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I. ITosicHUTEIbHAA 3aIIUCKA
Pabouast mporpamma mo Maremaruke : anreOpa U Hayajaa MaTeMaTHIECKOTO aHAIN3a,I€OMETPHSL.
g 10-11 knaccoB cocTtaBiieHa Ha OCHOBE CIEAYIOUINX JOKYMEHTOB:

o » @enepanpHoro 3akoHa oT 29 nexabps 2012 r. Ne 273-®3 "OO6 obpaszoBanuu B Poccuiickoit

Oenepanun";

@enepanbHoro 3akoHa oT 24.09.2022 Ne 371-®3 "O BHecennu u3meneHuit B denepanbhblii 3akoH "OO

obpazoBannu B Poccuiickoit ®enepamuu" u crateto 1 dDenpepanpHoro 3akoHa "OO 00s3aTeIbHBIX

TpeboBanusix B Poccuiickoit @enepanun';

0 [Topsnka pa3paboTku U yTBepxAeHUs (eepalbHbIX OCHOBHBIX OOIIE00pa30BaTEIbHBIX MPOrpaMM,

YTBEpP)KJIECHHBIM IpUKa3oM MunuctepcTBa npocsemienus: Poccuiickoit @enepaunn ot 30 centsiopst 2022 r.

No874 (3apeructpupoBan MunuctepcTBOM tocTuIMu Poccuiickoit ®enepanuu 2 Hos0ps 2022 r.,

peructpannronnbiit Ne 70809);

0 [lopsinka opraHu3alM U OCYIIECTBICHUS 00pa30BaTEIbHOW JESATEILHOCTH IO OCHOBHBIM

00m1e00pa3oBaTeIbHBIM MPOTPpaMMaM — OOpPa30BaTEIBHBIM MPOTPAMMaM HAdaIbHOTO OOIIEro, OCHOBHOTO

o01miero u cpenHero oouero oopa3oBaHus, YITBEPKACHHBIM MpukazoM MunnpocsemeHus ot 22.03.2021 Ne

115;

o @DeaepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB CpeAHEro oO0iero obpa3oBaHUS,
YTBEp)KJIECHHBIX MpPHUKa30M MuHuUCTEpcTBa 00pa3oBaHus U Hayku Poccuiickont ®enepanym ot 17 mas
2012 r. Ne 413, ¢ uU3MEHEHHUSAMHU, BHECEHHBIMH NpuKazaMu MUHUCTEpPCTBa O0pa30BaHUS M HAYKH
Poccwuiickoit @eneparnuu ot 29 nexadbps 2014 1. Ne 1645, ot 31 mekabps 2015 r. Ne 1578, ot 29 urons
2017 r. Ne 613, ot 24 centadps 2020 r. Ne 519, ot 11 nexabps 2020 r. Ne712, ot 12 aBrycra 2022 r. Ne
732 (nanee — ®I'OC COO);

o Ilpuka3 MunucrepctBa mnpocsemenusi Poccuiickoit ®egepanuu ot 18.05.2023 Ne 371 “O6
YTBEpXKACHUM  (elepalibHON  00pa3oBaTeIbHOM MPOrpaMMBI  CpeiHero oomero obOpa3oBaHUs”
(3apeructpuponan 12.07.2023 Ne 74228) (nanee — ®OII COO);

o Ilpuxa3 MunucrepctBa npocsemenuss PO ot 02.08.2022 Ne 653 «O06 yTtBepxaeHuu ¢eaeparbHOro
MepeyHs ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, MOMYIICHHBIX K UCIOJIH30BAHUIO MIPHU peaTU3alluU
MMEIOIUX TOCYAapCTBEHHYIO aKKpeauTanuioo obpa3oBaTenbHbix mporpamm HOO, OO0, COO»
(3apeructpuponan 29.08.2022 Ne 69822).

Pabouas mporpamMmma opueHTHpOBaHA Ha UCTIOJIb30BaHUE YUEOHO-METOUYECKOTO KOMILIEKTA
A.I''Mopaxosuy, JI.C.AtanacsH u ap.

[Iporpamma mo maTemMaTHKE COCTaBJIEHA B COOTBETCTBUM C YYEOHBIM IJIAHOM U KaJCHAAPHBIM YYEOHBIM
rpadukom, paccuntana Ha 204 yaca (yeryOnennsiii yposens)

Cornacuo Ilonoxenus o dhopmax, MEPUOAUUHOCTH U TIOPSIAKE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U
IPOMEXKYTOUHOM aTTecTalMyd OO0y4aromMXCs MO0 OCHOBHBIM 00111€00pa30BaTeNIbHBIM IPOrpaMMaM,
UCTIONB3YIOTCSl CIEAyroIMe (OopMbl KOHTPOJS: TECT, AUKTAHT, CAMOCTOSITENIbHbIE M KOHTPOJIbHBIC
paboTHL.

VY4eOHblii mpeaqmer Maremaruka: anrebpa W Hayalla MaTeMaTHYeCKOTO aHalu3a OTHOCUTCS K
obpasoBarenbHON oOmactu «Marematuka u uHpopmarukay. M3ydaercs ¢ 10 mo 11 xmacc. O6miee
YKCIIO YacoB 3a 2 rojaa ooyueHuss —408, u3 aux 204 yaca B 10 kiacce (6 4acoB B HECIIO).

B ciiyyae oTMeHbI yueOHBIX 3aHATHI B 00111€00pa30BaTeIbHOM YUPEXKACHUN MO Pa3INuHbIM
o0cTosITENHCTBAM (KapaHTHH, HU3Kas TEMIIEpaTypa U mpodee) peanu3aius yaeOHO mporpaMmbl
OCYIIECTBIISIETCS B IUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM HHTEPHET PECYpCOB — 00pa3oBaTeIbHbIE
matdopmsl «SIkmacey.

l. Ilnanupyembie pe3yJibTaThl OCBOCHHS 00Y4alOIIUMHCH OCHOBHOM

o0pa3oBaTe/IbHOM NMPOTrPAMMBI CpeIHero 001ero 00pa3oBaHus
JInuHocTHBIE pe3yJbTaThl B cepe OTHOLICHHI 00y4alomuxcs K cede, K CBOeMYy 310POBbIO, K
MO3HAHUIO cels:
- OpHUCHTAlHA 06yqa101u1/1xc;1 Ha OJOCTUKCHUC JIMYHOI'O CYACTbi, PCAJIU3alUI0 IMO3UTHUBHBIX
KU3HEHHBIX TEPCIEKTUB, WHULIUATUBHOCTb, KPEAaTUBHOCTb, T'OTOBHOCTb U CIOCOOHOCTb K
2



JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CHOC06HOCTL CTaBUTH LCJIIN U CTPOUTDH JKU3HCHHBIC IIJIAHBI;
— TOTOBHOCTh W CIOCOOHOCTH OOecrneuuTh cebe U CBOMM OJM3KHM JIOCTOMHYIO JKHU3Hb B
MPOLECCE CAMOCTOATENBHOM, TBOPUYECKOW U OTBETCTBEHHOM JAEATEIIBHOCTH;



- TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOmMXCS K OTCTaWBAaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIOCOOHOCTh BBIPAOATHIBATH COOCTBEHHYIO IO3UIUIO TIO
OTHOIIIEHHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHSIM TIPOIIJIOTO M HACTOAIIECTO HAa OCHOBE
OCO3HAHUS U OCMBICIICHUS UCTOPUH, TyXOBHBIX LICHHOCTEH U JOCTHKCHUI HAILIEH CTPAaHbI;

- TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroOmMXCs K CaMOPa3BUTHIO W CaMOBOCIIUTAHUIO B
COOTBETCTBUM C OOIICUETIOBEYCCKUMHU [EHHOCTSAMH W HJeAIaMH TPAKIAHCKOTO OOIIEeCTBa,
MOTPeOHOCT, B  (PU3MUECKOM CaMOCOBEPIICHCTBOBAHHWM, 3aHATHUSX CIIOPTHBHO-03J0POBUTEIBHON
JIeSITENTbHOCTHIO;

- MPUHATHE U peaju3anus [EHHOCTEH 370pOBOTO M 0E€30I1acHOro oOpasza KU3HH, OepekHOE,
OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHWE K COOCTBEHHOMY (DU3MUYECKOMY U TICUXOJIOTUYECKOMY
3710pOBbIO;

—  HENpUSTHE BPEIHBIX MPUBBIYCK: KypEHUSs, YIOTPEOICHUS AJIKOTOJIsl, HAPKOTHKOB.
JIMYHOCTHBIE Pe3yJbTaThl B cpepe oTHOMIEeHUI o0yuaommxcsa K Poccnu kak k Ponnne
(OreuyecTBY):

- poccuiickas HWACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHUUCKOW HWIACHTUYHOCTH B
MOJIMKYJIbTYPHOM COITMYME, YYBCTBO MPUYACTHOCTH K MCTOPUKO-KYJIBTYPHOU OOITHOCTH POCCHICKOTO
Hapoja u cyaboe Poccun, maTpuoTH3M, TOTOBHOCTH K CiIy)keHHI0 OTEeUeCcTBY, €ro3alluTe;

- YBOKEHUE K CBOEMY HApOJy, YYBCTBO OTBETCTBEHHOCTH Iepell PoauHOM, TOpAOCTH 3a CBOM
Kpail, cBor0 PonuHy, mponuioe M HacTosiliee MHOTOHAallMOHAIbHOrO Hapoaa Poccum, yBakeHHe K
rOCyJapCTBEeHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

- (dbopMUpOBaHHE YBaXXEHUS K PYCCKOMY SI3BIKY KaK rOCyIapCTBEHHOMY S3bIKy Poccuiickoit
@enepanyn, SBIAIOMEMYCS OCHOBOW POCCHHCKOW HMIEHTHYHOCTH ¥ TJaBHBIM  (hakTopom
HAIIMOHAJIBHOI'O CAMOOIIPEICIICHHUS;

- BOCIIUTAaHUE YBAXKEHUS K KYJIbType, SA3bIKaM, TPagulUsIM U OObIYasiM  HapOJIOB,
npoxuBaroux B Poccuiickoit @eaeparuu.

JIMuHOCTHBIE Pe3yJIbTAaThI B chepe OTHOLIEHHI 00y4aIOIIMXCS K 3aKOHY, FOCY/IapCTBY U K

rpakIaHCKOMY O0IECTBY:

- rpaXIaHCTBEHHOCTh, TPAXKIAHCKAS MO3UIMS aAKTUBHOIO M  OTBETCTBEHHOTO WIEHA
poccuiickoro o0IIecTBa, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIE MpaBa U O0S3aHHOCTH, YBAXKAIOIIIETO
3aKOH M  TPaBONOPSAIOK, OCO3HAHHO MPUHUMAIOMIETO  TPAJAUIIMOHHBIE HAIMOHAJIBHBIE U
oO0IIIeueIOBeYeCKne T'yMaHUCTUYECKHE U JEMOKpPAaTHYECKHE IIEHHOCTH, TOTOBOTO K YYacTHIO B
OOIECTBEHHON KHU3HH;

- MpU3HAHUE HEOTUYYXKIAEMOCTH OCHOBHBIX MpaB M CBOOOJ YeIoBeKa, KOTOpbIE MPUHAAIEKAT
KaXJIOMY OT POXIEHUS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX TIpaB U CBOOO]] O€3 HapylIeHUs
mpaB U CBOOOJ IPYTUX JIHI], TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE IpaBa M CBOOOJBI YETOBEKA U
TpaXKJaHWHA COTJIACHO OOIIENPU3HAHHBIM MPUHIMIIAM M HOpPMaM MEXIYHAapOJHOTO TpaBa U B
cootBeTrcTBUM ¢ KoHcTuTynueut Poccuiickoit @enepannn, npaBoBas U MOJIUTHYECKAsi TPAMOTHOCTH;

- MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO  pa3BUTHS HAyKH H
OOIIIECTBEHHON TMpaKTUKH, OCHOBAaHHOE Ha JUAOTe KYyIbTyp, a TakkKe pa3IuvHbIX (opM
0OIIIECTBEHHOT'O CO3HAHMSI, OCO3HAHHWE CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

- WHTEPUOpU3ALUS LIEHHOCTEH IEMOKPATUM W COLMAJIBbHOM COJMAAPHOCTH, T'OTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUI B TPYIINE WM COLMATIBHON OpPraHU3alNu;

- TOTOBHOCTh OOYyYarOMMXCsd K KOHCTPYKTUBHOMY YYacTHIO B TPUHATHU PEIICHUH,
3aTparuBalOIIMX WX TpaBa W HWHTEPEChl, B TOM UHCIE B pPa3IWYHBIX (QopMax oOIEeCTBEHHON
caMOOpraHu3aIui, CaMOYIIPaBICHUs, OOIIECTBEHHO 3HAUMMOU NI TEIILHOCTH,

- MPUBEPKEHHOCTh HJEAM HMHTEPHAIIMOHATU3Ma, JPYKObI, pPaBEHCTBA, B3aMMOIIOMOIIH
HapoJI0B; BOCIIUTAHUE YBAKUTEIBLHOTO OTHOILLEHUS K HALIMOHATILHOMY

—  JIOCTOMHCTBY JIFOJICH, X YyYBCTBaM, PEITUTHO3HBIM YOS KICHUSIM;



— TOTOBHOCTh OOYYarOMIMXCsS MPOTHBOCTOSTh UACOJOTHH OKCTPEMH3Ma, HAIMOHAIN3MA,
KceHO(OoOUU;  KOPPYMNIMH;, JAUCKPUMUHAIMU TI0  COIMAIBHBIM, PEIUTHO3HBIM, PACOBEIM,
HAI[MOHAJILHBIM MTPU3HAKAM U IPYTUM HETaTUBHBIM COI[HAJIbHBIM SIBJICHUSM.

JInuyHOCTHBIE pPe3yJIbTATHI B c(hepe OTHOIIEHH I 00YUAIOIIMXCS ¢ OKPY-KAMIUMU JTHOIbMU:

— HPAaBCTBEHHOE CO3HAHHUE M IMOBEJECHHE HAa OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOJICPAHTHOT'O CO3HAHHUA M TMOBEACHUS B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
IUANIOT C JPYTHMMH JIIOJbMH, JTOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOJUTh OOINHE IeNU H
COTPYIHHUYATH Ui UX JTOCTHKEHUS;

— MPUHATHE TYMAHUCTHYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE U JOOPOKEIaTeIbHOE
OTHOIIICHUE K JPYroMy 4eJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTH K COTIEPEKUBAHUIO U (DOPMHUPOBAHKE IO3UTUBHOTO OTHOIICHHUS K JIFOJISIM, B TOM
yyclie K JUIaM C OrPaHUYCHHBIMH BO3MOXKHOCTSMHU 37I0pOBbSI U HMHBaIMUIaM; OepekHoe,
OTBETCTBEHHOE U KOMIIETCHTHOE OTHOIICHHE K (PH3UIECKOMY U MICUXOJIOTHYECKOMY 3JOPOBBIO IPYTHX
J0JIei, yMEHHE OKa3bIBAaTh MEPBYIO MOMOIIIB;

— (dbopMUpOBaHHE BBIPAKEHHOW B TIOBEJCHUM HPABCTBCHHOW TIO3WIIMH, B TOM YHCIIC
CHOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY 100pa, HPaBCTBEHHOTO CO3HAHMs M TOBEIEHHUS HAa OCHOBE
YCBOEHUS OOIIEYETIOBEUECKUX [IEHHOCTEH M HPABCTBEHHBIX YYBCTB (U€CTH, JOJTA, CHPaBEJIMBOCTH,
MUJIOCEPIUS U APYKETI00Hs);

— pa3BUTHE KOMIIETEHIIMHA COTPYAHHYECTBA CO CBEPCTHUKAMH, JIETbMH MIIAJIIETO BO3pacTa,
B3pPOCJIBIMH B 00pa30BaTeNbHOM, OOIIECTBEHHO IMOJIE3HON, y4eOHO-UCCIIeIOBATENLCKOM, MPOSKTHON U
JIPYTUX BUAAX JICATCIHHOCTH.

JIMYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHONIEHU 00YyHAIOIIMXCH K OKPYKAKOIIEMY MUPY, KUBO
Npupojae, Xy10:KeCTBEHHOH KYyJIbTYype:

— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTHU
HayKH, TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUYECTBY, BJIAJICHHE JOCTOBEPHOW HHQOpPMAIUCH O
MEPEIOBBIX JOCTHUKEHHUSIX W OTKPBITHUSX MHPOBOM M OTEUYECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
Hay4HBIX 3HAaHUSIX 00 YCTPOMCTBE MUPa U OOIIECTBA;

— TOTOBHOCTh U CIOCOOHOCTh K 0Opa3oBaHWIO, B TOM 4YHCJIE€ CaMOOOpa3OBaHHIO, Ha
MPOTSKEHUHM BCEW >KM3HH; CO3HATEIbHOE OTHOLIEHHE K HEMpPEPhIBHOMY OOpa30BaHUIO KaK YCIIOBHUIO
ycTenrHoi npodeccnoHanbHOM U 00IIeCTBEHHOM JesTeNbHOCTH;

— 9KOJIOTMYECKas KyJIbTypa, OepekKHOe OTHOIICHUS K POJHOM 3emile, MPUPOJHBIM OOorarcTBam
Poccun u Mwupa; TOHMMaHWE BIUSHUS COLMAIBbHO-)KOHOMHUYECKUX TPOIECCOB HA COCTOSTHUE
MPUPOTHON U COLMAIIBHOM Cpefbl, OTBETCTBEHHOCTh 32 COCTOSIHHE MPUPOIHBIX PECYPCOB; YMEHUS U
HABBIKM Pa3yMHOTO MPHUPOIONONB30BaHNUs, HETEPIIMMOE OTHOIIIEHUE K JEHCTBUAM, MPUHOCSIIUMBpEN
9KOJIOTMH; TPUOOPETEHUE OIBITA FKOJIOrO-HANPaBICHHON e TEIbHOCTH;

— ACTETUYECKOE OTHOIIEHUS K MHpPY, TOTOBHOCTH K OCTETHMUECKOMY OOYCTPONCTBY
COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJbTAThI B c(hepe OTHOMIEHNH 00y4aloIUXCs K ceMbe M POAUTEIAM, B TOM
4YHciie MOAr0TOBKA K CeMEeHHOM JKM3HU

— OTBETCTBEHHOE OTHOILIEHHE K CO3aHUI0 CEMbHM Ha OCHOBE OCO3HAHHOT'O NPUHATHUS IEHHOCTEN
CEeMEMHOM KU3HHU;

— MOJIOKUTEIBHBIA 00pa3 ceMbU, POAUTEILCTBA (OTIIOBCTBA U MAaTEPUHCTBA), HHTEPUOPU3ALIUS
TPaJAUIIMOHHBIX CEMEWHBIX IEHHOCTEH.

JInuHoCTHBIE pPe3yJbTAThl B cepe OTHOLIEHHUS 00y4aIIUXCS K TPYAY, B chepe conuaIbLHO-
IKOHOMHMYECKHX OTHOIIEHUIA:
—  yBa)kKe€HHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alIUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIN BBIOOp Oynymied mpodeccuu Kak MyTh M CIOCO0 peanu3aliiil COOCTBEHHBIX
KU3HEHHBIX TUIAHOB,;

— TOTOBHOCTh OOYyYalOmMXCsi K TPYIAOBOH MPOPECCHOHATHHONW JEATENHHOCTH KaK K
BO3MO>XHOCTH YYacCTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOLICHAIIMOHAIBHBIX
npobiem;



- MOTPEOHOCTh TPYAMUTHCS, YBOKECHHE K TPYAy H JIOIIM TPYAd, TPYIAOBBIM IOCTHUKCHHSIM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHONIICHWE K pa3HBIM BHJAM TPYJIOBOM
JeITEIbHOCTH;

- TFOTOBHOCTh K CaMOOOCTY)KMBaHUIO, BKJIOYas OOyYEHHE M BBIMOJHEHUE JIOMAITHUX
0053aHHOCTEH.

JInuHoCTHBIE pPe3yabTaThl B cepe (pU3NIeCKOro, NCHX0JI0THYECKOr0, COIUAIBLHOTO H

aKaJeMHU4YecKOoro 0J1aronoJy4us o00y4aroumumxcs:

- (usznyecKoe, IMOLMOHAILHO-TICUXOJIOTHYECKOE, COITHAIBHOE 0JIaromnonyane o0yJaronmxcs B
KU3HK 00pa3oBaTeIbHOM OpraHM3alldd, OIIYIIEHHWE JEThbMH OE€30MaCHOCTH M TICUXOJOTHYECKOTO
KoMdpopTa, THPOPMALTMOHHON OE30MACHOCTH.

Ilnannpyemble MeTanpeaMeTHbIE pe3ybTaThl ocBoeHusi OOIIL
MerarnpeamMeTHbIe pe3yIbTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM POrpaMMBbl TPEICTABICHBI
TpeMmsi TpyIIaMu YHUBEpPCAIbHBIX Y4eOHbIX AeiicTBuii (YV /).
1. PeryasiTuBHbIe YHHBepCAJIbHbIE YUeOHbIE NelCTBUS
BbInyCKHUK HAy4YUTCH:

— CaMOCTOSITEJILHO ONpPEAENATh LIEIH, 3aJaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXHO
OTIPEAENUTh, UTO LIEb IOCTUTHYTA;

— OLICHMBATh BO3MOJKHBIE MOCJIEACTBUSA JIOCTHKEHUS IMOCTaBICHHOM LEIM B JEATEIbHOCTH,
COOCTBEHHOM U3HU U )KM3HU OKPY>KAIOIIUX JIFOJIEi, OCHOBBIBAsCh HA COOOPAXKEHHIX STUKU U MOpPAJIH;

- CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0OpPa30BATECIILHON NIESATSIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

— OLICHUBATh PECYPCHhI, B TOM UHUCIIE€ BPEMs U JPYyrue HeMaTepuaabHble PECYPChl, HEOOXOIUMbIE
JUTSL TOCTUKEHHUSI TIOCTABJICHHOM 11eTH;

— BbIOMpaTh IMyTh JOCTHMXKEHHMS 1I€JIM, IUIAHUPOBAaTh pEIICHWE IIOCTABJIEHHBIX 3ajad,
ONTUMU3HPYS MaTepUATIbHbIE U HEMaTepUaIbHBIE 3aTPATHI;

— OpraHu30BBIBaTh A(PQGEKTUBHBIM IMOUCK PECcypcoB, HEOOXOAUMBIX JUISI  JTIOCTHXKCHUS
MOCTaBJICHHOM 11eJIH;

—  COIIOCTaBJISITH MTOJIYYE€HHBIN pe3yNbTaT AeATEIbHOCTH C IOCTABJIEHHOM 3apaHee LETbIO.
2. [To3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUS
BrinycKHUK HAy4YUTCS:

— UCKaTh M HAXOAUTh OOOOIIEHHBIE CHOCOOBI pEIleHHs 3a/Jay, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYTHI WH(OPMAIMOHHBI TIONCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHBIE W
MO3HABATENIbHbIC) 33/1a4H;

— KPUTUYECKH OIEHWBAaTh W WHTEPHPETUPOBATH WHGOPMAIIMI0O C pa3HBIX  IO3UIUH,
pacmo3HaBaTh U (PUKCHPOBATH MPOTHBOPEUHS B MH()OPMAIIMOHHBIX HCTOYHHUKAX;

— WCIOJIb30BaTh  Pa3jMYHbIE MOJIEIbHO-CXEMAaTUYECKUE CpPEJICTBA JUIsl IPEICTaBJICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIIEHUH, a TaKKe MPOTHUBOPEUHIA, BBISIBICHHBIX B HH(POPMAIIMOHHBIX
HMCTOYHHKAX;

— HaxOJUTh W TPUBOJUTH KPUTHUYECKUE APTYMEHTHl B OTHOILIEHUM ACHUCTBUU M CYKJIECHUU
JPYToro; CIIOKOMHO U pa3yMHO OTHOCUTHCS K KPUTHUECKUM 3aMEUaHUsIM B OTHOLIEHUH COOCTBEHHOTO
CYXJICHHSI, pacCCMaTPUBATh UX KaK PECypC COOCTBEHHOT'O Pa3BUTHS;

— BBIXOJWTh 3a PAaMKH Y4eOHOTO MpeAMeTa U OCYLIECTBISTH LEJICHANpPaBICHHbIA TMOUCK
BO3MOKHOCTEH Ul IIMPOKOTO MEPEeHOca CPEACTB U CIIOCOOO0B ACHCTBUS;

— BBICTPAauBaTh MHIAMBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAaHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUUYECHUS;

—  MEHSTh W yJAEPKUBATh Pa3HbIC MO3UIIMHU B ITO3HABATEIHLHOMN NEITEIILHOCTH.
3. KoMMyHHKaTHBHbIE YHHBepPCaJIbHbIe YUeOHbIe NeicTBUS
BbInyCKHUK Hay4uTCH:



— OCYILIECTBIATH JEOBYI0 KOMMYHHUKAILIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMHU (KaK
BHYTpHU 00pa30BaTEJIbHON OpraHU3aluy, TaK U 3a €€ Ipe/ieiaMu), ToA0MpaTh MapTHEPOB AJIs JEJI0BOI
KOMMYHHKAIIUM HCXOJsl M3 COOOpaKeHUH pe3yslbTaTUBHOCTH B3aUMOJCIHCTBHUS, a HE JHWYHBIX
CHUMIIATHIL;

— IIPU OCYLIECTBICHUU TPYIIOBON pabOThI OBITh KaK PYKOBOAMTEIEM, TaK M YWICHOM KOMaHJIbI
B Pa3HBIX poJIAX (TE€HEpaTop HeH, KPUTHK, UCTIOJTHUTEINb, BBICTYNAIOIINN, SKCIIEPT U T.1.);

— KOOPJIUHUPOBAaTh M BBINOJHATH pabdOTy B YCIOBUSAX pEAIbHOTO, BHUPTYaJbHOTO H
KOMOHWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

— Pa3BEepHYTO, JIOTMYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHS C HCIOIb30BAHUEM a/IeKBAaTHbBIX
(YCTHBIX ¥ MUCHMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(JIMKTOI€HHbIE CUTYallMH U MPEeAOTBpaIiaTh KOH(QIUKTHI JO UX aKTUBHOM
(a3pl, BEICTpaMBaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIUIO, N30€rasi JIUYHOCTHBIX OLICHOYHBIX
CYXKJICHUH.

Ilnanupyemsblie nmpeaMeTHble pe3yabTaThl ocBoeHus OOII

Yruy0JieHHbI YPOBEeHb
«CucTeMHO-TeopeTHYeCKHEe Pe3yJabTaTbDy

Paszpnen 1. BeImycKHUK HAy4YHuTCS IV. BbInyCKHHMK OJYYUT BO3MOKHOCTD
HAYYHUTHCS
Hesan Jnst ycnemHoro npoosnKeHus s obecneuenust 603MoAHCHOCIIU
OCBOEHUS o0Opa3oBaHus YCREeuwHo020 nPooodHceHUs: 00paA308aHUs NO
npeaMera 0 CIIELUATbHOCTSIM, CBSI3aHHBIM C CNeYuUanIbHOCMAM, C8A3AHHBIM C
IIPUKIIAIHBIM HUCIIOJIb30BAHUEM ocyujecmenenuem Hay4Hou u
MaTeMaTUKH uccne008amenbCKoll 0essmelbHOCmU 8

obnacmu MamemMamuKy U CMENCHbIX HAYK

Anemenmovt | — CBOOGOIHO OIEPHPOBATH. —  Hocmuoicenue peszynomamos pazoena 11,
meopuu MOHATHAMHU: KOHCYHOC — onepuposamv nousmuemM onpeoeneHus,
MHOMHCECme MHOKECTBO, SJICMCHT OCHOBHBIMU BUOAMU ONpedeleHUll,
u MHOKECTBA, IIOAMHOKECTBO, OCHOBHBIMU BUOAMU MEOPEM;
mamemamuy nepecedeHue, 00beAMHEHHE U

8 P ’ A —  NOHUMAMb CYMb KOCBEHHO20
ecKou Pa3HOCTb MHOXKECTB, YHCIIOBBIE

. ooKkazamenbcmed,

JI02UKU MHO’KECTBA Ha KOOPJANHATHOU

— onepupoeambsv NOHAMUAMU CYEMHO20 U
HecYenitHoco MHoacecmed,

IIPsIMOM, OTPE30K, HHTEPBAJI,
IIOJIYUHTEPBa, IIPOMEKYTOK C

BBIKOJIOTOH TOUKOH, —  NpUMEHAMb Memoo MamemMamuyecKoll
rpaduyeckoe npecTaBIeHue UHOYKYUU Ol NPO6eOeHUs]

MHO>KECTB Ha KOOPJAMHATHOM paccysicoenul u 00Ka3amenbCmes u npu
IJIOCKOCTH; peutenuu 3a0au.

— 33/1aBaTh MHOXKECTBA B noeceonesnoti sxcusnu u npu uzyuenuu
NePEeYHCICHUEM U Opy2ux npeomemos:
XapaKkTCpUCTHICCKIM —  UCNOIL306aMb MEOPEMmUKO-
CBOMCTBOM;

MHONCECMBEHHBLIL SI3bIK U SA3bIK 102UKU
0J15 ONUCAHUSL PEATIbHBIX NPOYECCO8 U
A6/IeHUl, NPU peueHUU 3a0ay Opy2ux
VueOHbIX npeomemos

—  ONIEpUPOBATH IOHATUSMU:
YTBEPKJICHHUE, OTPULIAHUE
YTBEPKICHUS], ICTUHHBIE U
JIO’)KHBIE YTBEPKIAEHUS, IPUYHHA,




CJIEACTBUE, YACTHBIN CITy4ai
00I1Iero yTBepKACHus,
KOHTpIPUMED;

— TPOBEPATb NPUHAIICHKHOCTD
3JIEMEHTA MHOXECTBY;

— HAXOJIUTb MEPECCUCHHE U
00BbEIMHEHNE MHOXECTB, B TOM
qHCJIe TIPECTABIEHHBIX
rpaduyecKy Ha YHUCIOBOM
IIPSIMOM ¥ HA KOOPJAMHATHOMN
IIJIOCKOCTH;

— TPOBOJUTH JOKA3aTEJIbHbBIE
paccyxaeHust jisi 000CHOBaHUS
WCTUHHOCTHU YTBEPKJICHUM.

B nosceounesnoui ocuznu u npu
usyueHuu opyeux npeomemos:

— HCIIOJb30BaTh YUCIIOBbIE
MHO’KECTBA Ha KOOPJAMHATHOMN
MpSAMON ¥ HAa KOOPAUHATHOMN
IJIOCKOCTH JIJIS1 ONIUCAHUS
peanbHBIX MPOLIECCOB U SIBJICHUN;

— TPOBOJIUTH JOKA3aTEIIbHbIC
PacCyXJIeHHsI B CUTYyalHsIX
MMOBCETHEBHOM XKU3HHU, NIPU
pelIeHu  3a1a4 U3 APYrux
MPEMETOB

Yucna u
GbIpadICeHUA

— CB000aHO OmEpUpPOBATH
MOHATHSIMH: HaTypaJIbHOE YHUCIIO,
MHOECTBO HaTypaJbHBIX YHCEIL,
LIEJIO€ YMCII0, MHOXKECTBO IIEIBIX
grcel, OOBIKHOBEHHAs JpO0b,
JecsATUYHAs ApOo0b, CMEIIAaHHOE
YHUCJIO, PALIMOHAIBHOE YHCIIO,
MHOXECTBO PallMOHATBHBIX
YHUCEJl, UPPALMOHAIBHOE YHCIIO,
KOpEHb CTEIEHH N,
JEHCTBUTEIHHOC YUCIIO,
MHOKECTBO JCHCTBUTEILHBIX
YHUCEeJl, FEOMETPUUYECKast
HWHTEpIpeTaIys HaTypaTbHBIX,
LENTBIX, PAllHOHATBHBIX,
JIEHCTBUTEIBHBIX YHCEIT,

— TMOHUMATh B OOBSCHATH PA3HUILY
MEK1y TO3UIIMOHHON 1
HEIO3UIIMOHHON CHCTEMaMHU
3aIIMCHU YHCET;

— MEpPEeBOJMTH YUCIA U3 OJJHON
CUCTEMBI 3aITUCH (CUCTEMBI
CUHCIICHHS) B IPYTYIO;

— JIOKa3bIBaTh U MCIIOJIb30BaTh
MIPU3HAKH JCTUMOCTH CYMMBI U

Locmuoicenue pezynomamos pasoena I1;
€80000HO ONEpPUPOBAMb YUCTOBLIMU
MHOJNHCECMBAMU NPU PeUeHUlU 3a0ay,
NOHUMAMb NPUYUHBL U OCHOBHBLE UOeU
pacuuperus YUcio8blx MHONCECE;
enadems OCHOBHbIMU NOHAMUAMU
meopuu 0eIuMoCmu npu peuteHuu
CMAHOApPMHBIX 34044

umems 6a308vle NPeOCmMagieHus o
MHOJICECBE KOMNLEKCHBIX YUCe,
C80000HO 8bINOHAMb MONCOECMBEHHbIE
npeobpazoeanus mpueoHOMempuyecKux,
N102apUPMUYECKUX, CTNEeNneHHbIX
BbIPANCEHULL,

enademuv hopmynou bunoma Hotomona,
NPUMEHAMb NPU PeueHuU 3a0ay
meopemy 0 TUHeHOM NPeodCcmasieHuy
HOII;

NPUMEHAMb NPU PeueHuU 3a0ay
Kumaiickyro meopemy 06 ocmamxax;
npuMeHamb npu peuwtenuu 3aoad Manyro
meopemy Pepma,
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MIPOU3BEICHNUS TP BBIITOJIHEHUH
BBIUMCIICHUM U PELLIEHUH 3a/1a4;

—  BBIIOJIHATH OKPYTJIEHUE
palMOHANbHBIX U
UPPaLMOHATIBHBIX YHCEN C
3a/IaHHOU TOYHOCTBIO;

— CpaBHUBATh JACHCTBUTEIbHBIC
YHCJIa pa3HbIMU CIIOCO0AMU;

— YHNOpSAAO4YMBATh YKCIA,
3alMCaHHbIE B BUE
OOBIKHOBEHHOM U IECATUIHON
npobu, yrcia, 3aMCaHHbIE C
HCII0JIb30BAHUEM
apuMeTUYECKOro KBaapaTHOTro
KOpPHsI, KOpHEH creneHu Ooublie
2;

— naxoauts HOJl u HOK pa3usiMu
croco6aMu U UCTOIb30BaTh X
IIpYU PELLIECHUH 3a/1a4;

—  BBIIOJIHATH BBIUNCIICHUS U
peoOpa30BaHUs BHIPAKEHUM,
COZIEPIKAILMX JIEUCTBUTEIIbHBIC
YHUCIIa, B TOM YHUCIIE KOPHU
HaTypAJIbHBIX CTEIICHEM;

—  BBINOJIHATH CTaH/IaPTHBIE
TOKJIECTBEHHBIE
npeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX,
J0orapu(PMHUUECKHX, CTETIEHHBIX,
HPPALMOHATIBHBIX BBIPAXKEHUN.

B nosceonesnoil srcuznu u npu
usydeHuu oOpyeux npeomemos:

—  BBITIOJIHATH U OOBSCHSATH
CpaBHEHHE PE3yJIbTAaTOB
BBIUUCIICHUH MIPH PEIICHUN
MPAKTUYECKHX 33/1a4, B TOM
qucIie TPUOTHKEHHBIX
BBIUUCIICHUH, CTIONIB3YsI pa3HbIe
COCOOBI CpaBHEHMIA;

—  3aIuChIBaTh, CPABHHUBATH,
OKPYTJIATh YHCIOBbIC JaHHBIC
peabHBIX BEJTMYUUH C
WCTIOJIh30BAHNEM PAa3HBIX CHCTEM
U3MEpEHus;

— COCTaBJISITh U OLICHUBATH
Pa3HBIMHU CIIOCOOAMH YHCIIOBBIC
BBIP)KEHUS TIPU PEIICHUH
MPAaKTUYECKHX 3a/1a4 U 3a/1a4 U3
JpYTUX y4eOHBIX IPEIMETOB

YMemb 8bINOHAMb 3ANUCL YUCTA 8
NO3UYUOHHOU cUucmeme CHUCTIEeHUS,
NPUMEHAMb NPU peueHuu 3a0a4

MeopemuKo-4uUciogvle YYHKYuu. Yucio
u cymma denumenei, pyuxkyuio Diiepa;
NPUMEHAMb NPU peueHuU 3a0ay yenHvle

opoou,

NPUMEHAMb NPU PeueHuu 3a0ay
MHO20UJIEHbL ¢ OeUCMBUMETTbHBIMU U
yenvimu Kodppuyuenmamu,
671a0emb NOHAMUAMU NPUBOOUMDBLU U
HenpugoOUMbLL MHO2OUIEH U
NPUMEHAMb UX NPU PeUleHUU 3a0ay,
NPUMEHAMb NPU PeueHuU 3a0ay
OcHosHyto meopemy aneedpul;
NPUMEHSIMb NPU PEUEeHUU 3A0ay
npocmeuuiue QYHKYUU KOMNJIEKCHOU
nepemenHoOll KaKk 2eomempuyeckue
npeobpazosanus




Ypasnuenusn
u
HepageHcme
a

CBoOOaHO OnIEpUpPOBATH
MOHATUSIMH: YpaBHEHHE,
HEPAaBEHCTBO, PABHOCHJIbHbIE
YpaBHEHHUS U HEPABEHCTBA,
ypaBHEHUE, SBJISIOLIEEC
CJIEJICTBUEM JIPYTOro ypaBHEHUS,
YPaBHEHUS, PABHOCUJIbHBIE HA
MHO>KECTBE, PaBHOCUJIbHbBIE
npeoOpa3oBaHus YpaBHECHUN;
peliaTh pa3Hble BUIbl ypaBHEHUN
Y HEpPaBEHCTB U UX CUCTEM, B
TOM YHCJIE HEKOTOPbIE
ypaBHeHUA 3-i U 4-11 CTEINEHEH,
TpOOHO-pallMOHATIBHBIE U
UppalMOHATILHBIE;

OBJIaJIETh OCHOBHBIMU THUIIAMU
MOKa3aTeIbHbIX,
norapuMUIECKuX,
UPPalMOHATIBHBIX, CTETIEHHBIX
YPAaBHEHUH U HEPABEHCTB U
CTaHJIaPTHBIMU METOJaMH HX
pelIeHn U MPUMEHSATH UX TPU
pellIeHnH 3a/1aY;

MPUMEHSITH TeopeMy besy k
PELICHUIO YPaBHEHUMN;
MIPUMEHATH Teopemy Buera mis
pELIEeHNs HEKOTOPBIX ypaBHEHUN
CTETICHHU BbIIIIE BTOPOM;
IIOHMMATbh CMBICII TEOPEM O
PaBHOCHUJIBHBIX U
HEPaBHOCUJIbHBIX
peoOpa3oBaHUAX YPAaBHEHUN U
YMETb UX JIOKa3bIBaTh;

BJIa/IETh METOJIaMU PELICHUS
YpPaBHEHUI, HEPABEHCTB U MX
CHCTEM, YMETh BBIOMpPATh METOA
pelieHns 1 000CHOBBIBaTh CBOM
BBIOOD;

HCIOJIb30BaTh METOJ] HHTEPBAJIOB
JUIS peIlIeHUs] HEPABEHCTB, B TOM
qucie JpoOHO-palluOHATIBHBIX U
BKJIIOYAIOIIUX B ce0s
UPpaLMOHAIILHBIE BBIPAXKECHUS;
pemarth anredpandeckue
YpaBHEHHUSI U HEPABEHCTBA U UX
CHCTEMBI C ITapaMeTpaMu
anredpanveckuM U rpadpuueckum
METOJIaMU;

BJIa/IETh Pa3HBIMH METO/IaMU
JI0Ka3aTeJIbCTBa HEPABEHCTB;
pelaTh ypaBHEHUS B 1IENIBIX

Llocmudicenue pezynomamog pazoena 1I;

Cc80000HO onpedensims mun u 6vloupamo
Memoo peutenus NOKA3amenbHbIX U
Jlo2apughmuyeckux ypasHeHuu u
HEpagencma, UppayuoHaIbHbIX
VpasHeHull U HepageHcma,
MPUSOHOMEMPULECKUX YPAGHEHUI U
Hepagencmas, ux cucmem,

C80000HO peuams CUCmemMbl TUHEUHbIX
VpaeHeHull,

peuiams 0OCHO8HblEe MUNbl YPAGHEHU U
HEPAGeHcma ¢ napamempamu;
NpUMEHAMb NPU peuleHuu 3a0a4
Hepagencmea Kowu — Byusakosckoeo,
bepuynnu;

uMemsb npedcmasieHue 0 HepaseHCmeax
MeHCOY CPeOHUMU CIMEeNneHHbIMU
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quclax;
M300pakaTh MHOXKECTBA Ha
IUIOCKOCTH, 3a/1aBacMble
YpaBHEHHSIMH, HEPABECHCTBAMH U
UX CUCTEMaMU;

CBOOOJTHO UCTIOJIB30BATh
TOKICCTBEHHbBIE
peoOpa3oBaHus MPHU PEIICHUH
YpPaBHEHUM U CUCTEM ypaBHEHUM

B noeceownesnoti srcusnu u npu

usydeHuu opyeux npeomemos:
COCTABIISATh M PEIIaTh
ypaBHEHHUsI, HEPABEHCTBA, UX
CUCTEMBI IIPU PELICHUH 3314
IPYTUX y4eOHBIX MPEIMETOB;
BBITIOJHSATH OLIEHKY
MPaBAI0NO0100Us PE3yIbTaTOB,
MOJTyYaeMbIX TPU PEIICHUU
pa3IMYHbIX YpaBHEHUH,
HEPaBEHCTB U UX CHUCTEM IPH
pEelIeHNH 33124 APYTUX YIeOHBIX
MIPEIMETOB;

COCTaBJISTh U pelIaTh YpaBHEHUS
Y HEpaBEeHCTBA C MapaMeTpaMu
MIPH PEUICHNUN 33134 IPYTUX
y4eOHBIX IPEAMETOB;
COCTaBIISITh yPaBHEHUE,
HEPaBEHCTBO MITU UX CUCTEMY,
OIMCBIBAIOLINE PEATIHHYIO
CUTYAIHIO WIH MPUKIIAJTHYIO
3aJjauy, MHTEPIPETUPOBATH
MOJTyYCHHBIE PE3YIIbTATHI;
UCTIOJIB30BaTh MPOTPAMMHBIE
Cpe/CTBa NPH PEIICHUU
OTJIEIIbHBIX KJIACCOB YPAaBHEHUI
Y HEPaBEHCTB

Dyukyuu

Brnaners nonstusamu:
3aBUCUMOCTh BEJIMYUH, QYHKIINS,
apryMeHT U 3HaueHue QyHKIHH,
00J1acTh onpeaeneHus U
MHOYECTBO 3HaUEHUH (QYyHKINH,
rpaduK 3aBUCUMOCTH, TpapuK
byHKIUHN, HYU QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHHe Ha YHCIOBOM
MIPOMEXYTKE, yObIBaHUE Ha
YHCIIOBOM ITPOMEXYTKE,
HauOoJIblIIee M HAUMEHbIIIEE
3Ha4YeHHEe (PYHKIIUU HA YUCIIOBOM

—  Hocmuoicenue pezyromamos pazoena ll;

—  81a0emb noHAmMuUeM aCUMNMOMmsl U
yMemb e20 NpUMeHAMb NPU peueHuu
3a0au;

—  NpUMEHAMb Memoobvl peuleHus
npocmeuuux oughdepeHyuanbHbix
VpasHeHull nepeozo U 8Mopo2o
nopsaoKos
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MIPOMEXKYTKE, IEPHOANYECKAast
(byHKIUSA, TEPUOJ], YETHAS U
HedeTHast QYHKIMH; YMETh
MPUMEHSATH 3TH MOHATHUS TIPU
peLlIeHNH 3aa4;

—  BIIQJIETh TIOHSATHEM CTETICHHAs
(byHKLUS; CTPOUTH €€ TpauK U
YMETh IPUMEHSTH CBOMCTBA
CTENeHHON (PYHKLUH MIPH
peIIeHIH 3a1a4;

—  BJQJIETh MOHATUIMHU
nokaszarenbHast QyHKIIHS,
HKCIOHEHTA; CTPOUTH UX
rpadMKu ¥ yMETh IPUMEHSTh
CBOMCTBA MTOKA3aTEIbHOU
(GyHKINU IPH PELICHUHN 337134,

—  BJIQJIETh IOHATHEM
norapudmuueckas QyHKIUS;
CTPOUTH ee IrpaduK U YMETh
IIPUMEHSATh CBOICTBA
norapupMUUecKoi QyHKIMH TPH
peleHIH 3a1a4;

—  BJIQJIETh MOHATUAMHU
TPUTOHOMETpHUUYECKHE PYHKIINY;
CTPOUTH UX TPaQUKH U yMETh
MIPUMEHSTH CBOICTBA
TPUTOHOMETPHUECKUX (PYHKIIUN
IIPU PELIeHNUH 3a/1a4;

— BJIAJIETh MIOHATHEM OOpaTHas
(GyHKLUS; TIPUMEHSTH 3TO
MOHATHUE MPH PELICHUH 33/1a4;

— TMPUMEHATH NPH PEIICHUH 3324
CBOMCTBA (DYHKIIMIA: YETHOCTD,
MEPUOTUIHOCTb,
OTPaHUYEHHOCTH;

— TPUMEHATH NPH PEIICHUH 3324
npeoOpa3oBaHus rpaduKoB
byHKIHIH;

—  BJIQJIETh MOHATUSMH YUCIIOBAs
MOCJIeI0BATENbHOCTb,
apupMeTHIecKas u
reoMeTpHUEecKas IPOrpeccs;

— TNPUMEHATH NPH pelIeHUH 3a1a4
CBOWCTBA U MPU3HAKU
apupMeTHIeCcKon 1
F€OMETPUYECKON IIPOTPECCUM.

B nosceonesnori ocusnu u npu
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usyueHuu opyaux yueOHoix
npeomemos:

OTpeAeNsATh 1o rpadukam u
MCIIOJIb30BATh IS PEIICHUs
IIPUKJIAHBIX 33]1a4 CBOMCTBA
pealIbHBIX MPOLECCOB U
3aBUCUMOCTEH (HanOobIINe U
HauMEHbBIINE 3HAYCHUS,
MIPOMEKYTKH BO3pPACTAHUS U
yObIBaHUS (YHKIIUH,
MPOMEKYTKH 3HAKOTIOCTOSHCTBA,
aCHUMITOTHI, TOYKU NEperuoa,
MEepUOJ U T.I1.);
HUHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM
IIPAKTUYECKOW CUTYyalLUH;.
OTpeAeNsTh Mo rpadukam
IIPOCTEUIINE XapaAKTEPUCTUKH
MEPUOINIECKUX TTPOLIECCOB B
OHMOJIOTHH, YKOHOMHUKE, MY3BIKE,
paauocBs3u U Ap. (aMIUIUTYAA,
MePUOJ U T.I1.)

Dnemenmut
mamemamu
uecKo2o
ananusza

Brnaners nmonsiTueM 6€CKOHEYHO
yOBIBaroIasi reoMeTpudecKast
nporpeccust ¥ yMeTb IPUMEHSTh
€ro MY PEeIICHUH 3a71ay;
MPUMEHSTH JUIS PEICHUS 33124
TEOPHIO NIPENEIIOB;

BJIQJIETh MOHATHAMHU OECKOHEYHO
00J1bI1IME U OECKOHEYHO MaJlble
YHCIIOBBIE OCIIEA0BATEILHOCTH
U YyMETh CPaBHUBATh OECKOHEUHO
00J1bI1IKME U OECKOHEYHO MaJlble
MOCJIEI0BATEIBHOCTH;

BJIQJICTh MOHATHIMHU:
MPOU3BOIHAS (DYHKIIUH B TOUKE,
MpoU3BOIHAS (YHKIIHNH;
BBIYUCIISATH TIPOU3BOTHBIE
AJIEMEHTAPHBIX (YHKIIUN U UX
KOMOHMHAIIHIA;

ucclieIoBaTh (PyHKIIUHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;
CTPOUTH TPaPUKH U IPUMEHSATH K
pEIIeHNIO 3a/1a4, B TOM YHUCIIE C
napamMeTpoM;

BJIQJIETh MTOHITHEM KacaTelbHas
K rpaduKy QyHKIIMH U yMETh
MPUMEHSTH €r0 MPHU PEIICHUH

Locmuoicenue pesynomamos pasoena ll;
Cc80000HO 811A0eMmb CIMAHOAPMHBIM
annapamom MamemamuiecKoco
aHanusa OJs 8bIYUCTIEHUS NPOUZBOOHBIX
@yHKYUU OOHOTU NepemMeHHOlL,
C80000HO NPUMEHAMb ANNAPam
MAmMemMamuyecKo20 aHaiu3a ons
UCCIe008aHUS PYHKYULL U NOCPOEHUS
epaghuxos, 8 mom uucie Uccied08ansl
HA 8bINYKIOCb,

onepuposams nousmuem
nepeoodpasHoll hyHKYuu OJis petueHus
3a0au;

081a0emb OCHOBHbIMU C8EOCHUAMU 00
unmezpane Hoiomona—Jletionuya u e2o
npocmeuuux nPUMeHeHUsX,
onepupoeams 6 CmaHOapPmMHbIX
CUMYayusx nPou3800HbIMU 8bICULUX
nOpAOKO8;

YyMemb npUMeHsAMb Npu peueruy 3a0ay
CBOLICMBA HeNpPepPbIBHbIX PYHKYULL
YyMemb npUMeHsMb Npu peueruy 3a0ay
meopemul Betiepwumpacca;

YyMemb 8bINOIHAMb NPUOTUNCEHHbIE
BbIUUCTICHUS (MEMOObl PeUUeHUs]
VPABHEeHUl, bIYUCTEHUsL ONPEOETIeHHO20
unmezpana);

YyMemb NPUMEHAMb NPUTLOHCEHUE

13




3aj1ay;
BJIAAETh NOHATUAMU
nepBooOpaszHas GyHKIu,
OTpe/IeIICHHBIN HHTETPAT;
MPUMEHATH Teopemy HproToHa—
JleliOHUIIa ¥ ee CIIENCTBUS I
penieHus 3aad.

B noeceownesnoti scusnu u npu

usydenuu opyaux yueOHbvix
npeomemos:

peliaTh NPUKIAIHBIC 33aJa4YH U3
owosoruu, GU3MKU, XUMUH,
SKOHOMHUKH U IPYTUX
MIPEIMETOB, CBSI3aHHBIC C
HCCIICTOBAaHNEM XapaKTePUCTHK
MIPOIIECCOB;

UHTEPIPETHPOBATH MOJTyYCHHBIC
PE3YIIbTATHI

nPOU3BOOHOU U ONPEVEIeHHO2O
uHme2pana K peuweHuio 3a0ay
ecmecmeo3HaHUsL,

611a0emsv NOHAMUAMU 8MOPAs
NPOU3B00HASL, BLINYKIOCb 2paPuKa
dyHKYUuUu U ymems uccied0o8amo
@YHKYUIO HA BLINYKIOCHD

Cmamucmu
Ka u meopus
6epoAmMHOC
meil, 102UKa
u
Kombounamo
PuKa

OnepupoBaTh OCHOBHBIMHU
onucaTelbHbIMU
XapaKTePUCTHUKAMH YHCIOBOTO
Habopa, MOHITHEM T'eHepallbHas
COBOKYITHOCTb U BBIOOPKOH U3
Hee;

OTIEpUPOBATH MOHATUSAMU:
4acTOTa U BEPOSITHOCTH COOBITHS,
CyMMa U MPOU3BEICHUE
BEPOATHOCTEW, BBIUUCIISITD
BEPOSATHOCTH COOBITHI HAa OCHOBE
MIOJICYETA YKCIIA UCXO/I0B;
BJIa/IETh OCHOBHBIMU MOHATUSAMU
KOMOMHATOPUKHU U YMETh UX
IIPUMEHSTH TP PELLICHNN 3a/a4;
UMETh MpeJICTaBlIeHUE 00
OCHOBAaX TEOPUHU BEPOSTHOCTEN;
UMETh IPEJCTABICHUE O
JUCKPETHBIX U HEMIPEPBIBHBIX
CIIy4YailHBIX BEJIMYMHAX U
pacnpeeneHusx, o
HE3aBUCHUMOCTH CIIy4aiHBIX
BEJIMYNH;

UMETh IPEJCTABICHUE O
MaTEeMaTHYeCKOM OXHUJAAHUU U
JUCTIEPCUU CITyYallHBIX BEJIMYMH;
UMETH IPEJCTABICHUE O
COBMECTHBIX pacIpeieeHUsIX
CIIyYailHBIX BEJIMYMH;

MOHUMATh CyTh 3aKOHA OOJIBIINX

Locmuoicenue pezynomamos pasoena I1;
umems npeocmasierue 0 YeHmMpaibHol
npeoeivbHol meopeme;

umems npedcmasienue 0 8blOOPOUHOM
K03ghhuyuenme Koppenayuu u TUHEHOU
peepeccuu;

umems npedcmasienue o
CMAamucmuyecKux 2unomesax u
npoeepke CMamucmuyecKoll 2Uunomeswl,
0 cmamucmuke Kpumepus u ee yposHe
3HAYUMOCIU,

uMemv npedcmasiieHue 0 Ces3u
IMAUPUYECKUX U MEOPEMUYeCcKUX
pacnpeoeneHull;

umems npedcmasienue 0 KOOUPOBAHUU,
0BOUYHOU 3aNUCU, OBOUUHOM Oepese;
671a0emsb OCHOBHbIMU NOHAMUAMU
meopuu epaghos (epagh, éepuwiuna, peopo,
cmenenb 8epuiluHbl, Nymo 6 epaghe) u
yMemb NpUMEHAMb UX Npu peuleHuu
3a0au;

umMemsv npeocmasiieHue 0 0epesbsx u
yMemb npUMEHAMb NPU peleHuU 3a0ay,
671a0emsb NOHAMUEM CEAZHOCb U YMeNb
NPUMEHAMb KOMNOHEHMbL C8A3HOCMU
npu pewienuy 3a0au;

yMemb 0Cyuecmeaisims nymu no pebpam,
00x00bl pebep u sepuiun epaga,
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qucen U BBIOOPOYHOTO METO1a
U3MEPEHUS BEPOSTHOCTEH;
UMETH IPEICTABICHUE O
HOPMaJIbHOM PACIPENEICHUH U
IpuMepax HOpMajabHO
pacrpeesIeHHBIX CIIy4aliHbIX
BEJINYUH;

UMETH NPEACTABICHUE O
KOPPEJISILIUY CIIy4aiHbIX
BEJIMYHH.

B nosceonesnoti srcuznu u npu

usydeHuu opyeux npeomemos:
BBIYHCIISTH WU OICHUBATH
BEPOSITHOCTH COOBITUH B
peabHOM JKU3HH;

BBIOMpATH METO/IbI TOIXOJISIIETO
MpEeACTABICHUS U 00pabOTKH
JTAHHBIX

umems npedcmasieHue 00 dUNepPosom u
2aMUILMOHOBOM NYMU, UMENMD
npedcmasieHue 0 mpyoHoCmu 3a0ayu
HAXOHCOEHUsL 2aMUNbIMOHO8A NYMIL;
611a0emsb NOHAMUSAMU KOHEYHble U
CcuemHble MHOJCECMBA U YMemb UX
NPUMEHAMb NPU PeUeHUU 3a0ay,
YMemb NPUMEHMb Memoo
MamemMamuyeckou UHOYKYuu,

yMemb npumensms npunyun /Jupuxie
npu pewienuu 3a0a

Texcmoevie
3a0aqu

Pewrate pa3Hble 3a1aun
MOBBIIICHHOU TPYIHOCTH;
aHAJIM3UPOBATh YCIIOBHUE 33a4H,
BBIOMpATH ONTUMAIIBHBIN METOJ
pelICHUs 3a/1a4H, pacCMaTpUBast
pa3IYHbIE METO/IBI;

CTPOUTH MOJICITb PEIICHUS
3aJ1a4u, IPOBOIUTH
JI0Ka3aTeNbHbBIE PACCYKICHUS
TIPY PEIICHUH 33]1a49H;

peuiaTth 3aaaun, TpeOyromme
nepedopa BaprHaHTOB, IPOBEPKHU
YCIIOBUH, BEIOOpPA ONITHUMAITBHOTO
pe3ynbTarta;

aHATM3UPOBATH H
WHTEPIPETHPOBATH MTOTYICHHBIE
pelIeHrs B KOHTEKCTE YCIOBHS
3aJ1a4M, BEIOMpATh PEIICHHSI, HE
MIPOTHUBOpPEUAIINE KOHTEKCTY;
TIEPEBOTUTH TPH PEIICHUH
3a1auu HH()OPMAITUIO U3 OJTHOM
(hOpMBI 3aUCH B IPYTYIO,
HCIIOJIB3YS IIPU HEOOXOMMOCTH
CXEMBI, TaOJIHUIIbI, TpaduKHy,
JarpamMMmBl.

B nosceonesnoii srcuznu u npu

usyueHuu oOpyeux npeomemos:
penraTh NPaKTHYECKHUE 3aa9d U
3a/la4yd U3 IPYTUX MPEIMETOB

Jlocmuosicenue pezynomamos pazoena |l

T'eomempus

Bnaners reomerprueckumMu

Hmemwv npedcmasnenue oo
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MOHSATHAMHU IIPU PEIICHUHN 33/1a4
Y TIPOBE/ICHUN MaTEMaTUYECKHX
pacCyXIeHUI;

CaMOCTOSITETTLHO
(hopMyIIUpOBaTh ONPEICIICHUS
TeOMETPUYECKHUX (UTYD,
BBIJIBUTATh TUIIOTE3bI O HOBBIX
CBOMCTBaX W NMpH3HAKAX
reoMeTpHUECKUX GUryp u
00OCHOBBIBATh WJIM OIIPOBEPTaTh
HX, 00001IaTh HIIH
KOHKPETHU3UPOBATh PE3yIbTaThl
Ha HOBBIX KJIaccax Guryp,
IPOBOANTH B HECTIOKHBIX
cirydasx Kinaccupukanuio Guryp
0 Pa3IMYHBIM OCHOBAHHSM;
HCCIIEIOBATh YEPTEKHU, BKITFOYAs
KoMOuHamu (GUryp, U3BJIEKATh,
MHTEPIIPETUPOBATH U
peoOpa3oBEIBaTh HHPOPMALIHIO,
NPEICTAaBICHHYIO Ha YePTEXKax;
pemarp 3agadu
T€OMETPHUYECKOTO COJEPIKAHUS, B
TOM YHCIIC B CUTyallUsIX, KOT/1a
ITOPUTM PELICHUS HE CIIEeTyeT
SIBHO U3 YCIIOBHSI, BBITIOJIHATh
He0OXO0IMMBIE I pelleHus
3aJ]auy JIOTIOJTHUTENIbHBIE
MTOCTPOEHMSI, MCCIIETOBATh
BO3MOKHOCTb IIPUMEHEHUS
TeopeM U GopMyJ ISl pEeLICHUS
3ajau;

yMeTb (POpPMYIUPOBATH U
JIOKa3bIBATh TEOMETPHUECKHUE
YTBEPKICHHS,

BJIAJIETh MTOHITUIMHU
CTepEOMETPHUH: TIPU3Ma,
napaiesienurne 1, IupaMuaa,
TeTpasap;

UMETb MPECTaBICHHS 00
aKCHOMaX CTEPEOMETPUH H
CIIEICTBUSIX U3 HUX U YMETh
MPUMEHSTH UX TPH PEIICHUH
3ajau;

YMETh CTPOUTH CEUECHUS
MHOTOTPaHHHUKOB C
MCIOJIb30BAHUEM Pa3TMYHBIX
METOIOB, B TOM YHCJIE M METOJa
CIIC/IOB;

UMETh MPEJICTaBICHHUE O
CKPEIIMBAIOIIUXCS MPSIMBIX B

AKCUOMAMU4ecKom memooe,

611a0emsb NOHAMUEM 2e0OMempUiecKue
Mecma mouex 8 npOCmMpancmee u ymenbs
NPUMEHAMb Ux OJisl peuleHuUs 3a0ay,
yMemb npumMeHams 05 peuleHus: 3a0ay
CBOUCMBA NIOCKUX U 08YCPAHHBIX Y208,
MPexepanHoco yaid, meopemobl
KOCUHYCO8 U CUHYCO8 01 MPeXePaHHO20
yena,

611a0emsv NOHAMuUEeM NePREeHOUK)IAPHOE
ceyeHue npusmvl U ymems npUMeHsAms
€20 npu peweHuu 3a0ay,

umems npedcmasiienue o
080UCMBEHHOCMU NPABUTLHBIX
MHO20CPAHHUKOB,

611a0emsv NOHAMUAMU YEHMPATbHOE U
napaieibHoe nPOeKmuposanue u
NPUMEHAMb UX NPU NOCMPOEHUU
CeYeHUll MHO20ZPAHHUKO8 MEMOOOM
npoexyuil;

umems npedcmasiienue o pazeepmke
MHO202PAHHUKA U Kpamuyatiuem nymu
Ha NOBEPXHOCMU MHO202PDAHHUKA,
umemsv npeocmasierue 0 KOHUYeCKUx
CeYeHUsIX,

umems npeocmasietue 0 Kacarnuwuxcs
cpepax u kombuHayuu men 8paweHUs U
yMemb NPUMEHSIMb UX NPU peuteHuu
3a0au;

NPUMEHAMb NPU peulenuy 3a0a
Gopmyny paccmosnus om mouxu 00
nIOCKOCMU;

671a0emb pa3HblMU CNOCOOAMU 3A0AHUS
NPAMOU YPAGHEHUAMU U YMeMb
NPUMEHSIMb NPU PEUEHUU 3A0aY,
NPUMEHAMb NPU PeUeHUU 3a0ay U
0oKazamenbcmee meopem 6eKmopHblll
Memoo u Memoo KOOpPOUHam,

umems npeocmasieHue 00 aKCuomMax
00vemMa, npumensms Gopmyivl 06vemMos
NPAMOY20IbHO20 napaiieienuneod,
NPpU3MbL U RUPAMUObL, Mempa’aopa npu
peuieHuu 3a0a4,

NPUMEHAMb meopembvl 00 OMHOULEHUSX
00beMo6 npu peuieHulU 3a0a4,
NPUMEHAMb UHMe2Pal OJis GbIYUCTEHUS
00veM08 u nosepxHocmeli mei
8PAWYEeHUsL, BLIYUCTIEHUS NIOWAOU
cghepuueckozo nosica u oovema
Wapoeo2o cnosi;
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IIPOCTPAHCTBE U YMETh HaXOAUTh
yroJl U pacCTOSIHUE MEXKy HUMU;
IPUMEHSATh TEOPEMBI O
HapajyieIbHOCTU MPSAMBIX U
IJIOCKOCTEMN B IPOCTPAHCTBE IIPU
peLlIeHNH 3aa4;

YMETb IPUMEHSTH MTapaJlJIeIbHOE
IIPOEKTUPOBAHUE TSI
n3obpaxxenus Quryp;

YMETb IPUMEHSTh
HEePIEHAUKYIIPHOCTH IPSIMOI 1
IUIOCKOCTH TIPH PELIEHUH 3a/1ay;
BJIaJI€Th OHITUAMU
OpPTOrOHAJIbLHOE
[IPOEKTUPOBAHKE, HAKJIOHHBIE U
UX [POEKLUH, YMETh IPUMEHATh
TEOPEMY O Tpex
NEepPIEHANKYIIApax Npu pelieHNH
3ajady;

BJIAJIETh MOHATUAMU PACCTOSTHUE
MeX1y (purypamu B
MIPOCTPAHCTBE, OOIINIA
HEPIEHAUKYIISAP IBYX
CKPEILMBAIOIINXCS MPSAMBIX U
YMETb IPUMEHSTH UX IPU
pelIeHNH 3a/1aY;

BJIA/IETh TOHATHEM YTOJI MEXAY
IIPSIMON U TUIOCKOCTBIO M YMETh
MIPUMEHSTH €T0 MPH pelIeHuN
3ajad4;

BJIa/IETh MOHATUSIMU JIBYTpPaHHBIN
yroJl, yroJl MeXy INIOCKOCTSIMH,
MIEPIEHIUKYJIIPHBIE IUIOCKOCTH U
YMETb IPUMEHSATH UX MIPU
pELIEeHNN 3a/]adY;

BJIa/IETh MOHATUSIMU NIPU3Ma,
napajuleJIenunes U IpUMEHSTh
CBOMCTBA Napajjieenuneaa npu
pELIEeHNN 3a/1a4;

BJIA/IETh MTOHATHEM
MIPSMOYTOJIBHBIN
napajuleJIenuInesa U IpUMEHATh
€ro Mpu peleHu! 3a/1a4;
BJIAJIETh MOHATUAMU MHPaMUJa,
BU/IbI TUPAMMI, DJIEMEHTBI
MIPaBWJIbHOM NMUPaMUJIbI U YMETh
MPUMEHSTH UX IPU PELIEHUN
3ajay;

HMETH MPECTABIEHUE O TEOPEME
Olinepa, IpaBUIbHBIX
MHOT'OI'paHHHKAX;

umems npeocmaegierHue 0 OBUNCEHUSIX 6
npocmpancmee. napaiiebHom
neperoce, CUMMEMpPUU OMHOCUMENLHO
NIIOCKOCMU, YEHMPATIbHOU CUMMEMpPUl,
no8opome OMHOCUMENbHO NPIMOL,
BUHMOBOU CUMMEMPUL, YMEMb
NPUMEHAMb UX NPU PeuleHUU 3a0a4;
umems npedcmasiieHue o niowaou
OPMO2OHANILHOU NPOEKYULL,

uMemsb npedcmasieHue 0 mpexespanHom
U MHO202PAHHOM Yelie U NPUMEHSIMb
CBOUCMBA NIOCKUX V208
MHO202PAHHO20 Yelld NPU pelleHul
3a0ay;

uMemv npedCcmasieHus o
npeobpazosanuu no0odus, 2omMomemuu
U ymems NpUMEHsIMb Ux npu peuteHuu
3a0ay,

YyMemb pewams 3a0ayu Ha NI0CKOCHU
Memooamu cmepeomempuil;

VyMemb NPUMeHsims Gopmyivl 00bemos
npu peuteruu 3a0ay
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— BJIaJIeTh NOHATUEM ILIOIIATN
MOBEPXHOCTEH MHOTOTPAaHHHUKOB
Y yMETh IPUMEHSTh €TI0 PH
pElIeHUH 3a/1aY;

—  BJIAJIETh MOHATUSMU Tela
BpatieHus (IUIMHID, KOHYC,
map u cepa), uX ceueHus u
yYMETb IPUMEHSITH UX TPU
pelIeHUH 3a/1aY;

—  BJIAJIETh OHATUSIMU
KacaTrelabHbIE IPSIMbIE U
IJIOCKOCTH U YMETh IIPUMECHSITh
U3 [IPH pEICHNUH 33]1aY;

— UMETh MPEACTABICHUS O
BIIMCAHHBIX U OMMCAHHBIX
cdepax U yMEeTh MIPUMEHSTH UX
MIPY PEIICHUN 33]1aY;

—  BJIaJIeTh NOHATUSAMU 00BEM,
00BEMBI MHOTOTPAaHHUKOB, TEJ
BpAIICHUS U IPUMECHSTh UX MIPU
pEIlIeHUH 33]1aY;

— WMETh MPEACTABICHUE O
pa3BepTKe MIJIUHIPA U KOHYCa,
TUIOIA/IA TOBEPXHOCTHU
MWIAH]IPA U KOHYCa, YMETh
MIPUMEHSTh UX TPU PEeLIICHUN
3ajad;

— UMETh NMPeACTaBIECHUE O
wiomaau chepsl 1 yMeTh
MIPUMEHSITH €0 TIPU PEIICHUH
3azady;

— yMeTh pemaTh 3a7a9d Ha
KOMOHWHAIIMH MHOTOTPaHHUKOB U
TeJ BpaIlICHHUS;

— WMETh MPEACTABICHUE O
110100MM B MPOCTPAHCTBE U
yYMETb peliaTh 33aJja4u Ha
OTHOIIIEHNE 00bEMOB U
IoMIaiel MoBepXHOCTEH
MOA0OHBIX PUTyp.

B nosceonesnoii srcuznu u npu
usyueHuu opyeux npeomemos:

— COCTaBJIATH C UCMOJIb30BaHUEM
CBOMCTB TeOMeTpUUECKuX puryp
MaTeMaTHIeCKUEe MOICIH IS
pelIeHus 3a/1a4 MPaAKTUIECKOTO
XapakTepa H 3a7a9 U3 CMEKHBIX
JTUCIUILUINH, HCCIIEI0BATh
MOJIy4E€HHbIE MOJIETH U
MHTEPIPETUPOBATH PE3yNbTaT

18




Bexkmopot u

BJ'IaI[eTB IMOHATUAMU BEKTOPBI U

—  Hocmuoicenue pezyromamos pazoena I1;

Koopounam HX KOOPJMHATHI, —  Haxooums 0Ovem napasiieienunedd u
bl 6 YMETB BBIIOJIHATH OICpallMK Hall mempasopa, 3a0aHHbIX KOOPOUHAMAMU
npocmpanc BEKTOpPaMHU; CBOUX GEPULUH,
mee HCIIOJIL30BaTh CKAJLIPHOE — 3a0a8ambv NPAMYIO 8 NPOCMPAHCMEe;
HPOU3BCICHUC BEKTOPOB IIPU —  HaxoO0umv paccmosiHue om mouku 0o
pCLICHUM 3aaa4; NJIOCKOCMU 8 cucmeme KOOPOUHam,
HPUMCHATH YPaBHCHUC —  HAxXo0umv paccmosiHue mexncoy
ILIIOCKOCTH, (hopmyILy CKPeWUBAIOUWUMUCS NPAMBIMU,
PACCTOSTHUSA MEXKY TOUKAMHU, 3a0aHHBIMU 8 CUCmeMe KOOPOUHAMm
ypaBHEHUE CPEphI PU PEIICHUH
3azauy;
MIPUMEHATH BEKTOPHI U METO/T
KOOPJAMHAT B MPOCTPAHCTBE MPHU
pelIeHnH 3a1a4
Hcmopusa WMets npencrasiienue o Bkiane | Jocmuoicenue pesynomamos pazoena Il
Mamemamux BBI/IAIOIINXCS MATEMAaTUKOB B
u pa3BUTHE HAYKH;
MMOHUMATh POJIb MATEMATHUKH B
pa3Butuu Poccun
Memoowi Hcnoap30BaTh OCHOBHEIE METOABI | — [locmudicenue pe3ynomamos pasoena 11;
mamemamuk A0Ka3arcbCTBa, IIPOBOJUTD —  NPUMEHAMb MamemamuyeckKue 3HaHUus K
u JI0Ka3aTeNIbCTBO U BBIMIOJIHATH

OIPOBEPKEHUE;

IIPUMEHSTh OCHOBHBIE METObI
pelLIeHNsI MaTEMaTHYECKUX 3aa4;
Ha OCHOBE MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH B IIPUPOIE
XapaKTepU30BaTh KPacoTy U
COBEPLICHCTBO OKPY’KAOILErO
MHpa ¥ IPOU3BEACHUN
HCKYCCTBa;

IIPUMEHSTH IPOCTENIINE
IIPOTrpaMMHBIE CPEJCTBA U
IEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IPU PELIeHUN
MaTeMaTHYECKHX 3aay;
MIOJIb30BATHCA NPUKJIATHBIMU
IporpaMmamu 1 porpaMMaMu
CHUMBOJIbHBIX BBIUYMCIICHUHN AJIs
HCCIIETOBAaHNS MaTEMaTHYECKHUX
00BEKTOB

UCCIe008AHUIO OKPYHCAIOWE20 MUPA
(mMoOdenuposanue usuvecKux
npoyeccos, 3a0a4u IKOHOMUKU)
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1. Copepxxanue y4eOHOI0 nmpeamera, Kypca

YrayosaeHHblIi YPOBEHb

AJiredpa U HavaJIa aHAIH3A

[ToBTOpenue. Pemenne 3a1ay ¢ UCIOJIB30BAHUEM CBOMCTB YUCENl U CHUCTEM CUHCIEHUS, JIeIUMOCTH,
JI0JIEN U 4acTeH, MPOLUEHTOB, MOAYJIeH yncen. Pemenue 3a1a4y ¢ UCIOJIb30BaHUEM CBOKCTB CTENEHEN
U KOpHEW, MHOTOUYICHOB, IMPEeoOpa3oBaHUNl MHOTOUICHOB U APOOHO-PALMOHAIBHBIX BBIPAXKEHHI.
Pemenue 3agau ¢ ucnoap30BaHUEM IpajyCHOM MephI yriaa. Moayiib 4ucia U ero cBoicrsa. Pemenue
3a/la4 Ha JABM)KEHHE U COBMECTHYIO padOTy, CMECH U CIUJIaBbl C IIOMOIIBIO JIMHEWHBIX, KBaJIPATHBIX U
JIpOOHO-pallMOHATBPHBIX YpPaBHEHMM ©W MX cucTeM. PelieHwe 3aiady C MOMOIIBI YHUCIOBBIX
HEPAaBEHCTB M CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOM, C MPUMEHEHUEM H300paKeHUs YUCIIOBBIX
MPOMEXYTKOB. PemieHne 3agad ¢ HWCMOJB30BAHUEM YHCIOBBIX (YHKIMA W WX TpaduKoB.
Hcnons3oBanne CBOMCTB M TpadWKOB JMHEHHBIX W KBaAPAaTHUYHBIX (QYHKIUHA, 0OpaTHOM

MPOMOPIUOHAILHOCTH U (QyHKIHH Y ——«/; I'padmueckoe penieHne ypaBHEHUH H HEPABEHCTB.
Hcnonp3oBaHue omnepanuii HaJ MHOKECTBAMHU M BbICKa3bIBaHUSMU. Vcronb30BaHNE HEPABEHCTB U
CHUCTEM HEpPaBEHCTB C OJHOW TEPEMEHHOW, YHUCIOBBIX MPOMEKYTKOB, UX OOBEIWHEHUH U
nepeceueHnil. [Ipumenenue mnpu pemeHWH 3a7a4 CBONCTB apu(PMETHUYECKON M TeOMETPUUECKOU
MIPOrPECCUH, CYMMUPOBAHUS OECKOHEUHOM CXOISAIICHCS TEOMETPHUSCKOMN TIPOTPECCHH.

MHuosxecTBa (YHCIOBBIE, TE€OMETPHUYECKHX (Uryp). XapaKTepUCTUUECKOE CBOWCTBO, JIIEMEHT
MHOXECTBA, IIYCTO€, KOHEYHOE, OCECKOHEYHOe MHOKecTBO. C(rmocoObl 3aaHusi MHOXECTB
[TonmHOXecTBO. OTHOIIEGHUS TMPUHAMJICKHOCTH, BKIIOUEHHUs, paBeHCTBa. Onepauuud Haa
MHOkecTBaMu. Kpyru Ditniepa. Koneunsle n 0€CKOHEUHBIC, CYCTHBIC U HECUETHBIC MHOXKECTBA.
VictuHHbIe U JI0KHBIE BBICKA3bIBAHMSI, ONEPALMU HAJ BBICKA3bIBAHUSIMU. Aneebpa 6biCKA3bIaAHUIL.
CBsi3b BBICKA3bIBaHHH ¢ MHOXeCTBaMH. KBaHTOPBI CYIIIECTBOBAHUS U BCEOOIITHOCTH.

3akoHbl JOTUKH. OCHOBHble N02udecKue npasuid. PemeHne JOTHYecKuX 3a7ad C HUCIOJIb30BaHHEM
KpYyroB Diiiepa, 0CHOBHbIX 102U4eCKUX nPasu.

Ymozakmouenus. OOOCHOBaHUST M JIOKA3aTelbCcTBO B MaTemartuke. Teopembl.  Bumsl
MaTeMaTUYeCKUX  YTBEpXKIEHUH. Buowvl  dokaszamenvbcms.  Mamemamuueckas — UHOYKYUSL.
Ymeepoicoenus.: obpamnoe oannomy, npomu8onooNcHoe, 00pamuoe NPOMUBONOJLIOHNCHOMY OAHHOMY .
[Ipu3Hak u CBOMCTBO, HEOOXOAUMBIE U JOCTATOUHBIE YCIOBUSI.

OcHnosnas meopema apugpmemuxu. Ocmamku u cpasnenus. Ancopumm Esexnuoa. Kumaiickas
meopema 06 ocmamkax. Manas meopema @epma. q-uunvie cucmemvl cuucienus. Qynxyus Dinepa,
YUCIIO U CyMma Oenumenetll HamypaibHO20 YUCa.

Panuannas Mepa yria, TpuroHoMeTpudeckas OKpyKHOCTh. TpUroHOMeTprueckue GyHKIIMH YHCeN U
yrioB. GOpMyIIbl IPUBEACHHUSI, CIOXKCHHSI TPUTOHOMETPUYCCKUX (YHKIHH, (HOPMYIIBI TBOWHOTO U
MOJIOBUHHOTO  aprymeHTa.  [IpeoOpa3oBaHwe  CyMMBI,  pa3HOCTHU B MIPOU3BEICHUE
TPUTOHOMETPUYECKHUX (YHKITHH, 1 HA00OPOT.

Hynu ¢yHkmmm, mpoMexXyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambonbliee u HauMeHbIIee
3HaueHue QyHknuu. [lepromuveckre GyHKIMA U HAUMEHBIIWA 1epuoJ. YeTHbIC U HEYeTHBIC

byHkuuu. @yukyuu «OpobHas wacme yuciay Y = {X} u «yenaa yacmo yuciay Y = [X] :
Tpuronomerprueckue (YHKIIMH YHCIOBOTO aprymeHta Y=COSX, y=SinX, y=tgx, y=ctgx.
CaoiicTBa U rpaUKi TPUTOHOMETPUUECKUX (QYHKITHIA.

OOpaTHble TpUTrOHOMETpUYECKHE (YHKLIMU, HMX TJaBHbIE 3HAUYEHHs, CBOMCTBA U TpaduKH.
Tpuronomerpuueckue ypaBHeHHs. OIHOPOAHBIE TPUTOHOMETPUYECKHE YpaBHEHMs. Pemenue
MPOCTEHIINX TPUTOHOMETPUYECKUX HepaBeHCTB. lIpocTeifiine cucTeMbl TPUTOHOMETPHUYECKHUX
YPaBHEHHUHU.

CreneHb ¢ JEHCTBUTEIBHBIM I[IOKAa3aTelieM, CBOMCTBAa creneHu. I[IpocTelive moka3aTtenbHbIe

ypaBHeHMsI U HepaBeHCTBa. [loka3aTenbHas pyHKIUS U ee cBoiicTBa U rpaduk. Yucno € u ¢pyHkuus
y=¢".
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Jlorapudm, cBoiicTBa jorapudma. JlecaTHuHbBId M HaTypaibHbI Jorapudm. IIpeoOpasoBanue
norapupMuUecKux BoIpaxkeHuid. Jlorapupmuueckue ypaBHEHUs U HepaBeHCTBA. Jlorapudmmueckas
(yHKIHS ¥ €€ CBOMCTBA U rpaduK.

CrenenHas pyHKIUS U ee cBoWcTBa U rpaduk. VippanroHaibHble ypaBHEHUS.

IlepBuuHblE TPENCTABICHUS O MHOXKECTBE KOMIUIEKCHBIX u4Hceld. /Jlelicmeusi ¢ KOMHNIEKCHbIMU
yucnamu. Komnnexcno conpsioicennvie uyucia. Mooyne u apeymenm uucna. Tpueonomempuueckas
¢opma Komnnexkcrozo yucna. Pewenue ypasnenuii 6 KOMNIEKCHbIX YUCTAX.

Meton WHTEpBaJOB Jsl pelieHus HepaBeHCTB. I[IpeoOpasoBanus rpadukoB (GYHKUIUH: CIBWT,
YMHOXKEHHE Ha YHUCIIO, OTPaK€HUE OTHOCHUTENBHO KOOpPAMHATHBIX oced. I'paduueckue MeTonsl
pelIeHusl YpaBHEHUM U HEPaBEHCTB. PenieHne ypaBHEHU U HEPABEHCTB, COJEPKAILIUX IIEPEMEHHYIO
10]] 3HAKOM MOJYJISL.

CuctemMbl TOKa3aTENbHBIX, JIOTAPU(PMHUYECKHMX H HUPpPAIHOHAIBHBIX ypaBHeHHHA. CHCTEMBI
II0Ka3aTeIbHbIX, JIOTapU(PMUIECKUX U UPPALIMOHATIbHBIX HEPABEHCTB.

B3anmnuo o6parnbie ¢pyHkmn. ['padukn B3anMHO 00paTHBIX QYHKITHIA.

VYpaBHEHUs, CUCTEMbI YPaBHEHHH € ITapaMeTpoM.

Dopmyna bunoma Hviomona. Pewenue ypaenenuti cmenenu eviuie 2 cneyuanvhvlx 6uoos. Teopema
Buema, meopema be3y. Ilpusooumvie u nenpugooumvie mHozounenvl. OcHosHas meopema anzeopbi.
Cummempuueckue mHoz2ounenwvl. Llenouuciennvle u yeno3Haunvle MHO204IEHbl.

Huogpanmoswi ypasuenus. Llennvie Opoou. Teopema Pepma o cymme Kk8aopamos.

Cymmbl u psiovl, Memoovl CYyMMUPOBAHUSL U NPUSHAKU CXOOUMOCTU.

Teopemvbl 0 npubauAICEHUY OCUCNBUMENbHBIX YUCEN PAYUOHANLHBIMU.

Mnooicecmsa Ha KoOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynsxosckozo, nepasencmeo Hencena, nepasencmea o cpeoHusx.

[Tonarue npenena QyHKIUU B TOUKe. [lonamue npedena Gpynkyuu 8 OeckoHeuHocmu. Acumnmomul
epachuxa @ynxyuu. CpaeneHue 0OeCKOHEYHO ManblX U OeckoHeuHo Oonvuiux. HenmpepbIBHOCTH
bynxuun. Ceoticmea Henpepuvisnvix (hynkyuil. Teopema Betiepwumpacca.

Huddepenuupyemocts pynkiuu. IIpomsBonnas ¢yHkuumum B Touke. KacarenmbHas Kk rpaduky
¢yakuu. ['eomerpuueckuid U (QU3MYECKU CMBICT NPOU3BOAHOM. [lpumenenue npoussoO0HOU 6
guszuxe. IIponsBoanble aneMeHTapHbIX GyHKuui. [IpaBuna quddepeHpoBanus.

Bropas npousBoHas, ee reoMeTpudecKuil U GU3NUECKU CMBICIT.

Touku skcTpeMyma (MakcUMyMa M MUHUMYMa). MccnenoBanue 31aeMeHTapHbIX (YyHKIMNA Ha TOYKH
SKCTpeMyMa, HauOOJbIllee W HAMMEHBIIEEe 3HAYCHHWE C MOMOINBI0 TMPOU3BOAHOH. [locmpoenue
epagurxos Gynkyuii ¢ nomowwblo npou3eoonvix. llpumenenue npouzeoonol npu peuweHuu 3a0au.
Haxoorcoenue sxcmpemymos yHKyuii HeCKOIbKUX NEPEMEHHDBIX.

IlepBooOpaznas. Heonpenenennsiit unterpain. [leppooOpasubie aneMeHTapHbIX ¢yHKkuuid. [lnomans
KpuBonMHeNHHON Tpaneunu. ®opmyna Hetotona-Jleli6numa. OnpeneneHnblii uuTerpai. Buiyucienue
naowaoeu nIOCKUx guayp u 00bemos mei 6paujenus ¢ NOMOWbI0 UHMePad..

Memoovl pewienus yHKYUOHANbHBIX YPABHEHUU U HEPABEHCME.

I'eomerpus

[ToBTrOopenue. Pemenne 3amay ¢ UCMOIB30BaHMEM CBOMCTB (puryp Ha 1utockoctu. Pemenue 3amad Ha
JI0KA3aTelIbCTBO U MOCTPOCHHE KOHTPIpUMEPOB. [IpuMeHeHrne mpoCTEeUInX JTOTUYECKUX IPaBUIIL.
Pemenue 3amay ¢ MCMOIB30BAHMEM TEOPEM O TPEYTOJbHHUKAX, COOTHOIIEHWW B TPSMOYTOJIBHBIX
TPEeYTrONbHHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXYyrolbHUKAMU. PereHue 3aiad ¢ MCHOIb30BaHUEM
(hakTOB, CBSI3aHHBIX C OKPY)XHOCTSIMH. PemieHne 3amad Ha M3MEpPEeHUs] HA TUIOCKOCTH, BBIUMCICHUS
JUIMH U TUIoINazen. Peulenue 3a0ay ¢ nOMowbio 6eKmMopo8 u KOOpOUuHam.

Harnsnnas crepeomerpust. [Ipusma, napanenenumnes, nupamMuia, TeETpadp.

OCHOBHbIE TIOHSITUSI TE€OMETPUM B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX.
Ilonsamue 06 akcuomamuyeckom memooe.

Teopema Menenas 0nsa mempasopa. IlocTpoeHne ceueHNI MHOTOTPAaHHUKOB METOJIOM CIIE/IOB.
LenTpanbHoe mpoekTupoBanue. [locTpoeHne ceuennii MHOrOrpaHHUKOB METOJ0M ITPOCKIIHIA.
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CkpemuBaroniyecss TMpsMbIe B TMPOCTPAHCTBE. YTON MEXAY HHUMHU. Memoowvl HaxodxicoeHus
PACCMOSTHULL MeAHCOY CKPEeUUBAIOUUMUCS NPAMBIMU.

Teopembl 0 mapamieabHOCTH MPSMBIX M IUIOCKOCTeW B mpocTpaHcTBe. [lapamnenbHoe
MPOEKTUPOBAHKE U n300paskeHue Guryp. [ eomempuueckue mecma modex 8 npOCMpancmae.
[lepneHIUKyNISpHOCTh NPSAMOM M IUIOCKOCTH. OpTOroHajbHOE IpoeKkTHpoBaHue. HakioHHblE U
npoekuuu. Teopema o Tpex NepueHAuKYIspax.

Buoet mempasopos. Opmoyenmpuueckuti mempas’op, KAPKACHbIL mempa’sop, PAGHOCPAHHbBL
mempas’op. IlpsamoyeonvHolil mempa’0p. Meouarnvl u bumeouanvl mempas’opa.

Ilocmpausanue mempasopa 0o napanienienuneod.

Paccrosust mexny ¢urypamu B mpoctpancTBe. OOmuUil MeprneHAnKyYIsp JABYX CKPEUIMBAIOIINXCS
MPSIMBIX.

VYrael B mpoctpaHcTBe. lleprneHauKyisipHble IIOCKOCTU. [110Wadb opmoconanvHou npoeKyuu.
Ilepnenoukynapuoe ceuenue npusmol. Tpexepaunwiii u MHocoecpanuwlil yeon. Ceolcmea nioCKux yenos
MHo202panno20 yena. Ceoticméa NIOCKUX U O8Y2PAHHLIX Y2108 mpexepanno2o yaida. Teopemvl
KOCUHYCO8 U CUHYCO8 OISl MPexespanHo2o yaid.

Bunel MHOrorpaHHukoB. Paseepmku muocoepannuxa. Kpamuatiwue nymu Ha nogepxuocmu
MHO202PAHHUKA.

Teopema Dtinepa. IlpaBunbHble MHOTOTPAHHUKH. /{6801iCIMBEHHOCb NPABUNLHBIX MHO202PAHHUKO.
[Ipusma. Ilapamnenenumnen. CpoiicTBa mnapamienenunena. [IpAMOyroiabHBIA mNapasuieienuIie].
HaxsonHbIE IPU3MBI.

[Mupamuna. Buasl nupaMu. DneMeHThI MpaBUIbHON mupaMubl. [TupamMusl ¢ paBHOHAKIIOHEHHBIMU
peOpaMu U rpaHsMU, UX OCHOBHBIE CBOHCTBA.

[Tnomaau noBepxHOCTEH MHOTOIPAHHUKOB.

Tena BpameHus: WWIMHAP, KOHYC, map u cdepa. CeueHus mwmHApa, KoHyca u mapa. LllapoBoii
CErMEHT, IIaPOBOH CIIOM, MapoBOil CEKTOP (KOHYC).

VYcedeHHas nUpaMuia U yCeUYeHHBIH KOHYC.

Onemenmul cpepuueckoii ceomempuu. Konuuecxkue ceuenus.

Kacarenbuble mpsmble M miIockocTd. Brucanuble u omnucaHHble cdepsl. Kacarowuecs cgepbi.
Kombunayuu men spawenus.

BexTops! u koopauHatsl. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpPA Ha YUCIIO. YTOJ MEXIYy BEKTOpaMHU.
CkansipHO€E IPOU3BENICHUE.

VYpaBHeHue MmiockocTu. DopMyna pacCTOSHUS MEXIy Toukamu. YpaBHeHue chepol. DPopmyna
paccmosiHus om mouku 00 naockocmu. Cnocobwi 3a0anust npsamMol ypagHeHUIMU.

Pewenue 3a0au u oOokaszamenbcmeo meopem ¢ NOMOWBIO BEKMOPOE U MemoOOM KOOPOUHAM.
Onemenmwl 2eomempuu macc.

[Tonstue oobema. OOBeMbl MHOTOTpaHHUKOB. OOBEMBI TN BpalleHus. Axcuomwvl obvema. Bvieoo
Gopmyn 00beM08 NpAMOY20IbHO20 Napaiesenunedd, npumvl U nupamuovl. Dopmynvl 0as
Haxoxcoenusi oovema mempasopa. Teopemvt 06 OMmHOWEHUAX 0OLEMOS.

Ilpunosicenus unmezpana K 6bIYUCIEHUIO 00beMO8 U nogepxHocmeu men epawenus. Illnowaos
cghepuueckozo nosca. Odbvem wiaposoeo cnos. [lpumenenue 06vemos npu pewrenuu 3a0a4.

[Tnomans chepsl.

Passepmra yununopa u kornyca. I1nomanp moBepXHOCTH HMWIMH]IPA U KOHYCA.

KoMOuHanmu MHOTOTpaHHUKOB U TEJ BPAIIEHUS.

[Tono6ue B mpoctpancTe. OTHOILIEHNE 0OBEMOB U TUIOIIA/IEH TOBEPXHOCTEN MOJOOHBIX (PUTYP.
Heuoicenus 6 npocmpancmee: napaniebHulli NEPeHoc, CUMMEMPUs OMHOCUMENbHO NIOCKOCHIU,
YeHmpanbHas CUMMEmpUst, NOOPOM OMHOCUMENbHO NPIMOLL.

IIpeobpazosanue nooodus, comomemus. Pewenue 3a0au na niocKOCmu ¢ UCNONb308AHUEM
cmepeomempuieckux Memooos.

BeposiITHOCTBL M CTATUCTHKA, JIOTUKA, TEOPUA rpadoB 1 KOMOMHATOPHUKA

22



[ToBTOpenue. Mcnonp3oBaHue TaOIHIl U TUArpamMM IS IPEACTAaBICHUS NTaHHBIX. Pemenune 3amaq Ha
NPUMEHEHHE OINMCATEeNbHBIX XapaKTePUCTUK UYHCIOBBIX HAOOpOB: CpenHUX, HAWOOJBIIEr0 U
HavVMEHBILIETO 3HAYEHUS, pa3Maxa, JUCHEPCUH U CTAHAAPTHOIO OTKJIOHEHHMs. Brluucienue 4yactor u
BEPOATHOCTEM COOBITUH. BpluucieHne BEpOSITHOCTEH B  ONbITAX C€  PaBHOBO3MOXHBIMU
JJIEeMEHTapHBIMU ~ UcXoAaMmu. lMcnonp3oBaHWe KOMOMHATOpUKH. BblumcieHue BeposiTHOCTEH
HE3aBUCUMBIX coObITHH. Mcmonb3oBanue (GopMysbl CIOKEHHUS BEPOSATHOCTEH, nuarpamm Oiinepa,
niepeBa BeposATHOCTEMH, (hopmyiibl bepryu.

Beposmnocmnoe npocmpancmeo. Axkcuomvr meopuu eeposmuocmell.

VYcnoBHas BepoATHOCTh. [IpaBuio yMHOXKEHHsI BeposTHOCTeH. DopMmyra MOJTHOM BEPOATHOCTH.
®opmyia baneca.

JluckpeTHple  ciaydaiiHble BeNMYMHBIL M pacupeneneHusd. COBMECTHbIE — paclperesIeHHUs.
Pacnipenenienre cymMMbl M IIPOM3BEJEHUS HE3aBUCHUMBIX CIy4yaillHbIX BEIUYMH. MaremaTuueckoe
O’KMJIaHUE U JIUCIIEPCHUsl CIIy4allHOM BeJMYMHBI. MaTeMaTuyeckoe OXKUJAHUE U JUCIEPCUS] CYMMBbI
CIIy4aiiHBIX BEJIMYHH.

bunapnas cnydaiiHas BenuuumHa, pacnpeaeneHue bepnymm. ['eomerpuueckoe pacmnpenencHue.
bunomuanbHOE pacrpeneneHue U €ro CBOWCTBA. [ unepeeomempuyeckoe pacnpeoeneHue u e2o
ceolicmea.

HenpepsiBHble ciydaiiHble BelM4YuHBL. IInoTHOCTE BeposTHOCTH. DYHKIUSA paCHpENCIICHHUs.
PaBHOMEpHOE pactipenenenue.

IlokazamenvHoe pacnpedenenue, e2o napamempeol.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbnoe pacnpenenenue. Oynkius Jlamnaca.
[Tapamerpsl HOpmasibHOrO pacmpezaeneHus. [lpumepsl cinydailHBIX BEIMYMH, I[OJYMHEHHBIX
HOPMaJbHOMY 3aKOHY (IOTIpEHIHOCTh HM3MEPEHUH, pOCT 4enoBeKka). [lemmpanvnas npeodenvhas
meopema.

Hepasencmeo Yebviuesa. Teopema Yebviuesa u meopema bepuynnu. 3axon Oonvuuux wuucei.
Buibopounwiii memoo usmepenusi gepossmuocmei. Ponv 3akona 6orvuux yucen 8 Hayke, npupooe u
obwecmae.

KoBapuanus aByx ciydaitHeix BenuuuH. [loHsTHe o kodddummente koppensiuu. CoBMeCTHbIC
HaOMIOJIEHUsT JBYX CIYYalHBIX BEJIMYUH. Buibopoumwiii kospguyuenm ropperayuu. Jluneinas
pezpeccusl.

Cmamucmuyeckas ecunomesa. Cmamucmuxka Kpumepus u ee yposeHb 3Hayumocmu. llpoeepka
npocmeuwux —eunome3. OMRUpudecKue pacnpeoeieHuss U UX C8A3b ¢  MeopemuyecKuMu
pacnpedenenuamu. Panzosas koppenayus.

Ilocmpoenue coomeemcmesuii. Hnvexmugnvle u clopvekmusHvie coomeemcmeus. buekyuu.
Jluckpemnuas nenpepoienocms. Ilpunyun Jupuxie.

Koouposanue. /[souunas 3anuce.

Ocnoenvie nonamus meopuu 2epagos. [epeevs. Jleouunoe Oepeso. Ceaznocms. Komnonenmor
ceasnocmu. Ilymu na epage. Jiineposvl u I amunbmonossl nymu.
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I11. TemaTuyeckoe NIVIAHUPOBAHHE € YKA3AHMEM KOJIHYECTBA YaCOB,
OTBOJMMBbIX Ha OCBOeHHe Kaka0il TeMbl 10 kiaacca

Ne Ha3Banue Konuuects | KonnuectBo | Konnuec
TEMBI, pa3jena 0 4acoB 4acoB, TBO
OTBOJUMBIX | YacoB,
Ha OTBOJIUM
MPAKTUYECKYy | bIX  Ha
10 4aCTh KOHTPOJ
b
10 knacc

1. | [loBropenue marepuana 7-9 KIaccoB 4 -

2. | JleiicTBUTEIbHBIC YKCTA 12 1

3. | Uucnosble GyHKIUH 9 1

4. | Tpuronomerpuueckue QyHKIHHA 24 1

5. | TpuroHomeTpuyeckue ypaBHEHH 10 1

6. | [IpeoOpa3zoBanre TPUTOHOMETPHUUECKUX 21 9

BBIpOKEHU I

7. | KomIuiekcHble uncia 9 1

8. [TpousBoHas 29 2

9. | KomOuHaTopuka v BEpOSITHOCTh 7 1

10. | IloBTOpeHUe Kypca aredpsl U MATEMATUYECKOTO 11 1

aHam3a

11. | Hekotopsle cBeeHUS U3 INIAHUMETPUHU 6

12. | AKCHOMBI CTEPEOMETPHUHU U UX CICICTBHS 4 -

13. | [NapannenbHOCTh MPSMBIX H TUIOCKOCTEH 16 2

14. | IleprneHAUKYISAPHOCTH MPSIMBIX U MJIOCKOCTEN 19 1

15 | MHoOrorpaHHuKH 10 1

16 | BekTopsl B mpoCcTpaHCTBE 6 -

17 | IloBTOpeHue Kypca reoMeTpun 7

Uroro: 204 15
TemaTH4ecKkoe NIIAHNPOBAHUE C YKAa3aHMEM KOJIMYeCTBa YacoB,
OTBOJHMMBIX HA OCBOCHHE KaKao0i Temsbl 11 kiracca
No HaszBanue KonuuectBs | KonunuectBo | Konnuec
TEMBI, pa3iena 0 4acoB 4acos, TBO
OTBOJMMBIX | YacoB,
Ha OTBOJIUM
MPAKTUYECKY | bIX  Ha
10 9acTh KOHTPOJT
b
11 xnacc

1. | [loBropenwue kypca 10 kimacca 4

2. MHorouseHsl 10

3. Crenenu u kopHH. CTeneHHble QyHKINN 28 2

4 Meroa KOOpAUHAT B IIPOCTPAHCTBE 16 1

S. [TokazarenbHas u orapupmudeckas GyHKIUN 38 2

6. | Hununap, KoHYyC, mIap 19 1
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7. | IlepBooOpa3Hast U MHTETpaI 7
8. | OO6bemsI Ten 31
9. DJeMEeHTHI TEOPUU BEPOSITHOCTEH U 9
MaTeMaTHYECKOW CTaTUCTUKU
10. | VYpaBuenwus u HepaBeHcTBa. CHCTEMBI ypaBHEHUN 29
Y HEPaBEHCTB
11. | IloBTOopenue 19
Uroro: 204

K paGoueii mporpamme no Maremaruke : ajaredpa u Hauajaa MaTeMaTHYECKOTO aHAIM3a

AHHOTaNUA

ypoBeHb o0pa3oBanusi — COO
YPOBEHBb 00yUYeHHsI: YIJIyOIeHHBIH

HaumenoBanue npenMera/ Kypca

Maremartuka : anre6pa 1 HayaJla MaTEMaTHYCCKOI'O
aHaJIn3a, rcOMCTPUA

Knacc

10a,10e\ 11a,118

KomnyecTBo yacos

Oo61ee uncio yacoB 3a 2 roaa odydenus — 408, u3 Hux
204 gaca B 10 xmacce (6 yaca B Heznento), B 11 kimacce —
204 gacoB (6 4acoB B HEJIEIIIO).

Kparkas xapakrepucTuka Kypca

B cootBercTBHHM ¢ puHATON KoHuenuuen pa3BuTus
MaTeMaTH4ecKoro oopa3oBanus B Poccuiickoit
denepanun, MaTeMaTHYECKOE 00OPa30BaHKE PEIIALT, B
YaCTHOCTH, CJIEAYIOIINE KIFOUYEBBIC 3a/1aUn: —
«MPETOCTABIATH KAKIOMY 00y4aromeMycs
BO3MOKHOCTh JOCTUKEHHUS YPOBHS MAaTEMaTUYECKUX
3HaHMWI, HEOOXOIUMOTO JJIS aTbHEHIIIEH yCIenTHoM
JKM3HH B OOILIECTBEY; — «00ECIIEUNBATh HEOOXOIUMOE
CTpaHe YKCIIO BBIMTYCKHUKOB, MaTeMaTHYECKas
MOATOTOBKA KOTOPBIX JOCTATOYHA JIsl IPOJOJIKEHUS
00pa3oBaHus B Pa3IUYHBIX HATIPABICHUSIX U TS
MPaKTUYECKOU JeATEIbHOCTH, BKIIIOYAs IPENOIaBaHNe
MaTeMaTHUKHU, MaTeMaTHYECKUE UCCIeA0BaHus, paboTy B
cdepe nHGOPMAIIMOHHBIX TEXHOIOTUHN U JIp.»; — «B
OCHOBHOM OOIIEM U CpeHeM 00111eM 00pa3oBaHUHU
HEO0O0XO0IUMO MPEAYCMOTPETH MOATOTOBKY
00ydJaronuxcsi B COOTBETCTBUU C MX 3alIPOCAMU K
YPOBHIO MTOJATOTOBKH B c(hepe MaTeMaTu4ecKoro
00pazoBaHU.

COOTBETCTBEHHO, BBIJICISAIOTCS TP HAIIPABJICHUS
TpeOOBaHUH K pe3yIbTaTaM MaTeMaTHIECKOTO
oOpa3oBanus: 1) IPaKTHUKO-OPUEHTUPOBAHHOE
MaTeMaThuyeckoe o0pa3oBaHue (MaTeMaTuKa Jist
JKU3HM); 2) MaTeMaTUKa JIJIs UCIIOJIb30BAaHUS B
npodeccun; 348 3) TBOpUECKOE HAMpPaBIICHNUE, HA
KOTOpOE HalleJIeHBI T€ 00yJaroIuecs, KOTopbie
IUTAHUPYIOT 3aHUMAThCS TBOPUECKOM U
HCCIIEIOBATENLCKOM paboTOoil B 00JIACTH MAaTEeMAaTHKH,
(U3UKU, DKOHOMUKH U IPYTUX 001acTIX. DTH
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HaNpaBJICHUS PEATN3YIOTCS B IBYX OJ0Kax TpeOoBaHUN
K pe3yJbTaTaM MaTeMaTH4ecKoro 00Opa3oBaHMUsL.

Ha yrimy6nennom ypoBHe: — BeimyckHUK HayduTcs B 10—
11-m knaccax: i yCHEIMIHOTO MPOOKEHHS
00pa30BaHMs MO CHEUATBHOCTSIM, CBA3aHHBIM C
IPUKJIAJAHBIM UCIIOJIb30BAHUEM MAaTEMAaTUKH. —
BbIyCKHMK HOJTYyYUT BO3MOXHOCTh HayuuThes B 10-11-
M KJ1accax: AJisi o0ecre4eHus: BO3MOXKHOCTH YCIIEIIHOTO
NPOI0IDKEHHU 00pa30BaHUs 10 CIICIHATBHOCTSIM,
CBSI3aHHBIM C OCYIIIECTBICHUEM Hay4YHOU U
HCCIIEIOBATEIBCKON AEATEIBHOCTH B O0JIACTH
MaTEMaTHKU U CMEKHBIX HayK.

OO0pa3oBaresibHbIE TEXHOJIOTHH,
UCTIOJIb3yeMbIe B 00y4CHUN

TexHonorus HpO6HeMHOI‘O O6y‘leHI/I${,

TexHonorust GopMUPOBAHUST YHUBEPCATBLHBIX yUSOHBIX
NEeUCTBUHI

TexHOJIOrHsI OLIEHKH JOCTHKEHUS IIIIaHUPYEMbIX
00pa30BaTENIbHBIX PE3YJIbTATOB

TexHomorns Pa3BUTHA KPUTHYCCKOTI'O MBILIJICHUSA

OOyueHue B COTPYIHUYECTBE: KOMAaHIHAS U TPYIIIOBas
pabora

Mertoabl u popMbI

Mertoabl: cOBECHBIE, HATTIAAHbBIE, TPAKTUYECKHE,
METO]I IPOOJIEMHOT0 00yUYEHHUS.

®dopmbl: (ppoHTaTBHAS, TPYNIIOBAsl, UHANBUAYAIbHAS

Crpykrypa Kypca

Anrebpa, reoMeTpHsi, Hayajga MaTeMaTHYECKOTO
aHaJM3a, BEPOATHOCTh M CTATUCTHKA, JIOTUKA, TEOPHUS
rpaoB 1 KOMOMHATOPHKA.

@OopMBI IPOMEKYTOUHON
aTTecTaluu

Htorosast KOHTpoJIbHAs paboTa

VYueOHUK

A.I''Mopakosuy, [1.B.CemenoB. Anrebpa u Hayalna
MaTemaTtuueckoro ananusa 10, Anrebpa u Hayana
MaTemaTtuueckoro aHanusa 11,gactul, 2, yrinyoneHHbIH
YPOBEHb.

JI.C.ArtanacsH. ['eomerpus 10-11.

DneKTpoHHbIE 00pa3oBaTeNbHbIE
pecypesl
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