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Beenenune
Pabouas mnporpamma mo ydeOHOMYy mpenmery «Marematuka. Anrebpa U Havana

MaTeMaTUYeCKOTO aHanu3a. leomerpus» (yenybnenHvlll yposeHb) pa3pabOoTaHa B COOTBETCTBUU C
HOPMATUBHBIMH aKTaMU:
- ®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanumn» (c
MOCTEAYIOIUMHI U3MEHEHUSIMMU );
- mpuka3 MunuctepcTBa oOpa3oBanusi u Hayku Poccuiickoit @enepaunu ot 17.05.2012 Ne 413 «O6
YTBEPKACHUH (PelepabHOTO TOCYAapCTBEHHOTO0 O0pa30BaTeNbHOIO CTaHAapTa CPEAHEro OOIIero
o0Opa3oBaHUs» (C MOCIETYIOINIMMHA U3MEHEHUSIMU );
- mpuka3 MuHnuctepctBa mnpocBenieHus Poccuiickonn ®Penepanmu ot 28.12.2018 Ne 345 «O
QDenepanibHOM MepeyHe Y4eOHHKOB, PEKOMEHIYEMbIX K HCIOJIb30BAHUIO TPU pPEAU3alUd MMEIOLIHX
TrOCYy/IapCTBEHHYIO AaKKpPEAMTALMI0 O00pa30BaTelIbHBIX MPOTpaMM HaudyajabHOrO OOIEro, OCHOBHOTO
o0111ero, cpeiHero oo1ero 0opa3oBaHus»;
- IlpumepHas ocHOBHas 0Opa3oBaTeNbHAs MporpaMma CpeaHero oomero obpazoBaHus, 0100peHa
pelnieHueM ¢GeaepatbHOro Y4eOHO-METOANYECKOTO 00hEeIMHEHUS 10 00IIeMy 00pa30BaHUI0 (TIPOTOKOI
3acemanus oT 28.06.2016 Ne 2/16-3
- YMK (10-11) (V)
Yueonuxu: Konsrun FO.M., TkaueBa M.B., ®enoposa H.E. u ap.

Matemaruka: anreOpa M Hayala MaTeMaTHYeCKOro aHalu3a, reoMmeTpus. Anrebpa u Hayaia
MaTeMaTH4YecKoro aHanu3a (0a30BbIi 1 yriayonaeHHbli ypoBeHsb) M.: IIpocsemenne,2019
ArtanacsH JI.C., byty3oB B.®., Kanomues C.b. u np.
Maremartrka: anreOpa W Hadajga MaTeMaTHYEeCKOTO aHanm3a, reoMerpus. ['eomerpus (6a30BbIA U
yriayoneHHbIi ypoBeHs) M.: [Ipocsemenue, 2019
Memoouueckue nocoous.:
TkaueBa M.B., ®enoposa H.E.
N3yuenne anreOpsl 1 Havan MaremMatudeckoro ananmsa. M.: [Ipocsemenne,2015
Aemopckas yuebHas npoepamma:
Matemaruka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHau3a, reoMeTpus. Anredpa 1 Hayana
MaTeMaTHYeCKOro aHayn3a YTiayOseHHbIH ypoBeHb. 10—I11 kmacchl.
1. [lnanupyemMble pe3yabTaThl OCBOCHUS Y4eOHOT0 MpeaMeTa.
1.1.JIuuHoCcTHBIE pe3yabTatsl (n. 7 @I'OC COO)
JInuHOCTHBIE PEe3yJIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTEIbHON MTPOTrPaMMBbl OTPaKAIOT:
1) chopMHPOBaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
KPUTHUYHOCTb MBILUICHUSI, YMEHHE Paclo3HaBaTh JOTMUYECKU HEKOPPEKTHbIE BBHICKA3bIBAHUS, OTINYAThH
TUIIOTE3Y OT (aKTa;
2) TOTOBHOCTh M CLIOCOOHOCTH BECTH AUAJIOT C IPYTHUMH JIIOJAbMHU, JOCTUTATh B HEM B3aUMOIIOHUMAaHMS,
HAXOAWThH OOIIUE IIeTTH U COTPYAHUYATH JJIS1 X JOCTHUKCHHUS,
3) HaBBIKM COTPYAHMYECTBA CO CBEPCTHHKAMHM, JETbMHM MJIAQJIIETO BO3pacTa, B3pOCIBIMU B
o0pa3oBaTenbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-UCCIeT0BATEIbCKON, MPOSKTHON U APYTHX BHIAX
JeSITeNIbHOCTH;
4) TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCJIE caMOOOpa30BaHUIO, HA MPOTSHKEHUU BCel
KU3HU; CO3HATEJIbHOE OTHOIIEHHWE K HENPEepbIBHOMY OOpa30BaHHUIO KaK YCJIOBHUIO YCIEUIHON
npodhecCHOHaTBHOM U OOIIECTBEHHON AESITETbHOCTH;
5) scTeTnyeckoe OTHOIIEHHE K MUPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO TBOPYECTBA;
6) oco3HaHHBIN BEIOOp Oyymiei mpodeccun U BO3SMOXKHOCTEH pe
anu3aliy COOCTBEHHBIX >KM3HEHHBIX IUIAHOB; OTHOIIEHHE K MpOo(eCcCHOHAIbHON AEATEeIbHOCTH Kak
BO3MOXXHOCTH y4YacTHsl B PEUICHHH JIMYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIIEHAIIMOHATHHBIX
mpo0Jem.
1.2.MeranpeamerHsblie pe3yabTarsl (n. 8§ ®I'OC COO)
MeranpeaMeTHbIC Pe3yabTaThl OCBOSHUSI OCHOBHOM 00pa30BaTEIHbHOM MPOTPAMMBI OTPAXKAIOT:



1) yMeHue caMOCTOSITEIbHO ONPEACATh LENH JSATEIbHOCTH M COCTaBJIATH IJIAHBI JEATEIbHOCTH;
CaMOCTOATCIIbHO OCYIICCTBIIATh, KOHTPOJUPOBATH U KOPPEKTHUPOBATH JACATCIBHOCTDL, HUCIIOJIB30BATh BCC
BO3MOXHBIE PECYpCHl Ul JOCTHKEHHs MOCTABICHHBIX LEJNed M peaju3aldd IUIAHOB JIEATENbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUU B PA3IINYHBIX CUTYAIHSIX;

2) yMeHHE NpPOAYKTHBHO OOIIAThbCS M B3aMMOAEHUCTBOBATH B IPOLIECCE COBMECTHOH NESATEIbHOCTH,
YUUTHIBATh MO3ULUHU APYTUX YYACTHUKOB JAESATENbHOCTH, 3((EKTUBHO pa3peniaTb KOH(DIUKTHI,

3) BiazeHUME HABBIKAMH IO3HABATEIBbHOM, y4eOHO-HMCCIIEOBATENLCKOM W NMPOEKTHOW IESTeNbHOCTH,
HaBbIKaMU Pa3pCIICHUA HpO6J’IeM; CIIOCOOHOCTHh M TOTOBHOCTHL K CaMOCTOATCIIBHOMY IIOUCKY METOJ0B
pelLIeHNs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOOB IIO3HAHUS;

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHON HH(YOPMAIIMOHHO-TI03HABATEIbHON /1€ATEIbHOCTH,
BKJII0Yask YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX WH(POpPMAIUU, KPUTUYECKU OLICHUBAThH U
HMHTEPIIPETUPOBATh HH(POPMAIIHIO, TOTYYAEMYIO U3 Pa3IMUHbIX UCTOYHHUKOB;

5) yMeHue HCIONb30BaTh CPEAICTBA MHPOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH (Ianee —
UKT) B pemieHnun KOTHUTHBHBIX, KOMMYHHKAaTHUBHBIX W OpPraHM3aIlMOHHBIX 3a/lad C COOJIO/IEHHEM
TpeOOBaHUI HPrOHOMUKH, TEXHUKM O€30MAaCHOCTH, THUTUEHBI, PECypcocOEpeKeHUsi, MPABOBBIX H
ATHUYECKHUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

YHuBepcanabHble yueOHble aeiictBus: (n. 1.2.2. [100I1 COO)

1.PeryasiTuBHBIC YHUBEpCAJIbHbIC y4eOHbIe 1eiICTBHA
BbinyCKHUK Hay4YuTCH:

—  CaMOCTOSITENIBHO OIpPENEATh LI, 3aJaBaTh NapaMeTpbl U KPUTEPHUH, IO KOTOPBIM MOXKHO
ONPEJIEIUTh, YTO LIEJIb JOCTUTHYTA;

—  OIICHMBAaTh BO3MOJKHBIE IIOCJIEJICTBUS JOCTM)KEHMSI IIOCTAaBICHHOM LENM B JAEITEIbHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPY>KAIOLINX JI0EeH, OCHOBBIBAsICh HA COOOPaKEHUSAX 3TUKU U MOPAJIH;

— craBuTh M (opMynupoBaTh COOCTBEHHBIE 3aJaud B OOpa30OBaTEIbHOM JEATEIBHOCTH H
KU3HEHHBIX CUTYaIHsIX;

—  OLEHHMBATh PECypchbl, B TOM YHCIE BpeMs M Jpyrue HeMaTepHallbHbIe pecypchbl, HEOOXOAMMBbIE
JUISL TOCTUKEHUS ITOCTaBICHHOW LIEIIH;

—  BBIOMpATh MYyTh JTOCTMXKEHUS LIEJH, IJIAHUPOBATh pPellIeHHE TOCTABICHHBIX 3334, ONTUMHU3UPYSI
MaTepuaibHble U HeMaTepHallbHbIE 3aTPaThI;

—  OpraHu3oBbIBaTh A(PQGEKTUBHBIH IMOMCK PECypcoB, HEOOXOMUMBIX IS JOCTHIKEHUS
MMOCTABJICHHOH 11EJIH;

—  COIOCTAaBJISITH MOJYYEHHBIN pe3ysbTaT ACSITEIbHOCTH C TIOCTAaBICHHOM 3apaHee LENbIO.

2.I1o3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA
BbinyCKHUK Hay4uTCH:

— HCKaTh M HaXoIuTh OOOOIIEHHBIE CIOCOOBI pelIeHHs 3ajad, B TOM YHCJE, OCYIIECTBIATH
pa3BepHYTHIN WH()OPMAITMOHHBINA TIOUCK W CTaBUTh HA €T0 OCHOBE HOBBIC (YUCOHBIC U TTO3HABATEILHBIC)
3a/1a4u;

—  KPUTHYECKH OIICHMBATh M MHTEPIPETUPOBATh MHPOPMAIIUIO C PA3HBIX MO3HIIMKA, pPaco3HaBaTh
1 GUKCUPOBATH TPOTUBOPEUHS B MHPOPMAIIMOHHBIX UCTOYHHUKAX;

— HUCHOJB30BaTh  PA3IMYHblE  MOJEIbHO-CXEMATUYECKUE CpeACTBa  JJs  MPEICTaBIICHUS
CYIIECTBEHHBIX CBSI3€ M OTHOLICHHWH, a TakKe MPOTUBOPEYHil, BBIIBICHHBIX B HMH()OPMAIMOHHBIX
HMCTOYHHKAX;

—  HAaXOAWTb U NPUBOJUTH KPUTHUECKUE apTyMEHThI B OTHOLIEHUU ACHCTBUMN U CYXIECHUM Ipyroro;
CIIOKOWHO M pa3yMHO OTHOCHUTBHCS K KPUTUYECKUM 3aMEUYaHHsIM B OTHOIIEHUH COOCTBEHHOTO CYXACHHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOAWTH 32 paMKd Yy4eOHOro NpeaMeTa U OCYIIECTBISATH LIEJCHANpPaBICHHbIA IMOMCK
BO3MOXHOCTEH Il IIUPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB ICHCTBHS;

—  BBICTpaumBaTh WHIMBUAYAIbHYIO OOpa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAs OTPAaHUYEHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAHUYCHUS;

—  MEHSATh U YIEepKUBATh pa3Hble TO3UIIMU B TO3HABATEIILHOMN 1€ATEIHHOCTH.



3. KoMMyHHMKATHBHbIC YHHBeEpPCAJIbHbIe y4eOHbIe 1eiiCTBUS
BbInyCKHUK Hay4YuTCH:

—  OCYUIECTBJISATH JAENOBYI0 KOMMYHHKAI[MIO KaK CO CBEPCTHHKaMH, TaK U CO B3pOCIBIMH (Kak
BHYTpH 00pa30BaTeNIbHONW OpraHU3alllM, TaK U 3a ee IpeiesamMu), MoaA0HpaTh MapTHEPOB IS IEIOBON
KOMMYHHKAIIMH UCXO/ISl U3 COOOpaKEHUI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATHI;

—  TIpU OCYIIECTBJICHHUHU TPYIMIOBON pabOTHl ObITh KaK PYKOBOJAUTENEM, TaK U WIEHOM KOMaHJIbl B
pa3HBIX pOJIsIX (TeHepaTop UaeH, KpUTUK, UCTIOTHUTENb, BBICTYAIOIINUN, SKCIEPT U T.1.);

—  KOOPIMHHMPOBATH U BBIMOJHATH pabOTy B YCIOBUSX pEaJbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBUS;

—  Ppa3sBepHYTO, JIOTUYHO M TOYHO HU3JIaraTb CBOK TOYKY 3PEHHUS C MCIIOJIb30BAHMEM AaJIEKBAaTHBIX
(YCTHBIX Y MHCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

—  pacrno3HaBaTh KOH(IMKTOTEHHBIC CUTYyallMM W MPEJOTBpaIlaTh KOH(IUKTHI 10 UX AKTUBHOM
¢a3bl, BHICTPAaUBATh JEJIOBYI0 U 00pa30BaTEIbHYI0 KOMMYHHKAIIUIO, U30€rast JIMYHOCTHBIX OLIEHOYHBIX
CYXKIEHUU.

1.3.IlpeameTHsle pesyasTatsl: (n. 1.2.3. IIOOI1 COO)



Yriy0/1eHHbIH ypOBeHb
«CHCTEeMHO-TeopeTHYeCKHe Pe3yJIbTAThD»

Paznen II. BpIyCKHUK HAay4HTCSI IV. BpINyCKHUK MOJYYUT BO3MOYKHOCTh HAYUHUTHCS
Henu ocBoenus | s ycnemHoro npoaoKeHust 00pa3oBaHus Jns  obecriedeHuss ~ BO3MOXHOCTH  YCIIEIIHOTO
npeamera [0 CHEIUAIbHOCTSIM, CBA3aHHBIM C NPUKIAJHBIM  HCHOJIb30BAaHUEM | MPOJODKEHHUS O00pa3oBaHUS IO  CIELUAIbHOCTSM,
MaTeMaTUKU CBSA3aHHBIM  C  OCYIUECTBJICHHMEM  HAy4YHOU H
UCCIICIOBATEIbCKON  JIEATENIBHOCTH B 00JacTH
MaTE€MaTUKHU U CMEXKHBIX HAYK
TpeboBaHus K pe3yjabTaTam
OneMeHThI CBOOOIHO ONEpUPOBaTh' MOHATUSAMH: KOHEYHOE MHOKECTBO, dJeMEHT | JIOCTHKEHHE Pe3yabTaToB paszena II;
TEOPUHU MHOXKECTB | MHOJKECTBA, IOJMHOXECTBO, I€peceYeHue, OOBEAMHEHHE M PA3HOCTh | ONEPUPOBAaTh IOHATHEM ONPEIENCHHs, OCHOBHBIMU

n

MHOXXCCTB, 4YHCJIIOBBIC MHOXCCTBa Ha KOOpHHHaTHOﬁ HpSIMOfI, OTPC30K,

BHUJIAMU ONPEACIICHUI, OCHOBHBIMH BUIJAMHU TEOPEM;

MaTeMaTHYeCKON | MHTEepBaJ, MOJyUHTEpPBaJ, MPOMEKYTOK C BBIKOJIOTOW TOYKOH, rpaduyeckoe | MOHUMATh CyTh KOCBEHHOTO J10Ka3aTeIbCTBa;

JIOTUKHU IIPEJICTaBICHUE MHOKECTB HA KOOPAMHATHON MJIOCKOCTH; ONEpUpPOBaTh TMOHATUSAMU CUETHOTO M HECUETHOIO
3a/1aBaTh MHOKECTBA IEPEYUCIIEHUEM U XAPAKTEPUCTUYECKUM CBOMCTBOM; MHOXECTBA;
ONEepUpPOBATh  TMOHATUAMM:  YTBEPXKIEHUE, OTPUIIAHUE  YTBEP)KICHUSA, | IPUMEHATh METOJ MAaTEeMaTUYECKOW WHIYKUHUU IS
VCTUHHBIE U JIO)KHBIE YTBEP)KICHHUS, NMPUUYNHA, CICICTBHE, YACTHBIA CIydall | IPOBEICHUS PACCYXICHUM M JOKa3aTelbCTB WM IpHU
00I1ero YTBEP)KACHUS, KOHTPIIPHMED; pelIeHnN 3a1au.
MIPOBEPSTH MPUHAJIEKHOCTD 3JIEMEHTA MHOXKECTBY; B mnoBceaHEBHON XU3HM M NPU HU3YYEHUH JPYTHX
HAXOIUTh IE€peceyeHne U OObBEOIUHEHHWE MHOXECTB, B TOM YHUCIE | IPEIMETOB:
MPEJICTaBICHHbIX TpapuyecK Ha YHUCIOBOM NpsSMONM M Ha KOOPAMHATHOM | UCHOJb30BaTh TEOPETHKO-MHOKECTBEHHBIM SI3BIK U
IUIOCKOCTH; SI3BIK JIOTUKH JJI ONKCAHUS PEATbHBIX MPOLECCOB U
MPOBOAMTH JOKa3aTeNIbHbIE PACCYKICHHsI [ OOOCHOBAaHUS HMCTUHHOCTH | SIBJICHHM, TNpPU pEIIeHUH 3aJad JApPYyrux Y4ueOHBIX
YTBEPKICHUM. PEAMETOB
B noBceHEBHOM KU3HU U NIPU U3YUYEHUU APYTUX MPEAMETOB:
WCIIOJIb30BaTh YHUCJIOBbIE MHOXECTBA HA KOOPAMHATHOM TMpsSIMOM U Ha
KOOPJIMHATHOM IJIOCKOCTH JIJISl OTIMCAHMS PEAJIBHBIX MPOLECCOB U SIBJICHUM;
MIPOBOJIUTH JIOKA3aTeNIbHbIE PACCYK/ICHUS B CUTYyaIUsX OBCEAHEBHOM KU3HU,
IIPY PELIECHUH 33/1a4 U3 APYTUX MPEIMETOB

Yucna u | CBOOOHO oOmepupoBaTh IMOHATUSMU: HATypajJbHOE YHCIO, MHOXeCTBO | JlocTuxkeHue pe3ynbTaToB pasaena Il

BBIPAKEHHUS HATYpaJIbHBIX YHCEJN, I[eJIOE YMCII0, MHOYKECTBO IEJIbIX YHCes, OOBIKHOBEHHAs | CBOOOJHO ONEpHUPOBATh YHMCIOBBIMU MHOXKECTBAMHU

1 3aech u nanee: 3HaTh ONpeieNieHuEe MOHATHS, 3HaTh U YMETh OOOCHOBBIBATH CBOMCTBA (MPU3HAKH, €CJIM OHU €CTh) MOHATHUS,
XapaKTEPU30BaTh CBA3U C IPYTUMH HOHATUSIMU, IIPEACTABIISAS OJHO MOHATHE KAK YaCTh LIEJIOCTHOIO KOMILIEKCA, UCIIOIb30BaTh
IIOHATHE U €r0 CBOWCTBA P NPOBEICHUM PACCYKICHUM, 10KA3aTENIbCTB, PELICHUH 3a1a4.




IpoOb, JecsaTh4yHas ApoOb, CMEIIAaHHOE 4YHCIO, PpalHMOHAIBHOE YHUCIIO,
MHO’KECTBO PAllMOHAJIBHBIX YHUCEJ, UPPALMOHAIIBHOE YUCIIO, KOPEHb CTEIEHU
n, JCUCTBUTEIbHOE  YHUCIO, MHOXECTBO  JCHCTBUTEIbHBIX  YHCE,
r€OMETPUUYECKass HWHTEPIPETAls HaTypalbHbIX, LEJIbIX, PalUOHAIBHBIX,
JIeHCTBUTENBHBIX YUCET;

MOHUMATh U OOBSCHATH PA3HUIy MEXAY NO3UIMOHHOM M HENO3UIMOHHOM
CHCTEMaMH 3al1CH YHUCel;

NEPEBOJUTh 4YMCIa U3 OJHOM CUCTEMBI 3alMCH (CUCTEMBbl CUUCIICHHS) B
ApyTyIo;

JIOKa3bIBaTh U MCIIOJIb30BATh MPU3HAKU JEIUMOCTH CyMMbl U IPOU3BEICHUS
NP BBIITOJHEHUN BBIYUCICHUN U PEIIEHUH 3a/1a4;

BBINIOJHATh OKPYTJICHUE PpAlMOHAIBHBIX W UPPALUOHAIBHBIX YHCET C
3aJJaHHOM TOYHOCTBIO;

CpaBHMBATh JICHCTBUTENbHBIE YUCIIa Pa3HBIMU CIIOCOOAMY;

yHOPSI0YMBATh YUCIIA, 3allMCAaHHbIE B BHUJI€ OOBIKHOBEHHOW M AECATHYHON
IpoOH, 4YHWClIa, 3alHMCaHHBIE C  HCIOJb30BAaHHEM  apU(YMETHYECKOTO
KBaJJpaTHOT'O KOPHS, KOPHEHN cTeneHu OombIe 2;

Haxoguth HOJl m HOK pasHpiMM crnoco0amMu U HCIOJB30BaTh WX MpH
pelLleHnH 3ajay;

BBITNIOJHATh BBIUMCIEHUS U IPeoOpa3oBaHUsl BBIPAXKEHUH, COAEpIKALIUX
JIeCTBUTENbHBIC YNCIIA, B TOM YHCIIe KOPHU HaTypaJbHbIX CTETIECHEH;

BBIIIOJIHATH CTaHJapTHbIE TOKJIECTBCHHBIE npeoOpa3oBaHus
TPUTOHOMETPUYECKHX, JIOTapUPMHUUECKUX, CTENEHHBIX, HpPpalMOHAIbHBIX
BBIPAKCHU.

B noBceaHeBHOM KU3HU U IPU U3YUYEHUH JIPYTUX MIPEIMETOB!

BBINOJIHATh U OOBSACHATH CPAaBHEHHME PE3yJIbTATOB BBIYHUCICHUH MPU PEIICHUU
NPAKTUYECKUX 3a]ad, B TOM UYHUCIIE NMPUOIMKEHHBIX BBIYMCICHUH, HCIIONIb3Ys
pasHbIe CII0COObI CPaBHEHUH;

3alUCBIBaTh, CPABHUBATH, OKPYIJIATH YMCIIOBBIC JAHHBIE PEAJIBHBIX BEJIMYUH C
VCIIOJIb30BAHUEM PA3HBIX CHUCTEM U3MEPEHHS;

COCTABIJIATh U OLEHWBATH PA3HBIMU CIOCOOAMHU YHCIIOBBIE BBIPKEHUS MpPU
peLIeHUH NPAaKTUYECKUX 3a/1a4 U 3334 U3 JIPYTUX Y4eOHbIX IPEIMETOB

IIpH PCUICHWHU 3a/1av;

MNOHMMAaTh MPUYUHBI U OCHOBHBIC HACHU paCIIMPCHUA
YHCJIOBBIX MHOXKCCTB,

BJIaACTb OCHOBHBIMU MOHATHUAMU TCOPHU ACIIUMOCTH
IIpHu PCHICHUU CTAHAAPTHBIX 3a1a4

UMETh 0a30BbIC TPEJACTABJICHUS O MHOMKECTBE
KOMIUIEKCHBIX YHUCEIT;

CBOOOJHO BBITIOJTHSTh TOX/IECTBEHHBIC
npeoOpa3oBaHus TPUTOHOMETPHUUYECKHUX,

norapu(pMHUECKUX, CTENICHHBIX BBIPAXKCHUI;

BIageTh hopmysoi OnHoma HeroToHa;

MPUMEHSTH TIPU PEIICHUN 33724 TEOPEMY O JTHHEHHOM
npencrasiaennu HOJI;

IIPUMEHSATH NIPU PELIeHUH 3a1ad Kuraiickyio teopemy
00 oCcTaTKax;

NPUMEHATh TPH PEIICHUH 3aJad Manyr TeopeMy
®epma;

YMETh BBITIOJHATH 3allUCh YHUCJIA B IO3WUIIUMOHHOMN
CUCTEME CUHUCIICHUS;

MPUMEHSTH TIPH PEIICHUH 3a/1a4 TeOPETUKO-UHCIOBBIE
GYyHKIIUM: YUCIIO U CyMMa jJenuTenel, (QyHKIHIO
Ditnepa;

MPUMEHATD MPH PEIICHNUH 3a1a4 LIeTHbIe TpooH;
NPUMEHATh TIPU PEIICHUH 3aJad MHOTOWICHBI C
JNEHCTBUTENBHBIMU U LEIBIMU KO3 PUITHEHTaMU;
BJIQJICTh TMOHSATHSIMH TPHUBOIUMBIA U HETIPUBOIUMBIH
MHOTOYJICH U MIPUMEHSTh UX MPU PEUICHUH 3a/1a4;
MPUMEHATh TIpH pemieHnu 3a1a4 OCHOBHYIO TEOpeMy
anreOpsr;

NPUMEHATh TPU  PEHICHWH 3a7ad  IPOCTeHIIne
byHKIUN KOMIUIEKCHOU MIEPEeMEHHOM Kak
reOMETpUYECKUE TIPeoOpa3oBaHus

YpaBHeHus
HEpaBEeHCTBA

u

CBoOOHO  omepupoBaTh  MOHATUSAMU: ypaBHEHHE,  HEPaBEHCTBO,
pPAaBHOCWIIBHBIC ypaBHEHUs W HEPABEHCTBA, YpaBHEHHWE, SBISIOIIEECS
CJICZICTBHEM JAPYTOr0 YpaBHEHHS, YPAaBHEHHS, PABHOCHIbHBIE HA MHOXKECTBE,

HocTtrxkenne pe3ynbTaToB pasaena II;
CBOOOIHO OMNpenensTh TUII U BBIOUPATH METOJ
pEeICHUsA IIOKa3aTCJIbHBIX n J'IOl"apI/I(bMI/I‘-ICCKI/IX




pPaBHOCHJIbHBIE IIPE0OpPa30BaHMsl ypaBHEHMUIA;

pemath pa3Hble BHJIbl YPAaBHEHUN M HEPABEHCTB M UX CHUCTEM, B TOM 4YHCIIE
HEKOTOpble ypaBHeHHsI 3-i u 4-if cremeHeil, ApoOHO-palMOHAIbHBIE H
UppalMOHAJIbHBIE;

OBJIQJIETh ~ OCHOBHBIMM  THIAMU  IIOKa3aTENbHBIX, JIOTapu(MHUUECKUX,
UPpALMOHAIbHBIX, CTENEHHBIX YpPAaBHEHUI M HEPABEHCTB M CTaHIApTHBIMU
METO/IaMU MX PELICHUI U IPUMEHSTh UX IIPU PELICHUH 3a7ay;

IIPUMEHSATH TeopeMy be3y K peleHnI0 ypaBHEHHUI;

INPUMEHATh TeopeMy Buera nis pelieHus HEKOTOPbIX YPaBHEHUH CTENeHU
BBIIIIE BTOPOI;

NOHUMATh CMBICA TEOPEM O PABHOCWIBHBIX U
IpeoOpa30BaHUsAX YPaBHEHUM U YMETh UX JI0Ka3bIBaTh;
BJIAJIeTh METOJAaMH DPELICHUs ypaBHEHWH, HEPAaBEHCTB M MX CUCTEM, YMETh
BBIOMPATH METO]I PEUICHUSI 1 0OOCHOBBIBATH CBOW BHIOOD;

UCIIOJIb30BaTh METOJ| MHTEPBAJIOB Ui pEIIEHHs HEpaBEHCTB, B TOM YHCIIE
NpOOHO-pallMOHATBHBIX W BKJIIOYAIONIMX B ce0S  MppalrOHAIbHbIC
BBIPa)KEHUS;

pemaTth anreOpandeckre YpPaBHEHUSI W HEPABEHCTBA W WX CHCTEMBI C
napameTpamu anredpanyeckuM U rpauuecKuM MeToJIaMH;

BJIQ/IETh Pa3HbIMU METOJJaMU JI0Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHs B LIEJIbIX YUCIIaX;
n300pakaTb MHOXKECTBAa Ha  IUIOCKOCTH,
HEpaBEHCTBAMU U UX CUCTEMaMH;

CBOOOZHO HCIIOJIb30BATh TOXKJIECTBEHHBIE NpeoOpa3oBaHUs IpPHU PELICHUU
YPaBHEHUH U CUCTEM ypaBHEHUI

HCPABHOCUJIbHBIX

3a/laBaéMble  YPaBHEHUSIMH,

B noBceHeBHOM KU3HU U IPU U3YyUCHHUH JAPYTUX MPEIMETOB!

COCTaBJIAITh M pEIllaTh YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IPU pEIICHUU
3ajiay APYrux y4eOHBIX NPEIMETOB;

BBITIOJIHATH OLEHKY MPaBIONIOI00US PE3yIbTATOB, MOTYyYaeMbIX PU PEUICHUN
pa3INYHbIX YpaBHEHUH, HEPABEHCTB U UX CHUCTEM IIPU PELIEHUH 3ajay APYTUX
y4€OHBIX MPEIMETOB;

COCTaBJIATh M pellaTh YPaBHEHWs M HEPAaBEHCTBA C IapaMeTpaMu Mpu
pelIeHNN 3aa4 JPYIUX y4eOHbIX MTPEIMETOB;

COCTaBJIATh YPABHEHUE, HEPAaBEHCTBO MM HUX CHCTEMY,
pealbHYI0  CHTyallUI0 WM OPUKIAJHYIO  3ajady,

OIMCBIBAIOLINE
MHTEPIPETUPOBATH

YpPaBHEHHHI M HEPABEHCTB,  HPPALUOHAIBHBIX
YpPaBHEHUH W HEPABEHCTB, TPUTOHOMETPUYECKUX
YPaBHEHUI U HEPABEHCTB, UX CUCTEM;

CBOOOHO pelIaTh CUCTEMbI JIMHEHHBIX YpaBHEHMI;
pelaTe OCHOBHBIE THIIBI YPAaBHEHHH M HEPABEHCTB C
napamMeTpamu;

IPUMEHATh TIPU  pEUICHHH  3a7ad
Komu — byHskoBckoro, bepHyiuu;
UMETh IPEJICTaBICHHE O HEPAaBEHCTBAX MEXIY
CPETHMMHU CTEIICHHBIMU

HCPAaBCHCTBA




MOJTyYeHHBIE PEe3yIbTaThI;
MCIIOJI30BaTh MPOTPAMMHBIE CPEACTBA IMPHU PEIICHUH OTIEIbHBIX KJIacCOB
ypaBHEHUN U HEPABEHCTB

OyHKIUU

Brnagers NOHATHSMHA: 3aBHCUMOCTD BETHYHMH, (DYHKIHS, apryMEHT U 3HaUCHHE
¢GyHKLIMHU, 00JIaCTh OINpEesIeHUs] U MHOXKECTBO 3HaueHUH (yHKUUU, Tpapuk
3aBHCUMOCTH, Tpapuk  QyHKIMH, HymH  (GYHKOUH, [OPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PAaCTaHHWE HAa YMCIOBOM IPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM TPOMEXYTKE, HaHOOJbIllee ¥ HAUMEHbIIIee 3HaUCHHE (PYHKIMH Ha
YHUCIOBOM HPOMEXKYTKE, Iepuoandeckas (GYHKUUS, MEepuos, 4YeTHas u
HeueTHas (QYHKIMH; yMETh IPUMEHSATH 3TU TOHSATHS IIPH PEIICHUHN 3371a4;
BJAJIeTh TOHATHEM CTENeHHas (YHKIMS; CTPOUTb €€ TIpaduk U yMeThb
NPUMEHSTH CBOMCTBA CTENIEHHOHN (DYHKITUH MPH PEIICHUHN 3a7ad;

BJIAJIeTh MOHATUSAMH T[IOKa3aTelbHass (YHKIUS, SKCIOHEHTa; CTPOMTh HX
rpaduKkd W yMeTh NPUMEHSTH CBOICTBAa ITOKa3aTeIbHONH (YHKIHU TIpH
pEILIEeHNY 3a7ay4;

BJIAJIETh MOHATHEM JIoTapu(mudeckas QyHKIHS; CTPOUTH ee rpaduK U yMeTh
HNPUMEHSATH CBOMCTBA JIorapu(MU4ecKoi (pyHKIUH MPH peILIeHUH 3a]a4;
BJIAJICTh MOHATUSAMH TPUTOHOMETpHUYECKHE (DYHKIIMU; CTPOUTH MX Tpaduku u
yMETh MPHUMEHSATh CBOWCTBA TPUTOHOMETPUUECKUX (YHKLUUH HpU peleHUH
3a/1a4;

BJaJeTh MOHATHEM oOpaTHas (QYHKUUS; NPUMEHATh 3TO TMOHATHE NpHU
peleHny 3a1ay;

OPUMEHATH IpU  pPELIEHUM  3ajad
NEPUOINYHOCTh, OTPAHUYEHHOCTB;
HOPUMEHSTH MIPU PELISHNH 3aa4 peodpazoBaHus rpaduKoB (PyHKIHIA;
BJIAJIETh MOHATHUSMH 4YHCIIOBas IMOCJENOBATEIBHOCTh, apupmeTndeckas u
reOMETpHUUECKast IPOrpeccus;

NPUMEHSTh TIPH PEIICHUH 3aJad CBOWCTBA M MPHU3HAKH apH(PMETHUECKOW U
reOMETPUYECKON IPOTrPECCUIA.

B noBceaHeBHOM KU3HU U IPU U3YUYEHUU IPYTUX YUEOHBIX MPEIMETOB:
OTpeNeNIATh MO rpadyKaM U UCIOJIb30BaTh JUISl PeIICHUs MPUKIAJAHBIX 3a7a4
CBOMCTBAa peajbHBIX TMPOIECCOB W 3aBUCUMOCTEH (HambonpIIMe U
HaVMEHBIIIME 3HAu€HMsI, MPOMEXYTKH BO3pAcCTaHUsl M YObIBaHUS (DYyHKIUH,
IIPOMEXYTKH 3HAKOIOCTOSHCTBA, ACUMIITOTHI, TOYKHU Ieperuda, mepuon M
T.IL.);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOH

CBOIicTBa  (YHKIHMI: YETHOCTb,

Hoctrxkenne pe3ynbTaToB pasaena II;

BIAZCTh IOHATHEM aCHUMIITOTBI M YMEThb €ro
NPUMEHSTD MIPU PEUICHNUH 337134,

NPUMEHSTh METONBl  PELICHUS HPOCTEHUIINX
Qg QepeHInaIbHbIX YPaBHEHUH MEPBOTO U BTOPOTO
TOPSITKOB




CUTYyalHH;.
OTIpeNeNIATh MO TpaduKaM NPOCTEHIINE XaPaKTEPUCTUKH TEPHOAMUYECKUX
IPOIIECCOB B OMOJIOTUH, IKOHOMMKE, MY3bIKE, PATUOCBA3U U Jp. (AMIUTUTYAA,
NEepUoA U T.I1.)

DNEeMEHThI Brnagetrs monsituem OeckoHedHO yObIBarolias reomeTpudeckas mporpeccus u | Jloctmxkenue pe3ynstaToB pasaena I
MaTE€MaTUYCCKOro | YMCTb MPUMCHSATH €ro IIpHU pCIICHUMN 3a/1a4, CB060)IHO BJIaACTh CTaHAapTHBIM arrmapaTom
aHanusa MPUMEHSTH ISl PELIEHUs 3a/1a4 TEOPUIO MPEIEIIOB; MaTeMaTU4ecKoro  aHajuu3a  JJIi  BBIYHMCIEHUSA
BJIQJIETh MOHATUSIMU OECKOHEUHO OOJbIIHMEe U OECKOHEYHO Majble YHCIIOBBIE | IPOM3BOJHBIX (PYHKIIMU OJHOW MEPEMEHHOM;
MOCNIEIOBATEIbHOCTA W yMETh CpaBHHUBATh OECKOHEYHO OoMbIMe | | CBOOOJAHO TPHUMEHATH ammapar MaTeMaTH4ecKOoro
0OECKOHEYHO MaJible I0CIIEe10BaTENbHOCTH; aHaJM3a I MCCIeNoBaHus (PYHKIUHA M TIOCTPOSHUS
BIQ/IETh TOHATUSMHU: TMPOU3BOAHAS (YHKIMM B TOYKE, NPOU3BOAHAs | rpadMKoB, B TOM 4HCIE  HCCIEAOBaHUS  Ha
byHKINY; BBIITYKJIOCTD;
BBIUUCIISATH MPOU3BOAHBIEC 3JIEMEHTAPHBIX (PYHKIIMM U UX KOMOUHAIIHIA; OTIEpUPOBATH MOHITHEM MEPBOOOPA3ZHON PYHKIIUU IS
Hcciea10BaTb (bYHKHI/II/I Ha MOHOTOHHOCTb U OKCTPEMYMBI, peICHUsA 3a4a4,
CTpOUTh TpauKd MU TPUMEHATH K pEUICHHIO 3aJad, B TOM YHCIE C | OBIAJETh OCHOBHBIMHU CBEICHUSIMU 00 WHTEerpaie
apamMeTpoM; Hrrotona—Jleitonuia 31 €ro MPOCTEUIINX
BJIQ/IETh MOHATHEM KacaTelnbHas K rpaQuKy (PYHKIMHM U YMETh IPUMEHSTh €r0 | IPUMEHEHUSX;
IIpY pPELICHUH 3a1a4; OIIEPUPOBATH B CTaHIAPTHBIX CUTYyaLusIx
BJIQ/IETh MOHATUAMHU NIEpBOOOpaszHas GpyHKIIMs, OpeeTICHHBIA HHTETPa; MPOU3BOAHBIMU BBICIIUX MOPSIKOB;
npuMeHaTbh TeopeMy HploroHa—JleiiOHMIIa M ee CienCTBUS [Js pEUIeHMs | yMETh NPUMEHSATh IPU pPEIIeHUU 3ajad CBOICTBa
3a/1a4. HENPEPBIBHBIX (PYHKIINIA;
YMETb NPUMCHATH IIPH PCHICHHHU 3aJa4 TCOPCMbI
B noBceaHeBHOM KU3HU U IPU U3yUYEHUU IPYTUX YUEOHBIX MPEIMETOB: Beiiepmpacca;
peiiaTth MPUKIAAHBIC 3aaa4yu W3 6I/IOJ'[OFI/II/I, (1)I/I3I/IKI/I, XUMHHU, DKOHOMUKH U | YMETh BBITIOJIHATH HpI/I6J'II/DK€HHI)Ie BBIYUCIICHUA
JIPYTHUX IPEeIMETOB, CBA3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK MPOLIECCOB; | (METOAbl  pElIeHUs  ypaBHEHUH,  BBIYHCICHUS
WHTEPIPETUPOBATH MTOJTYUYECHHBIE PE3YJIbTAThI OIpe/IeIEHHOT0 UHTErpaia);
YyMETh MPUMEHATh MPUIOKEHUE MPOU3BOAHOU H
ONPENEICHHOI0 HMHTErpaJla K PEIICHHIO  3a7ad
€CTECTBO3HAHUS,
BJIaACTh IIOHATUAMHA BTOpasda IIpoOrU3BOaAHA,
BBIMYKJIOCTh rpaduika GyHKIIMH U yMETh UCCIEN0BATh
(GYHKIMIO Ha BBITYKJIOCTh
Crarucruka u | OnepupoBaTh OCHOBHBIMHU ONMCATEIIbHBIMU XapaKTEPUCTHUKAMU 4YHUCIOBOro | JloctuxkeHnue pe3ynbTaTtoB pasaena Il
TEOPUs Habopa, MOHITHEM IreHepaibHasi COBOKYITHOCTh U BBIOOPKOH U3 HEe; UMETh MPEJCTaBICHUE O LUEHTPAJIBHON IpEeNeIbHON
BEPOATHOCTEM, OTEpPUPOBATh TOHATUSMHU: YacCTOTa U BEPOSTHOCTh COOBITHS, CyMMa H | TEOpPEME;
JIOTHKA U | IPOU3BE/ICHUE BEPOSTHOCTEH, BBIYMCIIATH BEPOATHOCTU COOBITHHA HAa OCHOBE | UMETh MPEACTABICHUE O BHIOOPOYHOM KO3 (HULIUEHTE




KOMOWHATOpHKA

MOJ/ICUeTa YUCJIa UCXO/IOB;
BJIQJICTh OCHOBHBIMH MOHATUSAMH KOMOUHATOPUKHU U YMETh MX IMPUMEHATD MPU
pELIeHUH 3a/ay;

UMETh MpeACTaBICHUE 00 OCHOBaX TEOPUU BEPOSTHOCTEH;

MMETh MPECTABICHUE O TUCKPETHBIX U HEMPEPHIBHBIX CIyYalHbIX BEIUYMHAX
U pacrpeie]ICHUsX, O HE3aBUCUMOCTH CIIy4allHbIX BEJIMYUH;

MMETh TPEJCTAaBIECHHE O MaTEeMaTUYECKOM OXUAAHUM U JIUCIIEPCUU
CIIyYaHBIX BEJIUYUH;

MMETh MPEACTABICHUE O COBMECTHBIX PACIPEACIICHUAX CIyYalHbIX BEJIMYUH;
MOHUMATh CYTh 3aKOHA OOJBIIMX YHMCEN M BHIOOPOUYHOTO METOJ]Ia U3MEPEHUS
BEPOATHOCTEM;

MMETh TIPEJCTAaBIICHHE O HOPMAJIBHOM PpACIPEICICHUN U TpUMEpax
HOPMAJIBHO PacHpeIeICHHBIX CIyYalHbIX BEJIMUUH;

HUMETh MPEACTABICHUE O KOPPEIIAIMH CITyYaiHbIX BEJTUYHH.

B noBce1HEBHOM KU3HU U MIPU U3YUECHUH APYTUX TPEAMETOB:
BBIYHMCIISTH WJIA OIICHUBATh BEPOSTHOCTH COOBITHI B peaIbHON KU3HU;
BBEIOMPATH METO/IBI TIOJIXO/ISIIETO MPEICTaBICHHS U 00pabOTKU JaHHBIX

KOPPEISINH U JINHEHHOHW perpeccum;

UMETb TPEJICTABIEHNE O CTATUCTUYECKUX THIIOTE3aX U
MPOBEPKE CTATHCTUYECKOH THIIOTE3bI, O CTATHUCTUKE
KPUTEPHS U €€ YPOBHE 3HAYMMOCTH;

UMETh TIPEACTaBICHUE O CBS3U SMIUPUYCCKUX U
TEOPETUYECKUX PACTIPE/ICICHUN;

UMETh TPEJICTaBICHHUE O KOJAMPOBAHUH, JBOUYHOU
3aIlUCH, TBOUYHOM JICPEBE;

BJIAJICTh OCHOBHBIMU IOHATHUSAMH  TEOpPHH TpadoB
(rpad, BepmmHa, peOpo, CTENEHb BEPIIMHBI, ITyTh B
rpade) U yMETh IPUMEHSTh UX MPH PEIICHUN 33]1ay;
UMETb MPEJCTABICHUE O JEPEBbAX U YMETh IPUMEHSTH
NPY PEIICHUY 3a/1a4,

BJIAJICTh IOHSITHEM CBSI3HOCTh M YMETh HIPUMEHSTH
KOMITOHCHTBI CBSI3HOCTH TIPU PEIICHUH 3a/1a4;

YMETh OCYIICCTBIIATH MYTH 1O pedpaM, 00Xoabl pedep
W BepIIvH rpada;

UMETh IIpe/ICTaBICHHE 00 3iIepOBOM u
raMUJIBTOHOBOM IIyTH, HWMETh TPEJACTABJICHUE O
TPYAHOCTH 337a4¥ HAXO0XKJIEHHsI TaMHJIbTOHOBA MYy TH;
BJIAJICTh TIOHSATHSIMUA KOHEYHBIC M CUCTHBIC MHOXECTBA
¥ YMETh UX MPUMCHSTH NP PEIICHUN 33]1aY;

YMETh IPUMEHSITh METOJ MaTEMAaTHIECKON MHIYKIINH;
YMETh NMPHUMEHATh MPUHIMN JlMpuxiie Mpu pereHun
3aj1a4

TekcToBbIE
3a7a4u

Pemate pa3Hble 3a/1a4i NOBBIIIEHHON TPYAHOCTH;

aHaAJM3UPOBATh YCJIOBUE 3a7ayd, BHIOMpATh ONTHUMAJIbHBIA METOJ pEIICHUs
3a/1a4M, paccMaTpuBasi pa3IMyHble METO/IbI;

CTPOUTH MOJIENIb PEIIEHHs 3a/1a4M, IPOBOAUTH JOKa3aTeNIbHbIE PacCyKICHUs
IIPU pEIICHUH 3aauu;

pewmath 3ajnaud, TpeOyromme mepedopa BapHAHTOB, IPOBEPKH YCIOBUIA,
BBIOOPA ONITHMAJILHOTO PE3YJIbTATA;

aHAJM3UPOBaTh M HHTEPHPETHUPOBATH IOJTYUYEHHBIE PEIIEHUS B KOHTEKCTE
YCIIOBUS 3aJ]aui, BEIOUpATh pellIeHus], He MPOTUBOPEYAIe KOHTEKCTY;
NEepeBOUTH MPH PEIIEHUH 33aJaul MHPOPMALUIO U3 OJHON (OpPMBI 3alKCH B
JPYTYI0, HWCIONB3ysl TpU HEOOXOAWMOCTH CXEMBI, TaOIuIbl, Tpadukw,

Joctrxkenne pe3ynbTaToB paszzaena [l




JuarpaMMal.

B HOBCCI[HCBHOﬁ JKU3HU U IPpHU U3YUYCHUU APYTUX NPCIMETOB:
pPelIaTh NPAKTUYCCKUC 3ada4YU U 3a1a4U1 U3 APYIrux npeaMcToB

I'eomerpus

Brnaners reomeTpruecKUMH MOHATUSMM IPU PEIIEHUM 33734 U MPOBEJCHUU
MaTeMaTHYECKUX PACCyKIACHUH;

CaMOCTOSITENIbHO (hOPMYJIMPOBATh OIpPECNIEHUs] TeOMEeTpUYecKux Guryp,
BBIJIBUTATh THUIIOTE3bl O HOBBIX CBOWCTBAaX M TPU3HAKAX T€OMETPHUYECKHX
buryp u 00OCHOBBIBATH WJM ONpOBEpPrarh WX, 0000maTh WIH
KOHKPETH3UPOBATh pE3yJIbTaThl Ha HOBBIX KiaccaXx (HTyp, NMPOBOAUTH B
HECJIOKHBIX CTy4asx KIacCUPUKaLMO0 GUTyp IO pa3IudHbIM OCHOBAHUSM;
UCCIIEIOBaTh  YEpPTEeXKH, BKIIOYAass KOMOMHaUMKW  (QUIYyp, U3BJIEKaTb,
UHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(OPMAIIHMIO, NPEACTABICHHYIO Ha
yepTeKax;

pelarh 3aJaud FeOMEeTPHUUYECKOro COJAEpKaHMs, B TOM YHCJIE€ B CUTYyalUsX,
KOTJ]a QJITOPUTM peIIeHUs] HEe CJeIyeT SIBHO W3 YCJIOBHUS, BBITIOIHATH
HEOOXOIuMbIE Ul pelIeHHs 3aJadd  JIOTOJIHUTENbHBbIE IOCTPOCHMS,
HCCIIEIOBaTh BO3MOYKHOCTh TIPUMEHEHHUS TeopeM H (GopMyn aisi perieHus
3aja4;

yMeTh (POPMYIIHPOBATH U TOKA3bIBATh TE€OMETPUIECKHIE YTBEPIKICHHUS;
BJIAJIETh MOHATUAMHU CTEPEOMETPUH: MpU3MA, MapajulesenuIes, MupaMuaa,
TETpa’Ip;

UMETh MPE/ACTaBICHUsI 00 aKCMOMaxX CTEPEOMETPHUU M CIIECACTBUSAX U3 HUX U
YMETh IPUMEHSTh UX NIPU PEUICHNN 33/1a4;

YMEThb CTPOUTHb CEUEHHs MHOTOIPaHHHMKOB C MCIIOJB30BAaHMEM pa3IMYHbBIX
METOJIOB, B TOM YHCJI€  METOJIA CIIEIOB;

UMETh IMPEJICTABICHHE O CKPELIUBAIOIIUXCS MPSMBIX B IPOCTPAHCTBE U YMETh
HAXOJUTh YTOJI U PACCTOSTHUE MEKY HIUMH;

OPUMEHATh TEOpPeMbl O MapayIeIbHOCTH TNPSAMBIX M IJIOCKOCTEH B
NPOCTPAHCTBE TP PEIICHUH 3a]1a4;

YMETh IPUMEHSTh NapajjielIbHOe IPOEKTUPOBAHUE JUIsl H300paskeHUs PUryp;
YMETh MPUMEHATH MEPIECHANKYISIPHOCTH MPSIMOIN U IJIOCKOCTH TIPU PEIICHUN
3a1a4;

BJIAJIETh TOHSATHSIMH OPTOTOHAJIBHOE TPOEKTUPOBAHME, HAKIOHHBIE M HX
NOPOEKIMH, YMETh INPUMEHATh TEeOpeMy O TpeXx MepHeHAUKYIsIpax IMpu
pEIIeHNH 3a]1a4;

Hmeth nipencraBieHne 00 akCHOMAaTHIECKOM METO/IE;
BJIIAACTh IOHATHCM FeOMeTpI/I‘-ICCKI/Ie MECTa TOYCK B
NPOCTPAHCTBE U YMETh NMPUMEHSATh UX Ui PEUICHHUS
3a/1a4;

yMETh TIPUMEHATh ISl PEIIeHHs 3ajad CBOWCTBA
IIJIOCKUX U I[ByrpaHHBIX er'IOB, TpexrpaHHoro yrﬂa,
TEOPEeMbl KOCHHYCOB M CHHYCOB JIJISI TPEXTPaHHOTO

yIia;

BIAJCTh IOHATUEM IEPIEHIUKYISAPHOE CEUYCHHE
IIPU3MBI U YMETh IPUMEHATH €70 IIPU PELICHUH 3a/1a4;
UMETh [IPEACTABIICHUE 0 JBOMCTBEHHOCTH

IIPABUJIbHBIX MHOTOTPaHHUKOB;

BIAJIETh TOHATHAMHU LEHTPAJIbHOE M IApaJIEIbHOE
MIPOEKTUPOBAHWE W NPUMEHATh UX IMPU TOCTPOECHUU
CEYEHNI MHOTOTPaHHUKOB METOJIOM IPOEKLUI;

UMETh MPEJCTABIEHUE O Pa3BEPTKE MHOTOTPaHHHUKA U
KpaT4JaillleM ITyTH Ha IOBEPXHOCTH MHOTOTPaHHMKA;
MMETh MPEACTABIEHUE O KOHUYECKUX CEUCHHUSX;

UMEThb IMpEJCTaBICHHE O Kacalmuxcs cdepax Hu
KOMOMHALIMK T€J BpallleHUS U YMETh NPUMEHATh UX
IIPY PELLIECHUN 3a7ay;

NPUMEHSTD TPU PEIICHUH 3a7a4d (GOPMYITy pacCTOSIHHUS
OT TOYKH JI0 IJIOCKOCTH;

BJIAQJIETh Ppa3HbBIMU cloco0aMH 3aJaHusl MpsSAMOI
YPaBHEHUSMH M YMETb IPHUMEHATH IPU PELIECHUU
3ajay;

IPUMEHATh IPU PEIICHUU 337ad U JI0Ka3aTelIbCTBE
TEOpEM BEKTOPHBII METO U METOJT KOOPAUHAT;

UMEThb IpeACTaBlIeHHMe 00 akcuoMmax oObema,
OpUMEHSTE  (GOPMYJIBI  OOBEMOB  MPSMOYTOJIHEHOTO
napajuleJenunena, Npu3Mbl U IUPaMUIBI, TeTpa’zapa
IIPU pPEILICHUH 3a/ay;




BJIAJIETh MOHATUAMHU PAcCTOSHUE MEXIy (UrypamMH B IPOCTPAHCTBE, OOIIMI
NEPIEHIUKYJIAP ABYX CKPEIMBAIOIINXCS MPSIMBIX U YMETh IPUMEHSTH UX IIPH
pEILIEHNY 3aay4;

BJIQ/IETh MOHATHEM YIOJ MEXIy NPSMOH U IUIOCKOCTbIO M YMETh IPUMEHSIThH
€ro IpHY PELIECHUH 3a/1a4;

BJIQJI€Th TOHATHSAMM JABYTPAHHBIM Yroj, Yroil MeXay IUIOCKOCTSIMH,
NEPNEHIUKYJIPHBIC IIIOCKOCTH M YMETh IPUMEHATh X IIPU PEILICHUU 3a7a4;
BJIAJI€Th NOHATHUAMU NpHU3Ma, MapajUleJienune] W NPUMEHATh CBOMCTBa
napajuleenuIe1a pyu PeIeHNH 3a1ady;

BJIQ/IETh MOHSATHEM NPSIMOYTOJIbHBIN Napajuielenune] U NPUMEHITh €ro Mpu
pEILIECHNY 3aay4;

BJIQ/IETh TOHATUSAMHU NHpPaMUAA, BUABl NHPAMUM, DJIEMEHThHl IPaBUIbLHOU
MUPAMUJBI U YMETh IPUMEHSTh UX MPU PEIICHUU 3a/1a4;

UMETh MPECTaBIECHUE O Teopeme Diliiepa, MpaBUIIbHBIX MHOTOTPaHHHUKAX;
BIAJETh TIOHATHEM IUIOIAAN IOBEPXHOCTEH MHOTOIDAaHHUKOB M YMEThH
IPUMEHATH €r0 IPU PEIICHUH 3a]a4;

BJIAJIeTh MOHATHSMHU Tela BpalleHus (LWIMHAP, KOHYC, IIap M cdepa), UX
CEYEHHUS U YMETh IPUMEHATD UX IIPU PELICHUHN 3a]1a4;

BJIA/ICTh NOHATHUSAMHU KacaTENbHbBIE NMPSMBIE U INIOCKOCTH U YMEThb ITPUMEHATH
U3 [IpU PEIICHUN 3aj1ay;

UMETh NPEACTAaBICHUS O BIMCAHHBIX M ONMCAaHHBIX cdepax U YyMeTh
IPUMEHATh UX MPU PELICHUH 3a/1ay;

BJIAJIeTh MOHATUSAMH OO0BEM, OOBEMbl MHOIOI'PDAaHHMKOB, TEJ BpallleHUs U
IPUMEHAThH UX MPU PELICHUH 3a/1ay;

UMETh IPEACTaBICHUE O pa3BEepTKE LMIMHApPA M KOHYyCa, IUIOLAAH
MOBEPXHOCTH ILIWJINHAPA U KOHYCa, YMETh IPUMEHSATh UX MIPHU PELICHNUH 33/]a4;
UMETh TpEACTaBICHUE O IUIOMAAM chepbl U yMETb NPUMEHATh €ro mnpu
pelIeHnH 3a]1a4;

YMETh pellaTh 3a7a4yi Ha KOMOMHAIIMM MHOTOI'PaHHUKOB U TE€J BpallleHHUS;
UMETh IPEJCTABJIEHUE O MOA00MH B IPOCTPAHCTBE U YMETh pPEIlaTh 33Ja4M Ha
OTHOIIIEHHE 00BEMOB M IUIOMIAJIeH MOBEPXHOCTEH MOAOOHBIX GUTryp.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB!

COCTaBJIATh C  HUCIOJIb30BAaHUEM  CBOHCTB  IE€OMETPUYECKUX  (QUryp
MaTeMaTUYeCKUe MOJEIU AJI PEIICHUs 3aJad MPaKTUYECKOro XapakTepa U
3aJa4 W3 CMEXHBIX JUCLUUIUIMH, HCCIEAOBATh IIOJyYEHHBIE MOJEIU H
MHTEPIPETUPOBATH PE3YJIbTAT

MPUMEHATh TEOPEMbl 00 OTHOUICHHSIX OOBEMOB IPHU
pEeIIeHnH 3ajay;
MPUMEHATh HHTErpan sl BBIYUCICHUS OOBEMOB U
MOBEPXHOCTEN Te€J BpAIICHUS, BBIYUCICHUS IUIOIIAIN
ceprueckoro nosca u o0bemMa MapoBOro cIosi;
UMETh NPEJCTABICHUE O JIBUKEHUSIX B MPOCTPAHCTBE:
napajuieIbHOM TEPEeHOCe, CUMMETPUHM OTHOCUTENBHO
IUIOCKOCTH, LIEHTPAJbHOM CHUMMETpPUH, IIOBOPOTE
OTHOCHUTENFHO TPSIMOM, BUHTOBOW CHUMMETPHH, YMETh
MPUMEHSThH UX TPU PEIICHUH 3a]1a4;
UMETh TMpEACTaBIEHUE O TIUIOMAI OPTOrOHAIBHON
IIPOEKIINY;
UMETh  TpPEICTaBICHHE O  TPEXIpaHHOM |
MHOTOTPaHHOM yTJI€ U NPUMEHATh CBOMCTBA IUIOCKUX
YTJI0B MHOTOTPAaHHOTO yIJia IPU PElIeHUH 3aay;
UMETb TPEJCTaBICHUS O MpeoOpa3oBaHUM MOHOOHS,
TOMOTETUH U YMETh NPUMEHSATh WX TMpPU pPEIICHUU
3ajay;

yMETh pellarh 3aJayd Ha IUIOCKOCTH METOJaMU
CTEpEOMETPUH;
YMETh NPUMEHSATH (HOpMYNbl 00BEMOB MPU PEIICHUU
3aj1a4




BexTops! u | Bnagetrs NOHATHAMM BEKTOPBI U UX KOOPJAUHATHI; Joctmxenue pesynpraTo pasaena II;
KOOPJIMHATHI B | YMETb BBIIOJIHATH ONEPALMH HAJl BEKTOPAMHU; HaXoAuThb OO0BEM MapajuleleNunena W TeTpadapa,
IIPOCTPAHCTBE MCIIOJIb30BaTh CKAJISIPHOE MPOU3BEACHUE BEKTOPOB IIPH PELICHNH 33]1a4; 3aJJaHHBIX KOOPJAWHATAMHU CBOMX BEPILIUH;
NPUMEHSTh YpPaBHEHUE IUIOCKOCTH, (OPMYITy PACCTOSHHUS MEXIy TOYKAMH, | 3a[aBaTh MPSIMYIO B IIPOCTPAHCTBE;
ypaBHEHHE cdephl IPU PELICHUHN 3ajay; HaxXOAWTh pPACCTOSHUE OT TOYKU JO IUIOCKOCTH B
IIPUMEHATh BEKTOPBI M METOJ KOOPAMHAT B IPOCTPAHCTBE IPU PELICHUU | CUCTEME KOOPJUHAT;
3aj1a4 HaxXOAWTh PAaCCTOSHUE MEXKIY CKPEIIUBAIOIIMMUCS
IIPSIMBIMU, 33JaHHBIMU B CUCTEME KOOPAMHAT
Hcropus MMmeTs mpencraBiceHHE O BKIAAE BBIJAIOIIMXCS MaTEMAaTHKOB B pa3BUTHE | JloCTHKeHUE pe3ybTaToB paszaena Il
MaTE€MAaTHKHU HAyKU;
IIOHMMAThb POJIb MATEMATUKHU B pazBuTuu Poccun
Meroasl Hcnonb3oBath OCHOBHBIE METObI JI0Ka3aTeIbCTBa, IPOBOAMTE | JlocTHyKeHue pe3ynbTaToB pasnena II;
MaTeMaTUKU JI0OKa3aTeJIbCTBO U BBIIIOJIHATH ONIPOBEPIKECHHUE; [IPUMEHATh MATEMAaTUYECKHUE 3HAHUS K UCCIIEIOBAHUIO

MPUMEHSATh OCHOBHBIE METO/bI PELICHHS] MaTEMaTUYECKUX 3a]1a4;

Ha OCHOBE MAaTEMaTMUYECKHUX 3aKOHOMEPHOCTEN B NPHUPOJE XapaKTEPHU30BAThH
KpacoTy M COBEPILEHCTBO OKPY KAIOLIEr0 MUpa U MPOU3BEICHHUI HUCKYCCTBA;
IPUMEHATH  [POCTEHIIME  IPOIPaMMHBIE  CpPEACTBA U AJIEKTPOHHO-
KOMMYHMKAIIIOHHBIE CUCTEMBI IIPU PEIICHUU MaTEMAaTUYECKUX 3a/1ay;
HOJIb30BATHCS MPUKIAJAHBIMUA MPOrpaMMaMd W HPOTpaMMaMHU CHMBOJIBHBIX
BBIUMCIICHUH JUIsl UCCIIEI0BAHUSI MATEMATUYECKUX 0ObEKTOB

OKPY’)KalIIero Mupa (MoOJeIupoBaHHe (U3HUESCKUX
MIPOILIECCOB, 3314l SKOHOMHMKH )




2. Coneprxkanue y4eOHOI0 npeaMera Ha yriry0JJeHHOM YyPOBHeE CpedHero oouero o0pa3oBaHusi
(408 uac).

Yri1y0/1eHHbI YpOBeHb
Aure0pa m Ha4aJIa aHAJIN3a
[ToBTOpeHue. Pemienne 3amad ¢ MCMOIB30BAHUEM CBOMCTB YMCENI M CUCTEM CUHUCICHHUS, AETUMOCTH,
JIOJIEN M 4YacTel, MPOLEHTOB, MOAYJEN uncen. Pemenue 3a1ad ¢ UCIONIb30BaHUEM CBOMCTB CTEIICHEN U
KOpHEW, MHOTOYJICHOB, IPEOOpa3OBaHWN MHOTOYJIECHOB M JIPOOHO-PAIMOHAIBHBIX BBIPAKEHUM.
Pemenue 3agad ¢ UCHOIB30BaHUEM IpaayCcHOM Mephl yria. Moayib uncia U ero cBoilicTBa. Peienue
3a/lady Ha JIBIKCHHE W COBMECTHYIO PabOTy, CMECH M CIUIaBBI C TIOMOIIBIO JTUHEHHBIX, KBAJIPATHBIX U
JIpOOHO-PAlMOHANILHBIX YPAaBHEHUN M X CUCTEM. PerieHne 3a1a4 ¢ MOMOIIbI0 YUCIOBBIX HEPABEHCTB U
CHCTEM HEpPaBEHCTB C OJHOW IMEPEMEHHOH, ¢ NMPUMEHEHHEM H300paXKEHUsI YHUCIOBBIX MPOMEKYTKOB.
Pemenne 3amad ¢ MCMONb30BaHUEM YHCIOBBIX (DyHKIMN U uX rpadukoB. Mcnonb3oBaHue CBONCTB U

rpadMKOB JIMHEHHBIX M KBAIPATUYHBIX (DYHKIMHA, OOpAaTHON MPOIOPIMOHATBHOCTH U (QYHKIUH y= ‘r .
I'paduueckoe perieHue ypaBHeHMH M HepaBeHCTB. lcmosb3oBaHue omepanuid HaJi MHOXKECTBaMHU U
BbICKa3bIBaHUSAMU. VcrioIb30BaHNE HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM NEPEMEHHOM, YHNCIOBbBIX
NPOMEXYTKOB, HUX OObeIUHEHHH M mnepeceyeHuid. [IpuMeHeHHe Npu pelleHuH 3a7ad  CBOMCTB
apupMeTUYeCKO M TEeOMETPUYECKOW MPOrpeccHud, CyMMHpPOBAaHUS OECKOHEUHOH cxosuieics
reOMETPUYECKOMN MPOTPECCHH.

MHoxecTBa (YHCIIOBBIC, TE€OMETPHUECKUX GUryp). XapakTepUCTUYECKOE CBOMCTBO, DJIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHoe, OecKkoHeuHoe MHoXecTBo. (CrnocoObl 3afaHus  MHOXECTB
[TonmHOkecTBO. OTHOIIEHUS IPUHAITICKHOCTH, BKIIOUEHHUS, paBeHCcTBa. Onepainyy HaJl MHOKECTBaMHU.
Kpyru Diinepa. Koneunsle u OeCKOHEUHbIE, CUETHBIE M HECUETHBIE MHOXKECTBA.

HcTuHHBIE U JIOKHBIE BBICKA3bIBaHUS, ONEPALlMU HAJl BBICKA3bIBAHUAMHU. AJreOpa BbICKA3bIBAaHUM.
CBsI3b BbICKa3bIBaHUH C MHOKECTBaMHU. KBaHTOPBI CyIIeCTBOBAHUS U BCEOOIIHOCTH.

3akoHbl Jorukd. OCHOBHbIE JIOTHYECKHME MpaBuia. PelieHue Jormyeckux 3ajad C HCIOJIb30BAHHEM
KpYyroB Jjiepa, OCHOBHBIX JIOTUYECKUX ITPABUIL.

YmMmozakmoueHus. OO0CHOBaHMSI U JJOKa3aTeJIbCTBO B MaTeMaruke. Teopembl. Buasl maremarnyeckux
yTBepKJIeHUH. Bunbl [okaszarenbcTB. MaremaTtuueckas HHAYKIMS. YTBepKJIeHHUs: 00paTHOE JaHHOMY,
IIPOTUBOIOJIOXKHOE, OOpPaTHOE MPOTHUBOIOJIOKHOMY AaHHOMY. [Ipu3Hak M cBONCTBO, HEOOXOJUMbBIE U
JIOCTaTOYHBIE yCIIOBUSI.

OcHoBHas teopema apudmeruku. OcraTku u cpaBHeHHs. AnroputMm EBkimma. Kuraiickas teopema 06
ocratkax. Manasa teopema depma. q-u4HbIE CUCTEMBI cunciieHus. DyHKIMSA DWiepa, YUCIo U CymMMa
JIeNUTeNe HaTypabHOIO YHUCIIA.

PaguanHast mMepa yria, TPUTOHOMETpUYECKAs OKPYKHOCTb. TpuroHomerpuueckue (yHKLIHUU YHUCEN U
yrioB. POpMyIibl TPUBEACHUS, CIOKEHUS TPUTOHOMETPUYECKHX (YHKIUH, (HOPMYJIBI JBOWHOTO H
HOJIOBUHHOTO aprymenta. IIpeoOpa3oBanue CyMMBbl, pa3HOCTH B NPOU3BEJCHUE TPUTOHOMETPHUUYECKUX
byHKIM, 1 HA000pOT.

Hymn ¢yHKUMM, NpOMEXYTKHM 3HAaKOMOCTOSHCTBA, MOHOTOHHOCTh. Haubombiee W HauMeHbIlee
3HavueHue ¢yHkuuu. [lepuogmueckie QyHKIUN 1 HAMMEHBIIHNHA 1epro. YeTHbIe 1 He4eTHbIe (DyHKITHH.
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OyHKIMK «ApoOHAs acTh YUCIa» ~ W «IleNas 4acTh YUCIay

P=C0sy 1V=SINy y=tox yp=cCclox
Tpuronomerpruyeckue (yHKIUU YHCIOBOIO apryMeHTa - , , g , cig

CaoiicTBa U rpaduKu TPUTOHOMETPUUYECKUX (PYHKLUH.

OOpatHble TpuUroHOMeTpuueckue (QYHKIUHM, HX TIJaBHbIE 3HAY€HHUs, CBOIICTBA U TpaduUKH.
Tpuronomerpudeckue ypaBHeHHA. OJHOPOAHBIE TPUTOHOMETPUYECKHE YypaBHeHuUs. Pemenue
MIPOCTEUIINX TPUTOHOMETPUYECKUX HEpaBeHCTB. [lpocrelmne CUCTEMBI TPUTOHOMETPHYECKHUX
YPaBHEHHH.

CreneHb ¢ JCHUCTBUTENBHBIM TIOKa3aTeJIeM, CBOWCTBAa cTeneHd. [lpocrelimve mnoka3aTebHbIC
ypaBHeHUs U HepaBeHCTBa. [lokazaTenpHas (yHkuus m ee coiictBa u rpaduk. Yucno © u GyHKIHA
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Jlorapudm, cBoiictBa sorapudma. JlecatuuHblii W HaTypaibHbl sorapudm. IIpeobpazoBanue
norapudmuueckux BbIipakeHuil. Jlorapupmuyeckue ypaBHeHHS U HepaBeHCTBa. Jlorapupmuueckas
(byHKLUS U ee CBOWCTBA U TpaduK.

Crenennas ¢yHKIMS U ee cBoiicTBa U rpaduk. MppannoHaibHble ypaBHEHHUS.

IlepBHUYHBIE IIPEACTABICHHUS O MHOXKECTBE KOMIUIEKCHBIX dncel. JIeHCTBUSA C KOMIIJIEKCHBIMU YHCIIAMU.
KommuiekcHO compspkeHHble yucia. Moayiab W apryMeHT uucia. TpuroHomerpuueckas Qopma
KOMILJIEKCHOI'0 uucia. Perenre ypaBHeHUN B KOMIUIEKCHBIX YUCIIAX.

Meton wuHTEpBanoOB s pelieHuss HepaBeHCTB. IIpeoOpa3oBanus rpadukoB (QYyHKUIMNA: CIBUT,
YMHO)XEHHUE Ha YHUCII0, OTPAXKEHUE OTHOCUTEIHLHO KOOPIMHATHBIX oceil. ['paduueckue MeTo bl pereHus
YpaBHEHUH M HEPABEHCTB. PellleHre ypaBHEHUN U HEPABEHCTB, COAEPKAIIMX MTEPEMEHHYIO IO/l 3HAKOM
MOJYJIS.

CucreMbpl  MOKa3aTeNbHBIX, JIOTApUOMUYECKUX U  HUPPALMOHAIBHBIX  ypaBHeHHH. CHcCTeMBbI
MOKAa3aTeIbHbIX, JIOTapu(PMUUECKUX U UPPALMOHATIBHBIX HEPABEHCTB.

B3aumuo oOparnbie pynknuu. ['paduku B3auMHO 00paTHBIX (PYHKIIHH.

YpaBHEHHUs, CHCTEMBI YPAaBHEHUH C IIapaMETPOM.

®opmyna bunHoma HeroToHa. PemieHne ypaBHEHHI CTENEHH BbIIE 2 CHEIMAIBHBIX BHIOB. Teopema
Buera, teopema besy. [IpuBoaumMbie M HenmpuBOIUMBbIE MHOrouwieHbl. OCHOBHas TeopeMa aiareOphl.
CummeTprYecKrue MHOTOWIEHBI. Llenounciennsle n neno3HauHble MHOTOUJICHBI.

Juodantossl ypaBHenus. Llennsie qpodu. Teopema depma 0 cymme KBaJIpaToB.

CyMMBI U psi/ibl, METOJIbI CYMMHUPOBAHHUSI M IPU3HAKU CXOJIUMOCTH.

TeopeMsbl 0 IPUOIMKEHUN ACUCTBUTEIBHBIX YHCEN PAllMOHATILHBIMH.

MHokecTBa Ha KOOPJAUHATHOM TUIOCKOCTH.

Hepapenctso Konm—ByHsIKOBCKOT0, HepaBeHCTBO VeHceHa, HEpaBEeHCTBA O CPEHUX.

[Tonstue mpenena ¢yHkuuu B Touke. [loHsTHe mpenena (yHKIUHM B OECKOHEYHOCTH. ACHMIITOTHI
rpa¢puka ¢Qynknun. CpaBHeHHEe OECKOHEYHO MajbIX M OeckoHeyHO Oonbiux. HenpepbsIBHOCTBH
¢ynxun. CoiicTBa HenpephIBHBIX QyHKIMA. Teopema Beitepmpacca.

Huddepenuupyemocts pynkimu. [IponsBoanas Gpynkiuu B Touke. KacatenpHas k rpaduky QyHKIuH.
['eomeTrpuueckuit u ¢Qusmyeckuii cMmpicn npou3BoaHOM. [IpumeHeHHe MPOU3BOJHOW B (U3HKE.
[TpousBoHbIe neMeHTapHbIX QyHKUui. [IpaBuna quddepenpoBanus.

Bropas npousBoHas, ee reoMeTpuuecKuil U GU3NYECKU CMBICI.

Touku sKcTpemMyMa (MakcMMyMmMa W MHUHUMYyMa). MccienoBaHue 3ieMEHTApHBIX (YHKIMNA Ha TOUKU
AKCTpeMyMa, HauOoublllee 1 HauMEHbIIIee 3HaUeHUE ¢ MOMOIIbI0 Mpou3BoHON. [locTpoenue rpadukoB
(GYHKIUH ¢ MOMOIIbIO MPOM3BOJIHBIX. [IpuMeHeHne Mpou3BOIHON MpH pelieHuu 3anad. Haxoxaenue
HKCTPEMYMOB (PYHKIIMI HECKOIBKUX MEPEMEHHBIX.

[TepBooOpasnas. Heonpenenennslit unterpan. IlepBooOpasHbie snemMeHTapHbIX (yHKumid. Ilnomans
KpuBoJIMHeHHON Tpanenuu. @opmyna Herlorona-Jleitonuna. OnpeneneHHslii uHTErpai. Beruncienue
TUIOIAAEH TUIOCKUX (UTYp U 0OBEMOB TeJl BPALICHHUS C IIOMOIIbIO HHTErpaja..

Metons! pemieHust GyHKIMOHATIBHBIX YPaBHEHUI U HEPABEHCTB.

I'eomerpus

[ToBTOpenwue. Pemenne 3amad ¢ UCHONB30BAaHUEM CBOWCTB (UTYp HA IMIIOCKOCTH. PemieHue 3amay Ha
JIOKA3aTeIbCTBO W TOCTPOCHHE KOHTPHPHUMEPOB. [IprMeHeHHEe NPOCTEHIHMX JIOTHYECKUX MPaBUIL.
Pemenne 3amgad ¢ HMCHOJB30BAaHHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHONIEHUH B MNPSAMOYTOJIbHBIX
TPEYroJIbHUKAX, (baKTOB, CBA3aHHBIX C YCTBIPEXYTOJIbHUKAMMU. Penrenne 3a1a4 C HCIIOJIBb30BAHUEM
(bakTOB, CBSA3aHHBIX C OKPY>KHOCTSAMHU. PelieHne 3aa4 Ha U3MEepEHUs Ha TUIOCKOCTH, BBIYUCICHUS JUTUH
U mionaaei. Pemenne 3aa4y ¢ mOMOIIBI0 BEKTOPOB M KOOPIMHAT.

Harnsnnas crepeomerpus. [lpusma, napanienenunesn, nupamuaa, TETpaap.

OCHOBHEBIE ITOHATHA recoMEcTpuu B IIPOCTPAHCTBE. AKCHOMEI CTEPCOMETPHN N CICACTBUA H3 HUX.
[TonsiTe 06 aKCHOMATHYECKOM METOJIE.

Teopema Menenas mis Tterpasapa. IlocTpoeHune cedeHHWd MHOTOTPAHHMKOB METOJOM  CIIENIOB.
LentpanbHoe npoektupoBanue. [loctpoenne ceueHnii MHOTOrpaHHUKOB METOJIOM MPOEKIIUMA.



CkpenBaroniyecsi MpsiMble B MPOCTPAHCTBE. YTOJ MEXAY HUMH. MeETOAbl HaXOKIEHUS pacCTOSHUMN
MEXy CKPELIUBAIOUTUMUCS MPSIMbBIMHU.

Teopemsl 0 mapauIeIbHOCTU NPAMBIX U IUIOCKOCTEN B MpocTpaHcTBe. [lapamiensHoe MpoeKTHpOBaHUE
u u3o0paxenue ¢uryp. ['eomerprueckre Mecta TOUEK B IPOCTPAHCTBE.

[lepneHauKyIApHOCTh NpSAMOM M IUIOCKOCTH. OpTOroHajabHOE NpOeKTUpoBaHME. HakioHHBIE WU
npoekuuu. Teopema o Tpex neprneHIuKyIspax.

Buner tetpasapoB. OpTOLEHTPUYECKUI TETpadap, KapKacHBbIA TETpas[p, PaBHOIPAHHBIM TETpa’ip.
[TpsimoyronbHbIN TeTpadip. Meauansl U OUMeIuaHbl TeTpadapa.

JoctpanBanue TeTpasgpa 10 Napajuleaenunesa.

Paccrosnus mexny ¢urypamu B mpocTtpaHcTBe. OOmM NEpHeHANKYISp IBYX CKPEIIMBAIOLIUXCS
MPSIMBIX.

Yriel B mpoctpadcTtBe. IlepneHaukynsipHble IIIOCKOCTH. Ilnomans OpPTOrOHANBHOM MPOEKILHUU.
IlepnienauKyIApHOE ceueHne NpU3Mbl. TpexrpaHHblii 1 MHOTOTpaHHbIN yros. CBOWCTBA MJIOCKUX YTJIOB
MHOrorpaHHoro yria. CBoWCTBa IUIOCKMX M JBYTPaHHBIX YIJIOB TPEXIpaHHOTo yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUUIsl TPEXTPAHHOT'O YIJIa.

Bunel  MHOrorpaHHukoB. Pa3zBepTkm MHororpaHHuka. KpaTdaimme mnyTH Ha ITOBEPXHOCTH
MHOTOTpaHHHUKA.

Teopema Ditnepa. [IpaBunbHbIE MHOTOTPAHHUKH. JIBOMCTBEHHOCTH MTPABHIIBHBIX MHOTOTPAHHUKOB.
ITpusma. Ilapamnenenunen. CpoiicTBa napamienenunena. IIpsMOyronpHeli  mapajielenuIe.
HakiionHbIE IPHU3MBI.

[Mupamuna. Buasl nupamua. DieMEeHTHl NpaBWIbHOW nupamuabl. [Ilupamuasl ¢ paBHOHAKIOHEHHBIMU
pebpamu ¥ rpaHSIMHU, UX OCHOBHBIE CBOMCTBA.

[Tnomany noBepXHOCTEN MHOIOIPaHHUKOB.

Tena BpameHus: NWIMHAP, KOHyC, map u cdepa. CedeHus mwimHApa, KoHyca u mapa. [llaposoit
CErMEHT, I1apOBOI1 CIIOH, IapOBOM CEKTOp (KOHYC).

YcedeHHas TUpaMua U yCEUEHHBIH KOHYC.

OneMeHTHl cepuueckoit reomeTpun. Konnueckue cedeHusl.

KacarenbHble mpsiMble M TUIOCKOCTH. Brmcannble u onucanHble cdepsl. Kacaromuecs cdepsl.
KomOuHamu Ten BpamieHus.

Bextopsl u koopauHatel. CymMma BEKTOPOB, YMHOKEHHE BEKTOpa Ha YMCIO. YTOJI MEXIY BEKTOpaMHu.
CkansipHO€E ITPOU3BEICHHUE.

VYpaBuenue tutockoctu. DopMyiia pacCTOSHHS MEXIy TOYKaMu. YpaBHeHHe chepol. Dopmyna
paccTOsHUS OT TOUKH 710 TUIOCKOCTH. Croco0B! 3a/1aHus IPSMON YpaBHEHUSMHU.

Pemenne 3a7ad ¥ A0Ka3aTeNbCTBO TEOPEM C MOMOIIBIO BEKTOPOB M METOJOM KOOPAMHAT. DJIEMEHTHI
TFE€OMETPHUH MacC.

[Tonsitue oobema. OObemMbl MHOTOrpaHHHUKOB. OOBEeMBI Ten BpaimieHus. AKcuoMbl oO0beMa. BwiBon
dopmMyn 00BEMOB MNPSMOYTOJBHOIO MapajuieNienunena, MNpuU3Mbl U nupamMuabl. Dopmyisl s
HaxoXkJeHus: oobema Terpadipa. Teopembl 00 OTHOIIEHUSX 00BEMOB.

[TpunoxeHuss MHTErpajga K BBIUMCIECHUIO OOBEMOB M IOBEpXHOCTEH Ten BpameHus. I[lmomans
chepuyeckoro nosica. O6bpeM mapoBoro cios. [I[pumenenne 06beMOB MPHU PEIICHUN 3a/1a4.

[Tnomane cheps.

Pa3BepTka uninnHapa u konyca. [1nomans moBepXHOCTH HUWIMHIPA U KOHYCA.

KomOuHanmum MHOTOrpaHHUKOB U T€J BpaILlEHHS.

[TogoGue B mpoctpancTBe. OTHOIIEHHE 0OBEMOB U TUIOMIAACH TOBEPXHOCTEH MOTOOHBIX GUTYD.
JIBuKeHHMsT B IPOCTPAHCTBE: MApaJUIEIbHBIM IMEPEHOC, CUMMETPUS OTHOCHUTENIBHO IUIOCKOCTH,
HEHTpalbHasi CHMMETPHS, IOBOPOT OTHOCUTEIBHO IPSIMOM.

[IpeoOpa3oBanue momodusi, romoretus. PemeHne 3a7ad Ha IUIOCKOCTH C  HCIIOJIB30BaHUEM
CTEepPEOMETPUUECKIX METOJIOB.

BeposiTHOCTH M CTATHCTHKA, JTJOTHKA, TeOpHs rpadoB 1 KOMOMHATOPUKA
[ToBropenue. Mcnonb3oBanue TaOMUIl U AMArpamMMm JUIs NpeJCTaBIeHUs AaHHBIX. PeleHue 3amad Ha
NPUMEHEHUE ONMCATENbHBIX XapaKTEePUCTUK YHUCIOBBIX HAOOpOB: CpeAHMX, HAWOOJIBIIETO U



HAaUMEHBIIIEI0 3HAYECHUs, pa3Maxa, JUCIEPCUM U CTaHAAPTHOIO OTKIIOHEHUs. BbluucieHHE 4acToT U
BEPOATHOCTEW COOBITUN. BhIuncieHne BepoATHOCTEN B OMBITAX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
ucxonamu. lcnonp3oBaHWe KOMOMHATOPUKU. BbluncieHHe BepoOsSTHOCTEH HE3aBHUCHMBIX COOBITHIA.
Hcnonp3oBanue (Gopmysbl CIOKEHUS BEpPOSITHOCTEHM, auarpamMMm Oilepa, JepeBa BEpOSITHOCTEH,
bopmysl beprym.

BeposTHOCTHOE MPOCTPAaHCTBO. AKCHOMBI TEOPUH BEPOSTHOCTEM.

VYcenoBHas BeposATHOCTb. [IpaBmwiio ymMHOMEHHsA BeposATHOCTEH. DopMmyiia IIOJMHOW BEPOSATHOCTH.
®opmyna baiieca.

JluckpeTHble ciaydaiiHble BEIWYMHBI U pactpenencHus. CoBMecTHbIE pacnpeneneHus. Pacnpenenenue
CyMMBI U IIPOU3BEACHUS HE3aBUCUMBIX CIIYYalHBIX BEIWYMH. MaTeMaTH4eCKOE OKHUIaHNUE U TUCTIEPCUs
CIy4allHOM Bean4MHbI. MaTeMaTu4ecKkoe OKHUIaHNUEe U JUCIIEPCHUS CYMMBI CIIy4alHbIX BEJIMYUH.
bunapHas ciy4ailHas Benu4uHa, pacnpeneneHue bepHyiu. ['eoMerpudeckoe pacnpenerneHue.
buHOMMaNIbHOE paclpenesieHue U €ro CBOMCTBA. | HMIIEpreoMeTpuyecKoe paclpefesieHue M €ero
CBONCTBA.

HemnpepsiBHble  cilydaiinble BenuuuHBL.  [ImoTHOCTE  BeposTHOCTH. DyHKIMSA  pacnpeneiacHus.
PaBHOMepHOE pactipeneneHue.

Iloka3zaTenbHOE pacupeneseHue, ero napaMeTpsl.

Pacnpenenenue Ilyaccoma u ero mpumenenue. HopmanbHoe pacnpenenenne. Dynkius Jlammaca.
[TapameTpsl HOpPMaJBHOrO pacmpeneieHus. [IpuMepsl  Cily4aiiHBIX  BEIWYMH, I[TOJYMHEHHBIX
HOpMaJIbHOMY 3aKOHY (HIOIpEUIHOCTh U3MEPEHM, POCT uenoBeka). LlenTpanbHas npeaenbHas Teopema.
HepaBenctBo YeOnimeBa. Teopema YeObimieBa u  Teopema bepHymin. 3akoH OOJBIIMX YHCEIL.
Brei6opounsiii MeTon u3MepeHus: BeposiTHocTed. Posb 3akoHa OOJBIIMX YHCEN B HAayKe, NMPUPOAE U
o01ecTse.

KoBapuanms nByx ciywaiibix BenuuuH. [lonste o ko3dduumente koppemsuuu. CoBMecTHbIE
HaOJIIOIGHUsT JIByX CIIydyailHBIX BeNMMYMH. BpIOOpouHbIN KO3 uIMEeHT Koppensuuu. JluHelHas
perpeccus.

Cratuctuueckas runore3a. CTaTuCTUKa KpUTEPUS U €€ ypOBEHb 3HaUMMOCTH. [IpoBepka mpocrenmmx
TUIIOTE3. DMIMPHUUYECKHUE PACTIPEICICHUS U UX CBA3b C TEOPETHUECKUMU pacmnpeneneHussMA. Panrosas
KOPpEISALHUS.

ITocTtpoeHnne coorBeTcTBUN. VIHBEKTHBHBIE M CIOPBEKTHUBHBIE COOTBETCTBUA. bueknmnn. /luckperHas
HemnpepbIBHOCTL. [Ipuniun Qupuxie.

Konuposanue. JIBonyHas 3anuch.

OcHoBHBbIe IOHATHS Teopuu TpadoB. lepesbs. [IBonunoe nepeBo. Csi3HOCTh. KOMIIOHEHTHI CBA3HOCTH.
[TyTtu Ha rpade. DitnepoBsl U 'aMUIBTOHOBBI Ty TH.

Temamuueckoe njiaanupoeanue. Aﬂze6pa U Hauaa anaiusa

Ne Tema Peanuzanuu BoCUTAaTENIBHOTO MOTEHIIMAIIA Koi-Bo
i/ ypoka (BuabI U OPMBI ACATEIHBHOCTH) 4acoB
i
10 kaace 136
1 Anrebpa 7—9 xiaccoB - YCTAHOBJICHHUE JIOBEPUTEIBHBIX OTHOIIEHUHN 4
(moBTOpEHUE) MEX/1y TMeIarOrH4ecKUM pabOTHUKOM H €ro

00yJaromuMHCs, CHOCOOCTBYIOLITIX
MO3UTUBHOMY BOCHPUATHIO 00Yy4atOLIMMHUCS
TpeOoBaHUil U POCHO MEeTarornueckoro
paOOTHUKA, MPUBJICYECHUIO UX BHUMAHHUS K
o0cyk1aeMoii Ha ypoke HH(POpMaIIHH,
aKTMBM3allUM X MIO3HAaBaTEIbHON
JIeSITETIbHOCTH.

2 | JlenumocTh yncen - IpUBJICUEHNE BHUMaHMs 00yUaroMXCsl K 10
LIEHHOCTHOMY aCIHeKTYy M3y4aeMbIX Ha ypOKax
SBJICHUH, OpraHu3anus ux paboTsl ¢




MOJTy4aeMOU Ha yPOKE COLMATbHO 3HAYMMON
nH(pOpMaIel — MHUIMUPOBAHUE €€
00CyXIeHUs, BBICKa3bIBAHUS 00YYarOIIUMUCS
CBOETO MHEHHS I10 €€ ITOBOJTY, BRIPA0OTKH
CBOET'0 K HEl OTHOIIICHUS.

MHorounensl. Anredpandeckue
ypaBHEHUS

- opranu3anus me(cTsa MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX O0YUAIOIIMXCS HAJT UX
HEYCIIEBAIOIIMMU OJHOKIACCHUKAMMU, JAIOLIEr0
00y4JarOIUMCS COIMATHLHO 3HAYUMBIN OTIBIT
COTPYAHUYECTBA U B3AUMHOU ITOMOIIIH.

17

Crenesb ¢ AeHCTBUTENbHBIM
[oxKasarejieM

- MHUIIMAPOBAHHUE U TIOJ/ICPIKKa
HCCIIEI0BATEIbCKOM IESITeNbHOCTH
00yJaromuxcs B paMKax pean3aiii UMU
WHIUBHTyaTbHBIX U TPYIITOBBIX
HCCIIEJ0BATEIbCKUX ITPOEKTOB, YTO JACT
00yYaroIMMCsl BO3MOXXHOCTB TIPHOOPECTH
HaBBIK CAMOCTOSATEIIEHOTO PEIICHHS
TEOPETHYECKOI MPOOIEMBI, HABBIK
TeHEePUPOBAHUS B OPOPMIICHHST COOCTBEHHBIX
UJiei, HaBBIK YBOKUTEIHHOTO OTHOIICHHS K
qyKUM U1esM, 0(OpMIIEHHBIM B paboTax
JPYTHX HCCIIEI0BATENEH, HaBBIK ITyOJIMYHOTO
BBICTYIIJICHUS TIEPE] ay IUTOPHEH,
apryMEHTHPOBAHHS U OTCTAMBaHUsI CBOCH
TOYKH 3PEHUSL.

13

CrenenHas pyHKIUSA

- opranu3anus me(cTBa MOTUBUPOBAHHBIX U
APYIUPOBAHHBIX O0YYAIOIIUXCS HAJl UX
HEYCIIEBAIOIIMMU OJHOKIACCHUKAMHU, JAOLLIErO
00yJarOIIUMCS COIIMATHFHO 3HAYUMBIN OTIBIT
COTPYIHUYECTBA U B3aMMHOM ITIOMOIIIH.

16

[TokazarenbHast yHKIUS

- HpI/IBJ'IeLIeHI/Ie BHUMAHUWA o6yqafonmxc;1 K
LIECHHOCTHOMY aCIIEKTYy M3y4acMbIX Ha ypOKax
SIBJICHUH, OpraHu3anus ux paboTsl ¢
[I0JIy4aeMOM Ha YPOKE COLMATIbHO 3HAYMMOMN
nH(popMaluel — MHUIUMPOBAHUE €€
00cCy>XIeHUs, BBICKa3bIBAHUS 00YYarOIIUMUCS
CBOET0 MHEHHUS I10 €€ [MOBOJY, BBIPAOOTKHU
CBOET0 K HEM OTHOIICHUS.

11

Jlorapudmuueckas GyHKuus

- opranu3zanus medcTsa MOTUBUPOBAHHBIX U
SPYIUPOBAHHBIX O0YUAIOIMIUXCS HAJ UX
HEYCIHEBAOIINMH OJJHOKIACCHUKAMM, JTAIOIIETO
00y4aromuMcs COIMAIbHO 3HAYUMBIN OIIBIT
COTPYAHUYECTBA U B3AMMHOW ITOMOIIIH.

17

Tpuronomerpuueckue GopmMyIbl

- HpI/IBJIe‘IeHI/Ie BHUMAHUA OGy‘I&IOH_[I/IXCSI K
[IEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha ypOoKax
SBJICHU, OpraHu3anus ux paboTsl ¢
MOJIy4aeMOM Ha YpOKE COIMAIbHO 3HAYMMOM
uHpopMaLneil — THUIIUMPOBAHUE €€
00CyXIeHUS, BEICKa3bIBAaHHUS O0YJArOIITIMUCS
CBOET'O MHEHHS TI0 €€ MOBOY, BBIPAOOTKU
CBOETO K HEH OTHOIIICHUS.

24

TpUrOHOMETPUUECKHE YPABHEHHUS

- opranu3aius medcTBa MOTUBUPOBAHHBIX U

21




SPYAMPOBAHHBIX O0YUAIOMIMXCS HAJT UX
HEYCHEBAIOIINMH OJJHOKIACCHUKAMM, JTAOILETO
00y4JarOIIUMCS COIMATHHO 3HAYUMBIN OTIBIT
COTPYAHUYECTBA U B3AMMHOU ITOMOIIIH.

10

IToBTOpEeHUE

- IpUBJICUEHNE BHUMAHHS 00yUJaIOMIMUXCS K
LIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax
SIBJICHUI, OpraHu3anus ux padoTsl ¢
I10JIy4aeMOM Ha ypOKE COLUAIbHO 3HAYMMON
uHpOpMaLueil — THUIUUPOBAHUE €€
00CY/1eHUs, BBICKA3bIBAHUS 00YUarOIUMUCS
CBOETO MHEHHS TI0 €€ MOBOY, BBIPAOOTKU
CBOETO K HEW OTHOLICHMS.

11

[IpomexxyTouHas arrecranus

- MOOY>KJIeHne 00yJaromuxcsi coOI01aTh Ha
ypoKe OOLIeTPUHSATHIE HOPMBI TIOBECHHUSI,
IpaBuiia OOIIEHHS CO CTapIIUMU
(memarornyeckuMu pabOTHUKAMH) U
CBEPCTHUKAMHU (OOYJAFOIIIUMUCS ), TIPUHITUTIBI
y4ueOHOM TUCIUILTUHBI U CAMOOPTraHU3allUY;

Bcero 3a roa

136

11 xmacc

132

Tpuronomerpuyeckue GyHKIHH

- HpI/IBJ'Ie'-IeHI/Ie BHUMAaHUS 06yqafoumxc;{ K
LIECHHOCTHOMY aCIEKTY U3y4aeMbIX Ha ypOKax
SBJICHUH, OpraHu3anus ux paboTsl ¢
[I0JIy4aeMOM Ha YPOKE COLIMAIbHO 3HAYMMOM
nH(popMaluel — MHUIUMPOBAHUE €€
00Cy>XIeHUs], BBICKa3bIBAHUS 00YJarOIIUMUCS
CBOET0 MHEHHUS IO €€ MMOBOJY, BBIPA0OTKHU
CBOET0 K HEM OTHOIIICHMUS.

19

[IpousBognas u eé
FEOMETPUYECKUI CMBICIT

- opranu3anus me(cTsa MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX O0YUAIOMIMXCS HAJT UX
HEYCHEBAIOIINMH OJJHOKIACCHUKAMM, JTAOILETO
00y4JarOIIUMCs COIMATHLHO 3HAYUMBIN OTIBIT
COTPYAHUYECTBA U B3AMMHOU ITIOMOIIIH.

22

IIpuMeHeHne Npou3BOJHON K
UCCJICIOBAaHUIO (PYHKIIHI

16

[TepBooOpa3Hast U MHTETpA

- IpUBJICUEHNE BHUMAHHS 00yUJaIOMINXCSI K
LIEHHOCTHOMY aCIIEKTYy M3y4aeMBbIX Ha ypOKax
SIBIICHUH, OpraHu3anus uX padoThl ¢
II0JTy4aeMOM Ha ypOKE COLUAIbHO 3HAYMMON
uHpOpManneil — THUIUIPOBAHUE €€
00CY/1eHUs, BBICKA3bIBaHUS 00YYarOIUMUCS
CBOETO MHEHHS TI0 €€ MOBO/Y, BBIPAOOTKU
CBOETO K HEW OTHOLICHMS.

15

KombOunaropuka

- opraHu3zanus medcTBa MOTUBUPOBAHHBIX U
SPYIUPOBAHHBIX 00YUAIOIIUXCS HAJ UX
HEYCIEBAIOIIUMH OJJHOKJIACCHUKAMM, AOILETO
00y4aromuMcs COLMAIbHO 3HAUUMBIN OIIBIT
COTPYAHUYECTBA U B3AMMHOW ITOMOIIIH.

12

DJEMEHTHI TEOPUH BEPOSITHOCTEN

- IpUBJICUEHNE BHUMAHUS 00yUaIOIUXCs K
LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha ypOKax
SBJICHUN, OpraHu3anus ux paboTsl ¢
IIOJIy4aeMOM Ha YPOKE COLMAIBHO 3HAYUMOMN

11




uHpopManueil — THUIIUMPOBAHUE €€
00CyXIeHUS, BEICKa3bIBAaHUS O0YJArOIITIMUCS
CBOETO MHEHHS TI0 €€ MOBOY, BBIPAOOTKU
CBOETO K HEH OTHOIIICHUS.

KommiiekcHrle umncia

- opranu3aius medcTBa MOTUBUPOBAHHBIX U
SPYAUPOBAHHBIX O0YYAIOIIMXCS HAMl UX
HEYCIEBAIOIIMMU OJJHOKJIACCHUKAMM, JAOILIEro
00y4JaroImuMCcs COLIMaIbHO 3HAYUMBIN OTIBIT
COTPYIHUYECTBA U B3aMMHOM ITOMOIIH.

13

YPaBHCHI/IH " HCPABCHCTBA C IBYM:
NEPCMCHHBIMU

- HHULIMMPOBAHHUE U MOJIEPIKKa
HCCJIEN0BATENIBCKON IEATEIbHOCTH
o0yyaromuxcs B paMKax pean3aliy UMU
HHIAWBUAYAJIBbHBIX U I'PYTIIOBBIX
UCCIIEI0BATEIbCKUX MPOEKTOB, YTO AACT
00yJaromuMcsi BO3MOXXKHOCTb TTproOpecTu
HaBBIK CAMOCTOSATEIIBHOTO PELICHUS
TEOPETUYECKOI MPOOIEMBI, HABBIK
TeHEepPUPOBaHUS U 0POPMIICHHUS COOCTBEHHBIX
Hﬂeﬁ, HAaBBIK YBAXKUTCJIIBHOT'O OTHOIICHUA K
qyKMM U1eM, 0(pOpMIIEHHBIM B paboTax
JPYTUX UCCIIE0BATENEH, HaBBIK Iy OIMYHOTO
BBICTYIIJICHUS TIEpE]] ay IUTOPHEH,
apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH
TOYKU 3pEHUsI.

10

[IpomexxkyTouHas arrecranus

- o0y JIeHrne 00yJaromuxcsi coOI01aTh Ha
ypoKe OOIIeTPUHSATHIE HOPMBI IOBECHHSI,
IpaBuiia OOLIEHUSI CO CTAPIIUMHU
(memarornueckUMu pabOTHUKAMU) U
CBEPCTHUKAMHU (00Yy4arOIUMUCS ), TPUHIUIIBI
y4ueOHOM TUCIHUILTUHBI U CAMOOPTraHU3aIlUY;

10

Hrtorosoe moBropeHue Kypca

- HpI/IBJ'IeLIeHI/Ie BHUMAHUWA 06yqafonmxc;1 K
LIECHHOCTHOMY aCIIEKTYy M3y4acMbIX Ha ypOKax
SIBJICHUH, OpraHu3anus ux paboTsl ¢
[I0JIy4aeMOM Ha YPOKE COLMATIbHO 3HAYMMOMN
nH(popMaluel — MHUIUMPOBAHUE €€
00cCy>XIeHUs, BBICKa3bIBAHUS 00YYarOIIUMUCS
CBOET0 MHEHHUS I10 €€ [MOBOJY, BBIPAOOTKHU
CBOET0 K HEM OTHOIICHUS.

13

Bcero 3a roa

132

Bcero Ha yueOHbIi peaMeT

268

Temamuueckoe njaanuposanue. Feomempu}l

o/

Tema

Peanmu3zanuy BocUTaTEILHOTO OTEHITHAIA
ypoka (BUABI M POPMBI ICSITSITLHOCTH)

Kon-Bo
4acoB

10 xaacc

68

Benenue

- YCTaHOBJICHHE JIOBEPUTEIIBHBIX OTHOIICHHIMA
MEX/1y TMeIarOrHueCKUM PabOTHUKOM U €ro
00yJaromMMuCs, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCTIPUSTHIO O0YUYaIOITUMUCS
TpeOOBaHMI ¥ MPOCKO METArOTUYECKOTO
paboTHHKA, MPUBICUYCHUIO UX BHUMAHUS K
00cyx)aaemMoi Ha ypoke nHGOpMaIuH,




AKTHUBU3allMH UX IIO3HAB aTelIbHOMI
JCATCIIBHOCTH.

[TapamienbHOCT  HPSAMBIX U
IJIOCKOCTEN

- IpUBJICUEHNE BHUMaHHS 00yUJaIOMIMUXCs K
LIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax
SBJICHUI, OpraHu3anus X paboThl ¢
II0JIy4aeMOM Ha ypOKE COLUAIbHO 3HAYMMON
uHpOpMaLneil — THUIUUPOBAHUE €€
00CY/1eHUs, BBICKA3bIBaHUS 00YYarOIUMUCS
CBOETO MHEHHS TI0 €€ MOBOY, BBIPAOOTKU
CBOETO K HEW OTHOLICHMS.

20

[leprieHTUKYASIPHOCTD  MPSIMBIX
U IUTIOCKOCTEN

- opraHu3zaiys medcTBa MOTUBUPOBAHHBIX U
SPYIUPOBAHHBIX O0YUAIOIIUXCS HAJ UX
HEYCIEBAIOIIHUMH OJJHOKJIACCHUKAMM, AOIIEro
00y4aromuMcs COLMAIbHO 3HAYUMBIN OIIBIT
COTPYAHUYECTBA U B3AMMHOU ITOMOIIIH.

20

MHororpasHuku

- HHULIMMPOBAHUE U TOJJIEPIKKa
UCCIIEI0BATEIbCKON AEATEIbHOCTU
o0yyaromuxcs B paMKax pean3ali UMU
HHIAWBUAYAJIbHBIX U I'PYIIIOBBIX
UCCIIEI0BATEIbCKUX MPOEKTOB, YTO AACT
00y9aroIIMMCsl BO3MOXHOCTB IIPHOOPECTH
HaBBIK CAMOCTOSATEIIBHOTO PELLICHUS
TEOPETUUECKON MPOOIIEMBI, HABBIK
TeHEepUPOBaHUS U 0POPMIICHUSI COOCTBEHHBIX
Hﬂeﬁ, HAaBbIK YBAXKUTCJIIbHOI'O OTHOIICHHS K
qyKMM UesM, 0(pOpMIIEHHBIM B paboTax
JPYTUX UCCIIEA0BATENEH, HABBIK ITyOIMYHOTO
BBICTYIIJICHUS TIEpE]] ay IUTOPHEH,
apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH
TOYKHU 3PEHUS.

14

BexkTops! B mpocTpaHcTBE

- HpI/IBJ'IeLIeHI/Ie BHUMAHUWA 06yqafonmxc;1 K
LIECHHOCTHOMY aCIIEKTYy M3y4acMbIX Ha ypOKax
SIBJICHUH, OpraHu3anus ux paboTsl ¢
[I0JIy4aeMOM Ha YPOKE COLMATIbHO 3HAYMMOMN
nH(popMaluel — MHUIUMPOBAHUE €€
00cCy>XIeHUs, BBICKa3bIBAHUS 00YYarOIIUMUCS
CBOET0 MHEHHUS I10 €€ [MOBOJY, BBIPAOOTKHU
CBOET0 K HEM OTHOIICHUS.

Hrtorosoe noBropeHue Kypca
reoOMEeTpUuHn

- opranu3zanus medcTsa MOTUBUPOBAHHBIX U
SPYIUPOBAHHBIX O0YUAIOIMIUXCS HAJ UX
HEYCIHEBAOIINMH OJJHOKIACCHUKAMM, JTAIOIIETO
00y4aromuMcs COIMAIbHO 3HAYUMBIN OIIBIT
COTPYAHUYECTBA U B3AMMHOW ITOMOIIIH.

[IpomexxyTouHnas arrecranus

- moOyx/IeHrne o0yJaronuxcs coOI0IaTh Ha
ypoKe OOLIeNpUHSATHIE HOPMBI IOBECHHUSI,
npaBuia OOIIEHUS CO CTAPIIUMHU
(memarornueckuMu pabOTHUKAMH) U
CBEpCTHUKAMH (00yYarOIUMUCS ), TPUHIIMITBI
yueOHOM TUCIUILIMHBI U CAMOOPraHU3alluy;

Bcero 3a roa

68

11 knacc

66

MeTto1 KOOpAUHAT B

- IPUBJICYHCHUC BHUMAHUWA 06yqa}om1/1xcsl K

15




IIPOCTPAHCTBE

[IEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha ypOKax
SIBIICHUH, OpraHu3aIus ux padoThsl ¢
MOJTy4aeMOU Ha ypOKe COLMATbHO 3HAYMMOUN
nH(pOpMaIel — MHUIUUPOBAHUE €€
00CyXIeHUs, BBICKa3bIBAHUS 00YJarOIIUMUCS
CBOCTO MHEHHS I10 €€ ITOBOJTY, BRIPAOOTKH
CBOET'0 K HEl OTHOIIICHUS.

Hwmnaap. Konyc. [lap

- IPUBJICYCHUEC BHUMAHMSI O0YYarOIIMXCS K
[IEHHOCTHOMY aCIEeKTy U3Y4aeMbIX Ha ypOKax
SIBIICHUH, OpraHu3aius ux padoThsl ¢
[0JIy4aeMOM Ha YPOKE COLIMAIbHO 3HAYMMOM
nH(pOopMaIel — MHUIUUPOBAHUE €€
00CyXIeHUs, BBICKa3bIBAHUS 00YJarOIIUMUCS
CBOCTO MHEHHS I10 €€ ITOBOJTY, BHIPA0OTKH
CBOET'O K HEl OTHOIIICHUS.

16

O0BeMBI TEN

- opranu3anus medcTBa MOTUBUPOBAHHBIX U
APYIUPOBAHHBIX O0YYAIOITUXCS HAJT UX
HEYCIIEBAIOIIMMU OJHOKIACCHUKAMMU, JTAIOLIEr0
00yyJaronmMcs CoIMatbHO 3HAYUMBINA OTBIT
COTPYAHUYECTBA U B3AMMHOU IMOMOIIIH.

17

HexoTopsle cBeaeHus u3
IJIAHUMETPUHU

- IpUBJICYEHNE BHUMAHHS 00yUJaIOMIMUXCSI K
LIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax
SIBIICHUI, OpraHU3anus uX padoThI C
II0JTy4aeMOM Ha ypOKE COLUAIbHO 3HAYMMON
uHpOpManneil — THUIUIPOBAHNE €€
00CY>/1eHUs, BBICKA3bIBaHUs 00YYarOIUMUCS
CBOETO MHEHHS TI0 €€ MOBOY, BBIPAOOTKH
CBOETO K HEW OTHOLICHMS.

[IpomexxkyTouHas arrecranus

- MO0y IeHrne 00yJaromuxcsi CoOOI01aTh Ha
YpOKe OOILIENPUHSATHIE HOPMBI TOBEICHHUS,
IpaBuiia OOLIEHUSI CO CTAPIIUMHU
(memarormueckuMu pabOTHUKAMU) U
CBEPCTHUKAMHU (00yYarOIIKUMUCS ), IPUHIUIIBI
y4eOHOM TUCIUILTMHBI U CAMOOPraHU3aIUY;

Hrtorosoe noBropeHue Kypca

- HpI/IBJ'Ie'-IeHI/Ie BHUMAaHUS o6yqafoumxc;{ K
LIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha ypOKax
SBJICHUH, OpraHu3anus ux paboTsl ¢
[I0JIy4aeMOM Ha YPOKE COLIMAIbHO 3HAUMMOMN
nH(popMaluel — MHUIUMPOBAHUE €€
00cCyXIeHUs], BBICKa3bIBAHUS 00YYarOIIUMUCS
CBOET0 MHEHHUS T10 €€ MMOBOJY, BBIPA0OTKHU
CBOET0 K HEM OTHOIIICHUS.
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Bcero 3aron

66

Bcero na yueOHbIil npeamer
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