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Ilnanupyemble npeaMeTHbIE Pe3yJIbTAThI

Yray0JieHHbIH YPOBEHb

«CI/ICTeMHO-TeopeTl/I‘leCKI/Ie pe3yIbTaAThD)

Paszpnen 1. BeimycKHMK HAyYHTCSH V. BbIyCKHUK NOJYy4YUT
BO3MO’KHOCTh HAYYUTHCS
Hean JIJ1 yCremHoro npoaoiKeHHs s obecneuenus 603MoACHOCU
OCBOCHUS o0pa30BaHus 1O CIIELUATIBLHOCTSIM, YCHewHo20 npoo0HCEHUs.
npeaMera CBSI3aHHBIM C IIPUKJIATHBIM 006pa3068anusi N0 CNeYUaIbHOCMM,
UCIOJIb30BAHUEM MaTEMATUKU CBAZAHHBIM C OCYUeCmEIeHUeM
HAYYHOU U UCCTIe008amMeNbCKOU
oesmenvHOCmMU 8 0O1acmU
MAmemMamuKu U CMeNHCHLIX HAVK
TpedoBaHnus Kk pe3yjJbTraTam
dnemenmaut e CB0O6OJIHO ONIEPHPOBATHL e Jlocmuoicenue pe3yibmamos
meopuu MOHSTHSIMHU: KOHEYHOE MHOKECTBO, pazoena ll;
MHOCECME U DJIEMEHT MHOJKECTBA, ITOJIMHOXKECTBO, | ®  OnEpuUpoOsams NOHAMUEM ONPeOeeH
mMamemamuy nepeceueHue, 00beIMHEHNE U

EeCKOIl 102UKU

Pa3HOCTb MHOXKECTB, YACIIOBBIE
MHO’KE€CTBA Ha KOOPJIMHATHOM
IIPSIMOM, OTPE30K, HHTEPBAJI,
MOJIYUHTEPBAJI, TPOMEXKYTOK C
BBIKOJIOTOM TOYKOH, Tpadpuaeckoe
MPEJICTaBICHUE MHOKECTB HA
KOOPJIMHATHOM THJIOCKOCTH;

® 3aJlaBaTb MHOXKCCTBA IICPCUYNCIICHUCM

U XapaKTePUCTHUYECKUM CBOWCTBOM;
® ONEpPUPOBATH MOHATUSIMHU:
YTBEPKICHUE, OTPHUIIAHHEC
YTBEPKIEHUS, HCTUHHBIE U JIO)KHbBIE
YTBEPKICHUS, IPUYINHA, CIICACTBHE,
YACTHBIN citydait o01iero
YTBEPKIEHUS, KOHTPIIPUMED;

® [IPOBEPATH NPUHAIIEKHOCTD

3JICMCHTAa MHOXKCCTBY,

® HaxXOoAWUTh NCPECCUCHUC U

00BbEeTUHEHNE MHOXKECTB, B TOM
YHCIie PEICTABICHHBIX IpaduIecKH
Ha YUCJIOBOU IPSIMOM U HA
KOOPJIMHATHOU IJIOCKOCTH;

® TIPOBOJWTH NOKA3aTCIIbHBIC

OCHOBHBIMU BUOAMU ONpedeeHUll,
OCHOBHBIMU BUOAMU MEOPeM;

®  NOHUMAMb CYMb KOCBEHHO20
odokazamenbcmeda,

® onepupogamsv NOHAMUAMU
CUEeMHO20 U HeCUemHOo20
MHOXMCECmea;

®  NPUMEHAMb Memoo
Mamemamudeckou UHOYKYuu 0Jis
NpPOBeOeHUsL PACCYHCOCHULL U
0oKazamenbCme U npu peueHuu
3adau.

B nosceonesroii scuznu u npu
U3yyeHuU opyux npeomemos:

®  UCNONB308AMb MEOPEMUKO-
MHOXHCECMBEHHBIU A3bIK U A3bIK
JIO2UKU OJI51 ONUCAHUSL PEATbHBIX
npoyeccos u AeieHull, npu
peutenuu 3a0ay Opyaux yueoHvix
npeomemos

! 3H€CI) " Jajee: 3HaTb ONPEACJICHUC ITOHATHS, 3HATb U YMETb 000CHOBEIBATH CBOMCTBA (l'[pPBHaKI/I, €CJIM OHHU CCTL)
IMOHATHSA, XapaKTECPHU30BATh CBA3U C APYTYUMU NOHATUAMUA, HPEACTABIIAA OAHO MMOHATHE KaK 4aCTh HEJIOCTHOTO
KOMIIJICKCa, UCIIOJIB30BATh ITOHATUEC U €TO CBOIiCcTBa IIpyu MPOBEACHUN paccymz{eHI/Iﬁ, J0Ka3aTeJIbCTB, PCIICHUN

3a7ad4.



PACCYKACHUA TJIA 000CHOBaHHS
HNCTHHHOCTH YTBep)KﬂeHHﬁ.

B nosceonesnoti srcusnu u npu usyuenuu

opyaux npeomemos:

HCIIOJIb30BATh YHCIOBBIE MHOKECTBA
Ha KOOPAMHATHOW MPSIMOM U HA
KOOPJIMHATHOM INTIOCKOCTH JJIsl
ONMCAHUS PEATBHBIX MTPOLECCOB U
SIBIICHUI;

IIPOBOJIUTH JI0KA3aTEIbHbIE
paccyXJ€HUs B CUTyalUsX
MTOBCETHEBHOM JKU3HU, IIPU PEIICHUN
3a/1a4 U3 IPYTUX NpeIMETOB

Yucha u
evlpajrceHusn

CB000OHO OTIEpHUPOBATH MOHATHIMHU:
HaTypaJIbHOE YUCJIO, MHOXKECTBO
HATypaJIbHBIX YHCEI, I[EJI0€ YUCIIO,
MHOKECTBO IIEJIBIX YHCE,
OOBIKHOBEHHAsS IPOOb, JeCATUYHAS
Jpo0b, CMEIIAHHOE YHUCIIO,
palMoHaIbHOE YHUCIIO, MHOKECTBO
pallMOHAIBHBIX YHUCEI,
UPPALIMOHAIBHOE YUCII0, KOPEHb
CTEIICHU N, ICUCTBUTEILHOE YHCIIO,
MHO>XECTBO JCUCTBUTEIBbHBIX YUCE]I,
reoMeTpruyecKas UHTEpIpeTalus
HATypaJIbHBIX, IIEJIbIX,
palMoOHATBHBIX, TEHCTBUTEIBHBIX
YHCel;

MMOHUMATh U OOBSICHATH PA3HUILY
MEXK]1y TTO3UIIMOHHOW U
HETIO3UIMOHHON CHCTeMaMH 3aIiCH
YHCel;

MEPEBOJIUTH YUCJIA U3 OJTHOU
CHUCTEMBI 3aMMHUCH (CUCTEMBI
CUHUCJICHUS) B APYTYIO;

JIOKa3bIBaTh U UCIIOJIb30BaTh
MPU3HAKHU JEITUMOCTH CYMMBI U
MIPOU3BEICHUSI TIPU BBHITIOJTHEHUH
BBIYMCIICHUH U PEILICHUH 3a/1aY;
BBITIOJIHSTH OKPYTJICHUE
palMoHATIBHBIX U UPPAITMOHATBHBIX
YHCE C 3aJJaHHON TOYHOCTBIO;
CpaBHUBATh JACHCTBUTEIbHbBIC YUCIIA
pa3HBIMH CcTIOCO0aMU;
YIOPSAI0YMBATh YKCTIA, 3alMMCAHHBIC B
BHUJI€ OOBIKHOBEHHOM U JIECATUYHOMN
IpoOu, YUCIIa, 3aMCAHHBIE C
UCTIOJIb30BAHUEM apU(METUIECKOTO

Jlocmuoicenue pe3ynomamog
pazoena ll;

Cc80000HO onepuposamuo
YUCTIOBBIMU MHOIHCECMBAMU NPU
peuieHuu 3a0au;

NOHUMAMb NPUYUHBL U OCHOBHbBLE
uoeu pacuupenusl YUCi08bix
MHOMCECNE;

671a0emsb OCHOBHLIMU NOHAMUAMU
meopuu 0enruUMoCmuy npu peulenuu
CMAaHOapmHvIX 3a0ay

umems 6a308vie NPeOCMaBIeHUs O
MHOMCeCmee KOMNIEKCHbIX YUcel;
€80000HO 8bINOTHAMY
modicoecmeeHmble
npeoopasoeanus
MPUSOHOMEMPUUECKUX,
J102apuhMu4ecKux, cmeneHHvix
BbIPANCEHULL,

e1adems Gopmynou buHoma
Hvromowna;

NPUMEHAMb NPU peulenuu 3a0a4
meopemy 0 TUHEeUHOM
npeocmasnenuu HOJJ;
NPUMEHAMb NPU PeuleHuU 3a0a4
Kumaiicxyro meopemy 06
ocmamkax;

NPUMEHAMb NPU PeuleHuU 3a0a4
Manyio meopemy Depma,

YMemb 8bINOJIHAMb 3ANUCL YUCIA 8
NO3UYUOHHOU CUCmeMe CYUCTIeHUsL,
NPUMEHAMb NPU PeuleHUU 3a0a4
MeopemuKo-yuci08vie OYHKYUu:
YUCno u cymma oenumernet,
¢yuxyuro Dilnepa;




KBaJIpaTHOTO KOPHS, KOPHEW CTENEHU
oouble 2;

e naxoautsh HOJ/[ u HOK pa3ubimu
croco0amu U UCIONIb30BaTh UX IIPH
pelIeHnH 3a/1ay;

® BBHINIOJIHATH BEIYUCIICHUS U
npeoOpa3oBaHus BEIPAXKCHUH,
coAep Kalux AeHCTBUTEIbHbBIC
YKciia, B TOM YHCIie KOPHU
HATypaJbHBIX CTETICHEH;

® BBHITNIOJIHATH CTAHIAPTHHIC
TOXKIECTBEHHBIC MPE0Opa30BaAHUS
TPUTOHOMETPUYECKHUX,
JorapuMUIECKUX, CTEIEHHBIX,
UPPAIMOHATBHBIX BRIPKCHU.

B noseceonesroii sicusnu u npu usyuenuu
opyaux npeomemos.

® BBINOJIHATH U OOBSACHATH CPAaBHEHHE
pE3yJIbTaTOB BBIUNCIEHUN NIpU
pELICHNH PaKTUYECKUX 33]a4, B TOM
qucie NPUOIMKEHHBIX BBIYMCICHUM,
UCTOJIb3Ys pa3Hble CIIOCOOBI
CpaBHECHHIA;

® 3aMMCHIBaTh, CPABHUBATH, OKPYTJISATh
YKCIIOBBIE JaHHBIE PEAJIBHBIX
BEJIMYMH C UCIIOJb30BAHUEM Pa3HBIX
CUCTEM H3MEPEHMUS;

® COCTaBJIATH U OLICHUBATh Pa3HBIMU
croco0aMu YHCIIOBBIE BHIPAKECHHUS
IIPU pEIICHUH NTPAKTUYECKUX 3a7a4 U
3a/1a4 U3 APYTux y4yeOHbIX
peIMETOB

NPUMEHAMb NPU peulenuu 3a0a4
yenuvie Opoou;

NPUMEHAMb NPU peuleHuU 3a0a4
MHO204JIeHbl C 0eUCMBUMENbHbIMU
u yeavimu Koagguyuenmamu,
61a0emsb NOHAMUAMU NPUBOOUMDBLIL
U HeNnPUBOOUMBLU MHO2OYIEH U
NPUMEHAMb UX NPU PeuleHUuU
3a0ay;

NPUMEHAMb NPU peulenuu 3a0a4
OcHosHnyto meopemy ancedpol;
NPUMEHAMb NPU Peulenuu 3a0a4
npocmeuuiue hyHKyuu
KOMNJIeKCHOU NepeMeHHOU KaK
eeomempuyecKkue npeoopa3oeansl

Ypasnenus u
HepageHcmea

e (CBOOOJHO ONEPUPOBATH MOHSATUIMHU:
ypaBHEHHUE, HEPABEHCTBO,
PaBHOCHIIbHBIC YPABHEHHUS U
HEPaBEHCTBA, YPABHCHUE,
SIBIISTIOIIICECS CIICJICTBUEM JIPYTOTO
ypaBHEHUS, YpaBHEHUS,
PaBHOCHJIbHBIC HA MHOKECTBE,
PaBHOCHWJIBHBIC ITPEOOpa3OBaHuUs
YpaBHEHUM;

e peliaTh pa3Hbie BUABI YPABHCHHUN U
HEPaBEHCTB M UX CUCTEM, B TOM
YKCIIC HEKOTOPBIC ypaBHEHUS 3-i U
4-if cTeneHe, TpoOHO-
parMoHabHbIE U UPPAIIMOHAIbHBIE;

® OBJIAJICTh OCHOBHBIMHU THITAMU
NOKa3aTebHBIX, JOrapu(PMUICCKHX,

Jocmuorcenue pesyromamos
pazoena ll;

Cc80000HO onpedenams mun u
8b1OUPAMb MEMOO peulenust
NOKA3AMeNbHbIX U
Jl02apu@muieckux ypagHeHuil u
HepaseHCcms, UppayuUoHAaIbHbIX
VpasHeHUll U HepaseHCms,
MPULOHOMEMPUYECKUX YPABHEHUL
U HEPABEeHCME, UX CUCTNEM;
€80000HO pewiams cucmembl
JIUHEUHbIX YPABHEHUU,

peuiams 0CHOBHble MUNbl
YPaBHeHUll U HePABEHCME C
napamempamis,

npUMeHsAmb NPU peulenuu 3a0ay




UppPaLMOHAIBHBIX, CTETIEHHBIX
YpaBHEHUI U HEPABEHCTB U
CTaHJAPTHBIMH METOAAMH HX
pELICHN U IPUMEHSTh UX NpU
pelleHuN 3a/1a4;

® IIpUMEHATH TeopeMy besy k
PELICHUIO YPaBHEHU;

® QpuMeHSTHh TeopeMy Buera nns
pelIeHus] HEKOTOPBIX YpaBHEHUN
CTETIEHU BBILIE BTOPOH;

® [IOHMMAaTh CMBIC]I TEOPEM O
PaBHOCHJIBHBIX U HEPABHOCHJIBHBIX
npeoOpa3oBaHMsIX ypaBHEHUH 1
YMETh UX J0Ka3bIBaTh;

® BJAJETh METOAAMH PEUICHUS

YpaBHEHUI, HEPABEHCTB U UX CHUCTEM,

YMETh BBIOUPATh METOJ PEIICHHS U
000CHOBBIBATH CBOM BBHIOOD;

® HCIOJI30BAaTh METOJ HHTEPBAJIOB
JUTSI pEIICHHsI HEPABEHCTB, B TOM
qrciie APOOHO-PANMOHATBHBIX U
BKJTFOYAIOIIUX B ce0s
UPpAIMOHAIBHBIE BBIPAXKCHHUS;

® pemath aNredpanyecKue ypaBHEHUs
Y HEPABEHCTBA U UX CHCTEMBI C
napamMeTpamu ajareOpanyeckum u
rpauueckuM MeToJamu;

® BIAJCTHh PA3HBIMU METOJIAMU
J0Ka3aTeIhCTBA HEPABEHCTB;

® pelaTh ypaBHECHUS B IEJIBIX YHCIIAX;

e 1300pakaTh MHOXKECTBA HA
TUTOCKOCTH, 33/1aBaeMbIe
YpaBHEHHSIMH, HEPAaBEHCTBAMHU U UX
CUCTEMaMU;

e CBOOOJIHO MCIOJIB30BATh
TO]IECTBEHHBIE MMPE0Opa30BaAHUS
NIPY PEIICHUH YPaBHEHUI U CUCTEM
ypaBHEHUN

B nosceonesnoii srcusnu u npu usyuenuu
opyaux npeomemos.

® COCTaBJIATH U pelIaTh yPABHEHUS,
HEPaBEHCTBA, UX CUCTEMBI IIPU
pelIeHUH 3a/1a4 APYTUX YUYEOHBIX
IIPEMETOB;

® BBIIOJHATH OLIEHKY IPaBIONOA00uUS
PE3yNbTaTOB, OJY4acMbIX IIPU
peLIEeHNN pa3InYHbIX YPaBHEHHUI,
HEPABEHCTB U UX CUCTEM NPH

Hepasencmea Kowu —
bynakoeckozeo, bepnynnu;
uMems npeocmasieHue o
HEepaseHCcmeax mexcoy CpeoOHuUMU
CMmeneHHbIMU




pElIeHNH 3a/1a4 APYTUX YUEOHBIX
IIPEAMETOB;

COCTaBJISITh U PEIIaTh YPABHECHUS U
HEpPABEHCTBA C ITapaMeTpaMu MpH
pEIIeHUH 3a/1a4 APYTUX YUYECOHBIX
MIPEAMETOB;

COCTaBJISITh YPaBHEHUE, HEPABEHCTBO
WJIY UX CUCTEMY, OMHICHIBAIOIINE
peanIbHyIO CUTYalUIO HIIN
MPUKIIAJHYIO 3a/1a4y,
MHTEPIPETUPOBATH MOJTYUEHHBIE
pe3yabTaThl;

UCII0JIB30BaTh MPOIPAMMHBIE
CpEACTBA MPH PEMIEHUH OTIEIbHBIX
KJIACCOB YPaBHEHUM U HEPABEHCTB

Dynkuyuu

Branets noHATHAMH: 3aBUCUMOCTD
BEJIMYMH, (YHKIUSA, apTyMEHT U
3HaueHue QyHKUUHU, 00IacTh
OTIpe/IeTICHUS U MHOXKECTBO
3HAYCHHUH QYHKIIUH, TpaduK
3aBUCHUMOCTH, Tpaduk QpyHKIHH,
HYJH (PYHKIUHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pAaCTaHUE Ha
YHCIIOBOM MPOMEXKYTKE, yObIBAHUE
Ha YUCIIOBOM MTPOMEKYTKE,
HauOOoJIbIIeEe U HAUMEHBLIEE
3Ha4YeHHe (QYHKIMH HA YHCIOBOM
IPOMEXYTKE, IEPUOINIECKast
(byHKIHSA, IeprOT, YeTHAS ’
HeueTHast QyHKINU; yMETh
NPUMEHSTh 3TU TOHATHUS TIPU
peleHun 3a/1a4;

BJIAJICTh MIOHATHEM CTETICHHAS
byHKIUS; CTPOUTH ee rpaduk u
YMETb IPUMEHSTh CBOWCTBA
CTETICHHOW (DYHKITUH TIPU PEIICHUN
3a1ad;

BJIAJIETh MOHATHAMHU MTOKa3aTelbHas
(dyHKIMS, IKCIIOHEHTA; CTPOUTH MX
rpaduKy ¥ YMETh IPUMEHSTh
CBOICTBa TIOKA3aTENbHOU (DYHKITUH
IpY PELICHUHU 33]1a4;

BJIAJICTh MIOHSATHEM
norapu@muueckas GyHKIUS;
CTPOHTH €€ rpauK U yMETh
IIPUMEHATH CBOMCTBA
aorapu@muueckoi GyHKIMH TPU
peleHun 3a1a4;

BJIAJICTh MOHSATHIMH

Jocmuorcenue pesyromamos
paszoena II;

e1a0emv NOHAMUEM ACUMNIOMbL
U ymems e20 NpUMeHsams npu
peuteHuu 3a0au;

NPUMEHSMb MenOoObl PeuleHs.
npocmetiuux ouggepeHyuanbHvIx
VPasHeHUll nepeoco U 8Mopozo
NOpsiOK08




TPUTOHOMETpUYECKUE QyHKIUY;
CTPOUTH UX IpaUKU U YMETh
IIPUMEHATH CBOMCTBA
TPUTOHOMETPUIECCKUX (PYHKIIHIA TPU
pelIeHnH 3a/1ay;

® BIIAJETH MOHATHEM OOpaTHas
GYHKIUS; TPUMEHSITH 3TO TIOHSTHE
IpU pEIICHUHN 3a/1ay;

® [PUMEHSTH MPU PELICHUU 3a]a4
CBOMCTBa (PYHKIIUNA: YETHOCTb,
NEePUOUIHOCTD, OTPAHHYEHHOCTH;

® [PUMEHSTH PU PELICHUU 3a1a4
npeoOpazoBaHus TpapuKOB
GyHKIMIT;

® BIAJCTH MOHATUIMHU YUCIIOBAS
MOCJIEZIOBATENbHOCTD,
apudmeTHIecKas 1 reoMeTpudecKas
TIPOTPECCHS;

® TPUMCHSITH IMPU PEIICHUU 3a1a9
CBOICTBA U MPU3HAKU
apuPpMEeTHIECKON U TEOMETPHUUECKON
IIPOTPECCUN.

B nosceonesnoti sricusnu u npu usyuenuu
opyaux yueOHvIX npeoMemos:

® OMpeneNsiTh 1o rpaduKam u
HCIIOJIb30BATh JJIsl PEIICHUS
MPUKIAJIHBIX 3a7]a4 CBOWCTBA
peanbHbIX MPOIIECCOB U
3aBUCHUMOCTEH (HanOobIne u
HAaMMEHbIIINE 3HAYEHUSI, TIPOMEXYTKHU
BO3pacTaHus U YObIBAHUS (PYHKIIUH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
ACUMITOTHI, TOYKH Teperuoda, mepuo;y
U T.I1.);

® HHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMU
MIPAKTUYECKON CUTYaLlHUH;

® OMNpenensiTh 1o rpadpukam
MPOCTEHIINE XapaKTePUCTUKHU
NEPUOJUYECKHUX MTPOLIECCOB B
OMOJIOTUH, SKOHOMHUKE, MY3bIKE,
PaaNoCBsI3U U JIp. (aMILTUTY/IA,
nepHoJ U T.11.)

Inemenmot e Bnanerb noHsTHEeM OECKOHEYHO —  Hocmuoicenue pezyiomamos
Mamemamuy yObIBaroIasi reoMeTpruuecKas pasoena II;

ecKo20 MPOrpPeCCUs U YMETh IPUMCHATh €T0 | — CB80000HO 81a0emb CMAHOAPMHBIM
ananu3a IIPU pELICHNUH 3a/1ay; annapamom mMamemamuyecko2o

¢ JIPUMCHATH JJIs1 pCIICHHA 3a1a4 aHanu3a 0/is 8bIYUCIeHUS




TEOPHIO TIPECIIOB;

e BJAJETh NOHITUSIMH OECKOHEUYHO
OoIBIINE M OECKOHEUYHO MaJbie
YHCJIOBBIE ITOCIIEN0BATEILHOCTH U
yMETh CpaBHHBATh OECKOHEUHO
OoIbIINE U OECKOHEUYHO MaJble
[I0CJIEIOBATEILHOCTH;

® BJIJICTh MOHATHIMU: TPOU3BOTHAS
GYHKIMH B TOUKE, MPOU3BOAHAS
GyHKIHY;

® BBIYHCISATH IPOU3BOIHEIC
DIIEMEHTAPHBIX QYHKITUH U HX
KOMOMHAIIHIA;

e uccienoBaTh (yHKUUU Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI,

® CTpOUTh TpadKH U MPUMEHSTH K
PEIICHUIO 321249, B TOM YHUCIIE C
napameTpoM;

e BIIAJETh MOHATHEM KacaTelbHas K
rpaduky QyHKIMHN U YMETh
MPUMEHATH €T0 MPH PEIISHNH 3a/1a4;

® BJIAJICTh NMOHATHIMU TIEpBOOOpa3HASL
GbyHKIUS, OTIPECIICHHBIN HHTETPAT;

e IpUMEHATH TeopeMy HproToHa—
JleitOHUIIA U ee CIIEeICTBUS JUIA
perieHus 3a/1ad.

B nosceonesnoii scusnu u npu usyuenuu
opyaux yueOHvIX nPeoMemos:

— pemaTth NPUKJIATHbIC 3aa4U U3
ouonoruu, GU3NKU, XUMUH,
DKOHOMMKH U APYTUX IIPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM
XapaKTEPUCTUK MPOIIECCOB;

—  HMHTEPIPETUPOBATH MOJYUEHHBIE
pe3yJIbTaThl

NPOU3BOOHBIX (DYHKYUU OOHOU
nepemeHHou,

C80000HO NpUMEHAMb AnNapam
mMamemamuiecko2o auanusa OJisl
uccnedosanus YyHKyull u
nocmpoenust 2paghuros, 8 mom
yycne uccueo008anusl Ha
BLINYKIOCHb,

onepupoeamsv NOHAMUEM
nepeooopasHoul hyHKkyuu 0
peuieHus 3a0a4,

0871a0emb OCHOBHBIMU CEBEOEHUMU
06 unmeepane Horomona—
Jletibnuya u eco npocmetiuiux
NPUMEHEHUSIX,

onepupoeams 6 CMaHOaApmMHuLX
cumyayusx npou3e00HbIMU
8bICUUUX NOPAOKOB,

yMemv NpUMeHsAMb NpU peuleHuu
3a0ay c8olcmea HenpepvlGHbIX
Gdynryuii;

yMemb NpUMeHsAMb NpU peuleHuu
3a0au meopemul Betiepwumpacca;
yMemb 8bINOIHAMb
NPUOIUINICEHHBLE BLIYUCTECHUS
(MemoOvl peuienusi ypasHeHUll,
8bIYUCTICHUS ONPEOESIeHHO20
uHmezpana);

yMemb NPUMEHSAMb NPULONCEHUE
NPOU3BOOHOU U ONPEDeNeHHO20
uHmezpana K peueHuro 3a0a4
ecmecmeo3HaHUsL,

671a0emsb NOHAMUAMU 8MOPAsL
NPOU3800HAS, BLINYKIOCTb
epaghuxa yHxyuu u ymemso
uccnedosamsv QyHKYuio Ha
BbINYKIOCHb

Cmamucmuk
a u meopus
eeposamuocm
e, 102uKa u
KoMoOunamop
uKa

e OnepupoBaTh OCHOBHBIMHU
OMKCATETHLHBIMH XapaKTEPUCTUKAMU
YHCIOBOTO HAbOpa, MOHATHEM
reHepaibHasi COBOKYITHOCTh U
BBIOOPKOIL U3 Hee;

® ONepUpOBaTh MOHATUSIMHU: YACTOTA U
BEPOSITHOCTH COOBITHSI, CyMMa U
MIPOU3BEICHUE BEPOSITHOCTEH,
BBIUUCIISITH BEPOATHOCTH COOBITUI Ha
OCHOBE I10/ICUETA YNCIIa UCXO/I0B;

® BIAJECTh OCHOBHBIMU ITOHATUSIMU

Hocmuowcenue pesyromamos
pazoena ll;

uMems npeocmasgienue o
YEHMPAaIbHOU NpedenbHOuU
meopeme;,

uMems npeocmasgierue o
8b100POUHOM KOIDDuyuenme
KOppenayuu u JuHetHoll
peepeccuu;

uMems npeocmasgierue o
CMamucmu4eckux unome3ax u




KOMOHMHATOPUKU U YMETb UX
IPUMEHSTH NP PELICHUH 3a/a4;
UMETh MPEJCTaBICHHE 00 OCHOBAX
TEOPHUH BEPOATHOCTEH;

UMETb IIPEJICTaBIECHUE O JUCKPETHBIX
U HETIPEPBIBHBIX CIyYailHbIX
BEJIMYMHAX U paclpesieICHUsX, O
HE3aBUCHMOCTH CIIy4alHBIX
BEJIMYUH;

UMETH IIPEJICTaBIECHUE O
MaTEMaTHYECKOM 0KUJIAHUU U
JTUCIIEPCUHN CTyYallHBIX BEIUYUH;
UMETb IIPEJICTaBICHNE O COBMECTHBIX
pacnpeaeneHusIX CydaiHbIX
BEJIMYMH;

NOHUMATh CYTh 3aKOHA OOJIBIINX
qucen U BBIOOPOYHOT0 METO/1a
U3MEPEHHUs] BEPOSTHOCTEH;

UMETh NPEJCTaBICHHUE O HOPMAJIbHOM
pacrnpeeNeHy U IpuMepax
HOPMAaJIBHO paclpeieIeHHbIX
CIIy4aifHBIX BEJINYMH;

UMETh MPEJICTABICHUE O KOPPEIALUU
CIIyYalHBIX BEJIWYHH.

B noseceonesnoii srcusnu u npu uzyuenuu

opyaux npeomemos:

BBIUUCIIATH WIN OLIEHUBATh
BEPOSTHOCTH COOBITUI B pealbHOM
KU3HU;

BBIOMPATh METO/IbI IOIXOISIIIETO
npecTaBIeHUs M 00pabOTKU JaHHBIX

npogepke CmamucmuiecKol
2unomeswvl, 0 CmamucmuKe
Kpumepusi u ee yposHe
3HAUUMOCIU;

uMemb npeocmasiieHue o CeA3uU
IMAIUPUYECKUX U MeopemUudecKux
pacnpeoenenuii;

uMems npeocmasieHue o
KOOUposanuu, 080UYHOU 3aNUCH,
080UYHOM Oepege;

61a0emsv OCHOBHLIMU NOHAMUAMU
meopuu 2pagos (epagh, sepuiuna,
pebpo, cmenenb 6epuLUHbL, NYMb 8
epaghe) u ymemov npumeHsams ux
npu peweHuu 3a0auy,

uMemsb npeocmasierue 0 0epesbsix
U ymemsb npuMeHsms npu peuleHuu
3a0ay;

61a0emsb NOHAMUEM CE8A3HOCMb U
yMemb NPUMeHsAMb KOMHOHEHMbl
CBA3HOCMU NPU peUuleHUU 3a0ay,
yMemb 0CyWecmsiimos nymu no
pebpam, 06x00vl pebep u sepuium
epagha;

umems npeocmasienue 0o
IUNEPOBOM U 2AMUNLINOHOBOM
nymu, umems npeocmasieHue o
MPYOHOCMU 3A0AYU HAXOHCOEHUS.
2aMUIbMOHOB8A NYMU,

61a0emsv HOHAMUSAMU KOHEYHble U
cuemmble MHOIHCECMBA U YMEMb UX
NPUMEHAMb NPU PeUeHUU 3a0a4;
yMemb NPUMEHSIMb Memoo
mMamemamudeckou UHOYKYUU,
yMemb npuMeHsms NPUHYUN
Jlupuxne npu pewenuu 3a0auy

Texcmoeuvie
3a0a4u

Pemate pa3Heie 3a1aun NOBBIILIEHHON
TPYIHOCTH;

aHaJM3MPOBATH YCIOBUE 3a/1a4U,
BBIOMPATH ONTUMAILHBIN METO/T
pelieHus 3a/1auu, paccMaTpuBas
pa3IUYHbIE METO/IBI;

CTPOUTH MOJIEJIb PELICHUS 3a1a4H,
IPOBOAUTH J1I0KA3aTEIbHbIE
paccyXJeHHs NpU PELICHNUHN 3a/1a4H;
peniarsb 3a1a4yu, Tpedyoiue
nepe0opa BapuaHTOB, MPOBEPKHU
yCIIOBH, BEIOOpA ONTUMAJIBHOTO

Jocmuorcenue pesyromamos
pa3zoena ll




pe3yabTara;

® aHAIMU3UPOBATh U HHTEPIPETHUPOBATH
MIOJTYYCHHBIE PEIICHUSI B KOHTEKCTE
YCIIOBUS 3a]1a4¥, BRIOUPATH PEIICHUS,
HE TIPOTHBOpEYAIe KOHTEKCTY;

® [IEPEBOJUTH MPHU PEIICHUU 3a]1a4r
MH(OPMALIUIO U3 OJTHON POpMBI
3aIACH B JPYTYIO, UCTIOJIB3YS IIPU
HEOOXOANMOCTH CXEMBI, TAOJIHIIHI,
rpaduku, TUarpaMMsl.

B nosceonesnoii srcusnu u npu uzyuenuu
opyaux npeomemos.

¢ pPCIIaTb IMPAKTHYCCKHUC 3aldUU U
3aJla4i U3 APYIrux 1nnpcamMecToB

T'eomempusn

e Branerb reOMETPUYECKUMU
MOHATHUSMU TIPU PEIICHUN 337249 U
MPOBEJICHUU MaTeMaTHYEeCKIX
pacCyXIEHHM;

® CaMOCTOATEIBHO (POPMYITUPOBATH
OTIpe/IeTICHUS TEOMETPUICCKIX
¢buryp, BBIIBUTATh TUIIOTE3bI O
HOBBIX CBOMCTBAaX M MpHU3HAKAX
reoMeTpu4ecKkux puryp u
00OCHOBBIBATH WJIH OTPOBEPTaTh UX,
0000111aTh WJIM KOHKPETU3UPOBATh
pe3yNIbTaThl HA HOBBIX KJIaccax
¢buryp, mpoBOIUTH B HECTOKHBIX
cirydasx kinaccuduxaiuio Guryp mo
pa3IMYHBIM OCHOBAHUSIM;

® JICCIIEIOBATh YEPTEKH, BKIIOUYAS
KOMOHMHAIMK QUTyp, U3BJIEKATh,
UHTEPIPETUPOBATD U
npeoOpa3oBbIBATh UH(OPMAIIHIO,
NPEICTaBICHHYIO HA YePTEkKax;

® pemarh 33Ja91 T€OMETPUIECKOTO
COJIEpKaHMs, B TOM YHCIIC B
CUTYaIIUSX, KOTJIa aJITOPUTM
peIIeHus He CIIeIyeT SIBHO U3
YCIIOBWSI, BBITIOJHSITh HEOOXOIMMBIE
JUTSI pEIIeHMS 33291
JIOTIOJTHUTENILHBIC TTIOCTPOCHUS,
UCCIIEZI0BATh BO3MOXKHOCTh
IPUMEHEHHsI TeopeM U (popmyI 1is
peleHus 3a/1a4;

® yMeTh GOPMYIHPOBATh U JOKA3bIBATH
re€OMETPUICCKHUE YTBEPIKICHUS;

® BIIAJCTH MOHATHIMU CTEPEOMETPHH:
npu3Ma, mapauieyenunesn,

Hmemsv npeocmasnenue 06
AKCUOMAMUYECKOM Memooe;
61a0emsb NOHSIMuUeMm
eeomempuyecKue mecma moyex 6
npocmpancmee u ymems
NPUMEHAMb UX OJisl peuleHUs
3a0ay;

yMemb NpUMeHsAms OJisl peuleHust
3a0ay ceolicmea nIOCKUX u
08Y2DAHHBIX Y2108, MPEXSPAHHO20
yena, meopembl KOCUHYCO8 U
CUHYCO8 0151 MPEXSPAHHO20 Yeld,
e1ademsv NOHAMUEM
nepneHOUKyIsIpHoe cedeHue
NPU3MbL U YMemb NPUMEHSIMb €20
npu peuwleHuu 3a0auy,

umMems npeocmasieHue o
080UICMBEHHOCU NPABUTLHBIX
MHO20CPAHHUKO8,

61a0emsb HOHAMUSAMU
yenmpanvHoe U napaiesbHoe
NPOEKMuUposanue U NPUMEHAMb Ux
npu NOCMPOEHUU CeyeHUll
MHO202PAHHUKO8 MEMOOOM
npoeKyuil;

umMems npeocmasieHue o
paseepmke MHO202PAHHUKA U
Kpamuauiuiem nymu Ha
NOBEPXHOCMU MHO20SDAHHUKA,
umMems npeocmasieHue o
KOHUYECKUX Ce4eHUsX,

uMems npeocmasieHue o
Kacarowuxcs cgepax u
KOMOUHayuu mei 8pawjenus u




nupamMua, TeTpasap;
UMETh MPEICTaBICHHUs 00 akcCoMax
CTEpEOMETPHH U CIEACTBHSIX U3 HUX
¥ YMETh IPUMEHSTH UX MIPH PEIICHUH
3aj1a4;

YMETb CTPOUTH CEUCHHUS
MHOTOTPaHHUKOB C UCIOJIB30BaHUEM
Pa3IMYHBIX METOJIOB, B TOM YHCIIE U
METO/1a CIIe/IOB;

UMETh MPE/ICTaBICHHE O
CKPEIUBAIOIINXCS TPSMBIX B
POCTPAHCTBE U YMETh HAXOJUTh
yTOJI U PaCCTOSTHHE MEKIY HUMHU;
IPUMEHSTH TEOPEMBI O
NapauIeTbHOCTH MPSIMBIX U
TUTOCKOCTEH B TIPOCTPAHCTBE MPH
pELICHNH 3a/1a4;

YMETb IPUMEHSTH TapajlIeIbHOE
POEKTHUPOBAHKE IS N300paKECHUS
buryp;

yYMETh IPHUMEHSTh
HEepHEHIUKYISIPHOCTH MPSIMOI 1
TUTOCKOCTH TIPY PEIICHUH 33134,
BJIaJICTh TIOHSATHSIMU OPTOTOHAIBHOE
IPOEKTHPOBaHHE, HAKIIOHHBIE U UX
MPOEKINH, YMETh IPUMEHSATD
TEOpEMY O TPEX MEePIEHANKYISIpax
IpU PELICHUH 33]1a4;

BJIAJIETh MOHATHSIMH PacCTOSTHUE
MEXTy (hUTypamu B IPOCTPAHCTBE,
o0t neprneHauKyIsap AByX
CKPELIUBAIOLINXCS MPSMBIX U YMETh
NPUMEHSTh UX MPU PELICHUH 33]a4;
BJIAJICTh TIOHSATHEM YTOJI MEXKIY
NPSIMOH U TUIOCKOCTHIO i YMETh
OPUMEHSTH €ro MPH PEIICHUH 33/1a4;
BJIaJIeTh MOHATHAMHM JIBYTPAHHBIH
yTOJI, YTOJI MEXKY IUIOCKOCTSIMH,
NePIICHANKYIISIPHBIC TUIOCKOCTH U
YMETb IPUMEHSTh UX MPU PELICHUN
3ajad;

BJIAJICTh MOHATHSIMH MTPU3Ma,
napasuieNenumes U IPUMEHSTh
CBOICTBa Napajuiesenumeaa npu
peleHnN 3a/1a4;

BJIAJICTh MIOHATHEM MPSIMOYTOJILHBIN
napajuieNenure U IPUMEHSTh eTo
IpY PEUICHUHU 33]1a4;

yMemb NPUMeHAMb Ux npu
peuteHuu 3a0au;

npUMeHAMb NPU peuleHuU 3a0ay
Gopmyny paccmosiHus om mouxu
00 NIOCKOCMU,

61a0emb Pa3HbIMU CNOCOOAMU
3a0anus NPAMOU YPAGHEHUAMU U
YyMemb NPUMeHSAMb NPU peuleHun
3a0ay;

NPUMEHAMb NPU peuleHuU 3a0ay U
Jokazamenbcmee meopem
BEKMOPHDIU MEMOO U MEMOO
KOOpOUHam,

umems npeocmasienue 0o
akcuomax obvema, NpUMeHsIMb
Gopmynvt 06vemos
NPSAMOY20bHO2O
napannenenuneod, npusmbsl u
nUpamuowvl, mempal’aopa npu
peuteHuu 3a0au;

npuMeHsms meopemuvl 06
OMHOWEHUAX 00BeMO8 NpU
peuieHuu 3a0au;

npUMeHsIMb UHme2pa O
BLIYUCTICHUSL 00DEMOB U
nosepxHocmell mej 8paujetus,
BLIYUCTICHUSL NIOWAOU
cghepuueckoeo nosica u obvema
Wapoeozo ciosi;

umems npeodcmasgierue o
OBUIICEHUSX 8 NPOCMPAHCMEBE:
napanieibHoM nepeHoce,
CUMMEMPUY OMHOCUNENLHO
NIOCKOCMU, YEHMPATbHOU
CUMMempUl, nosopome
OMHOCUMENILHO NPIAMO,
BUHMOBOU CUMMEMPUU, YMemb
NPUMEHAMb UX NPU peueHuu
3a0au,

uMems npeocmasienue o niowaou
OPMO2OHATLHOU NPOEKYUU,
umems npedcmasgierue o
MpexepanHom U MHO202PAHHOM
yene u npuUMeHsams C8olCmed
NJIOCKUX Y2108 MHO202PAHHO20
yena npu peuienuu 3a0ay,
uMemsb npeocmagieHus o
npeobpazoeanuu noooousl,




® BJAJETh MOHATUSMU UPAMUJIA, BUIbI
MUPAMH/I, DJIEMEHTHI PABUIILHOM
MUPAMHUJIBI B YMETh TPUMEHSITH HX
IIpH PEIICHUN 3a]1a4;

® UMETh IIPEJICTABICHUE O TEOpEME
Diinepa, MpaBUIbHBIX
MHOTOTPaHHUKAX;

® BJAJCTH MOHATUEM TUIOIIAIN
MOBEPXHOCTEW MHOTOTPAaHHUKOB U
YMETh MPUMEHSTD €ro MPH pelIeHUH
3aj1a4;

® BIAJCTH MOHATUSIMH TEJIa BpAIICHUS
(mmMHAp, KOHYC, map U cdepa), ux
CEUYEHHMS U YMETh MPUMEHATDH UX MPHU
pCIIICHUH 33]1aY;

® BJAJCTH MOHATUSIMU KacaTeIbHBIC
npsIMbIE U TUIOCKOCTH U YMETh
NPUMEHSITh UX TIPU PEIICHUH 3a/1a4;

® UMETh IPEJICTABICHUS O BIIMCAHHBIX
U ONMHCaHHBIX c(hepax U yMETh
NPUMEHSITh UX TIPU PEIICHUH 3a/1a4;

® BIAJETh MOHATUSIMU 00BEM, OOHEMBI
MHOTOTPAaHHUKOB, TEJI BPAIICHHS U
MPUMCHSITH X TIPH PEIICHUH 3a/1a4;

® UMETh IPEJICTABIICHUE O Pa3BEPTKE
WIMH]IpA U KOHYCA, TUIOIIA 1
MOBEPXHOCTH ITUJIMHJIPA U KOHYCA,
YMETh MPUMEHSATH UX MPU PEIICHUN
3ajay;

® UMETh NPEJICTABICHUE O TUIOIA/IH
chepsl U yMETh MPUMEHSTH €r0 TIPH
pEIICHUH 3a/1a4;

® yMETh pemiaTh 3a/1a4u Ha
KOMOHMHAIIMM MHOTOTPAHHUKOB U TEIl
BpaIICHHUS,

® UMETh IPEJICTABICHUE O MOI00HH B
MPOCTPAHCTBE U YMETh PEIIaTh
3aJla4d HA OTHOIIEHHE 0O0BEMOB U
TI0Ia el TOBEPXHOCTEH MOT00HBIX
¢uryp.

B nosceonesnoti srcusnu u npu usyuenuu
opyaux npeomemos:

® COCTaBJIATh C UCHOJb30BAHUEM
CBOICTB T€OMETPUUYECKUX PUTYD
MaTEeMaTUYECKUE MOACIH IS
peuieHus 3a1a4d MpakTHIECKOTO
XapakTepa ¥ 3aJ1ad U3 CMEXHBIX
JUCLUIIINH, UCCIEA0BATh

comMomemuu U ymems NPUMEHSIMb
UX npu peweHuu 3a0a4;

yMemb peulams 3a0auu Ha
NIOCKOCMU Memooamu
cmepeomempuu;

yMemb NPUMeHSIMb opmYibl
00beMo8 npu peuteHuu 3a0a4




MOJIy4YE€HHbIE MOJIEIH U
MHTEPIPETUPOBATH PE3YJIbTAT

Bexkmoput u

BJ'IaI[eTI) IMMOHATUSAMHA BCKTOPBI U UX

L4 ﬂocmuofceHue pesyromantos

KOOpOuHamul KOOpJMHATHI; pasoena ll;
6 YMETb BBITIOJHSTH OTICPAIlIH HaJ| ®  HAxoO0umv 06vem
npocmpauncm BEKTOPaAMH; napainneienuneda u mempal’opa,
6e UCIIOJIb30BATh CKAIPHOE 3A0aHHBIX KOOPOUHAMAMU CEOUX
MIPOU3BEICHUE BEKTOPOB TPHU BEPULUH,
peIlIeHUN 3a/1a4; ® 3a0a8amb NPAMYIO 6
NPUMEHSTh YPaBHEHHE TUIOCKOCTH, npocmpancmee;
bopMyITy pacCcTOSTHUS MEXITY ®  HAXoO0UmMv paccmosnue om moyKu
TOYKaMH, YpaBHEHHE cephl pr 00 NI0CKOCMU 8 cucmeme
peIlIeHUN 3a/1a4; KOOpOuHam,
MIPUMEHATHh BEKTOPBI U METO/T ®  HAXO0OUMb PACCMOSHUE MENCOY
KOOpJMHAT B TIPOCTPAHCTBE MPHU CKPewUBAOWUMUCS NPAMBIMU,
pEIICHNH 3319 3a0aHHbIMU 8 CUCTeMe
KOOpOUuHam
Hcmopus HmeThb npencTaBieHre O BKIIAIC Hocmuoicenue pesyrbmamos pasoena
Mamemamux BBIJAIOIIMXCS MATEMATHUKOB B I
u pa3BHUTHEC HAYKH;
TIOHUMATh POJIb MATEMAaTUKHU B
pa3Butuu Poccuu
Memoowt Hcnons30BaTh OCHOBHBIE METO/IBI o Jlocmuoicenue pe3yibmamos
Mamemamux JTI0OKa3aTeIbCTBA, IIPOBOANTH paszoena ll;
u JIOKa3aTeJIbCTBO M BBITIOHATH

ONPOBEP)KECHMUE;

IIPUMEHATH OCHOBHBIE METO/IbI
pEILIeHNs MATEMAaTUYECKUX 3a/1aY;
Ha OCHOBE MaTEMaTUYECKUX
3aKOHOMEPHOCTEN B IIPUPOC
XapaKTepU30BaTh KPacoTy U
COBEPILIEHCTBO OKPYKAIOLIETO MUPA U
IIPOU3BEICHUIN UCKYCCTBA;
IIPUMEHSATH NPOCTEMIINE
IIPOrpaMMHBIE CPEJICTBA U
IEKTPOHHO-KOMMYHUKAI[UOHHBIE
CUCTEMBI ITPU PELICHUU
MaTEeMaTUYECKUX 3a1a4;
I10JIb30BAThCS PUKJIATHBIMU
IIporpaMMamMu ¥ IporpaMMamMu
CHUMBOJIbHBIX BBIYMCIICHUH IS
WCCIIEIOBAaHUSI MAaTEMaTUYECKUX
00BEKTOB

®  NpUMEHAMb MamemMamuiecKue
3HAHUS K UCCTIeO0BAHUIO
OKpyJHcaoujeco mupa
(modenuposarue huzuieckux
npoyeccos, 3a0aiu IKOHOMUKU)




I[Inanupyemblie MeTanpeaMeTHbIE Pe3yJabTaThI.

1) YMCHHC CaMOCTOATCIBHO ONPCACIIATD HEIN ACATCIbHOCTH U COCTABJIATDH IJIAHbI
JEeSITEbHOCTH; CAMOCTOSATENIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTHUPOBATH
ACATCIIBHOCTD, UCIIOJIb30BATh BCC BO3MOKHBIC PECYPChI MJIA JOCTUKCHHA IMOCTABJICHHBIX Heﬂeﬁ
U peajln3alluy MJaHOB JEATeNIbHOCTH; BBIOMPATh YCIEUIHbIE CTPATETUU B PA3IMUHBIX CUTYAIUX;
2) yMeHHe MPOAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATh B IPOLIECCE COBMECTHOM
NESITeIbHOCTH, YIUTHIBATh MO3ULUU APYTUX YUACTHUKOB JEATEIBHOCTH, 3PPEKTUBHO
pa3pemaTh KOHQIUKTHL;

3) BlIafiecHUE HABbIKAMH [103HABATEIbHOM, YUeOHO-HCCIIEI0BATENBCKON U TPOSKTHOM
ACATCIIBHOCTH, HABbIKAMHU Pa3pCUICHUA HpOGJ’IGM; CIIOCOOHOCTEH ¥ TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ITOMCKY METO/I0B PELIEHUs MPAKTHUECKUX 3a/ay, IPUMEHEHHUIO pa3IMyHbIX
METOJI0B I03HAHNUS;

4) rOTOBHOCTb U CIIOCOOHOCTB K CaMOCTOATEJIbHOM HH(POPMALIMOHHO-T103HaBaTEIbHOM
JESITEIIbHOCTH, BIIQJICHUE HABBIKAMU MOJTYUYCHHSI HEOOXO0MMOIN HH(OPMAIIH U3 clIoBapeit
pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3INYHBIX UCTOYHUKAX WH(POPMALUU, KPUTUUYECKU
OLCHUBATb U UHTCPIIPETUPOBATH I/IH(bOpMaIII/IIO, MMOJIy4acMyro U3 pa3jIndHbIX UCTOYHUKOB,

5) yMeHHe UCTOIb30BaTh CPEACTBA MH(DOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM
(nanee - UKT) B pemieHny KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/1a4 C
coOutro/IeHreM TpeOOBaHUI SPrOHOMMKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPAaBOBBIX U ATHYECKUX HOPM, HOPM MH(POPMAITMOHHOH 0€3011acHOCTH;

6) yMeHMe olpe/ieNaTh Ha3HaueHHe U (GYHKLUHU pa3IMYHbIX COLMATbHBIX HHCTUTYTOB;

7) YMCHHUEC CaMOCTOATCIIbHO OLICHUBATL U IPUHUMATDL PCHICHUA, OIIPCACIIAIOIINEC CTPATCTUIO
MOBEJICHUS, C YUE€TOM I'PaKJaHCKUX M HPABCTBEHHBIX LIEHHOCTEH;

8) BJIaACHUC A3BIKOBBIMHU CPECACTBAMU - YMCHUEC SICHO, JIOTUYHO U TOYHO M3JIaraTb CBOIO TOYKY
3pEeHMUs, UCII0JIb30BaTh aJIeKBAaTHbIC A3bIKOBBIEC CPE/ICTBA;

9) BazieHne HaBbIKAMH [103HABATEIbHOMN peduieKcuu KaKk 0CO3HAHUS COBEPIIAEMbIX ACHCTBUH U
MBICJIMTCJIBHBIX ITPOLCCCOB, UX PCIYJILTATOB U OCHOBaHHﬁ, rpanui CBOCTO 3HAHWA U HE3HAHWA,
HOBBIX IT03HABATEJIbHBIX 33134 U CPEACTB UX JTOCTHIKEHUS.

Pezynamuenvie YY/[:
1.  VYmeHue camMOCTOSITENBHO ONPEAENATh eI 00y4eHUs], CTaBUTh U (OPMYIHPOBAThH
HOBBIE 33J1aul B yueOe U MMO3HAaBaTeNbHON JIeATEIbHOCTH, Pa3BUBaTh MOTHBBI U MHTEPECHI
CBOEH MO3HABATENbHOU JesTeNbHOCTH. OOYyJarOIINICS CMOXKET:
e  AHAIM3MPOBaTh CYLIECTBYIOIIME M IUIAHUPOBATh Oyaylive oOpa3oBaTelbHbIC
pe3yNbTaThl;
e  UACHTU(UIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPEEIIATh TIaBHYIO MpoOIeMy;
e  BBIIBUTaTh BEPCUM peLIeHUs MPoOaeMbl, GOpMYIHPOBATH TUIIOTE3bI, MPEABOCXUIIATH
KOHEYHBIN pe3yNbTarT;
®  CTaBUTH LIEJb JIEATEIHHOCTH Ha OCHOBE OMPEEIIEHHOMN MpOoOIeMbl U CYIIECTBYIOLIUX
BO3MOXKHOCTEIA;
e (dopmynupoBaTh yueOHBbIE 3a7ayd Kak IIard JOCTHKEHUS IOCTAaBICHHOM IeNn
JESTEIILHOCTH;
e 00OCHOBBIBaThH II€JIEBbIE OPUEHTHPHI M TMPUOPUTETHl CChUIKAMHM Ha IIEHHOCTH,
yKa3bIBasi 1 000CHOBBIBAS JIOTUUYECKYIO MOCIEI0BATEIbHOCTD 11arOB.
2. YMeHHe CaMOCTOSITENIbHO IJIAHUPOBATH IMYTH JOCTMDKEHUS ILesiel, B TOM YHUCIIe
albTepHATUBHBIE, OCO3HAHHO BbIOMpaTh Haubosee 3(PPeKTUBHBIE CHOCOOBI pElICHUs
y4eOHBIX U MMO3HaBaTeIbHbBIX 337au. OOyJaromuiicss CMOXKET:
e  OmpenesaTh HEOOXOIUMBIE JIEHCTBUS B COOTBETCTBHH C Y4eOHOW M MO3HABATEIbHOU
3a/1a4eil ¥ COCTaBIIATh AIITOPUTM MX BBINOJIHEHMUS,
e 00OCHOBBIBaTh M OCYLIECTBIATH BBIOOp Hambosee 3PPEeKTUBHBIX CIIOCOOOB pEIICHUS
yueOHBIX U M03HABATEIbHBIX 3a7a4;
®  HAXOJUTh, B TOM YHCIIE W3 IPEUIOKEHHBIX BAPUAHTOB, YCIOBHS JI BBIIIOJIHEHHUSA



y4eOHOM 1 TTO3HABATEIIbHOMN 3a/1auu;

e  BBHICTPaMBATh >KU3HEHHBIC IUIAHBI HAa KPATKOCPOYHOE Oyayliee (3asiBISATH ILEJIeBBIC
OpUEHTHUPBI, CTaBUTh aJCKBaTHbIE MM 3aJaud U Mpeasaratb AEHCTBMs, YKasblBas U
000CHOBBIBas JIOTHYECKYIO TIOCIIE0BATEILHOCTD 111ar0B);

e  BbIOMpPATHh U3 NPEUIOKEHHBIX BApUAHTOB M CaMOCTOSITENIbHO HCKATh CPEICTBA IS
pelleHus 3a1a4H;

® COCTaBIATh IIJJaH pELICHUs MpoOJeMbl (BBINOJHEHUS IPOEKTa, IPOBEACHUS
HCCJICIOBAHMS);

e  ONpeaeNATh MOTCHUIUANbHBIC 3aTPYJHEHUS MIPH PEIICHUU y4eOHOM M TTO3HABATEIbHON
3a/1a4i U HaXOJUTh CPEACTBA JUIsSl UX YCTPAHEHHUS;

e ONMCHIBaTH CBOH OMNBIT, odopMisAs €ro JUisl Iepefadd APYrMM JIIOJsIM B BHJE
TEXHOJIOTUH PEIIEeHHs] TPAKTUYECKHUX 33134 OIPEEeICHHOI 0 Kilacca;

® [UIAHUPOBaTh U KOPPEKTHPOBATH CBOIO HWHAMBHUIYAIbHYIO 00pa3oBaTeIbHYIO
TPAaEKTOPHUIO.

3. YMeHuE COOTHOCHUTb CBOM JCHWCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH,
OCYILECTBIISATh KOHTPOJb CBOEH JAEATEJbHOCTH B IPOLECCE JOCTHXKEHUS pEe3ylbTaTa,
OIpeseNaATh CIOocOoObl JAEHCTBUM B paMKax HpPEJIOKEHHBIX YCIOBHM M TpeOOBaHMIA,
KOPPEKTUPOBaTh CBOM JCHCTBUA B COOTBETCTBUM C M3MEHSIOLIEHCS CHUTYalHEH.
OOyuarouuiics CMOXKeET:

®  OIpeneisTh COBMECTHO C IE€JaroroM M CBEPCTHUKAMHM KPUTEPUHU IUIAHUPYEMBbIX
pe3yIbTaTOB U KPUTEPHU OLIEHKU CBOEH y4eOHOM eATeIbHOCTH;

e cucreMaTu3upoBarb (B TOM 4HCIE€ BBIOUPATH IMPUOPUTETHBIE) KPUTEPUU
IUIAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH JESITEIbHOCTH;

e 0TOMpaTh HHCTPYMEHTHl JUIsl OLICHUBAHUS CBOEH JIE€ATENBHOCTH, OCYILECTBIATh
CaMOKOHTPOJIb CBOCH JEATEIbHOCTH B PAMKAX MPEI0KEHHBIX YCIOBUH U TpeOOBaHMIA;

® OLEHUBaTh CBOIO JIEATENbHOCTb, AaPryMEHTUPYSd MPUYUHBI JOCTHXKEHHUS WIH
OTCYTCTBHUS INIAHUPYEMOTO PE3yJIbTaTa;

®  HAaXOAWUTh JOCTAaTOYHBIE CpPEACTBA [yl BBIIOJHEHUs Y4YeOHBIX JEeHCTBUH B
M3MEHSIOIIENCS CUTYalluy WM IIPU OTCYTCTBHUH IIAHUPYEMOIO PE3YJIbTATa;

e paboras MO CBOEMY IUIaHY, BHOCHUTb KOPPEKTHBBI B TEKYIIyIO JAEATEIbHOCTH Ha
OCHOBE aHaJIM3a U3MEHEHUI CUTyalluu JUIsl MTOJIyUYEHUs 3aIUIaHUPOBAHHBIX XapaKTEPUCTUK
pe3yJbTaTa;

® CBEpATh CBOM JCHCTBUS C LENbI0 M, IPU HEOOXOIUMOCTH, HUCHPABIATH OIIMOKH
CaMOCTOSITENIBHO.

4.  YMeHue OLEHUBATh MPABUIBHOCTh BBINOJIHEHUS Y4eOHOM 3ajauu, COOCTBEHHbBIE
BO3MOXHOCTH ee perieHusi. O0yJaromuiicss CMOXeT:

e  OmpeneisaTh KpUTEPUH NMPaBUIILHOCTH BBINOJIHEHUS y4eOHOM 3a1auu;

®  aHaIU3MUpOBaTh U OOOCHOBBIBATH NMPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTapHUs
JUUIS1 BBITIOJTHEHUSI Y4eOHOM 3a/1auu;

e cBOOOJIHO TMOJIb30BAaThCSl BBIPAOOTAHHBIMH KPUTEPUSIMH OLEHKM M CaMOOIICHKH,
UCXO0/1A U3 1IeTT U UMEIOIUXCS CPEJICTB, Pa3finyasl pe3yJbTaT U COCOOBI JIeHCTBUH;

® OLEHUBaTh MPOAYKT CBOEU JAEATEIbHOCTH IO 3aJaHHBIM WIH CAMOCTOSITEIHLHO
oTpezieIeHHbIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO JESTEbHOCTH;

e  000CHOBBIBATH JOCTHKUMOCTH LIEJIM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

e (uxkcupoBaTh W AHAIW3UPOBATh JIMHAMHUKY COOCTBEHHBIX 0OO0pa30BaTEIBHBIX
pE3yJIBTaTOB.

5. BrnageHue oOCHOBaMH CaMOKOHTpPOJS, CaMOOLIEHKHM, NPHUHSTHS pEIIEeHUH W
OCYIIIECTBIIEHUS OCO3HAHHOTO BBIOOpa B ydeOHOW M To3HaBatenbHOU. OOydaromuiics
CMOJKET:

e HaOnOAaTh W  aHAJIM3UPOBATh COOCTBEHHYIO Yy4YeOHYI0O U  I103HaBaTEIbHYIO
JeSITebHOCTD U ACATENBHOCTD APYIHX 00YyJaromuXxcs B Mpolecce B3aMMOIPOBEPKH;



® COOTHOCHTh  peaJlbHble W  IUIAaHHPYeMble  Pe3yibTaThl  HHIUBHIYaTbHON
00pa3oBaTeNbHON ACATEIBHOCTH U JICNIaTh BHIBOIBI,

®  [IpPUHUMAThH pPElICHHE B y4eOHOM CUTYAIIMH U HECTH 32 HETO OTBETCTBEHHOCTH;

®  CaMOCTOSITENILHO OIpPENeNATh MPUYMHBI CBOEr0 ycliexa WIM Heyclexa M HaXOAWUTh
CHOCOOBI BBIXOJIA U3 CUTYAI[H HEYCIIeXa;

®  PETPOCHEKTHBHO ONpEACATh, KaKue JCWCTBUS MO PEIICHUIO YY4eOHOH 3ajauu Win
napamMeTpbl THX JEHCTBUU TMPHBEIH K IOJYYCHHIO WMEIOIIETOCsS MPOIYKTa Y4eOHOU
NeSITeTbHOCTH;

®  JICMOHCTPHPOBATH TMPUEMBI PETYJSIUH MCUXO(PHU3HOIOTUICCKHX U AMOIUOHATBHBIX
COCTOSIHUH JiIsi  JTOCTHXKEeHUs 3(dekra ycrnokoeHus (yCTpaHEHUs SMOIUOHAIBHOM
HanpsHKeHHOCTH), 3(@dexra BoccTaHoBieHUs (ocialNeHusi TMPOSBICHUNA YTOMIICHUS),
s dexra akTUBU3AIKH (ITOBBIIICHUS TICUXO0()H3NOIOrMIECKON pEaKTUBHOCTH ).

Hoznaeamenvnvie YY/[:
6. YmeHuwe ompenensTh MOHITHS, CO3JaBaTh OOOOINEHWS, YCTAaHABIMBATH AHAIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO  BBIOMPATh OCHOBaHUS W KPUTEPUU  JUIS
KJIaCCU(PUKAIIMU, YCTAaHABIMBATh NMPUIMHHO-CIICJICTBEHHBIC CBS3HM, CTPOUTH JIOTHYECKOE
paccyXJIeHue, yMO3aKIi4YeHue (MHIYKTUBHOE, ACIYKTUBHOE, MO aHaJOTHH) U JAeNaTh
BBIBOZIBI. O0YyYarOIUIACs CMOXKET:
e noadupaTh CIOBa, COMOAUYNHEHHBIE KIIFOUEBOMY CIIOBY, OMPEEIIAIONINE €r0 MPU3HAKH
1 CBOMCTBA,;
® BBICTPaMBAaTh JIOTUYECKYIO IIETIOYKY, COCTOSAILIYI0 M3 KJIIOYEBOrO CJIOBa H
COTOJAYMHEHHBIX €MY CIIOB;
®  BBIICIATH OONIMI TNPHU3HAK JABYX WM HECKOJIBKHUX MPEIMETOB WM SIBICHUH W
OOBSICHATH UX CXOJICTBO;
e O00BEeIUHATH MpPEAMETHl M SBICHUS B TPYNNbl MO ONpEACTICHHBIM IMpPU3HAKAM,
CpaBHUBATh, KIIACCH(PUIIUPOBATH U 00001IATh (DAKTHI U SBJICHHS;
®  BBIICIATH SIBJICHUE U3 OOIIETro psifia APYTrUxX sSBJICHUA;
e  OmpenesaTh OOCTOSTENhCTBA, KOTOPBIE MPEANISCTBOBAIM BO3HUKHOBEHHUIO CBSI3U
MEXY SIBICHUSIMHU, U3 ITUX OOCTOSITENILCTB BBIACIATH ONPEICISIIONINE, CIOCOOHBIE OBITh
MPUYUHON TAHHOTO SIBIICHUS, BBISABIIATH TPUUUHBI U CIICJICTBUS SBJICHMUIA,
® CTPOUTH pacCyXXJEHHE OT OOIUX 3aKOHOMEPHOCTEM K YaCTHBIM SIBJICHHUSIM U OT
YACTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
® CTPOUTH pacCyXkJCHHE HAa OCHOBE CPAaBHEHHS IMPEAMETOB U SBJICHUI, BBLACTSS MPH
3TOM OOILI1e PU3HAKH;
® U3jaraTh MONYyYEeHHYIO HHGOPMAIUIO, WHTEPIPETHPYS €€ B KOHTEKCTE peliaeMoi
3a/1a4i;
®  CaMOCTOATENIbHO YKa3blBaTh Ha WH(OOpPMAIMIO, HYXIAIOUIYIOCS B IPOBEPKE,
npeiaraTh ¥ IPUMEHSTh CIIOCO0 TTPOBEPKH IOCTOBEPHOCTU UH(POPMALIUH;
e  BepOaNM30BaTh YMOIMOHAIBHOE BIIEYATICHHE, OKa3aHHOE Ha HETO UCTOYHUKOM;
® OODBSCHATH SIBICHUS, TPOIECCHl, CBSI3M W OTHOIICHHUSA, BBISIBISIEMBIE B XOJE
MO3HABATENILHON M HCCIEIOBATENbCKOW JEATENBHOCTH (MPUBOAUTH OOBSCHEHUE C
n3MeHeHueM (OpMBI TIPEACTABICHUS; OOBACHSTH, ETATU3UPYS WK 0000111ast; OOBICHATD
C 33JJaHHON TOYKHU 3pEHHUS);
® BBIABIIATh W HA3bIBaTh NPUYUHBI COOBITHS, SBJICHUS, B TOM YHCIICE BO3MOXHBIC /
HanOoJee BEPOSATHBIC TPUYWHBI, BO3MOXKHBIC TIOCICACTBHS 3aJaHHOW IPUYHHEI,
CaMOCTOSITENILHO OCYIIECTBIISIS MPUINHHO-CIICICTBEHHBIN aHAIN3;
e enaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAM3a pPAa3HBIX TOUYEK 3pEHUs,
MOJITBEPKJIaTh BHIBOJ COOCTBEHHOW apryMEeHTalUel WM CaMOCTOSTEIHHO MONYYEHHBIMH
JTAaHHBIMHU.
7. YMmeHue co3aaBaTh, MPUMEHATH U MPEOOPa30BBIBATH 3HAKH U CUMBOJBI, MOACITU H
CXEMBI JIJISl pEeIICHUs YIeOHBIX M MIO3HABATEIBHBIX 3a/1a4. OOyJaronuics CMOXKET:



e 0003HaYaTh CUMBOJIOM U 3HAKOM IIPEMET WM SIBJICHUE;

e  ONpenessaTh JIOTHYECKUE CBSI3U MEXIy MpeIMeTaMH WM SBJICHUSAMH, 0003HadaTh
JTAaHHBIE JIOTMUYECKHUE CBA3H C IIOMOILIbIO 3HAKOB B CXEME;

e  co3/1aBaTh a0OCTPAKTHBIN WU peasIbHBIA 00pa3 MpeaMeTa Wi SIBICHUS;

®  CTPOHTbH MOJICNIb HA OCHOBE YCIIOBHH 3a/1aui WM CIIOCO0a e pelieHus;

e  co3/1aBaTh BepOaJbHBIC, BEIIECTBCHHbIE U MH(OPMAIIMOHHBIE MOJAETH C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Ui ONpeAeseHHs crocoba pelieHus 3a1add B
COOTBETCTBUM C CUTYyallUeH;

e 1peoOpa3oBBIBATh MOAETH C IIENbI0 BBISBJICHUS OOIIMX 3aKOHOB, OINPEACIISIOLINX
JAHHYIO NIPEIMETHYIO 00J1aCTh;

® [EPEeBOJAUTH CJOXKHYIO IO COCTaBy (MHOTOACIEKTHYIO) HWH(POpPMALUI0 U3
rpaduveckoro win (popManru30BaHHOTO (CHMBOJIBHOTO) INPEACTABICHUS B TEKCTOBOE, H
Hao0opoT;

®  CTPOUTH CXEMY, UITOPUTM AECUCTBUS, UCIIPABIIATH UM BOCCTaHABIMBATh HEM3BECTHBIN
paHee aJrOpUTM Ha OCHOBE MMEIOIIETrocs 3HaHUsA 00 00BEKTe, K KOTOPOMY MPHUMEHSETCS
QITOPUTM;

®  CTPOUTH JOKA3aTEJIbCTBO: IPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

®  aHAIM3HUPOBATH/Pe(ICKCHPOBATH OMBIT Pa3pabOTKH U pealn3anuu yaeOHOTO MPOEKTa,
UCCIIEIOBaHUS (TEOPETHIECKOTO, SMITUPUIECKOT0) HAa OCHOBE MPEJIOKEHHON MPOOIeMHON
CUTyallud,  TIIOCTAaBJICHHOM  IleMd  W/WIM  33JaHHBIX  KPUTEPHEB  OLIEHKHU
IPOIYKTa/pe3ybTaTa.

8.  CwmpbicioBoe ureHre. OOydaroumiics CMOXKET:

® HAXOAWUTh B TEKCTe TpeOyemyro HHQPOpManuio (B COOTBETCTBHMHU C IIENSIMH CBOEH
JIeSATEIILHOCTH);

®  OpUEHTHUPOBATHCS B COACP)KAHUU TEKCTa, MOHUMATh LEJIOCTHBIA CMBICHT TEKCTa,
CTPYKTYPUPOBATh TEKCT;

®  yCTaHaBJIMBAaTh B3aUMOCBSI3b ONMCAHHBIX B TEKCTE COOBITUH, SIBJICHUM, IPOLIECCOB;

®  PE3IOMHUPOBATH INIABHYIO UJEI0 TEKCTA;

®  KPUTHYECKH OLICHUBAThH COZIEpP)KaHUE U (OpMY TEKCTa.

9. PazBuTne MOTHBALMU K OBJIAJICHUIO KYJBTYpOl aKTUBHOTO MCIIOIb30BaHMs CIOBApEN U
JIPYTUX MOUCKOBBIX cucTeM. OOyyaronuiicss CMOXET:

® OIIPEACTIATD HCO6XOZII/IMBIC KJIFOYCBBIC ITOUMCKOBBIC CJIOBA U 3alIPOCHI;

® OCYIICCTBIIATH B3aI/IMOZIeI‘/'ICTBI/Ie C JJICKTPOHHBIMU IMOUCKOBBIMH CUCTEMAaMHU, CIIOBAPAMMU,

® (hOpMHUPOBATh MHOKECTBEHHYIO BBIOOPKY U3 TIOHMCKOBBIX HCTOYHUKOB JJISi OOBEKTUBU3ALIUU
pe3yJIbTaTOB MOKCKA;

®  COOTHOCHUTbH MOJTYYEHHBIE PE3YIbTAThI IOUCKA CO CBOEH JEATEIbHOCTHIO.

Kommynuxamuenwvie YY/[:
10.YMeHre opraHu30BbIBaTh YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JICATENLHOCTD C YUHTEIIEM
U CBEPCTHUKAMH; pabOTaTh WHIWBUAYATHHO U B TPYIIIE: HAXOAUThH OOIEe PEIICHHEe W pa3peliaTh
KOH(QIJUKTHI Ha OCHOBE COIJIACOBaHWS TIO3UIMA ¥ Yydera WHTEpPecoB; (OPMYIUPOBATS,
apryMEHTHPOBATh U OTCTaNBAaTh CBOC MHEHHE. O0yJarOmUNACS CMOXKET:

- ONpPEeAeIISITh BO3MOKHBIE POJIM B COBMECTHOM JIEATEIIbHOCTH;

-  UIpaTh ONPEACIEHHYIO POJIb B COBMECTHOM AECATEIBHOCTH;

- TNPUHUMATH TIO3HUIMIO COOECEHHMKA, MOHUMAs TO3HIMIO IPYroro, pa3indaTh B €ro
peun: MHeEHHe (TOYKY 3pEHHs), JT0Ka3aTeIbCTBO (apryMEeHThI), (DAKThI; THUIIOTE3HI,
aKCHOMBI, TEOPUH,

- OMpeNenaTh CBOM JCHCTBHUS W JIEHCTBUS TMapTHEPA, KOTOPHIE CIIOCOOCTBOBAIU HIIU
MPENSITCTBOBAIA MPOJYKTUBHON KOMMYHHUKAIIUY;

- CTpPOUTH TIO3UTHUBHBIE OTHOIICHHWs B TIpollecce Yy4yeOHOW U MO3HABATEIbHON
JIeSITEIIbHOCTH;

—  KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaMBAaTh CBOIO TOYKY 3PEHMUSA, B JUCKYCCUU YMETH
BBIJIBUTATh KOHTPApTyMEHTHI, Nepedpa3srupoBaTh CBOIO MBICIH (BIaJCHUE MEXaHU3MOM



SKBUBAJICHTHBIX 3aM€H);

-  KPUTUYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIpU3HABAaTh
OmMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

- TpeanaraTh aJbTEPHATHBHOE PEUICHHE B KOH(DIUKTHON CUTYaIUH;

- BBLIENATH OOMIYIO TOUKY 3pEHUS B IUCKYCCHUMU;

- JIOTOBapWBaThCS O MpaBHUJIaX M BOMPOCaX s OOCYKICHHS B COOTBETCTBHH C
MIOCTaBJICHHOM TIepe]] TPYIIOoN 3aa4eii;

-  OpraHu30BBIBAaTh yueOHOE B3aMMOJCHCTBHE B Tpymme (OmpeaensTb oOmme Ienu,
pacnpeensiTh Pojiu, JOroBapuBaThCs APYT C APYTOM U T. 11.);

- yCcTpaHSATh B paMKax Juajora paspblBbI B KOMMYHHUKAallUH, OOYCIIOBJICHHbIE
HETMIOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceHHMKa 3amayd, (OpPMBI MU
CoJlepKaHus Jualora.

11. YMeHue 0CO3HaHHO HCIOJIB30BATH PEUYEBBIE CPEJCTBA B COOTBETCTBUU C 3ajauei
KOMMYHHMKAIIUU JUIsI BBIPQXKEHHsS] CBOMX UYBCTB, MbICIIEH M NOTpeOHOCTEH Juis
IUTAHUPOBAHUS U PETYJSLUN CBOEH JEATENIHOCTH; BJIAJEHUE YCTHON U NHMCbMEHHOM
peYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM peubto. OOyJaroIIHics CMOXKET:

e  OmpeneNiATh 3a1a4y KOMMYHHKAIlMM W B COOTBETCTBUU C HEW OTOMpPATh peyeBbIC

CPEICTBA;

e  OTOMpaTh U UCIOJIB30BAaTh PEUYEBBIE CPEJCTBA B MPOLIECCE KOMMYHUKALIUU C IPYTUMHU

JIOJbMHU (IMAJIOT B Iape, B MaJION TPYIIIE U T. 11.);

® TMPEACTaBIATh B YCTHOM WJIM MUCBMEHHOW (opme pa3BepHYTHIN IUIaH COOCTBEHHOM

NESITEIIbHOCTH;

e coOmomaTh HOPMBI IMYOJMYHOW peYM, PErjiaMeHT B MOHOJOre U JUCKYCCHH B

COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1a4ei;

®  BBICKA3bIBaTh U OOOCHOBBIBATH MHEHUE (CYXJICHUE) U 3allpallliBaTh MHEHHE MapTHepa

B paMKax JUaliora;

® [IPUHUMATPH PEIICHHUE B XOJI€ AUAJIOra U COTJIACOBBIBATH €T0 C COOECETHIUKOM;

® CO3/aBaTh I[HMCBMEHHBIE  «KJIUIIUPOBAHHBIE» U  OPUTMHAIBHBIE TEKCThl C

UCIOJIb30BaHUEM HEOOXOAUMBIX PEUYEBBIX CPEICTB;

®  1CNOJNb30BaTh BepOalbHBIE CPEACTBA (CPEACTBA JOTMUYECKOW CBS3M) AJIS BBIJIEICHUS

CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® HCNONB30BaTh  HEBepOalbHBIE  CPEACTBA  WJIM  HAIJSIAHBIE — MaTepHalbl,

HOJrOTOBJIEHHBIE/OTOOPAHHBIE 1101 PYKOBOACTBOM YUUTEIS;

e  JleNaTh OLIGHOYHBIN BBIBOJI O JOCTHXKEHUM LEIM KOMMYHUKAIIUM HEMOCPEICTBEHHO

1ocJyie 3aBepIlieHnsI KOMMYHHUKaTUBHOIO KOHTaKTa 1 00OCHOBBIBATH €T0.

12. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH  HCIIOJIb30BAHUSA

MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — WKT). OOyuaromuiics

CMOJKET:

e  [IeJICHANpaBJIE€HHO HWCKaTb U  HCIOJIb30BaTh  MH(GOPMALMOHHBIE  PECYPCHI,

HE0OXOIUMBIE JJIs PelIeHUs] yUeOHbIX U MPAKTHUECKUX 3a7au ¢ noMolnpto cpeacts UKT;

®  BBHIOMpPATh, CTPOUTH W HUCIOIB30BaTh AJCKBATHYIO HH(GOPMAIMOHHYIO MOJETh IJIs

nepesayd CBOMX MBICIEH CpEACTBAMH E€CTECTBEHHBIX M (DOpPMAaIbHBIX SI3BIKOB B

COOTBETCTBHUHU C YCIIOBUSMU KOMMYHUKAIIHH;

®  BBIICIATH MHPOPMAIIMOHHBIN aCMeKT 3aJa4yu, ONEpPUPOBATh JAHHBIMH, HCIIOIH30BAThH

MOJIEJIb PELICHHUS 3a/1a4H;

®  HCNOJNb30BaTh KOMITBIOTEPHBIE TEXHOJIOTMU (BKJIIOYas BBIOOP aJE€KBAaTHBIX 3ajlaue

WHCTPYMEHTAIBHBIX MPOrPaMMHO-AINMAPATHBIX CPEACTB M CEPBUCOB) JUIS PELICHUS

MH(OPMALIMOHHBIX M KOMMYHUKAIIMOHHBIX y4EOHBIX 3a7ay, B TOM YHUCIE: BBIYUCIICHUE,

HalMcaHue MMMceM, COYMHEHUH, TOKIIa10B, pedepaToB, CO3JaHHe IPE3EHTAMN U JIp.;

®  HCNOJIB30BaTh UH(POPMALIMIO C YUETOM STUYECKUX U IPABOBBIX HOPM;

e co3laBaTh HMH(OPMAIMOHHBIE PECYpChl Pa3HOrO TUMNA U JJS Pa3HbIX ayIUTOPH,

co0ro1aTh MHPOPMAITMOHHYIO TUTUEHY U TIpaBuiIa HHPOPMAIIMOHHON O€30TTaCHOCTH.



Ilnanupyemble JIMYHOCTHBIE Pe3yJIbTAThI

1) poccuiickas TpaxkaHcKast UAEHTUYHOCTb, TATPUOTU3M, YBAKEHUE K CBOEMY HApOy, YyBCTBA
OTBETCTBEHHOCTH nepea PoanHoM, TOpAOCTH 3a CBOM Kpai, cBor0 PoiuHy, mponuioe u
HACTOsAIIee MHOTOHAIIMOHAIILHOTO Hapoia Poccnu, yBaskeHue rocyJapCTBEHHBIX CHMBOJIOB
(repO, ¢uiar, rumH);

2) rpaxaaHcKasi MO3UIIKS KaK aKTUBHOTO U OTBETCTBEHHOT'O 4JieHa POCCUIMCKOI0 00IIECTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE TIpaBa M 003aHHOCTH, YBa)KAIOLIETO 3aKOH H
MIPABOIOPSIOK, 00JIaJAI0IIEr0 YyBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO
NPUHUMAIOILETO TPAJIUIIMOHHBIE HAIMOHAJIBHBIE U 00IIEYETIOBEYECKIE T'YMAaHUCTUYECKHE U
JEMOKpaTUYeCKHE IIEHHOCTH;

3) TOTOBHOCTH K ciy>keHnto OTe4ecTBy, €ro 3alliuTe;

4) chopMHpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKU ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha TUAJIOTE KYJIBTYP, & TAKKE Pa3IMYHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

5) chpopMUPOBAHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBUU C
o0I1eYeI0BeUYeCKUMHU [IEHHOCTSAMU U HIeajaMy IPaKIaHCKOTo 00IeCTBa; TOTOBHOCTh U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUECKOI 1 OTBETCTBEHHOM AESTEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U MOBEACHUE B MOJIUKYIHTYPHOM MHUPE, TOTOBHOCTh M CIIOCOOHOCTD
BECTH JIMAJIOT C APYTUMH JIFOAbMH, JOCTUTATh B HEM B3aMOIIOHMMAHUSI, HAXOAUThH OOIINE IIeITH
U COTPYIHHUYATH AJI UX JOCTUKEHUS, CIIOCOOHOCTh MPOTUBOCTOATH UACOJIOTHH SKCTPEMU3MA,
HaIMOHAN3Ma, KCeHO(POOUH, TMCKPUMHUHAIINH TTO0 COLMAIBHBIM, PEITUTHO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMALHBIM SBJICHUSM;

7) HaBBIKM COTPYAHMUYECTBA CO CBEPCTHUKAMMU, JETHbMH MJIAJIIEr0 BO3pacTa, B3pOCIbIMU B
0o0pa3oBaTenbHOI, 00IIECTBEHHO MOJIE3HOM, YueOHO-HCCIeI0BATEIbCKON, TPOEKTHOM U APYTUX
BUJAX JICATEILHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHIE Ha OCHOBE YCBOEHUS OOIIIEUEIOBEYECKUX IEHHOCTEHH;
9) TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHNUIO, HA IPOTSHKEHUN
BCEH KU3HU; CO3HATEIbHOE OTHOIIEHUE K HEITPEPHIBHOMY 00pa30BaHMIO KAaK YCIOBHIO
yCHENIHON MPo¢eCCHOHANTBHOM U 00IIIECTBEHHOM JeATeIbHOCTH;

10) screTndeckoe OTHOIIEHUE K MUPY, BKIItOYast 3CTETUKY ObITA, HAYYHOT'O U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, OOMIECTBEHHBIX OTHOIICHHIA;

11) mpuHATHE U peanu3aluio IeHHOCTE! 370pOBOro u 0e3onacHoro odpasa *H13HH,
NOTPEOHOCTH B PU3NYECKOM CaMOCOBEPIIEHCTBOBAHUY, 3aHATHUSIX CIOPTUBHO-03/I0POBUTEIBHOMN
NeSITebHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOIEHUS aIKOroJis,
HapKOTHKOB;

12) 6epexxHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K (PU3NYECKOMY U
MICUXOJIOTMYECKOMY 3/10POBbIO, KAK COOCTBEHHOMY, TaK U APYTUX JItOJIeH, yMEHUE OKa3bIBATh
NIEPBYIO TOMOLIb;

13) oco3HaHHBIM BEIOOp OynyIIel mpodeccuu U BO3MOXKHOCTEN peain3aiuu COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOILIEHHE K MPO(ECCHOHATILHOMN 1eATEIbHOCTH KaK BO3MOKHOCTH
y4acTHs B PEUICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIICHAIIHOHATLHBIX
npobiewm;

14) chopMUPOBAHHOCTD YKOJIIOTHIECKOTO MBIIUICHUS, TOHUMAaHUSI BIUSHHS COIMATBHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COLIMATIBHOM Cpelibl; MpHoOpeTeHne
OTIbITa 3KOJIOTO-HAIPABIIEHHOM 1€ATEIbHOCTH;

15) oTBETCTBEHHOE OTHOIIEHUE K CO3JJaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMEHHOM KU3HH.



Conep:kanue yueoHoro npeamera Maremaruka 10-11 kiacel
(yriiy0JieHHbI YPOBEHb)

Anre0pa v HaYaJIa aHAJIM3A

[ToBTOpenue. Pemenue 3amzay Cc MCIONB30BAaHUEM CBOMCTB 4YMCEI M CHCTEM CUMCIEHUS,
JEIUMOCTH, JI0JIEW U 4acTel, MPOLEHTOB, MoayJiel yuceln. Penienue 3aiay ¢ MCHOIb30BaHUEM
CBOMCTB CTENECHEW M KOPHEW, MHOTOWICHOB, MPEOOpa3OBaHUN MHOTOWICHOB U JIPOOHO-
paloHaIbHBIX BhIpaKeHUH. Pelienre 3a1ad ¢ MCIOIb30BaHUEM TpalyCHON Mepbl yriia. Moayib
YHClla U ero CBoMcTBa. Pemienue 3a1a4y Ha JBMKEHHE U COBMECTHYIO pabOTy, CMECH U CILIABbI C
MIOMOIIIBIO JIMHEHHBIX, KBaJAPATHBIX U APOOHO-PAIIMOHANBHBIX YPABHEHUH U UX CUCTEM. PemieHue
3aJa4 C TMOMOUIbIO YHUCIIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHON IEpPEeMEHHOH, C
NPUMEHEHHEM H300paKeHUSI UYUCIIOBBIX MPOMEXKYTKOB. Pelenue 3amad ¢ HCHOIb30BaHHEM
YUCIOBBIX (YHKIUN M ux rpadukoB. lcmonb3oBaHue CBOWCTB W TpadUKOB JHUHEHHBIX H
KBaJPATHUHBIX (YHKIHH, 06pAaTHOH MPONOpIHOHANEHOCTH U (yHKImE y=+/X. T'padudeckoe
pelieHne ypaBHEHMl U HepaBeHCTB. lcmonp3oBaHue omepanuii HaJg MHOXECTBAMU U
BbICKa3bIBaHUSAMU. VCIOIb30BaHNE HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOW IEPEMEHHOM,
YHCIOBBIX MPOMEXYTKOB, UX 00beTUHEHHI U nepecedeHuil. [IpumeHnenune npu peunieHuu 3aaad
CBOWCTB apH(PMETHUECKON ¥ TEeOMETPUYECKOH MPOrpeccud, CYMMHUPOBaHHS OECKOHEYHOH
CXOJSIIeHcS TeOMETPUUECKON MPOTPECCHH.

MHuosxecTBa (YHCIOBBIC, TEOMETPUUICCKUX (PUTYp). XapaKTEPUCTHUIECKOE CBOWCTBO, IJIEMEHT
MHOKECTBa, IyCTOE, KOHEYHOEe, OecKOHeYyHoe MHOXKecTBO. CrocoObl 3aJaHus MHOMXKECTB
[TonmMHOXecTBO. OTHOLIEHUS NPUHAJUIEKHOCTH, BKIIIOUEHHUS, paBeHcTBAa. Omnepauuu HaJ
mHokecTBaMu. Kpyru Ditnepa. Koneunsie 1 0eCKOHEUHbIE, CYETHBIC U HECYETHBIE MHOXKECTBA.
VcTUHHBIE U JTOKHBIE BBICKA3bIBAHHSI, OTIEPALIMU HAJ] BHICKA3bIBAHUSMHU.

Aneebpa evickazvl8anuil.

CBs13b BbICKa3bIBaHUI C MHOXKECTBaMU. KBaHTOPBI CyIIECTBOBAHUS U BCEOOIIHOCTH.
3aKOHBI JIOTUKHU.

Ocnognbie no2uueckue npasuia.

Pemienue nornueckux 3ajau ¢ UCMOJIb30BaHUEM KPYTOB Dilliepa, 0CHOBHbIX 102UHeCcKUX npasil.

YMmozakmtouenusi. OOOCHOBaHMSI M JOKa3aTeNbCTBO B MareMaTuke. TeopeMbl. Buabl
MaTeMaTHYECKUX YTBEP)KICHUH.
Buowt  ookazamenvcme. Mamemamuueckas unoykyus. Ymeepoicoenus: obOpamuoe OaHHOMY,
NPOMUBONOJIONCHOE, 0OPAMHOE NPOMUBONOLOHNCHOMY OAHHOMY.
[Tpu3Hak u cBOMCTBO, HEOOXOAUMBIE U JOCTATOYHBIE YCIOBUS.
Ocnosnas meopema apugpmemuxu. Ocmamru u cpasnenus. Aneopumm Eexnuoa. Kumaiickas
meopema 06 ocmamkax. Manas meopema Pepma. q-uunvie cucmemvl cuucienus. PyHkyus
Diinepa, wucio u cymma oenumesnei HamypaibHo20 Yucia.
Panuannas mepa yria, TPUTOHOMETpPHYECKAs OKPYXKHOCTb. TpuroHomerpuyeckue (GpyHKIHU
yucen U yrioB. GopMysbl MpUBEIEHUS, CIOKEHUS TPUTOHOMETPUUECKUX (YHKUUH, HOPMYIIbI
JIBOMTHOTO M TOJIOBUHHOTO apryMmeHta. [IpeoOpazoBaHue CyMMbl, pa3HOCTH B IPOU3BEACHUE
TPUTOHOMETPHUUYECKUX (PYHKLUH, U HAOOOPOT.

Hynu ¢yHkumu, npoMexyTKHd 3HaKOMOCTOSHCTBA, MOHOTOHHOCTh. Hanbosnpiiee u HauMeHblee
3HayeHue QyHkuuu. [lepuonnueckne QyHKIUM W HaUMEHBIIUH nepuoa. UeTHble M HEYETHBIE
GyHKIHH.

Qyukyuu «OpOOHASL Yacmyb YUCIa» y={x} u «yenas vacmeo yucia» y=[x].

Tpuronomerpuyeckre (GYHKIMHA YHCIOBOTO apryMeHTa y=cos X, Y=SinX, y=tgX, y=ctgXx.
CaoiicTBa U rpaUKH TPUTOHOMETPUUYECKUX (YHKIIUH.

OOpaTHble TpUTOHOMETpUYECKHE (GYHKIMH, MX TIJIaBHbIE 3HAYEHHs, CBOWMCTBA M TpaduKu.
Tpuronomerpudeckue ypaBHeHHs. OIHOpPOJHBIE TPUTOHOMETPUYECKHE YypaBHEHUs. Pemenue
MPOCTEHIINX TPUTOHOMETPUUECKHX HepaBeHCTB. [Ipocreiiniue cucteMbl TPUTOHOMETPUUECKUX
YpaBHEHUM.



CreneHb ¢ JOEHWCTBUTEIBHBIM IOKAa3aTelIeM, CBOMCTBa cremneHu. lIpocreiinime moka3aresibHbIC
ypaBHEHHMsI U HepaBeHCTBa. llokaszarenbHas (QyHKUus M ee cBoiicTBa M Tpaduk. Yucio e u

bynkuus y= e*

Jlorapudm, coiictBa sorapudma. Jlecstuunslii 1 HaTypaidbHbIN Jorapudm. [IpeobpazoBanue
gorapupmuueckux  BblpakeHuil.  Jlorapupmuueckue ~ ypaBHEHMSI M HEpPaBEHCTBA.
Jlorapudmuueckasi pyHKIUS U €€ CBOICTBA U rpaduk.

CrenenHas GyHKLHUS U ee CBONCTBA U rpaduk. MppanuoHanbHble ypaBHEHUS.

[TepBuuHBIE NTPEACTABIEHUS O MHOKECTBE KOMIUIEKCHBIX YUCEIL.

Heticmsus ¢ komnnekchvimu yuciamu. Komnnexcrno conpsiscennvie yucna. Mooynv u apeymenm
yucna. Tpueonomempuueckas ghopma Komniekcrhozo uucna. Pewenue ypasnenuii 6 KOMNIEKCHbIX
YUCIax.

Metox uMHTEpBaJOB i peuieHuss HepaBeHCTB. [IpeoOpa3oBanus rpaduKoB (QYHKIUI: CIBUT,
YMHO)XEHUE Ha YUCIIO, OTPa)KEHUE OTHOCHUTEIBHO KOOPAMHATHBIX ocel. I'paduyeckue mMeTo bl
pelIeHUsl ypaBHEHWM M HEpaBeHCTB. PelleHMe ypaBHEHUHM W HEPABEHCTB, COJEp KallMUX
IEPEMEHHYIO 1101 3HAKOM MOAYJIS.

CucreMbl MOKa3aTeNbHbIX, JOrapuPMUUYECKUX U HpPpalMOHANbHBIX ypaBHEHUH. CHCTEMBbI
[OKa3aTeJbHbIX, JIOTapU(PMUUECKUX U UPPALIMOHATIbHBIX HEPABEHCTB.

Bsanmuo obparubie pyakmn. ['paduku B3anMHO 00paTHBIX (YHKITHIA.

VYpaBHEHMsI, CUCTEMBI YPAaBHEHUH C ITApaMeTPOM.

@opmyna bunoma Heromona. Pewenue ypasnenuii cmenenu eviuie 2 CneyudanibHulX 6UOOE.
Teopema Buema, meopema be3sy. Ilpusooumvie u Henpugooumvie mHocouneHvl. OcCHOBHASA
meopema  anceopvl. Cummempuueckue MHO20uNEHbl. Llenouucnennvie u  yenosnaumvie
MHO20UJIEHDL.

Huoghanmoswr ypasnenus. L]ennvie opoou. Teopema Pepma o cymme K6aopamoa.

Cymmbl u paosl, Memoovl CyMMUPOSAHUL U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npubaudicenuy OetcmseumenbHuixX Yucei payuoHaIbHbILMU.

Mnooicecmsea Ha KOOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—bynsxosckozo, nepaserncmeo Hencena, nepasencmea o cpeonux.

[TonsTue npenena GyHKINUN B TOUKE.

TIousmue npeodena gyuxkyuu 6 beckoneynocmu. Acumnmomst epaguxa @yuxyuu. CpasHnenue
beckoneuno manvlx U Oeckoneyno OGonvwux. HenpepbiBHOCTE QyHKuuu. Ceolicmea
Henpepwvienvix yukyuil. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢ynkuuu. [IpomsBoanas ¢ynkuum B Touke. KacarenbHas kK rpaduky
¢yskun. ['eomerpuuecknii 1 GU3NYECKUN CMBICI TPOU3BOIHOM.

Ipumenenue npouzeo0Holl 6 usuxe.

[TpousBoaHbIe aneMeHTapHbIX GpyHkuuid. [IpaBuna nuddepennupoBanusi.

Bropas npousBojHas, ee reoMeTpruuecKuii 1 (PU3NIECKUI CMBICIL.

Touku skxcTpeMyma (MakcuMyma W MUHMMYyMa). MccnegoBanue snemMeHTapHbIX (QYHKIUM Ha
TOYKHM D3KCTpeMyMma, HauOoJblllee M HaWMEHbIIEe 3HAYCHHWE C TIOMOIIbI TMPOU3BOAHOI.
Ilocmpoenue epaghuxos ynkyuti ¢ nomowpio npou3goonvix. llpumenenue npouzeoOHOU npu
pewenuu 3a0ay. Haxooicoenue skcmpemymos QyHKyull HeCKONbKUX NepeMeHHbIX.
[TepBooOpaznasa. Heonpenenennsiii unterpan. IlepBooOpasHble 3JI€MEHTAPHBIX (QYHKIIMM.
[Inomans kpuBonuHeiHoi Tpamenuu. @opmyna HeroTtona-JleitOnuna. OnpeneneHHbIH
UHTETpall.

Buiuucnenue niowaoeii niockux guzyp u 06vemos mei 6pawyeHus ¢ NOMowbio UHmMezpad.
Memoovl pewenus ¢hynkyuonanvhvix ypasHenuti u HepageHcms.

I'eomerpus

[ToBTOpenwue. Pemenne 3amad ¢ UCMOIb30BaHWEM CBOMCTB (UTYp Ha MJIOCKOCTH. Perenue 3amaq
Ha JI0Ka3aTeJIbCTBO U IIOCTPOCHHME KOHTPIPHUMEpOB. lIprMeHeHue NpocTEHIIMX JOTMYECKUX
npaBwi. PemieHue 3agad C HCHOJIB30BAHHEM TEOPEM O TPEYroJbHUKAX, COOTHOIICHUN B
OPSMOYTOJIbHBIX TPEYTOJIbHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXyrojbHUKaMU. Pemenue 3amgau



C HUCHOJb30BaHUEM (DAaKTOB, CBSA3AHHBIX C OKPYKHOCTSIMH. PelieHue 3amady Ha M3MepeHUs Ha
TUTOCKOCTH, BBIYHCIICHUS IJIUH U TJIOMIAICH.

Pewenue 3a0au ¢ nomowvio 6exkmopoé u koopounam.

Harnspanas crepeomerpus. [Ipusma, napanienenunen, nupaMmua, TeTpadip.

OcHOBHBIE MOHATHS TEOMETPUU B MIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.
Ilonamue 06 akcuomamuueckom memode.

Teopema Menenas ons mempasopa.

[TocTpoeHne ceyeHHd MHOTOTPAHHUKOB METOIOM cjenoB. LleHTpanbHOE NPOEKTUPOBAHHE.
[TocTpoeHue ceueHnii MHOTOTPAHHUKOB METOI0M MPOCKIUH.

CkpenuBaroyecs npsMple B IPOCTPAHCTBE. YTOJI MEKIY HUMHU.

Memoovl HaxodHcoeHus paccmoAHUN MeHCOY CKPeUUBAIOUWUMUCS NPAMBIMU.

Teopembl 0 mapamiedbHOCTH MPSAMBIX M IUIOCKOCTel B mpocTtpaHcTBe. [lapamnenbHoe
POCKTHPOBAHUE U N300paskeHue Guryp.

I'eomempuueckue mecma mouex 8 npocmpaucmae.

[TepnieHauKyIApHOCTD NPSAMOM U IIocKocTH. OpTOroHaNbHOE NpoeKkTHpoBanue. Hakionusle u
npoekuuu. Teopema o Tpex MeprneHIuKyIsIpax.

Buowi mempasopos. Opmoyenmpuueckuti mempa’op, KapKACHuIU mempasop, PA6HOCPAHHbIU
mempa’op. Ilpsmoyzonvuviii mempasop. Meouarnvl u bumeouarsvt mempas’aopa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

Pacctosnuss Mexay ¢urypamu B mOpocTpaHcTBe. OOmM  NEepHeHAUKYISIp  ABYX
CKPEIIUBAFOIIUXCS TIPSIMBIX.

Yrael B ipocTpancTBe. [lepnenaukynspHbie MI0CKOCTH.

Inowaov opmoconanvuoii npoexyuu. llepnenoukynapnoe ceyenue npusmul. Tpexepanmuwviii u
MHo2o2panHblll yeon. Ceolicmea NiOCKUX y2n08 mHozozcpannozo yena. Ceoucmea NioCcKux u
08Y2PAHHBIX Y2NI08 MpexepanHoz2o yena. Teopemvl KOCUHYCO8 U CUHYCO8G OJisl MPexXepanHo20 yaid.
Bust MHOTOrpaHHUKOB.

Paszeepmxu mnozoepannuka. Kpamuaiiwue nymu Ha nogepxHocmu MHO202paHHUKA.

Teopema Jiinepa.

[TpaBrIIbHBIC MHOTOTPAHHUKH.

soticmeeHnocmb npasUIbHbIX MHO20CPAHHUKOS.

[Tpusma. Ilapamnenenunen. CpoiicTBa mapaienenuneaa. [IpaMOyroiapHBIN Mapaiesenume].
HaknoHnHble mpU3MBI.

[Mupamuna. Bunpl nupamua. OneMeHThl  NpaBWiIbHOM — nupamuabl.  [lupamunaer ¢
PaBHOHAKJIIOHEHHBIMU peOpaMu U TPAHSIMHU, KX OCHOBHBIE CBOICTBA.

[Tnomaan moBepxXHOCTEH MHOTOTPAHHUKOB.

Tena BpamieHus: MUIUHAP, KOHYC, map u cgepa. CeueHus MUIMHIPA, KoHyca U mapa. [lapoBoit
CErMEHT, IIaPOBOM CII0H, MIapOBOM CEKTOP (KOHYC).

VYcedeHHas mupaMuia ¥ YCEUSHHBIN KOHYC.

Onemenmul cpepuyeckoii ceomempuu. Konuueckue ceuenus.

KacarenbHble psMble U MIOCKOCTH. BricaHHbIe ¥ OMUCaHHbBIE CephI.

Kacarowuecs cghepvi. Komdbunayuu men epawjenus.

Bektopel u koopamHatel. CymMMa BEKTOPOB, YMHOXXEHHE BEKTOpAa Ha YHUCIO. YTOI MEXIy
BekTopamu. CKasipHOE TPOU3BEICHHUE.

VYpaBHenue minockoctu. opMya paccTOSHUS MEXy TOUKaMH. Y paBHEHHE C(Hephl.

Dopmyna paccmoanus om mouxku 00 niockocmu. Cnocodwvl 3a0aHus NPAMOU YpasHeHUsMU.
Pewenue 3a0au u 0okaszamenbcmeo meopem ¢ NOMOWbBIO 8EKMOPO8 U MEMOOOM KOOPOUHAM.
Dnemenmul 2eomempuu Macc.

[Tonsitre o6beMa. OOBEeMBbI MHOTOTPaHHUKOB. OOBEMBI TEI BpaIlICHUS.

Axcuomvl obvema. Bvieoo ¢hopmyn ob6wvemos npsamoyzonvbHo2o napannienrenunedd, NpusMvl U
nupamuovl. Dopmynvl 01 HaxoxcoeHus obvema mempal’opa. Teopemvl 00 omHoOwEHUAX
00beMo8.

Ilpunoosicenus unmezpana K 8bluuUcieHUr0 06veMo8 u nogepxnocmeil men epaujenus. Ilowaos
cghepuueckozo nosica. Obvem waposoco cnos. l[lpumenenue 06vemos npu peutenuu 3a0ay.



[Tnomans chepsl.

Paszeepmra yununopa u xomyca.

[1nomane NOBEpXHOCTH HUWIMHAPA U KOHYCA.

KoMOuHanuu MHOrOrpaHHUKOB U T€J BpalllCHHUS.

[Tonobue B mpoctpanctee. OTHOLIEHHE 0OBEMOB U IUIOIIAJICH MOBEPXHOCTEN MOT00HBIX (Uryp.
Heuoicenus 6 npocmpancmee: napanievHblil NePeHoc, CUMMEMPUsT OMHOCUMENTbHO NIOCKOCTU,
YEHMPANbHAL CUMMEmMPUsl, NO8OPOM OMHOCUMENbHO NPAMOU.

Ilpeobpaszosanue nodobus, comomemus. Pewenue 3a0au Ha HIOCKOCMU C UCNONb308AHUEM
cmepeomempuieckux Memooos.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TeOPHs TPad)0oB 1 KOMOMHATOPUKA

[ToBTOpenue. Mcnonp3oBanue TabIUL U AMArpaMM JUIsl IPEACTaBIeHUs JaHHbIX. Pemenue 3agau
Ha MPUMEHEHHE OMHCATEIbHBIX XapaKTePUCTHK YHCIOBBIX HAOOPOB: CpEAHMX, HAHMOONBIIErO U
HAaUMEHBIIETO0 3HAYEHUs, pa3Maxa, AUCIEPCMH M CTaHJApPTHOIO OTKJIOHEHMs. BwlumciieHue
YacTOT U BEPOSITHOCTEH COOBITUN. BhIuncienne BepoSITHOCTEH B ONBbITaX ¢ PAaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMH HCXOAaMH. Mcnonb3oBaHMEe KOMOWHATOPUKH. BpIuMcieHHe BepOsSTHOCTEH
HE3aBUCHUMBIX CcOObITHI. Vcnonb3oBaHue QOpMYIbl CIOKEHUS BEPOSITHOCTEH, Iuarpamm
Diinepa, aepeBa BeposTHOCTEH, hopMyiibl bepHym.

Beposmnocmnoe npocmpancmeo. Akcuomsl meopuu 8eposimHocmeil.

VYcnoBHas BepoaTHOCTb. [IpaBuiio yMHOXKEHUS BeposTHOCTEH. Dopmyna NOIHOU 6epOSMHOCHIU.
@opmyna batieca.

Huckpemnvie  crayuatinvle enuuunvl u  pacnpeoeneHus. COBMECTHBIE PpacHpeleIeHHUs.
Pacnipenenenrie cyMMbl M IPOU3BEICHUSI HE3aBUCUMBIX CIy4YallHbIX BEJIMUMH. MaTemaTudyeckoe
OKUJAHUE W JUCHEpCHUs CIIy4aliHOM BeJMYMHBI. MaTeMaTH4ecKoe OXXUIaHWE U JUcCHepcus
CYMMBI CITy4YaillHbIX BEJIUYHH.

bunapnas cinyuaiiHas BenuuuHa, pacnpeaeneHue bepuymiu. I'eomerpuueckoe pacnpelieneHue.
buHoMMalIbHOE pacpeieIeHUue U €ro CBOMCTBA.

T'unepeeomempuueckoe pacnpedenenue u e2o c8oUcmaa.

HenpepsiBHble ciiyyaiiHble BelnMYMHBL. 11MOTHOCTH BeposTHOCTH. DYHKIUSA pacHpeleeHUsl.
PaBHOMEpHOE pacnipeneneHue.

TlokazamenvHoe pacnpeoeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u e2o npumenenue.

Hopmansnoe pacnipeaenenne. @ynkius Jlannaca. [lapameTpsl HOpManbHOrO pacnpeeieHusl.
[Ipumepsl ciaydalHBIX BEJNIMYMH, MOJYMHEHHBIX HOPMAJbHOMY 3aKOHY (TOTPEIIHOCTh
WU3MEPEHMI, POCT YETIOBEKA).

Llenmpanvnas npedenvras meopema.

Hepasencmeo Yebviwesa. Teopema HYebviuesa u meopema bepuynnu. 3axon 6onvuux uucen.
Buvibopounwiii memoo usmepenus éeposmuocmet. Ponv 3akona 6onbuiux yucen 8 Hayke, npupooe
u obwecmee.

KoBapuanuus nByx ciydaifubix BenuuuH. [lonsitue o koapduunente xoppensuuu. CoBMECTHBIE
HAOIO/IEHUS IBYX CITyYalHBIX BEJIUYUH.

Buibopounsiii koaghguyuenm xoppenayuu. Jluneinas peepeccusi.

Cmamucmuueckas eunomesa. Cmamucmuka Kpumepusi u ee ypoeeHv sHauumocmu. IIposepxa
npocmenwux eunomes. IOMAUpUYECKUe pacnpeoenenus U Ux c6fA3b ¢ MeopemudecKumMu
pacnpeodenenusamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmeui. HuvekmueHnvie u cropvekmuenvie coomeemcmeus. buexyuu.
Jluckpemnas nenpepvienocmo. [lpunyun Jupuxie.

Koouposanue. /lsouunas 3anuce.

OcnosHvle nonamus meopuu epagos. /lepeswvs. Jleouunoe depeso. Ceasnocmv. Komnonenmor
cesznocmu. Ilymu na epaghe. Diineposwt u I amunomonogvl nymu.



TemaTHuyeckoe NJIAHUPOBAHUE

10 kaacc
(6 uacos B Hemer0, Becero 204 yacoB)

IloBTOpEHUE Kypca ajaredOpbl OCHOBHOM MIKOJIbI (44)

1. JeiicTBUuTeabHBIE YHcaa (12 4)
[lonsitue  peiictBuTenbHOro  uucia. CBoilcTBa  JEUCTBUTENBHBIX — uuceld.  Mooyrw
Oeticmeumenvro2o yucia. MHOXKeCTBa 4nces U ONepaly HajJ MHOXKeCTBaMu uucen. OcHosHble
noeueckue npaeuna. Kpyeu DOiinepa. Keanmopwvr  cywecmeosanus u — 8ce0OWHOCHU.
Ymeepoicoenus:oopamnoe Oannomy, NpPOMUBONONONCHOE, OOPAMHOE NPOMUBONOJIOHNCHOMY
oannomy.Memoo mamemamuyeckou uHOykyuu. POPMyNbl YWCIA MEPECTAHOBOK, COYETAHUM,
pa3Mmernienuii. Pemenne komMmOuHaTOpHBIX 3a7ad. J(okazarenbcTBO HepaBeHCTB. HepaBeHCTBO O
cpeaHeM apu(pMETHYECKOM U CPETHEM T€OMETPUIECKOM JIBYX YHCEIL.
JenumMocTtsb nenbix uucen. Ocnosnas meopema apupmemuxu. Ocmamku u cpaguenus. Aneebpa
Esexnuoa. Kumaiickass meopema 06 ocmamxax. Manas meopema Pepma. Q-uunvie cucmembvl
cuucnenus. Jlenenme ¢ ocrarkom. CpaBHeHus. Pemenwe 3agad ¢ LETOYUCICHHBIMU
HEU3BECTHBIMH. Juoghanmosul ypasuenus. 3adaua Diliepa.

2. TI'eomerpusi Ha mIocKocTH ( 7 9)
CgoiicTBa OHMCCEKTpPHCHI yria TpeyroibHuka. Pemenue TpeyroabHUKOB. Beruncnenue
OHCCEeKTpUC, MEAMAaH, BBICOT, PAaJWyCOB BIHCAHHONW U OMHUCAHHON OKpYy>KHOCTEH. DOpMYyIIbI
IUIOLIa/IM TpeyroyibHUKa: Gopmyna ['epoHa, BbIpaK€HUs IUIOIIAU TPEYToJIbHUKA Yepe3 pajnyc
BIIMCAHHOW U OIIMCAHHOM OKPYKHOCTEM.
Boluncnenus yrioB ¢ BEpLUIMHOW BHYTPU M BHE Kpyra, yria MeXAy XOpJaMH U KacaTeJbHOM.
Teopema o mpousBeAEHUHU OTPE3KOB XopA. Teopema 0 KacarelbHOM M cekyieu. Teopema o
CyMMe€ KBaJIpaTOB CTOPOH U JAMAroHajiel nmapauienorpaMma.
Teopema Yesvt u meopema Menenas.

3. PanmoHajbHBbIe ypaBHeHHUs U HepaBeHcTBa (20 1)
PannonanbHbie BbIpaxkeHUs. MHOTOUJI€HBl OT HECKOJbKHUX MEPEMEHHBIX, CHUMMETPHUYECKHE
MHorouieHsl. @®opmyna OuHoma HprOTOHA, CBOWCTBA OWHOMHMHAIBHBIX KOI(PPHUIIMEHTOB,
TpeyrosubHUK [Tackains. @opmysel COKpAIEHHOTO YMHOKEHHUS IS CTAPIIMX CTEIICHEH.
MHorouiessl OT OJHOM NEpPEeMEHHOW. J[eMMMOCTh MHOIOWIECHOB. JleJIeHME MHOIOYJIEHOB C
OCTaTKOM. ParmoHanbHble KOPHM MHOTOWIEHOB C LeiabIMU Koadduuuentamu. Cxema I opHepa.
Teopema Buera. Teopema besy. IIpuBoaumeie U HENPUBOAUMBIE MHOTOWIECHBI. UYHUCIO KOpHEH
MHorousnieHa. Ocnosnas meopema anceopvi. Cummempuueckue mMuo2ounensl. Llenovucnennvle u
yenosnaynvle MHozounenvl. Llennvie Opoou. Teopema Pepma. Pemienne nensix aaredpanyeckux
YpaBHEHUM.
PanoHanbHble ypaBHEHHMS] M HEPABEHCTBA, CHUCTEMbI PALMOHAIBHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

4. BseneHue B crepeoMeTpuio ( 44)
OcHOBHbBIE MOHATUS CTEPEOMETPUM (TOUKa, MpsIMasi, IUIOCKOCTh, MPOCTPAHCTBO). [lonamue 06
AKCUOMAMUYECKOM CNOCObE NOCMPOEHUsL 2e0MeMPUl.

5. IMapaanejbHOCTH NPAMBIX U MJI0cKocTedl (15 u)
[TapannenbHOCTh NPSIMBIX, OPSIMOM M IJIOCKOCTH. B3anMmHOE pacnoyiokeHHEe MpsSIMbIX B
MPOCTPAHCTBE. YTON MexAy aByms mnpsmbiMu. [lapamnensHocTh miockocten. Terpasap u
napamnenenunen. 7eopus Menenas ona mempasopa. Buovi mempasopog: opmoyenmpuyeckul,
KapKacHulil, pagnozpannsiil. [Ipsamoyzonvrsiti mempasop. Meouanvl u bumeouansvt mempasopa.
[TapanmnensHOe npoekTHpoBaHue. OpToroHalbHOE MpoeKTHpoBaHME. [lnomans opToroHanbHON
IPOEKIIMH MHOroyroibHuka. HM3o0OpakeHune mnpocTpaHCTBEHHBIX Quryp. lLlentpanbHoe
IIPOEKTHPOBAHHUE.

6. Kopenb crenenu n (12 u)



[Mousitre GyHKIMH, €€ 00IaCTH OIpEAEIICHIs 1 MHOKeCTBa 3HaueHuit. Oyukuus y = X", rae N€
N, ee cmoiictBa u rpaduk. IloHsaTne KopHsS cremeHM N>1 W €ro CBOWCTBA, TMOHSITHE
apuMeTHIecKoro KopHs. OyHKIuA y = VX .

7. CreneHb MOJOKUTEIbLHOr0 ynciaa (13 u)
[lonsiTHe cTeneHn C pauuMOHAIbHBIM IIOKA3aTeleM, CBOWCTBA CTENEHU C PALMOHAIBHBIM
nokasareneM. [Tonstue o npenene nocinegopareabHocTu. CylliecTBOBaHUE MPEiesia MOHOTOHHON
Y OTPAaHMYEHHOM MOCIeNoBaTeIbHOCTU. TeopeMbl 0 mpenenax nociegoarenbHocTel. [lepexon
K TIpenesnaM B HepaBeHCTBaX.. JlIMHAa OKpPYKHOCTM M IUIOHIQJb Kpyra Kak IIpeaelibl
nocineaoBarenbHocTel. Psabl, 6eckoHeuHast reoMeTprueckas nporpeccus u ee cymma. Huciio e.
[TonsiTHe CTETEHH C JACHCTBUTENBHBIM ToOKa3aTeneM. [lokasarenbHas QyHKIHS, €€ CBOWCTBA U
rpaduk.

8. IlepneHAMKYJSIPHOCTH MPSIMOM M MJI0CKOCTH (16 u)
[leprieHAMKYASIPHOCTh IUIOCKOCTEH, MPU3HAKU W CBOMCTBA. llepneHIUKyISIpHOCTh TPSMOU U
IUIOCKOCTH. [ eomempuueckue mecma moyex 6 npocmpancmee. J|ByrpaHHBIA yroJi, JTUHEHHBIN
yroia aByrpaHHoro yria. llepnenaukynsp m HakiioHHble. Teopema o0 Tpex NEpHeHAMKYJApax.
Yrois Mexay NpsIMOHM U IUIOCKOCTBIO.
PaccrosiHus ot Touku 0 iockocTu. PaccrosiHue ot npsMoi 1o miIockocTu. Paccrosinue Mexy
NapajuleJIbHBIMU IUIOCKOCTSIMH. PaccTosiHue MeXAy CKpeUIMBAIOUIMMUCS HpsIMbIMU. Memoosi
HAX0HCOCHUSL PACCNOSHUS MENCOY CKPeUUBAIOUWUMUCS NPAMBLMU.

9. Jlorapudmsi (7 4).
Jlorapudm uymcna. OcHoBHOe sorapupmMuyeckoe ToXAecTBO. Jlorapudm mpousBeneHwUs,
YacTHOTO, CTENCHH, TEPEeX0]l K HOBOMY OCHOBAHMUIO. JeCATUYHBIN U HATYypAIbHBINA JIOTapU(MBEI.
[TpeoOpazoBanue BbIpaKEHH, COIEpPKALINX Jorapru(MBbI.
Jlorapudmmueckas QyHKIUS, €e CBOWCTBA U TpaduK.

10. Ipocreiimme mnoka3aTebHble M Jiorapupmuyeckue ypaBHeHHS H

HepaBeHCTBAa MeToAbl UX pemenus (12 4).

[TokazarenbHbIe U TOrapu(pMUIECKIE YPaBHEHUS U HEPABEHCTBA M METOJbI UX PEIICHUS.

11. Muororpannuku (144)

Bepummnsl, peOpa, rpaHu MHOrorpaHHuka. Paseptka. Mwuocoepanmvie yenvi. Bbvlnykible
MHOTOTpaHHUKU. Teopema Dinepa.
[Tpusma, ee ocHoBaHuUsA, OOKOBBIE peOpa, BbICOTa, OOKOBas MOBEPXHOCTh. [IpsiMast 1 HaKIOHHAs
npusma. [IpaBuibHas npusma. [apannenenunen. Kyo.
[Tupamunia, ee ocHoBaHHe, OOKOBble peOpa, BbICOTA, OOKOBas MOBEPXHOCTh. TpeyronbHas
nupamuaa. [IpaBmibHas nupamuaa. Y ceyeHHas nupamuia.
Cummerpun B KyOe, B napajjenenurnene, B npusmMe U nupamune. [lonamue o cummempuu 6
npocmpancmee (yeHmpanvHas, ocesas, 3epkanvHas). IlpuMepsl CHMMETpUR B OKpYXKaroIleM
MUDE.
Ceuenus mHororpannuka. [Tocrpoenne ceueHui.
[IpencraBiaeHre O MNpaBWIBHBIX MHOTOIpAaHHHMKax (TeTpa’iap, KyO, OKTa’ap, IOJEKadap u
UKOCadAP). [eoticmeeHHoCmb NPAGUNIbHBIX MHO202PDAHHUKOG.

12. Cunyc u kocuHyc yrJja (74acos).
[Tonsitue yria u ero mepsl. Pagnannas mepa yrina. Onpenenenne CHUHyca M KOCHHYyca yria u
yrciaa. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO Uil CHHyca U KocuHyca. IloHsaTus
apKCHHYCa, apKKOCUHYCAa.

13. TanreHc u KoTaHreHc yrJa (6 4).
Omnpenenenne TaHreHca U KoTaHreHca yria. OCHOBHbIE TPUTOHOMETPUUECKHUE TOXKAECTBA IS
TaHreHca U KoTaHreHca. [IoHsaTHe apkTaHreHca U apKKOTaHTeHCa.

14. ®opmyawl cioxenus (11 yacos).
CuHyC, KOCMHYC U TaHT€HC CyMMbI M Pa3HOCTH JBYX apryMeHTOB. Dopmynbl npuBeneHUs.
CuHyC ¥ KOCHUHYC JIBOMHOTO aprymeHTta. @opmynvl nonosunno2o apeymenma. IlpeobpazoBanue
CYMMBI TPUIOHOMETPUYECKMX (YHKIMA B MpPOU3BEJICHUE U TPOU3BEIEHUS B CyMMY.
Buipasicenue mpueconomempuueckux @yHKYuil uepe3 MAaH2eHC MNOJOBUHHO20 apeyMeHmA.
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH.



15. Tpuronomerpuveckue GyHKIMH YHCIOBOr0 aprymenTta (9 4).
Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Ipa(pUKH, NEPUOTUIHOCTH, OCHOBHOM MEPUOI.
16. TpuronoMeTpuyecKkue ypaBHeHHus1 U HepaBeHcTBa (13 u).
Pemienne mpocredmux TPUTOHOMETPUYECKUX YpPaBHEHHW. TpHUrOHOMETpUYECKHE YPaBHEHHS,
CBOJAIIMECS K  MPOCTEHMIIMM  3aMEHOM  Heus3BecTHOro.  [IpuMeHeHHe  OCHOBHBIX
TPUTOHOMETPUUYECKUX (OPMYI U pelieHust ypaBHeHHH. OZHOpoAHBIE ypaBHEHUA. PeuwieHue
mpuzonomempuyeckux Hepaeecme. HepaBeHCTBa, cBojsdlIuMecs K HPOCTEUIIMM 3aMEHOMU
HEHM3BECTHOT0. BBe/IeHE BCIIOMOTaTeIbHOTO yIiia. 3aMeHa Heu3BecTHOro t=SinX + COSX.
17. IloBTOpeHue Kypca reomerpun (3 4)
[TapanienbHOCTh M MEPNEHANKYIAPHOCTh NPAMBIX U TuiockocTel. TTII. MHOrorpaHHuku . yroia
MEXIY HPSMOH U IUIOCKOCTBIO.
18. BeposiTHOCTh M CTATHCTHKA, JIOTHMKA, Teopusi rpad)oB M KOMOMHATOPHUKA
(13u)
TabnuuHoe u rpaduueckoe npeacTaBiIeHUE TaHHBIX.
Yucnosvle xapakmepucmuku psi0o6 OAHHUbIX.
Beposamnocmnoe npocmpancmeo. Akcuomsl meopuu 6eposmHocmeil.
@opmyna noanoti eeposmuocmu. Qopmyna baiieca.
Huckpemnvie ciyuatinvie 8e1UUUHBL U PACNPeOeleHUs.
[Toouepénublii ¥ OAHOBPEMEHHBIN BHIOOP HECKOIBKUX 3JIEMEHTOB M3 KOHEUHOT'O MHOXKECTBA.
DneMeHTapHble U CJIOXHBIE cOoObITUSA. PaccMoTpeHue cinyyaeB U BEPOATHOCTb CYMMBI
HECOBMECTHBIX COOBITHH, BEPOATHOCTb MPOTUBOIIOJI0KHOTO COOBITHS.
Ilonamue o wuesagucumocmu cobvimutl. Beposmnocms u cmamucmuueckas uacmoma
HacmynieHus coovlmusl.
HenpepsiBHble ciiyyaiiHble BenMUYMHBL. [lMOTHOCTH BepoATHOCTH. DYHKUUSA pacHpeerIeHUs.
PaBHOMEpHOE pacnipeneneHue.
TlokazamenvHoe pacnpeoenenue, e2o napamempbi.
Pacnpeoenenue Ilyaccona u e2o npumenenue.
HopmanbsHoe pactipenenenue. @ynkuus Jlamiaca.
Hepasencmeo Yeobwviuesa. Teopema Yedviuesa u meopema Bepuyninu. 3akon 601vuiux ducei.
Buvibopounwiii memoo usmepenus geposmuocmeti. Ponv 3axkona 6o1vuiux yucen 8 Hayke, npupooe
u obwecmae.
KoBapuanus nByx ciydaitapix BenuuuH. [lonstue o koaddunuente xoppensiuu. CoBMECTHBIE
HAOJII0/IEHUS ABYX CIy4alHBIX BEJIUYHUH.
Buibopounwiii koagpuyuenm xoppenayuu. Jlunelnas peepeccus.
Cmamucmuuyeckas eunomesza. Cmamucmuka Kpumepus u ee yposeHv snauumocmu. llpoeepka
npocmeuwux eunomes. OMAUpUYecKue pacnpeoenenus U Ux Cceda3b ¢ MeopemudecKuMu
pacnpedenenuamu. Paneosas koppenayus.
Ilocmpoenue coomeemcmeuti. Hnvekmusnvie u clopvekmugHvle coomeemcmesus. buexyuu.
Jluckpemnas nenpepoienocmo. [lpunyun Jupuxie.
Koouposanue. /[souunas 3anuco.
Ocnoguvie nousmusi meopuu epaghos. /lepegvs. /souunoe odepeso. Cesasnocmo. Komnonenmoi
ceaznocmu. Ilymu na epaghe. iineposvl u I amunbmonossl nymiu.
19. TToBTOpPEHNE Kypca aiaredpbl 1 MaTeMaTH4YeCKOro aHaau3a 3a 10 kiaacc (6 4)



MaremaTruka
11 knace
(6 wacoB B Hexedt0, Becero 204 yaca)
1. ®ynkuun u ux rpapuxu (20 1)
Oyaknun. OO6macTh ompeneneHUuss ¥ MHOXKECTBO 3HaueHuid. ['paduk dyHkumu. IToctpoenue
rpadukoB (YHKIMH, 3aJaHHBIX Pa3IUYHBIMU criocobamu. CBolicTBa (PYHKIHIA: MOHOTOHHOCTb,
YETHOCTb M HEYETHOCTh, NEPUOJUYHOCTb, OTPAaHUYEHHOCTb. I[IpoMeXyTKM BO3pacTaHus H
yObIBaHUsA, HAaOOJIbIIIEe U HAUMEHBIIEE 3HAYCHHS, TOUYKU IKCTpeMyMa (JIOKAJIbHOTO MaKCHUMyMa
u MuHUMyMma. ['padudeckas unTeprperauus. [Ipumepsl (QyHKIMOHANIBHBIX 3aBUCUMOCTEH B
peaNbHBIX MTPOLIECCAX U SBICHUSAX.
[IpeoOpa3oBanusi TpaduKOB: MAPAUICIBHBIA TEPEHOC, CHUMMETPUS OTHOCHTEIBHO OcCei
KOOPJMHAT U CUMMETPHUSI OTHOCUTEIIBHO Hayala KOOPJIAWHAT, CAMMETPHSI OTHOCUTENIBHO MPSIMOMN
Y =X, pacmsadicenue u cocamue 60016 ocell KOOPOUHAM.
[Tonsitue o HenpepbiBHOCTU (QYHKIIUU. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (QYHKIUAX.
Ilonamue o npedene @yukyuu ¢ mouxe. Ilogedenue Qynkyuii Ha beckoneuHocmu. Acumnmomul.
Bepmukanvnvie u 2opuzonmanvHvle acumnmomul epaghuxos. I paguxu OpoOHO-1UHElHbIX
@ynxyuil.
Cnoxnass ¢Qynkuua (kommosunusi (yHkuuit). Bzaumuo oOpatueie ¢yHknuu. OO61acTh
ompeneneHuss W o0macTe 3HaueHW oOpatHoW ¢yHkumu. [padux oOpatHOW (yHKIHH.
Haxoxnenue ¢yHkuuu, oOpatHoil maHHON. Obpammusie mpucoHomempuyeckue QYHKYuu, ux
ceolicmea u epaghuxu.
2. Bexrtopsl ( 6 4)
BexTopsl. Moayne Bekropa. PaBeHCTBO BeKTOpOB. Clio’keHHE BEKTOPOB M YMHOXKEHUE BEKTOpa
Ha uucno. Koopaunarel Bektopa. Kommiianapueie BekTopbl. Paznoxenue 1o Tpem
HEKOMIUIaHApHBIM BEKTOPaM.
3. MeToa koopauHat B npocrpancte (15 4)

JlexapTOBbI KOOP/IMHATHI B IIpocTpaHcTBE. PopMysia pacCTOSHUS MEXKAY ABYMS TOUKAMH.
Ypasuenus chepsl U nrockocmu. Popmyna paccmosnnus om mouxku 00 HIOCKOCHIU.
VYron mexay Bekropamu. CKalisspHOE ITPOU3BEAEHNE BEKTOpOB. KoslmmHeapHble BEKTOPBI.
Pa3noxeHne BekTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOPAM

4. Tlpou3sBoaHasi u ee npuMeHeHnue (27 4)
[Tonsatne o mpou3BoaHOW (GyHKIMM, (PU3MUECKHH M TeOMETPUUYECKUHA CMBICI NPOU3BOIHOM.
VYpaBHeHHe KacaTelbHON K rpaguky ¢yHKIuH. [Ipon3BoaHbIe CyMMBI, Pa3HOCTH, TPOU3BEIECHUS
U 4YacTHOro. IIpou3BOJHBIE OCHOBHBIX 3JIEMEHTApHbIX (DYHKIMHA. [Ipoussoousie crodicHol u
oopamuoti  ¢yuxyui. Btopas mnpousBoaHas. [IpuMeHeHHE NPOU3ZBOIHON K WCCIEAOBAHUIO
GbyHKLIUH 1 TOCTpoeHuIo rpaduKoB. Vcrnonb30BaHNe MPOU3BOJHBIX MPU PELICHUN YPAaBHEHHUH U
HEPABEHCTB, MPU PELIEHUH TEKCTOBBIX, (PU3NYECKUX U T'€OMETPUUYECKHX 3a/lad, HaXO0KJIECHUU
HauOOJIBIINX U HAMMEHBIINX 3HAUCHHH.
[Tprmeps! KCIIONIb30BaHUS TPOU3BOIHOM JIIsl HAXOXKIACHUS HAMJTYUIIETro PeIeHUs B IPUKIaIHbIX
3agadax. HaxoxaeHue ckopocTu Juis mpolecca, 3ajaHHoro ¢popmynoil wim rpaguxom. Bropas
MIPOU3BOJHAS U €€ (PU3UUECKUN CMBICTT.

5. Tena n noBepxHoctu Bpamenus (16 1)
[Hunuaap w  koHyc. YceueHHbI KoHyc. OCHOBaHHWE, BBICOTa, OOKOBasi TOBEPXHOCTD,
oOpazyromas, pasepTka. OceBble CEUEHHs U CeUeHUs MapauleIbHbIe OCHOBAHHIO.
[ap u cdepa, ux cedeHus. Imunc, eunepbona, napabona Kaxk cevenus konwyca. Kacamenvnas
niockocmov K cgepe. Cehepa enucannas 6 muocoepannux. Cehepa onucanmnas oxono
MHO202PAHHUKA.
[{unuHAprYEecKHe U KOHMYECKHUE TOBEPXHOCTU

6. IlepBooOpa3Hasi u unrerpaj (13 u)
[Tnomanp kpuBonuHEWHON Tpaneruu. [lonsTue o6 onpeneneHHoM uHTerpaine. [leppooOpasHast.
[TepBooOpazHbie aneMeHTapHbIX (yHKIUH. [IpaBuiia BeruMcieHus nepBooOpasHbix. dopmyia
Herorona-Jleitonuna. [Ipumepsl npuMeHeHus: HHTerpaia B pU3MKe U TEOMETPHH.



7. O0beMbl TeJ U IJIOIIAAU X MoBepxHocTel (17 1)
[Tousitue 06 o0veme Tena. OmuouieHue 06beM08 NOOOOHBIX Mel.
®opmynbsl 00beMa KyOa, IPSMOYTOJILHOTO Mapajulefienunena, Mpu3Mbl, HUIHHApPA. PopMyIbl
obbema mnupamuabl U KoHyca. Dopmynbl IO TOBEPXHOCTEH UWIMHApPA U KOHYCA.
®opmynsl 00beMa Iapa U Iiomaan cQepsl.

8. YpaBHeHus u HepaBeHcTBa (57 1)
MHorowiensl OT JABYX IHE€pPEMEHHBbIX. MHozounenvl om  HECKOAbKUX  NEPeMEeHHbIX,
cummempuyeckue
OcHOBHBIE NPUEMBI PELICHUS CHUCTEM YpPaBHEHUM: MOJCTAaHOBKa, airedpanvyeckoe CIOKEHUe,
BBE/ICHHE HOBBIX NEPEMEHHBIX. PAaBHOCHIBHOCTh YpaBHEHHUI, HEPABEHCTB, CUCTEM. . PemeHue
UPpALMOHANIBHBIX HepageHcme. PelieHne cucTeM YypaBHEHUM C JBYMSI HEHU3BECTHBIMU
MPOCTEUIIINX TUIIOB. PenieHne cucteM HepaBeHCTB C OJTHOM MEPEMEHHOM.
JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeaHeM apu(METHYECKOM M CpeJHEeM
FEOMETPUUYECKOM JIBYX uuceln. [lepexoo k npedenam 6 HepaseHCmeax.
Hcnonb30Banue CBOUCTB U rpapukoB (GYHKIMIA MPpH pEIICHUH YpaBHEHUH U HEPaBEHCTB. MeTos
uHTepBaNioB. M300pakeHne Ha KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PELICHUM ypaBHEHUN U
HEPaBEHCTB C JBYMs IEPEMEHHBIMU U MX CUCTEM.
[IpuMeHeHne MaTEeMaTUYECKUX METOJIOB JJIsl PELICHUs COAEPKATENbHBIX 3a7a4 U3 Pa3IudyHbIX
oOnactell HayKu U pakTuku. HTEepripeTanys pe3yapTaTa, y4eT pealbHbIX OrpaHUYEHUH.

9. KommiekcHble yncia (8 u)
Komnnekcueie uncna. ['eomerpuyeckas HHTEpIpeETalrs KOMIUIEKCHBIX Yncell. JleiCTBUTENbHAS
M MHHMas 4acTb, MOJYyIb U AapryMEHT KOMIUIEKCHOro uwucia. AunreOpandeckas U
TPUTOHOMETpHYECKass (DOPMBI 3aIMCH KOMIUICKCHBIX Yucel. ApudMeTHdecKue IeHCTBUS Hall
KOMIUIEKCHBIMU 4YHCJIaMH B pa3HbIX Qopmax 3anucu. KOMIIEKCHO COMNpsKEHHbIE YHUCIA.
Boszeeoenue 6 namypanvnyto cmenens (popmyna Myaspa). Ocnosnas meopema aneeopwi.

10. IToBTOpeHue Kypca ajaredpbl U MATEMATHYECKOT0 AHAIU3A, TeOMETPUH

(25 )



Ne i/

Tema

10 kaace KoJnuecTBo
4acoB
[ToBTOpeHHe Kypca anreOpsl OCHOBHOM 4
LIKOJIBL.
1. JlelicTBUTEIIbHBIC YHCIIA 12
HekoTopsie cBeieHUs U3 IUIaHUMETPUH 7
3 Paunonansubie ypaBHEHUS " 20
' HEpPaBEHCTBA
Beenenue (Ilpemmer  crepeomerpum.
4 OcCHOBHbIE  TIOHSITUA U AKCHOMBI 4
' crepeomerpuu. llepBbie ciencTBus u3
TEOPEM)
5. [TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN 15
6. Kopens crenenu n 12
7. CreneHb NOJO0KUTEIBHOTO YHCIa 13
8 [lepneHIUKYISIPHOCTH TPSIMBIX " 16
' MIJIOCKOCTEN
9. Jlorapugmsl 7
[Ipocreiimue MOKa3aTeJIbHbIE u
10. norapudmudeckue ypaBHEHUS u 12
HEpaBEHCTBA
11. MHororpanHuku 14
12. CuHyC U KOCHUHYC yria
13. TaHreHc u KOTaHTeHC yria
14. DopMyJIbl CIHOKEHUS 11
15 Tpuronomerpuueckue byHKIIUN 9
' YUCIIOBOT'O APT'YMEHTA
16 TpuroHomeTpuueckue  ypaBHEHUS U 13
' HEPaBEHCTBA
17. [ToBTOpEHME Kypca reOMETpUH 3
18 BeposiTHOCTP M CTaTUCTUKA, JIOTHKA, 13
' Teopus rpad)oB 1 KOMOMHATOPHKA
19. [ToBTOpEeHME Kypca anreOpsl 6
Hroro
204
Tema
Ne ni/m KonuyectBo
11 kaace
4acoB
1 OyHKIMK U UX rpaduxu 9
2 [Ipenen pyHKIMHU U HENPEPHIBHOCTH 5
3 OO6parHble GyHKIMH 6
4 BexkTopsl B mpocTpaHcTBE 6
5 Meroa koopAuHAT B IPOCTPAHCTBE 15




6 [IpousBogHas 11

7 [Ipumenenne npou3BOIHON 16

8 Huwnmuaap, koHyc, map 16

9 [TepBooOpasHas 1 HHTETpa 13

10 OO6beMbl TeJ U IO TOBEPXHOCTU 17

11 PaBHOCHIIBHOCTH ypaBHEHUH u 4
HEPABEHCTB

12 ypaBHeHI/IH-CJ'IeI[CTBI/IH 8

13 PaBHOCHIIBHOCTH ypaBHEHUH u 14
HEPaBEHCTB CHUCTEMaM

14 PaBHOCHIIBHOCTH ypaBHEHUH Ha 7
MHOXECTBAX

15 PaBHOCHIIBHOCTB HEPAaBEHCTB Ha 7
MHOXECTBAX

16 Meroa mpOMEXKYTKOB /I YPaBHEHHH U 5
HEPABEHCTB

17 Wcnonp30BaHue CBOWCTB (QYHKUMHA Ipu 5
pelIeHuU YpaBHEHHU 1 HEPABEHCTB

18 Cucrembl ypaBHEHHH € HECKOJIbKUMH 7
HEU3BECTHBIMU

19 KowmmiekcHble uncia 8

20 [ToBTOpEeHue 25
Hroro 204




[ Ipounyposano, mpoHymMepoBaHo,
CKpPEIUICHO IeYaTbio

A9 [(dlnoyams pefsmé)  mACTOB
.E%mﬁmv LIKOTbE \c.\\m )  H.I".#Mensenena




