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PaGouas nporpamma no matematuke 10-11 kiacce (yriay0/1eHHbIH YpOBeHb)
[IporpaMmma cocraBieHa Ha OCHOBE aBTOPCKOW IpOrpamMMbl CpPEIHET0  OOLIEro
oOpa3oBanus no marematuke A.I'. MopakoBud u paccuntana Ha 476 yueOHBIX 4acoB, 238 4acoB
B 10 xmacce u 238 yvacoB B 11 kiacce, mo 7 ypoKOB B HEIEIIO0 B KaxJaoM kiacce. M3 wux 5
YPOKOB B HEJENIO0 OTBOAMUTCS Ha anreOpy W Hadajla MaTeMaTH4YeCKOTO aHajiu3a M 2 ypoka B
HEZEII0 HAa TEOMETPHUIO.

IInanupyemMsble pe3yJbTaThbl 0CBOCHHS 00y4aKOIIMMHKCH OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl cpeiHero o01ero 06pa3oBaHus M0 MaTeMaTHKe

JInuHoOCTHBIE pe3yabTaThl B cepe OTHOLIEHUH o0ydalomuxcs K cede, K CBoeMy
310POBbI0, K NO3HAHMIO ceOs:
— OpHEeHTaIMs 00yJaroUMXcs Ha JOCTHKEHHE JINYHOTO CYACThsl, PeaTu3alliio MO3UTHBHBIX
KU3HEHHBIX TEPCHEKTUB, WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTH W CIIOCOOHOCTh K
JUYHOCTHOMY CaMOOTPEENIEHUI0, CIOCOOHOCTh CTaBUTh LIETIH U CTPOUTH )KU3HEHHBIE TJIaHBI;
— TOTOBHOCTb U CIHOCOOHOCTh OOECHeunuTh cebe U CBOUM OJIU3KHM JIOCTOMHYIO KU3Hb B
MPOLECCE CaMOCTOSATENIBHOM, TBOPUYECKON M OTBETCTBEHHOM JEATEIbHOCTH;
— TOTOBHOCTb M CHOCOOHOCTh OOydaroluxcs K OTCTauBaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHWSI, TOTOBHOCTh U CTIIOCOOHOCTH BhIpa0aThIBATh COOCTBEHHYIO MO3HUIIUIO TIO
OTHOIICHHUIO K OOIECTBEHHO-TIOJIUTUYECKUM COOBITHSIM MPOIJIOTO M HACTOAILIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICJIEHUSI UCTOPUH, TyXOBHBIX IIEHHOCTEH U JJOCTUKEHHI HaIlle CTpaHbl;
— TFOTOBHOCTh U CHOCOOHOCTh OOY4YaIOIIMXCSI K CaMOpPAa3BUTHUIO W CaMOBOCIHUTAHHUIO B
COOTBETCTBUU C OOIIEUEIOBEUYECKUMHU LIEHHOCTSAMHM M HJealaMH TpakJIaHCKOTO oOIiecTBa,
MOTPeOHOCTh B (PU3UYECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATUSAX CLIOPTUBHO-03JOPOBUTEIHHOM
NeSITeNIbHOCTBIO;
— NpPUHATHE M peaju3alus LEeHHOCTeH 3J0poBoro u Oe3omacHOoro obpa3a KHU3HH,
OepexHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (U3HMYECKOMY U
MICUXO0JOTHYECKOMY 3/10POBbIO;
— HEMpPUITHE BPEAHBIX MIPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB.

JIMYHOCTHBIE pe3yJbTaThl B c(pepe oTHOMIEHHH o0yuarommxcst K Poccun kak k
Poaune (OTevecTBYy):
— poccuiickasi MIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHIO POCCUMCKONW HICHTHUYHOCTH B
MOJIUKYJIBTYPHOM COLMYME, YYBCTBO MPHYACTHOCTH K HUCTOPUKO-KYJIBTYPHOW OOIIHOCTH
poccuiickoro Hapoja u cyaboe Poccuu, marpruoTu3M, TOTOBHOCTh K ClyeHHI0 OTeuecTBy, €ro
3aIluUTe;
— yBaO)XEHHE K CBOEMY HapoJly, UyBCTBO OTBETCTBEHHOCTU mepen PoauHoil, ropaoctu 3a
CBOH Kkpaif, cBoo PoauHy, mponuioe M HacTosllee MHOTOHAIMOHAIBHOTO Hapoaa Poccun,
yBa)KEHHE K TOCYIapCTBEHHBIM CUMBOJIaM (Tepo, diar, TUMH);
— dbopMHpoBaHHE YBaXEHHs K PYCCKOMY SI3bIKY KaK TOCYJapCTBEHHOMY S3BIKY
Poccuiickoit ®enepanuu, SBISIOMIEMYCSI OCHOBOH POCCHHCKON HIACHTHYHOCTH M TJIABHBIM
(hakTOpOM HAIMOHAIHHOTO CAMOOIPEICICHNUS;
— BOCIIUTaHHE YBAXEHUS K KyIbType, s3bIKaM, TpAAWLIMsIM U OObUasM HapOJIOB,
npoxxusaromux B Poccuiickoit @enepannu.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOIICHHUI 00y4aroIuXCcs K 3aKOHY,
rOCylapCTBY H K I'Pa’KAAHCKOMY 001IECTBY:
— TPaXXIAHCTBEHHOCTh, TPaXKJIAHCKash TMO3WIMS AKTUBHOTO W OTBETCTBEHHOTO 4JIEHA
poccuiickoro oOIIecTBa, OCO3HAIOLIETO CBOM KOHCTHTYLIMOHHbIE TpaBa M 0OS3aHHOCTH,
YBAXKAIOLIEr0 3aKOH W  NIPaBOMNOPSAJOK, OCO3HAHHO IPUHUMAIONIETO  TPaJUuLIMOHHBIE
HallMOHAJIbHBIE U OOIIeYeNoOBeUeCKue TYMAaHUCTHUYECKHE M JIEMOKpAaTHUECKHE II€HHOCTH,
TOTOBOTO K YYaCTHIO B OOILECTBEHHOM KHU3HH;
— NpPU3HAHHWE HEOTUYXJAeMOCTH OCHOBHBIX TMpaB M CBOOOJ 4eJOBEKa, KOTOpHIE
MPUHAICKAT KAXKAOMY OT POKIEHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB U
cBoOOJ1 Oe3 HapylleHus MpaB M CBOOOJ JAPYruX JHI, TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE



npaBa ¥ cBOOO/IbI YeJIOBEKa M TPakJIaHHHA COTJIACHO OOLICNPU3HAHHBIM MPUHIUIIAM U HOpMaM
MEKyHapOJHOIO IIpaBa U B cooTBeTcTBUU ¢ KoHncTuTynuen Poccuiickon @enepanyu, npaBoBas
U MIOJIMTUYECKAsi TPAMOTHOCTD;
- MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Ppa3sBUTHS HAayKd U
OOIIeCTBEHHON MPAaKTUKH, OCHOBAaHHOE Ha JHAIOre KyIbTyp, a TaKKe pPasn4YHbIX (popm
OOIIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;
— MHTEPUOPHU3ALUS LIEHHOCTEN JIEMOKPATUH U COLMAIBHOM COJIMJAPHOCTH, TOTOBHOCTb K
JOTOBOPHOMY PETYJIMPOBAHHUIO OTHOLIEHUH B I'PYIIIE WIM COUUAIBHON OpraHu3allky;
— FOTOBHOCTh OOYy4arOIIMXC K KOHCTPYKTMBHOMY YYacTHIO B IPUHSATUU pEILIECHUH,
3aTparuBaroIIMX KX IpaBa U HMHTEPECH, B TOM 4YHCJIE B PAa3IMYHBIX (popmax OOLIECTBEHHOMU
CaMOOpraHU3alUuK, CaMOYIIPABIIEHHS, OOLECTBEHHO 3HAYMMOM JEATEIbHOCTH;
— MIPUBEPKEHHOCTh MJIEIM HHTEPHALMOHANU3MA, APYKObI, pPaBEHCTBA, B3aMMOIOMOUIU
Hapo/JI0B; BOCIIMTAHUE YBAKUTEIBHOTO OTHOLIECHUS K HAITAOHAJIBHOMY JIOCT
— OMHCTBY JItOJIeH, UX YYBCTBAM, PEJIUTHO3HBIM YOEKIEHUSIM;
— TOTOBHOCTh OOYYaroIIMXCsl NMPOTHUBOCTOSTH HIECOJOTMH SKCTPEMH3Ma, HaIMOHAIN3Ma,
KceHo(oOMM; KOppYNIUH; JUCKPUMHHAIIMM TI0 COLUAIbHBIM, DPEJIUTHO3HBIM, DPACOBBIM,
HallMOHAJIBbHBIM IIPU3HAKAM U JIPYTUM HETaTUBHBIM COLMATIbHBIM SIBJICHUSM.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4aIOIIUXCS € OKPY KA IIMMH
JIIOIbMH:
— HPABCTBEHHOE CO3HAHME M TIIOBEJIEHHE HAa OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX
LIEHHOCTEH, TOJIEPAaHTHOTO CO3HAHWS W TOBEICHUS B IMOJMKYJIbTYPHOM MHpPE, TOTOBHOCTH M
CIOCOOHOCTH BECTH TMAJIOT C IPYTUMH JIIOJIbMH, JIOCTUTaTh B HEM B3aMOIIOHUMaHUS, HAXOIUTh
oO11ue ey U COTPYAHUYATh JUIsl UX JOCTHKECHHUS,
— IPUHATHE  TyMAaHUCTHUYECKHX  LEHHOCTEH,  OCO3HAHHOE,  YBAKUTEIBHOE U
J00OpO’KENaTeNIbHOE OTHOIIEHUE K IPYTrOMY YE€JI0BEKY, €0 MHEHUIO, MUPOBO33PEHHIO;
— CIOCOOHOCTh K CONEPEKUBAHHUIO M (POPMHUPOBAHUE TTO3UTUBHOTO OTHOIIEHUS K JIOJSM, B
TOM YHCIE K JIMIAM C OFPaHUYEHHBIMH BO3MO>KHOCTSMHU 3[0pPOBbS U HMHBaJIMIaM; OepexHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3MUYECKOMY M ICHUXOJIOTMYECKOMY 370POBBIO
JPYTUX JIIOJIEH, YMEHUE OKa3bIBaTh IIEPBYIO IIOMOILb;
— (GopMupOBaHHE BBIPAKEHHON B IOBEJAEHUM HPAaBCTBEHHON MO3MLMH, B TOM YHCIE
CIOCOOHOCTH K CO3HATENBbHOMY BBIOOpY 100pa, HPaBCTBEHHOIO CO3HAHMs M IOBEJICHHS Ha
OCHOBE YCBOEHMs OOLICUeIOBEYECKUX LEHHOCTEH M HPABCTBEHHBIX YYBCTB (YECTH, A0ITra,
CIPaBEAJIMBOCTH, MUJIOCEPIUS U APYKEITIOOUS);
— pa3BUTHE KOMIICTECHLUH COTPYJAHHYECTBA CO CBEPCTHUKAMH, JETbMHM MIAALIETO
BO3pacTa, B3pOCIbIMM B 0Opa3oBaTelIbHOW,  OOLIECTBEHHO  IOJIE3HOW,  yueOHo-
HCCIIEI0BATENIbCKOM, IIPOEKTHOW U APYTUX BUAX JESATEIBHOCTH.

JInyHOCTHBIE pe3yabTaThl B c)epe OTHOIICHHUI 00y4aI0IHUXCH K OKPYKAIOIIEMY
MHPY, *KUBOH NPHPOJe, Xy10:KeCTBEHHON KYJIbType:
— MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Da3BUTHS  HayKH,
3HAYUMOCTH HAyKH, FOTOBHOCTh K Hay4HO-TEXHUYECKOMY TBOPUYECTBY, BJIAJICHUE JOCTOBEPHOU
uHpopManuel 0 MepeioBbIX JOCTUKEHUAX U OTKPHITHSIX MHUPOBOM M OTEUECTBEHHOM HayKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpONUCTBE MUpPa U OOIECTBa;
- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM 4YHCIE camM0oOOpa30BaHUIO, Ha
NPOTSHDKEHUM BCEH JKU3HHU; CO3HATENbHOE OTHOIIEHHWE K HENpPEephIBHOMY O0pa30oBaHMIO Kak
YCJIOBHIO YCTIEHIHOM MPpo(ecCHOHANBbHOM 1 00IIECTBEHHO e TeIbHOCTH;
— 9KOJIOTHYECKasi KyJIbTypa, OEpeKHOE€ OTHOIIEHUS K PpOJHOW 3emje, NPUPOJHBIM
6orarctBam Poccuu u Mupa; MOHMMaHHE BIHMSHUS COLMAIBbHO-IKOHOMHUYECKUX MPOIIECCOB Ha
COCTOSIHME IIPUPOJHOM M COLMAIIBHON CpEbl, OTBETCTBEHHOCTb 3a COCTOSHHUE IPUPOIHBIX
pecypcoB; YMEHMsS U HABBIKM Pa3yMHOIO IPUPOJOINOJIB30BaHUSA, HETEPIUMOE OTHOLIEHHE K
NEUCTBUSAM, MPHUHOCALIMM Bped SKOJOTUHM;, HpUOOpETeHHE OIbITa 3KOJIOTO-HAIPABICHHOM
JEATENBHOCTH;



— ACTETUYECKOE OTHONICHHS K MHUPY, TOTOBHOCTh K OCTETHUYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.

JInuHoCTHBIE pPe3yabTaThl B cepe OTHOLIEHHIT 00yHaAIOIIUXCS K CeMbe H
POIMTEJISIM, B TOM YHCJIE MOJATOTOBKA K CeMEiiHOM KU3HM:
— OTBETCTBEHHOE OTHOIIEHHUE K CO3JaHHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO NPUHSTHUS
IICHHOCTEH CEMCHHOM KU3HHU,
- MOJIOKUTEIBHBI  00pa3  CeMbH, pOJMUTENHCTBA (OTIOBCTBA W  MATEPUHCTBA),
WHTEPHOPHU3AIHS TPAIUIIHOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHOCTHBIE Pe3yabTaThl B cepe OTHOLIEHHUS 00yYAIIUXCH K TPyAY, B cepe
CONUATBHO-IKOHOMUYECKUX OTHOIIEHUI:
— yBOKEHHE KO BceM (opmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIlUTE CBOECH
COOCTBEHHOCTH,
- OCO3HAHHBIN BBIOOD Oymymiel mpodeccun Kak MyTh U CIOCO0 peanu3annu cOOCTBEHHBIX
KU3HEHHBIX TUTAHOB;
— TOTOBHOCTh OOYYalOIIMXCS K TPYIOBOW TPO(ECCHOHAIBHOW MAEATENBHOCTH KaK K
BO3MOXHOCTH  y4aCTHSl B  PENICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
oOLIeHAIIMOHAIBHBIX MTPOOIIEM;
— MOTPEOHOCTh TPYAUTHCSA, YBAKEHUE K TPYIY H JIOASIM TPYyJa, TPYIOBBIM JTOCTHIKECHUSM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHWE K pa3HbIM BHUAAM TPYIOBOU
NESITeIbHOCTH;
— TOTOBHOCTh K CaMOOOCITY)KHBaHWIO, BKJIIOYass OOydYeHHE U BBHITIOJHCHHE JIOMAITHUX
o0s3aHHOCTEI.

JInyHOCTHBIE pe3yJbTaThl B cepe pusndeckoro, NnCUX0I10ri4€CKOro, COUAIbLHOI0
U aKaIeMHUY€eCKOro 0J1aronoJy4unsi 00y4armuxcs:
— ¢buznueckoe, SMOIIMOHAJIBHO-TICUXOJIOTUYECKOE, coluaibHOe OnaromnoJsryymne
00yJaromuxcsi B )KM3HU 00pa30BaTEeIbHOM OpraHU3aIlMH, ONIYIIEHUE JAEThbMHU OE€30TaCHOCTH U
TICUXOJIOTHYEeCKOT0o KoMpopTa, HHPOPMAIIMOHHON 6€30TIaCHOCTH.

MeTtanpeaMeTHbIe pe3yabTAThl
PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eiCTBHS

BbINMyCKHUK HAYYUTCS:
— CaMOCTOSITEJIBHO ONPENENATh IeNu, 3aJaBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM
MO>KHO OIPEAETUTH, YTO LEb IOCTUTHYTA;
— OIICHUBATh BO3MOKHBIE MOCIEACTBHS JOCTUKEHHS MTOCTABIIEHHOW 1IeJIM B JESTENIbHOCTH,
CcOOCTBEHHOM >KU3HH M JKU3HHU OKPYXKAIOUIUX JIFOJIEH, OCHOBBIBASICh HA COOOpPaXKEHUSIX STUKU U
Mopau;
— CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/la4ll B 0OPa30BATENBHOUN NEATEIHHOCTH U
KU3HEHHBIX CUTYaI[UsX;
— OIICHUBATh PECYpChl, B TOM 4HCIE BpeMs M JApyrue HeMaTepuaabHbIE PECypChl,
HEO0OXO0IUMBIE IS TOCTHKEHUS TIOCTABICHHOH 1IEIH;
— BBIOMpATh MyTh JOCTH)KEHUS IIeNM, IUIAHUPOBaTh pEIICHHE TIOCTaBJICHHBIX 3a7ad,
ONTUMM3HPYS MaTepHalIbHbIE 1 HEMaTepHAallbHBIE 3aTPaThI;
— OpraHu30BBIBATh JI(PPEKTUBHBIM TOHUCK PECYpCOB, HEOOXOMUMBIX JUISI JOCTHKCHHUS
MOCTABJICHHOW 11€TIH;
— COTIOCTaBJIATH MOTYYEHHBIN pe3ylbTaT ACATeIbHOCTH C TIOCTABIICHHON 3apaHee LeTbIO.
Ilo3naBaTenbHBIE YHHBeEPcATbHbIE YUeOHbIE eliCTBUS

BhinycKHHUK HAYy4YHTCS:
— WCKaTh M HAXOJUTH OOOOIIEHHBIE CIIOCOOBI pelIeHUs 3aayd, B TOM YHCJE, OCYIIECTBIISTh
pa3BepHyThI WHGOPMAIMOHHBIA TOWCK W CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHBIE U
MO3HABaTENbHbIC) 33/1a4H;
— KPUTHUYECKH OILIEHWBAaTh W HWHTEPIPETUPOBATh HH(OPMAIMIO C pa3HBIX MO3UIUH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEYHS B UHYOPMAIIMOHHBIX HCTOYHUKAX;



— HCI0JIb30BATh PAa3/IM4YHbIE MOJEIbHO-CXEMATUYECKHE CPEICTBA JUISl IPEICTaBICHUS
CYLIECTBEHHBIX CBSI3€M W  OTHOLICHUM, a TAaKXKe [MPOTUBOPEUYUN, BBIABICHHBIX B
MH()OPMAIMOHHBIX HCTOYHHUKAX;
— HaxO0JIUTh U MPHUBOJUTH KPUTUUYECKHE APTYMEHTHI B OTHOIICHUM JEHCTBUU U CYXJICHHUI
JIPYroro; CHOKOWHO M pPa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEUaHUSM B OTHOIICHUH
COOCTBEHHOTO CYX/ICHUS, pACCMaTPHUBATh UX KaK PECypc COOCTBEHHOTO PAa3BUTHUS;
— BBIXOJUTh 332 paMKU Y4eOHOro NIpeaMeTa M OCYIIECTBIAThH Li€JICHANpPaBICHHBIA MOMCK
BO3MOXHOCTEH JJIsl ILIMPOKOIo NEPEeHOCca CPEACTB U CIOCOOOB IEHCTBUS;
— BBICTPAaUBATh UHIUBUAYAIbHYIO 00pa30BaTEIIbHYIO TPACKTOPUIO, YUUTHIBAsI OTPAHUUYCHUS
CO CTOPOHBI JIPYTHX YYaCTHUKOB U PECYPCHBIE OT'PaHUUYCHUS;
— MEHSITh U YACP>KUBATh Pa3HbIC TO3UIMHU B MTO3HABATEIILHON JIEATEIHHOCTH.
KoMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

BbInycKHUK HAYYHTCS:
— OCYILIECTBIIATh JETOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMH
(kak BHYTpH 00pa3oBaTEeIbHOM OpraHu3alluy, Tak M 3a €€ IpeaesiaMu), MoAOUpaTh MapTHEPOB
JUIS 1€JI0BOM KOMMYHHUKAIIMU MCXOJ M3 COOOPa)KEHUM pe3yabTaTUBHOCTHU B3aUMOJEUCTBHUS, a
HE JTUYHBIX CUMIIATHH;
— MPU OCYIIECTBJIICHUH TPYIIOBONH pabOThl OBITh KaK PYKOBOAWTENIEM, TaK M UYJICHOM
KOMaH/Ibl B Pa3HbIX POJIIX (T€HepaTop HieH, KPUTHK, WCIIOTHUTEINb, BHICTYIAONINHN, IKCIIEPT U
T.1.);
— KOOPJAMHUPOBATh U BBIMOJHATH pPabOTy B YCIOBUSX pEaTbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,
— pa3BepHyTO, JOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C MCHOJIb30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U MHCbMEHHBIX) SI3IKOBBIX CPEJICTB;
— pacrno3HaBaTh KOH(QUIMKTOI€HHbIE CHUTyallUM M TMPeAoTBpallaTh KOH(MIMKTHI 10 HX
aKTUBHOW (a3bl, BBICTpAaWBaTh JCJIOBYI0O M OOpa30BaTElbHYI0O KOMMYHHKAIIUIO, H30eras
JIMYHOCTHBIX OLICHOYHBIX CYKJICHUM.

IIpenMeTHBIE pe3ybTaThl

MaremaTuKa 1 HaYaJIa MATEMaTHYECKOI0 aHAJIN3a
DJIeMEeHThI TEOPUM MHOKECTB M MATEeMATHY€CKOM JIOTUKH

BbINyCKHUK HAYYUTCS
- CBOOOJIHO OmepupoBaTh MOHATHUSAMHU: KOHEYHOE MHOXKECTBO, AJIEMEHT MHOXKECTBA,
MOJIMHOXKECTBO, IMepeceueHre, oObeAMHEHNE U Pa3HOCTh MHOXECTB, YHCJIOBBIE MHOKECTBA Ha
KOOPAMHATHOW MPSIMOM, OTPE30K, MHTEPBAJI, IOJYUHTEPBAJI, IPOMEXKYTOK C BBIKOJIOTON TOUKOM,
rpaduyeckoe npeacTaBIeHUe MHOKECTB HA KOOPAMHATHOM MIIOCKOCTH;
- 3a/1aBaTh MHOKECTBA NIEPEUNCICHUEM U XapaKTEPUCTUUYECKUM CBOMCTBOM;
- ONIEPUPOBATH MOHATUAMU: YTBEPKACHHUE, OTPULIAHUE YTBEPKICHUS, UCTUHHBIE U JIOKHBIE
yTBEPKACHUSA, IPUUMHA, CIICACTBHE, YACTHBIN CIy4ail 00IIero yrBepKaeHus, KOHTPIIPUMED;
- MPOBEPATh NPUHAAIEHKHOCTh JIEMEHTAa MHOKECTBY;
- HaxXOJHUTh IepeceueHrne U OOBEAMHEHHWE MHOXKECTB, B TOM YHCIE MPEICTaBICHHBIX
rpaduyecKu Ha YMCIOBOM MPSAMOIl ¥ Ha KOOPAMHATHOM IIIOCKOCTH;
- MIPOBOJIUTH JIOKA3aTENbHbBIC PACCYXKACHUS ISl 000CHOBAHMS UCTUHHOCTH YTBEPIKACHUH.
B noBceaHeBHOI KU3HM U TP M3YyYEHHUU JAPYTUX PeAMETOB:
- WCIIOJIb30BaTh YMCJIOBBIE MHOXKECTBA Ha KOOPAMHATHOW HPSIMOM M Ha KOOPJIMHATHOMN
MIJIOCKOCTH /17151 ONTUCAHUs PEAJIbHBIX MPOLIECCOB U SIBIICHUN;
MPOBOJIUTH J0KAa3aTeJIbHbIE PACCYKJCHHS B CUTYyalUsX MOBCEAHEBHOM XU3HH, MPU PELICHUU
3a/1a4 U3 JIpyrux NpeaIMeToB

Boinycknuk nonyuum 603M0MHCHOCHIb HAYYUMbCA
— Jocmuoicenue pezynomamog pazoena ll,
- onepupoeams noHAmMuUeM onpeoeneHus, OCHOBHbIMU BUOAMU ONpedeseHutll, OCHOBHbIMU
sudamu meopem,
- NOHUMAMb CYMb KOCEEHHO20 OOKA3AMENbCNEA,



— onepuposamv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHONCECMEa,
— NPUMEHAMb MemoO MAmeMamuyeckolu UHOVKYuU Oasi NPOBeOeHUsl PACCYICOeHULl U
00Ka3amenbCms U npu peuleHul 3a0ay.
B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomenos:

UCNONIBL306aMb  MEOPEMUKO-MHONCECMBEEHHBIU  SA3bIK U A3bIK  JO2UKU Ol  ONUCAHUS
PeanbHbIX NPOYECCo8 U AGNEHUl, NPU peueHUU 3a0ay Opyeux y4eoHvlx npeomemos

Yucia u BeIpaKeHUst
BoInycKHUK HAYy4YHTCS

- CBOOOJTHO OIMEpUPOBATH MOHATHIMH: HATYpPalbHOE YHCIIO, MHOXECTBO HATYypaIbHBIX
qucell, IeJI0E YHCIO, MHOXKECTBO IISJIBIX YHCEl, OOBIKHOBEHHAsI JPOOb, JecATUYHas APoOb,
CMEIIAHHOE YUCIIO0, PAllMOHALHOE YUCIIO, MHOKECTBO PAIlMOHAIBHBIX YUCEIl, UppaAIlMOHATHHOS
9HUCII0, KOPCHb CTEMEHW N, JECHCTBUTEIBHOE YHCIIO, MHOYXECTBO JICHCTBUTEIBHBIX YHCET,
reOMeTpUYeCKass HWHTEPIPETAINs HATypaIbHBIX, IEJIBIX, PAIMOHAIBHBIX, JICHCTBUTEIHHBIX
YHCell;
- MMOHUMATh W OOBSCHATH Pa3HUILy MEXTY MO3UIIMOHHOW M HEMO3WITMOHHOW CHCTEMaMH
3aITMCH YHUCET;
- MIEPEBOJIUTH YHCIIa U3 OJJHOW CUCTEMBI 3aITUCH (CUCTEMBI CUMCIICHUS ) B IPYTYIO;
- JIOKa3bIBaTh M HCIIOJIB30BATh MPHU3HAKHA JCIIMMOCTH CYMMBI W TIPOW3BEICHUS IIPH
BBITIOJTHEHUH BBIYUCIICHUH U PEIICHUH 3a]1a4;
- BBITIOJTHATh OKPYIJICHUE pAlMOHAIBHBIX M HPPANMOHAIBHBIX YHCENI C 3aJlaHHOM
TOYHOCTBIO;
- CpaBHHBATh JICHCTBUTEIILHBIC YUCIIA PA3HBIMU CIIOCOOAMH;
- yIOPSAOYMBATh YHCIIa, 3aIIUCAaHHbIE B BUJIE OOBIKHOBEHHOM U JECATUYHOU IpOoOH, Yucia,
3alMCcaHHble C MCMHOJIb30BAaHUEM apU(METHUYECKOTO KBaJIpPAaTHOTO KOPHS, KOpHEH cTeneHu
OoJbIle 2;
- Haxoauth HOJI 1 HOK pa3ubiMu cioco6amMu ¥ UCMOJIb30BaTh UX MPHU PEIICHUH 3a/1a4;
- BBITIOJIHATH BBIYMCIICHUS U MPE0Opa30BaHMsI BRIPAKEHUM, COAepKAIIUX AeHCTBUTEIbHBIE
quclia, B TOM YHCJIE€ KOPHU HaTypajibHBIX CTEIIEHEH;
- BBITIOJIHATh CTaHAAPTHBIE TOXKIECTBEHHbIE MPeoOpa3oBaHUsl TPUTOHOMETPUUYECKUX,
Jorapu(pMUUECKUX, CTEIIEHHBIX, UPPAIIMOHAIBHBIX BEIPAKEHUIA.
B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:
- BBITIOJIHATE UM OOBSCHATH CpPaBHEHUE pE3yJbTaTOB BBIYUCICHUNW TMpPU PELICHUH
MPAKTUYECKUX 3a]a4, B TOM YHUCIIE MPUOIMKEHHBIX BBIYMCICHUHN, HCIOIb3Yys pa3Hble CIOCOOBI
CpaBHECHUM;
— 3aMMChIBaTh, CpPaBHHUBATh, OKPYIVIATH YHCIOBBbIE JAHHBIE pEAIbHBIX BEIMYUH C
MCIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHHUS;
COCTaBIIAITh W OLIGHUBATh pPAa3HBIMU CHOCOOAMM YHUCIIOBBIE BBIPAKEHUS TIPU PEIICHUU
MPAKTUYECKUX 3a7a4 U 3a7a4 U3 IPYTUX Y4eOHBIX PEIMETOB

BoinyckHuk nonyuum 603M0M#CHOCHb HAYYUMbCA
- Jlocmuoicenue pezynomamos pazoena ll;
— C80000HO ONEPUPOBAMb YUCTIOBLIMU MHONCECMBEAMU NPU PeUleHUU 3a0al;
— NOHUMAMb NPUYUHBL U OCHOBHbBLE UOEU PACULUPEHUSL YUCTOBBIX MHONCECME,
— 811a0emsb OCHOBHLIMU NOHAMUAMU MeOpUl OeTUMOCMU NPU PeuleHuUd CMaHOapmMHbLX

- umemsb 6a306ble NPEOCMAGIEHUSL O MHONCECMEE KOMNIEKCHbIX YUCEIL,

- C80000HO BbINOIHAMb MONCOCCMBEEHHbIE NPEOOPAZ0EAHUS. MPULOHOMEMPULECKUX,
N102apUDMUUECKUX, CMENEeHHbIX GbIPANCEHUL,

— enadems opmyno bunoma Hetomona,

- NPUMEHSMb NpuU peuleHuu 3a0ay meopemy o auxetunom npedcmagienuu HOJJ;

- npumeHsms npu peutenuu 3adad Kumaticxkyro meopemy o6 ocmamkax,

- npumeHsms npu peuteruu 3aoaq Manyio meopemy @epma;



— YyMemy 8bINOJIHAMb 3ANUCL YUCTA 8 NOZUYUOHHOU CUCEME CYUCTIEHUSL,

— NPUMEHAMb NPU peuleHUuU 3a0ay meopemuKo-yuciossle QYHKYUU: Yucio u Cymma
oenumenet, Qyuxkyuio diliepa;

— NpUMeHsMb NPU peuleHuU 3a0ay yentvle opoou;

- NPUMEHAMb NPU peueHUul 3a0ay MHO20YIEHbl C 0eUCMBUMEeNbHbIMU U YeTbLMU

K03 Ppuyuenmamu,

- 61a0ems NOHAMUAMY NPUSOOUMbBLU U HENPUBOOUMDbLL MHO20YJIEH U NPUMEHAMb UX NPU
pewieHuu 3a0au,

- npumeHams npu peweHuu 3a0ay OCHO8HYI0 meopemy aneeopul;

NPpUMEHAmMb NpUu peueHuy 3a0ady npocmevuiue @QYHKYuu KOMNIEKCHOU NepPeMeHHOU Kak
2eomempuieckue npeobpazoeansl

YpaBHeHUsI 1 HEPABEHCTBA
BhInycKHUK HAy4YHTCS

- CBOOOJTHO OmepUpoBaTh TOHATHUSMH: YpPaBHCHHE, HEPABEHCTBO, PaBHOCHIIBHBIC
YpaBHCHHUS ¥ HEPABCHCTBA, YPAaBHCHHE, SIBISIFOIIEECS CJCJACTBHEM JIPYrOro ypaBHEHUS,
YpaBHEHHUS, PAaBHOCHIIbHBIC HA MHOXECTBE, PAaBHOCHUJILHBIC TIPEOOpa30BaHMUs yPaBHEHUNH;

- penrath pa3Hble BUJIBI YPAaBHCHWH W HEPABEHCTB U UX CHUCTEM, B TOM YHUCIIC HEKOTOPHIC
ypaBHEHU 3-11 U 4-ii cTeneHei, JpoOHO-pallMOHANIbHBIE U UPPAI[MOHATbHBIE;

- OBJIAJICTh OCHOBHBIMH THIIAMU ITOKA3aTEIbHBIX, JIOTAPUPMUICCKUX, HPPANHOHATBHBIX,
CTCTICHHBIX YPaBHCHHUI W HEPABEHCTB M CTAHJIAPTHBIMHU METOJIAMH MX PEIICHUH U TPUMEHSTh UX
TIPY PEIICHUH 33]1aY;

- MIPUMEHSTh TeopeMyY be3y K pelieHnto ypaBHEHU;

- MPUMEHSTH TeopeMy Buera /i penieHrs HeKOTOPBIX YpaBHEHUM CTENEHH BBIIIE BTOPOK;
- MOHUMATh CMBICII TEOPEM O PAaBHOCHIBHBIX M HEPaBHOCHUJIBHBIX IMpeoOpa3oBaHUIX
YpaBHEHUU U YMETh UX JOKa3bIBaTh;

- BIIQZIETh METOJAMH DEUICHHUsS ypaBHEHHUIl, HEPaBEHCTB M HX CHUCTEM, YMETb BBIOMpAThH
METO/I pelIeHUs 1 000CHOBBIBATH CBOW BHIOOD;

- WCIOJIb30BaTh METOJ HMHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB, B TOM YHUCIE IPOOHO-
paloOHaIbHBIX U BKIIOYAIOLIUX B ce0s1 MppalliOHANIbHbBIC BBIPAKCHHUS;

- pemath anreOpanyeckue YpaBHEHMsI M HEPAaBEHCTBA M HMX CHUCTEMBI C MapaMeTpamMu
anredpanveckuM U rpaguueckuM MeToaMu;

- BIIAJIETh Pa3HbIMU METO/IaMU JI0Ka3aTelIbCTBA HEPABEHCTB;

- peliaTh ypaBHEHUS B LENbIX YHCIIaX;

- n300paxaTh MHOKECTBA Ha MJIOCKOCTH, 3aJlaBaeéMble YPaBHEHUSIMU, HEPABEHCTBAMH U MX
CUCTEMaMHU;

— CBOOOJHO HCIIOJIb30BATh TOXKJIECTBEHHBIE MPEOOpa30BaHUs MPHU PEIICHUH ypaBHEHUH U
CUCTEM YpaBHEHUU

B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

— COCTaBIISATh U PEIIaTh YPAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IIPH PEIICHUH 3a7a4 JPYTrux
y4eOHBIX PEIMETOB;

— BBITIONIHATh OIEHKY TMPaBIOMOJO00MS pe3yiabTaToB, TMOJY4YaeMbIX TIPH pPELUICHUU
pa3NUYHBIX YpaBHEHUH, HEPAaBEHCTB W WX CHUCTEM IpPU pEIIEHUU 3a7ad APYTruX Yy4eOHBIX
MPEeIMETOB;

— COCTaBIISATh M PEIIaTh YPaBHEHHS W HEPABEHCTBA C MapaMeTpamMu IMpH PEIIeHUU 3aaad
JIPYrux y4eOHBIX TPEIMETOB;

— COCTaBIISAITh ypaBHEHHUE, HEPABEHCTBO HIIM HUX CHCTEMY, OIMHCHIBAIOIINE pPEATbHYIO
CUTYAIUIO WIH NMPUKIAJHYIO 337a4y, HHTEPIPETHPOBATH IOTYICHHBIE PE3yIbTAThI;
WCIOJIb30BaTh MPOTPAaMMHBIE CPEACTBA NPU PEIICHHH OTACIbHBIX KJIACCOB YPaBHEHHHA U
HEPaBEHCTB

BuinyckHuk noayuum 603mMoxcHoCHb HAYUUMbCA



- c80000HO onpedenamb Mun U 6blOUPAMb MemoO peueHUss NOKA3aMmenbHbIX U
Jloeapupmuieckux ypasHeHuul U HepaseHCcms, UPPAYUOHATbHBIX YPAGHEHUU U HepaBeHcms,
MPULOHOMEMPUUECKUX YPABHEHUN U HEPABEHCME, UX CUCTEM,
— C80000HO peuiams cucmemvl TUHEUHbIX YPAGHEeHU,
- peulams 0OCHOBHbIe MUNbl YPAGHEHUIl U HEPABEHCME C NAPAMEMPAMU,
- npumeHAms npu pewieHuu 3a0aq nepagencmea Kowu — bynaxoeckozo, bepuynnu;
- umemyv npeocmasienue 0 HepaseHCmeax Mexicoy CpeOHUMU CIeNneHHbIMU
DOyHKIUUH

BpInycKkHUK HAYUYHMTCS
- Brnanets moHSATHAMHU: 3aBUCIMOCTD BEITMYWH, (YHKIHS, aprYMEHT U 3HaueHue (pyHKIuH,
00JacTh ONpeieNIeHNs U MHOKECTBO 3HaU€HUH (QYHKIMH, TpadUK 3aBUCUMOCTH, rpapuK
GyHKIMY, HyTU QYHKIUHU, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA, BO3pAacTaHUE HAa YHCIOBOM
MIPOMEXYTKE, yObIBAHHE HAa YUCIOBOM IIPOMEKYTKE, HAUOOJIbIIIee U HAMEHbIIee 3HaUCHHE
(YHKIMM Ha YUCIIOBOM NPOMEKYTKE, Iepruoanyeckast QyHKIIHs, IEPHO/, YeTHasl U HEUEeTHAs
(GyHKIIUN; YMETh IPUMEHSITh 3TU MOHATHUS MIPU PEIICHUH 3a/1a4;
- BJIJIETh MOHATHEM CTENIEHHAs! (PYHKIINS; CTPOUTH €€ rpapuK U yMeTh IPUMEHATh
CBOJICTBA CTEMEHHOW (PYHKIIMM MU pPELIeHUH 3a/1a4;
- BJIIETh MOHATUAMM MOKa3aTeabHas (yHKIIMS, SKCIIOHEHTA; CTPOUTh UX IPaQUKHU U
YMETh PUMEHSAThH CBOMCTBA MMOKa3aTeIbHON (DYHKIIMH MPU PELISHUH 3a/1aY;
- BJIQJIETh MOHATHEM Jiorapudmuueckas QyHKIUSA; CTPOUTH ee rpaduK U yMETb NPUMEHATh
CBOICTBa Jlorapu@mMuueckoi GyHKIMU MIPU PEIICHUH 3a]1a4;
- BIIQJIETh MOHATUSAMHU TPUTOHOMETpPUYECKHE PYHKIIUU; CTPOUTH X IT'paduKU U yMETh
MIPUMEHSTH CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIIMN IPU PELLICHUH 3aa4;
- BIIIETh MOHATHEM 0OpaTHasi GYHKLHMSA; IPUMEHSATH 3TO MOHATHE MPU PELUICHUH 3a/1aY;
- MIPUMEHSTH NPU PELICHUN 3a/1a4 CBOKWCTBA (QYHKIIHI: YeTHOCTbh, HEPHUOTUYHOCTD,
OTPaHUYEHHOCTb;
- MPUMEHSTH MPU PEIICHUH 3a7a4 peoOpazoBanus rpaduKoB (yHKITHI;
- BJIQIETh MOHATUSAMH YUCIIOBas MOCIEA0BATEIHHOCTh, apudMeTHiecKas 1
reoMeTpHuuecKas Mporpeccus;
- MIPUMEHSTH NPU PELICHUU 3a/1a4 CBOWCTBA U MPU3HAKU apU(PMETHUECKOHN U
reOMETPUUYECKON TPOrpecCuil.
B noBceHeBHOM KNU3HU U NPU U3yYeHUM APYIruX Y4eOHbIX NPeIMETOB:
- OTpEeeNATh o rpadvkaM U UCIOJIB30BaTh IS PELICHUS MPUKIIAAHbBIX 3a/1a4 CBOMCTBA
peaNIbHBIX MPOLIECCOB U 3aBUCUMOCTEH (HanOObIINe U HAUMEHbBIIINE 3HAYCHHUS, IPOMEKYTKU
BO3pacTaHusl U yObIBaHUS (PYHKIIMH, IPOMEKYTKU 3HAKOTIOCTOSIHCTBA, aCUMITOTHI, TOUKU
neperuoa, nepuoJ v T.11.),
— HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOW CUTYAIUU;.
OTpeNenaTh Mo rpadukamM MOPOCTEHIINE XapaKTEPUCTHUKU IEPUOJUYECKUX MPOIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3bIKE, PAAHOCBSI3U U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.)

BoinyckHuk nonyuum 603M0M#CHOCHb HAYYUMbCA
— e1adems NOHAMUEM ACUMAMOMbL U YMEMb €20 NPUMEHAMb NPU peuleHuu 3a0a4;
— NPUMEHAMb Memoobl peuieHus npocmetiuux oupgpepeHyuarbHuIX ypagHeHull nepeozo u
8MOP0O20 NOPAOKOS

DJIEeMEHTBI MATEMATHYECKOI0 AHAJIN3A

BpinycKHUK HAy4YHuTCS
- Brnanets nonsTeM 6ecCKOHEUHO yOBIBaroIIasi FEOMETpUYECKasi MPOTpeccusi U yMeTh
MIPUMEHSTH €T0 MPU PEIICHUH 33/1a4;
— MIPUMEHATH JUISl PELICHN 3a/1a4 TEOPUIO TIPEIEIIOB;
— BJIQJIETh MOHATUAMU OECKOHEYHO 00JIbIINE U OECKOHEYHO MaJIble YUCIIOBBIE
MOCIIEIOBATEILHOCTH U YMETh CPaBHUBATh OECKOHEYHO OOJIbIINE U OECKOHEYHO Maslble
IIOCJIEOBATEIBHOCTH;



- BIIAICTh MOHATUSAMHU: MPOU3BOIHAS (DYHKIIUU B TOUKE, MPOU3BOIHAS (DYHKIUY;
- BBIYHCIISATH IPOU3BOIHBIC JIEMEHTAPHBIX (YHKIIMI ¥ UX KOMOWHAIH;
- HCCIeI0BaTh GYHKIIUKA HA MOHOTOHHOCTH M SKCTPEMYMBI;
- CTPOUTH TPaQUKH U MPUMEHSATH K PEHICHUIO 3371249, B TOM YHCIIE C TAPaMETPOM;
- BIIAJICTh MOHATHEM KacareiabHas K rpaduKy QYHKIHH U yMETh IPUMCHSITH €T0 TIPH
pEIICHUH 33]1aY;
- BIIJICTh MOHATHSAMHU IIEPBOOOpa3Hast PYHKIIUsI, OTIPEACIICHHBIA HHTETPAT,
- npuMeHsTh TeopeMy Hbrotona—JIeliOHuIa 1 ee cieACcTBUS 171 peLIeHUs 3a/1a4.
B noBceqHeBHOIM KU3HM ¥ PH U3YYEHUH APYTUX YUEOHBIX NMPEeIMETOB:
- peuraTh NPUKIAIHbIC 3a/1a4H U3 OUOJIOTUH, PU3UKU, XUMHUH, SKOHOMUKH U JIPYTUX
MIPEIMETOB, CBSI3aHHBIC C UCCIICIOBAHUEM XapaKTEPUCTHK TIPOIIECCOB; HHTEPIPETUPOBATH
MOJTyYEHHBIC PE3YIbTATHI

Boinycknuk nonyuum 603M03#CHOCHb HAYYUMbCA
- C80000HO 61a0emb CMAHOAPMHBLIM ANNAPAMOM MAMEMAMUYECKO20 AHANU3A O
8bLIYUCTEHUS NPOU3BOOHBIX (DYHKYUU OOHOU NEPEMEHHO,
- C80000HO NPUMEHAMb ANNAPAM MAMEMAMU4ecKo20 aHaIU3a 0as UCCie008aHust PYHKYU
U nocmpoenust 2papuKkos,  Mom yucie Uccie008anusl Ha bINYKIOCHDb
— onepuposams NOHAMuUEM Nep8ooOPA3HON QYHKYUU 015 peuleHus 3a0ay;
— 0811a0emb OCHOBHLIMU c8edeHUuAMU 00 unmezpane Hvtomona—J/letionuya u e2o
npocmeuuux npUMeHeHusx,;
- onepuposams 6 CMaHOAPMHBIX CUMYAYUSIX NPOU3B0OHBIMU BbICULUX NOPAOKO8;
- yMemsb NpUMeHAMb NPU peueHuu 3a0a4 C80UCMBEA HeNnpepbl8HbIX OYHKYULL
- yMemsb NpUMeHAmMb NpU peuieHuu 3a0a4 meopemsol Betlepuumpacca,
- yMemby 8bINOJIHAMb NPUOIUINCEHHbIE BbIYUCTIeHUs (MemOoObl peuieHUs YPasHe U,
8bIYUCTEHUSL ONPEOeIeHHO20 UHMe2pala),
- yMemsb NPUMEHAMb NPULONHCEHUE NPOU3BOOHOLL U ONPeOesIeHHO020 UHMe2Pand K peuleHuo
3a0ay ecmecmeo3HaHusL,
- e1adems NOHAMUAMY 8MOPAsL NPOU3BOOHAS, BLINYKIOCMb 2padura GyHKyuu u ymems
uccne008ams QYHKYU Ha 8bINYKI0CHb

CraTncTUKa U TeOpHsi BEPOATHOCTEM, JIOTHKA 1 KOMOMHATOPHKA

BbINyCKHUK HAYYUTCS
- OnepupoBaTh OCHOBHBIMU OINKCATEIBHBIMU XapaKTePUCTUKAMU YHCIOBOTO Habopa,
MOHATHEM IreHepajibHasi COBOKYITHOCTh U BBIOOPKOI U3 Hee;
- OTIepUPOBATH MOHATUSIMHU: YACTOTA U BEPOSITHOCTH COOBITHUS, CyMMa U NPOU3BEACHUE
BEPOSITHOCTEH, BHIYUCIIATH BEPOSATHOCTU COOBITHI HA OCHOBE MOJCYETa YUCIIA UCXOIOB;
— BIIaZIETh OCHOBHBIMU MOHATUSMU KOMOMHATOPUKH U YMETh UX IPUMEHSTH MIPU PELICHUH
3azay;
— HMMETh IpeJICTaBlIeHne 00 OCHOBAaX TEOPUU BEPOATHOCTEIH;
— MMETh IPEJCTABICHUE O TUCKPETHBIX U HEMPEPBIBHBIX CIYyYaHBIX BETUYMHAX U
pacnpeeneHusx, 0 He3aBUCUMOCTH CITy4aiiHbIX BETUYHH;
— HMMETh MPEICTaBICHNE O MaTEMAaTHUYECKOM OKUIAHUH U AUCTIEPCUH CITyJailHBIX BEUYHH,
— HMMETh TPEJICTABICHNE O COBMECTHBIX pacpeIeNIeHUsIX CIyJailHbIX BEJIHNYNH;
— MOHUMATh CYTh 3aKOHA OOJILIITNX YHCET M BHIOOPOYHOTO METOAa U3MEPEHUS
BEPOSTHOCTEM;
— HMMETh TPEJICTaBICHNE O HOPMAaJIbHOM paclpeAeNieHuH U MpUMepax HOPMaIbHO
pacmpeeleHHbIX CIIy4allHbIX BEJIHYNH;
— HMMETh TPEJICTABICHNUE O KOPPETSIIUH CITyJailHbIX BEIUYUH.
B noBcegHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:
— BBIYHCIISTH W OLICHUBATh BEPOSATHOCTH COOBITHI B pealbHOM JKU3HH;
BBIOMPATh METOIbI TIOIXOISIIETO MPEACTABICHUS K 00paOOTKH TaHHBIX



BoinyckHuk noayuum 603mMo0McHOCHb HAYUUMbCA
— uMems npeocmasienue 0 YeHMpaibHol npedebHoll meopeme,
— umMemsb npedcmasienue 0 8b100POYHOM KOIpuyuenme Kopperssyuu u IUHeuHol
pezpeccuu;
- umemyv npeocmasienue 0 Cmamucmu4eckux 2unomesax u npogepke CmamucmuyecKo
2unomeswvl, 0 Cmamucmuke Kpumepus u ee yposHe 3HauUMOCmu,
- umMemv npeocmasienue 0 C8A3U IMIUPULECKUX U MeoPemuUyecKux pacnpeoeieHui;
— uMems npeocmasieHue 0 KOOUpo8aHuu, 080UYHOU 3aNUCU, 0BOUYHOM depese;
- 811a0emsb OCHOBHbIMU NOHAMUAMU Meopuu epagos (epagh, eepuiuna, pedbpo, cmenens
8epuLUHbL, NYMb 6 epaghe) u ymenms NPUMEHAMb UX NPU peuleHuy 3a0ad,
- umemn npeocmasienue 0 0epesvsx U ymems NPUMeHAMb NPU peueHuu 3a0ay,
- 61a0emsb NOHAMUEM CEAZHOCMb U YMenb NPUMEHSAMb KOMNOHEHMbl C8A3HOCU NPU
peweHuu 3a0a4,
— yMemsb 0Cywecmenams nymu no peopam, 06xoovl pebep u eepuiut epagha,
- umemnv npeocmasienue 00 IUNEPO8OM U 2AMUTLINOHOBOM NYMU, UMEMb NPeOCmasieHue
0 MPYOHOCU 3A0AYY HAXOHCOEHUS 2AMUTLINOHO8A NYMU;
- 81a0emsb NOHAMUAMY KOHEYHbIe U CUeMmHble MHONCeCM8ad U YMemb UX NPUMEHAMsb npu
peuweHuu 3a0au,
- yMemsb NPUMEHAMb Memoo MameMamuiecKol UHOYKYUU,
yMemsb npuMeHAmb npuHyun J{upuxie npu peuienuu 3a0ay

TexcroBble 32124

BpInyCKHUK HAYYHMTCSH
- PemaTe pa3zHbie 3a1a4u TOBBIIIEHHOW TPYIHOCTH;
- aHAJIM3UPOBATh YCIIOBUE 33a[]a4i, BEIOUPATh ONTUMAIbHBII METO/1 PeIlieHus 3a1a4uu,
paccMmarpuBas pa3iMuHble METObI;
- CTPOUTH MOJIENb PEIIEHHUs 3a]]au, IPOBOJAUTH JOKa3aTeIbHbIE PACCYKICHUS MTPU
PELICHNUH 3a]1auH;
— pemaTh 3a1a4u, Tpedyromue nepedopa BApuaHTOB, TPOBEPKH YCIOBUH, BEIOOpa
ONTUMAJILHOTO Pe3yJIbTaTa;
- aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYUCHHbBIE PEUICHHUS B KOHTEKCTE YCIOBUS
3aJlauM, BBIOMPATH pPEUICHHs, HEe TPOTHBOPEYAIe KOHTEKCTY;
- MIEPEeBOJIUTH MPHU PELICHUH 3a1a4i HHPOPMAIUIO U3 OJTHOM (POPMBI 3aITUCH B IPYTYIO,
UCIO0JIb3YS MPU HEOOXOIUMOCTH CXEMBbI, TaOIHIIbI, TPaQUKH, TUATPAMMBL.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:
- pelaTh NPaKTHYEeCKHUEe 3a/1a4M U 3aJIa4M U3 IPYTUX MPEeIMETOB

I'eomeTpust

BbInyCKHUK HAy4YUTCH
— Brnagets reomeTpruueckuMH MOHATHSAMHE MPU PELICHUH 33/1a4 U IPOBEICHUU
MaTeMaTHYECKUX PaCCyXJICHHI;
— CaMOCTOSITENILHO (POPMYITHPOBATH ONPEACTICHHS T€OMETPUUECKUX (GUTYD, BHIABUTATH
TUTOTE3bI O HOBBIX CBOMCTBAX U MPHU3HAKAX FT€OMETPUUECKUX (GUTYP U 0O0CHOBBIBATH WIIH
OTIPOBEPraTh UX, 0000IIaTh UM KOHKPETU3UPOBATh PE3yIbTaThl HA HOBBIX KilaccaxX (uUryp,
MIPOBOJUTH B HECTIOKHBIX CITydasX KiIacCu(UKALNUIO GUTYP TIO Pa3TUIHBIM OCHOBAHUSIM;
— HCCIIEeIOBATh YePTEKH, BKITI0Yast KOMOMHAIINHN QUTYp, U3BIEKATh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHGOPMAIIUIO, TPEICTABICHHYIO HA YepPTEkKax;
— pemaTh 3a/1a4i FTeOMETPUYECKOT0 COJIEp>KaHusl, B TOM YHCIIE B CUTYalIUsIX, KOTIa
QITOPUTM PEUICHUS HE CIEeIyeT SIBHO U3 YCIOBUS, BHITIOIHATH HEOOXOAUMBIE NSl PEIICHHUS
3aJ1a4uM JOTIOJTHUTEIbHBIE TOCTPOCHHUS, UCCIIEIOBATh BOZMOKHOCTh IPUMEHEHUS TEOPEM U
dbopMyn s pelieHus 3a1ad;
— yMeTb (pOpMYITHPOBATH U IOKA3bIBATh TEOMETPUUECKHUE YTBEPKIACHUS,
— BIIAJIETh MOHATHSAMH CTEPEOMETPUH: TIPU3Ma, MapalIeNIeuIe]], MUpaMIIa, TeTpadp;



- HUMETh MPECTABICHHS 00 aKCHOMaX CTEPEOMETPUH U CICICTBUSIX U3 HUX U YMETh
MPUMEHSATh UX MPH PELICHUH 33/1a4;
- YMETh CTPOUTH CECUCHHSI MHOTOIPAHHUKOB C MCIIOJIb30BAaHUEM Pa3IHYHBIX METOJIOB, B
TOM YHUCIIE U METOJIa CIICJIOB;
- HUMETh MPEJCTABICHUE O CKPEIIUBAIOIIUXCS MPSIMBIX B IIPOCTPAHCTBE M YMETh HAXOIUTh
YrOJI U PACCTOSTHHE MEKIY HUMU;
- MIPUMEHSATH TEOPEMBI O TAPAILICIBLHOCTH MPSIMbBIX U TNIOCKOCTEH B MIPOCTPAHCTBE TIPU
pCIICHUH 3a/1aY;
- yMETh IPUMEHSTH apajlie/ibHOE IPOCKTHPOBAHHUE [T H300pakeHus Guryp;
- yYMETh IPUMEHSTH NEPIECHANKYIAPHOCTH MIPSIMOM U TUIOCKOCTH ITPH PEIICHUH 337134,
- BJIQJICTh MOHATHIMHU OPTOTOHAILHOE TIPOCKTUPOBAHUE, HAKIIOHHBIE U UX TIPOCKITHH,
YMETh IPUMEHATH TEOPEMY O TPeX MEPIECHANKYIIAPax MPU PEIICHUH 3a/1a4;
- BJIAJICTh MOHATHIMHU PACCTOSHHE MEXKY GUTypaMu B MPOCTPAHCTBE, OOIIHi
MEPIECHAUKYIIAP IBYX CKPEIIMBAIOIINXCS MPSIMBIX B YMETh IPUMEHSTH UX IIPU PEIICHUH 3a/1a4;
- BJIQJICTh MOHATHEM YTOJI MEXK/TY IPSIMOM M TUIOCKOCTHIO U YMETh MTPUMEHSATH €r0 IpU
pCIICHUH 3a/1aY;
- BJIQJICTh MOHATHSIMH JBYTPAHHBIA yroJI, YTOJI MEKAY IJIOCKOCTSIMH, TIEPICH UK Y/ ISIPHBIC
IUIOCKOCTH M YMETh TIPUMEHSTh WX IIPU PEIICHUH 3a/1a4;
- BJIQJICTh MOHATHAMH TPU3Ma, MapajuiesIenuIe/] i MPUMEHATh CBOMCTBA apalie/ienuea
[IPH PELICHUHN 3a7ay;
- BJIQJIETh MOHATHEM TPSAMOYTOJbHBIN MapayIe/ICIHIE U TIPUMEHSTH €r0 MPH PEIICHUH
3aja4;
- BJIAJICTh TIOHITUSAMH THUPAMU/IA, BUIBI TUPAMUI, STIEMEHThI IPABUIILHON MUPAMHIIBI 1
YMETh MPUMEHSITh MX MPH PEIICHUH 33/1a4;
- MUMETh MPEICTAaBICHUE O TeopeMe Diiiepa, MPaBUIbHBIX MHOTOTPaHHUKAX;
- BJIJICTh TIOHSITHUEM IUIOMIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MIPUMEHSTh €ro
[IPU PEIICHUH 3a/1a4;
- BJIJICTh TIOHSATUSAMHE TeJia BpalieHus (IHIHHIP, KOHYC, ap u cdepa), uX CEUCHUs U
YMETh MPUMEHSITh MX MPH PEIICHUH 3a/1a4;
- BJIJICTh TIOHSATUSMH KacaTeJIbHbIC MPSIMbIC U TNIOCKOCTH U YMETh MPUMEHSTh U3 TPH
pELICHUY 3a/1a4;
- MMETh MPECTABICHUS O BIIMCAHHBIX U OMHMCAHHBIX chepax U yMETh MPUMEHSTh UX MPH
pELICHUY 3a/1a4;
- BJIAJICTh TIOHATUAME 00beM, 00BEMbI MHOTOTPAHHUKOB, TEJ BPAICHHUS U IPUMEHSTH HX
[IPU PEIICHHUH 3a/1a4;
- HUMETh MPECTABICHUE O Pa3BePTKE [MIUH/PA U KOHYCA, IUIOMIAJN TIOBEPXHOCTH
[UIHHIPA ¥ KOHYCa, YMETh MPHUMEHSTh UX TPH PEIICHUH 3a7a4;
- HUMETh MPECTABICHUE O IUIONIAaU chepbl U YMETh MPUMEHSThH €0 P PEIICHUH 33/1a4;
- YMETh peliath 3a1a4d Ha KOMOMHAIIMA MHOTOIPAHHUKOB U TEJI BPAIIICHUS;
- HUMETh MPECTABICHUE O MOI00MH B MPOCTPAHCTBE U YMETh PeIIaTh 3a/1a4d Ha
OTHOIIIEHHE 00BEMOB H ILJIOIIAJICH TOBEPXHOCTEH MOJOOHBIX (UTYD.
B noBcenqHeBHO¥ *KM3HU ¥ TPU W3YYEHHUH PYTUX MPEAMETOB:
- COCTaBJIATh C HCIOJB30BAHUEM CBOWCTB TE€OMETPHUYECKMX (UTYp MaTeMaTU4YeCKHE
MOJICIH JUIs PEUICHHs 33Jad TPAKTUYECKOTO XapaKTepa W 3a7ad M3 CMEXHBIX TUCIUIUIHH,
MCCIIEIOBATh MOJTyYSHHBIC MOJICTH U UHTEPIIPETUPOBAThH PE3YJIbTaT

Boinycknuk noyuum 603Mo0MCHOCHb HAYYUMbCA
- Hmemwv npedcmagnenue 06 akcuoMamuyeckom memooe,
- 871a0emb NOHAMUEM 2eOMEMPULecKue Mecnma moyex 8 NPOCMpaHcmee u ymems
NpUMEeHAMb UX O/ peueHus 3a0a4;
- YMemb npumMeHamy 071 peuleHus 3a0ay C80UCMEa NIOCKUX U 08YCPAHHBIX V208,
MPexXepaHHO20 yena, meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPeXePAHHO20 Yend,



- 8nademsv NOHAMUEM NEPREHOUKVIAPHOe CeYeHUe NPUMbL U YMemb NPUMEHAMb €20 Npu
peutenuu 3a0a4;
umems npeocmasienue 0 080UCMEEHHOCMU NPABUTbHBIX MHO202PAHHUKO8,
8n1ademsv NOHAMUAMU YEHMPATbHOE U NAPANIENbHOe NPOSKMUPOSAHUe U NPUMEHAMb UX
npU NOCMPOEHUU CeYeHUll MHO202PAHHUKO8 MeMOOOM NPOEKYULL,
- uMemsb npeocmasienue 0 pazeepmie MHO202PAHHUKA U Kpamuaiuem nymu Ha
NOBEPXHOCIU MHO20CPAHHUKA,
- umMemsb npeocmasienue 0 KOHUYeCKUX ceueHusx;
- uMemsb npeocmasietue 0 Kacarnwuxcs cepax u KoOMoOUHayuy mei 8paujeHus u ymems
NPUMEHSAMb UX NPU PeUleHUU 3a0ay;
- NpUMEHSAMb NPU peuleHuU 3a0ay QopMyry pacCmoaHus om mouKu 00 NIOCKOCU,
- 811a0emb paA3HbLIMU CROCODAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMEMb NPUMEHAMb NPU
peweHuu 3a0a4,
- NpUMeHsIMb NPU peuleHUuU 3a0ay U 00OKa3amenbCmeae meopem 6eKMmopHbulil Memoo u
Memoo KOOpOuHam;
— umMems npeocmasieHue 00 aKkcuomax obvema, npumeHsIms opmyivl 06vEM0o8
NPAMOY20IbHO20 napaieienunedd, NPUMsl U RUPAMUObL, Mempad0pa NPU peueHuu 3a0ay,
- npuUMeHsimb meopemvl 006 OMHOUWEHUSX 00beMO8 NPU peuleHul 3a0ay;
- NpUMeHSIMb UHMe2Pa 0I5l BbIYUCTEHUS 00BeMO8 U NOBEPXHOCEL Mejl 8DAUeHUs,
BbIUUCTICHUS NIOWAOU CheputecKko2o nosca u 00vbema wmaposoco Closi;
- umemsb npeocmasienue 0 OBUNCEHUSX 8 NPOCMPAHCMEe: NAPAJLIeTbHOM NepeHoce,
CUMMempuYU OMHOCUMENbHO NIOCKOCHU, YEHMPATbHOU CUMMEMPUU, NO8OPONEe OMHOCUMENbHO
NPAMOTU, GUHMOBOU CUMMEMPUU, YMemb NPUMEHAMb UX NPU PeuleHuu 3a0ay,
- umems npeocmasienue o0 nioWaou OPMoOSOHAILHOU NPOEKYUU,
- uMemsb npeocmasienue 0 MmpexepaHHoOM U MHO20SPAHHOM Yeie U NPUMEHAMb CEOLCMBA
NIIOCKUX Y2108 MHO202PAHHO20 Y2ild NPU peuleHul 3a0ay;
- umMemsb npeocmasietus 0 npeoopa308aHuU NOO0OUsL, 2OMOMeEMuY U ymMems NPUMeHsImb
UX npu pewenuy 3a0a4;
- YyMemb peuams 3a0ayu Ha NIOCKOCIU MemoodamMu cmepeomempuu,
- yMemb NpUMeHsAMsb hopmyivl 00beMos8 npu peteHuly 3a0ay
BeKkTopbl M KOOPAHHATHI B IPOCTPAHCTBE

BbINyCKHUK HAYYUTCS
- BnaneTh MOHATHAMU BEKTOPBI M UX KOOPAMHATHI;
- YMETh BBITIOJIHATH OTIEPAIIH HAJl BEKTOPAMU;
- UCIOJIb30BaTh CKAJIIPHOE MPOU3BEICHHE BEKTOPOB MPH PELICHUH 3a71ay;
- MPUMEHSTh YPAaBHEHHE TUIOCKOCTH, (POPMYITy PACCTOSIHUS MEKIY TOYKAMH, YpaBHEHUE
cepsl IIpH PEIICHUH 337134,
- MPUMEHSTh BEKTOPBI U METOI KOOPAWHAT B MIPOCTPAHCTBE NIPU PEIICHUH 3a/1a4

BoinyckHuk nojiyuum 603M0MCHOCHIb HAYUUMbCA
- Haxoo0ums 0o6vem napaiieienunedd u mempasopa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
BEPULUH,
- 3a0a6amuv NPsMyrO 8 NPOCMPAHCMEE;
- HAXo0umv paccmosiHue om moyku 00 NIOCKOCMU 8 CUCmemMe KOOPOUHAM,
- HAXo0umbv paccmosiHue Mexcoy CKpewusaouumMucst NPSAMoIMu, 3a0aHHbIMU 6 CUCTEMe
KOOpOuHam

Hcropust MaTeMaTUKH

BpInycKHUK HAy4YHuTCS
— Nwmets mipencTaBieHne o0 BKJIa/Ie BBIIAIONINXCS MAaTEMATHKOB B pa3BUTHE HAYKH;
— MOHUMATh POJIb MATEMATUKH B pa3BUTUU Poccun

MeTtoabl MAaTEMAaTHKH



BpInycKHUK HAYUYHMTCS
- Hcnonb3oBaTh OCHOBHBIE METO/IbI JOKA3aTEIbCTBA, IPOBOAMTH JOKA3aTEILCTBO U
BBITIOJIHSTH OIIPOBEPKEHUE;
- IIPUMEHATh OCHOBHBIE METO/IbI PEIICHUS MATEMaTUYECKUX 3a/1a4;
- Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE XapaKTEpU30BaTh KpacoTy U
COBEpILIEHCTBO OKPYXKAIOLIEr0 MUPa U NIPOU3BEJICHUI UCKYCCTBA;
- MIPUMEHSATH NIPOCTEHIIINE TPOrPaMMHbIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAI[MOHHbBIE
CUCTEMBI [IPU PELICHUN MaTEMaTHUECKUX 3a/1a4;
- 10JIb30BaThCs MPUKIIAJAHBIMUA IPOTpaMMaMH M ITpOrpaMMaMy CUMBOJIbHBIX BBIYUCIIEHUM
U1l UCCIIEI0OBAHMSI MATEMAaTUYECKUX OOBEKTOB
Buvinycknuk nosyuum 603mM0X4CHOCHb HAYUUMbCA
- NPUMEHAMb MAMeMamuiecKue 3Hauus K UCCI1e008aHUI0 OKPYIHCAIOWe20 Mupa
(MoOenuposanue Gusuyeckux npoyeccos, 3a0aiu IKOHOMUKU)
Coaepixkanue yueOHoro npeamera «MaremaTtuka» Yri1y0JeHHbIH YPOBEHb
10 kaacc
Auare0pa u Hayasna aHanau3a 170 yacos

IToBTOpeHue. — 28 yacos

Pemenne 3agau ¢ UMCHOJIB30BaHUEM CBOMCTB YHMCENl W CUCTEM CUUCIECHHUS, JEIUMOCTH,
JIOJIE W YacTel, MPOLEHTOB, MOAYJIel uucen. PemieHue 3agad ¢ MCHOJIB30BaHUEM CBOMCTB
CTeneHed W KOpHEW, MHOTOYJICHOB, MPeoOpa3oBaHWii MHOTOYJICHOB W JIPOOHO-PAIIMOHATBHBIX
BbIpakeHUH. Penienne 3a1a4 ¢ MCHOJIb30BaHUEM TpaJyCHOM Mepbl yria. Moaynp 4ucia u ero
cBoiicTBa. Pemenue 3a1au Ha ABM)KEHHE U COBMECTHYIO pabOTy, CMECH M CIUIaBbI C MOMOIIBIO
JUHEIHBIX, KBaJPAaTHBIX U JPOOHO-PAllMOHANBHBIX YPAaBHEHUN U UX cUcTeM. Pemenue 3amau c
ITOMOIIIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOU MEPEMEHHOM, C TPUMEHEHUEM
M300paK€HUs YUCIOBBIX TPOMEXYTKOB. PeleHne 3a1a4 ¢ UCMOIb30BAaHUEM YUCIOBBIX (YHKIIMIMA
n ux rpaduxos. Mcnosnb3oBaHue CBOWCTB M TpadUKOB JIMHEWHBIX U KBaJIPATHYHBIX (DYHKITHH,

oOpaTHOil mponopuroHansHOCcTH U GyHkmuu Y =+ X . I'padudeckoe pelieHue ypaBHEHHI H

HepaBeHCTB. Vcnonb30BaHue onepanuil HaJl MHOKECTBAMH M BbICKa3bIBaHUAMU. Mcnionb3oBanue
HEpPaBEHCTB U CHCTEM HEpPAaBEHCTB C OJHOM IIEPEMEHHOM, YHCIOBBIX IPOMEKYTKOB, HX
00beIMHEHNI W TiepecedeHnid. [IpuMeHeHne npu penieHn 3a/1ad CBOMCTB apu(PMETHICCKON U
reOMETPUYECKON MPOrPEeccCHH, CYMMHPOBaHUS OECKOHEYHOM CXOJSIIeics TeoMeTpHUYecKon
IIPOrPECCHUHU.

MHuosxecTBa (YHCIIOBBIE, TeOMeTpHuecKux (uryp). XapakTepHUCTUUECKOE CBOMCTBO,
AJIEMEHT MHOXECTBa, IIyCTOEe, KOHEYHOe, OeckoHeuHoe MHOKecTBO. CrnocoObl 3anaHus
MHOecTB [logmHokecTBO. OTHOIICHUS MPUHAICKHOCTH, BKIIOYEHHS, paBeHCTBa. Onepanuu
Hag MHoxecTBamu. Kpyru Diinepa. Koneunsie W OecKOHEUYHBIE, CYETHBIE M HECUETHBIC
MHO>KECTBA.

HctunHble W JI0)KHBIE BBICKA3bIBAHUS, ONEpalMM HaJ BBICKA3bIBAaHUAMH. Aneedpa
gvickazviganuti. CBS3b BBICKA3bIBAHMNM C MHOXKECTBaMHU. KBaHTOpPBI CYIIECTBOBaHHUS U
BCEOOIIHOCTH.

3akoHbl JOTHKH. OchosHble no2udeckue npasuna. PelleHne JOTMYecKMX 3a7ad C
UCIOJIb30BAHUEM KPYroB DHJiepa, 0CHOBHbIX 102UUECKUX NPABUIL.

VYmo3zakmouenns. OOOCHOBaHMS M J0Ka3aTeNbCTBO B MareMaTuke. Teopembl. Bupsl
MaTeMaTU4YeCKUX YTBEPKICHUH. Buodwvr oOokazamenvcms. Mamemamuueckas uUHOYKYUS.
Ymeepoicoenusn: obpamnoe OanHOMY, NPOMUBONONONCHOE, 00pAMHOE NPOMUBONOTIONCHOMY
oannomy. IIpu3HaK 1 cBOMCTBO, HEOOXOAUMBIE M JOCTATOUHBIE YCIOBHUSI.

Ocnosnas meopema apugmemuxu. Ocmamxku u cpasHenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamxax. Manas meopema ®epma. Q-uuHvle cucmemvl CHUCTEHU.
Dynxyusa diinepa, 4ucio u cymma oenumeneti HAMypaIbHO20 YUCIA.

Tpuronomerpuyeckue GpyHkuuu u ypapHenusi — 109 gac



PangnanHas wmepa yriia, TPUTOHOMETPUYECKAs OKPYXKHOCTb. TpUroHOMETpHUYECKHUE
¢bysakuuu yucen U yriaoB. QopMynbl TIPUBEICHHUS, CIOKEHUS TPUTOHOMETPHUECKUX (YHKIHUH,
dbopMynbl  JBOWHOTO ¥ TOJIOBUHHOTO aprymenTta. [IpeoOpa3oBaHue CyMMBI, Pa3HOCTH B
MIPOU3BEJICHNE TPUTOHOMETPUYECKUX () YHKIIHIA, 1 HA00OPOT.

Hynu ¢yHKIMM, TPOMEXKYTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamGombmiee u
HanMeHblIee 3HaueHne Gpynkuuu. [lepuoanyeckne GyHKINM U HAUMEHBIINIA 1Teproa. YeTHble U

HeueTHble GYHKIMU. DYHKyuu «OpoOHAs 4acme Yuciay y:{x} U «yenas 4acmo YUCIa»

y=[x].
Tpuronomerprueckre (GpyHKIIMM YUCIOBOrO aprymeHra Y =COSX, y=SinX, y=tgXx,
y =ctg X. CpoiicTBa 1 rpauKu TPUTOHOMETPUUYECKUX (PYHKLINH.

OOpaTHble TPUTOHOMETPUUECKHUE (PYHKIMHU, UX TJIaBHbIE 3HAUEHHUS, CBOMCTBA U rpapuKu.
Tpuronomerpuueckue ypaBHeHHs. OIHOPOAHBIE TPUTOHOMETPUYECKHE YypaBHEHHs. PemieHue
MPOCTENIINX TPUTOHOMETPUYECKUX HepaBeHCTB. lIpocTeiine cucTeMbl TPUTOHOMETPHUECKHUX
YpaBHEHUM.

Kommnuiexkchsble ynciaa — 12 yacos

[lepBuuHble TpPENCTABIEHHUS O MHOXECTBE KOMIUIEKCHBIX uucen. J[eicmeus c¢
Komnaekcuvimu yucaiamu. Komnnexcno conpsidcennvie yucia. Mooyns u apsymenm uucaa.
Tpuconomempuueckas ¢opma romniekcHo2o uucia. Pewenue ypasnenuii 6 KOMNIEKCHbIX
YuCaax.

BeposiTHOCTH M CTATHCTHKA, JIOTHUKA, TeOpUsi rpadoB U kKoMOuHaTopuka — 10 yacos

[loBTropenue. Hcmonb3oBaHue TaONIMI W AMArpaMM Ui TPEJCTABICHUS JaHHbBIX.
Pemenune 3amau Ha NpUMEHEHHE ONMMCATENBHBIX XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHUX,
HauOOJIBIIEr0 W HAaMMEHBILEro 3HAUYEHUs, pa3Maxa, JAUCIEPCHUM M CTaHJIApTHOI'O OTKIOHEHHUS.
Brruncienue 4acTtoT W BEpOATHOCTEH COOBITHH. BhIuncieHuWe BEpOATHOCTEH B OMBITaxX C
PaBHOBO3MOKHBIMH  3JIEMEHTapHbIMH  HcXojgaMu.  Mcmonb3oBaHue ~ KOMOMHATOPHKH.
Brruncnenue BepoOSTHOCTEH HE3aBUCHMBIX COOBITHHA. lcmosib3oBaHue QGOpMyIbI CIIOXKEHHS
BEpPOSTHOCTEH, rarpamm Diiiepa, IepeBa BeposTHOCTEH, popMyibl bepHysim.

O0600menne u moBropenne — 11 yac

I'eomeTpusi — 68 yacon

AKCHOMBI CTEPeOMETPHUH U CJIEACTBUA — S 4acoB

Pemenune 3amau ¢ UCnosab30BaHWEM CBOMCTB (uryp Ha miockocTu. Perienue 3agau Ha
JIOKa3aTeNbCTBO M IIOCTPOCHHE KOHTPHpUMEpoB. [IpuMeHEHHE NpPOCTEHIIMX JOrMYECKUX
npaBwl. PemieHne 3agad ¢ MCIOJIB30BAHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOLICHUN B
IPSIMOYTOJIbHBIX TPEYrOJbHUKAX, (DAKTOB, CBA3AHHBIX C YETHIPEXYroJbHUKAMU. Pemenue 3agay
C MCIIOJIb30BaHMEM (DAKTOB, CBSI3aHHBIX C OKPYXHOCTAMH. PelieHue 3agauy Ha M3MEpeHHs Ha
IUIOCKOCTH, BBIYMCICHUS JJIMH W IUomaneil. Pewenue 3a0au ¢ nOMOWbIO 6eKMOpos U
KOOpOuHam.

Harnsannas crepeomerpus. [lpusma, napajuienenunen, nupaMmuia, TeTpasp.

OcHOBHBIE NIOHATHS TEOMETPUM B NPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEACTBHUS
u3 HuX. [lonamue 06 akxcuomamuueckom memooe.

ITapa/uteIbHOCTH NPAMBIX M IJIOCKOCTel — 19 yacoB

Teopembl 0 mapameIbHOCTH MPSAMBIX U IUIOCKOCTEN B IpocTpaHcTBe. [lapamnensHoe
MIPOEKTUPOBaHKE U U300paxkenue Gpuryp. I eomempuueckue mecma modex 8 NPOCMpaHcmee.

Teopema Menenas ona mempasopa. IlocTpoeHne ceyeHMid MHOTOTPAHHUKOB METOJIOM
cienoB. lLleHTpanpHOe npoexTupoBaHue. I[locTpoeHue cedeHHii MHOTOIPAHHHUKOB METOJOM
MIPOEKIUH.

CkpermuBaromecs npsiMble B IPOCTPAHCTBE. YTOI MEXy HUMHU. Memoobl HaxoxicoeHus
PAccmoanull Mexcoy CKpewus8aouumMucs npambiMu.

IlepneHaMKYyISAPHOCTH NMPAMON H II0CKOCTH — 20 YacoB

OproroHanbHoe mnpoekTupoBaHue. Haxionnsle u mnpoeknuu. Teopema o0 Tpex
NEPIEHIUKYJIIIpax.



Buowr  mempasopos.  Opmoyenmpuueckuii  mempa’op, KAPKACHbLL — mempasop,
pasnozpanuslii mempal’op. Ilpsamoyeonvrolii mempas’dp. Meduanwvl u bumeouanvt mempas’opa.

Jocmpausanue mempasdpa 00 napannerenuneod.

Paccrosinuss mexay ¢urypamu B mpoctpancTtBe. OOmMiA TEpHEHIUKYISP OBYX
CKPEILMBAIOIINXCS IPSMBIX.

VYrnel B mpoctpaHcTBe. IlepneHaukynspHble IUIOCKOCTU. [lnowyadb 0opmo2oHanbHOU
npoexyuu. Ilepnenouxynsapnoe ceyenue npusmel. IpexepanHvlii U MHO20SPAHHBIU Y20l
Ceolicmea niockux yenoe MmHocoepannozo yena. (Ceoucmea NIOCKUX U O8Y2PAHHBIX Y2l08
mpexepanno2o yena. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Yeld.

MHuororpanauku 12 yacos

Bunel MHOrorpaHHukoB. Paszeepmku  mMHoeoepanHuka. Kpamuauvwue nymu Ha
NOBEPXHOCU MHO202PAHHUKA.

Teopema Oiinepa. llpaBunbHblE MHOTOTPAHHUKH. /[80licmEeHHOCMb  NPABULLHBIX
MHO202PAHHUKOS.

[Tpuszma. [Tapannenenumnen. CpoiicTBa  mapajieienunesa. [IpssmoyronbHbIN
napajuienenunes. HaknoHHbIe TPU3MBL.

[Mupamuna. Buael nupamuja. OneMeHThl TNpaBWiIbHOW mnupaMujiel. [lupamunel ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U I'paHsIMHU, UX OCHOBHBIE CBOICTBA.

[Inomaau moBepxHOCTEH MHOTOTPAaHHUKOB.

VYcedeHHas mupaMuia ¥ yCEUEHHBIN KOHYC.

BekTopbl B npocTpancTBe — 6 YacoB

Bextops! u koopanHaTel. CymMmmMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIO. YTOJI MEKIY
BekTopamu. CKaJlspHOE ITPOU3BEACHHUE.

IToBTOpEHUE — 6 YacoB

11 kaace
Anre0Opa u Hayasa anajau3a 170 yacos

Crenenn u kopHu. PyHkuuu — 69 yac

CreneHb C JCHUCTBUTEIBHBIM I[IOKa3arelieMm, CBoWcTBa cTeneHu. [Ipocreitmme
MoKa3aTeabHble ypaBHEHHUS 1 HEPABEHCTBA.

[lokazarenpHas GyHKINA U ee cBoiicTBa U rpaduk. Yucno € u pyHkuus y =e*.

Jlorapucdm, cBoiictBa Jorapupma. JlecaTmuHbIi M HATypalbHBIA  Jorapudm.
[IpeoOpazoBanue  jorapudmuueckux  BblpakeHud. Jlorapudmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBONCTBA U rpaduk.

Crenennas ¢pyHkuus U ee cBoiicTBa u rpaduk. ppanuoHnanbHble ypaBHEHUSI.

IlepBooOpa3Has U MHTErpajl. YpaBHeHHsI M HepaBeHCTBAa — 51 yacoB

Meton uHTepBaJIOB Ui peuieHUs HepaBeHCTB. [IpeoOpasoBanust rpadukoB (QyHKIUI:
C/IBHUI, YMHOXEHHE Ha YHUCIO, OTPAKEHHUE OTHOCHTEIHHO KOOPAMHATHBIX ocel. I'paduueckue
METO/Ibl PEIICHUs] ypaBHEHUN U HepaBeHCTB. PelieHne ypaBHEHMI W HEPABEHCTB, COJECPIKAIINX
MIEPEMEHHYIO TI0J1 3HAKOM MOJIYJISI.

Cucrembl OKa3aTeNbHBIX, JOTapu(PMUIECKUX U UPPALUOHAIBHBIX YpaBHEHUNU. CHCTEMBbI
MOKa3aTeIbHbIX, JOrapu(MUUECKUX U UPPALMOHATILHBIX HEPABEHCTB.

B3anmuo o6patnblie pyHkuuu. I'paduku B3auMHO 0OpaTHBIX (YHKIIHIA.

VYpaBHEHUs, CUCTEMBI YPaBHEHHH C ITapaMeTpoM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu eviuie 2 CHeYUaIbHbIX
6udos. Teopema Buema, meopema be3y. I[Ipusooumvle u Henpugooumvle MHo2ouneHvl. OCHO8HAsL
meopema  aneeopvl. Cummempuueckue MHO204YNeHbl. Llenouucnennvie u  yeno3HayHvle
MHO20UIEeHDL.

Huoganmosvl ypasnenus. [{enuvie opoou. Teopema Depma o cymme Kk6aopamos.

Cymmul u paosl, Memoovl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubIUNCEHUU OCUICMBUMENLHBIX YUCEN PAYUOHATLHBIMU.

MHnooicecmea na KOOpOUHAMHOU NIOCKOCMU.

Hepasencmeso Kowu—Bynsaxoeckozo, nepagencmeo Hencena, nepasencmea o cpeoHux.



[onsitne npenena ¢yHKuuu B TOouke. [lonamue npedena @yHKyuu 6 6ECKOHEUHOCMU.
Acumnmomul epagura @yuxkyuu. CpaeneHue 0OECKOHEUHO MANbIX U OECKOHeYHO OOIbULUX.
HenpepwiBHOCTh yHKIINMN. Coticmsa nenpepulenvix (hynxyui. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢ynkuuu. IlpomsBognas ¢ynkuumm B Touke. KacarempHas x
rpadpuky ¢ynkmun. I'eomerpudeckuid W (U3MUECKUE CMBICH TMPOU3BOAHON. [Ipumenenue
npouzeooHou 6  qhusuxke. [IpousBoguble  snemeHTapHbIX  QyHKuumid.  [IpaBuna
maddepeHunpoBanusl.

Bropas npousBoHast, ee reOMETPUICCKUN 1 (PU3HIECKUNA CMBICI.

Touku 3kcTpemMyma (MakcuMyMma U MUHUMYMa). VccnenoBanue aneMeHTapHbIX QyHKIMH
Ha TOYKM DKCTpEeMyMa, HauOOJIbLIECE W HAUMEHBIIEE 3HAYEHHE C IMOMOIIBIO IIPOU3BOIHOM.
Ilocmpoenue epagurkos Qynxyuii ¢ nomowbro NPou3BooHsIX. Ilpumenenue npouzeooOHoU Npu
peutenuu 3a0a4. Haxoowcoenue sxcmpemymos ¢hyHKyuii HeCKOIbKUX nepemMeHHbIX.

[TepBooOpaznasi. Heompenenenusiii unHTerpasn. I[lepBooOpa3Hbie  AIIEMEHTapHBIX
¢byukuuil.  Ilnomanes  kpuBonmHenHoM — Tpanemuu.  @®opmyna  Herotona-JleiOuuua.
OnpeneneHHblil UHTErpal. Buiyucnenue niowaoeti niockux gueyp u 00vemos mein 8paujeHus ¢
NOMOWbIO UHMe2pada..

Memoowi pewienus OYHKYUOHATbHBIX YPABHEHUN U HEPABEHCMNE.

BeposiTHOCTB U CTATHCTHKA, JIOTHKA, TeopHus rpadoB 1 koMOMHaTopuka — 11 yacoB

Beposamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposimHoCmel.

VYcnoBHas BeposTHOCTh. IIpaBuino ymHOXeHHs BeposATHocTed. dopmyna NOJHON
BeposiTHocTH. Popmyrna baiteca.

JluckpeTHble ciydaiiHble BeMWYMHBI U pactpeneneHus. CoBMECTHBIE pacIpe/ieieHHUs.
Pacrnipenienienne cyMMbl U IPOU3BEACHUS HE3aBUCUMBIX CIIydallHBIX BEIMYMH. MaTemaTH4ecKkoe
OXKMJAHWE W JUCIEepCcHs CIydallHON Benu4MHbI. MaremMaTH4ecKoe OXHUAaHWE W JUCTepCus
CYMMBI CITy4alHBIX BEJIUYHUH.

bunapuas cinyvaitHas BenuuuHa, pacnpeaenenue  bepnymin.  ['eomerpuueckoe
pacnpenenenue. buHOMManpHOE paclpeleleHHe W ero CBOWCTBA. [ unepeeomempuyeckoe
pacnpeodeneHue u e2o ceolicmaa.

HenpepoiBHble  ciiydaiiHble  BenuuuHbl.  [lmoTHOCTH  BepositTHOCcTH.  DyHKIUA
pacnpeznenenusi. PaBHoMepHOe pacnpeeneHue.

IlokazamenvHoe pacnpeoeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacrnpenenenue. OyHKINS
Jlanmaca. Ilapamerpsl HopManbHOTO pacnpeneneHusi. I[lpumepbl ciydallHBIX —BEJIUYUH,
MOAYMHEHHBIX HOPMAJILHOMY 3aKOHY (TMIOTPEUIHOCTh U3MEPEHHH, pOCT uenoBeka). [lenmpanvras
npeoenvbHas meopema.

Hepasencmeo Yebdviuesa. Teopema Hedviuesa u meopema beprynnu. 3axon 60abuiux
yucen. Bvlioopounsiii memoo usmepenus eepoamuocmeti. Ponw 3axona b6onvuux uucen  mayke,
npupooe u obujecmae.

KoBapuamus aByx ciywaitHeix BenuuyuH. lloHAtne o kod(hduLMEHTE KOPPESIIHHU.
CoBMecTHble HAOMIOACHUS JABYX CIYYalHBIX BEIUYHUH. Bwibopounwiii  koaghguyuenm
Koppensyuu. Jlunetinas peepeccus.

Cmamucmuuecxkas eunomeza. Cmamucmuka Kpumepus U ee YPO8eHb 3HAYUMOCHU.
IIposepka npocmetiwiux eunome3. Imnupudeckue pacnpeoeieHus U Ux cés3b ¢ meopemuieckumu
pacnpedenenuamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmeuu. HHvekmugHble U CIOPBLEKMUBHbIE COOMBEMCMBUSL.
buexyuu. [{uckpemnasa nenpepvignocmeo. Ilpunyun /[upuxie.

Koouposanue. J]eouunas 3anuce.

Ocnosnvle nouamus meopuu 2paghos. [lepeevsa. Jlgouunoe oepeso. Ceaznocme.
Komnonenmul ceaznocmu. Ilymu na epage. Juineposuvl u I amunbmonogvl nymu.

IloBTOpenue — 39 yacos

I'eomeTpus 68 yacos

Tesia Bpamenusi: HTMJIMHAP, KOHYC, ap — 17 yacos



Tena Bpamienus: UUIMHAP, KOHYC, map U cdepa. CeueHus MUIUHAPA, KOHYca U HIapa.
[ITapoBoii cerMeHT, mapoBO CIOM, HIAPOBOM CEKTOP (KOHYC).

Dnemenmol chepuueckou eeomempuu. Konuveckue ceuenus.

KacarenbHble mpsiMble M IUIOCKOCTH. BrmcanHble u omucaHHble cdepsl. Kacarowuecs
cgpepwi. Kombunayuu men 8paujerus.

VYpaBHenue mnockoctd. dopmyna paccTOSIHUS MEXAY TOUYKaMH. YpaBHEHUE C(]EpHI.
Dopmyna paccmosHusi om mouku 0o niockocmu. Cnocobwvl 3a0anus NPAmol YpaeHeHUAMU.

Pewenue 3a0au u Ookazamenbcmeo meopem ¢ NOMOWbIO BEKMOPO8 U MemoooM
KOOpOUHam. JnemMeHmyvl 2eoMempuu Macc.

O0bembl Tes1 — 22 yaca

[Monsitue oObema. OOBeMBI MHOTOTPaHHUKOB. OOBEMBI Tel BpalICHUSA. AKCUOMbL
obvema. Bvleoo opmyn o6vemos npsamoyeonrvho2o napaiienenunedd, NpuMvl U NUPAMUObL.
Dopmynvl 011 HaxoxHcOeHUus 0bvema mempa’opa. Teopemvl 06 OMHOWEHUAX 0OBEMOS.

Ipunooscenuss unmezpana K Gbl4UCIEHUIO 00bEMO8 U NOBEPXHOCMEU MeN 8PAUJEHUS.
Inowaow cghepuueckozo nosca. Obvem waposoco cnos. llpumenenue obvemos npu peuweHuu
3a0auy.

[Tnomans chepsr.

Pazeepmra yununopa u kouyca. IInonians TOBEPXHOCTH HWIMHIPA M KOHYCA.

KoMOuHaImm MHOTOTPaHHUKOB U TEJT BPAIICHUSI.

MeTtox KOOPAUHAT B pocTpaHcTBe — 15 yacos

[Tomo6ue B mpoctpancTBe. OTHOMIEHHE 0OBEMOB | IUTONIAICH TTOBEPXHOCTEN TOI0O0HBIX
¢buryp.

suoicenust 8 npocmpancmee. napanienbhbvlil NePeHoc, CUMMEMPU OMHOCUMETbHO NIIOCKOCHI,
YEeHMPATIbHASL CUMMEMPUS], NOBOPOM OMHOCUMENLHO NPSIMOLI.

Ilpeobpaszosanue nooobus, ecomomemus. Pewenue 3a0au na niockocmu ¢
UCNONIL308AHUEM CINEPEOMEMPUYECKUX MEMO08.

IToBTOpeHue u 0600menne — 14 yacon



