEM TEKCTa.

Hckaxenue uHdopMauu npu nepeaaye.

OOmee mnpencraBieHue O LOU(POBOM TPEACTABICHUU ayAHOBU3YAIbHBIX M JIPYTHX
HENPEPBIBHBIX TaHHBIX.

KomupoBanue mnBera. LlBeroBeie momemu. Mogens RGB. I'myOuna xommpoBaHws.
[TanuTpa.

PactpoBoe u  BekTOpHOE  mpexacTaBieHue — uzoOpaxeHuil. Ilukcenb.  OueHka
UH(POPMALIMOHHOT0 00bEMa rpaduuecKuX JaHHBIX AJISl PACTPOBOIO H300paKEHHUS.

Koauposanue 3Byka. Pa3psiiHocTs 1 yactoTa 3anucu. KoanuecTBo kaHaJIOB 3aIllUCH.

OneHka KOJIMYECTBEHHBIX MApaMETPOB, CBS3aHHBIX C IPEICTABICHUEM M XPaHEHHUEM
3BYKOBBIX (DaiiJIoB.

NudopManmoHHbIe TEXHOJIOTHH

TexcToBbBIE JOKYMEHTBI

TekcToBble JOKYMEHTBI M UX CTPYKTYpHbIE 3JI€MEHTHI (CTpaHHIla, ab3all, CTpOKa, CJIOBO,
CHUMBOJ).

TekcToBBIl Mpoleccop — MHCTPYMEHT CO3JaHHus, PelaKTUPOBaHMUs U (HOpMaTHPOBAHUS
tekcToB. [lpaBmiia Habopa Tekcra. PenakrupoBanue Tekcta. CBoiicTBa cuMBosoB. llpudr.
Tunbl mpudToB (pydneHble, C 3acedkaMy, MOHOMIMpHHHBIE). [lomyXupHOE M KypCHBHOE
HauepTaHue. CBoiicTBa ab3aleB: TpaHUIlbl, a03alHBIA OTCTYN, WHTEpBaJ, BbIPAaBHHUBAHUE.
[Tapametps! cTpanunbl. CTuaeBoe popMaTUpOBaHUE.

CrpykTypupoBanue WHGOpPMAIUU C TOMOIINBIO CIUCKOB W Tabmuil. MHOTOypOBHEBBIC
cnucku. JlobaBneHne TabnuIl B TEKCTOBBIE TOKYMEHTHI.

BceraBka m3o0paxeHuil B TEKCTOBbIE NOKyMEHThl. OOTekaHHe HM300pa’k€HUH TEKCTOM.
BkiroyeHne B TEKCTOBBIN JOKYMEHT Auarpamm, (Gopmys, HyMepaluu CTpaHHIl, KOJIOHTUTYJIOB,
CCBUJIOK M IPYTHX DJIEMEHTOB.

ITpoBepka nmpaBonucanus. PacctanoBka nepeHocos. ['onocoBoii BBox Tekcta. OnTuueckoe
pacnio3zHaBaHue Tekcta. KommbrotepHsiidi nepeBoa. Mcnonb3oBanue cepBucoB MuTepHera st
00paboTKH TEKCTa.

Komnbrorepnasi rpadpuxa

3HaKOMCTBO ¢ rpaduyecKuMu penakropamu. PactpoBeie pucynku. Mcmnonb3oBanue
rpaduyecKux MpUMUTHUBOB.

Omnepanuu penakTUpoBaHHus rpaduyeckux OOBEKTOB, B TOM 4HCIE LU(PPOBBIX
dboTorpaduii: W3MEHEHHE pa3Mepa, OOpe3Ka, IMOBOPOT, OTpaKeHHeE, paboTra ¢ o0macTIMU
(BBLIETICHUE, KOTTMPOBAHKE, 3AJIMBKA LIBETOM), KOPPEKIHS 1IBETA, SPKOCTU U KOHTPACTHOCTH.



BekropHas rpaduka. Co3maHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMU
TEKCTOBOTO TIpOIleCCOpa WM JPYyrux mporpamm (mpuiokeHuit). JloOaBiaeHHE BEKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

MyabTUMeINTHbIE TTPe3eHTAIUU

[TonroroBka MyJabTUMEIUWHBIX mpe3eHTanuil. Cnaiin. JloO6aBneHue Ha claiijg TekcTa U
n3o0pakeHuil. Pabora ¢ HECKOIBKUMH ClIaliIaMHU.

JloGaBieHne Ha ciiaii] ayJMOBU3yaIbHBIX JaHHBIX. AHUMans. [ umepcchiky.

8 KJIACC

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

Cucrembl cuncIeHust

Henosumnuonnele W MO3WLMOHHBIE CUCTeMbl cuucienus. Aundasur. OcHOBaHUE.
Pa3pépuyras ¢dopma 3ammcu uucna. IlepeBoj B JECATUUYHYIO CHCTEMY YHWCEll, 3allUCAHHBIX B
JIPYrUX CUCTEMaX CUUCIICHUSI.

Pumckas cucrema cuucneHus.

JlBonuHas cucrema cuucienus. IlepeBon menbix uucen B mpeaenax or 0 mo 1024 B
JBOMYHYIO CHCTEMY cuucieHus. BoceMepuunas cuctema cuucienus. llepeBony uucen wus
BOCBMEPHYHON CHCTEMBI B IBOUYHYIO U IECATHUHYIO CUCTeMbI 1 oOpatHo. lllecTHanmarepuanas
cucreMa cuucieHus. llepeBoxy uwMcen H3 NIECTHAALATEPUYHOM CHUCTEMBI B JIBOMYHYIO,
BOCBMEPHYHYIO U JIECATHYHYIO CUCTEMBI U OOPATHO.

ApudmeTnueckue onepanuu B ABOUYHON CUCTEME CUUCTICHUS.

DJIeMeHThl MaTeMATH4YeCKOM JJOTUKH

Jlornueckue BbICKa3biBaHUs. Jlormyeckue 3HAYEHUS! BBICKA3bIBAHUW. DJIEMEHTApPHBIE U
COCTaBHblE BbICKa3blBaHMA. Jlornmueckue omnepauuu: «u» (KOHBIOHKIMS, JIOTHYECKOE
YMHOXEHHE), «UIN» (AU3BIOHKIHUSA, JIOTUYECKOE CIOXKEHHE), «HEe» (JOTHYEeCKOe OTpHUIaHHE).
[Tpuopurer norudeckux onepanuii. OnpeneaeHre UICTUHHOCTH COCTAaBHOI'O BbICKA3bIBAHUS, €CIIU
W3BECTHBI 3HAYEHUSI UICTUHHOCTH BXOJSIIMX B HETO 3JIEMEHTAPHBIX BbICKa3bIBaHUU. Jlornueckue
BbIpaxkeHus. llpaBuna 3amucu Jornyeckux BblpaxkeHHid. [locTpoeHue TaOaUI] MCTUHHOCTU
JIOTUYECKUX BBIPAKEHHM.

Jlornueckue 3eMeHThbI. 3HAKOMCTBO € JIOTHYECKUMH OCHOBaMH KOMITBIOTEPA.

AJITOPUTMBI ¥ IPOTPAaMMHPOBAHHE

Hcnonnuresm u aJirOpuTMbI. AJITOPUTMHYECKHE KOHCTPYKIIUH

[lonsitue anroputma. VcrnomHuTenw anropuTMOB. AJITOPUTM KaK IUIAH YHPABJICHUS
UCIIOJTHUTEIIEM.

CgpoiictBa anroputma. CrocoObl 3amcH aaroputMma (CIOBECHBIH, B BHJIE OJIOK-CXEMBI,
porpaMma).

AnropurMuueckue KOHCTpyKUMU. KoOHCTpykuus «cienoBaHue». JIMHEHHBIM alropuTM.
OrpaHu4eHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOXKHOCTb IPEIYCMOTPETh 3aBUCHUMOCTh
MIOCJIEZI0BATEIBHOCTH BBIIIOJIHIEMbIX JENCTBUI OT MCXOAHBIX JAHHBIX.

KoHcTpykiusi «BeTBIeHUE»: MOJIHAS M HemosHas (GOopMbl. BbIoHEHNE U HEBBIOITHEHHE
ycioBUs (MICTUHHOCTB U JIOXKHOCTD BbICKa3bIBaHus ). [IpocThie u cOCTaBHbBIE YCIOBHSL.

KoHCTpyKIIusl «IOBTOpPEHMs»: LUKIBI C 3aJ@HHBIM YHCJIOM IOBTOPEHUH, C YCIOBUEM
BBITNIOJIHEHMS, C IEPEMEHHOM LIUKJIA.

Pa3zpabotka ans GpopMalbHOTO HCIIOJIHUTENS aJrOpUTMa, HMPUBOJSIIETO K TpedyeMomy
pe3yibTaTy IMpH KOHKPETHBIX HCXOAHBIX JaHHBIX. Pa3paboTka HECIOXKHBIX alrOpUTMOB C
HCIIOJIb30BAaHUEM IIMKJIOB M BETBJIEHUH MJisi yrpaBieHus (OpMaIbHbIMU HCIOJIHUTEISIMH,
TakuMu kKak Pob6ot, Yepenamka, UepTéxHuK. BrInonHeHue aaropuTMOB BpPYUHYIO U Ha
KoMmnbroTepe. CHHTaKCHYeCKHe U JIoThyecKue omuoku. OTKa3bl.

S3bIK NporpaMmMupoBaHus



S3pik  mporpammupoBanus  (Python, C++, Tlackans, Java, C#, IllkonbHbIi
AnropuTMUYECKHi S3BIK).

Cucrema nporpaMMHUpOBaHUs: PENAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIAAUHUK.

[TepemenHas: Tum, ums, 3HadeHue. Llenble, BelieCTBEHHbIE M CUMBOJIbHBIE IEPEMEHHBIE.

Omnepatop mnpucBauBaHUs. ApH(PMETUYECKHE BBIPAKEHHUS M TMOPSAJOK WX BBIYHCICHUS.
Omnepanuu ¢ LeabIMU YUCIAMU: LIEJT0YUCICHHOE JeJICHUE, OCTAaTOK OT JAEJICHHUS.

Bersnenus. CoctaBHble yclnoBUS (3alIUCh JIOTMUECKUX BBIPAKEHUHM Ha M3Y4aeMOM SI3bIKE
nporpaMMupoBanus). HaxoxxaeHne MUHUMyMa M MakCUMyMa U3 JBYX, TPEX U YETBIPEX YHCEIL.
Pemenue kBaapaTHOro ypaBHEHHMsI, UMEIOLIETO BEIIECTBEHHbBIE KOPHHU.

Juanorosas oTia/iKa MPOrpaMM: MOIIAroBO€ BHIMNOJIHEHUE, IPOCMOTP 3HAYEHUI BEIUYMH,
OTJIaJI0YHBIN BBIBOJI, BBIOOP TOUKHU OCTAHOBA.

[Tukn ¢ ycnoBueM. Anroput™ EBkinaa 1y Haxox1eHUs. HAaMOOJbILEro o0IIero AeauTens
JIBYX HaTypaJbHBIX yucel. Pa3OueHne 3amicu HaTypalbHOTO YHUCIA B MO3UIIMOHHON CHCTEME C
OCHOBAHMEM, MEHBIIUM WK paBHBIM 10, Ha OTAEIbHBIE LUDPHI.

[Muks ¢ nepeMeHHOW. AITOPUTMBI IPOBEPKHU AESITUMOCTH OJHOIO LEJIOr0 YKcia Ha APYyroe,
IIPOBEPKU HATYpaJIbHOTO YUCIIA HA IPOCTOTY.

OO6paboTka  CHUMBOJIBHBIX  JaHHBIX. CHMBOJIBHBIE  (CTPOKOBBIE)  II€PEMEHHBIC.
[TocumBonbHast o0paboTka cTpok. Iloacdyér wYacTOThl MOSBICHHS CUMBOJA B CTPOKE.
Berpoennbie pyHkumu y1st 00pabOTKH CTPOK.

AHaJNn3 aJIrOPUTMOB

OmnpeneneHre BO3MOXKHBIX pPE3YyJIbTaTOB padOThl ajlropuTMa MpU JAaHHOM MHOXKECTBE
BXOJHBIX JAaHHBIX, ONpEAEICHHE BO3MOXHBIX BXOJHBIX IAHHBIX, MPHUBOIAMMX K JaHHOMY
pe3ynbrary.

9 KUIACC

Hudposas rpaMOTHOCTH

I'nodaabnas cerb UHTEpPHET M cTpaTerun 0e30MacHOrO NOBeJAeHUs B Hell

['mobanbuast cerb UntepHer. IP-agpeca y3noB. CeTeBoe XpaHEHHE MaHHBIX. MeTombl
WH/IMBUYaJIbHOTO M KOJUIEKTUBHOIO pa3MelleHust HoBoi uHpopmanuu B MHTepHeTe. bombine
NaHHbIe (MHTEPHET-/IaHHbIE, B YACTHOCTH JIaHHBIE COI[MAIIBHBIX CETEH).

[TonsTne 06 MHPOPMALIMOHHON Ge30MacHOCTH. YTPO3bl HH(OPMAIIMOHHON 0€30MacHOCTH
npu pabore B IO0aJIbHOM CeTM M METOAbl MpoTuBOAeicTBUs uM. IlpaBuia Oe3omacHOi
ayreHTHU(uKanuu. 3amuTa JauuHOW uUHPopmauuu B HMHrepHere. bezomacHele cTpaTeruu
noBenenns B Mureprere. [IpenynpekiaeHne BOBICUYEHUS B JIECTPYKTUBHBIE W KPUMHHAIIBHBIC
(opMbI ceTeBOM aKTUBHOCTH (KMOEpOYIITUHT, GUIIUHT U Apyrue Gopmbl).

Pabora B uH(OpMaLIMOHHOM NPOCTPAHCTBE

Bunasl nestensHoctH B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHUKAIIMOHHBIE CEPBHUCHI
(moutoBasi cnyx0a, BHIIEO-KOH(EpPEHI-CBSI3b M JApYyrue), CHpaBOYHBIE CIYXObl (KapTsl,
pacrucaHus U Jpyrue), IOUCKOBBIE CIIYKOBI, CITy>KObI OOHOBJICHHS TPOIPaMMHOT0 00ecIiedeHus
u gapyrue ciayxObl. CepBUCHl TOCyAapCTBEHHBIX yciayr. OOnauHble XpaHWIMIIA JIaHHBIX.
CperncTBa cOBMECTHOM pa3pabOTKU JOKYMEHTOB (oHJaiH-oducel). IIporpaMmmHoe obecrieueHue
KaK BeO-CepBUC: OHJIAHOBBIE TEKCTOBBIE W TpadHUuecKkue peaakTOphl, cpeabl pa3paboTKu
IPOTPaMM.

Teopernueckue 0CHOBbI HH(POPMATHKH

MoaeupoBanne Kak MeTO/ NO3HAHUS

Mopenb. 3amauu, peraemMbie ¢ MOMOIIBI0 MojaenupoBaHusa. Knaccudukamuu momeneit.
MarepuanpHble (HaTypHble) W HMH(OpPMalMOHHBIE Mojenu. HempepblBHBIE U JHUCKPETHBIE
monenu. Mmuranmonneie wMonenu. UWrposele Monenu. OneHka aJeKBaTHOCTH MOJENU
MOJIEIUPYEMOMY OOBEKTY U LIEISIM MOJICIIMPOBAHUSI.

Ta6mmunbie monenu. Tabnuiia kak MpeICcTaBICHUE OTHOIICHHS.



ba3bl nannbix. OTO60p B TaO/IHUIIE CTPOK, YIOBIETBOPSIOMINX 3aJaHHOMY YCIOBHIO.

I'pad. Bepmuna, pedbpo, myts. OpueHTHPOBAaHHBIE U HEOPHUEHTHUPOBaHHBIC rpadbl. [nHa
(Bec) peOpa. Becomas marpuna rpada. Qmuaa nytu Mexay BepmmHamu rpada. [lomck
onTUMaiIbHOrO NyTH B rpade. HauanpHas BepimHa (MCTOYHHUK) M KOHEYHAs] BEPIIUHA (CTOK) B
OpPUEHTHPOBAaHHOM rpade. BrluncieHne KojauuecTBa MyTed B HANPABICHHOM AalMKINYECKOM
rpade.

HepeBo. Kopens, Bepmmna (y3en), Juct, pedpo (myra) mepeBa. Bwicota nepesa.
[Tonnepeso. [Ipumepsl ucnonab3oBanus AepeBbeB. Ilepebop BapaHTOB ¢ MOMOIIBIO IepeBa.

[TonsaTHe MaTeMaTH4ecKOW MOJeNnu. 3aJayd, peliaeMble ¢ MOMOIIBI0 MAaTEeMAaTHYECKOTO
(KOMITbIOTEPHOT0) MoenupoBaHus. OTiIMUne MaTeMaTHYeCKONH MOJIENIN OT HATYpPHON MOJENU U
OT CJIOBECHOTO (JTUTEPaTypHOTO0) OMMCAHUS O0BEKTA.

Otanbl  KOMIIBIOTEPHOT'O  MOJICIMPOBAHMS:  MOCTAHOBKA  33/1ayd,  IOCTPOCHHE
MaTeMaTHYeCKOW  MOJENW, TMpOorpaMMHAas — pealu3alnus, TEeCTHPOBAHUE, IPOBEACHUE
KOMIIBIOTEPHOI0 HKCIIEPUMEHTA, aHAIIU3 €r0 PEe3yIbTaTOB, YTOUHEHHUE MOJICIH.

AJITOPUTMBI H MPOrPAMMHPOBAHHE

Pa3paboTka aJropuTMoB U IPOrpamMm

Pasbuenne 3amaum Ha noxazagauu. CocTaBl€HHE AaNrOPUTMOB M IpOrpamMm ¢
WCIIOJIb30BAaHWEM BETBJICHHM, LMKJIOB W BCIIOMOTATENbHBIX AJITOPUTMOB JJIsi YIIPABICHUS
ucronHuTeNeM PoOOT WM IpYyrMMU MCIIONHUTESIMH, TaKUMU Kak Yepemamika, UepT&XHUK U
JIPYTUMHU.

Tabnmuunble BenmuuuHBI (MaccuBbl). OngHOMepHBIE MaccuBbl. COCTaBIEHHE W OTJIAIKa
pOrpaMM, peaiu3yrIIUX THUIOBBIE alTOPUTMbI 0OPaOOTKH OJHOMEPHBIX YHCIOBBIX MaCcCHBOB,
Ha OJHOM M3 s3bIKOB mnporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIit
AnroputMuyeckuil  SI3bIK): 3allOJIHEHHWE YHCIOBOIO MacCHBa CIydyalHbIMH YHCIaMH, B
COOTBETCTBUH C (POPMYIION MM MyTEM BBOJA YHCEN, HAXOXKICHUE CYMMBI 2JIEMEHTOB MacCHUBa,
JUHEHHBIA TIOMCK 3aJlaHHOTO 3HAYeHUs B MAacCHBE, IMOACYET DSJIEMEHTOB MAacCCHBa,
YIIOBJICTBOPSIIOMIMX 33JaHHOMY YCJIOBHIO, HAaXOXXICHWE MHHHMAJIBHOTO (MaKCHMAaJIbHOTO)
snemenTta maccuBa. COpTUPOBKa MacCUBa.

OOpaboTka MOTOKa  JIAHHBIX:  BBIUMCJIEHHME  KOJMYECTBA, CYMMBI,  CPEIHEro

apuMeTUIeCcKoro, MHUHUMAJIBHOTO u MaKCHMaJIbHOTO 3HAYEHUS 3JIEMEHTOB
IIOCJIEIOBATEIbHOCTH, YAOBJIETBOPSIOIIMX 3aIaHHOMY YCIIOBHIO.
Yupasienue

Vnpasnenue. Curnan. ObpatHasi cBsi3b. [losnyueHue curranoB oT HU(POBBIX JAaTYUKOB
(kacaHus1, pacCTOSIHMS, CBETA, 3BYKa U JIpyroro). [IpuMeps! Hcrob30BaHUs IPUHLIKMIIA OOpaTHON
CBS3M B CHUCTEMax YIPaBJICHUS TEXHUYECKHMMH YCTPOMCTBAMM C IOMOIIBIO JaTYUKOB, B TOM
qucie B pOOOTOTEXHUKE.

[Tpumeppl  poOOTH3UMPOBAHHBIX CUCTEM (cHCT€Ma  yNpaBiICHUS  JIBI)KEHHEM B
TPAHCIIOPTHOM CHUCTEME, CBapOyHas JMHUS aBTO3aBOJA, aBTOMATU3MPOBAaHHOE YIIPABIICHUE
OTOIUIEHWEM JIOMa, aBTOHOMHAsl CHCTEMa YIPaBICHUs TPAHCIOPTHBIM CPEIACTBOM U Jpyrue
CUCTEMBI).

HNHpopManoHHBIE TEXHOJIO0THH

DJIEKTPOHHbIE Ta0IHIIbI

[Tonsitie 00 S7EKTPOHHBIX TaONMIAX. THIBI JaHHBIX B SYEHKAX SJIECKTPOHHOU TaOJIHUIIBI.
PenaktupoBanue u gpopmarupoBanue tadbmaui. BerpoeHHble PYHKIMU AT MOMCKAa MAaKCUMyMa,
MUHUMYMa, CYMMbI U cpefHero apudmerndeckoro. COpTHpOBKAa IJaHHBIX B BBIIECICHHOM
nuanazoHe. IlocTpoenuwe guarpaMMm (THCTOTpaMMa, KpyroBas —JAMarpamma, TOYe4Has
nuarpamma). Beibop tumna auarpaMmel.

[TpeoOpaszoBanue Gopmy npu kKornupoBaHuu. OTHOCHTEIbHAS, A0COMIOTHAS U CMEIIaHHas
azpecanus.



VYciioBHBIE BBIUMCIICHUS B 3JICKTPOHHBIX Tabnuax. CyMMHPOBAaHUE U MOACYET 3HAUCHHIA,
OTBEYAIONTUX 3aJaHHOMY YyciioButo. OOpaboTka OosbmMx HAOOPOB MaHHBIX. UYWCIEHHOE
MOJICIIMPOBAHKE B AJIEKTPOHHBIX TAOIHUIIAX.

NudopmaninoHHble TEXHOJIOTMHA B COBPEMEHHOM 00111eCTBe

Posib nH(pOpMAIIMOHHBIX TEXHOJIOTUH B Pa3BUTHM SKOHOMHUKH MHpA, CTPAHbI, PETHOHA.
OTKpBITBIE 00pa3OBaTEIbHBIC PECYPCHI.

[TIpodeccun, cBsa3aHHble C WHPOPMATUKOW M HMHPOPMALMOHHBIMUA TEXHOJOTUSMHU: BeO-
Tu3aiHep, MPOrpaMMHUCT, pa3paboTUUK MOOWIBHBIX MPUIIOKEHUHN, TECTUPOBILUK, APXUTEKTOP
IPOTPaMMHOTO 00ecTieueH s, CHEIUAIHCT 110 aHATHU3Y JaHHBIX, CHCTEMHBINA aJIMUHUCTPATOD.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA IMPOI'PAMMBbI 1100
NHO®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUAA

Wzyuenne mHGOpMATHKKA Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs HAIpaBJICEHO Ha
JOCTIDKEHUE OOYYaIOIUMHUCS JMYHOCTHBIX, METAIpPEAMETHBIX M NPEAMETHBIX pPE3yJIbTaTOB
OCBOEGHUS COJIEpKaHusl yueOHOro IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl MMEIOT HAMNpaBICHHOCTh HA pELIEHUE 3a/Jad BOCHUTAHMS,
Pa3BUTHS U COLUATU3AIIMH 00YUYaIOMIUXCsl CPEICTBAMH Y4EOHOTO MpeIMETa.

B pesynbrare u3ydeHus WHPOPMATHKHA Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHHS Yy
oOyuatomerocst 6yayTt chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) naTpMoOTHYECKOr0 BOCIUTAHMA:

[IEHHOCTHOE OTHOILIEHHE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY U HAYYHOMY
HACIIe/INI0, TIOHMMAaHUe 3HAYCHU MHPOPMATUKU KaK HAYKH B KH3HH COBPEMEHHOTO OOLIECTBA,
BJIaJICHUE JIOCTOBEPHOU MH(pOpMAIUEl 0 MEePEeIOBBIX MUPOBBIX U OTEYECTBEHHBIX JOCTHKEHUAX
B oOsiactTi WHGOPMATUKA ¥ MH(GOPMAIIMOHHBIX TEXHOJOTH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 0 HUPOBOI TpaHCHOPMAIIUU COBPEMEHHOTO OOIIIECTBA;

2) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OpHEHTAIMsl Ha MOpaJbHbIE I[EHHOCTH U HOPMBI B CHUTYaI[UsIX HPABCTBEHHOTO BBHIOOpA,
TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE M MOCTYIKH, a TAKXKE IMOBEACHUE M TOCTYIKH APYTHX
JIOJE C TMO3MIMKM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM OCO3HAHHs MOCJIEICTBUN
MOCTYIKOB, aKTUBHOE HENPHUSATHE aCOLMANBHBIX TIOCTYIIKOB, B TOM uncie B lHTepHeTe;

3) rpaskIaHCKOT0 BOCTIUTAHUS

NPEICTAaBICHUE O COIMUAIBHBIX HOpPMax M MpPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHU B
KOJJIEKTHUBE, B TOM YHCJIE€ B COLUAIBHBIX COOOIIECTBAaX, COOMIOACHHE MPaBMI 0€30MaCHOCTH, B
TOM YHCJI€ HABBIKOB OE30MACHOTO MOBEACHUS B MHTEPHET-CPEJE, TOTOBHOCTh K Pa3HOOOPA3HOI
COBMECTHOHM JIEATEIbHOCTH TPU BBHINOTHEHUHM Y4eOHBIX, MMO3HABATEIbHBIX 333y, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHWIO M B3aMMOIIOMOIIM B TIPOIECCE ITON
y4eOHOI 1eATeIbHOCTH, TOTOBHOCTh OLIEHWBATh CBOE MOBE/IEHUE U IMOCTYIIKM CBOMX TOBapHIIEH
C TO3UIIUH HPABCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBHIA OCTYITKOB;

4) neHHOCTeH HAYYHOI0 IIO3HAHMSA:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKUX MpEICTaBICHUI 00 uHpopmanuu,
UHPOPMALIMOHHBIX MpOIEeccax U  HH(MOPMAIMOHHBIX TEXHOJOIHMAX, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH M COCTABIISIONINX 0a30BYIO
OCHOBY JIJIsl IOHUMAaHUs CYIIIHOCTH HaY4YHOM KapTHHBI MUPA;

WHTEpEC K OOYYEHUIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIMOCOOHOCTH K
camM000pa30BaHH1I0, OCO3HAHHOMY BbIOOpY HAlpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJibHEHIIeM;

OBJIQ/ICHUE OCHOBHBIMHM HABBIKAMU HCCIIEIOBATEIBCKONW JESITeIHbHOCTH, YCTAHOBKAa Ha
OCMBICJICHHE OMbITa, HAOMIOACHUN, TMOCTYINKOB M CTPEMJICHME COBEpIICHCTBOBATh MYyTH
JOCTIKEHUS] HHIMBHIYaJIbHOTO M KOJUIEKTUBHOTO OJIaromorydus;

cOPMHPOBAHHOCTh ~ MH(MOPMALMOHHOW  KYJABTYpPbl, B TOM  YHCJIE€  HAaBBIKOB
CaMOCTOSITENIbHOM pabOThl ¢ Y4EeOHBIMH TEKCTaMH, CIIPABOYHON JINTEPATYpOH, pa3HOOOpa3HBIMU
CpeAcTBaMU MH(POPMALMOHHBIX TEXHOJOTMH, a TaKXKe YMEHHsI CaMOCTOSTEIbHO ONpeaeysTh
eI CBOEro OOYYeHHs, CTaBUTh W (OPMYIHPOBATH s ce0s HOBBIE 3ahadn B yd€de U
MIO3HABATEJILHOM J1eATENbHOCTH, pa3BUBaTh MOTUBBI M MHTEPEChl CBOEW I103HABaTEIbHOMN
NeSITeTTbHOCTH,

5) popmupoBaHus KyJbTYPBbI 310POBbSI:

OCO3HAHME IIEHHOCTH KH3HH, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO, YCTAHOBKA
Ha 3JI0pOBbII 00pa3 *M3HM, B TOM YHUCIE U 3a CUET OCBOEHHUS U COOJIOAEHUS TpeOOBaHUM
0e30IacHOM KCILTyaTalluy CPEICTB MHPOPMAIMOHHBIX H KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

6) TPY10BOr0 BOCIIUTAHUSA:



MHTEpeC K MPaKTUYECKOMY M3yYeHHIO MpodeccHii U Tpyaa B cdepax mpodeccnoHaIbHON
NESTEIbHOCTH, CBS3aHHBIX C HMH(OPMATHKOH, MPOrpaMMHUPOBAHUEM M HH(POPMALMOHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH HA JIOCTHKCHUSAX HAyKH WH(OPMATHKH U HAYYHO-TEXHUYECKOTO
porpecca;

OCO3HAHHBII BBIOOpP W TOCTPOEHUE WHAMBHUIYAIbHOH TPAeKTOpUM OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JIMUHBIX U OOIIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEIH;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA:

0CO3HaHME INI00aTBHOTO XapaKTepa SKOJIOIHYECKUX IPOOIeM U MyTel UX peleHusl, B TOM
qucie ¢ y4ETOM BO3MOKHOCTEH MH()OPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

8) amanraumu oOydaomerocsi K M3MEHSIIONIUMCH YCJIOBUSIM COUMAJBLHOH M
NPUPOIHOM Cpelbl:

OCBOCHHME OOYYAIOIMMUCS COLMAIBHOTO OIbITa, OCHOBHBIX COLMAJIbHBIX POJIEH,
COOTBETCTBYIOIIIMX BEAyLICH JeATeNbHOCTH BO3pacTa, HOPM U TMpaBHJ OOIIECTBEHHOTO
HOBEJCHUS, (POPM COLMANBHOM )KHU3HU B IPYyNIax U cOOOIIECTBaX, B TOM YUCIIE CYLIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpeqMeTHbIE PE3yJIbTaThl OCBOCHHUS TPOTPaMMBbl 1O HH(OPMATHKE OTPAKAIOT
OBJIAJICHUE YHUBEpCaIbHbIMU y4eOHBIMU JENUCTBUAMU — [I03HABATEIIbHBIMH,
KOMMYHUKAaTUBHBIMU, PETYJIATUBHBIMH.

ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHHUE OIpeNesATh MOHATUS, cO3JaBaTb OOOOLIEHMs, YCTaHABJIMBAaTh AaHAJOIHH,
KJIaccu(UIUPOBaTh, CAMOCTOSITEIPHO BHIOMPATh OCHOBAHUS W KPUTEPUH U KiaccU(UKAIUH,
yCTaHaBJIMBAaTh NPUYMHHO-CIIEJCTBEHHBIE CBS3M, CTPOUTH JIOTMYECKHE pacCyKICHUs, AeaTb
YMO3aK/II04eHNs (MHAYKTUBHbIE, IEAYKTUBHbIE U 110 aHAJIOTUHN) U BHIBOJIBI;

yYMEHHUE CcO3/1aBaTh, IPUMEHATh U NMPEOOPa30BbIBATh 3HAKUM U CUMBOJIbI, MOJICIN U CXEMBbI
JUISl pelIeHUs yueOHbIX U T03HABATEIbHBIX 3a/1a4;

CaMOCTOSITENIFHO BBIOMpaTh CIOCO0 pelleHus yd4eOHOH 3ajauu (CpaBHMBATh HECKOJIBKO
BapMaHTOB peElIeHMs, BbIOMpaTh HaubOoJee NOAXOAAMMM C y4ETOM CaMOCTOSITEIILHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebckme a1eicTBUSA:

(bopMyIHpOBaTh BOIPOCH], (UKCHPYIOLIUE Pa3pblB MEXIY PEaJbHBbIM M KelaTeIbHbIM
COCTOSTHUEM CUTYyallH, 00BEKTa, 1 CAMOCTOSATEIBHO YCTaHABINBATh HICKOMOE U JIAaHHOE;

OLIEHMBaThb Ha NPUMEHMMOCTb M JOCTOBEPHOCTh HH(OpMAINIO, MOJYYEHHYIO B XOJI€
UCCJIE/IOBAHUS,

IPOTHO3UPOBATh BO3MOYKHOE JalibHEHIee pa3BUTHE TIPOLIECCOB, COOBITUH M HX
MOCJIEACTBHSI B aHAJIOTUYHBIX WJIM CXOJIHBIX CUTYalLlUsX, a TAK)KE BBIABUTATDH MPEATION0KEHHS 00
UX Pa3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

BBIABIIATh J€UIMT MHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JUISl PELICHHUsS MOCTaBIEHHON
3a]a4H;

OPUMEHATHh pa3IMYHble METObl, MHCTPYMEHThl M 3alpochl MpHU TOUCKE M OTOOpe
uH(GOpMallMM WIM JaHHBIX W3 MCTOYHHUKOB C YYETOM NpPEJIOKEHHOW ydeOHOW 3amauu u
3a/laHHbIX KPUTEPUEB;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3INYHBIX BUAOB U (POPM IpEACTABICHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAlbHYIO (opMy TMpencraBieHUs UHGOpPMalUU U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMu, HHOW rpaduKoi u
UX KOMOUHAILUSIMU,



OLICHUBATh HAJEKHOCTh MH(POPMALUU O KPUTEPHSIM, MPEUIOKEHHBIM YUYHTENIEM MU
c(OpMyITHPOBAHHBIM CAMOCTOSITEIIEHO;
3¢ PEKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATh HH(OPMAIIHIO.

KoMMyHHnKaTHBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA

OO0uenne:

COMOCTABJIATH CBOM CYXACHUS C CYXIEHUAMH JPYrMX Y4YaCTHHUKOB JUaiora,
0o0HapyXHUBaTh pa3In4yKe U CXOJCTBO MO3UIUH;

nyOJUYHO  TPEACTaBNIATH  PE3YJbTAThl  BBINOJIHEHHOTO  ONBITa  (IKCIEPUMEHTA,
MCCJIEI0BAHMS, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpATh (QopMaT BBICTYIUIGHHS € Y4E€TOM 3a/ay MPE3eHTAUUuu U
0COOEHHOCTEHN ayIUTOPUHU U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIEC U TUCbMEHHBIE TEKCTHI C
UCIIOJIb30BaHUEM HILTIOCTPATUBHBIX MaTepUasoOB.

CoBMecTHas1 1eATeIbHOCTD (COTPYAHUYECTBO):

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelIeHUH KOHKPETHON POOJIEMBI, B TOM YHCIIC TIPH CO3JJaHUH HH(POPMAIIMOHHOTO MTPOTYKTa,

NPUHUMATH II€JIb COBMECTHON HMH(OPMAIIMOHHOW AESITeNhHOCTH MO cOopy, 00paboTke,
nepenave, Gopmanuzanuu HHGOPMAIMH, KOJUIGKTUBHO CTPOUTH JACHCTBHS 1O €€ JOCTHKCHHUIO:
pacrpenensiTh Poiu, JOrOBapUBaThCs, 0OCYKIATh MPOIIECC U Pe3yIbTaT COBMECTHON pabOTHI;

BBITIOJHATH CBOIO YacTh pabOThI ¢ WHQOpMAIMeH Win WH(OPMAIMOHHBIM IPOTYKTOM,
JIOCTUTasi KAYeCTBEHHOTO pe3yNibTaTa 10 CBOEMY HANpPAaBICHHUIO U KOOPIAMHHUPYSI CBOU JIEHUCTBUS
C IPYTMMH YJIEHAMU KOMAaH]Ibl;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIMil HHPOPMAIIMOHHBIN TIPOAYKT 10 KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMO,ICHCTBUS;

CpPaBHHMBATh PE3yNbTAaThl C HMCXOAHOW 3aJauell M BKJIAJ KaXIOTO ujeHa KOMaHIbl B
JTIOCTH)KCHHE PEe3yJIbTaTOB, pa3leiisiTh c(epy OTBETCTBEHHOCTH M MPOSBISATH TOTOBHOCTH K
MPEIOCTABICHUIO OTUETA Mepe] IPYIIIO.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH B )KU3HEHHBIX U YYEOHBIX CUTYaLUAX MPoOIeMbl, TpeOyrolue peleHus;

OpPUEHTHPOBATHCSl B PAa3lMYHBIX MOJXOAaX K MPHUHATUIO PELIeHUH (MHIUBHIyaIbHOE
MPUHSTHE PELLIEHUH, IPUHATHE PEIICHUH B TPYIIIE);

CaMOCTOSITENIbHO COCTaBIISATh AJITOPUTM peLIeHHs 33Jadd (WM €ero 4acTb), BbIOMpPATh
crnocod pemeHuss ydyeOHOM 3amauM ¢  y4€TOM HMEIOLIUXCSI PECYpCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBATh MPEJIaracMble BaApUaHThl PELICHUI;

COCTaBJIATh IJIaH JAeMCTBUM (MJ1aH peanu3aluyd HaMEYEHHOI'O alrOpUTMa pEeLIeHHs),
KOPPEKTHPOBATH MPEUIOKEHHBIN alrOPUTM C YIETOM HOJTYUYEHUSI HOBBIX 3HAHHH 00 U3yyaeMoM
00BEKTE;

JienaTh BbIOOp B YCIOBHUSIX MPOTUBOPEYMBON MHPOpPMaLuU U OpaTh OTBETCTBEHHOCTDH 3a
pelieHue.

CamoKoHTpOJIb (peduiekcust):

BJIQ/IETh CIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIUU U pe(IIeKCuy;

JIaBaTh OLEHKY CUTYallMH Y MIPEAJIaraTh IlaH €€ U3MEHEHUS;

YUUTBHIBaTh KOHTEKCT M MPEABUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHh IHpHU
peneHnH yueOHOM 3aauu, aJalTHPOBaTh pElIeHHe K MEHSIOIIMMCS 00CTOSTENCTBAM;

OOBSACHATh TPUYUHBI JOCTHKEHMSI (HEAOCTH)KEHHS) pe3yJbTaToB HH(OpPMAMOHHON
NeSITeIbHOCTH, J1aBaTh OIIGHKY IPHOOPETEHHOMY OMNBITY, YMETh HAaXOJIUTh MO3UTHBHOE B
MIPOM30IIEAIIEH CUTYALINH;

BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, M3MEHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;



OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.
IMOLUMOHAIbHBIN HHTEJVIEKT:
CTaBUTH c€0s1 Ha MECTO IPYTOro YeJIOBEKa, IOHUMAaTh MOTUBBI U HAMEPEHUS IPYTroro.
IIpunsiTue cedst u Apyrux:
O0CO3HABaTh HEBO3MOXKHOCTh KOHTPOJUPOBATh BCE BOKPYT JAXKE B YCJIOBHUSIX OTKPBITOTO
JIOCTYyTIA K JIF0OBIM 00bEMaM HH(POPMAIIUH.

INPEJIMETHBIE PE3YJIBTATDI

K koHIty 00y4enus B 7 Kj1acce y o0ydaronierocsi OyayT cOopMUpOBaHBI CIACAYIONINE YMCHHUS:

MOSICHATh HAa MPUMEPAX CMBICI MOHATHH «HHMOpMAIHs», «AHPOPMAIIMOHHBIA MPOIECCY,
«0bpaboTtka nH(popMaINY», «XpaHEHHE HH(POPMAIIIY, «IIeperaya HHPOPMALIUN»;

KOJMPOBaTh M JIEKOJUPOBATh COOOIIEHHS IO 3aJlaHHBIM TpaBUIIaM, JEMOHCTPHUPOBATH
NOHMMAaHWE OCHOBHBIX TPUHIMIIOB KOJMPOBAHUSA HMH(POPMAIMK PA3IUYHON  MPUPOJIBI
(TeKCTOBOM, rpadUUECKOM, ayIno);

CpaBHUBATh JJIMHBI COOOIICHWH, 3alMCAaHHBIX B Pa3jIMYHBIX aidaBuUTaX, ONEPUPOBATH
eIMHUIIAMH U3MEPEHUsT HH)OPMAITMOHHOTO 00bEMa M CKOPOCTH TIEpeayl TaHHbIX;

OLICHUBATh M CpPaBHUBATh pPa3MEPbl TEKCTOBBIX, TPaQHUUECKUX, 3BYKOBBIX (HAMJIOB U
BUJ1€0(aNIIOB;

NPUBOJIUTh TPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHUs M Teperadyd WHGOpPMAIWH,
CpaBHUBATh WX KOJMYECTBEHHBIC XapaKTEPUCTUKH;

BBIJICJIATh OCHOBHBIC ATAITbl B HCTOPUH M TIOHMMATh TEHICHIIMH Pa3BUTHS KOMITBIOTEPOB U
POrPaMMHOTO O0CCIICUEHUS;

NoJy4aTh ¥  UCIOJB30BaTh HMH(MOPMAIMIO O XapaKTEPUCTHUKAX MEPCOHAIBHOTO
KOMITHIOTEPA M €0 OCHOBHBIX 3JIEMEHTaX (IIPOIECcCcop, ONEpaTUBHAS MaMsTh, JOJITOBPEMEHHAs
namsITh, yCTPOMCTBA BBO/Ia-BbIBO/IA);

COOTHOCHTD XapaKTEPUCTUKH KOMITBIOTEPA C 33a4aMHt, PEIIAEMbIMHU C €T'0 TOMOIIBIO;

OPUCHTUPOBATHCS B HEPAPXUUECKON CTPYKTYpe (ailyIoBOi CUCTEMBI (3aIMChIBATh MOJTHOE
uMms (Qaitna (karanora), myThb K (aiiiny (Karajgory) mo HMMEIIIEMYycsl ONHCaHHio (paioBoOi
CTPYKTYpPbI HEKOTOPOTr'0 HH(POPMALTMOHHOTO HOCUTES);

paboratb ¢ (halIOBOM CHUCTEMOW TEPCOHATBLHOTO KOMITBIOTEPA C HCIOJIb30BAaHUEM
rpagpuyeckoro  uHTep¢eiica, a  HMMEHHO:  CO3/aBaTh, KONHUPOBaTh, IepeMelIaTh,
NIEPEUMEHOBBIBATH, YIAIATh U apXUBUPOBATh (DAIIBI M KaTaJIOTH, HCIIOJIE30BaTh AHTUBUPYCHYIO
porpamMmmy;

NPEACTaBIATh  PE3yJbTaThl CBOCW JCATENBHOCTH B  BHAE CTPYKTYPHUPOBAHHBIX
WUTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTUMEIUIHBIX MTPE3CHTALINH;

uckatb wuH(popmamuio B MHTEepHeTe (B TOM 4umcie, MO KIIOYEBBIM CJIOBaM, II0
U300pakeHHI0 ), KPUTUYECKH OTHOCUThCS K HaJIEHHOM MH(OpMAaIK, OCO3HABasi OMAaCHOCTh JJIs
JUYHOCTH W 0OIIecTBa paclpoCTpaHEHHs BPEIOHOCHOH WHPOpManWU, B TOM YHCIE
HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa;

MIOHUMATh CTPYKTYPY aJIpecoB BeO-pecypcoB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKAIIUH;

coOmonarb  TpeboBaHMsI ~ O€30MACHOM  AKCIUTyaTallMM  TEXHUYECKUX  CPEICTB
UH(POPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, COONIO/IaTh CETEBOM ATHKET, 0a30BbIE
HOPMBI HH(POPMAIIMOHHOW STHKH H ITpaBa MpH paboTe ¢ MPHUIOKESHUSIMHI Ha JIFOOBIX YCTPOHCTBAX
u B MIHTepHeTe, BEIOUpaTh Oe30macHble CTpAaTeTHH MTOBEICHHS B CETH;

HNPUMEHSATh METObI MPOPHIAKTUKA HETAaTUBHOTO BIMSHHS CPEACTB MHOOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH Ha 3J0POBBE MMOJIb30BATEIS.

K xoniy o6y4yenus B 8 kiacce y odydarormierocst 0yayT copMUpPOBAHBI CIETYIOIINE YMEHHUS:



MOSICHSTh HA TMpHUMEpax pa3Iuyus MEXAY T[MO3UIHOHHBIMA ¢ HETMO3UIIMOHHBIMU
CHCTeMaMH CUHCIICHHMS;

3alUChIBaTh U CpaBHHUBATh Lenblie uncia oT 0 mo 1024 B pa3snuyHBIX MO3UIIMOHHBIX
cHUCTEeMax cuucieHus (C ocHOBaHUAMH 2, 8, 16), BBHIMOIHATH apru(PMETHUCCKUE OTEPALMH HaJl
HUMH;

PacKpbIBaTh CMBICI TIOHSTHH «BBICKAa3bIBAaHUEY», <JIOTHMUYECKAs OIepaIusy, «IOTHYeCKOe
BEIPAKCHHECY;

3aMMChIBaTh JIOTUYECKUE BBIPAKEHHUS C HMCIOJb30BAHHEM JIU3BIOHKIIUHA, KOHBIOHKIMH U
OTPULIAHMS, OINPEICISITh HUCTUHHOCTH JIOTHYECKUX BBIPAKECHUM, €CJIM H3BECTHBI 3HAYCHUS
HWCTUHHOCTH BXOJSAIIUX B HETO TMEPEMEHHBIX, CTPOUTH TAOJIUIIbI HICTUHHOCTH ISl JIOTUYECKHX
BBIPAKCHMUI;

PacKpbIBaTh CMBICI TIOHATHH «UCIIOJIHHUTEIBY, «AJITOPUTM», «IIPOrpaMmay, TOHHMAas
pasHUIly MEXIY yIOTPeOICHHEM dTUX TEPMHUHOB B OOBIICHHOW peur U B UHPOPMATHKE;

OTHUCHIBATh AJITOPUTM PEIICHHS 3aJladyd Pa3UYHBIMH CIOCOOaMH, B TOM YHCIIE B BHUIE
0JI0K-CXEMEI;

COCTaBIISITh, BBINIOJNHATH BPYUYHYIO M Ha KOMIIBIOTEPE HECJIOXKHBIE aIrOpPUTMBI C
WCIIOJIb30BAHUEM BETBJICHMM W ITUKJIOB JJIsi YIPABIEHUS WCIIOJHHUTENIIMH, TaKUMH Kak Pobor,
Yepenamika, YepTEXKHUK;

MCIIOJIb30BAaTh KOHCTAHTHI W TEPEMEHHBIC PA3JIMYHBIX THUIOB (YHUCIIOBBIX, JOTHYECKUX,
CHMBOJIBHBIX ), @ TAKXKE COJICPIKAIINE UX BBIPAKEHHUsI, UCIIOJIb30BaTh ONEpaTop MPHCBAUBAHMS;

HCIIOJIb30BAaTh MIPH pa3pab0TKe MPOTrpaMM JIOTHYECKUE 3HAYCHHUS, OTICPAIIMHA W BBIPAKCHUS
C HUMU;

aHAJIM3UPOBATH MPE/JIOKEHHBIE aJITOPUTMBI, B TOM YHCIIE€ ONPEACNISITh, KAKUE Pe3yIbTaThl
BO3MOJKHBI TIPH 33ITAHHOM MHOYKECTBE MCXOJIHBIX 3HAYCHUH;

CO3/1aBaTh U OTJIAXKUBATh IMPOTPaMMbI Ha OJHOM U3 SA3BIKOB MporpammupoBanus (Python,
C++, Ilackans, Java, C#, llkonbHbIil AnroputMudeckuii S3bIK), peamu3yrolire HECI0KHbBIE
AITOPUTMBI 00pabOTKM YMCIIOBBIX JAHHBIX C HCIIOJIB30BAHMECM ITUKIIOB W BETBJIICHUW, B TOM
Yuclie peaM3yIOUIe MPOBEPKY IEIMMOCTH OJHOTO LEJOro Yucia Ha Jpyroe, MpOBEpPKY
HATypaJIbHOTO YHCJIa Ha TIPOCTOTY, BBIJCICHUS ITU(P U3 HATYPATBLHOTO YHCIIA.

K koH1y o0ydenus B 9 kiaacce y odyyaromerocst 0y1yT coOpMHpPOBAHBI CAETYIONINE YMEHUS:
pa30buBaTh 3aJauMd Ha MOJ3a/la4M, COCTABIAThH, BBHIMNOJIHATH BPYUHYIO U Ha KOMIIBIOTEpE
HECJIO)KHBIE aJTOPUTMBI C MHCIIOJIb30BAHMEM BETBJICHMM, LMKJIOB M BCIOMOIaTEJIbHBIX
AITOPUTMOB JIJIsl YIIPABJICHUS UCIIOJIHUTENSIMH, TaKUMHU Kak Pobot, Uepenamika, YepTéxHuk;

COCTaBJIATh M OTJIAKUBATh MPOrPaMMBbI, PEaTU3YIOLINe THIIOBBIE aJTOPUTMbI 00pabOTKU
YHCJIOBBIX MOCIIEA0BATENbHOCTEN WIIM OJTHOMEPHBIX YHCIOBBIX MAacCUBOB (IIOMCK MaKCUMYMOB,
MUHMMYMOB, CYMMbI MJIM KOJHMYECTBAa 3JIEMEHTOB C 3aJaHHBIMHM CBOMCTBaMH) Ha OJHOM U3
s136IKOB TporpammupoBanus (Python, C++, ITackans, Java, C#, I1IkodbHBIH AJITOPUTMHYCCKHIA
S3bIK);

PacKpbIBaTh CMBICI MOHATHI «MOJENbY, «MOJCIUPOBAHHUE), ONPENEIATh BUABI MOJIETEH,
OLIEHUBATh aJIEKBATHOCTh MOJIEJIM MOJIETUPYEMOMY OOBEKTY M LIEJISIM MOJICTMPOBAHUS;

HCIOJIb30BaTh Tpadbl U IEPEBbs A MOJEIMPOBAHUS CHCTEM CETEBOM U HepapXU4ecKOon
CTPYKTYpPBI, HAXOUTh KpaT4aliuii myTh B rpade;

BbIOHMpaTh CHOCOO MPEACTaBICHUS JAHHBIX B COOTBETCTBHM C IIOCTaBJICHHOM 3ajaueit
(TabmuIbl, CXeMBbl, TpadUKH, AUArpaMMbl) C UCIIOJIb30BAaHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX
cpencTB 00pabOTKH JIaHHBIX;

UCTOJIb30BaTh AJIEKTPOHHBIE TaOMMIBI A OOpabOTKM, aHalW3a W BHU3YAIM3aLUU
YHCIIOBBIX JAHHBIX, B TOM YHCJI€ C BBIJECJIIEHHEM JAHMana3oHa TaOMUIbl U YMOPAI0UYHMBAHHUEM
(COpPTHPOBKOIL) €ro 1€MEHTOB;

co3daBaTb U TPUMEHATH B DJIEKTPOHHBIX TalOnaumax ¢GopMynbl JUisi pacué€ToB C
UCTIOJIb30BAHUEM BCTPOCHHBIX apHU(PMETHUYeCKUX (YHKIMHA (CyMMHpOBaHHE U  IMOJCYET



3HAUEHUH, OTBEYAMIIUX 33JaHHOMY YyCIOBHIO, CpelaHee apuMeTHyecKoe, MOWCK
MaKCUMaJIbHOTO W MHHHUMAJIBHOTO 3HAYCHHs), aOCOIIOTHOW, OTHOCUTEIHHOM, CMEIIAaHHOU
ajJipecalum;

HCITOJIB30BaTh JJICKTPOHHBIC TAOMMIBI JUISI YUCICHHOTO MOJCIMPOBAHUS B IPOCTHIX
3a/1auax U3 pa3HbIX MPEIMETHBIX 00JIacTel;

HCITOJIB30BaTh COBPEMEHHBIC HMHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHHKAIIMOHHBIE
CEPBHCHI, OOJIAYHBIC XPAHWIIUINA JAHHBIX, OHJIAWH-MPOrpaMMbl (TEKCTOBBIC M Trpaduueckue
PEAKTOPHI, Cpeibl pa3pabOTKH)) B yUeOHOM M MTOBCETHEBHOM JIEATEILHOCTH;

NPUBOJUTh TPHUMEPHI HCIONB30BAHUS T'€OMH(OPMAIMOHHBIX CEPBHCOB, CEPBHCOB
rOCYJapCTBEHHBIX YCIYyT, 00pa30BaTeIbHBIX CEPBUCOB VMHTEpHETa B y4eOHON M MOBCEIHEBHOM
JIeATEIIbHOCTH;

WCIIOJIB30BaTh  pa3lIMYHbIC CPEICTBA 3alUThl  OT BPEIOHOCHOTO IPOrPAMMHOTO
obecrneveHus, 3aIuIaTh NePCOHATLHYI0 HHHOPMAITUIO OT HECAHKIIMOHHPOBAHHOTO JOCTYMA U
€ro TOCHEACTBUN (pasrjamieHusi, IOAMEHBbI, yTpaThl JaHHBIX) C Y4ETOM OCHOBHBIX
TEXHOJIOTHYECKUX U COIUATBHO-TICUXOJIOTHMYECKUX ACIEKTOB HMCIOJIb30BaHUsi cetu urtepHer
(cereBass aHOHMMHOCTb, ITU(POBOI ciell, ayTeHTUYHOCTh CYOBEKTOB U PECYpPCOB, OMACHOCTH
BPEJOHOCHOTO KO/1a);

pacro3HaBaTh TONBITKM U TMPEAYyNpekIaTh BOBJICUEHHE ce0S U OKPYXKAIOIIUX B
JNECTPYKTUBHBIC U KPUMHUHAIBHBIC ()OPMBI CETCBOW aKTUBHOCTH (B TOM 4HMCJEe KHOSPOYILIHHT,
(GUIIUHT).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne i/l OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pa30BATETBHBIE
padoTbI padoTbI pecypes
Paznen 1. Hudposasi rpaMoTHOCTH
11 Kommnsrorep — yHuBepcanbHOE yCTPOHCTBO 5 Bbu6moreka [JOK
' 00pabOTKH JaHHBIX https://m.edso0.ru/7f41646e
bubnuoreka [{OK
12 HporpamMel it AanHELE 4 https://m.edsoo.ru/7f41646e
bubnunoreka LIOK
13 Kowmmpiotepeie cerh 2 https://m.edsoo.ru/7f41646e
Hroro mo pazueny 8
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
21 WNudopmanus u uHGopMaioHHbIE 5 bubmuoreka [IOK
' MPOIIECCHI https://m.edsoo.ru/7f41646e
bu6nmorexa [IOK
2:2 lpencrasnenue unpopmarn d https://m.edsoo.ru/7f41646e
Hroro no paszneny 11
Paznen 3. UndopmManmoHHbIe TEXHOJIOTUH
but6mmorexa [IOK
31 TexcToBbIe AOKYMEHTE! 6 1 https://m.edsoo.ru/7f41646e
bubnunorexa LIOK
3.2 Kowmpiotepuas rpaduica 4 https://m.edsoo.ru/7f41646e
. bubnuotexa [JOK
3.3 MynbTrMeaniTHBIE TPE3EHTALINH 3 1 hitps://m.edsoo.ru/7f41646e
Wroro no pazueny 13



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
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Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



8 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pasznea 1. Teopernueckue 0CHOBbI HH(POPMATHKH
bubmuorexa [JOK
11 CHCTeMbI ctincneHia 6 . https://m.edsoo.ru/7f418516
. bu6mmoreka [IOK
1.2 DJIEeMEHThI MaTEeMaTUYECKOM JIOTUKH 6 1 https://m.edsoo.ru/7f418516
Hroro no pazgeny 12
Pa3zngen 2. AnropuTt™Mbl 1 NIPOrpaMMHUPOBAHUE
21 Hcnonnutenu n alropuTMsl. 10 1 bubnnoreka [JOK
' AJITOPUTMHYECKHE KOHCTPYKIHH https://m.edso0.ru/7f418516
bu6mmoreka [IOK
22 #13BIK MpOrpaMMHpOBAHHS o https://m.edsoo.ru/7f418516
bu6mmoreka [IOK
23 AHAIIH3 AITOPHTMOB 2 https://m.edsoo.ru/7f418516
Hroro no pazgeny 21
PeszepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME



https://m.edsoo.ru/7f418516
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9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pasznea 1. lndpoBasi rpaMOTHOCTD
11 I'moGanbHas ceth IHTEpHET U cTpaTeruun 3 bubnnoreka [JOK
' 0e301acHOro MOBEJICHHUS B HEM https://m.edsoo.ru/7f41a7d0
19 Pabora B nH(popMaImoHHOM 3 Bbu6moteka [JOK
' IIPOCTPAHCTBE https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 6
Pa3znea 2. TeopeTudeckue 0CHOBbI MH()OPMATUKH
2.1 MopenupoBaHnue Kak METO]I TO3HAHUS 8 1 bubmorexa [OK
' AeTp A https://m.edsoo.ru/7f41a7d0
Hroro no paszneny 8
Pa3nes 3. AilropuT™Mbl M IpOorpaMMHIpoOBaHue
bubmmoteka IIOK
3.1 Pa3pa0oTka anropuTMoB 1 IporpamMmm 6 1 hitps://m.eds00.ru/7f41a7d0
bubmmoteka IIOK
3.2 Yrpasiierue 2 https://m.edsoo.ru/7f41a7d0
Hroro 1o pasneny 8
Paznen 4. UngopManoHHbIe TEXHOJIOTHHT
bubnunorexa LIOK
4.1 DEKTPOHHBIC TaOIHIIEL 10 https://m.edsoo.ru/7f41a7d0
4.9 WNudopmaninoHHbIE TEXHOJIOTHUHU B 1 bu6muoreka [JOK
' COBPEMEHHOM OOIIECTBE https://m.edsoo.ru/7f41a7d0
Wroro no pazueny 11



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
No Kosan4yecTBo yacos Jara DJIeKTpOoHHbIe HU(pPOBbIE
H/'n Tema ypoka Beero Kourpoabnbie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
bubmuoreka [JOK
. Mngopmanus u nanmsie . . https://m.edso0.ru/8a161966
bubmuorexa [JOK
2 Mngopumanponmpie npouecce: . https://m.edsoo.ru/8al6le2a
Kommnsrorep — ynuBepcaibHOE
, | omenmeme v | BuGorera LOK
p o porp ' https://m.edsoo.ru/8a1521d2
TexHuka 0€30MaCHOCTH U MpaBuia
paboThl HA KOMIIBIOTEPE
y | Eomommncompeiem 1 BuGorra LOK
JICHIH P https://m.edsoo0.ru/8al523ee
KOMIIBIOTEPOB
S xoummorepa. Tipasonan oxpara ) ubmiorera LIOK
pa. b p https://m.edso0.ru/8a152826
POrpaMM U JIaHHBIX
6 ®aitnel 1 nanku. OCHOBHEIC 1 1 bu6nmoreka [JOK
oreparuu ¢ haiiamu 1 mankamu https://m.edsoo.ru/8al52a74
7 Tenomsoname mporpa- ) BuGmorexa [IOK
porp https://m.edsoo.ru/8al52cfe
apXUBaTOPOB
8 KoMnbrorepHsie BUPYCHI U 1 bubnnorexka [JOK
AHTUBHUPYCHBIE MPOTPAMMBI https://m.edso0.ru/8a152f74
9 Komnsrorepnsie cetu. [louck 1 1 bubnnorexka [JOK
uHpopmanuu B ceTd MHTepHET https://m.edso0.ru/8a153244
10 CepBHCHI UHTEPHET- 1 bubnmoreka [JOK

KOMMYHUKaiuid. CeTeBoi 3TUKET.

https://m.edso0.ru/8a153460



https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe
https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460

Crtpareruu 6€30macHOTO
noseneHus B Iarepuere

PazHoOOpasue sS36IKOB U

bubmuorexa [JOK

11 andaButoB. EcTecTBeHHBIE 1 https://m.edsoo.ru/8al61fec
(dopmanbHbIE SI3BIKH — '
JIBon4HbIH andaBwur. Bubnorexa [IOK
12 HpeoGpasosartue o6oro https://m.eds00.ru/8a162186
anaBuTa K TBOMYHOMY
15 xowmmotepe xax rexeron s ubmiorera LIOK
P https://m.edso0.ru/8a162316
JTBOMYHOM aJihaBUTE
14 mupopuunn n ekopocs ubmiorera LIOK
pMmal P https://m.edso0.ru/8a16249c
nepesaYn JaHHBIX
KoaupoBanue TeKCTOB. Bubmorexa [IOK
15 PaBHOMEpHBIE M HEPAaBHOMEPHBIE https://m.eds00.ru/8a1625f0
KOJBbI — :
JlexonupoBaH#e COOOIICHUN.
16 . w
NupopmanroHHblil 00bEM TEKCTa
17 HudpoBoe npeacrasneHne bubnuotexa [JOK
HETIPEPBIBHBIX JaHHBIX https://m.eds00.ru/8a162848
KoaupoBanue nsera. Ouenka
18 nH(pOpPMallMOHHOTO 00BEMA bubnnorexka [JOK
rpaduuecKux NaHHBIX IS https://m.edso0.ru/8a1629ec
pacTpoBOTO H300paAKEHUS
19 KonupoBanue 3Byka bubmmorexa [IOK
AHP K https://m.edsoo0.ru/8al162b72
PeszepBHBIi1 ypOK” «KoHTponbHas BuGmmotexa LIOK
20 pabora o Teme "[Ipencrasnenue https://m.eds00.ru/8a162d02
uHpopmanuu'"» — '
21 TekcToBbIE JOKYMEHTBI, UX BBOJ U bu6mmoreka [IOK

pEIaKTUPOBAHKE B TEKCTOBOM

https://m.edsoo.ru/8al62e7e



https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0
https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e

mporeccope

29 dopmaTHPOBAHUE TEKCTOBBIX bubmuorexa [JOK
JIOKYMEHTOB https://m.edso0.ru/8a162fe6
23 [Tapametps! cTpanunbl. Cucku u bubmuorexa [IOK
TaOJIUIIBI https://m.edso0.ru/8a1632d4
24 BcTaBka HEeTEKCTOBBIX 0OBEKTOB B bu6mmoreka [IOK
TEKCTOBBIC JOKYMCHTBI https://m.edsoo.ru/8a1632d4
HurtennexktyanbHbie BO3SMOKHOCTH
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
O000I11IeHNE U CUCTEMATU3ALIUS
2% 3HaHui o Teme «TekcToBbie bubnuorexa [JOK
JTOKyMeHThI». [IpoBepouHas https://m.edso0.ru/8a1635c2
paborta
97 I'padmueckuii penakrop. bubnnoreka [JOK
PactpoBsie pucyHku https://m.edso0.ru/8a163874
o8 Onepanuu peIaKTUpOBaHUS bubnmnoreka [JOK
rpaguyeckux 00BHEKTOB https://m.eds00.ru/8a1639d2
bu6mmorexa [IOK
29 Bexropuas rpaguka https://m.edsoo0.ru/8a163b30
2 vt no reve Kownmrorépras buGmnorexa LIOK
https://m.edso0.ru/8a16404e
rpaduka
31 [ToaroroBka MyJabTUMEIUMHBIX bu6mmorexa [IOK
Ipe3eHTaIHH https://m.edsoo.ru/8a1642c4
2 yosmsyanmn ram Bafmorexa LIOK
’ https://m.edsoo.ru/8a164472
AHUMAIIIH U TUIIEPCCHUIOK
O06o01IeHne U cucTeMaTHu3alus
33 3HAHUH 10 TeME bu6mmoreka [IOK

«MynbTUMEIHITHBIE
npeseHTauuny. [IpoBepounas

https://m.edso0.ru/8a164652



https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874
https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

pabora
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crucTeMaTU3alus 3HaHUI
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bu6mmorexa [IOK
https://m.edso0.ru/8a164828



https://m.edsoo.ru/8a164828

8 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kour I Aara 00pa3oBaTeJbLHBI
. Beero POJIbHBbIE paKkTHYecKue W3ydeHus pa3oBarteJ e
padoThI padoThI pecypcbl
1 Hemo3unuoHHble U NO3UIIMOHHEIE 1 bu6mmoreka [IOK
CHUCTEMBI CUMCIIEHUS https://m.eds00.ru/8a1649e0
2 PasBepuyTas ¢popma 3anucu uucia 1 bubmorexa HOK
https://m.edso0.ru/8al64ba2
y | D cme e | B LOK
. https://m.eds00.ru/8a164d96
JIIBOMYHOU CHCTEME CUHCIIEHUS
4 BocbmepuuHas cucreMa CuUuCiIeHUs 1 bubmmorexa LHOK
https://m.eds00.ru/8a165296
5 [IlecTHanarepuyHas cucrema 1 bu6nmoreka [JOK
CUMCIICHUS https://m.edso00.ru/8a16549e
6 [IpoBepounas pabora o reme 1 1 bubnnoreka [JOK
«CHCTEMBI CUHCIIEHUS https://m.edso00.ru/8a16564c
7 Jlorndueckue BBICKA3bIBAHUS 1 Eubmorexa IIOK
https://m.edsoo.ru/8al657fa
8 Jlornyeckue onepanuu «muy», «Aiam», 1 bubnuoteka [JOK
«HE» https://m.edso00.ru/8a165b56
9 OrnpeneneHne UCTUHHOCTU 1 bubnmoreka [JOK
COCTaBHOT'O BBICKA3bIBAHUS https://m.edso00.ru/8a165cf0
10 TabmuIbl UICTUHHOCTH 1
bubmnoreka [JOK
1 Jlorueckue SneMeHTs! 1 https://m.edséfj.ru/8a165e94
12| oo arcwammooroh . . buGmotexa LIOK
https://m.edso00.ru/8al178c38
JIOTHKH
13 [TonsTne anropurMma. 1 bubnuoreka [IOK

Hcnonautenu airopuTMoB

https://m.edso0.ru/8a17949e



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e

14

15

16

17

CgoiictBa anropurma. CriocoObl
3alUCH AIropuT™Ma

AJNTOpUTMUYECKAs] KOHCTPYKIIMS
«cnenoBanuey. JIMHEHHbBIN
AITOPUTM

AJNTOpUTMUYECKAs] KOHCTPYKIIMS
«BETBJICHUEY: MTOJIHASA U HEIOJIHAS
bopmbl

ANTOpUTMUYECKAs] KOHCTPYKIIHS
«IIOBTOPEHUE)»

bu6mmoreka [IOK
https://m.eds00.ru/8a179606

bu6mmoreka [IOK
https://m.edso0.ru/8a17998a

18

19

20

21

dopmanabHOE UCIIOTHEHHE
ajropuTMa

Pa3zpaboTka HECTIOKHBIX
JITOPUTMOB C HUCTOJIB30BAHUEM
LUKJIOB ISl YIIPaBJICHUS
(hopMaIbHBIMU UCTIOTHUTEIISIMU

PazpaboTka HECIIOKHBIX
QITOPUTMOB C HUCIOJIb30BaHUEM
IIUKJIOB 1N BETBJICHUN JJIA
yrpaBieHus: GopMaTbHBIMU
HUCIIOJIHUTCIISIMU

Brmmonnenue AJITOPUTMOB

bubmuorexa [JOK
https://m.edso0.ru/8al79aac

bu6mmoreka [IOK
https://m.edso0.ru/8al179elc

bu6nmoreka [JOK
https://m.edso0.ru/8al179elc

bu6mmoreka [IOK
https://m.edsoo.ru/8al7a06a

22

23

O000I11IeHNE U CUCTEMATHU3ALHS
3HaHui. KoHtponpHas pabora no

TeMe «VICTIOJTHUTENHN U alT OPHUTMBEIL.

AHFOpI/ITMI/IquKHe KOHCTPYKIIHUHN»

SI3BIK MpOrpaMMHUpPOBaHHS.
Cucrema nporpaMMHUpOBaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/8al7al8c

24

[Tepemennnie. Oneparop
MMpruCBanMBaHUA

25

[IporpammupoBaHue TUHEUHBIX



https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

AJITOpUTMOB

Pa3paboTka nporpamm,

26 COJIEpIKAIINX OTIEPATOP BETBICHUS 1
27 Huanorosast oTJIajika MporpaMm 1
28 uki ¢ ycnoBueM 1
. bubmuorexa [JOK
29 Luker ¢ nepemennoi 1 https://m.edsoo.ru/8al7ac4a
bubmuorexa [JOK
30 O06paboTKa CHUMBOJIBHBIX TAHHBIX 1 https://m.eds00.ru/8al7adéc
https://m.edso0.ru/8al7ae8e
IPOrPaMMHUPOBAHHUS
AHaJI13 aJrOpUTMOB.
32 O;P?iig:gg ) :gzﬁﬁix ATMa 1 bubmmorexa [TOK
pesy. P p https://m.edsoo.ru/8al7afa6
IIPY 32/TAaHHOM MHOXECTBE
BXOJHBIX JaHHBIX
AHanu3 alropuTMOB.
33 Ornpenenenre BO3MOXKHBIX 1
BXOJIHBIX JaHHBIX, TPUBOISIINX K
TAaHHOMY pe3YJIbTaTy
3| cnmmrin ot | 1 Bubmrorexa LIOK
n Y https://m.edso0.ru/8a17b456
1o Kypcy uHbopMaTuku 8 Kiiacca
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17b456

9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KonT I Hata 0o0pa3oBaTeIbHbI
/i Beero POJbHBIE PAKTHYECKHE | L ooyopyg pa3oBarteJ e
padoThI padoThI pecypcbl
1 I'mo6anbnas cetb MuTepuer. IP- 1 bubnuorexa [JOK
ajipeca y35oB. bonbliiie qaHHbIC https://m.edsoo.ru/8a17b578
2 NudopmarnmonHas 6€301MacHOCTb 1 bubmorexa HOK
https://m.edso0.ru/8a17b690
VYuet nonsaTust 00
;| b Seomaerm | e 10K
https://m.edsoo.ru/8al7b7bc
WH(OPMAIMOHHBIX 00OBEKTOB B
BUJIC BEO-CTpaHMUII
4 Bune! gesrensHOCTH B ceTH 1 bu6mmoreka [IOK
WuTtepHeT https://m.edsoo.ru/8al17b8e8
S Homormsosame omnai-oica ) Bubmiorexa LIOK
https://m.edsoo.ru/8al7bale
JUTst pa3paboTKU JOKYMEHTOB
O06o0011eHre U cucTeMaTH3alus
3HaHu# 1o TeMaM «[ mobanbpHas
6 ceTb MHTEpHET U cTpareruu 1 bubnmnorexa [JOK
0€30I1acHOTO MOBEAECHUS B HEMY, https://m.edso0.ru/8al7bb36
«Pabora B nuH(pOpMAIIIOHHOM
MIPOCTPAHCTBE)»
7 Mojaenu 1 MOJIETUPOBAHHUE. 1 bubnmuorexa [JOK
Knaccudukanuu moneneit https://m.edso0.ru/8al7be06
bubmuoreka [JOK
8 Tabmaazsie Moz . https://m.edsoo.ru/8al7c04a
Pa3zpabotka ogHOTAOMMYHON 6a3bI
9 naHHbIX. COCTaBIICHHE 3aIIPOCOB K 1

0ase TaHHBIX



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a

I'pad. BecoBas matpuia rpada.
JlmHa TyTH MEXTy BEpIIMHAMU

10 rpada. Beraucnenue koaudyecTra
IIyTE€ B HAIIPABJICHHOM
AIUKIINYEeCKOM Irpade
11 Hepero. [Tepebop BapuaHTOB ¢
IIOMOUIBIO JiepeBa
12 MaremaTrueckoe MOJEIUPOBAHHE bubmorexa [TOK
https://m.edsoo.ru/8al7c392
13 OTanbl KOMIIBIOTEPHOTO bubnnoreka [JOK
MOJICTTUPOBAHHSI https://m.edsoo.ru/8al7c4aa
O06o00mIeHrne U cuCTeMaTU3aIHs
14 3HaHui. KonTposasHas padoTa 1o bubnunoreka [JOK
teme «MozeaupoBaHue KaKk METO/] https://m.edso0.ru/8a17c9c8
MO3HAHUS
Pa30Ouenne 3agaun Ha mmog3amayd.
5| Soommeme o B 10K
. https://m.edsoo.ru/8al7cb12
BETBJICHH, IUKIIOB U
BCIIOMOTaTeILHBIX AJITOPUTMOB
16 OnHOMEpHBIE MaCCUBBI bubmorexa HOK
https://m.edsoo.ru/8al7cc3e
17 Tunossle anropuT™Mbl 00pabOTKH bubmuorexa [IOK
MAacCHBOB https://m.edsoo0.ru/8al7cd60
18 CoptupoBKka MaccuBa
bubmuoreka [JOK
19 OOpaboria noToKa JAHHbIX https://m.edsoo.ru/8al7d01c
O00011eHNEe U CUCTEMATU3ALIS
20 3HaHuil. KoaTponsHas padota mo bubnuorexa [JOK
Tteme «Pa3paboTka anropuTMoB U https://m.edsoo.ru/8al7d1ca
IPOrpaMm»
21 Vnpasnenue. Curnan. OOpaTHas bubnuorexa [JOK



https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa
https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca

CBA3b

https://m.edso0.ru/8al17d4d6

bu6mmorexa [IOK

22 PoGotusupoBaHHbIC CHCTEMBI hitps://m.eds00.ru/8al7d602
33| vt s mncina anesponmof Bumoterca LIOK
https://m.edso00.ru/8al7d710
TaOIUIIBI
24 PenaktupoBanue u bubmuorexa [JOK
dbopmaTupoBaHUE TAOIIHII https://m.edsoo.ru/8a17d832
35 | acern, momra oyt Bu6morexa LIOK
’ ’ https://m.edso00.ru/8a17d990
CpeIHero apuGpmMeTHIECKOTOo
2% CoptupoBKa U QUIBTpAIHs bubnuorexa [JOK
JIAHHBIX B BBLICICHHOM JUANAa30HE https://m.edso0.ru/8al17db70
) B LOK
https://m.edsoo.ru/8al7e08e
TabauIax
o8 OtHOcuTenbHAs, a0COTIOTHAS U bubmuorexa [JOK
CMeEIIIaHHasl a/Ipecarlust https://m.edsoo.ru/8al7e2b4
29 VY ci10BHBIE BHIYHUCIICHUS B bubnuotexa [JOK
AJIEKTPOHHBIX TAOIUIIAX https://m.edsoo.ru/8al7e6ba
30 OO6paboTka OoNMbIINX HAOOPOB bu6nmoreka [JOK
JAHHBIX https://m.edsoo.ru/8al7e87c
31 HucneHHoe MOJEIUPOBAHUE B bubmuorexa [IOK
9JIEKTPOHHBIX TAOIUIIAX https://m.edsoo.ru/8al7eaca
HHE U CUCTEMaTH3aIHs
32 g—li.(l){?/:;el'lo :eM(e:: «C3JeleIE<lTp§IiIIl{He bubmorexa LIOK
https://m.edsoo.ru/8al7ec3c
TaOJIUIIBI»
Ponws nndopmarmoHHbIx
33 TEXHOJIOTUI B Pa3BUTUHU bubmuorexa [JOK
9KOHOMHUKH MHpPa, CTPaHHI, https://m.edsoo.ru/8al7ed54
peruona
34 PesepBHbIil ypok. O0001ICHNE U bu6mmoreka [IOK



https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c
https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54

cucremaruszanus. Itorosoe https://m.edso0.ru/8al7ee6c¢c
HIOBTOPEHHE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 2 0


https://m.edsoo.ru/8a17ee6c




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Undpopmaruka, 7 knacce/ bocosa JI.JI., Bocosa A.1O., AkninonepHoe 00111ecTBO
«3marenscTBO «lIpocBemenue»

* Undopmaruka, 8 kimacce/ bocosa JI.JI., Bocosa A.1O., AkiinonepHoe 0011ecTBO
«3marenscTBO «lIpocBemenue»

* Undopmaruka, 9 kmacce/ bocosa JI.JI., Bocosa A.1O., AkiinonepHoe 00111ecTBO
«3marenscTBO «lIpocBemenue»

* Uadopmanmonnas 6e3omacHocts. Kubepoezonacuocts. 7-9 knaccwl/ llpetkoBa M.C.,
Xno6sicroa N.1O., AknronepHoe obmectBo «M3narensctBo «IIpocBerienne)

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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IHHOACHUTEJBHAA 3AIINCKA

['eomeTpust Kak OIMH W3 OCHOBHBIX Pa3JieNIOB IIKOJIbHON MaTeMaTUKHU, UMEIOLIUNA CBOEH 1ie-
710 00ECTIeUYnTh U3yYCHHE CBOMCTB U pa3MepoB (UTYp, UX OTHOIICHHH M B3aUMHOE PacIioioKe-
HUE, OMMPAECTCS Ha JIOTHYECKYIO, JTOKa3aTelIbHYI0 JHMHUIO. LIeHHOCTh M3Yy4YeHHs T€OMETpUU Ha
YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHMs 3aKJIFOYACTCS B TOM, YTO OO0YYAIOIIUICS yIUTCS MPOBO-
JUTh JTIOKa3aTelIbHbIE PACCYXKICHHS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHHs, JOKa3bIBaTh WCTUH-
HbIE YTBEPXKACHUS U CTPOUTH KOHTPIIPUMEPSHI K JIOKHBIM, IIPOBOAUTH PACCYKJIECHUS «OT IPOTUB-
HOT'0», OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOpATHBIE YTBEPKIACHUS.

Bropoil nenpro n3ydeHus TeOMETPUU SBISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IIpH
peIlIeHnr KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3aJ[ayd, BCTPEUAIOIUXCS B PEAIbHOM KU3HU.
OOyuatonuiicss JODKEH HAYYUTHCS OMPEICNIUTh T€OMETPUYECKYIO0 (DUTYpy, ONHCATh CIIOBaMH
JaHHBIA 4epTEX WM PUCYHOK, HANTH IJIOMIAAb 3€MEIbHOT0 Y4acTKa, pacCUUTaTh HEOOXOIUMYIO
JUTMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMble pa3Mepsl Tapaxa Uit aBTOMOOWIS. DTOMY CO-
OTBETCTBYET BTOpAasi, BEIUMCIUTENbHAS JIUHUS B 3ydeHuu reometpun. [Ipu pemennn 3aaay mpak-
THYECKOTO XapakTepa OOydJaroUIHiics YYUTCSl CTPOUTh MAaTeMaTHUYECKUE MOJENH PEANbHbIX KH3-
HEHHBIX CUTYallMi, IPOBOJAUTH BBIUMCICHHS U OLIEHUBAThH a/IEKBATHOCThH MOJIYYEHHOIO pe3ysibTa-
Ta.

KpaiiHe Ba)XHO IOJUEPKUBATH CBSI3M TE€OMETPUU C APYTUMH YIeOHBIMU IIPEIMETAMH, MOTH-
BHUPOBATh HCIOJB30BaTh OIpPEACTCHHUS] TeOMETPUYECKUX (UTYp W TOHATUN, JAEMOHCTPUPOBATH
NPUMEHEHHE TTOIYYeHHBIX YMEHUI B (U3UKE U TEXHHUKE. DTH CBSI3W HanOoJee sipKo BUIHBI B Te-
Max «Bektopb», «puroHomerpuueckue CoOoTHoLEeHus», «Merton koopauHat» u «Teopema [lu-
daropay.

PEAJIM3ALIUSA BOCHHUTATEJBHOI'O IOTEHHHUAJIA YPOKA.

Peanu3zanus MKoJbHBIMU M1€JaroraMyu BOCIIUTATENILHOTO OTEHIIMANA YPOKA MIPEANONAracT
cienyrliee:

* YCTAHOBJICHHE JTOBEPUTEIHHBIX OTHOUICHUH MEXIY YYHUTEIEM U €ro YUYeHHUKAMH, CIIOCOOCTBYIO-
[IMX TO3UTHUBHOMY BOCIHPHATHIO YYalIUMHUCS TpeOOBaHUN U MPOCHO y4YUTENs, MPUBICYCHUIO UX
BHUMaHHA K 00CY’KIaeMoil Ha ypoke MH(OpMaIuy, aKTHBH3AIUN WX MO3HABATEIBHOUW JEATEIBHO-
CTH;
noOyKJIeHUE IIKOJbHUKOB COONIOAAaTh Ha YpOKE OOLIENPUHSATHIE HOPMBI IOBEACHHUA, IpaBUIa
0O0IIeHUs CO CTapUIMMHU (YUUTEISIMUA) U CBEPCTHUKAMHU (IIKOJIbHUKAMU), TPUHLUIIBI Y4eOHOM TUCIH-
IUTMHBI M CAaMOOPTaHU3alNH;

IIPUBJICYCHNE BHUMAaHMUS IIKOJBbHUKOB K IIEHHOCTHOMY acCIeKTy M3Y4aeMbIX Ha ypOKaXx SBJICHMH,
OopraHu3anys ux padboThl ¢ MMOJIy4aeMoi Ha YpOKe COLMaNIbHO 3HAYMMOW UH(OpMalueld — HHULUUPO-
BaHHE €€ 00CYKICHHsI, BEICKa3bIBAHUS YUAIMUMHUCS CBOETO MHEHUS TI0 €€ MOBOY, BBIPAOOTKH CBOETO
K HEll OTHOIIICHHUSI;

UCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOYKHOCTEH cOep)kaHusl yuyeOHOro mpeaMmera yepe3 JAEMOH-
CTpalLMIO JAETAM NPUMEPOB OTBETCTBEHHOTO, TPaXK/IaHCKOT'O MOBEJIEHUS, MPOSBICHUS YEIOBEKOIIIO-
61 1 10OpOCEepPAEUHOCTH, Yepe3 NoA00p COOTBETCTBYIOLIMX TEKCTOB Ul YTEHHs, 3a7a4 JUIi perie-
HUS, TPOOJEMHBIX CUTYalUH JUIsl 00CYXK/IeHUs B KJIacCe;

IpUMEHEHHE Ha YpOKe MHTEPAaKTUBHBIX ()OPM pabOThl yHaIMXCs: MHTEIJIEKTYAIbHBIX UTP, CTUMY-
JUPYIOIMIMX TO3HABaTEIbHYI0 MOTHBAIMIO IIKOJBHUKOB; AMCKYCCHUM, KOTOpBIE NAIOT YyYalluMcs
BO3MOXHOCTh HPHUOOPECTH OMBIT BEJCHHUS KOHCTPYKTHBHOIO JHajiora; TpyINIoOBOH paOOThl WiIH
paboThl B mapax, KOTOPbIE y4aT MIKOJbHUKOB KOMaHAHON paboTe M B3aUMOJIEHCTBHUIO C JIPYTUMHU
JNETHMU;

BKJIIOUEHUE B YPOK HUIPOBBIX MPOLENYp, KOTOpbIE MOMOTalT MOJAEpPKaThb MOTHBAIMIO JAETed K
MOJIyYEHUIO 3HAHWH, HAJTA)KUBAHUIO TO3UTUBHBIX MEXINYHOCTHBIX OTHOLIEHUH B KJIacCe, IOMOTaroT
YCTaHOBJICHUIO JOOpOKeIaTeIbHON aTMOc(ephl BO BpeMs ypOKa;

opraHuzaiys 1mepcTBa MOTUBHPOBAHHBIX U 3PYIUPOBAHHBIX y4alllUXCs HaJ MX HEYCIEBAIOLUIUMHU
OJIHOKJIAaCCHUKaMH, JTAIOLIEro IIKOJbHUKAM COIMAbHO 3HAYMMBbIN OMBIT COTPYAHUYECTBA U B3aHM-
HOI ITOMOIIIH;



®* MTHUIITUUPOBAHUC U TMOAACPIKKA HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH IIKOJIbHUKOB B paMKax pcajin3a-
UM UMW WHAWBHIYaJTbHBIX W TPYIIIOBBIX HCCIEIOBATEIBCKMX IMPOEKTOB, YTO JACT IIKOJbHHKAM
BO3MOXHOCTH HpI/IOGpGCTI/I HAaBBbIK CAMOCTOATCIIbHOTO PCIICHUSA TeOpeTHqGCKOﬁ HpOGHGMBI, HaBBbIK
TCHEPUPOBAHUS M OPOPMIICHHS COOCTBEHHBIX HJICH, HABBIK YBAXHTEIBHOTO OTHOIICHUS K YYXHM
uziesM, opopMIICHHBIM B paboTax JPYrux McCciaenoBaTeield, HaBbIK IYOJUYHOTO BHICTYIUICHUS TIEpea
ayJUTOpUEH, apryMEHTHPOBAHUS U OTCTaWBaHUS CBOCH TOYKU 3PCHUSI. Ha w3yueHue HarmsqHoH
reoMeTpun B 5—6 kinaccax oTBoautcs 68 4 (1mo 34 yaca), KOTOpBIE BBIICTSIOTCS U3 9acTH Y4eOHOTO
riaHa (B YCJIOBUSIX TaHHOW IITKOJIBI).

6 knacc

@Ourypku u3 KyOMKOB M X 4acTeil
Meton Tpex mpoekuuii npoctpaHcTBeHHbIX Tell. CocTaBieHue Kyba M3 MHOrorpaHHukoB. Ceue-
HUs KyOa.

IMapanjieJJbHOCTH M EPIEHAUKYJISPHOCTD
[TapasuienpHble U EpIEHAUKYIISPHBIE IPSIMbIE HA IJIOCKOCTH U B npocTpaHcTe. [locTpoenue na-
paJUIEIBHBIX U MEPIECHIUKYISPHBIX MPSAMBIX C IOMOLIBIO JIMHEUKHU U YEPTEHKHOT0 yroibHuka. [lo-
CTPOEHHE IIPSMOM, TapaJLIEIbHON U MEPIIEHINUKYIIAPHON JaHHOM, C IIOMOILUBIO LIUPKYJISA U JIMHEN-
ku. [lapannenbHble, MEePHIEHIUKYISIPHBIE M CKpeluBaronuecs pedpa kybda. CkpermmBaronmecs
IpsIMbIE.

ITapanuesorpammel
[Tapamtenorpamm, poMm0O, IpsIMOYTOJIBHUK. HekoTopelie cBolicTBa mapaiuiesiorpammos. [lonydenne
napauieIbHBIX U MEePIEeHANKYISIPHBIX MPSIMBIX C MOMOIIBI0 Teperudanus nucta. CBOHCTBA KBa-
paTa 1 npsIMOYTOJIbHUKA, I10JIy4EHHbIE ITIeperndaHueM JucTa. 30J0TOE CEUEHUE.

Koopannartbl, KOOpaAMHATHI, KOOPAUHATHI ...
OmnpeneneHne MECTOHAX0KICHUS 0O0BEKTOB Ha reorpaduueckoit kapre. OnpeeeHne moJI0KeHUs
Kopabist B urpe «Mopckoit 60it». KoopaunatHas miaockocTs. KoopnHaThl TOYKK HA TIOCKOCTH.
[TonsipHBIE KOOPAMHATHI: YTOJ U paccTosiHue. JlekapToBa cucTeMa KOOPAMHAT B IIPOCTPAHCTBE.

Opuramu
CkiagpiBanne Guryp u3 Oymaru 1o cxeme.

3ameuare/ibHble KPUBbIE
Konundeckue cedeHns KOHyca: JUIHIC, OKPYKHOCTb, THIepOoia, mapadona. Crimpaiib Apxumena.
Cunyconpa. Kapauonpa. uxnonaa. I'mnonukinonsa.

Kpussbie /Ipakona
[TpaBuiia nomyueHus KpuBbIX JpakoHa

JlaOupuHTHI
Hctopun nabupuntoB. CrocoObl pemeHui 3a1a4 ¢ JabUpuHTaMU: METOJ PoO M oHMOO0K, METO
3auepKUBaHUs TYIHUKOB, IPABUIIO OJHON PYKH.

I'eomeTpus kaeryaToi Oymaru
[TocTpoeHus meprneHaAuKyIsipa K OTPE3KYy € MOMOUIbI0 JUHEWKHU. [locTpoeHne OKpYy:KHOCTH Ha
kjeryatoil Oymare. [locTpoeHue npsMOYroJbHOIO TPEYrojJbHUKA M KBajapara Mo 3aJaHHOM IUIO-
11a/1u.

3epkajibHOE OTPaKeHHE
[Tonryuenue n300paxeHUii MU 3epKAIbHOM OTPa)KEHUH OT OJJHOTO U HECKOJIBKUX 3epKall.

Cummerpus
OceBast cummerpusi. 3epKajibHasi CUMMETPHUSl KaK YacTHBIM ciay4ail oceBoil. LlenTpanbHas cum-
metpus. Micnonp3oBaHKe KaJIbKH IS TOJTYYEHUS [IEHTPAIbHO CUMMETPUYHBIX (QUTYP.

Boparopsi
Bopatopsl — nuHeliHble opHaMeHTHI. [lonyueHne cuMMeTpuuHBIX GUryp: TpadapeTsl, OpHaMeH-
ThI, Oop/tophl. [IprMeHeHre napaiienbHOTO epeHoca, 3epKajlbHONM CUMMETPUH (C BEPTUKAIBHOMN
¥ TOPU30HTAIBHOM OCSIMHU), TOBOPOTA U EHTPATbHOW CHUMMETPUH.

OpHaMeHTbI
[Tnockue opHaMeHTBI — NapKeThl. Boinenenue sueiiku opHameHTa. [locTpoeHne OpHAMEHTOB U
MapKETOB.

CuMMeTpusi IOMOraeT pemaThb 3a1a4u



[Toctpoenue ¢uryp npu oceBoii cummerpun. PaccTtosiHre OT TOUKHU 10 npsimoil. CBOWCTBO Kaca-
TEJIbHOUW K OKPY>KHOCTH.

OnHo BazkHOe CBOMCTBO OKPY’KHOCTH
Brucannblil npsiMOYToOIbHBINA TPEYTOJIbHUK. BIIMCAHHBIN U LIEHTPaIbHBIN yTOJ.

3agaun, roJ10BOJIOMKH, UTPHI

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI YYEBHOI'O KYPCA
«HAI'JIAJHASA T'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOSHHS MPOrpaMMBbl yueOHOTO Kypca «I'eomeTpus» xapakre-
PU3YIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

IPOSIBJIEHUEM MHTEpEca K MPOILUIOMY M HACTOAILIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCT-
HbIM OTHOLIEHHWEM K JIOCTH)KEHUSM POCCHUHCKMX MAaTeMaTHKOB M POCCUIICKONW MaTeMaTH4YecKOu
IIKOJIBI, K HCITOJIb30BAHMIO ATHX JTOCTHIKCHUH B IPYTUX HAyKax M MPHUKIATHBIX chepax;

2) rpa:kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBINOJIHEHHUIO O0SI3aHHOCTEN IpaKAaHMHA M peallM3alliy ero mpas, Ipel-
CTaBJICHMEM O MaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHMS Pa3IMUYHBIX CTPYKTYp, SIBICHU,
poLeayp TPakJaHCKOTo 001ecTBa (HanpuMep, BbIOOPHL, OIIPOCHI), TOTOBHOCTBIO K 00CYXKIEHUIO
3THUYECKUX MPOoOJeM, CBSI3aHHBIX C MIPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUI HayKu, OCO3HAHU-
€M BaXHOCTH MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B JESTEIbHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B pELIECHUM IPAKTUYECKUX 3aJad MaTeMaTH4ecKOM
HalpaBIEHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTHYECKOro oOpa30BaHMs Ha MPOTSHKEHUM BCEH
KHU3HHU JJIS1 YCTICIIHON MpO(eCCHOHATBHON JESITEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOEHUEM HHJMBUAYAJIbHOW TPACKTOPHUM OOpa30BaHMs U JKU3HEH-
HBIX TUIAHOB C YYE€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLMOHAIILHOMY U 3CTETHUECKOMY BOCHPHUSITHIO MaTEMaTHYECKUX 00b-
€KTOB, 3a/1a4, PELICHU, PACCYKIEHUIN, YMEHHUIO BUJIETh MAaTEMaTH4YECKHE 3aKOHOMEPHOCTH B HC-
KYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIMeN B JESITEIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX MpeAcTaBlIeHUui 00 oc-
HOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS 4eJIOBEKa, MPHUPOJIbl U 0OlIecTBa, TOHUMAHUEM MaTeMaTH-
YECKOM HayKu Kak c(epbl 4elIOBEUECKOH NeATeIbHOCTH, 3TAlOB €€ pa3BUTHS U 3HAUUMOCTH IS
pa3BUTHS LUBUIN3ALMHU, OBJIAJCHUEM S3bIKOM MAaTEMATUKHM M MAaTEMaTH4YECKON KYJIbTYpOH Kak
CPEJICTBOM MO3HAHUS MUPA, OBJIAJ€HUEM MPOCTEUIIUMHU HAaBbIKAMHU HUCCIIEI0BATENIbCKON JIeATENb-
HOCTH;

6) pusuyeckoe BocnuTaHue, GOPpMHPOBaHNE KYJIbTYPbI 310POBbSI U IMOIHOHAIBHOIO
Os1aromosyqust:

FOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKUE 3HAHUS B UHTEPECaX CBOETO 3[0POBbS, BEICHUS
3I0pOBOTO 00pasa >KU3HU (370pOBOE MHUTaHUE, COATAaHCUPOBAHHBIN PEXUM 3aHATUHA M OTIbIXA,
perynsapHas (u3nUeckas aKTUBHOCTH), c(hOPMHPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eloBeka,

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAaIMe Ha MPUMEHEHUEe MaTeMaTHUeCKUX 3HAHUN JUIS peIIeHus 3a/1ad B 00J1acTH CO-
XPaHHOCTH OKpY’Karolllel cpeibl, IUIAHUPOBAHMS TIOCTYIKOB M OLEHKU MX BO3MOXHBIX IMOCIE-
CTBHH JUIS OKpY>KaloLIel cpeJibl, 0CO3HAHHEM INI00AIBHOTO XapaKTepa SKOJIOTHUYECKUX MPOodieM U
MyTEeN UX PEIICHMS;



8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JCHCTBHUSM B YCIOBHUSIX HEONMPENEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO AEATEIbHOCTb, B TOM YUCJIE YMEHHME YUUTBHCS Yy JIPYrHX
Jr0Jel, mpuoOpeTaTh B COBMECTHOW AESITETbHOCTH HOBbIC 3HAHMS, HABBIKM M KOMIIETEHIIMH U3
OTIBITA IPYTHUX;

HEO0OXOUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHW, B TOM 4ucie (HOpMYIHpPOBATh UJEH,
MOHATHS, THIIOTE3bl 00 00BEKTaX W SBJICHUAX, B TOM YHUCIIC paHee HEM3BECTHBIX, OCO3HABATH JIe-
(buIUTH COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUs U OeiCcTBU, Pop-
MYJIHPOBATh U OLEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeiicTBuA:

® BBLISIBJIATH M XapaKTEPH30BATh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHYECKHX OOBEKTOB, IO-
HSATUH, OTHOIICHUN MEXIy MOHATHSAMH, (POPMYITUPOBATH ONPEACICHUS NMOHATHN, yCTa-
HABJIMBaTh CYIIECTBEHHBIN NpPU3HAK Kilaccu(UKaIMKM, OCHOBAHUA JUis 000OIEHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

® BOCIPUHUMATh, (HOPMYIUPOBATh U MPEOOPA3OBBIBATH CYXKJCHHUSA: YTBEPAUTEIbHBIE U OT-
pHUIaTeNbHbIe, EAMHUYHbIC, YaCTHBIC U OOIIHE, YCIOBHBIE;

® BBISIBJIATH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHBOPEUUs B (akKrTax,
JIAHHBIX, HAOJIIOICHUSIX U YTBEPKACHUSX, IIPEeIaraTh KPUTEPUU JJI BBISIBIICHUS 3aKOHO-
MEPHOCTEN ¥ MMPOTUBOPEUUN;

® JIeNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTUBHBIX YMO-
3aKJTIOUYEHUN, YMO3AKITIOUEHUH 110 aHAJIOTHH;

e pa3dupaTh MOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEP)KICHUH (IpsiMble U OT MPOTHUBHOTIO),
MPOBOJAUTH CAMOCTOATEIBHO HECIOXKHBIE J0Ka3aTeNbCTBA MAaTEMaTHUYECKUX (PAKTOB, BBI-
CTpauBaTh APTyMEHTAIMIO, IPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, 00OCHOBBIBATH COO-
CTBEHHBIE PACCYXKICHUS;

e BBIOMpATH CMOCOO perieHus yueOHOoM 3amaun (CpaBHUBATH HECKOJIBKO BAPHUAHTOB peIlle-
HU, BBIOMpaTh HauOoJiee MOIXOAAIIUNA C yYETOM CaMOCTOSITEIbHO BBIJICTIEHHBIX KPUTE-
pHEB).

ba3oBble ucciienoBare/ibCKue AeiCTBUSA:

® JICTOJBb30BaTh BOMPOCH! KaK MCCIEAOBATEIbCKUI HHCTPYMEHT MO3HaHUsI, (OPMYINPOBATH
BOIPOCHI, (PUKCHUPYIONIUE MPOTHUBOPEUUE, MPOOJIEMY, CAMOCTOSTEIHHO YCTaHABIMBATH
HCKOMOE U JJaHHO€, POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

® TIPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY HECIIOXXHBIA JKCIEPUMEHT, He-
0OJIBIIIOE HCCIEOBAaHUE MO YCTAHOBJIEHHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOro OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXAY COOOI;

® CaMOCTOSITENIbHO (pOpMyIHpoOBaTh 00OOIIEHNS M BBIBOJBI MO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUSI, UCCIIEIOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOTYYEHHBIX PE3yJIbTaTOB, BBI-
BOJIOB 1 000OIIECHUI;

® TIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHUE IMPOIECCA, a TAKKE BBIABUTATH MPEAMOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBIIBIATH HEJOCTATOYHOCTh W M30BITOYHOCTH MH(GOPMAIINH, JAaHHBIX, HEOOXOIUMBIX JIS
pEIIeHUS 3aa4H;

e BBIOMpATh, AHATU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HUH(OPMALIUIO pa3-
JUYHBIX BUJOB U (POPM MpeICcTaBICHHUS;

e BpIOUpaTh (opMy MpencTaBiIeHUs WH(OPMALUU U WUIIOCTPUPOBATh pelllaeMble 3ajauu
CcXeMaMHu, JruarpaMMaMu, MHOW TpauKoil 1 nX KOMOWHAIIUSIMH;



® OIICHWBATh HANE&KHOCTh MH(OPMALMU IO KPUTEPHUSM, MPEIJIOKCHHBIM YUUTEIEeM WU

c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.
KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

® BOCIPUHUMATH U (GOPMYIUPOBATH CYXKJACHHUS B COOTBETCTBUU C YCIOBHSIMH U IEISIMU 00-
HIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOI TOUYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTaX, aBaTh MOACHEHUS IO XOAYy PEUICHUs 3a/ayd, KOMMEHTHPOBATh I1OJYyYEHHBIN
pe3ynbTart;

e B xoJe OOCYXIeHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00OCYXIa€MOU TeMbl, MPOOJIEMBI,
pemaeMon 3aJlauu, BBICKA3bIBaTh UJECH, HALIEJICHHBIE HA IOUCK PEIICHUS, CONOCTABIIATh
CBOM CYXICHHS C CY)KICHUSIMU JPYTUX YYaCTHUKOB JTUAOTra, OOHAPYKUBATh Pa3Indne U
CXOJICTBO IMO3UIUI, B KOPPEKTHOU (hopme (HopMyIHpoBaTh pa3HOITACHS, CBOU BO3pake-
HUS,

® [IPEACTABIIATH PE3YJbTAThl PEIICHUS 3a7a4l, SKCIEPUMEHTA, UCCIENOBaHuUs, [IPOEKTa, Cca-
MOCTOSITEJIBHO BBIOMPATh OpMAaT BBICTYIUICHHS C YYETOM 3a/1ay MPE3eHTAlMN U 0COOEH-
HOCTEHN ayJIUTOPHH;

® TIOHMMAaTh M UCHOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAMBUAYAJIbHON pabOThl Mpu
pelieHnr y4eOHbIX MaTeMaTHUYEeCKHUX 3a]1a4;

® IIPUHUMATH 1I€JIb COBMECTHOM ACSITEIHLHOCTH, INIAHUPOBATH OPraHU3AIMI0 COBMECTHOM pa-
00ThbI, pacrpeneisaTh BUIbI padoOT, 10TOBAPUBATHCS, OOCYKIATh MPOLIECC U Pe3yibTaT pa-
00TBI, 0000111aTh MHEHHST HECKOJIBKHX JIIOIEH;

® Yy4yacTBOBaTh B IPYIIOBBIX QopMmax palboThl (00CYKIeHUS, 0OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI U APYTHE), BBIIOJHITH CBOIO YaCTh Pa0OTHI U KOOPAHMHUPOBATH CBOU JICHCTBUS C
JIPYTUMU WICHAMH KOMaH/Ibl, OIIEHUBATh KaYeCTBO CBOETO BKJIa/a B OOIIUH MPOIYKT IO
KpUTEpUsaM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:
® CaMOCTOSITEJIbHO COCTABIISIThH IJIaH, AJITOPUTM PELICHUs 3a/1a4u (MU €ro 4acTh), BBIOUPATh
croco0 peleHus ¢ y4ETOM UMEIOIINUXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEMH, apry-
MEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MHpOpMALIUU.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:
® BJIAJIETh CIIOCOOAMHU CAMONPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3yabTaTa pelieHus Ma-
TEMaTUYECKOH 3a7aun;
® TIpeABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUN 3aJa4d, BHOCUTH KOp-
PEKTHUBBI B ACATCIIBHOCTE HAa OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HaﬁﬂeHHBIX OHII/I60K, BBIsIB-
JICHHBIX TPYJHOCTEN;
® OLOCHMBATH COOTBETCTBUC PC3yJibTaTa ACATCIBHOCTHU MMOCTaBJIICHHOMN aeim Mu yCIIOBHAM,
OOBICHSITH MPUYUHBI JOCTUKCHUA WU HCAOCTHIKCHUA LCIU, HAXOOUTH OHII/I6Ky, JaBaThb
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

INMPEIMETHBIE PE3YJIBTATHBI

IIpeaMeTHbIe Pe3yJbTaThl (110 pa3jeaaM):
S Kaacce

Tema 1. «BBeaenue. ®urypsol Ha miaockocTu» (11 yacon)
Oba3amenvHbLIL MUHUMYM COOEPHCANHUA 00PA306AMETbHOU 00NACMU MAMEMAMUKA
Touka, npsiMasi, OTPE30K, JIy4, yroJ, MIIOCKOCTh
W3mepeHune reoMeTpu4eckix BEJINYHH.
OcTpplii, IpsAMOIA, TyIO, pa3BepHYTHIHN yroi.
W3mepeHue yrioB ¢ MOMOIIbIO TPAHCTIOPTHUPA.
buccekrpuca yrna

ANANENENRN



TpeGoBanus kK reoMeTpHYeCKOM MOATOTOBKE
Ypoesenwv o6azamenvnoii noocomosxku ooyuarouiezocs
v’ Pacrno3HaBarh, Ha36IBATh U CTPOUTH T€OMETPHUYECKHE (PUTYPBI (TOUKY, IPSIMYIO, OTPE3OK,
Jy4, yroi), BUAbI YII0B (OCTpPBIM, IPSAMOM, TyNOH, pa3BepHYTbIH ), BEpTUKAIbHbBIE YIJIbl U
CME)KHBIE YTJIBI.
v CTpouTh OUCCEKTPUCY Ha TJ1a3 U C TIOMOIIBIO TPAHCIIOPTHPA.
v' U300paxars paBHbIe GUTYPHI 1 00OCHOBBIBATH X paBEHCTBO. KOHCTPYMPOBATH 3a/laHHBIC
(GUrypsl U3 MIOCKUX F€OMETPUUYECKUX QUTYD.
Ypoeenwv 603moicnoit noozomoeku ooyuarwezoca
v YMeTh CXeMaTHIHO H300paKaTh TI€OMETPHUYECKUE PUTYPbI, KOHPUTYPAIIMH HEKOTOPBIX
U3 HUX.
V' BBIWICHSTh U3 YePTEkKa OTACTbHBIC HIEMEHTBI

Tema 2. «@urypsl B pocTpaHcTBe» (7 4acoB)
v Teomerpuueckre GUTYPHI U X CBOUCTBA.
v V3MepeHHe reOMETPHUYECKUX BEITHUKH.
Oobsa3amenbHbLIL MUHUMYM COOEPHCAHUA 00PA306AMETbHOU 00NACMU MAMEMAMUKA
v OaHOMEpPHOE MPOCTPAHCTBO, JABYXMEPHOE MPOCTPAHCTBO, TPEXMEPHOE POCTPAHCTBO.
v' Ilnockue u npocTpancTBeHHbIE Gurypsl. [lepcrekTuBa. YeTBIpeX yrobHUK, JHaroHa
YeThIPEXYTOJIbHUKA.
TpeOoBaHMsI K TeOMeTPUYECKON MOATOTOBKE
Ypoeenv o6azamenvnoii noozomoesxku odyuarouecocs
v M3roraBauBaTh HEKOTOPHIE IPABHIBHBIE MHOIOTPAHHUKH U3 X Pa3BEPTOK
Yposenwv 603morncnoi noocomosxu odoyuarouezoca
v’ Pacno3HaBaTh TeOMeTpUYECKHE (PUTYPHI B CIIOKHBIX KOHOUTYPAIHSIX.
v YMeTh cXeMaTH4HO M300paXkaTh 00BEMHBIE Tella, KOH(PUTYPAIIMH HEKOTOPBIX U3 HUX.
v YMeTh nepenaBath rpaQuIecKy «BBITYKIOCTH» U «BOTHYTOCTH» Ha Oymare

Tema 3. «i3MepeHne reoMeTpHUYECKUX BeJIHIHH» (6 4acoB)
v EQMHULIBI U3MEPEHHS T€OMETPUYECKMX BEINYMH.
Ooba3amenvHbLIL MUHUMYM COOEPHCAHUA 00PA306AMETLHOU 00NACMU MAMEMAMUKA
v EQWHUILIBI U3MEPEHHS IIHHBL
v EnvHUIBI U3MEPEHHS TUIOIA/IEH.
v EJUHUIBI U3MEPEHMUSL.
TpeboBaHusi K reOMeTPUYECKON MOATOTOBKE
Yposenwv o6a3amenvnoii noocomoexu odyuarowezoca
V' V3MepsATh JUIMHBI, BEIYUCIATH IUIOMAIH U 00BEMBI.
v BoIpaxkaTh OJHU €IMHHILI 00bEMA YEPE3 APYTHE.
Yposenwv 603moocnoi noozomoexku odyuaouiezoca
v HMeTh npecTaBieHus 00 0OLIMX UAESX TEOPUH U3MEPEHHIA.

Tema 4. «Tonmosroruyeckue onbITh» (4 Yaca)
v’ BbluepunBaHHE TEOMETPHIECKUX DUTYP OJJHUM POCUCPKOM.
Ooa3amenbHblIl MUHUMYM COOEPIHCARUA 00PA308aAMENbHOI 001ACMU MAMEMAMUKA
v ®urypsl OJHUM POCUEPKOM Mepa.
v JIuctel Mebuyca.
v' Tpad.
TpeOoBaHus K reOMETPUYECKOM MOATOTOBKE
Yposeenw o6azamenvnoii noozomoeku obyuarowezoca
v BuleTh B pa3InYHBIX KOHCTPYKIHUSAX YK€ U3BECTHBIC (DUTYPBI,
v' Hcnonk30Bath CBONCTBA GUTYD,
v" COCTaBIATh CBOU 3a/1a4
Yposenwv 603mooicnoit noozomoexku odyuaouiezoca
v CTpouTh reOMETpHUYECKUE QUTYPBI OT PYKH.



v" PucoBath rpadbl, COOTBETCTBYIOIIHE 33,124

Tema 5. «3annmaTtesibHasi reoMeTpus» (5 4acoB)
v BamudpoBaHHas MEPEUCKa.
v 3ajauu co CIUYKaMHM, FOJI0BOJIOMKH, UTPHI.
Oosa3amenvHblil MUHUMYM COOEPHCAHUA 00PA306AMENbHOU 001aCMU MAMEMAMUKA
v Hludp.
v’ TloBopor.
Tpebosanusn k 2eomempuueckoii n0O020mosKe
Yposenwv o6azamenvnoii noocomosxku ooyuarouiezocs
v" KoHCTpyHpoBaTh (GUIYypHI U3 CIIUYEK.
v HccrenoBaTh U ONUMCHIBATE CBOMCTBA (DUTYD, UCIONB3Ys SKCIICPUMEHT, HaOJII0IeHHE, U3~
MEpEHUE U MOJICIUPOBAHUE
Ypoesenwv 603morncnoi noocomosxku odyuarouezocs
V' VMeTb BUIETh (PUIYPHI HA IUIOCKOCTH U B IPOCTPAHCTBE

IIpeamerHbIe pe3yabTaThl ( 10 pa3aeaam):
6 KJacc

Tema 1. «B3auMHoe pacnoJio:keHHe NPAMBIX Ha IockocTH. Cummerpus» (10 yacoB)
e BsanmHOe pacroyiokeHHue MpsIMbIX Ha MIOCKOCTH.
[TapanienbHOCTb U EPIEHIUKYIIIPHOCTD
[TapannenorpaMmsl.
CummMmertpust.
3epKajibHOE OTPaXKEHHE.
Boparopsl.
e [lapker.
Ooba3amenvHbLiL MUHUMYM COOEPHCAHUA 00PA306aMETbHOU 001ACIMU MAMEMAMUKA
e OceBas cUMMETpHSL.
e 3epkajbHas CUMMETPHS KaK YaCTHBIN Cllydail OCEBOH.
e [leHTpanbHas CUMMETPHUSI.
e (CpoiicTBa NapauieIbHOCTU U MEPHEHANKYIIPHOCTH.
e HexkoTopble CBOICTBA MapalIeorpaMMOB.
TpeGoBanus k reoMeTpryecKoi MOAroToOBKe
Yposeenv o6azamenvnoii noozomosxu oodyuarouwecocs
v' TlocTpoeHue MapauIeIbHBIX M TIEPIEHANKYISPHBIX IPSAMBIX C TIOMOIIBIO JTMHEHKH U Yep-
TEXHOIO yrOJIbHUKA.
v' TlocTpoeHue IPsIMOH, TTapauIeIbHON U IEPIIEHAUKYIIAPHOMN TaHHOM, C IOMOIIBIO IIUPKYIIS
Y JIMHEUKHU.
v' TlonyueHune mapaJulelIbHBIX U HEPICHANKYIIAPHBIX MPAMBIX C TOMOIIBIO TIEpErHOaHus JIv-
cTa.
[TocTpoeHue neprneHuKyspa K OTpe3Ky C MOMOIBIO TUHEHKH.
ITocTpoeHne npsIMOYTOJIBHOTO TPEYTOJIbHUKA U KBaJipaTa I10 33JaHHOM IUIOIIA N,
KonctpynpoBats 6op/itopbl, n300paxast UX OT PYKH U C IIOMOIIbI0 HHCTpYMEHTOB. KoH-
CTPYHPOBATh MAPKETHI, U300paxkas UX OT PYKU U C IOMOIIBI0 HHCTPYMEHTOB.
v Ctpouts (UTYpHI IIPU OCEBON CHMMETPHHU, CTPOUTH PUCYHOK K 3a/1aue, BBITIOJIHSTE JI0-
MIOJIHUTENBHBIE TOCTPOEHUS.
Yposenwv 603morxncnoii noocomosxku odoyuarowezoca
Vcnonb30BaHue KaJbKU JJIS TOTYYEHUS LIEHTPAJIbHO — CAMMETPUYHBIX (UTYD.
[TapaniensHble ¥ NEPIEHIUKYISIPHBIE U CKpellMBaomuecs péopa Kyoa.
CBoiicTBa KBajjpaTa U NPSAMOYTOJILHUKA, MIOTY4YE€HHbIE IepernOaHrueM JIUCTa.
[IpumeHsTh reoMeTpruecKre Mpeodpa3oBaHus Ui MOCTPOSHUS OOPIIOPOB.
Hcnonb30BaTh TeoMeTpuyYecKre Mpeodpa3zoBaHus A1l COCTABICHHS MTapKeTa.

ANANEN

ANENENENAN



Tema 2. «®urypku u3 kyonkon. CBoiictBa okpy:kHocTH» (5 4acoB)
o ®Durypku u3 KyOMKOB U UX YacTeH
e  OKpyXHOCTb.
Oosa3amenvHblil MUHUMYM COOEPHCAHUA 00pPA306AMENbHOU 001aCMU MAMEMAMUKA
e Metoj TpEX MPOEKIHA MPOCTPAHCTBEHHBIX Tel. CocTaBieHHe Ky0a U3 MHOTOTPAHHUKOB.
Ceuenus xy0a.
e BrucaHHBIN NPAMOYTOJbHBIN TPEYroJibHUK. BriicaHHBIN 1 IEHTPAJIbHBIA YTOJI.
TpeOoBaHMs K TeOMeTPUYECKON MOATOTOBKE
Ypoeenv o6azamenvnoii noozomoesku ooyuarouecocs
e Pemare 3a1a4n Ha HaXOK/JAEHUE JUIMHBI OTPE3KA, IEPUMETPA MHOIOYTOJIbHUKA, TPaIyCHON
MepBbI yIJia, TUIOIIA U IPSIMOYToJibHUKA U 00bEMa KyOa.
e KoHCTpyHpoBaTh TeIa U3 KyOUKOB.
Ypoesenwv 603morxncnoii noocomosxku ooyuarowezoca
e PaccmaTpuBaTh NPOCTEHIINE CEUEHUS POCTPAHCTBEHHBIX (DUTYP, MOIydaeMble MTyTEM
IPEIMETHOTO MOJICIIMPOBAHUS, ONPEACIATh UX BUJ. COOTHOCUTH MPOCTPAHCTBEHHBIE (hu-

TYpBL.

Tema 3. «ToukH HA KOOPAMHATHOI MI0CKOCTH» (7 YacoB)
e KoopauHaTel
e [eomeTpus KIE€TYATON Oymary.
e J[aOUpPUHTHIL
Ooba3amenvHblil MUHUMYM COOEPIHCAHUA 00PA306AMENLHOT 001ACIMU MAMEMAMUKA
e Ormpenenenue MECTOHAX0XK/JIEHHUSI 0OBEKTOB Ha reorpaduyeckoi kapre.
e KoopauHaThl TOUKU Ha IJIOCKOCTH.
e [lonsipHble KOOPAMHATHI: YTOJI U PACCTOSTHUE.
e JlekapToBa cucTéeMa KOOpAMHAT B IPOCTPAHCTBE.
e lcTopuu 1aOMpPUHTOB.
TpeGoBanus kK reoMeTpUYeCKOH MOAr0OTOBKeE
Yposeenv o6azamenvnoii noozomosku oodyuarouwecoca
e HaxoauTb KOOpJIMHATHI TOUYKU U CTPOUTH TOUKY IO €€ KOOpAMHATaM Ha IJIOCKOCTH.
e Pemarp 3a/1a4M ¢ TOMOLIbIO METOJOB: MPOO U OLINOOK, 3aUu€PKUBAHUS TYIIMKOB U MpaBUia
OJIHOU PYKH.
Ypoesenwv 603morcnoit noocomoeku odyuarwuiezoca
e [IpuMEHATH METO/BI MPOXOKACHUS TAOUPHUHTOB.
e TlocTpoeHue OKpyKHOCTH Ha KJIeT4aToi Oymare.

Tema 4. «3ameuarebHbIe KpUBBIE» (9 YacoB)
e 3ameuaTenbHbIC KPUBbIE
e Kpussie [Ipakona
e Opuramu
e 3a1auu, rOJIOBOJIOMKH, UTPHI
Oba3amenvHbLIL MUHUMYM COOEPHCAHUA 00PA306AMETbHOU 00ACMU MAMEMAMUKA
e [IpaBuia nosryueHus: KpuBbIX J[pakoHa.
e CxknanesiBanue Guryp u3 Oymaru o cxeme.
e lcropuu 1aOUPHUHTOB.
e (CnocoOsl pemeHus 3aau ¢ Ja0upUHTaAMH.
TpeGoBanus kK reoMeTpHYeCKOH MOATOTOBKE
Ypoeenv ooazamenvnoii noozomoesxku ooyuarouezocs
e CtpouTh 3aMeyaTeNIbHbIe KPUBbIE (AILIUIIC, OKPYKHOCTh, THIIepOoITy, mapaboiy) OT pyKH ¢
MIOMOUIBIO BCIIOMOT'aTEJIbHBIX CPEJCTB.
e KoHCTpyHpoBaTh 331aHHbIE 00BEKTHI U3 Oymaru. Paborars no npeanucaHuio, YUTaTh 4yep-
TEXH U CXEMBI.



e BriensaTh B YCIOBHH 334y JaHHbIC, HEOOXOMMBbIE /Uil PELICHHUs 3a7a4i, CTPOUTD JIOTH-
YECKYIO LIEMOYKY PacCyKACHUH, COITOCTABIIATh IIOJIyYCHHBIN pe3yibTaT C YCIOBUEM 3a/1a-
4.

Ypoeenv 603mosrcnoit noocomosxku odyuarowezocs
e CTpouTh 3aMeyaTeNIbHBIC KPUBBIE (CIIHpaib ApXuMena, CHHYCOUTY, KapAHOU Ty, [IUKIOH-
ay ¥ 1p.).
e [IpuMEHATH METO/ABI MPOXOXKACHUS TAOUPHUHTOB.

TeMaTHuecKHil IJIaH Kypca

S kaace
Ne Ha3Banune Tembl KonuuectBo
4acoB

1. | Beenenue. ®urypbl Ha MIOCKOCTH. 11
2. | ®durypsl B IpOCTPAHCTRBE. 7
3 | 3mepeHune reoMeTpuIeCKUX BETUIHH. 6
4 | Tonogoru4ecKue OnbITHI. 4
5 | 3aHuMarenbHas TEOMETPHSL. 6

Htoro 34

TemaTn4yeckuii IJ1aH Kypca
6 kaacc
Ne Haszeanue Tembl KommuectBo
4acoB

1. | B3aumMHOe pacrosoKeHue MpsMbIX Ha mioc- | 13

KOCTH.

Cummerpust
2. | @urypku u3 KyoukoB. CBOHCTBa OKPY>KHO- )

CTH
3 | To4yku Ha KOOPIMHATHOM TUIOCKOCTH 7
4 | 3ameyarenbHble KPUBBIE 9

Hroro 34

ITepeyenb y4eOHO-MeTOAUYECKOI0 U POTPAMMHOI0 00ecnedeHns 00Pa3oBaATEIbHOI0
npouecca
YMK yumurens
1. Pocnosa JI.O. Meronuka npenoaaBaHusi HarisAHON reoMeTpUM ydaluxcsi 5-6 KJ1accos.
M.: Uznatennckuii 1oM “TlepBoe cenTsiOps”. ExxenenenvHas razera “Maremaruxa”, Nel9-
24, 2009.
2. Xomotr T.I'. Harmsmuas reometpus 5-6 kmaccel. M.: HzmarensctBo OOO “IkonbpHas
npecca”. JKypnan “Maremaruka B mkone”, Ne7, 2006.
3. Hlaperun, U.®. HarnsgHas reomeTpus. 5-6 kiI.: mocobdwe st oOIieo0pa3oBaTeIbHBIX
yupexaenuit / N.®.1apeirun, JIL.H. Epramxkuesa. — 13-e uzn., crepeorun. — M.: lpoda,
2013. - 189 c.
4. Epramxuena JI.H., ®anbke JI.5. Harnsanas reomerpus. 5,6 kiacc: NpuiioxkeHue K y4ueo-
HOMY nocobuto, 2006.
5. Jlunckas U.E. ®opMupoBaHre TOTOBHOCTH K U3yYEHHIO CUCTEMAaTHYECKOT0 Kypca reo-
METPHUH NOCPEACTBOM IIpenojaBanus npeamera «Harmsanas reomerpus» B 5-6 kiraccax.
Caiit: http://www.slideshare.net/lipskaya/5-6-14695201
YMK yuyammxcs
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http://www.slideshare.net/lipskaya/5-6-14695201

1. Ulapeirun, N.®. Harnsanas reomerpus. 5-6 k.. mocobue ais o0meo0pa3oBaTeIbHBIX
yupexnaenuii / U@ Ilapeirun, JI.H. Epranmxuesa. — 13-e uzn., crepeorun. — M.: JIpoda,
2015. - 189 c.

2. Hlapeirun, U.d. Maremaruka: 3agauu Ha CMEKalIKy: Y4e0. mocooue 1 S5-6 ki1. o01ieo0-
pazoBat. yupexaeauii / N.@.1llapeirun, A.B. llleBkun. — 5-¢ u3n. — M.: IIpocBemenue,
2000.-95¢
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KanenaapHo-reMaTuyecKuil nJjian

S kaace
Ne Tema, Koa-Bo va- Hata PaccMaTpuBaeMbie HOHATHS
OCHOBHOE cO/lepiKaHue YPOKa COB
1. Benenue. @®urypsl Ha IJIOCKOCTH - 11 yacoB
1 | [lepBsle maru B reoMeTpun. 3apoKACHUE U Pa3BUTHE I'e0- 1 Touka, npsAmMas, I0cKOCTb. OTPE3OK, JIyu.
MmeTpuueckoit Hayku. [Ipocreiimue reomerpuyeckue GUrypsl.
Touka, npsmas, I0ckocTb. OTpe30K, Jiyd. M3mepenue yr-
JIOB.
2 | Yrou. [locTtpoenne u n3MepeHue yrios. 1 Yron
3 | Bugst yrios. CMexHbIE U BEPTUKATIBHbBIC YTJIbI 1 CMexHbIe U BepTUKaIbHbIE YIJIbl, OMCCEK-
TpHca yria
4 | KounctpyupoBanue wu3 T. 1 Koncrpyuposanue
Ha IJIOCKOCTH U B
IPOCTPaHCTBE, HA KJIeT4aToil Oymare
u3 vyacteil OykBbI T.
5 | Ipaktuueckas paboTa O U3MEPEHHUIO YIIIOB. 1 TynoyronapHsli, OCTPOYTOIbHBIN, IPSIMO-
6 | TpeyronsHuK U KBaapaT TpeyroibHuK. Buabl TpeyroabHu- 1 YTOJIbHBIN TpeyrojabHUK. TeTpasap.
KOB.
7 | CymMa yTIioB B TPEYTrOJIbHUKE. 1
8 | [IpakTnueckast paboTa Ha HAX0XKIEHHE CYMMBI YTJIOB YEThI- 1
PEXYTOJIbHUKA, TPEYTOJIbHUKA, MHOTOYT OJIbHHKA.
9 | 3agaum Ha pa3pesanue u ckiaasiBanue guryp. Tanrpam. 1 PaBHOBenMKOCTH pUryp
10 | KoHcTpyKIM# U3 TPEyroJbHUKOB, IPSIMOYTOJIbHUKOB M KBaJI- 1
partos.
11 | I'eomeTpuueckue rosioBojgoMKH. CKiaspiBaHuEe GUTYpP «CIIO- 1 MHoronukocT! KBaapara
KU KBaJpaT», «COTHU U OTPEKb», «PAMKU U BKIIAIBIIITI
MoHnTeccopu», «Kpail B Kpail» U Jpyrue Urpsbl.
12 | IlenTamuHO, rekcaMuHO. MojienmupoBaHue. 1
2. Ourypsl B IPOCTPAHCTBE - 7 4aCcOB
13 | IlpocTpaHCTBO M pa3MepHOCTb. MUp TpeX N3MepeHui. 1 OnHOMEpHOE IPOCTPAHCTBO,
14 | ®opma u B3auMHOE pacnoyiokeHne GUryp B MpoCTPaHCTBE. 1 JBYXMEPHOE
IlepcriekTHBa. IIPOCTPAHCTBO,
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TpexMepHoe npocTpaHcTBo. [1nockue u
MPOCTPAHCTBEHHBIE (PUTYPHI.
[TepcnexkTrBa. YeThIpeXyroabHUK,
JIMaroHaIN YeTeipexyroipHuka. Kyo u mu-
pamuia

15 | IIpaBuibHble MHOTOrpaHHUKU. Ky0 1 ero coiictBa. @uryp- MHOrorpaHHMKH.
KU U3 KyOMKOB U UX 4acTeil. Ero Bepmunsl,
16 | [ABwkeHHE KYOMKOB M UX YacTeil. YHUKYO. 3aHUMATEIbHBIC pebpa, rpanu. Ky0: BepiuHsl, pedpa,
3aJ1a4H. I'PaHU, IAaroHab.
17 | Vrpsl 1 TOIOBOJIOMKH ¢ KyOOoM U mapauienenurneaom. Opu- Paspeprka ky0a.
ramu. M3roToBieHne pa3anuHbIX GUIYypOK U3 OyMaru. Hso0paxenue
0o0beMHbIX Guryp Ha miockoctu. Heogno-
3Ha4YHbIC (PUTYPBI.
18 | IlpaBmiIbHBIE MHOTOTPAaHHHKH. Terpasp, okrasap, rekca’ip, 10AEKadap,
19 | IIpaBuibHBIE MHOTOrpaHHUKH. M3roToBIeHnEe reomeTpuye- MKOCadIp
CKOW UTPYLIKH
3.3mepenne reomeTpru4ecKNX BeJUYHUH - 6 4acoB
20 | H3mepenue JUIMH, €IUHHALIBI H3MEPECHUS. Enunauinb! usmepenus JUIMHBIL.
CrapuHHbIE €IMHULIBI U3MEPEHUS.
DTaj0H U3MEPEHUS IITUHBI — METP.
Enununst usmepenust npuOopos..
To4yHOCTBH M3MEPEHUS.
21 | smepenue miomaneil, eTMHUIBI U3MEPEHHUS. Ennanner uamepenus momaneit. [lnomans
22 | IIpakTnyeckas paboTa Mo U3MEPEHUIO IO U PUTYPHI ¢buryps.
pa3HbIMH crioco0amHu.
23 | OKpyXHOCTb, €€ pasuyc, AMaMeTp, JUIMHA OKPYKHOCTH. OKpy»KHOCTb, pafinyc, JUAMETP, TPEYTOJIb-
24 | 3mepeHue JUTMHBI OKPYKHOCTH. HUK, BIINCAHHBINA B OKPYKHOCTh, MHOT'O-
YTOJIBHUK
25 | U3mepenune 0ObEMOB, eTMHUIIB I3MEPEHHSL. Equnanns! nsmepenus. O6beM Tena

4. TomosiornyecKkue ONbITHI - 4 yaca

26 | 'eoMeTpuuecKuii TPCHHHT. 3aHUMAaTeNbHBIE 33/1a41 HA MOJICYET

27 | durypsl OJHUM POCUYEPKOM Iepa. reOMEeTPUUECKUX (PUryp B pa3IuUHbBIX
TUTOCKUX KOH(QHUTYpaImsIx

28 | TomonoruyecKkue OIbITHI JIuct Mebuyca.
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29 | Tomonoruueckue OmbIThI 1 OnBITHI ¢ TUCTOM
Mebuyca.
BrruepunBanue
TEOMETPHUYECKUX
¢dburyp onHUM
pocuepkom. I'pad), y3msl rpada.
Bo3MmoskHOCTE TOCTpOCHUS Tpada
OJTHUM POCYEPKOM
5. 3anumaresbHasi reoMeTpus - 6 4acoB
30 | 3ammdpoBanHas nepenucka. 1 HIudp. [ToBopoT.
31 | 3ammdpoBaHHas nepenucka. 1
32 | KpoccBopasr 1 CocTaBiieHHEe KpOCCBOPJIOB
33 | 3ajgauu co CIUYKAMH. 1 3aHuMaTesIbHbIC 32/1a41 HA COCTABJICHHE
34 | 3agauum co CIUYKAMH. 1 FOMCTPUIECKHX (Hryp
u3 cmuek. Tpancopmanus puryp
35 | 3amaun co CITUYKAMU. 1

IIpU NMEpeKIagAbIBAHUN CIIMYCK
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KanenaapHo-reMaTuyecKuil nJjian

6 xnacc
Ne Tema, Koua-Bo Hara @®opMUpPOBaHNE OHATHS
OCHOBHOE CO/IepsKaHHe YPOKa 4acoB
1.B3aumMHoOe pacnoJioskeHre NPsIMbIX HAa miIockocTH. CumMmerpus (14 yacos)
1 | IMapannensHOCTh M NEpHEHAUKYIsSIpHOCTH. [IpoBenenue ma- | 1 [TapannenbHble M NEPHIEHAMKYIISPHBIE TPs-
paJIENIbHBIX PSIMBIX, IEPIEHAUKYIISIPA K MPSAMO. Mbl€ Ha IUIOCKOCTH U B IpocTpanctse. [lo-
2 | [lapannenbHOCTh U NEepHEHAUKYIApHOCTE. [lepecekaromuecs, | 1 CTPOCHHE NApAUICIbHBIX U IEPHEHIUKY-
CKPEILMBAIOINECS TIPSIMBbIE. JSIPHBIX NPSAMBIX C IOMOIIbIO JUHEUKH U
4yepTexXHoro yrojpHuka. Iloctpoenue nps-
3 [TapannensHOCTh M epneHAUKYIIpHOCTD. [lepecekaromue- | 1 MOIl, [ApaJUICIbHOM M IMEpICHIHKYISPHOI
Cs, CKPCHIMBAIOIIKMECS IPAMBIC. JTAHHOM, C MOMOILUBIO IUPKYJS U JIMHEUKH.
[lapannenbHble, NEPHEHAUKYISPHBIE U
ckpeuuBaromuecs pedpa kyba. Ckpeuuba-
IOLLMECS IPSAMBbIE
4 | Mapamnenorpammsl (KBanpar, npsimoyronsHuk). CBoicTBa 1 [MapannenorpamM, pomO, NPSIMOYTOJIbHHK.
KBaJparTa, NPsIMOYTOJIbHUKA. Hekotopsle cBoMcTBa IapauieaorpaMmoB.
5 | [apamnenorpammel (pomo6). CBoiicTBa poMoOa. 1 [Tonyyenue mapasuleNIbHBIX U IIEPIEHIUKY-
JSIPHBIX TPSMBIX C MOMOIIBIO THeperudanus
6 | IlapannenorpamMmel. ONBITHI C TUCTOM. 30JI0TOM MpsAMYroib- | 1 mucta. CBOMiCTBA KBaJpaTa M MPSIMOYTOJIb-
HUK. 30/10TOE CeUCHHE HUKa, TOJYy4YeHHbIE Iepern0aHueM JHCTa.
30J10TOE CEYECHHE
7 | 3epkanbHOE OTpaKEHUE [Tonyuyenne n3o0paxeHU NpU 3epKaTbHOM
OTpaXEHUH OT OJHOTO ¥ HECKOJIBKUX 3€pKall
8 Cummerpust, ee Buabl. OceBas CHMMETPHS. OceBas cummeTpus. 3epKajlbHasi CAMMETPHS
KaK 4aCTHBIM ciy4all oceBoil. LlenTpanbHas
9 Cummerpusi, ee BUbl. LleHTpanbHass CHUMMETpHS. cummerpusi. Mcrmosnp3oBaHne KambKu I
MOJIyYEHUsI LEHTPAJIbHO CHMMETPHUYHBIX
duryp
10 | boparopsl. bopatopel — nuHenHble opHamMeHTl. [lomy-

YeHHEe CUMMETPUYHBIX (QUryp: Tpadapersl,
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11 | Tpadapertsr. OpHaMeHTHI, Oopmtopbl. [IpuMeHeHne ma-
paUIEIIBHOTO IIEPEHOCA, 3E€pPKAIBHOM CHUM-
MeTpuu (C BEPTHKAIbHOW W TOPU30HTAIb-
HOM OCSIMH), MOBOpPOTa M ILEHTPAIBHOMN
CUMMETPUHU.

12 | ITapkeTsl. [linockue opHameHThHl — mapkeTbl. Boiaene-
HUe sA4elku opHaMmeHTa. [locTpoeHue opHa-

13 | OpHameHTSL. MEHTOB U MapKETOB

14 | Cummertpust noMoraer pemaTh 3aauu [Toctpoenue ¢uryp mpu oceBOd CHMMET-

pun. PaccrosHMEe OT TOYKM 1O HPSIMOM.
CBOICTBO KacaTeJIbHOM K OKPYKHOCTH

2. ®urypku u3 KyoOukoB u ux yacreii. CBOICTBO OKPY/KHOCTH

15 | ®durypku u3 KyOMKOB U UX YacTel Meton Tpex IpOoeKUHi IPOCTPAHCTBEHHBIX
ten. CocraBieHue Ky0a U3 MHOTOTpaHHU-
16 | ®urypku u3 KyOMKOB U MX 4acTeil. MeTox Tpex mpoeKuui KkoB. Ceuenns Kyda
17 | OnHO BaykHOE CBOMCTBO OKPY>KHOCTH BrnycaHHBI DPSAMOYTOJIBHBINA TPEYrOJIbHUK.
18 | OnHO BaXkHOE CBOMCTBO OKPYKHOCTH. BIMCaHHBIN B OKPYX- BrucanHbIi ¥ IEHTPAIBHBIN YroJl
HOCTb YI'OJI, ONIUPAIOLIUIICA Ha TUaMeTp.
19 | OxHO BayKHOE CBOMCTBO OKPYKHOCTH. BIIMCaHHEBIN B OKPYX-

HOCTbB YTOJI, OHI/IpaIOH_II/II‘/’IC}I Ha JUaMETDP.

3. Touku Ha KOOp)IHHaTHOﬁ IJIOCKOCTH

20 | KoopauHaTbl, KOOPAMHATHI, KOOPAUHATHL... [IpsiMoyroabHBIE OmnpeneneHre MECTOHAXOXKACHUS OOBEKTOB

Y TIoJIsIpHBIE Ha TuiockocTu. Urpa «Mopckoii 60ii» Ha reorpaduyeckoit kapre. OmpenencHue

21 | KoopanHatel, KOOpAMHATHI, KOOPAUHATHL... KoopnuHate! B MONOKEHHUs KopaOmsi B urpe «Mopckoii

IIPOCTPAHCTBE. 6o1». KoopaunarHas minockocts. Koopau-

HaTbl TOYKM Ha mockocTu. IlonsipHble Ko-

22 | KoopauHatel, KOOpAUHATHI, KOOpAUHATHL... rpa “OcTtpoB OpJMHATBL: yroJl U paccTosHue. Jlekaprosa
COKpOBHILT . CHUCTEMA KOOPJAMHAT B IPOCTPAHCTBE

23 | T'eomerpus KjIeTUaTOM OyMaru [ToctpoeHus meprneHAMKyIsipa K OTPE3KYy C

MIOMOMIBIO0 JINHEHKHU. [locTpoeHue okpyx«HoO-

24 | 'eomerpust KJIeTIATON OymMaru cTM Ha kjieryatoid Oymare. Iloctpoenue

MPSIMOYTOJIBHOTO TPEYTroJbHUKA M KBaJipaTa
0 33JJaHHOU ILIOIMAagU
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25

JlabupunTtel. Hute Apuaanasl. MeTton npo6 u ommooK.

26

JIaGupunTBl. MeTo/ 3auepkuBanus TynukoB. [IpaBuiio onHoiM
PYKHU.

Hcropun nmabupuaToB. CrIOCOOBI pEIICHHI
3a1a4 ¢ JJAOMPUHTAMU: METOJ Mpod U OLIu-
00K, METOJl 3aUepKUBaHUs TYNHUKOB, NPaBU-
JI0 OJHOU pyKH

4. 3aMmeuaTe/IbHbIe KPUBbIE

27 | 3ameuarenbHble KpUBBIC. DIUIHIIC, TUepOoa, mapabona Konnueckue ceueHuss KoOHyca: 3JUIMIIC,
OKpPYXHOCTb, Turepbomna, mapabona. Cru-
28 | 3ameuarenbHble KpuBble. Crimpans ApXuMmena, CHHyCOH/a, Py ’ p » 11ap
pans Apxumena. Cunycouna. Kapauowuna.
KapAnOuJ1a, LIUKJIOUIA, THIIOLUKIONUIbI
Huknoupa. I'unouukionga
29 | Kpussie JIpakona [IpaBuna nosyueHus: KpuBbix J{pakona
30 | Opuramu — HCKYCCTBO CKJIaibIBaHUs U3 Oymaru. M3rorosie- CknaznpiBanue ¢uryp u3 Oymaru 1o cxeme
HUE OPUTaMH.
31 | Opuramu — HCKYCCTBO CKJIaibIBaHUs U3 Oymaru. M3rorosie-
HUE OPUTaMH.
32 | 3amauu, roJIOBOJIOMKH, UIPHI 3ajauu, roJI0BOJIOMKH, UTPBI
33 | 3agauu, roJIOBOJIOMKH, UTPBI
34 | 3agauu, roJIOBOJIOMKH, UTPBI
35 | 3amauu, roI0BOJIOMKH, UIPHI
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INOACHUTEJIBHASA 3AIINCKA

[TpropuTeTHBIMU LENIIMU O0YYEHHUSI MaTeMaTHKe B 5—06 Ki1accax SIBJISIOTCS:

® TpPOJOIDKCHHWE (OPMHUPOBAHUS OCHOBHBIX MAaTeMaTHYECKMX IOHATHH  (YHUCIIO,
BEJIMYMHA, TeOMeTpHyeckas (Qurypa), OoOCCIeUYNBAIOIINX IPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHMsI 00yUaIOIINXCS;

® pa3BUTHE UHTEUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH  OOydarommxcs,
IIO3HABATEIbHONW aKTHBHOCTH, HCCIEIOBAaTENLCKUX YMEHHH, MHTEpeca K H3y4CHHUIO
MaTeMaTUKH;

® TI0/BEJCHUE OOYYAIONIMXCS HA TOCTYITHOM Ul HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTEMaTUKU U OKPYKAIOIIET0 MUPA;

e (QopmupoBaHue  (QYHKIMOHAJIBHOW  MAaTEMaTH4YeCKOW  TIPaMOTHOCTH:  YMCHUS
pacno3HaBaTh MaTEMaTUYeCKUE OOBEKTHl B PEAIbHBIX JKU3HCHHBIX CHUTYalUsX,
NPUMEHATh OCBOCHHBIE YMEHHMS ISl PEIICHHS IPAaKTUKO-OPHEHTHPOBAHHBIX 33714,
UHTEPIIPETHPOBATh IMOJYYCHHBIC pPE3yJbTaThl W OICHUBATh HMX Ha COOTBETCTBHE
NPaKTHYECKOH CUTYalnu.

DAOIT OO0 nns obyuatomuxcst ¢ 3IIP yuuTbiBaeT BO3pacTHbIE U ICUXOJOTHYECKHE
0COOEHHOCTHU O0YYAIOIINXCS C 3aJCP>KKOM MCUXUYECKOTO Pa3BUTHS.

Ob6ummu i Bcex oOyvaromuxcs ¢ 3IIP  sBistorcs TPyIHOCTH NPOU3BOJIBHOM
CaMOpEeryJsIliMM, 3aMEIJIEHHBIH TEMII U HEPAaBHOMEPHOE KAadyeCTBO CTAHOBJIEHUS BBICIIMX
NCUXUYECKUX (DYHKUIMNA, MOTHUBAIMOHHBIX M KOTHUTHBHBIX COCTaBISIOIIMX [O3HABATEIBLHOMN
nestenbHOCTH. [t 3HaunTenbHol yactu oOyvaromuxcs ¢ 3[1P tunuven nedumnur He TONBKO
MO3HABATENIbHBIX, HO U COLUAIbHO-TIEPLIETITUBHBIX U KOMMYHUKATUBHBIX CIIOCOOHOCTEH.

[lpu opranmzammu OOy4YEeHHST Ha YPOBHE OCHOBHOIO 0OmEero oOpa3oBaHUS CJEIyeT
YUUTBHIBATh OCOOEHHOCTH IMO3HABATEIBHOTO PAa3BUTHS, SMOIMOHAIBHO-BOJIEBONH U JIMYHOCTHOM
cdepsr oOyuarommxcs ¢ 3[1P, cnennguky ycBoeHus: iMu yd4eOHOT0 MaTepHuaia.

OAOIT OO0 mia obyuaromuxesa ¢ 3I[1P ompenenser, 4to obydaromuecs ¢ 3aAepPKKOM
NICUXUYECKOTO  Pa3BUTHsS  MOJYy4YaroT OOpa3oBaHME, COOTBETCTBYIOIIEE IO HMTOTOBBIM
JOCTIDKEHUSIM K MOMEHTY 3aBEpIlEHHUs] O0ydeHUus, IMJIaHUPYEMBIM pe3yJbTaTaM OCHOBHOI'O
oOuiero oOpa3oBaHMsl HOPMATUBHO Pa3BUBAIOIINXCSI CBEPCTHUKOB, U B TE K€ CPOKH 00ydeHUs (5
- 9 KJ1acchl) IPU CO3/1aHUM YCIIOBHM, YUUTHIBAIOIIUX UX 0COOBIE 00pa3oBaTeIbHbIE TOTPEOHOCTH.
[Tpu ob6ocHOBaHHON HeoOXoauMOcTH A oOyuatouuxcs ¢ 3[1P, He3aBUCHMO OT MpUMEHSEMBIX
00pa30BaTeNbHBIX TEXHOJIOTHM, CPOK MOJIYYEHUSI OCHOBHOTO 00Iero o0pa3oBaHusl MOKET OBITh
yBEJIMYEH, HO He Ooyee, yeM 10 MecTH JeT. B arom cioyuae oOydeHHEe MOXKET OBbITh
OpPraHU30BaHO 0 WHAMBUIYAJIbHOMY Y4e€OHOMY IUIaHy, pa3padaTbiBaeMOMY 0Opa3oBaTeIbHOMN
OpraHM3alel caMOCTOSITENIbHO, C y4yeToM ImpojoHranuu roja. CoOTBETCTBYIOLIAs
KOPPEKTHPOBKA BHOCUTCS B paboune NporpaMMbl yueOHBIX IPEAMETOB, KYpCOB, MOJTYJIEH.

Jna oOyuatomuxcst ¢ 3[IP nHeoOxomum nuddepeHnrpoBaHHBIl MOAXO0A K OTOOpPY
COJepXkKaHUs TMporpaMM Y4eOHBIX TpPEJAMETOB C YYE€TOM OCOOBIX 00pa3oBaTelbHBIX
noTpedHOCTel M BO3MOXKHOCTeH oOydaromerocd. O0beM 3HaHUN M yMEHUH MO Y4eOHBIM
npeMeTaM HECYIECTBEHHO COKPAIAaeTCs 32 CYET YCTPAHEHUS M30BITOYHBIX MO OTHOIIEHHUIO K
OCHOBHOMY COJIEpKaHUIO TPEOOBaHUH.

B nensx ynosnerBopeHus: 00pa30BaTeNbHBIX NOTPEOHOCTEW U MHTEPECOB 00YUAIOIIUXCS C
3IIP moryt pa3pabaTbiBaThCsi MHAMBHUAYaJIbHbIE y4eOHbIE IUIaHBI B IIpe/esax OCBauBaeMOM
00pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHMs B MOPSAJIKE, YCTaHOBICHHOM
JIOKaJIbHBIMM HOPMATHBHBIMH aKTaMH 00pa30BaTeIbHON OpraHU3aliH.

OCHOBHBIE JJUHUU COJIEP’KaHHs Kypca MaTeMaTHKH B 5—6 kiaccax — apudmernueckas u
reoMeTpuueckas, KOTOpble pa3BUBAIOTCS MapajliieIbHO, KaXk/1as B COOTBETCTBUHU C COOCTBEHHOU
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT JPYTOH, & B TECHOM KOHTaKT€ U B3aHMOJEHCTBUHU.



Taxoke B Kypce MaTeMaTHKH MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAaMH aireOpbl U ONucaTeTbHON
CTaTUCTHKH.

N3yuenne apudMeTHueckoro Marepuana HauMHAEeTCs CO CHUCTEMAaTH3allMd U Pa3BUTHUS
3HAaHUM O HaTypalbHBIX YMCJAX, MOJTYYEHHBIX HAa YpPOBHE HadyajbHOro oOmIero oOpa3oBaHUs.
[Ipy >TOM COBEpIICHCTBOBAHWE BBIYMUCIUTEIBHON TEXHUKH U (OpMUpOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCA C Pa3BUTHEM BBIYMCIUTEIBHON KYyJIbTYphl, B YACTHOCTH C
o0ydeHHeM IMpOoCTEHIINM NpuéMaM MPUKUIKU U OLEHKU pe3yJbTaTOB BbIUMCIECHUN. M3ydeHue
HaTypaJIbHBIX YUCEII IPOJOIDKAETCA B 6 Ki1acce 3HAKOMCTBOM C Ha4aJbHBIMU MTOHATHAMU TEOPHUU
JEIIAMOCTH.

Hauano u3ydeHuss OOBIKHOBEHHBIX M JECATHUYHBIX ApoOedl oTHeceHO K 5 kiaccy. OTo
NEepBbI dTalm B OCBOCHUHU APOOEH, KOrma MpPOMCXOIMT 3HAKOMCTBO C OCHOBHBIMH HICSIMH,
noHATUsAMH Tembl. IIpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOei B IOJHOM 00BEME
OPEIIECTBYET M3YyYCHUIO JECATUYHBIX OpOoOed, UTO 1eIeco00pa3HO ¢ TOUKU 3PEHHS JIOTHKU
U3JI0KEHUsl YHUCJIOBOM JIMHMHM, KOTJa MpaBwia JIEHCTBUH € JOECSATUYHBIMHM JAPOOSMH MOXHO
000CHOBaTh YK€ H3BECTHBIMU aJTOPUTMAMU BBINIOJIHEHUSI JEHCTBUH C OOBIKHOBEHHBIMHU
Npo0sMU. 3HAKOMCTBO C JECSATUYHBIMHM JIPOOSIMM PACIIMPUT BO3MOXKHOCTHU Ul MOHHMAaHMS
00y4arouMuUCs NPUKIAAHOIO IPUMEHEHUSI HOBOM 3alMCH IPU U3YYEHUU JIPYTUX NPEIMETOB U
IpU NMPaKTHYECKOM HCIoNb30BaHuU. K 6 Kitaccy oTHeCEH BTOpPOM 3Tan B U3y4eHUHU IpoOel, rie
IPOMCXOTUT COBEPIICHCTBOBAHWE HABBIKOB CPAaBHEHUS M MPeoOpa3oBaHMs IpoOei, OCBOCHHE
HOBBIX BBIYHCIUTEIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYHUCICHHWI, B TOM 4YHCIE
3HAUEHUHN BBIPAXKEHUH, COJAEPKAIIMX U OOBIKHOBEHHBIE, U JECATUYHBIE APOOU, YCTAaHOBIIEHUE
CBsi3el MEX/y HUMH, PacCMOTpEHHE NMPUEMOB pELIeHMs 3ajJad Ha aApoOu. B Hawane 6 kiacca
IIPOMCXOAUT 3HAKOMCTBO C IIOHATUEM IIPOLICHTA.

OCOOEHHOCTBIO M3YYEHHUs IMOJIOKUTEIbHBIX M OTPULATEIbHBIX YUCEN SBJISETCA TO, YTO
OHM TaKX€ MOTYT pacCMaTpUBAaThCS B HECKOJIBKO ATanoB. B 6 kilacce B Hayasie U3y4yeHUs] TEMbI
«IlonoxutenbHble U OTPULATENBHBIE YNCIa» BblAesdeTcs noarema «llemple uncna», B pamKax
KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMH YHMCIAMHU W JEHCTBHUSIMHU C IOJOKHUTEIBHBIMUA U
OTPULATEJIEHBIMY YMCIIAMU IIPOUCXOIUT HA OCHOBE COJEPKATENBHOIO MOAX0AA. JTO IO3BOJISAET
Ha JIOCTYTHOM YpOBHE ITO3HAaKOMHUTh OOYy4arOUIMXCAd HPAaKTHUECKH CO BCEMH OCHOBHBIMU
HNOHATUSAMHM TE€MBI, B TOM YHCII€ U C NPAaBWIAMHU 3HAKOB IPU BBIMOJIHEHUH apUPMETUYECKHX
neiictBuil. M3ydeHue paiyoHajIbHBIX YMCEN HAa 3TOM HE 3aKOHYUTCS, a OyJeT MPOJOJIKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu oOyueHuM pelIeHUI0 TEKCTOBBIX 3adad B 5—6 Kjaccax HCIHOJB3YIOTCS
apupmeTrueckue npuémsl pemeHus. [Ipu oTpaboTke BHIYUCIUTENBHBIX HAaBBIKOB B 5—6 Kiaccax
paccMaTpUBAKOTCSL TEKCTOBBIE 3aJ1a4 CIEAYIOIIMX BHJOB: 33a4M Ha JIBM)KCHHME, HA YacTH, HA
NOKYIKH, Ha PabOTy M MPOMU3BOJUTEIBHOCTb, Ha IMPOLEHTHI, Ha OTHOLIEHHUS U TMPOMOPLUH.
OOyyaromuecs 3HaKOMATCA ¢ NMpUEMaMH pelIeHUs 3a/1ad 1epedopoM BO3MOKHBIX BapHaHTOB,
yuatcst paboTaTth ¢ nH(popManuel, NpeIcTaBIeHHON B popMe TaOauIl WK AUarpaMM.

B nporpamme yuebHoro kypca «MaremaTuka» MNpeaycMOTpeHO (OpPMHUPOBAHKE
IpONeIeBTHUECKUX anredpandyeckux mpezcTaBieHuid. bykBa kak CUMBOJ HEKOTOPOTO 4Mcia B
3aBUCHMOCTH OT MAaTE€MaTH4YeCKOr0 KOHTEKCTa BBOJMTCS IOCTENEHHO. DyKBEHHAs CMMBOJIMKA
IIMPOKO HCIOJIB3YETCs MPEKIEe BCEro Uil 3amMCH OOIIMX YTBEPXKACHUH M NPEASIOKEHHA,
¢dbopMyJ1, B YaCTHOCTH JJISl BHIYUCIICHHUS T€OMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTHUTEIS»
4HCIIa.

B nporpamme ydeOHOoro kypca «MaremaTuka» NpeACTaBlI€HA HAIJSAHAS T€OMETpUs,
HalpaBjIeHHas Ha pa3BUTHE O0Opa3HOrO MBIIICHUS, NPOCTPAHCTBEHHOIO BOOOPAKEHMS,
M300pa3uTeNbHBIX yYMEHUH. OTO BaXHBI d3Tall B M3YyYEHUU TEOMETPUHU, KOTOPBIU
OCYILECTBIISICTCSI Ha HAIJISTHO-TIPAKTUYECKOM YpOBHE, ONMpAaeTCs Ha HarisaHO-00pazHoe
MBbIIIUIEHHE oOydaromuxcsi. bosbiias pojab OTBOAMTCS MPAKTUYECKOW AESITEIbHOCTH, OIIBITY,
HKCIEPUMEHTY, MoJienupoBaHuto. OO0yyaromuecs: 3HaKOMATCS C T€OMETPUYECKUMH (pUrypamu
Ha IUIOCKOCTH M B IIPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(QUTYpAaLUSIMH, ydaTcs U300pakaTh UX



Ha HETMHOBAHHOM M KJIeT4aToi Oymare, paccMaTpuBaIOT UX MpOCTeine cBoiicTBa. B mporecce
U3y4EHMsI HarJsIIHOM T€OMETPUM 3HAHMS, MOJIy4eHHbIE 00yUYarOIIMMUCS Ha YPOBHE HA4aJlbHOTO
o0uiero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo ywyeOHOMy IuUlaHy B 5—6 Kjaccax H3y4yaeTcs MHTETPUPOBAHHBIM INpeaMeT
«MaTeMaTukay, KOTOPbI BKJIIOYAET apu(pMETHUECKUi MaTepuall M HarsIHyI0 T€OMETPHIO, a
TaKXe IMPOINEIEeBTUYECKUE CBEICHMs M3 anreOpbl, 3JEMEHThI JIOTUKM M Hadaja ONHMCaTeIbHOM
CTaTUCTUKH.

Ha u3ydenne yueOHOro kypca «Martematuka» orBogutcs 340 gacoB: B 5 kmacce — 170
yacoB (5 4acoB B Hezeno), B 6 kiacce — 170 yacoB (5 4acoB B HEEIIO).

PEAJIMBALUSA BOCIITMTATEJIBHOI'O IOTEHIUAJIA YPOKA.

Peanuzamusi  MIKOJBHBIMU ~ [EJaroraMd  BOCHUTATENBHOTO  MOTEHIMAlla  ypoKa
[IpeIoiaraeT cieayrollee:

*YCTAHOBJICHUE JIOBEPUTEIHHBIX OTHOLIECHUH MEXAYy YYHTEIEeM M €ro Y4YeHHKaMH,
CHOCOOCTBYIONIMX IMO3UTHBHOMY BOCHPHUSTHIO yYallUMHUCS TpeOOBaHMA M TPOCHO yduTels,
NPUBJICYCHUIO WX BHHUMaHUA K OO0CyXJaeMoil Ha ypoke HH(OpMalMM, aKTUBHU3AIMH HX
IMO3HABATCIILHOM JCSITCIIFHOCTH,

*TIO0Y>KJICHHE IIKOJIHHUKOB COOJII0/IaTh HAa ypOKE OOIICTPUHSATHIE HOPMBI TOBEICHUS,
IpaBwjia OOLIEHUS CO CTapUIMMM (YUUTEISIMU) U CBEPCTHUKAMM (ILKOJIbHUKAMH), TPUHIUIIBI
yueOHOM TUCIUILIUHBI U CAMOOpPTraHU3allUu;

*IPUBJICYCHHE BHUMAHUS IIKOJHHUKOB K IIEHHOCTHOMY AaCIEKTY M3Y4aeMBIX Ha YpOKax
SBIICHUH, OpraHu3alns X paboThI C OTy4aeMOM Ha ypOKe COLMaIbHO 3HAYUMOM nHpopmanmen
— MHULIUUPOBAHKE €€ OOCYKIIEHUs, BRICKA3bIBAHUS YJAIIMMUCS CBOETO MHEHHS IO €€ TOBOY,
BBIPA0OTKH CBOETO K HEl OTHOIICHUS;

* ICTIOJIb30BAaHUE BOCIIUTATENIbHBIX BOZMOXKHOCTEHN cofiepKaHMsl y4eOHOT o peaMeTa Yyepes
JEMOHCTPAIMIO JETAM IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEACHHUS, MPOSBICHUS
YEJIOBEKOJIIOOUS U IOOPOCEPIEUHOCTH, Yepe3 MOI00p COOTBETCTBYIONIUX TEKCTOB JJISI YTCHMS,
3a]a4 JJIs pelIeHus], MPoOJIeMHBIX CUTYAIMH U1 00CYX/IEHUS B KJIacce;

*IPUMEHEHNE Ha YPOKE WHTEPAKTHBHBIX (POpM pabOTHI yJamIuxcsi: WHTEIUIEKTYaJbHBIX
UTp, CTUMYJIMPYIOLINX MO3HABATEIbHYIO MOTHBALMIO LIKOJbHUKOB; TUCKYCCHH, KOTOPBIE JAIOT
y4JaIIAMCsl BO3MOXXHOCTh TPHOOPECTH OIBIT BEIACHUS KOHCTPYKTHBHOTO JWAJIOTa; TPYIIIOBOU
paboTbl winm pabOThl B TMapax, KOTOpblE YYaT IIKOJbHUKOB KOMaHIHOM paboTe u
B3aUMO/ICHCTBHIO C IPYTHMH JCTHMHU;

* BKJIFOUEHUE B YPOK HIPOBBIX IMPOLENYp, KOTOPbIE MOMOTalOT MOJEPKATh MOTHUBAIIUIO
JeTell K TIONYYeHUIO 3HAaHWW, HAJOKWBAHWIO IMO3UTHBHBIX MEXIMYHOCTHBIX OTHOIICHHWH B
KJIacce, IOMOTaloT YCTaHOBICHUIO JOOpOXKeIaTenbHOM aTMochepbl BO BpeMs ypOKa;

sopranm3anys I1medCcTBA MOTHBHUPOBAHHBIX M OSPYAMPOBAHHBIX YyUYAIIUXCS Hal UX
HEYCIEBAIOIMMHI  OIHOKJIACCHUKAMHM, JAIOLIer0 MIKOJIbHUKAM COLMAIBbHO 3HAYUMBIA OIBIT
COTPYAHUYECTBA M B3aMMHOM ITOMOIIIN;

* MHULMUPOBaHME M TMOJECPKKA HCCIEI0BATEIbCKOM JEATENbHOCTH IIKOJIBHUKOB B
paMKax pearm3aluil UMHU WHAWBHIYaTbHBIX M TPYIIIOBBIX HCCIEAOBATEIBCKUX MPOEKTOB, YTO
JacT  IIKOJIBHUKAM  BO3MOKHOCTh — NPHOOPECTH  HABBIK  CaMOCTOSITEIBHOTO  pEIICHHS
TEOPETUYECKON MPOOJIEMBbl, HaBbIK T'€HEPUPOBAHUS U O(POPMIICHUS COOCTBEHHBIX HJIEH, HABBIK
YBOKUTEIFHOTO OTHOIIEGHUS K YYXHUM HUAesM, O(GOpPMICHHBIM B paboTax Jpyrux
UcclieioBaTesei, HaBbIK IMMYOJMYHOTO BBICTYIJICHUS Tepes ayAuTOpUel, apryMEeHTHPOBAHUS U
OTCTaMBAHUS CBOCH TOUKH 3PEHHUS.



COJAEP)KAHUE OBYYEHUA
S KVIACC

HarypanbHble unc/ia 4 HyJIb

HarypanbHoe uuncno. Psn matypaneHbix umcen. Yuciao 0. M3o0pakeHue HaTypalbHBIX
qrcesl TOYKaMU Ha KOOPIAWHATHOW (UMCIOBOM) MPSAMOIL.

[To3unmonHas cucreMa cuucieHus. Pumckas Hymepauusi Kak MNpUMep HEMO3ULHOHHON
CUCTEMBI cuuciaeHus. [lecsaTuunas cuctemMa CUUCIICHUS.

CpaBHeHUE HATYpaJbHBIX YHCEJ, CPAaBHEHUE HATypalbHBIX 4ucenl ¢ HyJIEM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HaTypaJIbHbIX YUCEIL.

CrnoxxeHue HaTypalbHBIX YHCEJ, CBOMCTBO HYJsSl IpU CIIOXKEHUU. BbluMtanue Kak
neiicTBre, 0OpaTHOE CIOXKEHUIO. Y MHOXKEHUE HATypabHBIX YUCEN, CBOMCTBA HYJS M €IMHUIIBI
npu yMHOXKeHUHU. [leneHue kak JercTBHE, 0OpaTHOE YMHOXKEHHIO. KOMITOHEHTHI ICHCTBUH,
CBsI3b MeX1y HUMH. [IpoBepka pesynbrara apudmerndeckoro neiicteus. [lepemecTurenpHoe u
CoueTaTeNbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOXEHHUS, PaclpelelUTeNIbHOE CBOMCTBO
(3aKOH) YMHOXKEHHUSI.

Hcnonp3oBanue OykB uisi 0003HAUEHHS HEM3BECTHOIO KOMIIOHEHTAa M 3alliCU CBOMCTB
apu(pMETUUECKHUX JICHCTBUM.

Jlenurenu u KpaTHbIE YMCa, PA3JIOKEHUE HA MHOXKUTENU. [IpocThie U cocTaBHBIE YMCa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHp C HaTypalbHBIM IIOKa3aTeJIeM. 3aluCh YMCIa B BUJE CYMMBI pPa3psiIHBIX
ClIaraeMbIX.

YucnoBoe BbIpake€HHE. BBIUKMCIEHHE 3HAYEHWHM YMCIIOBBIX BBIPAXKECHMM, IOPSIOK
BBIMIOJIHEHUsST  AeiicTBuif. lcmosnp3oBaHMe MpH  BBIUMCICHHUSIX IMEPEMECTUTEIBLHOTO U
COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacIpeelIUTEIbHOr0 CBOMCTBA
YMHOXEHHUS.

Jpoou

[TpencraBienue o qpolOu kKak croco0e 3amucH 4acTu BelUYUHbl. OOBIKHOBEHHBIE APOOH.
[TpaBuiibHBIE M HEMpaBUIbHBIE IpoOH. CMeranHas Ipo0k, IPeACTaBIeHNE CMEIaHHON JpoOu B
BUJIC HENpPaBUJIBHON JIpoOM M BbIIENEHHE IEeJOW YacTH YMClIa U3 HEMpPaBWIBHOM JpoOu.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOH TIpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokpailieHre
npo6eit. [IpuBenenue qpodu Kk HOBOMY 3HaMmeHaTelno. CpaBHeHUE IpoOei.

CrnoxxeHue u BblUMTaHUE JIpoOell. YMHOXKEHHE U JieIeHHe OpoOei, B3auMHO OOpaTHbIE
npodu. HaxoxaeHue yacTu 1esIoro 1 1eoro Mo ero yacTu.

Hecstuunas 3anuck apodeit. [IpeacraBienue aecsITHIHON ApOOU B BUJE OOBIKHOBEHHOM.
N300paskeHre NECATUYHBIX JIpoOel ToukaMu Ha 4YUClIoBOM mpsMoil. CpaBHEHHE AECATUYHBIX
JpoOeH.

Apudmernueckne 1eHCTBUS € AECATUUHBIMU Apo0sMH. OKpYTiIeHHE JeCATUYHBIX APOOeii.

Pemienne TekcToBBIX 32124

Pemtenne TeKCTOBBIX 3a/au apupMETUYECKHM CIocoOOoM. PerieHue joruyeckux 3ajad.
Pemenue 3amau nepeObopomM Bcex BO3MOKHBIX BapHaHTOB. Vcronb3oBaHue MpH pPEIIEHUH 3ada4
TaOJIUIl ¥ CXEM.

Pemenue 3ana4, cogepxamunx 3aBUCUMOCTH, CBA3bIBAIOIINE BETUYMHBI: CKOPOCTh, BpEMS,
paccTosiHue, IeHa, KOJUYECTBO, CTOMMOCTb. EJMHHMIIBI M3MEpeHUs:: Macchl, 00bEMa, ILIEHBI,
paccTosiHus, BpeMEHHU, CKOpOCTH. CBSA3b MEXY €IMHULIAMU U3MEPEHUS KaXKO0W BETMUHUHBI.

Penenne OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue JaHHBIX B BUJIE€ TAOIUI, CTOJIOYATHIX JUArpaMM.

Haruasinnas reomerpust



Harnsaneie npencraBinenus o purypax Ha IIOCKOCTH: TOUKa, IpsAMasi, OTPE30K, JIyd, YToJl,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. YToiI. [IpsiMO#i, OCTpBIi, TyNOl U pa3BEPHYTHIN
YTJIBL.

JnuHa oTpe3ka, METpUYECKHE €IWHMIBI JUIMHBL. J{IMHA JOMaHOW, IepuMeTp
MHOTI'OYTrOJIbHUKA. MI3MepeHne u nocTpoeHue yriioB ¢ IOMOILBIO TPAaHCIIOPTHPA.

Harnsignelie npencraBienus o purypax Ha IMIIOCKOCTU: MHOTOYTOJIbHHUK, MPSIMOYTOJbHUK,
KBaJpaT, TPEYTOJILHUK, O PaBEHCTBE (UTYD.

H3obpaxenue Gpuryp, B TOM yucie Ha kierdaroit 6ymare. [loctpoenue koHpurypaumii u3
qacTeil mpsAMOii, OKPYKHOCTH Ha HEIMHOBAHHOW M KieT4aroil Oymare. Vcmonb30BaHne CBOMCTB
CTOPOH U YIJIOB NIPSMOYTOJIbHUKA, KBAPATA.

[Tnomanp OpsIMOYroJibHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM uucie Guryp, n300pakEHHBIX Ha KieTyaTon Oymare. EnuHuUIIbI U3MepeHus TIoHaIu.

Harnsanaele mpexacraBieHuss O  IPOCTPAHCTBEHHBIX — (QUrypax:  MIPSMOYTOJbHBIN
napajuiesienunen, Ky0, MHOTOrpaHHUKU. M3o00pakeHue MpPOCTEHIIMX MHOTOIPAaHHUKOB.
Pa3Béprkn kyba u mnapamienenunena. Co3gaHwe MoOJeNEH MHOTOTpaHHUKOB (W3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHAIIOB).

O06BEM PAMOYTOIBHOTO Napaienenunena, Kyoa. EnuHunbs: nsmepenus o0bEMa.

6 KJIACC

HarypanbHble ynciia

Apudmernueckne AEHCTBUS C MHOTO3HAUYHBIMH HATypaJbHBIMU 4YHcIaMU. YuclioBble
BBIPAXECHUS, MOPSAOK JEHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcrosib30BaHuE MPH BBIUMCIECHUAX
IIEPEMECTUTENIBHOTO U COYETATEIbHOIO CBOMCTB CIIOKEHUS U YMHOKEHUS, PacpeesInTENbHOIO
cBoiicTBa yMHOeHUs. OKpyIjIeHUue HaTypajJbHBIX YHUCEN.

Jlenutenu u KpaTHbIE 4YMCIA, HAaUOONBIIMHM OOIIMH [enuTeNlb U HauMeHbllee olliee
KpaTHoe. J[eTMMOoCTh CyMMBI U ITpou3BeAeHUsl. [leleHue ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpamieHue apoodeii. CpaBHEeHHE U
ynopsounBanue Ipobei. Pernienue 3agau Ha HaXOXKIEHHWE YacTU OT ILIEJOr0 U LEJIOro Mo €ro
yacTu. [IpoOHoe 4Ymciio kak pe3ynabTaT neieHus. [IpencraBieHue necaTUYHON OpoOu B BHIIE
OOBIKHOBEHHOM JpoOM M BO3MOXHOCTb IpEJCTaBlIeHUs] OOBIKHOBEHHONW JpoOM B BHJE
JnecsaTHUHOM. JlecaTuuHble ApoOU U MeTpuueckas cuctema mep. ApupmeTnueckue IeHCTBUS U
YHCIIOBbIE BEIPAXKEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSMHU.

OtHowienue. JleneHue B JaHHOM OTHoueHuH. MacmTad, nponopuus. IIpumenenue
IIPONOPLUI NPU PELIEHUH 3a/1a4.

[TonsiTue nmpouieHTa. Briunciienne nponeHTa OT BEJIMYMHBI U BEJIMYUHBI 10 €€ MPOLEHTY.
BbipakxeHue MpoLEHTOB NECATUYHBIMHM Jpo0siMu. PerieHue 3aiad Ha MpoOLEHTHI. BoipaxeHnue
OTHOIIEHUSI BEIMYMH B MTPOLIEHTAX.

ITosoxkuTEIBHBIC M OTPHIIATEIbHBIC YHCJIA

ITonoxurensHple ®  oTpuuarenpHble  uucna. lLlenpie uywmcnma. Moayne  4ucina,
reoMeTpuyuecKas HMHTepHpeTanus MoAyis uucia. M3o0paxkeHne ducell Ha KOOPAMHATHOU
npsiMoi.  YucnoBble npomexyTku. CpaBHeHue uucen. Apudmernyeckue IeHCTBUS C
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YACTIAMH.

[IpsimoyronbHasi cucTeMa KOOpPAMHAT Ha IIockocTu. KoopauHaThl TOUKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek u GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHbIE BBIPAKEHUS

[Tpumenenue OykB JUIs 3alIUCH MaTeMaTHYECKUX BhIpaXKEHUH U npenioxeHuid. CBoHcTBa
apumeTnyeckux JeicTBuil. bykBeHHBbIE BbIpaX€HUS U UYMCJIOBBIE IMOACTAaHOBKU. BykBeHHbIE
pPaBEHCTBA, HAXOXJIEHUE HEU3BECTHOro KoMMoHeHTa. Dopmynbl, (GopMynbsl NepuMerpa u
IUIOIIA/IM IPSIMOYTOJIbHUKA, KBajipaTa, 00bEMa napasiesenurnena 1 Kyoa.

Pelnenue TeKCTOBBIX 32124



Pemienne TeKCTOBBIX 3a/au apupMETHUYECKHM CIIOCOOOM. PerieHne JOrHMuecKuX 3ajaad.
Pemenue 3anau nepe6opoM Bcex BO3MOXKHBIX BapUAHTOB.

Pemenue 3anau, cogepxaiiux 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIUUNHBI: CKOPOCTh, BpEMS,
paccTosiHUe, 1I€HA, KOJUYECTBO, CTOMMOCTb, INPOU3BOAMTENBHOCTb, BpeMs, O0BEM pPabOTHI.
EnvHuLBI M3MEpEeHUs: Macchl, CTOMMOCTH, PAacCTOSHUS, BpEeMEHH, CKOpOCTH. CBsA3b MeEXay
€IMHULIAMH U3MEPEHUs KaXKJJON BEJIMYUHBI.

Pemenne 3amad, CBsA3aHHBIX C OTHOILEHUEM, IPONOPLHUOHAIBHOCTHIO BEJIMYMH,
IPOLIEHTAMU; pEeIlIeHNEe OCHOBHBIX 33]1a4 Ha JPOOU U MPOLIEHTHI.

Ouenka U NpUKUAKA, OKpyrieHue peszyibrara. CocTaBieHHe OYKBEHHBIX BBIPAXEHHH MO
YCIIOBHIO 33Jauu.

[IpencraBieHne AaHHBIX C MOMOINBIO Tabmui u auarpamm. Croi0uaTbie AMArpamMMbl:
YTEHUE U ToCTpoeHHe. YTeHne KpyroBbIX TUarpaMm.

Harasignas reomerpust

Harnsiiaele npeacraBieHus o GpUrypax Ha INIOCKOCTH: TOYKa, IIpsiMasi, OTPE30K, JIyd, YIoJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3auMHoe pacnosiokeHue JAByX MpSAMBIX Ha IUIOCKOCTH, IapajuleibHble IpsMBbIE,
NEepIEeHIUKYIIApHbIE MpsiMble. 3MepeHue paccTOSIHUM: MEXIy ABYMs TOYKaMHU, OT TOYKH J0
OpsSMOM, JJIMHA MapIIpyTa Ha KBaIPaTHOM ceTke.

W3mepeHne M MOCTPOECHUE YIJIOB C MOMOUIbIO TpaHCIOpTHpa. Buasl TpeyroiabHUKOB:
OCTPOYIOJIbHBIM, MPSIMOYrOJbHBIN, TYNOYTOJNbHbIH, pPaBHOOEAPEHHBIN, PaBHOCTOPOHHUA.
UeTbIpE€XyrobHUK, IPUMEPHI YEThIPEXYTOJbHUKOB. [IpsIMOyronbHUK, KBaapaT: UCIOIb30BaHUE
CBOWCTB CTOpOH, YIJIOB, AuaroHaieil. M3o0pakeHne reoMeTpuyeckux GUryp Ha HeIMHOBAaHHOM
Oymare c MCIOJNb30BaHUEM LMPKYIs, JUHEHKH, yrojbHUKA, TpaHcrnoptupa. [loctpoeHus Ha
KJeTyaTtoil Oymare.

[Tepumerp muOTOYTONBHUKA. [ToHATHE TUTOMAAN GUTYPBI, €AUHUIBI U3MEPEHHUS TUTOIIAIH.
[TpubnuxEéHHOE U3MepeHHe IUIomWaau Quryp, B TOM 4YHCI€ Ha KBaJIpaTHOW CeETKe.
[TpubnmxEHHOE U3MEPEHNE AJIMHBI OKPYXHOCTH, TUIOIIAU KpyTa.

CuMMeTpus: LIEHTpaJlbHasA, OCEBas U 3€pKajbHasi CAMMETPHHU.

[TocTpoeHne cUMMETPUYHBIX QUTYP.

Harnsiiaele mpeacTaBieHHss O MPOCTPAHCTBEHHBIX (UIypax: Mapajuleienumnesn, Kyo,
npusMa, NupaMuaa, KOHyc, HWIMHIP, map U chepa. M3o00pakeHrne mpocTpaHCTBEHHBIX (uryp.
[Tpumepel  pa3BEPTOK MHOTOTPAaHHMKOB, LWIMHApa M KoHyca. Co3ganue Mopenen
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUAA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHoCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbI y4eOHOro Kypca «MaTtemaTrukay
XapaKTepPU3YHTCA:

1) naTpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYECKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPHUKIIAIHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas.,
IPEJICTaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKUMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HarmpuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUUYECKUM IPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUUECKUX MPUHIUIIOB B AEATEIBHOCTH YUYEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs YCHEIIHON MpOoQeCcCUOHANBHON EATEeIbHOCTH M Pa3BUTHEM HEOOXOJIUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B ACSITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHSA YEJIOBEKa, MPUPOJLI W OOIIeCTBa, MOHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl UYelIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpPA, OBJAJACHUEM NPOCTEUIIMMH HaBbIKAMHU
WCCIIEIOBATEIIbCKON NEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopmMupoBaHMe  KYJbTYpPbl  310POBbS M
IMOIUOHAIBLHOIO 0J1IAroNoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/J0POBbBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBhIKA peIIeKCcuw,
MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpUEHTAIMEH HAa MPUMEHEHHWE MAaTEeMaTHYECKUX 3HAHWH NI PeIIeHUs 3a/1ad B 00JacTH
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejbl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U IyTel X pelieHus;

8) axanTanust K MN3MEHAOLUMCS YCJI0BUAM COLMATBHON M NPUPOAHOH Cpelbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS y JAPYTUX
JI0JIeH, MpUoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHMI, B TOM 4ucie (GOpMYIHPOBATH UJECH,

HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBI0  OCO3HABATh CTpECCOBYKO CHUTyallMIO, BOCIPUHHMATb CTPECCOBYIO

CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GOpMYIMPOBATH U OLEHUBATH PUCKH U TIOCTIEACTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble JJornueckue aeiicTBu:

BBISBIISITh M XapPaKTEPU30BATh CYIIECTBECHHBIC MPHU3HAKKM MATEeMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOIICHUNA MEXAY MOHATHAMH, (OPMYIHUPOBATH OMPEACICHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALMU, OCHOBAHUS AJIs1 0000ILEHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (HhOpPMYyIUpOBaTh U NPeoOPa3OBbIBATH CYXKAEHUS: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpPEYHs B (paKTax,
JAaHHBIX, HAOMIOACHMSIX W YTBEPXKACHUAX, Mpe/ularaTb KPUTEPUU Ui BbISIBICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeJIaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOYE€HUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3duparh 10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHUN (IPSMbIE U OT IPOTUBHOTO),
IPOBOJIUTH CaMOCTOSATEIbHO HECIOXHBIE JI0Ka3aTeNbCTBA MaTeMaTH4YeCKHX (DaKTOB,
BBICTpAauBaTh apryMeHTalllI0, [IPUBOJUTh IPUMEPBl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pemieHus y4eOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAMIMUNA C yU4ETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBbIe ncciaenoBaTenLCKHe AeliCTBUA.

UCIIONIb30BAaTh  BOMPOCHI  KaK  WCCIIEMOBATCIIbCKHA  MHCTPYMEHT  ITO3HAHWUS,
(hopMyIMPOBaTh BOIPOCKHI, PUKCUPYIONINE MPOTHBOPEYHE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
HO3UIUI0, MHCHHE;

MPOBOAWTH MO CaMOCTOSITENIbHO COCTABICGHHOMY IUIAHY HECIIOKHBIH OJKCIEPUMEHT,
HEOOJBIIOE WCCIEOBAHHE IO YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

caMoCTOsITeNbHO  (OpMYIUPOBaTH  0000IIEHHST W  BBIBOJBI MO  pe3yibTaTam
MPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCThH MOTYYCHHBIX
PE3yIhTaTOB, BBIBOJIOB M 000OIICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKKE BBIIBUTATH MPEANOIOKCHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISBIISATh HEJOCTATOYHOCTD U M30BITOYHOCTh HH(OPMALINH, TaHHBIX, HEOOXOAUMBIX JUIS
peleHNus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HUHTEPIPETHPOBATh HH(OPMALINIO
pa3IMYHbIX BUJOB U (DOPM Mpe/ICTaBICHHUS,

BBIOMpAaTh (opMy IpecTaBiIeHUs WHPOPMAMK U WLIIOCTPUPOBATH pelIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMY;



OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSIM, MPEUIOKEHHBIM yYUTEIEM WIH
Cc(OPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

BOCIIPHHUMATh U (DOPMYITUPOBATh CYXKIEHHS B COOTBETCTBHH C YCJIOBUSIMH U LIEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIP@KATh CBOK TOYKY 3pPCHHS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHCHHSI 10 XOJy PEIICHUS 3aJaud, KOMMEHTHPOBATh
TIOJTYYCHHBIH PE3yIIbTaT;

B X0z 00CYXKIeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TE€MbI, TIPOOIEMBI,
pelaeMoil 3aJauu, BHICKA3bIBaTh HJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHUSs, COMOCTABIIATh
CBOHM CYXKIICHUS C CY)KICHUSIMH JPYTrUX yYaCTHUKOB TUAlIora, OOHAPYKUBATh pa3iHuue
U CXOJCTBO MO3MIMH, B KOPPEKTHOH ¢opme (OopMyIHpOBaTh PaA3HOIIACUS, CBOH
BO3PaXKCHUS;

NPEICTaBIATh PE3YJAbTATHI PEIICHUS 3a7a4yM, SKCIEPUMEHTA, UCCICIOBAaHMSA, MPOEKTA,
CaMOCTOSITENIFHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 33734 NPE3CHTAMH H
0COOEHHOCTEH ayTUTOPHH;

MOHUMAThH M MCIIOJIH30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBHIYaJILHOW paOOTHI IIpH
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATD 1IeJIb COBMECTHOM JESATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pactpeaesaTh BUIbl paboT, JTOrOBapUBATHCS, OOCYKIATh MPOIIECC U PE3yJIbTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CyKaeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh Pa0OTHI M KOOPIUHUPOBATH CBOM JICHCTBUS
C JIPYT'MMH YJI€HaMH KOMaHIbl, OLICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aHUMOJCHCTBHSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIATh IUIaH, alTOPUTM pelleHHs 3ajadud (WIM €ro 4YacTh),
BBIOMpATh C€HOcO0 pelmeHus ¢ Y4€TOM MMEIOLIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BAPUAHTBHI PEIICHUN C y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, IMOUMOHAJLHBLIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMHU CAMOMNPOBEPKU, CAMOKOHTPOJISI MPOLECCa U pe3ysibTaTa PelIeHHs
MaTeMaTHYeCKON 3aJjauu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTHh NpU PELIEHUU 3a7aud, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAllIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa JESTENbHOCTH MOCTABJICHHOW IIEIM U YCIOBHSIM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJJOCTUKEHUSI 1IeJIU, HaXOJUTh OIINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K koniy oOyuenus B 5 kJacce oOydaromMiics MOMYYHUT CJIEIYIOUIUE INpPEIMETHBIE

pe3yJbTATHI:

Yuciia 1 BLIYUCIECHUSA
[ToruMaTe ¥ TPaBUIIBLHO YMOTPEOJIATh TEPMHUHBI, CBSI3aHHBIC C HATypaIbHBIMH YHCIIAMH,

OOBIKHOBEHHBIMU U JACCATHYHBIMHA IIpO6$IMI/I.

CpaBHI/IBaTI) " ynopsaao4uBaTb HATYpaJIbHBIC YHCJia, CPAaBHHUBATH B HpOCTGﬁIHPIX cirydasax

OOBIKHOBEHHBIE APOOU, AECATUYHBIC APOOH.



COOTHOCUTh TOUYKY Ha KOOPJAWHATHOM (YMCIIOBOI) MHpsSIMOM C COOTBETCTBYIOIIUM €l
YHCIIOM U U300pakaTh HATypaJbHbIE YKCIa TOYKAMU HA KOOPAMHATHOM (YMCIOBON) MPAMOI.

Beimonusate apudmMerndeckue NEHCTBUS ¢ HATYpPAIbHBIMU YUCIIAMHU, ¢ OOBIKHOBEHHBIMU
JIpOOSIMHU B MPOCTEUIIUX CTydasix.

BrInoaHsATE TPOBEPKY, MPUKUIKY PE3YJIbTaTa BRIUUCICHUH.

OKpyrJATh HaTypaJIbHbIEC YUCIIA.

PemieHue TeKCTOBBIX 3324

Pemarb TexkcToBbIe 3a7jaun apu(PMETUYECKUM CIIOCOOOM U C MOMOIIBI0 OPTraHU30BAHHOTO
KOHEYHOT0 Tiepedopa BceX BO3MOXKHBIX BapUAHTOB.

Pewmate 3amaun, coaepkaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUMHBI: CKOPOCTh, BpEMS,
paccTosiHue, 11€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3aIIUCH, CXEMbI, TaOJIUIIbI, 0003HAUYEHHUS IIPU PEILICHUH 3a7ay.

[Tonb30BaThCst OCHOBHBIMM €IMHUIIAMH U3MEPEHUS: 1IEHbI, MAaCChl, PACCTOsIHUS, BPEMEHH,
CKOPOCTH, BbIpaXkaTh OJITHU €MHULIbI BEJIMYUHBI YEPE3 IpYyTHUE.

W3BnekaTp, aHATU3UPOBaTh, OLICHUBATh WH(POPMAILNIO, TIPEACTABICHHYIO B TabmuIle, Ha
CTONOUYaTON aUarpamMme, WHTEPIPETUPOBATH MPEACTABICHHBIC AaHHBIC, UCIIOJIB30BAaTh JaHHBIC
IIPU pEIICHUH 3ajay.

Harnsinnasi reomerpust

[Tonb30BaTbcs IEOMETPUUECKUMU MMOHATHSMM: TOYKA, MpsMas, OTPE30K, Jyd, YroJl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOIUTE TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpA, MMEIOMUX (GOpMYy H3YUIEHHBIX
FeOMETPUUECKUX Uryp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C  yIJlaMU: BEpLIMHA, CTOPOHA, C
MHOT'OYTOJIbHUKAaMH: yroJl, BEpLIMHA, CTOPOHA, JAHAaroHajidb, C OKPYKHOCTBIO: paguyc, TUaMeTp,
LEHTP.

N300paxaTh H3y4yeHHBbIE TeoMeTpuyeckue GUrypbl Ha HETMHOBAHHOW M KJIETYaTOH
OyMmare ¢ HOMOUIbIO UPKYJIS U JIUHEHKH.

Haxonuth OIuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOLIBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTb 3aJaHHOTO pajnyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBaApaTa JJIsl UX HOCTPOECHMUS,
BBIUMCJICHMS IIOIAAN U IEPUMETpA.

BbraucnsaTe nepuMeTp U MIIoMaab KBajapaTa, IpsIMOYTOJbHUKA, (DUTYP, COCTABICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4yHclie QUryp, N300pakEHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaTbCcsl OCHOBHBIMM METPUYECKMMH E€AUHULAMU W3MEPEHHUs JUIMHBI, IUIOUIa/H;
BBIPAKATh OJIHU €AMHUIIBI BEIMYUHBI Uepe3 IpyTrue.

Pacno3naBath mapamnenenunen, Ky0, HCIONBb30BaTh TEPMHUHOJOTHIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHM], HAXOUTh U3MEPEHU NapajuleNenunena, Kyoa.

Brrancnsate 00b€M KybOa, mapajuieNienunena mo 3aJaHHbIM H3MEPEeHHsIM, MOJIb30BaThCs
eIMHUIIAMU U3MEPEHUS 00BEMA.

Pemate HecnoXHbIE 337a4d Ha U3MEPEHHE T'€OMETPUYECKUX BEIMYMH B IMPAKTUUYECKHUX
CUTYaITUsX.

K koniy oOyuenus B 6 kJacce oOydaromMiics MOMYYHUT CJIEIYIOLUIUE INpPEIMETHBIE
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

3HaTh M TIOHUMATh TEPMUHBI, CBS3aHHBIC C PA3IUYHBIMH BUIAAMH YHCEN U CIIOCO0AMHU UX
3aMucH, IEPEeXoUTh (€CIH 3TO BO3MOXHO) OT OJHOUM (POPMBI 3aMKCH YHCTa K APYTOM.

CpaBHUBaATh W YIOPSJAOYMBATH 1IETbIE€ YHCIIA, OOBIKHOBEHHBIE W JCCATHUYHBIC IPOOH,
CpPaBHUBATh YKCIIA OJTHOTO U Pa3HbIX 3HAKOB.

BrImotHATE, codeTass yCTHbIE W MHChbMEHHBIE TPUEMBI, apuPMETHYECKHE ICHCTBUSA C
HATYpaJIbHBIMH U TENBIMH  YHUCJIaMH, OOBIKHOBEHHBIMH U  JECSATHYHBIMH  JPOOSIMH,
MOJIOKUTETHPHBIMHA M OTPUIIATEIIbHBIMU YMCIIAMH.



BpranciisiTe 3HaUEHUS YUCIOBBIX BBIPAXKEHUI, BBIMOJHATH IPUKUAKY U OLIEHKY pe3yJibTaTa
BBIUMCJICHUM, BBIMOJIHATH MPEOoOpPa3oBaHMsI YHCIOBBIX BBIPAKEHUNH HA OCHOBE CBOMCTB
apuQMeTHYECKUX IeHCTBUH.

COOTHOCUTh TOYKY HAa KOOPAMHATHOW HPSIMOM € COOTBETCTBYKOIIMM €W YHUCIOM U
n300paxkaTh YMCJIa TOUKAMU HAa KOOPAMHATHOM NMPSAMOM, HAXOIUTh MOAYJIb YUCIIA.

COOTHOCUTB TOUYKH B MPSAMOYTOJIbBHOM CUCTEME KOOPAMHAT C KOOPAUHATAMU ITOU TOUKHU.

OKpyTasTh LEbIe YUCa U JECATUYHbIE JPOOU, HAXOUTh MPUOIMKEHUS YHUCEIL.

YucnoBble 1 OyKBEeHHbIE BbIPAKEHUSA

[TonumaTh U ynoTpeOIATh TEPMHHBI, CBS3aHHBIC C 3aIHCHIO CTENECHM YHCIA, HAXOAUTh
KBaJIpaT U KyO YuCIIa, BEIYMCIATH 3HAUEHUS YHCIOBBIX BBIPAXKECHUM, COJIEPKAINX CTETICHHU.

ITonb30BaTbesd MpU3HAKaMKU JEIMMOCTH, PACKJIAbIBaTh HATYpaJbHbIE YKMCJIA HA IIPOCTHIE
MHOYHUTEIH.

[Tonb30BaTbes MacITabOM, COCTABIIATH IPONOPLIMU U OTHOLIEHHUS.

Hcnonp3oBaTh OyKBBI 17151 0003HAYSHUS YUCEN IIPU 3alMCH MAaTEeMAaTUYECKUX BBIPAKECHUIA,
COCTaBIISITh OYKBCHHBIE BBIPAKCHUS U (DOPMYIIBI, HAXOAUTH 3HAUCHUSI OYKBCHHBIX BBIPAKEHUH,
OCYIIECTBIISIs1 HEOOXOIUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxonnuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 32124

Pemate MHOTOIIArOBBIE TEKCTOBBIE 3329l apU(METHYECKIM CIIOCOOOM.

Pewate 3amaud, CBsI3aHHBIE C OTHOILLIEHHUEM, IPONOPLUHUOHAIBHOCTHIO BEJIMYUH,
NPOICHTAMU, PEeIIaTh TPU OCHOBHBIE 33/1a4X Ha IPOOU U MPOLIEHTHI.

Pewate 3amaun, coaeprkaiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTh, BPEMS,
paccTosiHue, 1eHa, KOJMYECTBO, CTOMMOCTb, MPOU3BOAMTEIBHOCTh, BpeMs, 00bEM padoThI,
UCTIIONB3YS  apudMeTHUeCKHe JeHCTBHs, OLIEHKY, NPUKHUIKY, I[0JIb30BAaThbC E€AMHHUIIAMU
U3MEPEHMS COOTBETCTBYIOIIMX BEJIUYMH.

CocTaBnsiaTh OyKBEHHBIE BBIPAXKEHHS 110 YCIOBHIO 3aJa4U.

W3Briekaty uH(pOpMALIHIO, MPEACTABICHHYIO B TaOMUIaX, HA JIMHCWHOM, CTOJIOYATON WiIn
KpYyTrOBOM JMarpammax, WUHTEpPIPETUPOBATH IMPEACTABICHHBIC JAHHBIC, UCIOJIb30BaTh JAHHbBIC
IIPU PELIECHNH 3a/1a4.

[TpencraBisiTh MHPOPMAIIHIO C TOMOIIBIO TAOIUI, THHEHHON U CTON0YATON AHArpaMM.

Harasanas reomerpus

[TpuBoaUTE TpPUMEPHl OOBEKTOB OKPYXAIOIIETO MHpa, UMEIMUX (GOopMy H3YUEHHBIX
T€OMETPUUYECKHUX TUIOCKUX W MPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI PABHBIX M CUMMETPHUYHBIX
buryp.

N300paxaTb C TOMOIIBIO IMPKYJIsS, JIMHEHKH, TPAHCIOpPTHpa Ha HEIWHOBAaHHOW U
KJIeT4aToil Oymare wW3y4deHHbIe IUIOCKHE TeoMeTpuueckue GUrypsl U KOH(HUTypaiuw,
CUMMETPUYHBIE (PUTYPBHI.

[Tonb30BaTbcsi TEOMETPUYECKHMMH  TOHSATHUSMHU:  PaBEHCTBO  (QUIYp, CHMMETpHS,
HCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CHMMETPHEN: OCb CHMMETPHH, LIECHTP CUMMETPHH.

HaxomuTe BeNMMYMHBI YIVIOB M3MEPEHUEM C TOMOIIBIO TPAHCHOPTHUPA, CTPOUTH YTJIIbI
33JIaHHOM  BEJIMYMHBI, II0JIb30BaTbCA IIPU PEIICHHM 3a7a4 TIpajyCHOM MeEpoH YIJIOB,
pacro3HaBaTh HAa YEPTEKAX OCTPBIN, IPSIMOU, Pa3BEPHYTHIA U TYIIOU YIJIBL.

BeluncnaTe JUIMHY JIOMaHOM, NEpPUMETP MHOTOYI'OJIBHHMKA, ITOJIb30BAaThCA EIMHHUIIAMH
M3MEPEHUS JUIMHBI, BBIPAXKATh OJJHU €IMHULBI U3MEPEHUS JJIMHBI YEPE3 APYyTHUe.

HaxonuTk, HCONIb3ysl YEPTEKHBIE MHCTPYMEHTBI, PACCTOSAHUS: MEXAY IByMSI TOUKaMH, OT
TOYKH JI0 IPSMOM, IJIMHY IIYTH Ha KBAaJAPaTHOM CETKE.

Bbruncnsate 1iomane QUryp, COCTAaBIEHHBIX W3 MPSAMOYTOJbHUKOB, HCIOJB30BaTh
pa3OueHre Ha MPSMOYTOJbHUKH, Ha paBHbIE (PUTYpHI, JOCTpaWBaHHE OO MPSIMOYTOJbHUKA,
MOJIb30BaThCSl OCHOBHBIMU E€IWHUIIAMU HW3MEPEHUs IUJIOIIA/IM, BBIPAXKATh OJIHH €IMHUIBI
U3MEPEHHUs IUIOLIAN YePe3 APYTHE.



Pacno3naBate Ha MOZENSAX U M300pAKEHUSX MUPAMUAY, KOHYC, HMWIMHIP, UCTIOIb30BaTh
TEPMHUHOJIOTHIO: BEpILIKMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkaTh Ha KJIETYaTON OymMare mpsMOYTOJIbHBIN MapajieIenuIeI.

Bbruncnsate 00bEM MpSMOYTOJIBHOTO MapaieNenumesa, Kyoa, moib30BaTbCsi OCHOBHBIMU
€IMHUIIAMU U3MEPEHUST 00BEMA;

Pemate HeclioKHBIE 33J]a4l HA HAXO0XKJIEHUE T€OMETPUYECKUX BEIWYUH B MPAKTUYECKUX
CUTYalUsX.

JIn4HOCTHBIE, METANPEIMETHbIE U MPEIMETHBIE PE3YJIbTaThl OCBOCHUS 00YYAIOUIMMHUCS C
3agepxkoil necuxudyeckoro pasButus PAOII OOO s obyuaromuxcs ¢ 3[IP (Bapuant 7)
cootBeTcTBYIOT ®I'OC OOO ¢ yueToM ux 0coObIX 00pa3oBaTeIbHBIX MOTPEOHOCTEH.



TEMATHYECKOE INTAHUPOBAHHUE
S KJIACC

Kosn4yecTBOo 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/l Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATEIBHBIE
padoTbI padoTbI pecypesr
1 Harypanbnsle uncia. JleiucTeus ¢ 43 1 Bbu6moreka [JOK
HATypaJbHBIMU YHCIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsanas reomerpus. Jluauum Ha 12 2 bu6nmoreka LIOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OObIKHOBEHHEIE IPOOH 48 . https://m.edsoo.ru/7f4131ce
bubmuoreka [{OK
4 Harnsanas reomerpusi. MHOTOyrosbHUKH 10 1 hitps://m.edso0.ru/7f4131ce
bu6nmorexa LIOK
> Jlecamiampie ApodH 38 . https://m.edsoo.ru/7f4131ce
6 Harnsannas reomerpus. Tena u purypsl B 9 1 bubnmnoreka HOK
POCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nunorexa LIOK
! [osTopenme i 0bodmenne 10 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 170 4 4

[NPOT'PAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

KosnuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
bu6mmoreka [IOK
. Harypaitbrie tncna 30 2 https://m.edsoo.ru/7f414736
2 Harmsannas reomerpus. Ipsmelie Ha 7 bubnnorexa [HOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubmuorexa [JOK
3 /lpodu 32 2 . https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
4 Harnsnnas reomerpus. Cummerpus 6 1 https://m.eds00.ru/7f414736
bu6mmoreka [IOK
> Beipascerms ¢ Oyxsamm 6 . https://m.edsoo.ru/7f414736
6 Harmsananas reomerpust. @urypsl Ha 14 1 1 bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
7 [TonoxuTenpHbIE U OTPULATEIBHBIC 10 3 bubnuotexa [JOK
qucna https://m.edsoo.ru/7f414736
bu6nmoreka [JOK
8 llpecTaBieHAe NaHHBIX 6 . https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 1 bubnnorexka [JOK
MIPOCTPAHCTBE https://m.edso0.ru/7f414736
10 [ToBTOpeHue, 060061IeHNE, 20 5 bubmuorexa [JOK
CHCTEMATU3ALINS https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 170 12 5

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC
Kosaun4yectBo yacos DJIeKTpOHHbIe U (pPOBbIE
Nen/m Tema ypoka Beero Konrpoabnsie IIpakruueckne  00pa3oBaTe/ibHbIe
padoThbI padoTbI pecypcnl
1 JecatudnHast cucrema cuuciaeHus. P 1 bubnuorexa [{OK
HATypaIbHBIX YHACEI https://m.edsoo.ru/f2a0ccOc
2 Hecsatuunas cucteMa cuucienus. Py 1
HaTypaJIbHbIX YUCEIl
. bubnunoreka LIOK
3 HatypasbHeiit paa. duciio 0 . https://m.edsc])Jé).ru/fZaOcafe
4 Harypanbusiit psa. Hucno 0 1
5 HatypanbHble ynciia Ha KOOpJIMHATHOM 1 bu6nmorexa LIOK
npsSMOi https://m.edsoo.ru/f2a0e0fc
6 HarypanbHble uncia Ha KOOpAUHATHON 1 bubmmnoreka HOK
psSMOI https://m.edsoo.ru/f2a0e2a0
v HatypanbHble ynciia Ha KOOpAUHATHON 1 bubmuoteka [IOK
npsSMOi https://m.edsoo.ru/f2a0e426
8 CpaBHeHHE, OKPYTJICHUE HATYPATbHBIX 1 bubmuoreka [JOK
qHcen https://m.edsoo.ru/f2a0ce32
9 CpaBHeHuE, OKpYTJIEHHE HAaTypaJIbHbIX 1 bubmuoteka [IOK
qucen https://m.edsoo.ru/f2a0cf54
10 CpaBHeHuE, OKpYIJIEHHE HAaTypaJlbHbIX 1 bubnuoreka [IOK
qucen https://m.edsoo.ru/f2a0d300
11 CpaBHEHHE, OKPYTJIIEHUE HATypabHBIX 1 bubnuotexa [JOK
qUCel https://m.edsoo.ru/f2a0d440
12 CpaBHeHuE, OKpYTJIEHHE HATypaJIbHbBIX 1
yucel
13 Apudmerndeckue I1eUCTBUS C 1 bubnuotexa [JOK

HAaTypaJbHbIMU YHCJIAMHU

https://m.edsoo.ru/f2a0eaca



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0eaca

Apudmerndeckue I1eUCTBUS C bubmuorexa [IOK
14 )
HATypaJIbHBIMH YHCIIAMH https://m.edsoo.ru/f2a0f5ba
Apudmerndeckue 1eicTBUS C Bu6mmoteka [JOK
15 .
HATYpPaJIbHBIMH YMCIaMHU https://m.edsoo.ru/f2a0f704
Apudmernueckue IeHCTBUS C bubnmnoreka HOK
16 .
HATypaJIbHBIMU YUCIIAMH https://m.edsoo.ru/f2a0fd8a
Apudmernueckue 1eicTBUS C Bu6mmoteka [JOK
17 .
HATypaJbHBIMU YHCIIAMH https://m.edsoo.ru/f2a1015e
18 Apudmerrdeckue I1HCTBUS C bubnnoreka [JOK
HATypaJbHBIMU YHCIIAMH https://m.edsoo.ru/f2al0c3a
Apudmerrdeckue I1HCTBUS C bubnnoreka [JOK
19 .
HATypaJbHBIMU YHCIIAMH https://m.edsoo.ru/f2a10da2
CBolicTBa HYJIS TIPU CIIOKCHUH U
20 MHO)KeHI/II/Iy CBoiII)CTBa € IUHULBI [IPU Bubmzorexa HOK
Y ’ P https://m.edsoo.ru/f2al04ec
YMHOXCSHUH
CBolicTBa HYJIS TIPU CIIOKCHUH U
21 YMHOXXEHHUH, CBONCTBA €IUHUIIBI IPH
YMHOXEHUH
[lepemecTuTenbHOE U COYETATEEHOE
22 CB(?ﬁCTBa CJIOKEHHUS U YMHOXKEHHS bubmorexa HOK
. ’ https://m.edsoo.ru/f2a0ef3e
pacrpenenuTeNbHOe CBOMCTBO YMHOKEHUS
[lepemecTuTenbHOE U COYETATENEHOE
23 CBOICTBA CIIOKEHUS U YMHOXKEHU,
pacrpenenuTeNbHOe CBOMCTBO YMHOKEHUS
[lepemecTuTenbHOE U COYETATENEHOE
24 CBOMCTBA CIIOKEHUS U YMHOXKCHUS,
pacmpeenuTeTbHOE CBOMCTBO YMHOKECHHUSI
o5 Jlenvurenu u KpaTHBIE YKCTIA, PA3I0KEHHUE
YHCJIa HA MHOXHUTEIIN
2% JlenuTenu U KpaTHBIE YKCIIA, PA3JI0OKEHUE bubnuoteka [JOK
YKcia Ha MHOKUTEIN https://m.edsoo.ru/f2a116b2
27 JlenuTenu v KpaTHBIE YHCIIA, PA3I0KEHNE
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YHCJI1a HA MHOXXUTCIIN

28 Jlenenue ¢ ocraTkoM bubmorexa LIOK
https://m.edsoo.ru/f2al1116c
bubnunoreka LIOK

29 Jlenenue ¢ octatkom https://m.edsoo.ru/f2all4fa

30 [IpocThie U cocTaBHBIE YUCTA bubmorexa LIOK
https://m.edsoo.ru/f2a11a90

31 [IpocThie U cocTaBHBIC YKCTIa bubsmorexa [IOK
https://m.edsoo.ru/f2allbb2
bubnunoreka LIOK

32 [Ipusnaku nenumoctu Ha 2, 5, 10, 3,9 hitps://m.eds00.ru/f2al1806
bubnuoreka [IOK

33 Hpusnaku nenumocty Ha 2, 5, 10, 3, 9 https://m.edsoo.ru/f2a1196e

34 YuciioBble BRIPpAKEHUS, HOPAIOK JTEUCTBUN Bubmzorexa HOK

P > IOPAROK I https://m.edsoo.ru/f2a11f18

35 YucioBbIe BRIPAKEHUS, HOPAIOK JTEUCTBUN Bubmiorexa LIOK

P » [TOPAZIOK 1 https://m.edsoo0.ru/f2a12080
36 Uucnosele BhIpaXXEHUS; TOPSIOK AEHCTBUI bubmaorexa LJOK
’ https://m.edsoo.ru/f2al123fa
37 apmAeTECe Ao 1A A 1 BGamorexa LIOK
’ https://m.edsoo.ru/f2a0f894
MOKYITKH
38 ECEI(EEZ:HT;;C;?: H:I?IgcaTi?;H;cheBHmeHne u bubmorexa IOK
P Al - Ha Il https://m.edsoo.ru/f2a0f9fc
MOKYTTIKH
39 ECEI(EEZ:HT;;C;?: H:I?IgcaTi?;H;cheBHmeHne u bubmorexa IOK
P Al - Ha Il https://m.edsoo.ru/f2al121a2
MOKYTTIKH
40 T AL A REECHC BuGmorexa LIOK
P A » Ha AL https://m.edsoo.ru/f2a12558
MOKYIIKH
41 Pemienne TeKCTOBBIX 3a7lad Ha BCE bubnunoreka LIOK
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apudMeTHYECKHEe ICHCTBHS, Ha IBHDKCHHUE U

MOKYIIKH
Pemenne TeKCTOBBIX 3a7a4 Ha BCE

https://m.edso0.ru/f2a12832

bubnunoreka LIOK

42 apudMeTHYECKHE ICHCTBHS, Ha IBH)KCHHUE U hitps://m.eds0o.ru/f2a12990
MTOKYTIKU
43 KonTtponbHast padbora o Teme Bu6muotexa [JOK
"HarypasbHbIC YUCIa ¥ HYJIb" https://m.edsoo.ru/f2al2cba
44 Touka, npsAiMasi, OTpPe30K, 1y4. JIomaHas ﬁggg?/(;ée%ascﬁ)?’ﬁ/fZaO d54e
H3mepenne miHbI OTpE3Ka, METPHUYECKUE bubmmoreka [JOK
45 €IMHUIBI H3MEPEHUS UTHHBI https://m.edsoo.ru/f2a0daee
16 W3mepenue nimHbI OTpe3Ka, METPUYECKHE Bbu6moreka [JOK
€IMHUIBI H3MEPEHUS UTHHBI https://m.edsoo.ru/f2a0df3a
47 OKpyXHOCTb U KPYI' BH6H_HOTeKa HOK
https://m.edsoo.ru/f2a0d684
48 OKpYXHOCTb U KPYT
49 [TpakTnyeckas paborta o Teme bubmuoreka [IOK
"TlocTpoeHue y30pa U3 OKpYKHOCTEH" https://m.edsoo.ru/f2a0d7e2
50 VYromn. [Ipsmoi, ocTpslii, TYIION U bubmuorexa [IOK
Pa3BEPHYTHIN YIIIbI https://m.edsoo.ru/f2a1302a
51 YFOJ'{. HpHMS)ﬁ, OCTpBIH, TYIION U
Pa3BEPHYTHIN YTIIbI
bubnmnoreka [JOK
52 Msmeperine yrios itpsim ecso0 ru/2a1319¢
bu6muoreka [JOK
53 Msmeperne yrios https://m.edsgn.ru/f2a132fa
bubnmnoreka [JOK
>4 Msweperne yriion https://m.edS(I)lo.ru/f2a13476
55 [TpakTrueckas paboTa 1o Teme bu6muoreka [JOK
"TloctpoeHue yriaos" https://m.edsoo.ru/f2a13606
56 HpoOs. [IpaBunbHbBIC 1 HETIPABUIIbHBIC bubnuoteka [JOK
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apoou https://m.edsoo.ru/f2a13764
57 HpoOs. [IpaBuibHbIC 1 HETIPABUIIbHBIC 1 bubmuorexa [IOK
npoou https://m.edsoo.ru/f2a13c8c
58 Hpo06s. [IpaBuibHbBIE ¥ HETIPaBUIIbHBIE 1 bubmmoreka [JOK
apoou https://m.edsoo.ru/f2a14146
59 HpoOs. [IpaBuibHbIC 1 HETIPABUIIbHBIC 1 bubmuorexa [JOK
Apodu https://m.edsoo.ru/f2a153f2
60 HpoOs. [IpaBunbHbIC 1 HETIPABUIIbHBIC 1 bubmmoreka [JOK
Japoou https://m.edsoo.ru/f2a15582
. bubnnorexa [{OK
61 Ocnoioe CBOHCTBO ApoOH . https://m.edsoo.ru/f2a143e4
. bubnuoreka [IOK
62 OcnosHOE CBOHCTBO 1POOH . https://m.edsoo.ru/f2al451a
. bubnuorexa [{OK
63 Ocnoioe CBOHCTBO ApoOH . https://m.edsoo.ru/f2a1463c
. bubnuoreka [{OK
64 OcroBROE CBOHCTBO ApOOH 1 https://m.edsoo.ru/f2al475e
N bubmuorexa [IOK
65 OcnoBHOE CBOHCTBO POOH . https://m.edsoo.ru/f2a14c90
. bubnuoreka [{OK
66 OcHOBHOE CBOHCTBO APOOH 1 https://m.edsoo.ru/f2al4ded
67 OcHOBHOE CBOMCTBO ApoOH 1
. bubnuotexa [JOK
68 Cpasnenme npodeit . https://m.edsoo.ru/f2al4f74
N bubmuoreka [{OK
69 Cpasnenue ,[[pOﬁCI/I 1 https://m.edsoo.ru/f2a151f4
70 CpaBHeHue n1pobeit 1
71 CpaBHenue npo0eit 1
72 Cl10)KeHHE ¥ BEIYUTAHHE OOBIKHOBECHHBIX 1 but6mmoreka [IOK
npoOei https://m.edsoo.ru/f2al7cc4
73 Cl10)KeHHE ¥ BEIYUTAHHE OOBIKHOBESHHBIX 1 but6mmoreka [IOK
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npobeit https://m.edsoo.ru/f2al7e54
74 CI10)KeHHE ¥ BEIYUTAHHE OOBIKHOBECHHBIX bu6nmoreka [IOK
npooei https://m.edsoo.ru/f2a1802a
75 CII0)KCHHUE ¥ BBIUMTAHUE OOBIKHOBECHHBIX bubnuorexa [IOK
npobeit https://m.edsoo.ru/f2al81ce
76 CI10)KeHHE U BEIYUTAHHE OOBIKHOBECHHBIX bu6nmoreka IIOK
npooei https://m.edsoo.ru/f2a1835e
77 Clo)KeHHEe ¥ BBIYUTAaHHE OOBIKHOBEHHBIX
npobei
78 CI10)KCHHUE ¥ BBIUMTAHUE OOBIKHOBECHHBIX
npobei
79 Cl10KeHHUE M BBIYMTAHUE OOBIKHOBEHHBIX
npobeit
bubmmoreka [JOK
80 Cnvemansas 1podr https://m.edscﬁ).ru/f2a1592e
bubnuoreka [{OK
81 Cnvemansas 1pode https://m.edsc]i).ru/f2a15a5a
bubmuorexa [IOK
82 Cnvemansas 1podr https://m.edscﬁ).ru/f2a15b68
bubnuoreka [{OK
83 Cuvemanmas podh https://m.edsc])lo.ru/f2a15e2e
84 YMHOXEHUE U JeICHHEe 0OBIKHOBEHHBIX bubnuoreka [{OK
npo0eii; B3aUMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a184e4
85 VYMHOKEHNE U fejieHre OOBIKHOBEHHBIX but6mmorekxa [IOK
Ipobeil; B3aMMHOOOpATHBIE JpooH https://m.edsoo.ru/f2a18692
86 YMHOXEHHUE U JCIICHHE 0OBIKHOBEHHBIX bubmuoreka [{OK
npo0eii; B3aUMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a18a20
87 VYMHOKEHNE U [ejieHre OOBIKHOBEHHBIX but6mmorekxa [IOK
Ipobeii; B3aMMHOOOpATHBIE ApooH https://m.edsoo.ru/f2a18b56
88 YMHOXEHHUE U JCIICHHE OOBIKHOBEHHBIX bubmuorexa [{OK

npo0eii; B3auMHOOOpaTHBIE TPOOH

https://m.edsoo.ru/f2a19088



https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1592e
https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088

VYMHOXEHHE B JCJIICHUEC OOBIKHOBEHHBIX

bub6nmoreka [IOK

89 npo0eii; B3auMHOOOpaTHBIE IpOOH https://m.edsoo.ru/f2a19560
90 YMHOXEHHUE U JCIICHHE 0OBIKHOBEHHBIX bubnuorexa [IOK

npo0eii; B3auMHOOOpaTHBIE IPOOH https://m.edsoo.ru/f2a196a0
91 VYMHOXKEHNME U IeJIeHNE 00OBIKHOBEHHBIX bub6nmoreka [IOK

npo0eii; B3auMHOOOpaTHBIE IpOOH https://m.edsoo.ru/f2a198da
92 Pemenue TeKCTOBBIX 3a/1a4, COAEPKALINX bubnunorexa LIOK

npo6u. OCHOBHBIC 33J]a41 Ha ApoOU https://m.edsoo.ru/f2al81ce
93 PemieHne TEeKCTOBBIX 3aJ1a4, COICPIKALIUX bubaunorexa [JOK

npoou. OCHOBHBIC 3a/1a4X Ha JpoOu https://m.edsoo.ru/f2a1835e
94 PemieHne TEeKCTOBBIX 3aJ1a4, COICPIKALIUX bubaunorexa [JOK

npoou. OCHOBHBIC 3a/1a4X Ha JpoOu https://m.edsoo.ru/f2al8c5a
95 Pemienue TeKCTOBBIX 3a/1a4, COAECPKALINX bubnunoreka LIOK

npo6u. OCHOBHBIC 33Jja4K Ha ApoOU https://m.edsoo.ru/f2a18e76
9% Penienne TekCTOBBIX 3a1a4, COICPIKAIINX bu6mmoteka [JOK

npoou. OCHOBHBIC 3a/1a4u Ha IpoOU https://m.edsoo.ru/f2al18f7a
97 Pemenune TeKCTOBBIX 3314, COJIEPIKALINX bubnmnoreka HOK

npoou. OCHOBHBIE 3aJ1a4X Ha JpoOU https://m.edsoo.ru/f2a199f2
98 Penienne TekCTOBBIX 3a1a4, COACPIKAIINX bu6mmoteka [JOK

npoou. OCHOBHBIC 3a/1a4u Ha IpoOH https://m.edsoo.ru/f2a19c2c
99 Penienne TekCTOBBIX 3a1a4, COACPIKAIINX bu6mmoteka [JOK

npoou. OCHOBHBIC 3a/1a4u Ha JpoOU https://m.edsoo.ru/f2alald6
100 Pemenue TeKCTOBBIX 3a/1a4, COAEPKAIINX but6mmorexa [IOK

npo6u. OCHOBHBIE 33a7]a4i Ha ApoOH https://m.edsoo.ru/f2ala2ee
101 wareammeon sapeeni Bumrorexa LIOK

N https://m.edsoo.ru/f2ala3fc

TPE/IOKEHHH

[IpumeneHue OYKB IS 3aMTUCH
102 MaTeMaTUYECKUX BBIPAXKEHUN U

MPEJI0KEHU N
103 KonTtponbHas pabora no Teme bu6muotexa [JOK

"OOBIKHOBEHHBIE APOOH"

https://m.edsoo.ru/f2ala5le



https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a51e

MHOroyroibHUKU. YeThIpEXYTOIbHUK, bub6nmoreka [IOK
104 .
IPSIMOYTOJIBHUK, KBAaJ[PaT https://m.edsoo.ru/f2al6ae0
MHoOroyroiabHuku. YeTbIpEXYrobHUK, Bu6mmoteka [JOK
105 )
IPSIMOYTOJIBHUK, KBapaT https://m.edsoo.ru/f2aléc7a
[TpakTrdeckas padoTa 1o Teme
"ITocTpoeHne MPSIMOYTOJIbHUKA C Bu6muotexa [JOK
106 . )
3aJJaHHBIMH CTOPOHAMHM Ha HEJTMHOBAHHOMN https://m.edsoo.ru/f2al6ele
Oymare"
bubnunoreka LIOK
107 TpeyronbruK https://m.edsoo.ru/f2a16194
108 TpeyroapHHUK
[Tnomanp ¥ NepuMeTp MPSMOYTOJIbHUKA U
MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3 bubnunoreka LIOK
109 )
PSMOYTOJBHUKOB, €IUHHIIBI U3MEPCHUS https://m.edsoo.ru/f2a16fe0
ILJIOIIAIN
[Tnomane u mepuMeTp MPSIMOYTOJITLHUKA U
110 MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 bu6nmorexa LIOK
NPSMOYTOJBHUKOB, €IMHHIIBI U3MEPECHUS https://m.edsoo.ru/f2a17184
IIJIOIIATH
[Tnomaap ¥ NepuMETp NPSIMOYTOJILHUKA U
111 MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX U3 bubmmnoreka HOK
NPSIMOYTOJIBHUKOB, €NHHUIIBI N3MEPEHHUS https://m.edsoo.ru/f2a17328
TIJIOIIAN
but6mmorexa [IOK
112 Hepumerp MHoroyrozsHHKa https://m.edsoo.ru/f2al691e
113 [TepumeTp MHOTOYTOJIBHUKA
. bubnuotexa [JOK
114 Jlecamianas sanmck, Apobei https://m.edsoo.ru/f2alb55e
. bubnuotexa [JOK
115 Jlecamianas sanuce, Apodei https://m.edsoo.ru/f2alb87e
116 Jecstrunas 3anuck apodei Bubmorexa OK

https://m.edsoo.ru/f2albcfc



https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e
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https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
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https://m.edsoo.ru/f2a1bcfc

bub6nmoreka [IOK

117 CpaBHeHHe NeCATUYHBIX JpOOei https://m.edsoo.ru/f2alc49a
118 Cpassene necsmmm Apode Pipsdim edsoo ulf2a1063e
119 Cpasmenne necsrmmerx apode Ppsdim edso0 /f2a1h02
120 Cpamerne necsmmmmix Apode Ppsdim edsoou/f2alce2e
121 CpaBHeHuE IeCATUYHBIX IpoOeit

122 JleficTBHSI C IECATUYHBIMU APOOSIMU E{tlgg?/(;s.eelijascﬁ)?’ﬁ/f2alce4a
123 JeiicTBUsI C NECATUYHBIMU APOOSIMU E{tlgg;?/(;:.ee%asi?ﬁ/fzalcfﬁz
124 JleficTBHSI C IECATUYHBIMU APOOSIMU ﬁgg;?;ﬁeﬁﬁgﬁ/mald 174
125 JleiicTBUS ¢ JECATHUHBIME TIPOOSIMU E{tlgg;l7/(¥.eelijiﬁ)?—ﬁ/fza1d516
126 JleiicTBUS ¢ NECATUUHBIMU IPOOSIMU ﬁtptlgg;l/?;éelijasiﬁ'ﬁ/fzald64c
127 JleicTBHS ¢ IECATHUHBIME IPOOSIMU E{tlgg;l7/(¥.eelijiﬁ)?—ﬁ/fza1d75o
128 JleficTBUS ¢ JECATUYHBIMH IPOOSIMU ﬁggg?/ﬁé;jzg)?ﬁlfza]_dS%
129 JleicTBUS ¢ NECITHUHBIME IPOOSMU Egg;?/(géé:jii?’ﬁ/mald%z
130 JleficTBUSI C IECATUYHBIMHU APOOSIMU ﬁggg?/ﬁé;jzg)?ﬁlfza]_da?a
131 JleficTBUS ¢ NECATUUHBIMU IPOOSIMU Egg;l7/(;nT.eeIijas(]){)?*I§/f2a1db88
132 JIeicTBHS ¢ NECATHUHBIME IPOOSMU bromorexa HOK

https://m.edsoo.ru/f2ale0la



https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a

bub6nmoreka [IOK

133 JleficTBHSI C IECATUYHBIMU APOOSIMU hitps://m.edsoo.ru/f2alel50
. bubnuorexa [IOK
134 JIeicTBHS ¢ NECATHYHBIME IPOOSIMU hitps://m.eds00.ru/f2ale268
. bub6nmoreka [IOK
135 JIeicTBHS ¢ NECATHYHBIME IPOOSIMU hitps://m.edsoo.ru/f2ale3da
. bubnuorexa [{OK
136 JleficTBHSI C IECATUYHBIMU APOOSIMU hitps://m.edsoo.ru/f2aledf?
. bubnuoreka [IOK
137 JelicTBUS C ECATUYHBIMU APOOSIMU hitps://m.edso0.ru/f2aledf2
. bubnuoreka [IOK
138 JleficTBHSI C IECATUYHBIMU APOOSIMU hitps://m.edsoo.ru/f2ale5f6
. bubnuorexa [JOK
139 JIeicTBHS ¢ NECITHYHBIME JIPOOSIMU hitps://m.edsoo.ru/f2ale704
140 JleicTBUS ¢ NECATHUHBIME IPOOSIMU
. bubmuoreka [IOK
141 OKpyrIIeHHe ACCATHIHBIX ApO0eit https://m.edsoo.ru/f2a1e826
. bu6nmorexa [IOK
142 OKpyrIIeHHE ACCATHIHBIX ApOOCH https://m.edsoo.ru/f2aleb50
. bubmuoreka [IOK
143 OKpyrIIeHHe ACCATHIHBIX Apo0eit https://m.edsoo.ru/f2alec68
144 OxkpyrieHue JecsITUHYHBIX ApoOeit
145 Pemenne TeKCTOBBIX 3a/1a4, COJIEPIKAIITIX bubnunorexa LIOK
npoou. OCHOBHBIC 3a/1a4X Ha JpOoOH https://m.edsoo.ru/f2aled8a
146 Pemienne TeKCTOBBIX 3a71a4, COACPIKALTUX but6mmorekxa [IOK
npo6u. OCHOBHBIE 337]a41 Ha ApoOH https://m.edsoo.ru/f2alefl0
147 Pemenne TeKCTOBBIX 3a/1a4, COJIEPIKAIITIX bubnunorexa LIOK
npoou. OCHOBHBIC 3a/1a4X Ha JpoOH https://m.edsoo.ru/f2a1f028
148 Pemienne TeKCTOBBIX 3a71a4, COACPIKALITUX bubmmorekxa [IOK
npoou. OCHOBHBIE 3aJ1a4d Ha JpoOU https://m.edsoo.ru/f2a1f136
149 Pemenne TeKCTOBBIX 3a7a4, COACPIKAITUX



https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6
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https://m.edsoo.ru/f2a1e826
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npobu. OCHOBHBIE 3a7a49K Ha IpoOH

Penrenne TekcTOBBIX 3aaa4, CoACpKaIunux

150 npo6u. OCHOBHBIC 337]a41 HA APOOH
151 KonTtponpHast pabora o Teme Bu6mumoteka [JOK
"[lecaTrudaHbie ApoOH" https://m.edsoo.ru/f2alf23a
mp | M Koo B 10K
' https://m.edsoo.ru/f2ala69a
MIPOCTPAHCTBEHHBIX TEJ
g | S Bocbpms B 10K
' https://m.edsoo.ru/f2alad?a
MPOCTPAHCTBEHHBIX TEJ
154 [IpsimoyroibpHBIN napauienenunen, Kyo. Bbu6moreka [JOK
Pa3BépTku KyOa U mapajienenumnena https://m.edsoo.ru/f2a1a802
155 [TpstMoyTONbHBIN Napaienenumnen, Kyo. bubnuoreka [IOK
Pa3BépTku KyOa U mapaenenumnena https://m.edsoo.ru/f2a1a924
156 [IpakTuueckas pabora no teme "Pa3Béprka bubmmnoreka HOK
Kyo6a" https://m.edsoo.ru/f2alaef6
157 O0béM KybOa, MPSIMOYTOIBHOTO bubnnorexa [JOK
napaJuiesenuneaa https://m.edsoo.ru/f2al1b09a
158 O0BEM Kyba, MPIMOYTOIBLHOTO bubmuoreka [IOK
napajiesienume/a https://m.edsoo.ru/f2a1b248
159 O06béM Kyba, MPAMOYTOJIBHOTO
napasuieNienumne1a
160 O0béM KyOa, MPAMOYTOIBHOTO
napaiesenumnea
| Lot o BuSorea 10
N ’ https://m.edsoo.ru/f2alf76c
3HAHUH
| Lo ooy B 10K
N ’ https://m.edsoo.ru/f2a1f924
3HaHUH
163 [ToBTOpEHNE OCHOBHBIX MOHATHI U bubnmoreka [JOK



https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924

METOJIOB Kypca 5 Kiacca, 00001eHue
3HAHUM

IToBTOpEHNE OCHOBHBIX OHATHI U

https://m.edsoo.ru/f2alfaaa

bubnunoreka LIOK

164 METOJ10B Kypca 5 kimacca, 06001IeHNEe 1 https://m.edsoo.ru/f2alfc08
3HAaHUHU
165 | novonom xymon § somoon, oboGmonc 1 BuGmorexa LIOK
HU yP ’ m https://m.edsoo.ru/f2alfeec
3HAaHUHU
165 | niovonom cymon s somcon, obobmomtc 1 BuGmorexa LIOK
ﬂu yp ’ m https://m.edsoo0.ru/f2a200a4
3HAaHUHU
167 HroroBast KoHTpoIbHAs paboTa 1
168 | niovonom cymon s s, obobmomtc 1 BuGmorexa [[OK
Hu yp ’ m https://m.edsoo.ru/f2a201f8
3HAaHUHU
169 | niovonon cymon s s, obobmonc 1 BuGmiorexa [1IOK
Hu yp ’ m https://m.edsoo.ru/f2a20388
3HAaHUHU
10 | siovonon cymon s s, obobmonc 1 BuGmiorexa [1OK
Hu yp ’ m https://m.edso0.ru/f2a2069e
3HAaHUHU
OBIIEE KOJIMYECTBO YACOB I10 170

[NPOT'PAMME



https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec
https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e

6 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Jara
Ne ni/m Tema ypoka Beero Kontposbubie IIpakTnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl

1 [ToBTOpEHNE OCHOBHBIX MOHATHI U 1
METOJIOB Kypc 5 KJiacca

2 [loBTOpEHNE OCHOBHBIX MOHATUH U 1
METOJI0B KypcC 5 Kilacca
Apudmerrdeckue T1eHCTBUS C Bubmmotexa LIOK

3 tl\;;:;;;iaqHHMH HaTypalbHEIMA 1 https://m.edsoo.ru/f2a208ec
Apudmerndeckue neicTBHS ¢ Bubnmorexa [IOK

4 fgfgg;iaqHHMH HATypabHRIMA 1 https://m.edsoo.ru/f2a20aea
Apudmernueckue IeHCTBUS C Bubnmorexa [IOK

> f;{f;;);l:laqHHMH HATYpanbHRIMA 1 https://m.edsoo.ru/f2a2140e
Apudmernueckre IeHCTBUS C Bubmorexa [[OK

6 f;{f;;);l:laqHHMH HATYpanbHRIMA 1 https://m.edsoo.ru/f2a21580
Apudmernueckre IeHCTBUS C Bubmuotexa LOK

7 OTOS RN HaTypaTHEM L ntps://m.edsoo.ru/f2a216de
Apudmerndeckre IeHCTBUS C Bubmuotexa LOK

8 HOTOSHasMI HaTypaTOHEM L ntps://m.edsoo.nu/f262180a

9 YuciioBbIe BBIPAKEHHUS, TOPSATOK 1 bu6muoreka [IOK
JEHCTBHI, HCITOJIE30BaHNE CKOOOK https://m.edsoo.ru/f2a20c48

10 UucnoBble BbIpaKEHUsI, MOPSIOK 1 bubnuoteka [JOK
NEWCTBUI, UCIIOJIB30BAHUE CKOOOK https://m.edsoo.ru/f2a20d6a

11 HucnoBsle BEIPAKEHHUS], IOPSAIOK 1



https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a

JIEMCTBUM, HCITOIL30BaHIE CKOOOK

Yucnoseie BBIPpAXCHUS, ITIOPAIOK

12 N .
JIeHCTBUI, UCIIOJIL30BaHUE CKOOOK
13 UwucnoBbIe BEIPAXKEHUS, MTOPSIIOK
JIEMCTBUM, UCITOIL30BaHIE CKOOOK
bubnuoreka LIOK
14 OxpyrieHne HaTypaJbHbIX YUCEIl ) 1
https://m.edsoo.ru/f2a21274
15 OxpyrieHne HaTypaJIbHbIX YUCEIl
16 OxkpyrieHHe HATypaIbHBIX YUCEIT
JlenuTenu U KpaTHBIE YHCTIA;
. . ’ bubnuoreka IIOK
17 HAnOOJIBIINKM OOIIMI JEIUTENh U ) 1
HATMeHbIIEE OBIEE KPATHOE https://m.edsoo.ru/f2a22a3e
Jlenutenu U KpaTHBIE YHCTIA;
. . ’ bubnuoreka IIOK
18 HauOOJIBIINK OOIIUN JETUTENb U ) 1
HauMeHbIee o0Iee KpaTHOe https://m.edsoo.ru/f2a22b9c
Jlenurenu u KpaTHbIC YHCTIA;
. . ’ Bbubnuoreka IIOK
19 HAnOOJBIINKM OOIIMI JEIUTENh U ] 1
https://m.edsoo.ru/f2a2340c
HauMeHbIee olIee KpaTHOe
Jlenurenu u KpaTHbIC YHCTIA;
20 HaOOJIBIIINAI OOIINI IETUTEND U
HauMeHbIIee olIee KpaTHOe
Jlenurenu u KpaTHbIC YHCTIA;
21 HanOOJIBINNI OO NETUTENh U
HauMeHbIIee o0Iee KpaTHOe
Jlenureny u KpaTHBIC YHCIIA;
22 HauOOJIBIIINHI 00N JEIUTEND U
HaWMeEHbIIIee 0011Iee KpaTHOE
23 JenuMocTh CyMMBI 1 bubnuotexa [JOK
MIPOU3BEICHUS https://m.edsoo.ru/f2a22d2c
24 JenumocTb CyMMBI U bubmuotexa [JOK
IPOU3BEACHUS https://m.edsoo.ru/f2a23254
25 JleneHue ¢ 0CTaTKOM



https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254

bub6nmoreka [IOK

26 Jlenerue ¢ ocrariom https://m.edsoo.ru/f2a24104
27 Permrenne TekCTOBLIX 33124 BH6H_HOTeKa HOK
https://m.edsoo.ru/f2a21e90
28 Pemenne TekCcTOBBIX 3a/1a4 BH6H_HOTeKa HOK
https://m.edsoo.ru/f2a2226e
29 Pemenue TekcToBBIX 3a1a4 BH6H_HOTeKa HOK
https://m.edso00.ru/f2a22412
30 Pelrenne TeKCTOBBIX 3aJ1a4 BH6H_HOTeKa HOK
https://m.edsoo.ru/f2a226e2
31 Pemenune TekcToBBIX 3a1a4 BH6H_HOTeKa LOK
https://m.edsoo.ru/f2a228a4
30 KoHnTposipHas padboTa mo Teme bubmmoreka [JOK
"HarypasnbHble yncia' https://m.edsoo.ru/f2a242a8
33 [TepnieHquKyIApHBIE IPSIMBIE BH6H_HOTeKa HOK
https://m.edsoo.ru/f2a24442
34 [TepnieHquKyIApHBIE IPSIMBIE BH6H_HOTeKa IOK
https://m.edso00.ru/f2a24596
35 [MapannenbHbie TpsMbIe BH6H_HOTeKa 0K
https://m.edsoo.ru/f2a248d4
36 [TapannenpHble MpsMBbIE BH6H_HOTeKa HOK
https://m.edsoo.ru/f2a24a32
PaccrosiHne Mexy nByMst
37 TOYKaMH, OT TOUKH J0 NPSIMOH, bubnunorexa LIOK
JUTHHA MapIIpyTa Ha KBaJApaTHON https://m.edsoo.ru/f2a24776
CETKE
Paccrostarie Mexay AByMs
38 TOYKAMH, OT TOYKH JI0 IPSMOM,
JUTMHA MapIiIpyTa Ha KBaJApaTHOM
CeTKe
39 Paccrostnue Mexay 1ByMst but6mmoreka [IOK

TOYKaMH, OT TOYKH J0 NPSIMON,

https://m.edsoo.ru/f2a24eb0



https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a226e2
https://m.edsoo.ru/f2a228a4
https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a24442
https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24eb0

JUIMHA MapIIpyTa Ha KBaJpaTHOM
CEeTKE

OObIKHOBEHHAS IPOOb, OCHOBHOE

bubnunoreka LIOK

40 ;E%%Z;BO Apodu, coxpaiieue https://m.edsoo.ru/f2a261fc
OOBIKHOBEHHAS IPO0b, OCHOBHOE
41 CBOKMCTBO ApoOH EOKpaH_[CHI/Ie bubmorexa LIOK
Apobeii ’ https://m.edsoo.ru/f2a26670
OOBIKHOBEHHAs IPO0b, OCHOBHOE
42 CBOMCTBO ApoOH EOKpaH_[eHI/Ie bubmorexa [IOK
Apobeii ’ https://m.edsoo.ru/f2a26936
OOBIKHOBEHHAs IPO0b, OCHOBHOE
43 CBOKMCTBO ApoOH Ic)OKpaLueHI/Ie bubmorexa [OK
apobeii ’ https://m.edsoo.ru/f2a26ab2
44 CpaBHeHHE U YIIOPSIIOYMBAHUE bubnnoreka [JOK
npooei https://m.edsoo.ru/f2a2721e
45 CpaBHEHHE U YIIOPSITIOYNBAHNE bubmuoreka [IOK
npobei https://m.edsoo.ru/f2a2749e
16 CpaBHeHHE U YIIOPSIIOYMBAHNE bubnmnorexa [JOK
npooei https://m.edsoo.ru/f2a275ac
47 HecsaTuunbie IpoOU U METpUYECKast bubmuoreka [IOK
cucTeMa Mep https://m.edsoo.ru/f2a2638c
48 Jecstuunbie qpodu U MeTpUUecKas
cucreMa Mep
49 SowmoseHNI B Ao BuSmiorexa LIOK
ApoGMH A https://m.edsoo.ru/f2a276c4
50 SowmoseHI B tcorTasNH BuSmiorexa LIOK
ApOGMH A https://m.edsoo.ru/f2a277dc
51 ApudmeTnieckue IeHCTBUS C bubnmoreka [JOK

OOBIKHOBEHHBIMH U JCCATHYHBIMHA

https://m.edsoo.ru/f2a27d40



https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a2721e
https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a27d40

JIpOOsSMHU

Apudmernaeckue I1eUCTBUS C

bub6nmoreka [IOK

52 O6BIKHOB€HHBIMI/I U JCCATUYHBIMHA httDS://m.edSOO. rU/f2a27eCG
JIpOOSIMHU
53 e oo o Brbmrorexa LIOK
A https://m.edsoo.ru/f2a27c00
JIpOOSIMHU
bubnuoreka [IOK
o4 Otrowenue https://m.edso0.ru/f2a282¢2
55 OrtHoulenue
56 Jlenenue B JaHHOM OTHOIIICHUHT bromiorexa LIOK
https://m.edsoo.ru/f2a28448
57 JleneHue B JaHHOM OTHOIICHUH
bubnunoreka LIOK
58 Macuurrad, nponopuus https://m.edsoo.ru/f2a28a7e
bubnuoreka [{OK
59 Macmrab, npornopuus https://m.edsoo.ru/f2a28c22
bubmmoteka IIOK
60 llonsTne npoueHTa https://m.edsoo.ru/f2a28d76
bubnuoreka [{OK
61 llonsTre NponeHTA https://m.edsoo.ru/f2a28efc
62 e B 10 62 Bubavotexa LIOK
https://m.edsoo0.ru/f2a29064
MIPOIICHTY
63 e B 10 62 Bubavotexa LIOK
https://m.edsoo.ru/f2a291e0
MIPOIICHTY
BbrumcieHne nporenTa ot
64 BCIINMYUHBI U BCIIMYUHEI 110 eé
TIPOIICHTY
65 Brrunciienue nponeHra ot

BEJIMYMHBI U BEJIMUMHBI I10 €&



https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a291e0

MPOLIEHTY

66 Penrenne TekCcTOBBIX 3a7a4, bu6nmoreka [IOK
coJiepXKaiux ApoOH U MPOICHTHI https://m.edsoo.ru/f2a26512

67 Pemienne TeKCTOBBIX 3a7a4, bubnunoreka LIOK
coaep Kanmx APoOH ¥ MPOICHTHI https://m.edsoo.ru/f2a2818c

68 Penrenne TekcTOBBIX 3a7a4, bu6nmoreka IIOK
coJepKaiux ApoOH U MPOICHTHI https://m.edsoo.ru/f2a29546

69 Pemenne TekCTOBBIX 3a7a4, bubnunoreka LIOK
coJep Kamux ApoOH ¥ MPOICHTHI https://m.edsoo.ru/f2a29a46

20 KonTtponpHast pabora o Teme Bbu6moteka [JOK
"Ilpobu" https://m.edsoo.ru/f2a29d34

| e oo BuGaionss LOK
e ametpy” https://m.edsoo.ru/f2a29bea

72 OceBas cummertpus. LlenTpanbHas bubnnorexa [JOK
CUMMETpHUS https://m.edsoo.ru/f2a2509a

73 OceBas cummetpust. LlenTpanbHas bubmmoteka IIOK
CHMMETPHSI https://m.edsoo.ru/f2a25428
74 [TocTpoenne cMMMETPUYHBIX PUTYD EES;?/%éezic]i)(?rﬁ/fza252ca
75 [TocTpoeHne CUMMETPUYHBIX GUTYD ﬁgg;?/%ée%asiﬁ,ﬁ/mazm fc

76 [TpakTrueckas paboTa 1o Teme bu6muoreka [JOK
"OceBas cummerpus" https://m.edsoo.ru/f2a2598c

77 CummeTpusi B IPOCTPAHCTBE bubmorexa [IOK
https://m.edsoo.ru/f2a25ae0

| L G B 10K
. https://m.edsoo.ru/f2a2b274

TIPeIOKEHU T
79 BykBeHHBIE BBIpaKEHUS U bubnuotexa [JOK

YHUCJIOBBIC ITIOACTAHOBKH

https://m.edsoo.ru/f2a2b972



https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a29bea
https://m.edsoo.ru/f2a2509a
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972

bykBeHHbIE paBEHCTBA,

bub6nmoreka [IOK

80 Eg;%fﬁgﬁ?g HEH3BECTHOTO 1 https://m.edsoo.ru/f2a2bada
81 S - ) Bubmioexa LIOK
COMIOHCHTA https://m.edsoo.ru/f2a2bbe8
bubnmnoreka HOK
82 Dopayet . https://m.edsc1>l0.ru/f2a2bd14
Bbu6moteka [JOK
83 Dopymbi L https://m.edsc])lo.ru/f2a2be40
84 YeTpIpEXYroJIbHUK, IPUMEPHI 1 bubnnorexa [JOK
YeTHIPEXYTOJIbHUKOB https://m.edso0.ru/f2a2al9e
B caoerss ropon yrron, ) ubmiorexa IOK
J— ’ ’ https://m.edsoo.ru/f2a2a2f2
[TpsimoyTONBHUK, KBaApaT:
86 CBOICTBA CTOPOH, YTJIOB, 1
JuaroHajen
87 N3mepenue yrios. Bunabl 1 bubmuoreka [IOK
TPEYrOJIbHUKOB https://m.edsoo0.ru/f2a2a75c
88 Hsmepenue yrios. Buasl 1 bubmmnoreka HOK
TPEYrOJIbHUKOB https://m.edsoo.ru/f2a2ab94
bubnmnoreka [JOK
89 Hepumetp mrOroyrozpinica 1 .l ets00 /2629600
90 [lepumeTp MHOrOyroNIbHHUKA 1
91 [Tnomanp Gurypsr 1
92 [Mnomane purypsr 1
93 DopMyIsl TEpUMeETpa U IIIONIAAN 1
IPSIMOYTOJIBHHUKA
94 @opMyJbpl IEpUMETPA U MIIOLAAN 1

MPSIMOYTOJIbHUKA



https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bbe8
https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0

[TpubmmkEéHHOE U3MepeHue

95
wionmanu Guryp
96 [IpakTuyeckas pabora o Teme Bu6mmoteka [JOK
"Tlnomanp kpyra" https://m.edsoo.ru/f2a2ae8c
KonTponbhas pabota no teme
97 "Beipaxkenus ¢ 0ykBamu. Ourypol
Ha IJI0CKOCTH"
bubnnoreka [JOK
%8 Hensie xmena https://m.edsc%.ru/f2a2bf6c
Bbu6moreka [JOK
%9 Hemsie umcna https://m.edscﬁ).ru/f2a2007a
Bbu6moreka [JOK
100 Hesmie mcia https://m.edscﬁ).ru/f2a2c17e
101 Monayns yncna, reOMeTpuIecKast bu6nmorexa LIOK
UHTEPIIPETALUS MOJTYJISI https://m.edsoo.ru/f2a2c886
Mopyne yncia, reOMeTpUYeCcKast bubmmnoreka HOK
102 UHTEPIIPETALUS MOTYJISI https://m.edsoo.ru/f2a2ca3e
103 Monayns yncna, reOMETpUIeCcKast bubnnorexa [JOK
UHTEPIIPETALUS MOJTYJISI https://m.edsoo.ru/f2a2cba6
104 Mopnynb yncna, reoMeTpuyecKas
MHTEpIPETALMS MOTYJIS
105 Mopnynb yncna, reoMeTpuyecKas
WHTEpIpETALMs MOTYJIS
106 UucnoBble TPOMEXKYTKH
107 [TonoxxurenbHbIE U OTPULIATEIbHBIE
qucia
108 [TonoxurenbHbIE U OTPULIATEbHBIE
yucia
109 CpaBHEHHE TOJIOKUTEIBHBIX U bubnuotexa [JOK
OTPULATEIIBHBIX YHCEI https://m.edsoo.ru/f2a2ce30
110 CpaBHEHHE TOJIOKUTEIBHBIX U bubnuoteka [JOK



https://m.edsoo.ru/f2a2ae8c
https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2cba6
https://m.edsoo.ru/f2a2ce30

OTPpULATEIIBHBIX YHUCEII

https://m.edsoo.ru/f2a2cf48

Cp ABHCHUCEC ITOJIOKHUTCIIBHBIX U

111
OTPULIATEIIbHBIX YUCEN
112 CpaBHEHHE MOJOXKUTEIBHBIX U
OTPUIIATEIILHBIX YHCEIT
113 CpaBHEHHE TIOJIOKUTEIBHBIX U
OTPULIATEIIbHBIX YUCEN
ApudMeTnuecKkue IeiCTBUS C
114 H(I))J'IO(I))KI/ITGJILHBIMI/IIII/I Bubmorexa LIOK
https://m.edsoo.ru/f2a2d830
OTPULIATEILHBIMU YU CIIAMH
ApudMeTuueckue IeiCTBUS C
115 H(I))JIOq))KI/ITeJII)HBIMI/III[/I Bubmiorexa LIOK
https://m.edsoo.ru/f2a2d984
OTPUIIATECILHBIMU YHCIIAMH
ApudmMeTuueckue IeUCTBUS C
116 H(I))J'qu))KI/ITeJ'II)HI)IMI/III[/I Bubmiorexa LIOK
https://m.edsoo.ru/f2a2dab0
OTpUIATENILHBIMH YUCIAMU
ApudMeTnueckue IeiCTBUS C
117 H(I))J'IO(I))KI/ITGJH)HI)IMI/III[/I Bubmiorexa LIOK
https://m.edsoo.ru/f2a2ddee
OTPUIATENILHBIMH YUCIIAMU
ApudMeTnueckue IeiCTBUS C
118 H(I))J'IO(I))KI/ITGJH)HI)IMI/III[/I Bubmaorexa LIOK
https://m.edsoo.ru/f2a2defc
OTPUIATENILHBIMH YUCIIAMU
ApudMeTuuecKkue IeiCTBUS C
119 H(E)HO(I))KHTenLHLIMHi Brbmrorexa LIOK
https://m.edsoo.ru/f2a2e384
OTPUIATENILHBIMHU YHCIIAMU
ApudMeTnuecKue IeHCTBUS C
120 H(l))J'IOq))KI/ITeJ'ILHBIMI/IJf/I Brbmrorexa LIOK
https://m.edsoo.ru/f2a2e5f0
OTPUIIATEIILHBIMU YUCIIAMH
ApudMeTnuecKkue IeiCTBUS C
121 H(l))J'IOq))KI/ITeJ'ILHBIMI/IJf/I Brbmrorexa LIOK
https://m.edsoo.ru/f2a2e762
OTPUIIATEIILHBIMU YUCIIAMH
122 Apudmerndeckue T1eUCTBUS C bubnuotexa [JOK



https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e762

123

124

125

126

127

ITOJIOKHUTECIIBHBIMU U
OTpULATCIIbHBIMU YU CJIaMHU

Apudmernueckue 1eicTBUS C
HOJIOKUTEITLHBIMU
OTPHILIATEIIbHBIMU YHCIAMHU

Apudmernueckue 1eicTBUS ¢
HOJIOKUTEITLHBIMU
OTPHIIATEIbHBIMU YHCIAMHU

Apudmerndeckne 1eicTBHS ¢
HOJIOKUTEITBHBIMU
OTPHIIATEIbHBIMU YHCITAMHU

Apudmerndeckne neicTBHS ¢
HOJIOXKUTEILHBIMU
OTPHIIATEIbHBIMU YHCITAMHU

Apudmerrdeckue T1eHCTBUS C
MOJIOKUTEITBHBIMHU U
OTPULIATEIIbHBIMU YU CIIAMH

https://m.edsoo.ru/f2a2eb90

bubnunoreka LIOK
https://m.edsoo.ru/f2a2ecf8

bu6nmmorexa [IOK
https://m.edsoo.ru/f2a2eel10

bubnuoreka [IOK
https://m.edsoo0.ru/f2a2f248

128

Apudmerndeckue 1eHCTBUS €
MOJIOKUTEIBHBIMU U
OTPHILIATEJIbHBIMU YHCIIaMU

129

Apudmernueckue 1eHCTBUS €
MOJIOKUTEIBHBIMU U
OTPHILIATEILHBIMU YHCIIaAMHU

130

Apudmernueckue 1eHcTBUS C
MOJIOKUTETBHBIMU U
OTPHILIATEILHBIMU YHCIIaAMHU

131

Apudmernueckue 1eicTBUS C
MOJIOKUTETBHBIMU U
OTPHILIATEILHBIMU YHCIIaAMHU

132

Apudmerndeckue IeHCTBUS C
MIOJIO’KUTEIBHBIMU U
OTPHLIATEJILHBIMU YHCIIaAMU



https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2f248

bub6nmoreka [IOK

133 PeluierHe TeKCTOBLIX 3aAa https://m.edsoo.ru/f2a3035a
bubnunorexa LIOK
134 Pemienne TeKCTOBBIX 335124 hitps://m.eds00.ru/f2a304c2
bub6nmoreka [IOK
135 PeIICHHE TCKCTOBRIX 3344 https://m.edsoo.ru/f2a305e4
bubnunorexa LIOK
136 Pemrenne TeKCTOBBIX 3a/1a4 https://m.eds0o.ru/f2a30706
KonTponbhas pabota nmo rTemam
137 "ByKkBEeHHbIE BBIPAXKECHHUS.
[TonoxxurenbHbIC U OTPULIATEIHHBIC
yycia"
138 [IpsamoyrosbHas cucrema bubnuorexa [IOK
KOODPJIMHAT Ha IJIOCKOCTH https://m.edsoo.ru/f2a30cab
139 KoopauHaThl TOUKH Ha TIOCKOCTH, bubmmoreka IIOK
adcIiucca u opJiiHaTa https://m.edsoo.ru/f2a311d8
140 Cronbyarbie ¥ KPyrOBbIE bubnnorexa [JOK
JTHarpaMMbl https://m.edsoo.ru/f2a3178c
141 [IpakTuyeckas pabora o Teme bubmmnoreka HOK
"TlocTpoeHue auarpamm" https://m.edsoo.ru/f2a318ae
Pemenne TekcToBBIX 3a1ad,
142 CoJIepIKaInX JaHHbIE,
Mpe/ICTaBICHHbBIE B TA0IHUIIAX U HA
JUarpammax
Pemenue TekcTOBBIX 3a1ad,
143 CoJIepIKaNIuX JaHHbIE,
Mpe/ICTaBICHHbBIE B TA0IHUIIAX U HA
JUarpammax
| e B 10K
’ ’ ’ ’ https://m.edsoo.ru/f2a319c6
IUIUHAD, ap u chepa
145 [IpssMOYTONBHBIN MapauIeIeUIIe], bubnuotexa [JOK



https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a319c6

146

KyO, mpu3Ma, mupaMua, KOHyc,
IIMHAD, Wap U chepa
N3o0paxenue npocTpaHCTBEHHBIX
¢duryp

https://m.edsoo.ru/f2a31afc

bubnunorexa LIOK
https://m.edsoo.ru/f2a3206a

147

148

149

150

151

152

153

N300pakeHne npoCcTpaHCTBEHHBIX
¢buryp

[Ipumepsl pa3BEpTOK
MHOTOTPaHHUKOB, LIUJIMHPA U
KOHyCa

[IpakTuyeckas pabora o Teme
"Co3gaHue Moelen
IPOCTPAHCTBEHHBIX (puryp"”

[TousTHe 00BEMA; €IUHHUIIBI
U3MepeHus 00bEMa

O0BEM PAMOYTOIBHOTO
napansenenunena, Kyoa, Gopmybl
00bEMa

O0BEM PAMOYTOJIBHOTO
napanienenunena, Kyoa, Gopmybl
00bEMa

[ToBTOpEHNE OCHOBHBIX MOHATHIA U
METO/I0B KypCcOB 5 1 6 KJIaccos,
000011IeHNEe U CUCTEMATH3AIIAA
3HaHUHU

bubnuoreka [{OK
https://m.edso0.ru/f2a3252¢

bubnuoreka [IOK
https://m.edsoo.ru/f2a321c8

bubmmoteka IIOK
https://m.edsoo0.ru/f2a3234e

bubnuoreka [{OK
https://m.edsoo.ru/f2a328f8

154

155

[ToBTOpEHNE OCHOBHBIX MOHATHIA U
METOJIOB KYpCOB 5 1 6 KJ1accoB,
0000IIeHNE U CUCTeMaTH3aIUs
3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJI0OB KYpCOB 5 1 6 KJ1accoB,
00001LIeHNE U CUCTEMaTH3aIUs
3HAHWI

but6mmorekxa [IOK
https://m.edsoo.ru/f2a32a9c

but6mmorekxa [IOK
https://m.edsoo.ru/f2a32bd2



https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2

IToBTOpEHKHE OCHOBHBIX MOHATUN U

156 METO/I0B KypcOB 5 U 6 KJIacCOB, bubmmoreka [JOK
0000IIEHNE U CUCTEMATU3ALIHAS https://m.edsoo.ru/f2a3312c
3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHH U

157 METOJI0OB KYpCOB 5 U 6 KJIacCOB, bubmuorexa [IOK
0000I1IEHIE U CHCTEMATH3aLIHs https://m.edsoo.ru/f2a33352
3HAHHUI
[ToBTOpEHNE OCHOBHBIX MIOHATHHA U

158 METO/IOB KypCOB 5 1 6 KJIacCOB, bubmmoreka [JOK
0000IIEHNE U CUCTEMATU3ALIHS https://m.edso0.ru/f2a33596
3HAHHI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

159 METO/I0B KypcOB 5 U 6 KJIacCoB, bu6nmorexa LIOK
0000I1IEHNE U CHCTEMATH3aIIHs https://m.edsoo.ru/f2a33780
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHSATHI U

160 METOJ/IOB KypCOB 5 H 6 KJIacCOB, bubmuoreka [IOK
0000I1IeHIE U CHCTEMATH3aLIHs https://m.edsoo.ru/f2a338b6
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHATHI U

161 METOJ/IOB KypCOB 5 1 6 KJIacCOB, bubmuoreka [IOK
0000I1IeHIE U CHCTEMATH3aIIHs https://m.edsoo.ru/f2a339ce
3HAHWI
[ToBTOpEHNE OCHOBHBIX ITOHATHI H

162 METO/I0B KypCOB 5 U 6 KJIacCoB, bubnmnoreka [JOK
0000IIIEHNE U CHCTEMATH3aIIH https://m.edsoo.ru/f2a33ad2
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHATHH U

163 METOJ/IOB KypcOB 5 H 6 KJIacCoB, bubnuotexa [JOK
0000I1IEHIE U CHCTEMATH3aLIH https://m.edsoo.ru/f2a33bd6
3HAHWI

164 [ToBTOpEHNE OCHOBHBIX MOHATHI U bubnunoreka LIOK



https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33bd6

METOJIOB KYpCOB 5 1 6 KJ1accoB,
000011IeHUE ¥ cHCTEMaTH3AIUS
3HAHUU

https://m.edsoo.ru/f2a33f46

IToBTOpEHKE OCHOBHBIX MOHATUI U

165 METO/IOB KypcOB 5 U 6 KJIacCOB, 1 bubnunoreka LIOK
0000IIEHNE U CUCTEMATU3ALIHAS https://m.edsoo.ru/f2a340b8
3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H

166 METO/I0B KypcOB 5 U 6 KJIacCoB, 1 bu6nunorexa LIOK
0000I1IEHNE U CHCTEMATH3aIIHs https://m.edsoo.ru/f2a3420c
3HAHHUHN
[ToBTOpEHNE OCHOBHBIX MIOHATHHA U

167 METOJI0B KypcOB 5 U 6 KJ1accoB, 1 Bbu6moreka [JOK
0000IIEHNE U CUCTEMATU3ALIHS https://m.edso0.ru/f2a3432e
3HAHHI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H

168 METO/I0B KypCOB 5 U 6 KJIacCoB, 1 bubnmorexa LIOK
0000IIIEHNE U CHCTEMATH3aIIHs https://m.edsoo.ru/f2a34478
3HAaHUM

169 Wroroast KoHTpOJIBHAS paboTa 1 1
[ToBTOpEHNE OCHOBHBIX MOHATHI U

170 METOJIOB KypCOB 5 U 6 KJ1accoB, 1 bubmmnoreka HOK
000011IeHNEe U CHCTEMATHU3AIIH https://m.edsoo.ru/f2a3482e
3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 170 12

[NPOT'PAMME



https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YYEHUKA

* Anre6Opa (B 2 gactsx), 7 kiace/ Mopakosud A.I'., Hukomnaes H.I1., O6mecTBo ¢
orpannyeHHoi orBeTcTBeHHOCTHIO «V1IOL] MHEMO3NHA »

» Anre6pa (B 2 vactsx), 7 kimace/ Yacts 1: Mopakosuy A.I'.; YHacte 2: Mopakosud A.I'. u
npyrue; roq penakuueit Mopakosuua A.I'., OOLIECTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTBIO
«OLl MHEMO3UHA»

» Anrebpa (B 2 yactsx), 8 kinacc/ Hacte 1: Mopakosud A.I'.; Hacte 2: Mopakosud A.L'. u
npyrue, noj penakiueidn Mopakosuda A.I'., OGIIECTBO ¢ OrpaHMYCHHONW OTBETCTBEHHOCTHIO
«1OLL MHEMO3HWHA»

» Anre6pa (B 2 vactsx), 9 kimace/ I[lerepcon JL.I'., Araxanos H.X., [Terposuu A.1O.,
[ommunckuit O.K., PoraroBa M.B., Tpymun b.B., O0mecTBo ¢ orpaHi4eHHOM
otBeTcTBeHHOCTHI0 «BMTHOM. JIaGopatopus 3HaHH»; AKITMOHEPHOE 0OIIECTBO
«M3parenscTBO «lIpocBemenue»

* Maremaruka. Harnsnnas reomerpus 5-6 kinaccsl/ [lapeirun U.®., Epramxkuesa JI.H.,
OO611ecTBO ¢ OTpaHUUYEHHOM OTBETCTBEHHOCTHIO «[PODA»; AKlinoHEepHOE 00111ECTBO
«M3narensctBo «lIpocBemienue»

METOAUYECKHUE MATEPUAJIBI IJ151 YUUTEJIA

» AnreOpa (B 2 yacTsix), 7 kinace/ Mopakosuy A.T'., Hukonaes H.II., ObmecTBo ¢
orpanndyeHHoOM oTBeTcTBeHHOCTHIO « 1Ol MHEMO3NHA »

Anrebpa 7 knacc: Metonuyeckoe mocodue s yuurens / A.I'. Mopuakosuy, [1.B. Cemenon
Anrebpa 8 kimacc: Metonudeckoe mocodue s yaurens / A.I'. Mopnakosuy, [1.B. Cemenos
Anrebpa 9 knacc: Metonuyeckoe mocodue amus yuurens / A.I'. Mopakosuy, [1.B. Cemenos
A.I'. Mopakosuy, I1.B. Cemenos, JI.A. Anekcanaposa. Anredpa 7-9 ki. Anredpa u Havana
MaTeMaTH4ecKoro aHanusa. ba3oBelit ypoBenb. 10-11 k. [Ipumepnsie pabouue mporpamMmmbl

» AnreOpa (B 2 wacTtsix), 7 kimacce/ Hacte 1: Mopakosud A.T'.; Yacts 2: Mopakosud A.I'. u
apyrue; roq peaakuueit Mopakosuua A.I'., OOm1iecTBO ¢ OrpaHU4YEeHHONH OTBETCTBEHHOCTBIO
«MOIl MHEMO3UHA»

* Anrebpa (B 2 yactsax), 8 kinacc/ Hacts 1: Mopakosud A.I'.; Hacte 2: Mopakosud A.I'. u
npyrue, noa penakuuei Mopakosuua A.I'., OO1IecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«1O0II MHEMO3MHA»

» AnreOpa (B 2 yacTtsix), 9 knacc/ Ilerepcon JL.I'., Araxanos H.X., Ilerposuu A.1O.,
[Mommunckuit O.K., PoraroBa M.B., Tpymun b.B., O61iecTBo ¢ orpaHi4eHHOM
otBeTcTBEHHOCTHI0O «BMTHOM. JlaGoparopus 3HaHHi»; AKIIMOHEPHOE 0OIIIECTBO
«M3narensctBo «lIpocsemmenne»

* Maremaruka. Harnsannas reometpust 5-6 xinaccsl/ lllapeirun U.®., Epranxkuesa JI.H.,
OO11ecTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIMOHEpHOE 00I1IECTBO
«M3narenscTBO «IIpocBenienue»

Anrebpa 7 kiacc: Meroaudeckoe nocodue 1 yuurens / A.I'. Mopakosuy, [1.B. Cemenon
Anrebpa 8 knacc: metonuueckoe mocodue mist yuutens / A.I'. Mopakosuy, [1.B. Cemenor
Anrebpa 9 kimacc: Mmetonuyeckoe mocodue s yuurens / A.I'. Mopnakosuy, [1.B. Cemenon
A.l". Mopakosuu, I1.B. Cemenos, JI.A. Anekcanapoa. Anredpa 7-9 ki

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bu6nuoreka [JOK
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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOMU
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloUIMXCs W OpraHu3alMio HM3ydeHHs (QU3MKH Ha
NeSITeIbHOCTHONH ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO Kk mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOydeHHs, a  TakkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAesieHre y4yeOHOro mMaTepuaia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUSI MPEAMETHOTO COJEpKaHus U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHU METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SABISETCS CHCTEMOOOPA3yIOIIUM Il €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IperocTaBisgeT HauOojee sCHble O0pas3lbl MPUMEHEHHUs HAyYHOI'O MeETojia
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIIiero oopazoBaHus
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TI'PaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3ukn Ha 0a30BOM YpOBHE IMPEAINOJaraeT OBJaJeHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® HHTEPHPETUPOBATH JAaHHBIE U MCIOJNb30BaThb HAy4yHbIE JOKa3aTEeNbCTBA MJIs
MOJIyY€HUs BHIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3yrolMX OCHOBHBIE 00111€00pa30BaTEelIbHbIE MTPOrPaMMBI,
yTBepkI€HHON pemenneM Komtermn MunucrepcrBa npocsemenus Pocculickonn @enepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK48H).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTpEeMIIEHUS OOYy4aroIlUXCs K HAyYHOMY HW3YYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;



e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (M3MKOH, MOATrOTOBKA K JalbHENIEMy O0yYEHHIO B 3TOM
HaIlpaBJICHHUU.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:

e [puoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEILECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puoOpeTeHMe yMEHUH ONUChIBaTh W OOBICHATH (PU3MUECKUE SBICHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB PECIICHUSA INPOCTEUINNX PACYETHBIX 3aJad4 C HCIIOIb30BAaHUEM
(bu3nuecknx Mojenel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e Dpa3BUTHE YMEHHMH HaONOJaThb NPUPOAHBIC SBIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJb30BaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIN3 W KPUTHYECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSAMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (pU3NUECKON HAyKH.

Ha n3ydenue ¢pusuku (6a30BbIl ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUS
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezlen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adbopaTOPHBIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4WUTeNb JelaeT BbIOOp MpoBeleHHs Ja00opaTOpHBIX PabOT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs, CIIUCKA HIKCIIEPUMEHTAIBHBIX
3aJaHUi, IpeAIaraéMbIX B paMKax OCHOBHOI'O FOCYJapCTBEHHOI'O 3K3aMeHa 110 (hU3UKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupoze. SBneHus npupoxabl. OU3NYECKUE SBICHUA: MEXaHUYECKHE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Ousnueckue BenWUMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HPUOOPHI.
[TorpemHocTs U3MepeHuil. MexayHapoaHasi CHCTeMa €IMHHLL.

Kak ¢usmuka u apyrue ecrecTBeHHble HAayKH H3ydaroT Npupony. EcrecTBeHHOHay4HBbIH
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro sBieHusa. OmnucaHue
(bU3NYECKUX SBJICHUN C IIOMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue npudOpsl U IpoUEAYypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimeol.

1. Omnpepnenenue LEHbI JeICHUS LIKAJIbl H3MEPUTEIBHOTO MpHoopa.

N3mepenne paccTOsTHU.
N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Onpenenenue pasMepoB MajbIX TEN.

AW

W3mepenune TemmepaTypbl MpH IMOMOIIM KUAKOCTHOTO TEpPMOMETpa M JaTudKa
TEeMIEPaTypHI.
6. IlpoBenenue wuccieqoBaHUs MO TMPOBEPKE THUIOTE3bI: JAIBHOCTH MOJETA IIApUKa,
MYIEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTayTMyeckux) Teld. B3auMOCBSA3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue nuddysun.

3. HaGmroneHue sBIIeHHH, OOBACHSIONUXCS MPUTSHKEHUEM I OTTAJIKMBAHUEM YaCTHUII

BELIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. OrmeHka guamMeTpa aToMa METOJO0M PSIOB (C UCIOIb30BaHueM GoTorpaduii).

2. OmnbIThl O HAOJIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl IO OOHAPYKEHUIO ACHCTBHS CUII MOJIEKYISIPHOTO MPUTSIKEHUS.

Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUU. B3aumopeilcTBue Ten Kak MpUYMHA HM3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBjieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmoeHue MexaHu4ecKoro JBUKECHHs Teja.

2. H3mepeHne CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOnroneHue siBIeHUS UHEPLIMU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOIA.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpezneneHue cpelHEd CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapUKa [0 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MJIOTHOCTU TBEPAOTO TeEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) IpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETMYEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenaua napneHus TBEPABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH llackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTh JABJIEHUS JKUJIKOCTU OT
rnyounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JTaBICHUS.



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOMW KUJKOCTH.

VYcnoBue miiaBaHus TeN: IUIABaHUE WIM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
4acTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TEJNO, MOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTD BBITAJIKUBAIOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00BbEMA MOrpyKEHHON B JKUAKOCTh YAaCTH Tejla U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas padora. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

[Ipumenenue npaBuiia paBHOBECUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KHH IMPOCTBIX MCXAHU3MOB. HpOCTHe MCXaHU3MBbI B 6BITy U TCXHUKCE.
MexaHuueckas OHCPI'us. Kunernueckas wu [MOoTCHOMAJIbHAasA OJHCPIUs. HpeBpameHHe

OJIHOTO BU/Ia MEXaHUUECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPIHUH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.
8 KUIACC

Pa3gen 6. TensioBblie ABJICHUA.
OcHOBHBIE TIOJIOKEHUSI MOJIEKYIIPHO-KMHETUYECKON TeOpUn CTpOEHHs BellecTBa. Macca

U pasMm

Eppl aTOMOB U MOJICKYIIL. OHLITBI, MNOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuBaHWEe M KanWUIApHbIE siBlieHUs. TeruoBoe
pacUIMpeHne U CKaTue.

Temmneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHMS YacTHLI.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIulonepenadya u
coBepIeHre padoThl. Busl Temonepeaauu: TeIONPOBOJHOCTh, KOHBEKIHS, U3TyUECHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBneHue u OTBepAeBaHUE KPUCTALTUYCCKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y JIeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddysun.

HabGntonenue siBiieHnit cMauyuBaHUs U KAlTWJUISIPHBIX SIBJICHUM.

HabGmronenue TenioBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

[
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. HaGmronenne kumnenus.
. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPU TUIaBICHUH.
13. Moenu TeIIOBLIX ABUTaTEEH.

=
N

Jlabopamopnwvie pabomot u onvimel.

1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINpUIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTH JaBJIECHUS BO3AyXa OT ero o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.

s wN

6. IlpoBepka THMNOTE3bl JMHEWMHOW 3aBUCUMOCTH [UJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIlepaTyphl.
7. HaGnronenue u3MeHEHHs] BHYTPEHHEH SHEPrUU Tella B pe3yibTaTe TeIJonepeaadu u
paboThl BHEIIHHUX CHIL
8. HccnenoBanue siBjIeHUS TEIII00OMEHA IPU CMELIMBAHUM XOJIOIHOM U ropsiuel BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEIMJIOOOMEHE C
HarpeThIM METAJUTMYECKUM ITHITHHIPOM.
10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapeHuUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.
13. Onpenenenue yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJIA.
Paszpnen 7. diekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTtpuzanusi Ten. J[Ba poma 3JIEKTpUUECKUX 3apsoB. BzaumojeilcTBre 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIIBI B3aUMOJCUCTBUS 3apSKEHHBIX Tel OT BEIUYUHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iieKkTpuyeckoro mnodid. [IpuHiun cynepno3uiuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOuHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHbIE MarHuThl. B3auMozeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i ®Ku3HU Ha 3emiie. OnblT Dpcrena. MarHutHoe 1osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa neKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
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. PeoctaTt u MarasuH conpoTUBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
O 00 N O »n

. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBue MarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBieHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTer @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIYKITMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHS.

N NN NN
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. DIIEKTPOTeHePaTOp MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimel.

OnBITH MO HAOTIOCHUIO SIIEKTPU3AIIUU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDIEKTPUKHU.

COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryiupoBaHue HaPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJHMKA OT €r0 JITMHBI, IUIOIIAN MONEPEYHOr0 CEYSHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. Ilpoepka npaBuiia Jyis CUJIbI TOKA IPYU NapaieIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UTYIIErO Yepe3 Pe3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pEe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaMpsHKeHUS
Ha HEu.

13. Onpenenenue KIIJ| narpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. I3y4yeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3JesieHuu.

16. UccnenoBanue 1elCTBUS AJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

ok wnNPRE

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3y4eHue AelCTBHSI MArHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. U3mepenne KII/l anexTpoaBurarebHON yCTAHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIE0OBAaHUE
W3MEHEHU! 3HAaYCHUs U HaIllpaBJIECHUS NHIYKIMOHHOTO TOKa.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe JABMXKeHHE. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHe. CpenHsii M MIHOBEHHas CKOpPOCTb Tejla INpU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOE npsMonuHeiHoe aBrkenne. CBoboiHoe naaenue. OmnbIThl
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIluneitHas u
YIJI0Basi CKOpOCTH. LIEeHTpOCTpEMUTENIEHOE YCKOPEHHE.

IlepBerit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. ITpuHimun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: Cuila TPEHUS CKOJBXKEHHUS, CuUjla TPEHUs
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBmxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChbIO BpameHus. MomeHT cuibl. LleHTp TshbxecTy.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TEjla, INOAHATOIO Hald IIOBEPXHOCTHIO 3CMIIH.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HalGmoneHne MeXaHu4ecKoro JIBUKEHUS TeJla OTHOCUTENBHO Pa3HbIX TE OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUU IBMXKEHMS OJHOTO M TOTO K€ Te€jla OTHOCUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPAMOJIMHEWHOTO JIBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHune MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIBHO KaOWHeTa (PU3UKHU.
3aBUCUMOCTh YCKOPEHHMS T€JIa OT MacChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmroneHue paBeHCTBa CHJI IIPU B3aUMOJEHCTBUU TEJ.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUU TEIl.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAEUCTBUH TEIL.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBHH.

14. HaGmroieHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpynpoBaHue TpakTa JUisl pa3rOHa U JAJbHEWIIEr0o PaBHOMEPHOIO JBUKEHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHHs IapHUKa I0
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla MpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM JIBUKEHUHU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEeN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMAJbHOIO
JIaBJICHMSL.

7. Omnpenenenue kodppuimeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHue kECTKOCTH MPY>KUHBL.



9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAJILHOM TOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YIPYTOCTH TPH MOABEME TIpy3a C HCIOIb30BAaHUEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMImTyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonpHbIe U onepeyHbie BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U ylIbTpa3BYK.

Hemoncmpayuu.

[EY

s WwnN

Habmonenune xonebanuii Te Mo 1€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripoctpaneHye npoJ0IbHBIX U MIONIEPEYHBIX BOJIH (HA MOJIEINN).
HaGumtoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasTHHKA.
OnpezneneHye 4acTOThl U MepHoJa KolneOaHUH NPY>KUHHOIO MasiTHUKA.

HccnenoBanue 3aBUCHUMOCTU IE€pHO/a KOJeOaHWH IMOJBELIEHHOTO K HUTHU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NPY>KMHHOIO MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Irpy3a U KECTKOCTH MPY>KUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BOJH. [IIkaia 3meKTpOMarHuTHBIX BOJIH. VICrionb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHUJIBLHOTO TCJ'IC(I)OH&.

Pa3znen 11. CBeToBLI€e IBJICHHUS.
JlyaeBass monenb cBeta. Mcrounmku cBeta. IIpsMonmHeiHOe pacrpocTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKXCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['na3 kak onTudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

©END VA WN e

[IpsiMonnHEITHOE pacpOCTpaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomyuenue n300pakeHUli B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
IIpenominenue ceera.

OnTuyeckuii CBETOBO/I.

Xon JIy4eit B coOuparomiei JTruH3e.

XoJ1 1ydeil B paccerBarolleu JIMH3E.

[Toyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Mpuntun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rnasa.

11. Pa3nosxxenue 6enoro cBeTa B CIEKTP.

12. [Tomryuenue 6e10ro cBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH yIJIa OTPAKEHHs CBETOBOIO JIy4a OT yIjla NaJeHHs.
N3y4yeHne xapakTepuCTHK N300pa)KeHUs IIPEMETa B INIOCKOM 3€pKalle.

Hccnenosanne 3aBUCMMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJIa NaJeHUs Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300pakeHUi C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB IPU MX HAOIIONEHUM Yepe3 IBETOBBIE
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Alnbda, Oera- u ramma-uznydeHus. CTpoOe€HHE aTOMHOTO Spa.
Hyknonnass moxens atomHoro sapa. M3orombl. PanunoaktuBHble mnpeBpauieHus. Ilepuon
noJtypacnaaa aTOMHBIX sIJIep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCET. DHEPTUs CBA3U
aToMHBIX siaep. CBsi3b Macchl M SHepruu. Peakium cuHTe3a u aeneHus sjaep. McrouHuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUSA pagMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oV kwnNRE

CHexTpsl U3JIy4eHHs U TOTJIOMIEHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CnexTp BoaOpo/a.

Habmronenue TpekoB B kamepe BusbcoHa.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYyUSHH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. HMsmepenue pagunoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYNIb  TNpEeIHA3HAYEH [UIS CHUCTEeMaTHU3aluu |
000011IeHUsT TPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYESHUHU
BCEro Kypca (pU3MKH, a TakKe JUIsl MOArOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 9K3aMEHY 10
busuKe st 00yJaroIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATUM3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOPBIX oOecneunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METanpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (hOpMUPYETCs €CTECTBEHHOHAY4YHas
rPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemiaTh 3a/1a4u, B TOM YUCJIC KAYECTBEHHBIC U IKCIICPUMEHTAIbHBIC.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00yYarOLIUECs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX MM MPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHUH Paclio3HABATh U HAYYHO OOBICHATH (DM3HUSCKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

HCIOJIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM YHWCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HAMOOJEEe BaXKHBIX JIOCTIKCHUN COBPEMECHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO WCIOIb30BAaHUS PA3UYHBIX HCTOYHUKOB DSHEPTUHM HA OCHOBE
3aKOHa MPEBPAIICHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne (uU3MKKM HAa ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs HAaNpaBleHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCETHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHUS Y

oOyuarotierocst 0yayT c(hopMUPOBaHbI CIIEAYIONINE JUYHOCTHBIE PE3YJIbTAaThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NUECKOi
HayKH;

- IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCYKJIEHUH OOILIECTBEHHO 3HAYMMBIX M STHUECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHNEM JTOCTUKEHUN (PU3UKY;

- OCO3HaHME BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPUATHE ACTETUUECKUX KayecTB (PU3NYECKOH Hayku: €€ rapMOHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KakK MOILHOIO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHUIIEH COCTABIIIIONIEN KYJIbTYpHI;

- pa3BUTHE HAY4YHOI JII0O03HATENLHOCTH, HHTEPECA K UCCIIE0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONONYYHS:

- OCO3HAaHWE IEHHOCTH 0€30MacHOro obpa3a XM3HM B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHUpE, BaKHOCTH TMpaBWJl 0€30MacHOrO TOBEACHUS Ha TPAaHCIOpPTE, Ha JOporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 00OPYI0BAaHUEM B IOMAIIHUX YCIOBUSIX;

- c(popMHUPOBAaHHOCTh HaBbIKA peQIIeKCUH, MPU3HAHME CBOETr0 MpaBa Ha OIIMOKY U TaKOro
e MpaBa y Jpyroro 4eaoBeKa;

6) Tpya0BOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHE B PEILICHUWU NPAaKTUYECKUX 3a/1ad (B paMKaX CeMbH, 00pa30BaTebHOI
OpraHM3aly, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOYIOIIHMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

- UHTEpeC K MPAKTUYECKOMY M3yUeHUIO Ipodeccuil, CBI3aHHbIX C PU3NKOM;

7) IKOI0THYECKOr0 BOCTIMTAHMSA

- OpHMEHTalMsl Ha NpUMEHEeHHEe (U3NYECKUX 3HAHWM I pelleHus 3ajad B OO0JIacTH
OKpY’KaloIlllel cpenibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX IOCJEICTBUN
JUISl OKPY>KAIOIEe CpeJibl;

- OCO3HaHMe II00ATBHOTO XapaKkTepa IKOJIOTUYECKUX NMPOOIeM U MyTeH WX pelieHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIIOJHEHUH WCCIEAOBAaHUM M TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO 1E€ATEIbHOCTD;

- NMOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHMH, B TOM 4HciIe (OPMYIHPOBATH HJEH,
MTOHSITHSL, TUIIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSIX;



® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DUBUKH;

® - [IJJAHWPOBAHHUE CBOETO Pa3BUTH B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUA;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aMMOCBA3H IMPUPOEI, OGH.ICCTBa U 5KOHOMUKHU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUSA HA OKPYXKAIOLIYI0 CPEAY, BO3MOMKHBIX

IrI100aIbHBIX HOCHGHCTBHﬁ.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y oOyuatouierocs OynyT cGOpMHUpPOBaHbI MeTanpeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOLME I103HABaTeIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHble JAEWCTBUS, KOMMYHUKAaTHBHBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBLIC yqeﬁmﬂe JeHCTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHHUI);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINKA, OCHOBAHMS JJIs1 0000IIeHUs
Y CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBAeMbIX (haKTax, NaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

BBISIBJISITH TIPUYUHHO-CIIE/ICTBEHHBIC CBSI3U MPU W3YYCHUU (PU3UYECKUX SIBICHUNA H
MPOLIECCOB, JI€JIaTh BBIBOJABI C MCIOJb30BAaHUEM JIEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTaTh TUIIOTE3bI O B3aUMOCBSI35X (PU3NUECKUX BEITUYNH;
CaMOCTOSITENIbHO  BBIOMpaTh crocod pemieHus ydeOHOW ¢u3myeckoil 3agaun
(cpaBHEHHE HECKOJIbKMX BapHUaHTOB pEIIEHUs, BBHIOOp HamOojee MOIXOIALIEr0 C
Y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

MCIIOJIH30BaTh BOMIPOCHI KaK UCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MMpOBOANTH I10 CaMOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY  OIIbIT, HECJIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SIBICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOJYYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O0OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMS,

MIPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh TPEINONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

OPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTHl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
MH(pOpMaLIMY WIH JaHHBIX C YUETOM IMPeIIoKEeHHOW yueOHOo! (hr3ruecKoi 3aaauu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;



CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HHoOpMaruu u
WUTIOCTPUPOBATh pelIaeMble 3aadd HECIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXACcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padoOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00OCYKIaeMOM TEMbI U BBICKa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJICpKaHUEe 0JIaroKeIaTelIbHOCTH OOIIEHHS;
COIIOCTAaBJIAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBITIOJIHECHHOT'O q)HSI/I‘ICCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJB30BAaTh IMPCHUMYIICCTBA KOMaHI[HOI;'I u PIHIIHBPII[yaJ’IBHOﬁ pa60TbI
NIPU PEIICHUU KOHKPETHOH (pu3ruecKoi mpoOIeMBl,

INpUHHUMAThL 1IN COBMECTHOU ACATCIIbBHOCTHU, OPraHU30BLIBATH [[ef/'ICTBI/Iﬂ no cé
JOCTHDKEHUIO: PACIPENIeNIATh PO, 00CYKAATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOCMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/I?[ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3anus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOIUX JUIsl peIIeHus
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXO0JAX NPUHATHUS peHIeHu (MHIUBUAYaIBHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh MpeaaraéMble BApUAHThI PELICHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBIA HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH M IIPEJUIaraTh IjIaH €€ N3MEHEHUS;

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pe3yJbTaTOB JAESITEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIMOIHEHUS (HU3HUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYroro YeJI0BEKa B XOJ€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

pU3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpU pEleHUH (QU3NYECKHX 3a1ad Wi B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYroro.



INPEAMETHBIE PE3YJIBTATDBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

WCIIONIB30BaTh TOHSATHA: (PU3WYEeCKHWe W XUMUYECKHE SBICHHUS, HaOJOICHHE,
OKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, CIUHUIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYIIA,
arperatHble COCTOSIHHSI BeliecTBa (TBEPHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHUYECKOe
IBIDKCHHE  (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MNPSIMOJUHEWHOE),  TPaeKTOpHS,
paBHOJCHCTBYIOIAs cwia, aedopManus (ymnpyras, IJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasznuyaTh sBieHUs (quddy3us, TEMI0BOE ABUKEHUE YACTHUIL BEIIECTBA, PABHOMEPHOE
JIBUKEHUE, HEPABHOMEPHOE JIBMKCHHE, MHEPLMS, B3aWUMOJICHCTBUE TEJ, PAaBHOBECHE
TBEPABIX TEJI C 3aKPEIUVIEHHOM OCBIO BpallleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TeJaMHU, KUAKOCTIMHU U razaMmu, aTMoc(epHoe JaBiieHre, IJIaBaHue TeJl, IPEBPAIICHUS
MEXaHUYECKON IHEPTHH) IO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,
JEMOHCTPHUPYIOUIUX TaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYXKAIOIIEM MHUPE, B
TOM Yucie (pU3UYECKHE SIBJICHUS B MPHUPOAC: MPUMEPHI JBIKCHUS C PA3IAYHBIMU
CKOPOCTAMH B KMBOW U HEXKHBOW NpUPOJE, NCUCTBUE CUJIBI TPEHHUS B MPUPOAEC U
TEXHUKE, BJIMSHUE aTMOC(HEPHOTO IaBJICHUS HA J>KMBOW OPraHW3M, IUIaBaHHE PHIO,
pbhlYaryd B TeJie YeIOoBEKa, MPU 3TOM IEPEBOJIUTH MPAKTHYECKYIO 3a7ady B YUEOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

OTHMCHIBATh M3yUCHHBIC CBOMCTBA TE U (PU3NYCCKUE SBIICHUS, UCIIONIB3YS (PU3HUCCKHE
BENTMYMHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BpPEMs, MyTh, CKOPOCTb, CPEHHSS
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJA TSKECTH, BEC Tejla, CUjla TPEHUs, JaBIICHUE
(TBEpHoOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAs CHUJIa, MEeXaHW4eckas padora,
MOIIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOI(DPUIMEHT TOJIE3HOTO JCHCTBUSA
MEXaHU3MOB, KHHETUYECKAss M TOTCHIIMAIbHASI DHEPTHsi), MPH OMMCAHUH TPABHIHHO
TPAKTOBAaTh (PU3NYECKUIT CMBICI HCIIONIBb3yEMbIX BEIMYMH, UX 0003HAYCHUS U €TUHUIIBI
bu3NYECKUX BEIMYUH, HAXOAUTh (DOPMYINbI, CBSA3BIBAIONINE MAHHYIO (DH3UUYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYUHAMH, CTPOUTH TpaduKh H3yYEHHBIX 3aBUCUMOCTEN
(GUBUYECKUX BEIUYHH,

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SBJICHUS U TPOIECCHI, HCIOIb3YS
npaBujia CJIOXKEHUs CUJ (BIOJIb OJHOW TpsiMOif), 3akoH ['yka, 3akoHn Ilackamns, 3akoH
Apxumena, MpaBUIIO paBHOBECHS pblyara (OJ0Ka), «30JI0TO€ IMPaBUIIO» MEXaHUKH,
3aKOH COXpaHEHUsi MEXaHWYECKOM HSHEepruu, MpU OSTOM JlaBaThb CIOBECHYIO
(GhOpMYITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHIECKOE BHIPAKEHNUE;

OOBSACHATh (U3UYECKUE SBICHMS, TMPOLECChl W CBOWCTBA TN, B TOM 4YHCIEC U B
KOHTEKCTE CHUTYyallMi MPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUIMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTWYECKHX IIaroB ¢ OMopoit Ha 1—
2 W3y4YCHHBIX CBOWCTBA (DU3MUECKUX SBICHUN, (UIMUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3agauyd B 1-2 [eWCTBUA, WCIONB3YsA 3aKOHBI U (OPMYIIBI,
CBs3bIBalONIME (PU3MYECKUE BEIWYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHS 3a7add
3aMUChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (U3MYECKUE BEIHMYMHBI B (OPMYJIBI U



MIPOBOJIUTh PAcCYEThl, HAXOJIUTh CIPABOYHBIC JAaHHBIC, HEOOXOIWMBIC IS PEIICHUS
3a/1a4, OI[CHUBATh PEATHCTUYHOCTh MOMy4YEeHHOM (DU3NUECKON BETMUNHBI,
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh MPU TOMOIIN (U3HIECKUX
METOJIOB, B OINMWCAaHUM HCCIECIOBAHUS BBIACHATH IPOBEPSAEMOE MPEAIIOI0KEHUE
(rumoTesy), pa3auvaTh W HHTEPIPETUPOBATH IMOJTYYCHHBIM pPE3yJbTaT, HAXOJIWUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BBIBOIBI 110 €T0 PE3YJIbTaTaM;

IIPOBOJIUTDH OIBITHI IO HAOITIOJACHUIO (PU3MYECKUX SBICHUN WM (PU3UUYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh TMPOBEPSEMBIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PY0BaHNS, 3alUCHIBATH XOI OMBITA U (POPMYITHPOBATH BHIBOIBL;
BBITIOJIHSITh TIPSIMbIE U3MEPEHUS PAaCcCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIEPATYPHl C UCIOJIL30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOFOTHON MOTPEITHOCTH U3MEPECHHIA,
MIPOBOJIMTH WCCIICIOBAaHUE 3aBUCHMOCTH OJHOW (PM3MUYECKON BEIUYHHBI OT JPYroi C
HCITOJIb30BaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PABHOMEPHO JIBIIKYIIIETOCS
TeJla OT BPEMEHHU JIBUIKECHUS TeJia, CUJIbI TPEHHUS CKOJBKEHMS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIH
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUU IIJIaBaHUS TEJN, YCIOBHW pPAaBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHWHM Y4€OHOTO HCCIICIOBaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTATHI IMOJYICHHON
3aBUCUMOCTH (PU3MUYECKHX BEJIWYHMH B BHJE IPEIIOKCHHBIX TaOIWIl ¥ TrpaduKoB,
JienaTh BbIBOJIBI IO pE3yJIbTaTaM MCCIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOIIASA CHWJIA, JCHCTBYIOIIAs Ha TNOTPYXKEHHOE B IKUIKOCTh TEIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEeI0OKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHNEM;

YKa3bIBaTh MPUHIMIMBI JEHCTBUS NPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepU30BaTh MPUHIUIBI JEHCTBUS M3YUYCHHBIX MPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAaHHUS (B TOM YHCIE: MOAIIUMHUKUA, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOM HACOC,
apeoMeTp), MCIIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
(du3HYecKue 3aKOHBI 1 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMI0 O TMpHUMepax) MPaKTHUECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ TpuHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsS 370pPOBbsi M COONIOJIGHHUS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKaroIleil Cpese;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B HHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WJIA MOXeET OBITh HEOCTOBEPHOI;

UCTIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-TIOMYJISIPHYIO JINTEPATYPY
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh INpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKUE MUCbMEHHbIC U YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIH MMOHATUWHBIA ammapar Kypca (QH3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPY BBITMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpeneniarTh 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeMCTBUHM, aJeKBaTHO OIICHWBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K koniy oOyuenus B 8 kJjacce mpeaMeTHbIE pe3ylabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMUECKHE M aMop(HbIEe Tela,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSISA
SHEprus, TEMJOBON JABUIATENb, SJIEMEHTAPHBINA AIEKTPUUECKUI 3apsill, DIEKTPUUECKOE
1oje, MPOBOAHUKU M JUAJIEKTPUKH, MOCTOSHHBIN 3JIEKTPUYECKHH TOK, MarHuTHOE
noJe;

pasnnyath sBI€HUS (TEIUIOBOE pacIIMpEeHHe W cXKaTue, Terionepenaya, TeIuIoBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIIPDHBIE SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IUIaBJICHHE,  KpUcTauu3anuss  (OTBEpAEBaHME),  KHUIEHHE,  TeIulonepeada
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUYE€HHUE), DJIEKTpU3ALUs Tell, B3aUMOJICHCTBUE
3aps0B, ACUCTBHS IJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, ACWCTBHE MarHUTHOIO IOJI HA NPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKIMS) TI0 ONHMCAHUI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUEHHBIX (DU3MUECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM 4ucie (U3MYECKUE SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJIEHUST B IPHUPOAE, KpHUCTauIbl B mpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, JJIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3eMiid, JApeiid MOI0COB, POJb MAarHUTHOTO MOJS JJIS JKU3HHM Ha
3emiie, MOJISIPHOE CHSIHME, IIPU 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSsSI JHEPrus, KOJWYECTBO TEIUIOTHI, YyHAEIbHAs
TEIUNIOEMKOCTh ~ BEIECTBA, YyAEIbHAs TEIJIOTa IUIABJIEHUS, YJeJIbHAs TeIuloTa
napooOpa3oBaHUs, y/elbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KO3(P(PHUIMEHT MOJIE3HOrO
JENCTBUS TEIUIOBOM MAaIlMHBI, OTHOCHUTEJIbHASI BIAXKHOCTh BO3JyXa, JIEKTPUUYECKHUN



3apsif, cuja TOKa, OJJIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIEHHE TMPOBOJIHUKA,
yIIeTBbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TIPU
OMHMCAHUW TPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICI HCIOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUYECKUX BEIUYHMH, HAXOIUTh (POPMYIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUecKue SBICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS BEIECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHma, 3akoH COXpaHEHHUS
SHEPruM, MPHU 3TOM JIaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTEeMaTU4YeCKOEe BHIPAXKCHHUE;

OOBSCHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE M B KOHTEKCTE
cuTyarui MPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIIEJACTBEHHBIE CBSA3M, CTPOUTh OOBACHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOWCTBA (PU3NMUECKUX ABIECHUH, GU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3alUChIBAaTh KPAaTKOE YCJIOBHUE, BBIABIISITH HEIOCTATOK JAHHBIX JJIsi PEIICHUS 3a/ayu,
BbIOUpaTh 3aKOHBI U (GOPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh MMOJTYYCHHOE 3HaYeHHE (PU3NUECKON BEIIMUYUHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MpPOOJIEMbI, KOTOPhIE MOXKHO PELIUTh MPU TMOMOIIK (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBIICIATH  MPOBEpSIEMOE
MIPEANOJIOKEHUE, OLEHUBATh MPaBUIBHOCTh MOPSAJKA MPOBEICHUS] HCCIIECIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwuIspHBbIE SIBICHUS, 3aBHUCHUMOCTh JIaBJICHHsS BO3[yXa OT ero o0béMma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETA
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alUsi Tel |
B3aUMOJICHCTBUE BJEKTPUUYECKUX 3aPSAI0B, B3aUMOJECUCTBUE IMOCTOSTHHBIX MarHuTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TIPOBOJIHUK C TOKOM, CBOMCTBA JJICKTPOMArHWTa, CBOWCTBA DJIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh TPOBEpSEMbIE MPEANOJIOKEHUs, COOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMNHUCHIBATH XOJA OMNbITA U
dbopMyIUpPOBaTH BHIBOJIBI;

BBITIOJTHSITh TIPSIMBbIE U3MEPEHUsI TEMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJIB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3UYECKUX BEIWYMH, CPaBHUBATh PE3yJbTAaThl H3MEPEHUNU C YYETOM 3aJaHHOU
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOAJAN MOMEPEYHOTO CEYEHHUsl M YJIETBbHOIO COMPOTHUBIICHUS BEILECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HA TPOBOIHUKE,
WCCJIEIOBAHNE TIOCIICIOBATEILHOTO W MapauIeIbHOTO COCIWHEHUM TPOBOIHUKOB):



IUITAHUPOBaTh HCCIIE0BaHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUs, CleAys
IPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBICHUE MIPOBOJIHUKA, pab0Ta U MOILHOCTb AJIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

e coOmonzaTh MNpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3oBaTb IPUHLUIBI JAECHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € ONOPOM HAa UX OMNMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPBI, HArpeBaTeNIbHbIE AJIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IIOCTOSIHHOTO TOKA), HCIOJIb3ysS 3HAaHUA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh TMPOCTHIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BATEeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUS SJIEMEHTOB AIEKTPUUYECKUX LIETIEH;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMAIMIO O MpPUMEPax) MPAKTUYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YyCTpoOicTBaMmuy,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAECHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollei cpere;

® OCYILECTBJIATh IMOMCK HMHpOpMauuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIMXCS 3HAHUW M NYTEM CpaBHEHHUS JOINOJIHUTENbHBIX HCTOYHUKOB
BBIIETATh MHQPOpPMAIMIO, KOTOpasl SBISIETCS NPOTUBOPEUYMBOM WM MOXET OBITh
HEJIOCTOBEPHOMU;

® 1CIIOJIb30BaTh NP BBHINOJIHEHUN Y4EOHBIX 33JaHUN HAyYHO-TIONMYJSPHYIO JIUTEPATYPY
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
MH(OPMaLIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM  HCCIEeI0BATENbCKON
JESATENIBHOCTH, TP 3TOM T'PaMOTHO HCIOJIb30BAaTh M3yYEHHBIN MOHATUIHBIN ammapar
Kypca (pU3HKH, CONTPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALINEH;

® [IpU BHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacnpenensiTh 00sf3aHHOCTH B IPYIMIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJadyaMu,
CIIEUTh 3a BBINOJHEHHEM IIJlaHa JEeHCTBUH M KOPPEKTHUPOBATh €ro, aJeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYINIbI,  BBICTPAUBATh
KOMMYHHKaTHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenuss B 9 Kjacce mpeIMeTHbIE pe3yiabTaTbl HA Oa30BOM YPOBHE JOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:



UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMKEHHUs, nedopmManus (yrnpyras, miacTH4eckas),
TPEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3Kd, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPhl HWCITyCKaHWS WM TOTJIONICHHs, anbda, Oera- M ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TE€Jl, PEAKTUBHOE JBUKCHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE pPacIpOCTPaHECHHE,
OTpaXEHHE U NIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAlbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NYCCKUX SBICHHUIA B OKPYXKAIOIIEM MHpE (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, ILYHAMH, 3XO, LBETAa TeI,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PAJIMOAKTUBHBIX M3JIyY€HUI Ha OPraHu3M Y€JIOBEKa), IPU ITOM MEPEBOAUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYMHBI (CPEeIHsISI 1 MTHOBEHHAs] CKOPOCTh Te€ja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIbI, MEXaHWYECKass paboTa M MOIIHOCTh, TOTCHIIMAIbHASI YHEPTHUs TeJa, MOIHSIITOrO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TMOJHas MEXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS
cpenbl), TP OMUCAHUU TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKHE SIBICHUS U MPOLIECCHI, UCIIONB3Ys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITATT OTHOCUTETLHOCTH [ anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUs 3apsj0BOr0 |
MacCoBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHUE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCIIONB3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYETBl W  OICHHWBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3HYECKHX
METO/0B,  MCIIOJb3ys  ONMCAaHUE  UCCIEAOBAaHMs,  BBLIEJNATH  IPOBEpsieMOe
HPEINONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOPSJIKA IPOBEAEHUS MCCIEJOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT Macchl rpy3a U xKECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIHEKTPOB H3IYyYCHHS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaO0Opa 060PyA0BaHUs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTHh IPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUE H3MepsieMON BeIMUMHBl ((POKYCHOE pACCTOSTHUE COOMpAroLIeil JIMH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadaJdbHOM CKOpOCTH, Mepuojia Kojle0aHWi MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria OpejoMJIeHUsl OT yIila MaJieHus): IJIaHUpPOBaTh MCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl TOJYYCHHOW 3aBUCHMOCTHU
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/I0BaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (U3UUYECKUX BEIUYMH (CpelHsAs CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOAPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh WM3MEPEHHUs, cOOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIIOJIHSTH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEMYUHBI U
AQHATM3UPOBATh TIOJIyYEHHBIE pE3yNbTaThl C YYETOM 33aJaHHOH TOTPEITHOCTH
U3MEPEHHUI;

coOnrofaTh TMpaBuja TEXHUKHM Oe30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC TPU3HAKM H3YYCHHBIX (U3MUECKUX MOJEINEH: MarepualibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMBIE PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOILECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKUX 3aJ]a4, ONTHYECKUE CXEMBbI JUIsl IOCTPOCHUS U300PAKEHUM B TMIIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O MpHUMEpax) NPaKTHIECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpPaHCHHS 370pPOBbS M COONIOJACHHUS HOPM D3KOJOTHYECKOTO TIOBEICHUS B
OKpYKaroIlleH cpese;

OCYIIECCTBIISATh TOWUCK WHPOpManuu (Qu3MIecKkoro cojepxkanus B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TOJIyU€HHOM UWHGOpMAllMd Ha OCHOBE HWMEIOLIMXCS 3HAHUH H
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIOJIb30BaTh MPU BHIMIOTHEHUH YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3NYECKOro CoJep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh TMPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUN H3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC TUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYEHHBIN TOHATUHHBIA ammapar H3y4aemoro pasziena (U3NKd U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI > 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniriecias sHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



https://m.edsoo.ru/7f416194
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®du3nka — Hayka O IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEININHEI U UX
U3MepeHne

Ypok-uccnenosanue "M3mepenue
TEMITEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IapHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIle BBICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBA

JIBI>KCHUE YaCTHUII BEIICCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O

8 HaOJII0JICHUIO TEIJIOBOTO PACIIUPEHUS
rasoB»
Kak ¢u3suka u apyrue ecTeCTBEHHBIC
HAyKH U3Yy4aroT IIPUPOLY.
9 Ecﬁcmeﬁom FI){LI:ﬁ M};To;[ buGnnorexa LIOK
i https://m.eds00.ru/ff09f72a
no3Hanus. Onucanue GU3HIEeCKUX
SIBJIEHHU C IIOMOIILIO MOJEIEH
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBs3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco00EHHOCTH arperaTHbIX COCTOSTHUM
BOJbI
MexaHndeckoe IBIKEHHE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuetr myTH 1 BpeMeHU IBIKECHUA bubmnorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
15 BSaI/II)MO elficTBUE TeJ'IpKaK IpUYHHA bubmmorexa [IOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 IInotHOCTH BemecTBa. Pacuer maccel 1 bu6mmorexa [IOK
o0BeMa Tesa I10 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTHU TBEPAOTO TEIIA»

Pemrenue 3agad mo teme "I1OTHOCTE

bu6mmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(nedopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBs13b MEX]ly CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
' ' https://m.edsoo.ru/ff0a1778
3amay o teme "Cuiia Tsokectu"
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnyecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 nu .
3uepetiite Cit. JiHamMomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H
eC e HIEBECOMOTTR https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
% 110 OO nﬂﬁi’/[)i)ﬁ P bubnmuorexa [JOK
AR TP ' https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHoelicTBYIOIIAS CHIT"
TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
28
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «3yueHue bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIb>KEHUS OT CUJIBI IaBJICHUS U
XapakTepa COMPUKACAOIINXCS
MOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCHCTBYIOIIEN CUIIbI
Pemenune 3aga4d no temam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHI»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300pakeHUE CUI»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JIaBIIEHUS Ta3a OT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepemaua maBieHHS TBEPABIMU
35 TeJ'II;MI/I, )KiﬂKOCT?IMI/I u 1r322113aM1/1. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocy bl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 r i
FAPABIHHICCIdIH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuyannb
CYILIECTBOBAHUS BO3 HOM 000JI0YKH
41 B}eﬁnn 3aBI/ICI/IMOCTf>I}:’II‘IMOC(1)C HOTO bubmorexa LHOK
' P https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HAJl yPOBHEM
Mops
bu6mmoreka [IOK
42 Bec posnyxa. Atmocgeproe rasnenne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMoChEpHOTO JaBICHHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BI)ICOT]j)HI: OBHEM bubmorexa HOK
A bl https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme "
ATtmoctepHoe naBieHue"
€HCTBUE KUJKOCTH U Ta3a Ha
47 for CHHOGJIB HUX TEIO bubmmorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHnas pabota «OrnpeaeieHue
48 BLITaJ};)KHBEIO epl‘/'l CHJTBI efll)cflla en bubmorexa HOK
B s yrom https://m.edsoo.ru/ff0a33fc
Ha TeJlo, MOTPYKEHHOE B HKHUAKOCTbH)
49 Jlaboparopnas paboTa mo Teme bubnmoreka [JOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

«HccnenoBanue 3aBUCUMOCTH Beca
Teja B BOJE OT 00bEMa MOTPYy>KEHHOM
B KHUJIKOCTb YacTH TEJa»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHHE JIOJAKH U
orpeesieHue e€ rpy30mnoabEMHOCTH"

52

Pemenne 3anau no remam: «IlnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBiIeHHE TBEPABIX TEN, JKUIKOCTEH
U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas padbota no teme
«/laBneHue TBEpAbIX TEN, )KUIAKOCTEH
u ra3zoB»/Bcepoccuiickas
MpoBepoYHasi paboTa Mpu MPOBEICHUN
C UCIIOJIb30BAaHUEM KOMITbIOTEpA

54

Mexanuueckas padota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

56

MorHocTs. EquHUIBI MOIITHOCTH

VYpoxk-uccienopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpU
HOIBEME IO JIecTHHUIE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

57

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cui Ha peiuare

58

Prruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HMccienoBanue ycioBHi paBHOBECHS
pblyara»

59

60

61

Pemmenue 3a1a4 o temMe «Y CI0BUS
paBHOBCCI/ISI pblqara»

Koaddumnuent nonesnoro aecTeus
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/ nakinonHoM
TJIOCKOCTH

Pemenue 3agau mo teme "Padora,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanunyeckas SHeprusl.
Kunernueckas u noTeHuaibHas
JHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
VU3MEHEHHNS KUHETUYECKON U
MOTEHLIMAJIbHON SHEPTHH NTPU
CKaThIBAaHUM TeJIa MO0 HAKJIIOHHON
IIJIOCKOCTH"

KonrtponsHas pabora no teme
«PaboTa 1 MOIIHOCTb.
Oueprus»/Beepoccuiickast
MpOBEpOYHas paboTa MpH MPOBEACHUN
Ha OyMa)KHOM HOCHUTEIe

PesepBHelIit ypok. Pabora ¢ Tekctamu
o Teme "MexaHnuyeckoe ABuxkeHue"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

bubmuorexa [JOK
https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHelit ypok. Pabora ¢ TekcTamu

67 1o TeMe "JlaBlieHHre TBEPIBIX TEII 1 bubmorexa LHOK
B | PA ’ https://m.edsoo.ru/ff0a4ffe
KHUJIKOCTEH U ra30B
PesepBHelit ypok. Pabora ¢ Tekctamu
68 o Teme "PaboTta. MomHOCTb. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 YKUJKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KHHETUUECKON TEOPUH
bu6nmoreka [JOK
5 Kpucrannndeckue u amopgHbie Tenaa 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUue 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHKEHHS 1
JaCTHUIL
9 Buyrpennss sueprus. CriocoOsbl 1 bubnnorexka [JOK
U3MECHEHUS BHYTPEHHEW SHEPIUu https://m.edsoo.ru/ff0a5c60
10 Bunbr Terionepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

Ypoxk-koudepenuus "[Ipakruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEILIECTB U MATEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KomuuecTBo TemnoTel. Y nenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIJIOBOTO OanaHca. bubnnoreka [JOK
TemrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccienoanue

14 SBIICHUS TETNIOOOMEHA MPU bubnnoreka [JOK
CMEIIIMBAHUM XOJOAHOM U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer konuuecTBa TEIIOTHI,

15 HEOOXOIUMOTO JJIsl HATPEeBAaHUS TeNa U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU

16 JlaGopaTtopHast pabora "Onpeznenenue bubnuotexa [JOK
yEIbHON TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Tell. Y IeNbHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlaGopaTtopHast pabora "Onpenenenue bubnuorexa [JOK
yAeJIbHON TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHIEHCALIUS. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenbHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs U KOHJICHCALIUH.
3aBHCUMOCTh TeMIIEPATyPhl KUTICHHS
OT aTMOC(EPHOTO JTABICHHUSI

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIBHOM BJIaKHOCTU BO3yxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amgau Ha OIIPCACIICHUC
BJIAJKHOCTH BO3aYyXa

[TpuHIMIIBI paOOTHI TEIIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KII/I TermmoBoro nBurarens.
TennoBble ABUTATENN U 3aIUTA
OKpYXKarolle cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMsI U MTPEBPALLCHHS
SHCPTHU B TCIJIOBBIX ITPpOLECCax

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "TennoBbie IBICHUS.
M3menenune arperaTHbIX COCTOSTHHI
BerniecTna"”

KonTpomnpHas pabota mo Teme
"TerutoBble siBiIeHMA. M3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa'
Onektpuzanus ten. [IBa pona
AIEKTPUUECKUX 3apSI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenopanue "IneKkTpusanus
TeJl UHAYKIUEN U MPU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TElL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nosist. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocwurenu snekTpudeckux 3apsaoB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpaHEHUSI DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bubnuorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €T0
36 cymiectBoBaHus. VIcTOUHUKH bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JleicTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpoxk-uccnenosanue "Jleiicteue
38 AEKTPUUECKOTO TTOJIST Ha IPOBOTHUKH 1
Y TUAJIEKTPUKH"
39 DNIEKTPUUYECKHI TOK B METaJLIaX, bubnmnoreka [JOK
JKHMIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas Mernb U €€ COCTaBHbBIS
qacTu
Cwuta Toka. JlabopaTtopHas pabora
bubmuorexa [JOK
41 "U3mepeHue u peryaupoBaHUE CHITBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHUE.
BoawsT™metp. JTabopaTopnas pabota

bubmuoreka [JOK

42 "N3Mepenue u peryjaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsxeHus"

43 CormnpoTHuBieHUE TPOBOTHUKA. bubnmoreka [JOK
VY 1espHOE CONMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh

44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €T0 JUIMHBI, TUIOIIA A https://m.edsoo.ru/ff0aa738
MONIEPEUHOT0 CEYCHUs U MaTepuaa”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 115 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

enu
JlaboparopHnas pabota "Hccrnenoanue
3aBUCHUMOCTH CHJIBI TOKA, HAYILIETO

46 Yyepe3 pe3ucTop, oT COHpOTI/I}B,JI:IHCHI/I}I 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0aa04e

pe3uCTOpa M HaIPSHKEHUS Ha
pesucrope"

47 [TocnenoBarenbHOE U MapaiedbHOe
COEIMHEHUS IPOBOJTHUKOB
JlaGopaTtopHas padora "IIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSOHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0OBATEIIbHOM COEIUHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGopaTtopHas padora "IIpoBepka

49 IIpaBUJjIa I CUJIbI TOKA MTPU 1 bubnnorexka [JOK

napajuieIbHOM COEIMHEHUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3agau Ha npuMeHEHUE

bubmuorexa [JOK

50 3akoHa Oma ISl pa3IndHOTO
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHMS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHas padora "Ompeneiieaue
52 a60TI;1 u Ilz/IOH_[I-II)OCTI/I aneKTquecxoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IICTTH ¥ IIOTPEOUTEIIN
53 3JICKTPUYECKOM SHEPTUU B OBIT bubmorera [JOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TemMe "DIIEKTPUUECKUE 3apsibl.
54 3apspKeHHBIE Tela U UX bubmorexa [JOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoOIecTBUS. [ToCTOSTHHBIN
3JIEKTPUYECKUM TOK"
KonTponbHas pabora no teme
"DnexkTpudeckue 3apsabl.
3apsKeHHBIE Tella U UX
. . bubnuoteka [JOK
55 B3anMoAercTBHUA. I10CTOSTHHBIHI
. . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok'"/Beepoccuiickas
IpOBepOYHas paboTa PH MPOBEICHUN
C MCIIOJIh30BaHUEM KOMITHIOTEpA
56 ITocTossHHBIC MATHUTHI, UX
B3aUMOJICHCTBUE
57 VYpok-uccnenoBanue "M3yuenne bubnmuorexa [JOK
MOJIEH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
bub6mmoreka [JOK
58 MarsauTtHoe nojiie. MarHuTHOE HoJie 1

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

3eMIId U €ro 3HaUeHuE IS JKU3HA Ha
3emiie

59

60

61

OmneiT OpcTena. MaruuTtHoe nose
AJIEKTPUYECKOr0 TOKa MaruHutHoe
110JIE€ KaTyIIKHU C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B
texHuke. JJaboparopnas padora
"N3ydyeHue neicTBUSL MAarHUTHOTO
TIOJIsI HA IPOBOJHMK C TOKOM"

OJEeKTpOIBUTATENb TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AnekTpoaBUTaTENS"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

65

Omneiter @apanes. 3akoH
AJIEKTPOMAarHUTHOW MHAYKIIMH.
[IpaBuio Jlenna

Onextporeneparop. CriocoOsl
MOJIYYEHUS JIEKTPUUECKON SHEPTHUH.
DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUHU

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DJIEeKTpUIECKHE U
MarHuTHbIE IBJIeHUS"

KoHnTtponbHas pabota 1mo Teme
"DeKTpUUECKHEe U MAarHUTHbBIE
sBreHus'"/Beepoccuiickas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

poBepoYHas paboTa pH MPOBEICHUU
Ha OyMa)KHOM HOCHUTENe

PesepBHeIil ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK

06 1o teMe "TeruoBble siBIeHUS" L https://m.edsoo.ru/ff0acc5e
PesepBHbIii ypok. PaboTa ¢ TekcTamu

67 o Teme "[locTosTHHBIN 1 bubmorexa LHOK

. https://m.edsoo.ru/ff0acdc6

3JIEKTPUUYECKUNA TOK

68 PesepBHslit ypok. Pabora ¢ Tekctamu 1
1o TeMe "MarHutHsbie siBIeHUS "

OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHHS[ :)l;l:)l;l;zf:;feﬂbﬂue
padoThI padoThI pecypeni

1 MexaHnuecKoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBUKEHHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroea. Saon Iyxa im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSKECTH U 3aKOH BCEMHUPHOI'O bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPHOTO TENA C bubsmorexa [IOK
.. o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cuibl. LlenTp TsoxecTn
PaBHOBeCHE MaTepHAIBHONW TOUKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
28 Pemenue 3agau mo teme "MoOMEHT bubnmnorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHN4ecKOe IBIKEHUE bubnnorexa [JOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonTponbHas paborta o reme
30 "MexIZlHI/Iqe(:K(I))e IBHKEHUE bubmmorexa TIOK
N ) ' https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue Ten
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuoteka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpPaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHON MOBEPXHOCTH»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlabopaTtopHas pabota «3ydeHue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MaremaTuyecKuii U NPYyKUHHBINA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHHI
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPUO0/Ia KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MexaHn4yecKux BosH. [IponoiabHbIe U
MONEPEYHBIE BOJIHbI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpok-koupepenius "YIbpTpa3zByK U
nH(]pa3ByK B MPUPOJIC U TEXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

bubnunoreka LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

95 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNEeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuoreka [{OK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3aa4 Ha onpeseneHue
60 Y4acTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:():TL cBeTa BOJIII{)OEHe CBOMCTBa brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETa. 3aTMCHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [JOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsSI CBETa
64 [Ipenomiienue cBeTa. 3aKOH bubnmoreka [JOK



https://m.edsoo.ru/ff0b25f0
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IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Vcnonp30BaHue MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "HccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 [TocTpoenue n300pakeHU B TUH3aX https://m.edsoo.ru/ffOb4dda
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyEHOFE paccpTo;IHI/I;I u OI:ITquCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
71 Ypok-koupepeniusa "OnTuyeckue bubmuoreka [JOK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak ontrueckas cucrema. 3peHue Bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JlehexTs
3penus. Kak coxpanuts 3peHne”
Paznoxenue 6em0ro cBeTa B CIEKTP.
72 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK

CHEeKTpaJIbHBIX 1[BeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c
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Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [IPEAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOronieHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [IOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PaqnoakTuBHbIE
P Gep 8 but6mmoreka [IOK
86 W3ITy4eHUs B IPUPOJIE, METUITUHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126
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87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agau no reme "AnepHeie
peakuu"

Peakiunu cunTe3a u aeneHusd saep.
Uctounuku sHepruu CoJiHIa U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOUM paboTe MO
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBrie sBnenus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble pabOThI 110 KypCy
"B3anmopeiicteue ten"

IToBTropenue, o6o0menue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6obmenue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
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pacyeTHBIX U KaYeCTBEHHBIX 3aja4 M0
teme "KIIJ] TennoBeIX apurareici'

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenue

bu6nmoreka [IOK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ anekTpoycTaHOBOK"
[ToBTOpEeHME, 0000IIECHNE.
98 JlabopaTopHbie PabOTHI IO KYypC 1 1 Bubmaorexa ITOK
" PATOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTropenue, 0600menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnmorexa [JOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka 7,8,9 knace/ Ieppimkun .M., I'ytauk E.M., IBanos A.W. u np.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
®dwuzuka 7,8,9 knacc/lleppimkun .M., I'yrauk E.M., UBanos A.U. u ap.

AxkrmonepHoe o01mectBo MznatensctBo "[IpocBemienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru/ff09fe0a






