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Pabouas mnporpamma obuieoOpa3zoBaTenbHOrO Mpeavera pa3paboTaHa Ha
ocHoBe DeJlepasbHOrO rocy1apCcTBEHHOrO 00pa30BaTebHOrO CTAaHIApPTa CPEAHErD
obuiero o0pa3oBaHMs, YyTBepkaeHHOro [lpukasom MuHoGpHayku Poccun ot
17.05.2012 Ne 413 (pen. ot 12.08.2022), pekomeHaauUHi M0 peaqu3aldl CpeHero
o0uiero odpa3oBaHus B Mpejesiax 0CBOCHHs 00pa30BaTeNbHON NPOrpamMMbl CpeHero
npodeccronanbHoro obpaszosanust ot | mapra 2023 r. Ne 035-392. mpumepHoii
MPOrpaMMbl, peKOMEHAOBaHHOH denepanabHbIM TOCYIAPCTBEHHBIM OHOIKETHBIM
o0OpazoBaTebHbIM yUpeKIAeHHEeM JOTIOJTHUTEIBHOTO npoecCcUoHanbHOro
obpaszoBaHns «MHCTUTYT pa3BUTHsI npodeccHoHanbHOro obdpasoBanusy (PIBOY
HIO «MPTIO) nns peanusaunu OCHOBHOW MpodeccHOHanbHON 00pa3oBaTelbHOil
nporpammel CI1O Ha 6a3e 0OCHOBHOro 0011ero 00pa3oBaHms ¢ MOTyYEHHEM CPEIHErO
obuiero  obpasoBaHus 1o  creunansHoctH  46.02.01  «JlokyMeHTallHOHHOE
obecrieuyeHue ynpaBaeHUs U apXHUBOBEAEHHUS.

Paboyass nporpamma paspaboTaHa B COOTBETCTBHM C Pa3bsACHEHUSIMH 10
(pOPMHMPOBaHHIO MPUMEPHBIX 00pa30BATENbHBIX IMPOrpaMM VueOHbIX AHCLMILIMH
Ha4ajbHOro MPO(ECCHOHANBHOIO U CPEHEro NpodecCHOoHaIbHOro 00pa3oBaHus Ha
ocHoBe DesiepalibHbIX rOCY1apPCTBEHHBIX 00pa30BaTeIbHbIX CTAHIAPTOB HaYalbHOro
pOecCUOHANBHOIO U CpelHero Nnpo(eCcCHOHATBHOIO o0Opa3oBaHus,
yrBepxkaeHHbiMi M1.M.Pemopenko, aupextopoMm JlenapTameHTa rocyaapcTBEHHOM
MOJIMTUKKM W  HOPMAaTHUBHO-NPAaBOBOIO pPEryjiupoBaHUs B cdepe obOpazoBaHus
MuHnucTepeTBa 06pasoBaHus U Hayku Poccuiickoit @enepaunu ot 27 asrycra 2009r.
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1. TACIHOPT ITPOI'PAMMBI YUEBHOM JUCIIUILINHBI
MATEMATHUKA

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

Pabouass mporpamma ydeOHOW IUCHUIUTMHBI MaTemaTtuka TpelHa3HaueHa i H3ydeHUs
MaTeMaTHKHd B YUPESKICHUAX CPEIHETr0 MpO(EecCHOHATBLHOIO O0pa30BaHMs, pPEaTH3YIOLINX
o0pa3oBaTeNbHYI0 MPOrpaMMy CpelHero (MoJIHOro) oOmiero oOpa3oBaHus, MPH IOJITOTOBKE
CIEIMAIIMCTOB cpenHero 3BeHa. OOywarommecs B yupexnaeHuun CIIO mo maHHOMY Tpoduiio
H3y4JaloT MaTeMaTUKy B oObeme 222 yacoB. Paboudas mporpamma y4eOHOW AUCITUTUIHHBI
pa3paboTaHa Ha OCHOBE IPUMEPHON OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPEAHETO OOIIETO
oOpasoBaHus, 000peHa pemeHneM (eaepaaTbHOr0 y4eOHO-METOIUYECKOT0 OOBEIUHEHHS I10
obmiemy oOpaszoBanuto (mpotTokon ot 28 uroHs 2016 r. Ne 2/16-3) misa cnenmansHocTr 46.02.01.
«/loxymeHTanmoHHoe o0ecrieueHne yrpaBieHUs U apXUBOBEACHUE)
1.2. Mecro aucuumiuHbl MaTematuka B CTPYKType€ OCHOBHOW IpO(eCCHOHAIbHOU

obOpasoBarenbHOU Mporpammel:  OOmIe00pa3oBaTeIbHBINA UK, 0a30Bast TUCIUILIAHA.

1.3. Hean u 3an1auu y4yeOHOIl TMCHUIIMHBI — TPeOOBAaHUSA K pe3yJbTaTaM OCBOCHHS
nucuurnael: ConepykaHue MmporpaMMbl 00111e00pa30BaTeIbHOM AUCIHUIUIMHBL «MaTeMaThukay
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3yIbTAaTOB €€ U3yueHHUsl B cOOTBeTCTBUU ¢ TpeboBanusmMu ®I'OC
COO c¢ yuerom npodeccronanibHoi HarpaBiennoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3ylnbTaThl OCBOEHUS 0011e00pa30oBaTeNbHON JUCHUILTUHBL B
cootBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHNE TUCHUIIMHA UMeeT npu popmupoBanuu u pa3utur OK u [1K

1.3.2 Henu um 3aaa4yum JAUCHUILUIMHBI — TpPe0OOBaHHMA K Ppe3yJbTaTaM OCBOCHUS
JAMCIMILINHBI:

OcBoeHue coiepkaHusi y4eOHOW JAUCHUIUIMHBI «MareMaTtuku»  obecreuynBaeT
JOCTI)KCHHE CTYACHTAMU CIIEAYIOIIUX PE3YJIbTaTOB:

° JUYHOCIMHBbIX:

Ji1 - TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

- TOTOBHOCTb K AaKTHUBHOM JIEATSIHPHOCTH TEXHOJOTMYECKOW H  COIMaIbHOM
HANPaBIEHHOCTH, CMOCOOHOCTh WHUIIMHUPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO BBITIOIHSTH
TaKylo JIeSITeIbHOCTb;

- UHTEpeC K pa3Iu4HbIM cepaM mpodhecCHOHATBEHON e TENbHOCTH,

OBnajzieHue YHUBEPCATbHBIMUA YY€OHBIMU TTO3HABATEIILHBIMU JIEHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSATENIbHO (POPMYIHMPOBaTh M aKTYaJIM3UpPOBATH MPOOJIEMY, paccCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABIMBAaTh CYIICCTBEHHBIM TMpU3HAK WJIM OCHOBAaHUS [UIsl CpPaBHEHWS,
KJIacCU(UKAIUU U 0000IIEeHNUS;

- OTNIPEACIIATH MEJIN JeATETLHOCTH, 3a/1aBaTh TapaMETPhl M KPUTEPHUH HX JOCTHKCHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHUS B pACCMATPUBAEMBIX SIBICHUSX;

- BHOCHUTb KOPPEKTHUBHI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBHUE PE3YJBTATOB IIENISIM,
OIICHUBATh PUCKHU MOCIEICTBUI JESITEIILHOCTH;

- pa3BUBATh KPEATHBHOE MBIIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MMPOOJIeM

0) 6a30BBIC UCCIIEIOBATENLCKUE JCHCTBHS:

- BJIAQAETh HaBBIKAMU Y4Y€OHO-MCCIIEIOBATEIBCKOM M TIPOCKTHOM JEATEThHOCTH,
HABBIKAMU pa3pelIeHus mpooiem;



- BBUIBJISIT IIPUYMHHO-CJIEJICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3aJady, BbIIBUIaTh
TUIIOTE3y €€ pEUICHMs, HaxXOOUTb AapryMEHThl IS JOKa3aTelbCTBA CBOMX YTBEPXKICHHUU,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

- QHAJIM3UPOBATh IOJIYYCHHBIE B XOJE€ PEIICHHsS 3aJaud DPE3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

-- yMeTb IMEPEHOCUTh 3HAHHWA B I[I03HABATEIbHYHD M MPAKTUYECKYIO O00JIaCTH
KU3HEJEATEIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeill;

- BBIJIBUTaTh HOBBIC UJCH, ITPEIaraTh OPUrMHAIbHBIC IOIXOAbI U PELICHMUS;

U CIIOCOOHOCTh MX UCIOJIb30BAaHUS B IIO3HABATEIBHON U COLIMATILHON MTPAKTHKE

JI2.B 00nacTu IEHHOCTH HAyYHOT'O ITO3HAHHUS:

-c(hOPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd ¢ OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAaHHWE SI3BIKOBOM ¥ YWTATEIbCKOW KYJIBTYphl KaK CpeACTBa
B3aUMO/ICHCTBHUS MEXTy JIFOJIbMH U TIO3HAHUS MUPA;

- OCO3HaHUE IEHHOCTH HAYYHOU JESITEeIHHOCTH, TOTOBHOCTh OCYILECTBIISATH POCKTHYIO
UCCIIEI0BATEIbCKYIO IS TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

OgnazieHre YHUBEPCAIBHBIMU y4eOHBIMU TIO3HABATEIHBIMU JICHCTBUSMU:

B) pabota ¢ uHpopMaIuei:

- BIIQJCTh HABBIKAMU TMOJNydeHHs HH(OpPMAIMM W3 MCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSATENIFHO ~ OCYILECTBIATH IIOMCK, aHAJM3, CHCTEMATH3alMI0 W HMHTEPIPETAIUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U ()OPM MPECTABICHHUS,

- CO3[aBaTh TEKCTHl B Pa3lUyYHBIX (opMarax C y4eTOM Ha3HA4eHUS HWHPOPMAIMH M
IEJIEBOM ayTUTOPUH, BBIOMPAsk ONTHMAIBHYIO (OPMY IPEACTABICHUS M BU3YyaJIN3allNH;

- OLIGHUBATH JOCTOBEPHOCTBH, JISTHTUMHOCTh HH(POPMAIIMH, €€ COOTBETCTBUE IPABOBBIM H
MOpPaJIbHO-ITHYECKIM HOpMaM;

- WCIIONB30BaTh CPEACTBA WH(POPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pelIeHNr KOTHUTHBHBIX, KOMMYHWUKAaTUBHBIX W OpPTaHM3alMOHHBIX 3a/a4 C COONIOIEHUEM
TpeOOBaHUIN IPrOHOMMKH, TEXHUKU 0€30M1aCHOCTH, THTHEHBI, PecypcocOepekeH s, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30MacCHOCTH;

- BIQJIeTh HAaBBIKAMHU pACIO3HABAaHUS M 3allUThl HMH(OpMany, HWHPOPMALMOHHOM
0€30MacHOCTH IUYHOCTH

JI3. B o0nactu JyXOBHO-HPAaBCTBEHHOI'O BOCTIMTAHUSA:

-- c()OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOT0 TIOBEACHUS;

- CIIOCOOHOCTD OLICHUBATh CUTyallUlO W I[PUHUMATh OCO3HAHHBLIC PCHICHUA,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HaHME JUYHOI'O BKJIa/1a B IOCTPOCHHUE YCTOMYMBOTO Oy IyIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTENSIM M (WIM) JPYTUM 4YJIE€HAM CEMbH,
CO3JJaHMI0O CEMBH Ha OCHOBE OCO3HAHHOIO IIPUHATHS LEHHOCTEH CEMEWHOW KU3HH B
COOTBETCTBUU C TPaIULUAMHU HapoaoB Poccuu;

OBnazieHne yHUBEPCAIBHBIMU PETYISTUBHBIMU JEHCTBUASMMU:

a) caMOOpraHu3aIus:

- CaMOCTOATCIIbHO OCYIIECTBJIATH ITO3HABATCIbHYIO ACATCIbHOCTD, BBIABIIATH npo6neMm,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4l B 00pa30BaTENbHOW JESATEIBHOCTH U
KN3HCHHBIX CUTYAlUAX,

- CaMOCTOSITEIbHO COCTABJIATh IUIAH pELICHUS NPOOJEeMbl C Y4YeTOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTECHUIH;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;



- crocoOCTBOBATh ()OPMUPOBAHUIO U TPOSBICHHUIO MTUPOKON KOOPIAUHUPOBATH JCHCTBUS
M0 €€ JOCTH)KEHHUIO: COCTaBIJISITh IUIaH JACHCTBHM, pacnpeieisaTh PO C YYETOM MHEHU
Y4aCTHUKOB 00CYKIaTh Pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOpAHMHUPOBATh W BBINOJHATH pabOTy B YCIIOBUSIX PEaJbHOTO, BHPTYAJIBLHOTO M
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

- OCYIICCTBJIATH TO3UTUBHOE CTPATETUYECKOE IOBEICHUE B PA3IMYHBIX CUTYAIHSX,
MPOSIBIISATH TBOPYECTBO M BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

OBraneHne yHUBEPCATBHBIMU PETYISITUBHBIMU JCHCTBUSIMMU:

T') IPUHATHE Ce0s U APYTUX JIFOJICH:

- MPUHUMATh MOTHBBI W apPTryMEHTHI JPYTHX JIOJACH TpH aHaIu3e pe3yJIbTaToOB
NeSITeITbHOCTH,

- MPU3HABATh CBOE MPABO U MPABO APYTHX JIFOJICH HA OIITHOKH;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C IO3UIMH JPYroro 4eJI0BeKa

JI4. rOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIEHOCTH M CaMOOTIPE/ICIICHUIO;

-OBJIa/ICHUE HAaBbIKAMU  y4e€OHO-UCCIIEIOBATENbCKOM, IIPOEKTHOM M  COLMAIbHON
NeSITeTIbHOCTH,

OganeHne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMMU:

0) coBMecTHas JeSTebHOCTD:

- IOHUMATh U UCIIOJIL30BaTh IPEUMYIIECTBA KOMAHIHONW Y HHIMBUYaTbHOU PabOTHI;

- TNPUHUMATH IEJM COBMECTHOW JESITEIbHOCTH, OPraHU30BbIBATH U KOOPJAMHUPOBATH
JeHCTBUSL 1O €€ JOCTH)KEHHUIO: COCTaBJIATH IUIAH JEHCTBUH, pacHpedeiisiTh POJIM C y4eTOM
MHEHHUH YYaCTHUKOB 00CYKIaTh Pe3yIbTaThl COBMECTHON paOOThI;

- KOOpDAMHUPOBATh W BBINOJIHATH pabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBJIATH MO3UTUBHOE CTPATETHYECKOE TIIOBEICHUE B PA3IMYHBIX CHUTYaIHX,
HPOSIBJIATH TBOPYECTBO U BOOOPaKEHHE, OBITh HHUIIMATHBHBIM.

OBiaieHne YHUBEPCATBHBIMU PETYISITHUBHBIMA JCHCTBUSIMHU:

T') IPUHATHE ce0s U APYTUX JIIOJICH:

- MPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX JIIOJCH TIpH aHaIu3e pPe3yJIbTaTOB
JESITEIIbHOCTH;

- IPU3HABAThH CBOE TMPABO U MPABO JIPYTUX JIIOZCH Ha OIINOKHY;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YelIOBeKa

J5. B 00macTi 5cTETUYECKOr0 BOCIUTAHUS

- 3CTETHYECKOE OTHOIICHUE K MUPY, BKIIFOUast 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOIICHHIA;

- CIMOCOOHOCTh BOCHPHHUMATh PA3JIMUHbIE BUIBI UCKYCCTBA, TPATUIIUU U TBOPUYECTBO
CBOET0 M APYrMX HApOJAOB, OLIYIIATh SMOLIMOHAIBHOE BO3/IEUCTBUE UCKYCCTBA;

- YOSXIEHHOCTh B 3HAYMMOCTHU ISl TMYHOCTH M OOIIIECTBA OTE€UECTBEHHOTO U MHUPOBOTO
HCKYCCTBA, dTHUYECKUX KYJIbTYPHBIX TPAAULMN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPAKEHHUIO B PA3HbIX BUJIAX MCKYCCTBA, CTPEMIICHHE MPOSIBISATH
Ka4yeCTBa TBOPUYECKOU JIMYHOCTH;

OBitaieHne yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICCTBUSIMU:

a) obieHue:

- OCYIIECTBJIITH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU;

- pacro3HaBaTh HeBEpOANbHBIE CPEICTBAa OOIICHMS, TTOHUMATh 3HAUYEHHUE COIMAIbHBIX
3HAKOB, PACTIO3HABATH MPEANOCHUIKH KOHMIUKTHBIX CUTYalluid U CMATYaTh KOH(MDIUKTHI;

- Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB

JI6.- oco3HaHue 00YJArOIIMMUCS POCCUMCKON TpakIaHCKOW UICHTUYHOCTH;



- LIeJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHEH MO3MUIMU JIMYHOCTH HAa OCHOBE JYXOBHO-
HPABCTBEHHBIX IIEHHOCTEW HaponoB Poccuiickoit denepaiuu, MCTOPUYECKUX U HALMOHAIBHO-
KYJIBTYPHBIX  Tpaauiuid, (HOpMHpOBAaHME CHCTEMBl 3HAYUMBIX I[[€HHOCTHO-CMBICIIOBBIX
YCTaHOBOK, AaHTUKOPPYILIMOHHOTO MHPOBO33PEHHUS, IPABOCO3HAHHUS, IKOJIOTUYECKON KYJIBTYPBI,
CIIOCOOHOCTH CTaBUTD LIETU U CTPOUTH KU3HEHHBIC TIJIaHbI;

B yacTtu rpak1aHCKOro BOCIIUTAHMUS:

- OCO3HAHHME CBOUX KOHCTHUTYLIMOHHBIX IpaB U OOA3aHHOCTEH, YBa)KEHHE 3aKOHA M
MIPaBOIOPSIKA;

- NPUHATHE TPAJAULHUOHHBIX HAlMOHAJBHBIX, OOIIEYETIOBEYECKUX T'YMAaHUCTHYECKHX U
JIEMOKPaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb IPOTHUBOCTOSITH HJEOJIOTMU IKCTPEMH3Ma, HallOHalIn3Ma, KceHohoouu,
JTUCKPUMHHAIIMH TI0 COLMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX I'Pa)<JIaHCKOro OOIIeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 001Ie00pa30BaTeNbHON OpPraHU3alui U JACTCKO-FOHOIIECKUX
OpraHu3anusx;

- YMEHHUE B3aUMOJICHCTBOBATH C COLMUAIBHBIMH MHCTHUTYTaMH B COOTBETCTBHU C UX
GYHKIUSMU 1 Ha3HAUCHUEM;

- TOTOBHOCTbh K TYMAaHUTAPHOW W BOJIOHTEPCKOM JAEATEIbHOCTH;

- MATPUOTUYECKOTO BOCIIUTAHUSA:

- chopMHpPOBAHHOCTH POCCHUUCKONH TPaKIAHCKOH HJICHTUYHOCTH, [AaTPHOTHU3MA,
YBaXXE€HUSA K CBOEMY Hapojy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHON, ropaoctu 3a CBOM
Kpai, cBOK PoanHy, CBOM f3BIK M KYJBTYPY, NPOLUIOE M HACTOSIIEE MHOIOHALMOHAIBHOIO
Hapona Poccun;

- IUEHHOCTHOE€ OTHOILIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM, HCTOPHYECKOMY U
MPUPOJHOMY HACIEAMIO, TaMATHHUKAM, TpaauuusM HapoaoB Poccum, noctmxeHussiMm Poccun B
HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIIE;

- wuaeiHas yOeXIEHHOCTb, TOTOBHOCTh K CHyXeHHMI0 u 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

OCBOEHHBIE OOYYaIOIIMMHKCS MEXIPEAMETHbIE TOHSTUS M YHUBEPCAIbHBIE Yy4ueOHbIE
JercTBUsl (pErysTUBHBIE, TO3HABATENbHBIE, KOMMYHUKATUBHBIC);

- CIOCOOHOCTh MX UCHOJIb30BaHUS B TO3HABATENbHOW M COIMAIIBHON MpaKTUKE,
TOTOBHOCTb K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOU NesSTEIHHOCTH,
OpraHu3aIy yueOHOTO COTPYAHHYECTBA C MIEIarOTHYECKUMH PAOOTHUKAMH U CBEPCTHUKAMH, K
YYaCTHIO B TOCTPOECHUU WHIMBUIYAIBHONU 00pa30BaTeIbHOM TPACKTOPHH;

- OBNQJCHHME HaBBIKAMU Y4e€OHO-HCCIEIOBATENbCKOW, MPOEKTHONM U  CoLMaIbHOU
JIeATeIIbHOCTH

JI7. He mpuHUMAaTh AEHUCTBHS, TPUHOCAIINE BPE OKPYKAIOIIEH Cpeae;

- yMeThb  MPOTHO3UPOBATH  HEONATOMPHATHBIE  SKOJOTHYECKHE  IOCIEICTBUS
MPEANPUHUMAEMBIX JAEHCTBHI, IPEAOTBPAIIATh UX;

PAaCLLIUPUTH OIBIT AEATEIILHOCTH YKOJIOTHUECKON HAIIPABIECHHOCTH; -

- pa3pabarhiBaTh IUJIaH pEIICHWS MPOOJIEMBI C YYE€TOM aHalu3a HMEIOIINXCS
MaTepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

- OCYIIECTBJISITH IIEJICHAMPABICHHBIN MMOMCK TIEPEHOCa CPEJCTB M CIIOCOOOB JICHCTBHS B
pohecCHOHATBEHYIO CPEey;

- yMETh TEPEeHOCUTh 3HaHWS B TIO3HABATEIBHYIO M MPAKTHUYECKYI0 00JacTh
JKU3HEACATEIbHOCTH;

- Ipe[JIaratb HOBBIE MPOEKTHI, OLIEHUBATh UAEU C MO3UIMA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- aBaTh OIIEHKY HOBBIM CHUTYAaIllUsIM, BHOCUTh KOPPEKTHUBHI B JI€ITEIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YIBTATOB LIEISIM



Memanpedmemublx:

M1-BrnageTs METOAAMH JI0KA3aTENIbCTB, QJITOPUTMAMH pELICHUs 3a/ay; yMEHHUE
(bopMyITHpOBaTh ONIPECIICHUS, aKCHOMBI H TEOPEMBI, TPUMEHSTh HX, POBOJIUTH JI0KA3aTCIbHBIE
paccyKIeHHUs B X0/1€ PEIICHUS 33/1a4;

- YMETh ONEpUPOBATh MOHITHAMU: CTCIICHb YHCIIA, JOTapHU(M YUCIIa; YMEHUE BBITOIHATH
BBIUUCIICHHE 3HAYCHWH W TpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMH M Jorapupmamu,
npeoOpa3oBaHusl IPOOHO-PALIMOHAIIBHBIX BBIPAXKEHUH;

- YMEThb ONEpPUPOBATH MOHATUSMHU: PallMOHAIBHBIC, UPPAMOHATIBHBIC, ITOKA3aTeIbHBIC,
CTCIICHHBIC, JIOI‘apI/ICI)MI/I‘-IeCKI/IC, TPUTOHOMCTPHUYCCKUC YPAaBHCHUS U HCPABCHCTBA, UX CUCTCMBI,

- YMETh ONEpUPOBATh TOHATHIMH: (QYHKIUS, HENpepbiBHAS (YHKIHS, MPOU3BOIHAS,
nepBooOpa3Has, ONpeACNCHHBI WHTETPA; YMETh HAXOJUTh TPOW3BOJHBIE 3JIEMEHTAPHBIX
(GYHKIUH, UCTIONB3YS CIIPABOYHBIC MATEPHAJIbl; UCCIENIOBATh B MPOCTEUIINX CIydasx (YHKIIUU
Ha MOHOTOHHOCTb, HaXOIHUTh HAWOOJBIINE W HAUMEHBIINE 3HAYCHUS q)yHKLII/IfI, CTPOUTH
rpadMKd MHOTOYICHOB C HCIIOJIb30BAaHHEM alllapaTa MaTeMaTHYeCKOTo aHajiu3a; MPUMEHSThH
IMMPONU3BOJAHYIO IMPU PCUHICHUU 3aa4 Ha ABMKCHHUC, PCIIATh NPAKTUKO-OPUCHTUPOBAHHBIC 3a/1a4n
Ha HauOOJIBIIINE U HAMMEHBIIINE 3HAUCHMSI, HA HAX0XKICHHE MTyTH, CKOPOCTH U YCKOPEHHUS,

- YMETb ONEpPHPOBATH MOHATUSAMH: pallOHAIbHAS (YHKIUS, IMOKa3aTeslbHas (YHKIUS,
crerneHHast (hyHKIus, JorapupmMudeckas QyHKIUSA, TPUTOHOMETPpUYECKHE (QYHKIIUU, 0OpaTHBIC
GyHKIMU; YMEHHE CTPOUTh TIpadUKH HM3YyYCHHBIX (QYHKUUH, HCIONb30BaTh TrpaduKd TpU
U3YUYCHHUH TPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 3a]1a4 U3 JPYrUX y4eOHBIX MPEAMETOB U
3a/1a4 U3 peajbHON KU3HU; BBIpaXXaTh (JOPMYyJIaMH 3aBUCUMOCTH MEX]ly BETMUMHAMY;

- YMETh pemiaTh TEKCTOBBIE 3a/1a4M PA3HBIX THUIIOB (B TOM YHCIE HA MPOLEHTHI, TOJIU U
YacTu, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYr, HAJOTH, 33aJadd U3 OO0JIACTH
yIpaBJICHUS] JINYHBIMH M CEMEHHBIMH (DMHAHCAMH); COCTABISTH BBIPAKCHHS, YpPABHCHHS,
HEpaBEHCTBA W WX CHUCTEMBI IO YCJOBHIO 3aJlaud, HCCIENOBATh IIOJyYCHHOE pEUICHHE |
OLICHUBATh MPABJIONIO00HOCTh PE3YJIbTATOB;

- YMETh ONEPUPOBATH MOHATUSAMH: CpelHEe apuPMETHISCKOE, MeIMaHa, HauOobIIee 1
HaMMEHBIIICEe 3HAUCHMSI, pa3Max, JUCIEPCHsl, CTaHAAPTHOE OTKIOHEHUE YHCIOBOrO0 Habopa;
YMETh U3BJIE€KaTh, WHTEPNPETHUPOBaTh HH(MOPMALMIO, TNPEACTABIEHHYIO B TalnMIax, Ha
quarpamMmax, rpaukax, OTpPaKaloIIyld CBOWCTBA pealbHBIX IMPOILECCOB U  SBJICHMIA,
MMpeaACTaBIATH I/IH(l)OpMaHI/IIO C IIOMOIIIBIO Ta6HI/IH U ayarpamm; HCCICA0BATh CTATUCTUYCCKHC
JaHHBIE, B TOM YHCIIE C IPUMEHEHHEM IrpapUuecKuX METOJO0B U DJIEKTPOHHBIX CPENICTB;

- YMETb ONEPUPOBATH MOHATUSAMU: CIIy4allHbIM ONBIT U ClIydallHOE COOBITHE, BEPOSITHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C HCIOJIB30BaHHEM TpadHuuecKux
METO/IOB; TPUMEHATH (OPMYJBI CIOXKEHUS M YMHOKEHHSI BEpPOSTHOCTEH, KOMOWHATOpPHBIC
dakTtel U opMynbl TpU pEIIEHWH 3a7ad; OICHHBATh BEPOSITHOCTH PEANbHBIX COOBITHII,
3HAKOMCTBO CO CJ'Iy‘I&fIHI:IMH BCIIMYMHAMHU, YMCHUC NPUBOAWUTL NPUMEPLI IMPOABJICHUA 3daKOHA
OOJBIINX YKCeN B MPUPOIAHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMCTb OICPUPOBATH IMOHATHUAMU: TOYKaA, IIpsAMasd, IJIOCKOCTb, HIPOCTPAaHCTBO,
JIBYTPaHHBIA YTOJ, CKpEHIMBAIONIMECS WpsMble, MapallIeIbHOCTh U TEPIEeHIUKYISIPHOCTH
INPSAMBIX U IUIOCKOCTEM, YrOJ MEXKIy NPSAMBIMH, YTOJI MEXIY NPSAMOW U IUIOCKOCTBIO, YIOJl
MEXNy IUIOCKOCTSIMH, PAacCTOSHME OT TOYKHU JI0 TUIOCKOCTH, PACCTOSHUE MEXAY MpPSIMBIMHU,
pacCTodHUE MCXKAY INIOCKOCTAMH, YMCHHEC HCIIOJIB30BAaTh IPHU PCHICHUMW 3aJad HU3YUYCHHBIC
(bakThl U TEOPEMBI IJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3MepPbl 00bEKTOB OKPYKAIOIIETO MHUPA;

- YMCTb OICPHUPOBATH IMOHATHUAMHU: MHOI'OIpaHHUK, CCUCHHUC MHOTI'OT'paHHHKA, KY6,
napajuieNienune, mpusMa, nupamuaa, Gurypa u MoBEpXHOCTh BpAIICHUS, IIWIHHIP, KOHYC, T1ap,
chepa, ceueHus (UTYpHI BpalICHUs, TUIOCKOCTh, Kacaromiascs chepbl, MUINHIpA, KOHYCa,
TUTIOMIA/Ib TTOBEPXHOCTH MUPAMHUJIBI, TIPU3MBI, KOHYCA, IIIIWHAPA, MI0Maab chepsl, 00beM Kyoa,
MMPpAMOYTOJIBHOI'O MapalyICJICIIMIICAa, TUpaMUAbl, MMPHU3MbI, TUJIWHApPA, KOHYCA, IIapa; YMCHHUC
M300paxkaTh MHOTOTPAHHUKM M TOBEPXHOCTH BpAICHHS, UX CEYCHUS OT PYKH, C IMOMOIIBIO



YEPTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; YMEHHE pACIIO3HaBaTh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH NTPAaBUJIBHBIC MHOTOIPAHHUKH;

- YMETh ONEpPUPOBATh MOHATHAMU: JBHKCHHE B MPOCTPAHCTBE, MONO0OHBIE (PUTYpHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILEHHE IUIOMIAAEH MOBEpPXHOCTEH M 00BEMOB MOAOOHBIX
buryp npu pemeHun 3anay;

- yYMEThb BBIYUCIATH TEOMETPUYECKHE BEIWYMHBI (UIMHA, Yroj, IUIOUIagb, 0O0BeM,
IUIOINAb TOBEPXHOCTH ), UCHIOJB3Ys U3yUEHHBIE (POPMYIIBI U METOMBI;

- YMETb OIIEPUPOBATH IOHATUSAMM: IPSAMOYIOJIbHAS CHCTEMAa KOOPAMHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKAISPHOE IPOU3BEACHHE, YrOoJl MEXIY BEKTOPAaMH,
CyMMa BEKTOpOB, MPOU3BE/ICHIE BEKTOPA HA YMCIIO; HAXOAUTH C MOMOIIBIO H3YYeHHBIX (HOpMyI
KOOpPJMHATBI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMs TOUKAMY;

- YMETb BbIOMpATh MOAXOIALINI N3YYEHHBIN METO/ AJIs pElIeHUs 3a[]aul, pacliO3HaBaTh
MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKUE MOJIENIU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B HCKYCCTBE; YMEHHUE IIPUBOJUTD IIPUMEPBI MATEMATUIECKUX OTKPBITUA POCCUNCKON U MUPOBOM
MaTEMaTHYECKON HAYKH.

M2 - yMmeTh omnepupoBaTh MOHATHSIMHU: palUOHANbHAs (QYHKLUHMSA, I[OKa3aTelbHas
¢GyHKIuMs, cTenieHHas QyHKUuUs, Jorapupmudeckas (GpyHKIUsA, TPUTOHOMETpUYecKre (yHKINH,
oOparHble (DYHKIMM; YMEHHE CTPOUTH Ipa(UKH U3YYEHHBIX (PYHKLIMH, UCIIOJIB30BaTh IpapuKu
[P U3YYEHHUHU MTPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 33/1a4 U3 APYTUX Y4eOHBIX IIPEIMETOB
U 33/1a4 U3 peajbHOM JKU3HU; BBIpaXKaTh (POpMyJIaMH 3aBUCUMOCTH MEX/1y BeJIMUYNHAMM;

- YMEThb OIEpUPOBATH MOHATUSMHU: TOXKIECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE,
ypaBHEHHME, HEPaBEHCTBO, CHCT€Ma YpPaBHEHHUH W HEPABEHCTB, PAaBHOCHUJIBHOCTb YPAaBHEHUIA,
HEPAaBEHCTB M CHCTEM, palMOHAJbHbIE, HPpPALMOHAIIbHBIE, II0Ka3aTelIbHbIE, CTECIEHHBIE,
JorapupMHUECKue, TPUTOHOMETPUUECKUE YPAaBHEHUS, HEPABEHCTBA M CUCTEMbl; YMETh PelIaTh
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IOMOILBIO PA3JIMYHBIX IPUEMOB; pellaTh ypaBHEHMUS,
HEPaBEHCTBA M CUCTEMBI C TapaMEeTPOM; MPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHrs MaTeMaTHYeCKHX 3a/1ad U 3aJa4 U3 pa3IMuHbIX o0JacTell HayKU U pealibHOM JKU3HH;

- yMeTh CBOOOJHO ONEpUPOBaTh MOHATUSAMH: [BM)KEHHE, MNapajlIesIbHbIH IEepeHoc,
CUMMETpHUS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MpeoOdpa3oBaHue Moa00us, MoA00HbIE
burypel; ymeTb pacrno3HaBaThb paBHbIE U NOJOOHBIE (UIYphl, B TOM 4YHCIE B IPHUPOJE,
UCKYCCTBE, apXUTEKType; YyMETb HCIOJb30BaTh TE€OMETPUYECKHE OTHOILIEHHUS, HaXOIUTh
reoMeTpUYecKre BEMYMHBI (JJIMHA, YroJ, IUIOaab, 00beM) MpHU peIIeHUH 3ajad U3 APYrux
y4eOHBIX PEIMETOB U U3 PEATILHOM KU3HU

M3 - yMerb oOmepupoBaTh TMOHATHUSMH: palMOHAIBHBIC, HpPpAIOHAIBHBIE,
HoKa3aTejbHble, CTENEHHble, JIorapu(MUYecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA, MX CHCTEMBI;

- yMETh OIEpUpOBaTh MOHATHUAMHU: MHOTOTPaHHUK, CEYEHHE MHOIOrpaHHMKa, KYO,
napaieNienuIe, pu3Ma, TupaMuia, Gurypa u moBepXHOCTh BPALICHHS, IIHJIUH/IP, KOHYC, IIap,
chepa, ceueHus (UTypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIOMIA/1b TOBEPXHOCTH MUPAMM/JIbI, IPU3MbI, KOHYCA, IMJIMHAPA, IJI01aab chepbl, 00beM Kyoa,
OpPSMOYTOJIBHOTO MapalljieNenunesa, NupaMusl, IpU3Mbl, HWIMHIpPA, KOHYCa, 1I1apa; yMEHUe
n300pakaTh MHOTOTPAaHHHKH W TOBEPXHOCTH BpAIEHUS, UX CEYCHHS OT PYKH, C TIOMOIIBHIO
YEePTEeKHBIX HMHCTPYMEHTOB M DJEKTPOHHBIX CPEICTB; yYMETh pAcCHO3HABAaTh CHUMMETPHUIO B
IIPOCTPAHCTBE; YMETh PacIlO3HABATH MMPABIIILHBIE MHOTOT PAHHUKH;

- YMeTb OIEpPUPOBATH MOHATUSAMH: NPSAMOYTOJIbHAS CHUCTEMa KOOPAMHAT, KOOPIUHATHI
TOYKH, BEKTOpP, KOOPIHMHATHI BEKTOPA, CKAJSIPHOE NPOM3BEACHUE, Yol MEXIy BEKTOpaMH,
CyMMa BEKTOpOB, MPOU3BE/ICHHE BEKTOPA HA YMCIIO; HAXOAUTh C MOMOIIBIO U3YYEHHBIX (HOpMyI
KOOPJIWHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXITY IBYMSI TOUKaMHU



M4 - yMmerp omepupoBaTh MOHATUAMHU: CIY4YalHBIA OMNBIT W CiIydailHOE COOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITUS; YMETh BBIUMCIATH BEPOSITHOCTh C MCIOJIb30BAaHHEM
rpadU4ecKux METOJIOB; NPUMEHSTh (QOPMYJBI CIOXKEHHS M YMHOXKCHHS BEpOSTHOCTEH,
KOMOUHATOpHbIE (QakThl U (HOPMYJIbl NIPU PELICHUU 3ajay; OLEHUBATh BEPOSTHOCTH PEAJIbHBIX
COOBITHI1; 3HAKOMCTBO CO CIIy4ailHBIMHM BEIMYMHAMH; YMEHUE MPUBOIUTH IIPUMEPHI MTPOSBICHUS
3aKOHa OOJIBIIMX YKMCET B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSAX;

- yMeTb CBOOOJIHO ONEpUPOBATh MOHATHUAMHU: CTENEHb C LIEIBIM IOKa3aTesieM, KOPEHb
HATYpaJIbHOH CTENEHH, CTENEeHb C PAlMOHAIBHBIM IOKAa3aTelleM, CTENEeHb C JICHCTBUTEIbHBIM
(BelLIeCTBEHHBIM) ITOKa3aTesleM, JIorapu@m 4ucia, CUHYC, KOCUHYC U TaHI'€HC IPOU3BOJIBHOIO
qHCIIa;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMU: Tpaduk (GyHKIHH, oOpaTHas GyHKIIHS,
KOMIO3UIUS (YHKUUH, JTUHEHHAas (QyHKIUs, KBaapaTUyHas (YHKIUS, CTeTeHHass (DYHKIHS C
LEeJNbIM IOKa3aTeleM, TPUIOHOMETpUYeckre (yHKIMM, OOpaTHble TPUTOHOMETPUYECKHE
dyHKUIMyM, MoKa3zaTenpHas W Jiorapudmudeckas (QyHKIHU; YMETh CTPOUTH rpaduku (yHKUIUH,
BBITIOJIHSITH MPe0Opa3oBaHus rpa@uKoB HyHKIIHIA;

- YMETh UCTIONIBb30BaTh rpaduku GyHKIHIA U1 U3y4eHHsI IPOLIECCOB M 3aBUCUMOCTEH TPU
pELIeHUH 3334 U3 APYruX Y4eOHbIX IPEIMETOB U U3 PeabHOM JKU3HU; BhIpAaXXaTh (GOpMysIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

- CBOOOJHO OIEpUPOBATh MOHATUSMH: YETHOCTb (PYHKLUH, MEPUOAUYHOCTh (YHKIIUH,
OTPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb (YHKIMH, 3KCTpeMyM (QYHKIUHU, HaubOosblliee U
HalMeHblIee 3HaYeHUs! PYHKIIUN Ha IPOMEXKYTKE; yMETh IPOBOAUTH HCCiel0BaHUEe (PYHKIINY;

- YMeThb HCHOJNB30BaTh CBOWCTBA M rpaduku (QYHKIUH Ui pelIeHHs ypaBHEHUH,
HEpaBEHCTB M 3a/ady C IapamMeTpaMy; U300pakaTh HAa KOOPAMHATHOH IUIOCKOCTH MHOXKECTBa
pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

MS - yMeTh OnepupoBaTh MOHATHIMU: CpeaHee apuMETHIECKOe, MeTuaHa, HanOoJIbIIee
U HauMeEHbIllee 3HAYEHUs, pa3Max, JAUCIEepPCHs], CTAaHIApPTHOE OTKJIOHEHHE YMCIIOBOrOo Habopa;
YMEHHUE U3BJIEKaTh, HWHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOIHMIaX, Ha
auarpamMmax, rpaukax, OTpaXaloollyl0 CBONHCTBA pEAIbHBIX IPOLECCOB U  SBJICHUH;
NPEJCTaBISATh UHPOPMALMIO C MOMOIIBIO TAOIUIl U AMArpaMM; HUCCIEI0BaTh CTATHUCTUYECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPECTB;

- yMEThb OIepUpOBaTh MOHATHSAMHU: TOYKA, NpsMas, IUIOCKOCTb, HPOCTPAHCTBO,
JBYTpaHHBIA Yroj, CKpEIIMBAIOIIMECS NpsMble, NapaJlIeIbBHOCTh W NEPIEHIUKYJISIPHOCTD
NPSAMBIX U IUIOCKOCTEM, YroJl MEXIy NPSAMBIMH, YrOJI MEXKIAy INPSAMONW M IUIOCKOCTBIO, YIOJl
MEXIY IUIOCKOCTSMM, PACCTOSSHUE OT TOYKU [0 IIJIOCKOCTH, PACCTOSHHUE MEXKIY IPSAMBIMU,
paccTosIHUE MEXAY IIJIOCKOCTIMU;

- YMETb HCTIONB30BaTh TPU PEILEHNH 33/1a4 M3y4eHHbIE (haKThl U TEOPEMBbI INTAHUMETPUN; YMEHHUE
OLICHUBATb pa3Mepbl 00BEKTOB OKPYKAIOILIETO MUPa

M6 -ymeTh pemiaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIIOB (B TOM YKCJI€ Ha MPOLIEHTHI, 10JIH
U 4acTd, Ha JIBWXKEHHEe, paboTy, CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3ajauyd M3 00JacTu
yIOpaBiI€HUS JHUYHBIMM M CEMEWHBIMH (DMHAHCAMM); COCTABIIATH BBIPAKEHHUS, YpPaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3a/layd, HUCCIENOBAaTh IOJIYYEHHOE pEIICHUE U
OILICHUBATh MPaBAONO0I00HOCTh PE3yJIbTAaTOB;

- *yMmeTrp omepupoBaTh MOHATUSAMH: ONpEIENCHHE, aKCHOMa, TeopeMa, CIEICTBUE,
CBOICTBO, MpPHU3HAK, JTOKA3aTEIbCTBO, PaBHOCUJIbHBIE (POPMYIMPOBKH; YMETh (POPMYIHPOBATH
o0paTHOE W NPOTHBOIOJIOKHOE YTBEP)KICHUE, NPUBOJIUTH MNPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJ] MAaTeMaTHUYeCKOM HMHIYKIMHU; MPOBOAMUTH OKA3aTENbHbIE PACCYKICHUS
IIPY PELIECHNH 3a/]a4, OLIEHUBATh JOTMYECKYIO IPABMIIBHOCTD PACCYXKACHUI;

- *yMeTb CBOOOJHO ONEpPUPOBATH MOHSATHSIMH: IOCJIEI0BAaTENILHOCTh, apupMeTndecKas
nporpeccusi, TE€OMETpHuYecKash Iporpeccus, OECKOHEYHO yObIBalolass TIeoMeTpHuYecKas
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MpOrpeccusi; YMETh 3aJaBaTh IMOCJIEAOBATEIbHOCTH, B TOM UYHCIE C MOMOILIBIO PEKYPPEHTHBIX
(opmyu;

- *yMeTh BRIOMPATH MOIXOISAIINI METOJI JIsl PEIICHUS 33[]a4H; TOHNMAHUE 3HAYMMOCTH
MaTeMaTUKd B M3YUYEHUU TPUPOAHBIX U OOLIECTBEHHBIX IPOLECCOB U SBICHUHN; YMETb
pacno3HaBaTh MPOSIBICHHE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE, YMETh MPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKON M MUPOBOM MAaTeMaTUYECKON HAyKU

M7- ymeTh onepupoBaTh NOHATUAME: (DYHKIUS, HENpepbIBHAs (PYHKIUS, IPOU3BOIHAS,
nepBooOpa3Has, OINpeAeNeHHbIH HWHTErpall; yMETb HAaxXOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX
(GyHKUINH, UCIIONB3Ys CIPAaBOYHBIC MaTEPHAJIbl; UCCIENOBATh B MPOCTEHIINX CIy4asx (yHKIIUU
HA MOHOTOHHOCTb, HAaXOJWUThb HAWOONbIIME KM HAUMEHBIIME 3HAYEHUs (YHKIUN; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYECKOro aHaliu3a; MPUMEHSTb
MIPOU3BOJHYIO MIPU PELICHUH 3a]a4 Ha JIBU)KEHHUE; penlaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4n
Ha HauOOJIbIINE U HAUMEHbBINNE 3HAUYCHHS, HAa HaX0XKJICHHE MTyTH, CKOPOCTHU U YCKOPEHHUS;

- YyMEThb ONEpPUPOBATH MOHATUSAMU: ABM)KEHHE B MPOCTPAHCTBE, MOJ00HBIE (UTYPHI B
IPOCTPAHCTBE; HCIIOJIF30BaTh OTHOIICHHE IUIOMIA/ICH TOBEPXHOCTEH M 00BEMOB IOJOOHBIX
buryp npu penieHuu 3aaay;

- YMETb BBIUUCISTH TE€OMETPUYECKHE BEJIWYMHBI (JJIUHA, Yroj, IUIOLaAb, OOBEM,
IUIONIA/Ib TOBEPXHOCTH ), UCIIOJIb3Ysl U3YUEHHBIE POPMYIIBI U METOIBI

® NPEOMEMHBIX:

II1) BrmageHue MeTofamMHu JOKa3aTeNIbCTB, AJNTOPUTMAMU pELIEHMs] 3ajad; yMEHHeE
(bopMyIMpOBaTh OIPEEIICHUS, aKCHOMbI U TEOPEMBI, IPUMEHSATh UX, IPOBOJUTH J10Ka3aTeIbHbIE
paccyXAeHUsI B X0J1€ PELICHUS 3a/1a4;

I12) ymenue onepupoBaTh MOHATUAMHU: CTENEHb 4YMCIA, JOrapu(pM YUCIA; yMEHUE
BBIMOJIHATh BBIYMCICHME 3HAYeHUH U NpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHAMU U
Jorapudpmamu, mpeodpazoBaHus JPOOHO-PAIIMOHATFHBIX BBIPAKCHUH;

I13) ymenue onepupoBaTh  MOHATUAMHU:  PALMOHAIbHBIE,  HPPALOHAJIBHBIE,
NoKa3aTeJbHbIe, CTENEHHbIE, Jiorapu(MUYecKue, TPUTOHOMETPUYECKUE ypaBHEHUS H
HEPABEHCTBA, UX CUCTEMBI;

I14) ymenue onepupoBaTh MOHATUSIMU: (QYHKIMS, HENpPEpbIBHAS (PYHKIINS, TPOU3BOIHAS,
nepBooOpasHasi, OMNpeAETCHHbIM HHTErpai; yMEHUE HaXOJUTh IPOU3BOJHBIE 3JIEMEHTapHBIX
(GyHKIMH, UCIIONIb3YSl CIIPABOYHBIE MaTepUalbl; UCCIEA0BATh B MPOCTEHIINX CIydasX (QyHKIUU
Ha MOHOTOHHOCTb, HAaXOJIUTh HAWOOJIbIIME M HaMMEHbIIME 3HaueHUs (YHKIMUHA; CTPOUTh
rpaykd MHOTOYJICHOB C MCIOJB30BaHMEM allllapaTa MAaTeMaTH4YeCKOro aHalln3a; MPUMEHATh
IIPOU3BOJHYIO IIPHU PELEHUN 3a/1a4 Ha JIBUKEHUE; PEIaTh NMPAKTUKO-OPUEHTUPOBAHHBIE 3aa4ul
Ha HauOOJIbILINE Y HAaUMEHBIIINE 3HAUEHUs], HAa HaX0X/IEHUE TyTH, CKOPOCTH U YCKOPEHUS;

I15) ymenue omnepupoBaTh MOHATHAMHU: palMOHaNbHas (YHKIMSA, TIOKa3aTelbHas
¢byHKIMS, cTeneHHas QYHKIMs, jdorapudmuueckas QyHKIUS, TPUTOHOMETpUUECKUE (YyHKIUHY,
oOparHble (DYHKIMM; YMEHHE CTPOUTHh I'papUKH M3y4eHHBIX (DYHKIMHA, UCTONB30BaTh IpaduKu
[P U3YYEHHUHU MTPOLIECCOB U 3aBUCUMOCTEH, PU PELICHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB
¥ 33/1a4 U3 peajbHOM JKU3HU; BBIpaXKaTh (hOpMyJIaMH 3aBUCUMOCTH MEX/1y BeJTMUYNHAMM;

I16) ymenue pemath TEKCTOBbIE 3a7jaul Pa3HbIX TUIIOB (B TOM YKCJIE€ Ha MPOLEHTHI, J0JIH
U YacTd, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3ajadyd M3 o0JacTu
yIpaBiIeHUS JHUYHBIMM M CEMEWHbIMH (MHAHCAMM); COCTABIIATH BBIPAKEHUS, YpPaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI 110 YCIOBHUIO 3a/layd, MCCIEAOBATh IOJIYYEHHOE pEIICHUE U
OLICHUBATh MPaBAONO0I00HOCTh Pe3yJIbTAaTOB;

I17) ymenwe omepupoBaTh MOHATUSMH: CpeAHee apudmMeTHyeckoe, MeauaHa,
HauOosblllee YW HauUMEHbIIEe 3HAYeHMs, pa3Max, JUCIEepCHUs, CTaHJApPTHOE OTKJIOHEHHE
YHUCIOBOr0 HaOopa; yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH MH(OPMAIIHIO, TPEACTABICHHYIO B
TabnuIax, Ha JuarpaMmax, rpadukax, OTPaKAIOIIYI0 CBOWCTBA peajbHBIX MPOIECCOB U
SBJICHUN; TPEACTaBIATh HHPOPMALMIO C MOMOIIBIO TaOJaMIl M JUarpaMM; HcCCiIe0BaTh
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CTaTUCTHUYECKUE JaHHbIC, B TOM YHCJIE C IPUMEHEHHUEM Ipa)UdecKuX METOJIOB U 3JIEKTPOHHBIX
CPEICTB;

I18) ymenue omepupoBaTh MOHATUSMH: CIy4YalHBIA OINBIT M CllydaifHOE COOBITHE,
BEPOSITHOCTh CIy4allHOTO COOBITUS; YMEHHME BBIUUCIATh BEPOSITHOCTH C MCIOJb30BaHHEM
rpadU4ecKux METOJOB; NIPUMEHSTh (QOPMYJBI CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOUHATOpHbIE (QakThl U (HOPMyYJIbI NIPH PELICHUU 3aJay; OLEHUBATh BEPOSTHOCTH PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHbIMHU BEJIMUYMHAMU; YMEHHUE NPUBOAUTDH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIINX YHCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

I19) ymenue omnepupoBaThb HOHATUSAMM: TOYKa, MpsiMas, IJIOCKOCTb, IMPOCTPAHCTBO,
JBYI'PAHHBIA YroJI, CKPELIMBAIOIIMECS MpsAMbIC, NapAJUICIBHOCTh U IEPIEHIUKYISIPHOCTD
IOPSIMBIX U IUIOCKOCTEM, Yrojl MEXKIy IpPSIMBIMH, YIOJ MEXAY NPSAMOH M IUIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSMM, PAacCTOSHUE OT TOYKU [0 IIOCKOCTH, PACCTOSIHUE MEXKIY IPSMBIMU,
paccTosiHue MEXKIy IUIOCKOCTSMHM; YMEHHE HCIIOJIB30BaTh IIPU PEIIEHUU 3a1ad H3y4YCHHbBIC
(baxThl ¥ TEOPEMBI TNIAHUMETPUHN; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

I110) ymenue onepupoBaTh MOHATHSMU: MHOTOIPAaHHHMK, CEYEHHE MHOTIOIPaHHHUKA, KYO,
napaieNienuIe ], mpu3mMa, mupaMuaa, Gurypa v moBepxXHOCTb BPAIICHHS, IIMIIMH/P, KOHYC, IIap,
chepa, ceueHus (UIrypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LUWIMHApPA, KOHYca,
IUTIOIIAAbh TOBEPXHOCTH MUPAMU/IBI, TIPU3MBI, KOHYCA, IMIIMHAPA, TUIOMAab cepsl, 00beM Kyoa,
IIPSIMOYTOJIBHOTO TapaljielienuIea, TMpaMubl, IPU3Mbl, HWIMHAPA, KOHYyca, 1Iapa; yMEHUe
n300paxkaTb MHOTOTPAHHUKU U MOBEPXHOCTU BPAIICHMS, UX CEUYEHHUS OT PYKH, C IOMOIIbIO
YEpPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE DAcllO3HAaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABATH IIPABUJIBHBIE MHOTOTPAHHUKH;

I111) ymenue onepupoBaTh MOHATUSAMU: JBH)KEHUE B MPOCTPAHCTBE, NOJOOHBIE (DUTYPBI
B IIPOCTPAHCTBE; MCIOJIb30BaTh OTHOLIEHUE ILJIOLIAAEH MOBEPXHOCTEM M 0OBEMOB MOAOOHBIX
¢buryp npu pemeHuu 3aay;

I112) ymeHue BBIYUCIATH T€OMETPUUYECKUE BEIUYHMHBI (JUJIMHA, YroJl, TJIOMalb, 00BEM,
IUIOIA/b TIOBEPXHOCTH ), UCIOJb3Ys U3yUeHHbIE (POPMYIIbI U METOABI;

I113) ymeHue onepupoBaTh MOHATUAMU: MPSAMOYIOJbHAs CUCTEMa KOOpAMHAT,
KOOpAMHATBl TOYKH, BEKTOP, KOOPIMHATBI BEKTOPA, CKAIIPHOE IIPOU3BENCHUE, Yroll MEXIY
BEKTOpPAaMH, CyMMa BEKTOPOB, INPOM3BEIACHUE BEKTOpa HAa YHCIO; HAXOAUTh C IIOMOUIBIO
U3y4eHHBIX (HOPMYJ KOOPJMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHUE MEXy IByMsI TOUKaMH;

I114) ymeHue BHIOMpPATH TOAXOASIIMN W3YyYEHHBIH METOJ [UJISl pEIICHUs 3aJaduH,
pacrio3HaBaTb MareMaTuyeckue (akTbl W MaTeMaTHYeCKue MOJEIM B TPUPOJHBIX H
OOLIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJUTH MPUMEPHl MaTeMaTHUYECKUX
OTKPBITUMA POCCUICKON U MUPOBOW MaTeMaTHUYECKOU HAYKH.

Oco0oe 3HaYeHHe AU CHMILINHA HMeeT npu ¢dopmupoBanuu u pazsutun OK:

OK O01. BpiOupars crnocoObl pemeHust 3anad MpodecCHOHANBbHON /edTeIbHOCTU
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpPEICTBA MOMCKA, aHAIW3a M UHTEPIIPETALUU
uHpOpMaLlMd U UH(POPMALMOHHBIE TEXHOJOTMM JJs BBIIOJIHEHUS 3a/1a4 NpodecCHOHATHLHON
JeSITEIIbHOCTH;

OK 04. 3ddexTnBHO B3aMOICHCTBOBATh U PabOTaTh B KOJUIEKTHBE U KOMAaH/IE;

JIMYHOCTHBIE PEe3VJIbTATHL peaju3aluy IPOrpaMMbl BOCIIUTAHHUS:

JIP 3. IIposiBnsronMiA akTUBHYIO TPAXKJAHCKYIO TTO3UIIMI0 HA OCHOBE YBAKEHUS 3aKOHA U
MPaBOMOPAIKA, MpPaB M CBOOOJ COTpaKIaH, YBAKEHHUS K HCTOPHUECKOMY U KYIbTypHOMY
Hacnenuio Poccun. OCO3HAHHO W JAESATENBbHO BBIPAXAIOMIMK HENPUSATHE TUCKPUMHUHAIIMU B
oOmiecTBe MO COIUAIBHBIM, HAIMOHAIBHBIM, PEIUTHO3HBIM TPU3HAKAM, OSKCTPEMH3MAa,
TEPpOpU3Ma, KOPPYIIIHH, AaHTHUTOCYIApCTBEHHON JesTenbHOCTH. OOnmafaronuidi  OmbITOM
TPaXTAHCKOW COIMANBFHO 3HAYMMOHM JIEATENhbHOCTH (B CTYIEHYECKOM CaMOYIIPaBJICHUU,
JTOOpOBOJIPYUECTBE, IKOJOTHYECKUX, MPUPOJOOXPAHHBIX, BOCHHO-TIATPUOTHYECKUX U JIp.
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O00BbEIMHEHUAX, aKIUAX, Mporpammax). IlpuHumaromuii pomnb u30MpaTens W y4acTHUKA
OOLIECTBEHHBIX OTHOILICHHM, CBA3aHHBIX C B3aUMOECHCTBIEM C HAPOAHBIMU U30paHHUKAMHU

JIP 4. ITposBnstomuil U 1EMOHCTPUPYIOLINI yBaXKEHHUE K TPYAY YEIOBEKA, OCO3HAIOIINN
IEHHOCTh COOCTBEHHOTO Tpyda U Tpyda Jpyrux JroAed. OKOHOMUYECKH aKTHBHBIH,
OpPUEHTHPOBAHHBIN HAa OCO3HAHHBINA BBIOOP chepbl MpodhecCHOHAIBHON AEATEIBHOCTU C YUYETOM
JUYHBIX JKU3HEHHBIX IUIAHOB, NOTPEOHOCTEH CBOEH CEeMbH, POCCUHMCKOro OOIIecTBa.
Bripaxkaromuii 0CO3HaHHYI0 TOTOBHOCTh K TOJIyYEHHIO HPO(PECCHOHATIBHOTO 00pa3oBaHus, K
HEMpEepbIBHOMY 00pa30BaHUIO B TEUCHUE )KU3HU J|eMOHCTPUPYIOIIHYA TO3UTUBHOE OTHOILICHHE

K PEeryJMpOBaHHUIO TPYIOBBIX OTHOLICHWH. OpHEHTUPOBAHHBIA Ha caMOOOpa30OBaHHUE U
npoeCCHOHATIBHYIO TEPENOArOTOBKY B YCJIOBHUSAX CMEHBI TEXHOJIOTMYECKOTO YKJana |
COIYTCTBYIOIIMX COLMANbHBIX mepemeH. Ctpemsmiuiicss Kk (GOpPMHUPOBAHHIO B CETEBOM cpefe
JMYHOCTHO U MPO(eCCHOHATBHOTO KOHCTPYKTUBHOTO «IIM(POBOTO CIIe/Ia

JIP 6. OpueHTupOBaHHBII Ha  npodeccHoHaIbHBIE  JTOCTH)KCHHS, JIEATEIIbHO
BBIPQ)KAIOIHI IMO3HABATEIbHBIC HHTEPECHI C YIETOM CBOMX CIIOCOOHOCTEH, 00pa30BaTeIbHOIO U
npoecCHoHaNBFHOr0 MapUIpyTa, BEIOpAaHHON KBaTU(UKALIUH.

JIP9. CosHaromuii 1IEHHOCTh KM3HHU, 37I0pOBbsi M Oe3omacHoctd. ColOmoparonui 1
MpOMNaraHIupyoOIMil 3M10pOBBIA 00pa3 >KM3HM (30pPOBOE MHUTAHHE, COOJIOJCHHE TUTHEHBI,
PEKUM 3aHATHH M OTAbIXa, (U3MYECKas aKTUBHOCTH), JEMOHCTPUPYIOIIMHA CTPEMJICHHE K
buznyeckoMy coBepieHCTBOBaHMIO. [IposBisionuii co3HaTensHOE 1 000CHOBAHHOE HETIPUSITHE
BPE/IHBIX MIPUBBIYEK U ONACHBIX HAKJIOHHOCTEW (KypeHue, yoTpedieHue aJIkorosi, HApKOTHUKOB,
MICUXOAKTUBHBIX BEIIECTB, a3apTHBIX WIp, JIOObIX (OpM 3aBUCHMOCTEi), NECTPYKTUBHOTO
NOBEJICHHS B OOIIECTBE, B TOM YHCJIE B IUPPOBOU Cpee.

TPEBOBAHU A K PE3YJIbTATAM OBYYEHUA
1.4. PexomeH1yeMO€ KOJIMYECTBO YaCOB HA OCBOEHUE YUEOHOM TUCIUIUIMHBIL::

00s13aTeNIbHON ayJJUTOPHOM yueOHOM Harpy3ku ooydatomierocs 220 4acos;
CaMOCTOATENIbHON PaboThl 00yUaroIIerocs 2 4acos.
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2. CTPYKTYPA U COJIEPXKAHUE YUEBHON JIUCLIUIIIVHBI

2.1. O6beM yueOHOM MUCIMIUIMHBI U BUBI YI€OHOH PabOTHI

Bunx yuebnol paboThl KonuvectBo
4acoB
OO0s3aTenbHas ayTUTOpHAs yueOHasi Harpy3Ka 220
B ToM uncne
TEOpPETUYECKOe 00yUeHnE 160
MPAKTUYCCKHUE 3aHATUS 60
[TpodeccnoHaIbHO OPUEHTHPOBAHHOE COJICPKAHUE 88
B ToMm uncne
Teopetnueckoe o0yueHue 54
[IpakTrueckue 3aHATHS 34
NuauBuayanbHbIN TPOEKT (na/HeT)™* HET
caMoCTOsITeNIbHAsl paboTa CTYICHTOB 2

[IpomexyTouHas aTTectanus (dK3aMeH) - ; And.3auer
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2.2. TemaTudeckuil m1aH U copiepKaHue yueOHONW JUCHUILIMHBL «MareMaTtukay:

Conepxanue yueOHOro MaTepraia (OCHOBHOE U IIPodeccHoHaIbHO-

HaumenoBanue pa3znenon . O6bem YpoBeHb
4 Tent OpPUEHTHPOBAHHOE), JTA0OPATOPHBIC U MPAKTHUECKUE 3aHATHUS, IPUKIIATHON MOTYIb . OCBOCHIIS
(pu HANTMYMN)
1 2 3 4
OcHoBHOE cojiepKaHuE
1.Paznen IloBTOpeHne Kypca MAaTeMAaTHKH OCHOBHOM HIKOJIbI 16
Tema 1.1 Coneprxkanue ydeOHOro Marepuana
[enb u 3anauu | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue nPUKIAOHO20
MaTeMaTUKU pH | MOOy)
OCBOGHHUU CHelHanbHOCTH | 1 ba3oBble 3HaHUS ¥ YMEHUS 0 MaTeMaTUKE B MPOPECCUOHAIBHON U B 2 1
[IOBCE/IHEBHOM J1€ATEIbHOCTH.
Tema 1.2 Coneprkanue y4eOHOro MaTepuana
Uucna u  Beluucienus. | Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue npuxiaoHo2o
Beipaxenus U | M0Oyns)
npeoOpazoBaHus 2 | He#ictBusT Hag  TOJNOXHUTENBHBIMM M OTPUIATENBHBIMH  YHCIIAMH, 2 1
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.
JeiicTBus co cTeneHsMu, (OpMYIIbI COKPAILIEHHOTO YMHOXKeHUs. [leficTBus
CO CTETEHsAMH, (HOPMYJIIbI COKPAIIEHHOT'O YMHOKEHHS.
Tema 1.3. Coneprkanue y4eOHOro MaTepuana
['eomerpus Ha ockoctu | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepricanue nPpUKIAOHO20
Mo0yns)
3 Bunsr mnockux ¢uryp u ux miomaab. [IpakTuko-opueHTHPOBaHHBIE 33]]a4H B 2 1
Kypce F€OMETPHUH Ha IUIOCKOCTH
IIpakTuyeckoe 3ansaThe Ne 1. [IpakTHKO-OpHEHTHpOBaHHBIE 3aJaull B Kypce 2 2

TCOMETPHUH HaA IIIOCKOCTU

Tema 1.4
[IpoueHTHBIE BRIYUCICHUS

Coneprkanne y4eOHOT0 MaTepurana
Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
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Mooyns)

IIpakTnyeckoe 3ansitue Ne 2 IIpocTble mNpOLEHTH, pas3HbIE CHOCOOBI HX 2
BbIYMCIICHUS. CIIOKHBIE IPOLEHTHI.

Tema 1.5 Cogepxanue yaeOHOTO MaTepuaa

VYpaBHenus u HepaBeHcTBa | Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue nPUKIaOHo20
MO0ys)
IIpakTuyeckoe 3ansatue Ne 3. JluneiiHble, KBaapaTHbIE, IPOOHO-THMHEHHbBIE 2
YpaBHEHHUS U HEPABEHCTBA.

Tema 1.6 Coneprkanue y4eOHOro Marepuana

BxonHO KOHTPOJIb IIpakTuyeckoe 3ansaTue Ne 4. Boruncnenuss u npeoOpa3oBaHus. YpaBHEHUS U
HepaBeHCTBA. ['eomeTpus Ha MIIOCKOCTH 2
Konmponvnas paboma .

Pa3nes 2 Ilpsimble M JIOCKOCTH B MPOCTPAHCTBE 12

Tema 2.1. Coneprxanue yueOHOro MaTepuaa

OcHoBHbIE MOHATHUSA

CTEPEOMETPUHU. 4 ITpenmer crepeomerpun. OCHOBHBIE MOHSATHUS (TOYKa, MpsAMas, IUIOCKOCTb, 2

Pacnonoxxenne npsmeIx U

npoctpancTtBo). OcCHOBHbIE aKCHOMBI cTepeomeTpun. Ilepecekaromuecs,

IIJIOCKOCTEMN NapaJuleJbHble W CKpemuBaroniuecss npsmbele. [Ipu3Hak W CBOMCTBO
CKpeIIMBaroImuxcs NpsaMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
Tema 2.2. Coneprxanue yueOHOro MaTepuaa

[TapajuieIbHOCTD TPSIMBIX,
OpsIMOM W IUIOCKOCTH,

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
Mo0yns)
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IJIOCKOCTEN

5 | [lapannensHbie npsimass U 1uiockocTb. Omnpenenenue. [lpusnak. CpoiicTBa
[Tapamnensubie  miockoctu. Omnpenenenne. I[lpusnak. CpoiictBa  (C
JIOKa3aTeslbcTBOM). Terpa’ap W ero siemeHtol. [lapannenenunen
[Tapamnensubie mwiockoctu. Omnpenenenue. Ilpusnak. Terpasap u  ero
anemeHThl. [lapamienenunen u ero sneMeHThl. CBONCTBA MPOTHBOIIOIOKHBIX
rpaHed U auaroHaine napauienenunena. Iloctpoenue ceuenwmii. Pemienue
3ajad.

Tema 2.3.
IlepneHquKyIsIpHOCTH
IPSMBIX, IPSIMOHN U
IIOCKOCTH, TNIOCKOCTEH

Coneprxanue yueOHOro MaTepuasa
Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHOZ0
Mo0yns)

6 IlepnenaukynspHsle npsMsle. [lapaensHbie npsMble, IEPIEHANKYISAPHBIE K
II0CKOCTH. IIpu3HaK INEpHEeHIUKYISAPHOCTH IMPSAMOM U IUIOCKOCTH.
HoxaszarensctBo. Ilepnennukynsasp u  HakinoHHas. IlepnenpukynsapHsie
10CKOCTH. [IpHU3HaK nepneHguKyJIsApHOCTH IIIIOCKOCTEN. [JoKa3aTesbCeTBo.
PaccrosiHus B IPOCTPAHCTBE

Tema 2.4. Coneprkanue y4eOHOro MaTepuana
T M Tpex v

copema 0 pex 7 Teopema o Tpex meprneHAUKYIspax. YToJl MEXAy NPSMOW U IIIOCKOCTBIO.
TICPHCHINKYIApax VYron Mexay niaoCKOCTSIMU
Tema 2.5. Cogepxanue yaueOHOTO MaTepuana
[TapannensHele, Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
NEPIEHIUKYIISIPHBIE, Mooynn)

CKPCIIUMBAIOIIHUECS IPAMBIC

IIpakTuyeckoe 3ansitue Ne 5. AKCHOMBI cTepeoMeTpuu. [lepneHauKyIIpHOCTh
NpAMOM M IUIOCKOCTH, MAapaJIEIbHOCTh JBYX MPAMBIX, NEPHEHIUKYIIPHBIX
IJIOCKOCTH, MEPIEHAUKYISIPHOCTD INIOCKOCTEN

Tema 2.6.

CogepxaHuie yaeOHOTO MaTepuana

17




Pewenne 3anau. [Ipssmblie u

IIpakTnyeckas padora Ne6. PacnonoxeHue mpsMBIX U IUIOCKOCTEH B

IIOCKOCTH B | IpocTpaHCcTBe. [lepneHauKyIsIpHOCTE U MAapauIeIbHOCTD NPSMBIX M IUIOCKOCTEH.

MIPOCTPAHCTBE CkpemuBaroiuecs npsiMmoie. Konmpoavnas paboma 2

Pa3nen 3. KoopauHaTsl 4 BEKTOPBI 10

Tema 3.1 Cogepxanue yaeOHOT0O MaTepuaa

JlexapToBbl KOOPIAMHATHI B

npoctpancTBe. PaccrosiHue

MEXIy JBYMs TOYkamu. | 8 JexapToBbl KoopAauHaThl B mpocTpaHcTBe. [lpocreiimme 3amaun B 2

Koopaunatel  cepenuHsl KoopauHaTax. PaccrosiHue Mexay IBYMs TOYKaMH, KOOPIWHATBHI CEPEIUHBI

oTpe3Ka oTpe3Ka .

Tema 3.2 Coneprkanue y4eOHOro Matepuana

Bexkropsl B ITpocTpaHCTBE. 9 | BekTops! B mpocTpancTBe. CI0XKEHHE U BHIYATAHHE BEKTOPOB. Y MHOKECHUE 2

VYron MeXIy BEKTOPaMH. BekTOpa Ha uncio. Kommianapusie BekTopbl. CKaasipHOE MPOU3BEICHHE

CKa/IsipHOE TPOM3BEEHHE BEKTOPOB. PasnoskeHne BEKTOpa 1o TpeM HEKOMITJIaHAPHBIM BEKTOpaM.

BEKTOPOB 10 | KoopauHathl BeKTOpa, CKalsIpHOE MPOU3BEIECHHE BEKTOPOB B KOOPJIMHATAX, 2
YTOJ MEXJYy BEKTOpPaMH, Yroj MEXIy NPsMOW U IUIOCKOCTBIO, YIOJl MEXIY
TUIOCKOCTSIMU. Y paBHEHUE IIOCKOCTH.

Tewma 3.3 Coneprkanue y4eOHOro MaTepuana

[IpakTuko- Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0

OpUEHTUPOBAHHBIE 3a/la4ydl | M00Y/1:)

Ha koopauHatHoH | [IpakTudeckoe 3anatue Ne7.  KoopauHatHas — TIOCKOCTh.  Brerumcnenue 2

TIOCKOCTH paccTosHUH U MIIoMaAeH Ha TIOCKOCTH. KomruecTBeHHbIE pacueThl.

Tema 3.4 Coneprkanne y4eOHOr0o MaTeprana

Pemenue 3a1a4. | [IpakTuyeckoe 3ansatue Ne 8./lekapTOBbI KOOPAMHATHI B TPOCTPAHCTBE. BEeKTOPHI 2

KOOp,Z[I/IHaTLI H BCKTOPLI

B IPOCTPAHCTBC. CrnoxxeHre W BBEIYHUTAHHE BCKTOPOB. YMHOXEHHE BCKTOpa Ha
YuCIIo. KOMHHaHapHBIC BCKTODPHI. CKaJ'IHpHOC MMPOU3BCACHUC BCKTOPOB.
Paznoxenue BCKTOpA 110 TPEM HCKOMIUIAHAPHBIM BEKTOpPAM. HpOCTGﬁLHHC 3aJa4u B
KoopauHarax. KOOp)II/IHaTI)I BCKTOpaA, pacCTOAHUEC MCXKIAY TOYKaMH, KOOpAWHATHI
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CEpeIMHbl OTPE3Ka, CKAIKIPHOE IPOU3BEICHUE BEKTOPOB B KOOpPJAMHATAX, YIOJ
MEXly BEKTOPaMH, YIOJl MEKY IIPSIMON U IUIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMHU.

Konmponvnas pavoma
Pasznea 4. OcHoBbI TPpUTrOHOMeTPHUHU. TpUroHoMeTrpryeckne GyHKIUMN 26
Tema 4.1 Coneprkanue ydeOHOTo MaTepuasa
Tpuronomerpuyeckue 11 | Paguannas wmepa yria. [loBOpOoT TOYKM BOKpYr Hayajia KOOpIHMHAT.
(GyHKIMU TPOM3BOIHHOTO OnpeneneHyue cuHyca, KOCHHYCA, TaHI'€HCAa W KOTaHIe€HCA. 3HAKU CHUHYca, 2
yria, yncna. Panuannas u KOCHMHYCa, TAaHI€HCa M KOTaHIE€HCa I10 YETBEPTAM. 3aBUCUMOCTb MEXIY
rpajgycHas Mepa yria CUHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTAaHI'€HCOM OJHOI0 U TOr0 XK€ yIJa.
Tema 4.2 Cogepxanue yueOHOro MaTepuana
OcHOBHBIE 12 | Tpuronomerpuyeckue ToxaectBa. CHHYC, KOCHHYC, TAaHT€HC U KOTaHTEHC
TPUTOHOMETPHYECKHE yIJ0B o U - o. Dopmysbl mpUBeICHUS. 2
TOXIECTBA.
DopMyIIbl IPUBEACHUS
Tema 4.3 Coneprkanue y4eOHOro Marepuana
Cunyc, xocunyc, taHrerc | 13 | Cymma u pasHocth cuHycoB. CymMmMa W pa3HOCTh KocuHycoB. CHHyC u 2
CyMMBl M Pa3HOCTH JIBYX KOCHHYC JBOMHOro yrna. ®opmynsl mosoBuHHOro yria. [IpeoOpazoBanus
yTJIOB CYMMBI TPUTOHOMETPUYECKUX (YHKLIUH B MPOU3BEJICHHE U NPOU3BEIEHUS B
Cunyc u KOCUHYC CyMMY.
nBoiHOro yrina. @opmyinsl | 14 | BelpakeHHe TPUTOHOMETPHYECKUX (YHKIHUI 4Yepe3 TaHI'eHC IMOJOBHHHOIO
MOJIOBUHHOTO yTiia apryMeHra. [Ipeo6pazoBanust MPOCTEHIINX TPUTOHOMETPHUYECKUX 2

BBIPAKECHU.

Tema 4.4 Coneprkanue y4eOHOro MaTepuana
@Oynkuuu, HX cBoucTBa. | 15 | OOnmacte ompeneneHuss W MHOXKECTBO 3HadeHHWH QyHKIuH. YETHOCTH, 2

Crnioco0sl 3a/1aHKs HEYETHOCTb, IEPUOIUYHOCTh PYHKIMHA. CriocoObI 3a1aHus HyHKIUH.
byHKIMMA
Tema 4.5 Copneprxanue yueOHOro MaTepuaa
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Tpuronomerpuyeckue 16 | OGmactp onpeneneHUss M MHOXKECTBO 3HAUYEHUH TPUTOHOMETPHUUECKUX
(GyHKIIMM, UX CBOWCTBA H ¢byaknuii. YETHOCTH, HEYETHOCTH, NEPUOJAMYHOCTH TPUTOHOMETPHUUCCKHX 1
rpaduku ¢ynkuunii. CoiicTBa U rpaduku GyHKIUH y =Ccos X, y =sin X, Y =tg X,y =
ctg x.
Tema 4.6 Conepxanne yaeOHOTO MaTepuaa
IIpeoOpazoBanue IIpakTuyeckoe 3ansitme N9, Ckatme ®  pacTshkeHHE — TpadUKOB
rpa¢uKoB TPUTOHOMETPUICCKUX (DYHKITUH. 2
TPUTOHOMETPHUYECKHUX [TpeoOpazoBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKIIMIA
byHKIMi
Tema 4.7 Coneprkanue y4eOHOro Marepuana
Ornucanue Ilpogheccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHOZ0
IIPOU3BOJCTBEHHBIX Mooynn)
IpPOLECCOB ¢ moMowbo | 17 | Mcnons3oBaHue CBOWCTB TPUTOHOMETPHUECKUX byHKUIMI B
rpaduxoB QyHKIUN po¢)eCCHOHANIBHBIX 3a71a4ax 1
IIpakTuyeckoe 3ansitue Ne 10. Mcnonb3oBaHue CBOMCTB TPUTOHOMETPUUYECKUX
¢byHKLUH B TpodecCHOHaBHBIX 3a/1a4ax
Tema 4.8 Coneprkanne y4eOHOro MaTepuana
OO6patHbIe 18 | OOGpatHble TpuroHOMeTpHUecKue GpyHKIMH. VX cBoiicTBa M rpaduKn
TPUTOHOMETPUYECKHUE 1
byHKIIUN
Tema 4.9 Coneprxanue yueOHOro MaTepuaa
Tpuronomerpuueckue
YpaBHEHHUS U HEPABEHCTBA
19 | YpaBHeHue cos X = a. YpaBHEeHHE sin X = a. YpaBHEHHUe tg X = a, ctg X = a. 1

Pemenne TpUrOHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPHUYCCKUEC YPAaBHCHUA, CBOIAIIMCCA K KBaJApPaTHBIM, PCHIACMbIC
pa3JIoKEHUEM Ha MHOKUTEIIH, OIHOPOJHEIE. [Ipocreiimne

TPUTOHOMETPUYCCKHUEC HEPABCHCTBA
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Tema 4.10 Cogepxanue yaeOHOTO MaTepuaa

Cucremsl 20 | CucteMbl IPOCTEHIIMX TPUTOHOMETPHUECKUX YPaBHEHUN 2

TPUTOHOMETPUUYECKHX

ypaBHEHUI

Tema 4.11 Cogneprkanue ydeOHOro Marepuasa

Pemenne 3amau. ocHOBHI | [IpakTHueckoe 3ansitue Ne 11. IIpeoOpazoBaHue TpPUTOHOMETPUUYCCKUX

TPUTOHOMETPHH. BbIpaXCHUI. PellleHne TPUTOHOMETPUYECKUX YpPaBHEHHUH U HEPAaBEHCTB B TOM 2

Tpuronomerpuyeckue YHUCJIE C UCTIOJIb30BAHNEM CBOMCTB () YHKIIUM.

byHKUIUM

Pa3nean 5. [IpousBoanas pyHkium, ee npuMeHeHne 22

Tema 5.1 Copneprxanue yueOHOro MaTepuaia

[Tonstne  mpousBoaHOM. | 21 OmnpeneneHue YUCIOBOM IOCIENIOBATEIBHOCTH M CIIOCOOBI €€ 3a/aHusl.

@opMmynel M TpaBuia CpoiicTBa 4HMCIOBBIX IoOcienoBaTenbHOCTeH. OmpeneneHue mpejaena

TudepeHMpoBaHus [OCJIe/I0BATENbHOCTU.  BbluMcIeHHe MpeaenaoB  MOCiel0BaTeIbHOCTEH. 2
IIpenen ¢yaknum Ha OeckoHeuHocTH. llpexen ¢yHKIMM B TOYKe.
[Ipupamenue aprymenra. Ilpupamenune yHkuuu. 3agauu, NpUBOASIINE K
MOHATHIO  Tpou3BoAHOM.  OmpeneneHue  MNPOU3BOJHOW.  AJTOpPUTM
OTBICKaHUS IIPOU3BOJIHOM.

Tema 5.2 Coneprxanue yueOHOro MaTepuaa

ITponsBoHbIE CYMMBI, | 22 ®opmynsl quddepenumposanus. [Ipasuna nuddepeHupoBaHus 2

pa3sHOCTH IPOU3BEICHUS,

YacTHOTO

Tema 5.3 Coneprkanue y4eOHOro MaTepuana

[TpousBoHbIE 23 Onpenenenue crnoxkHoi QyHkuuu. IlpousBogHass TPUTOHOMETPUUECKUX

TPUTOHOMETPUYECKUX ¢bynkuii. [IponsBonHas ciioxHON GyHKINN 2

¢ynkuuii.  [IpomsBoaHas
CJIOKHOM (pyHKIMH

Tema 5.4

Cogepxanne yaeOHOTO MaTepuana
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[Tonsatue 0
HETPEPHIBHOCTH (PYHKITHH.
Meron uHTEpBAJIOB

24 [lonsatue wnenpepbiBHOW (yHKIMU. CBOICTBa HENMPEPHIBHON (DYHKIIHH.
CBs3b M@Ky HENpEepbIBHOCTHIO M AM(PepeHInpyeMOCTbI0 (YHKIUU B
TOYKE. AJITOPUTM pEIICHHs] HEPABEHCTB METO/IOM HHTEPBAJIOB

Tema 5.5 Cogepxanue yaeOHOT0O MaTepuaa
['eomeTpuyeckuit u > = =
N 25 I'eomeTpruecKuii CMBICT MPOU3BOAHON (PYHKIIMH — YIIIOBOM KOA(P(UIIHEHT
buznyeckuit CMBICTT . .
. KacarenpbHOW K Tpaduky (YHKIMHM B TOYKE. YpPaBHEHHE KacaTelbHOU K
IIPOU3BOTHON .
rpaduky (yHKIUU. AJNTOPUTM COCTABJICHHS YPaBHEHHS KacaTelbHOU K
rpaduky byHkuun y=f(x)
Tema 5.6 Coneprkanue y4eOHOro Matepuana
dusznyeckuit cMmbicl | [IpakTuyeckoe 3anaTue Ne 12, ®Dusuueckuit (MEXaHUYECKHUU)  CMBICI
MIPOU3BOTHOM B | IPOM3BOJIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
PO eCCHOHATBHBIX
3aJavax
Tema 5.7 Cogepxanue yueOHOTo MaTepuala

MOHOTOHHOCTD  (DYHKITHH.
Touku sxcTpemyma

26 Bospacranne u yObiBaHME (YHKIMH, COOTBETCTBME BO3pacTaHUs U
yObIBaHUS (YHKIMHU 3HAKy NMPOU3BOAHOM. [IoHSATHE MPONU3BOIHON BHICIIETO
MOPSIAKA, COOTBETCTBHE 3HAKA BTOPOM  IPOM3BOJHOM  BBIITYKJIOCTH
(BorHyTOCTH) (PYHKIIMM Ha OTpe3Ke. 3aJaud Ha MAKCUMyM W MUHHMYM.
[ToHsiTHE AacCUMOTOTHI, CIIOCOOBI UX OMpEeNIeHUs. AJIITOPUTM HUCCIIEI0BAaHUS
(GYHKIMU M MOCTPOEHMsI ee rpaduka ¢ MOMOIIBI0 MPOU3BOAHON. J[pobHO-
TUHEWHas QyHKIUSA

Tema 5.8
UccnenoBanune QpyHKIui 1
ocTpoeHue rpaduKkoB

Cogepxanue yaeOHOTO MaTepuana

27 HccnenoBanne GpyHKIMKM HA MOHOTOHHOCTH M ITOCTPOCHHE TPaUKOB.

Tema 5.9 HawubGombpluee u
HanMeEHbIIIEe 3HAYECHUS

byHKIIUN

Cogepxanue yaeOHOT0 MaTepuana

28 Haxoxnenne HauOoJbllero W  HAaWMEHBIIEro 3HauYeHWH  (yHKUHUH,
MOCTPOEHHE TpapuKOB MHOTOWIEHOB C HCHOJb30BAaHHWEM  armapara
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MaAaTCMaTH4CCKOIro aHajin3a

Tema 5.10 Coneprkanue ydeOHOro MaTepraa
Haxoxnenne Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue (cooeprcanue nPUKIAOHOZ0
ONTUMAIBHOTO pe3yibTaTa | MOOy/s)
¢ noMoueo npoussoaHoi | IIpakruyeckoe 3ansitue Ne 13. Hanmensiiee u HanOospIiee 3HaueHUE (PyHKIUH 2 2
B [IPAKTUYECKUX 3a7auyax
Tema 5.11 Cogepxanue yueOHOro MaTepuana
Pemenue 3a1a4. | [IpakTuueckoe 3ansatue Ne 14, Dopmynsl u npaBuia AuQGQGEpPSHIUPOBAHUS.
[IpousBoanas Gynkiuy, ee | MccnenoBanne GyHKIUI ¢ TOMOMIBIO MPpou3BOAHOM. Hanbosnbiiee u HanMeHbIIIEe 2 1
IIPUMEHEHHE 3HayeHus GyHkuuu. Konmponwvnasa paooma.
Pasneu 6. 34
MHororpaHHHKHM ¥ TeJia BpalleHust
Tema 6.1 Copepxanue yueOHOro MaTepuana
Bepmunbl, pebpa, rpanu | Ilpogheccuonansno-opuenmuposannoe cooepicanue (cooepicanue nPUKIAOH020
MHOT'OI'PAaHHHUKA Mooynn)
29 [Tonsatue w™HOTOrpaHHUKa. Ero sieMeHTH: BepHIMHBI, peldpa, TpaHH. 2 1
Huaronans. Ceuenue. Boinmykiible ¥ HEBBIMYKIIbIE MHOTOIPaHHUKU
Tema 6.2 Coneprxanue yueOHOro MaTepuaa
IIpusma, ee | 30 [lonsitue mpusmel. Ee ocHoBaHus u OoKkoBble TpaHU. Bbicora mpu3MBbL 2 1
COCTaBJISIIOILIME, CEUYEHHUE. [Ipsimas v HaksioHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
IIpsmMas w  mnpaBWIbHAS
MIPU3MBI
Tema 6.3 Coneprkanne y4eOHOT0 MaTeprana
[Tapamnenenunen, Ky0. | 31 [Mapannenenunen, cBOICTBa NPSIMOYTOJBHOIO Mapajuleenumnena, Kyo.
Ceuenne KyOa, Ceuenue ky0a, napajuienenumnesna
napajuiejenuneia 2 1
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Tema 6.4

IInpamuna, ee
COCTaBIAIOIIUE, CECYCHHE.
IIpaBunpHasgs  nupamuja.
VYcedeHnHas nupaMuia

Copneprxanue yueOHOTro MaTepuaa
Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooepricanue RPUKIAOHO20
Mooyns)

32 [Mupamuna u ee anementsl. Ceuenue nupamuasl. [IpaBuiibHas nupamuia.
YcedeHnHas nupamua

Tewma 6.5 Conepxanne yaeOHOTO MaTepuaa

bokoBas u nonHas | 33 [Tnomaas GOKOBOU M IMOTHOM MOBEPXHOCTH MPU3MBI, TUPAMHUIBI
MOBEPXHOCTh PU3MBI,

MUPAMU/IBI

Tema 6.6 Copepxanue yueOHOTo MaTepuana

Cummerpuss B KyOe,
napaJulenenurese,
npu3Me, THpaMuJIe

34 CuMMeTpusi OTHOCUTENIBHO TOYKH, IPAMOM, TuiockocTh. CUMMeETpus B KyOe,
napajuiesienuIe e, Ipu3mMe, nupaMuie

Tema 6.7
IIpumepsl cuMMeTpuil B
npodeccuun

Cogepxanue yueOHOTo MaTepuana
Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue nPUKIAOHOZ0
Mooyns)

IIpakTuyeckoe 3ansitue Ne 15. Cummerpusi B Ipupojie, apXuTeKType, TEXHUKE, B

OBITY
Tema 6.8 Coneprkanue y4eOHOro MaTepuana
[TpaBunbHbIE IIpakTuyeckoe 3anaTue Ne 16. [lonsTue npaBuibHOro MHOTOrpaHHuKa. CBoiicTBa
MHOTOI'PAHHUKH, UX | MpaBUJILHBIX MHOTOTPAHHUKOB
CBONCTBA
Tema 6.9 Coneprkanne y4eOHOT0o MaTeprana
Humunaap, ero | Ilpogpeccuonanvno-opuenmuposannoe cooepricanue (cooepricanue nPUKIaOHo2o

coctaBiponne. Ceuenue
UIHH]IpA

Mo0yns)

35 | Humunap u ero snemenTsl. CeyeHne NWIMHIpPA (MapaljielbHOe OCHOBAaHHUIO U
ocn). Pa3BepTka nunuHIpa

24




Tema 6.10 Cogepxanue yaeOHOTO MaTepuaa
Konyc, ero | IIpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPpuKiIaoHo20
cocrapisitouue. CedeHue | Mooyns)
KOHyca 36 | Konyc u ero smementhl. CeueHue KoHyca (MapauieibHOE OCHOBAHHMIO M 2
MPOXOIAIIee Yepes BepIINHY), KOHHYeckue ceueHus. PazsepTka KoHyca.
Tema 6.11 Coneprkanue ydeOHOro MaTepuasa
VYceueHHbI xKoHyc. | 37 | Yceuennslii konyc. Ero oOpasyromas u Beicota. CeueHue yCeueHHOTO KOHYyca
CeueHnue YCEUYEHHOTO 2
KOHYCa
Tema 6.12 Coneprkanue yaeOHOro MaTepuana
Hlap u cdepa, ux ceuenuss | 38 | llap u chepa. B3aumHoe pacrmonokenue chepsl U Iiockoctu. CedeHue
mapa, chepsl. 2
Tema 6.13 Cogepxanue yueOHOro MaTepuana
[Tonstue 06 oobeme Tena. | 39 | [Moustie 00  oObeme Tema. OObeM Kyba ©W  NPSIMOYTOJILHOTO
napaenenumnena. O0beM NPU3MbI U HUIHHIPA. 2
Tema 6.14 Cogepxanue yaueOHOTO MaTepuana
ObveMbl M TUIOWAMH [ 40 | OGbeMbl mUpaMUIBl 1 KOHYCa. OGbeM mapa. ILiommaay moBepxHOCTEH Ten 2
MOBEPXHOCTEH Te
Tema 6.15 Coneprxanue yueOHOro MaTepuaa
Pemenue 3anau. | Ilpogpeccuonanvno-opuenmuposannoe cooepicanue (cooepricanue npukiaoHo2o
MHororpanHukd U Tena | Mo0ys)
BpalIeHUs IIpakTuyeckoe 3ansitue Nel7. OObemMbl ¥ IUIOMAAM  HOBEPXHOCTH 2
MHOTOTPAaHHHUKOB U TEJ BpaIICHUS
Koumponvnasa paboma.
Pasznen 7. 16

ITepBooOpa3Has pyHKINH, e IPUMEHEHUE

Tema 7.1

‘ Cogepxanue yaeOHOTO MaTepuana




[lepBooOpa3znas QyHKIUH.

41

33,[[3.‘13 0 BOCCTaHOBIICHMH 3aKOHA ABM)KCHHUS II0 H3BECTHOM CKOpPOCTH.

[IpaBuia HAXO0XICHUS [Tonstne wunTerpupoBanus. O3HAKOMJIGHHE C TMOHSATHEM WHTETpaia |

epPBOOOPA3HBIX nepBooOpaznoit s dyakinuu  y=f(x). Pemenwe 3amau Ha CBA3b
MepBOOOpa3HON W €€ MPOU3BOJIHOW, BBIYHCICHUE NEPBOOOpPA3HON st
naHHoi ¢yHkiuu. Tabmuna dopMmya s HaXOXKICHUS NEPBOOOPa3HBIX.
N3ydenue nmpaBuiia BEIYKUCICHHS IEPBOOOPA3HON

Tema 7.2 Copneprkanue ydeOHOro MaTepuasa

[nomane KpUBOJIMHEWHOU
Tpaneuuu. dopmyna
Herotona — JleitOnuna

42

3ajauv, OPUBOJAIIME K IIOHATHUIO OIPEAEJIEHHOr0 UHTerpaja — o
BBIYHCIICHUH IIOLIAAN KPUBOJIMHEMHON Tpanenuu, 0 NepeMeIleHUN TOYKH.
[lonarue ompenenéHHOro WHTErpana. [ eoMeTpudeckuid U (QU3NIECKUI
CMBICIT onipenienienHoro uurerpana. ®opmyna Herorona— Jleitbuuia

Tema 7.3
Heonpenenennsrit u
OIPEIEICHHBIN UHTETPaIbI

Cogepxanue yueOHOro MaTepuana

43

IlonsTue HCOIIPCACIICHHOIO MHTCTpajia

Tema 7.4

[TonsiTue 00
OIPEIEICHHOM HHTErpasie
KaK IIJIOIAIN
KPUBOJIMHEWHOHN Tpanenuu

Cogepxanue yueOHOro MaTepuana

44

FCOMeTpI/I‘{eCKI/Iﬁ CMBICIJI OIIPEACIICHHOI'O NHTETpajia

Tema 7.5
OmnpeneneHHblil  MHTErpan
B J)KU3HU

IIpogheccuonanvro-opuenmupogannoe cooepxcanue (cooepicanue NPUKIAOHO20
MOOYs)

45

['eomeTpuyeckuii cMmbicn ompeneneHHoro uHrerpaina. ®opmyna Heiorona -
Jleibnuna. Pemienne 3amady Ha NMPUMEHEHHWE WHTErpaja JJisl BBIYUCICHUS
(UBUYECKUX BEITHMYNH

46

Pemenue 3ama4d Ha MPUMCHCHUC UHTCIrpajia AJId BBIYUCICHUA il (ONENGEY

IIpakTnyeckoe 3anaTne Ne 18.PemieHne 3agau Ha NPUMEHEHUE MHTErpaia Ajs
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BBIYHCJICHUS IJIOIIAIEH

Tema 7.6 CopepxaHue yaeOHOTO MaTepualia
Pemenue 3anad. | [Ipaktudeckoe 3ansaTue Ne 19. [lepBoobOpasznas ¢ynkuuu. [IpaBuna HaxoKaeHUs
ITepBooOpasnas (yHkuMM, | mepBoobpasHbiX. Ee npumeHeHne 2
ee MpUMEeHEeHue Konmponsnaa paboma
Pasznea 8. 16
Crenenu u kopHu. CreneHHas PyHKIHA
Tema 8.1 Coneprkanue yaeOHOro MaTepuana
Crenennas  ¢ynkuus, ee | 47 | [Toustue KOpHS N-OW CTENEHU U3 ACHUCTBUTEIBHOrO uncia. OyHKIUU y = Vx 2
CBOJCTBa WX CBOMCTBA U TpaduKHy.

48 | CoiicTBa KOpHS N-0ii CTETIEHU 2
Tema 8.2 Coneprkanue y4eOHOro Matepuana
[Tpeobpa3oBanue 49 | IlpeoOpazoBaHue HPPAIIHOHATBHBIX BHIPAKCHUN 2
BBIpOKEHUI ¢ KOpHsAMH n- | 50 | [IpeoOpa3oBaHre HPPAIMOHATBHBIX BBIPAKEHUIL. 2
0i1 cTeneHun
Tewma 8.3 Copepxanue yaeOHOTO MaTepuana
Cpoiictea  crenenn ¢ | 51 | [lonsTHe cTemeHH ¢ JIOOBIM palMOHANBHBIM TOKa3aTteneM. CTerneHHbIe 2
palLvoOHaIbHBIM 51 (GyHKIIMH, UX CBOWCTBA U rpapuKu
JIEACTBUTEIbHBIM
MOKa3aTeNsIMU
Tewma 8.4 Coneprkanue y4eOHOro MaTepuana
Pemenne 52 | PaBHOCWJIBHOCTh HMPPAlMOHAIBHBIX YpaBHEHMH M HEpaBeHCTB. MeToabl HX 2
UppanvoOHAIBHBIX PCLICHHS.
YPaBHEHHH 1 HEPABEHCTB 53 | Pemenue uppanyoHaabHbIX ypaBHEHUI U HEPABEHCTB. 2
Tema 8.5 Coneprkanne y4eOHOr0o MaTeprana
Crenenun " kopHH. | [IpakTnueckoe 3ansaTHe  Ne20. OmpeneneHue  CTENEHHOM — (QYHKIHU.
CrenenHast QyHKIHIS Hcnonb3oBaHne €€ CBOMCTB IPU PEIICHUH YPABHEHUIN U HEPABEHCTB 2

Konmponvnas pavoma .
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Pa3nen 9. [lokasarenbHast pyHKUIMA

16

Tema 9.1
[TokazarenpHas QyHKIHS,

Conepxanue yaeOHOro MaTepraia

ee cBoiicTBa 54 CreneHb C IPOM3BOJIBHBIM JICHCTBUTENBHBIM IOKa3areneM. OmnpeneneHue
NoKa3aTeJbHOM (yHKIMHM, ee CcBoicTBa M TIpapuk. 3HAKOMCTBO C 2
IIPUMEHEHHEM I0Ka3aTelbHON QYHKIUH.
55 Pemenne mokaszaTenbHBIX — ypaBHEHUH  (DYHKIHMOHAIBHO-TpaUIECKUM 2
METOJIOM
56 Pemienne mokaszaTenbHBIX  ypaBHEHUH  (QYHKIIMOHAIBHO-TPaUIECKUM 2
METOZIOM
Tema 9.2 Cogepxanue yueOHOro MaTepuana
Pemenne mnoxa3aTenbHbIX
YPaBHEHUU U HEPABEHCTB 57 Pemrenne nokasarenpHbIX YpaBHEHUN METOJOM YPaBHHUBAHUS ITOKA3aTEIICH. 2
Pemrenne moka3aTenpHBIX ~ YpaBHEHHMH  METOJOM  BBEIEHHsS  HOBOW
TepEMEHHOMH, (GYHKIIMOHATBHO-TPAQUUECKUM  METOOM. Pemenne
MIOKa3aTeIbHbIX HEPABEHCTB
IIpakTyeckoe 3ansaTue Ne 21. Penienue nokasareabHbIX ypaBHEHUH pa3InyHbIMU 2
MeToamMu. Pelienne nokasareabHbIX HEPABEHCTB
Tema 9.3 Coneprxanue yueOHOro MaTepuaa
Pemenne 3aga4. | [IpakTuueckoe 3anaTue Ne 22. PemieHue nokas3aTelbHBIX YpPaBHEHHUH METOAOM
ITokazaTenbHas QyHKIMA | ypaBHUBaHMs IMOKa3aTeleii U METOJOM BBEICHHS HOBOW IepeMEeHHOW. Perenne
NIOKa3aTeIbHbIX HEpAaBEHCTB. Konmponvhas paboma 2
Paznesn 10. Jlorapugmsi. Jlorapupmuyeckast pynkuus 24
Tema 10.1 Coneprxanue yueOHOro MaTepuaa
Jlorapupm qucia.
JlecsITHaHbIH u | 58 Jlorapudm gmca. 2
HATypaJlbHBIA JorapuMmel, | 59 JlecsITUUHBIN U HATypaJIbHBIHN JIOTapu(pMBbI, YHCIIO € 2
YHCIIO €
Tema 10.2 Copneprxanue yueOHOro MaTepuaa
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CpoiictBa  morapu(MoB.

Onepanus 60 CaoticTBa orapudmMoB. 2
norapuGMupoBaHus 61 Oneparus JorapuMUpPOBaAHUS. 2
Tema 10.3 Cogneprkanue ydeOHOro Marepuasa
Jlorapupmuueckas 62 Jlorapudmudeckas GyHKIHS U €€ CBOWCTBA 2
GyHKIIHSI, €€ CBOHCTBA
Tema 10.4 Coneprkanue yueOHOro MaTepuana
Pemenne 63 [lonstTue norapupmuyeckoro ypaBHeHus. Onepanus HOTCHIHUPOBAHUS.
norapupMUICCKuX Tpu OCHOBHBIX METOAA PELICHHUA JIOrapU(PMHUUECKUX ypPaBHEHHUIA:
YPaBHEHHH 1 HEPABEHCTB (GYHKIIMOHATBHO-TpadHUECKUN, METO/I IOTCHIIUPOBAHMS, METO]] BBEJCHHUS 2
HOBOI MEPEMEHHOM.
64 MeTon NOTEHIIMPOBAaHUS, METOJ] BBEIEHUS HOBOW IEPEMEHHOW IpH 2
pelieHnu JorapupMUIecKux ypaBHEHUH.
Tewma 10.5 Coneprkanue y4eOHOro Marepuana
Jlorapudmsl B npupoae u | Ilpogheccuonanvno-opuenmuposannoe cooepiyicanue (cooepricanue nPUKIAOHO20
TEXHHKE Mooynn)
IIpakTnueckoe 3ansTme Ne 23. [Ipumenenue norapu¢ma. Jlorapupmuueckas 2
cnupais B npupoze. Ee maremaTnueckue cBoiicTa
Tema 10.6 Coneprkanue y4eOHOro MaTepuana
Pemenne 3agad. | [IpakTuueckoe 3ansaTue Ne 24, Jlorapupmuueckas ¢QyHkuus. Pemienue
Jlorapudmst. NPOCTEHIINX JIoTapu(PMUUECKUX ypaBHEHUN. Konmponvnas padoma. 2
Jlorapudpmuueckas
byHKIISA
Pasznen 11. 12
MHuoxkecTBa. JaeMeHThI Teopuu rpagos
Tema 11.1 Coneprkanne y4eOHOT0 MaTeprana
MHoxkecTBa Ilpogheccuonanvho-opuenmuposannoe cooepricanue (cooeprcanue RPUKIAOHO20

Mo0yns)
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65 | ITonstue mHOXecTBa. [TogmMHO)ecTBO. Oniepaniuu ¢ MHOKECTBAMU

Tema 11.2 Coneprkanue ydeOHOro MaTepuasa
Omnepanuu ¢ MHOKecTBaMu | IIpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue npuKiaoHo2o
MO0ys)
66 | Onepanuu ¢ MHOKECTBAMH. 2
67 | Pemenne npukiIaaHbIX 3a/1a4
IpakTuyeckoe 3ansaTue Ne 25 . Penienue npukiaiHbIX 3a71a4
Pa3znen 12. DineMeHTHI KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BePOATHOCTEH 28
Tema 12.1 Cogepxanue yueOHOro MaTepuana
OcHOBHbIE nousitus | Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOH020
KOMOMHATOPUKHU Mooyns)
68 | IlepecraHOBKH, pa3MeEICHUS, COUCTAHUS. 2
Tema 12.2 Coneprkanue y4eOHOro Matepuana
Co0biTHE, BEpOATHOCTH | IIpogheccuonanvno-opuenmupogannoe cooeprcanue (cooepicanue nPUKIAOHOZ0
cobbiTus. CroxxeHue o | mMooyis)
YMHOKEHUE BEposATHOCTEN | 69 | CoBMECTHBIE U HECOBMECTHBIE COOBITHSL. 2
TeopemMbl O BEPOSTHOCTH CYMMBI COOBITHH. YCIOBHas BEPOSITHOCTb. 2
70 | 3aBUCHMBIE ¥ HE3aBUCUMBIE COOBITHS.
71 | Teopembl O BEpOSTHOCTH MTPOU3BEJCHUS COOBITHIA. 2
Tema 12.3 Coneprxanue yueOHOro MaTepuaa
BeposiTHOCTB B | Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKiIaOH020
npodecCHOHATBHBIX M00yns)
3a1adax 72 | OTHOCHTEIbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOWYHNBOCTH. 2
73 | Cratuctudeckoe omnpezeneHne BeposTHOCTH. O1eHKa BEPOSTHOCTH COOBITHS 2
IIpakTuyeckoe 3ansaTue Ne 26. OTHOCUTENBHAS YacTOTa COOBITHS, CBOHMCTBO €€ 2

ycTONYMBOCTH. CTaTUCTUYECKOE ONPEIECIEHNE BEPOSITHOCTH.
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Tema 12.4 Ipogheccuonanvro-opuenmuposannoe cooepaicanue (cooepiicanue NPUKIAOHO20
JluckpetHast  ciy4aiHas | M0OY/is)
BEJIMYMHA, 3aKOH ee | /4 | Bunpl cinydaiiHbIX BenauuuH. OrmnpeneneHue  JUCKPETHOM — clydallHOM
pacrpeneneHust BEJIMYMHBI. 3aKOH pACIPEIEICHUs IUCKPETHOM CIydyailHOW BeNWYMHBI. Ee 2
YHCIIOBBIE XapaKTEPUCTHUKHU.
Tema 12.5 Cogneprkanue ydeOHOro MaTepuaa
3amaun  marematudeckoil | Illpogheccuonanvno-opuenmuposannoe cooepicanue (cooepricanue npuKiIaoHo2o
CTaTUCTHKH MO0yns))
Bapuanuonnsiii pan. Ilomuron wactor u rucrorpamma. CraTUCTHUECKHE
75 | XapaKTepUCTUKH psiJia HAOIIOAACMbIX JaHHBIX. 2
IIpakTuyeckoe 3ansaTue Ne27 . [Tonuron yactot u rucrorpamma. CTaTHCTUYECKUE 2
XapaKTePUCTUKU psijia HAOII0JaeMbIX TaHHBIX.
Tema 12.6 Coneprkanue y4eOHOro Marepuana
CocraBnenue Tabmuu u | Ilpogheccuonanvno-opuenmupogannoe cooepicanue (cooepicanue nPUKIAOHO20
JMarpaMM Ha IPaKTHKE Mooynn)
76 | IlepBuunas 00paboTKa CTATUCTUYECKMX JaHHBIX. ['paduueckoe ux 2
IpeJCTaBICHHE.
77 | HaxoxaeHue CpeHUX XapaKTepUCTHK, HAOTIOAaeMbIX JTaHHBIX 2
IIpakTuyeckoe 3ansaTue Ne 28. [lepBuunas o0paboTKa CTATUCTUYECKUX JTAHHBIX. 2
['padmueckoe ux npeacraBiacHUeE.
Tema 12.7 Coneprkanue y4eOHOro MaTepuana
Pemenue 3anau. | Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue nPUKIAOHO20
DJIEMEHTHI Mooyns)
KOMOMHATOPHKH, I[IpakTuyeckoe 3anaTue Ne 29. DnemeHTsl KomOuHaTtopuku. CoObiTHE, 2
CTaTUCTUKKM U TEOPHMH | BEPOATHOCTH cOObITHA. ClI0KEHNE U YMHOKEHUE BEPOSTHOCTEH.
BEPOSITHOCTEMN Konumponvnas paboma
Pa3nen 14. YpaBHeHus 1 HepaBeHCTBA 18

Tema 13.1

Cogepxanne yaeOHOTO MaTepuana
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PaBHOCHIIBHOCTB
YpaBHCHUN U HEPABEHCTB.

78 | PaBHOCHIBHOCTh ypaBHEHHH u HepaBeHCTB. Ompenenenusi. OCHOBHBIC
TEOpEMbl PaBHOCWIBHBIX IIEPEX0/IaX B YPAaBHEHUSX U HepaBeHcTBax. OOmiue

OO01re MeTobl peleHus METO/BbI PEeIIeHHUs] YpaBHEHUI: Mepexo/] OT paBeHCTBA (YHKIUN K PABEHCTBY 2
apryMEHTOB JUIsI MOHOTOHHBIX (D)YHKLUH, METO PA3OKEHHsI HA MHOXKHUTEIH,
METO/]I BBEJICHHS HOBOI MepeMeHHOM!, GyHKIIMOHATbHO-TpaduuecKuit MEeTo
Tema 13.2 Coneprkanue y4eOHOro Mareprasa
['papuueckuit meron | 79 | OOmue MeTonbl pelIeHUsT HEPaBEHCTB: IMEPEeXOJl OT CPaBHEHUS 3HAYCHHUN
peleHus YpaBHEHUH, (GYHKIMH K CPaBHEHHWIO 3HAUCHHWH apryMEHTOB JUIsi MOHOTOHHBIX ()YHKIIWH,
HEPABCHCTB METOJ MHTEPBAJOB, (YHKIHMOHAIBHO-Tpaduueckuii meron. I'paduueckwmii
METO/I PeLICHHs] YPaBHEHHUI 1 HEPABEHCTB 2
Tema 13.3 Ilpogheccuonanvro-opuenmuposannoe cooepoicanue (cooepicanue NPUKIAOHO2O0
CocraBneHue u peuieHue | Mooyis)
Npo)eCCHOHAIBHBIX 3a1ad | 80 ‘ Pemenne TekcTOBBIX 33724 MPOGECCHOHATBHOTO COIEPIKAHMS 2
C IOMOIIBIO YPaBHEHHUI IpakTuyeckne 3ansitus Ne 30. Perenue TeKCTOBBIX 3a/1a4 2
[TpomexyTounas atrectanus (AU depeHInpOBaHHbBIN 3a4eT) 2
Beero: | 222 (224)
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3. YcaoBusi peaju3anuu NporpaMMbl 001e00pa3oBaTe/bHOI AU CHUTNITHHBI

3.1. lng peaau3aunuy MPOrpaMMbl JUCHUIIMHBI JIOJLKHBI OBITH MPEIyCMOTPEHBI
cjeayiolue crnenuajbHble IOMeIeHHs

Peanuzamust mporpaMMbl  TUCHUIUIMHBL TpeOyeT Hamuuus y4eOHOro KaOWHeTa
MaTeMaTHKH.

O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJI0YHBIC MECTA IO KOJIMYECTBY O0yJarOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HATrJISTHBIX TIOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BHIEOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpodecCHOHAIEHO OPUCHTHPOBAHHBIC 3aJaHHS,

- MaTepHUalIbl HK3aMeHa.

TexHuueckue cpencTBa 0OydeHus:

- IEPCOHATILHBIN KOMITBIOTED C JIUIICH3HOHHBIM IPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrneyeHne 00yueHust

1. JIns peanuzanuu nporpamMmbl OMOIMOTEeUHBIH (OHT 00pa30BaTeIbHON OpraHu3aluu
JIOJKCH UMETh TICYaTHBIC /W 3JICKTPOHHBIC 00pa3oBaTeIbHbIC U HHPOPMAIIMOHHBIC PECYPCHI,
PEKOMEHIOBaHHbIE ISl MCIOJIb30BaHUS B 00pa30BaTENIbHOM IPOLIECCE, HE CTaplle MATH JIET C
MOMEHTA U3JIaHUS.

2. PexomeHnyemble T€4aTHbIE H3JaHHUS IO pealu3aluud 001eo0pa3zoBaTeNbHOMN
JTUCHHUTITMHBI PEJICTABICHBI B METOJIMYECKUX PEKOMEHIAIUAX TI0 OPTaHU3aIluu 00yUCHHUS.

OCHOBHEBIE UCTOYHUKHA

1. Maremaruka: anrebpa M Hayajlla MaTeMaTH4YeCKOrO aHajiu3a, TIeoOMeTpus.
Anrebpa u Havana mateMmaTuyeckoro ananuza 10-11 kmaccel (6a30BbIi M yriayOJIeHHBIH
ypoBHH): yueOHuk / III. A. Anumos, 0. M. Konsarun, M. B. Tkauésa [u ap.]. — 11-e usna.,
crep. — Mocksa: [Ipocsemenue, 2023. — 463, [1] c.: ui. — ISBN 978-5-09-107210-5. —
Tekct: anexktpounsiii. — URL: https://znanium.com/catalog/product/2089825

2. Marematuka: anrebpa W Hayajla MaTE€MaTH4YeCKOTO aHaliu3a, TeOMEeTpHs.
I'eomerpus. 10-11 xnacc. ba3oBsiit u yriayonenuslit ypoBau: yueobnuk / JI. C. AtanacsH,
B. ®. byrysos, C. b. Kagomues [u ap.]. — 11-e usa., crep. — Mocksa: [IpocBemenue,
2023. — 287, [1] c.: wn. — (MI'Y — mxkoise). — ISBN 978-5-09-103606-0. — Tekcr:
sanexkTpoHHbld. URL: https://znanium.com/catalog/product/2089980

3. Huxonbckuii, C. M. MaremaTtuka: anredpa u Hauajia MaTeEMaTUYECKOTO aHaIn3a.
10 xnacc (06azoBblii u yrnyOneHHbli ypoBHM) / Huxonsckuit C.M., IloramoB M.K.,
Pemretnuko H.H., - 10-e u3a. - Mocksa: [IpocBemenue, 2022. - 432 c. - ISBN 978-5-09-
101573-7. - Tekcrt: anekTponnsiit. - URL: https://znanium.com/catalog/product/2090528

4. Hukonbckuit, C. M. MaTematuka: anre0pa u Hadajga MaTeMaTHYe€CKOTO aHalIN3a,
reomeTpus. Anrebpa M Hayajga MaTeMaTHdyeckoro ananusa. 11 kimacc. ba3oBelil u
yriyonéunsiii ypoBHu / C. M. Hukonwckuit, M. K. Ilotanos, H. H. PemeTHukoB. - 9-e
u3a. — Mocksa: [IpocBemenue, 2022. - 464 c. - ISBN 978-5-09-101574-4. — Tekcr:
sanextponnsiid. —URL: https://znanium.com/catalog/product/2090530
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HOHOJ’IHI/ITGHBHHG HNCTOYHHUKH

1. bammvakoB M. WM. Maremaruka. COopHuUK 3amad  NpopHILHOMN
HampaBlICHHOCTHU: y4e0.mocodue Mt CTy. yupexaeHui cpen. npod. odbpazoBanus. — M.,
2018.

2. bamMvakos M. WM. Maremaruka. 3agayHuk: yde0. mocoOue s CTY.
yupexaeHu cpena. npod. oopazosanus. — M., 2018.

3. bammakos M.U. Marematuka. DIEKTPOHHBIA y4ue0.-METOJ. KOMIUIEKC JJIs
CTYH. YUpexXAeHul cpel. mpod. oopaszoBanus. — M., 2015.

4, bammMakos M.M. Marematuka (6a30Bbiit ypoBeHb). 10 kimace. — M., 2017.

5. bammMakoB M.1. MaremaTtuka (6a30Bblii ypoBeHb). 11 kimacc. — M., 2017.

6. bammakos M.M. Anrebpa u Hauana ananu3za, reomerpusi. 10 kmacc. — M.,
2018.

1. bammakos M. WM. Marematuka (0a3oBbiii ypoBenb). 10 kiacc. COOpHHK
3agad: yueb. mocodbue. — M., 2018.

8. bammakos M. M. MaremaTtuka (6a3oBbiii ypoBensb). 11 kmacc. COopHHK

3agay: yueb. mocobue. — M., 2017.

NuTepuet-pecypcol

1. www.fcior.edu.ru(MadopmanroHHbie, TPEHHUPOBOYHBIE M  KOHTPOJIBHBIE
MaTepuabl).
2. www.school-collection.edu.ru(E qunas KOJUIEKI[U U U GpPOBBIX

0o0pa3oBaTEIbHBIX PECYPCOB).
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4 KOHTPOIJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS YUEBHOU JAUCIIATIIVHEI

Pe3ysabTarnl 00yyeHus Oo61mme JInuHOCTHBIE @®opMbI U METOAbI
(IMYHOCTHBIE, IPeAMeTHbIE, MeTaNpeAMeTHbIE) KOMIIETEHIIUN | pe3yJbTaThl KOHTPOJISA
NPOrpamMmbl OlleHKH
BOCIIMTAHUS pe3yJabTaToB
00y4eHust
JINYHOCTHBIE
J1 - TOTOBHOCTb K Tpydy, OCO3HaHME LIEHHOCTM MAaCTEpCTBa, JIP4, JIP6 JIP3, YcrHblii onpoc,
Tpyzoooue; OK1,0K2,0K3 JIP9 Tectuposanue,

- TOTOBHOCTh K AQKTUBHOM JESTENbHOCTH TEXHOJOTMYECKON U COLUaTbHOU MaTeMaATHIECKIi
HAIPaBJIICHHOCTH, CIIOCOOHOCTh HMHUIMUPOBATh, TUIAHUPOBATH W CAMOCTOSATEIHHO JMKTaHT
BBITIOJIHSATH TaKyIO JACSATEIHHOCTD; HuBHIyaTbHAS

- IHTEpEC K pa3IudHbIM cepam mpodheCcCHOHATLHOM e TEIIEHOCTH, CAMOCTOSTENbHAS

OBnazieHne yHUBEPCAIbHBIMUA YY€OHBIMU MTO3HABATEIILHBIMU JICHCTBUSIMU: paGora

a) 0a30BbI€ JOTMYECKHUE IEHCTBUS: IpezacrasieHue

- CaMOCTOSITENIbHO  (OPMYIUPOBAaTH M  aKTyalIM3UpOBaTh  MpoOIEMy, Pe3yIIbTATOB
paccMaTpuBaTh €€ BCECTOPOHHE; PAKTUIECKHX

- YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAaHUS MJI1 CPABHEHUS, paGor
KJaccuukanuu 1 0000IIeHuS; 3amura

- OMpeNeNsaTh I JEATebHOCTH, 3a/aBaTh IapaMeTpbl M KPUTEPUU HX TBOPYECKUX paboT
JOCTHXKEHHUS; 3amura

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX; HIMBULyalbHBIX

- BHOCUTH KOPPEKTUBBI B JESATEIHLHOCTH, OIIEHUBATH COOTBETCTBHUE PE3YJIbTATOB I[POEKTOB
LIEJISIM, OLICHUBATh PUCKHU MOCJEICTBUI 1€SITEIbHOCTH; KoHTponbHast

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIEM pa6ota

0) 6a30BBIC HCCIENOBATEIbCKUE JEUCTBUSA: - BIAJCTh HaBBIKAMH Y4eOHO- BhIIOIHEHHE
HCCIIeIOBATENLCKOM U MPOCKTHON AESITENFHOCTH, HAaBBIKAMH Pa3pelIeHUs MpooieM; AK3aMEHAIIMOHHBIX
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- BBUBIIATH IIPUYUHHO-CIEACTBEHHBIE CBSA3M M aKTyalU3UpOBaTb 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUs, HAXOAUTb apryMEHThI JJI JOKa3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

- AHAJIU3UPOBATH IIOJIYYCHHBIC B XOJ€ PEIICHHUS 3a]a4M Pe3yJIbTaThl, KpUTUYECKU
OLICHUBATb UX JTOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

-- YMETb IEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M INPAKTUYECKYIO OOJIACTH
KU3ZHEEATEIIBHOCTH;

- YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX 001acTeH;

- BBIIBUI'aTb HOBBIC UJICH, IIPEUIaraTb OPUTMHAIBHBIC IIOAXOAbI U PELICHUS;

U CIIOCOOHOCTh UX MCIOJIb30BAHUS B MIO3HABATEIbHON M COLIMAIBHOM MTPAKTUKE

3alaHUuN

JI2.B o0nacTv IEeHHOCTH HAy4YHOTO TIO3HAHMS:

-c()OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSl HAayKd M OOIIECTBEHHOW IPAKTHKH, OCHOBAHHOTO Ha JHAajore
KYJBTYP, CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHME SI3BIKOBOM W YHTATENICKOW KYJIBTYphl KakK CpeICTBa
B3aMMOJICHCTBHS MEXTy JTFOJbMU M ITO3HAHUS MUPA;

- OCO3HAHWE UEHHOCTH HAYYHOHW JEATEIEHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO M HCCIIEIOBATENBCKYIO IEATEIbHOCTh HHIUBUIYaJIbHO U B TPYIIIIE.

OBnajieHne yHUBEpCaIbHBIMHU YU€OHBIMU MTO3HABATEIbHBIMU JIEHCTBUSAMU:

B) paboTta ¢ uHpopmaruei:

- BJaJeTh HaBBIKAMHU MOJy4eHUS MH(OPMAIMM U3 MCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENILHO OCYILIECTBIATh MOMCK, aHaIU3, CUCTEMATH3alMI0 U HHTEPIIPETALUI0
MHGOpMaLUU Pa3IMYHBIX BUJOB U (OPM IpeICTABICHHUS;

- CO37aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ ydeToM HazHaueHUs MH(DOpMaIIH
M [eJEeBOM ayauTOpHH, BHIOWpas ONTUMAIBHYIO (QOpPMY TMpPEICTaBICHUS U
BU3yaJIU3aIiH;

- OIIGHWBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HWH(OpMAIH, €€ COOTBETCTBHUE

OK1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9

YcrHblii onpoc,
TectupoBanue,
MaremaTnueckuit
JUKTaHT
NuauBunyanbHas
CaMOCTOSITEIIbHAS
paborta
[IpencraBnenue
pEe3ynbTaTOB
MPaKTUYECKUX
pabor

3amura
TBOPUYECKUX paboT
3amura
WHIMBUTYaTHHBIX
MIPOEKTOB
KontponbHas
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IIpaBOBBIM U MOPAJIBHO-OTUYCCKHUM HOpMaMm;,

- WCIONB30BaTh  CPEACTBA WH(POPMAIMOHHBIX U
TEXHOJIOTUH B PCHICHUHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1a4
Cc coOmofeHneM TpeOOBaHMN APrOHOMHUKH,
pecypcocOepexeHus,

0e301aCHOCTH;

KOMMYHHUKAIIMOHHBIX

TEXHMKA OC30IaCHOCTH, T'UT'HCHEI,

IPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMALMOHHOM

- BJIaJICTh HaBbIKAMH PAaCIIO3HABAHMS U 3AIIUTHI HH(GOPMaIUi, HHGOPMAIIMOHHOM
0€30I1aCHOCTH JINYHOCTHU

paborta
Brmonnenune
9K3aMEHaIIMOHHBIX
3aJaHui

JI3. B o0nactu JyXOBHO-HPABCTBEHHOT'O BOCTIUTAHUS:

-- cOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBECHHUS;

- CIIOCOOHOCTh OLIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

- OCO3HAHME JJMYHOTO BKJI/Ia B TIOCTPOCHHUE YCTOMYHUBOTO OYAYyIIETO;

- OTBETCTBEHHOE OTHOILEHHWE K CBOMM DPOIUTENSIM U (WIM) APYrUM HIEHaM
CEMbH, CO3JAaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEHHOU
KU3HHU B COOTBETCTBHMHM C TpaguUuMsiMU HapoaoB Poccuu;

OBnazieHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JE€HCTBUSIMMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITEJIbHO OCYLIECTBIIATh I103HABATENIBHYIO JEATEIBHOCTD, BBIABISATH
npoOJeMbl, CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJaul B 0O0pa3oBaTEIbHOMN
ACATCIIBHOCTH Y ) KU3HCHHBIX CUTYalUAX;

- CAaMOCTOSITEILHO COCTABJISTH TUIAH PEIICHUs MPOOJIEMBI ¢ YU€TOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEHN U MIPEIITOYTCHHI;

- A1aBaTb OLICHKY HOBBIM CUTYyallUsIM;

Croco6cTBOBaTH (HOPMUPOBAHHIO U MIPOSIBIICHUIO ITUPOKOI

KOOPAMHUPOBATH JACHCTBHUS IO €€ JOCTHUKEHUIO: COCTaBJIATH IUIAH JICUCTBUU,
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pacrpeneNiaTh PO ¢ y9eTOM MHEHHH YYaCTHHKOB 00CY)KAATh Pe3yIbTaThl COBMECTHOM
paboTsr;

- KOOPJIMHUPOBATH U BBHIMONHITH pa0dOTy B YCIOBUSAX PEATLHOTO, BUPTYaTHHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHSI,

- OCYLIECTBIATh IO3UTUBHOE CTPATETHUECKOE TOBEACHUE B  PA3IMYHBIX
CHUTYAIIUSX, IPOSBIISATH TBOPUYECTBO U BOOOPaKEHHUE, OBITh MHUIIMATHBHBIM.

OBRajicHre YHUBEPCATBHBIMH PETYJSITUBHBIMH JCHCTBUSIMU:

T') MPUHATHE Ce0s U IPYTUX JIFOJICH:

- IPUHUMATh MOTHUBBI U apryMEHTHI JPYIHX JIIOJCH NPU aHAIM3E Pe3yIbTaTOB
JeSTEITbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATb CIIOCOOHOCTH MOHUMATH MUp € NO3UIHU APYTOT'0 YCJIOBCKaA

paborta
Brmonnenune
9K3aMEHaIIMOHHBIX
3aJaHui

JI4.  TOTOBHOCTH K  CaMOPa3BUTHUIO, CaMOCTOSTCILHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHNE HABBIKAMH Y4EOHO-HCCIEA0BATEIBCKOM, MPOEKTHON U COLMAILHON
JIeSITEIbHOCTH;

OBnafeHue yHuBEpCaAIbHBIMU KOMMYHUKATUBHBIMU JI€HCTBUSIMU:

0) cOBMeCTHas JIeSITEIIbHOCTD:

- NMOHUMATh M MCMOJb30BATH MPEUMYIIECTBA KOMAHJIHOM W WHIAMBUIYAJTbHOU
paboTHI;
eI COBMECTHOM  JCSITCIIHbHOCTH,

- IIPpUHUMATh OpTraHnU30BLIBATH u

KOOPAMHUPOBATh JACHUCTBHS TIO €€ JOCTH)KEHHUIO: COCTaBIATh IUIAH JICHCTBHIA,
pacnpeienaTh PO ¢ yIe€TOM MHEHHI y4aCTHUKOB OOCYKIaTh Pe3yJbTaThl COBMECTHON
paboTHI;

- KOOPJIMHUPOBATH U BBHIMONHITH paOOTy B YCIOBHUSAX PeaTbHOT0, BUPTYAIBHOTO

n KOM6I/IHI/IpOBaHHOT0 B3aHMOHeﬁCTBHH;

OK1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9

YcrHblii onpoc,
TectupoBanue,
MaremaTuueckui
JTUKTaHT
NuauBunyanbHas
CaMOCTOSITeNIbHAS
paborta
IIpencraBnenue
pE3yJIbTaTOB
MPaKTUYECKUX
pabot

3amura
TBOPYECKUX paboT

38




- OCYIIECTBJISATH ITO3UTUBHOE CTPATErMYecKOe IIOBEJCHHUE B Pa3IMYHBIX
CUTYalLUsX, IPOSBISATH TBOPUECTBO U BOOOpaskeHUE, OBITh MHUIIMATHBHBIM.

OBnazieHne yHUBEPCATbHBIMH PETYISTUBHBIMU JCHCTBUSMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTUBBI M apryMEHTHI JPYIHX JIIOJCH NpU aHajIu3e Pe3yIbTaToB
IEATeNbHOCTH;

- IpPU3HABATh CBOE MIPABO U MPABO IPYTHX JIIOJCH HAa OUIMOKH;

- pa3BUBATb CIIOCOOHOCTH MOHUMATH MUp € IO3UIHU APYTOro YCJIOBCKa

3amura
WHIUBUTYAJIbHBIX
IIPOEKTOB
Kontposnbnas
paborta

Brinonnenue
3K3aMEHAIIMOHHBIX
3aJaHuN

JI5. B 00y1acTH 3CTETUYECKOTO BOCIIMTAHUS

- 3CTETUYECKOE OTHOILIEHHWE K MHUpY, BKJIIOYas 3CTETUKY ObITa, HAy4YHOIO U
TEXHHUYECKOTro TBOPYECTBA, CIIOPTA, TPY/Ia M OOIIECTBEHHBIX OTHOIICHUI;

- CHOCOOHOCTh BOCHPUHHMMATH Pa3MYHbIE BHJbI HCKYCCTBa, TPATUIUU U
TBOPUECTBO CBOEr0 M JAPYTUX HApOJOB, OIIYIIATh 3MOIMOHAIBLHOE BO3JCHCTBHE
UCKYCCTBA;

- Y6€)KI[€HHOCTI> B 3HAYUMOCTHU HOJI1 JIMYHOCTU U 06III€CTBa OTCYCCTBCHHOTO U
MI/IpOBOFO I/ICK}’CCTBa, STHUYCCKHUX KYJ'II)TypHI)IX Tpa)munﬁ 158 HapOI[HOFO TBOquCTBa;

- TOTOBHOCTH K CaMOBI:Ipa)KeHI/IIO B pasm,lx BHUIax I/ICKYCCTBa, CTpCMJ’IGHI/IC
HpOSIBJ'ISITI) KadyeCTBa TBOp‘ICCKOﬁ JIMYHOCTH,

OBnazneHne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSMU:

a) oO1IeHue:

- OCYIIECTBIIATh KOMMYHHKAIIUHN BO BCeX cpepax KU3HU;

- pacmo3HaBaTh HeBepOadbHBIE CpPEICTBA OOIICHHUS,
COLIMAJIbHBIX 3HAKOB, PACMO3HABATh MPEANOCHUIKMA KOH(DIUKTHBIX CUTYAlU M CMSTYATh

IIOHUMAaTb 3HA4YCHHUC

KOH(JIMKTHI,

- Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOKO TOYKY 3pC€HHA C HCIIOJIB30BAHHEM
SA3BIKOBBIX CPCACTB
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JI6.- ocozHaHue 00yJaOIIMMUCS POCCUMCKON IpakIaHCKOW MICHTUYHOCTH;

- IEJICHANPABICHHOE pa3BUTHE BHYTPEHHEH MMO3UIIMM JIMYHOCTH HA OCHOBE
JIyXOBHO-HPABCTBEHHBIX IIEHHOCTEW Hapoa0B Poccuiickoit denepanviv, UCTOPUIECKUX U
HallMOHATBHO-KYJBTYPHBIX TPaIUIIUi, (POPMUPOBAHNE CUCTEMBI 3HAYMMBIX IIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK, aHTUKOPPYMIIMOHHOTO MHPOBO33pPEHUS, TMPABOCO3HAHMS,
IKOJIOTUYECKON KYJIBTYPhI, CIIOCOOHOCTH CTABUTh 1I€JIM U CTPOUTD KU3HCHHBIC TIJIaHBI,

B uvactu rpaxxaHncKoro BOCIUTaHUS:

- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXXCHHE 3aKOHA
Y TIPaBOTIOPSAJIKA;

- MIPUHSTHE TPAAUITHOHHBIX HAllMOHAJILHBIX, 0011IeUeI0BEUECKUX
T'YMAaHUCTHYECKUX U IEMOKPATUUYECKUX [IEHHOCTEH;

- TOTOBHOCTH IPOTHUBOCTOSITH

JUCKpUMHUHAIUH I10

HACOJIOrMKM OKCTPEMHU3MA, HallMOHAIMU3MA,

Kcenopoouu, COL[MAIbHBIM,  PEJIUTHO3HBIM,  PaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO JACSTEIbHOCTb B HMHTEPECAX TI'Pa)kIAHCKOTO
o0IIecTBa, y4acTBOBaTh B CaMOYIPABJICHUU B 00IIE00pa30BaTEIbHON OpraHU3alMd U
JNETCKO-IOHOUIECKHUX OpraHU3alMSIX;

- YMEHHE B3aMMOJICHCTBOBATh C COLMAIIBHBIMA MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMH ¥ Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOU IEATEIBbHOCTH;

MaTPUOTUYECKOTO0 BOCIIUTAHUS:

- c()OPMHUPOBAHHOCTh POCCUICKON Tpa)kAaHCKOM MAEHTHYHOCTH, NAaTPUOTH3MA,
YBaXXEHUS K CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH neper PoauHoi, ropaoctu 3a
CBOM Kpa#, CcBOW PoauHy, CBOMl S3BIK W KYJIbTYpy, MNPOLIJIOE M HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOIIECHHE K TOCYJApCTBEHHBIM CHUMBOJAM, HUCTOPUYECKOMY H
MIPUPOJHOMY HACIEAMI0, NaMATHHKAM, TpaaulusM HapoaoB Poccuu, AOCTHKEHUSAM

Poccuu B HAayKe€, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX U TPYAC,
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- uzeiliHas YOEKICHHOCTh, TOTOBHOCTh K CIyXeHHI0O W 3amute OrTedecTsa,
OTBETCTBEHHOCTb 3a €ro CyAb0Y;

OCBOCHHBIC O6y‘laIOH_[I/IMI/IC$I MCKIPCIMETHBIC TIIOHATHA HW YHUBCPCAJIBHBIC
yueOHbIe ecTBUS (PEryNIATUBHBIC, T03HABATEIbHBIE, KOMMYHUKATHBHBIE);

- CIIOCOOHOCTH WX WCIIOJIb30BAaHUS B MMO3HABATEIBHON M COIMAJIBHOW MPAKTHKE,
FOTOBHOCTh K CaMOCTOSITCIbHOMY IUIQHHPOBAHHIO U OCYLICCTBJICHHUIO Yy4EOHOM
JEATENIHOCTH, OpraHu3allMd  Y4eOHOTrO0  COTPYIHHMYECTBA C  MENArOru4ecKUMHU
pabOTHUKAaMU ¥ CBEPCTHUKAMH, K YYaCTHIO B IIOCTPOCHHU WHIMBUAYaIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaACHHUC HaBBIKaMM y‘le6HO-I/ICCHe,I[OBaTeJ'IBCKOI71, HpOCKTHOﬁ u COHH&HBHOﬁ
JACATCIIBHOCTH

JI7. He mpuHUMaTh AEUCTBUS, IPUHOCAILIAE BPE OKPYKAKOLIEH CpELE;
JI6.- oco3HaHue 00y4aromUMUCs POCCUICKOM IpayKIaHCKOM WICHTUYHOCTH;
- LEJICHANPABIECHHOE pAa3BUTHE BHYTPEHHEH MO3WMLIHUM JUYHOCTH HA OCHOBE

JyXOBHO-HPAaBCTBEHHBIX 1IEHHOCTEH Hapo10B Poccuiickoit Denepaniiu, UICTOPUIECKUX U
HAI[MOHATILHO-KYJIBTYPHBIX Tpaaullui, pOopMHpOBaHHE CUCTEMBI 3HAYUMBIX [[EHHOCTHO-
CMBICIIOBBIX ~ YCTaHOBOK,
9KOJIOTMYECKOM KYIbTYphl, CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE MJIaHbI;

AHTHUKOPPYINIIUOHHOI'O  MHPOBO33pCHUA, IPABOCO3HAHU,

B gactu rpaxaIaHCKOr'o BOCIIUTAHUA:

- OCO3HAaHUEC CBOUX KOHCTUTYLHMOHHLIX IIpaB U 065[3aHHOCTeI>'I, YBAXXCHHEC 3aKOHA
" IpaBoIIopsAaKa,

- IMPUHATHC TPAAUIUOHHBIX HaIlMOHAJIbHBIX, O6HI€LIGJ'IOB€LIGCKI/IX
TYMaHHUCTUYCCKUX U JCMOKPATUICCKUX HeHHOCTeﬁ;

- TOTOBHOCTH IIPOTHBOCTOATH

KceHo(poOMM,  TUCKPUMHUHAIMKU IO

HACOJIOTUH  OKCTPEMHU3MA, HallMOHAJIU3Ma,

COIMaJIbHBIM, PCIUTUO3HBIM, PacCoOBbIM,
HallMOHAJIbHBIM ITPU3HAKAM;
- TOTOBHOCTb BCCTU COBMCCTHYIO JCATCIBHOCTH B HHTCPECAX TPAXKIAHCKOI'O

oOImecTBa, y4acTBOBaTh B CaMOYIPABIEHUU B 00IIe00pa3oBaTeIbHON OpraHU3alud U
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JNETCKO-IOHOUIECKUX OpraHU3aLMIX;

- YMEHHE B3aUMOJICHCTBOBATh C COLIMAIIBHBIMU MHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIHUSIMHA U HA3HAYCHHUEM;

- TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN AEATEIBbHOCTH;

NaTPUOTUYECKOTO BOCIIUTAHUSI:

- c¢(OpMHUPOBAHHOCTh POCCUHUCKON Tpa’kJaHCKOM MIECHTUYHOCTH, MATPHUOTU3MA,
YBa)XXEHHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepes PomauHoii, ropaoctu 3a
CBOM Kpa#, cBOW PoauHy, CBOMl S3BIK W KYJIbTYpy, MPOLIJIOE M HACTOSAIIEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- LIEHHOCTHOE OTHOILEHHUE K TOCYJApCTBEHHBIM CHUMBOJAM, UCTOPHUYECKOMY H
MPUPOTHOMY HACIEANI0, MaMATHHUKAM, TpPaaulKsIM HapoaoB Poccuu, AOCTHKEHUSIM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHSX U TPYIIE;

- uaeiHas yOeXIeHHOCTh, TOTOBHOCTh K CIyKeHHIO U 3amure OTeyecTBa,
OTBETCTBEHHOCTb 3a €r0 CYAh0Y;

OCBOEHHBIE OOYYAIOUIUMUCS MEXIPEIMETHbIE TMOHATHS U YHUBEpCAJIbHBIC
yueOHbIe AeiicTBUS (PETyIaTUBHBIC, T03HABATEIbHBIC, KOMMYHHUKATUBHBIC);

- CIIOCOOHOCTh MX MCIOJBb30BaHMS B MO3HABATENbHON M COLMAIBbHOMN NMpaKTHKE,
TOTOBHOCTh K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M  OCYIIECTBICHHUIO y4eOHOU
NeSTeNbHOCTH, OpraHu3alMM Yy4eOHOro COTpPYAHHMYECTBA C  IMEJarornyecKuMu
pabOTHUKaMHU U CBEPCTHUKAMH, K YYaCTHIO B TIOCTPOEHUU HHJWBHYaJbHOU
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaJIeHHE HaBBIKAMHU y4eOHO-HMCCIIeIOBATEIBCKON, TPOCKTHON M COLMATIbHON
JIeSITeIbHOCTHU

- YMCTb IIPOrHO3HUPOBATH He6J'Ial"0HpI/I5[THI)Ie OKOJIOTMYECKHUE TIOCIICACTBHUA
npeAIpPUHUMACMBIX HCﬁCTBHﬁ, npeaoTBpaliaTh Uux;

PACIIUPHUTD OIBIT ACATCIIBHOCTH 9KOJOTHYEeCKOM HaIpaBJICHHOCTH ;-

KonTtponbHas
paborta
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- pa3pabarbIBaTh IUTAH PEHICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIMXCS
MaTEepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

- OCYIIECTBJIATH IEJICHANPABICHHBI IMOMUCK IEpeHoca CPEACTB U CHOCOOOB
NeMCTBHS B MPOPECCUOHAIBHYIO CPENy;

- YMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO W TMPAKTHYECKYIO O0IacTu
KUA3HEIEATEIbHOCTH;

- npeémiaratb HOBBIC IIPOCKThI, OLCHHMBATL MHACH C IIO3UWLIUKW HOBU3HEI,
OpUTUHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HAa4YUMOCTHU,

- JAaBaTb OLCHKY HOBBIM CUTyallUsIM, BHOCHUTL KOPPCKTHBBI B ACATCIIBHOCTD,
OLCHUBATBL COOTBCTCTBUC PE3YJIbTATOB LICIISIM

MemanpeOMemetx:

M1-BrnageTh METOJAMH JI0KA3aTEIbCTB, AJITOPUTMAMM PEIICHUS 3a]1a4;

yMeHue (GOpPMYIHPOBATH ONPEACICHUS, AKCHOMBI W TEOPEMBbI, NPHUMEHSTh WX,
MIPOBOAMTD JOKA3aTENIbHbBIE PACCYKIACHUS B XO/I€ PEILIEHUS 3aay;

- YMETb ONEepUpPOBaTh MOHATHAMM: CTENEHb YHUCIA, JiorapudM yucia; yMeHHUe
BBINOJIHATh BBIYMCIICHUWE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHSAMH U
norapupmamu, IpeoOpa3oBaHus IPOOHO-pAlIMOHATIBHBIX BBIPAXKECHUH;

- yMeTb
NoKa3aTebHble, CTENEHHbIE, JOrapupMHUECKUE, TPUTOHOMETPHUUECKUE YPABHEHUS U

HEpPAaBEHCTBA, X CUCTEMBI;

ONCpHUpOBaTh  MMOHATHUAMU: palOHAJIbHBIC, HppaHuOHAJILHBIC,

- yMETb OINEpUpOBaTh MOHATUSAMU: (QYHKIUS, HenpepelBHas (QyHKIMS,
MPOM3BOJIHAS, [EepBOOOpa3zHas,  OMNpeNeJeHHbI  HHTerpaig; yMeTb  HaXOAWTh
MPOM3BOJIHBIE  DJIEMEHTApHbIX (DYHKUUN, HCIONb3ysd CHPAaBOYHBIE MaTepuabl;
UCCNeIoBaTh B NPOCTEHHIMX CilyyasX (YHKUMH Ha MOHOTOHHOCTb, HAaXOAUTh

HauOOJbIINEe U HAaUMEHBIINE 3HAYCHUS (I)YHKI_II/II\/'I; CTPOUTH Tpa(I)I/IKI/I MHOT'OYJICHOB C
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HCIOJIb30BAHUEM allapata MaTeMaTHUYECKOro aHajau3a; NIPUMEHSTh NPOU3BOAHYIO IpU
pelieHNH 3a7ad Ha JBWKCHHE; pellaTh IPaKTHKO-OPUEHTUPOBAHHBIE 3aJauyd Ha
HanOOJIbIINE M HAUMEHBIIINE 3HAYCHUSI, HA HAXOXKICHUE MYTH, CKOPOCTH M YCKOPEHUS;

- YMETh OINEPHPOBATH MOHATHAMM: palMOHAJIbHAs (DYHKIHS, MOKa3aTeIbHAas
¢byHkuus, creneHHas QyHKUus, Jorapudmudeckas (QyHKIUS, TPUTOHOMETPHUECKUE
dbyHKIMKM, OoOpaTHBIe (DYHKIMH; yMEHHE CTPOUTHh TrpadUKH H3YYCHHBIX (YHKIIHM,
UCIOJIb30BaTh TPaGUKH IIPU U3YUYEHUH ITPOLECCOB U 3aBUCUMOCTEH, NP PEILICHUH 3a1a4
U3 JIPYTUX y4yeOHBIX NMPEIMETOB M 33Jay U3 pealbHOM >KU3HU; BbIpaXaTb (OopMysiaMu
3aBHCUMOCTH MEX/y BEJIUUYNHAMY;

- YMETbh pelaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCJIE HA MPOLEHTHI,
J0JIM Y YacCTH, HAa JIBWXKEHHE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 33/1a4H U3
00JIaCTH YNPABJICHUS JIMYHBIMH U CEMEWHBIMU (DMHAHCAMH); COCTABISITH BBIPAKEHUS,
YpaBHEHHsI, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHUIO 33[1a4H, UCCIIEI0BATh MOTYIEHHOE
pelIeHNe U OLEHUBATH PABAONOJ00HOCTh PE3YIbTATOB;

- yMEeThb OIIEpUpOBaTh MOHATUAMU: cpeAHee apupMeTHyecKoe, MeJHaHa,
HauOoJIplllee U HauMEHblIee 3HauUeHUs], pa3Max, JUCIEpCUs, CTaHapTHOE OTKJIOHEHUE
YHUCIOBOTO  Habopa;  yMeTb  M3BJIEKAaTh, MHTEPIPETUPOBATH  HH(OpPMAIHIO,
IPEJCTaBICHHYI0 B TabiuIax, Ha JAMarpamMmax, rpadukax, OoTpakarollyl0 CBOWCTBa
peaTbHBIX TPOIIECCOB U SBICHHIA; TPEACTABIATh HHOOPMAIMIO C MTOMOIIBI0 TaOIHIl U
IMarpaMM; HCCIIEOBaTh CTAaTHCTUYECKHWE [aHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM
rpadMYecKuX METOJIOB U SJICKTPOHHBIX CPE/ICTB;

- YMETh ONEPUPOBATh IMOHATHUSAMU: CIyYalHBIM OMNBIT M ClydyallHOE€ COOBITHE,
BEPOSTHOCTh  CIy4alHOTO  COOBITHS;  YMEHHME  BBIYMCIATH  BEPOSATHOCTH €
UCMOJb30BaHUEM TIpaUUYEeCKUX METOJOB; MPUMEHATh (OPMYJIBl CIOXKEHHUS U
YMHOKEHHS BEPOSITHOCTEH, KOMOMHATOPHbIE (GakThl U (HOPMYJIbI MPH PEIICHUU 3a]ad;
OLIEHUBATh BEPOSATHOCTH pealibHBIX COOBITUH; 3HAKOMCTBO CO  CIIy4aifHBIMHU
BEIMYMHAMHU; YMEHHE TPUBOAUTH TPUMEPHI TPOSBICHHUS 3aKOHA OOJBIINX YHCET B

3amura
WHIUBUTYAJIbHBIX
IIPOEKTOB
Kontposbnas
paborta

Brinonnenue
3K3aMEHAIIMOHHBIX
3aJaHuN
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IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

- YMETb ONEpUPOBATH MOHATUSAMU: TOUKA, MpsAMasi, INIOCKOCThb, MPOCTPAHCTBO,
JBYyTpaHHbIN yrod, CKpEIMBAIOIINECS IpsIMBIE, [1apaJuIeIbHOCTD u
NEPIEHIUKYJIAPHOCTh MPSAMBIX W IUIOCKOCTEM, yros MEXAy HPsIMBIMU, Yrojl MEXAY
HIpsIMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, pacCcTOSHUE OT TOYKHU [0
IUIOCKOCTH, PACCTOSIHUE MEXAY NMPSIMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSIMU; YMEHHE
UCIOJb30BaTh IPU PEUICHWU 337ay HM3y4deHHble (DaKTbl MU TEOpeMbl IUIAHUMETPUU;
YMEHHUE OLEHUBATh Pa3Mepbl 0ObEKTOB OKPYKAIOIIEr0 MHUPA;

- YMETb ONEepUpOBaTh MOHATUSAMU: MHOTOTPAaHHHMK, CEYEHHE MHOIOI'paHHHKA,
KyO, napamienenunes, Mpu3Ma, NOUpamMuja, QGurypa M IOBEPXHOCTh BpallCHMS,
WIMHAP, KOHYC, Imap, chepa, ceueHus: GUrypsl BpamieHHs, IIOCKOCTh, KaCArOIascs
ceprl, IUIMHIPA, KOHYyCa, IUIONIAAh IMOBEPXHOCTH NHPAMHIBL, TPHU3MBI, KOHYCa,
IIMHIpPA, Iulomans cdepbl, o0beM Kyba, MIPSMOYToJbHOTO Mapajulesenue/a,
MUPaMU/IbI, TIPU3MBI, IWJIMH]PA, KOHYCA, [Iapa; YMEHHUE N300pakaTh MHOTOTPAHHUKHU U
MIOBEPXHOCTHU BpAIICHUS, UX CEYEHUS OT PYKH, C IOMOIBIO YEPTEKHBIX UHCTPYMEHTOB
U 3JIEKTPOHHBIX CPEJICTB; YMEHHE paclio3HaBaTb CUMMETPHUIO B MIPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh IIPaBUJIbHBIE MHOIOIPAHHUKY;

- yMEeTb ONEpUPOBaTh MOHATUSAMHU: JIBUKEHHE B IPOCTPAHCTBE, MOAOOHBIE
¢burypsl B NpPOCTPAHCTBE; HCIIOJIb30BaTh OTHOUIEHHE IUJIOLIAAECH IOBEPXHOCTEH U
00BEMOB NMOAOOHBIX PUTYp NIPU PEIICHUH 33/]aY;

- YMETh BBIYHUCIIATH NT€OMETPUUYECKUE BEIUUMHBI (IJIMHA, YroJl, IUIOIIab, 00bEM,
IJIOUIA/1b MOBEPXHOCTH ), UCIIONIb3Ysl U3YUEHHbIE (POPMYJIIBI U METOIBI;

- yMETb OIEpUPOBaTh TOHATHUAMHU: NPSIMOYroJIbHas CHCTEMa KOOpAMHAT,
KOOpJAMHATBl TOYKH, BEKTOP, KOOPAMHATBI BEKTOpA, CKAJIIPHOE IMPOU3BEACHHE, YIroll
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, NPOM3BEICHHE BEKTOpAa HAa YMCIIO; HAXOIUTH C
MIOMOIIBI0 M3YYEHHBIX (POpPMYN KOOpAMHATBHI CEpEeMHBbI OTpe3Ka, PAaCcCTOSHHE MEXIY
JBYMsI TOUKaMH;
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- yMeTb BbIOMpATh MOIXOSAIIMI M3YYEHHBIM METOJ sl peIIeHUs 3a7aud,
pacro3HaBaTh MaTeMaTH4eckue (akThl U MaTEeMAaTUYECKHE MOJENU B NPUPOAHBIX H
OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHUE PUBOINUTH IPUMEPHI MATEMaTUYECKIX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKU.

- YMETb CBOOOJIHO ONIEPUPOBATH MOHSITHUSIMH: CTEIIEHb

M2- yMeTh omepupoBaTh MOHIATHAMU: panroHanbHas GyHKIus, nmokasarensHas | OK1,0K2,0K3 VYcrHblii onpoc,
¢byHkuus, creneHHas QyHKUuUA, Jorapumuyeckas (QyHKUUS, TPUTOHOMETPHUUECKHE JIP4, JIP6 JIP3, TectupoBanue,
¢bynkuuu, obpaTHble (YHKIMM; yMEHHE CTPOUTHh TIpadUKd HM3YyYCHHBIX (YHKIUH, JIP9 MaremaTuueckui
MCTIOJIB30BaTh TPA(QUKH MPH U3YUESHUH MTPOIECCOB M 3aBUCUMOCTEH, TPH PELICHNUH 3a7a4 JVKTaHT
U3 JIPYTUX y4eOHBIX MPEIMETOB M 33734 W3 PeaIbHOW >KWU3HU; BBIpAXaTh (HOopMyIaMu WnpuBuyanbHas
3aBHCUMOCTH MEX/y BEJIUUYNHAMY; CaMOCTOSITeNIbHAs

- YMETb ONEpPUPOBATh MMOHATUSAMU: TOXKJECTBO, TOXKJIECTBEHHOE ITpeoOpa3oBaHue, pabora
ypaBHEHHME, HEPaBEHCTBO, CHCT€Ma YPAaBHEHUH M HEPAaBEHCTB, PaBHOCHIIBHOCTh [IpencraBnenue
ypaBHEHM, HEPABEHCTB U CUCTEM, PallMOHAJIbHbIEC, UPpPAllMOHAIbHBIC, [I0KA3aTeIbHbIC, pe3yiIbTaToB
CTENEHHBIE, JIOTapu(MHUUYECKHE, TPUTOHOMETPUYECKHE YPAaBHEHUS, HEPaBEHCTBA U PaKTUYECKUX
CHCTEMBI; YMETh pellaTh YPaBHEHUS, HEPABEHCTBA M CUCTEMBI C TIOMOIIBIO Pa3IMIHBIX pabor
MPUEMOB; pellaTh ypaBHEHHWs, HEPAaBEHCTBA W CHCTEMBI C MapaMeTpOM; IPUMEHATH 3amura
ypaBHEHWUsI, HEPABEHCTBA, MX CUCTEMBI JUISI pEIICHUS] MAaTEMaTHYECKUX 3a/a4d U 3a7a4 u3 TBOPYECKHUX paboT
pa3nuYHbIX 001acTell HAyKH U pealbHOM KU3HM; 3amura

- yMeThb CBOOOJHO ONEpPUPOBATh TMOHATHSAMHU: JIBUXKEHHE, IapasulebHbIN WH/IUBUYaIbHBIX
MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B TIPOCTPAHCTBE, TOBOPOT, IMpeoOpa3oBaHue TIPOEKTOB
noj1o0us, mo00HbIe GUTYpBI; YMETh paclo3HaBaTh PaBHbIE U MOJ00HbBIE (PUTYPBHI, B TOM KoHTpoIbHas
qHcie B TNPHPOJE, MCKYCCTBE, apXUTEKTYpe; YMETh HCIIONB30BaTh T'E€OMETPHYECKUE aGoTa
OTHOILIEHMS, HAXOIUTh T€OMETPUYECKHE BEIUYMHBI (JUIMHA, YTOJI, IUIONIa/1b, 00bEM) MPU p
pelIeHNH 3324 U3 IPYTUX YIEOHBIX MTPEIMETOB M U3 PEaTbHON KU3HU Brmoymenne

9K3aMEHaIIMOHHBIX
3a1aHUI
M3 OK1,0K2,0K3 JIP4, JIP6 JIP3, | VYcrHBIi ompoc,
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IIOHATHUAMMU: HppauOHAIBHEIC,

- yMEThb
MOKa3aTeJIbHbIe, CTENECHHbIE, JOrapu(pMHUECKUE, TPUTOHOMETPHUECKUE YPABHEHUS U

OIepUpPOBATH palMoHaIbHbIEC,
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH TMOHATHUSMHU: MHOTOTPAHHUK, CEYCHHE MHOTOTPAHHHKA,
KyO, mMapajienenurne], npu3Ma, NHpaMuaa, QGUrypa U TOBEPXHOCTh BpAIICHUS,
WIMHIpP, KOHYC, map, chepa, ceueHus (GUTyphl BpaAIICHHS, IUIOCKOCTh, KAaCaKOIIAsACs
chepbl, IUIXMHApPA, KOHYyCa, IUIONIAJb IOBEPXHOCTH IMHPAMUIBI, IMPU3MbI, KOHYCA,
HUWJIUHApPA, IUIomanb cdepsl, 00beM KyoOa,
MUPaMUJIbI, TIPU3MBI, [IWJIHMHIPA, KOHYCA, [Iapa; yMEHUEe N300pakaTh MHOTOIPaHHUKH U
MOBEPXHOCTHU BPAIICHUS, UX CEUYCHUS OT PYKH, C TIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB

IIPAMOYTOJIBHOI'O IapauICICIInuIICaA,

U DJIEKTPOHHBIX CPEJCTB; YMETh paclo3HaBaTb CHUMMETPHUIO B IPOCTPAHCTBE; YMETb
pacrno3HaBaTh IPaBUJIbHbIE MHOIOIPAHHUKH;

- yMETb OINEpUpOBaTh MOHATHUAMU: NPSIMOYroJibHAas CHCTEMa KOOpAMHAT,
KOOP/AMHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAJIIPHOE MPOU3BEIEHHUE, Yroj
MEXJ1y BEKTOpamMH, CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOpAa HA YUCIO; HAXOAMUTH C
MOMOILBI0 M3YYEHHBIX (POPMYJ KOOPAMHATBHI CEPEelMHBbl OTPE3Ka, PACCTOSHUE MEXIY
JBYMSI TOUKaMH

JIP9

TectupoBanue,
MaremaTuueckui
JUKTaHT
NupuBunyanbHas
CaMOCTOSTEJIbHAs
paborta
[IpencraBnenue
pe3yJIbTaToB
MPAKTUYECKHUX
pabor

3amura
TBOPYECKUX padboT
3amura
WHIMBUTyaJIbHBIX
POEKTOB
KonTponbnas
pabota

Brinmonnenue
IK3aMEHAIIMOHHBIX
3aJTaHUN

M4
- YMETh ONIEPUPOBATh MOHATUAMU: CIyYaiHbII OMBIT U CIIydaifHOe COOBITHE,

BEPOATHOCTH CITy4alHOTO COOBITHS; YMETh BBIUUCIATH BEPOSITHOCTD C UCIIOIb30BAHUEM
rpadUyecKuX METO/I0B; MPUMEHSTH (DOPMYIIBI CIIO)KEHUS U YMHOKEHUSI BEPOSITHOCTEH,
KOMOMHATOpHbIE (GaKThl ¥ (YOPMYJIBI IPU PELICHUH 33/1a4; OLIEHUBATh BEPOATHOCTH
peasIbHbIX COOBITHIA; 3HAKOMCTBO CO CIIYYalHBIMU BEJIMYMHAMU; YMEHUE MPUBOIAUTD

OK1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9

VeI onpoc,
TectupoBanue,
MareMaTu4eCcKui
JHUKTAHT
NuauBunyanbHas
CaMOCTOSTEIbHAS
pabota
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MIPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIIUX YHUCEN B IPUPOIHBIX U OOIECTBEHHBIX
SIBIICHUSIX;

- yMETh CBOOOJIHO OIIEPUPOBATH MOHATHAMU: CTETICHb C LEJIBIM MTOKa3aTeleM,
KOpEHb HaTypaJIbHOM CTETIeHH, CTEIICHb C PAallMOHAIBHBIM MTOKa3aTeIeM, CTEIIEHb C
JeWCTBUTENBHBIM (BELIECTBEHHBIM) ITOKa3aTeNleM, JOrapiu(Mm yuciia, CHHYC, KOCHHYC H
TaHT€HC [TPOU3BOJIBLHOTO YHUCIIA;

- YMETbh CBOOOJIHO OTIEpUPOBATH MOHATUAMH: TpaduK GyHKIIUU, oOpaTHas
GbyHKIMS, KOMIO3UIUs QYHKIMH, THHEWHAs PYHKIUS, KBaapaTHIHAs QPyHKITUS,
cTerneHHas (DyHKIUS C IeNIbIM [T0Ka3aTeaeM, TPUrOHOMeTprueckue (QyHKIUU, 00OpaTHbIe
TpUTOHOMETpHYEcKHe (PYHKIIMH, TOKa3aTelbHas U Jorapupmuieckas QyHKIINH; YMETb
CTpouTh Tpaduky PyHKIHIA, BBITOTHATH IPeoOpa3zoBanus rpaguKoB (HyHKIIHIA;

- YMETh UCIIOJIb30BaTh rpaduku GYHKIMNA A1l H3yYSHUS IPOIIECCOB U
3aBHCUMOCTEH MPH PEIICHUHN 3a7a4 U3 IPYTUX YICOHBIX IPEIMETOB U U3 PEATBbHOM
KU3HH; BEIPAXKaTh (POPMYIIAMU 3aBUCUIMOCTH MEX]Ty BETHUYNHAMU;

- CBOOOJTHO OTMIEpUPOBATH MOHATHSIMH: Y€THOCTh (DYHKIUH, IEPUOTUIHOCTH
(GYHKIIUH, OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD (DYHKIIMH, SKCTPEMYM (YHKIIIH,
HauOoJbIlIee U HAaNMEHbIIee 3HaUeHUs (QYHKIIUU Ha TPOMEKYTKE; YMETh MPOBOIUTH
uccienoBanue GpyHKINN;

- YMETb UCIIOJIb30BaTh CBOMCTBA U IpaUKu GYHKIUH JIJIsl pelIeHNs] ypaBHEHUH,
HEpaBEHCTB U 33J1a4 ¢ NapaMeTpaMH; U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH
MHOXECTBA PEIICHUN YPaBHEHUN, HEPABEHCTB U UX CUCTEM

[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX
pabor

3amura
TBOPYECKUX padOT
3amura
WHIUBUTYJIbHBIX
MIPOCKTOB
KonTponbnas
pabora

Brinmongenue
3K3aMeHAIIMOHHBIX
3aJaHuN

MS5- yMeTp omepupoBaTh MHOHATHUAMHU: CpefHee apudmMeTrnyeckoe, MeIuaHa,
HauOoJblllee U HaMMEHbIIee 3HaYeHUs], pa3Max, JUCIepCHus, CTaHAapTHOE OTKIOHEHHE
Habopa;  yMEHHE nHpopMaIuio,
MPEACTABICHHYIO B TaOJMIaX, Ha AuarpaMmmax, rpagukax, OTpakaroIlyl0 CBOWCTBa

YHCIIOBOTO U3BJIEKaTh, HMHTEPIPETUPOBATDH

OK1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9

YeTHBI onpoc,
TectupoBanue,
Marematuueckuin
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PEAIBHBIX IMPOLECCOB U HBHCHI/Iﬁ; IMPEACTABIIATD I/IH(l)OpMaHI/IIO C IIOMOIIIBIO Ta6J'II/II_[ u
auarpamMm; HCCICAOBATb CTATUCTUYCCKUC MOAaHHBIC, B TOM 4YHUCIIC C MNPHUMCHCHUCM
Fpaq)I/IquKI/IX MCTOHOB U 3JICKTPOHHBIX CPCACTB;

- YMCTH OIICPpHUPOBATH NOHATUAMH: TOYKaA, IIpAMaAsA, IJIOCKOCTb, IMPOCTPAaHCTBO,

yrod,
MEPIEeHIUKYIAPHOCTD MPSAMBIX W IUIOCKOCTEH, Yroia MEXIy MPSMBIMH, YIOJ MEXIY

JBYTPaHHBIN CKpeLIUBaOIINEC IIpsIMBIE, [IapaJuIeIbHOCTh u

HpHMOﬁ U IINIOCKOCTBIO, YIoJl MCKIAY IJIIOCKOCTAMH, PaACCTOAHHUE OT TOYKH [JO

IINIOCKOCTH, PAaCCTOAHUEC MEXKAY IMPAMBIMHA, PACCTOAHUE MEKIY IIJIOCKOCTAMMU,

- YMeTb MCII0JIb30BaTh IPU pelIeHWH 33/a4 HU3ydeHHble (QaKTbl U TeopeMbl
IJIAaHMMETPUH; YMEHHE OLIeHUBAaThb pa3Mepbl 00BEKTOB OKPYKAOLIero Mupa

JTUKTaHT
NupuBunyanbHas
CaMOCTOSTEJIbHAS
paborta
IIpencraBnenue
pe3yJIbTaToB
MPAKTUYECKUX
pabor

3amura
TBOPYECKUX paboT
3amura
WHIMBUTyaJIbHBIX
MIPOSKTOB
Kontponbnas
pabora

Brinmonnenue
IK3aMEHAIIMOHHBIX
3aJTaHUN

Mo

-yMeTh pelaTh TEKCTOBBIC 33[]aul PA3HbIX THUIIOB (B TOM YHCJI€ HA MPOLEHTHI, JOJIU U
YacTH, Ha JABIKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJOIH, 3a/la4i U3 00JacTH
yIpaBiIeHUS JIUYHBIMU U CEMEHHBIMU (PHAHCAMU); COCTABIISATh BHIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHIO 3a/1a4M, UCCIIEOBATH NOJYyUYEHHOE PELICHUE U
OLIEHMBATh MPaBJI0NO0I00HOCTH PE3yJIbTATOB;

- *yMeTp ONEpUpOBaTh MOHATHAMHU: ONpEAETIeHHE, AaKCHOMa, TeopeMa, CIIEACTBHUE,
CBOMCTBO, TMpHU3HAK, JOKa3aTelIbCTBO, paBHOCUJIbHBIE (OPMYIUPOBKH; YMETh
¢dbopMynHupoBaTh 00paTHOE M MPOTHBOIOJIOKHOE YTBEPXKIECHUE, TPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPHI, HCIOJB30BaTh METOJ MaTeMaTUYeCKOM WHAYKIHMH, MPOBOAUTH

OK1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9

VeI onpoc,
TectupoBanue,
MaremaTrnuecKuit
JUKTAHT
NunuBunyanbHas
CaMOCTOSTEbLHAS
pabota
[IpencraBnenue
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JIOKa3aTeJIbHBIE  PACCYXKICHUS
IIPAaBUIILHOCTD PACCYXKICHUM;
- *yMeTb CBOOOZHO ONEpPUPOBATh MOHATHAMM: IOCIEAOBATEIBHOCTD, apupMeTHIecKas
porpeccus, TeoOMeTpruecKas Mporpeccus, 0ECKOHEYHO YObIBAOIIas reoMeTpUYecKas
IIporpeccusi; yMeTb 3aJaBaTh IOCIENOBATEIBHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKyppPEeHTHBIX (HOopMyT;

- *yMeTh BbIOMpPATh MOAXOIAIIMI METOA MJs pPELIeHUs 3aJaud; [OHMMaHHUe

IIpyu pCHICHUHU 3ajJad, OLCHUBATH JIOTHYECCKYIO

S3HAYUMOCTH MATCMATUKU B H3YUCHHUH INPHUPOAHLIX H O6IJ.[€CTBCHHBIX mponeccoB u
HBJ’IGHI/II;'I; YMETh pacClio3HaBaTb NPOSABICHUEC 3aKOHOB MATCMATHKU B MCKYCCTBC, YMCTb

IIPUBOAUTH INPUMEPbl MAaTEMATHYECKUX OTKPBITMM POCCUMCKOM M  MHPOBOM

MaTeMaTU4eCKON HayKn

pe3yJIbTaToB
MPAKTUICCKHIX
pabor

3amura
TBOPYECKUX paboOT
3amura
WHIUBUIYaJIbHBIX
MIPOEKTOB
KonTponbnas
pabora

Brinmonneunue
3K3aMeHAIIMOHHBIX
3aJaHuN

M7- yMmere oOIepupoBaTh MOHATHAMHU: (YHKIHWS, HENpepbIBHAS (QYHKIUS,

IIPOM3BOJIHAS, IE€pBOOOpa3Has, OIpENEJCHHbI  MHTErpaig; yMeTb  HaXOAWTh
MIPOM3BOJIHBIE  AJIEMEHTapHbIX (DYHKUMH, HCIONb3ys CHpPaBOYHBIE MaTepUabl;
uccleoBaTh B NPOCTEHIIMX CilyyasX (YHKUMM Ha MOHOTOHHOCTb, HAaXOAUTh

HauOoJNbIINEe U HAaUMEHbIINE 3HAueHUs (YHKUMH; CTPOUTHh TpapUKH MHOTOYJIEHOB C
HCIIOJIb30BaHUEM allllapaTa MaTeMaTH4YEeCKOro aHaIu3a; MPUMEHATh IPOU3BOIHYIO IIPH
pelleHnn 3ajad Ha JBWKEHHUE, peularb MpPaKTUKO-OPUEHTHPOBAHHBIE 3aJaud Ha
HauOOoJIbIINE U HAMMEHbIINE 3HAYEHUsI, HA HAX0XKJIEHUE ITYTH, CKOPOCTU U YCKOPEHHS;

- yMETh ONEpUpOBaTh MOHATHSMHU: JBH)KEHHE B IMPOCTPAHCTBE, IMOAOOHBIE
¢Gurypsl B MpPOCTPAHCTBE; HCIIOJIB30BaTh OTHOILIEHUE IUIOIMIAJCH MOBEPXHOCTEN H
00BEMOB MOAOOHBIX PUTYp NIPU PEIICHUH 33]aY;

- YMETh BBIYUCIISITH TEOMETPUUECKUE BEIMYMHBI (JJIMHA, YTOJI, TUIONIA/lb, 00BEM,
TUIOMIA/Ib TOBEPXHOCTH ), UCIIONIBb3Ysl U3YUYECHHBIE POPMYIIBI U METOIBI

OK1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9

YcrHblii onpoc,
TectupoBanue,
MaremaTuueckui
JTUKTaHT
NuauBunyanbHas
CaMOCTOSITeNIbHAS
paborta
[IpencraBnenue
pEe3yNbTaTOB
MPaKTUYECKUX
pabot

3amura
TBOPYECKUX paboT
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3amura
WHIUBUTYAJIbHBIX
IIPOEKTOB
Kontposbnas
paborta

Brinonnenue
3K3aMEHAIIMOHHBIX
3aJaHuN

Ilpeomemmnuix:

I11) BnangeHne mMeTonaMM AOKA3aTeIbCTB, AJITOPUTMAMM PEILICHUS 3a/1ay; YMEHUeE
(GopMyIIMpOBaTh ONPEICICHUS, AKCHOMBI W TEOPEMBI, MPHUMCHITh WX, IPOBOJUTH
JI0KA3aTeJIbHBIE PACCYKIACHHUS B XO/I€ PELICHUS 3a/1a4;

OK1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9

I12) ymenue onepupoBaTh NOHATHSAMMU: CTEIIEHb YMCIA, JIorapu(M YuClia; yMEHHE
BBITNIOJIHATh BBIYMCIIEHUE 3HAUEHUN M MpPeoOpa3oBaHUs BBIPAXKEHHM €O CTENEHSIMHU U
norapupmamu, IpeoOpa3oBaHus IPOOHO-pAIIMOHATIBHBIX BBIPAXKECHUH;

OK1,0K2,0K3

I13) yMmeHue omepupoBaTh MOHATHAMH: DPALUOHAIBHBIE, HPPALMOHAIBHEBIE,
MOKa3aTebHblE, CTENEHHbIE, JIOTapU(MUUYECKUE, TPUTOHOMETPUUYECKUE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,

OK1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9

I14) ymeHue omnepupoBaTh MNOHATHUSAMM: (DYHKIUS, HENmpepbIBHAs (QYHKLUS,

MpOM3BOJHAs, TepBOOOpas3Has, OMNpENEICHHBIM HWHTErpaj; yMEHHE HaXOAWTh
MPOM3BOJHBIC  DJIEMEHTApHBIX  (DYHKIWN, WCIONB3ysd CHOPaBOYHBIE MaTepUabl;
HCCIENOBaTh B TMPOCTEHIMX CiydasXx (YHKIMA HAa MOHOTOHHOCTh, HAaXOIUTh

HauOOJbIINEe U HAUMEHBIINE 3HAUYCHUS (I)YHKI_II/II\/'I; CTPOUTH Fpa(bI/IKI/I MHOI'O4YJICHOB C

OK1,0K2,0K3

YerHbI onpoc,
TectupoBanue,
Maremarnueckui
JUKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
pabota
IIpencraBnenue
pe3yabTaToOB
MPAKTHYECKUX
pabort

3amura
TBOPYECKUX paboT
3amura
VHIWBUYaJIbHBIX
IIPOEKTOB
KoHnTponbsHas
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KCIOJIb30BAHUEM ammapaTa MaTeMaTHYE€CKOI0 aHaln3a; MPUMEHATh MPOU3BOAHYIO MPU paborta
pelieHuu 3aJady Ha JBM)KCHHE; pellaTh MPAaKTUKO-OPUEHTHUPOBAHHBIC 3a/Jaud Ha BoImoHeHHE
HauOOJIBbIIIME U HAUMEHBIIINE 3HAYCHHS, HA HAXO0XKJICHHUE ITYTH, CKOPOCTH U YCKOPCHHSI; 9K3aMEHAIHOHHBIX

3aJIaHUN

I15) ymeHue onepupoBaTh MOHATUSMU: palloOHaTbHAs (QYHKIHS, TOKa3aTeilbHas
¢byHkuus, creneHHas QyHKUus, Jorapudmudeckas (QyHKIUS, TPUTOHOMETPHUECKUE
byHKIMKM, OoOpaTHBbIe (DYHKIMH; yMEHHE CTPOUTH TrpadUKH H3YYCHHBIX (YHKIUH,
MCTOJIb30BaTh TPa(QUKH MPH U3YUESHUH MTPOLIECCOB M 3aBUCUMOCTEH, TPU PELICHNUH 3a7a4
U3 JIPYTUX Yy4eOHBIX MPEIMETOB M 3a/1a4 U3 PeallbHOW JKU3HU; BBIpAXaTh (OpMyJiaMu
3aBHCUMOCTH MEX/y BEITUYNHAMH,

OK1,0K2,0K3 JIP4, JIP6 JIP3,
I16) ymenue pemiath TEKCTOBBIC 33/1a4M Pa3HBIX TUIOB (B TOM YHCJIE HA MPOIEHTHI, JIP9

JI0JIM W 4acTH, Ha JIBUXKEHHUe, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3aJa4u U3
00JIaCTH YNPABJICHUS JIUYHBIMH U CEMEWHBIMU (DMHAHCAMH); COCTABJISITH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a[1a4H, UCCIEA0BATH MTOJIYYCHHOE
pellIeHre U OLEHUBATh IPaBI0NOJ00HOCTb PE3YJIbTATOB;

OK1,0K2,0K3 JIP4, JIP6 JIP3,
I17) ymeHnue omnepupoBaTh MOHATHSIMHU: cpelHee apupMeTHYecKoe, MeauaHa, JIP9

HauOoJblllee U HauMEHblIee 3HaueHHs, pa3Max, JUCIEepCUs, CTaHapTHOE OTKJIOHEHHE
YUCIOBOrO  Habopa; yMEHHE  WU3BJIEKaTb, HHTEPIPETUPOBAaTH  HHPOpPMAIHIO,
IPEJCTaBICHHYI0 B TabiuIax, Ha JAuMarpamMmax, rpadukax, OoTpakarollyl0 CBOWCTBa
peaJIbHBIX MPOILIECCOB M SBJICHUH; MPEACTABIATh UHPOPMAIMIO C TIOMOIIbIO TAa0JIUIl U
JUarpaMM; HMCCIENOBaTh CTAaTUCTUYECKHME JAaHHBIE, B TOM 4YHCIE C INPUMEHEHHEM
rpadUyecKuX METO0B U 3JIEKTPOHHBIX CPEJICTB;

I18) ymeHue onepupoBaTh MOHATUSIMU: CIIy4alHBIN OIBIT U CIy4aifHOE COObITHE, OK1,0K2,
BEPOSITHOCTb ~ CIy4allHOTO  COOBITHS;  YMEHHME  BBIYMCIATH  BEPOSATHOCTH € | OK3 JIP4, JIP6 JIP3,
UCIIOJIb30BAHUEM TIpaUUEeCKUX METOAOB; IPUMEHATh (OPMYNIBI CIOXKEHUS U JIP9
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YMHOKEHUSI BEPOSITHOCTEH, KOMOUHAaTOpHBbIE (aKThl U (HOPMYIBI MIPU PELICHUHU 3a/1ay;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITUH; 3HAKOMCTBO CO  CIIYYaiHBIMU
BEJIMYMHAMHU; YMEHHE NPUBOJUTH NPUMEPHI IMPOSIBICHUS 3aKOHA OONBIINX 4YHCET B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX;

I19) ymenue omnepupoBaTh MOHATUSMU: TOYKA, MpsiMasi, IUIOCKOCTbD,
MPOCTPAHCTBO, JIBYTPAaHHBIA YIroJl, CKPEIIMBAIOIIMECS IMpsIMble, MAPATIIECIbHOCTh U
MEPIECHANKYIISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yroia MEXKIY MNPSAMBIMH, YIOJl MEXIY
NpsAIMOM M IUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSMH, PAcCTOSIHUE OT TOYKU [0
IUIOCKOCTH, PACCTOSIHUE MEKIY NPSMBIMH, PACCTOSIHUE MEXKIY IJIOCKOCTSIMHU; YMEHHE
UCIONIb30BaTh MpPH PEHICHUH 3a/ad H3yuyeHHbIe (PAKThl U TEOpPEMBbl IJIAHUMETPUU;
yMEHHUE OIICHUBATh pa3Mepbl O0BEKTOB OKPYKAIOIIETO MUPA;

OK1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9

I110) ymenue onepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, CEYEHUE MHOTOTPAHHHUKA,
KyO, mapajienenunen, Npu3Ma, NHpamMuaa, ¢Gurypa ¥ TOBEPXHOCTh BpalCHHS,
WIAHIP, KOHYC, map, chepa, ceueHus (GUTYpHI BpaANICHUS, IUIOCKOCTh, KAaCAIOIIAsCs
chepbl, UUIUHApPA, KOHYyca, IUIOMIAJb TOBEPXHOCTH MHPAMUMABI, MPU3MBI, KOHYCA,
UUAJTUHApPA, IUIOMaab cdepsl, 00beM Kyba, NPSIMOYTOJBHOTO IapajuieNenuea,
MUPaMHJIBI, TPU3MBI, IUJIUHAPA, KOHYyCa, 1Iapa; yMEHHe N300pakaTb MHOTOTPAHHHUKHU U
IMOBEPXHOCTU BpaAIICHUA, UX CCUYCHHA OT PYKH, C IOMOIIBIO YCPTCIKHBIX HHCTPYMCHTOB
U DJIEKTPOHHBIX CPEJCTB; YMEHHUE PACcO3HaBaTh CUMMETPHUIO B MPOCTPAHCTBE; YMEHHE
pacrio3HaBaThb MPaBHUJIbHBIC MHOTOI'PAHHUKH

OK1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9

I111) ymenue omnepupoBaTh MOHATHAMM: IBHKEHHE B IPOCTPAHCTBE, MOJO0OHBIE
¢burypsl B MNpPOCTPAHCTBE; HCIIOJIB30BaTh OTHOUIEHHE IUJIOLIAACH IOBEPXHOCTEH U
00BbEMOB MO0OHBIX (PUTYp MPU PELICHUH 3a/1a4;

OK1,0K2,0K3

JIP4, JIP6 JIP3,
JIP9
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OK1,0K2,0K3

I112) ymeHue BBIYMCIATH T€OMETPUUECKUE BEIMUYMHBI (AJIMHA, YTroJl, IJIOLIA]b, JIP4, JIP6 JIP3,
00beM, IIIOIIA/lb TOBEPXHOCTH ), UCTIONB3YS H3yYeHHbIE (DOPMYJIIbI M METOIBL; JIP9
OK1,0K2,0K3
I113) ymeHue omnepupoBaTh IMOHATHSAMH: IPSMOYIOJbHas CUCTEMa KOOpJAUHAT, JIP4, JIP6 JIP3,
KOOp/MHATBl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA, CKAIAPHOE MPOU3BEIEHHUE, Yroi JIP9
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOpa Ha YMCIIO; HAXOJIUTH C
MIOMOILBI0 M3YYEHHBIX (DOpPMyJ KOOpAMHATBHI CEpPEeMHBl OTPE3Ka, PACCTOSHUE MEXKIY
JBYMsI TOUKaMH;
OK1,0K2,0K3 JIP4, JIP6 JIP3,
I114) ymenue BbIOMpaTh NOAXOMANIMNA U3YYEHHBIH METOJ JUIsl pelleHHsl 3aauu, JIP9

pacrno3HaBaThb MaTeMaTH4ecKhe (akThl WU MATEMATUYECKUE MOJENM B IMPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPBl MATEMATUYECKUX
OTKPBITHHA POCCUICKON M MUPOBOM MaT€MaTUYECKOW HAYKH.
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