l. I[lnanupyembie pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaIMeTa «MATeMAaTUKA)
1)JInyHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00yUYAIOIIMXCS K cede, K CBOEMY 310POBbIO, K MO3HAHUIO Ce0sI:

— OpueHTauus oOyyarouuxcs Ha JIOCTH)KEHHME JIMYHOTO CYacThsl, pEaM3alli0 MMO3UTHUBHBIX JKU3HEHHBIX NEPCIEKTUB, WHUIMATUBHOCTD,
KpPEaTUBHOCTb, TOTOBHOCTh M CITIOCOOHOCTH K JINYHOCTHOMY CaAMOOTIPEICIICHUIO, CIIOCOOHOCTh CTAaBUTD LIEJIN U CTPOUTH KU3HEHHBIC TIIaHBI,

—  TOTOBHOCTH M CIIOCOOHOCTH 00€CIEUUTh ce0e U CBOMM OJHM3KUM JOCTOHHYIO KU3HB B MPOLIECCE CAMOCTOSTEIHHOM, TBOPUECKOW U OTBETCTBEHHOMN
NeSITENIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS K OTCTaWBAaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTH M CHOCOOHOCTH
BbIpa0aThIBaTh COOCTBEHHYIO MO3MUIMIO [0 OTHOIICHHUIO K OOIIECTBEHHO-TIOJIMTUYECKUM COOBITHSIM IMPOLUIOrO U HACTOSIIEr0 Ha OCHOBE OCO3HAHUS U
OCMBICJIEHUS] HCTOPHUH, TYXOBHBIX [IEHHOCTEW U JTIOCTUKEHUH HaIllel CTPaHBbI;

— TOTOBHOCTh U CIIOCOOHOCTh OOY4YaroIIMXCSl K CaMOPA3BUTUIO UM CAaMOBOCIUTAaHUIO B COOTBETCTBHHM C OOIIEYETOBEUYECKHMHU LIEHHOCTSIMU U
ujeanaMu Ipax/JaaHCKOro o0O1iecTBa, NOTPeOHOCTh B (PU3NUYECKOM CAMOCOBEPLIEHCTBOBAHNH, 3aHATUSAX CIIOPTUBHO-030POBUTEIBHOMN AESATEIbHOCTHIO;

— TPUHATHE W peanusalys IeHHOCTeW 370poBOro M 0Oe30macHoro oOpasza KU3HH, OepekHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K
coOcTBEHHOMY (U3UYECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO;

—  HEMpUATHE BPEIHBIX MPUBBIUCK: KYPECHHUsI, YIOTPEOICHUS aTKOTOIs, HAPKOTHKOB.

JInyHoCTHBIE pe3yJbTaThl B cepe oTHOMEeHHH o0yyarommxces K Poccnu kak k Poanne (OredecTBy):

—  poccuiickas WIEHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHMCKOW HMJIEHTUYHOCTH B MOJIMKYJIBTYPHOM COILMYME, YYBCTBO MPHUYACTHOCTU K
HCTOPHUKO-KYJIbTYPHOU OOIIHOCTH POCCHICKOTO HapoJia u cyan0e Poccuu, maTproTrs3M, TOTOBHOCTH K CITy)KeHHI0 OTEUeCTBY, €Tro 3aIluTe;

—  YBQOXKEHHE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTHU mepea PoawHO#M, ropaocTu 3a cBOMl Kpai, cBoro PonuHy, mpoluioe M HacTosuiee
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu, yBakeHHE K TOCYIapCTBEHHBIM CHMBOJIaM (Tep0, dar, THMH);

— (dopmupoBaHHE YBOXECHHUS K PYCCKOMY SI3BIKY KaK TOCYAapCTBEHHOMY sI3bIKy Poccuiickoit denepariuu, SBISIONIEMYCSI OCHOBOW POCCHICKOM
UJCHTUYHOCTHU U TJIaBHBIM (PAKTOPOM HallMOHAJILHOTO CAMOOTIPEEeIICHUS;

—  BOCIHTaHUE YBAXKEHUS K KYJIbType, S3bIKaM, TPAIUIUSAM U 00bIYasiM Hapo10B, MpokuBaroImux B Poccuiickoit denepanuu.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMEHNH 00YUAOIIMXCS K 3aKOHY, TOCYIapPCTBY M K IPaKIaHCKOMY 001eCTBY:

—  TPaXJIaHCTBEHHOCTb, IPaX/IaHCKas MMO3UIIMS aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCHICKOTO 00IIECTBA, OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHbBIE
mpaBa U OOSA3aHHOCTH, YB@XKAIOIIETO 3aKOH U MPABOMOPSAOK, OCO3HAHHO TNPUHUMAIOIIETO TPAJUIMOHHBIE HAllMOHAIIbHBIE U OOIIEUEIOBEYECKUE
T'YMaHUCTHYECKUE U JEeMOKpPAaTHUYECKHE IIEHHOCTH, TOTOBOTO K Y4aCTHIO B 00IIIECTBEHHOM KU3HU;

— TMpPU3HAHHE HEOTUYKJIAEMOCTH OCHOBHBIX IpaB M CBOOOJ 4YEIOBEKa, KOTOPbIE MPUHAAIEKAT KaXKJIOMY OT PpOXKIEHUS, TOTOBHOCTH K
OCYILIECTBIICHUIO COOCTBEHHBIX MpaB U CBOOOJ Oe3 HapylIeHUs MpaB M CBOOOJ APYrUX JIMI, TOTOBHOCTh OTCTaMBAaTh COOCTBEHHBIE MpaBa U CBOOOJIBI
YeloBeKa U rpakJaHHa COTJIACHO OOIIeTPU3HAHHBIM MPUHIIMIIAM U HOPMaM MEXIYHApOJHOTO MpaBa u B cooTBeTcTBUU ¢ KoncTuTyrueit Poccuiickoit
®denepannu, MpaBoBas U MOJUTHYECKAS TPAMOTHOCTb;

—  MHPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U OOIIECTBEHHOW MPAKTUKHU, OCHOBAaHHOE HA JUANOre KyIbTyp, a
TaKXKe Pa3IUYHBIX GOpPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHUE CBOETO MECTA B MOJUKYIBTYPHOM MHUPE;




—  HMHTEPUOPU3ALMS LIEHHOCTEN AEMOKPATUH U COLIMAIIBHOM COJIMIAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYJIMPOBAHHUIO OTHOILLICHUN B TPYIIIE WUIIU
COLMAIbHOM OpPraHU3aluu;

- T'OTOBHOCTB 06yqa}onmxcs1 K KOHCTPYKTHMBHOMY Y4YaCTHIO B IIPHUHATHU pGHIGHI/If/'I, 3aTparuBaromiux HX IpaBa W HUHTCPCCbBI, B TOM 4YHCIIC B
pa3nuyHbIX (hopMax oOIIECTBEHHON CaMOOPTaHU3aIMY, CAMOYIPABJICHHUS, OOIIECTBEHHO 3HAYNMOM JEATEIbHOCTH;

- IMPUBCPIKCHHOCTE HACAM HWHTCPHAIIMOHAIU3Ma, I[p}I)K6I>I, PaBCHCTBA, B3aWMMOIIOMOIIM HAPOJOB, BOCIUTAHUC YBAXUTCIIBHOTO OTHOLICHUSA K
HallMOHAJILHOMY JIOCT

—  OUHCTBY JIIOZEH, UX UyBCTBaM, PEIUTHO3HBIM YOEKICHUSIM;

— TOTOBHOCTh OOYyYaloLIUXCS MPOTUBOCTOATH HJAEOJIOTUM 3KCTPEMU3MA, HalMOHAINW3Ma, KCeHO()OOMM; KOPpPYNUHH; AUCKPUMHUHALUU IO
COIHAJIbHBIM, PCIIMTUO3HBIM, paCOBbIM, HAIWMOHAJIBHBIM MPU3HAKAM U JPYT'MM HCTATUBHBIM COMAJIBHBIM ABJICHUSM.

JInuyHOCTHBIE pPe3yabTaThl B cdepe OTHOLIEHH 00yIAIOIIUXCS € OKPYKAOIMIMMH JHObMU:

—  HpPaBCTBEHHOE CO3HAaHWE W IIOBEJICHHWE HAa OCHOBE YCBOCHHS OOIICYENIOBEUECKMX IIEHHOCTEH, TOJEPAaHTHOTO CO3HAHWS M TIOBEICHHUS B
MOJIMKYJIBTYPHOM MUPE, TOTOBHOCTH W CIIOCOOHOCTH BECTH JUAJIOT C IPYTHMMH JIIOJBMH, TOCTUTATh B HEM B3aMMOITIOHUMAaHHMsI, HAaXOAUTh OONIUE [N U
COTPYIHHMYATH I UX TOCTHIKCHUS;

—  TNPUHATHE TYMaHUCTHYECKUX IICHHOCTEH, OCO3HAHHOE, YBAXHUTCIBHOE W JOOPOKEIaTeIbHOE OTHOIICHHE K JAPYroMy YelIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

—  CHOCOOHOCTH K COTIEPEKUBAHUIO M JOPMHUPOBAHUE MIO3UTHBHOTO OTHOIICHHUS K JIIOSIM, B TOM YHCJIE K JIALIAM C OTPAaHHYCHHBIMH BO3MOKHOCTSIMU
3I0POBBSI ¥ MHBAJHIAM; OEpeKHOE, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHE K (PU3UYECKOMY M TICHXOJOTHYECKOMY 3JI0POBBIO JIPYTHX JIIOJCH,
YMEHHE OKa3bIBaTh MEPBYIO TIOMOIIIb;

—  (opMupoBaHKE BHIPAKCHHON B TIOBEJACHUN HPABCTBEHHOH MO3HIIMH, B TOM YHCJIE CIIOCOOHOCTH K CO3HATEILHOMY BEIOODPY 100pa, HDAaBCTBEHHOTO
CO3HAHUS W TIOBEJICHUS Ha OCHOBE YCBOCHHS OOIICUEIIOBEYECKUX IIEHHOCTEH M HPABCTBEHHBIX YYBCTB (YECTH, JIOJITA, CHPABEIITUBOCTH, MUJIOCEP M H
TPYKEIT00us);

—  pa3BUTHE KOMIICTCHIIMH COTPYJHMYECTBA CO CBEPCTHMKAMH, IETHBMH MIIAJIIETO BO3pacTa, B3pPOCIBIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO
MIOJIC3HOM, Y4eOHO-UCCIIEI0BATEILCKOM, IPOCKTHOW U APYIHX BUAAX JICSITEIHHOCTH.

JIN4YHOCTHBIE Pe3yJIbTAThI B cepe OTHOMIEHUIH 00YyYAKIIMXCH K OKPY/KAK0IIeMy MUPY, ’KMBOI IPUPOJAeE, Xy105KeCTBEHHON KYyJIbType:

—  MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKH, 3HAUUMOCTH HayKH, TOTOBHOCTb K HAy4HO-TEXHHYECKOMY
TBOPYECTBY, BJIaJICHUE JOCTOBEPHOI MH(OpMaIUel 0 NepeoBbIX JOCTHKEHHUSIX U OTKPBITUSAX MUPOBOM M OTEUECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTD B
Hay4HbIX 3HAaHUAX 00 yCTpoiicTBE MHUpa U OOLIECTBA;

— TOTOBHOCTb U CIOCOOHOCTH K 00pa3oBaHMIO, B TOM YHUCIIE CaMOOOpa30BaHMIO, Ha MPOTSHKEHUM BCEW JKU3HM; CO3HATEIBHOE OTHOILEHHE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEMIHOM NMpodecCHOHaIbHON U 00IECTBEHHOM NesITeNbHOCTH;

—  DKOJIOTMYECKasl KylbTypa, OepeHOe OTHOLIEHHs K pOJHOU 3emie, MPUPOIHbIM OorarcTBaMm Poccun u Mupa; MOHMMaHHE BIUSHHS COLMATILHO-
SKOHOMMUECKHUX IIPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHON Cpelbl, OTBETCTBEHHOCTD 33 COCTOSIHUE NMPUPOIHBIX PECYPCOB; YMEHMSI U HABBIKU
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Pa3yMHOI0 MPUPOAOIOJIb30BaHUs, HETEPIIUMOE OTHOUIEHUE K JEHCTBUSAM, IPUHOCSIIUM BpEJ SKOJIOTMH; IPUOOPETEHUE OIbITa 3KOJIOI0-HAIPAaBIEHHOM
NESITENIbHOCTH;
—  3CTETHUYECKOE OTHOIIEHMSI K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00yCTPOMCTBY COOCTBEHHOTO OBITA.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4aloIUXCcs K ceMbe M POAUTEIAM, B TOM YHCJIe IOAr0TOBKA K CeMeiHOM JKU3HU:
—  OTBETCTBEHHOE OTHOIIEHHUE K CO3/IaHUI0 CEMBU HA OCHOBE OCO3HAHHOIO NPUHATHS LICHHOCTEH CEMEVHON KU3HU;
—  TOJIOXKUTENIbHBIN 00pa3 ceMbU, POAUTENILCTBA (OTLOBCTBA U MATEPUHCTBA), UHTEPUOPU3ALMS TPAJULIMOHHBIX CEMEMHBIX LIEHHOCTEH.

JIn4HOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHHUSI 00y4YAIOUIUXCS K TPYAY, B chepe COHATbHO-IKOHOMUYECKHX OTHOIIEHMIA:

—  yBaX€HHE KO BceM (opmMaM cOOCTBEHHOCTH, FTOTOBHOCTb K 3alllUTE CBOEH COOCTBEHHOCTH,

—  OCO3HaHHBIN BEIOOP OyayIiei mpodeccuu Kak myTh U CIIOCO0 peanu3anui COOCTBEHHBIX KU3HEHHBIX TJIAHOB;

—  TOTOBHOCTH OOYYaIOIIMUXCS K TPYAOBOU MpodeccHoHaTbHOM NMEATeThHOCTH KaK K BO3MOXKHOCTH YYacTHsl B PEIICHUH JUYHBIX, OOIIECTBEHHBIX,
rOCyJIapCTBEHHBIX, OOIIEHAIIMOHATIFHBIX TPOOJIEM;

—  TOTPEOHOCTh TPYAWUTHCS, YBXKEHHWE K TPYAy U JIOASIM TpyAa, TPYIAOBBIM JOCTHKEHHSM, JTOOpPOCOBECTHOE, OTBETCTBEHHOEC W TBOPYECKOE
OTHOIIIEHUE K PAa3HBIM BHUIaM TPYIOBOM JEATEIHHOCTH,

—  TOTOBHOCTB K CaMOOOCITy>)KHBaHHUIO, BKITtOUasi 00y4eHHE 1 BHITIOJIHEHUE TOMAITHUX 00sS3aHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cepe GPU3NIECKOro, NCUXO0JOTNYECKOr0, COUAIBHOI0 U AKAIEMHUYECKOr0 0J1aronoayumnst 00y4arommxcs:
—  (u3nyeckoe, IMOIMOHATIHLHO-TICUX0JIOTMUECKOE, COLMaibHOe O1aronoaydyre oOy4Jaronxcs B )KU3HU 00pa30BaTeIbHON OpraHU3aliy, OLIyIICHIE
JIEThbMHU 0€301TaCHOCTH M TICUXOJIOTUYECKOT0 KoMbopTa, HHPOpMAITMOHHOM 0€301MacHOCTH.

[lnanupyembie MeTanpeaMeTHbIe pe3yabTaTbl ocBoeHust QOII
MetanpeaMeTHbIE pe3ynbTaThl OCBOSHUSI OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl IPEICTABICHBI TPEMs TPYIIIaMU YHUBEPCAIBHBIX yUYEOHBIX EHCT BU

(YY]D).

1. PeryasiTMBHBIe yHHBepcaJbHble YUeOHbIe el CTBUA

BbInyCKHUK HAY4YHUTCH:

—  CaMOCTOSITEJIHO OIIPENENIATH LIEIH, 3a1aBaTh IapaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOKHO OIIPENENIUTD, YTO LEJb JOCTUTHYTA,

—  OLICHUBATh BO3MOJKHBIE IMOCIEICTBUS JAOCTHKEHHS MOCTABJIEHHOM LIENM B AEATEIIBHOCTH, COOCTBEHHOM JKHM3HU M JKU3HU OKPYXKAIOIIUX JIHOJEH,
OCHOBBIBAsICh Ha COOOPa)KEHUSIX 3TUKU U MOPAJIH;

—  CTaBUTbH U GOPMYIUPOBATH COOCTBEHHBIE 3a7]aul B 00pPa30BaTEIbHON JEITEIbHOCTH U )KU3HEHHBIX CUTYaIMSIX;

—  OIICHUBATh PECYpPChl, B TOM YHCJIE BpeMsl U ApYyrue HemaTepHaabHble pecypchbl, HEOOXOAUMBIE ISl JOCTUKEHUS IOCTaBIEHHOHN 1IeNH;

—  BbIOMpATh MyTh JOCTUKEHHUS 1IeU, IJIAHUPOBATh pellieHHEe MTOCTABICHHBIX 3a/1a4, ONTUMU3UPYs MaTepuallbHble 1 HEeMaTepUalbHbIE 3aTPAThI;
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—  OpraHu30BBIBaTh YPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX JUTSI TIOCTHIKEHUS TIOCTABIICHHOM TIeIIH;
—  COIIOCTABJIATH IOJIy4YEHHBIN PE3ybTaT ACATEIBHOCTH C IIOCTABJIEHHOM 3apaHee LEbIO.

2. [To3naBaTe/IbHBbIE YHHBEPCATbHbIE YUeOHbIE NelicTBUS
BbInyCKHUK HAYYHTCS:

—  HWCKaTh M HAaXOJUTh 000OIIEHHBIE CIIOCOOBI pelIeHHs 3a/1a4, B TOM YHCIIe, OCYIIECTBISITh Pa3BEePHYTHI MH(OOPMAIIMOHHBIN IMOUCK M CTaBUTh Ha
€ro OCHOBE HOBBIE (yueOHBIC M TIO3HABATEIILHBIC) 33/1a4H;

— KpUTHUYECKH OIIeHMBaThb M MHTEPHPETUPOBATh HHGOPMALMIO C pa3HbIX MO3UIMI,  pacro3HaBaTh M (UKCUPOBATH IPOTHBOPEYUS B
MH(OPMALMOHHBIX UCTOYHUKAX;

—  HCIOJB30BaTh PA3IMYHBIC MOJCIHLHO-CXEMATHUECKUE CPEJICTBA IS TPEJCTABJICHHS CYINICCTBEHHBIX CBS3€H W OTHOIICHWH, a Takke
HpOTHBOpG‘IHfI, BBISIBJICHHBIX B I/IH(bOpMaIII/IOHHI)IX HCTOYHHKAX,

—  HaxoJIuTh W MPUBOJIUTH KPUTUYECKHE APTYMEHTHl B OTHOUICHUM JACHCTBUM W CYXKJIEHUW JPYroro; CIOKOWHO W PAa3yMHO OTHOCUTBCA K
KPUTHYECKUM 3aMEYaHUSIM B OTHOIIIEHUH COOCTBEHHOTO CYXKJIEHUS, pacCMaTpUBaTh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJIUTh 32 PaMKH y4eOHOTO TpeaMeTa W OCYIISCTBIIATH IIeJICHANIPABICHHBIA TOWCK BO3MOXKHOCTEH JIJII IMPOKOTO TIepeHOca CPEACTB U
CcIoco0O0B JIEUCTBUS;

—  BBICTpauBaTh HMHJMBHUIYalIbHYIO 00pa30BaTENbHYI0 TPAEKTOPUIO, YUUTHIBAs OTPAaHHUYEHUS CO CTOPOHBI JPYTUX YYaCTHUKOB M PpECypCHbIE
OTPaHUYCHUS;

—  MEHSTh U yIACPKUBATH Pa3HbIC TIO3UIUH B TTO3HABATEIILHOM JIESITETHHOCTH.

3. KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe JelCTBHS
BbINMyCKHUK HAYYHUTCS:

—  OCYILIECTBJISITH JIEJIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMH (Kak BHYTpU 00pa30BaTEeIbHON OpraHu3alv, TakK U 3a ee
npenenaMu), Noa0MpaTh MApPTHEPOB [UIS JEIOBOM KOMMYHMKAIIMM HCXOJs U3 COOOpa)KEHUIl pe3ylbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX
CHMIIATHH;

— TpU OCYLIECTBICHUM TPYMNIOBONW PabOTHI ObITh KaK PYKOBOJWTENEM, TaK U YJICHOM KOMAaHJbI B Pa3HbIX POJSIX (TeHepaTtop HIeH, KPUTHK,
WCIIOJIHUTEINb, BHICTYIAIOIINMA, SKCIIEPT U T.1.);

—  KOOPAMHUPOBATH U BBHIMOJIHATH pabOTy B YCIOBHUSAX PEAIbHOTO, BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

—  pa3BepHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIB30BaHNUEM a/IeKBAaTHBIX (YCTHBIX U MUChMEHHBIX) SI3BIKOBBIX CPEJ/ICTB;

—  pacno3HaBaTh KOHGIMKTOTEHHBIE CUTYAIlMU U MPEJOTBpallaTh KOH(MIUKTHI A0 MX aKTUBHOH (hasbl, BBICTPAMBaTh JEJIOBYI0 U 00pa3oBaTelbHYIO
KOMMYHHKAIINIO, U30eras TMUHOCTHBIX OIEHOYHBIX CYXK/ICHUH.




4.HpeL[MeTHLIe pe3yJbTaThbl OCBOCHUA y'{eGHoro npeamMera «Mamemamuka»

(yriyOneHHBIH ypOBEHB)

(10 kmacce)

Hass VY4eHuK (BBITYCKHUK) HAYYUTCS VY4eHUK (BBITYCKHUK) MOJYYUT
aHue BO3MOJKHOCThH HAYYUTCS
pasne
Ja
Anrebpa | — CB0OOOJHO ONEpUpPOBATH TOHATHAMH: KOHEYHOE MHOKECTBO, JJIEMEHT MHOKecTBa, | JlOCTIKEeHHe pe3ynbTaToB pasaena II;
Hu MMOJIMHOKECTBO, TepeceueHne, OOBEIMHEHUE M PA3HOCTh MHOXKECTB, YHCIOBBIC | BIAJCTh OHATHEM aCUMIITOTHI U YMETh €TO
Hayaja MHOKECTBA Ha KOOPJAWHATHOW NPSAMOM, OTPE30K, MHTEpPBAJI, NOJYUHTEpBa, | IPUMCHATH P PCIICHUM 3314,
aHajmsa NPOMEKYTOK C BBIKOJIOTOW TOYKO#, rpauvecKoe MpEeACTABICHHE MHOKECTB Ha | IPUMEHSTH METOJbI PEIIEHUS POCTENIINX

KOOPJIMHATHOM MJIOCKOCTH;

— 3aJlaBaTh MHO)KECTBA MEPEUUCICHUEM U XapaKTEPUCTUIECKUM CBOMCTBOM;

— ONEPHpPOBATh TMOHATHUAMH: YTBEPXKICHUE, OTPHUIAHWE YTBEPKICHUS, WCTHUHHBIC U
JIO’)KHBIC YTBEPIKJCHUS, IPUYHMHA, CICICTBUE, YACTHBIN CIIydail 00IIero yTBEpKIACHMUS,
KOHTPIIPUMED;

— TPOBEPSTHh NPUHAIIEKHOCTh IJIEMEHTA MHOKECTBY;

— HaxXOJUTh TepeceyeHHe U OO0bEeTUHEHHE MHOXKECTB, B TOM YHCIE MpPEICTaBICHHBIX
rpadu4YecKy Ha YUCIOBOM MPSAMON M HA KOOPAMHATHOM TIOCKOCTH;

— TMpPOBOJUTH  JOKa3aTelbHBIE  pacCykKIeHUs 1  0OOCHOBAaHHUSA
YTBEPKICHUI.

B nosceonesrotl scuznu u npu uzyueruu oOpyeux npeomemos:

— UCIOJIb30BaTh YHUCJIOBBIE MHOKECTBA HA KOOPAMHATHOM MPAMON M HAa KOOPAMHATHOU
IIJIOCKOCTH JIJIs1 ONIMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUI;

MPOBOJIUTH JI0KA3aTEJIbHBIE DPACCYXKACHUS B CUTyalUsX IOBCEJHEBHOM JKU3HH, IpPU

peuieHuu 3a1a4 U3 Jpyrux npeaMmeToB

— CBoOoOgHO omepupoBaTh TMOHSATUSIMU: ypaBHEHUE, HEPABEHCTBO, PAaBHOCHIILHBIC
YpaBHEHUSI U HEPABEHCTBA, YPABHEHUE, SBIISIFOLIEECS CIEACTBUEM JIPYIOr0 YpaBHEHUS,
ypaBHEHHUs, pPABHOCUJIbHBIE Ha MHOECTBE, pPAaBHOCUJIIbHBIE MpPeoOpa3oBaHuUs
YPaBHEHUH;

— pemarb pa3Hbl€ BUJIbl YPABHEHHI U HEPABEHCTB M UX CUCTEM, B TOM UHCIIE HEKOTOPbIE

UCTHUHHOCTHU

muddepeHnnaIbHbIX YpaBHEHHUH EpBOro 1

BTOPOTO TOPSIAKOB

— Joctwxkenue pe3ynbTaToB pazaena Il

— ¢BOOOIHO BJIAJIETh CTaHJAPTHBIM
amnmapaToM MaTeMaTHYecKOTO aHalu3a
TUIs BBIYHCIICHUS MPOU3BOIHBIX
(GYHKIIUU OJTHOW TIEPEMEHHOM;

— ¢B00OJIHO IPUMEHATD anmapar
MaTeMaTH4eCKOTro aHam3a JUTSE
uccienoBaHus QyHKIHMA U MOCTPOSHUS
rpadgukoB




ypaBHeHus 3-i U 4-if cTenenel, IpoOHO-paMOHAIbHbBIE U UPPALIMOHAJIBHEIE;

— OBJIQJIETh OCHOBHBIMH THIIAMH MOKA3aTEIbHBIX, JOTapUPMHUECKIX, UPPAIMOHATBHBIX,
CTENIEHHbIX YPAaBHEHUN M HEPABEHCTB M CTAHJAPTHBIMM METOJAMU HUX pPEIICHUN U
MPUMEHSATH UX

— IPUMEHATH TeopeMy be3y Kk peleHnIo ypaBHEeHMI;

— IpUMEHATH TeopeMy Buera ans pemieHus HEKOTOPBIX YpPaBHEHUM CTENEHU BbIIIE
BTOPOW;

— TIOHMMAaThb CMBICII TEOPEM O PABHOCHUJIBHBIX M HEPABHOCUIIBHBIX IPEOOpa3OBaHMSIX
YpaBHEHUH U YMETh UX JOKa3bIBaTh;

— BJaJETh METOJIaMU PEILIEHUs] YpaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETb BbIOMpATh
METO/1 pelIeHus1 1 000CHOBBIBATh CBOM BBIOOD;

— HCMOJb30BaTh METOJl MHTEPBAJIOB JJISl PELEHUS HEPAaBEHCTB, B TOM 4YHCIE JPOOHO-
palMOHATIbHBIX U BKIIOYAIONIUX B €05l UppallHOHAIbHBIE BBIPAXKEHUS;

— pewmaTh anredpanvyeckue YpaBHEHMsS M HEPAaBEHCTBA U HUX CHCTEMbI C MapaMeTpamu
anredpandeckuM U rpaguueckuM MeTo1aMu;

CpEeICTBa MPHU PELIEHUH OTAENbHBIX KIaCCOB YPaBHEHUN U HEPABEHCTB

Brnanets MOHATHAMHU: 3aBUCHUMOCTb BEIWYMH, (QYHKIMS, apfyMEHT U 3Hau€HHe (QyHKIHH,

00J1aCTh OTpeCNICHUs] 1 MHOXKECTBO 3HaYeHUW (PyHKIHH, rpaduK 3aBUCUMOCTH, Tpadux

GbyHKUIMU, HYIN (QYHKIHMH, IPOMEKYTKH 3HAKONMOCTOSIHCTBA, BO3PAaCTaHUE HAa YUCIOBOM

IIPOMEXYTKE, yOBIBAaHME HAa YHCIOBOM IIPOMEXKYTKE, HaumOoiblliee M HaMMEHBIIEE

3Ha4yeHHe (PYHKLMHU Ha YUCIOBOM IIPOMEKYTKE, Iepuoandeckas QyHKLHUsA, IEpUOJI, YeTHas

U HeueTHas (PyHKLUU; YMETh IPUMEHATh 3TU MOHATHS [IPU PELICHNH 3a/ay;

BIAJIeTh IOHATHEM CTENEeHHAas (QYHKIMs; CTPOUTh €€ IpaduK M yMETb IPUMEHATh

CBOMCTBA CTENIEHHON (QYHKIIMU [IPU PELICHUM 3a]1ay;

BJIQJIeTh NOHATUAMM MOKa3aTesbHas (PyHKIMSA, SKCIIOHEHTA; CTPOUTh UX T'papUKH U yMETh

IPUMEHATH CBOMCTBA MOKa3aTeIbHON (QYHKIIMU [IPU PEIIEHUH 3a/1a4;

BJIQJIeTh MOHATHEM JiorapudMuueckas GyHKIUSA; CTPOUTh €€ TpapuK U yMETb MPUMEHSATh

cBo¥icTBa Jorapu(pmMuueckoil pyHKIMM MPU peLIeHUHN 3aj1ay;

BJIAJIeTh IMOHATUAMU TPUTOHOMETPUYECKUE (DYHKIUH; CTPOUTh UX IpadUKd U yMETh

MPUMEHSATh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUI MPH pelIeHu! 3a1a4;

BJIQJIETh MOHATHEM OOpaTHas (QPyHKLUS; IPUMEHSATh 3TO NOHATHE MPU PELICHNH 3a/ay;

OPUMEHATh NpPU pelIeHUM 337ad CBoOWcTBAa (YHKUMH: YETHOCTb, IEPUOJUYHOCTb,

OTPaHUYEHHOCTb;




MPUMEHSTH MIPH PELICHUH 3aJa4 MpeoOpazoBaHust IpaduKoB (PyHKIIHIA;

I'eometp
nus

Bnagerp reomerpuyecKMMH TOHATHUSAMU [PU PELICHUM 3a7ad U IPOBEIECHUU
MaTeMaTHYECKUX PacCyXJCHUH;

CaMOCTOSTENEHO (OPMYIIUPOBATH ONPEACTICHHUS T€OMETPUYECKUX (UTYp, BBIABHTATH
TUIIOTE3bl O HOBBIX CBOMCTBAaX M MPU3HAKAX I€OMETPUUYECKUX PUTYp U 0OOCHOBBIBAThH
WIK ONpoBepraTb HX, 0000IIaTh WM KOHKPETHU3UPOBATh pE3yJbTaThbl Ha HOBBIX
Kjaccax (Guryp, MpOBOJUTH B HECIOXKHBIX ClydasX KilaccupuKauuoo ¢Guryp o
Pa3IMYHbIM OCHOBAHMSIM;

HCCIIEI0BaTh YEPTEXKH, BKIIOUass KOMOMHAIMU (GUryp, U3BJIeKaTh, MHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHPOPMALUIO, TIPECTABICHHYIO Ha YepTexax;

pemarh 3aJayd eOMETPUYECKOTO COJEp)KaHus, B TOM 4HCIE B CHUTYyalUsAX, KOIja
QITOPUTM pELIEHUS HE ClIeyeT SIBHO M3 YCJIOBHS, BBIMOJHATH HEOOXOTUMBIE IS
pelleHus 3aJauyd  JIONOJIHUTENIbHbIE MOCTPOEHHUS, HCCIeA0BaTh BO3MOKHOCTD
MIPUMEHEHUSI TeOpeM U GOpMYIT JUTsl pelIeHHs 3a/1a4;

yMETb (OPMYIUPOBATH U JI0KA3bIBATH TEOMETPUUYECKHE YTBEPKICHMUS;

BJIAJIETh MOHATUSIMHU CTEPEOMETPHUH: IIPU3Ma, TapallIeNenuIe ], MUpaMuia, TeTpasp;
UMETh NPEACTaBICHUS 00 aKCHOMax CTEPEOMETPUM M CIEACTBUAX U3 HUX U YMETh
IPUMEHSATh UX NIPH PELICHUH 3a]1ay;

YMETh CTPOUTH CEYEHUS MHOIOI'PDAaHHHMKOB C HCIHOJIb30BAHUEM PA3IUYHBIX METOJOB, B
TOM YHCJIE U METOJA CIIEJOB;

UMETh IPEACTaBICHUE O CKPEIIMBAIOLUIMXCS NPAMBIX B IPOCTPAHCTBE U YMETb
HaXOJIUTh YTOJI U PACCTOSHUE MEX]ly HUMH;

IPUMEHATh TEOPEMBI O MapAJUIEIBHOCTU MPSIMBIX U MJIOCKOCTEH B NMPOCTPAHCTBE MPHU
pelLIeHNH 3a1a4;

YMETh NPUMEHSTH NapajielIbHOE IPOEKTUPOBAHUE [T N300paskeHus puryp;

YMETh MPUMEHSTH NEPIEHANKYIIPHOCTH MIPSIMOM U IUIOCKOCTH IPH PELLICHUH 3a/1ay;
BJIaJIeTh MOHATUSAMH OPTOTOHAIBHOE NPOEKTHPOBAHUE, HAKIOHHBIE UM UX MPOEKIIMH,
YMETh IPUMEHSATh TEOPEMY O TpeX NEPHEHIUKYIAPAX NP PEILICHUH 3a1a4;

BIAJIeTh TOHATHAMU pacCTOSHUE MEXIy ¢GUrypamMm B IPOCTPaHCTBE, OOIIMI
NEPIEHIUKYIAP ABYX CKPELIMBAIOIIMXCA MPSAMBIX M YMETh MNPUMEHATb HX IIpHU
pELIEHNH 3a]1a4;

BJIQJICTh MOHSATHEM YroJl MEXAY NPSAMOW U IJIOCKOCTBIO MU YMETh IPUMEHATH €r0 IpHU

Nnmets IpeJICTaBICHNE 00
aKCHOMaTH4eCKOM METO/IC;

BJIAZAICTb IMOHATHEM T'COMCTPUUYCCKHC
MeCTa TOYEK B IIPOCTPAHCTBE U YMETH
MNPUMCHATH UX JISA pCUICHUSA 3aa4;
YMETH NPUMEHATH I PELICHUS 3aaad
CBOMCTBA IUIOCKMX M JABYIPAHHBIX
YIJIOB, TPEXTPAHHOTO YIila, TEOPEMBI
KOCHHYCOB n CHUHYCOB JIIsL
TPEXTPaHHOTO YyIJIa;

BJIAZICTD IOHATUCM HCPICHIAUKYIIAPHOC
CCUCHUC MPU3MBI U YMETH IPUMCHATH
ero MpH pPeleHU! 3a/ay;

HUMCTH MMpeaAcCTaBJICHUC 0
,HBOfICTBGHHOCTI/I IMpaBUJIBHBIX
MHOT'OI'PaHHUKOB;

BIIQJICTh TOHATHUSMH IIEHTPAIbHOE U
napajyielbHOE  MPOCKTUPOBAHUE U
NPUMEHATh WX TPUA  OCTPOCHUHU
CEYCHUH MHOTOTPAHHUKOB METOJIOM
MIPOEKITUH;

UMETh TIPEJICTABICHUE O pa3BEpPTKe
MHOTOTpaHHUKA u KpaTdaliieMm IyTd
Ha MMOBEPXHOCTH MHOTOTPAHHHKA;
UMETh TIPEACTABJIICHHE O IUIOIIAIN
OPTOTOHAJILHOM TTPOCKITUH;

UMETh TPEJCTABIICHHE O TPEXI'PaHHOM
U MHOTOTPAaHHOM YIJIE€ U HPUMEHAMDb
ceolicmea NAOCKUX yenos
MHO202PAHHO20 Y2ld Npu  peuleHuu
3a0ay;

8




pELIeHNH 33]1a4;
BJIAJAETh  IOHATUSAMHU  JABYIPAHHBIM  Yroja,  Yroia  MEXIy  IIJIOCKOCTSAMH,
MEPIEeHIUKYIIPHBIE IIJIOCKOCTU M YMETh IPUMEHSAThH UX IIPU PEIICHUH 3a/1a4;
BJIAJAETh  IOHATUSAMM  [pU3Ma, [apajuleJienune] W [PUMEHATh
napajuleJienunes1a Ipyu pelieHuy 3a1ay;

BJIQJIETh MOHATUEM IPSIMOYTOJIbHBIN MapaljiesIenue/] U MPUMEHATh €ro MPHU PEIIeHUuU
3ajady;

BJIQJIETh TIOHATHSIMU MUPaMUA, BUABI TIHPAMHUI, SIEMEHTHl PaBUIBHON MHUpaMUIbl U
YMETh PUMEHSTh WX MIPH PEUICHNUN 337134,

HMMETh IPEJCTABIEHUE O TeopeMe Diiepa,IpaBUIbHbIX MHOIOI'PAaHHUKAX;

BJIQJIETh MOHSTHUEM IUIOIIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MPUMEHSTH €ro
IIpH pEIeHUH 3a]1ay;

CBOMCTBA

—  umemb npeocmasieHus. 0
npeobpazosaruu No0oobus, 2omomemuu
U ymMemv NPUMEHAMb UX NpU peuleHuu
3a0auy;

—  YyMemb pewiamsv 3a0ayi Ha NIOCKOCMU
Memooamu cmepeomempuu;

—  yMemb NpuMeHamsb Gopmynvl 00veMo8
npu pewieHuu 3a0ay

Beposth
OCTh U
CTaTHCT
uKa,
JIOTHUKA,
Teopus
rpagoB
u
KOMOWH
aTopuKa

OrnepupoBaTh OCHOBHBIMU OTIUCATEIHHBIMH XapaKTEPUCTUKAMH YUCIIOBOTO Habopa,
TOHSATHEM TeHepaJIbHasi COBOKYITHOCTh U BEIOOPKOH U3 HEE;
OTIEpUPOBATH MOHATUSIMHU: YACTOTA U BEPOSITHOCTH COOBITHUS, CyMMa U MPOU3BEACHUE

BEPOSITHOCTEH, BHIYUCIIATH BEPOSTHOCTU COOBITHI HA OCHOBE MOJICUeTa Yncia
HCXOJIOB;

BJIaJIETh OCHOBHBIMU MOHATUSMU KOMOMHATOPUKH U YMETh UX IPUMEHSTH NIPU
peuieHun 3a1ay;

MMETh IpeJICTaBlIeHne 00 OCHOBAaX TEOPUU BEPOATHOCTEIH;

HMMETH NPEJCTaBICHUE O IUCKPETHBIX U HETIPEPBIBHBIX CIIYYalHBIX BEIUUMHAX U
pacrnpeneneHusax, 0 He3aBUCUMOCTH CIIy4alHbIX BEJIMYUH;

HMMETH NPEJCTABICHUE O MATEMATUYECKOM OKUJAHUU U JUCIIEPCUU CITyYalHbIX
BEJINYUH;

HMMETh MPEJCTaBICHUE O COBMECTHBIX PACIIPEACIICHUIX CIIy4allHbIX BEJIMUNH;
MMOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHU S
BEPOATHOCTEN;

B noeceonesnotl sxcuznu u npu usyueHuu opy2ux npeomemos:
BBIYHCIISATH WM OLICHUBATh BEPOSATHOCTH COOBITHI B peaibHOM KU3HH;
BBIOMPATh METOIBI MTOIXOISIIETO MPEACTABICHUS M 00paOOTKH TaHHBIX

HocTtmwkenue pe3yiabTaToB pasaena ll;
UMETh TIPEJICTABIICHUE O IIEHTPATLHOM
MpEIETbHON TEOPEME;

MUMETh MPEJCTABIEHUE O CTATUCTUYECKUX
TUIOTE3aX U MPOBEPKE CTATUCTHUECKOM
TUIIOTE3bl, O CTATUCTUKE KPUTEPUS U €€
YpOBHE 3HAYUMOCTH;

HUMETh MPEJCTABICHUE O CBSI3U
SMIUPUYECKUX U TEOPETHUECKUX
pacrpeieICHUM;

UMETh MPEJCTaBlIEHUE O KOJUPOBAHUH,
JBOUYHOI 3aIMCH, IBOMYHOM JIEPEBE;
BJIa/IETh OCHOBHBIMU MOHSATHSIMU TEOPHUU
rpadoB (rpad, BepiirHa, pedpo, CTETICHb
BEPIIHHBI, TyTh B rpade) u yMeTh
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;
UMETh MPEJICTaBICHUE O IEPEBbIX U YMETh
MPUMEHSTH NPU PEIICHUH 3a/1a4;
BIIQ/ICTh MOHSATHEM CBSI3HOCTb U YMETh
MPUMEHSITh KOMIIOHEHTHI CBSI3HOCTH MPHU




pEIlIeHUY 3a1a4;
YMETh OCYIIECTBIIATH IyTH IO pedpam,
00x0/161 pebep U BepIuH rpada;

— BJIAJACTH IIOHATUAMU KOHCYHBIC U
CUCTHBIC MHOKCCTBA U YMETb UX
IIPUMEHATH [IPU PELLICHUU 3a]1a4;

— YMCTb NPUMCHATb MCTO/]
MaTeMaTUYeCKON WHIYKIIHH;

— yYMETb IPUMEHATH NpUHIMI upuxie
TIPH PEIICHUN 3324

IIpeaMeTHbIe pe3y/IbTAaThl OCBOCHHUS Y4eOHOr0 npeamera «Mamemamuka»

(yrmyOsieHHBIH ypOBEHB) (11knacc)

Hass VY4eHuK (BBITYCKHHUK) HAYYUTCS VY4eHuK (BBIMTYCKHUK) MOJTYYUT BO3MOKHOCTh
aHue Hay4YUTCS
pasze

na
Anrebpa CB00601HO OnIEpUPOBATh NOHATUAMU: HATYPaJIbHOE YUCIIO, MHOXKECTBO —  Hocmuoicenue pezynomamos pazoena ll;
u HaTypalbHbIX YHACEJI, 1IEJI0€ YUCII0, MHOYKECTBO LEJIbIX YUCENl, 0OBIKHOBEHHAs —  €80000HO OnepupoB8amb YUCIO8bIMU
Hayana IpoOb, AecATHYHAs IpoOb, CMELIAHHOE YKCIIO, PALMOHAIBHOE YK CII0, MHOYKECTBO MHOJICECMEamMU NpuU peulenu 3a0a4;
aHaIn3a

palMoHaIBHBIX YUCEII, HPPALMOHAILHOE YHCII0, KOPEHb CTEIICHH N,
JNEHCTBUTEIILHOE YHCIIO, MHOYKECTBO JCHCTBUTEIBLHBIX YUCEN, T€OMETPpUYICCKAs
HWHTEpIpETAIUs HaTypaIbHBIX, IIEIbIX, PAIIMOHATBHBIX, JCHCTBUTEIBHBIX YHCET,
MMOHUMATh U OOBACHITH PA3HUILY MEXKTY MO3UIIMOHHON M HETIO3UITMOHHON
CHCTEMaMH 3aIHCH YHCET;

MEePEeBOJIUTH YHCTIA U3 OJJHOU CUCTEMBI 3allUCH (CUCTEMBI CUMCIICHUS) B IPYT'YIO;
JIOKa3bIBaTh U UCIOJIb30BATh IPU3HAKHU JETUMOCTH CYMMBI U IPOU3BEACHUS MTPH
BBITTOJTHEHUH BBIYMCIICHUN U PEIICHUH 3a/1a4;

BBITIOJIHATH OKPYTJICHHE PAIMOHATBHBIX M UPPALIMOHAIBHBIX YHCET C 33JaHHOM
TOYHOCTEIO;

CpaBHHBATh JICHCTBUTENbHBIC YUCIIA PA3HBIMU CIIOCO0AMU;

yIOPSA0OYMBATH YKCIIA, 3aMHCAHHBIE B BUJIE OOBIKHOBEHHOM U IECATHYHOM po0H,

—  NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU
pacuuperuss YuCi08bix MHONCECME,

—  81a0enmb OCHOBHbIMU NOHAMUIMU MEOPUU
0eUMOCIU NPU peteHuu CMmaHOapmHbLX
3a0ay

—  umems 6a306vle NPeOCMAaBIeHUs O
MHOCECmBe KOMNIEKCHbIX YUCEl;

—  CB0DOOHO BLINOAHAMb MOAHCOECHBEHHbIE
npeoopazosanus mpueoHOMempu4ecKux,
Jlo2apugmuieckux, CmeneHHvlx
8bIPANCEHULL,

— g1ademv hopmynou bunoma Horomona;
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YHcia, 3alMCaHHbIe C UCIOJIb30BaHHEM apu(METHUECKOTO KBaIPaTHOTO KOPHS,
KOpHE# creneHu 6oblie 2;

— Haxoauts HOJl u HOK pa3HbiMu crioco0amu ¥ MCIOJIb30BATh UX IIPU PEILICHUN
3ajady;

—  BBINOJIHATH BBIYMCICHUS U IPEOOPa30BAHUS BBIPAXKEHUH, COAEpPIKAILINX
NEMCTBUTENbHBIE YUCIIA, B TOM YHCJI€ KOPHU HaTypaJIbHbIX CTEIICHEH;

—  BBINOJIHATH CTaHAAPTHBIE TOXKIECTBEHHBIE IPE0OpPa30BaHU
TPUTOHOMETPUUECKUX, TOTapU(PMUUECKHUX, CTETIEHHBIX, UpPAllMOHATbHbIX
BBIpAXKEHUM.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

—  BBITIOJIHATH M OOBSICHSATH CPABHEHUE PE3YJIbTATOB BBIUMCIICHUHN TIPH PEIICHUN
MPaKTUYECKUX 33a4, B TOM YUCJIe TPUOIMKEHHBIX BBIUNCICHUH, UCTIOIB3YS
pa3Hble crocoObl CpaBHEHUII;

— 3aIHUChIBaTh, CPABHUBATh, OKPYTJISITH YHCIIOBBIE JAHHBIE pPEaIbHbIX BETUYUH C
HCIIOJIb30BAHMUEM PA3HBIX CUCTEM U3MEPEHMUS;

— COCTaBJISITh U OILICHUBATh PA3HBIMH CIIOCOOAMU YMCIIOBbIE BHIPAXKEHUS MTPU
pELIeHUH MPAKTUYECKUX 3a7a4 ¥ 3a7a4 U3 IpYrux y4eOHbIX IPEeIMETOB

— (CB000aHO OoTIepUpPOBaTh NOHATUSIMU: YPaBHEHUE, HEPABEHCTBO, PABHOCUJILHBIE
yYpaBHEHUS U HEPABEHCTBA, ypaBHEHUE, SIBIIAIOIIEECS CIECTBUEM JAPYrOro
ypaBHEHUs, ypaBHEHUs], PABHOCHJIbHbIE HA MHOKECTBE, PABHOCHJIbHBIE
npeoOpa3oBaHus ypaBHEHU;

— pemiath pa3Hble BUJIbl YPaBHEHUN U HEPABEHCTB U X CHCTEM, B TOM YHUCIIE
HEKOTOpPBIC ypaBHEHUS 3-1 U 4-1 cTeneHel, TpoOHO-paIMOHAIbHBIC U
UppalMoHaIbHBIE;

— OBJIaJIETh OCHOBHBIMU THIIAMU MOKA3aTENbHBIX, JOrapu(MUUECKUX,
HppallMOHAIIbHBIX, CTETIEHHBIX YPaBHEHHUI U HEPABEHCTB M CTaHAAPTHBIMU
METO/IaMHU UX PEIIeHU U MPUMEHSITh UX IPU PEIICHUH 3a/a4;

— MPUMEHSATH TeopeMy besy K peleHuIo ypaBHeHUH’;

— TIpUMEHATh TeopeMy Buera ist pelieHnst HEKOTOPBIX YPaBHEHHM CTETIEHU BBIIIE
BTOPOI;

— TOHUMAaTh CMBICI TEOPEM O PAaBHOCHIIBHBIX M HEPABHOCUIIBHBIX MPE0Opa30BaHMIX
YpaBHEHUHN U yMETh UX JOKa3bIBaTh;

NPUMEHAMb NPU peuleHUU 3a0a4 meopemy o
Jaunetinom npeocmasnenuu HO/;
NPUMEHAMb NPU peueHuu 3a0a4
Kumaiickyio meopemy 06 ocmamxax,
npumMeHams npu pewenuu 3a0aq Manyro
meopemy Pepma,

YMemb 8bINOIHAMb 3ANUCL YUCTA 8
NO3UYUOHHOU CUCmeMe CUUCTIeHUSL,
NPUMEHAMb NPU peueHuu 3a0ay
MeopemuKo-4uciossle QyHKYuu: Yucio u
cymma Oenumerneu, hynkyuio dinepa,
NPUMEHAMb NPU peuleHuU 3a0a4 yenHvle
opobu;

NPUMEHAMb NPU peueHuu 3a0a4
MHO204JIeHbl ¢ OetiCmM8UMEeNbHIMU U
yenvimu Kosghpuyuenmamu,

61a0emv NOHAMUAMU NPUBOOUMbBLU U
HenpusooUMblli MHO20YIEH U NPUMEHMb UX
npu peulenuu 3a0a4;

npumeHamov npu peweruu 3a0a4 OCHO8HYI0
meopemy aneedopol,

NPUMEHAMb NPU peueHuu 3a0ay
npocmetivuiue HyHKYuu KOMNJIEKCHOU
nepemMeHHOU KaK ceomempuyecKue
npeobpazosanus

Locmuoicenue pezynomamog pazoena ll,
Cc80000HO onpeodensimb Mmun u 8vloupamo
MemooO peuieHUss NOKA3AMENbHbIX U
Jl02apugmuieckux ypagHeHutl u
HepageHcms, UppayuoOHAIbHbIX YPAGHEeHULl U
HepageHcmas, mpueoHOMempuUYecKux
VPasHeHUll U HepABEeHCMS, UX CUCTNEM;
€c60000HO peuiams cucmembvl TUHEUHbIX

11




BJIAJIETh METOJIAMH PEIICHHs YPaBHEHHI, HEPABEHCTB U X CUCTEM, YMETh
BBIOMPATh METO/1 PELICHUS U 0O0CHOBBIBATh CBOW BHIOOD;

WCIIOJIb30BATh METO MHTEPBAJIOB JUIS PEIICHHUS HEPABEHCTB, B TOM YHCIIE
JIpOOHO-PAIMOHATIBHBIX U BKITIOYAIOIINX B ¢e0s HPpallMOHAIBHBIC BEIPAKEHUS;
pemaTh anredpandecKkue ypaBHEHHS 1 HEPABEHCTBA U MX CHCTEMBI C
napaMeTpamMu anreOpandeckuM U rpauaeckuM METO1aMu;

BJIQJIETh PAa3HBIMU METOJIAaMH JI0KA3aTeIhCTBA HEPABEHCTB;

pemaTh ypaBHEHHs B IIEJIBIX YHCIIAX;

n300pakaTh MHOKECTBA Ha TUIOCKOCTH, 3aJ[aBacMble YPaBHEHUSIMH,
HEPaBEHCTBAMH U X CUCTEMAaMHU;

cBOOOJTHO MCTIOJIB30BATh TOKECTBEHHBIE TIPEe0OPa30BaHUs IIPH PEIICHUN
YpPaBHEHUN U CUCTEM YPaBHEHHI

B nosceonesnoui ocusnu u npu uzyyeHuu Opyeux npeomemos.

COCTaBIIATh W PeIlaTh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IIPH PEIICHUH 33]1a9
JIPYruX y4eOHBIX MPEIMETOB;

BBITIOJTHATE OIIEHKY MIPaBIOIOI00MS Pe3yIbTaTOB, MMOTy4aeMbIX IPU PEIICHUN
pa3IMYHBIX YPaBHEHHI, HEPABEHCTB U X CUCTEM MPH PEIICHNUH 33134 IPYTUX
y4eOHBIX MPEIMETOB;

COCTABJIATh U PEIIaTh YPABHEHHSI U HEPABEHCTBA C MTAPAMETPAMU TIPU PEUICHUN
3a7a4 APYrux y4eOHBIX MPEIMETOB;

COCTaBJIATh YpaBHEHUE, HEPABEHCTBO WJIM UX CHCTEMY, OMMCHIBAIOIINE PEATBHYIO
CUTYAIIUIO WIH MPUKIIAIHYIO 33/1a9y, HHTEPIPETUPOBATH MOJTyYCHHBIC
pe3yIbTaThI,

WCIIOJIB30BATh MPOTPAMMHBIC CPEJICTBA MPHU PEIICHUH OT/ICJIbHBIX KJIACCOB
ypaBHCHHI U HEPABCHCTB

BrnaneTth moHsATHSAMHU: 3aBUCIMOCTD BEJTMUWH, (DYHKIIHS, apTYMEHT U 3HAUYCHUC
GbyHKIMH, 00JIaCTh ONpeIeIeHHs] 1 MHOKECTBO 3HaUeHUN (QYHKINH, rpaduk
3aBHCUMOCTH, TpaduK QyHKIUHU, HYJIU QYHKIIUH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, BO3pAcTaHHE Ha YHMCIOBOM MPOMEKYTKE, YObIBaHHE HA
YHCIIOBOM MPOMEXKYTKE, HAanOOJbIIIee U HAaNMEHbIIIee 3HaUeHHe (PYHKITMH Ha
YHCIIOBOM MPOMEXKYTKE, Meproandeckas GyHKIINS, IEPUOJI, YeTHAS U HeUeTHas
(YHKIIMH; YMETh TPUMEHSTh 9TH MOHSATHUS MPU PEIICHUH 3a]1a4;

VPaHeHUl;

peuiams 0OCHOBHbIE MUNbL YPAGHEHUI U
HEpAagencme ¢ napamempamil;
NPUMEHAMb NPU peueHuu 3a0a4
nepagerncmea Kowu — bynaxoeckozo,
bepuynnu;

umems npeocmagienue 0 HepaseHCmeax
MedHcOy CpeOHUMU CMeneHHbIMU

Llocmuosicenue pesynoemamos pazoena 11;
61a0emsb NOHAMUEM ACUMAIMOMbL U YMEemb
€20 NpUMeHAmsb Npu peulenuu 3a0ay;
NPUMEHAMb Memoobl peuieHUsi NPOCMenuuux
ougpepenyuanbhvix ypasHeHul nepeozo u
8MOp0O20 NOPAOKO8

Jlocmuosicenue pesynomamos pazoena 11,
C80000HO 871A0emb CIMAHOAPMHBIM
annapamom Mamemamuyecko2o aHamu3a
OJ151 BLIYUCTICHUS NPOU3BOOHBIX (DYHKYUU
O0OHOU NepemMeHHOlL;

C80000HO NPUMEHSAMb annapam
Mamemamuyecko2o aHanu3a oJis
uccnedo8anus YyHKyuil u nOCMpoeHust
2paguxos, 6 mom yucie Uccie008anus Ha
BbINYKIOCb,

onepuposams NOHAMuUEM NepeooOPA3HOL
@dyHKYUU 0N peutenus 3a0ay,

081a0emb OCHOBHbIMU C8EOCHUSAMU 0O
unmeepane Hotomona—Jletibnuya u e2o
npocmenuuux nPUMeHeHUsx,
onepuposams 8 CMaHOAPMHBIX CUMYAYUAX
NPOU3BOOHBIMU BbICUUUX NOPAOKO8;
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BJIQJICTh MOHATHEM CTENeHHAast (YHKILUS; CTPOUTD €€ rpaduK U yMeTh IPUMEHATh
CBOICTBA CTENICHHOHN (PYHKIIMU MIPU PELICHUH 3a]1a4;

BJIQJIETh MOHATUAMM MOKa3aTeabHask QYHKILMS, SKCIIOHEHTA; CTPOUTh UX I'paduKu
Y YMETb MIPUMEHSTH CBOMCTBA MOKA3aTeIbHON (QYHKIMH MTPH PELICHUH 3a/a4;
BJIAJICTh MOHATHEM JIorapudMudeckas (yHKIUS; CTPOUTH ee rpaduk U yMeTb
MPUMEHSTH CBOMCTBA JIOTapu(PMUIECKON (PYHKIMH MPH PEIICHUH 3a/1a4;

BJIQJICTh MOHATHAMHU TPUTOHOMETPUYECKUE (PYHKIIUH; CTPOUTH UX IPpauKu U
YMETb IPUMEHSATH CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKIMI IPU pEIIeHNH 3a/1aY;
BJIQJIETh MOHATHEM 0OpaTHas GYHKIMS; IPUMEHSATh 3TO NOHSTHE NIPU PEILICHUU
3az1a4;

MIPUMEHSTH NPU PELICHUH 3a/1a4 CBOKWCTBA (DYHKIIMI: YeTHOCTb, NIEPUOAUYHOCTD,
OTPaHUYEHHOCTb;

MIPUMEHSTH NPU PELIeHUN 3a/1a4 peoOpa3oBaHus rpaduKoB QyHKIIHIA;

BJIIETh MOHATUSAMH YUCIIOBas MOCIEA0BATEIbHOCTD, apudMeTHiecKas 1
reoMeTpHyIecKas MPorpeccus;

IIPUMEHSATH NP PELLICHUH 33aJa4 CBOWCTBA U PU3HAKU apU(PMETUUECKON U
reOMETPUUYECKON TPOTrPECCHIA.

B nosceonesnoti scuznu u npu uzyueruu oOpyeux yueoHvix npeomemos:

OTIPENIENATH IO TpauKaM U MCIIOJIb30BaTh TS PEIICHHS TPUKIIAIHBIX 3a/1a9
CBOWCTBA pEATbHBIX MPOIIECCOB U 3aBUCUMOCTEH (HanOOJIbIINE U HANMEHBIIIHEC
3HAYCHUs, IIPOMEKYTKH BO3PACTaHUS U YOBIBaHUS (DYHKIIUH, IIPOMEKYTKH
3HAKOIOCTOSIHCTBA, ACUMIITOTHI, TOUKHU TIepernda, mepuo.i u T.11.);
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOM CUTYaIINH;.
OTIPENIENATh TI0 TpapuKaM MPOCTEHINIE XapaKTEPUCTUKU EPUOTTICCKUX
MPOIECCOB B OMOJIOTHH, SJKOHOMHKE, MY3bIKE, PAIMOCBS3U U Jp. (aMILTUTY/A,
MEePUO/ U T.I1.)

Bnagers nonsatueM OECKOHEYHO Y6BIBaIOH_Ia$I TCOMCTPHUUCCKAA IIPOTIPECCHUA U
YMETh IIPUMCHATH €0 IIpHU pCHICHUHN 3a1a4,

IPUMCHATD 1A PCHICHUA 3a/la4 TCOPUIO IIPCACIIOB,

BJIaJCTh MOHATHUAMN OCCKOHEUHO OOJIbIINE U OCCKOHEYHO MaJIble YHUCIOBEIC
oCJIeaOBATCIBHOCTH U YMCTh CPABHUBATDH OCCKOHEUHO OOJIbIINE U OSCKOHEYHO
MaJIbIC ITOCIICA0OBATCIIbHOCTH,

BJIAJICTb HOHATUAMMU: ITPOU3BOAHASA (1)YHKI_II/II/I B TOYKC, TPOU3BOJHAA (1)YHKI_II/II/I;

YMemb NpUMEHAMb NPpU peueHuu 3a0ay
CBOUICMBA HENPEPLIBHBIX DYHKYULL,

YMemb NPUMEHAMb NPU peueHuu 3a0ay
meopemul Beiliepwumpacca,

YMemb 8bINOIHAMb NPUOTUIHCEHHBIE
BbIUUCIEHUSL (MEMOObL peuleHUsl YPaAGHEeH UL,
BLIYUCTIEHUS ONPEOeNEeHHO20 UHMe2pala);
YyMemb NPUMEHAMb NPUTOHCEHUE
NPOU3BOOHOU U ONPeOeseHHO020 UHMe2Pald K
peuienuio 3a0a4 ecmecmeo3HaHus,
61a0emsb NOHAMUAMU 8MOPAsl NPOU3BOOHAS,
8LINYKIOCMb 2padura GyHKyuu u ymems
uccnedosams QyHKYUIo Ha 8bINYKIOCMb
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BBIUUCIIATH IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIMI 1 UX KOMOWHaIHIA;
UCCIIeI0BaTh (PYHKIIMM HA MOHOTOHHOCTD U 3KCTPEMYMBI;

CTPOMTH TPAPUKH U IPUMEHSTH K PELHICHUIO 33J[a4, B TOM YHCJIE C TapaMeTpoM;
BJIIETh MTOHATHEM KacaTeabHas K rpaduKy QyHKIIMH U yMETh IPUMEHSTH €T0
IIpY PELICHUH 3a/1a4;

BJIIETh MOHATUAMM I1€pBOOOpa3Hast PyHKIUS, ONPEAEICHHBIN HHTErpal;
npuUMeHsTh TeopeMy HproTrona—JIeliOHuIIa 1 ee cleACTBUS IJ1sl pelIeHus 3a1ay.

B nosceonesnoti scuznu u npu uzyuenuu Opyeux yueOHvix npeomemos:

pelarTh NpuKiIaJHble 3a1a4i U3 ON0JIOTUH, GU3UKU, XUMHUH, SKOHOMUKH U APYTUX
IIPEIMETOB, CBSI3aHHBIE C UCCIIEJOBAHUEM XaPaKTEPUCTUK MPOLIECCOB;
MHTEPIPETUPOBATH MTOITYYEHHBIE PE3YIIbTATHI

Beposth
OCTh U
CTaTHCT
uKa,
JIOTHUKA,
Teopus
rpadoB
u
KOMOWH
aTopuKa

OnepupoBaTh OCHOBHBIMU OINKCATEIBHBIMU XapaKTEPUCTUKAMU YU CIIOBOTO
Habopa, MOHSATHEM IreHepajbHasi COBOKYITHOCTh U BRIOOPKOM U3 HEe;
OTIEpUPOBATh MOHITUSIMU: YACTOTA U BEPOSITHOCTh COOBITHUS, CyMMa U
IIPOU3BEICHNE BEPOSTHOCTEHN, BEIYUCIIATE BEPOSITHOCTH COOBITHI HAa OCHOBE
MIOZICYETA YUCIIA UCXOIOB;

BJIa/I€Th OCHOBHBIMU HOHATHSMH KOMOUHATOPUKH U YMETh UX IPUMEHSATH IIPU
PEIIECHNH 3a/1a4;

UMETb MIPEJCTaBICHHE 00 OCHOBAX TEOPUH BEPOATHOCTEH;

HMETh IPEJCTABICHNE O TUCKPETHBIX U HENPEPBIBHBIX CIIy4alHbIX BEIUYMHAX U
pacnpeneseHus X, 0 HE3aBUCUMOCTH CIIy4aliHbIX BEJINYMH;

HMETh IPEJCTABICHUE O MaTEMaTHUYECKOM OKUJAHUM U JUCIIEPCUH CITy4aHBbIX
BEJINYMH;

HMETh IPEJCTABIECHUE O COBMECTHBIX PACIPEICIICHUAX CIydailHbIX BEJINYNH;
MIOHUMATh CyTh 3aKOHA OOJIBIINX YMCET U BBIOOPOYHOTO METO/1a U3MEPEHHUS
BEPOATHOCTEN;

HMETh IPEJCTABICHNE O HOPMAJIbHOM PaclpeAeeHUU U IPUMEPAX HOPMAIBHO
pacnpeesIEeHHbIX CIIy4aliHbIX BEJIUYMH;

UMETh IPEJCTABIICHUE O KOPPEISALUH CIIydaiHbIX BEIUYUH.

B nosceonesnotui sorcuznu u npu uzyueHuu Opy2ux npeomemos:

BBIYUCJIATh UK OLICHUBATH BCPOSITHOCTH COOBITHI B peaﬂBHOﬁ KHN3HH,

Jlocmuoicenue pesynomamos pazoena ll;
umems npeocmasierue 0 YeHMpaibHol
npeoenbHol meopeme;

umems npeocmasietue 0 8bl0OPOUHOM
Ko3hhuyuenme Koppenrayuu u TUHEUHOU
peepeccuu;

umMemsv npeocmasieHue 0 Cmamucmu4ecKux
2UNOMe3ax U npogepKe CMamucmu4ecKoll
2unomeswvl, 0 CMAMUCMuKe Kpumepus u ee
VPOBHE 3HAYUMOCTU,

umemsb npeocmasierue o ces3u
IMAUPUYECKUX U MEOPEMUYECKUX
pacnpeoeneHutl,

umems npedcmasieHue 0 KoOupo8aHuu,
08OUYHOU 3anucu, 080UYHOM Oepese;
671a0emb OCHOBHbIMU NOHAMUIMU MeopUn
epacghos (epagh, sepuuna, pebpo, cmenetw
8epuiUnbl, Nymo 6 epaghe) u ymems
NPUMEHSIMb UX NPU PEUEeHUU 3a0ay;
umemsb npeocmasieHue 0 0epesvbsix u ymensv
NPUMEHSIMb NPU PeuleHUl 3a0ay;
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BBIOMPATH METOIBI TIOIXOISIIECTO MPEACTABICHUS U 00paOOTKH TAaHHBIX
Pemrares pasHble 3a1a4u OBBILIEHHON TPYAHOCTH;

aHAIM3UPOBATH YCIOBUE 33/1a4H, BEIOMPATH ONTUMAIBHBIN METO/T PEILICHUS
3a/1auu, paccMaTpUBasi pa3IMuHbIC METObI;

CTPOUTH MOJIENb PEUICHHUS 3a/1a4H, IPOBOJUTH J0KA3aTEIbHBIC PACCYKICHUS MPU
pelIeHuN 3a/1a4H;

pemrarte 3a1a4n, Tpedyromue nepedopa BapuaHToB, IPOBEPKH YCIOBUM, BEIOOpa
ONTUMAJILHOTO PE3yabTaTa;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOJIYUCHHBIC PEIICHUSI B KOHTEKCTE
YCIIOBHS 3aJIa4¥, BBIOMPATh PEIICHUs], HEe TPOTUBOpEYAIINEe KOHTEKCTY;
MEePEBOIUTH TIPH PEIICHUU 3a1a4 HHPOPMAIINIO U3 OAHOU (POPMBI 3aITUCH B
JIPYTYI0, UCTIOJIB3Ys TTPU HEOOXOAMMOCTH CXEMBI, TaOIHUIIbI, TpaduKH,
JUarpaMMBbl.

B nosceonesnoul ocusnu u npu uzyueHuu Opyeux npeomemos.
peraTh MPaKTUYECKUE 3a1a9d 1 3aJ1a4l U3 IPYTUX MPEIMETOB

61a0emsv NOHAMUEM CEA3HOCMb U YMeMb
NPUMEHAMb KOMNOHEHMbL C8A3HOCMU NPU
peuieHuu 3a0au,

yMemb 0Cywecmsisims nymu no peopam,
00x000b1 pebep u eepuiun epagha;

umems npeocmasieHue 00 dUnNeposom u
2aMUTLINOHOBOM NYMU, UMEMD
npeocmasieHue 0 mpyoHoCmu 3a0ayu
HAXOHCOEHUSL 2AMUTILINOHO8A NY MU,
61a0emsv NOHAMUAMU KOHEYHbLE U CUemHble
MHOJHCECMBA U YMeMmb UX NPUMEHAMb NpU
peueHuu 3a0au,

YMemb NPUMEHsMb Menoo
MamemamuyecKol UHOYKYuu,

yMemb npumeHams npunyun /lupuxie npu
peuieHuu 3a0ay

Jlocmuoicenue pesynomamos pazoena ||

Teomem
pus

Brnanets reomerprueckuMU MOHATHSIMHU MPU PELICHUH 33]1a4 U TPOBEICHUU
MaTeMaTHYECKHUX PacCy KICHUI;

CaMOCTOSITENILHO (POPMYITHPOBATH ONPEAETICHHS T€OMETPUUECKUX (GUTYD, BHIBUTATH
TUIOTE3bI O HOBBIX CBOMCTBAX M MPH3HAKAX T€OMETPUUECKUX GUTYP U 0O0CHOBBIBATH
WM OIIPOBEPraTh ux, 00001IaTh UM KOHKPETU3UPOBATh PE3yJAbTaThl HA HOBBIX
KJ1accax (uryp, NpoBOJIUThH B HECIOKHBIX CIIydasX KiacCHuPUKAIIO GUryp mno
Pa3IMYHBIM OCHOBAHUSIM;

HCCIIEeI0BATh YEPTEKH, BKIIIOYasi KOMOMHAIIUU (PUTYp, U3BIIEKATb,
HMHTEPIPETUPOBATH U MPE0OPa30BbIBaTh HHGOPMAIUIO, TPEICTABICHHYIO Ha
yeprexax;

pelaTh 3a/1a4i FeOMETPUYECKOro COJIEp>KaHusl, B TOM YHCIIE B CUTYallUsIX, KOTJIa
JITOPUTM PELIEHUs HE CIeyeT sIBHO U3 YCIOBUS, BBIMOIHATh HEOOXOJUMBbIE IS
peLIeHNs 3a1a4K JOTIOJTHUTEIbHBIE IOCTPOEHHUS, UCCIEN0BATH BOZMOKHOCTh
MIPUMEHEHHsI TeOpeM U (GOPMYIT AJIs pelleHus 3a/ay;

yMeThb (POPMYIIMPOBATH U JIOKAa3bIBATh TE€OMETPUUECKUE YTBEPKACHHUS;

Hmemsb npeocmasnenue 0o
AKCUOMAMUYECKOM Memooe;

671a0emsb NOHAMUEM 2eOMEMPUYECKUE
Mecma moyexk 8 NPOCMpAaHcmee u ymens
npUMeHamsb ux OJisl peueHus 3a0ay;

ymemv NpuUMeHsAMbs OJisl peueHus 3a0ay
CBOUCMBA NIOCKUX U 08YZPAHHBIX Vel08,
MPexepanHozo yaid, meopemvl KOCUHYCO8 U
CUHYCO8 OJIsl MPEXSPAHHO20 Vend,

671a0emsb NOHAMUEM NEPREHOUKYIAPHOe
ceyeHue npusmMbl U ymems NPUMEHSMb €20
npu peuenuu 3a0ay;

umems npeocmasierue 0 080UCMEEHHOCMU
NPABUTILHBIX MHO2OCPAHHUKOS,

671a0enb NOHAMUSIMU YEHMPATbHOE U
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BJIQJICTh MOHATHIMHU CTEPEOMETPHH: ITPU3MA, TTApaJUICICIIUIIC, TUPAMU/IA,
TETpa’Ip;

HUMCTh NIPCACTABIICHUSA 00 akcuomax CTCPCOMETPHUU U CIICACTBUAX U3 HUX U YMCTb

IIPUMEHATH UX IIPU PELICHUN 33]1a4;

YMETb CTPOUTH CEYEHUsI MHOIOTPAaHHUKOB C UCIIOJIB30BAHUEM Pa3JIMYHBIX
METOJIOB, B TOM YHUCJIE U METOJA CIIENIOB;

HMMETH NPEJCTABICHUE O CKPEIIUBAIOLIUXCS MPSMBIX B IIPOCTPAHCTBE U YMETh
HAaxOJIUTh YTOJI ¥ PACCTOSIHUE MEXy HUMM;

IIPUMEHATH TEOPEMBI O APAIIEIBHOCTH MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
IIpY PELICHNUH 33/1a4;

YMETb IPUMEHSATH NapajliieIbHOE IPOSKTUPOBAHUE TSl U300paxeHus! PUryp;
YMETb TPUMEHATH NEPIIEHINKYISIPHOCTH MPSMOM M TUIOCKOCTH IIPU PELIEHUN
3a/1ay;

BJIAJIETh MOHATUSAMH OPTOrOHAIIBHOE TPOEKTUPOBAHNE, HAKIIOHHBIE U X
MIPOEKLIHUN, YMETh IPUMEHATh TEOPEMY O TPEX MEPHEHIUKYIIAPAX IPHU PELICHUN
3az1ad4;

BJIA/IETh MOHATUAMU PACCTOSHUE MEX Iy GUTrypaMu B IPOCTPAHCTBE, OOIIHI
NEPIECHIUKYIIAP ABYX CKPEIIUBAIOIUXCS MPSIMBIX U YMETh IPUMEHATH UX IIPU
PEIIECHNH 33134,

BIIAJCTh MMOHATHEM YTOJI MEXAY IPAMOM U INIOCKOCTBIO U YMETh IPUMEHSTH €r0
IIPY PELICHUH 3a/1a4;

BJIAJICTh MOHATUAMM IBYTPAaHHBIN yroJl, yrOJl MEXKIY IUIOCKOCTSAMU,
NEPIECHIUKYIIAPHBIE IIJIOCKOCTU U YMETh IIPUMEHSATh UX IIPU PELICHUY 33124,
BJIAJICTh MOHATUAMM IIPU3MA, IapajuIeeuIe] U IPUMEHATh CBOWCTBA
napajuleJienuIeaa Ipyu peuIeHU! 3a/1a4;

BJIQJETh MMOHATUEM IIPAMOYTOJIbHBIN NIApajuICICIUIIE] U IPUMEHATH €T0 IIPU
pELIEHNH 3a]1a4;

BJIQJICTh MOHATUAMM IUPAMUAA, BUJbI TUPAMHUJ, JIEMEHTHI IPABUIIbHON
NUpaMUIbl U YMETh IPUMEHATh UX IIPU PELLICHUU 337a4;

UMETh NPEJCTABICHNE O TeOpeMe Dijlepa, IPaBUIbHBIX MHOTOTPaHHUKAX;
BJIAJICTh MTOHATUEM IIJIOMIAAN TIOBEPXHOCTEN MHOTOIPAaHHUKOB U YMETh
IIPUMEHATH €TI0 NPU PEILICHUU 3aa4;

BJIAJICTh NOHATHUAMMU TCJId BPALICHUSA (I_II/IJ'II/IH,Z[p, KOHYC, IIap U C(bepa), X CCUCHUA

napanieibHoe NPOoeKmuposanue u
NPUMEHAMb UX NPU NOCIPOEHUU CeYeHUll
MHO202PAHHUKOB MEeMOOOM NPOEKYULL;
umems npeodcmasienue 0 pazsepmie
MHO202PAHHUKA U Kpamyuatiuem nymu Ha
HOBEPXHOCU MHO202PAHHUKA,

umems npeocmasierue 0 KOHUYeCKux
ceyeHusx,

umems npedcmasierue 0 Kacarouuxcst
chepax u KomOUHayUY mes 8paujeHusi u
YyMemb NPUMEHAMb UX NPU PeuleHUl 3a0ad,
NPUMEHAMb NPU peueHul 3a0a4 hopmyy
paccmosinus om mouku 00 NIOCKOCML;
61a0emb PaA3HbIMU CNOCOOAMU 3A0AHUS
NPSMOU YPABHEHUAMU U YMEMb NPUMEHSIMb
npu peutenuu 3a0a4;

NPUMEHAMb NPU PeuleHuu 3a0a4 U
doKkazamenbcmee nmeopem 6eKmopHbiil
Memoo u Memoo KOOpOUHam,

umMems npeocmasieHue 00 aKCuoMax
obvema, npumensams hopmyivt 00beMos
NPSMOY20/IbHO20 NAPAle/lenuneod, NPu3ml
U nUpamuosl, mempasopa npu peueHuu
3a0ay;

NPUMEHSMb Meopembl 00 OMHOULEHUSIX
00beM08 npu peweruu 3a0auy,

NPUMEHSMb UHMe2PAIl OISl BbIMUCTEHUSL
00beM08 U NOBEPXHOCMell mell 8PaueHUs,
BBIMUCTCHUSL NIIOWA0U ChepuuecKo2o nosica
U 00veMa wapos8o2o ciosi;

umMemsb npeocmasierue 0 OBUNCEHUSIX 6
NPOCMpPanHcmee: napanilelbHoM neperoce,
CUMMEMPUYU OMHOCUMENbHO NIOCKOCHIU,
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U yMETh IPUMEHSTH UX IIPU PELICHUU 3a/1a4;
BJIQJIETh MNOHATUSAMU KacaTeIbHbIE MIPSIMbIE U TUIOCKOCTH U YMETh IPUMEHSATD U3
[P pELIEHNUH 3a/1aY;

MUMETh MPEJICTABICHHS O BIIMCAHHBIX U OMMMCAHHBIX cpepax U yMeTh IPUMEHSTh
UX [IPU PELICHUH 33/1a4;

BJIJIETh MOHATUAMH 00bEM, 00BEMBI MHOTOTPAaHHUKOB, TEJ BPAILIEHUS U
MPUMEHSTH UX MPU PELICHUH 33/1a4;

MMETh IPEJCTABIEHUE O Pa3BEPTKE IIMIIMHAPA U KOHYCa, MJIOLAAN TOBEPXHOCTU
LWIMHPA U KOHYCa, YMETh IPUMEHSTh UX MPU PELISHUH 33/1a4;

HMMETh NPEJCTABIEHUE O IJIOWAAN chepbl U YMETh IPUMEHSATH €ro Ipu peleHnr
3ajauy;

YMETb pemiaTh 3a1a4i Ha KOMOMHAIIMM MHOTOTPAaHHUKOB M T€JI BpalleHUs;
MMETh MPEJCTABIEHNE O MOA00ONH B IPOCTPAHCTBE U YMETh pelllaTh 3a7auu Ha
OTHOIIeHHE 00BEMOB U IIJIONIa/Iel TOBEPXHOCTEHN MOJ0OHBIX QUryp.

B nosceonesnoul ocusnu u npu uzyueHuu Opyeux npeomemos.

COCTaBJIIATh C HCIIOJIb30BAaHUEM CBOICTB Fr€OMETPUUECKUX (GUTYp MaTeMaTHUYECKHE
MOJENH AJIsl pelIeHus 3aa4 IPaKTUYECKOTO XapaKTepa U 3aJa4 U3 CMEXHBIX
JTUCLMIUINH, UCCIEA0BATh NOJy4YeHHbIE MOIETN U HHTEPIPETUPOBATH PE3YyIbTAT
Brnagerp moHATHSAMU BEKTOPBI U UX KOOPAUHATHI,

YMETb BBIMIOJIHATH ONEepaIii HaJl BEKTOPAMH;

WCIO0JIb30BATh CKAJSIPHOE MPOU3BEICHIE BEKTOPOB MPHU PELICHUU 33/1a4;
MPUMEHSTh YPaBHEHHUE TUIOCKOCTH, (POPMYITY pacCTOSHHUS MKy TOUKAMH,
ypaBHeHUe cdepbl IpU pelIeHnH 3a1ay;

MPUMEHSTH BEKTOPBI U METOJ] KOOPAWHAT B IPOCTPAHCTBE MPHU PEIICHUU 3a]a4

YEeHMPANbHOU CUMMEMpPUL, HOBOpOme
OMHOCUMENbHO NPAMOU, BUHIMOBOU
CUMMempuU, ymems NpUMeHAmMs ux npu
peuieHuu 3a0au,

umems npeocmasierue 0 niouaou
OpPMO2OHANLHOU NPOEKYUU,

umems npeocmasienue 0 mpexepaHHom u
MHO202DAHHOM Yelie U NPUMEHAMb C8OUCMEa
NIOCKUX Y2/108 MHO20SPAHHO20 Vid Npu
peuieHuu 3a0au,

uMems npeocmasieHus 0 npeooPazo6anHuUl
n0000OUs, 2OMOMEMUU U yMenb NPUMEHAMb
UX npu peweHuu 3a0ay,

YMemb peuams 3a0ayu Ha NI0CKOCMU
Memooamu cmepeomempuiL;

yMemb npumMeHsIms Qopmyavl 06vbemMo8 npu
peuieHuu 3a0au

Jlocmuoicenue pesynomamos pazoena ll;
Haxooums 0bvem napaiieienuneod u
mempa’opa, 3a0aHHbIX KOOPOUHAMAMU
CBOUX BEPULUH;

3a0a6amov NPAMYIO 8 NPOCMPAHCMEE;
HAXo0ums paccmosiHue om mouxku 00
NIOCKOCMU 8 CUCHeMe KOOPOUHAM,
Haxooums paccmosHue Mexicoy
CKPeUUBAIOWUMUCS NPAMBIMU, 3A0AHHBIMU 8
cucmeme KOopoOuHam

Hcemopu
a
mamema
muKu

HNmets MMPpEACTAaBJICHUEC O BKJIAJIC BbIAAOINUXCA MATEMATHUKOB B PA3BUTHC HAYKHU,
IIOHUMATb POJIb MAaTCMAaTUKU B PAa3BUTHH Poccun

Hocmuoicenue pezynomamog pazoena |l
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5. Conep:kanue y4eOHOro npeamera (Kypca) MaTreMaTuKa
kiacc —10 ypoBeHb — (yvenybiennviil)

Hazpanue Conepxanue pazjena
paszaena
Anrebpa u Havasa [ToBTOpenue. Pelmienne 3amad ¢ MCMOJB30BAHUEM CBOWMCTB YUCEN M CHUCTEM CUMCICHUS, JEIUMOCTH, JIOJIEH M YacTeH,
aHanmu3a MIPOLIEHTOB, MOTyJIel uncen. Pemienne 3a1a4 ¢ UCMOIb30BaHUEM CBOMCTB CTENEHEN U KOpHEW, MHOTOYJIEHOB, TPe00pa3oBaHUM

MHOTOWJIEHOB U JPOOHO-pallMOHANIbHBIX BbIpakeHUH. PerieHue 3agay ¢ HCMOJIB30BAHMEM TIpagycCHOM Mepbl yria. Moayib
ylyclia U ero cpoiicTBa. PemieHue 3amady Ha JBIKEHHE U COBMECTHYIO PalOOTy, CMECH M CIUIaBbl C MOMOIIBIO JIMHEHHBIX,
KBaJPAaTHBIX B IPOOHO-PAITMOHAIIHBIX YPABHEHUN U UX CUCTEM.

MHoxecTBa (UUCIOBBIE, TEOMETPHUECKUX PUTyp). XapaKTepUCTUUECKOE CBOMCTBO, 3JIEMEHT MHOKECTBA, ITYCTOE, KOHEYHOE,
6eckoHeuyHOe MHOecTBO. CriocoOb! 3aanust MHOecTB [loamHOkecTBO. OTHOIIEHHSI TPUHAATICKHOCTH, BKJIIOUEHUS,
paBeHcTBa. Onepanuu Hax MHOkecTBaMu. Kpyru Ditnepa. Koneunble 1 6eCKOHEUHbIE, CUETHBIE M HECUETHBIE MHOKECTBA.
VcTuHHbIE U T0’KHBIE BBICKa3bIBaHMSI, OTIEpAIlU HAJl BEICKA3bIBAaHUSAMU. Aneedpa evickazvieanuii. CBA3b BbICKa3bIBaHUIA C
MHO>KecTBaMU. KBaHTOpBI CyIIIeCTBOBAHUS U BCEOOIIHOCTH.
3akoHbl JIOTUKH. OcHoBHble 02udecKue npasua. Pelienre Joruueckux 3a/1ad ¢ UCIOoIb30BaHUEM KPYroB Diiepa, 0CHO8HbIX
JI02UYEeCKUX NPABUIL.

Ymo3zakmtoueHus. OG0CHOBaHUS U I0Ka3aTeIbCTBO B MaTeMaTHKe. TeopeMbl. Busibl MaTeMaTuuecKux yTBep KIeHUN. Buoul
odokazamenvcma. Mamemamuyueckas uHOYKyusi. Ymeepacoenus. oopamuoe OaHHOMY, NPOMUBONONO0NCHOE, 0OpAMHOe
NPOMUBONoNoHCHOMY danHomy. IIpu3HaK U CBOWCTBO, HEOOXOAMMBIE U JOCTATOYHBIE YCIOBUSI.

OcHosnas meopema apugmemuxu. Ocmamru u cpasrenust. Aneopumm Eexnuoa. Kumaiickas meopema 06 ocmamxax. Manas
meopema Pepma. q-uunsie cucmemvl cuucienus. CLynxyus Jilnepa, 4ucio u cymma oerumelieli HamypaibHo20 YUCId.

Panuannas Mepa yriia, TpUrOHOMETpPUYECKasi OKPY>KHOCTh. TpUroHOMeTpuueckue QyHKUUU yucen U yrioB. Dopmyibl
MIPUBEACHUS, CIIOKEHUSI TPUTOHOMETpUYEeCKNX (YHKIMHA, GOpMynsl ABOMHOTO M MOJOBHUHHOTO aprymenta. [IpeoOpasoBanue
CYMMBI, pa3HOCTH B MPOU3BEACHUE TPUTOHOMETPUYECKUX (PYHKIIMI, 1 HA00OPOT.

Tpuronomerpuueckre GpyHKIIMK YUCIOBOTO aprymenta Y =C0SX, Y =SinX, y=tgx, y =ctgX. Cpoiictsa u rpadpuxu

TPUTOHOMETPUUYECKUX (PYHKLUH.
OOpatHble TpUrOHOMETpUUYECKHE (DYHKIIMH, X TJIaBHbIE 3HAYEHUs, CBOUCTBA U TpapuKH. TpUroHOMETpHUYeCKue ypaBHEHUS.
OpHOpOIHBIE TPUTOHOMETPUUYECKUE YpaBHEHMSI. PelieHne npocTelmx TpUroHOMETpUIECKUX HepaBeHCTB. [IpocTeitmne
CHUCTEMBI TPUTOHOMETPUUYECKUX YPABHEHUH.
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Crenens ¢ 1eHCTBUTENBHBIM IIOKa3aTeNeM, CBOMCTBa cTeneHu. [IpocTeiime noka3zarenbHble YpaBHEHHS U HEPaBEHCTBA.
IToxazaTenpHast pyHKIMA U ee cBoiicTBa U rpaduk. Yucno € u QyHKIHUSA y =e*.

Jlorapudm, cBoiictBa norapudma. Jlecstuunblii u HaTypanbHelii Jorapudm. [IpeodpazoBanne morapuMUIECKUX BRIPAKECHHM.
Jlorapugmuueckue ypaBHeHHs 1 HepaBeHCTBa. Jlorapudmudeckas GyHKIUS U €€ CBOWCTBA U TpaduK.
Crenennast GyHKIUS U €€ CBOWCTBa U rpaduk. MppanroHanbHbie ypaBHEHUS.

Mertoxa nHTEpBaIOB s pereHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB GyHKINA: CABUT, yMHOKEHUE HA YHCIIO,
OTpaXCHUE OTHOCUTENILHO KOOPANHATHBIX ocel. ['paduueckue MeTo bl pelieHns ypaBHEHUI 1 HEpaBeHCTB. Pelienue
YpaBHEHUI U HEPABEHCTB, COJEPIKAIINX EPEMEHHYIO 110]] 3HAKOM MOIYJIS.

@opmyna bunoma Hotomona. Pewenue ypasnenuil cmenenu gvlute 2 cneyuanivHulx 6udos. Teopema Buema, meopema be3zy.
IIpusooumvle u nenpusooumvie mHo2ounenvl. Ocnognas meopema aneeopvl. Cummempuieckue MHo2o4nensl. Llenouucnennvie u
Yeno3HauHble MHO20YICHbI.

[Tonsatue npenena dbyakuuu B Touke. [lowsamue npedena @Qynxyuu 6 beckoneunHocmu. Acumnmomul epaguxa QyHKYuu.
CpasHenue 6eCKOHEUHO MAbLX U OECKOHEUHO OONIbUIUX.

I'eomerpus

[ToBTOpenue. Pemenue 3a1a4d ¢ MCMoIp30BaHUEM CBOUCTB (UTYp Ha TUIOCKOCTH. Permrenne 3a1ay Ha J0Ka3aTeIbCTBO U

MOCTpOEHHE KOHTpIpuMepoB. [IprMeHeH e MPOCTEHIINX JIOTHIECKUX MpaBuIl. Perienne 3a1a4 ¢ UCTIOIB30BaHUEM TEOPEM O

TPEYroJIbHUKAX, COOTHOIIECHUH B MIPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX, (JaKTOB, CBA3aHHBIX C YETHIPEXYroJIbHUKaMH. Pemenue

3aj1a4 ¢ MCII0JIb30BaHNEM (haKTOB, CBI3aHHBIX C OKPY)KHOCTSIMH. Pernienne 3aa4 Ha ©3MEpEHUs Ha INIOCKOCTH, BBIYHCIICHHS

JUTVH U TIIoIaneit. Peuienue 3a0au ¢ nOMOWbI0 6eKMOPO8 U KOOPOUHAM.
Harnsgnas crepeomerpust. [lpu3ma, napamienenunes, TUpaMuia, TETPadIp.
OCHOBHBIE IOHATHS TEOMETPHH B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH U CIICACTBHS U3 HUX. [lonsimue 06
AKCUOMAMUYECKOM Memooe.
Teopema Menenas ona mempasopa. Iloctpoenne cedeHnii MHOTOIPaHHUKOB METOJIOM ClIeIoB. LIeHTpanbHOE TpOeKTHpOBaHHE.
[TocTpoenue ceyeHnii MHOTOIPAaHHUKOB METOIOM TTPOEKIIU.
CkpermmBaromuecs mpsiMble B IPOCTPAHCTBE. YTOI MEXIY HUMH. Memoovl HaxodicOenus paccmosHuti Mexcoy
CKPeWUBAIOWUMUCS NPAMBLMU.
Teopemsl 0 mapamIenbHOCTH MPSMBIX U TUIOCKOCTEH B pocTpaHcTBe. [lapannensHoe MpoeKTHpoBaHue U U300paskeHne Uryp.

T'eomempuyeckue mecma mouex 8 npoCmpaHcmee.

[leprieHAUKYIAPHOCTH NPSAMOH U M10cKocTU. OpTOroHanbHOE npoekTupoBanue. Haknonusle u npoekuuu. Teopema o Tpex

HepHeHIUKYIAPaAX.

Buowvt mempasopos. Opmoyenmpuueckuii mempasop, KapKacHulil mempasop, pagHoepanHvlii mempaldop. lIpsamoy2onbHulil
mempa’dp. Meouanvl u bumeouanvl mempasopa.
Jlocmpausanue mempasdpa 0o napaiienienuneod.

Paccrosinus mexay purypamu B npoctparctBe. OO NepHeHIMKYISIp ABYX CKPEIMBAIONIUXCS MPSMBIX.

19




Vsl B npoctpanctse. [leprieHIuKynsipHble II0CKOCTH. [l10wyads opmozonanvrot npoekyuu. Ilepnenoukynaproe ceuenue
npuzmsl. Tpexepannviii u MHo2o2parHblll yeos. Ceoticmea nioCKux yen08 MHo2oepantnozo yena. Ceoticmea niocKux u
08Y2PAHHBIX V2ll08 MpexepanHo2o yead. Teopembl KOCUHYCO8 U CUHYCO8 OJisl MPeXePaHHO20 Yaid.

Buabl MHOTOrpaHHUKOB. Pazsepmru mHocoepannuxa. Kpamuatiwiue nymu Ha nogepxHocmu MHO202PAHHUKA.
Teopema Diinepa. IlpaBunibHbIe MHOTOTPAHHUKH. /[80UICMBEHHOCHb NPABULILHBIX MHO2O0ZPAHHUKOS.

[Ipusma. Ilapannenenunen. CoiicTBa napasienenumnena. [IpsmoyronbHbi napamienenumnen. HakioHHbIE TPU3MBL.
[Mupamuna. Buasl mupamu. DIeMEHTHI MPAaBUIIBHON TUpaMuIbl. [IupamMuibl ¢ paBHOHAKIIOHCHHBIMU peOpaMu U TPAHIMHE, UX
OCHOBHEIC CBOMCTBA.

[lnomany moBepXHOCTEM MHOTOTPAaHHUKOB. Y CEYEHHAsI TUpaMU/Ia.

BepositHoCTh 1

HOBTOpeHI/IC. Hcnons3oBanne Ta6J'II/IH " JuarpaMm JJid nNpeaACTaBJICHUA JaHHBIX. Pemenne 3aa4 Ha MPUMCHCHUC

CTaTHCTHKA, OTIMCATETBHBIX XapaKTEPUCTUK YHNCIOBBIX HA0OPOB: CPEIHUX, HAUOOJIBIIIETO ¥ HAUMEHBIIIETO 3HAYCHUS, pa3Maxa, TUCIIePCUU U
JIOTHKA, TEOPUS CTaHJAPTHOTO OTKJIOHEHUS. BBIYMCIIEHNE YaCcTOT M BEPOSTHOCTEN COOBITHI. BhIuncienre BepoITHOCTEH B OMBITAX C
rpadoB u PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU UCX01aMu. Vcrionp30BaHe KOMOMHATOPUKY. BBIYuCIeHe BEpOSATHOCTEN HE3aBHCUMBIX
KOMOHMHATOpUKA coopITuil. Micrionp3oBanne GopMysibl CIIOKEHUS BEPOSTHOCTEH, TuarpaMm Ditepa, AepeBa BEPOATHOCTEH, (hOPMYITBI
bepHym.
Bepoamnocmnoe npocmpancmeo. Axcuomvt meopuu 8eposimuocmel.
YcnoBHas BEpoATHOCTB. [IpaBuiio ymMmHOKeHus BeposiTHOCTEH. Dopmyna nojgHou BepoaTHocTU. Popmyna baiieca.
JuckpeTHbIe cinydaliHble BEIUYUHBI U pacnpeaenenus. CoBMECTHBIE pacnpeaeiieHus. Pacipenenenue CyMMbl U TPOU3BEACHUS
HE3aBUCHUMBIX CIIy4alHbIX BEJIMUYMH. MaTeMaTH4eCcKOe 0KUJAHNUE U TUCIIEPCUS CTy4ailHOM BeIMYMHBI. MaTteMaTuyeckoe
0XUJAHUE U TUCTIEPCUSI CYMMBI CITYYailHBIX BEJIUYHH.
5. ConeprkaHue yueOHOro nmpeamera (Kypca) MaTeMaTHKa
kiaacc —11 ypoBeHb — (venybnennbiil)
Hazsanue Coneprkanue paszaena
pazzaena
Hauana Pemenue 3aa4 ¢ HOMOIIBIO YUCTOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM MEPEMEHHOM, C MPUMEHEHUEM
MaTeMAaTHYeCKOro | M300paKeHMs YHUCIOBBIX TPOMEXKYTKOB. PelieHue 3a1au ¢ MCMoJIb30BaHUEM YHCIOBBIX PYHKIUN U UX TPadUKOB.
aHaJIM3a. Hcnonb3oBanue CBOMCTB U rpapKOB TMHEHHBIX U KBaIPATUUHBIX (QYHKIIHM, 0OpaTHON MPONOPIUOHATEHOCTU U (YHKIIHH

y= \/; . I'paduueckoe penieHre ypaBHeHUI 1 HepaBeHCTB. Vcnoabp30BaHne onepanuii HaJ MHOKECTBAMH U BBICKA3bIBAHUSMHU.
Hcnonbs3oBaHNEe HEPABEHCTB U CUCTEM HEPABEHCTB € OJTHON MEPEMEHHOM, YHCIOBBIX MPOMEKYTKOB, UX 00BbETUHEHUN U
nepeceueHuil. [IpuMeneHne nmpu perieHny 3a1a4 CBOMCTB apu(METHUECKOM U reOMEeTPUYECKOM MPOrpeccuy, CYMMHUPOBAHHUS
0EeCKOHEUHOM cXoas1Ieiics TeOMeTPHUECKON TPOTrPECCHH.
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Hynu gyHKImm, mpomMexxyTky 3HaKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbouibliee u HanMeHblee 3Ha4YeHne QyHKINH.

[Tepuomuieckre GyHKIMN U HAUMEHBITUH Tiepro1. YeTHbie U HedeTHbIe QYHKIMHN. PyHKyuu «OpobHas yacms yucia» Y = {X}

u «yenas yacms yuciay Yy = [X] .

[lepBuuHbIE IPECTABIEHUS O MHOYKECTBE KOMIUIEKCHBIX YHCell. [eticmeus ¢ komniekcHulmu yuciamu. Komnnexcro
conpscennvie yucaa. Mooyns u apeymenm uyucna. Tpueonomempuyeckas gpopma Komniekchoeo yucia. Pewenue ypasnenuii 6
KOMNJIEKCHBIX YUCTAX.

Cucrembl MOKa3aTENbHBIX, JIOTAPUPMUIECKUX U UPPAITUOHAIBHBIX YpaBHEHUNH. CUCTEMBI MOKa3aTEIbHBIX, JIOT apU(PMUUECKIX
Y UPpAIMOHATILHBIX HEPABEHCTB.

B3aumno o6patHbie pyHkmu. ['paduxu B3auMHO 00paTHBIX (YHKIIHM.

VYpaBHEHHsI, CHCTEMBI YPABHEHUH C IAPAMETPOM.

JuodanTtoBsl ypaBHenus. Llemnsie qpoou. Teopema depma 0 cymMe KBaapaToB.

CyMMBI U psifibl, METO/IbI CYMMHUPOBAHHMS M IPU3HAKH CXOTUMOCTH.

Teopembl 0 MPUOTIKEHUH IEHCTBUTEIIBHBIX YMCET PAllMOHATLHBIMHU.

MHoxecTBa Ha KOOPAWHATHON MJIOCKOCTH.

Hepapercro Koum—ByHsikoBckoro, HepaBeHCTBO Vencena, HepaseHcTBa o cpeuux. Henpepsisrocts hynkiun. Ceoticmea
Henpepwvienwvlx Gyuxyuil. Teopema Betiepwumpacca.

Hudbdepenuupyemocts ¢ynkiuu. [Iponssoanas ¢hyakiuu B Touke. Kacarenbnas k rpaduxy Gynkmuu. ['eomerpudeckuii u
(hbMBUYECKUI CMBICI MPOU3BOIHOM. [Ipumenenue npouszeoonou 6 gpusuxe. [IpousBoaHbie aneMeHTapHbIX GyHkuid. [IpaBuia
muddepeHupoBaHmsL.

Bropas npousBoaHas, ee reoMeTpUIECKU U (GU3HMUECKUN CMBICTT.

Touku skcTpemMyma (MakcuMyma U MUHUMYMa). MccienoBanue 3JeMeHTapHbIX (PYHKIUN HA TOYKU SKCTpEMyMa, HauOoJbllee
Y HauMeHbIlIee 3HaYeHHE ¢ IOMOIIIbIO MPOU3BOAHOM. [locmpoenue epaguxos hynkyuii ¢ NOMOWbI0 NPOU3BOOHBIX.
IIpumenenue npouzsooHou npu peutenuu 3aoay. Haxoscoenue skempemymos (hyHKyuii HeCKOIbKUX NEPEMEHHDBIX.
[TepBooOpa3nas. Heonpenenennsit nuarerpat. [lepsooOpaszHbie aneMeHTapHBIX GyHKIUH. [1nomans KpuBoIMHEHHOM
tpaneuuu. @opmyna Hetorona-Jleitbnuna. OnpeneneHHbld HHTETpal. BoiuucieHue niowadet niockux gueyp u 0ovemos mei
8paujenUs ¢ NOMOWbIO UHMe2Pad..

Memo0wl pewienus OYHKYUOHATbHBIX YPABHEHUI U HEPABEHCTE

I'eomeTpus.

Tena Bparienus: UMIMHIP, KOHYC, ap U chepa. CeueHus LuIMHApa, KoHyca 1 mapa. LllapoBoii cermeHT, 1m1apoBoii ciioi,
IIapOBOM CEKTOP (KOHYC).

YcedeHHBIH KOHYC.

Onemenmoi chepuueckou eeomempuu. Konuveckue ceuenus.

KacatenbHble npsiMble U MJIOCKOCTU. BriicanHble 1 onucanHele chepsl. Kacarowuecs cepvi. Kombunayuu men epawjenus.
Bextopel u koopauHatel. CymMMa BEKTOPOB, YMHO)KEHHE BEKTOPA Ha YHMCII0. YT0JI MeXy BekropaMmu. CkalsipHoe
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MIPOU3BEJICHNUE.

VYpaBuenue miaockoctu. opmynna pacCTOSIHUA MEXIY TOUKaMH. Y paBHEHHE chepbl. Dopmyna paccmosanus om mouku 00
nirockocmu. Cnocodwl 3a0aHus RPAMOU YPAaAGHEeHUSIMU.

Pewenue 3a0au u doxazamenbcmeo meopem ¢ NOMOWbIO 6EKMOPOS U MEMOOOM KOOPOUHAM. DieMeHmMbl 2e0Mempuu MAacc.
[Tonsite o6beMa. OO6beMbI MHOTOTPaHHUKOB. OOBEMBI TEN BpallleHUus. Akcuomuvl 0b6vema. Bvisood ¢popmyn o6vemos
NPAMOY20IbHO20 napaienenuneod, Npusmsl U nupamuosl. Popmyvl 0 HaxodxcoeHus obvema mempaszopa. Teopemvt 00
OMHOUEHUAX 0ObEMO8.

Ipunosicenuss unmezpana K 8bluucieHu0 00bemos u nogepxnocmei men epawenus. Ilnowaos cpepuueckozo nosca. Obvem
wapoeozo cnos. llpumenenue 06vemo8 npu pewieHuu 3a0au.

[Tnomans chepsr.

Paszeepmra yununopa u kounyca. Ilnomanp MOBEPXHOCTH IJIMH/PA U KOHYCA.

KomOuHaImm MHOTOTpaHHUKOB U TEJI BpaIlleHHsI.

[Tono6ue B nmpoctpancTe. OTHOILIEHUE 0OBEMOB U TUIOIIA I TOBEPXHOCTEH MOJ00HBIX (UTyp.

eudicenus 6 npocmpancmee. napaiiebHblll NEPeHOC, CUMMEMPUSE OMHOCUMETLHO NIOCKOCIU, YEHMPATIbHASL CUMMEMPUS], NOBOPOM
OMHOCUMETLHO NPSIMOILL.

IIpeobpaszosanue nododus, comomemus. Pewienue 3a0ay Ha nI0CKOCMU ¢ UCNOb308AHUEM CINEPEOMEMPUYLECKUX MENMOO08.

BepositHOCTB M
CTATHCTHKA,
JIOTMKAa, Teopus
rpa¢goB u
KOMOHMHATOPHUKA

bunapnas ciydaitHas BennuuHa, pactpenenenue bepnymnu. ['eomerpudeckoe pacnpenenenue. buHomuanbHOe pacnpeneneHue
U ero cBoOMcTBa. [ unepeeomempuueckoe pacnpeoeienue u e2o c80UCmad.

HenpepsiBHbIe cityyaiinbie BennurHbl. [L10THOCTH BeposiTHOCTH. DyHKIMS paciipeneneHus. PaBHoMepHOe pacnipeeeHue.
IlokaszamenvHoe pacnpeoenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmansnoe pacnpenenenue. @ynkuus Jlamnaca. [TapameTpbl HOpMalbHOTO
pacnpenenenus. [Ipumeps! ciaydaiiHbIX BETUYHH, TOAYNHEHHBIX HOPMAJILHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, pOCT
4yenoBeka). [lenmpanvhas npedenvras meopema.

Hepasencmeso Yebviuesa. Teopema Yebviuesa u meopema bepuyninu. 3axon bonvuux yucen. Bvibopounwlili memoo
usmepenus gepoamuocmeti. Ponw 3axona 6onvuux yucen 6 Hayke, npupooe u ooujecmae.

KoBapuanus nByx ciydvaiineix BenuuuH. [lonstue o koaddunnenrte koppensunu. CoBMeCTHbIE HAOIIOIEHUS ABYX CIy4alHBIX
BENUYHH. BoibopouHulil koaghduyuenm xoppenrayuu. Jlunetinas peepeccus.

Cmamucmuueckas eunomeza. Cmamucmuxa Kpumepus u ee yposeHs 3nauyumocmu. IIposepka npocmetiuux sunomes.
Omnupuueckue pacnpedeneHus U Ux c653b ¢ meopemuyecKumMu pacnpeoeienuamu. Paneosas koppenayus.

Ilocmpoenue coomsemcmeutl. HnvexmusHble u ClOpbeKmugHvle coomeemcmsus. buexyuu. /{uckpemunasn HenpepbvigHoOCMb.
Hpunyun /{upuxne.

Koouposanue. J]eouunas 3anuce.

OcHognvle nouamus meopuu epaghos. /lepesvs. /{souunoe oepego. Ceaznocmo. Komnonenmol ceaznocmu. Ilymu na epagbe.
Diineposwvl u I amunbmonogul nymu.
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TEMATHYECKOE IINTAHUPOBAHHUE

[{eneBbie TPUOPUTETHI:

Coznanne 0IaronpusTHBIX YCIOBUM JIJIST PA3BUTHS COIIMAIEHO 3HAYUMBIX OTHOIICHUH NTKOJIBLHUKOB U, TIPEXK]I€ BCETO, IICHHOCTHBIX OTHOIIICHH:
1. K 3HaHUSM KaK UHTEIJIEKTyallbHOMY pecypcy, o0ecneunBaromeMy Oyaylee 4eaoBeKa, Kak pe3ylbTaTy KPOIOTIMBOTO, HO YBJIEKATEIbHOTO

y4eOHOTO Tpyia

Knacc 10a (yruy0JsieHHbI ypOBeHb)

HaszBanue pazgena

O011ee KOJIMYECTBO YacOB

KoHnTpobHble /mpakTuyeckue

paboThI
Anre0Opa u Havasia aHaIu3a 133 10
['eomeTpust 62 3
BeposTHOCTB M cTaTHCTHKA, JIOTHKA, TeOpHs TpadoB 1 KOMOMHATOPUKA 9 -
NTOTI'O 204 13

Kiuace 11a  (yriay0JeHHbIH YPOBEHB)

Hazpanue pasaciia

OO0111e€ KOJIHYECTBO

KoHnTpobHble /mpakTuyeckue

JacoB paboThHI
AnreOpa u Havasia aHaau3a 126 7
I'eomerpus 60 4
BeposaTHOCTE M cTaTUCTHKA, JIOTHKA, TEOpUs rpadoB M KOMOMHATOPHKA 18 -
NTOI'O 204 11
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