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IHosicHuTeIbHAS 3aNIHCKA

Pabouas nporpamma yuebHoro npeamera «Maremaruka» st 10-11 kmaccoB pa3paboTana B
COOTBETCTBUH C HOPMATUBHO-IIPABOBBIMU JJOKYMEHTAMM:
1. ®enepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTaHIAAPT CpeaHero odmiero oOpa3zoBaHUs
(yrB. npuka3zom MunuctepcTBa oOpa3zoBanust U Hayku P® ot 17 mas 2012 r. Ne 413)
2. OcHoBHas oOpa3oBaTellbHas Tporpamma cpemHero obmero obOpasoanus «MKOY
Kypramsitickoro paiiona Kamaranckas cpeasisi o0ieoOpasoBarteiibHas 1mkoina» (yTB. IMPUKa30M
aupekropa ot 20.08. 2020 r. Ne 102)

OO0pazoBarenpHBI TPOIECC OCYIISCTBISCTCS C WCIOIH30BAaHHUEM YUSOHMKOB, Y4eOHBIX
nocobui, BXomsmux B aAedcTByroumii PenepanbHblii nepedeHb. Ilepeuenr YMK  exeromHo
YTBEPKIAECTCS IPUKA30M AUPEKTOPA IIKOJIBL.

VueOnblii mnpeamer «MaremaTHuka» BXOJUT B 00s3aTEIbHYIO TPEAMETHYIO 00J1acTh
«MaremaTka u nHpopmatuka». Pabouas nporpamma pa3zpaboTaHa JJii OCBOEHUSI MAaTEMaTUKU Ha
yriyOnEHHOM ypOBHE.

1. IInanupyeMble pe3yJbTaThbl OCBOCHHUS Y4eOHOro npeamera « MareMaTuka

1.1. Inanupyemble JMYHOCTHBIE pe3ybTaThl ocBoeHuss OOII
JIn4HOCTHBIE pe3yabTaThl B c(epe OTHOLICHUI 00ydyarommxcs K cede, K CBOeMY 310pPOBbIO, K
MO3HAHMIO celst:

e opueHTaluus 00y4aromMXCcsl Ha JOCTH)KEHHUE JMYHOTO CYUACThs, PEATU3ALUI0 MO3UTHBHBIX
KU3HEHHBIX TEPCHEeKTUB, HHULHUATUBHOCTb, KPEAaTUBHOCTb, TOTOBHOCTH M CHOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEENIEHUI0, CIOCOOHOCTh CTaBUTh LIETIH U CTPOUTH KU3HEHHBIE TJIaHBI,

® TOTOBHOCTh U CHOCOOHOCTh OOECIeYuTh ce0e W CBOMM OJIM3KHUM JIOCTOMHYIO >KH3Hb B
MPOLECCE CAMOCTOSITEIbHOM, TBOPYECKOW M OTBETCTBEHHOM IESITEIBLHOCTH;

® TOTOBHOCTh U CHOCOOHOCTh OOyYaromMXCsi K OTCTAaMBaHUIO JIMYHOTO JIOCTOMHCTBA,
cOOCTBEHHOTO MHEHHS, TOTOBHOCTh U CHOCOOHOCTH BbIpaOaThIBaTh COOCTBEHHYIO IMO3ULHUIO IO
OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSIM MPOILIOr0 K HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICJICHUS] UCTOPHUH, TyXOBHBIX LIEHHOCTEH U JIOCTH)KEHUIN Halllel CTpaHbl;

® TOTOBHOCTh U CIOCOOHOCTh OOY4YaloIIUXCS K CaMOPa3BUTUI0O M CAaMOBOCIHMTAHUIO B
COOTBETCTBUU C OOIIEYENOBEYECKUMH LEHHOCTSAMU U HJAeajaMH TIpaKJaHCKOro OOIIecTBa,
MOTPeOHOCTh B (PU3UYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHUAX CIIOPTUBHO-030POBUTEIBHOM
JeSITeNIbHOCTBIO;

® T[PUHATHE U pealln3alus LIEHHOCTEeH 3J0pOBOro U 0e30macHOro odpasa >KU3HU, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PU3UYECKOMY U TICUXOJIOTHYECKOMY
3J10pPOBBIO;

® HENpUSATHE BPEIHBIX MPUBBIYEK: KypEHHS, YIOTPEOICHUS alIKOTroJisl, HAPKOTHKOB.
JInuHocTHBIE pe3yabTaTtbl B cdepe oTHomeHuii oO0ydarommxca Kk Pocemun kak k Poaune
(OteuecTBy):

® poccuiickas HJIEHTHMYHOCTb, CIOCOOHOCTh K OCO3HAaHHIO POCCHUHCKOW HIECHTUYHOCTH B
MOJIMKYIBTYPHOM — COIIMYME, UYBCTBO MPHYACTHOCTH K HMCTOPUKO-KYIBTYPHOU OOIIHOCTH
poccuiickoro Hapojaa u cynasoe Poccun, marpuoTH3M, TOTOBHOCTh K ciayXeHuto OTedyecTBy, €ro
3aIUTE;

® YBaXXEHHUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH nepes PonnHoi, roproctu 3a cBoit
Kpaii, cBoro PoauHy, nmpomnuioe U HacTosAllee MHOMOHALMOHAJIBHOTO Hapoaa Poccun, yBakeHue k
roCyJapCTBEHHBIM CHUMBOJIaM (rep0, (hiar, THMH);

e (dopMUpOBaHUE YBOXKEHUS K PYCCKOMY SI3BIKY KaK TOCyAapCTBEHHOMY s3bIKY Poccuiickoit
denepanuu, SBISAOLIEMYCS OCHOBOM POCCHHMCKOM HMJIEHTHMYHOCTH M TJIaBHBIM  (aKTOpPOM
HAIMOHAJILHOTO CaMOOIIpEAEICHUS;

® BOCIHUTAHHWE YBAXEHUS K KYyJIbType, Ss3bIKaM, TPaJulUsAM U OO0bYasM HapOJOB,
npoxxusaromux B Poccuiickont @enepannu.



JInuHOCTHBIE pe3yabTaThl B cepe OTHOMIEHUH 00y4AlOIMXCS K 3aKOHY, rOCyJapcTBy U K
rpa’>aIaHCKOMYy 001eCTBY:

® TpaXJAHCTBEHHOCTb, TIpPa)XJAaHCKas [O3ULHA AKTUBHOIO U OTBETCTBEHHOIO 4JI€HA
pPOCCHICKOTO OOIeCTBa, OCO3HAIOMIETO CBOM KOHCTHTYLIMOHHBIE TIpaBa M 0O0S3aHHOCTH,
YBa)KAIOILEr0 3aKOH U MPaBONOPSA0K, OCO3HAHHO IPUHHUMAIOLIEr0 TPAJUIIMOHHBIE HAIIMOHAIbHbIE
1 00IIeYeIOBeYeCKHe TYMAHUCTHUECKHE U JAEMOKPAaTHYECKUE IIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIIIECTBEHHOM JKM3HU;

® [pU3HAHHME HEOTUY)KJIAEMOCTHU OCHOBHBIX IIpaB U CBOOO/I YEIOBEKA, KOTOPbIE IPUHAJIEKAT
KKJIOMY OT pOKICHHS, TOTOBHOCTb K OCYIIECTBJIEHHIO COOCTBEHHBIX IpaB U cBoOoja 0€3
HapylIeHUs MpaB U CBOOOJ JAPYIHX JIMI, TOTOBHOCTh OTCTaUBaTh COOCTBEHHBIE IpaBa U CBOOOIbI
YeJI0BEKa U IpaKJaHMHA COTJIACHO OOILIENpHU3HAHHBIM MPHUHIMIAM M HOPMaM MEXIyHapOJHOIrO
npaBa u B cootBercTBUM ¢ KoHcturymuen Pocculickoit ®@enepanuu, npaBoBas M MOJUTHYECKAs
IPaMOTHOCTB;

® MHUpPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTUS HAayKd U
OOLIECTBEHHOM TNPAaKTUKH, OCHOBAHHOE Ha JHajore KyjiabTyp, a TakXKe pa3iIHuHbIX (opM
0OLIECTBEHHOT'O CO3HAHMS, 0CO3HAHUE CBOET0 MECTa B MOJUKYJIbTYPHOM MUPE;

® UHTEpUOpHU3ALUS IIEHHOCTEM JEMOKpaTHH U COLMAJIbHOW COJMIAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOIICHUH B IPYIINE WIH COIIMAIbHOM OpraHu3aluy;

® TOTOBHOCTh OOyyaromMXcsd K KOHCTPYKTUBHOMY YYacTUIO B TPHHITHH PEHICHUH,
3aTparuBarOlIMX WX IpaBa W HMHTEPECHl, B TOM YHCJIE B Pa3IWYHbIX (opMax OOLIECTBEHHOU
CaMOOpPraHu3allii, CAaMOYIIPaBJICHUs, OOIIECTBEHHO 3HAYUMON JIESTENIbHOCTH;

® T[PUBEPKEHHOCTh WJIEIM MHTEpPHALMOHAINU3MA, JAPYXKObl, PaBEHCTBA, B3aWMOIIOMOIIH
HapoJIOB; BOCHHUTAHHUE YBAXXUTEJIHbHOTO OTHOIIEHHS K HAllMOHAJIBHOMY JIOCTOMHCTBY JIIOJIEH, HX
qyBCTBaM, PEIUTUO3HBIM YOCXKICHUSIM;

® TOTOBHOCTh OOyYaroIMXCSd HPOTHBOCTOATh MJEOJIOTMH 3KCTPEMU3MA, HALMOHAIM3MA,
KceHO(poOUH; KOPpYNIMM; JUCKPUMUHAIMM IO  COLMAIbHBIM, DPEIMTHO3HBIM, PAacOBBIM,
HAllMOHAJIBHBIM ITPU3HAKAM U APYIMM HETaTUBHBIM COL[UAJIBHBIM SIBJICHUSIM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHNH 00YYAOIUXCS ¢ OKPYKAKIIMMHU JOJAbMU:

® HPABCTBEHHOE CO3HAHME U MOBEJCHUE HA OCHOBE YCBOCHUS OOIIEUEIOBEUYECKUX LIEHHOCTEH,
TOJIEPAHTHOI'O CO3HAHUS U MOBEJCHUS B IIOJUKYIbTYPHOM MUPE, TOTOBHOCTH M CHOCOOHOCTH BECTH
IUAJor C JAPYTUMH JIIOJbMH, JOCTUIaTh B HEM B3aUMOIIOHMMAaHMs, HaXOAWUTh OOIIME LEeTd U
COTPYOHMYATH I UX JOCTHIKEHUS;

® IPUHATHE TYMaHUCTUUYECKHX LIEHHOCTEH, 0CO3HAHHOE, YBAKUTEIBHOE U J00POKEIaTeIbHOE
OTHOILICHHE K JPYTOMY YEJIOBEKY, €F0 MHEHUIO, MUPOBO33PEHUIO;

® CIIOCOOHOCTH K CONEPEKUBAHUIO U (POPMUPOBAHHME MMO3UTUBHOIO OTHOILIEHUS K JIOJSIM, B
TOM YHUCJIE K JIMLAM C OrPaHMYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U HHBAJIUAAM; OepexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHME K (PU3MUECKOMY U IICHXOJOIMYECKOMY 3JI0POBBIO
JPYTUX JIFOJIEH, YMEHUE OKa3bIBaTh MIEPBYIO TIOMOIIb;

e (opmupoBaHHE BBIPAKEHHOM B NOBEJCHMHM HPABCTBEHHON MO3UIMHM, B TOM YHUCIIE
CIOCOOHOCTH K CO3HATEIbHOMY BbIOOpY 100pa, HPAaBCTBEHHOTO CO3HAHUS U MOBEIECHUS HA OCHOBE
YCBOEHHsI ~ OOIIEYETOBEYECKUX  LIEHHOCTEM W HPAaBCTBEHHBIX 4YYBCTB  (4YeCTH, JI0JITa,
CIpaBeAIMBOCTH, MUJIOCEPANS U IPYKET00uUs);

® Ppa3BUTHE KOMIIETEHIMM COTPYJHMYECTBA CO CBEPCTHUKAMM, JAETBMU MIIAJIIErO BO3pacTa,
B3pOCIIBIMU B 00pa30BaTeNIbHOMN, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIe10BaTEIbCKON, IPOEKTHOM
U APYTUX BUJIAX JEATEIBHOCTH.

JInuyHOCTHBIE pe3yabTaThl B cepe OTHOIICHHH O0yYAIOIMXCH K OKPY/KAIeMy MHPY,
’KUBOM NPHUPOJE, XYA0KECTBEHHOH KYyJIbTYype:

® MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH, 3HAUMMOCTH
HAyK{, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJIeHHE JOCTOBEPHON MHpOpMaLueil o
MIEPEIOBBIX JOCTHKEHUAX U OTKPBITHSIX MUPOBOW U OT€YECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTDH B
Hay4HBIX 3HAHUX 00 YCTpoicTBE MHpa U OOIIEeCTBa;

® TOTOBHOCTH M CIIOCOOHOCTh K 0Opa3oBaHMIO, B TOM YHCIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUU BCEM JKM3HHU; CO3HATENIbHOE OTHOIIEHHE K HENpPepbIBHOMY O00pa3oBaHMIO Kak
YCIIOBUIO YCIIEITHOW MPOo(ecCHOoHATBEHOM U OOIIECTBEHHON AeATeIbHOCTH;



® DKOJIOTUYECKas KyJIbTypa, OEpeKHOE OTHOIICHUS K POJHOM 3eMJie, MPUPOTHBIM OOraTCTBaM
Poccun u mmpa; NMOHMMAaHWE BIHUSHHUS COLMATBHO-d)KOHOMHUYECKUX MPOIIECCOB HA COCTOSIHHE
MIPUPOJTHON M COIMAIILHOUW CPEJlbl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOTHBIX PECYPCOB; YMECHHUS
Y HaBBIKH Pa3yMHOTO MPHUPOAONOIIB30BaHUS, HETEPIIUMOE OTHOIIECHUE K ACHCTBUSM, TPUHOCSIIUM
BpEJI SKOJIOTHH; MPUOOPETEHHE OTIBITAa 3KOJIOTO-HAMIPABICHHON JIEATEIIBHOCTH;

® OCTETUYECKOC OTHOIICHHS K MHpPY, TOTOBHOCTH K OCTETHYECKOMY OOYCTPOUCTBY
cOoOCTBEHHOTO OBITA.
JInyHOCTHBIE Pe3yJIbTaThl B c(pepe OTHONIEHUI 00yYAIOIIMXCSI K ceMbe H POAUTENISAM, B TOM
yucJie MOAroTOBKA K CeMeiHOM JKU3HM:

® OTBETCTBEHHOE OTHOIIEHUE K CO3/IaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO MPUHSITHS
IICHHOCTEH CEMCHHOM KHU3HU,

® T[IOJIOKUTENbHBII  00pa3  ceMbH, pOJUTENbCTBA  (OTLOBCTBA M MAaTE€pPUHCTBA),
WHTEPHOPHU3AIHS TPAIUIIHOHHBIX CEMEWHBIX IIEHHOCTEH.
JIn4HOCTHBIE pe3y/ibTaThl B c(pepe OTHOLIEHUS 00y4aAIOIMXCHA K TPyAy, B cepe cOUMATbHO-
IKOHOMHYECKHX OTHOIICHHIA:

e yBaXEHHUE KO BceM opMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aII[UTE CBOCH COOCTBEHHOCTH,

® 0CO3HaHHBIN BBIOOp Oyaymiedl mpodeccuu Kak IMyTh U CIHOCOO peain3alid COOCTBEHHBIX
KU3HEHHBIX TIAHOB;

® TOTOBHOCTHh OOyYaromuXCcsi K TPYAOBOW TPO(EeCcCHOHATBLHON EATeTbHOCTH KaK K
BO3MOXHOCTH  y4aCTHSl B  pEIICHWHM  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYJapCTBEHHBIX,
oOLIeHAIIOHAIBHBIX MPOOIIEM;

® TIOTPEOHOCTH TPYJIUTHCS, YBAKEHUE K TPYAy W JIIOJIAM TPyAa, TPYIOBBIM JIOCTIDKCHUSM,
JTOOpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K pa3HbIM BHAAM TPYIOBOI
NesITeNIbHOCTH;

® TOTOBHOCTh K CamMOOOCHY)KMBaHHIO, BKIo4yas OOy4eHHE U BBINIOJHEHHE JIOMAIIHUX
00s13aHHOCTEIA.
JIM4HOCTHBIE Ppe3ybTaTbl B cdepe (PU3MYECKOro, NCUXO0JOTHYECKOro, COMUAIBLHOIO U
aKaJeMU4ecKoro 0J1aronoJayqus 00y4aromuxcs:

e (u3mYecKoe, SIMOIMOHATBHO-TICHXOJIOTHYECKOE, COIMAIbHOE OIaronoryane 00yJaronuxcs
B ’KM3HU 00pa30BaTeIbHON OpraHU3alllM, OUIYIIeHHE NEeThbMHU 0€30IaCHOCTH U MCUXOJIOTHYECKOTO
koMmdopTa, HHOOPMAITMOHHOW OE30MaCHOCTH.

1.2. Ilnanupyemblie MeTanpeaMeTHbIe pe3yJbTaThl ocBoennst OOII
1.2.1. PeryasiTuBHbIe YyHUBepPCA/IbHbIE YUeOHbIE el cTBUA
BBITYCKHUK CMOXeET:

® CaMOCTOSITEIBHO OTPEACIATH 1M, 33/1aBaTh MapaMeTPbl U KPUTEPHHU, 110 KOTOPBIM MOXHO
OTIPENICIIUTD, YTO IIeJb JJOCTUTHYTA;

® OICHMBATh BO3MOXXHBIC TOCJICICTBHSI JTOCTHIKCHHUS MOCTABJICHHOW LIEIH B JIEATEILHOCTH,
COOCTBCHHOW JKM3HU W KH3HH OKPYKAIOIIUX JIOACH, OCHOBBIBAsICh HAa COOOPAKEHUSX ITHKH U
MOpaH;

e craBuTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4yll B 0Opa30BATEIBHOM JIEATEILHOCTH U
KU3HEHHBIX CUTYAIIHIX;

® OIICHMBAaTh pECyYpChl, B TOM 4YHCIE BpeMs U JApyrue HeMaTepHalbHbIE PECypCHl,
HE0OXO0IUMBIE JUI TOCTHKEHHS MOCTaBICHHOM 11eTH;

e BBRIOMpaTh MyTh [JOCTIKEHHUS IENH, I[UIAHUPOBATh pEIIeHHWe TOCTaBICHHBIX 3ajad,
ONTUMM3HPYS MaTepHalbHbIE U HEMaTepUuaIbHbIE 3aTPAThI;

e OpraHu3oBbBaTh dS((EKTUBHBIA TOUCK PECYpPCOB, HEOOXOAMMBIX JJS JOCTHKEHUS
MOCTABJICHHOM 11ETIH;

® COMOCTABJISATH MOJYYEHHBIN PE3yAbTAT JIEATEIBHOCTH C MOCTABJICHHON 3apaHee IeINbIO.

1.2.2. Tlo3HaBaTeIbHBIC YHHBEPCAJIbHbIE YUYeOHbIe NeficTBUS
BbInycKHUK CMOJKET:



® 1CKaTh M HAXOIUTh 00O0OIIEHHBIE CIOCOOBI PElIeHUs 3a/1a4, B TOM YHUCIIE, OCYIIECTBISATh
pa3BepHyThIi HMH(POPMALMOHHBIM TMOMCK W CTaBUTh Ha €ro OCHOBE HOBble (yueOHBIE H
II03HABATENIbHbIE) 3a/1a4H;

® KPHUTHYECKH OIICHMBATh M HHTEPIPETUPOBATH HMHPOPMAIMIO C Pa3HBIX IMO3UIINH,
pacmno3HaBaTh ¥ (PUKCHPOBATH MPOTHBOPEUHS B MHPOPMAITMOHHBIX HCTOUYHUKAX;

® CNOJb30BaTh PA3IMYHbIE MOJEIbHO-CXEMAaTHUUECKUE CpEeACTBA JUIsl IPEACTaBICHUS
CYIIICCTBCHHBIX CBSI3€H M OTHOIICHHH, a TAKXXE MPOTUBOPEUMiA, BEISIBICHHBIX B MH()DOPMAIIMOHHBIX
HMCTOYHHKAX;

® HAxXOJUTh W MPUBOJIUTH KPUTHUYECKHUE APTyMEHTHI B OTHOIICHHHM JEHCTBUM U CYKICHUM
JpYroro; CHOKOMHO W pa3yMHO OTHOCUTBHCSI K KPUTHUYECKUM 3aMEUYaHUsIM B OTHOIIEHUHU
COOCTBEHHOTO CYX/IEHUS, pACCMaTPUBATh MX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

® BBIXOJUTh 3a PaMKH y4ye€OHOrO MpeaMeTa M OCYLIECTBISAThH IeJ€HANpPaBIECHHBIA MOUCK
BO3MOXHOCTEH /Il IIMPOKOIo IepeHoca CPeICTB U CIOCOO0B JeMCTBYS;

® BBICTpaMBaTh MHAMBUIYaTbHYIO O0Opa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAs OTPaAaHUUYCHUS
CO CTOPOHBI APYIrUX YYaCTHUKOB U PECYPCHBIE OTPaHUUEHUS;

® MEHATH U YICPKUBATHh pa3HbIC MO3UIIMH B TIO3HABATEIILHOM JI€ATETLHOCTH.
1.2.3. KoMMyHHKATHUBHbIE YHHUBEPCAJIbHBIE yUeOHbIEe el CTBUSA
BrInmyCcKHHK CMOXeET:

® OCYLIECTBJIATH JIEJTOBYI0O KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMH (Kak
BHYTpH 00pa30oBaTeNbHOW OpraHU3alMHi, TaK W 3a €€ MpeJesiaMH), MOAOMpaTh MapTHEPOB s
JIeIOBOI1 KOMMYHHKAIIMM HCXOJS M3 COOOpa)KeHUH pe3yabTaTUBHOCTH B3aWMOJCWUCTBHS, a He
JIMYHBIX CUMITATHUM;

® TIpU OCYIIECTBICHHHM TPYNNOBOW pabOThl OBITh KAaK PYKOBOJUTENEM, TaK M YJIEHOM
KOMaHJIbl B pa3HBIX pOJsiX (reHepaTop HAed, KPUTHK, HCIIOIHUTENb, BBICTYMAIOUIUMN, IKCHEPT U
T.1.);

® KOOPAMHHMPOBATb U BBIMNOJHATH pPabOTy B YCIOBHSX peajbHOr0, BUPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

® pa3BepHYTO, JIOTMYHO M TOYHO WM3JaraTh CBOIO TOYKY 3pEHHUS C MCHOJIb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MUChMEHHBIX) SI3BIKOBBIX CPEJICTB;

e pacrno3HaBaTh KOH(GIMKTOTEHHbIE CUTYAIllUU U MPEIOTBpaliaTh KOHPIUKTHI 10 UX aKTUBHON
¢da3pl, BBICTpaMBaTh JIEJIOBYI0 M O0pa30BaTelbHYI0 KOMMYHUKalMIO, u30eras JUYHOCTHBIX
OIICHOYHBIX CYXKICHHM.

1.3. Ilnanupyembie npeaMeTHble pe3yabTarbl ocBoeHuss OOIl st yyeOHoro mnpeamera
«MaremaTtuka» (BKJIWYas ajaredpy M Ha4Yajia MATEMATHYECKOT0 AHAJIN3Aa, FeOMeTPHI0)

[IpeameTHpie  pe3ynpTaTbl  YrJyOJE€HHOr0 YPOBHSI OpPUEHTHPOBAaHbl Ha  MOJIY4EHHUE
KOMIIETEHTHOCTEH il Mocienyroeil mpodeccnoHanbHOM eATeNbHOCTH KaK B paMKax JaHHOU
MpeIMETHOM 00JIaCTH, TaK U B CMEXHBIX C HEell 00sacTsax. Jta rpyImna pe3yabTaToB MPEeAnoiaraeT:

® OBJAJCHHUE KIOUEBBIMH MOHATHUSMU M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JaHHas
npeaMeTHass o0JacTh, paclo3HABaHHE COOTBETCTBYIOIIMX UM MPHU3HAKOB M B3aWMOCBSI3EH,
CIOCOOHOCTh JIEMOHCTPUPOBATh PA3IMUHBIC MOJIXOAbl K U3YYEHHUIO SIBJICHHM, XapaKTePHBIX IS
M3y4aeMoi mpeaMeTHON 00nacTu;

® YMEHHME pelaTh KaK HEKOTOpPbIE MPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUUECKHE 3aJauu,
XapaKTepHbIe JJIs UCIOJIB30BaHUsI METOJIOB M MHCTPYMEHTApUS JAHHOW TIPeIMETHON 001acTu;

e HamuMyHhe TPEACTaBICHUH O JaHHOW TMpeAMETHOW o00NacTh KakK IEJIOCTHOH TEOpUU
(COBOKYMHOCTH T€OPHii), 00 OCHOBHBIX CBSI3SIX C HHBIMU CMEKHBIMH 00JIACTSIMU 3HAHUH.
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Hean JLyist yCremnoro npooyKeH s ns obecneuenus 603modxncHocmu
OCBOEHUS 00pa30BaHusl M0 CIEUMATBLHOCTSIM, YCReuwHo20 npoooIdiceHUs 00pa308anUsl no
npeamera CBA3AHHBIM € IIPUKIIATHBIM CNeyuanrbHOCMsM, CE3AHHbIM C
HCTONB30BaHUEM MaTEeMaTHKU ocyujecmenenuen Hayunoii u
uccne008amenbcKou 0essmenbHOCmu 8
001aCcmuU MAMEMAMUKU U CMEHCHLIX HAYK
TpeGoBanus K pe3yjbTaram
Dnemenmut - CB00OOIHO OnepupoBaThl MOHITHIMHU: - Jlocmuoicenue pezynomamog pazdena ll;
meopuu KOHEYHOE MHOXECTBO, DJIEMEHT - OnepuposamMb NOHAMUEM ONpedeeHusl,
MHOdCEeCmE | MHOXECTBA, TOJIMHOXKECTBO, OCHOBHBIMU BUOAMU ONpedeneHUll, OCHOBHBIMU
u repeceueHre, O0bESMHEHNE U PA3HOCTh suoamu meopem,
Mamemamuy | MHOXECTB, YUCIIOBbIE MHO)KECTBA Ha - HOHUMAMb CYMb KOCBEHHO20
eckoil KOOPAWMHATHOM MPAMOM, OTPE3OK, odoxazamenbcmed;
J102UKU WHTEpBAJI, MOMYHHTEPBAI, IPOMEXYTOK C | - ONEpUposanms NOHSIMUAMU CYEMHO20 U
BBIKOJIOTOM TOYKOU, Tpaduyeckoe HeCuemHo20 MHOICECmBa,
MpejicTaBIeHNEe MHOXKECTB Ha NPUMEHSMb MEeMOo0 MAMeMamuyeckou
KOOPJIMHATHOM TUIOCKOCTH; UHOYKYUU OJIs1 NPOBEOEHUSl PACCYINCOCHUL U
- 3aJIaBaTh MHOXKECTBA MIEPEUUCIICHUEM H | 0OKA3AMENbCME U NPU Peulenul 3a0ay
XapaKTePUCTUUECKUM CBOHCTBOM;
- OIEPUPOBATH MOHATUSIMH:
YTBEPIKICHUE, OTPUIIAHHIE YTBEPIKIICHUS,
WCTHHHBIC H JIOKHBIC YTBEPKICHHS,
MpUYMHA, CTIEACTBUE, YACTHBINA clTydail
00IIIero yTBepKACHUS, KOHTPIPUMED;
- IPOBEPSATH MPUHAIIKHOCTD DJIEMEHTA
MHOXECTRBY;
- HaXOIUTh MepeceucHre H 00bEMHCHUE
MHOECTB, B TOM YHCIIC MPEJICTABIICHHBIX
rpaduIeckr Ha YMCIOBOM MIPSMOM M Ha
KOOPAUHATHOM IMJIOCKOCTH;
-IIPOBOAUTH JOKAa3aTECIbHBIE PACCYXXIACHU
JUI1 000CHOBAHUS HICTUHHOCTHU YTBEPKICHUH
B noecedneenoi scusnu u npu uzyueHuu 0pyzux npeomemos:
-HCIOJIh30BATh YUCIIOBBIC MHOXKECTBA HA | - UCNOAB308AMb MEOPEMUKO-MHONCECMBEHHDILL
KOOPJIUHATHOW MIPSIMON 1 HA SA3ZBIK U A3BIK J02UKU OIS1 ORUCAHUSL PEATIbHBIX
KOOPJIUHATHOW TUTOCKOCTH JIJISI OTUCAHUS | NpOYeccos u s6ieHUll, npu peuteHuu 3a0ay
peabHBIX TIPOIIECCOB U SIBICHUI; Opyaux yueOHvIX npeoMemos
TIPOBOOUTH TOKa3aTCIIbHBIC PACCYKACHUA B
CUTyallusIX MMOBCEAHEBHOU XU3HU, IIPU
pELIeHNH 3a/1a4 U3 IPYTUX IPEIMETOB
Yucna u - CBOOOIIHO OIEepUPOBATh MOHATHIMU: - Jlocmusicenue pezynomamos pasoena ll;
evIpasricenuss | HATYpaIbHOE YUCIIO, MHOXKECTBO - c60600HO ONEPUPOBATD YUCTIOBLIMU

HaTypaJbHBIX YHCEIl, I[ENI0€ YHCIIO,
MHOKECTBO LIEIBIX YHCEN, OOBIKHOBEHHAS
IpoOb, AecATUYHAS poOb, CMEIIaHHOES
YHUCIO, PAllMOHATIBHOE YUCIIO0, MHOXKECTBO
palMOHATIBHBIX YHCEN, UPPAIlIOHATBHOE
YHUCJIO, KOPEHb CTENEHH N,
JICMCTBUTENBLHOE YHCII0, MHOKECTBO

MHOJICECm8amu npu peuteHuy 3a0ai,

- NOHUMAMb NPULUHBL U OCHOBHbIE UOeU
PACUUPEHUSL YUCTOBbIX MHONCECIS,

-6/1a0emb OCHOGHbIMU NOHAMUAMU Meopuu
0eUMOCIY NPYU peuenuy CMmanoapmHulx 3a0ay
- umems 6A308ble NPEOCMABLEHUSL O
MHOJICECBE KOMNIEKCHBIX YUCEL,

! 3,[[6CL " [ajJiee: 3HaTh OINPCACICHUC ITOHATHS, 3HATh U YMCThb 000CHOBEIBATH CBOMCTBA (HpI/BHaKI/I, €CJIM OHHU CCTL)
MOHATHSA, XapAKTECPU30BATh CBA3U C APYIUMU HNOHATUAMU, MMPEACTABIIAA OAHO IMOHATHUC KaK 4aCTh LICJIOCTHOI'O
KOMIIJICKCa, UCITIOJIB30BATh ITIOHATUC U €TI0 CBOIiCTBa Ipyu IpOBCACHUN paCCY)KZ[eHHﬁ, JA0Ka3aTeJIbCTB, PCIICHNUN 3a/1a4.
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HAYYUThCH

JEWCTBUTEIBHBIX YUCEN, TEOMETPUIECKAs | - C60O0O0HO 8bINOIHAMb MOIHCOECNBEHHBIE
HHTEPIPETAIHs HATYPaIbHBIX, IETBIX, npeoopazo8anus MpuUSOHOMempuyecKux,
palMOHATIBHBIX, IEUCTBUTEIBHBIX YUCENT;, | JI02APUDMULECKUX, CTNENEHHBIX GbIPANCEHULL
- IOHUMATh U OOBICHATH PA3HUILY MOXKIY | - 61ademsb Gopmynou obunoma Hoiomona,
MTO3UITMOHHOW U HEITO3UITMOHHOU - NPUMEHAMb NPU peuleHUuU 3a0ay meopemy o
CHCTEMaMU 3aIlUCH YU CeT, Jaunetinom npeocmasnenuu HO/J;
- IEPEBOIUTD YMCIIA U3 OJHON CUCTEMBI - npuMeHsImy npu peutenuu 3a0ay Kumatickyro
3anucu (CHUCTeMBbI CUMCIIEHUs) B Ipyryto, | /Meopemy 00 ocmamkax,
-IOKa3BIBATh U MUCIIOIB30BATh MPH3HAKH - npumensmy npu peutenuu sadayv Mazyio
JIEJTAMOCTH CYMMBI M [IPOU3BEIECHUs Tipu | /ME€OPEMY Pepma;
BBINIOJIHEHUH BBIYMCIIEHHI M PELICHUH - YMEMo 6bINONHANTS 3ANUCH HUCTA &
3amau; NO3UYUOHHOUL CUCTeMe CYUCTIeHUS,
~BBITIOMHATD OKPYTJIEHHE PALOHAIBHBIX | - /PUMEHSAMb NpU petuenuu 3a0au meopemuko-
W MPPALMOHATLHBIX YHCEN C 3a1aHHOf YUCI06ble PYHKYUU YUCTO U CyMMA denumenet,
TOYHOCTBIO; Gynryuio Jinepa,
-CpaBHMBATH JICHCTBUTENbHBIE YNCITA - NPUMEHSMb NPU peutenuu 3a0a4 yentbole
pa3HBIMHU CIIOCO0aMU; opoodu;
~yTIOPA0YNBATH YHCIIA, 3AIUCAHHBIE B “PUMENAMY NPU peuenu 3a0a4 MHO20UIEHb C
BHJIE OOBIKHOBEHHOM M JIECATUYHON OelicmeumenpHbLMU U YebIMU
IpoOH, YKCIIa, 3aMMCAHHBIE C Koo puyuenmani; 5
HCTIONB30BAHNEM APH(METHUECKOTO -81ademsp MOHAMUAMU npUBOOUMbIIL U
KBaJ[PATHOTO KOPHS, KODHEHl CTEMeH HenpueoOUMbLIL MHO2OUAEH U NPUMEHIMb UX
GosbIe 2; npu peuieHuu 3a0au,
- naxomuts HOJT 1 HOK pasHsmvu -npumensamos npu pewieruu 3a0ay OcHosHyI0
Croco0aMu M UCIOJIb30BaTh MX MPU meopenmy aneeopol; 3
peLeHHH 33,14, “PUMENAMY NPU pewenuu 3a0au npocmetiuiue
-BLIOIHSTE BLIYMCICHHUS 1 @DYHKYUU KOMNIEKCHOU NepeMeHHOU KaK
TPeoGpa3OBAHNS BHIPAKEHHUI, 2eomempuyeckue npeodpas30eanus
COJIepIKAIINX NeHCTBUTENBHBIC YUCIIA, B
TOM YHCIIe KOPHU HATYPATbHBIX
CTCITCHEH;
-BBITIOJTHATE CTAHIAPTHHIE
TOXJIECTBEHHBIC MPEOOpPa30BaHUS
TPUTOHOMETPHUYECKHX,
JIOrapu(PpMHUUYECKUX, CTCTICHHBIX,
WPPaIMOHATBHBIX BBIPAKCHUI
B noecedneenoi scusnu u npu uzyueHuu Opy2ux y4eoHvlx npeomemos:
-BBINOITHSATH U OOBSCHATH CPAaBHEHUE -bINONIHAMb 0CUCBUSL C YUCTLOBLIMU OAHHBIMU
PE3YIbTATOB BBIYUCICHUH MPH PELICHUHN | NpuU peuieHuu 3a0ay npaKmuyecko2o
MPAKTUICSCKUX 3a]1a4, B TOM YUCIIE xapaxmepa u 3a0ay u3 pasiuyHelx obnacmeil
MPHOJIMKEHHBIX BRIYUCICHUHN, UCTIONB3YS | ZHAHULL, UCNOAb3YSL NPU HEOOXOOUMOCHU
pasHbIe crocoObl CPaBHEHUH; CNpasoUHble MAMeEPUAIbl U GbIYUCTTUMETbHbLE
- 3aMUChIBATh, CPABHUBATh, OKPYTIIAThH yempoticmea;
YKCIIOBBIC TAHHBIC PEANbHBIX BEIUYUH C | -~OYEHUBAMb, CPAGHUBAMb U UCNOIb3068AMb NPU
HCTOE30BAHUEM Pa3HBIX CHCTEM PeUeHUU NPAKMUYecKux 3a0ay YUciosvie
H3MEpEHUS; BHAYEHUS. PeATIbHbIX GeIUYUH, KOHKDEMHble
-COCTaBJISITh U OIICHUBATh PA3HBIMU YUCTOBbIE XAPAKMEPUCMUKY 00bEKINO08
CMOCOOAMU YMCIIOBBIC BBIPAKEHHUSI TIPU OKpYJicaiowe2o Mupa
pElIeHUN TIPAKTHYECKUX 3a/1a4 U 3a]1a4 U3
JPYTUX Y4eOHBIX MPEIMETOR

Ypasnenus | - CBob6oaHO onepupoBaTh HOHITUSIMU: - Hocmuoicenue pesynomamog pazoena ll,

u ypaBHEHHUE, HEPABEHCTBO, PABHOCUIILHEIE -Cc80000HO Onpedensims mun u 8vloupams

Hepagencm | YPABHCHUS U HCPABCHCTBA, yPABHCHUE, Memoo peuteHus NOKaA3amelbHbiX U

ea ABIIAIOIIEECS CIECTBUEM JIPYTOro no2apupmuyeckux ypasHeHuil U HepaeeHCcms,

ypaBHEHUS!, YpaBHEHUS, PABHOCHUJIbHBIE

UPPAYUOHATILHBIX YPAGHEHUL U HEPABEHCMS,
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Ha MHOKECTBE, PAaBHOCUJIbHBIC
npeodpa3oBaHus YpaBHCHUMH;

- pelaTth pa3Hble BUABI ypaBHEHUH 1
HEpaBEHCTB M HX CUCTEM, B TOM YHCIIE
HEKOTOpbIe ypaBHeHus 3-i u 4-i
CTerneHel, TpoOHO-palMoHaNbHBIC H
HppalHoOHAIbHEIC;

-0BJIaICTh OCHOBHBIMH THITAMHU
MOKAa3aTeNIbHBIX, JIOrapH(PMUIECKHX,
HppalMOHATBHBIX, CTCTICHHBIX yPaBHEHUH
Y HEPAaBEHCTB M CTaHJIapPTHBIMHU
METO/IaMH MX PEelIeHUH 1 MPUMEHSITh UX
MIPH PEIICHUH 3a]1ay;

- IPUMEHATH TeopeMy be3y K peleHuno
YpaBHEHUI;

- IPUMEHATH TeopeMy Buera s
peleHns HeKOTOPhIX YPaBHEHHH CTeleHH
BBILIIE BTOPO;

- IOHUMATh CMBICIT TEOPEM O
PaBHOCHIIBHBIX U HEPABHOCHIIbHBIX
npeoOpa3oBaHMIX YPaBHEHUN U yMETh UX
JIOKa3bIBaTh;

- BJIaIETh METOIaMH PELICHUS
ypaBHEHUH, HEPAaBEHCTB U UX CUCTEM,
YMETh BBIOMPATh METOJ] peLICHHS U
000CHOBBIBaTH CBOU BBIOOD;

- MCIOJIb30BaTh METOJ UHTEPBAJIOB AJIs
peLlIeHUs] HEPaBEHCTB, B TOM YHUCIIE
JIpOOHO-PaIIOHATIBHBIX M BKIIOYAIOLINX B
ce0s1 ppalOHAJIbHBIC BHIPAKEHMUS;

- pemath aredpandeckue ypaBHEHUS U
HEpPaBEHCTBA U UX CHCTEMBI C
rmapaMeTpaMu anreOpandeckum 1
rpauIecKuM METOIaMHU;

- BJIQIETh Pa3HBIMHU METOJAMHU
JIOKa3aTeNbCTBAa HEPABCHCTB,;

- pelath ypaBHEHHUs B LIEJBIX YUCIAX;
n300pakaTb MHOXKECTBA Ha IJIOCKOCTH,
3aJaBacMble YpaBHEHHUSIMU,
HEpaBEHCTBAaMH U X CHCTEMaMH;

- CBOOOJTHO MCTIOIH30BATh
TOXIECTBEHHBIE TPEOOpa30BaHuUs IPH
pELIEHNN YpaBHEHUH U CUCTEM
ypaBHEHUI

MPUSOHOMEMPULECKUX YPABHEHUT U
HEpPAageHCcms, Ux CUCmem,

-c60000HO pewams Cucmemvl JUHeHbIX
VpaeHeHut,

-peuiams OCHOBHbLE MUNbL YPASHEHU U
HepaeeHcms ¢ napamempamu,

-NpUMEHAMb NPU Peuenuy 3404y HepaseHCcmaa
Kowu — Byusxosckoeo, bepuynnu,

-uMemb npeocmasieHue 0 HepaseHCcmeax
MexHcOy cpeoOHUMU CIeneHHbIMU

B noecednesnoit scusnu u npu uzyueHuu Opy2ux yuedoHvlX npeomemos:

-COCTaBJIATh U pelIaTh ypaBHEHUs,
HEpPaBEHCTBA, UX CUCTEMBI IIPH PELICHUU
3a1a4 APYIUX yuyeOHBIX IPEIMETOB;
-BBINIOJIHATH OLIEHKY MPaBIONOJ00HS
pe3yIbTaTOB, NOIYYAEMBIX MTPH PELLICHUH
Pa3IMYHbIX YpaBHEHHI, HEPABEHCTB U HX
CHCTEM IIPH PELICHHUH 3a/1a4 JPYTUX
y4eOHBIX PEIMETOB;

-COCTaBJISAITh U pelIaTh ypaBHEHUsS U
HEpaBEHCTBA C MapaMeTpaMu MPH

- COCMaBIAMy U peuiams YPAaeHeHUsl, CUCTNeMbl
VPAsHeHUll U HEPABEHCMBA NPU peueHul 3a0ay
Opyaux yueOHbIX npeomMemos;

- UCNOIb308AMb YPAGHEHUS U HEPABEHCEA OiA
NOCMPOEHUsL U UCCLe008AHUSL NPOCTEUUUX
MamemMamu4eckux mooeetll peaibHbIX
cumyayuil unu NPUKIAOHbIX 3a0ay;

-yMemsb UHMEPRPemupo8ams NOLYUeHHbLIL NPU
peuleHuU ypasHe s, HepageHcmed U
cucmembl pe3yibman, OYeHUu8ams e20
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pelIeHny 3a1a4 IPYTruX Y4eOHbIX npagoonooodue 8 KOHmMmeKcme 3a0aHHOU
MIPEIMETOB; PeanbHOl CUmyayuy Ui NPUKIaoHol 3a0ayu
-COCTaBIIAITh YpaBHEHUE, HEPABEHCTBO
WY UX CHUCTEMY, OITHCBIBAIOLINE
peaNbHYI0 CUTYaLUIO UK IPHKIIATHYIO
3a1a4y, HHTEPIPETUPOBATD ITOIY4CHHBIC
pe3yabTaThl;
-HCTIONB30BATh IPOrPaMMHBIE CPEICTBA
HPH PEIICHUH OT/JEIBHBIX KJIACCOB
YpaBHEHHI Y HEPABEHCTB
DynKyuu -Bitagers nmoHsATHSAMU: 3aBUCUMOCTD -Llocmuoicenue pesyrbmamos paszoena I1;

BEIIMYMH, QYHKIHS, apTYMEHT U 3HAUYCHHE
¢dbyHKIMH, 00JIaCTh ONpeeNeHns U
MHOECTBO 3Ha4YCHHH (DYHKIINH, TpaduK
3aBHCHUMOCTH, TpaduK GYHKIUH, HYJIN
(hyHKITHH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA
YHCIIOBOM TIPOMEKYTKE, YObIBAHUE HA
YHCIIOBOM MPOMEXKYTKE, HAauOOIbIIee U
HanMeHbIIlee 3HaYeHue (QYHKIUU Ha
YHCIIOBOM TPOMEKYTKE, TIEPHOINIECKast
(byHKIUS, Iepuo/, YeTHAsl U HeUeTHasl
(yHKLIUY; YMETh IPUMEHSITh 3TH MOHATHS
IIPU PELIEHUH 3a/]ay;

-BJIAJICTh TOHATHEM CTEIEHHAs (DyHKIHS;
CTPOUTH €€ I'pauK U yMETb IPUMEHSATh
CBOMCTBA CTEIIEHHON (DYHKIIMH ITPH
pellIeHnn 3a/1aY;

-BJIAZICTh IOHATUSIMY [IOKa3aTelbHas
({yHKLUS, SKCIIOHEHTA; CTPOUTh UX
rpaMKi ¥ yMETh IPUMEHSATh CBOMCTBA
[IOKa3aTeIbHON (DYHKIIUH IIPU PEIIEHUH
3am1ad;

-BJIAJICTh IOHATUEM JIorapu(MuiecKas
(hyHKIHS; CTPOUTH ee TpaduK U yMETh
MIPUMEHATH CBOWCTBA JIOTapU(MIIECKON
(YHKLIUY IIPY pELIEHUH 3aay;

-BJIAJIECTH IOHATUSIMH
TPUTOHOMETpHUUYECKHE (DYHKIIUHU; CTPOUTH
uX rpadyKu U yMETh IPUMEHSTh
CBOWCTBA TPUTOHOMETPHYECKUX (PYHKITHIT
IIPH PELLICHUH 3a]ay;

-BJIAJIETH TOHATHEM OOpaTHast QyHKLUS;
MIPUMEHSITh 3TO ITOHATHE IPU PEILICHUH
3a1ad;

-IIPUMEHSTH [IPH PELICHUH 3a]a4
CBOlicTBa (DYHKITHIA: YETHOCTb,
MEPUOJUYHOCTD, OTPAHUYEHHOCTE;
-IIPUMEHSTD [IPH PELICHUH 3a]a4
peoOdpazoBaHus rpauKOB QYHKIIHA;
-BJIAJICTH IOHATUSIMH YHCIIOBas
MOCJIEA0BATENLHOCTD, apudMeTHIecKast 1
reoOMEeTpUYecKas POrpeccus;
-IIPUMEHSTH [IPH PELICHUH 3a1a4
CBOMCTBa U NPU3HAKH apu(METHUECKON U

-871a0emb NOHAMUEM ACUMNIMOMbL U YMeMb €20
NPUMEHAMb NPU PeuieHUY 340ay;

-NPUMEHAMb MemOoObl peuileHUs NPoCmetiuiux
ouppepenyuanvibix ypasHeHuil nepeozo u
8MOP0O20 NOPAOKO8
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TeOMETPUYECKON MPOrpeccuil

B noecednesnoit sicusnu u npu uzyueHuu Opy2ux yueoHvlX npeomMemos:

- OTpeNeNATh 1Mo rpadukam u
WCIIOIB30BaTh JUISl pelleH s TPUKIIaIHBIX
3a/1a4 CBOMCTBA peasbHBIX MPOLIECCOB U
3aBHCHUMOCTEH (HanOombIINe U
HauMeHbIIINE 3HaUE€HUS, IPOMEXYTKU
BO3pacTaHus v yObIBaHUS (YHKIIWH,
MIPOMEXKYTKH 3HAKOMIOCTOSHCTBA,
ACHMIITOTHI, TOUKH Tieperuda, mepuoj u
T.IL);

-MHTEPIIPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOM IPAKTUYECKON
CUTYaIlUH;

-OMpeneNTh 1o rpaduKkaM npocTerime
XapaKTePUCTUKH NMEPUOTUIECKIX
MIPOLIECCOB B OMOJIOIMH, YKOHOMHUKE,
MY3BIKE, PAINOCBS3H U Jp. (aMIIHTY/Aa,
MEepUOJ U T.II.)

Inemenmol
Mamemamu
uecKkoz2o
amanuza

-Brnagers noHsTHEM OECKOHEYHO
yOBIBaIOIIIast FEOMETPUYECKAsI IPOrPECCHS
Y yMETh IPUMEHSTH €r0 IIPU PEelICHUH
3a/may;

-IIPUMEHSITH JUIA PEICHHS 3a/1a4 TEOPHIO
MIPEENoB;

-BJIAJICTh TOHATUSIMH OCCKOHEYHO
Oosbiie 1 OECKOHEYHO MaJIble YHCIIOBBIE
MIOCTIEIOBATENFHOCTH M YMETh
CpaBHUBATH OCCKOHEUHO OONBINNE U
0OEeCKOHEYHO Mallble TIOCIeIOBATENbHOCTH;
-BJIAJIETh MTOHSITHAMH: TPONU3BOTHAS
(hyHKIIMH B TOUKE, TIPOU3BOTHAS
(hyHKIIH;

-BBIYHUCIISATH IPOU3BOTHBIE DJIEMEHTAPHBIX
(hyHKIIH 1 1X KOMOWHAITH;
-HCcCIenoBaTh (PYHKIIUU HA
MOHOTOHHOCTb U DKCTPEMYMBI,

-CTpOUTH TpadUKH ¥ IPUMEHATH K
pEIIeHuIo 3a/1a4, B TOM YHCIE C
apamMeTpoMm;

-BJIaJICTh MTOHITHEM KacaTelnbHas K
rpaduky GyHKIHH U YMETh IPUMEHSATH
€ro MpH pelIeHnu  3a1a9;

-BJIAJIETh MTOHITHSIMH TIEpBOOOpa3Hast
(hyHKIIMS, OTpeieTIeHHBIN HHTErpa,
-TIPUMEHATH Teopemy Hprorona—JIeliOaMIIA 1
€€ CIEACTBUS IS peLIeHUs 3a1a4

-Jlocmudicenue pezyromamos pazoena 11,
-c80000HO 81a0emb CIMAHOAPMHBIM
annapamom Mamemamuyecko2o anausa ol
BbIYUCTIEHUS] NPOU3BOOHBIX PYHKYUU OOHOU
nepemMeHHoU;

-C80000HO NPUMEHMb ANNApam
MaAmemMamu4ecko20 aHanu3a OJisg UCCie008aHUs
@yHKyuil U nocmpoenus epagpukos, 8 mom
yucne UCCIe008aHUs Ha 8bINYKIOCHIb,
-onepupogams NOHAMuUEM NepeoooPAHOU
@yHrkyuu ona peweHus 3a0ay;

-0671a0emb OCHOBHbIMU C8EOeHUAMU 00
unmezpane Horomona—Jletionuya u e2o
npoCmetux npuMeHeHUsx,

-onepupogams 8 CIaHOAPMHbBIX CUMYAYUAX
NPOU3BOOHBIMU BbICUUUX HOPAOKOS,

-yMemsb NpUMEHAMb NPU peueHuU 3a0a4
CBOUICMBA HeNPePbLBHbIX (DYHKYULL,

-yMemsb NpUMeHAMb NPU peueHuu 3a0a4
meopemvl Betiepuumpacca;

-yMems 8bINOIHAMb NPUOTIUNCEHHbLE
8bIMUCTEHUS. (MemOObl peuieHUs YPAGHEHUI,
BLIMUCTEHUSL ONPEOeNEeHHO20 UHMe2paia);
-yMemsb NPUMEHSAMb NPUTLONHCEHUE NPOU3BOOHOU
U ONpedeneHHO20 UHMe2Paid K peueHuio 3a0ay
ecmecmeo3HaHus,

-811a0emb NOHAMUAMU 8MOPAsi NPOU3IBOOHAS,
8LINYKIOCMb 2pauKa GYHKYuY u ymems
ucciedo8amov (YHKYUIO Ha GbINYKIOCHb

B noecednesnoii ycusnu u npu uzyueHuu Opy2ux npeomenos:
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- pelath NpUKIaJHbIE 3aJa9H U3
ouosnoruu, GU3NKU, XMMUHU, SKOHOMUKU U
JPYTUX MPEIMETOB, CBS3aHHBIC C
HCCIICIOBAHUEM XapaKTePUCTHK
MIPOLIECCOB;
- HHTEPIIPETUPOBATH MOJYyYCHHBIC
pE3YIBTATHI
Cmamucmu | OnepupoBaTh OCHOBHBIMHU -llocmudicenue pezyrsmamos pazoena ll,
Kau OIUCaTEeIbHBIMU XapaKTepPUCTUKAMHU -UMemsb NPeoCcmasieHue 0 YeHmMpAaIbHoll
meopus YHCIIOBOT0 Habopa, MOHATHEM } npeodenvrol meopeme;
seposmuoc | TEHEPATIBHAL COBOKYIHOCTS 1 BBIOOPKOH | -umems npedcmagnenue o 6bl60p091—£0]\/lv
mei, U3 Hee; KO puyuenme Koppensyuu u IuUHeHou
-OMepUpPOBAThH TOHITHUSMU: YaCTOTA U pezpeccuu;
socuKa u BEPOSTHOCThH COOBITHS, CyMMa U -UMemsb NPeoCcmagieHue 0 CImamucmuyecKux
Kombunamo MIPOU3BENICHUE BEPOSATHOCTEN, BRIYUCIISITE | SUNOME3AX U NPOBEPKEe CIMAMUCIUYLECKOU
puka BEPOATHOCTH COOBITHI Ha OCHOBE 2unomesvl, 0 CMamucmuke Kpumepus u ee
MoJIcYeTa Yrcia UCXOJI0B; VDOBHE ZHAYUMOCIU,
-BJIaJIETh OCHOBHBIMH MOHSTHSIMH -UMemMb NPeOCMABIeHUe O CE:3U IMNUPUYECKUX
KOMOWHATOPUKU U YMETh X IPUMEHSITh U meopemuyeckux pacnpeoeneHul;
MIPH PEIICHUH 3a]1ay; -UMemb npeocmagieHue 0 KoOOUpogaHuu,
-MMETh MPECTaBICHIE 00 OCHOBAaX 0BOUUHOU 3aNUCU, OBOUUHOM Oepese;
TEOPUU BEPOSTHOCTEH; -81A0emb OCHOBHbIMU NOHSMUAMU THEOPUL
-MMETh MPEICTABICHHE O TUCKPETHBIX U epaghos (epa, sepuiuna, pebpo, cmeners
HEMPEPBIBHBIX CITyYalHBIX BEIUIHHAX U 8epUIUHbL, NYMb 6 2page) u ymems NpUMeHsMb
pacrpeneneHusx, 0 He3aBUCUMOCTH UX npu peuteHuu 3a0au,
CITyYaifHbIX BEITHYUH; -UMemb NPeoCcmasiieHue 0 0epedbsx u yMens
-MMETh MPEJICTaBICHHUE O NPUMEHSMb NPU PeleHuy 3a0ay;
MaTeMaTHYECKOM OXXKUIAHUU U -81A0emb NOHAMUEM CEA3HOCb U YMEMb
JICTICPCHH CITyYaiiHBIX BETUYNH; NPUMEHAMb KOMHIOHEHNbL CESI3HOCIU NpU
-MMETh MPEJICTABICHHE O COBMECTHBIX peuwienuuy 3a0a4;
pacnpeneneHusX CITydaiHbIX BETUYHH; -yMems 0Cyujecmensms nymu no pebpam,
-IIOHUMATh CyTh 3aKOHA OOJBIITNX YHCENT 00x0001 pebep u sepuitun epapa,
1 BBIOOPOYHOTO METOJ1a H3MEPEHUS -umMems npeocmagienue 00 UAEPOGOM U
BEPOSITHOCTEH; 2aMUTLIMOHOBOM NYMU, UMeMb NPedCmagieHUe
-MMETh MPeJICTaBICHUE O HOPMAIILHOM 0 MPYOHOCMU 3A0AYU HAXONHCOCHUS.
pacnpenencHuy U IpUMepax HOPMAJIbHO | 2AMUTBIMOHO8A RYMU;
pacnpeeNeHHbIX CTyYalHbIX BETHYHH; -81A0emb NOHAMUSIMU KOHEUHble U CHEemHble
-MMETb MPEJICTABICHHE O KOPPEIISIIHU MHOJICECMBA U YMeNb UX NPUMEHSIMb NPU
CITyYaiHbIX BEJIMYHUH. peuwienuu 3a0a4;
-yMems NPUMEHSINb MEMO0 MAMEMamuiecKoll
UHOYKYUU,
-yMems npuMeHssms npunyun /lupuxie npu
pewenuu 3a0ay
B noecednesnoii srcusnu u npu uzyuenuu Opysux npedmemos:
-BBIYHCIIATE MK OIICHUBATH BEPOSATHOCTH
COOBITHH B peasbHOM KU3HU;
-BBIOUPATH METOIbI TIOAXOASIIETO
MPEACTABJICHUS U 00pabOTKU JJAHHBIX
Texcmoevie | -Pemath pasnbie 3a/1aull MOBBIIIEHHON - Jlocmuoicenue pesyromamos pazoena |l
3a0auu TPYAHOCTH;

-aHAJIM3UPOBATh YCIOBUE 3a]1a4H,
BBIOMPATh ONTHMAJIbHBIN METOJI PEIICHUS
3a/1a4u, pacCMaTpuBas Pa3InyHbIE
METO/bI,

-CTPOUTh MOJICNb PEIICHHUS 3a]]auH,
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MPOBOAUTH JI0Ka3aTeNbHbIE PACCYKICHUS
MIPH PEIICHHUH 3a]1auu;

-pemiath 3ama4u, Tpedytomume nepedopa
BapUaHTOB, TPOBEPKH YCIOBUH, BHIOOpA
ONTUMAJILHOTO PE3YJIbTaTa;
-aHAIM3UPOBATh U HHTEPIPETUPOBATD
MOJTy4YEHHBIE PEIICHHUS B KOHTEKCTE
YCJIOBUS 33/1a4d, BHIOMPATh PEIlICHNUs, HE
MIPOTHBOpEYAIINE KOHTEKCTY;
-TIePEBOIUTH MIPH PEUICHUH 321241
WH(POPMAITUIO U3 OTHON (OPMEI 3aITUCH B
JPYTYI0, UCIOB3Ys TP HEOOX OTMMOCTH
CXEMBbI, TaOIUIIBIL, TPAQUKH, AUATPAMMEI

B nosceonesnoit scusnu u npu uzyueHuu Opyzux npeomMemos:

-pelaTh IPAKTUYECKUE 3aa4M U 331a41
W3 IPYTUX NPEAMETOB

T'eomempus

- BJ'IaIIeTB TCOMETPUUECCKUMH IMTOHATHUAMUA
IIPU PELICHUH 3a4a4 U IPOBEAECHUN
MaTEMaTUYECKUX PACCYKIECHUM;
-CaMOCTOSITENFHO (POPMYITHPOBATH
OIpe/IeTICHUs] TEOMETPUIECKUX QUTYp,
BBIZIBUTATh TUTIOTE3BI O HOBBIX CBOMCTBAX
Y TIPU3HAKAX TEOMETPHUYECKUX PUTYpP U
00OCHOBBIBATh WUJIHM OTIPOBEPTATH WX,
00001aTh WM KOHKPETU3HPOBATH
pe3yabTaThl Ha HOBBIX Kitaccax (uryp,
MIPOBOJIUTH B HECTIOKHBIX CITydasix
Kiaccuukauo GUryp mo pa3zImIHbIM
OCHOBaHUSIM;

- HCCJIeIOBATh YePTEKH, BKITIOUAs
KoMOWHanuu (GUTyp, N3BIEKATh,
MHTEPIPETHPOBATH U MPEOOPa30BHIBATh
rH(popMaIuio, MpeACTaBICHHYIO Ha
YepTeKax;

-pemaTh 3a/1a4i TEOMETPHIECKOT0
COJIEpXKaHUSs, B TOM YHCIIE B CUTYaIIHAX,
KOTJ]a aJITOPUTM PEIISHHs HE CIIeAyeT
SIBHO U3 yCJIOBHUS, BHITIONHATH
HEOOXOAUMEIE JUTS PEIICHUS 3a0a9u
JIOTIOJTHUTENTFHBIE TIOCTPOSHYIS,
HCCIIEIOBATh BO3MOYKHOCTH TTPHMEH EHUS
TeopeM H (popMyIT IS pEelIeHUs 33124,
-yMeTh ()OPMYIIUPOBATH U JOKA3HIBAThH
TEOMETPUIECKIE YTBEPKICHUS;
-BJIAJICTh MTOHSTHAMH CTEPEOMETPUU:
pu3Ma, MapajuieernuIiesa, TupaMua,
TeTpa’ip;

-METh TPeJICTaBIIeHHs 00 aKCHOMax
CTEPEOMETPHUH U CIEACTBUAX U3 HUX U
YMETh IPUMEHSATh X TIPU PEIICHUN
3a/1ay;

- YMETh CTPOHUTDH CEUCHUS
MHOTOTPaHHHUKOB C HCIIOJIb30BAaHUEM
Pa3IUYHBIX METOMIOB, B TOM YHCIIE U
METO/1a CIIENIOB;

-Umemsv npedcmasnenue 06 akcuoMamuiecKkom
Mmemooe,

-811A0emb NOHAMUEM 2COMEMPULECKUEe MeCma
Mmoyex 8 NPOCMPAHCMEe U yMemb NPUMEHSIMb
Ux 071 peulenus 3a0a4;

-yMemsb nPpUMEHsmb O/ PEUEeHUst 3a0ay
CBOUCMBA NAOCKUX U 08YSDAHHDIX V2Ji08,
MpexespanHo2o yeia, meopemvl KOCUHYCO8 U
CUHYCO8 OJIsl MPEXSPAHHO20 Yeld,

-811a0emb NOHAMUEM NePneHOUKYISAPHOE
ceyeHue nPu3Mbl U yMenmv NPUMEHMb e20 Npu
peutenuu 3a0ay;

-uMemb NPeOCmasieHue 0 080UCMEEHHOCMU
NPABUTLHBIX MHO20SPAHHUKOB,

-811a0emb NOHAMUAMU YEHMPATbHOE U
napanieyibhoe NPOEKMUPOSanIUe U NPUMEHSIMb
UX NPU NOCMPOCHUU CEHEeHUT MHO202PAHHUKOE
MemoooM npoeKyulL;

-UMemb NPEOCMAsIeHUE O PA3BEPIKE
MHO202PAHHUKA U KpamyuaiiuieM nymu Ha
NOBEPXHOCMU MHO20CDAHHUKA,

-UMeEMb NPeOCMAasieHue 0 KOHUYeCKux
cevenusix;

-UMemsb NPeoCcmasieHue 0 Kacaowuxcsi cghepax
U KoMOUHAYUYU MeTl BpAuenUst U yMems
NPUMEHSMb UX NPU PeeHuy 3a0ay;
-NpUMEHMb NPU peuenuy 3a0ay Qopmyny
PaccmosiHusi om MmoyKu 00 NIOCKOCMU,
-811a0emsb PA3HbIMU CNOCOOAMU 3a0aHUs
NPAMOU YPAGHEHUSIMU U YMEMb NPUMEHSINb NPU
peuteruu 3a0ay;

-NPUMEHAMb NPU Peuieruy 3a0ay u
dokazamenbcmee meopem 6eKMOPHbLIL Memoo u
Memoo KOOpouHam,

-uMems npedcmasieHue 0b akcuomax oovema,
NpUMEHMb GOopMYTIbl 06bEMO8
nPAMOY207IbHO20 NAPALIeNenUneda, NPU3mvl U
nUpamuosl, mempasopa npu peweHul 3a0ay;
-NpUMEHSIMb Meopembl 00 OMHOULEHUSIX
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-MMETh MPeCTaBICHHUE O
CKpPEIINBAIONINXCS MPSIMBIX B
MIPOCTPAHCTBE U YMETh HAXOIUTh YTOMl U
paccrosiHue MEKIY HAMU;

-IPUMEHSTH TEOPEMBI O TTApaJIETbHOCTH
MPSIMBIX M TUIOCKOCTEH B IPOCTPAHCTBE
MIPH PEIICHUH 3a]1ay;

-yMeTh IPUMEHSATH MapajuIeIbHOEe
MPOEKTUPOBAHKE JIJISl H300pasKeHUs
uryp;

-yMeTh IPUMEHSTH TEePICHIUKYISIPHOCTH
MPSIMOH W TIOCKOCTH MPH PELICHUH
3ajay;

-BIIQJICTh IOHATUSIMH OPTOTOHAIBHOE
MPOEKTUPOBaHKE, HAKIIOHHBIE U UX
MPOEKIINU, YMETh IIPUMEHSTH TEOPEMY O
Tpex MepHeHUKYIsIpax Py pelleHnn
3ajay;

-BIIQJICTh OHATUSIMH PACCTOSIHHE MEXKILY
(urypamu B mpoCTpaHCTBE, 00NN
MIEPIICHTUKYJISIP JIBYX CKPEIINBAIOIIUXCS
IPSMBIX U YMETh IPUMEHATH UX TPH
pelIeHNH 3a/1a4;

-BJIAJICTh TMIOHATHEM YT'OJI MEXy IPSMOH
1 TUIOCKOCTBIO U YMETh IPUMEHSATDH €ro
IIPU pelIeHUH 3a/1a4;

-BJIQJICTh MOHATHAMH JBYTPAHHBIA yToOJI,
YTOJI MEXy TUIOCKOCTSMH,
TIePIICHTUKYISPHBIE TFIOCKOCTH U YMETh
MIPUMEHSTD UX IIPU PeIeHUH 33124,
-BJIaJICTh MOHATHAMH NIPU3MA,
napaJuleNienuIe]] 1 IPAMEeHATh CBOHCTBA
napaJuleNienuIea Mpy peieHn! 3a/1a4;
-BJIAJICTh MIOHATHEM MPAMOYT OJIbHBIH
napaJuleNienuIe]] 1 IPAMEHATh €ro Ipu
peLIeHNH 3a/1a4;

-BJIaJICTh MOHATHAMH MTUPAMU/IA, BUIBI
MUPaMU, SJIEMEHTHI TPaBIUIIBHON
MUPaMUIBl ¥ YMETh IPUMEHSTh UX MIPU
peLIeHNH 3a/1a4;

-AMETh MPEACTAaBICHUE O TEOpEMe
Ditnepa, NpaBHIBHBIX MHOTOIPAHHHUKAX;
-BJIAJIETh MOHATHEM TUIOLIAH
MIOBEPXHOCTEH MHOTOTPaHHUKOB U YMETh
MPUMEHSTB €r0 MPH PEIICHUH 33134,
-BJIaJIETh MOHATHSAMH TeJa BPAIICHUS
(umnmuHAp, KOHYC, map u chepa), ux
CEYEHHsSI U YMETh IPUMEHSTh UX IPH
peLlIeHNN 3a/1aY;

-BJIAJICTH TOHATHSIMH KacaTelbHbIe
MpSIMBbIE U TJIOCKOCTH U YMETh IPUMEHSATh
W3 MU peLleHnH 3a7ay;

-MMETh MPEJCTABICHHUS O BIMCAHHBIX U
OIMCAaHHBIX c(hepax U yMeTh IPUMEHSTh
WX IIPY PElICHUH 3a]ay;

00beM08 NpU peweHuu 3a0ay;

-NPUMEHAMb UHIMESPATL OJis bIYUCTECHUS
00beMO08 U NOBEPXHOCMEN Mell 6PAUCHUS,
BLIMUCTEHUS NIOWAOU ChEPUHEcKo20 NoSACa U
00vemMa waposoeo cnosi;

-UMemb NPEOCMABACHUE O OBUNCCHUSAX 6
npocmpancmee: napaieibHOM nepeHoce,
CUMMEMPUU OMHOCUMENbHO NIOCKOCMU,
YEHMPAIbHOU CUMMEMPULL, NOBOPOME
OMHOCUMETILHO NPAMOLL, BUHINOBOU
CUMMempUl, yMemb NPUMEHIMb UX npu
peutenuu 3a0ay;

-UMemb npedcmasieHue o niowaou
OPMO2OHANLHOU NPOEKYUL,

-UMemb NPEOCMABIeHUE O MPEXSPAHHOM U
MHO202DAHHOM Yelie U NPUMEHMb CEOUCMEd
NJIOCKUX Y2ll08 MHO202PAHHO20 Veld NPu
peutenuu 3a0ay;

-uUMemb NPeOCMABIeHUs 0 NPeodPA308aHUN
no000UsL, 20MOMEMUU U YMEMb NPUMEHMb UX
npu peuteHul 3a0a4;

- yMemb peuams 3a0a4u Had NI0CKOCU
Memooamu cmepeomempuiL;

-ymemsv  npuMeHsimo  Gopmyavt 00vemMo8 npu
peutenuu 3a0ay
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-BJIaIETh ITOHATUAMU 00BbEM, 0OHEMBI
MHOTOIPaHHUKOB, TEJI BPAIICHUS U
MPUMEHSATH UX MPU PELICHUU 33]1aY;
-MMETh TPEJICTAaBIICHUE O pa3BEePTKe
LIUJIMH]IPA U KOHYCA, TIIO0IIA TN
MMOBEPXHOCTH LIUJIMH]IPA U KOHYCA, YMETh
MPUMEHSATh UX MPU PEUICHUH 33]1a4;
-MMETh TPEJCTABIICHHE O ILIOUIaN
cdepbl U yMETh IPUMEHSATh €ro MPH
peIICHUY 3a7a4;

-yMETh pelaTh 3aJa4i Ha KOMOMHAIIUN
MHOTOIPAHHHUKOB U TEJI BPALICHUS;
-MMETh TPEJCTaBIICHHUE O ITOI00UHU B
MIPOCTPAHCTBE M YMETh PEIIATh 33JIa4M Ha
OTHOIIIEHNE 00BEMOB M IUIOIIAEH
MOBEPXHOCTEH MOTOOHBIX QUTYD

B noecednegnoii ycuznu u npu uzyuenuu Opyzux npeomMemos:

-COCTaBJIATh C UCIOJB30BAHUEM CBOMCTB
reOMEeTPUIECKHUX (PUTYP MaTEMaTUIECKHE
MOJIENH I PELICHUs 3a1a4
MIPAKTHYECKOr 0 XapakTepa U 3aJ1a4 U3
CMEKHBIX JUCLUIUIMH, UCCIEN0BATh
MIOJTy4Y€HHBIEC MOAEIN U
HMHTEPIPETUPOBATh PE3YIbTAT

Bexmopot u | -Brnagerb MOHATHAMA BEKTOPHI U UX -Jlocmudicenue pezynsmamos pazoena ll,
Koopounam | KOOPAWHATHI, -Haxooums 0OveMm napaiienenuneod u
bl 6 -yYMETh BBITIOHATH ONEPAIliH HaJl mempasopa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
npocmpancm | BEKTOpaMy; BEPUIUH,
ée -HICTIONTb30BATh CKAISIPHOE TIPOU3BEICHUE | -320A68amb NPSAMYIO 8 HPOCMPAHCEE,
BEKTOPOB TP PEIlICHUH 33712y, -HAXOOUMb PACCMOAHUE OM MOYKU 00
-PUMEHSTH YpaBHEHUE IIIOCKOCTH, RIOCKOCMU 8 CUCHeMe KOOPOUHAM,
(bopMyITy paccTOSTHUS MKy TOUKAMH, -HAXOOUMb PACCMOsHUE MENCOY
ypaBHeHHe cepbl P PElICHUH 3a/1aY; CKPeUUBArOWUMUCS NPIMBIMU, 3A0OAHHbLIMU 8

-IIPUMEHATH BEKTOPHI U METOJ KOOpAWHAT | CUcmeme Koopounam
B [IPOCTPAHCTBE IIPU PEIICHUHU 33134

Hcmopus -MMerp mpeacraBieHne o BKIaae -Ilocmuoicenue pezynomamos pazoena 1l
Mamemamuy | BBLIAIOIINXCS MATEMATHKOB B Pa3BUTHE
Kl HAyKH;
-[IOHUMATh POJIb MATEMaTUKH B Pa3BUTHH
Poccun
Memoowt -Hcrionp30BaTh OCHOBHBIE METOIBI -Hocmuocenue pezynomamos pasoena ll;
Mmamemamu | 1OKa3aTeNbCTBA, IPOBOIHUTD -npuMeHaAmy Mamemamuieckue 3HaHus K
Ku JI0Ka3aTeIbCTBO U BBIIOIHATD UCCIe008ANUIO OKPYIAHCATOWE20 MUPA
OIPOBEPKEHNUE; (MoOenuposanue Ppusuyeckux npoyeccos,

-IPUMEHATH OCHOBHBIE METOBI PELLICHUSI | 3A0ayu IKOHOMUKY)
MaTEeMaTH4eCKHX 3a/ad;

-Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE
XapaKTepU30BaTh KPacoTy U
COBEPILIEHCTBO OKPY’KAIOIIEro MUpa U
MIPOU3BEIEHUI UCKYCCTBA;

-IIPUMEHSATH IPOCTENIINE MPOrPaMMHBIE
CpPEZACTBA U AJIEKTPOHHO-
KOMMYHHUKallMOHHBIE CHCTEMBI TIPH
pelIeHNH MaTeEMaTUIECKUX 3a/1ay;
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-I10JIb30BAaThCA NPUKIIAAHBIMHA
nmporpamMmmMaMu U rmporpammamMmn
CHMBOJIBHBIX BEIUHCIICHUIN JILSL
HUCCIICAOBAHUA MAaTEMATUYCCKUX 00BEKTOB

2. Conep:xkanue yueOHOro npeamera «MaremaTuka
(BriII0Yas anredpy U HaYAJIa MATEMATHYECKOI0 AaHAJIN3a, TeOMETPHIO)

Yriay0nénHblii ypoBeHb

A.Hreﬁpa M HAYAJIa MATEMATHYIECCKOI0 aHAJIHU3Aa

DJIeMEHTBhI TEOPHH MHOKECTB U MATEMATHYECKO JTOTHKH

VYTBepxkaeHue (BbICKa3bIBaHWE), OTPHUIIAHUE YTBEP)KICHHS, UCTUHHBIE U JIOXKHBIC YTBEPIKICHUS,
CJIEJICTBHSI, YaCTHBIN CITy4ail 0OIIero yrBepkIeHus, KOHTPIIPUMED, T0KA3aTEIbCTBO.

MHosxecTBa (4HCIOBBIE, T€OMETpUYECKUX @uryp). XapakTepUCTHUECKOE CBOMCTBO, JJIEMEHT
MHOXECTBa, IIyCTO€, KOHEYHOe, OecKOoHeuHOe MHOXecTBO. CmocoObl 3amaHus MHOMXECTB
[TonmHO)kecTBO. OTHOIIEHUS TPUHAMIEKHOCTH, BKIOYEHHs, paBeHCTBA. Onepauuu Hag
MHOXecTBaMHU. Vcronp30BaHue onepanuil HaJ MHOKECTBAMU U BbICKa3bIBaHUAMU. MHooicecmsea Ha
KOOPOUHAMHOU NIOCKOCMU.

Kpyru Diinepa. Koneunbie n 6ecCKOHEUHbIE, CIETHBIE M HECUETHBIE MHOYKECTRBA.

HcTuHHbIE U JTOKHBIE BBICKa3bIBaHUS, ONEpAIMK HaJl BHICKA3bIBAHUSAMU. A2edpa 6biCKA3bI8AHUII.
CBs13b BBICKA3bIBAaHUM C MHOKECTBaMH. KBaHTOPHI CyITIECTBOBAHMS M BCEOOITHOCTH.

3akoHbI JIOTUKU. OcHo8Hble n02udeckue npasund. Pemenne JOru4eckux 3a1ad ¢ UCHOIb30BAHUEM
KpYTOB DUJIEPA, OCHOBHBIX T102UYECKUX NPABUIL.

Ymozakmouenus. OOOCHOBaHHMA U JIOKa3aTeNbCTBO B MaremaTuke. Teopembl. Bumbl
MaTeMaTHYeCKUX  YTBepXKACHUU. Budwer  doxazamenvcms. Mamemamuueckas — UHOYKYUA.
Vmeepoicoenusn: obpamuoe Oannomy, NpPOMUBONONOINHCHOE, 00pamuoe NPOMUBONOIOHCHOMY
oannomy. IIpu3HaK u cBOMCTBO, HEOOXOIUMBIE U IOCTATOYHBIC YCIOBHUS.

Yuciaa U BeIpaKeHU s

IloBTOpenue. PemieHue 3amad ¢ HCHOJIB30BAHUEM CBOMCTB YHCEI M CUCTEM CUUCIICHUSA,
JEIMMOCTH, J0JE€H W 4YacTed, MPOLIEHTOB, MOJyJel uucen. PemieHue 3azad ¢ HCHOJIB30BAHUEM
CBOMCTB cTemeHe M KOpHEH, MHOTOWIEHOB, NpeoOpa3oBaHUN MHOTOYJIEHOB U JpOOHO-
palMOHAIbHBIX BBIpOXKECHUN. Pelenue 3amad ¢ MCnonb30BaHUEM IpajyCHONM Mepsl yriaa. Momaynb
YHUCJIa U €r0 CBOMCTBA.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpaguenus. Aneopumm Eexnuoa. Kumaiickas
meopema 06 ocmamkax. Manaa meopema Pepma. (-uuHvle cucmemvl cuucienus. Pynkyus
Diinepa, uucno u cymma oenumeneli HAMypaibHO2O YUCIA.

Crenens ¢ 1eHCTBUTENBHBIM II0KA3aTENIEM, CBOWCTBA CTETICHH.

Paguannas Mepa yria, TPMrOHOMETpUYECKas OKPY>KHOCTb. TpUroHOMETpUUYecKre (GYHKIUU YUCET
U yriaoB. @opMyiibl IPUBEICHUS, CIIOKEHUSI TPUTOHOMETPHUECKUX (PYHKUUH, GOpMYIIbl ABOHHOTO
U TIOJIOBMHHOTO  aprymeHrta. IIpeoOpa3zoBaHue CcyMMbl, pPa3HOCTM B  IPOHM3BEICHUE
TPUTOHOMETPUYECKUX (PYHKIUI, U HA0OOPOT.

Jlorapudm, cBoiictBa sorapudma. Ywucno €. JlecATHUHBIE W HATypaJbHBIA  JIOTapU(M.
[IpeobpazoBanue orapu(MUIECKUX BHIPAKESHUH.

IlepBuuHbIE NpEACTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX 4YMCEN. /Jleiicmeus ¢ KOMNIeKCHbIMU
yucnamu. Komnnexcrno conpsoicennvie uucaa. Mooyne u apeymenm uuciaa. Tpuconomempuueckas
popma KomniekcHo2o uuca.




IIpusooumvle u Henpugooumvie mHozounenvl. OchosHas meopema aneedpvi. Cummempuieckue
MHO204neHbl. Llenouucnennvle u yeno3Haunble MHO2OUIeHbI.

Lennvie Opoou. Teopema epma o cymme K8aOpamos.

Cymmbl u psodsl, Memoobl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubaudICEHUU OCUCMBUMENbHBIX YUCEN PAYUOHATLHBIMU.

YpaBHeHuUs M1 HepaBeHCTBA

IToBTOpenue. Pemenne 3a1a4 ¢ IOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOU
IIEPEMEHHOM, C MPUMEHEHHEM H300paX€HUs UHCJIOBBIX IPOMEXKYTKOB. Vcnonb3oBaHue
HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, YHMCIIOBBIX IIPOMEXKYTKOB, HX
oObemMHeHnH 1 niepecedeHuil. ['padudeckoe pemenne ypaBHEHUH 1 HEPABEHCTB.
Tpuronomerpuueckue ypaBHeHUs. OJHOpPOJHBIE TPUTOHOMETPUYECKUE ypaBHEHHUs. Pemenue
MPOCTEHIINX TPUTOHOMETPUUYECKUX HepaBeHCTB. IIpocreiimme cucTeMbl TPUTOHOMETPHUYECKHUX
YpaBHEHUM.

[Ipocrenmme noka3areabHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

HppanmonanbHble ypaBHEHMUS.

Pewenue ypasnenuii 6 komniekcHulx yucnax.

Metoa MHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB.

I'padmyeckue mMeTonsl pelieHus ypaBHEHH M HEpaBeHCTB. PellleHne ypaBHEHHH M HEpaBEHCTB,
COJIepKalIUX MEPEMEHHYIO IO 3HAKOM MOYJISI.

CucremMbl MOKa3aTeNbHBIX, JOrapu@MUYECKUX U HPpaAlMOHAIBHBIX ypaBHeHHH. CHCTeMbI
MOKa3aTeIbHbIX, JOrapuPMUUECKUX U UPPALMOHATIEHBIX HEPABEHCTB.

Huoghanmoser ypasnenus.

Hepasencmeo Kowu—Bynsaxoeckozo, nepasencmeo Hencena, nepasencmsa o cpeonux.

VYpaBHEHUSI, CUCTEMBI YPAaBHEHUM C MapaMeTPOM.

@opmyna bunoma Horomona. Pewenue ypasnenuii cmenenu eviuie 2 cneyuanivuuix 6uoos. Teopema
Buema, meopema besy.

DOyHKIUHA
IloBTOpenue. Pemenue 3agay ¢ UCHOJIB30BAaHHUEM YHCIOBBIX (GYHKIMH M HX TIpadUKOB.
Hcnonp3oBanne CBOWCTB M rpadUKOB JIMHEWHBIX M KBaJIpaTHYHBIX (QYHKIHMH, oOpaTHOM

MPOMOPLHUOHAIBHOCTH U QPyHKIMH Y = \/; .

Hynu ¢yskunu, npoMexyTku 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HamOomblee ¥ HauMeHbIlee
3HaueHue ¢yHkuuu. llepuonnyeckue (yHKIMM ¥ HaUMEHbIIUN mepuoi. UeTHble M HEUETHBIE

byskuuu. Qynkyuu «OpobHas yacme yuciay Y = {X} u «yenas yacmo yuciay Yy = [X] :

Tpuronomerpryeckre (GpyHKIMU YUCIOBOrO aprymenra Y =C0SX, y=SinX, y=tgx, y=ctgx.
CpoiicTBa U rpaKu TPUTOHOMETPUYECKUX (DYHKITUH.

OO6paTHbie TpUrOHOMETpHUUECKUE (DYHKIIMH, UX TTIaBHbIE 3HAYCHHS], CBOMCTBA U TPaUKH.
[TokazarenbHas pyHKIUA U ee CBoMcTBA U rpaduk. OyHKuus y =e*.

Jlorapudmuueckas GyHKIUS U €€ CBONCTBA U rpaduK.

CrenenHas GyHKIUS U €€ CBOWCTBA U IpaduK.

IIpeoOpazoBanus rpadukoB (QYHKIMHA: CABUT, YMHOXKEHHE Ha YHUCIO, OTPaKEHHE OTHOCHUTEIHHO
KOOPAWHATHBIX OCEH.

B3aunmuo o6patnblie pyHkumu. I'paguxu B3auMHO 00paTHBIX (QYHKIUI.

TekcToBBIE 3a1a9H

IloBTOpenue. Pemienue 3a1a4 Ha ABIKEHUE U COBMECTHYIO pabOTy, CMECH U CILJIaBBI C MOMOIIBIO
TUHENHBIX, KBAAPATHBIX U IPOOHO-PAIIMOHATBHBIX YPABHEHUH U X CHCTEM.

[IpuMmeHeHre Mpu pelieHUH 3a7a4 CBOWCTB apUPMETHUYECKOW M T€OMETPHUECKON MpPOTPECcCHH,
CYMMHUpPOBaHUs OECKOHEYHOM CXOAIIEHCS TeOMETPUIECKON MTPOTPECCHH.

9JIeMeHThI MATEMATHYECKOT0 AaHAJIN3a



[Tonstue mpenena GpyHkuuu B Touke. [lonamue npedena ¢pynkyuu 6 beckoneyHocmu. Acumnmomol
epaghuxa ¢ynkyuu. Cpasunenue OeckoHeuno manvix u bOeckoneuno 6oavuwiux. HenpepblBHOCTH
byuaknun. Ceoticmea Henpepwiénvix ynxyuil. Teopema Betiepuumpacca.

Huddepenuupyemocts pynknuu. I[TpomsBoanas ¢ynknum B Touke. KacarenmpHas k rpaduky
¢bynkuuu. ['eomerpudeckuii U (GU3NYECKUN CMBICT TPOU3BOMHON. [Ipumenenue npousgooHOU 6
¢@uzuke. IIponsBoanble dneMeHTapHbIX GyHKIUH. [IpaBuna muddepeHupoBanms.

Bropas npousBoHast, ee reOMETPpUIECKUN 1 (PU3HIECKHIA CMBICI.

Touku sxcTpemyma (MakcuMyMa U MUHUMYMa). VccrienoBanue sneMeHTapHbIX (YHKINN HA TOYKH
OKCTpEMyMa, HauOoJIblllee W HAMMEHBIIEEe 3HAYCHHWE C TOMOMIBIO MPOM3BOIHOU. [locmpoenue
epaghuxos @yuKyuil ¢ NOMOWbI0 NPoU3EoOHLIX. [Ipumenenue npousgooOHoU nNpu peuleHuu 3a0ad.
Haxooicoenue sxcmpemymos ¢hpyHkyuii HeCKOIbKUX nepemeHHbIX.

[lepBooOpaznas. Heonpenenennsnii wuHTErpan. I[lepBooOpasHble  AeMEHTApHBIX  (QYHKIUH.
[Tnomans kpuBonuHelHOU Tpanenuu. @opmyna Hetotona-Jleitbnuna. OnpeneneHHbId UHTErpall.
Buiyucnenue nnowadei niockux guzyp u 00vemos men 8pawjeHus ¢ NOMOWbI0 UHMeZPand.
Memoovl pewenus yHKYUOHATLHBIX YPAGHEHUT U HEPABEHCMS.

I'eomerpus

IloBTOpenue. Pemenne 3a1ad ¢ UCMOIB30BAHUEM CBOMCTB (pUTyp Ha IJIOCKOCTH. Perenue 3amaq
Ha J0Ka3aTelIbCTBO M TOCTPOEHUE KOHTpHpuMepoB. llpuMeHeHMEe NpPOCTEHIINX JOTHYECKHX
npaBuwi. PemeHue 3agay ¢ HMCHOJIb30BAaHUEM TEOPEM O TPEYrOJbHHKAX, COOTHOILIEHUH B
MPSIMOYTOJIbHBIX TPEYroJIbHUKAX, ()aKTOB, CBSA3aHHBIX C YEThIpEXyrojibHUKaMHU. Pemenue 3anau c
UCIO0JIb30BaHNEM (DaKTOB, CBSA3AHHBIX C OKPYXKHOCTSMH. PelieHue 3ajgady Ha H3MEpeHHs] Ha
IJI0CKOCTH, BBIYMCIICHUS JJIUH U IJIOWAAeH. Pewenue 3a0au ¢ noMouybio 6eKmopos u KOOPOUHAm.
Harnsannas crepeomerpus. [lpusma, napamuienenunen, nupaMuia, TeTpadp.

OCHOBHBIE MOHATHS F€OMETPUM B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX.
Ilonsamue 06 axcuomamuueckom memoode.

Teopema Menenas ons mempasopa. IlocTpoeHne ce4eHHl MHOTOTPAHHUKOB METOJIOM CIIENIOB.
LenTpanbHOE mpoekTupoBaHue. [locTpoeHne ceyeHnii MHOrOrpaHHUKOB METOJIOM MPOEKITUH.
CkpemuBaroniyecsi mpsMble B MPOCTPAHCTBE. YTOJI MEXKIYy HUMH. Memoovl HaxodxxcoeHus
PACCMOSHULL MeAHCOY CKPEUUBAIOUSUMUCS NPAMBIMU.

Teopembl 0 mapauIeTbHOCTH NPSAMBIX M IUIOCKOCTEW B mpocrtpaHcTBe. [lapamnensHoe
MIPOEKTUPOBaHKE U n300paxeHue puryp. I eomempuueckue mecma mouex 8 nNpOCMpaHcmae.
[lepneHuKyYISIpHOCTh NPAMOW U IIOCKOCTH. OpTOroHalibHOE IMpoekTupoBaHue. HakinoHHble U
npoekuuu. Teopema o Tpex NepreHauKyIsIpax.

Buowr mempasopos. Opmoyenmpuueckuii mempa’op, KaApKACHuINL Mempas’op, PAGHOSPAHHbBIU
mempasop. [Ipsamoyeonvhsiii mempas’op. Meouarvl u bumeouansvt mempasopa.

Jlocmpausarue mempasopa 00 napainenenuneod.

Paccrosnus mexny ¢urypamu B nmpoctpancTBe. OOMmIM MeprneHauKyIsIp ABYX CKPEIIUBAIOIINXCS
MPSMBIX.

VYrinel B mpoctpanctBe. [lepneHAuKymsipHble TUIOCKOCTH. [l10ujadb Opmo2coHANbHOU NpOeKyulu.
Ilepnenoukynapnoe ceuenue npusmvl. Tpexepanmuviti u mMHocoepaumusili yeonr. Ceolicmea NIOCKUX
yenos MHo2oepanHozo yana. Ceolicmea nioCcKux u 08y2panHulx Y2108 mpexepanno2o yaaa. Teopemol
KOCUHYCO8 U CUHYCO8 Ol MPEeXSPAHHO20 Y2id.

Bunbl MHororpaHHukoB. Pazeepmxu mnozoepannuxa. Kpamuatiwue nymu na nosepxnocmu
MHO202PAHHUKA.

Teopema Diinepa. IlpaBunbHble MHOTOTPAHHUKHU. /[80TiCMBEHHOCMb NPABUTILHBIX MHO202PAHHUKOS.
IIpuzma. Ilapamnenenunen. CpoiicTBa mnapasuienenunena. IIpsSMOyrosibHbI napauleIenUIen.
HakiionHble Tpu3MBl.

[Mupamupa. Buael  nupamua.  DneMeHTbl  OpaBWIbHOW — mupamuabl.  [lupamuasr ¢
pPaBHOHAKJIOHEHHBIMU peOpaMu U TPaHsSIMH, KX OCHOBHBIE CBOMCTBA.

[Inomanu noBepxHOCTE MHOTOIPAHHHUKOB.

Tena BpameHus: TUIUHAP, KOHYC, map U cepa. CedeHus: MUIMHIpa, KoHyca U mapa. [llaposoit
CErMEHT, I1apOBOI CIIOH, IapOBOIl CEKTOP (KOHYC).

VYceuenHas nupamMua U yCEYEHHBIN KOHYC.

Onemenmoi chepuueckou eeomempuu. Konuveckue ceuenus.



KacarenpHble mpsiMble M TJIOCKOCTH. BrucanHele W omucaHHble cdepwl. Kacarowuecs cgepbi.
Kombunayuu men epawjenus.

Bekropbr u koopaunHatel. CymMma BEKTOPOB, YMHOKEHHE BEKTOpa HA YHCIO. YTOJI MEXIY
BekTopamu. CKaJsipHOE MPOU3BEICHHUE.

VYpaBHenne miockoctu. DopMmyna paccTosHUS MEXAYy TOYKaMu. YpaBHeHUe cdepbl. Dopmyia
paccmosnua om mouku 00 niockocmu. Cnocoowl 3a0anusi NPAMOU ypasHeHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWDBIO BEKMOPO8 U MemOOOM KOOPOUHAM.
Dnemenmoi ceomempuu macc.

[TonsTe oobema. OObeMbl MHOTOTpaHHUKOB. OObEMBI TeIl BpallleHUs. Akcuomuvl obvema. Bwigoo
Gopmyn 06vemo8 NPAMOY2ONbHO2O Napaiiesienunedd, NpusMvl U AUpamuovl. Dopmynvl 0
Haxooicoenusi obvema mempasopa. Teopemvl 06 omHoOWEHUSIX 00BEMOS.

Ipunosicenuss unmezpana K 6bl4UCIeHUIO 00beM08 U nogepxnocmeu men epawernus. Ilnowaow
chepuueckozo nosca. Obvem waposozo cnos. llpumenenue 06vemMo8 npu peuteruu 3a0ay.
[Tnomans chepsr.

Paszeepmra yununopa u kounyca. Ilnomanp MOBEpXHOCTH IIJIMHIPA U KOHYCA.

KomOuHaImm MHOTOTpaHHUKOB U TEJI BpaIlleHUsI.

[Tono6ue B nmpoctpancTBe. OTHOLIEHNE 0O0BEMOB U IIOIIA/ICH MOBEPXHOCTEN MOT0OHBIX (QUTYD.
Jeudicenuss 6 mpocmpancmee: NApaLiebHblll  NEPEHOC, CUMMEMPUsi  OMHOCUMETILHO  NIOCKOCTU,
YEHMPATbHASL CUMMEMPUS], NOBOPON OMHOCUMETLHO NPSMOL.

IIpeobpaszosanue nooobus, comomemus. Pewenue 3adau ma niockocmu ¢ uUCnoivb308aHuem
cmepeomMempu4ecKux Memooos.

CTaTHCTHKA ¥ TEOPHs BEPOSITHOCTEM, JJOrHKA U KOMOMHATOPUKA

BeposiTHOCTBL M CTAaTHCTHKA, JIOTUKA, TEOpUs rPadoB 1 KOMOMHATOP KA

IloBTOpenue. Vcnonp3oBanue TabiaMIl U Juarpamm JJis IpeICTaBlICHUs TaHHBIX. Pemienue 3amau
Ha TPUMEHEHHUE ONMHUCATENbHBIX XapaKTEPUCTHK YHUCIOBBIX HAOOpPOB: CPEAHMX, HAWOOJBIIETO U
HaVMEHBIIIETO 3HAYEHUs, pa3Maxa, TUCIIEPCUN U CTAaHJAPTHOTO OTKJIOHEHMs. Bpruncinenue yactor
U BEpPOSATHOCTEH COOBITHIA. BblunciaeHHWE BEpPOSTHOCTEH B OMNBITAX C PABHOBO3MOXKHBIMH
JJIEMEHTapHBIMU Hcxojamu. Mcnonp3oBaHue KOMOMHATOpPHKH. BplunciaeHne BeposTHOCTEH
HE3aBUCUMBIX COObITHH. Mcmonp30Banne GopMyIibl CIIOKEHHUS BEPOSTHOCTEH, quarpaMm Diiepa,
nepeBa BeposTHOCTeH, popmyibl bepuymmu.

Beposimnuocmnoe npocmpancmeo. Axcuomvl meopuu eposimrocmeil.

VYcnoBHasi BepoSATHOCTh. [IpaBuiio ymMHOMXEHUsS BeposiTHOCTEH. DopMmylia MOJHOW BEPOSITHOCTH.
®opmyna baiieca.

JluckpeTHple  ciydaiiHble BeIWYMHBI W pacnpezneneHus. COBMECTHBIE — PACIPEICIICHHUS.
Pacnpenenennie cymMmbl M NpOU3BENCHUS HE3aBHCHUMBIX CIy4alHBIX BEIMYUH. Maremaruueckoe
0’KMJIaHHE U JUCHEPCHs CIydyallHOM BEIWMYMHBI. MaTreMaTH4ecKoe OXKUIAAHUE U TUCIIEPCUSl CYMMBbI
CIIy4ailHbIX BEJIMYUH.

bunapnas cnyuaiiHas BenuuuHa, pacnpeneneHue beprymin. ['eomerpuueckoe pacmpeneieHue.
bunoMuanbpHOE pacrpeneseHre U €ro CBOWCTBA. [ unepeeomempuueckoe pacnpeoeieHue U e2o
ceoticmaa.

HenpepsiBHble cnyyaiiHble BenuuuHbl. [In0THOCTE BeposiTHOCTH. DYHKIUS pacHpelereHUsl.
PaBHOMEpHOE pacnipeneneHue.

IlokazamenvHoe pacnpeoeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmansHoe pacnpeaenenue. @ynkuus Jlamnaca.
[Tapamerpsl HOpMasibHOTO pacnpeneneHus. [lpuMepsl ciaydallHBIX BEJIMYMH, TOJYUHEHHBIX
HOPMaJbHOMY 3aKOHY (MOTPEIIHOCTh W3MEPEHUH, POCT dYenoBeKa). [lenmpanvhas npedenvHas
meopema.

Hepasencmeso Yebviuesa. Teopema YeOviuesa u meopema bBepnynnu. 3axon 6onvuiux uucen.
Buvibopounwiii memoo usmepenus eepossmuocmeil. Ponb 3akona 6onvuiux uucen 6 Hayke, npupooe u
obwecmse.

KoBapuanus aByx cmydaiiHbix BenuuuH. [loHstue o kosdduumente koppemnsiun. CoBMeCTHBIE
HaAOJIOIEHUST JABYX CIyYalHbIX BEIMYUH. Buibopounwiii kodpguyuenm roppensyuu. Jlunetinas
pezpeccusi.



Cmamucmuueckas ecunomesa. Cmamucmuka Kpumepus u ee ypoeeHv 3uavumocmu. lIposepka
npocmeuwux —eunomes. IOMNUpuUYecKue pacnpeoeieHuss U Ux CeA3b ¢ MeopemuyecKuMu
pacnpedenenusamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuii. Huvekmuenvie u ciopvekmusHvle coomeemcmesus. buekyuu.
Juckpemuas nenpepvisnocmo. Ilpunyun [Jupuxie.

Koouposanue. J[eouunas 3anuce.

OcnosHvle nonamusi meopuu epagos. /lepesvs. Jleouunoe depeso. Ceaznocmv. Komnounenmoi
cesasnocmu. Ilymu na epaghe. Diineposwt u I amunomonosst nymu.



3. TemaTnuyeckoe NJIaHUPOBaHUE
¢ YKa3aHHe KOJNYeCTBAa YacOB, OTBOJUMBIX HA OCBOEHHUE KAMKIOH TeMbl

YueOublii npeaMet «MaremMaTuKa»
Yriay0/eHHbIil ypOBeHb
(u3 pacyera: 6 yacoB B Heaen10 (34 yueOHBIX HeleH) 3a 2 roaa)

Ne OcHOBHbIE pa3/iebl cofAepKaHUusA KoJsimyecTBo yacoB
nn (B TOM umcie
KOHTPOJIbHbIE PadoThI)
* | D1eMeHTbI TEOPUU MHOKECTB U MaTeMaTHYeCKOM 10
JIOTUKH
1 | Yucia u BbIpaKeHHsA 66
1.1 | Yucna, KOpHHU, CTCTICHA 20
1.2 | OCHOBBI TPHTOHOMETPHH 12
1.3 | Jlorapudmsl 10
1.4 | Ilpeobpa3zoBaHue BeIpa)KeHUN 24
2 | YpaBHeHNsl U HEPABEHCTBA 60
2.1 | YpaBueHwust 30
2.2 | HepaBencrsa 30
3 | ®yHKUUHU 30
3.1 | Ompenenenue u rpaduk GyHKIUH 5
3.2 | DnemeHTapHOE HcCIe10BaHne QYHKITHHA 10
3.3 | OcHOBHBIE 37IeMEHTapHbIE QYHKITUH 15
4 | DaeMeHTBHI MAaTEMAaTHYECKOI0 AaHAJIN3a 28
4.1 | IlpousBonHas 10
4.2 | UccnenoBanue GyHKIUH 10
4.3 | IlepBooOpa3Hast 1 UHTETPAT 8
5 | 'eomeTpusi 144
5.1 | [Inanumerpus 40
5.2 | IIpsimMble U TIIIOCKOCTH B IPOCTPAHCTBE 20
5.3 | MHororpaHHuKH 20
5.4 | Tena u NOBEPXHOCTH BpAIICHUS 20
5.5 | 3Mepenune reoMeTpuIecKuX BETMYUH 24
5.6 | KoopauHaThl 1 BEKTOPHI 20
6 | CraTucTMKa M TeopHsl BePOSITHOCTEMH, JIOTHKA U 40
KOMOMHATOPHUKA
6.1 | DnemeHTHl KOMOMHATOPUKU 15
6.2 | DIeMeHThI CTATUCTUKU 10
6.3 | DneMeHThbl TEOpUH BEPOSTHOCTEH 15
IloBTOpEHHUE 30
UTOrO 408




KanennapHo-reMaTu4eckoe niiannpoBanue mo Mmarematuke 11 kiace
(MoayJib «AJiredpa U HaYAIa MATEMATHYECKOT0 AaHAIN3A))

Koum- Hara
“Jf;. Tema 4eCTBO npose-
4acoB AeHUs
IloBTOpenue kypca 10 kiaacca 8
1.1 | TpuroHomerpuyeckre QYHKIUH, UX CBOHCTBA U IPadUKH. 1
1.2 | [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX BhIPKESHUN 1
1.3 | TpuroHomerpuyeckre ypaBHEHHUS U HEPABEHCTBA 2
14 [IpousBoaHas, eec IpUMEHEHHUE JIJIsl KCCISIOBaHUS (PYHKI[UU Ha 2
MOHOTOHHOCTbB
15 HpOI/I3BOI[Ha$I, €€ MPUMCHCHUEC JIs1 HAXOXKICHUA HauOOJIbIIErO 2
(HavMeHbIIero) 3Ha4eHU QYHKIMK ¥ pelIeHus 3a/1a4 Ha ONTHMH3AILIUI0
1.6 | Beoonwiii konmpons 1
MHoOro4jieHsl 10
2.1 | MHOTOWIEHBI C OJTHOW IEPEMEHHOM 3
2.2 | MHOTOWICHBI OT HECKOJIbKUX MTEPEMEHHBIX 3
2.3 | YpaBHEHHS BBICITUX CTETICHEH 3
2.4 | Koumponvuas paboma Nel no meme «MHnozounenot» 1
Crenenu u KopHu. CTeneHHble PYHKUMH 21
3.1 | IloHsATHE KOPHS N-I CTETIEHH U3 JEHCTBUTEILHOTO YHCIIa 2
3.2 | OyHkIMH Y = /X, ux cBoicTBO N rpaduku 3
3.3 | CpoiicTBa KOpHS n-i CTENEHU 2
3.4 | IlpeoOpa3zoBaHue BBIpAXEHUHN, COIEPIKAIIMX PAJTUKAITBI 4
3.5 | IlonsiTHE cTENEHN C JIFOOBIM paIMOHATBHBIM MTOKa3aTelIeM 3
3.6 | Crenennbple QyHKIIMH, MX CBOWCTBA U TpaduKu 3
3.7 | VI3BneueHne KOpHS U3 KOMIUIEKCHOTO YHCJIa 2
Koumponvnasa paooma Ne 2 no meme: «CTeneHn U KOPHU.
3.8 | Crenennbie bynxumnm» 2
IMoka3aTejbHasi u Jorapupmuyeckasi QyHKIIHH 34
4.1 | IlokazatenpHas QyHKIIUS, €€ CBOMCTBA U rpaduk 3
4.2 | IlokazaTenbHbIC YypaBHEHUS 4
4.3 | IlokazaTenpbHbIC HEPABEHCTBA 4
4.4 | Tlonsarue norapupma 4
4.5 | Jlorapudmuueckast QyHKIIMSA, €€ CBOMCTBA U Tpaduk 3
4.6 | CoiicTtBa jorapudma 4
4.7 | Jlorapubmuyeckue ypaBHEHHUSI 4
4.8 | JlorapupMuueckre HepaBeHCTBA 4
49 JuddepeHunpoBanne nokazaTebHOW U JorapupMUIecKoi 5
| dynkui
410 Konmpononas paooma Ne 3 no meme: «llokazamenvnan u 5
Jao2apugpmuueckan Qynkyuu»
IlepBooOpa3Hasi 1 HHTErpas 9
5.1 | IlepBooOpasHas 1 HeONpeIeNeHHbIH HHTErpal 4
5.2 |OnpeneneHHbI HHTErpa 4
53 Konmponvuas paboma Ne 4 no meme: «Ilepsoodpaznas u 1
unmezpan)
DJIeMEHTbI TEOPUHU BEePOSITHOCTH M MATEeMATHYECKOH CTATHCTUKH 4
6.1 | BeposiTHOCTB U T€OMETpHs 2
6.2 | He3aBucumble IOBTOPEHUS UCTIBITAHHUIN C ABYMSI HCXOJAMH. 1
6.3 | Craructuueckue MeTo bl 00paboTKu HHPOPMALIUU 1




YpaBHeHus u HepaBeHcTBAa. CHCTeMbl YPABHEHMII 1 HEPABEHCTB 29
7.1 | PaBHOCHJIBHOCTh YpaBHEHHM 2
7.2 | O0mwme MeToIbl pelicHHs YpaBHEHUN 4
7.3 | PaBHOCHMJIBHOCTH HEPABEHCTB 2
7.4 | YpaBHEHHs M HEPABEHCTBA C MOIYJISIMU 3
7.5 | UppaunoHanbHble YpaBHEHUsI U HEPABEHCTBA 4
7.6 | Jloka3zaTenbCTBO HEPABCHCTB 2
7.7 | YpaBHEHUs 1 HEPABEHCTBA C IBYMsI IEPEMEHHBIMU 3
7.8 | Cuctembl ypaBHEHHH 3
7.9 | 3amaum ¢ mapameTpamMu 4
7.10 | Konmponvuas paboma Ne 5:
«Ypaeuenun u nepagencmea. Cucmemol ypagneHuii u 2
Hepagencme»
O0o01aonee NOBTOPeHNE Kypca ajJredpsbl 3a Kypc cpeaHeii KOoJIbI 20
8.1 | YpaBHeHHS U HEpaBEHCTBA 4
8.2 | IIpeoOpa3oBaHKe TPUTOHOMETPHUYECKUX BBIPAKEHHI 2
8.3 | TpuroHoMerpuueckue ypaBHEHHUs ¥ HEPABEHCTBA 3
8.4 | Ilpou3BoHAas, ee MPUMEHEHHE. 2
8.5 | CreneHu u KOpHH 2
8.6 | IlokazarenpHble yHKIMS, ypaBHEHUS, HEPABEHCTBA 2
8.7 | Jlorapudmuyeckne HyHKIHUsI, ypaBHEHHs], HEPABEHCTBA 3
8.8 | Hmozoeas konmponvnas paboma 2
HNUTOI'O: 136 yacos
KasiengapHo-TtemaTuyeckoe njiaHupoBanue mo maremaruke 11 kiaace
(Moayab «I'eomeTpusn»)
Kox- |/lara
" Copep:xaHue Marepuana BO MIPOBEJICHU
4acoB |4
MeTo1 KOOPAUHAT B NPOCTPAHCTBE
1. |llpsmoyronbHas cuctema koopauHaT. KoopauHatel TOUku 1
2. |Koopaunatel BeKTOpa 2
3. |CBs3p MEX]ly KOOpJMHATAMH BEKTOPOB M KOOPJIMHATAMH TOYEK 1
4.  |[Ipocreiimue 3a1au B KOOpIAUHATAX 3
5. |KoutpoJsbHasi pabora Ne 1 1
6. |Yrom Mexay BEKTOpaMu
7. |CkansipHO€ MPOU3BEICHNE BEKTOPOB 3
8. |Bbruncnenue yrioB MEXIY NPSIMBIMU U TUIOCKOCTSIMH 1
9. |Pemienue 3agad Ha METOJ] KOOPJIMHAT B IPOCTPAHCTBE 1
10. |/IBwxkeHne 2
11. | VYpox 00001IeHNs U cucTeMaTH3aI[uN 3HAHUHA 1
12. |Konmponvnas padoma Ne 2 1
Huanuap. Konyec. Ilap
13. |Humunap 1
14. |Ilnomans NOBEPXHOCTH MWIMHIPA 2
15. |Komnyc 1
16. |Ilnomanp MOBEPXHOCTH KOHYCA 1
17. | YcedyeHHBIN KOHYC 1
18. |IInomia b MOBEPXHOCTH TEJ BPALICHUS 1
19. |Cdepa. Hlap. YpaBHeHue chepsbl 1
20. |BzanmHoe pacrnoyioxkeHue cepsl U MIOCKOCTH 1
21. |KacarenpHas TNIOCKOCTH K cepe 1




22. |Ilnomank chepbl 1
23. |PemeHue 3a/1a4 Ha UAJIAH]D 1
24. |PemeHue 3a/1a4 Ha KOHYC 1
25. |Pemenue 3a1a4 Ha mwap 1
26. |Ypok 0000IIeHNs U CUCTEeMATH3allNK 3HAHUT 1
27. |Konwmponvnas paboma Ne 3 1
28. |Pemenwne 3a1a4y Ha BIMCAHHBIE U OMMCAHHBIE MHOTOTPAHHHUKH 3
29. [Ypok-3auer 1
O0bembl TeJ1
30. |[TonsiTHe 0OBbEMa, 0OBEM MPSIMOYTOJILHOTO MapaJIeIICTUIIE A 1
31. |O6beM npsIMOYroJIbHOTO NapajuieJenunea 1
3 O6bem npﬂMoﬁvnpmMm, OCHOBAHUEM KOTOPOU SBIIAECTCS 1
MPSIMOYTOJIBHBIHN TPEYTrOJILHUK
33. |O6beM npsMOii PU3MBI 1
34. |OOBeM nuIuHIpa 1
35. |O0beM npsMOM MPU3MBI U IWIJIMH]IPA 1
36, Brruncnenue 060beMOB TeN ¢ HOMOUIBIO ONPEAETIEHHOTO 1
uHTerpaita. O6beM HaKJIOHHON MPU3MBbI
37. |O6beM HaKJIOHHOM MPU3MBI 1
38. |O6beM nupamu/ibl 2
39. |O6beM yceueHHOM Mupamu bl 1
40. |OObem KoHYyCa 1
41. |O0BbeM yceueHHOTOo KOHyca 1
4. PeI_HeI{I/Ie 3ama4 Ha 00beMbl. O000IIIEHNE U CUCTEMATU3 AL 1
3HAHUU
43. |Koumponvnaa paboma Ne 4
44, | O0OBeM 1mapa u ero yacren 1
45, OO6beM 1mapa u ero yacTeil: apoBOro CErMEHTa, IapOBOTO CIIOS 1
Y [IApOBOTO CEKTOPa
UTOI'O 68




IIpuiaoxenue 1
KoaudukaTopsl cocTaBieHbl Ha OCHOBE
Komudukaropos KUM EI'3-2020

Koauduxarop
TpeOOBaHUIl K YPOBHIO MOATOTOBKH 00y4alOIIMXCS VISl IPOBeIeHUsI
KOHTPOJISA Peaiu3aluu NPorpaMmmbl
no MATEMATMUMKE naas 10-11 kaaccoB

Kox
Ko KOHTPOJIUPY
€MOoro TpebdoBanus (yMeHHUs1), IpoBepsieMble 3aAHUSAMHU
pasiena TpedoBaHUA
(ymenus)
1 YMeTh BBINOJHATH BLIYHCJIEHHUSI H IPe0dpa3oBaHus
11 BoInonHATh apupMeTHuIecKue qeHCTBHSI, COYETast YCTHBIE U MUChbMEHHbBIC
NPUEMBI; HAXOANTh 3HAYEHUSI KOPHS HATYPAIBbHOW CTENeHH, CTEIEHH C
palMOHATILHBIM TTOKa3aTeleM, Jorapudma
1.2 BbI4ucisSTh 3HaYEHHUS YMCIIOBBIX M OYKBEHHBIX BBIPAXKCHUMU, OCYIIECTBIIAS
HEOOXOIMMBIC TIOJICTAHOBKY W MPE0Opa30BaHUS
1.3 [IpoBoaMTH TIO U3BECTHBIM (OpPMYJIaM H IIPAaBHIIaM MPeoOpa3oBaHHUS
OYKBEHHBIX BBIPa)KEHUH, BKITFOYAIONINX CTEIIEHH, PaTUKAIIBL, JIOTApU(PMbI H
TPUTOHOMETPHUYECKHE (DYHKIIMH
2 YMeTh pemiaTh YpaBHEHHsI H HEPABEHCTBA
21 Pemate pampioHanbHbIE, HppaIFIOHATBHEIE, TOKa3aTeNbHBIE,
TPUTOHOMETPHUYECKHE U JIOTApU(PMUYECKHE YPABHEHHUS, IX CHCTEMBI
2.2 Pemiats ypaBHEHUA, NPOCTEHIIINE CUCTEMBI YpaBHEHUM, UCTIOIL3Ys CBOMCTBA
(GbyHKIMH 1 UX TpadUKOB; HCIONB30BATH JUIsl PUOIMKEHHOTO PEIlCHHS
ypaBHEHHUH M HEPABEHCTB IpauIeCKUil METOJ
2.3 Periate pairioHanbHbIe, IOKa3aTeIbHBIC U JJorapu(hMUIECKIUE HEPABCHCTBA, UX
CHCTEMBI
3 YMeTh BBINOJIHATH J1ecTBUA ¢ QYHKIIUSAMH
3.1 OnpenensaTs 3HaUeHNE PYHKIIUN IO 3HAYSHUIO apTyMEHTa IIPH Pa3INnIHbBIX
cnoco0ax 3amaHus (GyHKIUH; OIMCHIBATH O Ipa)UKy MOBEACHNE U CBOMCTBA
(hyHKIIH, HAXOAUTH 0 TpaduKy PpyHKIIMK HanOOIbIIee M HANMEHBIIIEe
3HAYEHMS]; CTPOUTH TPApUKH U3yIeHHBIX (HYHKITHHA
3.2 BrerancnsaTe mpor3BoJHBIE B TEPBOOOPA3HBIC IIEMEHTAPHBIX (DYHKIHUN
3.3 HccnenoBath B mpocTeHINX CiIydasx (yHKIIMA HA MOHOTOHHOCTB,
HaXOJWTh HaNOOIbIIIee M HAaMEeHbIIlee 3HaUeHNs (PYHKITUU
4 YMeThb BBINOJHATH JeHCTBUS ¢ FeOMeTPUYeCKMMH (purypamu,
KOOPAHHATAMH U BEKTOPaMH
4.1 Pemates mannMeTpuyeckue 3a1aun Ha HaXOXICHHE IeOMETPUIECKIX BETHIUH
(mvH, yTIIOB, TUTOIAAEH)
4.2 Pemmate mpocTeiinie crepeoMeTpiuaeckre 3ajaui Ha HaXOXKICHUE
FeOMETPUIECKIX BEIUYNH (IUIMH, YTIIOB, IJIOMIA e, 00heMOB); UCTIOIH30BATh
P PENISHUH CTEPEOMETPHUIECKUX 3324 INIAHUMETPHIECKUE (PaKThl U METOJIBI
4.3 OnpenensiTe KOOPIUHATHI TOYKH; TIPOBOANTH OIEPAIUH HaJl BEKTOPAMH,
BBIYHCIISTH JUIMHY W KOOPJAWHATHI BEKTOPA, YTOJI MEXK]Ty BEKTOPAMH
5 YMeTh CTPOUTH U HCCJIE0BATH MPOCTEiillINe MaTeMATHYECKHE MOIeIH

5.1 MogenupoBath peajbHble CUTYallMH Ha S3bIKE alNre0phl, COCTABISATh YpPaBHEHUS
Y HEpaBEHCTBA 10 YCIIOBUIO 3aJ]a4l; UCCIIEI0BATh IIOCTPOEHHBIE MOJIENH C
HCHOJIb30BaHUEM ammapaTa ajareopsl

5.2 MO,I[GJ'II/IpOBaTB pCaIbHBIC CUTyalluX Ha A3BIKE TCOMCTPUH, UCCIICIOBATH
MNOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUEM I'COMCTPUICCKUX IIOHATUN U TCOpECM,
arrapara aﬂre6p1>1; peuIaThb MPaKTUYICCKUEC 3a/Ja4r, CBAI3AHHBIC C HAXOXKACHUCM
TCOMCTPHUYCCKUX BCIUYNH

5.3 HpOBO,Z[I/ITB JAOKa3aTCIbHBIC PACCYKACHHUA ITPU PCIICHUU 3aa4, OIICHHMBATH




JIOTUYECKYI0  MPAaBWJIBHOCTh PACCYKICHUM, pacliO3HABATh JIOTHUECKH
HEKOPPEKTHBIE PACCYXKICHUS

5.4 MogenupoBath peaqbHble CUTYallly Ha SI3bIKE TEOPHH BEPOSITHOCTEH U
CTaTUCTHKH, BBIYMCIATH B MPOCTEHIINX CITy4yasiX BEpOSITHOCTH COOBITHH
6 YMeTh HCN0/IB30BATH NPUOOPETEHHBbIE 3HAHUS M YMEHUsI B IIOBCETHEBH 0
JKM3HU U IPH M3YYEeHHUH APYTUX NPeIMETOB:
6.1 AHanmu3upoBaTh peasibHbIC YNUCIIOBbIC JaHHbIE, HHPOPMAIHIO CTATHCTHYECKOTO
XapakTepa; OCYIIECTBIATh MPAKTUYECKHE PacUyeThl O hopMyam;
I10JIb30BATHCSI OLIEHKON U NPUKUIKON NPU IPAKTUYECKUX pacyeTax
6.2 OnwucheiBaTh C MOMOIIBIO (GYHKIWH pa3iIHyHbIe peaNbHbIe 3aBUCHMOCTH MEXTY
BEIMYMHAMH U HHTEPIPETUPOBATH UX IpadUKH; N3BIEKaTh HH(HOPMAIIHIO,
NPEAICTaBICHHYIO B TA0IMIAX, HA AUarpaMmax, rpadukax
6.3 PemaTtes mpukiiaaHbIe 3a7]a4H, B TOM YUCIIE COITUATBPHO- SKOHOMUYECKOTO U
(u3nUecKoro xapakrepa, Ha HauOONbIINE U HAUMEHBIIINE 3HAYCHUS, HA
HaXOXKIEHHE CKOPOCTH U YCKOPEHUSsI
Koauduxarop
3j1eMeHTOB coaep:kanus 1o MATEMATUKE
JUISl COCTABJICHUSI KOHTPOJIbHBIX U3MEPUTEIbHbIX MATEPUAJIOB
JUISl IPOBEACHUSI KOHTPOJIS peaju3alMu MpPorpaMmmbl
no MATEMATMUKE nas 10-11 kaaccoB
Kox
Kon KOHTPOJIMPY
pasiena eMOL0 DJIeMEHTHI COJepP:KaHMsA, IPOBepsieMble 3aJaHHIMHU
3J1eMeHTAa
1 Auredpa
1.1 Yucna, kopnu u cmenenu
1.1.1 | Ilensle yncna
1.1.2 | CreneHb ¢ HATYpaJbHBIM ITOKAa3aTEIEM
1.1.3 | JIpobu, mpoIeHThl, palldOHAIbHbBIC YHCIIA
1.1.4 | Crenens c LensIM IOKa3aTeneM
1.1.5 | Kopens cremenu N > 1 u ero cBoicTBa
1.1.6 | CreneHb ¢ pallOHAILHBIM IIOKa3aTeIEM U €€ CBOMCTBA
1.1.7 | CsoiicTBa cTeNeHH C JEHCTBUTEIbHBIM IIOKa3aTeIEM
1.2 OcHosbl mpuzoHomempuu
1.2.1 | CuHyc, KOCHHYC, TAHT'€HC, KOTAHTEHC TPOU3BOJILHOTO YTiia
1.2.2 | PagmanHas mepa yria
1.2.3 | CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC YHCIIa
1.2.4 | OcHOBHBIE TPUTOHOMETPHYECKHE TOXKIECTBA
1.2.5 | ®opmynsl npuBeAeHAS
1.2.6 | CuHyc, KOCHHYC W TAaHT€HC CYMMBI ¥ pa3HOCTH JBYX YTJIOB
1.2.7 | CuHyc ¥ KOCHHYC JBOWHOTO yTia
1.3 Jozapugpmor
1.3.1 | Jlorapudm umncmna
1.3.2 | Jlorapudm nponsBeneHus, YaCTHOTO, CTEIEHH
1.3.3 | JlecATUYHBIN U HATYPAIBHBIN JIOTAPH(PMBI, YUCIIO €
14 Ilpeobpazosanus evipasicenuii
1.4.1 | IlpeoOpa3oBaHus BRIPAKEHHIA, BKIOYAOIINX apH(PMETHIECKHE ONepariuu
1.4.2 | TIpeoOpa3oBaHus BEIPaKEHUH, BKIIOYAIOIINX OIEPAIMIO BO3BEICHHS B
CTEIICHb
1.4.3 | IlpeoOpa3zoBaHus BIpaKEHHUH, BKIIOYAIOIINX KOPHU HATYpPaJbHON CTEEeH!
1.4.4 | IlpeoOpa3zoBaHHs TPUTOHOMETPHUECKUX BBIPasKEHUN
1.4.5 | IlpeoOpa3zoBanue BeIpaKeHUH, BKIIOYAIOMIMX ONEPALHNIO JorapuGMHUpOBaHUS
1.4.6 | Mogynb (abcomoTHas BeTMYMHA) YHCIIA
2 YpaBHeHHS M HEPABEHCTBA




2.1 Ypasnenus
2.1.1 | KsazgpaTHble ypaBHEHUS
2.1.2 | PanmoHayibHBIC YpaBHEHUS
2.1.3 | HUppanmonanbHble ypaBHEHUs
2.1.4 | TpuroHomerpuyecKkue ypaBHEHHUsI
2.1.5 | Tloka3zarenpHble YpaBHEHHS
2.1.6 | Jlorapudmudeckue ypaBHEHUs
2.1.7 | PaBHOCHJIBHOCTb YpaBHEHHH, CUCTEM YpaBHEHUH
2.1.8 | Ipocreiime cuctemMbl ypaBHEHHH C ABYMsI HEM3BECTHBIMU
2.1.9 | OcHoBHbIC TPUEMBI PELICHHSI CHCTEM YPaBHEHHIi: OJCTAHOBKA,
anreOpanvecKoe CI0XKEeHUE, BBEJICHUE HOBBIX MEPEMEHHBIX
2.1.10 | Hcnonb3oBaHue CBOMCTB M rpad)MKOB (DYHKIHUI TPU pELICHUH YPaBHCHUI
2.1.11 | H3obpaxeHue Ha KOOPIUHATHOW TUIOCKOCTH MHOXKECTBA PEUICHUI ypaBHEHUH
C IByMsl IEPEMEHHBIMH U X CHCTEM
2.1.12 | TlpumeHeHHE MaTEeMaTHYECKHUX METOJIOB JUIsl PEIICHHsI COJIepKATENbHBIX 3a/1a4
13 Pa3IMYHbIX 00J1acTell HayKu U MpakTUku. MHTepnpeTanus pe3ynbprara, yuér
peanbHbIX OrpaHUYEHUN
2.2 Hepasencmsa
2.2.1 | KsajpaTHble HepaBeHCTBA
2.2.2 | PanuoHanbHBIC HEPABEHCTBA
2.2.3 | Tloka3zaTenbHbie HEpPABEHCTBA
2.2.4 | Jlorapudmuyeckue HepaBEHCTBA
2.2.5 | Cucrembl TMHEHHBIX HEPABCHCTB
2.2.6 CucTteMbl HEpABEHCTB C OTHOW MTePEMEHHON
2.2.7 | PaBHOCWJIIBHOCTh HEPAaBEHCTB, CHCTEM HEPABEHCTB
2.2.8 | Hcnonb3oBaHue CBONCTB U rpaduKoB (QYHKIMI IIPH PEIIEHHH HEPABEHCTB
2.2.9 | Merox nHTEpBaIOB
2.2.10 | M3obpaxkeHrne Ha KOOPIMHATHOMN ITOCKOCTH MHOYKECTBA PEIICHHIH
HEPaBEHCTB C IBYMS ITIEPEMEHHBIMU M UX CHCTEM
DYyHKUNHU
3.1 Onpeoenenue u epapux ynkyuu
3.1.1 | ®ynknus, obnacTh onpeneneHus QyHKIUU
3.1.2 | MHoxecTBO 3Ha4YeHHUH QYHKIIUU
3.1.3 | T'paduk byukumu. [Tpumeps GYHKIIMOHATBHBIX 3aBUCHMOCTEH B peabHbBIX
mporeccax M SBICHHAX
3.1.4 | Oo0patnas ¢ynkius. ['paduk oOpaTHOI QyHKIMN
315 IIpeobpazoBanms FP&(I)HKOB: TapauIeIbHBINA TePEHOC, CHMMETPHSI
OTHOCHTEIBHO OCeH KOOpAMHAT
3.2 Onemenmaproe ucciedogarue GyHKyuti
3.2.1 | MonoroHHOCTh (hyHKINH. [IpoMexyTKH BO3pacTaHus U yOBIBaHHS
3.2.2 | UYérHocTh M HEYETHOCTH (PYHKITUU
3.2.3 | IlepumogmaHocTh (DYHKIHH
3.2.4 | OrpannyeHHOCTb (DYHKITUU
3.2.5 | Touku sKcTpeMyMa (JIOKAJThbHOTO MAaKCUMyMa U MUHUMYMa) QYHKIMH
3.2.6 | Hawmbonbiiee 1 HanMeHbIIIee 3HAUEHUST (YHKIIMU
3.3 OcnosHbie snemenmapuvie QyHKyuU
3.3.1 | Jluneiinas dyaxnus, e€ rpadux
3.3.2 | DyHKIMA, ONMUCHIBAIONIAS 00PATHYIO MPOITOPIIHOHATHLHYIO 3aBUCUMOCTH, €€
rpaduk
3.3.3 | Ksangpatuunas dbyHkuwms, e€ rpadux
3.3.4 | Crenennas ¢yHKUHMS C HATYpaJIbHBIM TIOKa3aTesneM, e€ rpaduk
3.3.5 | Tpuronomerpuueckre QyHKINH, UX IpadUKH
3.3.6 | IlokazatenbHas QyHKuus, e€ rpaduk
3.3.7 | Jlorapudmmueckas pyHkuus, e€ rpaduk
Hauaja maTeMaTH4eCKOI0 aHAJIN3A
4.1 Ilpouseoonas
4.1.1 | Tousitue o Npou3BOJHON (HYHKIIMH, T€OMETPHYECKUI CMBICI TPOM3BOTHOM
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DU3NYECKUN CMBICIT MPOU3BOJIHOM, HAX0XKIEHUE CKOPOCTH AJIA MpOoLEcca,
3aJlaHHOTO (hOPMYJIOH WK rpauKOM

4.1.3 | VYpaBHeHue KacaTenbHOH K rpaduky QyHKIUU
4.1.4 | TlpousBoaHbIE CYMMBI, pa3HOCTH, IPOU3BEACHUS], YACTHOTO
4.1.5 | Tlpou3BoaHBIE OCHOBHBIX 3J€MEHTAPHBIX QYHKIUHA
4.1.6 | Bropas mpou3sBoaHas 1 e€ pu3nYecKuil CMbICT
4.2 Hccnedosarnue gpynryuil
4.2.1 | TIpuMmeHeHHE IPOU3BOAHOM K HCCIASTOBAHUIO (DYHKITHH U IIOCTPOCHUIO
rpadukoB
4.2.2 | Ilpumepsl UCTIONB30BAHMUS MPOU3BOTHOM TS HAXOXKACHUS HAWITYUIIIErO
pelieHrs B IPUKIAJHBIX, B TOM YHCIIE COIIMAIbHO-DKOHOMUYECKUX, 3a7a4ax
4.3 Ilepsoobpasnas u unmeepan
4.3.1 | TlepBooOpa3Hble AIeMEHTAPHBIX QYHKITHN
4.3.2 | Tlpumepsl NpUMEHEHHS HHTErpasia B QU3UKE U T€OMETPHH
I'eomerpust
51 Inanumempus
5.1.1 | TpeyronbHUK
5.1.2 | Tlapamenorpamm, NpsiMOYrOJILHUK, pOMO, KBaJpaT
5.1.3 | Tpanemus
5.1.4 | OKpyXHOCTb U KPyT
5.1.5 | OkpyXHOCTb, BIIMCAHHAS B TPEYTOJbHUK, M OKPYKHOCTH,
OITMCAaHHAsl OKOJIO TPEYTOJIbHUKA
5.1.6 | MHoroyronsHuK. CyMMa YTITIOB BBITYKIIOI'O MHOTOYTOJIBHUKA
5.1.7 | IlpaBunbHbIE MHOTOYTOJBHHUKH. BriricaHHast OKPY>KHOCTh U OITHCaHHAsI
OKPYXXHOCTh PaBUIIBHOT'O0 MHOTOYTOJIbHAKA
5.2 IIpsmvie u nrockocmu 8 npocmpancmee
5.2.1 | Tlepecekaromuecs, mapaielbHbIe H CKPEIMBAIONIHECS TIPAMBIE;
MEPIECHANKYISIPHOCTD MPSIMBIX
5.2.2 | TlapamnenpbHOCTh NPSAMON U IUIOCKOCTH, MPU3HAKU M CBOMCTBA
5.2.3 | TlapamienbHOCTb IJIOCKOCTEH, IPU3HAKKM U CBOWCTBA
5.2.4 | TleprneHAUKYISAPHOCTH MPSIMOM M IJIOCKOCTH, IIPU3HAKKM M CBOMCTBA;
NEePIICHANKYISP U HAKIOHHAS; TeopeMa O TPEX MepIeHANKYIIpax
5.2.5 | TlepneHIUKYISIPHOCTD UIOCKOCTEN, MPU3HAKH U CBOICTBA
5.2.6 | TlapamrenspHoe npoekTupoBaHue. M300paskeHre NpoCTpaHCTBEHHBIX QHUIYp
5.2.1 | Tlepecekaromuecs, mapaielbHbIe H CKPEIMBAIONINECS IPAMBIE;
MEPIIEHINKYIIPHOCTD MPSAMBIX
5.3 Mmnozoepannuxu
5.3.1 | IIpusma, eé ocHOBaHHS, OOKOBBIE PEOpa, BEICOTA, OOKOBas IIOBEPXHOCTH;
npsMasi IpU3Ma; IpaBIIbHAs IPU3Ma
5.3.2 | llapamnenenuren; Ky0; CHMMETpUH B KyOe, B Tapajuielienumese
5.3.3 | TMupamuna, e€ ocHoBaHue, OOKOBBIC pEOPa, BhICOTA, OOKOBASI TOBEPXHOCTD;
TpeyToJbHAsI IMPAMHIJIA; TPaBHJIbHAS TUPaMUIA
5.3.4 | Ceuenus ky0a, MpU3MBbl, THPAMHJIBI
5.3.5 | IpencrasieHue o MpaBHIBHBIX MHOTOTPAHHHUKAX (TETPadp, KyO, OKTa’p,
JIO/IeKadIp M MKOCAdIP)
5.4 Tena u nosepxHocmu epaujerus
5.4.1 | Hunmunap. OcHoBaHME, BHICOTA, OOKOBasi MOBEPXHOCTh, 00Opa3yomasi,
pa3BEpTKa
5.4.2 | Konyc. OcHoBaHME, BBICOTa, OOKOBasi HOBEPXHOCTh, 00Opa3yiomas, pa3BépTKa
5.4.3 | lllap u cdepa, ux ceueHus
55 H3mepenue ceomempuieckux 6eautun
5.5.1 | Benuuuna yrna, rpagycHasi Mepa yriia, COOTBETCTBHE MEXy BETMUMHOH yria
U AJIMHOW OYTH OKPY>KHOCTH
5.5.2 | VYron Mexny nNpsSMbIMH B IPOCTPAHCTBE, YTOJ MEXy IPSIMON U IJIOCKOCTBIO,
YroJl MeKIY IUNIOCKOCTSIMU
5.5.3 | lnuna orpe3ka, JOMaHOH, OKPY>KHOCTH; IEPUMETP MHOIOYTOJIbHHKA
5.5.4 | PaccrosiHHE OT TOYKH JI0 IPSAMOH, OT TOYKH JI0 IUIOCKOCTH;, PACCTOSIHHE MEXLY




napajiieIbHbBIMA U CKPCIIHUBAIOIIUMUCH NPAMBIMUA,; PACCTOAHUEC MCKIAY
napaJliCJIbHBIMU TIJIOCKOCTSAMMU

5.5.5 | Tnomazap TpeyronbHUKa, MapajyieorpaMMa, Tparmenin, Kpyra, CeKTopa
5.5.6 | Ilnomaap NOBEpXHOCTH KOHYCA, IMIUHApPA, chephl
5.5.7 | O0BéMm kyba, IpsAMOYTOIBHOTO MapajlieNenune1a, MHPaMUuabl, TPU3MBI,
LWIMHApPA, KOHYca, mapa
5.6 Koopounamwi u eexmopwi
5.6.1 | KoopauHaTsl Ha IpsSMOH, JIeKapTOBBI KOOPIMHATHI Ha IUIOCKOCTH U B
IPOCTPAHCTBE
5.6.2 | ®opmyna paccTosHYSI MEKIY TOUKaMH, YypaBHeHHUE chephl
5.6.3 | BekTop, MOayJb BEKTOpa, PABEHCTBO BEKTOPOB, CIIOKEHUE BEKTOPOB U
YMHOXEHHE BEKTOpa Ha YHCIIO0
5.6.4 | KommHeapHble BeKTOpHI. Pa3nokeHne BeKTopa 10 JIByM HEKOJUTHHEAPHbBIM
BEKTOpaM
5.6.5 | KomiutanapHsie BeKTOpBI. PazioxkeHne no TpéM KOMILIaHAPHBIM BEKTOpaM
5.6.6 | KoopauHaTsl BEKTOpa, CKaJIspPHOE MPOM3BEICHIE BEKTOPOB, YTOI MEXTY
BEKTOpaMu
DJ1eMeHThl KOMOHHATOPUKH, CTATHCTHKH H TEOPHHU BEPOSI THOCTEN
6.1 Dnemenmuvl KOMOUHAMOPUKU
6.1.1 | IMoouep€nHblii U OTHOBPEMEHHBIN BHIOOD
6.1.2 | ®opmyIibl unciia coueTanuii M nepectaHoBoK. bunom HetoToHa
6.2 Dnemenmuvl cCmamucmuxu
6.2.1 | Tabnm4HOoe U rpaduvecKoe MpeCTaBICHNE TAHHBIX
6.2.2 | YncnoBble XapaKTEPUCTHKH PSIJIOB TAHHBIX
6.3 Dnemenmul meopuu 6epOSMHOCIEN
6.3.1 | BeposTHOCTH COOBITHIA
6.3.2 | IIpuMephl HCITOB30BAHUS BEPOSITHOCTEH U CTATUCTUKU TIPH PEIICHUN
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