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1. OBIIASI XAPAKTEPUCTHKA PABOYEN NPOT'PAMMBI YUEBHOM JUCIHUILIVHBI
OVYI. 07. MATEMATHKA
1.1. Ob6aacTe npuMeHeHHs1 padodeii MPOrpaMMbI

OO6mieoOpa3oBaTeNlbHass  OUCIUIUIMHA — «MaTemaThKa»  SBISICTCS  00S3aTeIbHOM — YacThio
o0mieo0pa3oBaTeIbHOTO [HMKIA 00pa3oBaTenbHOW mporpammbl B cooTtBerctBun ¢ PI'OC  mo
cneranbHOCTAM 44.02.04 CrienualibHOE JIOIITKOJIEHOE 00pa3oBaHue.

1.2. MecTo y4e0HOii IUCHUTIJIMHBI B CTPYKTYpe NPOrpaMMBblI ITOJIrOTOBKHU CIIELIHAINCTOB CPETHETO 3BEHA:
JTUCIUILTAHA BXOIUT B 001I€00pa30BaTENbHBIN YISOHBIN IIHKIT.

1.3. OcHOBHO#I HeAbI0 M3yYeHHs] MATEMATHKH B OPTaHM3AIMIX CPEIHEro MmpodeccrnoHaIbHOTo
oOpa3oBanus sBIsETCS (QOpMHUpOBaHKME (YHKIIMOHAIBHO MAaTeMaTU4YeCKOH TPaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTeMaTHYCCKHE ACIECKThl B PEAIBHBIX JKU3HCHHBIX CUTYAIMSX M MPH W3YYCHUU JIPYTHX
YUeOHBIX TMPEIMETOB, MPOSIBICHHE 3aBHCHMOCTEH W 3aKOHOMEPHOCTEH, (OpMYyITUpOBAaTh MX Ha SI3BIKE
MaTEeMaTHKH U CO3JIaBaTh MaTEMATHUECKUE MOJICITH, TPUMEHSTh OCBOCHHBIN MaTeMaTHUECKUH armapar Jjis
peleHHS TPAKTHKO-OPHEHTHPOBAHHBIX 3a71a4, HHTEPIPETUPOBATH U OIICHUBATH MOJTYYCHHBIC PE3yTbTATHL.

KiroueBbiMu 3agadaMu U3YUYCHUS MATCMATUKU C y‘IéTOM IMPEEMCTBCHHOCTH C OCHOBHOH IIKOJION
SABJIAOTCA:

-popMHUpOBaHKHE IICHTPAIBHBIX MATEMATHYECKUX TOHATHH (YUCIIO, BEIMYUHA, NEOMETPHUECKas
¢urypa, nepeMeHHasl, BEPOSITHOCTh, (DYHKIINS), 00ECIIEYMBAIOLINX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTD
MaTeMaTHYECKOTO 00pa30BaHUs 00YIaIONIUXCS;

-[IOJBEICHNE OOYyYalONIMXCsS Ha JOCTYIMHOM Ui HHX YPOBHE K OCO3HAaHUIO B3aHMOCBSI3U
MaTEeMaTHKH U OKPYKAIOIIEro MUpa, IOHMMaHWe MaTEMAaTHKH KaK 9acTh O0IIei KyIbTyphl 4eI0BEUECTBA;

-pa3BUTHE HWHTEIUIEKTYAIBHBIX M TBOPYECKHX CIOCOOHOCTEH OOydaromuxcs, IO3HAaBAaTEIbHON
AKTUBHOCTH, UCCIICIOBATCIbCKUX YMCHHI;'I, KPUTUYHOCTHU MBIINUJICHUA, MHTCPCCAa K U3YYCHUIO MATEMATUKH.

1.4. Ilnanupyemble pe3yJbTaThl 0ocBoeHUs nporpaMmsl mo OY/1.07. MaremaTtuka

1.4.1 OcBoenue yuedoHoii qucuumiaunbl OY/.07. MaTtemaTuka o0ecreyuBaeT JOCTHKEHHE
CTYJAEHTAMH JUYHOCTHBIX Pe3yJIbTATOB:

1) rpask1aHCKOTO BOCITHTAHUSL:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOW IMO3UIMK OOYYAIOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOTO
4YJIeHa POCCHICKOro 0OIIecTBa, MPEACTaBICHHE O MaTeMaTHYeCKUX OCHOBaX (PyHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYD, ABJICHHIA, IPOIIETyp TPakIaHCKOTO 00IIecTBa (BEIOOPHI, OTIPOCH U IPYToe), yMEHHE
B3aWMO/ICHCTBOBATH C COIUATILHBIMA WHCTUTYTaMH B COOTBETCTBUH C X QYHKIMSIMU M HA3HAUCHHUEM;

2) MaTPHOTUYECKOTO BOCITUTAHHMS:

c(hOpPMHUPOBAHHOCTh POCCHHCKON TPAXKIAHCKONW WIEHTUYHOCTH, YBRXECHHS K MPOIUIOMY W
HACTOAIIEMY POCCHIMCKOM MAaTeéMaTHWKH, LEHHOCTHOE OTHOILIEHHE K JIOCTHKEHHUSIM POCCHUUCKUX
MaTE€MaTHUKOB U POCCHHCKON MaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHHUE 3TUX JOCTHKEHHUH B IPYrUX HayKax,
TEXHOJIOTHSIX, c(hepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHHUSL:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO0 Hapozaa, cHOpMHPOBaHHOCTh HPABCTBEHHOTO
CO3HAHUSA, PTUYECKOr0 IMOBEACHHUSI, CBA3AHHOTO C MPAKTUUYECKUM MPUMEHEHUEM [OCTH)KEHUM HayKu U
JESITeIbHOCTHIO YIEHOT0, OCO3HAHHUE JIMYHOTO BKJIA/Ia B IOCTPOEHHE YCTOHYHUBOTO OYAyIIETro;

4) 5CTETHYECKOTO BOCITUTAHUSL:

3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAs 3CTETHKY MAaTEMaTUYECKHUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEUICHUI, pacCyKAeHUI, BOCIPUMMYUBOCTh K MaTEMAaTUUYECKUM aclleKTaM Pa3inYHbIX
BHJIOB UCKYCCTBA;

5) Gpu3HMUECKOr0 BOCITUTAHMS:

c(OPMHUPOBAHHOCTb YMEHHUSI MPHUMEHITH MaTEeMaTHUECKHWE 3HAHWA B HMHTEpecax 3J0pOBOrO MU
Oe3onmacHoro obpasa >KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (340pPOBOE MHTAHHE,
cOaTaHCUPOBAHHBIA PEXUM 3aHITUH W OTIBIXA, PETyIspHas (QU3NUECKas aKTUBHOCTH), (QH3MUYECKOE
COBEPILEHCTBOBAHNE IIPH 3aHATUSX CIIOPTUBHO-03I0POBUTEIBHOMN €ATEIBHOCTBIO;

6) Tpy10BOrO BOCIIMTAHUSL:

TOTOBHOCTh K TPYJAY, OCO3HaHHWE IICHHOCTH TPYAONIOOUs, WHTEpeC K pasnuuHbIM chepam
npohecCHOHANBHOMN EesTeNTbHOCTH, CBA3AHHBIM C MaTEMATHKON U €€ MPHUIIOKEHISIMH, YMEHHE COBEpIIaTh
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OCO3HAaHHBIN BBIOOpP OyayIell npodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TUIAHBI, TOTOBHOCTh
M CIIOCOOHOCTh K MaTeMaTH4eCKOMY OOpa30OBaHUIO M CaMOOOpa30BaHMIO Ha MPOTSDKEHHM BCEH KH3HH,
TOTOBHOCTb K aKTMBHOMY YYaCTHIO B PEIIEHUH NPAaKTUUECKUX 3a/1a4 MaTeMaTUYECKOI HAaIPaBIEHHOCTY;

7) SKOJIOTMYECKOTO BOCITUTAHUSL:

c(OPMHUPOBAHHOCTD IKOJOTUUECKON KYJIbTYphl, TOHUMAHHE BIUSHUS COMUATBHO-9KOHOMHUECKUX
IPOLIECCOB HA COCTOSIHME NPUPONHOW M COLMAIbHOM CpeIbl, OCO3HaHHWE IJI00aJbHOIO Xapakrepa
9KOJIOTMYECKHUX MpoOjeM, OpHEeHTAlMs Ha NMPUMEHEHWE MaTeMaTHYECKUX 3HAHWW Ul peIleHHs 3a7ad B
o0acTi OKpysKaromel cpenbl, INIAHUPOBAaHUE MOCTYMKOB M OLIEHKM MX BO3MOXKHBIX MOCIEICTBHH IS
OKpYKarollen cpelibl;

8) LEHHOCTH HayYHOTO MTO3HAHHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 00LIIeCTBEHHOH MPAaKTUKHW, TOHUMaHUE MaTeMaTHUECKON HayKH Kak c(hepbl UEIOBEUECKON eI TeTbHOCTH,
3TanoB €€ pa3BUTHA M 3HAYUMOCTH AJS Pa3BUTHA LUBWIM3ALMHU, OBJIAJACHUE A3BIKOM MAaTEMaTHKH U
MaTEeMaTHYECKON KyJIbTYpOH KakK CpPeJCTBOM IO3HAaHHsI MHPA, TOTOBHOCTh OCYILECTBISTh HPOEKTHYIO U
HCCIIEIOBATENBbCKYIO JEATENbHOCTh MHANBUIYAJIBHO U B TPYIIIIE.

1.4.2. MetanpeaMeTHbIE Pe3yabTAThI

B pesynbraTe n3yueHnst MaTeMaTHKH Ha YPOBHE CpeIHETO 00IIero oopazoBaHus y 00ydaromerocs
OynytT chopMUpOBaHBI TO3HABATEIbHBIC YHUBEPCAJIbHBbIE YYeOHBIC JCHCTBUSA, KOMMYHUKATHBHBIC
YHUBEpCAJbHBIE Y4YeOHBIC JCHCTBUS, PEryJIsATHBHBIC YHUBEpCAJbHBIC Y4eOHBIC NCHCTBUS, COBMECTHas
JIeATeNIbHOCTb.

VY obyuaromerocst OynyT chOpMHUpPOBaHBI cienyone 6a3oBble JOrnYecKue JIeHCTBUS KaK 4yacTb
MO3HABATENFHBIX YHUBEPCATHHBIX YICOHBIX EHCTBHIA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKH MaTeMaTHYECKUX OOBEKTOB, MOHSATHH,
OTHOILICHUH MEXIy NOHATHAMH, QOPMYIMPOBATh ONPEAETICHUS MOHITUH, yCTaHABINBATE CYIIECTBEHHBIN
NPU3HAK KIacCU(PUKALUI, OCHOBAHUS U1 0000ILEHNS U CPAaBHEHUSI, KPUTEPUHU IPOBOIUMOI0 aHAIIN3A,;

BOCIIPHHUMATh, (OpPMYNHpOBaTh M  MpeoOpa3oBBIBATh CYXKICHHS: YTBEPAUTEIbHBIE H
OTpHLIATeNbHbIE, EAMHUYHBIC, YACTHBIC U OOILUE, YCIOBHBIC,

BBISIBIISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MIPOTHBOpEUHs B (pakTax, JaHHBIX,
HaOJMIONEHUSIX M YTBEPXKACHUSX, TMpearatb KpUTEPUH Uil BBIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYUHIL;

ACIaTb BBIBOJIbI C  HCIIOJIb30BAHHUEM  3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHIAYKTHBHBIX
yMOSaKHIO‘IeHHﬁ, yMO3aKJ’IIO‘IeHHﬁ 10 aHAJIOT'nH,;

MIPOBOIUTH CaMOCTOSITENIFHO JI0Ka3aTelIbCTBA MAaTEMaTHUECKHUX YTBEPXKJIEHUM (TMpsMble W OT
NPOTHBHOTO), BBICTPaMBaTh AapPryMEHTALMIO, NPUBOAMTH HPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE CY>KICHUS U BBIBOJIBI,

BBIOMpaTh croco0 pelieHus y4eOHOH 3agaun (CpaBHUBATh HECKOJBKO BapUAHTOB pEIICHHUS,
BBIOMpATh HanOoJIee MOAXOAAIINHN ¢ YYETOM CaMOCTOSITETIbHO BBIICIEHHBIX KPUTEPUEB).

VY oOyuaroierocsi OyyT cOPMHUPOBAHBI CCIyIOIINE 0a30Bble HCCJIEN0BATENbCKHE JCHCTBUS
KaK 4acTh IMO3HABATEIILHBIX YHUBEPCANBHBIX YUCOHBIX JIEHCTBUH:

WCIIONIb30BaTh BOMNPOCHl KaK HCCIIEIOBATEIbCKUN WHCTPYMEHT IO3HAHUS, (OPMYyIUPOBATh
BONPOCHI, PUKCHUPYIOIINE IPOTHBOPEUYHE, MPOOJIEMy, YCTaHABIMBATh UCKOMOE M JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apI'YMEHTUPOBATh CBOKO NO3ULIMIO, MHEHHE;

MIPOBOANTH CaMOCTOSITENIFHO CIJIAHMPOBAHHBIN 3KCIIEPUMEHT, HCCIIEIOBAHHE 0 YCTAHOBIECHHUIO
0cOOCHHOCTEH MaTeMaTn4eckoro OOBEeKTa, SIBJICHUS, MPOIECcCa, BBISIBICHHIO 3aBUCUMOCTEH MEXKIY
00BEeKTaMu, SBJICHUSMH, POLIECCAMU;

CaMOCTOSTENBHO (POPMYIHpPOBaTh OOOOMIEHWS W BBIBOABI II0 pE3yabTaTaM IPOBEAEHHOTO
HAOJIO/ICHHSI, HCCICOBaHNS, OICHUBATh JOCTOBEPHOCTh TOJIYYCHHBIX pE3yJbTATOB, BBIBOJIOB U
0000111EHHI;



MMPOTrHO3UPOBATL BO3MOXKXHOC PA3BUTUC MPOLECCA, a4 TAKIKC BBIABUTATH IMPCAINOJIOXKCHUA O €ro
Pa3BUTHUH B HOBLIX YCJIIOBHUAX.

VY oOyuyaromierocs OyayT chopMUpOBaHbl yMCHHsS PpadoTraTh ¢ HHGOpMAIUEH Kak 4YacTh
MO3HABATEIHHBIX YHUBEPCATBHBIX YICOHBIX JICHCTBHIA:

BBISBIIATH Ae(UIIATH HHPOPMAITUH, TaHHBIX, HEOOXOAUMBIX JIJIsI OTBETAa HA BOIIPOC U IS PEIICHUS
3aa4H;

BBIOMpaTh MHGOPMAITUIO M3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U
WHTEPIPETUPOBATH MHPOPMAIIHIO PA3TMIHBIX BHIOB U (hOPM MIPEICTABICHUS;

CTPYKTYPUPOBaTh WH(OPMAIIMIO, TPEIACTABIATh €€ B Pa3IM4YHBIX (opMaX, HIUTFOCTPHUPOBATH
rpaduIecKy;

OIIEHWBAThH HAIEXHOCTH HH()OPMAIINH TI0 CAMOCTOATENEHO CPOPMYITHPOBAHHBIM KPUTEPHSIM.

VY oOyuatomerocss OyayT chopMHpPOBaHBI YMEHHS OOLIEHHSI KaK YacTh KOMMYHHKATHBHBIX
YHHUBEPCAIBHBIX yUeOHBIX JeHCTBUML:

BOCTIPHHUMATDH U (OPMYIUPOBATH CY>KACHUS B COOTBETCTBUU C YCIOBHSIMHU M LIENSAMH OOICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX ¥ IUCbMEHHBIX TEKCTaX, JaBaTh MOACHEHUS
10 XO/1y PEeLICHH 331a4H, KOMMEHTHPOBATh MOJIY4YECHHBIN pe3ybTaT;

B X0JIe 00CY)KJICHHS 3a[1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMoil TeMbl, TPOOJIEMBI, perraeMoin
3a/1a4U, BBICKA3bIBaTh UJEH, HALICJICHHbIE HA TOUCK PELICHUS], COMOCTABIISTh CBOU CYXACHUS C CYKICHUSIMU
JPYTrUX y4YacTHUKOB JHajiora, OOHAapYXHMBAaTh pasziWyve W CXOJCTBO TO3WIMHA, B KOPPEKTHOH Qopme
(bopMynupoBaTh Pa3HOIIACHS, CBOM BO3PAKEHUS,

MPEICTABJIAITE  PE3YNbTAaThl PELICHUS 3a4add, OKCIEPUMEHTA, HWCCIIENOBAaHUS, IPOEKTA,
CaMOCTOSITETIbHO BHIOMpaTh (QOpPMAT BBHICTYIUIGHHS € Y4Y€TOM 3ahad MNpe3eHTauuHn U 0coOeHHOCTeH
ayJauTOPHH.

VY oOyuaromerocst OyayT cOpMHPOBaHBI YMEHHS CAMOOPTaHM3AIMU KaK YacTh PETySTHBHBIX
YHHUBEPCAIBHBIX YU€OHBIX JIEHCTBUH:

COCTABJIAITH IUIAH, aJITOPUTM PELICHHS 3a]1a4, BBIOMpATh cr10oco0 pemeHns ¢ yIETOM NMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BapHaHTHI PEIICHUH C
yu€ToM HOBOH MH(OpMALHH.

VY oOyuatomerocst Oyayr cGOpMHUpPOBaHBI YMEHHUS CAMOKOHTPOJSA KaK 4YacTb PErYIATUBHBIX
YHHUBEPCAIBHBIX YU€OHBIX JIEHCTBUH:

BJIaJACTh HaBBIKAMH IM03HaBaTEIIbHOMN pe(bJ'IeKCHI/I KaK OCO3HaHHsA COBCpHIaCMbIX ﬂeﬁCTBHﬁ nu
MBICJIMTCJIBHBIX IPOUECCOB, UX PE3YJILTATOB, BJIIAZICTH crocodamMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITpouecca
" pEe3yJibTaTa pCIICHUA MaTeMaTH4IECKOi 3aga4uu,

NpeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHUKHYTH ITPpHU PCIICHUHN 3a/1a4H, BHOCUTH KOPPCKTUBLI
B ACATCIIBPHOCTh HA OCHOBE HOBBIX O6CTO$ITCJII)CTB, JaHHBbIX, H&I:IJICHHBIX OIHI/I6OK, BBIABJIICHHBIX TPYJIHOCTCI)’I;

OLIEHMBATh COOTBETCTBHE pe3yJbTaTa LEJIU U YCIOBHAM, OOBSICHATh MPUUYMHBI TOCTHXKEHUS WU
HEJIOCTH)KEHUSI PE3YIIBTATOB JISATENLHOCTH, HAXOAUTH OINOKY, JIaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

VY obyuatomierocst OyayT copMUpOBaHEI YMEHUSI COBMECTHOI 1esITeJIbHOCTH:

MMOHMMATh U MCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAIBHON PaOOTHI IPU PEIICHUU
y4eOHBIX 3a/Ja4, IPUHUMATH €T COBMECTHOM IEATEIHHOCTH, TUTAHUPOBATH OPTAHHU3AIIUI0 COBMECTHOMH
paboThI, pacpeAesiTh BUILI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC U Pe3yabTaT padoThl, 0000IIaTh
MHCHUS HECKOJBKHUX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CYKACHUS, OOMEH MHEHHH, «MO3TOBBIE IITYPMbD) U
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WHBIC), BBIMTOJIHATH CBOK YaCTh pa0OThI U KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTMMH WICHAMHU KOMAaH/IbI,
OIICHMBATh KaYECTBO CBOETO BKJIaJa B OOIIUH MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM YYaCTHUKAMU
B3aNMOIEUCTBHS.

1.4.3. [IpenmeTHBIE pe3yabTATHI
Yucia 4 BeJMYMHBI

OIIepHPOBATH MOHATHIMU: HATypalIbHOE, IIEI0€ YHCIIO, HCIOIB30BATh MMPU3HAKH AETUMOCTH IEIBIX
YHCel, pa3oKeHUe YKCIa Ha MPOCThIe MHOXKUTEINH [T PELICHUS 3a]1a4; PAlOHATIbHOE U ICHCTBUTENILHOE
YHCII0, OOBIKHOBEHHAS M JIECATHYHAS APOOb, MPOLCHTHI; JIOTapru(M UHCIIa, TECATHYHbIE U HATypaJbHBIC
JorapuQmel.

BEBIIIOJIHATH apI/I(l)MCTI/I‘ICCKI/IC orepanuu ¢ paiuOHaJIbHBIMU 1 JIENCTBUTEIIHBIMU qHUCJIaMH,

BBINOJIHATh NPUOIMKEHHBIE BBIUMCIICHUS, UCIIONb3YS IPAaBUIa OKPYIJICHUS, AENaTh NPUKUIKY U
OILICHKY pe3yJbTaTa BEIUYUCIICHUH;

OTICPUPOBATH MMOHATHSAMU: CTETICHB C IICITBIM ITOKa3aTelleM, CTETICHD C PaIlMOHALHBIM ITOKa3aTelIeM;
cTaHaapTHas ¢opMma 3alMcy JCUCTBUTEIBLHOTO 4YHCJIa, KOPEHb HATypajbHOW CTENEHH, HCIIOIh30BaTh
MOIXOJATIYIO (OPMY 3aITUCH JEHCTBUTENBHBIX YHCEN IS PEIICHHUS IPAKTHYECKUX 33724 U MTPEICTABICHUS
JIAHHBIX;

OTIEepUPOBATh MOHATUSAMHU: CHHYC, KOCUHYC U TAaHT'€HC MPOU3BOJIBHOTO YIJIa, UCHOIb30BATh 3aIHCh
MPOM3BOJIBHOTO yIiia uepe3 00paTHble TPUTOHOMETPUUECKUE (DYHKLINH.

ypaBHeHH'il H HEPABCHCTBA

OIIEpUPOBATh IOHATHUSAMM: TOMKIECTBO, YPaBHEHHE, HEPABEHCTBO, LEJIOE, PalUOHAIBHOE,
HUppAlMOHAIBHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHYECKOE YpaBHEHHE; CHCTEMAa JHHEWHBIX
YPABHEHUHN U €€ PEIICHME, UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUI IS PELICHUs NPAKTUYECKUX
3az1ay;

BBHITOJIHATH MPEOOPA30BAHUS TPUTOHOMETPHUYECKUX BBIPAKCHUH U PEIaTh TPUTOHOMETPHUYECKHE
YPAaBHEHUS; LEIIbIX, PALUOHAIBHBIX U MPPALMOHAIBHBIX BBIPAXKEHUI M peliaTh OCHOBHBIE THUIIBI LIEJIBIX,
paurOHANIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUH M HEPABEHCTB; BBINOJIHATH NPeoOpa30BaHUs BBIPAKEHUII,
COJIepKalMX JIOTApU(MBI, ONEPHPOBATh MOHATHIMHU: JIOTapu(MUUECKOE YpaBHEHHE W HEPaBEHCTBO,
pelaTb OCHOBHBIE THIIBI JIOTapH()MUIECKUX YPAaBHEHUH U HEPABEHCTB;

NPUMEHSTH YpaBHEHHS M HEPABEHCTBA JUIS PELICHUs] MATEMAaTHIECKUX 3a1a4 ¥ 3a/1a4 U3 Pa3IMIHbIX
oOractell HAYKH U pealbHOM KU3HU;

MOZACIIMPOBATh pPCaJIbHbIC CHUTyallUW Ha SA3BIKE anrerH, COCTAaBJIATh BBIPAKCHUA, YPaBHCHUA,
HEPABCHCTBA W CHUCTCMblI HEPABCHCTB II0 YCJIOBHUIO 3aJadd, HCCJICA0BATbL IMNOCTPOCHHBIC MOJCIN C
HCIIOJIb30BAHUEM allriapara anre6p1;1.

MIPpUMCHATDH CBOIICTBA CTCIICHHU JJIA npeo6pa30BaHI/m BLIpa)KeHHfI, OICpUpOBaATh MOHATUAMMU:
IMOKa3aTCJIbHOC YpPaBHCHUEC U HCEPABCHCTBO, pPCHIaTb OCHOBHBLIC THUIIbI IMOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ nu
HCPABCHCTB,

HaxOJIWUThb pPELIEHUS NPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB; IPOCTEUINUX CHUCTEM U
COBOKYIHOCTEH pallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

DOyHKINU ¥ TPpaduKu

OIIEPUPOBATh TOHATHUAMHU: (QYHKIUS, CIIOCOOBI 3ajaHusi (YHKIWH, OOJIACTh ONpeAeiCHUs |
MHOECTBO 3Ha4eHUI QyHKIMH, Tpaduk QyHKIMK, B3aUMHO 0OpaTHbIe QYHKINH; YETHOCTD U HEYETHOCTh
GyHKIMKM, HyJIW (QYHKIMH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA; TEPHOAMYECKAs (QYHKIHS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH DKCTpeMyMa (DyHKIINHU, HanOoJblliee U HAUMEHbIIIee 3HaYeHUS (PyHKIIHU
Ha TNPOMEXYTKE, HCIONb30BaThb WX JUIA HCCIEAOBaHMs (YHKUWH, 3alaHHON rpadukoMm; rpaduku
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MOKa3aTeNbHON, JOrapu(PMUIECKO U TPUTOHOMETPHUYECKHX (DYHKUIUH, U300paaTh X Ha KOOPAUHATHON
IUIOCKOCTH U MCIIONB30BATh AJIs PELIEHNs YpaBHEHUI 1 HEPABEHCTB;

WCTIOJIB30BaTh IpaduKH QYHKIMHN JUTsl pelIeHUs] YPaBHEHMIA;

CTPOUTH M YUTATh TpaQUKH JTMHEHHON (QYHKLINH, KBaIpaTUIHOW (DYHKINH, CTENIeHHON (DYHKINH C
LIEJIBIM II0Ka3aTelNeM;

n300pakaTh Ha KOOPAWHATHOH IJIOCKOCTH TpaduKy THHEWHBIX YPaBHEHUN 1 UCTIOIH30BATh UX JIJIS
peIIeHUs] CUCTEMBI JIMHEHHBIX YPaBHEHUMH;

WCTIONB30BaTh Tpaduku (QGYHKITHI AJIS MCCIIEOBAHUS MPOLECCOB M 3aBUCUMOCTEI TIpH pEIIeHUH
3aja4 U3 JAPYruX Y4eOHBIX MPEIMETOB U PEaIbHOW JKU3HH, BhIpAXKaTh (DOPMyJIaMU 3aBHCUMOCTH MEXKIY
BEJMYNHAMH.

Hauyaja MaTeMaTH4eCKOro aHAJIU3a

ONEePUPOBATH MOHITHAMU: TIOCICIOBATEILHOCTh, ApUPMETHUCCKAS K TEOMETPUYECKasl TPOrPECCHH;
OeckoHEeUHO yObIBaroIas reoMeTpuyecKasi mporpeccus, CyMMa OeCKOHEYHO yObIBarOIIed TeoMeTpUIeCKOn
MIPOTPECCUH;

3alaBaTh IMOCICAOBATEIIBHOCTU pa3IMdYHbBIMHA CHOCO6aMI/I;

HCIIONb30BaTh CBOMCTBA IOCJIENOBATEIBHOCTE M MPOTPECCUM ISl PELICHUS pealbHbIX 3a1ady
IIPUKIIAHOTO XapakKTepa.

OTIepUpPOBaTh TOHATHUSAMH: HeNpepbiBHAS (GYHKIWS, TPOU3BOAHAS (YHKIMH, HWCIOIH30BATh
TCOMETPUYCCKUI U (PU3NIESCKUI CMBICIT IIPOM3BOTHOM )T PEIICHMS 3a]1a4;

HaXOIWTh TPOHM3BOAHBIC DJEMEHTApHBIX  (YHKUHUHA, BBIYUACIATH IPOU3BOIHBIE CYMMBEI,
NPOM3BENEHHS, YACTHOIO (PYHKLHII;

WCTIONB30BaTh MPOU3BOIHYIO JJISl MCCIEAOBAaHUS (DYHKIMM Ha MOHOTOHHOCTh M JKCTPEMYMBI,
INPUMEHSThH PE3YJIBTaThl HCCIICAOBAHUS K IIOCTPOCHHIO IPadMKOB; U1 HAXOXKACHHUS HAWITYUIIEro PeIIeHus
B MIPUKJIAJHBIX, B TOM YHCJIE COI[MATbHO-IPKOHOMUYECKHX, 33/1a4ax;

OTIEPUPOBATH MOHATUSIMH: NIEPBOOOpA3HAs H HHTETpall, TOHUMAaTh T€OMETPUYECKUI U HU3HIECKUI
CMBICJI HHTErpana;

HaXOJUTh NEPBOOOPA3HBIC JIEMEHTAPHBIX (DYHKIUH, BEIUUCIIATH UHTErpas 1o ¢popmyse HeroroHa—
Jleiibuuia;

pemaTh NpUKJIAAHBIC 3a/1a4U, B TOM YUCJIC CONUAJIbHO-OKOHOMHNYCCKOI'o 1 (1)I/ISI/I‘ICCKOFO XapakTepa,
CpeacTBaM MaTeMaTU4YCCKOTO aHaJIn3a.

MHo:kecTBa 1 JIOTHKA
OHepI/IpOBaTL TIOHATHAMMA . MHOXKECTBO, onepam/m HaJl MHOXXCCTBaAMH,

HCTONB30BaTh TEOPETHKO-MHOXKECTBEHHBIN armapar Al ONMCaHMs peabHBIX IPOLECCOB H
SBJICHUH, IIPU PENICHNH 33/1a4 U3 JIPyTHX y4EOHBIX IPEJAMETOB;

OIIEPUPOBATH MOHATUAMU: OIIPEACIICHUEC, TCOPEMA, CIICACTBUE, 10KA3aTCIILCTBO.

I'eomeTpus

OIIEPUPOBATH MOHATUAMU: TOUKA, IIpsAMas, IMJIOCKOCTb,

MIPUMCHATh aKCUOMBI CTEPCOMETPHHU U CICACTBUA U3 HUX NIPU PCHICHUU I'€COMETPUICCKUX 3aay;
OICPUPOBATH MOHATUAMU: TTAPAJIJICIIBHOCTD U NCPICHAUKYIAPHOCTD MMPAMBIX U HﬂOCKOCTeﬁ;
KJIAaCCU(HUIMPOBATH B3aNMHOE PACTION0KEHHUE MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

OTIEPHUPOBATh MOHATUSAMU: IBYTPAaHHBII YToJI, TPaHH JBYTPAHHOrO yria, peOpo ABYrpaHHOIO yria,
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JMHEHHBIN YToJl IBYTPaHHOTO yria, TpajycHas Mepa ABYTPaHHOTO YIJIa;

OIEePUPOBATH MOHSATUSMHU: MHOTOTPAaHHUK, BBIMYKIIBIA U HEBBIMYKIIbI MHOTOTPAaHHUK, 3JICMEHTHI
MHOTOTPaHHUKA, PAaBUIBHBIN MHOTOTPaHHUK;

pacro3HaBaTh OCHOBHBIC BHUABI MHOTOTPAaHHUKOB (TUpaMuia, TMpU3Ma, NPSIMOYTOJbHBIN
napaJuIesIenuIies, Kyo);

KJIAaCCU(HUIMPOBATh MHOTOTPAHHUKH, BBIOWpas OCHOBAHHA U KiIacCH(UKAIWU (BBITYKJIBIE U
HEBBIMYKJIbIE MHOTOTPAHHUKW, TPABWIbHBIC MHOTOTPAHHUKH, TPSIMBIE U HAKJIOHHBIC IPU3MBI,
TapauieIIeTHUIC b );

OIICPpUPOBATH MOHATHUSAMU: CECKYyIIasl INIOCKOCTh, CCUCHUEC MHOTOI'PAHHUKOB,
OOBSICHATH IIPUHIIUIIBI ITIOCTPOCHU CequHﬁ, HCIIOJIB3YsI METO/ CJIIEN0B,

CTPOUTH CEUEHHS MHOTOTPAaHHUKOB METOAOM CJIE/IOB, BHIIIOJIHSTh (BBIHOCHBIE) IUNIOCKHUE YEPTEKH U3
PHCYHKOB HPOCTHIX OOBEMHBIX (PHUTYD: BUA CBEPXY, COOKY, CHH3Y;

peuars 3aJa4d Ha HaAXO0XKACHUE TCOMETPUUYCCKUX BEJIWYUH I10 06pa3uaM WK aJIropuTtMam,
IMPUMCHSA HU3BECTHBIC aHAJIUTUYCCKUEC MCTOABI IIPU PCHICHUHN CTAHAAPTHBIX MAaTCMATHYCCKHUX 3aJad Ha
BBIYHCJIICHUC paCCTOfIHI/Iﬁ MEXIY ABYMs TOYKaMH, OT TOYKHU 10 pr[MOfI, OT TOYKH OO ITJIOCKOCTH, MEXKITY
CKpCIIMBAOIINMUCA IPAMBIMHU; BBIYUCICHUE YTJIOB MEXKIY CKPCIINBAIOIINMHUCSA ITPAMBIMHA, MEXKITY HpHMOﬁ
1 IJIOCKOCTBIO, MCKAY IIJIOCKOCTSAMHU, ABYTI'PAHHBIX YTJIOB;

BBIYUCIISITH OOBEMBI W IUIOLIAAM MOBEPXHOCTEH MHOIOIPAaHHUKOB (TpH3Ma, NUpaMHIA) C
npuMeHeHueM (OpPMYJN, BBIYHUCIATH COOTHOLICHUS MEXIy IUIOMAIsIMH TOBEPXHOCTEH, 00BEMaMu
M0JOOHBIX MHOTOTPaHHHUKOB;

OIIEPUPOBATh MOHATUSAMH: CHMMETPHSI B IPOCTPAHCTBE, LICHTP, OCh U INIOCKOCTh CHMMETPHH, LICHTD,
0Ch U IJIOCKOCTh CHMMETPHHU (QUTYPHI;

U3BJEKaTh, IpeoOpa3oBbIBaTh M HHTEPHPETHPOBaTh HMH(DOpPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpryeckux QUrypax, npeCTaBICHHYIO Ha YepPTekKax U PUCYHKAX;

MPUMEHSTh TeoMeTpuiIeckrue QakThl JUIS PEHICHUs] CTEPEOMETPUIYECKUX 3a]ad, MPeIoIararoiux
HECKOJIbKO IIAr0B PELICHHUs, €CIIH YCIOBUS IPUMEHEHHUS 3a/1aHbl B sIBHOH (hopme;

IIPUMEHSATh NPOCTEUIINE TPOTrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAI[MOHHBIE CHCTEMBI
IIPU PELIEHUN CTEPEOMETPUYECKHX 3a/1a4;

NpUBOAWUTL MPUMEPbI MATCMATUYCCKUX 3aKOHOM€pHOCT€I\/'I B IpUPOAC W XKU3HHU, PACIIO3HABATH
IIPOABJICHUC 3aKOHOB I'COMETPHHU B UCKYCCTBE,

IIPUMEHATD IOJlyYECHHbIE 3HAHWUS HA IIPAKTUKE: aHAIM3UPOBATH PEANIBHBIC CUTyallud U IPUMEHATH
W3y4YeHHbIC TIOHATHS B TpOIleCCe TMOWCKA PEIICHUs MaTeMaTHYeCKH C(HOPMYIMPOBAHHOW MPOOIIEMBI,
MOJECIINPOBATh pPEAbHbIE CUTyallUM Ha A3bIKE TI'E€OMETPHUU, MCCIENOBATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM T'€OMETPUUECKUX MMOHATUI U TeopeM, almnapara ajire0psl, pears NpakTHIeCKUe 3a1auH,
CBSI3aHHBIEC C HAXOXKJECHUEM T€OMETPUUECKUX BEJIUYMH.

ONEPUPOBATh TOHATUSAMH: IMJIMHAPUYECKAs TOBEPXHOCTh, OOpa3yIolue HINHIPUISCKOM
IMMOBEPXHOCTHU, HUIHMHAP, KOHHWYCCKasA ITOBEPXHOCTD, 06pa3y}01m/1e KOHUYECKOU IMOBEPXHOCTHU, KOHYC,
cthepuyeckas TOBEPXHOCTE;

pacrno3HaBaTh Teja BpauleHus (LUIMHIDP, KOHYC, cdepa U 1map);
OOBSICHATH CIIOCOOBI TIOTYYEHHS TEll BPAIICHUS;
KJ1accu(UIMPOBATh B3aUMHOE PACTIONIOKEHHE Cephl U IIOCKOCTH;

OTIEpPHUPOBATh MOHITHSAMHE: IIAPOBON CETMEHT, OCHOBAaHHME CErMEHTa, BBICOTA CETMEHTA, IMApOBOI
CIIO, OCHOBaHHE IIAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS, IIIAPOBON CEKTOD;
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BBIUUCIATh OOBEMBI M IUIOMIAAM MOBEPXHOCTEH TeN BpalleHUs, TC€OMETPHYECKHX Tel C
npuMeHeHueM Gopmy;

OTIEPUPOBATH TOHATHUSIMU: MHOTOTPaHHUK, BIFICAHHBIH B cepy M OMMUCaHHBIN 0K0JIO chepsl, chepa,
BIIMCAHHAsI B MHOTOTPAHHUK WJIM TEJIO BPALICHUS;

BBIYHCIISITH COOTHOIIEHHS MEXY TUTOMIAISIMH TOBEPXHOCTEH N 00hEMaMu MOTOOHBIX TET;
M300pakaTh N3ydaeMble (PUTYPHI OT PYKH U C TPUMEHEHHEM MTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOJIHSATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUA CBEPXY,
cOOKy, CHHU3Y, CTPOUTh CEUEHUS TEJ BPALICHUS;

W3BIICKAaTh, WMHTEPIPETHPOBATh U MPEOOpPa3OBBIBATh WHGOPMAIMI0 O IMPOCTPAHCTBEHHBIX
reoMeTpHUYecKuX (hUTYypax, MPeJACTABICHHYIO Ha YepTeKax U PUCYHKaX;

OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS CIIOKCHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHUS BEKTOpa Ha YHCJIO,
00BACHATH, KAKUMU CBOMCTBaAaMH OHH 00J1a1a10T;

[IPUMEHSATH IIPABUIIO NAPAILIEIICIIUIIENA;

OIIEPUPOBATh MOHATHUSAMH: IEKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP, MOILYJIb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY BEKTOPaMH, CKAJIIPHOE MIPOU3BEIEHIE BEKTOPOB,
KOJUTMHEapHbI€ U KOMILJIaHAPHBIE BEKTOPHI;

HaXOIUTh CYMMY BEKTOPOB U IIPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJI MEXKIy BEKTOPaMH, CKaJISIPHOE
MIPOM3BEICHNE, PACKIIAABIBATH BEKTOP M0 ABYM HEKOJUIMHEAPHBIM BEKTOpaM;

3aJaBaThb IVIOCKOCTb YPAaBHCHHUEM B [IeKapTOBOﬁ CUCTEMEC KOOpAHHAT,

MPUMEHSTh TeoMeTprdecKue (GaKThl JUI PELICHUS! CTEPEOMETPUUIECKUX 3a[ad, IMPeInoIararoux
HECKOJIBKO IIaT0B PEIICHHUs, €CIIH YCIOBUS MPUMEHEHHUS 3a/1aHbl B sIBHOH (opme;

peuiaTtb HpOCTeﬁH.IPIC reOMCTPUICCKHUC 3aJaur Ha IPUMCHCHUC BEKTOPHO-KOOPAUHATHOI'O METO/14,

pelaTh 3aja4r Ha A0Ka3aTCJIbCTBO MaTEMATUYCCKUX OTHONICHUHU U HaX0XJACHUEC IT'€OMCTPUUCCKUX
BCJIIMYHH IIO o6pa3uaM WKW ajJlroputMaMm, HNPpHUMEHASA HU3BECTHBIC MCTOABI IPU PCIICHHUU CTAHAAPTHBIX
MATEMATHYCCKUX 3aJ1a4,

BepOﬂTHOCTb H CTATUCTHUKA
YUTaTh U CTPOUTH Ta6J'II/ILILI U IuarpaMmbl;

OIICpUpPOBATh IOHATUAMU: CPCIOAHCC apH(i)MeTHIJeCKoe, MEauaHa, HaI/I6OJ'H>H_Iee, HaMMCHBIIICC
3HAa4UYCHUE, pa3Max MaCCUBa YUCJIOBBIX JaHHBIX;

OTIEPUPOBATH MOHATHAMHU: CIIyYalHBIA IKCIIEPUMEHT (OIIBIT) U CIIy4ailHOE COOBITHE, 3JIEMEHTapHOe
coObITHE (DIIEMEHTApHBIH HWCXOJZl) CIY4YallHOTO OMbITa, HAXOJUTh BEPOSITHOCTH B ONBITaX C
PaBHOBO3MOXXHBIMU CIIyYalHBIMH COOBITHSMH, HaXOAWTh W CPaBHUBATh BEPOSTHOCTH COOBITHH B
W3YYEHHBIX CIy4allHBIX dKCIIEPUMEHTAX;

HAXOJUTh U POPMYIUPOBATH COOBITHUS: TIepecedcHne U 00bEMHEHNE TAHHBIX COOBITHIA, COOBITHE,
MIPOTUBOIIOJIOKHOE JTAHHOMY COOBITHIO, ITOJIb30BaThCS aUarpamMmamu ODiiiepa U (QOpMyJIoN CIIOKEHUs
BEPOSITHOCTEN IIPU PELICHUM 3a/1a4;

OIIEPUPOBATH NOHATHUAMMU: YCIIOBHAA BEPOATHOCTb, HE3aBUCHUMBIC CO6I)ITI/I$[, HaXoauTh BEPOATHOCTHU
C IIOMOIIBIO ITpaBUJIa YMHOKCHUS, C IOMOIIBIO IC€PCBa CHy‘IaﬁHOI‘O OIIbITA,

MIPUMEHATh KOMOMHATOPHOE MPaBUJI0 YMHOXKEHUS TIPY PEUICHUN 33]1a9;

OIICPUPOBATH MOHATUAMU: HUCHBITAHUC, HC3aBUCUMBIC HCIIbITAHUSA, CCPpHUA HCHBITaHHﬁ, ycuex u
HEyJdada, HaxXOIUTb BEPOATHOCTHU COOBITHH B CEpUN HE3aBHCUMBIX HUCIIBITAHUM OO0 IMEPpBOIro Yycricxa,
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HaXOJIUTh BEPOSTHOCTU COOBITHH B cepuu ucnbiTannii bepHym;

OTIEPUPOBATh MOHATHAMHU: CIydYaiiHas BeENWYMHA, DPACTPEACICHHE BEPOSATHOCTEH, aMarpamma
pacrpenencHus;

CpPaBHUBATH BEPOSTHOCTH 3HAYCHUU CIIy4ailHOM BEJIMYMHBI MO PACTIPEACIICHUIO WA C TOMOIIBIO
Juarpam;

OTIEPUPOBATh MOHATHEM MATEMATHUYECKOT'O OXKUJIAHWS, NMPUBOJIUTH MPHUMEPHI, KaK MPUMEHSICTCS
MaTeMaTHYeCKOe OXHIaHWE CIyYalHOW BETMYHHBI HAXOJUTh MATEMAaTHUYECKOE OKHAAHUE M0 JAHHOMY
pacrpenencHumio;

WMETb IpeACTaBICHHE O 3aKOHE OOJIBIINX YHCET;

HUMETh NPEICTaBICHHE 0 HOPMAJIHLHOM PacIpe/IelICHUH.
1.4.4. PaGouasi nporpaMMa y4eOHOH AUMCUMIJIMHBI HAMPABJIEHA HA Pa3BUTHE OOIIMX KOMIETEHIUI
(OK):

OK 01. Berbupats criocoOsI pemreHust 3a1a4d npo(hecCHOHaAIbHON ASSITeTPHOCTH IPUMEHUTETHHO K

Ppa3JIn4YHbIM KOHTCKCTaM,

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEACTBA IONCKA, aHAJIN3a U MHTEPIPETAINH HHPOPMAITIH, 1
MH(QOPMaLMOHHBIE TEXHOJIOTUHU 7SI BBIMOJIIHEHUS 33124 MIPOo(eCCHOHANBHON ACATEIBHOCTH;

OK 03. [TmaHupoBath 1 peann3oBbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U TMYHOCTHOE Pa3BUTHE,
IpEeANPUHIMATEIBCKYIO ASTEIBHOCTH B IPO(ECCHOHATIBHOMN cepe, NCTI0NIb30BaTh 3HAHKS 110 (PHHAHCOBOU
rpaMOTHOCTHU B PA3JIMYHBIX JKU3HCHHBIX CUTYallUAX;

OK 04. DddexTrBHO B3aMMOICHCTBOBATH M pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymecTBusiTh YCTHYH0 M NUCBMEHHYI0 KOMMYHHKAIMIO Ha TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoii denepaiiuu ¢ yu€ToM 0COOCHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa,;

OK 06. IIposBiATh TIpaKOaHCKO-MATPUOTHUYECKYIO MMO3ULUI, AEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAIWIIMOHHBIX OOIIEYETOBEUECKUX LEHHOCTEH, B TOM dYHCIE C YYETOM
rapMoHuU3anun MEXXHAIUOHAJIBbHBIX u MECKPECIUTUO3HBIX 0THOHI€HI/II>1, IIPUMCHATH CTaHAapThI
AQHTUKOPPYILIMOHHOT'O MOBEACHUS;

OK 07. CopelicTBOBaTh COXpPaHEHHIO OKPYXAlOIIeH CpPebl, pecypcocOepeKeHHIo, MPUMEHSIThH
3HaHMS 00 M3MEHEHHMH KJIMMaTa, NPUHIUIE OSpPEeXITMBOTO MPOM3BOJCTBA, dPPEKTUBHO NEHCTBOBATH B
YpE3BBIYAIHBIX CUTYAIHSX.

1.4.5. [Inanupyemble pe3yJbTaThbl 0CBOEHUsI YueOHOro npeamera B cootBercTBUU ¢ ®I'OC CIIO
u Ha ocHoBe ®I'OC COQO. Ocoboe 3HaYeHNE TUCIUTUTNHA UMEET NP (HOPMUPOBAHUH U PA3BUTHU OOIIMX
KOMITETEHIIUH.
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Koa u HammeHOBaHUe

Iliannpyemblie pe3yabTaThl 00y4eHHUs!

¢opMupyembIx MeTtanpeameTHbie IIpeamerHbie
KOMIIeTeH U
OK 01. Beibupars | -0a30Bble JIOHYECKHE ACHCTBUS: OIIEpUPOBATL MOHATUSAMU: HATYPaJIbHOE, LIEJOE YHUCIO, MCIIOJIL30BaTh NPU3HAKU HEIUMOCTH LENbIX
Croco0bI pemeHuA BBIABJIATH U | yucell, pa3l0oKEHUE YKCIIa HA MPOCThIE MHOXKUTENW AJISI PEUICHUs 3a7ay; pallMOHAJIBHOE W JACHCTBUTEIIBHOE
3ajaq . XapaKTepH30BaTh CYIIECTBCHHBIC | 4uCiIO, OOBIKHOBEHHAs W JecsATHYHAs ApoOb, MPOLEHTHI; jorapu™ dYucia, ACCATUYHbIE W HATypalbHbIE
POHECCHOHANBHOI MIpU3HAKKA MaTeMaTHYCCKUX | JTorapr(Mal.
CATCIIBHOCTHU ~ o
ﬁ N < OOBEKTOB, TOHATUH, OTHOILIECHUI OIEpUPOBATH MOHSATHUAMHU: CTEIECHb C IEIBIM IOKAa3aTeIEM, CTCIIEHb C PallMOHAJIbHBIM IOKA3aTEJIEM;
P MEXKIY NOHATUAMU, | cTaHgapTHas (opma 3aluCH JCHCTBUTEIBHOTO 4YHCa, KOPEHb HATypalbHOW CTENEHHW, WCIOJIb30BaTh
Pa3IMIHbIM N
KOHTEKCTaM (bOpMyﬂvaOBaTb ONPENACICHUA | MOMXOAIIYyI0 (GOpPMY 3alHCH ACHCTBUTENBHBIX YWCEN JJIS PEIICHUS MPAKTUYECKUX 3a/1ad W MPEeACTABICHUS
IIOHSTHH, yCTaHaBJIMBAaTb JaHHBIX;
CYILIECTBCHHBIN MIprA3HaK OIICPHUPOBATh MOHATHUAMHU. CHHYC, KOCMHYC W TAaHI'CHC IIPOM3BOJIBHOIO YIJIa, MCIIOJIb30BaTh 3allMCh

KJIAaCCU(UKAIMH, OCHOBAHUS IS

0000mEeHnst ¥ CpaBHEHUS,
KpUTEpHUU MIPOBOJUMOTO
aHau3a;

BOCIIPHHUMATb,
(dhopMyTUpOBaTH "
peoOpa3oBbIBATH CYXKJICHUS:
yTBEpIUTEIbHEIC u
OTpHLIATENbHBIE, eIMHUYHBIE,
YaCTHBIC U 00IIKE, YCIOBHBIC,

BBISIBIISITD
MaTeMaTHYEeCKHe
3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MIPOTHUBOPEYHS B ¢axrax,
JaHHBIX, HaOII0IEHUAX U
YTBEP)KICHUSX, npeaiaraTh
KpUTEPUH  JJsI  BBISIBICHUS
3aKOHOMEpPHOCTEN 51
MIPOTUBOPEYUHIA;

JeNaTh BBIBOJIBI c
UCTIOJIb30BaHHEM 3aKOHOB
JIOTHKH, JelyKTUBHBIX u

WHAYKTUBHBIX YMO3aKJIIOUYEHUH,
YMOB3AKJIIOUEHUH 110 aHAJIOTUH;
MIPOBOJINTH
CaMOCTOSITENBHO JOKa3aTeIbCTBA
MaTeMaTHYeCKUX yTBEP)KICHHI
(mpsaMbleE W OT MTPOTHUBHOIO),

MIPOM3BOJIBHOTO yIiIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE (DYHKIHU.

ONEpUPOBaTh MOHSATHUSAMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IeJ0€, PpalHOHAIBHOE,
HppalnroHaIbHOE YpaBHEHHE, HEPABEHCTBO, TPHTOHOMETPHUECKOE YpaBHEHHUE; CHCTEMa IMHEWHBIX YpaBHEHHH
U e€ pelleHne, UCTIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH [ PEICHHUS MPAKTHYCCKUX 3a1a4;

BBINOJIHATh NPEOOPa30BaHUSI TPUTOHOMETPHUECKHX BBIPQKEHHUH M pEIIaTh TPUTOHOMETPHUYECKHE
YpaBHEHUS; UENBIX, PAllMOHAJIBHBIX W HUPPAIMOHAIBHBIX BBIPAKCHUH M pelIaTh OCHOBHBIC THUIBI IEIBIX,
pallMOHATBHBIX W HMPPAHOHAIBHBIX YpAaBHCHHWH M HEPAaBEHCTB; BBINIONHATH MPEOOpa30BaHUSI BBIPAKCHUH,
coJep)KaIlyX JiorapuMsl, ONEPUPOBATh MOHATUSIMU: JIoTapu(MHUUECKOE ypaBHEHHE M HEPaBEHCTBO, PELIATh
OCHOBHBIE THIIbI JOrapu(PMUUECKUX yPaBHEHUH U HEPABEHCTB;

NPUMEHSTh CBOWCTBAa CTENEHH Ui TpeoOpa3oBaHUS BBIPAXKCHUH, OMNEPUPOBATH TOHATHUSIMH:
[OKa3aTeIbHOE yPaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THITBI [T0KA3aTEIbHBIX YPAaBHEHUH U HEPABEHCTB;

OIIEepPUPOBATh MOHATUAME: QYHKIHS, CIOCOOBI 3aaHusl GYHKUUH, 0071aCTh ONPEETICHNUs U MHOXKECTBO
3HA4YeHUI QyHKIUH, TpapuK QyHKIMH, B3aUMHO 00paTHbIC PYHKIMK; YETHOCTh M HEYETHOCTh (PYHKIMH, HYIIH
(YHKINY, TPOMEKYTKH 3HAKOTIOCTOSHCTBA; IepruoAndeckas QyHKIHS, TPOMEXYTKH MOHOTOHHOCTH (PYHKIIHH,
TOYKH 3KCTpeMyMa (yHKUMH, HauOoJbIIee 1 HAUMEHbIIIee 3HaueHUsI (QYHKIIMU Ha IPOMEXYTKE, UCIIOIb30BATh
X JUIS WCCIeAoBaHWS (YHKIMH, 3aJaHHON TpadukoMm; TpaduKH IMOKa3aTelbHOW, JOoTapudMUYECKOW |
TPUTOHOMETPUUECKUX (PYHKIMNA, W300paaTh UX HA KOOPIWHATHOW MJIOCKOCTH W MCIOJIB30BaTh ISl PEICHUS
yYpaBHEHUI 1 HEPABEHCTB,;

OIEepHUPOBaTh MOHATHSIMH: IOCIENOBATEIBLHOCTh, apU(METHUECKasi M T'e€OMETpUUYECKas MpPOTrPECCHH;
0eCKOHEYHO YOBIBAarOIAsl TeOMEeTpHUEecKas MPOTPeccHs, cCyMMa OECKOHEUHO YOBIBAIOIIEH TreoMeTpryYecKon
MIPOTPECCHUH;

ONEpHUpOBaTh TOHATHUSAMH: HENpEepbIBHAs (QYHKIUS, [POU3BOTHAS
FEOMETPHYCSCKUH M (U3MUCSCKUI CMBICIT IIPOU3BOIHOM ISl PEIICHUS 3a/1a4;

HaXOJIUTh MPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIMH, BBIYUCISTH MIPOU3BOHBIE CYMMBI, TPOU3BEICHHS,
YaCTHOTO (DYHKIIHIA;

OTepHUPOBaTh MOHSATHAMU: IMEPBOOOpa3Has U WHTErpall, MOHUMATh TEOMETPHUUECKUA M (UIUUECKHUIA
CMBICII HHTETpaa;

ONEepHUPOBATH MOHATUIMH: MHOXKECTBO, ONIepallMy HaJl MHOKECTBAMU;

(yHKUMH, HCIONIB30BATH




BBICTPaWBaTh  apryMEHTAIIHIO,
TIPUBOJTUTH MPUMEPHI u
KOHTPIIPUMEPHI, 0OOCHOBBIBATD
COOCTBEHHBIE  CYXJCHHS |
BBIBOJIBI;

BBIOMpATH croco0
peuieHuss  yuyeOHOM  3amauu
(cpaBHUBATH HECKOJIBKO

BapUaHTOB PEIICHUS, BBHIOUPAThH
HauboJIee OIXOISIINN C YIETOM
CaMOCTOSTENILHO  BBIJEIEHHBIX
KPUTEPHUEB).
-0a3oBbIe
JelcTBHUA:
HCIIOJIb30BaTh  BOIIPOCHI
HCCIIeNOBATCIbCKUH
MO3HAaHUA,
BOIIPOCHI,

HCCIICI0BATECIbCKHE

KaK
UHCTPYMEHT
¢dbopmynupoBartb
¢uKcupyoomme MpOTHBOPEUHE,
npobiiemy, yCTaHaBJINBaTh
HCKOMOE U JaHHOE, ()OPMHUPOBATD
TUIIOTE3Y, apryMeHTUPOBATh
CBOIO ITO3HIINIO, MHEHHE;
IIPOBOJUTH

CaMOCTOSITEIbHO
CIJTAHUPOBAHHBIA JKCIIEPHMEHT,
UCCIIEZIOBAHUE 110 YCTAaHOBICHUIO
0coOeHHOCTEH MaTeMaTHYeCKOTO

o0ObekTa, SIBJEHUs, MpoIecca,
BBISIBJICHHIO 3aBUCUMOCTEH
MEXIy OOBEKTaMH, SIBICHUSAMH,
HpoleCcCaMu;

CaMOCTOSITEIILHO
dbopMyupoBaTh 0000IIEHUS H
BBIBOJIBI o pe3yibTaTtam
MPOBEIEHHOTO HAOJTFOICHHS,
HCCIIeIOBAHNS, OLICHUBATh
JOCTOBEPHOCTH TMMOJTY4YCHHBIX

OIIEpUPOBATh MOHATUAMMU: OIIpEJEIICHUE, TEOPEMA, CIEICTBUE, 10KA3aTelIbCTBO.

OIIEpUPOBATh MOHATUSAMMU: TOUKA, IPsMasi, IVIOCKOCTb;

OMEepPHUPOBATH MOHATUAMH: APAIUIETBHOCTD U MEPIIEHANKYISIPHOCTD MPSMBIX U IIOCKOCTEH;

KJIaccu(pUIMPOBaTh B3aMMHOE PACIIOJIOKEHHE IPSMBIX U INIOCKOCTEH B IIPOCTPAHCTBE;

OIEepUPOBaTh IOHITHUSAMH: ABYTPAHHBIA yroj, TPaHd ABYTPAHHOTO yria, peOpo ABYIPaHHOTO yria,
JUHEHHBIN YTOJ ABYTPAHHOTO YIila, TpajycHasl Mepa ABYTPaHHOTO YIIia;

OMEepHUPOBaTh TMOHATUSMH: MHOTOTPAaHHHUK, BBINYKJBIA M HEBBIMYKIBIH MHOTOTPAHHHK, SJIEMEHTHI
MHOT'OI'PaHHUKA, IPABUJIbHBIA MHOTOTPAHHUK;

OTEepPUPOBATH MOHATUAMH: CEKYIIask INIOCKOCTh, CEYCHUE MHOTOTPAaHHHUKOB;

OOBSICHATH MPUHLUIIBI TIOCTPOCHUSI CEUCHUH, HCTIONB3YS METO] CIIE/IOB;

OIIEpPUPOBATH OHITHAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH, LIEHTP, OCh
U TJIOCKOCTh CUMMETPHUH (QUTYPHL;

W3BJEKaTh, TMpPeoOpa3oBbIBATE W  HMHTEPIPETHPOBATH  HHPOPMALHUIO O
reoMeTpHUYeCcKUX (PUrypax, NpeAcTaBICHHYIO Ha YePTEXax U PUCYHKaX;

ONepUpOBaTh IMOHATHAMM: LWIMHAPUYECKAs IOBEPXHOCTb, OOpasyolye IUIMHIPUYECKOH
MOBEPXHOCTH, IMJIMHAD, KOHHYECKas TOBEPXHOCTh, 0Opa3ylolye KOHMYECKOH IOBEPXHOCTH, KOHYC,
cepuueckasi IOBEPXHOCTb;

pacmno3HaBath Telna BpamleHus (IIIHHAP, KOHYC, cdepa U map);

OOBSACHSTH CITIOCOOBI TIOTYUYESHHSI TEJ BPAIICHUS;

KJIacCH(UIMPOBATh B3aUMHOE PACTIONIOKEHHE Cephl U IIOCKOCTH;

OIEepHUPOBATh MOHATHSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CEIMEHTA, BHICOTAa CEIMEHTA, IIapOBOH CJIOH,
OCHOBAHHE LIAPOBOTO CJI0SI, BEICOTA IIAPOBOTO CIIOS, IIAPOBOM CEKTOP;

OTepUPOBaTh MOHSATHAMHU: MHOTOTPAHHUK, BIMCAHHBIA B cepy M OMHCAHHBIA OKOJIO cdepsl, cdepa,
BIIMCaHHAasd B MHOTOTPaHHUK WJIN TCJIO BPALICHUSA,

OIepUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHATH I[efICTBPISI CJIOKCHHA BCEKTOPOB, BbIUMTAHUA BCKTOPOB MU YMHOXXCHHA BEKTOpa Ha 4YHUCIIO,
00BICHATH, KAKMMU CBOMCTBAMHU OHHU 00JI1a1af0T;

NPUMEHSTH NPaBUJIO NapajulesenuIea;

ONEepHUPOBaTh MOHATHSMHU: JI€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YrOJ MEXJIY BEKTOpaMH, CKAIIPHOE MPOW3BEJACHUE BEKTOPOB,
KOJIJIMHEApHBIE ¥ KOMILJIAHAPHBIE BEKTOPBI;

OIEepUPOBATh MOHATHAMU: cpellHee apupMeTHIecKoe, MeanaHa, Haubopliee, HAMMEHbIIee 3HaUCHUE,
pasMax MacCrBa YMCJIOBBIX JaHHBIX;

OTIEpUPOBATh MOHATHUSAMU: CIYYaWHBIN 3KCHEPUMEHT (OMBIT) M CIy4aHOE COOBITHE, dJIEMEHTApHOE
cOOBITHE (PIIEMEHTAPHBIA UCXOJ) CIIyYaHOTO OIBITa, HAXOAUTH BEPOSTHOCTH B OIBITAX C PABHOBO3MOKHBIMU
CIIy4alHBIMH COOBITHSIMH, HAaXOOUTh M CpPaBHUBAaTh BEPOSTHOCTH COOBITHH B W3YYEHHBIX CIyYailHBIX
IKCIIEPUMEHTAX;

HaxXoIuTh M (OPMYJIUPOBATh COOBITHS: MepeceueHre M OObeAMHEHHE NaHHBIX COOBITHH, coObITHE,
MPOTHBOINOJIOXKHOE JAHHOMY COOBITHIO, TOJb30BaThCcs JuarpaMMaMu Dijepa W (GopMyJod ClloKeHHs

MIPOCTPaHCTBEHHBIX
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PE3yJIbTaTOB, BBIBOZIOB u
00001IICHMIA;
MMPOTHO3UPOBATH

BO3MOXKHOE pPa3sBUTHE IIPOIECCA,
a TaKXKC BBIJIBUT'aTh
MMPEATIOJIOKECHUA O €ro pa3BUTHU
B HOBBIX YCJIOBUSIX.

BEPOATHOCTEH IIPU PEUICHHUN 3a7ad;

OIIEpUPOBATh TMOHATUSAMU: YCIOBHAs BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS, HAXOIUTh BEPOATHOCTH C
IIOMOILBIO TIPABUJIA YMHOXKEHUS, C IIOMOLIBIO JEPEBA CIyYalHOT'O OIIbITA;

OIIEpUPOBATh MOHATHAMH: UCIIBITAHUE, HE3aBUCUMBIE HCIIBITAHNSA, CEpUS UCTIBITAHNN, YCIIEX U Heylaua,
HaXOAUTh BEPOATHOCTH COOBITHII B CEPHH HE3aBUCUMBIX MCIIBITAHUH JI0 IEPBOTO yCII€Xa, HAaXOIUTh BEPOSTHOCTU
COOBITHIA B CepHH UCTIbITaHNH bepHyu;

OIIEpUPOBATh IOHATUSAMU: CIydallHas BEJIMYUHA,
pacnpeneneHus;

OIIEPUPOBATh IMOHATHEM MAaTEMAaTHYECKOTO OXUIAHWUs, IPUBOJUTH IPUMEPBI, KaK IPUMEHSETCS
MAaTEMATHYECKOE OXUJAHUE CIYy4alHOM BEJIMYMHBl HAXOJUTh MAaTEMaTUYECKOE OXKMJAHUE II0 AAHHOMY
pacnpeneIeHuIo;

pacmpesielieHHe BEpOsTHOCTEH, Jauarpamma

OK 02. Hcnonp3oBath
COBPEMEHHBIE CPECTBA

NOMCKa, aHaau3a W
UHTEpIpETALIH
uHdopmanuu u
uH(OpMaLMOHHbIE
TEXHOJIOTUH JUIst
BBITIOJTHEHHS 3amayq
npogeccHOHABHON
JeATEeIEHOCTH

-padora ¢ uHdopmanueii:
BEISIBIISITH neUIITHI
UHQOPMAIIH, JTAHHBIX,
HEOOXOIMMBIX JUIsl OTBETa Ha
BOTIPOC U JJISI PEUICHUS 33a49H;
BBIOMpaTh HMH(OPMAIIUIO
U3  HCTOYHUKOB  Pa3IUYHBIX
THIIOB, aHAIM3UPOBATb,
CHCTEMaTH3UPOBATh u
WMHTEPIPETUPOBATD
WHGOPMAIUIO Pa3IMYHBIX BHIOB
1 GHOpM TIpeICTABIICHHUS,
CTPYKTYpHPOBATh
WH(OpPMAIHIO, TIPEJICTABIIATE €€ B
pa3IMIHBIX ¢dhopmax,
WITIOCTPUPOBATH TPpadUvecKy;
OIICHUBATL HAaJIEXKHOCTD
nHpOpMaIUH 1o
CaMOCTOSITETTLHO
c(hopMyJIMPOBAHHBIM
KPUTEPUSIM.

BBINOJIHATH apr(hMETHIECKUE ONIEPALMY C PALIMOHAIBHBIMU U AEHCTBUTEIBHBIMHU YHCIIAMU;

BBITIOJTHATH TPUOIMKEHHBIC BEIUNCIICHHS, HCIIOJB3YS [TPAaBUIa OKPYTIICHHUS, AeTaTh MPUKHUIKY U OLIEHKY
pe3yJibTaTa BbIYUCICHUH;

ONEpUpPOBaTh MOHATHAMHU: TOXIECTBO, YpPaBHEHHE, HEPAaBEHCTBO, LEJ0€, palUOHAIBHOE,
HPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHME; CUCTEMA JIMHENHBIX YPABHEHUI
U €€ pelleHNe, UCTI0Ib30BATh CUCTEMY JIMHEWHBIX YPABHEHUM JUJIS PELLIEHUS IPAKTUYECKUX 3a/ay;

BBINOJIHATh NPEOOpPa30BaHUSI TPUTOHOMETPHUECKHX BBIPQKEHHUH M peIIaTh TPUTOHOMETPHUYECKHE
YPaBHEHUS; LENbIX, PAalMOHAIBHBIX M HPPALMOHAIBHBIX BBIPAXCHUW M pENIaTb OCHOBHBIE THUIMBI LENBIX,
pallMOHATBHBIX W HMPPAlHOHATBHBIX YPaBHEHWH M HEPaBEHCTB; BBINOJHATH MPEoOpa3oBaHUs BBIPAXKCHUH,
coJepXKaIluX JiorapuMsl, ONEPUPOBATh MOHATUSAMU: JIoTapu(MHUUECKOE ypaBHEHHE M HEPaBEHCTBO, PELIATh
OCHOBHBIE THIIbI JOrapu(PMUUECKUX yPaBHEHUH U HEPABEHCTB;

IIPUMEHATh YPABHEHUS U HEPABEHCTBA JUIS PEUICHUS MAaTEMaTUYECKUX 33Jad W 3a/1ad U3 Pa3iIu4HbIX
o0acTell HAyKU M pealbHON JKU3HHU;

MOJIEJIUPOBAaTh peajbHble CHUTYyallMd Ha S3bIKE aIreOpbl, COCTABIATH BBIPAKEHUS, ypPaBHEHUS,
HEPABEHCTBA M CHUCTEMBl HEPABEHCTB 10 YCJIOBHIO 3aJadd, HCCIEOBAaTh IOCTPOCHHBIE MOJEIH C
HCTIOJIb30BAaHUEM alllapara ajareopsl.

NPUMEHSTh CBOMCTBAa CTENEHH Uil NpeoOpa3oBaHUSl BBIPAXKECHUH, OINEPUPOBATH IOHATHSIMH:
[TOKa3aTebHOE YPaBHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIBI TOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB;

HaxOJUTb PELICHHUsS MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB; IPOCTEHUINUX CHCTEM H
COBOKYIHOCTEH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

WCIIOJIb30BaTh rpa MKy QYHKUMH JUISl pELICHUs] ypaBHEHH;

CTPOHTh W YWTATh TpaQUKH JTHHEHHOW (PYHKIUW, KBaJPAaTHYHOH (YHKIUH, CTEIIEHHOH (YHKIUH C
LIEJIBIM TI0KA3aTeleM;

n300pakaTb Ha KOOPAWHATHOW IJIOCKOCTH TpadMKH JIMHEHHBIX ypaBHEHUI M UCIIONB30BaTh MX IJIS
pElIeHUs] CUCTEMBI TMHEWHBIX YPaBHEHHH;

UCTIONIb30BaTh rpaduku QYHKIUE sl McCiIeJOBaHMsI MPOIECCOB U 3aBUCHMOCTEH TPH pElIeHUH 33124
U3 APYTHX Y4eOHBIX NPEAMETOB U PEaIbHOM KHU3HHU, BEIPAXKaTh POpMyIaMH 3aBUCIMOCTH MEX1Y BEIMUHMHAMH.

3aJaBaTh NOCIEA0BATEIbHOCTH PA3IMYHBIMHU CIIOCO0AMH;
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HAaXOIWUTh NPOM3BOAHBIC IEMEHTAPHBIX (YHKINH, BEIYUCIATH MPOM3BOAHBIC CYMMBI, TIPOU3BEICHNS,
YaCTHOTO PYHKIIUIA;

WCTIONIb30BaTh TMPOU3BOAHYIO JUIS HCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTb H 3KCTPEMYMBI,
INPUMEHATH PE3yJIbTaThl MCCIIETOBAHMS K ITOCTPOCHHIO I'padyKOB; Ul HAXOXKICHHUS HAWIYYIIETO PEIICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COIMAIFHO-9)KOHOMHUYECKHX, 3a/1a4ax;

pelarh NpUKIaHbIe 33/a4H, B TOM YHCJIE COLUATBbHO-3KOHOMHUYECKOTO M (PU3HMUECKOTO XapakTepa,
CpeAcTBaMH MaTeMaTHYECKOTO aHaIN3a.

HCIIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIH almapar JUIs ONMMCAaHHS PEasbHBIX IPOIECCOB U SBICHHH,
MIPH PELICHUH 3aa4 U3 IPYyTruX y4eOHBIX IPEIMETOB;

MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPHU PEIICHUU T€OMETPUUECKUX 33/1a4;

pacno3HaBaTh ~ OCHOBHBIE BHJBl MHOTOTPAaHHUKOB  (MUpamMHIa, MOpPU3Ma,  MPSMOYTOJBHBIN
napaJuieNienuIes], Kyo);

KJIacCU(UIMPOBAaTh MHOTOTPAaHHWUKH, BBIOMpasi OCHOBaHHMSA s KiacCHQUKAUMK (BBIMYKIBIE H
HEBBIITYKJIBIE ~ MHOTOTPAaHHUKH, TPABWIGHBIE MHOTOTPAaHHHMKH, TMpAMBbIE ¥  HAKIOHHBIE IPHU3MBI,
MapaJuIeTIeTHITe bl );

OOBSCHATH MPUHLIUIIBI TIOCTPOCHUSI CEUSHHUI, HCTIONB3YS METO/ CIIE/IOB;

CTPOUTH CCYCHHA MHOT'OTPAaHHHUKOB MCTOJAOM CJICAOB, BBLINIOJIHATH (BI)IHOCHI)IC) IIJIOCKHUE YCPTCIKU U3
PHCYHKOB TIPOCTBIX OOBEMHBIX (PHUTYp: BUJ CBEPXY, COOKY, CHUY;

pemraTh 3a7a4y Ha HAXOXJICHUE TeOMETPHUYECKUX BEIMYHH MO 00pa3lnaM WM arOpUTMaM, IPHMEHSS
HU3BECTHBIC AHAJIUTUYCCKUE MCETOAbI NPHU PCHICHUU CTAHAAPTHBIX MAaTEMAaTUYCCKUX 3aJlad Ha BBIYMCIICHUC
PacCTOSHUI MEXTy IByMS TOYKaMH, OT TOYKH JI0 TIPSIMOM, OT TOYKH JI0 TUNIOCKOCTH, MEXKIY CKPEIINBAIOITIMHCS
NPSMBIMH; BBIYUCIICHUE YTIIOB MEX/IY CKPEIINBAIOIIMMUCS TPSIMBIMHU, MEXTy TPSIMOH M TIOCKOCTBIO, MEXIY
ILUIOCKOCTSIMU, ABYTPAHHBIX YIJIOB;

BBIUMCIISATH 00BEMBI H TUIOIIA/IN TOBEPXHOCTEH MHOTOIPAHHUKOB (ITpU3Ma, TUpaMujia) ¢ IPUMEHEHHEM
(bopMyJ1, BEIYUCIIATH COOTHOILCHHUS MEXKTy TUTOIIAIIMUA IOBEPXHOCTEN, 00bEMaMH IOJOOHBIX MHOTOTDAHHHUKOB,

W3BJEKaTh, MPeoOpa3oBbIBATE M  HHTEPIPETHPOBATH HMH(GOPMALKIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKIX (PUTYypax, IPEACTAaBICHHYIO Ha YepPTeXax U PUCYHKaX;

NPUMEHATH TeOMETpUYecKHe (aKThl Ul PEUIeHHs CTEPEOMETPUYECKHX 3ajad, IMPEIIIoiararoiinx
HECKOJIBKO IIIaroB PEIICHHMs, €CJIN YCIOBHS NPUMEHEHUS 3a1aHbl B SBHOU (opme;

IIPUMEHATh NPOCTEHIINE MPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKALMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUIECKHUX 3a/1ay;

NPUBOANTH IPUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHPOAE M HKHU3HH, PAcIo3HaBaTh
MIPOABJIICHUE 3aKOHOB I'€COMETPHU B HCKYCCTBE,

IIPUMCHSATH IIOJIYYCHHBIC 3HAaHWA Ha IIPAKTUKE: aHAJIM3HUPOBATH PCAJIBHBIC CUTyallUM WU MNPUMCEHATH
W3y4YCHHbIE MOHATHS B TMIpOLEcCEe IIOMCKAa PELIeHHs MaTeMaTH4ecku CQHOPMYTUPOBAHHOW MNPOOIEMBI,
MOACIIUPOBATL PpPCAIbHBIC CHUTyallMM Ha A3BIKEC TI'COMETPUH, HCCICHOBATH IIOCTPOCHHBIE MOJCIN C
WCTIONIb30BaHUEM TE€OMETPHUECKHX TMOHATHH W TeopeM, amnmapaTa anreOpsl, pemaTh IMpaKTHYecKhe 3aadqd,
CBSI3aHHBIE C HAXOXJICHUEM I€OMETPUUECKUX BEJINUKH.

ONEpUPOBaTh  MOHATHAMM: IWIMHAPUYECKAs IOBEPXHOCTb, 00pasylolye IMIMHIAPUYECKOU
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MIOBEPXHOCTH, LIMIMHIP,
chepuyeckas IOBEPXHOCTb;

BBIYUCIISITH COOTHOILICHHS MEKAY MJIOMIAsIMHA IOBEPXHOCTEH 1 00bEMaMH MOJOOHBIX TEI;

n300paxath U3ydaeMble GUTYpHI OT PYKH U ¢ IPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOHSTH (BEIHOCHBIE) TUTOCKHE YEPTEIKHU U3 PICYHKOB IMPOCTHIX 00BEMHBIX (DUTYD: BIII CBEPXY, COOKY,
CHH3Y, CTPOHUThH CEUCHHUS TeJ BPALLCHHUS;

W3BJEKaTh, MHTEPIPETHPOBATbH W  MpeoOpa3oBbIBaTh  HMHPOPMALHUIO O
reOMEeTPUUYECKUX (PUIypax, IPEACTaBICHHYIO Ha YePTEXax U PUCYHKaX;

NPUMEHSTh TE€OMETpUUecKhe (aKThl AJsl PEUICHUS] CTEPEOMETPUYECKUX 3ajad, MpeAroararoinx
HECKOJIbKO IIAaroB PEIICHHS, €CIM YCIOBUS MPUMEHEHHS 331aHbI B SIBHOH (opme;

peraTh npocTeiine reoMeTpudecKre 3a1a4y Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOI'O METO/a;

pelaTh 3aJadd Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOUICHUH M HAXOXKICHHUE I'€OMETPUYECKHX
BEJIMYMH 1O o0Opa3maM WIM alropuTMaM, MPUMEHSSS HW3BECTHBIE METOIbl TMPH PEHICHUH CTaHAAPTHBIX
MaTeMaTHYECKHX 3a/1a4;

YUTATh U CTPOUTH TAOIMLIBI U TUATrPAMMBL;

HaXoIUTh M (OPMYIMPOBATH COOBITHS: MEpeceucHre W OObEAMHEHHE JAHHBIX COOBITHH, COOBITHE,
MPOTHBOTIONIOKHOE JaHHOMY COOBITHIO, TOJB30BaThCcAd JUarpaMMaMu Oiepa W (HOpMYJIOH CIIOKEHHUS
BEPOSITHOCTEH MPH PELICHUH 3a1a4;

MMETh IPEACTaBICHUE O 3aKOHE OOJIBIINX YHCEIT;

WUMETh TpeICTaBlICHHE O HOPMaIbHOM PaCIpeaeICHUH.

KOHHYECKas IOBEPXHOCTh, OOpa3yomme KOHWYECKOW TOBEPXHOCTH, KOHYC,

MPOCTPAHCTBEHHBIX

OK 03. IlnanupoBate u
pea30BEIBATh
cOOCTBEHHOE
npodeccuoHaNbHOE U
JMYHOCTHOE pPa3BUTHE,
NpeANPUHUMATENBCKYIO
JIeSTeIbHOCTH B
npo¢eCCHOHATBHOM
chepe, HUCIONB30BATH
3HaHUSA 10 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3IMIHBIX KU3HCHHBIX
CHUTYaIUsIX

- cCaMoopraHu3sanus:
COCTaBJIATHb IJIaH,
aAJIrOpUuTM PCHICHUA 3aJa4u,

BBIOUpATh CHOCOO peIIeHust ¢
y4ETOM UMEIOINXCS PECYPCOB U

COOCTBEHHBIX BO3MOKHOCTEH,
apTyMEHTHUPOBATH 51
KOPPEKTUPOBATH BapUAHTHI
pemieHuit ¢ y4€ToM  HOBOM
UHPOPMAITUH.
- CAMOKOHTPOJIb:

BJIAAETh HaBBIKAMH
MO3HABATENHHON pedIeKCHH Kak
OCO3HaHMS COBEPIIIAeMBIX
JOEUCTBUH U MBICIUTEIbHBIX
MpOLIECCOB, HUX  PE3YyJbTaTOB,
BIIAJICTh criocodamu
CaMONIPOBEPKH,  CaAMOKOHTPOJIS

BBITIOJIHATH apU(METHIECKUE OTIepaIiH C PAllMOHATBHBIMH U ICHCTBUTEIILHBIMU YHCIIAMH;

BBITIOJIHATH NIPHOJIMKEHHBIE BBIYHCIICHNS, HCTIOB3Ys IPABUIIa OKPYTIICHNUS, 1eJIaTh IPUKUAKY U OLCHKY
pe3yJibTaTa BEIYUCICHUH;

MOJIEIUPOBATh pealibHble CHUTYyalldd Ha sI3bIKE alreOphbl, COCTABIATh BBIPAKCHUS, YpPaBHEHUS,
HEpaBEHCTBA M CHCTEMBl HEPAaBEHCTB M0 YCJIOBHIO 3aJadH, WCCIEIOBaTh IOCTPOCHHBIE MOJEIU C
HCTIOJIb30BaHHUEM arapaTa anreOpbl.

WCTIOJIB30BaTh TpaQKK QYHKIWH IS peLICHUs] YpaBHEHHI;

UCIIOJIb30BaTh Irpaduku (YHKIMH ISl HCCIIEJOBAaHHS IPOLIECCOB M 3aBUCHMOCTEH NP PEIICHUH 3a1a4
U3 Ipyrux y9eOHBIX IPEIMETOB M PEaNbHOM KHU3HH, BBIpaXaTh (POPMYJIaMU 3aBUCHMOCTH MEX/Ty BEITMUUHAMH.

3aJ1aBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMH CIIOCO0AMU;

UCIIONIb30BaTh CBOWCTBA IMOCIIENOBATEIBHOCTE W TPOTPECCHI Ul pPELICHHs pealbHBIX 3amad
MPUKIIAJHOTO XapaKTepa.

UCTIOJIb30BaTh TPOW3BOJIHYIO JUIS HCCIIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTh H JKCTPEMYMBI,
MPUMEHSITh PE3yJIbTAThl UCCIIECIOBAHUS K MOCTPOCHUIO TPAQHKOB; JJIsi HAXOXKICHHS HAWIYUIIEro PEelIeHUs B
MPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-?KOHOMHUYECKHUX, 3a/1a4aX;

pemarh NPUKIaIHbIC 33/1a9H, B TOM YKCIE COMUATBLHO-DKOHOMHYECKOTO M (PU3MUECKOTO XapakTepa,
CpeZIcTBaMH MaTeMaTHYECKOTO aHaIN3a.

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar il OIMCAHUSl PEeaJIbHBIX MPOLIECCOB M SIBJICHUH,

16




mpoliecca U pe3yjbTaTa pelieHus
MaTeMaTHICCKOM 3a1auM;
MpEeIBUAETh TPYAHOCTH,
KOTOpPbIE MOT'YT BO3HUKHYTh IIPH
pelIeHUn  3aJaud,  BHOCHTh
KOPPEKTUBBI B JAEATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSTENIBCTB,
JaHHBIX, HaHOCHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;
OLIEHHUBAaTh COOTBETCTBHE
pesynbTaTa LEId U YCIOBHSAM,
OOBSICHATH HNPUYMHBI
JIOCTHKEHUS WU HEAOCTIDKEHUS
Pe3yIbTaTOB JeSITEIbHOCTH,
HaxomuTh  omMOKy,  JaBaTb
OIIEHKY IPHOOPETEHHOMY OIIBITY.

IIPU PELIEHUH 3aJa4 U3 IpyTrux y4yeOHBIX [IPEIMETOB;

BBIUUCIIATH 00BEMBI U IUIOIIAAN IOBEPXHOCTEIl MHOIOIPaHHUKOB (IIPU3Ma, MHPaMuU/a) ¢ IPUMEHEHUEM
(hopMyI1, BEIYUCIISTH COOTHOLICHHUS MEKAY IUIOMIAASIMH TIOBEPXHOCTEH, 00bEMaMHU 10T0OHBIX MHOTOTPaHHHUKOB;

IPUMEHSTh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CHUCTEMBI IPH
pELIEHUH CTEPEOMETPUIECKUX 3aay;

MPUBOJAUTH TMPUMEPHl MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MpHUpOJE U JKM3HM, paclo3HaBaTh
MIPOSIBJIEHNE 3aKOHOB F'€OMETPHUH B UCKYCCTBE;

NPUMEHSTh IOJIydYCHHbIE 3HAHMS Ha MPAKTHKE: aHAJIM3UPOBAaTh PEajbHbIC CUTYallMM U IHPHUMEHSTH
W3yUYCHHbIE TMOHATHS B TMpOIEecce IOMCKAa pEIIeHHs MaTeMaTH4ecku CQHOPMYIUPOBAHHOW MNPOOIEMBI,
MOJIETHPOBaTh peajbHbIE CHUTyalldd Ha $3bIKE TEOMETPHUM, MHCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
HCIOJNb30BaHUEM I'€OMETPUUYECKHX IOHSATHH W TEopeM, ammapara ajreOpbl, pemarb NPakTUYecKue 3ajadd,
CBSI3aHHBIE C HAXOXKIICHHUEM I€OMETPUIECKUX BEJINUHH.

YUTaTh U CTPOUTH TAOJIHIIBI U TUATPAMMBIL;

OIepHUPOBaTh MOHATHAMU: CpelHee apupMeTHIECKoe, MeanaHa, Haubopliee, HAMMEHbIIee 3HaYCHUE,
pa3mMax MaccuBa YHCJIOBBIX JaHHBIX;

OTEepPUPOBaTh TOHATHUSAMH: CIyYalHBIA SKCIEPUMEHT (ONBIT) M CIy4ailHOE COOBITHE, DJIEMEHTapHOE
cOOBITHE (PIIEMEHTAPHBIA UCXOJT) CIIyYaHOTO OIBITA, HAXOAUTH BEPOSITHOCTH B OMBITAX C PABHOBO3MOKHBIMHU
CIly4yallHBIMH COOBITHSIMM, HAaXOOUTh W CPAaBHUBATH BEPOSTHOCTH COOBITMH B HM3YYCHHBIX CIyYalHBIX
IKCIEPUMEHTAX;

HaXoIuTh M (OPMYIMPOBATH COOBITHS: MEpeceucHre W OObeAMHEHHE JAHHBIX COOBITHH, COOBITHE,
MIPOTUBOIIONIOXKHOE JAHHOMY COOBITHIO, IOJB30BaThCAd [UarpaMMaMu Oiiepa U (OpMYJIOH CIIOKEHHUS
BEPOSTHOCTEH MPH PELICHUH 3a1a4;

OTIepUpPOBaTh MOHATUSAMU: YCJIOBHAS BEPOSITHOCTH, HE3ABUCHMBbIE COOBITHS, HAXOAUTh BEPOSITHOCTH C
[TOMOIIBIO TIPAaBUIJIa YMHOKEHHS, C TIOMOIIBIO IepeBa CIyYaifHOTO OIbITa;

NPUMEHSTh KOMOMHATOPHOE MIPABUIIO YMHOXKEHUS IIPH PELICHUH 3a/ay;

OTIepUPOBATh MOHATHSIMHU: UCIIBITAHNE, HE3aBUCUMBIE HCTIBITAHNA, CEpHUs HCTIBITAHNH, YCIIeX U Hey/laua,
HAXOJIUTh BEPOSATHOCTH COOBITHI B CEPHH HE3aBUCHMBIX HCIILITAHHI /IO IEPBOTO yCIIeXa, HaXOIUTh BEPOSTHOCTH
COOBITHI B CEpUU HCTIBITAHNH bepHyy;

OMepHUpOBaTh MOHATUSMH: CIyyaiHas BEIUYWHA, pACIPENCICHUE BEPOSTHOCTEH, Juarpamma
pacrpeieneHus;

CPaBHUBATh BEPOSTHOCTH 3HAYCHUI CIy4alHOW BETHYUHBI O PACIPECICHHIO WM C TOMOIIBIO
Jarpam;

OIE€prupoOBaTh IOHATHUEM MATCMATHYCCKOr0 OXWUIAaHWA, MPUBOJAUTH IIPUMEPLI, KaK HNPHUMCEHACTCA
MaATEMATHYCCKOEC OXUIaHUC CHy‘IaﬁHOﬁ BCJIIMYUMHBI HaXOOWUTb MATEMaTHYCCKOC OXUIAAHHUE 110 JaHHOMY
pacrpeieeHHIo;

UMETB NPECTABICHNE O 3aKOHE OOJIBIINX YHCEI;

UMETh MPEICTABICHUE O HOPMAIbHOM PacIpeIeICHHH.
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OK 04. DddexkruBHO
B3aUMOJIENCTBOBATh U
paboTaTh B KOJUIEKTHBE
1 KOMaH/Iie

-COBMECTHAH JeATeJbHOCTD:
MOHUMATh 3|
HCIOJIb30BATh MPEUMYIIECTBA
KOMaHIHON M WHAUBUIYaTbHOMN
paboThl TIPH pemIeHHH YIeOHBIX

3ajad, NPUHUMATH 1enb
COBMECTHOI JICSATEIILHOCTH,
TUTAHUPOBATh OpraHu3aInIo
COBMECTHOM paboTHI,
pacnpenensaTh  BHIABI  palor,
JIOTOBapUBATKCS, o0cyx)aTh

MpoIlecC W pe3ynabTar paboTHI,
000011aTh MHEHUSI HECKOIBKHUX
JIIOJICH;

y4acTBOBAaTh B
rpynmoBbix  Qgopmax  paboTHI
(oOcyxneHus, OOMEH MHEHUH,

«MO3TOBBIE IITYPMBI» U HHBIE),
BBINIOJIHSTH CBOIO YacTh pabOTHI U
KOOpPJAMHHUPOBATH CBOU JEHCTBUS
C JPYTUMH YIE€HAaMH KOMAaHJPI,
OLICHWBAaTh  KadeCTBO  CBOETO
BKJIaJa B OOMMH NPOAYKT IO
KpUTEPUSM,
chopMyIHpOBaHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHSL.

OIlEpUPOBaTh INOHATUSAMH: HaTypallbHOE, 1I€JI0€ YHCIIO, MCIOJIb30BaTh IPU3HAKH JAEIHMOCTH LIEJIBIX
Yucell, pa3loKEeHUE YUClla Ha IPOCTble MHOKUTEIM AJsl PELICHUs 3ajad; pallMOHAIbHOE U JAEHCTBUTEIILHOE
YHCI0, OOBIKHOBEHHAs] M JIECSTUYHAs APOOb, MPOLEHTHI; JIOTapu(M Yucla, NECITUYHBIE W HATypaibHbIC
JToTapru(MEL.

BBINOJIHATH apr(hMETHIECKUE ONIEPALMY C PALIMOHAIBHBIMU U AEHCTBUTEIBHBIMU YHCIIAMU;

BBITIOJTHATH TPUOIMKEHHBIC BEIUNCIICHHS, UCIIOJIB3YS [TPAaBUiIa OKPYTJICHHUS, AeNaTh MPUKHUIKY U OLIEHKY
pe3yibTaTa BEIYMCIICHHIA;

OIIEpPUPOBATh MOHATHSIMU: CTEIECHb C LIETBbIM II0Ka3aTeleM, CTENEHb C PallMOHAIBHBIM IIOKa3aTeleM;
cTaHAapTHas ¢GopMma 3amucH JACHCTBHTENBHOIO YHMCIA, KOPEHb HATypallbHOW CTENEHH, HCIIOIb30BaTh
NoIXoAAuIyo GopMy 3amucu NEHCTBUTENBHBIX YUCEN AJISl PEIICHHs NMPAKTHYECKHX 3a7ad W MpelCTaBICHUS
JAHHBIX;

OIEepUPOBATh IOHSATHAMHU: CHHYC, KOCHHYC M TAHI€HC IPOM3BOJIBHOIO YIJa, HUCIOJIb30BaTh 3aIMCh
MIPOM3BOJILHOTO yIIia yepe3 00paTHbIe TPUTOHOMETPUYECKUE (DYHKIIUH.

ONEpUPOBaTh IOHSATHUSAMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, IIeJ0€, PpalHOHAJIBHOE,
HppanroHaTIbHOE YPaBHECHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE YPaBHEHHUE; CHCTEMa JIMHEHHBIX YpaBHECHUN
U e€ pelleHne, UCTI0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH [T PELICHUS MPAKTHIECKUX 3a1a4;

BBITIOJTHATh TPEOOpPa30BaHUSl TPUTOHOMETPHUECKMX BBIPAKEHHH M pElIaTh TPUTOHOMETPHUYECKHE
YpaBHEHHUSI; LEJbIX, PANHOHAJIBHBIX W HPPALMOHANBHBIX BBIPAKEHWH W PELIaTh OCHOBHBIC THUIBI LEJBIX,
palMOHANBHBIX M HMPPALHOHAIBHBIX YPaBHCHHH M HEPAaBEHCTB; BBIIOIHATH NMPEOOpPa30BaHUS BBIPAKECHUH,
coJiep KalluX JIOrapu(Mbl, ONIEPUPOBATh MOHATUSIMU: JIOTApU(PMHUUECKOE ypaBHEHHE M HEPaBEHCTBO, PEllaTh
OCHOBHBIE THIIbI JOrapu(PMUUECKUX yPaBHEHUH U HEPABEHCTB;

NPUMEHSITh YPaBHEHUS U HEPABEHCTBA JUIS PEICHHs MAaTEeMaTHUECKUX 3afad U 3aJad U3 pa3iIMyHbIX
o0acTell HayKU M pealbHON JKNU3HHU;

MOJICIUPOBATh pealbHble CHUTYallMd Ha SI3BIKE aIreOpbl, COCTABISATH BBIPAKCHHUS, ypaBHEHUS,
HEpaBEHCTBA W CUCTEMBbl HEPABEHCTB II0 YCIOBMIO 3a/a4M, WCCIENOBATh IOCTPOCHHBIE MOJEIU C
UCIIONIb30BAaHHUEM alMapaTa anreopsbl.

NPUMEHSTh CBOMCTBAa CTENEHH Ui TpeoOpa3oBaHUS BBIPAKECHWH, OMEPUPOBATH IMOHATHIMH:
[OKa3aTeIbHOE yPaBHEHUE U HEPABEHCTBO, PeIIaTh OCHOBHBIE THITBI [TOKA3aTEIbHBIX YPAaBHEHUH U HEPABEHCTB;

HaxOIUTh PEIICHUS] MPOCTEHIINX TPUTOHOMETPUYECKUX HEPaBEHCTB; MPOCTEUIINX CHCTEM U
COBOKYIHOCTEN PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

OIIEepPHUPOBATH MOHATUAME: QYHKIHS, CIOCOOBI 3aJaHusl GYHKLIUH, 0071aCTh ONpEeTICHNUs U MHOXKECTBO
3HAYeHUH QYHKINH, TpapuK HYHKIUK, B3aUMHO 0OpaTHbIe (YyHKIMA; YETHOCTh U HEUETHOCTh (DYHKIIMH, HYITH
(YHKINY, TPOMEKYTKH 3HAKOTIOCTOSHCTBA; IepruoAndeckas QyHKIIHS, TIPOMEXYTKH MOHOTOHHOCTH (DYHKIIHH,
TOYKH 3KcTpeMyMa (yHKIIMH, HauOoJIbIlIee 1 HAUMEHbIIIee 3HaueHNs QYHKIIMK Ha IPOMEXYTKE, UCTIONB30BATh
UX JUIA WCCIeAOBaHHWA (PYyHKIMH, 3aJaHHOM TpadukoMm; Tpaduku IMOKa3aTelIbHOW, JOTapu()MUUECKOW H
TPUTOHOMETPUYECKUX (PYHKIHIA, W300paaTh UX HA KOOPAWHATHOW IJIOCKOCTH W UCIOJNB30BATh JJISl PEIICHUS
YPAaBHEHUI U HEPABEHCTB;

MCTIOJIb30BaTh rpaduku QYHKUMH IS PELICHUS] ypaBHEHHI;

CTPOWUTh M YWTaTh TpaduKu JUHEHHOW (YHKUMH, KBagpaTHYHOW (YHKUMH, CTENEHHOH (YHKLIHUH C
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LIEJIBIM TI0KA3aTelleM;

n300pakaTb Ha KOOPAMHATHOW IJIOCKOCTH I'pa(MKH JIMHEMHBIX ypaBHEHUI U UCIIONB30BaTh UX AJIS
pelIeHNs] CUCTEMBI TMHEWHBIX YpaBHEHUH;

UCTIONIb30BaTh rpaduku GyHKUUHN AT UCCIe0BaHuUs IIPOLIECCOB U 3aBUCHMOCTEH IPU PEIICHUH 3a/1a4
U3 APYIUX y4eOHBIX IPEAMETOB U PEaIbHOM KU3HHU, BBIPAXKATh (POPMyIaMH 3aBUCUMOCTH MEXIY BEIMYMHAMH.

OMEepHUPOBaTh MOHATHAMH: TOCIENOBATEIBLHOCTD, apU(PMETHUECKass W T€OMETpUYeCKas HpPOTPECCHH;
0ECKOHEYHO YOBbIBaroOIasi reoMeTpHUecKas MPOrpeccHs, CyMMa OECKOHEYHO YOBIBAIOIIEH TeOoMETPHUYECKON
IIPOrPECCHH;

3aJaBaTh MOCIEA0BATEIBHOCTH Pa3IMYHBIMH CIIOCO0aMU;

WCIIONIB30BaTh CBOMICTBAa TOCIENOBATEIBHOCTEN W TpOrpeccuil Uid pEelIeHHs peajbHBIX 3ajad
MIPUKJIaJHOTO XapaKTepa.

ONEpUPOBaTh TOHATHUAMH: HENpEpbIBHAs (QYHKLUS, MPOU3BOAHAs (YHKIUM, HCIIOJIb30BaTh
reoMeTpUUYECKHi U (PU3NYEeCKUi CMBICI TPOU3BOTHOM [T PELICHUS 3a/1a1;

HaXOJIUTh NMPOU3BOJIHBIC 3JIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH MPOU3BOIAHBIE CYyMMBI, IPOU3BEICHHS,
YaCTHOTO (PYHKIINH;

WCTIONIb30BaTh TMPOU3BOAHYIO [UIsl HMCCIENOBaHUS (QYHKIUM HAa MOHOTOHHOCTb M 3KCTPEMYMBI,
MPUMEHSTH Pe3yIbTaThl UCCICIOBAHUS K MOCTPOCHUIO TPaQHKOB; AJIsi HAXOXKACHHS HAWIYUYIIETO PEeUICHUs B
MPHUKJIAIHBIX, B TOM YHCIIE CONUATBHO-O)KOHOMUYECKHX, 3a/1a4ax;

OIepUpOBaTh MOHATHAMH: IMIE€PBOOOpa3Has U WHTErpal, MOHUMAaTh FCOMETPUYECKUH M (U3UUECKHU
CMBICJI HHTErpaa;

HaxXOIUTh NEPBOOOpA3HBIC AIEMEHTApHBIX (PYHKIMH, BBIYUCIATH MHTErpan mno ¢opmyne Herorona—
JleiiOuuma;

pemarh NPUKIaJHbIC 33/1a49H, B TOM YKCIE COUUATBHO-YKOHOMHUYECKOTO M (PU3MUECKOTO XapakTepa,
CpeICTBAMHU MATEMATHYECKOIO aHAIU3A.

ONEpUPOBATh MOHATHIMH: MHOKECTBO, OTIEPALIMH Ha/l MHOKECTBaMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amlmapaT JIJIsl ONMCAaHUs PealbHbIX MPOIECCOB U SBICHHA,
[IPH PEIIeHUH 33/1a4 U3 IPYTHX Y4eOHBIX IPEIMETOB;

ONEpPUPOBATH MOHATHIMMU: ONPEIEIICHUE, TEOPEMA, CIEICTBUE, JOKA3aTEIbCTBO.

ONEpUPOBATH MOHATHIMU: TOUKA, IpAMasi, TNIOCKOCTB;

MIPUMEHATH aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX IPU PEUICHUH T€OMETPHUUECKHX 33/1a4;

OIEpUPOBATh MOHATHAMMU: MAPAJUIETBHOCTD U NEPIEHIUKYIIPHOCTD MPSAMBIX M IIIOCKOCTEH;

KJ1acCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE NPSAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE;

OTIEpUpPOBATh MOHATHSMHU: IBYTPAHHBIA YTrOJ, TPaHU ABYTPAHHOTO yIjla, peOpo ABYTPaHHOTO YIia,
JINHEWHBIN yroJl ABYTPaHHOIO yTIjla, FpaayCHas Mepa IBYIPaHHOIO yria;

ONEpPUPOBATh TOHATHUSMH: MHOTOIPaHHMK, BBIMYKJIBI M HEBBINYKIBI MHOTOTPaHHMK, 3JEMEHTHI
MHOTOTPaHHHKA, TPABUIILHBI MHOTOTPaHHUK;

pacmo3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (NMUpaMua, TpU3Ma, TMPSMOYTOJNBHBII
napajuieNienuie]], Kyo);

KJacCH(UIMPOBAaTh MHOTOIPAaHHUKH, BbIOMpasi OCHOBaHMA sl KiaccMQUKaMM  (BBIOYKIBIE H
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HEBBIMYKIIBIE  MHOTOTPaHHHWKH, TPaBHIbHBIE MHOTOTPAaHHUKH, TPSIMble W  HAKJIOHHBIC  IPU3MBL,
TapajuIeIeTUIICIb] );

OTIEPUPOBATH MOHATHSIMH: CEKYIIAsk IUIOCKOCTh, CCUSHHE MHOTOTPAHHUKOB;

OOBSICHATH MPHUHIUIIBI IOCTPOCHUS CEUSHHMN, HCTIONB3Ys METO/ CIICIOB;

CTPOHTH CEYEHUS] MHOTOTPAHHUKOB METOJIOM CIICJIOB, BBITIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3
PUCYHKOB IIPOCTBIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y;

peliaTh 3aJ1a4M Ha HaXOXKIACHUE TEeOMETPUUCCKUX BEJIHMYMH 110 00pasiiaM WM aJiTOPUTMaM, IPUMCHSIS
W3BECTHBIC aHAMTHYCCKHE METONbI MPU PEHICHUH CTAaHJAPTHBIX MATeMaTHYECKHX 3aJla4 Ha BBIYHCIICHHE
PACCTOSIHUIM MEXTy IByMsI TOYKaMH, OT TOYKH JIO MPSIMOM, OT TOYKH JI0 IIIOCKOCTH, MEKIY CKPEUTUBAIOIIIMMUCS
MPSMBIMU; BBIYUCICHUE YIIIOB MEX/Y CKPCIIUBAIOIIUMHUCS MIPSIMBIMH, MEXKIY MPSIMON M TUIOCKOCTBIO, MEXKILY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB;

BBIYUCIIATH 00BEMBI U TUIOIIAIN IOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma, MUPAMUJIa) C MPUMEHEHUEM
(bOpMy.]], BBIYUCIATE COOTHOIICHUA MEXKAY IUIOIIaIsIMA HOBCpXHOCTCﬁ, O6’béMaMI/I HOI[O6HI)IX MHOT'OI'PaHHUKOB;

OMEepPHUPOBATh OHATHAMU: CUMMETPHS B TPOCTPAHCTBE, IICHTP, OCh H MIOCKOCTH CAMMETPHH, IICHTP, OCh
U TUIOCKOCTh CUMMETPUH (QUTYPBI;

W3BJEKaTh, TMpPeoOpa3oBbIBATE M  HMHTEPIPETHPOBATH HMH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUYECKIX (PUTYpax, MPEACTABICHHYIO Ha YepTekXax U PUCYHKaX;

NPUMEHSTh TEOMETPUYCCKUE (AKThI JJISl PEUICHUS CTEPEOMETPUYECKUX 3a1ad, MPEmoNaratonimx
HECKOJIBKO IIIAr0B PEIICHHUS, €CIIH YCIOBUS MPUMEHEHHUS 33/1aHbI B IBHOU (opmMe;

IIPUMEHATh NPOCTEHIINE MPOrPAaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKALMOHHBIE CUCTEMBI IIPU
pEIICHUH CTEPEOMETPUICCKUX 3a]1au;

NPUBOJIUTH TMPUMEPHl MAaTEMATUYCCKUX 3aKOHOMEPHOCTEH B MPHPOJC W KH3HU, PACIO3HABATH
MPOSIBJICHHUE 3aKOHOB F'€OMETPHH B UCKYCCTBE;

IIPUMCHATHL IIOJIYYCHHBIC 3HAaHWA Ha IPAKTUKE: aHAJIM3HUPOBATH PCAJIBHBIC CUTyallUM WU NPUMCECHATH
H3yUYCHHbIC TMOHATHS B TMpOIEcce TMOUCKA PEIICHUs MaTeMaTHYeCKu COHOPMYITUPOBAHHOW MPOOIEMBI,
MOJICTTUPOBATh peajbHbIC CHUTYallMd Ha $3bIKE TIEOMETPHUM, HCCJICIOBaTh IIOCTPOCHHBIE MOJCIH C
WCTIOJIb30BaHUEM T'€OMETPHUYECKHX TIOHSATHH W TEOpeM, ammapara anreOpbl, pelarth MpaKTHYeCKUe 3ajadd,
CBSI3aHHBIC C HAXOXICHUEM IMEOMETPUUCCKUX BEJIINYHH.

OMEepUpOBaTh  MOHATHSAMH:  IWIHHIPUYECKAs TOBEPXHOCTh, OOpasyrolye  IHIMHIPUICCKOMN
MMOBEPXHOCTH, IWIMHIP, KOHUYECKAs TIOBEPXHOCTh, OOpa3ymoIlUe KOHMYECKOW MOBEPXHOCTH, KOHYC,
chepuueckas MOBEPXHOCTH;

pacro3HaBaTh Tena BpamieHus (IHIUHIp, KOHYC, cdepa u map);

OOBACHATH CIIOCOOBI TIOTYYESHHSI TEJ BPAIICHUS;

KJIacCH(UIMPOBATH B3aNMHOE PACTIONIOKEHHE CPePhl U IIIOCKOCTH;

OTIEpUPOBAThH OHATUSMU: IIIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BEICOTA CETMEHTA, IApOBOM CIIOM,
OCHOBaHHE IIAPOBOTO CJIOSI, BLICOTA MIAPOBOTO CIIOS, IIAPOBON CEKTOP;

BBIYUCIISITh O0BEMEI U TIromaan HOBCpXHOCTeﬁ TEJI BpalllCHUA, TCOMETPUICCKUX TEJI C IPUMECHCHUEM
hopmyur;

OTIepUPOBATh MOHATUSIMHU: MHOTOTPAHHUK, BIVCAHHBIA B c)epy M ONMHCAHHEIN OKONo cdepsl, chepa,
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BIIMCAHHAsl B MHOI'OI'PaHHUK WJIN TEJIO BPAILECHUS;

BBIYHUCIISITh COOTHOLLICHUS MEXKAY IJIOMIAsIMU IIOBEPXHOCTEN U 00bEMaMH ITOJOOHBIX TEJ;

n300paxarh u3ydaeMbie GUTYpHI OT PYKH U C TIPUMEHEHHEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBITIOHSTH (BEIHOCHBIE) TUTOCKHE YEPTEIKHU U3 PICYHKOB IMPOCTHIX 00BEMHBIX (DUTYD: BHII CBEPXY, COOKY,
CHM3Y, CTPOUTh CEUCHHUS TEJ BPALLCHHUS;

W3BJEKaTh, MHTEPIPETHPOBATH W  MpeoOpa3oBbIBaTh HMHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepPTeXax U PUCYHKaX;

OIIepUPOBATh IOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBITIOIHATh JEHCTBUS CIIOKEHUS BEKTOPOB, BBIUMTAHMS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCIIO,
OOBSICHAATh, KAKUMH CBOMCTBAMH OHHU 00JIa/1a10T;

IPUMEHSATh IPaBUJIO NapajulesenuIesa;

ONEpUPOBaTh MOHATHSAMHU: JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJ MEXIy BEKTOpaMH, CKaJsipHOE MPOU3BEIECHHE BEKTOPOB,
KOJIJIMHEApHBIC ¥ KOMIUIAaHAPHBIE BEKTOPBI;

HaxoJIUTh CyMMY BEKTOPOB M IIPOM3BEICHHE BEKTOpAa HA YHCIO, YTOJI MEXIY BEKTOPaMH, CKaJSIPHOE
MIPOM3BEIEHUE, PACKJIaIbIBATh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOpaM;

3aJaBaTh INIOCKOCTh YPaBHEHHUEM B IEKapTOBOM CHCTEME KOOPJIMHAT;

IPUMEHSTh T€OMETpUYEcKHe (DAaKThl A PELICHHS CTEPEOMETPUYECKUX 3a7ad, HPEeAINoJarariinx
HECKOJIbKO IIAr0B PEILCHMS, €CIM YCIOBUS MPUMEHEHHS 3a1aHbI B IBHOH (opme;

pelaTh IpocTenIe reoMeTpuiIeckie 3a/1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO/IA;

pelaTh 3aJayd Ha J0Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHUM M HaXOXXKICHHE I'€OMETPUYECKHUX
BEIMYMH 1O oOpa3laM WM aJIrOpUTMaM, NPHUMEHSs H3BECTHbIE METOIbl NPH PELICHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a/1aY;

YUTATh U CTPOUTH TAOIHIIBI U TUATPAMMBIL;

OIEepUPOBaTh MOHATHAMU: CpeIHee apuPpMETHUECKOe, MeAnaHa, HanboJIbllee, HauMEHbILIee 3HaUCHHUE,
pa3Max MacCHBa YHCIIOBBIX TaHHBIX;

OTEepPHUPOBaTh TOHATHUSMU: CIyYalHBIA SKCHEPUMEHT (ONIBIT) M ClIydaifHOe COOBITHE, SJIEMEHTapHOE
coOBITHE (PJIEMEHTAPHBIA UCXOJ1) CIIyYaHOTO OIBITa, HAXOAUTH BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXKHBIMHU
CIly4yallHBIMM COOBITHSIMM, HAaXOOUTh W CpPaBHUBATh BEPOSTHOCTU COOBITHMH B HW3YYEHHBIX CIIyYaiHBIX
JKCIIEPUMEHTAX;

HaxoIuTh M (OPMYJIUPOBATh COOBITHA: NEpeceueHHe M OObEAMHEHHE NaHHBIX COOBITHH, coObITHE,
MIPOTUBOIIOJIIOXKHOE JaHHOMY COOBITHIO, IOJB30BaThbCAd [UarpamMmMaMu Oiiepa U (OpMYJIOH CIIOKEHHUS
BEPOATHOCTEN TPY PEUICHNH 3a7ad;

OTIEpUPOBATh MOHATUSAMU: yCIIOBHAS BEPOSITHOCTH, HE3ABHCHMBIE COOBITHS, HAXOAUTh BEPOATHOCTHU C
ITOMOUIBIO TIPAaBUJIA YMHOKEHHS, C IOMOIIBIO A€pEBa CIyYailiHOTO OIBITA;

MPUMEHATH KOMOWHATOPHOE TPAaBUIIO0 YMHOKEHUS TIPY PEIICHUH 337124,

OTIEpUPOBATH MOHATHSIMHU: UCIIBITAHNE, HE3aBUCUMBIE HCIIBITAHNA, CEPHS HCTIBITAHNH, YCTIEX U Hey/laua,
HaXOJUTb BEPOATHOCTH COOBITHII B CEPHM HE3aBUCUMBIX HCIIBITAHHU JI0 IEPBOTO yCIeXa, HaXOIUTh BEPOSTHOCTU
coOBITHIA B cepuu UcnbITanni beprymu;
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OMEepPHUPOBaTh  MOHATHSIMH:
pacrpeieIeHus;

CpPaBHUBATh BEPOSTHOCTH 3HAYCHHI CIyYalHOW BETHMYUHBI 10 PACIPEICICHHIO WX C TOMOIIBIO
Jarpam;

OMEepHUPOBaTh IOHATHEM MATEMaTHYCCKOTO OXUAAHUS, TPUBOIUTH MPUMEPHI, KaK MPUMEHSETCS
MaTeMaTHYECKOe OKHAAHUE CIydalHOW BEIMYHHBI HAXOMUTh MAaTEMAaTHYEeCKOE OXHIAHHWE M0 JAHHOMY
pacnpeeIeHHIO;

UMETh TPEJICTABIICHHUE O 3aKOHE OOJBIINX YHCEIT;

HUMETh TPEACTABICHHE O HOPMATBHOM PACIIPEACICHUH.

CIy4aiiHasi BeJIWYMHA, paclpeiesieHre BepOsATHOCTEH, auarpamma

OK 05. OcymecTBasiTh
YCTHYIO U TIHCHMCHHYIO
KOMMYHHUKAITHIO Ha
TOCyapCTBEHHOM
SI3BIKE Poccutickoi
Oenepamt ¢ yIETOM
ocobeHHOCTER

-o01enne:
BOCIIPMHUMATH u
(dbopMymUpOBaTh CYXKIEHHUS B

COOTBETCTBHH C YCIOBUSIMU H
LelsIMU OOIICHUS, SICHO, TOYHO,
TPaMOTHO BEIPaXKaTh CBOIO TOUKY
3peHUs B YCTHBIX W MHCHMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS II0

xony petenus 3aJa4y,
KOMMEHTHPOBATh  TOJTYYCHHBIH
pe3yJbTar;

B X0le OOCYXICHUS

3a7aBaTh BOIPOCHI IO CYIIECTBY
o0cyxmaeMoil TeMbl, TPOOJIeMBl,
pelaeMon 3aj1auu, BbICKa3bIBaTh
UJeH, HaleJeHHbIE Ha IOUCK
pelIeHNs, COIOCTABIATh CBOU
CYXJICHUSI C CYXKJICHUSIMH JIPYTUX
YYaCTHUKOB Janora,
OOHapy)KUBaTh  paszaH4yue |
CXOJICTBO MO3UIINH, B
KOPPEKTHOM dopme
dopMynupoBaTh  pa3HOINIACHS,
CBOU BO3paKEHUS,;

MPeJCTaBISTh
pe3ynbTaThl peleHHs 3a/auu,
OKCIIEPUMEHTa,  HCCIIIOBAaHUS,
MPOEKTA, CaMOCTOSITEIIBHO
BBIOUpATh (OPMAT BBICTYIUICHHS

OMEepHUpOBaTh MOHATUSAMH: HAaTypajlbHOE, 1IeJI0€ YHCIIO, HCIIOIb30BaTh MPU3HAKU ACTMMOCTH LEIBIX
qHCeNl, PA3IOKeHNE YMCIia Ha MPOCThIC MHOKUTENN JUIS PEIICHHs 3ajad; palMOHAIBHOE M JEHCTBUTEIBHOE
9HCII0, OOBIKHOBCHHAS! M AECATHYHAS JpoOb, MPOIEHTHI; JOrapu(M 4YHCIA, NECATHYHbIE W HATypalbHBIC
JoTapuQMBI.

OIIEpUPOBATh MOHATHSMU: CTENECHb C LIEJIBIM ITOKa3aTeJIeM, CTENEHb C PAMOHATBHBIM MOKa3aTeleM;
crapnaptHas Qopma 3amMCH ACHCTBUTENBHOTO 4YHCIIA, KOPEHb HATYpaJIbHOW CTENEHH, HCIOJIB30BaTh
noIXoAAuyo GopMy 3amucu NEHCTBUTENBHBIX YUCET IJIsl PEIICHHs MPAKTHYECKHX 3a7ad M MpelICTaBICHHUS
JAHHBIX;

OIIEPUPOBATh TOHATHAMH: CHHYC, KOCHHYC W TaHT'€HC IPOU3BOJBHOTO YIJIA, WCIIOJIB30BaTh 3aIlUCh
MIPOM3BOJILHOTO yIiIa yepe3 00paTHbIe TPUTOHOMETPUYECKUE (DYHKIIUH.

ONEpPUPOBATh  TOHATHSAMH: TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO, IIeJ0e, palHoHAIBHOE,
UpPpalOHATBHOE YPaBHEHUE, HEPABEHCTBO, TPHTOHOMETPHUECKOE YpaBHEHHE; CHCTEMa JINHEWHBIX ypaBHEHHUI
u e€ pelneHne, UCI0Ib30BaTh CUCTEMY JTHHEHHBIX YPABHEHUH ISl peLIeHHS TPAaKTHIECKHUX 3a/1ay;

NPUMEHATh CBOWCTBAa CTENEHH Uil TpeoOpa3oBaHUS BBIPAKECHWH, OMEPUPOBATH IMOHATHIMH:
MoKa3aTe’bHOE ypaBHEHUE W HEPABEHCTBO, PEIIaTh OCHOBHBIC THITHI ITOKA3aTENbHBIX YPABHCHUH W HEPABEHCTB;

OIIEPUPOBATH MOHATHAMHE: (QYHKIHS, CIIOCOOBI 3a1aHus QYHKIMH, 00JIaCTh ONPEICTICHUS 1 MHO)XKECTBO
3Ha4YeHUI QyHKIUH, TpapuK QYHKIMH, B3aUMHO 00paTHbIe QYHKIMK; YETHOCTh M HEYETHOCTD (PYHKIMHU, HYJIN
(YHKINY, TPOMEKYTKH 3HAKOTIOCTOSHCTBA; IepruoAndecKkas QyHKIHS, TPOMEXYTKH MOHOTOHHOCTH (pYHKIIHH,
TOYKH IKCTpeMyMa (pyHKIMH, HanOoJblee U HaUMEHbIIIee 3HaUeHNsT (PYHKIUH Ha TIPOMEXYTKE, UCIIOIb30BaATh
X I HccienoBaHus (YHKIHMHM, 3aJaHHON TpaduKoM; TpadUKH MOKa3aTeIbHOH, JOrapupMHYECKOW H
TPUTOHOMETPUUECKUX (PYHKIMN, W300paxaTh UX HA KOOPIAWHATHOW MJIOCKOCTH W MCIOJIB30BaTh JJISl PELICHUS
ypaBHEHHH U HEPABEHCTB,;

WCIIOJIb30BaTh rpaduku GYHKUMWI A7 McCIeJOBaHMsI MPOLIECCOB U 3aBUCHMOCTEH NMPH pelIeHNH 3aa4
U3 IPYTUX YYeOHBIX MPEJAMETOB U PEabHOM KHU3HHU, BRIPAXKATh POpPMyNIaMH 3aBUCIMOCTH MEX/Ty BEJTHUHMHAMH.

OTEepHPOBaTh MOHATUSMH: TOCIEOBATEIFHOCTD, apU(PMETHIECKass U T'eoOMeTpHUYecKas IMPOTPECCHUl;
0EeCKOHEYHO YObIBaroIasi reoMeTpHuecKas MpOrpeccHs, cymMMa OECKOHEYHO YOBIBAIOIEH TreoMeTpHYecKON
MIPOTPECCUH;

ONEepHUPOBaTh TOHATHUSAMHU: HENpepbIBHAs  (QYHKIMS, I[POU3BOHAS
reoMeTpUUYECKHH U (PU3MYeCKUi CMBICT MPOU3BOTHOM JUIsl pELICHUS 3a/1a4;

(yHKIIMU, HCIONB30BAThH
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¢ y4éroM 3a/a4 Mpe3eHTAlUH |
0COOCHHOCTEH ayauTOPHH.

OIEPUPOBATh TOHATHIMH: TIEPBOOOpa3Hasi W WHTETPaN, MOHHMATh TCOMETPUYCCKHHA U (DU3MUCCKUI
CMBICJT HHTETpaa;

OIMEepPHUPOBATH MOHATHSIMH: MHOYKECTBO, OTICpAIlMU HaJl MHOYKECTBAMH;

OIEPUPOBATH MOHITUSIMHU: OTPEICIICHNE, TEOPEMa, CIICICTBHE, TJOKA3aTEILCTBO.

OIEPUPOBATH MOHITUSIMHU: TOYKA, PSAMAsi, INIOCKOCTH;

OMEePHUPOBATH MOHATHSIMH: TAPAICABHOCTD U MEPIIEHANKYIAPHOCTE MPSMBIX U IMITOCKOCTEH;

OMepHUpOBaTh MOHATHAMH: JABYTPAHHBIA yroj, TPaHd ABYTPAHHOTO yria, peOpo ABYTPaHHOTO yTia,
JIMHEHHBINA YTOJI IBYTPAHHOTO yIila, TPaayCHas Mepa IBYIPAHHOIO yIIia;

OMepHUPOBaTh MOHATHSIMH: MHOTOTPAHHHUK, BBINYKJIBIA M HEBBINYKJIBIH MHOTOTPAaHHHK, J3JIEMECHTHI
MHOTOTPaHHUKA, TPABUIBHBIA MHOTOTPAHHHUK;

OIEPUPOBATH MOHITUSIMHU: CEKYIIast TNIOCKOCTh, CEYECHHE MHOTOTPAHHHUKOB;

OOBSICHSTH MPUHIIAIIBI TOCTPOCHHST CEYCHHIA, UCIIONIB3YsT METOJI CJIC/IOB;

OIICPUPOBATH IMOHATUAMU: CUMMETPHUA B IIPOCTPAHCTBE, HEHTP, OCh U IIJIOCKOCTH CUMMCETPHU, HEHTP,
OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;

U3BJICKaTh, MpPeOOpa30BBIBATh WM HMHTEPIPETHPOBATH  HMHPOPMALKIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX (PUTYpax, IPEACTABICHHYIO Ha YepPTekKax U PUCYHKaX;

MPUBOIUTH TMPUMEPHl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B MPHUPOAE W JKU3HH, paCIO3HABATh
MPOSIBJICHUE 3aKOHOB T€OMETPHHU B HCKYCCTBE;

NPUMEHSTH TMOJYYCHHbIC 3HAHHMS Ha MPAKTHKE: aHATM3MPOBATh PEajbHBIC CHUTYaIllMd W MPUMCHATH
W3yUYCHHBIC TMOHATHS B TMpollecce ITIOMCKAa pelleHHs MaTeMaTHYecKH C(QOpMYIMPOBAaHHON MPOOIeMBl,
MOJICJIMPOBAaTh pealibHble CHUTyallid Ha 53bIKE T'€OMETPHH, MCCIICI0BaTh IOCTPOCHHBIE MOJACTH C
HCIIOJIb30BAHUEM TCOMETPUYCCKHX TMOHATHH W TEOpEeM, ammapara aireOpbl, pemiath MPaKTHYECKHE 3ajavu,
CBA3aHHBIC C HAXOKACHHUEM I'€COMCTPUUCCKUX BEJIMYMH.

OIICpHUpPOBATH IIOHATUAMMU. MUWINHAPUYCCKAA IMOBEPXHOCTD, o6pa3yfonme HHHI/IH}:[pH‘ICCKOﬁ
MOBEPXHOCTH, IWIHHIP, KOHHYECKas I[OBEPXHOCTh, OOpa3yrolMe KOHHYECKON MOBEPXHOCTH, KOHYC,
chepuueckasi IOBEPXHOCTb;

OOBICHATH CITOCOOBI TIOJTYYEHUS TEJ BPALICHUS;

OIEPUPOBATH MOHATHSAMHE: [IAPOBON CErMEHT, OCHOBAHHE CErMEHTA, BHICOTA CErMEHTA, IapOBOM CITOH,
OCHOBAHHUE IIAPOBOT'O CJIOSI, BHICOTA IIAPOBOTO CJIOS, IIIAPOBOI CEKTOP;

OTepUPOBaTh MOHATHSAMHU: MHOTOTPaHHUK, BIMCAHHBIA B cepy W OMHCAHHBIN okoio chepsl, chepa,
BITCAHHAS B MHOTOTPAHHUK HMJIH TEJIO BPAIICHHS;

U3BJICKaTh, HHTEPIPETHPOBATH W  NpPeoOpa3oBbIBATH  HWHPOPMALKMIO O  MPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (PUTYpax, MPeICTABICHHYIO Ha YePTEKax U PUCYHKAX;

OIICpHUpoOBaTh IMMOHATHUAMU: ACKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpAa,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJI MEXKIY BEKTOPaMH, CKAISIPHOE MPOU3BEIACHHE BEKTOPOB,
KOJJTHHEAPHBIE ¥ KOMILIAHAPHBIE BEKTOPEI;

YUTaTh U CTPOUTH Ta6JII/I]_U)I " quarpamMmmabl;

OMepHUPOBaTh MOHATHIMU: CpeHEe apupMeTHUCCKOe, MeraHa, Hanbobliee, HANMEHbIIIeE 3HAYCHHUE,
pa3mMax MacCHBa YHCIOBBIX JJAHHBIX;
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OTIEpUPOBATh MOHATHUSAMU: CIYYaWHBIM IKCIEPUMEHT (ONBIT) M CIy4alHOE COOBITHE, dIIEMEHTApHOE
coObITHE (PIIEMEHTAPHBINA MCXO[]) CIIy9afHOTO OIBITa, HAXOJUTHh BEPOSTHOCTH B OIBITaX C PAaBHOBO3MOXKHBIMH
CIIy4allHBIMH COOBITHUSIMHM, HaXOJUTh M CpPaBHUBAaTh BEPOSTHOCTH COOBITHI B W3YUYCHHBIX CIydalHBIX
JKCIIEPUMEHTAX;

HaXoAWTh M (HOPMYyITUPOBATH COOBITHS: TEpeceYeHrne W OObEIWHEHHE MAaHHBIX COOBITHIA, COOBITHE,
MIPOTUBOIIOIOKHOE JaHHOMY COOBITHIO, TIOJBh30BAThCA JauarpamMmamu Oiiepa ¥ (OPMYJIOH CIIOKEHUS
BEPOSTHOCTEH NIPU PEIICHUH 3a]1a4;

OTIEpUPOBATh MOHATUSAMU: yCIOBHAS BEPOSITHOCTH, HE3ABHUCHMEIE COOBITHS, HAXOAUTH BEPOATHOCTHU C
ITOMOIIIbIO TIPABUIJIA YMHOXKEHUS, C TIOMOIIBIO JICPEBa CIYYAHOTO OIbITA;

OTIEPUPOBATH MOHATHSIMHU: UCTIBITAHUE, HE3aBUCUMBIC HCIIBITAHUS, CEPUs UCIIBITAHNH, YCIIEX U HEYylaua,
HaXOJHUTh BEPOSITHOCTH COOBITHIA B CEpUU HE3aBUCUMBIX HCTIBITAHAHN JI0 IEPBOTO YCIIeXa, HAXOIUTh BEPOSTHOCTH
COOBITHI B CEpUU HCTIBITaHWH bepHyy;

OIeprupoBaTb TMOHATHAMMU: CHy‘-IaﬁHaﬂ BCJIIMYHHA,
pacnpezeneHus;

OTIEpUPOBATh TIOHATHEM MAaTEMATHYECKOTO OXKHIAHUS, MPUBOIUTH MPUMEPHI, KaK TPUMEHSIETCS
MaTEMATHYCCKOEC OXUIaHUC CHy‘laﬁHOﬁ BCJIMYMHBI HaXOJUTb MATEMAaTHYCCKOC OXUAAHHUEC I10 JaHHOMY
pacrpe/ielIeHHIO;

pacopesieieHue BEpOsITHOCTEH, JuarpaMma

OK 06. IIposBasth
TpaKIaHCKO-
NaTPUOTHYECKYIO
TIO3HITHIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE ITOBEJICHHE
Ha OCHOBE
TPaJAUIIMOHHBIX
LICHHOCTEH, B TOM YHCJIE
c y4eTOM
rapMOHU3AIUN
ME)KHAIIMOHAIBHBIX |
MEXPETUTHO3HBIX
OTHOIIICHHH,
MPUMEHSTh CTaHAAPThI
AHTUKOPPYILILOHHOTO
MOBEIEHUS

-CaMOOPraHM3aIHUs:
COCTaBIISThH IUIaH,
QITOPUTM  pEIICHUs  3a]ayy,

BBIOMpATh CHOCOO peIeHust C
y4E€TOM HMMEIOIIMXCS PECYPCOB U

COOCTBEHHBIX  BO3MOJKHOCTEH,
apryMeHTUPOBATh u
KOPPEKTUPOBATH BapUAHTHI
pemieHuit ¢ y4€ToM  HOBOM
WHGpOpMAITIH.
-CAMOKOHTPOJIb:

BJIAAETh HaBBIKAMH
MO3HABATENFHON pedIeKcHn Kak
OCO3HaHMS COBEPIIIAEMBIX
JOEUCTBUH U MBICIUTEIbHBIX
MpOLIECCOB, HUX  PE3YyJbTaTOB,
BIIAJIETh criocobamu
CaMONIPOBEPKH,  CaAMOKOHTPOJIS

nponecca u pe3yiibTarta pCICHUA
MaTeMaTH4eCKOH 3aga4u,

NPUMEHSTh YPaBHEHUS U HEPABEHCTBA AJIsl PEIICHHMs] MAaTeMAaTHUECKUX 3aJad M 33434 U3 Pa3IHyHbIX
o0JacTell HAYKH W peanbHOM KU3HU;

MOACIUPOBAThL PCAJIbHBIC CUTyallUM Ha A3BIKC aJIFC6pr, COCTaBJIAATh BBIPAKCHHA, YpPAaBHCHUA,
HEpaBEHCTBA W CUCTEMbl HEPABEHCTB IO YCIOBHIO 3a/ayd, HCCIENOBATh IOCTPOCHHBIE MOJIENIU C
HCIOJIb30BaHUEM ammapaTa anreopsbl.

MCIIOJIB30BaTh TpaduKu (GYHKIU JJIs UCCIICOBAHMUS ITPOLIECCOB M 3aBUCUMOCTEH NPU PEIICHUH 3aj1a4
U3 APYTHX YUYEeOHBIX MPEAMETOB U PEaIbHOM KHU3HHU, BEIPAXKATh POpMylIaMH 3aBUCIMOCTH MEX/1y BETHUMHAMH.

UCIIOJIb30BaTh CBOMCTBA IIOCJIEIOBATEIILHOCTEH M TNPOIPECCHi Ul peIleHHs pealbHbIX 3a/1ad
MPUKIIAHOTO XapaKTepa.

HCIIOJIb30BaTh IMPOU3ZBOJHYIO JJid MCCICAOBaAHUA ®YHKHHH Ha MOHOTOHHOCTH H OKCTPEMYMEI,
MPUMEHSTH Pe3ybTaThl UCCICIOBAHUSI K MOCTPOCHUIO Tpa(UKOB; AJIs1 HAXOXKACHHUS HAWIY4IIEro PEeUIeHus B
MPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMHUYECKHUX, 3a/1a4aX;

pemarh NPUKIaIHbIC 33/1a49H, B TOM YKCIE COUUATBHO-YKOHOMHUYECKOTO M (PU3MUECKOTO XapakTepa,
CpeAcTBaMHU MaTEMaTHUECKOI0 aHAIN3a.

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar il OIMCAHUS PEaIbHBIX MPOLECCOB M SIBJICHUM,
[IPH PEIIeHNH 33/1a4 U3 IPYTHX yIeOHBIX IPEIMETOB;

IIPUMCHSATHL IIOJIYYCHHBIC 3HAaHWA Ha IPAKTUKE: aHAJIM3HUPOBATH PCAJIBHBIC CUTyallUM WU MNPUMCEHATH
W3y4YCHHbIE MOHATHS B TMIpOLEcCe IIOMCKAa pELIeHHs MaTeMaTH4ecku CQHOPMYITUPOBAHHOW MNPOOIEMBI,
MOJIETIMPOBaTh peajbHbIE CUTyalldd Ha s3bIKE TIEOMETPHM, MCCIEN0BaTh IIOCTPOEHHBIE MOAEIH C
WCTIONIb30BaHUEM TEOMETPHUECKHX TMOHATHH W TeopeM, amnmapaTa anreOpsl, pemaTh NMpaKTHYecKhe 3aadqd,
CBSI3aHHBIE C HAX0XKJECHUEM I'€OMETPUIECKIX BEIUYMH.
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MIpEABUACTh TPYMTHOCTH,
KOTOPBIE MOTYT BO3HUKHYTH IIPH
pelieHun  3a1a4u, BHOCHUTh
KOPPEKTUBBI B NEATEIHLHOCTH HA
OCHOBE HOBBIX OOCTOSITEILCTB,
JMaHHBIX, HAWIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEIH;

OLIEHHBAaTh COOTBETCTBHUE
pe3ynbTara LEeTd U YCJIOBHSM,

0OBSICHATH IMPUYNHBI
JOCTHXXKCHHA MKW HCOOCTHIXKCHUA
PE3YIbTATOB JCATCIIBHOCTH,

HaXOMUTh  OMMOKY,  JaBaTh
OLICHKY MPUOOPETEHHOMY OTIBITY.

BOCIIPUHHAMATH u
(hopMyIUpOBaTh  CYKICHHUS B
COOTBETCTBHH C YCIOBUSAMH |
HeIsIMHA  OOIICHUS, SICHO, TOYHO,
IPaMOTHO BBIPAXKAaTh CBOIO TOYKY
3pEHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh IOSICHCHHUS IO

X0y penIeHus 3a71a4H,
KOMMEHTHPOBATh  MOTYYEHHBIH
pe3ynbTar;

B Xole OOCYXIcHUS
3aJ1aBaTh BOIPOCHI 1O CYIIECTBY
00CyXTaeMoi TEeMBI, TIPOOJIEMEI,
pelaeMoil 3a1au, BBICKA3bIBATh
UIEH, HaleICHHBIC Ha IIOHMCK
peui€HusA, COIIOCTaBJIATH CBOU
CYXJICHUSI C CY)KICHUSIMH IPYTUX

YYACTHUKOB Janora,
OOHAapy)XHMBaTh  pa3judue W
CXOJICTBO TTO3UIINH, B
KOPPEKTHOM dopme

(dbopMyIUpOBaTh  Pa3HOIJIACHS,
CBOH BO3PaXKEHHSI.

OK 07. CopnericTBOBaThH
COXPaHCHHIO

-padorarhb c

MPUMEHATh YPAaBHEHUS U HEPABEHCTBA JUIA PEIICHUs MAaTEMaTHUYECKUX 3a/ad U 3afad U3 pa3iIn4HbIX
o0nacTell HayKH M peaIbHOU JKU3HH;

25




OKpYy’Kalolien  cpensl,
pecypcocOepexeHuIo,
IPUMEHSTH 3HAHUSA 00
W3MEHCHNH  KIIMMara,
TIPUHITHIIBI
OCpEKITHBOTO
MIPOU3BOJICTBA,

3¢ peKTuBHO
JIeiCTBOBATh B
4Ype3BbIYAHBIX
CUTYaIHsIX

HHpopManmeii:
BBISABIIATE neOUITUTHI
nH()OpMaITHH, JIaHHBIX,

HEOOXOMUMBIX Ml OTBETa Ha
BOIIPOC | JJIsl peIieHHs 3aa4H;

BBIOMpPATh HH(POPMAITHIO
U3  HUCTOYHUKOB  Pa3IUYHBIX
THUIIOB, aHaTM3UPOBATH,
CHCTEMaTHU3HUPOBaTh u
MHTEPIPETUPOBATD
MHQOPMAIMIO Pa3INYHBIX BHJIOB
1 GOpM TIpeICTaBICHHUS,

CTPYKTYypHPOBAaTh
WH(OPMAIHIO, TIPEJICTABIATE €€ B
pa3IMYHBIX dopmax,
WITIOCTPUPOBATH rpahuuecKy;

OIICHUBATL HAaJIEKHOCTD
uHQOpMaIH o
CaMOCTOSITETILHO
chopMyIIMpOBaHHBIM
KPUTEPHUSIM.

UCTIONIB30BaTh rpaduku GYHKIUH s McCIeJOBaHUsI MPOIIECCOB U 3aBUCHMOCTEH TIPU pEIICHUN 3a/1a9
13 JPYTUX YIeOHBIX MPEAMETOB U PeaTbHOW KHU3HH, BEIPAXKATh (DOPMyJIaMU 3aBUCHMOCTH MEXAY BEIMIMHAMHU.

HCIIOJIb30BaTh CBOMCTBA IMOCIENOBATEIBHOCTEH M MPOTPECCHl NJs PEUICHUs peajbHBIX 3a1ad
MIPHUKJIATHOTO XapaKTepa.

pemaTs MpuKIagHbIe 337add, B TOM YHCIIE COIHMAIbHO-3KOHOMHYECKOTO W (PM3MUECKOTO XapakTepa,
CpeICTBaMH MaTEMaTHYECKOTO aHAJIN3a.

HCIIOJIb30BaTh TCOPETUKO-MHOKECTBCHHBIN ammapaT AJis OIMUCAHUSI PEAIbHBIX MPOIIECCOB U SIBICHUM,
[IPH PEIIeHUH 33/1a4 U3 IPYTHX yIeOHBIX IPEIMETOB;
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2. CTPYKTYPA U COJAEP)KAHUE YUESHOM JUCIUATLJINHBI

2.1. KostnuecTBO yacoB, OTBOAMMOC HA OCBOCHHUEC yqeﬁﬂoﬁ AUCHUIIJIMHBI

Bcero yacoB — 223 yaca, B TOM YHCJIE:

TeopeTudeckoe ooyuenue — 179 vacos,

B T.4. MPO(PECCUOHATLHO-OPUEHTHPOBAHHOE CO/ICPIKaHue (MIPUKIIATHON MOTYJIh) — 30 yacos,

IpaKTHYECKue padoThl — 36 4acos,

KOHCYJIbTANus — 2 Jaca,

MPOMEKYTOUYHAS aTTeCTaIus (PK3aMeH) — 6 4acoB.

OO0BeM y4eOHOH TUCIMIUINHEL, aK.9ac
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2.2. TemaTnyeckuit

IUIAH U cofiepkanue y4eOHoii nucuunaunsl OY . 07. MatemaTtnka

HanmenoBanue Coaepsxanue yueOHOro MaTepuaJia (0CHOBHOE H NPO(hecCHOHATBHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE H pakTHYeckue | O0beM
pa3/esioB H TeM 3aHATHA 4acoB
1 2 3
Paznen 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 13/3
Tema 1.1. llens u 3a0auu | Coaep:xxanue yueOHOT0 MaTepuasa 4/0
Mamemamuxu 1pu | 1lenp u 3a1a4 MATEMATHKH TIPH OCBOCHHUH CIICIUAIBLHOCTU. Ba30Bble 3HAHMUS M YMEHHS [0 MATEMATHKE B IPOPECCHOHATBHOM 1 5
oceéoenuu B MOBCEHEBHOM AesTenpHocTH. HaTypanbHbie u nensle yrcna. [Ipu3Haky AeTMMOCTH HENbIX YHCEL.
cneyuanvnocmu. ducna JleiicTBYS HaJl NOJNIOKUTEILHBIME M OTPULIATEILHBIMU YUCIAMH, C OOBIKHOBEHHBIMH M JIECATUYHBIME Apo0saMu. JleHcTBhs co
U ebriucienun creneHsAMM, (OPMYIBI  COKDAIIEHHOTO YMHOKEHHA. PallMOHaNbHble, HppalMOHANbHbIE, JeHCTBHTENbHbIE YMCIIA. )
ApudmeTrueckre oInepayu C palHOHANBHBIMU, JCHCTBUTEIBHBIMH YHCIaMH, MPeoOpa3oBaHUE YHUCIOBBIX BBIPAKCHUH.
[TpnOnmkEHHBIE BRIYMCIICHUS, TIPABHJIA OKPYTIICHUS, IPUKHIKA U OIIEHKA Pe3yJIbTaTa BBIYNCICHUH.
Tema 1.2. Ipouenmnsvie | Conepkanue y4eOHOTo MaTepraia 4/1
eviuucnenus. Ypasnenus | IIpocThie IPOLICHTHI, pa3Hble CIIOCOOBI UX BhuucieHUs. CII0KHBIC MPOICHTH. ApU(pMETHIECKas U TEOMETPUICCKAs MTPOTPECCHH.
u Hepasencmea. | beckoneuno yOwIBatolias reoMeTrpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKON MPOTPECCHH. 1
Ilpozpeccuu. @yukyuu. | opmyna CIOKHBIX TPONEHTOB. VCNOIp30BaHIE IPOTPECCHH JJIsl PEIICHHS PEATBHBIX 33]1a4 MPUKITIAIHOTO XapaKTepa.
Tootcoecmea. JluneiiHble, KBagpaTHBIC, OPOOHO-TWHEWHBIE ypaBHEHUS W HEpPaBEHCTBAa. YpaBHEHHE, KOpeHb ypaBHeHHUs. HepaBeHCTBO,
pemenne HepaBeHcTBa. CHCTEMbI TMHEHHBIX U pallMOHATIbHBIX YPaBHEHHH. Pellienre mpuKiIagHbIX 3a7a4 ¢ MOMOIIBIO CHCTEMBI 2
JTMHEHHBIX ypaBHeHUH. DyHKIWMS, ciocoObl 3ananus dyHkiun. ['paduk dyakuuu. Bzanmuo oOpaTHele QyHKIMH.
II3 1. Pemenne nMHEHHBIX, KBagpaTHBIX, APOOHO-IMHEHHBIX YPAaBHEHMH W HEPaBEHCTB. TOXIECTBAa M TOXKICCTBCHHBIC 1
npeoOpa3oBaHusl.
Tema 1.3. Ilpoyenmmuuvie | [ipodeccnona IbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (Coiep:KaHNe MPUKJIATHOTO MOTYJIs) 3/1
eblvuUCIeHUA ¢ | [IpocTbie u croxHbIe MPOLeHTH. [IpolieHTHBIE BEIUUCIICHHS B TPO(eCCHOHANBHBIX 3a/ja4ax. [I[puMeneHne npodeii u IporeHToB 2
npogheccuonanvHbix JUTS. PELICHUsT MPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciedl 3HAHWH W peanbHOW xu3HH. [IpruMeHeHne ypaBHEHH, CUCTEM U
3a0auax HEpaBEHCTB K PENICHUIO MAaTeMAaTHUECKHX 33/1a4 U 33124 U3 Pa3IMuHbIX 00JacTell HAyKH M PeaIbHOM KHU3HHU.
I13 2. Pemenue 3a7a4 Ha IPOCTHIE U CIOKHBIE POIICHTHI 1
Tema 1.4. Pewenue | Conep:xanue yueOHOro MaTepuasa 2/1
3aoau. Bxoonou | Berunicnenus u npeoOpa3oBanus. Y paBHEHUs U HEpaBeHCTBA. [ 'eOMeTpHs Ha INTOCKOCTH. BeKTOphI Ha MIIOCKOCTH. 1
KOHmMPOJ1b I13 3. PenieHne npakTu4ecKux 3agad 1
Pasnen 2. Ilpamble ¥ M10CKOCTH B IpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B MPOCTPAHCTBE 29/5
Tema 2.1. Ocnosenvie | Conep:xanue yueOHOro MaTepuasa 4/0
nonAmuA [penmet crepeomerprn. OCHOBHBIE TIOHATHS (TOYKA, MPSIMast, IIIOCKOCTb, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPUH
cmepeomempun. U CJIEACTBHS U3 HUX. 2
P, ACRONOHCEHUE NPAMBIX | T[epecekatomMecs], NAPALIEIbHBIE U CKPENIMBAIOIIMECS NPAMBIE. YTOI MEKAY NPSIMBIME B MPOCTPAHCTBE. YINBI € 1
u niockocmeu COHANPAaBICHHBIMH CTOPOHAMHU.
[epieHAuKyIIPHOCTH MPSAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUTYPHI 1




Tema 2.2. | ConepxxaHue yueOHOT0 MaTepuaja 5/1
IHapannenvnocme ITapamrensHbie pssMas 1 wiockocTs. Onpenenenue. [Ipuznak. CeolicTsa. [lapamrensHbie mtockocT. Onpenenenue. Ilpu3nak. 2
npameix, npamouni  u | Cpoiicta. [lapannenbHOCTD TPEX MPSMBIX.
niockocmu, niockocmeii | Terpasap u ero sjnementsl. [lapamtenenumnen u ero siemeHThl. CBOWCTBAa MPOTHUBOIOJOXKHBIX TpaHEH W IUaroHajiei 2
napamienenumena. [locrpoerrne oCHOBHBIX ceueHmid. Kyo0.
I3 4. [locTpoeHne OCHOBHBIX CEYCHUMN 1
Tema 2.3. | Conep:xanue yueOHOTro MaTepuaja 5/1
Ilepnenouxynapno cme IMeprienauKyssipabie mpsiMbie. [lapaienbHbie NpsAMbIE, TEPIEHIUKYIAPHBIE K IUIOCKOCTH.
npamelx,  BpAMOU U - - -
RAOCKOCHU, RAOCKOCMEN [Ipu3Hak nepneHUKYISIPHOCTH MPSMOM U IJIOCKOCTH. Teopema o mpsiMoil epreHTuKyISIpHON K TNIOCKOCTH.
I13 5. Onpenenenre B3aMMHOTO PACIIOJIOKEHUS IPSAMBIX U MJIOCKOCTEN B MTPOCTPAHCTBE. 1
Tema 2.4. | Conep:xaHue y4eOHOTO MaTeprajia 4/1
Ilepnenouxynap u | IlepneHaukynsp ¥ HaxkJIOHHasA. TeopeMa O TPEX NEPNEHIUKYIAPAX. YTOI MEXIY NPSIMOH M IUIOCKOCTBIO. YTOJI MEXKIY 2
Haknonnasa. Teopema o | IIOCKOCTSAMH.
mpéx nepnenduxynapax | IlepneHIUKYISPHBIC IUIOCKOCTH. PacCTosIHUE B IPOCTPAHCTBE 1
I13 6. Onpenenenue yria Mexay OpsIMOM U MJIOCKOCTBIO, pPACCTOSIHUSI B IPOCTPAHCTBE 1
Tema 2.5. Koopounamot u | Conep:xkaHue y4eOHOT0 MaTepraia 5/1
6eKmopul ¢ | JlexapToBBI KOOpAMHATHI B TPOCTpaHcTBe. BekTopsl B ipocTpaHcTBe. C0KEHNE U BBIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPA 2
npocmpancmee Ha ymcio. Pa3noxeHue BekTopa o TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuno napamnenenunesa.
CkansipHoe npou3BeAcHHE BEKTOpoB. IIpsAMoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. IIpocrteiimue 3amauu B 2
KOOpAMHATAX. YTOJI MEXJIy BEKTOPAMH.
113 7. [leiicTBus Hax BeKTOpamH, 3aJadd B KoopauHaTax. KoopJaMHATHO-BEKTOPHBIN METOJ MPH PELIeHUH T€OMETPHYECKUX 1
3ajad.
Tema 2.6. Ilpamsie u | llpodeccuoHaTHHO-OPHEHTHPOBAHHOE COepP:KaHue (Colep:KaHue MPUKJIATHOTO MOIYJISA) 4/0
niaockocmu ¢ | PacnonoxeHue npsiMbIX M INIOCKOCTEH B OKPYXaroleM MUpe (IPUPOAE, APXUTEKTYPE, TEXHHUKE). 2
npakmuyeckux 3adayax | PenieHue MpaKTHKO-OPHEHTUPOBAHHBIX 33/[a4. BbIUKCIICHHE YITIOB MEXTY MPSIMBIMHU U IIOCKOCTSIMH. 2
Tema 2.7. Pewenue | Conep:xanue yueOHOro MaTepuasa 2/1
3aoau. lpamsie U | PacnonoxeHue MpsSMBIX M IJIOCKOCTEH B MPOCTpaHCTBE. [leprneHNKYISPHOCTh M TAPAUIETbHOCTh MPAMBIX M IIOCKOCTEH. 1
RAOCKOCHmU, JlekapTOBbI KOOPAMHATHI B IPOCTPaHCTBE. BekTophl B ipocTpancTBe. ClOXKEHHE ¥ BEIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOPA
KOOPOUHAMBL U 6EKMOPHL | Lo qycno Koopnunatel BekTopa.
6 npocmpancmee 113 8. Pemenne npakTH4YecKHX 3a1a4 1o Teme «IIpsiMble W IJIOCKOCTH B NpocTpancTie. KoopauHaThl M BeKTOPLI B 1
MPOCTPAHCTBE»
Pa3nea 3. OcHoBbI TpUroHoMeTpuu. TpuronomMerpuyeckue GyHKIUK 27/5
Tema 3.1. | ConepxxaHue yueOHOT0 MaTepHaa 4/1
Tpuzonomempuueckue Paguannas mepa yrna. [ToBopoT TOUKHM BOKPYT Havyaja KOOpAUHAT. TpUTrOHOMETpHUYECKasi OKPY>KHOCTb. 1
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¢ynKyuu npou3eonbHO20
yena, uucna

CI/IHYC, KOCHUHYC, TAHTCHC YHUCJIOBOI'O apryMcHTaA. 3Haku CHHYCa, KOCUHYCA, TAHI'CHCA U KOTAHI'CHCA 1O YCTBCPTAM. 3aBUCHMOCTD
MCXAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM M KOTAHI'CHCOM OJHOI'O ¥ TOTI'O XK€ yTJia.

113 9. HaxoxneHne 3Ha9eHUI TPUTOHOMETpHUYeCKUX (DYHKIMHA TI0 3aJJaHHOMY 3HAaYSHHIO OJHON M3 HUX 1
Tema 3.2. Ocnosenvie | Coaep:xanue yueOHOro MaTepuajia 5/1
mpuzonomempuueckue Tpuronomerpuyeckue TOXKAECTBA M TOXKAECCTBEHHbIE IPEOOPa30BaHUSL. 2
modcoecmea [IpeoOpa3oBaHusl NPOCTEHIINX TPUTOHOMETPUUIECKUX BbIpaxeHuil. CHHYyC, KOCHHYC, TAHT€HC M KOTAHI'€HC YIJIOB 0. M —O. 2

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI.

113 10. IIpeobpazoBanmsi TPUTOHOMETPHUECKIX BBIpAKESHUI 1
Tema 3.3. | Conep:xaHnue yueOHOr0 MaTepuaJa 5/1
Tpuzonomempuuecxkue Tpuronomerpuueckue ¢ynkuud. CBoiictBa M rpaduku GyHKIHE Yy = cosx, y =sinx, y=tgx, y = ctgx (obmacts 2
¢ynxkyuu, ux céolicmeéa u | onpereICHUsT W MHOXXECTBO 3HAYCHUH TPUTOHOMETpHYECKHX GYHKIMHA. YETHOCTh, HEYETHOCTh, TMEPUOJUYHOCTD
2paguxu TpuroHoMeTpudeckux ¢yHkiuin. Hynmn ¢ynkiun. [lpoMexyTKH 3HaKOIOCTOSTHCTBA. )

Cxarue u pacTsbKkeHHe rpadKoB TpUroHOMeTpruieckux GyHkuui. [IpeoOpazoBanue rpag kOB TPUTOHOMETPHUUECKUX (DYHKIINH. 2

113 11. UccnenoBanne cBOWCTB TPUTOHOMETPUYECKUX (DYHKIMH 1O UX rpaduKam 1
Tema 3.4. Oébpamnvie | Conep:xanue yueOHOro MaTrepuaJa 4/0
mpuzonomempuuecKkue OO6patHble TpUroHOMeTpHYeCKHe PYHKIMH. APKCHHYC, QpPKKOCHHYC, apKTaHI€HC YHCIIOBOTO apr'yMEHTa. 2
gynxuuu v

OO0partHbie TpUroHomerpudeckue QyHkun. Mx cBoiicTBa u rpaguku 2
Tema 3.5. | Conep:xanue yueOHOro MaTepuaJa 7/1
Tpuzonomempuuecxkue YpaBHEHUs cOS X = a,SinX = a, tgx = a u ctgx = a 2
ypasénenus U | PelieHre TPUrOHOMETPUUECKUX YPABHEHUI OCHOBHBIX TUIIOB: IPOCTEHIINE TPUTOHOMETPUUYECKUE YPABHEHHUSI, CBOISIINECS K 2
HepaseHcmea KBaJpaTHBIM, pEIIAEMBIE PA3JIOKEHUEM HA MHOXKUTEIH, OQHOPOIHEIE.

IIpocreiinme TPUroHOMETPUUECKUE HEPABEHCTB 2

II13 12. Pemenne mpocTeHmnX TPUTOHOMETPUUYECKUX YPAaBHEHUH DPa3NWYHBIMH METOAAMH, PElIeHHEe TPUTOHOMETPUYECKUX 1

HepaBeHCTB. CHCTEMBI MPOCTEHIINX TPUTOHOMETPHIECKUX YPaBHEHUH.
Tema 3.6. Pewenue | Conepxanne yueOHOro MaTepHajia 2/1
3adau. Ocnoeul = =

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHUX BBIpAXKEHUH. PellieHne TpUroHoMeTprIecKuX ypaBHEHUH 1 HEPABEHCTB B TOM YHCJIE C 1
MmpuzonoMempu. UCIIOJIb30BaHUEM CBOMCTB (DYHKITHH.
Tpuzonomempuuecxkue
Fa— 113 13. Pemienue npakTuyecKux 3aaa4 no teme «OCHOBbI TpUroHOMeTpuH. TpuronoMerpuueckne GyHKIMU» 1
Pa3nea 4. IlpousBogHas u nepBoodpa3Hasi PyHKIUH 48/8
Tema 4.1. Ionamue | Conep:xanue yueOHOro MaTepuasa 8/1
npouseoonou. Dopmynvi "

P PMY. [locnenoBarebHOCTH, COCOOBI 3a/1aHMUSI YMCIIOBOM MOCIE0BATENFHOCTH. MOHOTOHHBIE MocienoBatesibHocTH. [Ipupamienue 1

aprymenra. [Ipupamenne yHknun. 3agadn, NpUBOSIIINE K MOHATHIO TPOU3BOJHOM.

30




u npasuna | OnpeneneHne NPOU3BOAHON. | eoMeTpHUUECKU M PU3HMYECKHUI CMBICT IPOU3BOAHON. AJITOPUTM OTHICKaHUS TPOU3BOTHOM. 2
ugppepenyuposanus [IponsBoaHbIe neMeHTapHBIX (pyHKITNH. POPMYITBI HAX0XKIEHHUS TIPOU3BOTHON CYMMBI, TPOU3BEAEHUS W YaCTHOTO (PYHKITHIA. 2
[IpaBuna quddepeHupoBaHms 2
113 14. Berunciaenne nNpon3BOIHBIX C TOMOIIBIO TPaBMIT qudGepeHITHPOBAHIS. 1
Tema 4.2. Ilonamue | Coaepxkanue yueOHOT0 MaTepuasa 7/1
HenpepbleHOCIMU [Tonsitre HenpepbiBHOM GyHKIUKM. CBOMCTBA HENPEPHIBHON (DYHKIKH. 2
dynkyuu. Memoo | Cesi3p MEX/y HEMPEPHIBHOCTHIO M UG PEPEHIIMPYEMOCThIO (DYHKIMH B TOUKE. 2
unmepeanos MeToa HHTEpBAJIOB AJIsl pEIICHHs HEPABCHCTB. AJITOPUTM pPEIICHHs] HEPAaBEHCTB METOIOM HHTEPBAJIOB. 2
I13 15. Peienne HepaBEHCTB METOIOM HHTEPBAJIOB 1
Tema 4.3. | Conep:xanue yueOHOr0 MaTepuaJa 4/0
T'eomempuueckuii u | I'eoMeTpUYECKUI1 CMBICI IPOU3BOAHOM (DYHKIIMHU — YTIIOBOH Ko3UIIMeHT KacaTebHOU K rpaduKy QyHKIMU B TOUKE. 2
usuueckui CMBICT | YpaBHEHHE KacaTelbHOM K rpaduKy pyHKIHU. AJTOPUTM COCTaBJICHUS YPaBHEHUS KacaTelbHOU K rpaduky GyHkiun y = f(x) 2
HPOU3BOOHOIL
Tema 4.4. | Conep:xkanue yueOHOr0 MaTepuaJa 4/1
Monomonnocmso [TpomexxyTkn MOHOTOHHOCTH (GyHKIUH. COOTBETCTBUE BO3pacTaHUsl M yObIBaHUs (DYHKIWHU 3HAKY MPOW3BOMHOW. 3ajayu Ha 1
dynkyuu. Touku | MaKCUMYM U MHHAMYM.
IKCmpemyma AnTopuT™m HccnenoBaHus QYHKINU U MMOCTpOoeHHe e€ rpaduka ¢ TOMOIIBIO0 MPOU3BOTHON 2
I13 16. Pemienne 3a1ay Ha MAKCUMYM ¥ MUHAMYM (YHKIIUU 1
Tema 4.5. Hccneoosanue | Conep:xanue yueOHOro MarepuaJia 4/0
¢yukyuit u nocmpoenue | Viccnenosanve GyHKIUN HA MOHOTOHHOCTD. 2
zpaghuxoe HccnenoBanue GpyHKIMKM HA MOHOTOHHOCTB M IOCTPOEHHUE IrpaMKOB 2
Tema 4.6. Hauoonvuiee u | Conep:xanue yuedOHOro MarepuaJa 5/1
Haumenbvuiee 3Hauenusn | HaxoxaeHne HanOOJBIIETO U HAMMEHBIIETO 3HAYEHUH (QYHKIINH. 2
pynkyuu [ToctpoeHue rpadMKOB ¢ MCIIOIB30BAHUEM allliapaTa MaTeMaTHIecKOro aHalin3a 2
113 17. Haxoxxaenue HauOoJbIIero ¥ HaMMEHbIIEro 3Ha4eHNH (yHKIMH, TOCTPOSHUE rpauKoB 1
Tema 4.7. Haxoscoenue | IlpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COlepKaHue (CoepKaHue MPUKJIATHOTO MOIYJIS) 5/1
ORMUMATbHOZ0 Haunmenbiee n HanOonplee 3HaueHHE GYHKIIMN HA OTpe3Ke 2
pesynomama ¢ HOMOULbIO
npou3eoonoii ¢ | [IpMeHeHre IPOU3BOHOM K UCCIIEIOBAHUIO (PYHKIMI HA MOHOTOHHOCTB M SKCTpeMyMbl. [locTpoenne rpadukoB GpyHKIHA. 2
NpAKMU4eCKUX 3a0a4ax | 113 18, [IpumMeHeHMe IPOU3BOAHOI U181 HAXO3K/IEHNAS HAWTYHLLEro pelleHHs B IPUK/IAAHbIX 331a4ax, 71 Olpe/e/IeHHs CKOPOCTH 1
npoliecca, 3aJaHHoro GOpMyJION MK rPa)uKOM.
Tema 4.8. llepsoobpaznasn | CoaepxaHue yueOHOr0 MaTepuaia 5/1
dynxyuu. Ilpasuna | TlepBooOpaznas. Tabnuia GopMyn JuIs HaxoxIeHUs IepBo0Opa3HbIX. M3ydyeHue npaBuiia BEIYUCICHUs IEpPBOOOPA3HOI 2
Perienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ IPOM3BOIHOM, BHIYHCIICHUE MIEPBOOOPA3HON JUTsl TAHHOW (DYHKITUH. 2
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Haxodcoenus I3 19. Pemenne 3agay Ha cBsI3b IEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIUMCIICHHE TIEPBOOOPAa3HOM i JaHHOH QyHKIMN 1
nepeooodpazHbIx
Tema 4.9. IInowaos | Conep:xanue yueOHOro Mmarepuasa 4/1
KpUgonuHennou 3a1auy, NPUBOALIME K TIOHATHIO OIPENEIEHHOrO MHTETPaa — O BEMHMCICHUHM TUIOAIU KPUBOJIMHENHOM Tpanenun. IToHsaThe 2
mpaneyuu. @opmyna | onpenenénnoro unterpana. TeomeTpuueckuii 1 QU3MUECKHH CMBIC OMPeAETEHHOTO MHTErpaa. BhluncieHne HHTerpaa 1o
Holomona - Jleionuya dopmyne Herotona-JleiiGHuIa.

Pemenue 3agau Ha NpUMEHEHNE UHTErpalla TS BEIYUCICHUs (PU3NUECKH BEIMYHMH U IUIOMAAen 1

I3 20. Pemenne 3aga4y Ha MpUMEHEHUE MHTETPajia Uil BBIYUCICHUS PU3MYECKUX BEJIMYHMH U MJIOMIaAeH 1
Tema 4.10. Pewenue | CoaepxaHue yaeOHOTo MaTepuaja 2/1
3adau. Ilpouszeoonas u | ®opmyisl U npaBuna nuddepeHnmporanus. Mcciaenosanue GyHKIUU ¢ TOMOIILIO TPOU3BOAHOW. Hanbosbliee 1 HanMeHbIee 1
nepeoodpaznaa pynkyuu | 3HaueHus GyHkuuu. Beruuciienue neprooOpasHoii. [IpuMeHnenue neprooOpasHoil.

113 21. Pemienne mpakTH4ecKux 3aganuii no reme: «IllpousBonHasi u neppoodpasHas GyHKIMN» 1
Pa3nen 5. MHOrorpaHHHMKY U TeJIa BPallleHUusl 31/4
Tema 5.1.  IIpuszma, | Conep:xkaHue y4eOHOT0 MaTepraa 8\0
napannenenuneo, Ky0, | llonatne MHOrorpanHuka. (OCHOBHBIC 3JIEMEHTHI MHOTOTPAHHWKA, BBINYKIBIC U HEBBINMYKIbIC MHOTOIPAaHHUKH, pa3BEéPTKa 1
nupamuoa u ux ceyenun | MHororpannuka. [IpeacraBieHus o NpaBUILHBIX MHOTOTPaHHHUKAX: OKTad P, NOJEKadIp, MKOCAdIP.

ITpu3ma (HakJIOHHAS, IpsiMasi, MpaBHIIbHAS ) U e€ 3NeMeHThl. CedeHus TPU3MBL. 2

[Tapannenenunen. CBoWCTBa NPSMOYTOJIBHOTO NApaJUICIENHIEIA. 2

Ky®. 1

IMupamuna u e€ anementsl. [IpasunpHas nupamuaa. CedeHus: TUpaMUIbL. 2
Tema 5.2. ITnowaou | Conep:xaHue yueOHOro MaTepuaJa 5/1
60okoeoui u  noanou | Ilnoniaas NOBEPXHOCTH MHOTOIPAaHHUKORB. IIpocTeiiiiiie KOMOMHAIIMM MHOTOIPAHHUKOB. [Linomiaas OOKOBOI MOBEPXHOCTH U 2
noeepxnocmeit MOJTHOM MOBEPXHOCTH MPSIMOM MIPU3MBI, TUIONIA(hb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI.

BbluucnieHne SeMEHTOB TPOCTPAHCTBEHHBIX Quryp (peOpa, auaroHamu, yrisl). [lromans OOKOBOW MOBEPXHOCTH H 2

MTOBEPXHOCTH MPABWILHOM MUPAMHUIBI, TEOPEMA O TIIOMIAIA YCEYEHHOMN MPAMHU/IBL.

I13 22. PemieHue 3a1ay Ha HAXOXKJICHUE TUVIONIAN IOBEPXHOCTU MHOTOTPAHHUKOB. 1
Tema 5.3. Huaunop, | llpodeccnoHaibHO-OPUEHTHPOBAHHOE COiepKaHue (colep:KaHue MPUKJIATHOT0 MOAYJISA) 5/1
KoHyc, wiap u ux cevenun | llununnap, koHyc, chepa u map. OCHOBHBIC CBOKWCTBA MPSIMOTO KPYTOBOTO IIMJIMH/IPA MPSIMOTO KPyroBoro Konyca. M3obpaxkenue 2

TeJN BpalleHus Ha TuiockocTH. IIpeacraBienue o0 yceu€HHOM KoHyce. B3ammHoe pacmnosnokeHue cdepbl M TUIOCKOCTH,

KacaTeJbHas TNIOCKOCTh K cepe, miomaas chepsl.

Ceuenusi KoHyca (mapajjiebHOE OCHOBAaHMIO M IPOXOAALIEEe 4Yepe3 BEpLIMHY), CEUCHUS WUWIMHApa (Nmapajule]bHO H 2

NEePIEHIUKYISIPHO OCH), CeYeHUsIX mapa. Pa3sépTka nunuHapa U KOHyca

113 23. [loctpoenune ceuenuii Ten BpameHns. KoMOMHANIMK Tesl BpalieHHs 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMFCAHHBIH 1

okoJ10 chepsl, cepa, BIMCaHHAS B MHOT'OI'DAHHMK, WK TEJIO BPAICHMSI.

Cogaeprxanue y4eO0HOro MaTepuaJia 8/1
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Tema 5.4. Oo6vémbr u
niowadu noeepxHocmelil

[onsaTue 06 06péMe. OcHOBHBIE CBOMCTBAa 00bEMOB Tell. Teopema 06 00bEME MPAMOYTOIBHOTO TapauIeIeUIea U CIeACTBUS
u3 Heé.

N

men OO0BEM TTUPAMUIBI 2
O60beM mumHApa. OOBEM KOHYCA. 2
O0BEM 1Iapa u wiIomaahb chepsl. 1
II3 24. Pemenne 3agad Ha HaXOXACHHE OOBEMOB MHOTOTPAHHHKOB, Tell BpamieHUs. [lomoOHBIE Tena B MPOCTPAHCTBE. 1
CooTHOMIEHHUS! MeXKIY TUIOIASIMH MTOBEPXHOCTEHN, 00BEMaMu ITOTOOHBIX Tell.
Tema 5.5. Ilpumep | IlpodeccnoHATHHO-OPHEHTHPOBAHHOE COJlep/KaHue (Coiep:KaHue MPUKJIATHOTO MOLYJISA) 3/0
cummempuii ¢ npogpeccuu | IloHsITHE O CUMMETPHH B TMPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIBHO TOYKH, MPSMOH, IUIOCKOCTH. JJIEMEHThl CUMMETPUHU B 2
nupamMuax, napauiesenuneaax, IpaBuiIbHbIX MHOTOrpaHHUKax. O000IIeHNe IpeACTaBIeHUH O IPABUIBHBIX MHOI'OI'PAaHHUKAX
(Tetpanmp, Ky0, OKTadap, TOAEKASIP, UKOCASIP).
[Tpumepsl cuMMeTpuil B mpodeccuu 1
Tema 5.6. Pewenue | Conepxanue y4eOHOT0 MaTepuaia 2/1
3a0ay. Muozozpannuku u | OObEMBI U TIOMIAAN TIOBEPXHOCTH MHOTOTPAaHHHUKOB U TeJ BpameHus. [lonoOHsIe Tena B mpocTpancTBe. COOTHOMICHHS MEXKTY 1
mena epawienus TUIOIIA/ISIMU TIOBEPXHOCTEH, 00bEMaMK MOJOOHBIX Tedl.
113 25. PemmieHue NpakTHYeCKHX 3a1aHUI 10 TeMe: « MHOTOTPAHHUKH M TeJla BPALleHUD) 1
Pa3nen 6. Ctenenu u kopuu. CTeneHnas, noka3zarejJbHas U Jorapupmuieckas QyHKINU 41/6
Tema 6.1. Cmenenu u | Coaep:kanue yueOHOTro Marepuasa 4/0
KopHu. Cmenennas ApudmeTnuecKkuil KOpeHb HATYpallbHOW cTeneHn. JefcTBus ¢ apuMeTHIecKUMH KOPHSIMH HaTypalibHOU cTereHu. [loHsaTue 2
@ynxyus. @yHKUUA Y = | xopus n-oii creneny u3 aeicTBUTENbHOTO unca. Dynkiun y = Y, ux coiictsa u rpaduku. CBOHCTBA KOPHS N-0ii CTEICHH.
Nx . [Ipeodpasosanue [TpeobpazoBaHue NPPATUOHATEHBIX BIPKEHHH 2
6BIPANCEHUIL C KOPHAMU
N-oii cmenenu
Tema 6.2. Cesoiicmea | Conep:xaHue yueOHOro MaTepuaJa 6/1
cmenenu ¢ | Crenensb ¢ nensiM nokaszareneM. CrannaptHas popMa 3amucu AeWCTBUTENBHOTO yucia. Mcrmons3oBanue noaxosmiei Gopmbl 2
PAUUOHAILHBIM U | 3aIMCH JCHCTBUTEJIBHBIX YHCEN AJSl PEelIeHHs MPaKTUYECKMX 3aJad M IpeAcTaBieHusl AaHHbIX. CreneHHass (yHKUUS C
0elicmeumebHolm HATypaJbHBIM U TeNbIM Moka3zareneM. Ee cBolicTBa u rpaduk. [loHsATHE CTEleHH ¢ panuoHalIbHBIM MoKa3areneM. CBolicTBa
nokazamenamu crenieHd. CTeneHb ¢ MPOU3BOJIBHBIM JIGHCTBHTENILHBIM ITOKA3aTEIIEM.
CreneHHble QYHKINH, UX CBOMCTBA M rpadHKH 2
[Ipeobpa3oBaHye BRIpaKSHUH COAEPIKAILIMX CTEIICHH C PallMOHATIbHBIM NIOKA3aTEeNIEM. 1
I13 26. HaxoxxieHre 3HaUeHUH CTENEHEN C pallMOHAIbHBIM NTOKA3aTENEM. 1
Tema 6.3. Pewenue | Conep:xanue yueOHOro MaTepuaja 4/1
UppayuoOHAaIbHBIX PaBHOCHIIBHOCTB MPPAIMOHATHHBIX YPABHEHHI U HEPABEHCTB. 1
ypasnenuii u | PaBHOCHJIBHOCTh UPPALIMOHAIBHBIX YPaBHEHUH M HepaBeHCTB. MeTO/bI X PELICHUs 2
Hepaeencme. I3 27. [IlpumeHenue ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMAaTUYEeCKUX 3a]1ad U 3a[a4 U3 Pa3jInYHbIX 00JIaCTel HAyKU U 1

peabHOM KU3HHU.
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Tema 6.4. | Conep:xaHue y4eOHOT0 MaTepuasa 7/1
Homsameﬂb?aﬂ . Omnpenenenne moka3aTeIbHON (GYHKIINA U €€ CBOMCTBAa. 3HAKOMCTBO C IPUMEHEHHEM MOKa3aTeTbHONW ()yHKITHH. 2
dyukuyuu, eé ceoiicmea.
Ilokazamenvuoie
ypasnenusn U | Peluenue TOKa3aTeNbHBIX yPAaBHEHHI METOJOM yPAaBHMBAHMS OCHOBAHWM, METOJOM BBEIEHUS HOBOW IEPEMEHHOM, 2
nepasencmed (GYHKIMOHAILHON rpadMUeCcKuii METOI.
Pemenue nokasarenbHbIX HEPABEHCTB 2
I13 28. Pemienne nokaszarebHBIX YpaBHEHUH, HEPABEHCTB 1
Tema 6.5. Jlocapugpm | Coaepxkanue yueOHOT0 MaTepuasa 6/1
yucaa. Ceoiicmea | Jlorapudm uncina. JlecaTHIHbIe ¥ HATYpaJIbHBIE JIOTapU(PMBI. 1
nozapughmos. CsoticTBa morapudmos. [IpeoOpasoBaHne BBIpaKEHHUI, CONEPIKAIIHX JIOTAPHU(PMBI. 2
Onepanust torapupMUpOBaHUS 2
I13 29. Beiuucnenue orapumMoB ¢ HCIOIH30BAHIEM CBOHCTBA 1
Tema 6.6. | Conep:xkanue y4eOHOr0o MaTepuaja 8/1
Jozapupmuueckan Jlorapudmuaeckas QyHKIMS U €€ CBOICTBA. 1
$ynkuus, e¢ ceolicmea. [Tioygrye norapudmudeckoro ypaBHeHus. Onepanus MOTEHIMPOBAHHUA. TPU OCHOBHBIX METO/a PEUICHHUS JOrapuhMHUUECKUX 2
HAozapupmuuecxue ypaBHEHH: QYHKIHOHAIBHO-TPa)UIECKUH, METO/T OTEHIIMPOBAHHMS, METO/I BBEIEHHS HOBOH nepeMenHoit. Jlorapudmuueckue
YpasHenus, Hepagencmea | yonapeycraa
Tpr OCHOBHBIX METOJa peLIeHHUs JIOrapu(PMUUECKUX YpaBHEHHH: (PYHKLHOHANBbHO-TpapUUECKU, METOX MOTEHLUPOBAHNS, 2
METO/I BBEJIEHUS HOBOU NMEPEMEHHOM.
Jlorapudmuieckre HepaBeHCTBA 2
113 30. Pemenne norapupMuueCKUX YpaBHEHHH, HEPABEHCTB 1
Tema 6.7. Jlozapughmer ¢ | IlpodeccuoHaTHLHO-OPHEHTHPOBAHHOE CO/epP:KaHue (Colep:KaHue MPUKJIATHOTO MOIYJISA) 4/0
npupooe u mexHuke ITpumenenue norapudma. 2
Jlorapudmudeckas cimpaib B npupoje. E€ Matemaruueckue cBoiicTBa 2
Tema 6.8. Pewenue | Conep:xanue yueOHOro MaTepuasa 2/1
3a0au. Cmenennas, | Crenennasi, mokasarelibHas U jorapudmudeckas QyHkimu. PerieHne ypaBHeHHI 1
nokasamesnbnan u | 113 31. PemieHue npakTH4YeCKUX 3aiaHuii 10 TeMe: «Crenenn 1 KOpHH. CTeneHHasl, IOKA3aTeJbHAS H JIOTapHPMHYeCKAs 1
nozapugmuueckan byHKIHI
dyuxyuu
Pa3nesn 7. DieMeHTHI TEOPUM BePOATHOCTEH M MAaTeMATHYECKOH CTaATHCTHKHU. MHOXKeCTBA M JIOTHKA 26/5
Tema 7.1 Muoscecmea u | Conepkanue y4eOHOro MaTepuaa 2/0
TocuKa MHoecTBO, orepany Haja MHOKecTBamu. JlumarpamMmel Ditnepa—BenHa. 1
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapaTa Jjsi OIMCaHUs PeajbHbIX MPOLIECCOB U SIBICHUI, IPU PEILICHUH 3a]a4 U3 1

APYrux y‘le6HI>IX npeaAMCTOB. Onpe;[eﬂeHI/Ie, TCOpEeMa, CICACTBUC, 1OKA3aTCIILCTBO.
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Tema 7.2. Cobvimue
6epoAmMHOCIDb COObIMUA.
Cnoosicenue u ymHocenue
eepoamuocmeit

Conep:xanue yueOHOro MaTepuaJia

5/1

CryuaifHple SKCIIEPUMEHTHI (OTBITHI) U Cciy4aifHple coObITHA. BUmbl cOOBITHH, BEPOATHOCTH COOBITHIA. BIM30CTh YacTOTH U
BEPOSTHOCTH COObITHHA. CiydaliHble OMBITHI C PABHOBO3MOXKHBIMH 3JICMEHTAPHBIMHU COOBITUSIMH. BeposSTHOCTH COOBITHII B
OTIBITaX ¢ PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU. CIIO)KEHUE U YMHOXKCHHUE BEPOSITHOCTEH. [IUCKpeTHas ciyvaiiHas
BEJIMYMHA, 3aKOH € pacrpe/eeHus. 3alaul MaTeMaTHIecKoi cTatucTuku COBMECTHBIC U HECOBMECTHBIC COOBITHS. TeopeMbl
0 BEPOSITHOCTU CYMMBI COOBITHIA.

Omnepanmu HajJ COOBITHSMH: TiepecedeHrne, oObeIMHEHWE, MPOTHBOIOJIOXKHBIE coObITHA. [uarpammer Diinepa. Dopmyrsi
CJIOEHHUS BEPOSTHOCTEH.

YcnoBHas BEpOSATHOCTB. YMHOXEHHE BeposTHOCTEH. JlepeBo ciydaliHoro skcrnepuMmeHnta. dopmyna MOITHON BEpOSTHOCTH.
HesaBucumeie coObITHS.

I13 32.Pemenne 3a1a4d Ha MOICYET BEPOSATHOCTH COOBITHIA.

Tema 7.3.
Kombunamopuka.
Cnyuaitnas éenuuuna.

HpO(I)CCCHOHaJIBHO-OpI/IeHTI/IPOBaHHoe COACPKaHuEC (couepmam/le MPUKJIATHOT0 MOI[yJ'[ﬂ)

6/1

KombunaropHoe mpasuno ymHoxxkeHus. [lepectanoBku u Qakropuan. Yucno coueranuii. Tpeyronpuuk [lackams. @opmyna
6unoma HeroToHa.

bunapHBIN cIy4aiHbIN OMBIT (MCTIBITAHUE), YCIIeX U Heynada. HezaBucumeble ucnbitanns. Cepusi HE3aBUCUMBIX UCTIBITAHHUN IO
nepsoro ycrnexa. Cepysi He3aBUCUMBIX HCTIbITaHUN bepHynu.

Crydaiinas BenuuuHa. Pacmipenencuue BepostHocTel. Jluarpamma pacripenenenus. [Ipumepsl pacipeseneHuii, B TOM YUCIE,
TEOMETPHUYECKOe U OMHOMHUANBbHOE. UNCIOBBIE XapaKTEPUCTHUKHU CIIyIalHBIX BEIHMYNH: MaTeMaTHIeCKOe OKUIAHNE, JUCIICPCHS
Y CTaHJAPTHOE OTKJIOHEHHE.

113 33. [IpumMepsl IpUMEHEHUS MATEMATHIECKOTO OKUIAHUS, B TOM YHUCIIE B 33/1a4aX U3 IOBCETHEBHOU KU3HHU.

MaremaTndeckoe OXXHIaHHUEC 6HHapHOI>i cnyqaﬁHoﬁ BEJIMYMHBL. MaTteMaTudeckoe OXUJIAaHUEC CYMMBbI CHy‘laﬁHBIX BCJIIMYHUH.
MaremaTndeckoe OXHJAHHUC U JUCIICPCHUA TCOMETPHUICCKOTO U OHMHOMHUAIILHOTO pacnpel[eneHHf/'L

Tema 7.4. 3aoauu
MamemamuuecKkou
CMamucmuKu

Conep:xanue yueOHOro MaTepuaJa

13/3

3aKoH 0OJIBIIKMX YUCEJ M €r0 POJIb B HAyKe, IPUPOJIE U 001ecTBe. BRIOOPOUYHBIN METO T UCCIIC0BaHUI.

HpHMepLI HCIIPECPBIBHBIX CHy‘IaﬁHLIX BeanuuH. [loHATHE O IOTHOCTH pacrpeacjaCcHus.

33,[[3‘1]/1, IIPUBOAAIINEC K HOPMAJIbHOMY PACITIPCACIICHUIO. Ilonsarue o HOPMAJIBHOM pacCrpeaCJICHUN.

IIP 34. Cnyuvaiinble BETHUMHBI U HX XapaKTEPUCTHKHU

IlepBuuHas 00pabOTKa CTATUCTHYECKUX JTAaHHBIX.

YucnoBble XapakTepucTuku (cpeaHee apupMeTHISCKOe, MeIiaHa, HauOOJIbIlIee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, JUCIICPCHS
Y CTaHJAPTHOE OTKIIOHEHHE YHUCIOBEIX HAOOPOB).

N[N

HpeZ[CTaBJ'IeHI/IC JAaHHBIX B BUJC Ta6J'II/II_I, Avarpamm. Paborta ¢ Ta6J'II/II_[aMI/I, Fpa(l)I/IKaMI/I, AuarpamMmMaMu

IIP 35. [lepBuunas 06paboTKa CTATHCTUICCKUX TAHHBIX

113 36. Pennienne MPAKTHYCCKUX 3az(a}mi71 1o TeMe: «IJIeMEHThI TECOpUH BepOﬂTHOCTeﬁ M MAaTeMaTHYeCKOH CTATHCTHKH

KoncyabTanun

IIpome:kyTouHas aTTrecTanus (3K3aMeH)

O INFP LN

Bcero

223
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3. YCJIOBUS PEAJIM3AIIANA YYEBHOM TUCHUTIIAHBI

3.1. TpeGoBanns K MUHUMAJILHOMY MATEPHAJLHO-TEXHUYECKOMY o0ecnedeHHI0
Jns  peanu3anuu NPOrpaMMbl  TUCHUIUIMHBL HPEAYCMOTPEHbI CIEAYIOLIUE CIElHaIbHbIC
MTOMEIIEHHUS:
Kabunet «MaTeMaTHKU ¢ METOAWKON MPENnoJaBaHus»»
Ob6opynoBanue yaeOHOTO KaOWHETA:
- IOCAI0YHBIC MECTA M0 KOJIIMYECTBY 00Y4aIOLINXCS;
- pabodee MecTo MpernoJaBaTes;
- KOMITIEKT y4eOHO-HArIAJHBIX TOCOOHIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHUATIOB;
- 3a7]aHKs 711 KOHTPOJIBHBIX padoT;
- IpodecCHOHATLHO-OPHEHTUPOBAHHBIE 3a/IaHUS;
- MaTepuaibl 3K3aMeHa.
TexHuueckune cpeacTna 00yueHHUS:
- HCpCOHElJ'IBHI:IfI KOMIIBIOTCP C JIMICH3UOHHBIM ITPOTrpaMMHBIM O6GCH6‘IGHHCM;
- IPOEKTOP C IKPAHOM.
3.2. UudopmanuoHHoe obecnieyeHre peain3alui NPporpaMmmsbl

IlepedyeHb pekoMeHAyeMBbIX YUeOHBIX H3AaHuii, UHTepHeT-pecypcoB, TOMOTHUTEILHON
JINTEPATyPHI

OcHoBHas JuTeparypa:

1. Maremaruka: y4e0. [uisi CTyA. yupexaeHuit cpen. npod. O6pazosanus / M.U. bammakos. — 8-
u3l., crep. — M.: U3narensckuid neHTp «AkageMus», 2021. — 265 c.

2. Matremartuka: 3aauyHuK: yuae0. mocoOue Ui CTy 1. yUpeKAeHHI cpe. pod. oopasosanus / M.U.
bammakoB. — 6-e u3n., crep. — M.: O0pa3zoBarenbHO-U3AaTENbCKUN EHTP «AKaaemMusi», 2022. — 416 c.

3. MareMaTrika JJsl MEeJIarori4ecKuX CreUalbHOCTeH: YUEeOHUK M TPAKTHKYM JUIS CPEIHETO
npogeccuonanbHoro obpazosanusi / H.JI. Credanosa, B.M. Cuerypora, H.B. Kouypenko, O.B.
Xaputonosa; mox obmeit penaknueit H.JI. Credanosoii. — Mocksa: UznatenscTBo FOpaiit, 2023. — 218 c.

— (IlpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-05028-8. — TekcT: aieKTpoHHBIA //
O6pasoBarensHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512911

4, Maremaruka: yaeOHUK U1 cpeiHero npodeccuoHanbHoro oopasosanus / H.B. boromomnos, [1.1.
Cawmoiinenko. — 5-¢ u3d., nepepad. m mom. — Mocksa: MzmatensctBo HOpaiit, 2023. — 401 c. —
(Ilpodeccuonansaoe obOpazoBanue). — ISBN 978-5-534-07878-7. — Tekcr: dnexTpoHHBIH //
Oo6pazoBarenbHas miatdopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/511565

5. MaremaTuka ans KoJJlelKeW: ydeOHoe mocoOue it cpelHero NpoQeccHOHATBLHOrO

obpazoBanus / H.ILI. Kpemepa. — 11-e u3n., nepepad. u gom. — Mocksa: Uznarensctso IOpaiir, 2023. — 377
c. — (Ilpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-16299-8. — TekcT: 3yeKTpOHHBIN //
O6pasoBarensHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530766

6. Marematuka: anreOpa W Hayalla MaTeMaTH4ecKkoro aHanusa, reomerpus. ['eomerpus: 10-11

KJIaCChl: 0a30BbIi U yriayOsieHHbIH ypoBHU: yueOHuk JI.C.AtanacsH, B.®. Byry3os, C.b.Kagomues. - 12
u3l., crep. - Mockaa: Ilpocsemenue, 2024. -287¢.
DJIeKTPOHHBIE HU3TAHUS

1. Bcepoccwmiickne wuaTepHeT-onmmmmansl. — URL : https://online-olympiad.ru/ . — Tekcr:

ANIEKTPOHHBII.

2.  Enunas xomnekuus 1mdpoBbix oOpaszoBaTenbHbiXx pecypcoB. — URL :  http://school-
collection.edu.ru/ . — TekcT: 3MEKTPOHHBIN.

3. Hayunas snexktponnas oubmuorexa (HOB). — URL : https://www.elibrary.ru/defaultx.asp . —
TekcT: 31eKTPOHHBII.
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4, OTkpoIThIi KOmTemK. MatemaTuka. — URL : https://mathematics.ru/ . — TekcT: I1eKTpOHHBII.

5.  Tloropum matematuky. — URL : http://www.mathteachers.narod.ru/ . — TekcT: 21eKTPOHHBIHA.

6. CripaBouHHK 0 MateMatuke s mkonsHHKOB. — URL : https://resolventa.ru/spravochnik . —
TeKCT: AIeKTPOHHBIH.

7. Cpenusisi MaTreMaThueckas wHTepHer mmkona. — URL : https://www.bymath.net/ . — Teker:

3JIEKTPOHHBIN.
8. ®enepanpueiii mopran «Poccuiickoe obpasosanne». — URL : http://www.edu.ru/ . — Tekcr:
3JIEKTPOHHBIN.

3.3. KaapoBoe o0ecnieueHue 00pa3oBaTejbLHOTO Mpolecca

TpeOoBanus K KBaTU(UKAIMY MEAATOTHICCKUX KaIPOB, 00SCIICUNBAIONINX 00YUCHHE TI0 yueOHOM
mucraomnHe: peanm3arus [IIICC3 obecrreuynBaeTcst MmeaarorniecKUMU KaapaMu, UMEIOIIAMHA BBICITICE
o0Opa3oBaHKe, COOTBETCTBYIOIIEC NPOGWIIO IPEMoAaBaeMoOil MUCHUILTUHBL. OTMBIT JIEATEILHOCTH B
OpraHM3alMsIX COOTBETCTBYIONICH NpPOQECCHOHAIBHOW Cdepbl  ABISCTCS  O0S3aTCIBHBIM IS
MIPeToIaBaTeNeil, OTBEYAIOIINX 32 OCBOCHHE OOydarommMcst Mpo(deccHOHaIbHOTO Y4eOHOTO IIHMKIIA.
[MpenogaBareny TONYYalOT JIOMOJHHUTENBbHOE TpodeccHoHaTbHOE 00pa3oBaHHEe MO MpPOrpaMMam
MOBBINICHHS KBaTU()UKAIIIH, B TOM YHCIIe B (OPME CTAXHPOBKH B TPO(QUIBHBIX OpraHu3alusax He pexe |
pasa B 3 roxa.

4. KOHTPO.Ib 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEFHOM JUCHUILINHBI
4.1 KoHTposib M OIICHKAa PE3yJIbTaTOB OCBOCHHUsS 00Ie00pa30BaTEIbHON TUCIMILIMHBI PaCKPBIBAIOTCS
yepe3 MPEIMETHbIE WM METanpelMETHBIC pPe3yNbTaThl, HampaBlicHHbIE Ha (OPMHPOBAHHME OOIIUX
KOMITETCHIIMH 1O pa3/ieiiaM | TeMaM COJIepP)KaHus y4eOHOrO MaTepraa.

Oo6masi/mpodeccnonanbHast Paznen/Tema THn OLEeHOYHBIX
KOMIIETEHIIUSI MepPONPHUATHA
OK 01. Beibupare cmoco6sl | P 1, Temsr 1.1, 1.2, 1.3, 1.4. TectupoBanue
perieHus 3amad | P2, Temnl 2.1, 2.2, 2.3, 2.4, 2.5, | YcTHBIH onpoc
npoeccnoHaIbHON 2.6,2.7 MaremaTnyecKuii TUKTaHT
nesrenbHocTd npuMenntenbHo K | P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, | UnauBuayanbHas
Pa3IMYHBIM KOHTEKCTaM 3.6 caMmocTosTelbHas paboTa
P4, Tems1 4.1,4.2,4.3,4.4,4.5, | [IpeactaBneHne  pe3ysbTaToOB
4.6,4.7,4.8,4.9,4.10 MIPAKTHIECKUX paboT
P 5, Temsl 5.1, 5.2, 5.3, 5.4, 5.5, | 3amuTa TBOpuecKuX paboT
5.6 Konrponbnas padbota
P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, | BeimoaHenne 3aJIaHuI Ha
6.6, 6.7, 6.8 SK3aMEHe
Temwr 7.1,7.2,7.3,7.4
OK 02. Hcnone3osate | P 1, Tema 1.1, 1.2, 1.3, 1.4, TectupoBanue
COBpPEMEHHBIE CpelncTBa moucka, | Temsr 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, | YcTHBIM onpoc
aHanmM3a ®W  WHTeprperanuu | 2.7 MateMaTH4ecKuii JUKTaHT
nH(pOpMaITUU u | P3, Temn 3.1, 3.2,3.3,, 3.4, 3.5, | UnnuBugyanbHas
nH(pOpMaIMOHHbIe TexHonoruu | 3.6. camocrosTenpHas padboTa
JUIISE BBIIIOJIHCHUS 3amau | P 4, Temo1 4.1, 4.2, 4.3, 4.4, 4.5, | [Ipencrasnenue pe3yabTaToB
npodeccuoHaATLHON 4.6,4.7,4.8,4.9,4.10 MIPaKTHIECKUX paboT
JIeSITEJILHOCTH P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, | 3ammra TBOpUeCcKuX paboT
5.6 Konrtponbhas padora
P 6, Temsnr 6.1, 6.2, 6.3, 6.4, 6.5, | Beimonaenue 3aJaHuN Ha
6.6,6.7,6.8 JK3aMeHe
P7 Temer 7.1,7.2,7.3,7.4
OK 03. IInanumpoBate wu |P1,Temal.l,1.2,1.3,1.4. TectupoBanue
peanm3oBbIBaTE  coOctBeHHOE | Tewmsr 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, | YCTHEBIH onpoc
npodeccuoHaIbHOE u| 27 MaremaTuyecKkuii AMKTaHT
JIMYHOCTHOE paszsutue, | P 3, Tems 3.1, 3.2,3.3., 3.4, 3.5, | UnauBuayanpHas
MIpeIMPUHUMATENBCKYIO 3.6. camocTosTenapHas paboTa
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PO eCCHOHATTLHOM chepe,
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P4 Temn 4.1,42,43,44,4.5,
46,4.7,4.8,4.9,4.10
PS5, Temr 5.1,5.2,53,54,5.5,

[IpencraBienne  pe3yiabTaToB
MPaKTHIECKHUX PAbOT
3ammrta TBOpYECKHUX paboT

B3aMMOJICHCTBOBATh M pabOTaTh
B KOJUIEKTUBE ¥ KOMaH/IE

P2, Temsr 2.1,2.2,2.3,2.4,2.5,
2.6, 2.7.

P 3, Temn 3.1, 3.2,3.3,3.4, 3.5,
3.6.

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
46,4.7,4.8,4.9,4.10

PS5, Temn 5.1,5.2,53,54,5.5,

¢uHaHcoBoii rpamotHocTH B | 5.6 Kontponbhas pabora

Pa3TMIHBIX sku3HeHHBIX | P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, | Beimoanenue 3aJaHUI Ha

CUTYyaIUsIX 6.6, 6.7, 6.8 JK3aMEHe
P7,Temrr7.1,7.2,7.3,7.4

OK 04. O¢ddextupno | P 1, Tema 1.1, 1.2, 1.3, 1.4. TectupoBanue

YcTHBIM onpoc
MareMaTH4ecKUi TUKTAHT

NupuBrayanbHas
caMocCTosTebHas paboTa
IIpencraBnenne  pe3ysibTaToOB

MPAaKTUYECKUX PadoT
Kontponbnas pabora

MMMCBMEHHYI0  KOMMYHHUKAITHIO
Ha TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoii  ®Depepauun = ¢

Y4ETOM OCOOCHHOCTEH

Temer 2.1,2.2,2.3,24,2.5, 2.6,
2.7

P 3, Temsr 3.1,3.2,3.3.,3.4,3.5,
3.6.

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
46,4.7,4.8,4.9,4.10

PS5, Temn1 5.1,5.2,5.3,54,5.5,

5.6. Beimonnenve  3amaHuii Ha
JK3aMEHE
OK 05. OcymectBisate yctHyto u | P 1, Tema 1.1, 1.2, 1.3, 1.4. TectupoBanue

VYcTHBIi onpoc
MareMaTH4YeCKUN TUKTAHT

NupuBunyanbHas
caMmocTosTelnbHas paboTa
[lpencraBinenne  pe3yinbTaToB

NPaKTUIECKUX PaboT
Kontponbnas pabota

5.6 Brinonaenune 3aJaHNN Ha
P 6, Temrur 6.1, 6.2, 6.3, 6.4, 6.5, | 3x3amMeHe
6.6, 6.7, 6.8
P7,Temsr 7.1,7.2,7.3,7.4
OK 06. ITposiBnsaTs rpaxknancko- | P 1, Tema 1.1, 1.2, 1.3, 1.4. TectupoBanue

LIpC3BBI‘I.€II\/’IHI)IX CUTyanusax

6.6,6.7,6.8

MaTPUOTUUYECKYIO nosuruio, | P 4, Temst 4.1, 4.2, 4.3, 4.4, 4.5, | YcTHBIH onipoc
JIEMOHCTPUPOBaTh Oco3HaHHoe | 4.6, 4.7, 4.8, 4.9, 4.10 MareMaTH4YEeCKUN JUKTAHT
TIOBEICHHUE Ha ocHoBe | P 5, Temn1 5.1, 5.2, 5.3, 5.4, 5.5, | UunuBunyanbHas
TPaUIIUOHHBIX IIEHHOCTEH, B | 5.6. camocrosTenbHas padboTa

TOM quciie c y4eTOM IIpencraBnenne  pe3ysbTaToOB
rapMOHH3AIHH MIPaKTHIECKUX paboT
MEKHAIMOHATBHBIX u KonTponbHas pabora
MEXPEJIUTMO3HbIX OTHOLIEHUH, Brinonnenue 3aJjaHUN Ha
MIPUMEHSTh CTaHJapTHI JK3aMeHe

AHTUKOPPYIIIHOHHOTO

TTOBEICHUS

OK 07. ConeiictBoBath | P 2, Temsnr 2.1, 2.2, 2.3, 2.4, 2.5, | TectupoBanue

COXPaHEHUIO oKpyxaromieit | 2.6, 2.7. YceTHbIl onpoc

cpemsl,  pecypcocoepexenuto, | P 4, Temor 4.1, 4.2, 4.3, 4.4, 4.5, | MaremaTi4ecKkuil TUKTaHT
MIPUMEHSTH 3HAHUS 00 | 4.6,4.7,4.8,4.9,4.10 WHnuBuTyanbpHas

M3MEHEHUH KiuMata, npuHmunsl | P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5, | camocTosTensHas paboTa
OepeXIIMBOTO  MPOMU3BOJICTBA, | 5.6. [IpencraBnenue  pe3ylnbTaToOB
s¢dextuBHO AekictBoBaTh B | P 6, Temsnl 6.1, 6.2, 6.3, 6.4, 6.5, | npakTuueckux pabot

KonTponbHas pabora
Brmonnenue 3aJIaHHuI Ha
JK3aMCEHE

4.2 KOHTpOJ’IB 1 OLICHKA PE3YyJIbTATOB OCBOCHUS y‘le6H0ﬁ AUCHUIIIIMHBI OCYIICCTBIIACTCA IMPLCIIOAaBaTCICM
B IMMPOLICCCC BBINTOJIHCHUA 06y‘{aIOI]_[I/IMI/IC$[ HWHAUBUAYAJIbHBIX 3a,[[aHHfI, IIPOCKTOB, I/ICCJIG,Z[OBaHPIﬁ.
B paMKax N3y4CHUA yqe6H0ﬁ JUCIHUIIINHBI, 06yan0LuHec;1 BBIIIOJIHAKOT I/IH,I[HBPI,Z[yaHLHblﬁ IIPOCKT.
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IIpnmepHasi TeMaTHKa HHAMBHAYAJIbHBIX IPOEKTOB 110 Y4eOHOM JMCIMILIUHE
«MartemaTuka»
. ANTOpPUTMBI peIIeHNUs] TPUTOHOMETPHUUECKIX HEPABEHCTB.
. ANTOpPUTMBI pEIIEHUs] TPUTOHOMETPUUECKUX YPABHEHUH U CUCTEM YPABHEHHH.
. Benukue marematuky ApeBHOCTH
. Benukoe uckycctBo u xku3nb k. Kapaano.
. 'eomeTprueckne Moeny B €CTECTBO3HAHUU.
. 'eomeTpus EBknmna kak nepsast HayyHas cCCTEMA.
. 'eomeTpus JloGaueBckoro
. 'eomeTpurss MHOrOrpaHHUKOB
9. I'padmvecknii METO]] pEIICHUS] TPUTOHOMETPHYECKUX yPAaBHEHUH 1 HEPaBEHCTB.
10.I'padpuaecknii TOIXO0A K PEMIEHUIO HEKOTOPBIX TPUTOHOMETPHUECKUX YPaBHEHHI.
11.I'paduku snemMeHTapHBIX QYHKIHI B pUCYHKAX
12./InohaHTOBBI YpaBHEHHUS.
13.3aranku nupaMusl
14.3aragounsie rpad UKy TPUTOHOMETPUUYECKUX (DYHKIINH.
15.3agaun Ha IPOUBBOTHYTO.
16.3aMeuarenpHBIC HEPABEHCTBA, UX 0OOCHOBaHWE M IPUMEHEHHE.
17.Benukue MaTeMaTHKU U UX BEIUKUE TEOPEMBI.
18.3ameuarenpHble MATEMATUYECKHUE KPUBBIE: PO3bI U CLIUPAIIH.
19.3on0Tas nponopuus
20.M3mMepeHure BHICOTHI 3[aHUsI HEOOBIYHBIM CIIOCOOOM
21.MHoronuKas CHMMETPHS B OKPYKAIOIIIEM HAC MUPE
22 .ITapkeTsl, MO3alKa U MaTeMaTH4eckuii Mmup Mapuyca Jiepa
23.Jlorapudmbl BOKPYT Hac
24 IToctpoenue rpadpukoB HyHKIHHA, COMEPKAIIUX MOAYIIb

03N LB~ W~
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JIncT U3MEHEeHU i U 0TOJIHEHU i, BHECEHHBIX B PaGo4yo mporpaMmmy
no OY/1.07. MatemaTuka

no cneuuaasHoctu 44.02.04 CnennanbHoe 101IKOJIbHOE 00pa3oBaHue

Ne mamenenus | beuio Crano

1.

2.

3.

4,

5.

6.
OcHoBaHue:
PaccMoTpena Ha 3ace1aHuN PEAMETHO-IIUKIOBON KOMUCCHU €CTECTBEHHOHAYYHBIX
JTUCIUTIINH
IIpoTtokon Ne OT «___ » 20 r.
IIpencenarens ITLK A.M. MudraxoBa
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