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1. MACIIOPT IMPOTPAMMBbI YYEFHOM JTUCHUTIIMHBI
«MATEMATUKA»
1.1. O6aacTh NPUMEPHOI MPOrpaMMbl
PaGouast mporpamma yueOHo# mucturuabl sBisieTcs yacteio [IIICC3 B cooTBercTBHM ¢ PI'OC

no cnenuanbHocTu 09.02.07 «MHpOpMaIOHHBIE CUCTEMBI U IPOTPAMMUPOBAHHUE».

1.1.2. MecTo y4eOHO# TUCHUIUIMHBI B CTPYKType NMPOrpamMMbl MOATOTOBKH CHENHAJINCTOB
CpeaHero 3BeHa:
JucuuruiHa BXOIUT B 00IIe0oOpa3oBaTeNbHYIO MOJATOTOBKY M OTHOCHUTCS K YIITyOJICHHBIM
(mpo(hUIBHBIM) IPEMETAM.
1.2.1. Henu v mi1aHupyeMble Pe3yJbTaThl 0CBOCHUS TUCUMILIAHDBI:

ConmepkaHue mporpamMmbl  00MIEO0pa3OBaTENbHON  TUCHMIUIMHBI  «MaTeMaThka»
HaMpaBJICHO HA JOCTH)KEHUE PE3YJIbTATOB €€ M3yUeHHs B COOTBETCTBUM ¢ TpeboBanusmu OI'OC
COO c¢ yuerom mpodeccuonanbroit HanpasiaeHHocTH OI'OC CIIO.

1.2.2. IlnaHupyemble pe3yJabTaTbl OCBOEHHsI 0011e00pa30BaTeIbLHON JTUCHUILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Coneprkanne 0011e00pa3oBaTeIbHON AUCITUIUTMHBI «MaTreMaTnka» HalpaBiIeHO Ha JOCTHIKEHUE
BCEX JIMYHOCTHBIX (manee — JIP), metanpenmernsix (nanee — MP) u npenmernsix (nanee — [1P)
pe3ynbpTatoB 00ydeHus, perinameHTHpoBaHHBIX OI'OC COO u ¢ yueToM NpuMepHO OCHOBHOM
oOpasoBarenbHON ITporpammoit cpeanero oomero oopazosanus (IIOOIT COO).

JIMYHOCTHBIE pe3yJbTaThbl 0CBOCHUA T0/I’KHBI OTPAKATL:

- TOTOBHOCTh M CIIOCOOHOCTH OOYYaromIuxcsi PyKOBOJICTBOBAThCA C(HOPMUPOBAHHOM
BHYTPEHHEN TMO3UUMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTALMM, MO3UTHUBHBIX
BHYTPEHHUX yOEXKICHMI, COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSIM POCCHUCKOTO
o01ecTBa, pacHIMPEeHUE >KU3HEHHOTO OIBITA W OMbITA JAEATEILHOCTH B IPOILIECCE PeaTn3aluu
OCHOBHBIX HallpaBJICHUN BOCIUTATEIbHON JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPa’XJAAHCKOr0 BOCIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKONH TO3UIMM  OOYydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHWE CBOWX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBaXKCHHE 3aKOHA |
MpaBOMNOPSJIKA;

NPUHATHE TPAAUIMOHHBIX HAIMOHAIBHBIX, OOIICUETOBEUECKUX TYMAaHUCTHYECKUX H

JIEMOKPATUYECKUX IIEHHOCTEH;



TOTOBHOCTh IPOTHUBOCTOATH HWJEOJOTUU HKCTPEMHU3Ma, HalMOHAINW3Ma, KceHohoOuu,
JUCKPUMHHAIIUY TI0 COLMATbHBIM, PETUTHO3HBIM, PACOBBIM, HAIUOHAJILHBIM IIPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTh B HHTEpECax TIpa)KIaHCKOro OOIIeCTBa,
y4acTBOBaTh B CaMOYIIpaBJIEHWH B 00111€00pa30BaTebHON OpraHM3aluyd U JETCKO-IOHOIIECKUX
OpraHu3anusX;

YMEHHE B3aUMOJICUCTBOBATh C COLMAJbHBIMM HWHCTUTYTAMHM B COOTBETCTBUHU C HX
GYHKIIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

NATPHOTHYECKOT0 BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTH POCCUUCKON IPpaKTAHCKOW MICHTUYHOCTH, TATPUOTH3MA, YBOKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, MPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY M IPUPOJHOMY
HAaClIeMI0, NaMATHUKAM, TpaaulusM HaponoB Poccuu, poctmxeHusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;

uzeitHas yoexXIeHHOCTb, TOTOBHOCTb K CIy>KE€HUIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA

OCO3HaHUE AYXOBHBIX LIECHHOCTEN POCCUNCKOr0O HApOAa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAIMIO0 M NMPUHUMATh OCO3HAHHBIE PEHICHUS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JIMYHOT'O BKJIaJia B IOCTPOEHUE YCTONUNBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOLLIEHUE K CBOMM POAUTENSAM U (WJIM) APYTUM YJI€HAM CEMBH, CO3JaHUIO
CEMbH Ha OCHOBE OCO3HAaHHOI'O INPUHATHUS LEHHOCTEH CEMEWHOW >KU3HU B COOTBETCTBUHU C
TpaguuusaMu HapoaoB Poccuu;

3CTETHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOEe OTHOILIECHHE K MHUPY, BKIIOYAs 3CTETHUKY ObITa, HAYYHOIO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHUIA;

CIOCOOHOCTH BOCIIPUHUMATH Pa3IMYHbIC BUJIBI HCKYCCTBA, TPATUIIUU U TBOPYECTBO CBOETO
Y JIPYTUX HApOJOB, OLIYIIATh 3MOLIMOHAIBHOE BO3/ICMCTBUE UCKYCCTBA;

yOEKIEHHOCTh B 3HAUMMOCTH ISl JIMYHOCTU U OOIIECTBA OTEYECTBEHHOI'O U MHUPOBOIO
HCKYCCTBA, 3THUYECKHUX KYJIbTYPHBIX TPAIULMN U HAPOJHOTO TBOPUYECTBA;

FOTOBHOCTh K CaMOBBIP@XKEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE IPOSBIATH

KadycCTBa TBOp‘ICCKOﬁ JIMYHOCTH,



(u3nyecKoro BOCIMTAHMS:

c(OPMHPOBAHHOCTh 3J0pPOBOrO M  0Oe30macHoro obpa3a JKHU3HH, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3/10pPOBBIO;

noTpeOHOCT, B (PU3MYECKOM  COBEPLICHCTBOBAHMM,  3aHIATHSIX  CIHOPTUBHO-
03JI0pPOBUTEIILHOM AESATEIBHOCTHIO;

aAKTUBHOE HEMPUATHE BPEIHBIX MPUBBIYEK U MHBIX (OPM MPUYUHEHUS Bpeaa PU3NIECKOMY
Y TICUXUYECKOMY 3/J0POBBIO;

TPYA0BOIr0 BOCIIUTAHUA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JI100ue;

TOTOBHOCTb K aKTUBHOH JEATEIHLHOCTH TEXHOJOTUYECKON U COLIMAIbHON HANpPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSATEIHHO  BBITIOJNHATH  TaKyIO
JIeATEIbHOCTb;

MHTEpEC K pa3uyHbIM cdepaM NpodeCcCHOHATBLHON JesTebHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayIIel npodeccuu U peaaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOPA30BaHMIO HAa MPOTSHKEHUM BCEH
JKU3HH;

JIKOJIOTMYECKOIr0 BOCTIMTAHUSA:

c(OPMUPOBAHHOCTh  AKOJIOTHUECKON KYJIbTYphl, TOHHUMAHHWE BIHSHHUS COLHAIBHO-
HPKOHOMHYECKUX IIPOLIECCOB HA COCTOSIHME IPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
I00ATBbHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIIeM;

IJTAaHUPOBAHUE U OCYIIECTBIICHHE JCHCTBHII B OKpY’KalOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE EUCTBUN, IPUHOCSIINX BPE] OKPYKAOLIEH CPEE;

yMEHUue IIPOTHO3UPOBATH HeOJIaronpusITHbIE 3KOJIOTUYECKHE MTOCJIEICTBUS
MPEANPUHUMAEMBIX ICHCTBUM, TPEAOTBpAIIaTh UX;

pacIIMpPEHHE OMbITa ACSITEIIbHOCTUA SKOJIOTUYECKON HAMPaBIECHHOCTH;

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HayKd U OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHpE;

COBEPILICHCTBOBAHUE A3BIKOBOM M YATATEIBCKOU KYJIBTYPBI KaK CPEACTBA B3aUMOIEHCTBUS
MEXIY JIOJIbMH U ITIO3HAHUS MUDAa;

OCO3HaHUE LEHHOCTU HAy4YHOW NEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAJIBHO U B TPYMIIE.

MeTanpeaMeTHble Pe3yJabTaTbhl OCBOCHUS OCHOBHOM 00pa30BaTENbHONW IMPOrpaMMBbI



JIOJDKHBI OTPaXKaTh:

OgiajieHne YHHBEPCAILHBIMH YUeOHBIMHU NMO3HABATEIbHBIMH 1€l CTBUSIMU:

a) 0a30BbIe JIOTHYECKHE IeHCTBHA:

CaMOCTOSITENTFHO (HOPMYJTUPOBATh W aKTyaJIH3HpPOBATh MPOOIEMYy, paccMaTpHUBaTh e
BCECTOPOHHE;

YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK MM OCHOBAHUS JJIsi CPABHEHUS, KilacCH(UKaium
1 00001eHNS;

OTIPEIENIATH IIeJTN IESATEIILHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPHUU UX JOCTHIKCHHS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSIX;

BHOCUTH KOPPEKTHBBI B JI€ATEIHHOCTh, OIEHHUBATh COOTBETCTBUE PE3YJbTATOB IIEINISM,
OIICHUBATh PUCKH TOCIIEACTBUN JESATEILHOCTH;

pa3BUBaATh KPEATHBHOE MBIIUICHUE PU PEIICHUH KHU3HEHHBIX TPO0IeM;

0) 0a30BbBIE HCCIENOBATEIbCKHE IeHCTBHS:

BJIJICTh HaBBIKAMH y4eOHO-MCCIICIOBATEIbCKON M MPOCKTHOW JCSITEIBHOCTH, HaBBIKAMHU
paspernieHus mpoodieM;

CIOCOOHOCTP ¥ TOTOBHOCTh K CAMOCTOSITEILHOMY TIOMCKY METOJOB  pEIICHUS
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METO/IOB TIO3HAHUS;

OBIIQJICHUE BUJIAMHU JIESATEIBHOCTH TIO IMOJYYCHHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
npeoOpa30BaHUI0 W MPUMEHCHHIO B PAa3JIMYHBIX Y4YEOHBIX CHUTyalMsX, B TOM 4YHCIE MpHU
CO3JIaHUH YYEOHBIX U COIIMATBHBIX IPOCKTOB;

dbopMHpOBaHHE HAyYHOTO THUMA MBIIUICHHUS, BIAJCHUE HAYYHOH TEPMHHOJIOTHEH,
KJTFOYEBBIMH MTOHATUSAMH U METO/IaMHU;

CTaBUTh W (POPMYITUPOBATH COOCTBEHHBIC 3aJlayll B 0OpPa30BaTEIbHOW AESITETLHOCTH W
KU3HEHHBIX CUTYaIIHsX;

BBISIBIISITh NTPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJM3UpOBATh 3a/lady, BBIJBUTATh
THIIOTE3y €€ pEIICHUS, HAXOAWTh AapTyMEHTBI JUIsl J0Ka3aTejbCTBa CBOMX YTBEPXKICHUM,
3aJaBaTh MapaMeTPbl U KPUTCPUU PEUICHUS;

aHAJTM3UPOBATh MMOJTyYCHHBIE B XOJI€ PEUICHHUS 33J]a4l Pe3yJIbTaThl, KPUTUYECKN OIICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

J1aBaTh OLICHKY HOBBIM CHTYAaIlUsIM, OIICHUBATh IIPUOOPETEHHBIHN OIIBIT;

pa3pabaThIBaTh IUIaH PEIICHUS MPOOJIEMbI C YYETOM aHAIN3a MMEIOLIHXCS MaTepUATbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

OCYIIECTBIISITh IIeJICHANPABICHHBIA TMOUCK IEPEHOCAa CPEICTB M CIIOCOOOB NIEHCTBHS B
po(hecCHOHATBLHYIO CPEeay;

yMeTh TEPEHOCHTh 3HAaHMS B  IIO3HABATEIbHYI0 M  NIPAaKTUYECKyl0  objactu



KHU3HEICATEILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTh OPUTrHHAIBHBIC TOIX0bI i PEILICHHS;

CTaBHUTH MPOOJIEMBI U 33]1a4H, Oy CKAIOIINE aTbTePHATUBHBIC PEIICHHUS;

B) pa6ora ¢ uHopmanmeii:

BJaJeTh HABBIKAMHM TIOJy4YeHUS HWHPOPMALMU M3 HUCTOYHUKOB DA3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYILECTBIISATh MOUCK, aHAJIU3, CHUCTEMATU3AaLMUI0 M HHTEPIPETALHUIO
UH(POPMAIIAU PA3IMYHBIX BUJOB U (POPM IMPEIICTABICHHS;

CO3lIaBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢ ydeToM Ha3Ha4YeHUs WH(POPMAIMU U LIETEBOI
ayJUTOPUH, BBIOUpAsi ONTUMAIbHYIO (OPMY MPEICTABICHUS U BU3YaIU3aLlUH;

OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpPMAIMH, €€ COOTBETCTBHE NPABOBHIM H
MOpPaITbHO-ITHYECKIUM HOpMaM;

UCTIOJBb30BaTh CPEACTBA HMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pelIeHNH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OpPraHU3allMOHHBIX 33/1a4 C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, THTUEHBI, pecypcocOepekeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

BJaJeTh HaBBIKAMH pACIO3HABaHUS W 3alMThl HH(OpMaIuu, WHPOPMAIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBiajieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY 1€ CTBUSAMU:

a) o0lIeHue:

OCYIIECTBISITH KOMMYHHKAIINU BO BCEX Chepax KU3HH;

pacrio3HaBaTh HeBepOalbHbIE CpeICTBa OOIIEHUS, MOHUMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, PAaCIIO3HABATh MPEINOCHUTKA KOHPJIMKTHBIX CUTYallui U CMTr4aTh KOH(IJINKTHI;

BJIAJICTh Pa3IMYHBIMU CITOCOOAMU OOIIECHHS U B3aUMOJICHCTBHS;

apryMEHTHPOBAaHHO BECTH JHAJIOT, YMETh CMT4aTh KOH(PIUKTHBIC CUTYallNH;

pPa3BEepHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIIOJB30BAaHHEM S3BIKOBBIX
CpPEACTB;

0) coBMecTHasl 1eTeJbHOCTh:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U MHIUBUAYILHOU paOOTHI;

BBIOMPATh TEMATUKYy M METOJAbl COBMECTHBIX NEHCTBHH C y4eTOM OOLIMX HMHTEPECOB, U
BO3MOXKHOCTEH Ka)K10T0 WIeHA KOJUIEKTHBA;

NPUHUMATh [ COBMECTHOH JESATENIbHOCTH, OPraHW30BBIBATH M KOOPIUHHPOBATH
NEHCTBUSL IO €€ JOCTH)KCHHUIO: COCTaBJSITh IUIAH JIEHCTBHIA, PACIpENeNiaTh POJIH C YYETOM
MHEHHUH YYaCTHUKOB 00CYXJaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OICHUBATH KAa4YCCTBO CBOCTO BKJIAJa W KAXKAOI'O YUAaCTHHKAa KOMAaHIbI B O6H.IHI>1 pE3yJIbTaT



1o pa3zpaboTaHHBIM KPUTEPUSIM;

mpenjaraTh HOBBIE TPOEKTHI, OICHUBATh HJIEU C IMO3UIMHA HOBU3HBI, OPUTHHAILHOCTH,
IIPaKTUYECKOW 3HAaYUMOCTH;

KOOPJIUHUPOBAaTh U BBINOJHATH pPaOOTy B YCIOBHUSIX pPEAIbHOTO, BUPTYaJIbHOTO H
KOMOMHHPOBAaHHOTO B3aUMOJICICTBHS;

OCYWIECTBISATh IO3UTUBHOE CTPATETMUECKOE IMOBEJCHHE B PA3JIMYHBIX CHTYyalMsX,
MPOSIBIISATHE TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITHATHBHBIM.

OBnajeHHe YHMBEPCAJIbHBIMHU PerysiTHBHBIMH /1€iCTBHAMM:

a) caMoOpraHu3amusi:

CaMOCTOSITENIHO OCYIIECTBIIATh TO3HABATENBHYIO JEATENBHOCT, BBIABIATH HPOOIEMBI,
CTaBUTh U (OPMYyIHPOBAaTh COOCTBEHHBIE 3aJauyd B O0Opa30BaTEIBHON JAESITETbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENTbHO COCTABJISATH IUIaH PElIeHUs] MPOOJIIEMbl C YUETOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPENNOYTCHUN;

JaBaTh OIEHKY HOBBIM CHUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTCHHI;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OILICHUBATH MIPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOW SPYIUIIMH B Pa3HBIX 00JacTAX
3HAHMH, MTOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETIM;

BJIa/IETh HAaBBIKAMU MO3HABATEJIbHON pedieKCHUH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUIA
Y MBICIUTENBHBIX IPOLECCOB, UX PE3YJITATOB U OCHOBAHMIA;

MCIIOJIb30BATh MPUEMBI pe(IIEeKCUH IS OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OILIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS 110 UX CHUKCHHUIO;

B) IMOLMOHAJIbHBII HHTEJVIEKT, Mpeanoaraomui c)opMHUpPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOILIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE COCTOSIHHE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOH SMOIIMOHATIBHOMU C(hepbl, OBITh YBEPSHHBIM B ce0e;

CaMOperyJIMpPOBaHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIbHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLIMM, BKIIOYAIOIIEH CTpPEMJICHHE K JOCTIDKEHHUIO LIEIH U YCIEXY,

ONTUMU3M, MTHUIIUATHUBHOCTh, YMCHUC HCﬁCTBOBaTB, ncxoasa u3 CBOMX BO3MO)KHOCT€I>1;



SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHE JPYTHUX,
VYUTHIBATh €r0 TMPH OCYIIECTBICHHH KOMMYHHUKAIMU, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIIOCOOHOCTH BBICTPaMBAaTh OTHOIICHUS C JAPYTUMHU
JI0JIbMH, 3a00TUTHCSI, IPOSABIIATH HHTEPEC U pa3peliaTb KOH(IUKTHI;

r) NpUHATHE ce0sl U IPYTUX JIIOAei:

MIPUHUMATH ce0sl, MIOHUMAas CBOU HEAOCTATKU U JIOCTOUHCTBA;

MPUHUMATh MOTUBBI W apryMEHTBl JpYrux JIIOJed TMpH aHaIW3e pe3yJbTaToB
NEeSITEIbHOCTH;

MpHU3HABATh CBOE MPABO U MPABO APYTHUX JIFOJICH HA OMIHOKH;

pa3BHUBATh CIIOCOOHOCTh TOHMUMATh MUP C TTO3UIUH JIPYTOT0 YEJIOBEKA.

Ilo yuyeonomy mnpeamery ''MaremaTuka' (BK/IW4Yasm Kypchl ''AJire6pa u Havajaa
MaTteMaTuieckoro anaausa'', ''I'eomerpus'’, '"BepositHocTh M cTaTHcTHKA'') (0a30BbIi
YPOBeHb) TpeOOBaHUS K NPEIMETHBIM pPe3yJbTaTaM OCBOCHHUS 0a30BOT0 Kypca MaTeMaTHUKH
JOJIKHBI OTPAXKaTh:

1) BnazeHue MeTOJaMHM JIOKa3aTeNbCTB, aJIrOPUTMaMU pEUICHUS 3a/]ay; YMEHHe
dbopMyIMpoBaTh ONpPEIEIECHNs, AaKCHOMbBI U TEOPEMBI, IPUMEHSAThH UX, TPOBOAUTH JJOKA3aTEIbHbIE
pacCcyXICHHsI B XOJI€ PELICHUS 3a7a4;

2) yMeHHE OIepUpOBaTh TMOHATUSMHU: CTENEHb 4YHCIA, JorapudM YucCIa; yYMEHUE
BBIMOJHATh BBIUMCJICHHE 3HAUYEHUH M mpeoOpa3oBaHMsl BBIPAXKEHHM CO CTENEHSIMU U
norapupmamu, mpeodpazoBaHus APOOHO-PAITMOHATHHBIX BBIPAKECHUIH;

3) yMeHHe OmepupoBaTh MOHSATUSMU: pallOHATbHBIC, UPPAIIMOHATLHBIC, TOKA3aTeIbHBIC,
CTETICHHBIE, TIOTapHU(PMUIECKIE, TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, MX CUCTEMBI;

4) yMeHue OIepupoBaTh MOHATUSAMU: (YHKIMs, HEOpepbiBHAs (YHKLUS, MPOU3BOAHASA,
nepBooOpa3Has, OINpeAeseHHbIH MHTErpall; YMEHHE HaXOAWThb IPOU3BOIHBIE 3JIEMEHTAPHBIX
GYHKIUH, UCTIONB3YS CIIPAaBOYHBIC MaTepUabl; UCCIEIOBATh B MPOCTEUITNX CIydasX (yHKIUU
HA MOHOTOHHOCTb, HAXOJWTh HAWOOJbIIME W HAUMEHBIINE 3HAUYeHUs (QYHKIUH; CTPOUTH
rpadukd MHOTOYJICHOB C MCIOJB30BaHUEM allllapara MaTeMaTH4YeCKOro aHalli3a; MPUMEHSTb
MIPOM3BOJHYIO MIPH PEIICHUU 3a/1a4 Ha JIB)KEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a7jau
Ha HAanOOJIBIIINE ¥ HAMMEHBIIINE 3HAUCHUSI, HA HAXO0XKICHHUE MTyTH, CKOPOCTH B YCKOPEHUS;

5) yMeHue omepupoBaTh MOHSATUSAMU: pallMOHaNbHAS (QYHKIHUSA, MOKa3aTenbHas (PyHKIHS,
creneHHas QyHKIMs, Jorapudmudeckas GyHKIHS, TPUTOHOMETPHUECKUE (YHKIIMU, OOpaTHBIC
GyHKIIMHA; YMEHHE CTPOWTh TpaduKu H3YYCHHBIX (GYHKIHMHA, HCIOJIB30BaTh T'papUKH TpHU
M3YYCHHUHU TIPOLIECCOB M 3aBUCUMOCTEH, IIPU PEIICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEIMETOB U

3a[a4 U3 pealbHOM KU3HH; BEIpaXaTh (POPMyIaMU 3aBUCUMOCTH MEX1y BEJITMUYNHAMM;



6) yMeHHe pelIaTh TeKCTOBBIC 3a7a4l PAa3HBIX TUIIOB (B TOM YHCIIC HA MPOLEHTHI, JOIH H
YacTH, Ha JBWXXEHHE, paboTy, CTOMMOCTh TOBapoOB M YCIYr, HAJIOTH, 3aJaud U3 00JIaCTH
yIpaBJICHUS JIUYHBIMH M CEMEHHBIMH (DMHAHCAMM); COCTABIIATH BBIPAKEHUS, YpPaBHEHUS,
HEpPaBEHCTBA M MX CHCTEMBI IO YCJOBHIO 33/1a4d, HCCIEAOBATh MOJIYYEHHOE pEIICHHE |
OLICHUBATH MTPABJONO00HOCTh PE3YIbTATOB;

7) yMeHHE OIepUpOBaTh MOHATUSAMU: cpelHee apudMeTHuecKkoe, Mearuana, Hauooblee 1
HaMMEHbIIIEe 3HAUCHMs, pa3Max, JAWUCIEpPCHUs, CTaHIApTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
yYMEHHE W3BJeKaTh, HHTEPIPETHPOBATh WHGOPMAIMIO, MPEACTABICHHYIO B TaONUIAax, Ha
auarpaMMax, Tpadukax, OTpPaKaloU[yl0 CBOWCTBA pEalbHBIX IIPOLIECCOB W  SIBJICHUH;
NPEACTaBIATh UH(POPMAIMIO ¢ TMOMOILIBIO TaOJIMIl U JUArpaMM; MCCIEA0BaTh CTaTHCTUYECKHE
JIAaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM I'paUueCKUX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

8) ymeHue oOmnepupoBaTh TMOHATHUSAMH: CIyYallHBIM OMNBIT W CIy4ailHOe COOBITHE,
BEPOSTHOCTh CIIyYalHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSATHOCTH C HCHOJIb30BAaHHEM
rpadU4ecKux METOJOB; HPUMEHATh (OPMYJBI CIOKEHHS M YMHOXCHHS BEpPOATHOCTEH,
KOMOMHATOpHbIE (GaKkThl U (POPMYIIBI MPU PELICHUU 3a/1a4; OLEHUBATh BEPOATHOCTH PEaJbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4alHBIMHU BEJIMUYMHAMH; YMEHUE TIPUBOAUTH IIPUMEPHI IPOSBICHUS
3aKOHA OOJIBIIMX YMCET B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX;

9) yMmeHue omepupoBaTh MOHATHAMHU: TOYKA, TMpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
JIBYTPAaHHBIA YTOJI, CKpEIIMBAIOUIMECS TMpsMble, MapaUICNIbHOCTh M NEPIEHAUKYISIPHOCTD
OPSAMBIX M IUIOCKOCTEH, Yroyl MeXIy NPSIMBIMH, YTOJl MEXIY NPSIMOM M IUIOCKOCTBIO, YTOJ
MEXIy TJIOCKOCTSIMH, PAacCTOSHUE OT TOYKM JO IJIOCKOCTH, PACCTOSIHHE MEXIy IpPSIMBIMH,
paccTosiHuEe MEXAy IJIOCKOCTSAMHU; YMEHHE HCIIONb30BaTh IMPH PEUICHWU 3a/ad U3yueHHbIE
(baxThl 1 TEOPEMBI INITAHUMETPUN; YMEHHUE OIICHUBAThH pa3Mepbl 0ObEKTOB OKPYKAIOIIETO MUPA;

10) ymeHue omepupoBaTh MOHSTHUSMH: MHOTOTPaHHHUK, CEYCHHWE MHOTOTPaHHHUKA, KYO,
napaJulelenuIe], npu3Ma, nupamMua, Gurypa u moBepxXHOCTh BPAILICHUS, IMIIMH/IP, KOHYC, I1ap,
cdepa, ceueHus (UTrypbl BpalleHUs, IUIOCKOCTh, Kacaromascs cdepbl, HWIMHApPA, KOHYca,
IUIOINAAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCa, HWIMHIPA, TUIOMaAb ceprl, 00beM Kyoa,
IpSMOYTOJIBHOTO TapajuieNienunesia, MUpaMuIbl, TPU3MBI, IUINHpPA, KOHYCa, IIapa; YMEHHUE
n300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BpAIEHHS, WX CEYCHUS OT PYKH, C ITOMOIIBIO
YEepTEeKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMEHHE pPACMO3HABaTh CHUMMETPHUIO B
IPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh MPABUIbHBIE MHOTOTPAHHUKH;

11) ymeHue onepupoBaTh MOHATHAMH: ABWKCHHE B MPOCTPAHCTBE, MOAOOHBIE (QUTYpHI B
IPOCTPAHCTBE; HCIOJIb30BaTh OTHOIICHHE IUIOMIANCH MOBEpXHOCTEHl M 00BEMOB MOTOOHBIX
¢buryp npu perieHuu 3auay;

12) yMeHHE BBIYHCIATH TEOMETPUYECKHE BEIMYUHBI (ATUHA, YTOJ, TUIOMIATh, OOBEM,



IUIOIIA/Ib TOBEPXHOCTH), UCIIOJIb3YS U3YUEHHbIE (POPMYJIIBI U METO/IBI;

13) ymeHue ornepupoBaTh MOHITUSIMH: MPSMOYTOJIbHAS CHCTEMa KOOPIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpa, CKAJISPHOE MPOUM3BEICHHUE, Yroll MEXKIy BEKTOpaMH,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOpA HA YUCIIO; HAXOAUThH C TIOMOIIBIO U3YYEHHBIX (GOopMyIT
KOOpJMHATHI CEpeANHBI OTPE3Ka, PACCTOSTHIE MEXKIY ABYMs TOUKAMHU;

14) ymenuwe BbIOMpaTh MOAXONANINN W3YYCHHBIA METOA IS PEHICHHUS 3aJayH,
pacmo3HaBaTh MaTeMaTH4eckwe (HaKThl W MaTeMaTHYeCKUe MOJAETH B MPHUPOJHBIX U
OOILIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE; YMEHHUE IMPHUBOJIUTH TPUMEPHl MaTeMaTHYECKHX
OTKPBITUIA POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAyKH.

ITo yuyeonomy mpeamery ''Matematuka' (BkJIoYasi paszgenbl ''Anredépa m Hayaja
MaTeMaTHyeckoro anaausa'', '"'l'eomerpus'’, ''BeposiTHocTh HW  cTaTHCTHKA')
(yriry0JieHHBIH ypoBeHb) TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM OCBOCHUS YTIIyOJICHHOTO
Kypca MaTeMaTHKH JOJKHBI BKIIOYATh TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUsl 0a30BOTO Kypca U
JOTIOTHUTEITFHO OTPaXaTh:

1) ymeHme omnepupoBaTh NOHATUSMH: OIpPEIEICHHE, aKCHUOMa, TEeOpeMa, CJENICTBUE,
CBOICTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCWIbHbBIE (DOPMYIUPOBKHU; YMEHHE (POPMYIUPOBATH
oOpaTHOE€ W MPOTHUBOIOJOKHOE YTBEP)KIECHUE, NIPUBOJUTH MIPUMEPHl U KOHTPIPHUMEPHI,
UCIIONIb30BAaTh METOJ] MaTeMAaTHYeCKON WHIYKIWHU; MPOBOAWTH JIOKA3aTelIbHBIC DPACCYKICHUS
MIPH PEIICHUH 33724, OIICHUBATh JIOTUYECKYIO MPaBUIBHOCTh PACCYKICHUI;

2) yMeHHE OmnepupoBaTh IMOHATHUSMU: MHOXECTBO, MOJMHOXKECTBO, OMNEPALUUd HaJ
MHOKECTBAaMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar Uisi ONHCaHUs
pEANBbHBIX TPOIECCOB WM SBJICHUA M TPHU PENICHUH 3a7ad, B TOM YHCIIE U3 APYTUX y4eOHBIX
MPEIMETOB;

3) yMeHue omepupoBaTh MOHATHAMU: Tpad, CBA3HBIA Trpad, AepeBO, IUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJjaBaThb M OMHUCHIBATh TIpadbl paziUYHBIMU CHOCOOAMHU; HCIOJIb30BATh
rpadsl IpU peLIeHUH 3a1a4;

4) ymeHHEe CBOOOJHO OINEPUPOBATh NOHATHUSAMHU: COYETAHWE, IIEPECTAHOBKA, YHCIO
COUYETaHMM, 4YMCIO TEepecTaHOBOK; OmHOM HbIOTOHA; yMeHHE NpPUMEHSATh KOMOWHATOPHBIE
(bakThl U paccyKIeHUs Ui PelIeHus 3aa4;

5) yMeHHE OmepupoBaTh MOHSATUSMHU: HATYpaTbHOE YHUCIO, LEJI0€ YHUCIO, OCTATOK II0
MOJIYJIIO, PaIlMOHATIBFHOE YHCIIO, UPPANHUOHAIBHOE YWCIIO, MHOXKECTBA HATYPAlIbHBIX, IENbIX,
palMOHANIbHBIX, JCWCTBUTENbHBIX UHCEN; YMEHHE HCIOJb30BaTh MPHU3HAKU JIETMMOCTH,
HAaWMCHBIINKA OOITMI JEeNWTeNlb M HauMEHbIlee ofIiee KpaTHoe, anropuTM EBknmma npu
pElIeHNH 3a/1a4; 3HAKOMCTBO C pa3IMYHBIMU TO3UIIMOHHBIMU CHCTEMAaMU CUHCIICHHUS

6) yMeHue cBOOOJIHO ONEpUPOBATh MOHATUSMHU: CTECIICHb C IIENBIM TOKa3aTelieM, KOPEHb



HaTypaJbHOM CTENEHH, CTENEHb C PALMOHAIBHBIM I10KA3aTesIeM, CTENEHb C JEHCTBUTENbHBIM
(BelIecTBEHHBIM) IOKa3aTesieM, JIOrapu(M 4ucia, CHHYC, KOCHHYC U TaHI'€HC MPOU3BOJIHHOTO
LV (IER

7) yMeHHE ONepUpoBaTh IOHATUAMHU: TOXKIECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHuE,
YpaBHEHHE, HEPaBEHCTBO, CHUCT€Ma YpPaBHEHMH M HEPABEHCTB, PAaBHOCHUIBHOCTb YPAaBHEHUH,
HEpaBEHCTB M CUCTEM, palMOHAJIbHBIE, HPpPALMOHANbHbIC, TOKa3aTeJIbHbIC, CTEICHHBIEC,
JorapupMHUECKUE, TPUTOHOMETPHUECKUE YPABHEHNUS, HEPABEHCTBA U CUCTEMBI; YMEHHE pellaTh
YPaBHEHMsI, HEPABEHCTBA M CHCTEMBbl C MOMOILBIO Pa3IM4YHBIX NPUEMOB; pelIaTh YPaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C TApaMETPOM; IIPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IS
pelIeHusl MaTeMaTHYeCKHX 3a/1a4 U 337a4 U3 pa3IMyHbIX 00JacTell HayKu U peaabHOM JKU3HHU;

8) ymeHue cBOOOJHO OMEpPUPOBATh MOHATHAMU: Tpaduk (GyHKIMH, oOpaTHas (QyHKIWMS,
KOMITO3HIMS (PYHKIUH, TUHEHHas (yHKIUS, KBaapaTU4yHas (DyHKIUs, CTeTIeHHas (DYHKIHS ¢
LEeNbIM [OKa3aTeleM, TPUIOHOMETpUUYECKHEe (DYyHKIUHM, OOpaTHble TPUIOHOMETPUUYECKHE
(dyHKIMH, TTOKa3aTenbHas U JorapupmMudeckas GyHKIMHU; YMEHUE CTPOUTH rpaduku GyHKIMA,
BBINOJIHATH MpeoOpazoBaHust rpaukoB PyHKLIUH;

YMEHHE HMCIOJIb30BaTh rpadKu QYHKUUH U1 U3y4EHHsI IPOLIECCOB U 3aBUCHUMOCTEH Ipu
peLIeHNH 3aJjad U3 JPYTuX y4eOHBIX MPEIMETOB M U3 PEaIbHOM KU3HM; BhIpakaTh (HhOpMyIaMU
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

yMEHHE CBOOOJHO ONEpPUPOBATh MOHATHSAMH: YETHOCTh (DYHKIUH, NEPUOJUYHOCTH
GyHKIMHM, OTPAaHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb (YHKIMH, OKCTpeMyM (QYyHKIINH,
HauOoJiplllee M HaWMEHbIlee 3HAueHWs (QYHKIUM Ha NPOMEXKYTKE; yMEHHE IPOBOAUTH
uccieoBanne QyHKIINU;

YMEHHE UCIONb30BaTh CBOHCTBA W Tpapuku (QYHKIUH JUIsI pelieHHus YypaBHEHHH,
HEpaBEHCTB M 3a/ay C IapaMeTpaMmM; M300pa)xkaTb Ha KOOPAMHATHOM IUIOCKOCTM MHOXECTBa
pellIeHUI ypaBHEHHI, HEPABEHCTB U UX CUCTEM;

9) ymeHue cBOOOJTHO ONMEPHPOBATH MOHATHSIMH: MOCIEAOBATEIHHOCT, aprpMETHICCKAS
nporpeccusi, TE€OMETpHYecKass Iporpeccus, OECKOHEYHO yObIBalomlasi TeoMeTpuYecKas
IIporpeccus; yMEHUE 3a/1aBaTh IOCIEJOBATEIBHOCTH, B TOM YHCJIE C NOMOILBIO PEKYPPEHTHBIX
dbopmy;

10) ymenue omnepupoBaTh MOHSATHSIMHU: HENPEPHIBHOCTH (PYHKIMHU, ACUMIITOTHI Ipaduka
¢yHKIMU, TIepBas U BTOpas MPOM3BOIHAs (YHKLUUHU, TE€OMETPUYECKHA M (PU3HUECKUIl CMBICI
IIPOM3BOJIHON, TepBOOOpa3Has, ONPEAENCHHbI MHTErpajl; yYMEHHE HaXOAWUTb aCHMIITOTHI
rpa¢puka (QyHKIMH; YMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOM3BEAEHUS, YACTHOIO U
KOMITO3UIIUH (PYHKIMH, HAXOIUTh YpaBHEHHE KacaTeNbHOU K TpaduKy (DyHKIMH;

YMCHUC HCHOJb30BATh MNPOU3BOJHYIO JIA HCCICOAOBAHUA q)yHKHHﬁ, JJIA HaXOXIACHUA



HAWIYy4IlIero pelieHusl B NIPUKIAJHbIX, B TOM YHUCJIE COLUATbHO-DKOHOMUYECKUX U (PU3NUECKUX
3ajadax, Ui ONpPENIEICHUs CKOPOCTH M YCKOPEHHS; HaXOIUTh IUIOMand U 00beMbl (uryp c
IOMOUIbI0 MHTETpaja; MPUBOAMTH MPUMEPHI MAaTEMaTHYECKOIO MOJEIMPOBAHUS C ITOMOIIBIO
nudepeHIMaTbHBIX YPaBHCHHUI;

11) ymeHue onepupoBaTh MOHATUAMHU: KOMIIJIEKCHOE YHUCIIO, CONPSKEHHBIE KOMITJIEKCHBIE
yuciaa, MOIYJIb M apryMEHT KOMIUIEKCHOTO 4YHcia, (opMa 3amuch KOMIUICKCHBIX YHCENT
(reomeTpuyeckas, TpUTOHOMETpUYecKas H  anreOpamyeckas); yMeTb  MPOU3BOAUTH
apu(pMeTHYecKue AEUCTBUS ¢ KOMIUIEKCHBIMM YMCIIaMU; MPUBOAUTH NMPUMEPHI UCIOIb30BaHUS
KOMILJIEKCHBIX YHCET;

12) ymenue cBOOOJHO ONEPHPOBATH MOHATHUSMH: CpelHee apHpMeTHUYecKoe, MeaHuaHa,
HauOoJpIllee W HAaUMEHbIIee 3HAUCHHs, pa3Max, IUCIEPCHUs, CTaHIAPTHOE OTKJIOHEHHE IS
ONKCAHMs YMCIIOBBIX JAaHHBIX; YMEHHE HMCCIEI0BATh CTATUCTHUYECKUE NAHHBIE, B TOM YHUCIE C
IPUMEHEHHEM TIpaUUecKUX METOJOB M D3JIEKTPOHHBIX CPEICTB; IpadUyuecKH HCCIeI0BaATh
COBMECTHBIE HA0JIIOJICHHS C TIOMOIIBIO IMarpaMM pacCeMBaHMs U JIMHEHHON perpeccuu;

13) ymeHHe HaXOAUTh BEPOSITHOCTH COOBITUI C MCIIOJIb30BAaHHEM I'paUueCKUX METOJIOB;
OPUMEHATh Ul pelIeHus 3a7ad (OopMyJibl CIOKEHUS U YMHOXXEHHS BEpoATHOCTEH, (opmyity
MOJTHOM BEpPOSATHOCTH, hopmyny bepHymiu, komOuHaTopHBIE (aKThl U (HOPMYJIBI, OIICHUBATH
BEPOSITHOCTH pEalbHBIX COOBITHIA; YMEHHE ONEpPHpOBATh MOHATUSMH: CIyd4aiiHas BeIMYHHA,
pacnpenelieHne BEpOATHOCTEM, MaTeMaTHYeCKOE OXHUAAHWE, JAHUCIEPCUs M CTaHAapTHOE
OTKJIOHEHHUE CIy4alHO! BeIWYMHBI, (PYHKIMM paclpeleeHuss U IUIOTHOCTH PaBHOMEPHOTO,
II0Ka3aTeIbHOI0 U HOPMAJIBbHOI'O PAaCHpEeeNCHU; YMEHUE UCIO0Ib30BaTh CBOWCTBA M3YUYEHHBIX
pacrpeneneHuit A penieHus 3a1a4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH OOJIBIINX YHUCEII, METOIbI
BBIOOPOYHBIX UCCIICAOBAHUHN; YMEHHE IPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEIT
B IIPUPOJAHBIX U OOLIECTBEHHBIX SIBICHUIX;

14) ymeHue CBOOOJHO ONEPHPOBATH TOHATHUSMHU: TOUYKa, TpsiMasi, ILJIOCKOCTh,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMH YIroJI, JBYIPDAHHBIA yroj, TPEXI'PaHHBIA yrod,
IEpPECEKAIOIINECs, TapajulebHble M CKPELIMBAIOLIMECS MpsMblE, MapauIeIbHOCTh U
NEPHEHANKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrod MEXIY MNPsMBIMH, YIoJ MEXIY NpsIMON U
IUIOCKOCTBIO, YTOJI MEX]y IJIIOCKOCTSMH; YMEHHE UCIIOIb30BaTh IPU PELUICHUH 3a7a4 U3yUECHHbIE
(baxThl ¥ TEOPEMBI IJITAHUMETPUH; YMEHHUE OLICHUBATH Pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHPE;
YMEHHME ONEPUPOBATH MOHITUSIMHM: MHOTOIDAHHUK, CEUEHHWE MHOIOI'PDAaHHUKA, IPaBUJIbHBIN
MHOTOTpaHHMK, MTPU3Ma, TUpaMuaa, GUrypa 1 MOBEPXHOCTb BPALEHMs, IMIIMHAP, KOHYC, IIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHUS KOHyCa W LMIMHJIpPA, MapajuleJIbHblE OCH WIH
OCHOBAHMIO, CEUEHHE MIapa, IUIOCKOCTh, Kacaromascs cdepsl, HUINHIpA, KOHYCa; YMEHHE

CTPOUTH CEUYEHHWE MHOTOTPAaHHHKA, H300pa)kaTb MHOTOTPAHHUKH, (PUTYPBHI U TOBEPXHOCTH



BPALIEHUS, UX CEYEHMs, B TOM UYHUCIIE C MTOMOIIBIO JIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHSThH
CBOWCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSATEIBHO (POPMYIUPOBATEH OMPEACIICHUS U3yYaeMbIX
¢uryp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX '€OMETPUUYECKUX (UTyp, 000CHOBBIBATh
WIN ONPOBEPraTh UX; YMEHHE MPOBOAMUTH KJIACCU(PUKALMIO (PUTYp MO Pa3IMUHBIM MPHU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JIOMOJHUTEIbHBIE IOCTPOCHUS;

15) ymenue cBOOOIHO OMEPHPOBATH MOHATHAMHU: IUIOMAAb (GUTYphl, 00beM (UrypsHl,
BEJINYHMHA yTJa, PACCTOSHUE OT TOYKH JI0 MIIOCKOCTH, PACCTOSTHUE MEX/Ty MPSMBIMHU, PACCTOSIHHUE
MEXIY IUIOCKOCTSIMH, IUIOIAAb C(epbl, IUIOIMaAb MOBEPXHOCTU MHUPAMMJIbI, MPU3MBI, KOHYyCa,
WIMHApa, 00beM KyOa, IpSAMOYIOJBbHOTO NMapajuiesienunesia, MTUpaMuibl, IPU3MbI, [UIUHIPA,
KOHYCa, [I1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00bEMOB MOI0O0OHBIX (GUTyp;

16) ymenue cBOOOAHO ONEPUPOBATH MOHATUAMHU: JBHKCHHE, MapajUIebHBIA MEpEeHoC,
CHUMMETpPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE, TTOBOPOT, NMpeoOpa3oBaHUe MOA00US, OT00HBIC
(Gurypel; yMeHUEe paclo3HaBaThb paBHbIE M NOJOOHBIE (UIYphl, B TOM 4YHCJIE€ B IPUPOAE,
UCKYCCTBE, apXHUTEKType; YMEHHME HCIIOJIb30BaTh TI'€OMETPUUYECKHE OTHOLICHHS, HAaXOIUTb
reOMETPUYECKUE BEUYMHBI (JJIMHA, Yroj, IUIOMaab, 00beM) MpU pPEHIeHUH 3a1ad U3 JPyTrux
y4eOHBIX IPEAMETOB U U3 PealbHOH KU3HU;

17) ymeHue cBOOOAHO ONEPUPOBATh MOHATUSAMM: MPSIMOYIOJbHAs CHCTEMa KOOpAMHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEICHIE BEKTOpa Ha
YHCIIO, Pa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaIIpHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEACHUE,
yrojl MeX Ay BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIM MeETOJ JUIs
pelIeHus] TEeOMETPUYECKMX 3aJad W 3aJad Jpyrux Yy4eOHbIX MPEIMETOB; OINEpUpPOBaTh
HNOHATUSMM: MaTpuia 2 X 2 u 3 X 3, ompeneiauTesNb MaTpULbl, T€OMETPUYECKHM CMBICI
OIIpEeAEIUTENS;

18) ymeHHMe MOJeNMpOBaTh pEalbHbIE CUTyallMM Ha S3bIKE MaTeMaTHKH; COCTaBIATbH
BBIPA)KEHUS, YPABHEHHUS, HEPAaBEHCTBA M MX CHCTEMBbl IO YCIOBHMIO 33JayM, MCCIEJOBATh
MIOCTPOCHHBIE MOJICIH C UCIOJIb30BaHUEM allliapaTta ajareOpbl, HHTEPIPETHPOBATH MOTYUYCHHBIH
pe3yabTaT; CTPOMTh MAaTEeMAaTUYECKUE MOJEIU C TIOMOIIBI0 TE€OMETPHUECKUX IOHITUH U
BEJIMYMH, pelIaTh CBA3aHHbIE C HUMM IPAKTHYECKHE 3aJaud; COCTaBJISTh BEPOSTHOCTHYIO
MOJIENIb U UHTEPIPETUPOBATH MOTYUEHHBIH Pe3ybTaT; pelaTh MPUKIAJAHbIEC 3a/1a4l CPEICTBAMU
MaTeMaTHYECKOr0 aHaju3a, B TOM YHCJIE COLMAIbHO-’)KOHOMHYECKOTO M (DHU3MUYECKOTO
XapakTepa;

19) ymenue BeIOMpaTh MOAXOISIIAN METOJT ISl PEIICHHS 3a/1a4H; TOHUMaHUE 3HAYUMOCTH
MaTeMaTHUKd B HM3yYEHUM NPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB M SBICHUH; yMEHHE
pacro3HaBaTh MPOSIBIICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE NPUBOAUTH IMPUMEPHI

MaTEMaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKHU.



Ocoboe 3HaueHue ydeOHBIH mpenMer «MartemaTuka» UMeeT Hpu (OPMUPOBAHUHU U
Pa3BUTHH OOLIMX KOMITETCHIIUH.

B pesynbTate ocBoeHUs 0011€00pa30BaTENBLHOTO YUEOHOTO MPEAMETa MO CIEeNHUaTbHOCTH
09.02.07 «MudpopmaoHHbIe CUCTEMBI U MPOrPaMMHUpPOBAaHUE», OOYUYaAIOUIUIICS NOJKEH 3HATh U
YMETb:

OK 01. Beibupats crioco0sl penieHus 3aaad npohecCuOHaTbHON JesITeIbHOCTH IPUMEHUTENBEHO
K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBAa IIOMCKA, aHAIW3a M HWHTEPIpETalnU
uH(popMaluy, U UH(YOPMALIMOHHBIE TEXHOJOTUHU JUIsl BBIMOJIHEHMS 3ajad MpogecCHOHATbHON
JesITeIbHOCTH;

OK 03. IlnanupoBaTh M pEaIM30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE M JIMYHOCTHOE
pa3BUTHE, MPEANPUHUMATEILCKYIO IESITeNbHOCTh B MpodeccHoHaIbHOU chepe, UCIoNb30BaTh
3HaHUA 110 (UHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYAIIHSIX;

OK 04. DddexTrBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymecTBiiTh yCTHYIO U IMUCbMEHHYI0 KOMMYHHUKALMIO Ha T'OCYJIapPCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO U KyJIbTYPHOTO KOHTEKCTA,

OK 06. TlposBIsATh TpakAaHCKO-TIATPUOTHYECKYIO TTO3HIINIO, TEMOHCTPUPOBATH OCO3HAHHOE
MIOBEJICHHE HAa OCHOBE TPAJUIIMOHHBIX OOIEYETOBEUYECKUX IIEHHOCTEH, B TOM YHUCIE C YYETOM
TrapMOHU3ALUN MEXHALMOHAJIBHBIX U MEXPETUTHO3HBIX OTHOIICHHUH, MPUMEHITHh CTaHIAPTHI
AHTUKOPPYNILUOHHOTO MOBEICHHUS;

OK 07. CopeiicTBOBaTh COXpaHEHUIO OKPYXAIOUIEH CPENbl, pecypcocOepekeHUIO, TPUMEHSTh
3HaHUS 00 W3MEHEHHMH KJIMMaTa, NPUHLUIB OepeXJIMBOIO MPOU3BOACTBA, 3()()EKTUBHO

JIECTBOBATH B UPE3BBIYANHBIX CUTYaLUsX.

1.3. e u 3aga4n y4eOHOM TUCHHUILUINHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOCHHSA
Y4eOHOH TUCHUIIMHBI:

O6mue I[lnannpyemMble pe3yabTaThbl 00y4eHH s
KOMIIETCHIIMHA O01mue JucuuninHapHblie

OK 01 Bei6bupats - TOTOBHOCTb K TpYyIdy, OCO3HAHHUE |-BIaJETh METOAAMHU J0Ka3aTEeIbCTB,

CIOCOOBI perieHus IIEHHOCTH MacTepCTBa, TPyA0Jto0ue; aIropuTMaMHu  pelieHus  3ajad;

3a1a4 - TOTOBHOCTD K aKTUBHOM |yMEHHUE dbopmyIupoBaTh

HpO(i)CCCI/IOHaJIBHOI\/'I ACATCIIBHOCTHU TCXHOJ’IOI‘H‘ICCKOﬁ 148 OHpGI[CJICHI/IH, AKCHUOMBI U TeOpeMBI,

NCATCIIBHOCTHU COHH&HBHOﬁ HaHpaBHGHHOCTI/I, HpI/IMeHHTI: ux, HpOBO,Z[I/ITI:

HpI/IMeHI/ITe.HBHO K CHOCOGHOCTB I/IHI/II_II/II/IpOBaTB, JOKA3aTCIIbHBIC paCCY)KI[CHI/IH B

pa3J'II/I‘-IHBIM HJ'IaHI/IpOBaTB n CaMOCTOJTCIIBHO |XO04A€ pGI_HeHI/IH 3a1a4,

KOHTEKCTaM BBITIOJTHATH TaKyIO J€ATEIHHOCTD; - YMETh ONEpPUPOBATH MOHSITHUSIMU:
- HWHTEpPEC K pas3au4yHbiM cdepaMm |CTeNeHb Yucia, Jorapudm dYucia;




npodeccHoHaTBEHOM IeATEIBHOCTH,

OBnagenue YHHUBEPCAIbHBIMU
Y4eOHBIMH O3HaBaTeJIbLHBIMHU
JNIEUCTBUSIMMU:

a) 0a30BEIE JJOTHYECKHE NCHCTBUS:

- CaMOCTOSTENbHO (OpMYIHPOBATH H
aKTyaJIu3upOBaThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATH  CYIIECTBEHHBIN
NpU3HAK  WJIA  OCHOBaHUS  JUIS
CpaBHEHUS, KJIacCU(UKALIUN u
0000IIIEHNS;

- ONpeNeNsATh I1EIu JIeATeIbHOCTH,
3a/1aBaTh TMapameTpbl U KPUTEPUU HX

JIOCTYDKCHMS,

- BBUBJISITh  3aKOHOMEPHOCTH U
MPOTUBOPEUYUSI B PaCCMaTPUBAEMBIX
SIBJICHUSX

- BHOCHUTh KOPPEKTHUBBI B
JCSITEILHOCTD, OIICHUBATh
COOTBETCTBUE  PE3YJbTATOB  IIEJISAM,
OIICHHBATh pHUCKHU MMOCJIEICTBUI
JIeSITENNILHOCTH;

- pa3BHUBAaTh KpPEATUBHOE MBIIUICHHUE
MIPU PELICHUN KU3HEHHBIX MPoOIeM

0) 0a30BEIC HCCIIEIOBATEIIbLCKUE
JIEUCTBUA:
- BIAACTh  HaBBIKAMH  Yy4eOHO-

HCCIIEAOBATEIBCKOM M NPOCKTHOMU
JESATEIIbHOCTH, HAaBBIKAMU PA3PELICHUS
npo0iem;

- BBIABIIATH IPUYUHHO-CJIECICTBEHHBIC
CB3M M aKTyaJM3upoBaTh 3aaady,
BBIJIBUTaThb THUIIOTE3y €€ peLIeHus,
HaXOJUTh apryMeHTbI TUISL
JIOKa3aTelIbCcTBA CBOMUX YTBEPKICHUU,
3aJaBaTh IapaMeTpbl U  KpPUTEPUU
pelIeHus;

- aHAJU3MUPOBATH IIOJYYECHHBIE B XOZE
peleHus 3a/1a41 pE3yJIbTaTHI,
KPUTHYECKH OLICHNBATH 1754
JOCTOBEPHOCTb, IIPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCIOBUSX;

--  yMeThb

NEpCHOCUTL 3HAHUA B

MO3HABATCJIBHYIO W HNPAKTHYCCKYIO

YMCHHUC BBLIIIOJIHATH  BBIYHUCJICHUC

3HaYeHUH W TIpeoOpa3oBaHUS
BBIDQKEHUM CO  CTEHNEHSAMH U
Jorapugmamu, npeoOpa3oBaHus

JTPOOHO-PAIIMOHATILHBIX
BBIPAXKEHUI;

- YMETh OIEPUPOBATH TMOHSATHSIMHU:
panmoHalbHbBIe, HWpPpaAlMOHAIBHBIE,
MOKa3aTelbHbIE, CTCTICHHEIE,
JorapupMHUUEcKue,
TPUTOHOMETPUYECKHE YPABHCHHS U
HEPABEHCTBA, X CUCTEMBI;

- YMETh OIEPUPOBATH TOHSATHSIMHU:
byHKIMs, HEnpepbIiBHAS (PYHKIUA,
IPOM3BOTHAS, nepBooOpasHas,
OTIpENeICHHBI MHTETPaN; yMETh

HaXOJIUTh MIPOM3BOJIHBIC
AJIEMEHTApPHBIX byHKIHH,
UCTIONB3YS CIpaBOYHBIC
MaTepHabl; UCCIIE/I0BATh B

OpOCTEHIINX Cay4asX (QYHKIMH Ha

MOHOTOHHOCTb, HAXO/IUTh
HanOoJbIINE ¥ HAUMCHBIIHE
3HaYeHUs1  (YHKOMHA;  CTPOHTH
rpaduku MHOT'OYJICHOB c
MCIIOJIb30BaHNEM ammapara
MaTEeMaTHYECKOTO aHaIn3a;
NPUMEHATH  MPOU3BOAHYIO  IIPU
pelICHMKU 3aJa4 Ha ABHXCHUC,
pemaTh MPAaKTHUKO-
OPUCHTHPOBaHHBIE  3aJauydl  Ha
HauOoJbIINE ¥ HAUMCHBIINC

3HAUCHMs, HA HAXOXKJICHHE TIyTH,
CKOPOCTH U YCKOPEHUS;
- YMETh ONEpPUPOBATH MOHSATUSMU:

panuoHagbHas byHKIMS,
NoKa3areibHast byHKIMS,
CTElEeHHas byHKIHS,
norapupmMuueckas byHKIHS,
TPUTOHOMETPHUYECKHE byHKIHH,
oOpaTHbIe byHKINH; yMEeHHe
CTpOUTh  TpadUKd  W3YYCHHBIX

(GyHKUMH, HCMONB30BaTh TpaduKu

IpU  U3Y4YCHUU  IIPOLIECCOB U

3aBUCUMOCTEH, NPU PEUICHUM 3a/1a4




obiactu KUBHCACATCIIBHOCTH,

- yMeTb HHTEIPUpPOBATb 3HAHMUA W3

pa3HBIX MMPEIMETHBIX 00JIaCTeH;

- BBLABUT'aTb HOBBLIC UJCH, MPCAJIaraTb

OPHUIHHAJIBHBIC IMTOAXOAbI U PCHICHU A,

M CIIOCOOHOCTh MX HCIOJIb30BAaHUSA B

O3HaBaTeIbHOMN u
MPaKTHUKE

COLIMaIbHOMI

U3 JPyrux y4deOHBIX NpPEJAMETOB U

3aa4 U3 peaJbHOM  KU3HU;

BBbIpaXaTh bopmynamu
3aBHCUMOCTH MEX/1y BETUYNHAMH;
- YMeThb pelIaTh TEKCTOBBIC 3aJa4yM
pa3HBIX THUMOB (B TOM 4HCIE Ha
NOPOLEHTHI, JOJIM W YacTH, Ha

JBWO)KEHUE, paboTy, CTOMMOCTb
TOBAapOB U YCIIYT, HAJIOTH, 3aJ]a41 U3

obmact yYOpaBJICHUA JIMYHBIMU U

CEMENHBIMU duHaHCAMM);
COCTaBIISATh BBIpa)KEHUS,
YpaBHEHUs, HEpPaBEHCTBA U HX

CHUCTEMBI TI0 YCJIOBHIO 3ajayH,
MCCJIEI0OBATh MOJYYCHHOE PEIICHHE
W OIICHUBATh MPaBIONOJI00HOCTH
pe3yIbTaTOB;

- YMETb OIEPUPOBATH IOHATUSAMU:

cpenHee apudmernueckoe,
MeJnaHa, HanOoJIbIIEE n
HAauMEHbBIIICe 3HAYCHHUS, pa3Max,
JTUCTICPCHS, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOrOo Habopa;
YMETh M3BJICKATh,
UHTEPIPETHPOBATh  MH(DOPMAIIHIO,

NpEJCTaBICHHYI0 B TalOiMIax, Ha
TUarpammax, rpadukax,
OTPaKAIONIyI0 CBOMCTBA peaJbHBIX
MIPOLIECCOB u SIBJIEHUI;
HpPEACTaBIATh  MHOOPMAIMIO  C

MOMOINbIO TaOJMIT W JAWarpamm;

HCCIIE0BATh CTaTHUCTUYECKHE
JaHHBIE, B  TOM  4YHCIE C
IPUMEHEHUEM rpadu4ecKux

METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- YMETb OIEpUpPOBaTh IOHITHUIMMU:
CIIy4alHBIM ONBIT W CIly4ailHOE
COOBITHE, BEPOSTHOCTh CIIy4aifHOTO
COOBITHA, yMEHHe

BEPOSITHOCTh  C

BBIYHCIIATH
HCTIOJIb30BaHUEM
rpagYecKuX METOIOB; MPUMEHSThH
(GopMyIIBI CIOXKEHUS U YMHOXKEHUS
BEPOSATHOCTEH, KOMOWHATOpPHBIE
dakTel U GOpMyJIBl IPU PELICHUU
3aj1a4;

OLICHUBATH BCPOATHOCTHU




pEeaBbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4aifHBIMU BEIMYMHAMU; YMCHHE
OPUBOJUTH TPHUMEPHI TMPOSIBICHUS
3aKOHa OOIBIINX qHcel B
OPUPOJHBIX W OOIIECTBEHHBIX
SIBIICHUSX

- YMEThb OIEPHPOBATh IOHITHIMH:
TOYKa, npsimasi, IJIOCKOCTb,
MPOCTPAHCTBO, JBYIPAaHHBIN YTOI,
CKpEIIHBAIOIINECS npsiMbIE,
napauIeTbHOCTh u
NEPICHIUKYISIPHOCTh  MPSMBIX |

IUIOCKOCTEH, yroJu MEXTY
NPSIMBIMH, YTOJI MEXIY MPSIMOA U
ILIOCKOCTBIO, yromn MEXIY

IUIOCKOCTSIMU, PACCTOSIHUE OT TOUKU
JI0 TUIOCKOCTH, PACCTOSIHHE MEXKY
OpSIMBIMH,  PAacCTOSTHUE — MEXAY
MJIOCKOCTSIMU; yMEHUE
WCIIOJIb30BaTh MPU PEIIEHUU 3a7ad
U3y4YeHHble (AaKTbl U  TEOPEMBI
IUTAHUMETPUH; yYMEHHE OLIEHHWBAThH
pa3Mepsl OOBEKTOB OKPY>KAIOLIETO
MUDa;

- YMETb OINEpUpPOBaTh MOHSITUIMHU:

MHOT'OT'pPaHHHK, CeueHUe
MHOT'OTPaHHUKA, KyO,
napaiesienume], pU3Ma,

nupamuaa, GuUrypa U MmoBepXHOCTb
BpaIlleHHs, IWIMHIpP, KOHYC, MIap,
ctepa, ceueHus UTypHl BpaIICHUS,
TUIOCKOCTh, Kacaromasicst  cepsl,
IUIMHApPA,  KOHyca,  IUIOIIAJAb
IMMOBCPXHOCTU MNHUPaAMUIbI, NPU3MBI,

KOHYCa, LWINHIPA, JIoIagb
cdepsl, 00BeEM KyOa,
PSAMOYTOJIBHOTO

napaienenurnesa, MTUPaMUJIBI,
NPU3MBI, IIWIMHAPA, KOHYyCa, IIapa;
yMEHHUe n300paxkath

MHOI'OTpaHHUKH HW  IMOBEPXHOCTHU
BpalucHusd, UX CCUCHUA OT PYKH, C
IIOMOIIBIO YCPTCIKHBIX
HHCTPYMCHTOB u SJICKTPOHHBIX
CpCACTB; YMCHUC pacrio3HaBaThb




CUMMETPHUI0O B MPOCTPAHCTBE;
YMEHHE pPacro3HaBaTh MPABHILHBIE
MHOTOTPaHHUKH;

- YMEThb OMNEPHPOBATh MOHSITHUIMHU:
JBUKECHHE B MPOCTPAHCTBE,
mo00HbIe GUTYPBI B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOILIEHHE
IIomageu MMOBEPXHOCTEN Hu
00beMOB MOAOOHBIX (UTYp TIpH
pEIICHUH 33]1aY;

- YMETh BBIYHCTISITH
reOMEeTPHUYECKUE BEIMYUHBI (IJTMHA,
yroJj, IIOmaas, 00beM, IJIOWAdb
MMOBEPXHOCTH), WCTIOJB3YS
U3y4YEeHHbIE (OPMYJIIBI U METOIBI;

- YMETb OINEpUpPOBaTh MOHSITUIMHU:
IPSIMOYTOJIbHAS cucrTema
KOOpJMHAT, KOOPIWHATHI TOYKH,
BEKTOP, KOOPAMHATHI  BEKTOPA,
CKaJsIpHOE TMPOU3BEACHUE, YTOJ
MEXIy BEKTOPAMH, CyMMa
BEKTOPOB, IMPOMU3BEJCHUE BEKTOPa
Ha YHCJIO; HAaXOOUTh C IOMOIIBIO
U3YYCHHBIX (OPMYINl KOOPJIHWHATHI
CepeIuHbl  OTpe3Ka, PpacCTOSHUE
MEX]y IBYMSI TOUKAMU;

- yMeTb BBIOMPATh TOJIXOSIIHIA
U3YYCHHBI METOA [UIsl PEIICHUS

3aaa4u, Ppacrio3HaBaThb
MaTEMaTHYCCKHUEC (baKTI)I n
MaTEMaTHYCCKHUEC MOICIHN B

NPUPOJHBIX W OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE;, YMCHHE

HPUBOJIUTH IIpUMEPEL
MAaTEMATUYCCKHUX OTKpBITI/Iﬁ
poccuiickou u MHUPOBOM

MaTeMaTUYECKON HAyKH.

- YMETb ONEpPUPOBATH MOHSATUSAMH:
ONpeJeJICeHue, aKCcuoma, TEeopeMa,
CJIEACTBHE, CBOWCTBO, MPHU3HAK,
JI0Ka3aTeNbCTBO, PaBHOCHUJIbHBIE
(bopMyITHPOBKH; yYMEHHE
dbopMynupoBaTh o0OpatHOE u
MPOTUBOIIOJIOKHOE  YTBEPKJICHHE,
MPUBOIAUTH pUMEpPbI u




KOHTPIPUMEPHI, UCIOJIb30BATh
METOJ MaTeMaTHYeCKOW WHIYKIUH;
IPOBOJIUTH JI0Ka3aTeNbHbIe
paccyXIeHHs MpH pelIeHUH 3ajad,
OLICHHUBATh JIOTUYECKYTO
HPaBIIBHOCTD PACCYKICHUH;

- YMETh OIIEpUPOBATH MOHSATHUIMHU:
MHO>KECTBO, MIOJIMHO>KECTBO,
olepaldd  HAjJA  MHOXECTBAMU;
YMEHHE HCMOJIb30BATh TEOPETUKO-
MHOXECTBEHHBI  ammapaTr  Juis
OINKCAHMs PEATbHBIX IPOLECCOB H
SIBJICHUH ITPY PEIICHUH 33/1a4, B TOM
gucine W3 APYTMX  y4eOHBIX
IPEIMETOB;

- YMETh OIIEpUPOBATH MOHSATHUIMHU:
rpad, CBs3HBIN rpad, AepeBo, LUKI,
rpadp Ha IJIOCKOCTH; yMEHHE
3aJaBaTh M ONHUCHIBaTh  Trpadbl
pa3IuYHBIMU crocobamu;
UCTIONB30BaTh Ipadbl MPH PELICHUH
3a1ad;

- yMeThb CBOOOJHO ONEPUPOBATH
HOHATHSAMHU: codeTaHue,
IepecTaHOBKa, YHCIO COYETaHUH,
YHUCIIO MEePECTaHOBOK; OMHOM
HeioToHa;  ymMeHHe  IPUMEHSTH
KOMOWHATOPHBIE (baxThI "
paccykIeHHs Ui PEeLIeHUs 3aay;
-yMETh OIIEPUPOBATH MOHSATHUIMHU:
HaTypaJbHOE YHCIIO, IIeJI0€ YHCIIO,
OCTaTOK IO MOJYJIIO, PAIlOHATIBHOE
YHCII0, HPPAMOHATIBHOE  YHCIIO,
MHOXECTBa HaTypaJbHbIX, IIEIBIX,
palMoOHANBHBIX,  JCHCTBUTEIBHBIX
4uced;  YMEHHE  HCIIOJIb30BaTh
NPU3HAKY JETUMOCTH, HAUMEHbIITHHA
o0ImuMii nenuTenh W HAaWMEHbINEe
obmee kpaTHoe, anroput™ EBkimaa
IpU PEHICHUH 3aj]ad; 3HAaKOMCTBO C
Pa3InIHBIMU HO3UITOHHBIMA
CHCTEMaMH CUHMCIICHHUS;

- yMeThb CBOOOJHO ONEPHUPOBATH
NOHATUSMH: CTENEHb C  IENbIM
nokaszareseM, KOpeHb HaTypalbHOM




CTEINEHH, CTENEHb C PalMOHAIbHBIM
MOoKa3aTeseM, CTENEeHb C
JIEUCTBUTEIbHBIM (BEIICCTBEHHBIM)
nokaszarejeM, Jorapugm yucia,
CUHYC, KOCHHYC M  TaHI€HC
MIPOU3BOJIBLHOTO YUCIIA;

- YMETb OINEpUpPOBaTh MOHITUIMHU:
TOKJECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMA YPaBHEHUU U
HEPaBEHCTB, PaBHOCUIILHOCTh
ypaBHEHUW, HEPABEHCTB U CHUCTEM,
paloHaIbHble, HppalOoHaIbHbIE,
MOKa3aTelbHbIE, CTETICHHBIE,
norapupMHUUECKHE,
TPUTOHOMETPUUECKUE  YpaBHEHHUS,
HEpPaBEHCTBA W CHUCTEMBbI; YMEHHE
peuiaTh ypaBHEHHs, HEPABEHCTBA U
CHUCTEMBbI C TOMOIIBIO PA3IUYHBIX
NpUEMOB;  pelaTh  YpaBHEHHS,
HEpPaBeHCTBA M CHUCTEMBl  C

apaMeTpoM; MPUMEHSTh
ypaBHEHUS, HEPaBEHCTBA, ux
CUCTEMBbI TUISE pelieHus

MaTeMaTHYECKHUX 3aJad M 3a7ad U3
pa3IUYHBIX O0JIacTell HAyKu WU
pEAbHOM )KU3HU;

-yMeTh  CBOOOJHO  OMEpPUPOBATH
HNOHATUSAMH:  Tpaduk  QyHKUIUH,
obpatHass (QyHKIUS, KOMIO3UIIUS
byHKIMA, JHHEHHaAs — QYHKIUA,
KBaJpaTuyHas (PyHKIMs, CTEIIEHHAS
GyHKIHMS ¢ TENbIM  TTOKa3aTelieM,
TPUTOHOMETPUYECKHE byHKIUH,
oOparHbIe TPUTOHOMETPHUECKUE

byHKIMY, NOKa3aTeNlbHast u
JorapupmMuUecKas ¢byHKIMY;
yMEHHUE CTPOUTH rpaduku
byHKIHH, BBITTOJTHATH
npeoOpa3oBaHus rpadukoB
byHKIIHIA;

YMEHHE UCIMOJIb30BaTh TpapuKu
(GYHKUMA [UIS U3y4YeHHs MPOLIECCOB
U 3aBUCHUMOCTEH IIpU PELICHUH
3aad = M3 JIpYyrUX  y4eOHBIX




IIPEAMETOB U W3 pealbHOU KU3HH;
BBbIpaXaTh bopmynamu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

YMEHHE CBOOOJHO ONEPUPOBATH
HOHSATHUAMH: YETHOCTh (pyHKIHH,

MEePUOIUYHOCTh byHKIHH,
OTPAaHUYEHHOCTh byHKIHH,
MOHOTOHHOCTbD byHKIHH,

IKCTpeMyM (YHKLNHU, HauboublIee
U HauMeHbIlee 3HaYCHHs (DYyHKIMH

Ha MIPOMEXKYTKE; yMEHHE
MIPOBOIUTH WCCIICIOBAHUE
byHKINH,

YMEHHUE HCIOJIb30BaTh CBOMCTBA H
rpa¢ukn  QYHKOUA JUIST  PEIICHHS
YPAaBHEHUI, HEPABEHCTB M 3a/4ad C
napaMeTpamu;  HM300pakaTh  Ha
KOOPAMHATHOMN IUIOCKOCTH
MHOXECTBA PCIICHUI YpaBHEHWIA,
HEPaBEHCTB U UX CUCTEM;

- yMeThb CBOOOJHO ONEPUPOBATH
MNOHATUSMHU:  TOCIIEIOBATEIbHOCTb,

apudmMeTnuecKas nporpeccus,
reoMeTpuIecKast IpOrpeccHs,
OECKOHEYHO yOBIBaromas
reoMeTpHYecKast MIPOTPECCHs;
YMCHUC 3a1aBaTh

nocCJIICAOBATCIbHOCTH, B TOM YHCIIC

c MIOMOIIBIO PEKYPPEHTHBIX
dbopmy;

- YMETh OIEPUPOBATH TMOHSTHSIMHU:
HETPEPHIBHOCTH byHKIHH,

ACUMIITOTHI ~ Tpaduka  (yHKIHH,
nepBasi W BTOpasi IMPOHU3BOHAS
(GyHKIMM,  TEOMETpUYECKHH U
bu3HYECKU CMBICT TPOU3BOTHOM,
nepBooOpasHas, oTpeeTICHHBIH
UHTETpa; yMEHHE  HaXOJUTh
aCUMIITOTHI  Tpaduka  QyHKIUH;
YMEHHE BBIYUCIATh TMPOU3BOJHBIE
CYMMBI, TPOU3BEICHHUS, YACTHOTO U
KOMIO3UIMK  (PYHKIHA, HAXOAHUTh
ypaBHEHHE KacaTelbHOU K rpauky
byHKIUY;

yYMCHHE UCIOJIb30BaTh




MMPOU3BOAHYIO [JId MCCJICAOBAHUSA

byHKIHH, s HaxXO0XXICHUA
HaWJIyYIIETO pelenus B
HpI/IKJIa,Z[HBIX, B TOM YHucCJje
COIMAIEHO-OKOHOMHYECKHX u
bU3IIECKUX 3ajadax, IUIA
oTnpeeICHUs CKOPOCTH u

YCKOPEHHsI; HAXOAWTh IUIOMIaTu M
o0beMbl  (UTYp C  MOMOIIBIO
UHTETpaia; TMPUBOJIUTH MPUMEPHI
MaTeMaTHYECKOTr0 MOCTUPOBAHUS
¢ noMomupio auddepeHInaTbHBIX
YpaBHECHUM;

- YMETh OIIEpUPOBATH MOHSATHUSMHU:
KOMIUIEKCHOE YHMCIIO, COTPSKEHHBIE
KOMIUIEKCHBIC YHCa, MOAYJIb H
apryMeHT KOMIUIEKCHOTO 4YHClIa,
¢dopma 3anmucH KOMIUICKCHBIX YHCEl

(reomerpuueckas,
TPUTOHOMETPHUECKAs "
anreOpanveckas); yMETh
MIPOU3BOIUTH apudmeTnyeckue
neicTBUs C KOMIUIEKCHBIMU
YHUClIaMU; TPUBOAUTH  MPUMEPHI
UCIIOJIb30BaHUs KOMIUIEKCHBIX
qHCcen;

- yMeTh CBOOOJHO ONEpPHUPOBATH

MMOHATUSIMU: cpenHee
apudmMeTHuecKoe, MeaMaHa,
HanOOJIbIIIEE u HarMEHbIIIEe

3HAUeHMs, pa3Max, JuUcIepcus,
CTaHJAapPTHOE  OTKJIOHEHHE I
ONMCAHUSI  YHUCIOBBIX  JJAHHBIX;
yMEHHue UCCIIEI0BATh
CTaTUCTHYECKUE JIaHHBIE, B TOM
qrcie C IpUMEHEHHEM
rpadu4ecKux METOJI0B u
JJIEKTPOHHBIX CPEACTB; TpauIecKu

HCCJIEIOBATh COBMECTHBIE
HAOJII0/IEHUS C TIOMOIIBIO AUAarpaMM
pacceuBaHus u JIMHEHOMN
perpeccuy;

- yMeTh HaxOJUThb BEPOSTHOCTH
COOBITUM C UCIOJIL30BAHUEM
rpaduuecKux METOJIOB; MPUMEHSTH




JUIs  pemieHus 3a1ad  (popMyJibl
CJIO’KEHUS U YMHOEHUS
BEPOSTHOCTEH, (HOpMyIy TOJIHOM
BeposATHOCTH, (hopmyny beprymy,

KOMOWHATOPHBIC (bakThI "
dbopMyIibl; OLIEHUBATh BEPOSITHOCTU
peanbHBIX COOBITHIA; yMEHUe
ONEepUpPOBATH MOHATUSIMH:
ClIy4yanHas BEJIMYMHA,
pacnipeneneHue BEPOATHOCTEM,
MaTeMaTU4YecKoe 0XKHJIaHHE,
JIUCIIepCust u CTaHAapTHOE
OTKJIOHEHHE CIIyYalHOW BEIUYHUHBI,
byHKIIUN pacnpeneneHus u
IJIOTHOCTH PaBHOMEPHOTO,

MIOKA3aTeIbHOIO M HOPMAJIbHOIO
pacIpeneieHui; yYMEHHE
MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX
pacupenciieHuid I peuieHus
3a/1a4; 3HAKOMCTBO C MOHSATHIMMU:
3aKOH OOJIBIIMX YHUCEN, METO/bl
BbIOOPOYHBIX UCCIIEI0OBaHU;
YMEHME  IPUBOIUTH  NPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJBIINX YHUCEI
B TPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSX;

- yMeTh CBOOOJHO ONEpPHUPOBATH
HOHSTUSMHU: TOYKa, npsimas,
IIJIOCKOCTB, IIPOCTPAHCTBO, OTPE30K,
Jqy4, TUIOCKUM yTOJ, JBYIpaHHBIN

yToJI, TPEeXTPaHHBIH yro,
nepeceKaroyecs, napauienbHble U
CKpEIIMBaOIINEecs npsIMbIE,
napauIeTbHOCTh "

NEPIEHAUKYJSIPHOCT  NPAMBIX H
IIJIOCKOCTEH, yroi MEXKIY
IPSIMBIMH, YIOJI MEXKIY MpPSIMOU H
IUIOCKOCTBIO, yroin MEXIY
IUIOCKOCTSIMU; YMEHHE
MCIIOJIb30BaTh NPH PEIICHUM 3ajad
U3ydyeHHble (aKTl U  TEOPEMBI
IJIAHUMETPUHU; YMEHHE OLCHUBATH
pa3mepbl 0OBEKTOB B OKPYXKAIOIIEM
MUpE; yMeHue OIIEpPUPOBATH
MOHATUSIMU: MHOT'OI'PaHHUK,




ceueHue MHOT'OT'paHHUKA,
MPABUIIbHBII MHOT'OTpPaHHUK,
npusMa, nupamuna, ¢urypa
MOBEPXHOCTh BpAILCHUS, IMINHJD,
KOHyC, 1miap, cdepa, pa3BepTKa
MIOBEPXHOCTH, CCUCHHsI KOHyca H
WIMHPA, MapauIeIbHbIC OCH WJIH
OCHOBAHHIO, ceueHHe mrapa,
IUIOCKOCTh, Kacaromasicsi  cepsl,
IIMH/IpA, KOHYCAa; YMEHHE CTPOHUTD
ceueHue MHOT'OT'paHHUKA,
n300paxkaThb MHOTOTPaHHUKH,
(GUryphl ¥ MOBEPXHOCTH BPAILICHHS,
UX CEYCHHS, B TOM 4YHCIE C
MIOMOIIIBIO  JJICKTPOHHBIX CPEJCTB;
YMEHHE  TPHUMEHSITh  CBOWCTBA
TEOMETPUUYECKUX duryp,
CaMOCTOSITENNFHO  (hOPMYJIMPOBATH
OTIpeNieNIeHus] U3ydaeMbIX (uryp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX U
NPU3HAKAX TEOMETPUIECKUX QHTYp,
00OCHOBBIBAaTh HJIM  OIPOBEPraTh
uX; YMEHHUE IPOBOJTUTH
KJ1acCU(PUKAITHIO buryp o
pa3IMYHBIM MPU3HAKAM, BBITIOIHATH
HEOOXOIUMBIE  JONOJHHUTEIbHbIC
HOCTPOCHHUS;

- yMeTh CBOOOJHO ONEPUPOBATH
HNOHATUSAMH:  IUIOWAAb  (UTYPBI,
o0beM (urypsl, BeIWYHMHA YTIJIa,
paccrosiHue oT TOYKH hi (o)
IUIOCKOCTH,  PAcCTOSIHHE  MEXIY
NPSIMBIMH,  PAacCTOSTHUE  MEXIY
IUIOCKOCTSIMH,  IUIOIIAAbL  chepsl,
IUIOINAJb TOBEPXHOCTH MUPAMUIBI,
NpU3MBI, KOHYCa, [IHIUHIPA, 00BeM
Ky0a, IIPSIMOYTOJIBHOTO
napaienenurnesa, MTUPaMUJIBI,
NPU3MBI, IIWIMHAPA, KOHYyCa, IIapa;
YMEHHE  HaXOAWTh  OTHOIICHUE
00BbeMOB MOJ00HBIX PUTYD;

- yMeTh CBOOOJHO ONEPHUPOBATH
HOHSATHSMH: JBIKEHHE,
napasuiebHbIN IEPEHOC,
CUMMETpPUS Ha IUIOCKOCTH U B




MPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue noxoowus,
oJ00HbBIE burypsr; yMEHHE
pacrmo3HaBaTh paBHbIC U MOJOOHBIE
burypsl, B TOM 4YHCl€ B MPHUPOAE,
HCKYCCTBE, AapXHUTEKType; yMEHHE
UCIIOJIb30BaTh reoMeTpUUYecKre
OTHOUICHHS, HaXOJUTh
TreOMEeTPHUYECKUE BEIMYUHBI (IJTUHA,
yroi, IUomanb, oO0beM) MpH
pENIeHNH 3a/1a4 U3 JPYTUX yUeOHBIX
IIPEAMETOB U U3 PEAIbHOM KU3HH;

- yMeThb CBOOOJHO ONEPUPOBATH
MOHSTUSIMHU: PsIMOYTOJIbHAS
CUCTeMa  KOOpJUHAT, BEKTOD,
KOOpAMHATBHl TOYKH, KOOPJIWHATHI
BEKTOPA, cymMma BEKTOPOB,
MPOW3BEICHHE BEKTOpa Ha YHCIIO,
pasnokeHue BEKTopa Mo 0Oaswucy,
CKaJIsIpHOE pOM3BE/ICHUE,
BEKTOPHOE IPOU3BEACHUE, YTOJ
MEXIy BEKTOPaMH; yMeHHE
HCIIOJIb30BaTh BEKTOPHBII u
KOOPJMHATHBIN METOJ JUIs pelICHUS
FeOMETPUUECKUX 3aJad U 3aj1ad
OpPYTHX  Y4eOHBIX  TIPEIMETOB;
OTIEpUPOBATH MOHSATUSMHU: MaTPHIlA
2x2 u 3x3, onpeaenuTenb MaTPULIbI,
reOMETPUYECKUIN CMBICIT
OTIpeeNUTENS;

- YMETb MOJEIUPOBaTh peajbHbIC
CUTyalldd Ha $S3bIKE MAaTEeMaTHKH;
COCTaBJISITh BBIpaXECHMUS,
YpaBHEHHS, HEPAaBEHCTBA U HUX
CUCTEMBl IO YCIOBHIO 3a/ayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENN
C  WCIOJB30BAHUEM  ammapara
anreopsl, WHTEPIPETUPOBATH
MOJIyYEeHHBI pe3yNbTaT; CTPOUTH
MaTeMaTHU4ecKue MOJIEH c
MOMOIIbIO FeOMETPUUYECKUX
NOHSITHA W  BEIWYWH, peliarh
CBSI3aHHBIE C HHUMH MPAKTUYCCKHE
3a/1a4u; COCTaBJISTh
BEPOATHOCTHYIO MOJIeTTh "




HHTEPIPETUPOBATH IIOJIy YCHHBIN
pe3ynpTar; pemarb NpUKIaIHbIe
3a1a4u CpeacTBaMu
MaTEMaTUYECKOT0 aHalu3a, B TOM
YHUCJIE COLUAIbHO-3KOHOMHUYECKOTO
1 (PU3UIECKOTO XapaKTepa;

- YMeHue BbIOMpaTh MOJIXOIAIIMMA
METOA Uil pELICHHd  3aJauu;
IIOHHMMAaHUC 3HAa4YNMOCTHU
MaTEMAaTUKN B HN3Y4YCHUU
MIPUPOTHBIX " 00IIIECTBEHHBIX
IIPOLIECCOB W SIBJICHUH; YMEHHE
pacro3HaBaTh IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B HMCKYCCTBE, YMEHHE

IPUBOINUTH IIPUMEPbI
MaTeMaTHYeCKUX OTKPBITUI
pOCCUiCKOU u MHUPOBOM

MaTE€MaTU4YeCKON HayKH

OK 02
Hcnonbp3oBath
COBPEMEHHBIE
CpencTBa  TIOMCKA,
aHaIM3a "
UHTEPIIpETaluu
uHopManuy, u
UH(POPMALIMOHHbIE
TEXHOJIOTUH  JJIS
BBITIOJIHEHUS 3a/1a4
npodecCuOHATbHON
JeATEIIEHOCTH

B oOmact 1EHHOCTH  HAYYHOTO
MO3HAHUS:

-c()OPMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH i
00IIIECTBEHHON MIPaKTHKH,
OCHOBAaHHOTO Ha Juajore KyJjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIbTYPHOM MUDE;

- COBEpLICHCTBOBAaHUE SI3BIKOBOM U
YUTATEIBCKON KYJIBTYPhI KaK CpEICTBA
B3aUMOJICHCTBUS MEXIY JIIOABMU U
MTO3HAHMS MUDA;

- OCO3HAHWE IIEHHOCTH HAy4YHOU

JIESITENILHOCTH, TOTOBHOCTB
OCYLIECTBIISATh MIPOEKTHYIO H
HCCIIE0BATENbCKYIO0 NeSITENLHOCTh
WHJMBUIYAIbHO U B TPYIIIIE.
OsnageHue YHUBEpCaTbHBIMHU
y4eOHBIMU MO3HAaBaTEILHBIMU
NEUCTBUSIMU:

B) pabota c uHbopmaIuei:

- BJIaACTH HaBbIKaMU MOJIyUCHUA
uHpOpMalUd M3 HMCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSATCIIBHO OCYHICCTBIIATH
MOWCK, AaHAJINW3, CHCTEMAaTU3alUI0 U
HUHTEPIPETAIHIO UHpOpMaIUU

- YMCTh OIICpUPOBATH MMOHATUAMU:

panyoHagbHas byHKIHS,
IoKa3areyibHas GyHKIHS,
CTElEeHHas byHKIHS,
norapupmMudeckas byHKIWMS,

TPUTOHOMETPHUYECKHE GyHKIHH,
oOpatHple  (YHKIMH;  yYMCHHE
CTpOUTh  TpaQuKH  H3YyYEHHBIX
(GyHKUMH, HCIONB30BaTh TpaduKu
Opd  M3YYCHHU  TPOLECCOB U
3aBUCHMOCTEH, NPH PEIICHUH 33134
U3 JPYruX ydeOHBIX MpPEAMETOB H
3aa4 = W3 pEAIbHOM  JKHU3HH;
BBIPQKAThH dbopmynamu
3aBHCUMOCTH MEX/1y BEJITUUYNHAMH;

- YMETh OIEpUPOBATH MOHATHSIMHU:
TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPaBHEHUH U
HEpaBEHCTB, PaBHOCHIIBHOCTh
yYpaBHEHUH, HEPABEHCTB M CHCTEM,
pannoHaNbHBIE, HPpPALMOHATBHEIE,
noKa3aTeJbHbIE, CTETICHHBIE,
JorapupMHUEcKue,
TPUTOHOMETPUYECKHE  YPaBHEHUS,
HEpaBEHCTBA M CHUCTEMbI; YMETh
pemiate ypaBHEHHsS, HEPABEHCTBA U




Pa3IMYHBIX BHJIOB 51 dopm
IIPEACTABICHUS;
- CO3/1aBaTb TEKCThl B PAa3JIMYHBIX

dbopMaTtax ¢ yYeTOM Ha3HAYCHHUS
uHbOpMAIIM H TIEJICBOW ayAUTOPHH,
BBIOMpas ONTUMAJTBHYIO bopmy
MIPEJICTaBIICHHUS U BU3yaJIH3allHH;

- OILICHUBATh JTOCTOBEPHOCTb,
JICTUTUMHOCTbD I/IH(l)OpMaI_[I/II/I, (M
COOTBCTCTBUC IIPABOBBIM U MOpPAJILHO-

9TUYCCKHUM HOpMaM;

- UCIIOJIb30BATh cpenacTBa
WH(pOPMaIMOHHBIX "
KOMMYHHUKAI[HOHHBIX ~TEXHOJIOTUH B
peleHI KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX u
OpraHM3aluOHHBIX 3a71a4 c
COOJII0ICHHEM TpeOoBaHUI

APrOHOMHUKH, TEXHHUKU OE30MaCHOCTH,
pecypcocOepexeHus,
MPABOBBIX W 3THYECKUX HOPM, HOPM
nH(pOpPMaMOHHOM 6€30MacHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHUS H

TUT'UCHBI,

3aIATHI nHpopmaruu,
nH(pOPMaITMOHHOMN 0e30macHOCTH
JIMYHOCTU

CUCTCMbI C IOMOIIBIO PA3ZJIUYHBIX

IIPUEMOB;  pelaTb  YpaBHEHHS,

HCPAaBCHCTBA u CHUCTCMBI C

apaMeTpoM; IIPUMEHSTD
YpaBHEHUS, HEPaBEHCTBA, 170:¢
CHUCTEMBI TUTSL peueHus

MaTeMaTHYeCKUX 3aJad W 3a7ad H3
pa3nmuuHbIX Oo0JacTell HaykKu U
pEaAbHOM )KU3HU;

- yMeTh CBOOOJHO ONEpPUPOBATH
MOHATUSIMH: JIBIDKCHHE,
napasuiebHbIA IEPEHOC,

CUMMETPUA Ha IIUIOCKOCTH W B

IIPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHue noxoous,
mo00HbIE burypsr; yMETh

pacro3HaBaTh paBHbIE U MOJOOHBIE
¢urypel, B TOM 4YuClIeé B HPUPOJE,
UCKYCCTBE,

apXUTEKType; yMEThb

HCIIOIB30BATh reOMETPHUYECKUE
OTHOIIEHUS, HaXOIUTh
TFCOMETPHUYCCKHE BEIIMUMHBI (JITTUHA,
yroja, IUIomangs, o0beM) TIpH
PEIICHHUHN 3a/1a4 U3 JPYTHX YIeOHBIX

MPEIMETOB U U3 PEaIbHOM JKU3HU

OK 03
[InanupoBath u
pean30BbIBaTh
coOCTBEHHOE
npodeccCuoHaIbHOE
u JUYHOCTHOE
pasBuTHE,
PeIPUHIMATEIHC

Kyl JesTeIbHOCTD
B
npodecCHOHATbHON
chepe,
UCTIOJIb30BaTh
3HaHUS o
¢duHaHCOBOM
IPaMOTHOCTHU B
Pa3ITUYHBIX
KU3HEHHBIX

CUTyanusax

B obnacti JayXOBHO-HPaBCTBEHHOTO
BOCIIUTAHHUS:

-- ¢(pOopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMA, STHYECKOTO ITOBEACHM,

- CITIOCOOHOCTH OIEHUBATh CUTYAITUIO 1
MPUHUMATh  OCO3HAHHBIC  PEIICHUS,

OpUEHTHUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAHHE JIMYHOIO BKJIaJa B
MMOCTPOCHHUE YCTOWYUBOTO Oy TyIIEro;

- OTBETCTBECHHOE OTHOIICHHUE K CBOUM
poouTensM W (WIM) APYTUM YJIEHAM
CEMbH, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATHS I[IEHHOCTEU
CEeMEMHOM JXU3HM B COOTBETCTBHUU C
TpaauuusiMu HapooB Poccun;
OsBnageHue YHUBEpCAIbHBIMU
PEryJIsTUBHBIMU JIEUCTBUSIMU:

a) caMOOpraHu3aIus:

- YMCTh OIICpUPOBATH IMMOHATUAMU:

palyvoOHaIbHBIC, UPPaLUOHAIbHBIE,
noKa3aTesbHbIE, CTETICHHBIE,
norapupMHUUECKHE,

TPUTOHOMETPUYECKHE YPABHEHHS U
HEPAaBEHCTBA, X CUCTEMBI;
- YMETh ONEpPUPOBATH MOHSATUSMU:

MHOTOT'paHHHK, CeueHUe
MHOT'OTPaHHUKA, KyO,
napaiesienume], npu3Ma,

nupamuia, GUrypa U MOBEPXHOCTH
BpaIlleHHs, IWIMHIpP, KOHYC, MIap,
ctepa, ceueHus pUTypsl BpaIICHUS,
TUIOCKOCTh, Kacaromasicsi  c(epsl,
miomanb

HWINHIPA, KOHYca,

IMMOBCPXHOCTU MNHUPaAMHUIbI, NPU3MBI,

KOHYCa, HWIAHIPA, II0MAaahb
cdepsl, 00BeEM KyOa,
PSIMOYTOJIBHOTO




- CaMOCTOSITETIbHO  OCYIIECTBIIATH
MO03HABATEIbHYIO JesTeNbHOCTD,
BBISIBIISAITH  MIPOOJIEMBI, CTaBUTh H
dbopMynupoBaTh COOCTBEHHBIC 3aJla4d
B 00pa3oBaTelIbHON JCSATEIHHOCTH H
KU3HCHHBIX CHTYaIIUsX;

- CaMOCTOSITETIbHO COCTAaBJISATH ILJIaH
pemieHUst  MPOOJIEMBI €  YYETOM
UMEIOIIUXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
CIOCOOCTBOBaTh  (POPMHUPOBAHUIO H
MPOSIBJICHUIO IIUPOKOW SPYIUIMUA B
pasHBIX 00JIACTSX 3HAHHMA, MOCTOSIHHO
MOBBIIIATh CBOW 0Opa30BaTENbHBIA W
KYJIbTYpHBI YPOBEHB;

0) CAMOKOHTPOJIb:

UCTOJIb30BATh MPUEMBI peIeKCUN IS
OLIEHKM CHUTYyalluH, BBIOOpa BEpPHOTO
peleHus;

- yMeTh OIICHMBAaTh PUCKH H
CBOEBPEMEHHO TPUHUMATh PEUICHUS
M0 UX CHIDKEHUIO;

B) SMOITMOHAJIbHBIN HHTEJIEKT,
MpeIoIararmnit
c(hOpMUPOBAHHOCTH:

BHYTpEHHEHN MOTHBAIUH,
BKJIFOUAIOLIEN CTpEMIIEHUE K

JOCTHIXKCHUIO neian n ycCrexy,
ONTHMHU3M, MHUIMATUBHOCTH, yMEHHE
JeHCTBOBaTh, HMCXOAS W3  CBOHUX
BO3MOYXHOCTEH;

- OMITaTHH, BKIIOYAIOIIEH CIOCOOHOCTD
MOHUMATh AMOIIMOHAIBHOE COCTOSHHE
IpYTHX, YUYUTHIBATH €ero pu
OCYHICCTBIICHUN KOMMYHHKAIUH,
CIOCOOHOCTh K COYYBCTBHIO U
CONEPEKNBAHUIO;

- COIMAIBHBIX HABBIKOB, BKIFOYAIOIINX
CIIOCOOHOCTH BBICTPaNBaTh OTHOILICHHUS
C JpYyTMMH JIOIBMH, 3a00THTHCH,
[pOSABIIATE HUHTEPEC U  paspellarb

napaenenunena, TUPaMUJIbI,
NpU3MBI, IWIMHAPA, KOHYyCa, Iapa;
YMEHHE n300paxkaTh
MHOTOTPAaHHUKH M  TOBEPXHOCTH
BpAIIEHHs, UX CEYCHUS OT PYKH, C
HIOMOIIIBIO YEePTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX
CPEICTB; yMETh  pacIlo3HaBaTh
CUMMETpPHIO B IPOCTPAHCTBE; YMETh
pacro3HaBaTh NpaBUIIbHbIC
MHOTOT'paHHHKH;

- YMETh OIEpUPOBATH MOHATHIMHU:
IpSMOYTOJIbHAS cucTemMa
KOOPJMHAT, KOOPJMHATHl TOYKH,
BEKTOP,  KOOPJAMHATHl  BEKTOPA,
CKaJIIPHOE  TPOW3BEICHUE, YTOI
MEXKITY BEKTOpaMH, cymma
BEKTOPOB, IPOU3BEIECHHE BEKTOpa
Ha YHUCIIO; HAXOAUTh C IOMOIIBIO
U3YyYEHHBIX (QOPMYJT KOOPJUHATHI
CepeHBl  OTpe3Ka, PacCTOSHUE
MEX/Ty IBYMSI TOUKaMH

KOH(JIUKTBI
OK 04 | roToBHOCTH K CaMOpAa3BUTHUIO, |- YMETh ONEPUPOBATH MOHATUSIMHU:
D¢ dekTuBHO CaMOCTOSITEIIbHOCTH U |CIy4YalHBI OMNBIT M CIydYailHOE




B3aMMOICHCTBOBATH
U  pabotatb B
KOJIJICKTHBE n
KOMaH/Ie

CaMOOIIPEENICHHUIO;
-OBJIaJICHUE HaBbIKAMU yueOHo-
HCCIEA0BATENIbCKOM, IIPOEKTHOM U

COITMAJIbHOM JIESATCIHHOCTH,
Osnanenne YHHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JE€HCTBUSIMH:

0) coBMeCTHAsA IEeATEIbHOCTD:

- IMOHUMATh n HCIIOJIH30BaTh
MPEUMYILLECTBA KOMaHJHOH u
WHIUBUAYATHHOU PabOTHI;

COBMECTHOM

- NpUHHUMATh noeiaun

ACATCIIbHOCTH, OpFaHI/I3OBI>IBaTI> nu
NEUCTBUSI IIO €€

COCTaBJIATH

KOOPJIMHHUPOBATH
JIOCTHIKECHMIO:
JNEUCTBUM, paclpeneisiTh
YYETOM MHEHUU

IUIaH
poi  C
YYaCTHUKOB
o0CyXJaTh pe3ylbTaThl COBMECTHOM
paboTsr;

- KOOpPJAMHHMPOBAaTb M  BBIMOJHSITH
paboty B
BUPTYyQIPHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS,

- OCYIIECTBIISATh
CTpaTEeTHYeCcKoe MOBEJICHUE B

Pa3lIMYHBIX  CHUTyalUsiaX, JIIPOSABIATH

YCIIOBUAX pCajibHOTrO,

IIO3UTUBHOC

TBOPYECTBO M BOOOpa)KeHHE, OBITH
WHULIMATUBHBIM.
OBnanenue YHUBEpCaTbHBIMU
PEryJIsTUBHBIMU JIEUCTBUSIMU:

T') IPUHATHE ce0s U APYTHUX JIIOJICH:

- TPUHHAMATh MOTHBBI M apTyMEHTBI
IPYTHUX moaen npu

PE3YIBTATOB ACATCIbHOCTH;,

aHaJIn3¢

- TMpU3HaBaTh CBOE MPaBO U IMPABO
JPYTHX JIFOJIeH HA OIITNOKHY;

- pa3BUBaTh CIOCOOHOCTH IMOHUMATH
MU C TTO3UIUHU APYTOTO YEIOBEKa

coOBITHE, BEPOSTHOCTh
CllydaliHOrO ~ COOBITHS;  yMETh
BBIYUCIIATH BEPOSITHOCTb c
UCTOJIb30BaHUEM  rpaduyecKux
METO/IOB; MPHMEHATH (HOPMYIIBI
CIIOXKEHUS u YMHOKEHUS
BEPOSTHOCTEH,  KOMOHHATOPHBIE

bakTel 1 GOpMYJIBI TIPU PEIICHUH
3ala4y; OLCHUBATH BCPOATHOCTHU
pEATBbHBIX COOBITUN; 3HAKOMCTBO
CcO CquaﬁHBIMH BCIIMYNHaAMU,

YMEHUE  MPUBOAUTH  IIPUMEPHI

MIPOSIBIICHUS OOJTBIITNX

YHUCCII B

3aKOHa
PUPOIHBIX u
OOIIECTBEHHBIX SBJICHUSX;

- yMeTh CBOOOJHO OIEPUPOBATH
IIOHATUAMHU:. CTCIICHb C LCJIbIM
MOKAa3aTeNeM, KOPEHb

HaTypaJIbHOM CTEIIEHHU, CTEIEHb C

pauroHaAIBLHBIM IOKa3aTeJIeM,
CTEIEHD c eHCTBUTEIHLHBIM
(BEIIEeCTBEHHBIM ) IIOKa3aTelieM,

Jorapu(M 4Yncia, CHHYC, KOCHHYC
¥ TAaHTCHC TPON3BOJIHOTO YHCIIA;
- yMETh CBOOOJHO OIEPUPOBATH
rpaduk  QyHKIUH,
oOpatHast (pyHKIUS, KOMITO3UIUS
byHKIHH, byHKIHS,
KBaJIpaTHYHAas byHKIHS,
cTenmeHHas (QYHKOUS C  LEJIBIM
HIOKa3aTeJieM,

INOHATUAMU:

JIMHENHAs

TPUTOHOMETpHUYECKne  (yHKINH,
OoOpaTHbIE ~ TPUTOHOMETPHUYECCKHE
GyHKIMM, ~ TOKa3arenbHas U

byHKIUY;
YMETb CTPOUTH TpauKu HyHKITHIA,

JorapupmMuuecKas
BBITIOJIHATH npeoOpa3oBaHuUs
rpa¢ukoB QyHKITHIL;

- yYMEeTh HCIIOJIb30BaTh TpapuKu

(byHKUIMH JUIS U3Y4YCHHUS
IIPOLIECCOB M 3aBUCHUMOCTEH IIpU
pemieHuM  3amad U3 ApPYIUX
y4eOHbIX  MpEeIMETOB M U3
pealbHOM  JKM3HU;  BBIPAXKaTh

dbopMyliaMu 3aBUCHMOCTH MEXIY




BCIMYHUHAMMU,

- CBOOOTHO OIIepHPOBATH
HOHSTHUSMH: YETHOCTh (YHKIUH,
NEePUOIUIHOCTD byHKIHH,
OTPaHUYCHHOCTh byHKIHH,
MOHOTOHHOCTb byHKIHH,
AKCTPEMYyM byHKIHH,
HauOosblllee W HauMEHbIIee
3HaYEHUs byHKIMN Ha
POMEXYTKE; yMETh IPOBOJIUTH

uccie[oBaHne (QyHKIINU;

- YMETh HCIOIh30BaTh CBOKWCTBA U
rpaduku GYHKIMA I8 pEIICHUS
ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C
napamMeTpamu; H300pakaTh
KOOPJMHATHOMN IJIOCKOCTH

Ha

MHOXECTBA PELICHUN ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM

OK 05
OcCyecTBISITh
YCTHYIO u
MMMCbMEHHYO
KOMMYHHUKAITUIO Ha
rOCyJIapCTBEHHOM
s3bIke  Poccuiickoit
Denepanuu c
y4EeTOM
0COOEHHOCTEH
COLIMAJIBLHOTO u
KYJbTYPHOTO
KOHTEKCTa

B o0actu ACTETUYCCKOrO
BOCITMTAHUS:

- JCTCTHYECKOE OTHOIIECHUE K MHpY,
BKJIFOYAsT ICTCTHKY OBITa, HAy4YHOTO M
TEXHUYECKOTO TBOPYECTBa, CIIOPTA,
TPYJia ¥ OOIIECTBEHHBIX OTHOIIICHUI;

- CIOCOOHOCTh BOCTIPUHHMATh

pa3jInIHbIC BHUbI HCKYCCTBaA,

Tpaguuu M TBOPYECTBO CBOETO U

JIpYyTrux HapomI0B, OLIYIIATh
SMOIIMOHAIBHOE BO3JICHCTBUE
HCKYCCTBA;

- yOeXIEHHOCTh B 3HAYUMOCTH JIJIS
JIMYHOCTH n o011ecTBa
OTCUYCCTBCHHOT'O n MI/IpOBOFO

UCKYCCTBa, ATHMYECKHUX KYJIbTYPHBIX
TpaJuLIUi U HAPOJHOI'O TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPD&KEHHUIO B
pa3HBIX BUJAX MCKYCCTBA, CTPEMJICHUE

MPOSABIATH  KauyecTBa  TBOPYECKOM
JUYHOCTH;
OBnanenue YHUBEPCAIbHBIMU

KOMMYHUKaTHBHBIMHU JICHCTBUSIMU:

a) oOlIeHue:

- OCYILECTBJIAITh KOMMYHMKAIIUU BO
BceXx cdepax KU3HU;

- pacro3HaBaTh HeBepOaTbHBIC

- YMCTh OIICPUPOBATH NMOHATUAMMU:

cpenHee apudMeTHIecKoe,
MeauaHa, HanOoJIbIIIEE u
HaVMEHBIIIEe 3HAYCHUS, pa3Max,
TUCTICPCHS, CTaHJapTHOE

OTKJIOHEHHE YHCJIOBOTO Habopa;
yMEHHue U3BIICKATh,
UHTEPIPETHPOBATh WH(POPMALIHUIO,
NpEe/CTaBICHHYI0 B TalluIax, Ha
TUarpammax, rpadukax,
OTPaXKAIOLIYIO CBOICTBA peabHBIX
IPOLIECCOB "
IpPEACTaBIATh HMHGPOPMAIMIO C

MOMOINBIO TaOJIUII U JUArpaMm;

SIBJICHU

UCCIIE/I0BATh CTaTUCTHYECKUE
JaHHble, B TOM  4HCIE C
IPUMEHEHUEM rpadu4ecKux

METO/IOB U 3JIEKTPOHHBIX CPEJICTB;
- YMETh ONepUpOBaATH MOHATUSIMHU:

TOYKa, npsiMas, IJIOCKOCTb,
MIPOCTPAHCTBO, JBYTPAHHBIA YTOJ,
CKPEITUBAIOIIHECS psIMBIE,
napauIeTbHOCTh u

NEPHEHAUKYIISIPHOCTD IIPSIMBIX U

IIJIOCKOCTEH, yroil MEX Y

IPSIMBIMH, YTOJI MEXAY IPSIMOU U
IIJIOCKOCTBIO,

yroin MEeXIy




cpencTBa oOmIeHMS, MMOHUMATh
3HAYCHUC COUAJIBHBIX 3HAKOB,
pacmo3HaBaTh MPEMTOCHUIKH

KOH(MJIUKTHBIX CHUTyallMid W CMST4aTh
KOH()JIUKTHI,

- pa3sBepHYTO M JIOTMYHO H3JIaraTh
CBOIO TOYKY 3PCHHSI C HCITOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB

IIJIOCKOCTAMU, pacCcTodHuC oT

TOYKH OO IIJIOCKOCTHU, paCCTOAHUC

MEXIY [PSIMBIMHM, PacCTOSHHUE
MEXAY MIIOCKOCTSIMU;
- yMETb  WCHOIB30BAaTh  IIPHU

pelIeHNH 3a/1a4 U3y4YeHHbIe (PaKThI
U TEOPEMBI MJIAHUMETPUH; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOIIET0 MUpPa

OK 06 IIposBusate
IPaXIaHCKO-
MaTPUOTHICCKYIO
MTO3HIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE
MIOBEJICHUC Ha
OCHOBE
TPATUIIMOHHBIX
00111e4€eIOBEYECKHUX
I[ICHHOCTEH, B TOM
guClie C  Y4YeTOM
rapMOHU3aIUN
MEKHAIMOHAIBHBIX
U MEXPETUTHO3HBIX
OTHOIIICHUH,
PUMEHSITh
CTaHIaPThI
AHTHKOPPYMIIHOHHO
ro MOBEJECHHS

- OCO3HaHHE 00yJaromuMucs
pOCCUICKON IPaKIaHCKOU
UJCHTUYHOCTH;

- LIeJICHANPaBIEHHOE pa3BUTHE

BHYTPEHHEH TIO3MIIMHM JIMYHOCTH Ha
OCHOBE JTyXOBHO-HPABCTBEHHBIX
Poccuiickon

LIECHHOCTE!  HApOJOB

®enepauuu, HCTOPUYECKUX "
HALIMOHAIBHO-KYJIBTYPHBIX TpPadULIHA,
(GbOpMUPOBaHHE CHUCTEMBI 3HAYUMBIX
IIEHHOCTHO-CMBICIIOBBIX
AHTUKOPPYIILIMOHHOTO
MHPOBO33pPEHHS,

SKOJIOTHYECKON

YCTaHOBOK,

MIPaBOCO3HAHUS,
KYJIbTYPHI,

CIIOCOOHOCTH CTAaBHUThH IIEJTH U CTPOHTH

’KM3HEHHBIE IUIAHEL;

B wacTu rpakgaHCKOTO BOCIIUTAHUS:

- OCO3HAHUE CBOMX KOHCTHUTYI[MOHHBIX

mpaB W O0S3aHHOCTEW, YBaXCHHE

3aKOHA W TIPABOIOPSIKA;

- MIPUHATHE TPaTUIIHOHHBIX

HaIlMOHAIBHEBIX,  OOIIEYEIOBEYECKHUX

T'YMaHHUCTHUYCCKUX U JEMOKPATHYCCKUX

IEHHOCTE;

- FOTOBHOCTb MPOTHBOCTOSATH
HJIE0TIOTHH AKCTPEMU3MA,
HaIlMOHAIN3MA, KceHopoouu,
TUCKPUMHHAIIMA ~ TI0  COI[HAIBHBIM,
PEITUTHO3HBIM, PacoBbIM,
HAIMOHAJILHBIM ITPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
NEATEILHOCTE B UHTEpecax

IPaKIaHCKOTO OOIIECTBA, Y4aCTBOBATh
B CaMOYIIPaBJICHUU B
00111e00pa30BaTENIbLHON OpraHU3ay 1
JETCKO-IOHOIIECKHX OPTaHU3alHsX;

- YMETh OIIEPUPOBATh MOHATUAMU:
IPSIMOYTOJIbHASI CUCTEMA
KOOPJIMHAT, KOOPUHATHI TOUKH,
BEKTOpP, KOOPJIMHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEAEHUE, YIOJl
MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YUCJI0; HAXOJUTh C TOMOULIBIO
U3yYEHHBIX (HOPMYIT KOOPIMHATHI
CEpeIUHBI OTPE3Ka, paCCTOSHUE
MEXAY JBYMs TOUKaMU;

-yMeTb BbIOUpATh MOAXOASIINN
W3YUYEHHBIN METO AJI pEeLICHUS
3a/1ayy, pacro3HaBaTh
MaTemMaTtuueckue (hakTbl U
MaTeEMaTUYECKUE MOJIENH B
IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSAX, B UCKYCCTBE; YMEHHE
IPUBOJIUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUN
pOCCUICKON U MUPOBOI
MaTeMaTU4YECKON HAyKH.

- YMETh ONEPUPOBAThH MOHATHUIMMU:
CIIy4alHBI ONBIT U CIIy4yanHOE

coOBITHE, BEPOSTHOCTh
CllydaliHOTO  COOBITHS;  yMETh
BBIYUCIIATH BEPOSITHOCTb c
UCIOB30BaHUEM  rpaduIecKux
METO/IOB; MPHMEHATH (HOPMYIIBI
CIIOXKEHUS u YMHOKEHUS
BEPOSTHOCTEH,  KOMOHHATOPHBIC

GbaxThl U GOPMYIBI MIPH PEIICHUU
3a1a4; OLEHUBATh BEPOSITHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CIOy4YalHBIMM  BEJIUYHHAMU;

yMEHHE TMPUBOAUTH  MPUMEPHI




- yYMEHHE B3aUMOJCHCTBOBaThH C
COLMAILHBIMHU WHCTUTYyTaMU B
COOTBETCTBHUM C UX (QYHKIUAMUA H
Ha3HAUYCHHEM,

- TOTOBHOCTh K TYMAaHUTApHOH U
BOJIOHTEPCKOM 1€ TEIbHOCTH;
MaTPUOTUYECKOTO BOCITUTAHHUS:

- c(hopMHUPOBAHHOCTh  POCCHMCKOM
rpak1aHCKOM UJECHTUYHOCTH,
MaTpuoTH3Ma, YBAXEHUS K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH
nepen PoauHOM, ropaoctu 3a CBOM
Kpail, cBoro PoauHy, CBOW S3BIK H
KYyJIbTYpy, TMpOUUIOE W HACTOAIIEE
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuu;
- IICHHOCTHOE OTHOIIICHHUE K
rocyJapCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY u MIPUPOTHOMY
HacleAulo, MaMsATHUKAM, TpaJulUsaM
HapoIOB Poccun, JOCTHIXKCHUSIM
Poccun B Hayke, MCKycCTBe, CHOpTE,
TEXHOJIOTUSIX U TPY/IIE;

- uaeiHas yO0eXJIeHHOCTh, TOTOBHOCTh
K ciayxeHutro u 3ammure OTtedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAh0Y;
OCBOEHHBIE 00yJaromuMucs
MEXIPEIMETHbBIC IIOHSATHS H
YHUBEpCAIbHBIE y4eOHBIC JCHCTBHS
(perynaTuBHBIE, II03HABaTCIIbHEIC,
KOMMYHUKATHBHBIE);

- CIIOCOOHOCTH HX HCHOJIb30BAHUSA B
O3HaBaTeIbHOMN Hu COLIMaIbHOMI
MpaKTHUKE, TOTOBHOCTD K
CaMOCTOATENIbHOMY TUIAHUPOBAHUIO M
OCYIIIECTBIIEHUIO y4eOHOI
NeSTeIbHOCTH, OPTaHU3aINH YIeOHOTO
COTpYAHMYECTBA C I€1aroru4eCKUMHI
pabOTHHMKaMH W CBEPCTHUKAMH, K
Y4acCTHIO B MOCTPOEHUH
VHIUBUyaTbHON o0OpazoBaTenbHON
TPaeKTOPHH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHOU U
COITMAJIbHOM JIeATEIIHHOCTH

IMPOSBJICHUA 3aKOHa OOIBIINX

qucen B IIPUPOJHBIX
OOIIECTBEHHBIX SBJICHUSAX

u




OK 07
CopelicTBOBATH
COXPaHECHHUIO
OKpY’Karollen
Cpenbl,
pecypcocoepekeHn
10, MPUMEHSITD
3HAHUA 00
U3MEHECHUU
KIIUMarTa,
TIPUHIIAIIBI
OepexKIINBOTO
IIPOU3BO/JICTBA,

3 pexTrBHO
JIENUCTBOBATE B
Ype3BhIYANHBIX
CUTYaIUIX

- HE MMPpUHHUMATH ,Z[GI>'ICTBI/I$I,

INPUHOCSIIME  Bpex
cpexe;

- yMETh

OKpPY’KaroIlen

MIPOTHO3UPOBATH
HeOIaronpusITHHIC
MOCJIEACTBUSA MpEANPUHIMACMBIX
NEWCTBUM, IPEOTBPALIATh HUX;

- pacCIIMpUTh OMNBIT JEATEIHLHOCTH

9KOJIOTHYCCKHE

3KOJIOTHYECKOM HAITPpaBJICHHOCTU;

- paspabaTeiBaTh IJIaH  pPELICHUS
npobleMbl ¢ y4yeToM  aHaim3a
HUMEIOIIHXCS MaTepHalIbHBIX u
HeMaTepHaJIbHBIX PECYPCOB;

- OCYLIECTBIISITH IIeJICHANPABICHHBIN
MOMCK TMEepeHoca CPeACTB U CIOCOOOB

neicTBUsS B MpodeCcCHOHATBHYIO
cpeny;
- YMCTb NEPCHOCUTDH 3HaAHUA B

MO3HABATCIBHYHO W HNPAKTHYCCKYIO

obiactu KUBHCACATCIIBHOCTH,

- TmpeiaraTb  HOBBIE  TPOEKTHI,
OIIEHMBATh UJEH C MO3WIIMHA HOBU3HEI,
OPUTHHAJILHOCTH, MPaKTHYECKOU
3HAYMMOCTH;

- JaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM,
BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEaIM

- YMETh OIEpUPOBATH MOHATHSIMHM:
¢yHKUMsA, HemnpepblBHAS (YHKIHS,
IIPOU3BOJIHA, nepBooOpasHas,

OIPEIEICHHbIM HHTErpall; yMETb

HaXOAUTh MIPOU3BOJIHBIE
3JIeMEHTapHBIX byHKIMiA,
UCIIONB3YS CIIPaBOYHbIE
MaTepuabl; HCCJIEIOBATh B

NPOCTEHIINX CilydasX (yHKUMU Ha

MOHOTOHHOCTbD, HaXo0OUuThb
HaI/I6OJ'II>H_II/Ie u HAanMMCHBIIINC
3HAYEHUS byHKUIUH; CTPOUTH
rpaduku MHOT'OYJICHOB c
UCTIOJIb30BaHUEM amrmapara
MaTeMaTHIECKOTO aHaJmn3a;
NPUMEHATh  MPOU3BOJHYIO  IIPH
pelICHMKU 3aJa4 Ha AOBHXCHUC,
pemiarhb MIPAKTHKO-
OPUCHTHUPOBAHHBIC 3aa4yu Ha
HaI/I6OJ'II>H_II/Ie n HAanMMCHBIIINEC

3HAYEHMS, Ha HAXOXJICHUE IIyTH,
CKOPOCTH M YCKOPEHUS;

- YMETb OINEpUpPOBaATh MOHSITUIMHU:
JBUKCHHE B MPOCTPAHCTBE,
mo00HbIe GUTYPHI B IPOCTPAHCTBE;
UCII0JIb30BaTh OTHOLIECHHE
II0Iane IIOBEPXHOCTEN u
00beMOB TOAOOHBIX (UTYp TIpH
peIIeHNH 3a1a4;
- YMETb
reoMeTpUUYECKUe BEIMYUHBI (JUHA,
yroJ, IUIOIaas, 00beM, IJIOWAdb
MMOBEPXHOCTH), WCTIOJIB3YS

BBIYHCIIATDH

U3y4eHHBIC (POPMYIIBI U METOBI

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUTIINHBI

2.1. O6beM yueOHOI TUCHUNIMHBI U BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThI

Oovem ¢ uacax

O6beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCHHIIIMHBI 308
B T.4.
OcHoBHoOE coiepkaHmne 234




BT. Y.:

TEeOpeTUIeCcKoe 00ydeHne 130
MPAKTUYECKUE 3aAHATUSA 104
IIpodeccuonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHNe (coep:RaHue 56
NMPHUKJIATHOT0 MOTYJIA)

BT. 4.:

TEOpeTHYEeCcKoe 00yUeHne 4
MPAKTUYECKUE 3aAHATUSA 52
KoncyabTanuu 2
IIpomexyTouyHas aTTecTanus (3K3aMeH, Apyrue GopMbl KOHTPOJIA) 16




2.2. TEMATUYECKHWM IIJIAH ¥ COJAEP)KAHUE YYEBHOW TUCHUTIJIVMHBI «MATEMATHKA»
Paznen 1. [loBTopeHue Kypca MaTeMaTUKA OCHOBHOM IIKOJIBI

Pa3nen 2. IIpssMble U IIOCKOCTH B IPOCTPAHCTBE

Paznen 3. KoopanHaThl 1 BEKTOPHI

Pasznen 4. OcHoBbI TpuroHOMETpUU. TpUTOHOMETpHYECKHE (DYHKIIUN

Pasznen 5. KoMmmiekcHsle uncia

Paznen 6. [lponsBonHas GpyHKIUM, €€ TPUMEHEHHUE

Paznen 7. MHOrOrpaHHUKY U TEIa BpallCHUS

Pazgen 8. IlepBooOpa3zHas GyHKIMH, €€ MPUMECHECHHE

Paznen 9. Crenenu u kopuu. CrenenHas QyHKUIUs

Pazgen 10. [TokazaTenpHas GyHKIHS

Paznen 11. Jlorapudmsl. Jlorapupmudeckas GyHKIus

Paznen 12. MHuoxecTBa. DneMeHThI Teopuu rpadoB

Paznen 13. DneMeHTH KOMOMHATOPHUKH, CTATUCTHUKU U TEOPUU BEPOSTHOCTEH
Pa3znen 14. YpaBHeHus 1 HEpaBEHCTBA

Conep:xaHue yueOHOro Marepuasa (0CHOBHoOe U NMPogecCHOHATbHO-
HaumeHoBanue pa3jiesioB . Oo0bem dopmupyemble
OpPHEHTHPOBAHHOE), J1A00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, NIPUKJIATHOMN
U TeM 4acoB KOMIIETCHIIM U
MOIYJIb (MPU HAJTMYHH)
1 2 3 4
OcHoBHOe conep:kaHne
Paznen 1. IloBTopeHme 22
Kypca MaTeMaTHKHU
. OK-01, OK-02,
OCHOBHOM HIKOJIBI
OK-03, OK-04,
Tema 1.1 Copep:xanne yaeOHOTO MaTepuana OK-05. OK-06
Ienn 51 3a1a4¥ | bazoBble 3HAaHUS W YMEHHUS [0 MaTeMaTHKe B MNPOPECCHOHATBHOH U B OI’( 07 ’
MaTeMaTUKU IIPY | TIOBCEHEBHOM JESATEIHHOCTH.
OCBOCHHH CHCHHANLHOCTH | KoMOMHUPOBAaHHOE 3aHSTHE 2
Tema 1.2 Coneprxanne yd4eOHOT0 MaTeprana
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Uncna wu  BeUUCICHUs. | JleWicTBHS HAJl TIOJOKUTEIBHBIMU M OTPULIATEIHHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
Bripaxenus U | IECATUYHBIMU JPOOSIMHU.
npeoOpa3oBaHuUs JIeHcTBUS CO cTENeHSIMHU, (OPMYIIBI COKPALICHHOTO YMHOXEHHS. 2
KomOunupoBanHoe 3aHsTHE
Tema 1.3. IIpodeccnoHanbHO-0PHEHTHPOBAHHOE coJepkaHue (conep:kanue
['eomeTpus HA TUIOCKOCTH | MPHUKJIAJTHOTO MOIY.JIs1)
Bunbl mnockux GUryp v UX IO,
IIpakTHKO-OpHEHTHPOBAHHBIE 337aUU B Kypce T€OMETPUU Ha TUNIOCKOCTH 2
[IpakTrueckoe 3aHsTHE
Tema 1.4 Coneprxanue yueOHOro MaTepuasa
IIponentneie Beruucienus | [IpocTsie mpoLeHTs, pa3Hble ClIOCOOB! MX BhIYUCIEHHs. CIOKHBIE MPOLIEHTHI
[IpakTuueckoe 3anarue 6
Tema 1.5 Coneprxanne ydeOHOT0 MaTepraa
VYpaBHeHus u HepaBeHCTBA | JIMHEWHBIC, KBaIpaTHbIC, APOOHO-INHEITHBIC YpaBHEHHS U HEPAaBEHCTBA
[IpakTuueckoe 3anarue 4
Tema 1.6 Coneprxanue yueOHOro MaTepuasa
Cucrembl  ypaBHeHUHl ¥ | CriocoOBI pelIeHus] CHCTEM JUHEHHBIX ypaBHeHui. [loHstus: marpura 2x2 u 3x3,
HEPaBEHCTB onpeaenutenb Marpuipl. Meron [Maycca. Cucrtembl HEIMHEHWHBIX YpPaBHEHUU. 4
CucreMbl HEpaBEHCTB
KoMOuHMpOBaHHOE 3aHsTHE
Tema 1.7 Coneprxanue yueOHOro MaTepuasa
BxoaH0#1 KOHTPOIIBL Bouucnenuss u npeoOpa3oBaHus. YpaBHEHHS W HepaBeHCTBa. [eomeTpusi Ha
IIJIOCKOCTH 2
KontponbHas padora
Paznen 2. Ilpsimble u 14 OK-01, OK-03,
IIOCKOCTH B OK-04, OK-07
NPOCTPaHCTBE
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Tema 2.1.

OCHOBHBIE MMOHATHUS
CTEPEOMETPHUU.
Pacnonoxxenune mnpsAMbIX U
IUIOCKOCTEH

Copepxanne yaeOHOTO MaTepuana

[Ipeamer crepeomerpun. OCHOBHBIE TOHATUS (TOYKa, MpsiMas, IUIOCKOCTb,
npoctpaHcTBo).  OCHOBHBIE  akcHOMBbI  cTepeomerpuu.  Ilepecekaroniuecs,
napajulefibHble ¥ CKpeuuBatouiuecss  mnpsimble.  [Ipu3Hak ©  CBOWCTBO
CKpeIMBAIOIUXCs MPAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBHI.

KomOunnpoBanHoe 3aHsTHE

Tema 2.2.
[TapamienbHOCTE IPSIMBIX,
NpsSAMOM U IUJIOCKOCTH,

Copepxanne yaeOHOT0 MaTepuana

[TapannensHple mpsMas U miaockocTb. Omnpenenenue. Ilpusnak. CsolictBa (C
nokaszatenbeTBoM). [lapamnensnbie minockoctu. Onpenenenue. Ilpusnak. CeolicTBa

IUIOCKOCTEH (c poxazarenbcTBOM). Terpa’ap u ero sieMmeHThl. [lapamnenenunen u ero
s1eMeHThl. CBOMCTBA MPOTUBOIOIOKHBIX TPAHEH U AUAroHayiei nmapajiieiaenunena.
[Toctpoenue ceuenuii. Pemienue 3amay.
KoMOuHMpOBaHHOE 3aHSTHE

Tema 2.3. Coneprxanue yueOHOro MaTepuasa

[lepnieH UKy IAPHOCTD [lepnengukynspusie npsimbie. llapannenbHble TpsiMble, NEPHEHAUKYISPHBIE K

IPSMBIX, IPSIMOHN U
IUIOCKOCTH, INIOCKOCTEH

mwiockoctd.  [lpu3Hak  MepneHANKYJISAPHOCTH  MPSAMOM M IUIOCKOCTH.
HoxazarenbctBo. [lepnenaukynsip u HakigoHHad. [lepneHauKyIsipHbIE TIIOCKOCTH.
[Ipu3Hak nepneHIuKyISPHOCTH TIIOCKOCTEN. [Joka3zaTenbCTBo.

PaccTosiHus B mpocTpaHcTBe

KoMOuHMpoBaHHOE 3aHsTHE

Tema 2.4. Coneprxanue yueOHOro MaTepuasa
T Ma Tpex >

cope 0 pe Teopema o Tpex mnepneHAuKYyJsApax. JlokazaTenbCTBO. YToJ MEXIYy MNPAMOM H
TCPHCHANKYIpax IJIOCKOCTBIO. YTOJI MEX/1Y MIIOCKOCTSIMHU

KomOununpoBanHoe 3aHsTHE

Tema 2.5. IIpo¢eccnoHa/ILHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xanue
[TapannenbHsle, NPHUKJIATHOT0 MOAYJISA)
NEPIEHIUKYIISIPHBIE, AxcuoMbl  crepeomeTpuu. lleprneHauKyJIpHOCTH NpPSAMOM M IUIOCKOCTH,

CKpPCIIUBAIOIHECCS IPAMBIC

[apaJuIeIbHOCTh IBYX IIPSIMBIX, MEPIEHIUKYIISPHBIX IIJIOCKOCTH,
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MEPIIEHANKYISPHOCTD INIOCKOCTEMN

HpaKTqucxoe 3aHATUC

Tewma 2.6. Coneprxanue yd4eOHOT0 MaTepuraa
Pemenwue 3anau. [Ipsamblie u | PacnionokeHue MpsSMBIX W IUIOCKOCTEH B MpocTpaHCcTBe. [lepneHIUKyISApHOCTh H
IJIOCKOCTH B | MapauIeIbHOCTh NPSAMBIX U IIockocTel. CKperuBaronmecs npsmbie
MIPOCTPAHCTBE KonTpomnpHas pabota 2
Paznen 3. Koopaunarsl n 14
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOro MaTepuaa
JexapToBbl KOOPAUHATEL B | JlekapTOBEl KOOPAMHATHI B MPOCTpaHcTBe. IIpocTeiilme 3a7aud B KOOPAMHATAX.
NPOCTPAHCTBE. PacCTOsHUE | PaccTostHMe Mk Ty IBYMs TOUKAMH, KOOPIMHATHI CEPEIHHbI OTPE3Ka 4
MCKIY JABYyMsA  TOYKaAMH. | KoMOMHUPOBAHHOE 3aHSITHE
Koopaunatst CepeInHbI
oTpe3Ka
Tema 3.2 Coneprxanne ydeOHOT0 MaTeprana 4
BekTopsbl B mpocTpaHCTBE.
OK-02, OK-03,

Yron Mexay BeKTOpamu. | Bektopsl B mnpocTpaHcTBe. CIIOKEHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE OK-04. OK-07
CranspHoe TNpOU3BENCHUE | BekTOpa Ha 4ncio. Kommianaprble BeKTOpbL. CKaIIpHOE MPOU3BENEHUE BEKTOPOB. ’
BEKTOPOB Pa3noxxeHne BekTopa Mo TpeM HEKOMILIaHapHbIM BekTopaMm. KoopanHatel BeKTOpa,

CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB B KOOPJMHATAX, YTOJI MEKIY BEKTOPAMHU, YIOJ

MEX1y MPSIMON M MJIIOCKOCTBIO, YTOJI MEX/Y IIOCKOCTSIMU. Y PaBHEHHE TUIOCKOCTH.

I'eomeTprueckuii CMbICT ONIpeneaUTeNs 2X2

KoMOuHMpoBaHHOE 3aHsTHE
Tema 3.3 IIpo¢eccnoHa/ILHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanmue 4
[IpakTuko- NMPUKJIATHOTO MOIYJIsS)

OPHUECHTHPOBAHHBIE 3aJa4u
Ha KOOPAWHATHOU

KoopaunatHast miockocTh. BeluucieHue pacCTOSHUI U TJIONMIAAeH Ha MIOCKOCTH.
KonnuecTBeHHbIE pacueThl
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MJIOCKOCTH [IpakTrueckoe 3aHsiTHE
Tema 3.4 Coneprxanne y4eOHOT0 MaTeprana 2
Pemenue 3a1ay.
KoopauHarel ¥ BEKTOPBI JlekapTOBBI KOOpAMHATHI B TpOCTpaHCTBE. BekTophl B npoctpancTBe. CliokKEHUE U
BBIYMTAaHUE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha 4yncio. KommiaHapHble BEKTOPBI.
CkanspHoe MNpOU3BEACHHE  BEKTOpPOB. PasokeHue BEeKTOpa IO  TpeEM
HEKOMILJIaHApHBIM BekTopaMm. [Ipocteiimne 3amaun B koopauHarax. KoopauHaThl
BEKTOpA, PACCTOSTHUE MEXK]Iy TOUKaMHU, KOOPAUHATBI CEPEUHBI OTPE3Ka, CKAISIPHOE
MPOU3BE/ICHUE BEKTOPOB B KOOPJMHATAX, YroJl MEXIY BEKTOpPaMH, Yrojl MExXIy
MPSIMOM M TIOCKOCTBIO, YTOJI MEXAY MIIOCKOCTSIMU
KontponbHas padora
Pa3nea 4. OcHoBbl TpUroHoMerpun. Tpuronomerpuyeckue pyHkunu 24
Tema 4.1 Coneprxanne ydeOHOT0 MaTeprasa 2
Tpuronomerpuyeckue OK-01, OK-02,
(GyHKIMM TPOU3BOIBHOTO | Panuanuas Mepa yria. [IoBOpOT TOUKM BOKPYT Hadaja KoopauHat. OrnpejeneHue OK-03, OK-04,
yria, 4uciia. Pannannas u CHHYCa, KOCHHYCa, TAaHI'€HCa U KOTaHI'CHCA. 3Haku CHUHYycCa, KOCUHYCa, TaHI'€HCa U OK-05, OK-06,
rpagycHas Mcpa yriia KOTaHT'€HCa M0 YETBEPTAM. 3aBUCUMOCTh MEXAY CHHYCOM, KOCUHYCOM, TAaHT€HCOM OK-07
1 KOTaHT€HCOM OJIHOTO M TOTO K€ yTIJia
KoMOuHMpoOBaHHOE 3aHsTHE
Tema 4.2 Coneprxanne yd4eOHOT0 MaTeprana 2
OcHOBHBIE
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TPUTOHOMETPUYECKHUE
TOXKJIECTBA.
DopMyIIbl IPUBEIECHUS

Tpuronomerpuueckue ToxzaecTsa. CHHyC, KOCUHYC, TAHT€HC M KOTAHI'€HC yTJIOB O
U - o.. POpMyIIbl IPUBEIECHUS

KomOunupoBaHHOE 3aHsTHE

Tema 4.3

CuHyC, KOCHUHYC, TaHI€HC
CYMMBI M Pa3HOCTH [BYX
YTJIOB

Cunyc u KOCHHYC
JBOMHOTO yria. @opMyibl
IIOJIOBUHHOTO yTIiia

Coneprxanue yueOHOTO MaTeprala

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
naBorHoro yrma. @opmynel monoBMHHOTO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPUUYECKUX (YHKIMHA B MPOM3BEACHUE M IPOU3BEICHHUS B CYMMY.
BelpaxkeHne TpPUrOHOMETpPUYECKMX (DYHKLIMII 4Yepe3 TaHIMeHC IOJOBUHHOTO
aprymenTa. [IpeoGpa3zoBaHus MPOCTEHIIIMX TPUTOHOMETPUIECKUX BBIPAKECHUN

KoMOuHMpoBaHHOE 3aHTHE

Tema 4.4 Coneprxanne yu4eOHOT0 MaTeprana
@DyHKIIMHA, UX CBOICTBA.
Cnoco0st 3aaHud | O6nmacTh ONpeeNeHUsI 1 MHOXKECTBO 3HaueHHH (pyHKimid. YETHOCTh, HEUYETHOCTD,
GyHKumii nepuoaAndHOCTh GyHKIMA. CriocoOb! 3aaanus GyHKIIUHA
KoMOuHMpoOBaHHOE 3aHsTHE
Tema 4.5 Coneprxanne yuyeOHOT0 MaTepraa
Tpuronomerpuyeckue

¢yHKIMH, MX CBOMCTBAa U

OO6macTh ompeneneHuss ¥ MHOXKECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (PYHKITHH.

rpapuku YETHOCTH, HEUETHOCTD, IEPUOTUYHOCTH TPUTOHOMETpHYECKUX (yHKIH. CBOHCTBA
1 rpaduku QyHKIUH y = €OS X, Y = Sin X, y = tg X, y = ctg X.
KomOunnpoBanHoe 3aHsTHE.

Tema 4.6 Coneprxanne yu4eOHOT0 MaTepraa

[IpeoOpazoBanue
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rpaduKoB

Cxarue u pacTshkeHHue TpaQuKoB TPUTOHOMETPUIECKUX (PYHKLIUH.

TPUTOHOMETPUUECKHUX [IpeoOpa3oBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIIUI

GyHKumii [IpakTHUECKOE 3aHATHE

Tema 4.7 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE coJepKkaHue (conep:xkanue
Onucanue NPHUKJIATHOT0 MOLYJI)

MIPOU3BOACTBEHHBIX Hcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (PYHKUIMI B MpOQecCHOHATBHBIX

IPOLIECCOB C  TOMOIIBIO
rpaduKoB QyHKIUI

3aagax

IIpakTrueckoe 3aHsATHE

Tema 4.8 Coneprxanne yd4eOHOTO MaTeprana
OO6parHbie
TPUTOHOMETPUYECKHE OO6patHble TpuroHoMmerpudeckue GpyHkimu. Mx cBoiicTBa u rpaguxu
byHKIIUN
KoMbOuHMpoBaHHOE 3aHsTHE
Tema 4.9 Coneprxanne ydeOHOT0 MaTeprana
Tpuronomerpuyeckue

YPaBHEHUs U HEPABEHCTBA

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
Pemienue TpPUTOHOMETPUYECKMX YPaBHEHUMH OCHOBHBIX THIIOB: MPOCTEUILINE
TPUTOHOMETPUYECKNE YPAaBHEHMs, CBOJALIMECS K KBAJApPaTHbBIM, pEIIaeMble
pa3IoKEHUEM Ha MHOKUTEIN, OTHOPOJIHBIE.

IIpocreiire TPUrOHOMETPUYECKHE HEPABEHCTBA

KomOunupoBaHHoe 3aHsTHE.

Tema 4.10
CucreMsl

Coneprxanue yueOHOTO MaTeprala
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TPUTOHOMETPUYECKUX CucreMspl MPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUN
YpaBHEHUU
KomOunupoBaHHOE 3aHsTHE
Tema 4.11 Coneprxanue ydeOHOT0 MaTepraa
Pemenye 3amady. OCHOBEI
TPUTOHOMETPHUH. ITpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pewenne
Tpuronomerpuyeckue TPUTOHOMETPUYECKUX YPABHEHHMM M HEPABEHCTB B TOM 4YHCIIE C UCIOJIB30BAaHUEM
GyHKuHM CBOMCTB (PyHKIIHIA.

KontponbHas padota

Pa3gen 5. KoMIjieKCHBIE YHCJIA

OK-01,
OK-03,
OK-05,
OK-07

OK-02,
OK-04,
OK-06,

Tema 5.1
Komriuiekcurle ynciia

Copepxanne yaeOHOTO MaTepuana

[Tonstre komriuiekcHoro ymcna. ComnpshkeHHbIE KOMIUIEKCHBIE UYMCIIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uucna. @Popma 3amucd  KOMILIEKCHOTO — 4YMcia
(reomeTpuyecKas, TPUTOHOMETpHUYECKas, anreOpanueckas). ApudmeTHdyecKkue
,Z[GﬁCTBHSI C KOMIINIECKCHBIMHU YHCJIaMU

KoMOuHMpoBaHHOE 3aHsTHE

Tema 5.2
IIpumeHeHue
KOMIUIEKCHBIX UHCEI

Copepxanne yaeOHOTO MaTepuana

Boimonnenue  pacyeToB € MOMOLIBIO  KOMIUIEKCHBIX — uucen. [Ipumepsl
MCIOJIb30BaHUS KOMIUIEKCHBIX YHCEI
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HpaKTqucxoe 3aHATUC

Paznen 6. IlpousBoaHas 34
bynkuum, ee
NpUMeHeHHne
Tema 6.1 Copepxanne yaeOHOTO MaTepuana 2
IlonaTe  IPOU3BOAHOM.
DopmyJsl u npaBuia | OnpeAesieHre YUCIOBOM MOCIEA0BATEIbHOCTU U crocoObl ee 3amanusa. CBoHcTBa
nuddepeHuupoBaHus YHUCJIOBBIX TOCNe0oBaTeNbHOCTEN. OmnpeneneHue mpezesia IMOCIeA0BaTEIbHOCTH.
Bplunciienne  mpenenoB  MOCIEI0BATEIBHOCTEM. [penen  pynkmum  Ha
6eckoneunoctu. [Ipenen pynkuu B Touke. [Ipupamienue aprymenra. [pupamnienne
byuknuu. 3agauyd, TPUBOIAINIME K TOHATHIO MNpou3BOogHON. OmpenencHue
MPOU3BOAHON. AJITOPUTM OTHICKAHUS MMPOU3BOIHOMN
KomOunnpoBanHoe 3aHsTHE
Tema 6.2 Coneprxanne ydeOHOT0 MaTeprana 2
[IpousBogHbIE CYMMBI,
Pa3HOCTH  Ipou3BeneHus, | Gopmynsl quddepernupoanus. [Ipasuna nuddeperHnupoBanms
YaCTHOTO
KomOunnpoBanHoe 3aHsTHE
Tema 6.3 Coneprxanne ydeOHOTO MaTeprasa 2
[IpousBogHbIE
TPUTOHOMETPUYECKHUX Onpenenenue ciaoxHoi (QyHKuu. [Ipon3BogHAsT TPUTOHOMETPUUECKUX (DYHKIIHH.
ynxmuit.  Iponssonnas | [TpousBoaHas CIOXKHOM QyHKIMHI

CJIOKHOM (PyHKITHH

KoMOuHMpoBaHHOE 3aHsTHE

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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Tema 6.4 Copepxanne yaeOHOT0 MaTepuana 2
[TonsTue 0
HENPEPBIBHOCTU (QyHKUMU. | [ToHsaTHe HenpepbiBHOH (yHkuuu. CsoiicTBa HenpepblBHOH (QyHKIMHU. CBs3b
Merox unTepBanon MEXy HETPEPhIBHOCTHIO U MU HEPEeHIIMPYEMOCTHIO (PYHKIUU B TOUKE. AJITOPUTM
pelIeHHsI HEPAaBEHCTB METOJIOM HHTEPBAJIOB
KoMOuHMpOBaHHOE 3aHSTHE
Tema 6.5 Copepxanne yaeOHOTO MaTepuana 2
I'eomerpuueckuit u
pusmaeckuii CMBICI | ['eoMETpUUECKHIT CMBICTT TPOU3BOAHOW (YHKIMH — YIIOBOW KOIPPUIIUEHT
IPOU3BOHOM KacaTtelbHOW K rpaduKy (PYHKIIMHM B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduky
(GyHKIMU. AJTOPUTM COCTABJICHUS YPAaBHEHUS KacaTeNbHOW K rpaduky (yHKIHU
y=f(x)
KoMOuHMpoBaHHOE 3aHTHE
Tema 6.6 Coneprxanue yueOHOro MaTepuaa 10
dusnyeckui CMBICII
IPOU3BOHOM B | ®u3nyeckuil (MEXaHUYECKUH) CMBICI MPOU3BOAHON — MIHOBEHHasi CKOpPOCTh B
1po(hecCHOHATBbHBIX MOMEHT BpeMeHH t: v = S’ (1)
3ajavax IIpaxTrueckoe 3aHsATHE
Tema 6.7 Coneprxanue yueOHOro MaTepuasa 2

MOHOTOHHOCTh (PYHKILIUH.
Touku 3xcTpeMyMa

Bospacranne u yOpiBaHWe (GyHKIIMHM, COOTBETCTBHUE BO3PACTAaHHUS W YOBIBAaHUS
GyHKIMM 3HAaKy Tpou3BOoAHOW. [loHsATHE MPOM3BOIHON BBICHIETO TMOPSIKA,
COOTBETCTBHE 3HAKa BTOPOH MPOU3BOJHON BBHITYKIOCTH (BOTHYTOCTH) (DYHKLMHU Ha
OTPEC3KC. 3az[aq1/1 Ha MAaKCUMyM U MHUHUMYM. Ilonsarue ACHUMIITOTHI, CHOCOGBI ux
orpeniesieHusl. AJNTOpUTM HccienoBaHus (YHKIMM M MOCTPOEHUsS ee rpaduka c
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MOMOIIBIO TPOU3BOIHOMN. J[poOHO-TMHEeHAS PYHKIUS

KomOunupoBaHHOE 3aHsTHE

Tema 6.8
HccnenoBanune GyHKIUN 1
MoCTpoeHue rpauKoB

Coneprxanue yueOHOTO MaTeprala

HccnenoBanue (yHKIIMM HA MOHOTOHHOCTB M ITOCTPOEHUE IPpauKOB.

KoMOuHMpOBaHHOE 3aHSTHE

Tema 6.9 HaunbGombpiuee u

Coneprxanue yueOHOTO MaTepralia

HauMEHbIIIEe 3HAYEHUS

ynrumn Haxoxnenne HamOONBIIEr0 W HAMMEHBUIETO 3HAYCHMH (YHKIHMHA, MOCTpOCHHE
rpadKOB MHOTOWJIEHOB C MCIIOJIb30BAHKUEM amapaTa MaTeMaTUYeCKOro aHaIu3a
KoMbOuHMpoBaHHOE 3aHsTHE

Tema 6.10 IIpodeccnoHabHO-0PHEHTHPOBAHHOE coJepKkaHue (conep:kanue

Haxoxnenune NPUKJIATHOTO MOAYJIA)

ONTHUMAJIbHOI'O pe3yabTaTa
C IOMOILBI NPOU3BOIHOM
B [IPAaKTUYECKUX 3a7a4ax

Haumensiiee u Hanbosnpiee 3HaUCHUE PYHKIIUN

HpaKTqucxoe 3aHATUC

Tema 6.11

Pewenne 3a7ad4.
[IpousBoanas ¢pyHKIMH, €€
pUMEHEeHHE

Copepxanne yaeOHOTO MaTepuana

®opmynbsl 1 TipaBuia auddepennpoBanus. McciaenoBanue GyHKINUNA ¢ TOMOIIBIO
npou3BoaHOW. Hanbombiiee 1 HanMeHbIIee 3HAaYeHUST PYHKIIUU
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KonrponsHas pabora

Paznea 7. 50
MHOrorpaHHUKH 4 TeJa
BpallleHUs
Tema 7.1 Coneprxanue yueOHOro MaTepuasa 2
Bepmunbl, pebpa, rpaHH
MHOTrOTpaHHHKa [Tonatue mMHoOrorpaHHuka. Ero sieMeHTHI: BepLIMHBI, peOpa, TpaHu. JlmaroHais.
Ceuenue. Boiykible 1 HEBBITYKJIBIE MHOIOI'PaHHUKH
KomOunnpoBanHoe 3aHsTHE
Tema 7.2 Coneprxanue yueOHOro MaTepuasa 2
[Tpusma, ee
cocraBysirome, ceueHue. | [lonarue mpusmel. Ee ocHoBaHus u OokoBble TpaHu. Bwicora mpusmel. Ilpsmas u
Ipsimvast n  mpaBuiIbHAs | HakioHHas npu3Ma. [IpaBuibHas npusma. Ee cedeHne
IIPU3MBbI KomOunupoBanHoOe 3aHsTHE
Tema 7.3 Coneprxanne ydeOHOT0 MaTeprana 2
[Tapannenenunen, KyO.
Ceuenne KyOa, [Tapannenenunen, cBOWCTBa NMPSAMOYroJbHOrO Napaenenunena, Kyo. Ceuenue
napajuleJenumne1a Ky0a, mapajuienenumneaa
KoMOuHMpoOBaHHOE 3aHsTHE
Tema 7.4 Coneprxanne y4eOHOT0 MaTeprana 2
[Tupamupa, ee

COCTaBIAIOIINE, CEYEHHUE.

IIpaBunbHass  nupamunaa.

Ilupamuna u ee osneMeHTel. CeueHue nupamunabl. [lpaBuibHas mnupamuza.

VYceuennas nupamuaa

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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VYceueHHas nupamuaa

KoMOuHMpoBaHHOE 3aHsTHE

Tema 7.5 Coneprxanne yu4eOHOT0 MaTeprana
boxosas u MOJIHAS
HOBEPXHOCTh IpuU3Mbl, | [Tommaas OOKOBOHM ¥ MOTHOW TOBEPXHOCTH MPU3MBI, ITMPAMHUTBI
TTUPAMHU/TBI
KoMOuHMpOBaHHOE 3aHSTHE
Tema 7.6 Coneprxanue yueOHOro MaTepuaa

Cummerpuss B KyOe,
napajieenumnese,
npu3Me, THpaMue

CumMmeTpHsi OTHOCUTEIBHO TOYKH, MPsSMOHM, Tuiockoctu. CummeTrpuss B KyoOe,
napajuiefienunese, npusme, nupamuie

KoMOuHMpOBaHHOE 3aHSTHE

Tema 7.7
IIpumepsl cummeTpuii B

IIpodeccnonanbHO-0pHEHTHPOBAHHOE coiepKaHue (conep:xxanue
NPHUKJIATHOT0 MOAYJISA)

npodeccun CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsTHE
Tema 7.8 Coneprxanue yueOHOro MaTepuasa
IIpaBunbHbIE
MHOT'OT'PaHHUKH, uX | [ToHATHE IPaBUIBHOTO MHOTOIpaHHUKA. CBONCTBA MPaBUIbHBIX MHOTOTPAHHUKOB
CBOMCTBa

[IpakTrueckoe 3aHsTHE
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Tema 7.9
Humusap,

€ro

cocrasistrone. Ceuenue

Copep:xanne yaeOHOT0 MaTepuana

Humuaap u ero snemeHTsl. CedeHue MuInHapa (rmapayieibHOE OCHOBAHUIO U OCH).

MUITAHIPA PazBeprka nnimnaapa

KomOunupoBanHoe 3aHsTHE
Tema 7.10 IIpo¢eccnoHaILHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue
Konyc, €ro | NPUKJIAAHOr0 MOAYJIfA)

coctaBistronne. Ceuenue

Konyc u ero oanementel. CeueHue KoOHyca (MapajyieIbHOE OCHOBAaHUIO U

KOHYyCa IIPOXOJslIee Yepe3 BEPIIMHY), KOHUUECKUE ceueHus. Pa3BepTka KoHyca
KomOunnpoBanHoOe 3aHsTHE

Tema 7.11 Coneprxanue yueOHOro MaTepuaa

YcedeHHblit KOHYC.

Ceuenne YCEUCHHOTO | YceueHHbIN KOHyC. Ero oopa3syromas u Beicota. CeyeHne yceueHHOro KoHyca

KOHYyCa
KomOunupoBanHoOe 3aHsTHE

Tema 7.12 Coneprxanne yu4eOHOT0 MaTeprana

[Tap u cdepa, ux ceyeHus

Hlap u cdepa. BzammHoe pacmonoxenue cdepsl U IockocTH. CedeHue Imapa,
cepsl

KoMOuHMpoBaHHOE 3aHsTHE

Tema 7.13

[Noustie 00 0oO0BEME TEIa.

OtHonrenue

00BEMOB

Coneprxanue yueOHOTO MaTeprala
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MOAOOHBIX TEN

[Tonsatue 06 obwveme Tema. OObeM Kyba W IPSAMOYTOJBHOTO IMapaulesenuIesa.
O6bem mpusmbl u IwmHApa. OTHOIIEHHE O0BEMOB TOJOOHBIX  TET.
I'eomeTprueckuii cMbIC ONpeneauTeNs 3-ro nopsaKa

KomOunupoBanHoe 3aHsTHE

Tema 7.14
O0beMBl H  IUIOLIAOU
MOBEPXHOCTEU T

Copepxanne yaeOHOTO MaTepuana

O06wembl mupamu el U KoHyca. O0bem mapa. [1nomaam noBepxHoOCTel Ten

KomOunnpoBanHoe 3aHsTHE

Tema 7.15

KomOunamun
MHOTOTPAaHHHKOB H  Tel
BpalleHus

Copep:xanne yaeOHOTO MaTepuana

KomOuHanmm reoMmeTpuuecKkux Tel

[IpakTrueckoe 3aHsTHE

Tema 7.16
['eomeTpuyeckue
KOMOHMHAIIMK Ha TIPAKTHKE

Coneprxanue yueOHOTO MaTepralia

Hcnonp3oBaHne KOMOMHALMN MHOTOTPAHHUKOB M TEJl BPALICHHUS B MPAKTUKO-
OPHUEHTUPOBAHHBIX 3aJa4ax

HpaKTI/I‘-IGCKOC 3aHATUC

Tema 7.17
Pemenne 3a7ad4.
MHOrorpaHHuKu ¥ Tela
BpalleHUs

Coneprxanue yueOHOTO MaTeprala

OObeMEI U rmjiaonaau MmoBCPXHOCTH MHOTOT'PAHHUKOB U TCJI BpalliICHUSA
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KonrponsHas pabora

Pa3znea 8. 14

IlepBooOpa3nas

bynkuum, ee

NpUMeHeHHne

Tema 8.1 Copep:xanne yaeOHOTO MaTepuana 2

[TepBooOpasnast (GyHKIUH.

[TpaBuita HaxOXJEHUA | 3amaya 0 BOCCTAHOBJIICHMM 3aKOHA JABUKEHUS MO U3BECTHOM ckopoctu. [loHsTue

EPBOOOPA3HBIX uHTerpupoBanus. O3HaKOMJICHHE C TOHSATHEM HHTErpaja U IMepBOOOpa3HOM i
¢yukuun y=f(x). Pemenue 3amau Ha CBSI3b NMEpBOOOpa3HOW M ee MPOU3BOIHOMH,
BBIYMCIICHHE TIEPBOOOpa3HON i JaHHOM GyHKmmMu. Tabmuma dopMyn mis
HaX0XIeHUA MepBooOpa3HbIX. M3yueHne mpaBuiia BEIUMCICHUS IEPBOOOpa3HON
KomOunnpoBanHoe 3aHsTHE

Tema 8.2 Coneprxkanne y4eOHOT0 MaTeprasa 2

[Imomaae KpUBOJIMHEWHOM

Tparncenuu. ®opmyna | 3anayn, OPUBOAAIINE K IIOHATHUIO OIIPEACICHHOI'O HMHTCIpaja — O BbIYMCICHUH

Herorona — Jleiibnuna IUION[AAM KPUBOJMHEMHOM Tpameuud, O IMepeMelleHun TOouKd. [loHATtne
ONpeACNEHHOTO  MHTErpara. ['eomerpuyecknii W (PU3HYECKHI  CMBICI
onpeneneHHoro uaTerpaia. opmyna Herotona— JleiiOnuia
KomOunupoBanHoOe 3aHsTHE

Tema 8.3 Coneprxanue ydeOHOT0 MaTeprana 2

Heonpenenennpiii U

OTpeieNIeHHbI HHTETrpaIbl

IloHsiTHE HEONIPENEIEHHOIO UHTErpalla

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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KoMOuHMpOBaHHOE 3aHSTHE

Tema 8.4

[onsarue 00
OIPENIEJICHHOM HHTErpasie
KaK iomanu
KPUBOJIMHENHON Tpanenun

Coneprxanue yueOHOTO MaTeprala

['eomeTpuyeckuii CMbICT ONIPEACICHHOTO UHTETpajia

KoMOuHMpOBaHHOE 3aHSTHE

Tema 8.5
OnpeneneHHbIl  MHTErpan

IIpo¢eccnoHaILHO-OPHEHTUPOBAHHOE
NPHUKJIATHOTO MOAYJISA)

coJepkaHue (conep:xkanme

B J)XU3HHU ['eomeTpuueckuii cmbicit  omnpeneneHHoro wuHrterpana. ®dopmyna Hprotona -
JleiitOaMIA.
Pemenue 3a7a4 Ha MpUMEHEHUE UHTETpaa JJIsl BbIUKCICHUS (U3NUYECKUX BETHUUH
U IIomagen
[IpakTrueckoe 3aHsTHE

Tema 8.6 Coneprxanue yueOHOro MaTepuasa

Pemenue 3a1ay.

[lepBooOpa3znas ¢yHKuuH,
€€ NPUMEHEHNE

[TepBooOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHUs IepBooOpa3HbIX. Ee mpumenenune

KonrponsHas pabora

Pa3nea 9.
Crenenu U KOpPHH.
Crenennast pyHkuus

Tema 9.1
Crenennast ¢GyHKUOMs, €€

Coneprxanue yueOHOTO MaTeprala

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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CBOHMCTBA [ToHsiTHE KOPHS N-Oif CTENEeHM M3 JeHCTBUTENbHOrO uncna. OyHKIMN ¥y = 3/x HX
cBoiicTBa U rpaduku. CBOHCTBa KOPHS N-0if CTENeHU
KomOunupoBanHoOe 3aHsATHE

Tema 9.2 Coneprxanue yueOHOro MaTepuasa

[IpeobpazoBanue

BBIPAXKEHUN C KOPHSAMH N-
Oi1 cTeneHn

ITpeoOpa3oBaHue UPPALIMOHATBHBIX BBIPAKEHHH

KomOunupoBanHoOe 3aHsTHE

Tema 9.3
CaoiicTBa CTEIICHU C

Copep:xanne yaeOHOTO MaTepuana

pannoOHaJIbHBIM U | [loHsiTHE CTEMEHU C JIOOBIM pallMOHaIbHBIM MOKa3aTeneM. CTerneHHble (yHKIUH,
JCACTBUTECIbHBIM UX CBOWCTBA U TpaduKu

[TOKa3aTeIIAMHU KomOunupoBanHoe 3aHsTHE

Tema 9.4 Copep:xanue yueOHOro MaTepuana

Pewenne

UppalMOHATIbHBIX PaBHOCUIIBHOCTh HMppalMOHAIBHBIX YPABHCHMM M HEPaBEHCTB. MeToabl HX

YpaBHEHUH U HEPABEHCTB

peuieHus. Pemenue uppanvoHaabHbIX YPABHEHUN U HEPABEHCTB

KoMOuHMpoBaHHOE 3aHsTHE

Tema 9.5
Crenenu u KOPHH.
CrenenHast GyHKIHS

Coneprxanue yueOHOTO MaTeprala

Omnpenenenue creneHHoW (yHkuuu. Vcmonb3oBaHWE €€ CBOWCTB MPHU PEUICHUU
YpaBHEHUI U HEPABEHCTB
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KonrponsHas pabora

Paznea 10. 18

ITokasaTenbHas

byHkuus

Tema 10.1 Coneprxanue yueOHOro MaTepuasa

[okazatenpHast QyHKIHS,

¢e CBOICTBA CreneHp ¢ IpPOU3BOJBHBIM JIEHCTBUTENBbHBIM IOKazareneMm. OmnpezneneHue
noka3aTeabHOM (PyHKIMH, ee CBOMCTBa M rpaduK. 3HAKOMCTBO C IMPUMEHEHHEM
nokaszaTenbHON (QyHKIMM. Pemenue moka3zaTenbHbIX ypaBHEHHUH (DYHKIIMOHAIBHO- 2
rpaduuecKuM METOJIOM
KomOunupoBanHoe 3aHsTHE

Tewma 10.2 Copepxanne yaeOHOTO MaTepuana 12

Pemienne mokasaTenbHBIX

YPaBHCHUIT ¥ HCPABEHCTB | PenieHre MOKa3aTeNbHBIX YPAaBHEHMII METOJOM YpPaBHUBAHHWs IOKa3arelei,
METOZOM BBEJCHUS HOBOW NMEpEeMEHHOH, (QYHKIMOHATBHO-TPAQUUECKIM METOJIOM.
Pemenue nokasareabHbIX HEPABEHCTB
[IpakTuueckoe 3anarue

Tema 10.3 Copepxanne yaeOHOTO MaTepuana 2

CucreMbl 1OKa3aTENbHbBIX

ypaBHEHHUI Pemenue cucrem nokasaTeabHBIX YpaBHEHHI
KomOunnpoBaHHOE 3aHsTHE

Tema 10.4 Copepxanne yaeOHOTO MaTepuana 2

Pewenne 3a7ad4.

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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[Noka3zatenbHast GyHKIUSA

PemreHne mnoka3arenbHBIX YpaBHEHUM METOJOM YpPAaBHUBAaHMs IIOKA3aTeed U
METOJIOM BBEJECHHS HOBOM NEPEMEHHOM. PelieHne nokas3aTeabHbIX HEPABEHCTB

KontponbHas padota

Paznen 11. Jlorapudmbl. Jlorapupmudeckasi pyHkuus 22
Tema 11.1 Coneprxanue yueOHOro MaTepuasa 2
Jlorapugpm qucIa.
JlecaTHIHBIHI 1 | Jlorapugm uncna. JlecITHUHBINA 1 HATYpaJbHBIN JIoTapu(MBI, YHUCIIO €
HaTypajbHbII JOrapu@msl,
qucio € KomOunnpoBanHoOe 3aHsTHE
Tema 11.2 Coneprxanue yueOHOro MaTepuasa 4
CpoiictBa  morapu¢moB.
Onepanus CgoiictBa snorapudmon. Onepanus torapuGMupoBaHus.
JorapupMUpPOBAHUS

KoMbOuHMpOoBaHHOE 3aHsTHE
Tema 11.3 Coneprxanue yueOHOro MaTepuasa 2
Jlorapudmuueckas
(ynxus, ee cBofcTBa Jlorapudmuueckas QpyHKINS 1 ee CBOKWCTBA

KomOunnpoBaHHOE 3aHsTHE
Tema 11.4 Coneprxanue yueOHOro MaTepuasa 6
Pewenne

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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JOTapuPMHUECKUX
YPaBHEHUM U HEPABEHCTB

[Tonatue norapupmuyeckoro ypaBHeHHs. Onepanus NOTEHUUPOBaHHA. Tpu
OCHOBHBIX METOAA pELICHHUS JOrapu(PMHUUECKUX YypaBHEHMH: (YHKIMOHAIHHO-
rpaduuecKuii, METOJ MNOTEHIMPOBAHUS, METOJ| BBEACHUS HOBOM NEPEMEHHOM.
Jlorapudmuaeckue HepaBeHCTBA

KomOunnpoBanHoe 3aHsTHE

Tema 11.5 Coneprxanue yueOHOro MaTepuasa 2
Cucremsl
JIorapupMUIECKUX AJNTOPUTM pELICHHUs] CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JOTapupMHUECKUX
YPaBHEHHMH YPaBHEHH U HEPABEHCTB
KomOunupoBanHOE 3aHsTHE
Tema 11.6 IIpodeccnonanbHO-0PHEHTHPOBAHHOE coJepKkaHue (conep:xkanue 4
Jlorapudmbel B mpupoae U | MPUKJIATHOTO MOIYJIS)
TEXHHUKE [Ipumenenne norapu¢ma. Jlorapupmuueckas crnupanb, B mnpupone. Ee
MaTeMaTHYECKUE CBOMCTBA
[IpakTuueckoe 3anarue
Tema 11.7 Coneprxanne y4eOHOT0 MaTeprana 2
Pemenne 3a7ad4.
Jlorapudmer. Jlorapupmuueckas  pynkuus. Pemenume — mpocTedmmx — JorapupMHUECKUX
Jlorapugmuueckas ypaBHEHHH
dyHKIHS KonrponsHas pabora
Pazgen 12. 14 OK-01, OK-02,
MHuo:xecrBa. JJIeMEHTHI OK-03, OK-04,
Teopuu rpaoB OK-05, OK-07
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Tema 12.1 Coneprxanue yueOHOro MaTepuasa 2
MHoxecTBa
[Tousitue MuOkecTBa. [TogmMHOXkecTBO. Oniepanuy ¢ MHOKECTBAMU
KomOunupoBanHoe 3aHsTHE
Tema 12.2 IIpo¢eccnoHa/ILHO-OPHEHTHUPOBAHHOE coJep:KaHue (conep:xxanme 2
Onepauny ¢ MHOXKECTBAMH | MPHKJIAJTHOTO MOYJIsI)
Onepanuu ¢ MHOXecTBaMU. PellieHne npukiaaHbIx 3a1a4
[IpakTrueckoe 3aHsTHE
Tema 12.3 Coneprxanue yueOHOro MaTepuasa 8
['padsr
[Tonsartue rpada. Cs3HbIA rpad, aepeBo, HUKI rpad Ha MIOCKOCTH
[TpakTrueckas pabota
Tema 12.4 Coneprxanne ydeOHOT0 MaTeprasa 2
Pemenne 3a7ad4.
MnoxecrtBa, I'padpr u nx Onepamun ¢ MHOXecTBamHu. OnucaHue peajJbHbIX CHUTyallMd C MOMOIIbBIO
NPUMCHCHHC MHOXkecTB. [Ipumenenune rpadoB K perieHunio 3agad
KonrponsHas pabora
Pasmea 13. DiaeMeHTHI 22 OK-01, OK-02,
KOMOMHATOPUKH, OK-03, OK-04,
CTATUCTUKH W TEOPHH OK-05, OK-07
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BEPOATHOCTEH

Tema 13.1 Coneprxanne y4eOHOT0 MaTepraa

OcHoOBHbIE MOHSATHUSA

KOMOWHATOPHKH [TepectanoBKkM, pa3MelIeHUs, COUETAHUS.
KomOunupoBaHHoe 3aHsTHE.

Tema 13.2 Coneprxanue yueOHOro MaTepuasa

CoOsbITHE, BEPOSTHOCTh

cobbitus. CrnoxeHue W
YMHOKEHHUE BEPOATHOCTEN

CoBMecTHBIE U HECOBMECTHbIE COOBITHS. TeopemMbl O BEPOATHOCTH CYMMBI
coObITHH. Y CITOBHASI BEPOATHOCTh. 3aBHCUMBIC U HE3aBUCHUMBIE COOBITHS. TeopeMbl
0 BEPOSITHOCTH MPOU3BEICHUS COOBITUH.

KoMbOuHMpoBaHHOE 3aHsTHE

Tema 13.3 IIpodeccnonanbHO-0PHEHTHPOBAHHOE coJepKkaHue (conep:xkanue
BepostHOCTB B | IPUKJIAJHOTO MOYJIsl)
npodecCuOHaTBHBIX OtHOCHUTENbHAS YacTOTa COOBITHS, CBOMCTBO €€ yCTOMUMBOCTU. CTaTUCTHYECKOE
3aa4ax onpeencHue BepoaTHOCTU. OlleHKa BEPOATHOCTH COOBITHUS

IIpaxTrueckoe 3aHsATHE
Tema 13.4 Coneprxanue yueOHOro MaTepuasa
JuckperHas  ciy4aiiHas
BCJINYMHA, 3aKOH €¢ | Buabl ciaydailHbIX BenuuuH. OnpeneneHue TUCKPETHOW CIy4ailHOM BEJWYWHBI.
pacnpeneseHus 3aKOH pachpelesieHus OUCKPETHOW ClaydyailHOM BenuuuHbl. Ee 4uciioBbie

XapaKTePUCTUKU

KoMOuHMpoBaHHOE 3aHsTHE
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Tema 13.5 Coneprxanue yueOHOro MaTepuaa 4
3agaun  MaTreMaTU4ECKOU
CTaTUCTUKU Bapuanuonssiii  psia.  Ilomuron wactor u  rucrorpamma. (CTaTUCTHYECKHE
XapaKTePUCTHUKH psijia HAaOII01aeMbIX JJAHHBIX
KomOunupoBanHoe 3aHsTHE
Tema 13.6 IIpo¢eccnoHa/ILHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue 4
CocraBneHue TaONUIl W | MPUKJIATHOTO0 MOXY.JISA)
Auarpamm Ha IPaKTUKE [lepBruynas 06paboTKa CTATUCTHUECKUX JaHHBIX. [ paduueckoe X mpeacTaBiIcHHE.
HaxoxneHue cpeiHUX XapaKTEePUCTHK, HAOII0JaeMbIX JaHHBIX
[IpakTrueckoe 3aHsTHE
Tema 13.7 Conepxanue yueOHOro MaTepuasa
Penrenue 3a7ad.
OneMeHTBI OneMeHTsl KOoMOMHAaTOpuKU. CoOBITHE, BEPOSATHOCTH CcOOBITUSA. CIllOKEHHE U
KOMOWHATOPHKH, YMHOXEHUE BEPOATHOCTEH 2
CTATHCTHKH U TEOPHH | KonTpossHas paboTa
BEPOATHOCTEN
Pa3znen 14. YpaBHeHnusi u 26 OK-01, OK-02,
HepaBeHCTBAa OK-03, OK-04,
Tema 14.1 Coneprkanue yueOHOro MaTeprana OK-05, OK-06,
PaBHOCWIIBHOCTB OK-07
YPaBHEHUM ¥ HEPABEHCTB. | PaBHOCHIBHOCTD ypaBHeHUM U HepaBeHCTB. OmpeneneHusi. OCHOBHBIE TEOPEMBI
OOuue METO/IbI PEIICHHST | paBHOCHIIBHBIX TMEPEXOJaX B yPaBHEHUAX W HepaBeHCTBax. OOLIME METOMIBI 2

pelIeHHs] ypaBHEHHI: Mepexoa OT PaBeHCTBa (DYHKIUI K PaBEHCTBY apryMEHTOB
IUIE MOHOTOHHBIX (DYHKLHH, METOJ pa3i0oKEeHUs HA MHOXHUTEIH, METOJl BBEICHUS
HOBOH NMEepeMEHHOM, (YHKIIMOHATBHO-TpapUUECKII METO
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KoMOuHMpOBaHHOE 3aHSTHE

Tema 14.2 Coneprxanne ydeOHOT0 MaTeprana

I'papuueckuit METOJ

peleHus ypaBHEHUH, | OOLIMe METOIBI PENIEHHS HEPABEHCTB: MEPEXO0J] OT CPABHEHMS 3HAYECHHMN (YHKIMI

HCPAaBCHCTB K CpaBHCHHMIO 3HAYCHUW apryMEHTOB [II MOHOTOHHBIX (YHKIIUHA, METO[
WHTEPBAJIOB, PYHKIIMOHAIBHO-Tpaduueckuii Mmeto . I'paduueckuii MeTo| pereHus
YpaBHEHUI U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHSTHE

Tema 14.3 Coneprxanne ydeOHOT0 MaTepraa

YpaBHEHMS U HEPABCHCTBA

¢ MOAyJIEM Onpenenenne Mopayns. PackpelTue Mopaynst mo omnpexaeneHuto. [lpocreiimume
ypaBHEHUsI 1 HEpaBEHCTBA ¢ MoAayieM. [IpuMeHeHue paBHOCHIIBHBIX MEPEXOJ0B B
OTIpe/IeNICHHBIX TUIIaX YPaBHEHHUI U HEPABEHCTB C MOJYJIEM
KoMOuHMpoBaHHOE 3aHsTHE

Tema 14.4 Coneprxanne ydeOHOT0 MaTepraa

YpaBHEHUS] U HEPABEHCTBA
C mapameTpaMu

3HaKOMCTBO ¢ nmapameTpoM. [Ipocrelinme ypaBHEHUS 1 HEPaBEHCTBA C TapaMETPOM

KoMOuHMpOBaHHOE 3aHsTHE

Tewma 14.5

CocraBineHue W penieHue
npo(hecCHOHANBHBIX 3a]a4
C IIOMOIIBIO YPaBHEHUU

IIpodeccnoHaIbHO-0OPHEHTHPOBAHHOE cojliepIKaHue (comep:xanue
NMPHUKJIATHOTO MOTYJIs)

Penrenne TekcTOBBIX 337129 IPOPECCHOHATHHOTO COACPIKAHUS
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IIpaxkTrueckue 3aHATUA

Tema 14.6 Coneprxanne ydeOHOT0 MaTeprana

Pemenue 3a1ay.

YpaBHEHHS M HEPABCHCTBA | OOLIMe METOIbI PELIEHNs ypaBHEHNN. YpaBHEHHS ¥ HEPABEHCTBA C MOIYJIEM H C
napamMeTpaMu 2
[TpakTudeckoe 3aHaTHE

KoncyabTanuu 2

IIpome:xxyTouHasi aTTecTanus (3K3aMeH, Apyrue (popMbl KOHTPOJIA) 16

Bcero: 308
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3. YCJIOBUS PEAJIU3ALIMUA ITIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITINHBI

3.1. MarepuajbHO-TeXHHYECKAs 0a3a, Heo0XoaAMMAas A OCYIIEeCTBJICHUS
00pa3oBaTeIbLHOIO NMpPoIecca MO0 JUCUUILIHHE

Jns mpoBefeHHs Y4eOHBIX 3aHSATHH HCIOJB3YIOTCS y4yeOHBIE ayAWTOpUH, KaOMHET
MaTeMaTUKH, OCHAIEHHble OO0OpYIOBaHMEM U TEXHMYECKUMU CpPEACTBAMHU OOyuYEHUS:
CHEeLHUATU3UPOBAHHON MeOeNbIo, OTBEYAIONIEH BCEM YCTAaHOBJIEHHBIM HOpMaM M TPeOOBaHUSM;
IIK, uWHTEpakTUBHON JOCKOW, MEPEHOCHON ayAuo M BHACOANNapaTypou, MNEpPCOHAIbHBIN
KOMIIBIOTCP HIIN HOyT6yK C H€O6XO,Z[I/IMI>IM nporpaMMHBIM OGGCHC‘ICHI/ICM 11 TEMATUYCCKUX
WUTIOCTPAllMii ¥ JIEMOHCTpAllMii, COOTBETCTBYIOIIUX MPOrpaMMe€ JUCHUIUIMHBI: KOMILJIEKT
y‘-I€6HO-HaI‘JI$I,Z[HBIX HOCO6Hﬁ; KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPUAIOB; 3aJaHUSA JJId
KOHTPOJIbHBIX paboT; MpodecCHOHaTbHO OPUEHTUPOBAHHBIE 3a/IaHUs; MaTepraibl IK3aMeHa.

Jlist caMOCTOATENbHOM pabOThl 00YYaIOUIMXCS UCTIONB3YIOTCS TOMELICHHUS, OCHAIIICHHBIE
KOMIBIOTEPHON TEXHUKOM: MEPCOHAIBHBIE KOMIBIOTEPHI C AOCTYNOM K cetu MuTepHer 1 DMUOC
KOJUI/KA, MPUHTEPHI; CHEIHATU3UPOBAHHON MeOENbl0, OTBEYAIOIIe BCEM YCTAHOBICHHBIM
HOpPMaM M TPeOOBaHUSIM.

I[JBI O6y‘IeHI/I$I HHBAJIMAOB W JiUl C€ OrpaHUYCHHBIMH BO3MOKHOCTAMH 300POBbA
KOJUIEZP)KEM MOTYT OBbITh MPEJCTABIICHBI CTIEUaIN3UPOBAHHbIE CPEACTBA O0yUEHUS, B TOM YHCIIe
TCXHUYCCKHUC CPCACTBA KOJUICKTUBHOTO U MHAWBUAYAJILHOI'O MTOJIb30BAHU.

3.2. UudopmanuonHoe odecriedeHne 00yueHus
IleyaTHbIe W/ MU DJIEKTPOHHBIE 00pa30BaTeIbHbIe H HH(OPMAIIMOHHBIE PECYPCHI

OcHoBHas1 iuTEpaTypa
Boromornog, H. B. Maremaruka. Yriyonennsiii ypoBerb. 10—11 kimacchl : yueOHUK 115t
cpeanero obmero oopazosanus / H. B. boromornos, I1. . Camoiinenko. — 5-e uzn., nepepad.
u jgon. — Mocksa : U3narensctBo FOpaiit, 2023. — 398 ¢. — (O01meobpa3oBaTeNbHBIHA
uki). — ISBN 978-5-534-16224-0. — TekcT : anekrponHsiit // OOpa3oBaTenbHas
mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530642

I'yces, B. A. Maremaruka. ['eomerpusi. ba3oslii ypoBeHb: 10—11 kaccel : y4eOHHUK AJIs
cpenHero obmiero oopaszoBanusi / B. A. I'yces, U. b. Koxyxos, A. A. [IpokodseB. — 2-¢ u3f.,
ucrp. u gon. — Mocksa : M3gatensctBo FO0paiit, 2023. — 281 ¢. — (O6mieoOpazoBaTenbHbIN
k). — ISBN 978-5-534-16085-7. — TekcT : anekrponHslit // OOpa3oBaTenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530392

JonoHuTe/ILHAS IUTEPATypa
Boromonos, H. B. Maremaruka. 3aiga4un ¢ pemeHusMuy : yaeOHOoe TocoOue It CPeTHEro
npodeccuonanbHOro oopazosanus / H. B. boromonos. — 2-e u3a., ucrnp. u non. — Mocksa :
NznarensctBo FOpaiit, 2023. — 755 ¢. — (IIpodeccuonanbroe o6pazopanue). — ISBN 978-
5-534-16211-0. — Texkct : anekTpoHHbI# // O6pa3oBaTenbHas miaTdopma Opaiit : [caiit]. —
URL.: https://urait.ru/bcode/530620

Boromornog, H. B. Tlpaktuyeckue 3aHsTus 1o matemaTuke : B 2 4. Yacts 1 : yueOHOe mocobue
ISl cpeiHero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 11-e u3n., nepepab. u
non. — Mockga : U3narensctBo FOpaiit, 2023. — 326 ¢. — (Ilpodeccronansaoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : anekrponHsiii // OGpa3oBaTenpHas
mnatdopma FOpaiit : [caiit]. — URL: https://urait.ru/bcode/512668
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Bboromornog, H. B. Tlpaktuyeckue 3aHsATHs 110 MaTeMaTHKe : B 2 4. YacTs 2 : yueOHOe mocodune
IS cpeiHero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 11-e u3n., nepepab. u
non. — Mockga : U3narensctBo FOpaiit, 2023. — 251 ¢. — (Ilpodeccronansuoe
obpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : anekrponHslii // OGpa3oBaTenbHas
wiardopma FOpaiit : [caiit]. — URL: https://urait.ru/bcode/512669

MaremMartuka : COOpHUK 3a/1a4 IO OCHOBHOMY KypCy : yaeOHO-MeTonuueckoe mocodue / H. 1.
3omnorapeBa [u ap.] ; mox pen. M. B. ®enoroBa. — Mocksa : JlabopaTtopust 3Hanuit, 2022. —
270 ¢. — (BMK MI'Y — mkoiie). — ISBN 978-5-00101-990-9. — TekcT : 31eKTpOHHbIH //
Yuusepcurerckast oudimoreka ONLINE : [caiiT]. — URL:
https://biblioclub.ru/index.php?page=book&id=690611

[Tepenbman, A. . 3anumarensHas reometpus / 5. U. [lepensman. — Mocksa :
W3narensctBo FOpaiit, 2023. — 264 ¢. — (OtkpeiTas Hayka). — I[ISBN 978-5-534-12883-3.
— Texkct : anexTponHsIi // O6pa3oBatenbHas margopma KOpaiir : [caiiT]. — URL:
https://urait.ru/bcode/514438

Ba3bl 1aHHBIX, HHPOPMALNMOHHO-CIPABOYHbIE H MOMCKOBBIE CHCTEMBI:

[Topran «I"'ymanutapHoe oOpa3oBanue» http://www.humanities.edu.ru/

®denepanbHblil mopran «Poccuiickoe odbpasoBanue» http://www.edu.ru/

®enepanbHoe xpanunuiie «Ennnas komtekuus nudpoBbIX 00pa30BaTENbHBIX PECYPCOB»
http://school-collection.edu.ru/

CnpaBounasnpaBoBas cucteMa «KoncynbrantlLroc»

DJEeKTpOHHBIM  yuyeOHMK 1O  MaTeMaTHKe: BCE  TEMbl  IIKOJBHOH  MPOTrpPaMMBbI
http://www.nado5.ru/e-book/matematika

IIporpammHoe oOecneyeHHue, MCNOJAb3yeMOe MPH OCYLHIECTBJIEHUU 00pPa30BaATEIbLHOIO
npoiecca no TUCIHUIINHE
Microsoft Windows 10, Microsoft Office, MutepueT-0paysep Annexc.6paysep,
AntuBupyc Windows Defender (BXoguT B cocTaB omepanMoHHOW cHCcTeMbl Microsoft
Windows), 7-zip GNULesser General Public License, K-Lite Codec Pack, WinDjView,
Adobe Reader

IIporpamMmmHoe oOecnieueHne 0Te4eCTBEHHOT0 MIPOU3BOICTBA
INDIGO
Sunexc.bpaysep

CB0001HO pacnpocTpaHsieMoe MPOrpaMMHoOe odecriedeHue

Adobe Reader miis Windows
Apxusarop HaoZip
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4. KOHTPOJIb n

OIIEHKA

OBIIEOBPA3OBATEJIbHOM JAUCIHUILIAHBI

Kontpoas u ounenka

pe3yJIbTaToOB

OCBOCHHA  JUCHUIIIIMHBI

PE3YJIbTATOB

PACKPBIBAIOTCA

OCBOEHUA

qyepes

JTUCIUIIMHAPHBIE PE3YJIbTaThl, HapaBIeHHbIE HA (OPMUPOBAaHKE OOLIUX U MPOodeccroHaTbHBIX

KOMIETEHIIUH [0 pa3/ienaM U TeMaM coepkaHus ydeOHOTO MaTepraa.

Oo6mas/mpodeccuoHanbHas Pa3nen/Tema THun oeHoYHbIX
KOMMeTEeHI U MEepONpPUSTHS
OK O01. Beibupars cmocobsr | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, | TectupoBanue
peleHus samau | 1.5, 1.6 VYcTHbII onpoc
poQeCCHOHANEHOM P2, Tembt 2.1,2.2,2.3, 2.4, 2.5 II- | \aremaruaeckuii
NESITETHHOCTH  TIPUMEHUTEIIEHO ;))/g,, %,’SMH 3.1.3.2, 3.3 [l-olc, 3.4 JTUKTaHT
K Pa3JIMYHBIM KOHTEKCTaM P 4, Tembi 4.1, 42, 4.3, 4.4, 4.5, WuauBuyanbpHas
4.6,4.711-0/c, 4.8,4.9,4.10,4.11 | CaMOCTOATCIbHAA
P 5, Temsr 5.1, 5.2 pabora
P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, [IpencraBnenue
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- Pe3yIIbTATOB

o/c, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14, 7.15,

7.16,7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temr1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

NPaKTUYECKUX paboT
3anmTa TBOPYECKUX
pabor

3amura
VHTUBH Ty aTbHBIX
IPOEKTOB
KonTtponbHas pabora

Brinonuenue

P11, Temsr 11.1, 11.2, 11.3 TI-

o/c, 11.4,11.5, 11.6 IT-o/c, 11,7 | FEAMCHAIIOHIBIX

P 12, Temsr 12.1, 12.2, 12.3, 12.4 | 33/aHUA

P 13, Temsr 13.1, 13.2, 13.3,

13.4, 13.5 [T-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,

14.4, 14.5 [1-o/c, 14.6
OK 02. Ucnonp3oBars | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, | TectupoBanue
COBpEMeHHBIE cpecTa momcka, | 1.5, 1.6 Y CTHBIH omnpoc
aHamM3a W WHTEPIPETAlNU P/2, ;ZMH 2.1,2.2,2.3,2.4, 2.5 II- | Maremarnueckuit

olc, 2.
HHopMaLLIH, "1 P3, Temm 3.1,32,3.3 -0/c, 3.4 | 0T
uH(OPMAIIMOHHBIE TEXHOJOTUU P 4, Tembi 4.1, 42, 43, 4.4, 4.5, NunuBunyansHas
TS BBITOJIHEHUS 3a1a9 | 4.6, 4.7 TT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
npodeccuoHaIbHON P 5, Temst 5.1,5.2 pabora
NeATEILHOCTHU P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, [IpencraBnenue

6.6, 6.7 T1-0/c, 6.8,6.9,6.10 - | pesynraros

o/c, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

MPaKTUYECKUX padboT
3anmra TBOPYECKUX
pabor

3amura
WHAUBUIYAJIbHBIX
MPOEKTOB
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P9, Tems1 9.1,9.2,9.3,9.49.5

KontponbHas pabora

P 10, Temebr 101, 102, 103, 10.4 Brimmongenue

P11 Temst 111, 112, 1131 | oo enanmonmi

o/c,11.4,11.5, 11.6 IT-o/c, 11.7 sanauii

P12, Temsr 12.1, 12.2, 12.3, 124

P 13, Temsr 13.1, 13.2, 13.3,

13.4, 13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6
OK 03. [IlmammpoBate u | P 1, Tema 1.1, 1.2, 1.3 [1-o/c, 1.4, | TectupoBanue
peamu3oBbiBaTh  cobcTBennoe | 1.5, 1.6 Y CTHBIH onpoc
poeCCUOHATBEHOE u | P2 Tembr2.1,2.2,2.3,2.4, 2511 | Maremaruueckuit
FHTIHOCTHOC PASBHTHE, ;/g’, ZTSMBI 3.1,3.2,33 l-o/c, 3.4 | Zrerant
HpEANPUHUMATEIBCKYIO P 4, Tems 4.1, 4.2, 4.3, 4.4, 4.5, WunuBunyanbHas
NCATCIIBHOCTD B 46’ 47 H-O/C, 48’ 49’ 410’ 411 CaMOCTOATCIIbHAsA
IpodecCHOHATBHOI chepe, | PS5, Tems 5.1, 5.2 pabora
HCIIOJIB30BAaTh 3HAHUS mo | P6, Temn1 6.1,6.2,6.3,6.4,6.5, [Tpencrarnenue
¢unancoBoit rpamoroct B | 0.6,6.711-0/c,6.8,6.9,6.10 II- pe3ynbTaToB
Pa3INYHBIX smsmennpx | ©/C 0-11 IPAKTHYECKUX PaOOT
cuTyanmIx P7 Temer7.1,7.2,7.3,7.4,7.5, 3amuTa TEOpUCCKUX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-

olc,7.11,7.12,7.13,7.14,7.15, | pador

7.16,7.17 amura

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, WHIWBUAYaTbHBIX

8.6 IIPOEKTOB

P 10, Tewst 0.1, 102, 103, 104 | Koo pasors

, Tems 10.1, 10.2, 10.3, 10.

P11 Tews 110, 11.2, 11311 | Domommere

o/c,11.4,11.5, 11.6 I-o/c, 11,7 | PFOIMCHAIHONHDIX

P 12, Temsr 12.1, 12.2, 12.3, 12.4 | 3aAaHHH

P 13, Temsr 13.1, 13.2, 13.3,

13.4, 13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,

14.4, 14.5 TI-o/c, 14.6
OK 04. OddextuBno | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, | TectupoBanue
B3aMMOJICICTBOBATh M paboTaTh 1.5,1.6 YcrHbIM onpoc
B KOJUIEKTHBE U KOMaHJIE P/Z’ gZMH 2.1,2.2,2.3,2.4, 2.5 II- | Maremaruueckuii

olc, 2.

P 3, Tems 3.1, 3.2, 3.3 [l-o/c, 3.4 | “ieradt

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, | VHAMBALyalbHAs

4.6,4.711-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIbHASA

P 5, Tems1 5.1, 5.2 pabora

P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, [IpencraBienue

6.6, 6.7 T-ofc, 6.8,6.9, 6.10 - | pesynsraros

o/c, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

NPaKTUYECKUX paboT
3amuTa TBOPUYECKHUX
pabot

3amura
WH/IMBUIYaJIbHBIX

65




P9, Tems1 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-

IPOEKTOB
KontponbHas pabora

Brimonnenue
o/c,11.4,11.5, 11.6 IT-o/c, 11.7 SK3aMEHALHOHHDIX
P12, Temsr 12.1, 12.2,12.3, 12.4 N
P 13, Temst 13.1, 13.2, 13.3, 3ajlaHuH
13.4, 13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 Tl-o/c, 14.6
OK 05. Ocymectiars yctaywo | P 1, Tema 1.1, 1.2, 1.3 T1-o/c, 1.4, | TectupoBanue
M TIHIChMEHHYI0 KommyHmKarmio | 1.5, 1.6 Y CTHBIH onpoc
Ha TOCYJApCTBEHHOM  SI3BIKE P/2, ;ZMH 2.1,2.2,23,2.4, 2.5 II- | Maremarmaeckuii
R o/c, 2.
Pocemiickolt - Qexepatt € | 53 n L3130, 33 ook, 3.4 | AHKTAHT
y4eTOM oco0eHHOCTEH P 4, Tembi 4.1, 42, 43, 4.4, 4.5, NunuBunyansHas
COLMAIBHOTO U KYIBTYPHOTO | 4.6 4.7 [1-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIILHAS
KOHTEKCTa P5, Temrr 5.1,5.2 pabora
P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, | Tlpencrasienue
1.5, 1.6 pe3yIIbTaToOB
P2, Tomst 2.1,2.2,23, 24, 25 T | [ baor
o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11
PS5, Temrr 5.1,5.2

P 6, Temrr 6.1,6.2,6.3,6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11
P7,Temrr7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13, 7.14, 7.15,
7.16,7.17

P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3I1-
o/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 124
P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 [1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6P 9, Temsl
9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temer 11.1,11.2, 11.3 I1-
o/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6

3amuTa TBOPUYECKHUX
pabot

3amura
WHIMBUTyJIbHBIX
MIPOEKTOB
KonTtponbHas padota
Beinonnenue
9K3aMEHAIlMOHHBIX
3aJaHUN
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OK 06. ITposiBIsATE IpaXk1aHCKO-

NaTPUOTUYECKYIO MO3ULIHIO,
JIEMOHCTPUPOBATH  OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TpPaULIHOHHBIX

00II[eueI0BEUECKUX IIEHHOCTEN,

B TOM HHUCIIC C Y4E€TOM
rapMOHHU3aIun
MCXKHaAIIMOHAJIbHBIX u

MCKPCIIUTUO3HBIX OTHOMCHHﬁ,

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4,
1.5,1.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14, 7.15,

7.16,7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P 14, Tems! 14.1, 14.2, 14.3,

TectupoBanue
VYcTHBII onpoc
Marematrnueckui
JUKTaHT
NunuBuayansHas
CaMOCTOSTENIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
NPaKTUYECKUX paboT

PUMEHSITh CTaHJapThI 3ammra TBOPYECKHX
14.4, 14.5 T1-o/c, 14.6
AQHTUKOPPYILUOHHOTO pabot
IIOBEICHUA 3amura
WH/INBUIYTbHBIX
IIPOCKTOB
KontponbHas padota
Beinonnenue
9K3aMEHAIIMOHHBIX
3aJaHUN
OK 07. CopetictBoBats | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, | TectupoBanue
COXPaHEHHUIO oxpyxatomeii | 1.5, 1.6 Y CTHBIH onpoc
Cpelbl,  PeCypcocOEpeKEHHIO, 5/3’ QTZMH 2.1,2.2,2.3,2.4, 2.5 I1- | Maremarnueckuit
MPHMEHATS  SHAMMA 00\ b33y 30 33 ok, 34 | T
W3MEHEHUH KIMUMATa, IPUHIMIBL | b g Tevi 4.1, 4.2, 4.3, 4.4, 4.5, WunuBuyanpHas
OepexIMBOrO  NPOU3BOACTBA, | 4.6 4.7 [I-o/c, 4.8,4.9, 4.10,4.11 | camMocCTosTenbHAs
apdexTuBHO  neiictBoBaTh B | P 5, Temsr 5.1, 5.2 pabora
Ype3BbIYAIHBIX CUTYyaIUIX P 6, Temr 6.1, 6.2,6.3,6.4, 6.5, [IpencraBnenue
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- Pe3yIbTATOB

o/c, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
o/c,7.11,7.12,7.13,7.14, 7.15,

7.16,7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3I1-
o/c, 11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6

MPaKTUYECKUX padoT
3anmTa TBOPYECKUX
pabor

3amura

WHIUBUTY ATBHBIX
MIPOEKTOB
KonTtponsHas pabora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHui
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