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PaGouast mporpamma yueonoi quctumauabl OV/J[. 11 MATEMATHUKA
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

benepabHOTO TOCYAapCTBEHHOTO oOpa3zoBaTenbHOro cranmapra (mamee —DPI'OC COO)
cpennero o6mero ooOpazoBanus (manee — DI'OC COQO), yTBEpKIAECHHOTO TPHKA30M
MunucrepcrBa obpa3oBanus u Hayku Poccuiickoit ®@eneparuu ot 17.05.2020 1. Ne413 (c
H3M.);

@denepanbHOTO TOCYJApCTBEHHOTO 00pa3oBaTENbHOTO CTaHIApTa M0 CIEHUATbHOCTH
cpenHero npodeccuonanbHoro oopazosanus (manee — CIIO) 18.02.09 IlepepaboTka Hedtu
Y Ta3a, YTBEP)KJIECHHOTO MpUKa3oM MuHUCTEpCTBOM IpocBenieHus Poccuiickoin denepannu
ot 17 Hosi6ps 2020 r. N 646;

PexoMenaanusiMu 1o opraHu3alyy MOJy4eHUs CpelHero oouero oopa3oBaHus B mpejaenax
OCBOCHHSI 00pa30BaTENIbLHBIX MTPOTPaAMM CPETHETO MPodhecCHOHaTBLHOTO 00pa3oBaHus Ha Oase
OCHOBHOro 0011ero obpa3oBaHus ¢ yueToM TpeOoBaHUU (helepallbHBIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHbIX CTaHAAPTOB U MOJy4aeMOW CHEeNHaTbHOCTH WJIM NPO(ECCUU CpPeaHEro
npodeccuoHaabHOro obpazoBanus (MHcbMO [lemapTamMeHTa rocynapcTBEHHOW MOJIMTUKU B
chepe moaroroBku pabounx kaapoB u JI1O Munobpuayku Poccum ot 17.03.2015 Ne 06-
259),

[IpumepHoO TporpamMmbl Yy4eOHOW TUCHMIUIMHBI MartemaTuka: AnreOpa v Havajga aHalu3a,
reoMeTpusi Ui Npo(ecCHOHATbHBIX 00pa30oBaTEIbHBIX OpPraHU3alMii, PEKOMEHIOBAaHHON
@enepalibHBIM TOCYIaPCTBEHHBIM aBTOHOMHBIM yupexaeHueMm «dDenepanbHblii HHCTUTYT
paszBuTusi oopazoanus» (nainee — DI'AY «OHPOy») B kauecTBe MPUMEPHOM MPOTPAMMBI TS
peanm3any OCHOBHOW TpodeccuoHanbHOl obOpa3oBaTenbHON mporpammbl CITIO Ha 6ase
OCHOBHOTO OOIIIET0 00pa30BaHMs C MOJTYyYEHHEM CPEIHETO O0IIero o0pa3oBaHus, MPOTOKOI
Ne 3 ot «21» urons 2015r., peructpauronHblil Homep penensuu Ne377 ot «23» urons 2015r.
DOI'AY «DUPO»;

e PaGoueii mporpamMmsel Bocriutauus o cnernuansaoctu 18.02.09 IlepepaboTka HedTH 1 raza

Paccmotpena u omobpena Ha 3acenanuu [1IIK sxkoHOMUKM 1 OyXTanTepcKoro y4era:
npotokois Ne§ ot «09» anpens 2021 r.
PazpaboTumnku:

lIpenogasareib Bbiciell KaTeropuu

CHT (dunnana) ®I'bOY BO «lOT'V» zlflq Pl A.C.Kynaruna

lIpenogaBatens BeICIICH KaTeropuu

CHT (dunmnana) ®I'BOY BO «1OT'Y ﬁ*_;fg’_l%T./\.Pm\'oacmﬂ
4

IIpeacenareas K sxonomuku u Oyxranrepekoro yuera;
IIpenoasate s BuICOISH KaTeropuu 4/
K

1,
CHT (¢pusmana) ®I'bOY BO «HOT'Y» 4/(/‘/, M.C.Macuena
el

Pabouas nporpamma corsacorana. MHGOpManoHHoe obeciiedyetne vueGHON THCLMITHHBL
COOTRETCTBYET TPEOOBAHMAM K YCIOBHAM PAMIZALHN TPOIPAMMABL TOITOTOBKH CHEHHATHCTOR
CpeIHero 3BeHa

3asenytowas ondaunorekoit CHT (punnana) @TBOY BO «1OTV» (" ___T.H. Perternukosa
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEN ITPOT'PAMMBI YYEEHOM
JAUCHUIIVIMHBI OY 1. 0S MATEMATHUKA

1.1 MecTo 1MCUMIVIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMBbI:

Vuebnas quctinmumaa «OY/l. 11 MATEMATUKA» sBisieTcst 00s3aTeIbHOM 4aCThIO
00111e00pa30BaTENBLHOrO UKJIIA IPOrPAMMBI IIOATOTOBKHU CIIELUAINCTOB CPEIHETO 3BEHA B
cootBercTBUU ¢ ®I'OC no crenmanbrocTy 18.02.09 IlepepaboTka HedTH U Ta3a.

VYyeOHast AUCIUIUIMHA OTHOCUTCS K TpeAMETHOH obiactm «Marematuka ¥ MH(POPMATHKA»
dIocC COO.

YpoBeHb ocBoeHus yueOHOU auciumiiuHbl B coorBeTcTBHU ¢ PI'OC COO yrinyOneHHbIH.

1.2 Ilnanmpyemble pe3yabTAThl OCBOCHHS Y4eOHOM M CIMIIJIMHBI:
JUYHOCTHBIE pe3yiabTarsl (JIP Y]):

JIP Y1 copMupoBaHHOCTH MPEICTABICHUA O MATEMATUKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CPEJICTBE MOJICITUPOBAHHUS SIBJICHUN U TIPOLECCOB, UACSIX U METOJaX MaTEMaTHKHU;

JIP Y12 noHuMaHue 3HAYUMOCTM MaTeMaTHUKA Ui HayYyHO-TEXHHUYECKOro Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIEeYeIOBEYECKOU KYJIbTYpHI
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHS MATEMATUKH, YBOITIOLIMEN MAaTEMAaTUYECKUX UIEH;

JIP Y A3 pa3Burue JIOTUYECKOTO MBIIIJIECHUS, MPOCTPAHCTBEHHOIO BOOOpaXeHUs,
QITOPUTMUYECKONU KYIbTYPhl, KPUTHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIMMOM JUIS
Oynyme mnpodecCHOHANBHOM  JEATeTbHOCTH, JUIS TMPOJOJDKEHUS OoOpa3oBaHHMs U
camMo00pa3zoBaHus;

JIP Y]I4 oBnaneHne MaTeMaTUYeCKUMHU 3HAHUSIMH W YMEHHSIMH, HEOOXOJUMBIMH B
MOBCETHEBHOM JKU3HM, I OCBOCHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCLUMUIUIMH U
JTUCIUTIIMH TPO()ECCHOHAIBHOTO IHKIA, JUIS TIOJy4eHHs oOpa3oBaHMs B OO0JacTIX, HE
TpeOYIOMMX yrTyOJIEHHOW MaTeMaTHYeCKON MOITOTOBKH;

JIP Y]IS roToBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa3oBaHHUIO, HA
MPOTSKEHUH BCEW KM3HHU; CO3HATEIHHOE OTHOIICHHE K HEMpPEephIBHOMY 00pa3oBaHUIO Kak
YCJIOBHIO YCTICIITHON MTPO(ECCHOHAIIBHON U 00IIIECTBEHHOM JIEATETLHOCTH;

JIP Y]I6 TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENIbHOW, TBOPUECKOW W OTBETCTBEHHOM
NeSITEIbHOCTH;

JIP Y17 roTOBHOCTh K KOJUIGKTMBHOH pa0oTe, COTpYyIHHUYECTBY CO CBEPCTHUKAMHU B
00pa3zoBaTeNbHON, OOIIECTBEHHO TOJIE3HOMW, Y4YEOHO-UCCIIeN0BATEIbCKOM, MPOEKTHOW W
JIPYTUX BUAAX JEATEIbHOCTH;

JIP Y]I8 otHOmIeHNe K TpodecCHOHATbHON JeITeTbHOCTH KaK BO3MOXXHOCTH Yy4YacTHs B
PEIIeHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIEM.

memanpeomemuvix (MIIP):

MIIP 1 — ymeHHE CaMOCTOSITENILHO OMNPEAENSTh LEIH AEATEIBHOCTH M COCTABIISITH IJIaHBI
JEATEIbHOCTH;  CAMOCTOSITEIbHO  OCYIIECTBIIATh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
ACATCIIBHOCTDh, UCIIOJB30BATh BCC BO3MOIKHBIC PECCYPChI I JOCTUKCHUSA TTOCTABJICHHBIX ueneﬁ
U peasi3aliuy TJIaHOB EATEeIIbHOCTH; BRIOMPATh YCIIENTHBIE CTPATETHH B PA3TUYHBIX CUTYaIIHSX;
MIIP 2 — ymeHHMe MPOIYKTHBHO OOLIATHCS M B3aWMOJICHCTBOBATH B TPOILIECCE COBMECTHOU
NESATeTbHOCTH, YYHUTHIBATh TMO3HMIIMM JPYTHX YYaCTHHKOB JIESTEIBHOCTH, S(PPEKTHBHO
paspemars KOHMINKTHI,

MIIP 3 — BnajeHWe HaBBIKAMHU TTO3HABATEIIBHOW, y4eOHO-MCCIEIOBATEIBCKOW W TPOSKTHOM
JACATCIIbHOCTH, HaBbIKaMH paspCiicHu-d HpO6JIeM; CHOCOGHOCTB nu TOTOBHOCTH K
CaMOCTOATEJIbHOMY TTOMCKY METOJOB PEHIEHUs] MPAKTUYECKUX 3a]a4, TPUMEHEHUIO Pa3InYHbIX
METOAO0B ITIO3HAHUS;



MIIP 4 —TOTOBHOCTH M CIOCOOHOCTh K CaMOCTOSITEIHHOW WH()OPMAIMOHHO-TTO3HABATEIHHOM
JESITEIIbHOCTH, BKIIIOYash YMEHHE OPHEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(POPMAIIUH,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATh HHGOpPMALMIO, TOJYy4aeMyl0 U3 pa3IMYHBIX
HMCTOYHHUKOB;

MIIP S —BnageHue A3BIKOBBIMU CPEACTBAMU: YMEHHE SICHO, JOTUYHO U TOYHO M3JIaratb CBOIO
TOYKY 3pEHUSI, UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

MIIP 6 —BnaneHue HaBBIKAMH ITO3HABATEIBHOW pe(deKCMM KaK OCO3HAaHMSI COBEPIIAEMBIX
JEMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHM, T'PAHUILl CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIbHBIX 3a7a4 U CPEACTB IS UX JOCTUKEHNUS,

MIIP 7 —ueneycTpeMIIeHHOCTh B MOMCKaX M MPUHATUH PEILIEHUH, COOOpa3sUTEeIbHOCTD U
UHTYWLMSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHHUI; CIHOCOOHOCTh BOCHPUHUMATH
KpacoTy U FapMOHHUIO MUPA.

npedmemublx 0az06020 Kypca mamemamuxku.:

ITP(6) 1-copMHUpOBaHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4aCTH MHUPOBOW KYIbTYpHI U
MeCTe MaTeMaTHKd B COBPEMEHHOW LMBUIIM3ALMHU, CIIOCO0aX OMHCAHMS SBJIEHUN pearbHOIro
MHUpPa Ha MaTEMAaTUYECKOM SI3BIKE;

ITP(0) 2 —chopMupOBaHHOCTH MPEJCTABICHUN O MAaTEMAaTHYECKUX TOHSTHIX KaK Ba)KHEHIIMX
MaTEMaTUYECKUX MOJEIAX, IO3BOJIAIOIIMX OMKMCHIBATh U U3y4aTh Pa3HbIE IIPOLIECCH U SBJICHUS;
MTOHUMAaHKE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MOCTPOCHUSI MAaTEMAaTHYECKNUX TEOPUIL;

ITP(0) 3 —BnaseHne METOAAMHU J0KA3aTENBCTB U AITOPUTMOB PELICHUS, YMEHUE UX IPUMEHATD,
IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/]1a4;

ITP(0) 4 —BnagcHNE CTAaHAAPTHBIMU MPUEMaMU PELICHUs PAllMOHAIBbHBIX U MpPpallMOHANIbHBIX,
MIOKa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB, UX CHUCTEM;
MCII0JIb30BaHNE FOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM, B TOM UHUCIIE JJIS TIOMCKA ITYTH PELIECHUS U
WJUTFOCTPALIMM PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

IMP(6) S5 —chopmupoBaHHOCTH TpeACTAaBICHUNH OO0 OCHOBHBIX IOHATHAX MaTeMaTHYECKOTO
aHalM3a M UX CBOWCTBaxX, BIJIAJIEHUE YMEHHEM XapaKTepU30BaTh IMOBEACHUE (DYHKUIHH,
MCII0JIb30BaHUE TIOJYYEHHBIX 3HAHUH JUIs1 ONIMCAHUS U aHAJIN3a pPeabHbIX 3aBUCUMOCTEN;

IIP(6) 6 —BnageHre OCHOBHBIMM MOHSTHUSAMH O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢urypax, ux OCHOBHBIX CBOMCTBAxX; C()OPMHUPOBAHHOCTb YMEHHUS PACIIO3HABATH T€OMETPHUUECKUE
burypsl Ha uyeprexax, MOJAENAX U B peaJbHOM MHpE; MPUMEHEHHE H3yYEHHBIX CBOMCTB
reoMeTpuueckux Quryp u QopMmysn JUis pemeHHs TeOMeTPUYEeCKUX 3a7ady M 33434 C
MIPaKTUYECKUM COJEPKAHUEM;

IMP(G) 7 —chopMUPOBAHHOCTH MPEICTABICHUH O Tpoleccax U SBICHUSAX, HMEIOIIUX
BEPOSITHOCTHBIA XapaKTEp, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaJbHOM MHUpPE, OCHOBHBIX
HNOHSTHUSIX JIEMEHTAPHON TEOPUHM BEPOSTHOCTEW; YMEHHUI HaXOAWUTh U OLIEHUBATh BEPOSTHOCTU
HACTYIUICHHS] COOBITUI B MPOCTEUIINX MPAKTUUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHBIX BEJIIMYUH;

IIP(6) 8 —BiameHWe HaBBIKAMU HCMOJb30BAHHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM MpPHU
pelIeHNH 3a1a4.

* npeOMEemHbIX Y2iyO1eHHO20 Kypca MamemMamuKku:

IMP(y) 1- chopMupoOBaHHOCTH TPEACTABICHUH O HEOOXOIUMOCTH JOKa3aTeNbCTB IPH
000OCHOBAaHMM MAaTEeMaTHMYECKUX YTBEPXKIEHUH M pOJM AaKCHOMATUKH B TPOBEACHUU
JEAYKTUBHBIX PacCyXIECHUN;

IMP(y) 2 - chopMHpPOBAaHHOCTH TOHSATHHHOTO ammapara IO OCHOBHBIM paszliejaM Kypca
MaTeMaTHKH; 3HAaHUI OCHOBHBIX TeOopeM, (HOpMYI M YMEHHSI UX IPUMEHATh; YMEHUS JI0Ka3bIBaTh
TEOpEeMbI U HaXOAUTh HECTAH/IaPTHBIE CIIOCOOBI PEIICHHUS 3a/1ay;



6

IMP(y) 3 - chopMHpPOBAHHOCTL YMEHUW MOJEIMPOBATH pEaTbHbIE CUTYyaIlMH, HCCIIEI0BATh
IIOCTPOEHHBIE MOJENIN, UHTEPIPETUPOBATD MOJYUYEHHBIH PE3YIIbTAT;

IMP(y) 4 - chopMHUpPOBAaHHOCTH TPEACTABICHUH OO0 OCHOBHBIX MOHATHAX MaTEMaTHYECKOTO
aHamM3a M MX CBOWCTBaX, BJIAJCHHE YMEHHEM XapaKTepH30BaTh MOBEACHHE (DYHKIIHIA,
MCIIOJIb30BAHUE MMOTYYEHHBIX 3HAHUH JJI1 ONIMCAHUS U aHAJIN3a PEaIbHbIX 3aBUCUMOCTEH;

ITP(y) S- BnaneHue yMEHUSIMU COCTaBJIEHMsI BEPOSITHOCTHBIX MOJEJEHN IO YCIOBHIO 3aJlaud U
BBIUMCJICHHUS] BEPOSITHOCTU HACTYIUIEHUS COOBITUH, B TOM YHCJIE C IpUMEHEHHeM GopMyl
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUM BEPOATHOCTEH; HCCIEAOBAHMS CIIydailHBIX
BEJIMYMH 10 UX PACIPEIETICHUIO.

Jlmanoctrele pe3ynbrathl (JIP) peanmuzamuu nporpammsl Bocniutanus, ompeneneHasie @I'OC
COO (B pen. ITpukazoB Muno6puayku PO ot 11.12.2020 N 712):

JIP 1- Poccuiickyto IpakIaHCKyI0 WJIEHTHYHOCTb, IaTPUOTU3M, YBAKEHUE K CBOEMY Hapony,
YyBCTBa OTBETCTBEHHOCTHU mepen PoauHON, TopIocTh 3a CBOM Kpaii, cBoro PoauHy, npoiioe u
HACTOSAIIEE MHOTOHALIMOHAJIBHOTO Hapoja Poccuu, yBakeHHE TOCYAApCTBEHHBIX CHMBOJIOB
(rep6, nar, rumn);
JIP 5 - CdopMupoOBaHHOCTH OCHOB CAMOpPA3BUTHS U CAMOBOCHHUTAHHS B COOTBETCTBHH C
o0l1eYesIOBeYeCKUMH [IEHHOCTSIMU U HJiealaMH TPa)kJIaHCKOro O0O0IlecTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUECKOH M OTBETCTBEHHOMN JESITETLHOCTH;
JIP 7 - HaBbIk# COTpYyAHUYECTBA CO CBEPCTHUKAMHU, I€THbMU MJIAIIEr0 BO3PACTa, B3POCIBIMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, YUeOHO-HCCIeI0BATENbCKOM, MPOSKTHOW U APYrUX
BUJIaX JESTENBHOCTH;
JIP 9 - ToTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, HA
INPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMpPephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MpodecCHOHANBHOMN 1 00IIECTBEHHOM NeSTEIIbHOCTH,

JIP 14 - ChopMHpOBaHHOCTD IKOJIOTUUYECKOTO MBITIUICHUSI, TOHUMAaHHMSI BIMSHUS COIUATBHO-
HKOHOMHUYECKUX MPOIECCOB HAa COCTOSHUE NPUPOTHON U COIIMATILHOM CpeJibl; IPHOOpeTeHne
OIIBITA FKOJIOTO-HAPABICHHON J€ATEIbHOCTH.

2. CTPYKTYPA U COAEPKAHUE YYEBHOM JJUCITUITIINHBI
2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThl

Buj yueOHoii padoThl O0bem B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl y4eOHOM AU CHMIIIMHBI 258

B TOM YHCJIC:

TeopeTHYeCKoe o0yueHue 234

[IpomexyTounas arrecranus B popMme dK3aMeHa 24



https://normativ.kontur.ru/document?moduleId=1&documentId=379742

2.2. TemaTuyecKkii IJIAH M COIEPKAHUE Y4eOHOM JUCHUILINHBI MATEMATHKA

HaunmeHoBaHue Conep:xaHue y4eOHOr0 MaTepHaJa, 1a00paToOpHble M NPaKTHYecKHe PadoThl, CAMOCTOsITe/IbHAsI paboTa O0bem yacos Yposenb
pa3ieioB U TeEM o0yyamuxcs, KypcoBas padoT (IPOeKT) (eciu npedycmompensi) OCBOEHUSI
1 2 3 4
Paznen 1. Beenenue 1
Coaep:xaHue yuedOHOro MaTepuaja
MateMaTika B HayKe, TEXHUKE, JKOHOMHKE, HH(POPMAITMOHHBIX TEXHOJIOTHSIX U MPAKTHIESCKOH AestenpHOCTH. Llenn u ITP(6) 1,
3aJ]a4y U3y4YECHUs] MAaTEMAaTHKHU B YUPEXKICHUIX HAYAILHOTO M CPEIHETO NMPO(eCcCHOHAILHOTO 00pa3oBaHusl. JP1,5,7,9, 14
Pasnen 2. Auredpa
Tema 2.1. Copep:xanue yueOHOro MaTepuaJa 13
IloBTOpEHHE. Leunble u panronanbHble yncna. JerictBurenbubie uncina. [IpubiamxenHsie Berauciaenus. KommekcHsle uncna. Benukas ITP(6) 1,
PasBurHe nonsitust 0 | OreyecTBEHHAs BOMHA B IU]pax. IP(y) 2,
4HcIIe. JIP1,5,7,9, 14
Tema 2.2 Copep:xanue yueO0HOro MaTepuaJa 32
Kopuu u crenesn 1 | Kopun u crenenn. KopHu HaTypajgbHOW CTENIEHH M3 YKMCNA U UX cBoiicTBa. CTENEHU C palMOHAIBHBIMU [TOKa3aTeIsIMH, I1P(6) 2,
Jorapupmbl ux coiictBa. CTeneHu ¢ JeHCTBUTENbHBIMU MOKa3aTeasiMu. CBOMCTBa CTENEHH C JEHCTBUTENILHBIM IMOKa3aTeIeM. ITP(y) 2
Jlorapugm. Jlorapugm umncaa. OcHoBHOE JoraprudMUUEcKoe TOXIECTBO. JlecsTHUHBIE W HAaTypaJbHBIE JOTapu(pMBbI. JP1,5,7,9, 14
[IpaBuna neiictBuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBaHHIO.
IIpeodpa3zoBaHue anredpanyeckux BbIpaskeHHil. [IpeoOpazoBaHue palOHATIBHBIX, UPPALHOHATIBHBIX CTEICHHBIX,
MIOKa3aTEIbHBIX W JIOTAPU(PMUIECKUX BBIPAKCHHH.
KonTponbHas padora nmo teme:
«ITpeobpazoBaHye OKa3aTENbHBIX U JIOrapu(PMHUECKUX BBIPAKCHUIY.
Tema 2.3 Copep:xxanue yueO0HOro MaTepuaJa 32
OcHOBBI Papnannas mepa yria. Bpamarensnoe nsmkenne. CuHyc, KOCUHYC, TAHT€HC M KOTaHT'€HC YUCIA. IP(6) 1,
TPUITOHOMETPHH OcCHOBHBIE TPUTrOHOMETpHUUECKHE ToxAecTBa. Dopmynsl mpuBeneHus. Dopmynsl ciaoxeHus. DopMyssl yIABOEHHUS. ITP(y) 2,
@opmynvt  nonosunnozo yena. llpeoOpa3oBaHHS CYMMBI TPUTOHOMETPUYECKHX (YHKIMA B MNPOM3BEACHUEC W JP1,5,7,9, 14
MIPOM3BECHUS B CYMMY. Bulpasicenue mpuecoHoMempuieckux QyHKyuil yepes maneenc noa08UHHO20 apeymMenmad.
IIpocreiiime TpUrOHOMETPUIECKUE ypaBHEHHUS. [Ipocmetiwue mpucoHomempuieckue nepasencmea. ObpaTHbIe
TPUTOHOMETPUUYECKHE QYHKIMU. APKCHHYC, apKKOCHHYC, apPKTaHT€HC YHCIIa.
Tema 2.4 Coaep:xaHue yuedOHOro MaTepuaja 18




DyHKUHMHT, X @yaxnuu. OO0NacTh ONMpeneNeHus W MHOXKECTBO 3Ha4YeHHWH; rpaduk (yHKIWH, MOCTpoeHHe TrpadukoB QYHKIHI, ITP(6) 1,
cBoiicTBa U rpaduKu. | 33JaHHBIX PA3IMIHBIMU CIIOCOOAMH. ITP(y) 4,
CreneHHble, CaoiicTBa (YyHKUMH: MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTb, OIPAaHUUYEHHOCTb, TEPUOIUYHOCTh. I[IpoMeEXyTKU JP1,5,7,9, 14
nmoKa3aTeJbHbIE, BO3pacTaHusl U yObIBaHUWS, HauOOJbIIEe W HaMMEHBIIEE 3HAUCHHUS, TOUKU PKcTpeMyMa. ['padudeckas MHTepIpeTaIys.
gorapupmuueckue u | [Ipumepsl (QyHKIMOHANBHBIX 3aBUCHMOCTEH B pPEaJIbHBIX MpOLEcCax M SBICHMAX. ApH]MeTnyecKkue onepaunuu Haj
TpuroHomerpuyeckue | Gyakumsamu. Cnoxnas GyHKIus (KOMIIO3HINS).
¢yukuuu. O6parunie | OdpaTusie pynknun. Oonacme onpedenenus u obaacme suavenuii oopamnot gyuxyuu. I padux obpamuou Gynxyuu.
Tpuronomerpuueckue | IlpeodpasoBanus rpaduxos. I[lapamnensHeIil mepeHOC, CHMMETPUS OTHOCHUTENBHO OCeil KOOpAWHAT W CHUMMETPHS
pyHkuun. OTHOCHTEIIFHO Havaja KOOPIMHAT, CHMMETPHS OTHOCHTEIBHO MPAMOM y = X, PAacTSHKEHHE M CXKaTHe BIOJIb OCeH
KOOp/AWHAT.
CreneHHBIe, TOKa3aTeNbHBIE, JOTapUPMHUECKHE W TpHUTrOHOMeTpudeckwe ¢yHKunu. OmnpeneneHus (GYHKIAH, WX
CBOICTBa 1 rpaduKy.
OOpaTHbIe TPHTOHOMeTpHYecKHe GyHKIHH.
Bkian coBeTckoro MareMaruka, nejarora, J0KTopa pu3nko-maremarnyeckux Hayk B.JI. [oH4apeHKko B pa3BuTHE
TOHATUS (PYHKIIHH.
Tema 2.5 Copep:xanue yueOHOI0 MaTepuaJa 30
VYpaBHenust u PaBHOCHILHOCTH YPaBHEeHHIi, HEPABEHCTB, CHCTEM. ITP(6) 4, 8,
HEepaBeHCTBa PanmonanbHble, HPPAlHOHAJILHBIE, TOKA3ATeIbHbIE, JorapupmMuieckue W TPUTOHOMETPHYECKHe YPaBHeHUS U ITP(y) 2,
cucreMbl. OCHOBHBIE MTPUEMBI UX pelIeHHs (pas3iio’keHWe Ha MHOMHTEINM, BBEJICHUE HOBBIX HEM3BECTHBIX, MOJCTAHOBKA, JP1,5,7,9, 14
rpad4IecKuii MeTo ).
PaunnonanbHble, moka3aTelbHble M Jorapupmmyeckume  HepaBeHcTBa. OCHOBHBIE IIPHEMBI HX pEIICHHS.
Hcnosb3oBanne CBOMCTB M rpadukoB (pyHKIUi NpH pellleHHH yYPABHEHWI M HepaBeHCTB. MeToJ MHTEpBaJOB.
N3o0paxkeHre Ha KOOPIMHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHHH M HEPaBEHCTB C ABYMsI EPEMEHHBIMU H
UX CHCTEM.
[IpuMeHeHHEe MaTeMaTHYECKUX METOJOB [UIS PEIICHHS COACP)KAaTeNbHBIX 3aJad W3 pa3IMIHbIX oOjacTedl HayKu u
NpakTUKU. VIHTepIpeTanyst pe3yabpTara, yaeT peaJbHbIX OTpaHHIeHUI.
KouTpoabHasi padora no reme:
«PerreHne mokazaTeNbHBIX U JIOTAPH(OMUIECKUX YPAaBHCHUH U HEPABEHCTBY.
Pazgen 3. HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Tema 3.1 Coaep:xaHue yuedOHOro MaTepuaja 24
Mpoussoanas. IIpousBoaHas. [ToHsTHe O TPOU3BOAHON (PYHKITNH, €€ TCOMETPHUUCCKUI 1 (DU3NICCKUIN CMBICT. Y paBHEHUE KacaTeIbHOU I1P(0) 2, 5, 9,
K rpaduky ¢ynkiun. [Ipon3BoaHbIe CyMMBI, pa3HOCTH, IPOU3BEICHUS, YacTHOTO. [IpoM3BOAHBIE OCHOBHBIX IP(y) 2,3,4,
aJIeMEeHTapHbIX QyHKuuMi. [IppuMeHeHne MPOM3BOAHON K MCCIIEIOBAHUIO (DYHKIUH U TOCTPOEHHIO IpaduKoB. JIP1,5,7,9, 14

IIpoussoonsie obpamuoil pynxyuu u komnosuyuu Gyuxyuu. IIpuMeps! HCIIOTB30BaHHS MPOM3BOTHOMN IS HAXOXKICHHS
HAWTYYIIIero pelIeHus B MIPUKIAAHBIX 3a1a9ax. Bropas mpons3BogHast, ee TeOMETPHUSCKUI U (PU3UIECKUI CMBICT.
IIpumeHeHue MPOU3BOIHOM K MCCIeA0BaHNI0 (PYHKIIMK U TIOCTPOEHHUIO TpadukoB. HaxoxaeHne CKOpoCTH IS Tporiecca,
3a1aHHOTO opMysoi u rpadukoM. [TpakTHIecKOoe MPUITOKEHNE TIPOU3BOTHOM.

KonTpoabHasi pabora no Teme:
« Tlpon3BojHast GYHKIMU U €€ MPUIIOIKESHUSI




Tema 3.2 Coaep:xaHue yuedOHOro MaTepuaja 20
IlepBooOpa3nas u IMepBooOpa3Hass U uHTerpaj. HeompeneneHHbI MHTErpal M €ro CBolicTBa. HemocpeacTBEeHHOE HHTETPHpPOBAHUE, IP 2, 5,
HHTErpall. METOJ] 3aMEHBI. IIP(y) 2,4
OnpeneneHHblii MHTErpajd M ero reoMerpuyeckuii cmbicid. OCHOBHbIE CBOMCTBA OINpPEAEIECHHOIO HHTErpana. JP1,5,7,9, 14
[IpuMeHeHHE ONpEACICHHOTO WHTETpata sl HaXOKICHUS IUIOMIaIu KPUBOIHHEHHOHN Tpamerun. @opmyna HeroTona—
Jleitonuna. [Ipumepsl mpUMEHEHUST HHTErpajia B (pU3MKe U reOMETPUH.
KonTpoabHas padora no teme:
«OrmpeienieHHBIN HHTETPAJ U €0 TPIIIOKCHHD.
Pa3znen 4 T'eomeTpus
Tema 4.1 Coaep:xaHue yuedOHOro MaTepuaja 12
IIpsimble AKCHOMBI MJIaHUMeTPUH. B3auMHoe pacmoJioikeHHe ABYX HMPSIMbIX B MpocTpaHcTBe. [lapamiensHOCTh MPSIMON U P (6) 3, 6,
IUIOCKOCTH B TI0CKOCTH. [TapaynelbHOCTh TIOCKOCTEH. IMP(y) 1,
NPOCTPAHCTBE IlepneHaMKYJIAPHOCTH NPAMON U MJIOCKOCTH. [leprieHauKynsip ¥ HaKJIOHHAs. YTOJI MEXAY MPSIMON M IIOCKOCTBIO. JP1,5,7,9, 14
JIByrpaHHbIi yron. Yroa Mexay miaockocTsaMu. [lepneHaukynsapHOCTb ABYX MIOCKOCTEH.
I'eomeTpuyeckne mpeodpa3oBaHUsi MNPOCTPAHCTBA: MAPAJLIENBHBIA TEPEHOC, CHMMETPUS OTHOCHTEIHLHO
TLUIOCKOCTH.
IapamnensHoe poekTHpoBanue. [lioujads opmozonanvrol npoexyuu. 1300paxkeHue MpoCTPaHCTBEHHBIX QUTYD.
Tema 4.2 Copep:xanue yueOHOro MaTepuaJa 14
MHoOrorpaHHuKH. Bepumnel, peOpa, rpaHu MHOTOrpaHHUKA. Pazsepmia. Muozoepannvie yenvl. Buinyxkinvie mmocoepannuxu. Teopema ITP(6) 6,
HN3mepenus B Oiinepa. IMP(y) 1, 2,
reoMeTpuH. [pmma. [psamas u Hakronnas npusma. [pasmisnas npusma. [apamnenenumen. Kyo6. JP1,5,7,9, 14
TIupamupa. [IpaBunbHas nupamuaa. Y cedeHHas nmupamuaa. Terpasap.
O6wem u ero m3mepenne. Popmysl o0bemMa KyOa, IpSIMOYTOIBHOTO MapajlIeNIeTUIIe1a, TPU3MBI, THPaMHU/IbL.
Cummerpun B Ky0e, B mapajuiesnenunene, B mpu3Me u nupamuzae. CedeHus Ky0a, IpU3Mbl U TUPAMHUAIBL.
[IpencraBnenne o NpaBUIIBHBIX MHOTOTPaHHUKAX (TETpasap, KyO, OKTadap, AOACKAdAP U UKOCAIP).
Tema 4.3 Copep:xanue yueO0HOro MaTepuaJa 10
Tesa n noBepxnoctu | [lumuuap u koHyc. Yceuennwlii konyc. OCHOBaHHE, BBICOTA, OOKOBas MOBEPXHOCTh, 00pasylolias, pa3sBepTka. Ocesbie I1P(0) 6,
BpalleHust ceuenus u ceyeHus, napaienbhvlie OCHOBAHUIO. MP(y) 1, 2,
@DOopMyITHI IDIOMAAH TOBEPXHOCTEH NMIHHIPA U KoHyca. @opMyIsl o6beMa IWIHHApA, KOHYCa. JP1,5,7,9, 14
[ap u chepa, ux ceuenus. Kacamenvnasn niockocms k cghepe. ®opMyIibl 00beMa 1apa 1 miomaan chepsl.
ITono6ue Ten. OTHOMICHUS TUTOMIAIel TTIOBEPXHOCTEH 1 00hEMOB TTOIOOHBIX TeJl. UNCIIO T TIPH BEIYHCIEHUH 00HEMOB
TEJ BPAIICHHUS.
Tema 4.4 Copep:xanue yueOHOI0 MaTepuaJa 16
Koopaunatsl u IIpssmoyronpHas (mekapToBa) CHCTeMa KOOpAMHAT B IpocTpaHcTBe. Dopmylsia pacCTOSHUS MEXAY JBYMS TOUYKAMH. I1P(6) 6,
BEKTOPbBI YpaBHeHUS CPEpBhI, nI0CKOCMU U NPAMOU. P(y) 1,2
Bexkropel. Moaynb BekTopa. PaBeHcTBO BekTOpoB. Clio)keHHE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha 4ucio. PaznoxeHue JP1,5,7,9, 14

BEKTOpa MO HAMpaBICHHUAM. YTOl MexAy AByMs BekTopamu. IIpoekmus BexTopa Ha ock. KoopauHatel BekTOpa.
CkansipHOe NPOU3BEICHUE BEKTOPOB.
Hcnonp30BaHue KOOpAUHAT U BEKTOPOB MIPU PELICHUU MaTEMaTHYECKUX M MPUKIAJHBIX 3a/1a4.

KoutpoabHas padora no teme: «/IefiCTBUS HAJ BEKTOpaMM».
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Paznean 5 KoMOuHATOPHKA, CTATHCTHKA U TEOPHs BEePOSITHOCTEH
Tema 5.1 Coaep:xanue yuedOHOro MaTepuaja 6
DJleMeHTbI OcHOBHBIE TIOHATHS KOMOWHATOPWKU. 3aladi HA IMOACUYET YHCIa pa3MeIleHWH, MepecTaHOBOK, codeTaHWH. PemeHnne I1P(6) 7,
KOMOMHATOPUKH 3aja4 Ha repedop BapuantoB. ®opmysa 6uHoma Hetorona. CBolicTBa OMHOMUHAIBHBIX KO3 QHUIMEeHTOB. TpeyroasHuK ITP(y) 5,
ITackans. [lpuknagasie 3agaun. JP1,5,7,9, 14
Tema 5.2 Copep:xxanue yueO0HOro MaTepuaJa 6
DJIeMEHThI TeOpHHU CoObITHE, BEpOATHOCTH COOBITHS, CIOXKEHHWE M yMHOXKEHHE BeposiTHocTed. [loHsiTHe O HE3aBUCHMOCTH COOBITHIA. ITP(6) 7,
BePOSITHOCTEH H JuckpeTHas ciydaliHas BeJIMYMHA, 3aKOH €€ pachpezeneHus. UUCIOBBIE XapaKTePUCTUKU IUCKPETHOH ciydaifHoi ITP(y) 5,
MaTeMaTH4eCKoii BennuuHEL. [IoHITHE O 3aKOHE OOJIBIINX YUCE]. JP1,5,7,9, 14
CTATHCTHKH [IpencraBnenne naHHBIX (TaONMIBI, JaUAarpaMMbl, TpaduKH), TeHEpalbHas COBOKYIHOCTb, BBIOOpDKa, CpejaHee
apudmMernyeckoe, MeauaHa. [IoHATHE O 3agadax MaTEMaTHYECKON CTATHUCTHKHU. PelleHHe NpakTHYEeCKHUX 3agad C
MIPUMEHEHHEM BEPOSITHOCTHBIX METOOB. IIpuKiiafHbIe 3a0a4m.
Hcnonp3oBaHue CTaTUCTHIECKAX IPHEMOB, METOIOB JUTSA aHAIN3a OKPY>KAIOIIEH Cpe/Ibl U €€ OTAEIbHBIX KOMIIOHEHTOB.
Bceero: 234
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3. YCJIOBUSA PEAJIM3ALIIMU ITPOI'PAMMBI TIUCHUTTJIMHBI

3.1. [Ina peanu3anyu NPOrpamMMbl Y4eOHOH JAMCHMIUIMHBI JOJUKHBI ObITH HPe1yCMOTPEHbI
cieayouue crenHalbHble IOMeIeHs

KabuneT MaTremMaTuku U MYJIbTUMEIHUIHHOTO (KOMITBIOTEPHOTO) IICHTPA.

O6opynoBaHue yueOHOTO KaOHUHETa:

- MOCA/IOYHBIE MECTa MO KOJUYECTBY 00yUYaIOITUXCS,

- pabouee MecTO TpernoaBaress,

- HarJsIaHbIe TT0cOOMs (KOMIUIEKTHl Y4eOHBIX TaOJHII, TUIAKATOB, TTOPTPETOB BBIAAIOIIMXCS YUCHBIX-
MaTEeMaTHUKOB U JIp.);

- ”H(pOPMAIIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

- DKPaHHO-3BYKOBBIE ITOCOOWS;

- OubnuoTeuHsIid HOH.

3.2. UndopmanuonHoe odecriedeHne 00yueHust

3.2.1. O0s13aTeIbHBIC MeYATHBIE H3TAHUSA

1) boromonos, H. B. [IpakTuueckue 3aHaTus 1o Marematuke: yueoHoe nocoodue s CI1O B 2gacTsx.
/ H. B. boromomnos. - Mocksa: IOpaiir, 2018.

2) boromomnos, H. B. Anre6pa u Havana ananu3sa: yaeonuk a1t CI1O / H. B. boromonos.- Mockga:
Opaiir, 2018. — 199 c. —

3.2.2 JJIeKTPOHHbIE U3IAHUA

3) boromornog, H. B. Matematuka: yueonuk jst CI1O / H. B. boromonos, I1. Y. Camoiinenko.-
Mocksa: HOpaiir, 2020.- 401 c. — ISBN 978-5-534-07878-7. — URL: https://www.biblio-
online.ru/viewer/matematika-449006#page/2

3.2.3 JlonoJiHUTEIbHbIE HCTOYHUKHU

4) Nanasia, A. A. Maremaruka: ydeOnuk / A. A. Jlagasa.- Mocksa: MUadpa-M, 2019. - 544 c. - ISBN
978-5-16-102338-9. — URL: http://znanium.com/bookread2.php?book=1006658

5) [MaBmouenko, 10. B. Matematuka: yueonuk u npaktukym aist CI10 / FO. B. [TaBmrouenxo, H. 111.
Xaccan.- Mocksa: FOpaiit, 2020. — 238 c. - ISBN 978-5-534-01261-3. — URL: https://www.biblio-
online.ru/viewer/matematika-44904 1#page/2



https://www.biblio-online.ru/viewer/matematika-449041
https://www.biblio-online.ru/viewer/matematika-449041
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YYEBHOI JUCHUATIIMHBI

KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA

Pe3yabTarsl 00y4eHus

\ Kpurepuu ouenku

| @opMBI H MeTOIBI OLIEHKH

3HaHusa

3HaTh O MATEMATHKE KAK YaCTH
MHUPOBOM KYJIBTYPBI U O MECTE
MAaTeMaTUKH B COBPEMEHHOU
LUBWIM3AIINAH, O CIIOCO0ax
OMMCaHUS HA MAaTEMAaTUYECKOM
SI3bIKE SIBJICHUM peaibHOTO MUpPa

JleMoHCTpHUpYET 3HAHUS
CIIOCOOOB OIUCAHUS SBJIICHUI
pealbHOTO MHpa Ha
MaTEMaTHYECKOM S3BIKE.
ITornmaeT 3HAYMMOCTD
MaTeMaTHKH JIJIsl HAy4HO-
TEXHHYECKOTO Tporpecca,
dbopMUpyeT OTHOIIIEHUE K
MaTeMaTHKe KaK K 4acTH
00111eYeI0BEUeCKOM
KYJIBTYPBI

YcrHblit onpoc,
TECTUPOBaHUE,
Oecema- oOCyKaeHue,
I/IHI[I/IBI/II[yaHBHOG
MIPOCKTUPOBAHUE

3HaTh O MAaTeMaTUYECKHUX
MOHATHSIX KaK O BaXKHEHIITHX
MaTeMaTUYeCKUX MOJIENSX,
MO3BOJISIIOIIMX OMUCHIBATDH U
M3y4yaTh pa3HbIe MPOLECCHI U
SIBJIGHUS; 3HATh O BO3MOXHOCTSAX
AKCMOMAaTHUYECKOTr0 MOCTPOCHHUS
MaTeMaTUYECKUX TEOPHl

JleMoHCTpUpYET 3HAaHUS O
MaTEMaTHYECKHUX TOHATUAX
KAK BKHEUIIINUX
MaTEMaTHYECKUX MOJESX,
MO3BOJIAIOIINX ONUCHIBATH U
M3y4aTh pa3Hble MPOLECCH] U
SIBIICHUS; IOHUMAET
BO3MOKHOCTH
aKCHOMaTHUYECKOT 0
IIOCTPOCHUS MaTEMaTHYECKHUX
TEOPUI

YceTHBI onpoc,
TECTHPOBaHUE,
Oecena- oOCyXIeHUE,
WH/IUBUyaTbHOE
NPOCKTUPOBAHUE

3HaTh METOAbI IOKA3aTEILCTB U

JleMoHCTpHUpYET 3HAHUS

YcrHbIil onpoc,

AJITOPUTMBI PELICHUS METOJI0B JI0KA3aTEIbCTB U TECTUPOBAHUE,
AJTOPUTMOB PEIICHUS Oecena- oOCyKaeHue,

WH/IMBUyaIbHOE
IPOEKTHPOBAHNE

3HaTh CTaHAAPTHBIE TPUEMBI JemoHcTpHUpyeT 3HaHUA | YCTHBIN OIpOC,

peleHys pallMOHAIBHBIX U CTaHJAPTHBIX IPUEMOB | TECTUPOBAHMUE,

UppaloOHAIbHBIX, pelieHusl palMoOHANbHBIX U | Oecena- oOCyXIeHHE

MOKa3aTeIbHbIX, CTEIIEHHBIX, UppalMOHAIIBHBIX,

TPUTOHOMETPUUYECKUX YPABHEHUH | MOKA3aTENbHBIX, CTENEHHBIX,

Y HEPaBEHCTB, UX CHCTEM TPUTOHOMETPUUYECKHX

YPaBHEHUN U HEPABEHCTB, UX
CUCTEM

3HaTh OCHOBHEIC IIOHATHUA, UICHU U
METOJAbI MATEMATHYECCKOT'O
aHaJIu3a

JleMoHCTpHpYyET 3HaHUS
OCHOBHBIC TNOHSTHH, HACH U
METOAOB  MaTEMaTHYECKOTO
aHanM3a

YceTHBI onpoc,
TECTHPOBaHUE,
Oecena- 0OCyXIeHHE

3HaTh OCHOBHBIE MTOHSTHUS O
IUTOCKHX U TIPOCTPAHCTBEHHBIX
reoMeTpHuecKuX (purypax, ux
OCHOBHBIC CBOMCTBA;

Bnageetr ocHOBHBEIMU
MMOHATHSIMH O IIJIOCKHX U
MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKuX (purypax, ux
OCHOBHBLIX CBOMCTBax

VeIl onpoc,
TECTHPOBaHUE,
Oecena- 0OCyXIeHUE

3HaTh O MpoIEccax U SIBICHUSX,
MMEIOIINX BEPOSTHOCTHBIN

JeMoHCTpUpyeT 3HaHHA O
npoueccax M SIBICHMSX,

YceTHBI onpoc,
TECTUPOBAHUE,
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XapaKkTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSAX B PEAIBHOM
MUpe, 00 OCHOBHBIX MOHSITHSIX
3JIEMEHTapHON TEOPUH
BEPOATHOCTEMN

UMEIOIINX  BEPOSTHOCTHBIN
XapakTep,  CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B
pEalbHOM MHpE, OCHOBHBIX
TIOHATHAX AIEMEHTAPHOU
TEOPUU BEPOSITHOCTEN

Oecena- 0OCyXIeHHE

3HaTh HHPOPMALIUIO O
HEOOXOJMMOCTH JTOKA3aTeIICTB
pu 000CHOBaHUU
MaTeMaTH4YeCKUX yTBEPKICHUN U
POJin aKCUOMATHKU B TPOBCACHUUN
TEeTYKTUBHBIX PACCYKICHUI

JleMoHCTpUpYyET 3HAaHUS O
HEOOXOONMOCTH
JOKA3aTeNbCTB MPU
000CHOBaHUU
MaTeMaTHYECKHUX
YTBEPKICHUHN U POJIU
AKCHOMATHKH B TIPOBEICHHUH
JIEAYKTHUBHBIX PacCyXJIeHUN

YceTHBI onpoc,
TECTHPOBaHUE,
Oecena- 0OCyXIeHHE

3HaTh NOHATUH anmapar o
OCHOBHBIM pasjiesiaM Kypca
MaTEeMaTHKH; 3HaTh OCHOBHBIC
TeOpeMbl, HOPMYJIBI

JleMOHCTpHUpYET 3HAHUS
MOHATUIHOTO anmnapara 1Mo
OCHOBHBIM pa3zJieiaM Kypca
MaTeMaTHKH; 3HaeT OCHOBHbBIE
TEOpEMbI, (HOPMYJIbI

YceTHBI onpoc,
TECTHPOBaHUE,
Oecena- 0OCyXIeHHE

3HAThE OCHOBHEBIE ITOHATHS
MAaTEMATHUYECKOTO aHAJIN3a U UX
CBOICTBa

dopmupyeT npeACcTaBICHUS
00 OCHOBHBIX ITOHITUIX
MaTeMaTHYEeCKOTO aHAIN3a 1
HUX CBOMCTBax

YcrHbIil onpoc,
TECTUPOBaHUE,
Oecema- 0OCyX)aeHUE

Ymeuus

YMeTh NpUMEHSTh METOIbI
JI0Ka3aTeIbCTB U aJITOPUTMBI
pelIeHus, IPOBOAUTD
JI0Ka3aTelbHbIe PACCYKICHUS B
X0/JIe petIeHus 3a1a4

[Ipumensier MeTo bl
JOKA3aTCJIbLCTB U aJIFOpI/ITMOB
perieHus

OrueHka pe3yJabTaToB
BBITIOJIHEHUS] UHAUBUYaJTbHOTO
3aJIaHAS, CaMOCTOSTEILHOMN
paboThI, KOMIIBIOTEPHOTO
TECTUPOBAHUS, KOHTPOJIHHOU
paboTHI

YMeTh peniats palMoOHaIbHbIE U
UPPALMOHAIIBHEIE,
IIOKa3aTeJIbHbIE, CTEIICHHBIE,
TPUTOHOMETPUYECKUE YPABHEHUS
Y HEPABEHCTBA, X CUCTEMBI,
HCIIOJIb30BaTh TOTOBbIE
KOMIIBIOTEPHBIE IPOIPAMMBI, B
TOM 4MCJIE JUIsl [IOUCKA IIyTU
PEIICHNS U WLTIOCTPALMH
pelieHusl ypaBHEHUN U
HEPABCHCTB

JleMoHCTpHUpYET yMEHHE
pemarh panyoHaIbHbIE U
UPpalOHAIIbHBIE,
NOKa3aTelbHbIE, CTEIIEHHBIE,
TPUTOHOMETPHUECKHE
YPaBHEHHUS U HEPABEHCTBA, UX
CUCTEMBI, UCIIOJIb3YET
TOTOBBIE KOMIIBIOTEPHBIE
IIPOrPaMMBI, B TOM YHUCJIE JUIS
MIOMCKA IMYTH PEUICHUS U
WJUTIOCTPALK PEILECHUS
YPaBHEHUN U HEPABEHCTB

OrueHka pe3yJabTaToB
BBITIOJIHEHUS] UHAUBUYaIbHOTO
3aJIaHUS, CaMOCTOSTEILHOMN
paboThI, KOMIIBIOTEPHOTO
TECTUPOBAHUS, KOHTPOJIHHOU
paboThI

YMeTh pacnio3HaBaTh Ha
4epTexkax, MOJIENSAX U B pEAUTBHOM
MHUpEe FreoMeTpHIecKre (PUrypsi;
MIPUMEHSITh U3yYCHHBIE CBOWCTB
TeOMETpUUYECKUX PUryp u
dbopMyI A pereHus
reOMEeTPUYECKUX 3a7a4 U 33134 C
MPAKTUIECKUM COJICPKAHUEM

Pacrio3snaer reomerpuyeckne
(GuUrypsl Ha yepTexKax,
MOJIETISIX M B pealbHOM MUDE,
pUMEHSET 3yuYeHHbIE
CBOMCTB F€OMETPUUYECKUX
buryp u popmyn s
pEeLIeHUs TeOMETPUIECKUX
3a]a4 ¥ 3a/1a4 ¢
HPAaKTHYECKUM CO/ICPKAHUEM

OrueHka pe3yabTaToB
BBITIOJIHEHUS] UHAUBUYaJTIbHOTO
3aJIaHAs, CaMOCTOSTEILHOMN
paboThI, KOMIIBIOTEPHOTO
TECTUPOBAHUS, KOHTPOJIHHOU
paboThI

YMeTh HaXOIUTh U OL[EHUBATH

JleMOHCTpHUpYET YMEHHE

O1neHka pe3yJabTaToB
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BEPOATHOCTH HACTYILICHUS
COOBITUH B TPOCTEUIIINX
MIPAKTUYECKUX CUTYaLUAX U
OCHOBHBIE XapaKTEPUCTUKN
CIIy4alHbIX BEJIMYUH

HaXOJUTh U OLICHUBATh
BEPOATHOCTH HACTYILICHUS
COOBITHI B MPOCTEHIIINX
MPAKTUYECKUX CUTYAIUsIX U
OCHOBHBIE XapaKTEPUCTUKU
CIIyYaHBIX BEIUYUH

BBITIOJIHEHUS] UHAUBUYaJTIbHOTO
3aJIaHNS, CaMOCTOSTEILHOMN
paboThI, KOMIIBIOTEPHOTO
TECTUPOBAHUS

YMeTb 10Ka3bIBaTh TEOPEMBI U
HaXO/UTh HECTaHIapPTHBIE
CHIOCOOBI pereHus 3a/1a4

JlokasblBaeT  TeOpeMbl U
pemraet 3a7a4un
HECTaHAaPTHBIM CIIOCOOOM

OneHka pe3ysnbTaToB
BBITIOJTHEHUS] MH/IMBUTYaJIbHOTO
3aJaHus, CAaMOCTOSTEIbHOM
paboThI, KOMITBIOTEPHOTO
TECTUPOBAHUs, KOHTPOJBHOU
paboThl

YMeTb MOJIENHPOBATh pealbHbIC
CUTYalluH, UCCIIEA0BATh
MOCTPOEHHBIE MOJIETH,
MHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ysabTaT

Pemaer 3aJ1aun C
MPAKTUYECKUM COAECP)KaHUEM

OneHka pe3ysnbTaToB
BBITIOJTHEHUS] MH/IMBUTYaJIbHOTO
3aJaHus, CAaMOCTOSTEIbHOM
paboThl, KOMITBIOTEPHOTO
TECTUPOBAHUSA

YMeTh XapakTepHu30BaTh
noBeeHHe (QYyHKINH,
MCIIOJIb30BaTh NOJy4YEHHbBIE
3HaHUS JJI1 ONMCAHUS U aHau3a
peanbHBIX 3aBUCUMOCTEN

XapaxkTepus3yeT NOBEICHUE
byHKIUI

IIpuMeHseT noaydeHHbIe
3HAHUA I ONIMCAHUS U
aHaJIN3a peabHbIX
3aBUCHMOCTEN

OueHka pe3yJabTaToB
BBITIOJIHEHUS! UHAUBUYaTbHOTO
3aJIaHUS, CaMOCTOSITEILHOMN
paboThI, KOMIIBIOTEPHOTO
TECTUPOBAHUS

YMeTh COCTaBIATH
BEPOATHOCTHBIE MOJIENIU T1O
YCIIOBUIO 33/1a49H U BEIYHUCIIATH
BEPOSTHOCTH HACTYIICHUS
COOBITHI1, B TOM YHCJIE C
npuMeHeHueM Gopmyi
KOMOMHATOPHKHU ¥ OCHOBHBIX
TEOPEM TEOPUH BEPOSTHOCTEH;
HCCIIEA0BATh CIly4aiiHble
BEJIMYMHBI 110 UX paclpeaeseHUI0

JleMoHCTpUpYET yMEHUE
COCTAaBJISITh BEPOSATHOCTHBIE
MOJIEIIU 110 YCIIOBUIO 3a1a4U U
BBIYHCIIATh BEPOATHOCTHU
HACTYIUICHHUsI COOBITUH, B TOM
YHUCJE C IPUMEHEHHEM
dbopMysT KOMOMHATOPUKH H
OCHOBHBIX TEOPEM TEOPUH
BEPOSATHOCTEN; UCCIIEIOBATh
Cy4alHbIE BEJIMYHUHBI IO X
pacIpenesIeHuI0

OneHka pe3ysnbTaToB
BBITIOJTHEHUS] MH/IMBUTyaJIbHOTO
3aJaHus, CaMOCTOSTEIbHOM
paboThI, KOMITBIOTEPHOTO
TECTUPOBAHUSA

HaBbiku

Bnaners HaBeIKaMu
HCIIOJIb30BaHUS TOTOBBIX
KOMITHIOTEPHBIX TTPOTpamMM IIPH
pelieHnu 3a1a4

Bnaneet HaBbIKAaMU
HUCITIOJIB30BAHUS I'OTOBBIX
KOMITHIOTEPHBIX TTPOTPAMM
MIpU PEILICHUH 3a/1a4

OrueHka pe3yJabTaToB
HUCITOJIB30BaHUA I'OTOBBIX
KOMITBIOTEPHBIX MPOTpamMM Mpu
pelieHnu 3a1a4y
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