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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

o crenunaibaoctu 38.02.06 — duHaHCHL.

1.2. Mecto y4eOHOIi QMCHMINIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHENMAJIHCTOB
CpeiHero 3BeHa:
JucuuruiHa BXOIUT B 00IIe0oOpa3oBaTeNbHYIO MOJITOTOBKY M OTHOCHUTCS K YIITyOJICHHBIM

(mpo(hUIBHBIM) IPEMETAM.

1.2.1. Henu v muIaHupyeMble Pe3yJbTaThl 0CBOCHUS THCIMILIAHbBI:
Copepxanre  TporpaMMmbl  00IIe00pa30BaTeNbHOM  AUCHUILTUHBI — «MaTemaThka»
HaINpaBJICHO HA JOCTH)KEHUE PE3yJIbTATOB €€ U3yUeHHs B COOTBETCTBUM C TpeboBanusmu OI'OC

COO c yuerom npodeccunonansHoit HanpasieaHoctd GI'OC CIIO.

1.2.2. IlnaHupyemble pe3yJabTaTbl OCBOEHHsI 0011€00pa30BaTEeIbLHON IUCHUILIUHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO
Copepxanne o0mieo0pa3oBaTeIbHON AUCIUTUIMHB «MaTemMaTuka» HampaBiIeHO HA JOCTH)KCHUE

BCEX JIMYHOCTHBIX (nanee — JIP), metanpenmernsix (nanee — MP) u npenmernsix (nanee — [1P)
pe3ynbpTatoB 00ydeHus, perinameHTHpoBaHHBIX OI'OC COO u ¢ yueToM NmpuMepHO OCHOBHOM

oOpasoBarenbHON ITporpammoit cpeanero oomero oopazosanus (IIOOIT COO).

JINYHOCTHBIE pe3yJabTaTbl 0CBOCHUA TOJKHBI OTPAXKaTh:

- TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTAlMi, MO3UTHUBHBIX
BHYTPEHHUX YOCXKICHHA, COOTBETCTBYIONIUX TPAIUIIMOHHBIM IIEHHOCTSAM POCCHICKOTO
o0mIecTBa, paclIMpPeHHe XU3HEHHOTO OMBITa U OIbITa JIEATEILHOCTH B IMPOIECCE peamu3alun
OCHOBHBIX HaIlpaBJICHUN BOCIUTATEIHLHOU JIEATEIbHOCTH, B TOM UHCJIE B YACTH:

rpaKJAaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAXKITAHCKOM  TMO3HMIMM  OOydYaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIMOHHBIX IpaB M OO0S3aHHOCTEH, yBa)KCHHE 3aKOHA U
MIPaBOTIOPSJIKA;

INPUHATHEC TpaJUIUOHHBIX HAIOMWMOHAJIbHBIX, O6HIG‘IGHOBC‘ICCKI/IX T'YMaHHUCTUUYCCKUX H



JIEMOKPaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh TPOTHUBOCTOATH HJEOJOTUU DKCTPEMHU3Ma, HAlMOHAIM3MA, KCceHOhoOuu,
JUCKPUMHHAIIUH TI0 COLMATIbHBIM, PETUTHO3HBIM, PACOBBIM, HAlIUOHAJIBLHBIM IIPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEPECaxX TPakIaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIIPaBJICHUU B 00IIc00pa30BaTEIbHON OpraHU3AMKN M JCTCKO-FOHOIIECKUX
OpraHu3aIusX;

YMEHUE B3aUMOJCHCTBOBAaTh C COLMAIbHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIHMSIMU 1 Ha3HAYEHUEM;

TOTOBHOCTbH K TYMaHUTAPHON Y BOJIOHTEPCKOU IESITEIBHOCTH;

NATPUOTUYECKOT0 BOCTIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCUUCKON IPaKTAHCKOW MICHTUYHOCTH, TATPUOTH3MA, YBOKEHUS K
CBOEMY HAapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHoO#, ropaocTu 3a CBOM Kpai, CBOIO
PoauHy, CBOM SI3BIK M KYJIBTYPY, MPOIIOE U HACTOSIIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K T'OCYJapCTBEHHBIM CHUMBOJIaM, UCTOPUYECKOMY M IPUPOIHOMY
HacJelulo, MaMsATHUKAM, TpaauuusM HaponoB Poccuu, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;

uaeiHas yoex1eHHOCTh, TOTOBHOCTh K CIIY»XEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEH POCCUICKOr0 HAPOIa;

c(hOpPMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHHS;

CIOCOOHOCTH OIIEHWBATh CHUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSIM U (MJIM) APYTUM YJIEHAM CEMBH, CO3JaHUIO0
CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTENM CEMEWHOW >XU3HU B COOTBETCTBUU C
TpaguuusaMu HapoaoB Poccuu;

3CTETHYECKOI0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHUIA;

CIOCOOHOCTH BOCIIPUHUMATh Pa3InYHbIC BUJIBI HCKYCCTBA, TPATUIIUU U TBOPYECTBO CBOETO
Y JPYTUX HApOJOB, OIIYIIATh SMOLIMOHAIBHOE BO3/ICIICTBHE UCKYCCTBA;

yOSXKIEHHOCTh B 3HAYMMOCTH JUISl JTUYHOCTH U OOIIECTBA OTEUYECTBEHHOTO U MHUPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUECTBA;

TFOTOBHOCTbL K CAMOBLIPAKCHHUIO B pa3HbIX BHAAX HCKYCCTB4, CTPCMJICHUC IIPOABJIATH



KaueCTBA TBOPYECKOM JINUHOCTH;

(pusnyecKoro BOCIMTAHMSA:

chOpPMUPOBAHHOCTh 3J0POBOTO H  Oe3omacHOro o0pa3a JKHU3HH, OTBETCTBEHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO;

noTpeOHOCT, B (PU3MYECKOM  COBEPLICHCTBOBAHMM,  3aHIATHSIX  CIHOPTUBHO-
03JI0POBUTEIIBHON JIESATENBHOCTBIO;

AKTUBHOE HEMPUATHE BPEIHBIX MPUBBIYEK U UHBIX (OPM MPUYUHEHUS Bpeaa PUINIECKOMY
Y TICUXUYECKOMY 3/10POBBIO;

TPYA0BOIr0 BOCIIUTAHUA:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTbH K aKTUBHOM JEATEIHLHOCTH TEXHOJOTUYECKON U COLIMAIbHON HANpPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb M CAMOCTOSATENBHO  BBIMOJHATH  TaKyIO
JIeATEIbHOCTb;

UHTEpEC K pa3NIu4yHbIM cdepaM NpodeCcCHOHATBHON IesATeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIIN BBIOOp OyayIIel npodeccuu U peaaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO W CaMOOOPA30BaHMIO HA TMPOTSHKCHHH BCEH
JKU3HH;

IKOJIOTHYECKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh  JKOJIOTHUECKON KYJIbTYphl, TOHUMAHHWE BIHMSHHUS COLHAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
I00ATBHOTO XapaKTepa HKOJOTHYECKUX TTPOOIeM;

IJIAHUPOBAHUE M OCYILICCTBICHUE JIEUCTBUI B OKPY’KAIOIIEH Cpele Ha OCHOBE 3HAHUSA
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE IEUCTBUIA, IPUHOCSIINX BPE] OKPYKAIOLIEH CPEE;

yMEHUue MIPOTHO3UPOBATH HeOJIaronpusITHbIE 3KOJIOTUYECKHE MTOCJIEICTBUS
MPEAIPUHUMAEMBIX JIEUCTBUM, TPEAOTBPALIATh UX;

pacIIMpEHHE OMbITa ACSITEIIbHOCTUA SKOJIOTUYECKON HAIIPaBICHHOCTH;

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd U OOIIECTBEHHOH TMPAKTUKH, OCHOBAHHOTO Ha JUAIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE A3BIKOBOM W YATATEIBCKOW KyJIbTYpbl KaAK CPEACTBA B3aUMOIEHCTBHS
MEXIY JIOJIbMH U ITIO3HAHUS MUDA;

OCO3HaHUE LIEHHOCTU HAy4YHOU NEATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U

HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.



MeTanpeaMeTHble Ppe3yJbTaThbl OCBOSCHHUS OCHOBHOM 00Opa30BaTEIbHON MPOTPaMMBbI
JOJIKHBI OTPaXKaTh:

OBiajieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH M03HABATEIbHBIMH € CTBUSIMU:

a) 0a30BbIe JJOrHYeCKHe AeiiCTBUA:

CaMOCTOSITENTbHO (OPMYJIUPOBATh U aKTyaIM3UpPOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHaBJIMBATb CYIHCCTBCHHBIﬁ IMMPU3HAK UK OCHOBAHUSA JIs1 CPABHCHUA, KHaCCI/I(l)I/IKaI_II/II/I
1 000011IeHNS;

OTIpEICTIATH NN JAeSITeIbHOCTH, 3aJ]aBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISABIIAATH 3dKOHOMCPHOCTHU U ITPOTUBOPCUUA B PACCMATPHUBACMBIX ABJICHUAX

BHOCUTb KOPPCKTUBBI B ACATCIBHOCTH, OLCHUBATH COOTBCTCTBUC PC3YJILTATOB ICIIAM,
OILICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

pa3BUBaTh KPeaTUBHOE MBIILICHUE MPU PELICHUH )KU3HEHHBIX TPO0IeM;

0) 0a30BbIe HCCJIEeI0BATEILCKHE AeliCTBHS:

BJIaACTh HaBbIKaMH y‘IC6HO-HCCH€I[OB3.T€J’IBCKOfI u HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMU
paspenieHus npooiem;

CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB  pEelIeHUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA;

OBJIAACHUC BUAAMU NCATCIIBHOCTU IIO MOJYUYCHHUIO HOBOI'O 3HAHUA, €0 MHTCPHPCTAIUU,
npeoOpa3oBaHHI0O M MPUMEHEHHUIO B Pa3jMYHbIX Y4YEOHBIX CHUTyalUsX, B TOM 4YHUCIE MpU
CO31aHUH Y4YE€OHBIX U COI[UAIBHBIX TPOEKTOB;

¢dbopMHpOBaHHE HAyYHOTO THUMA MBIIUICHHUS, BIaJEHUE HAYYHOH TEPMHHOJIOTHEH,
KIIFOYCBBIMU IMTOHATHUAMU U MECTOJaMU,

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJladyd B OOpa30BATEIBHOU IEATEIHLHOCTH H
YKU3HEHHBIX CUTYaLUsX;

BBIABJIATE TPHUYUHHO-CICACTBCHHBIC CBA3HM MW aAKTyaJIU3UPOBATH 3a/davdy, BBIABUIATb
TUIIOTE3y €€ PEIICHMs, HaXOAUThb apryMEHTHl Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMIA,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHaAJIM3UPOBATh MOJYyUYEHHBIE B XOJI€ PELICHUS 3a]]aul PE3yJIbTaThl, KPUTUYECKH OLIEHUBATh
X JOCTOBCPHOCTD, ITPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUAX;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETECHHBIN OIIBIT;

pa3pabaThIBaTh IJIaH PEIIeHHs MPOOIEMbl C YUeTOM aHajIn3a UMEIOIIMXCS MaTepUalbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

OCYHICCTBJIATDH HeHeHaHpaBHGHHBIﬁ IOUCK IICpCHOCa CPCACTB U CHOCO6OB I[CﬁCTBHSI B

po(hecCHOHATLHYIO CPEeay;



yMETh IEPEeHOCUTh 3HaHWS B  TMO3HABAaTEJbHYI0O M  MPaKTHYECKylo  o0jactu
KU3ZHEACITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEIAraTh OPUTMHAIBHBIC TOAXObI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, JOMYyCKAIOIINE aJbTepHATUBHBIC PEILICHUS;

B) padorta ¢ nHgopManmeii:

BIIQJICTh HABBIKAMHU TOJY4YCHHS WHGOPMAIMU W3 HCTOYHHKOB DAa3HBIX  THIIOB,
CaMOCTOSITENIBHO ~ OCYLIECTBJIATh IMOWUCK, AaHAIM3, CUCTEMATU3alMIl0 W HHTEPIPETALUIO
uH(pOpMaIMU PA3INYHBIX BUIOB U (OPM MPEICTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hOpMaTax C yu4eTOM Ha3HAUYCHUS HHPOPMAIMH U I[EIEeBOI
ayJIMTOPUH, BBIOUPAs ONTHUMAILHYIO (OPMY MPEACTABICHUS U BH3yallU3alliu;

OLICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh HMH(OpPMAalMU, €€ COOTBETCTBHE MPABOBBIM M
MOPAIBHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh CPEACTBA HWH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B
pEelIeHNH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHHU3AIMOHHBIX 3a7ad C COOIOJEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, PaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

BIIQJICTh HAaBBIKAMH DPACMO3HABAaHUS © 3amUThl uH(OpManuu, UHOOPMAIMOHHON
0€30MacHOCTH TNYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY JA€HCTBUAMM:

a) o0lIeHue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax ®KU3HU;

pacmo3HaBaTh HeBepOalbHBIE CpEICTBA OOIIEHUS, MOHMUMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, PAcIO3HABAThH MPEINOCHUIKM KOHQIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

BJIQ/IETh PA3IMUHBIMH CIIOCOOaMH OOIIEHUS U B3aUMOICHCTBUS;

apryMEHTUPOBAHHO BECTH UAJIOT, YMETh CMATYATh KOH(MDIMKTHBIC CUTYAIINH;

Pa3BEpHYTO M JIOTMYHO M3JlaraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIB30BAHUEM S3bIKOBBIX
CPENCTB;

0) coBMecTHasl 1eiTeJIbHOCTh:

MMOHUMATh U UCTIOJIB30BaTh IPEUMYIIECTBA KOMAaHHON ¥ HHIMBUYaTbHOU PabOTHI;

BEIOMpATh TEMATHKy U METOJbI COBMECTHBIX NEHCTBUU C y4eTOM OOIIMX HHTEPECOB, W
BO3MOKHOCTEHN KaKJ0r0 4JIeHA KOJUIEKTUBA;

MIPUHUMATh LEIH COBMECTHOM J€ATEIbHOCTH, OpPraHW30BBIBATh W KOOPJAWHHUPOBATH
JIEUCTBUA II0 €€ JOCTMKEHHIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENENITh POJIU C YYETOM

MHEHHUH YYaCTHUKOB 00CYXJaTh Pe3yIbTaThl COBMECTHON pabOTHI;



OLICHHMBATh KaueCTBO CBOErO BKJAJa U KaXKIOr0 y4acTHHUKA KOMaHIbl B OOIIMI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

mpenjaraTh HOBBIE TPOEKTHI, OICHUBATh WU C TMO3UIMHA HOBU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

KOOPJIUHUPOBAaTh U BBINOJHATH pPaOOTy B YCIOBHUSIX pPEAIbHOTO, BUPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TMOBEACHHE B Pa3UYHBIX CHTYaIUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBnajjeHHe YHMBePCAJIbHBIMHU PerysiTHBHBIMH /1€iiCTBHUAMM:

a) cCaMOOpPraHMU3aIUsA:

CaMOCTOSITENTLHO OCYIIECTBIISATh MO3HABATEIBHYIO CSITEILHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh M (OPMYJIHUPOBATh COOCTBEHHBIC 3aJaydl B 0OOpa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENTLHO COCTABJIATH TUIAH PEIICHUSI TPOOJIEMBI ¢ YIETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENNOYTCHUN;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTCHHI;

JIeNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHIE;

OILICHUBATH MIPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MIPOSIBICHHUIO IIMPOKON IPYIUITMU B Pa3HBIX 00JACTAX
3HAHMH, MTOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIa/IETh HAaBbIKAMU MO3HABATEJIbHON pedrieKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUIA
Y MBICJTUTEIBHBIX TIPOIECCOB, UX PE3YJIHTATOB M OCHOBAHMIA;

MCIOJIb30BaTh MIPUEMBI pe(hJICKCUU ISl OLICHKH CUTYyAaIllH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 UX CHUKEHHUIO;

B) IMOLMOHAJbHBII HHTEJVIEKT, Mpeanoaraomui c()opMHUpPOBAHHOCTD:

CaMOCO3HAaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUJICTH HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIIMOHATBHOMN C(hepbl, ObITh YBEPSHHBIM B ce0e;

caMoperyJIMpOBaHMUs, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIbHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKIIIOYAIOIICH CTpEMJICHUE K JOCTHXKCHMIO LICJIM U YCIEXY,



ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE AEHCTBOBATh, HCXO/S U3 CBOMX BO3MOXHOCTEH;

HMIIATUH, BKJIIOYAIOUIEH CHOCOOHOCTH MOHMMATh SMOLMOHAIBHOE COCTOSHUE JAPYTHX,
YUUTBIBaTh €r0 TPU OCYIIECTBICHMM KOMMYHHKAIMM, CIIOCOOHOCTb K COYYBCTBUIO H
COIIEPEXKHMBAHHUIO;

COLMAJIBHBIX HaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTpaMBATh OTHOIIEHUS C JPYTUMHU
JIOIbMU, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peliaTh KOH(IUKTHI;

r) IpUHATHE ce0sl U IPYTUX JIIOAei:

IIPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IPUHUMAaTh MOTHBBI M apryMEHTBl JApYruX JIOACH IpU aHalu3e pe3yJbTaToB
JesITeIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX JIOAEH Ha OIINOKH;

pa3BUBaATh CIIOCOOHOCTH IOHUMATh MU C MO3ULUK JPYTOro YelloBeKa.

Ilo yuyeonomy mnpeamery ''MaremaTuka' (BK/IWYasm Kypchl ''AJire6pa u Havajaa
MaTeMaTHyeckoro anaamsa'', ''I'eomerpus', '"BeposiTHOCTh M cTaTHcTHKA'') (0a30BBIH
yYpPOBeHb) TpeOOBaHUS K TNPEAMETHBIM pe3ysibTaTaM OCBOEHHUS 0a30BOro Kypca MaTeMaTHKH
JOJKHBI OTPakaTh:

1) BiageHue MeToJaMM JOKAa3aTeNbCTB, aJlrOpPUTMAMM pEIICHUs 3a/jad; yMEHHue
(dopMyIHpOBaTH OIpEIeNIEH s, aKCUOMBI U TEOPEMbI, TPUMEHSATh UX, IPOBOIUTH JT0Ka3aTebHbIC
paccyXIeHHsI B XOJIe PELICHUS 3aa4;

2) yMeHHuEe OIepHUpOBaTh MOHATUSAMM: CTENEHb YHWCIA, JIOrapudm uucia; yMEHHue
BBIIOJIHATh BBIYMCICHHE 3HAYEHMH U NpeoOpa3oBaHUS BBIPAKEHUH CO CTENEHSIMH H
Jorapudpmamu, mpeodpazoBaHus IPOOHO-PAIMOHATBHBIX BBIPAKECHUH;

3) yMeHue onepupoBaTh MOHATUSMU: PALMOHAIbHbIEC, HPPALIMOHAIBHBIC, TTOKa3aTeIbHbIC,
CTENEHHbIE, JJorapu(pMUIECKUE, TPUTOHOMETPUUECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHe ONepHUpOBaTh MOHATUAMU: (DYHKIMS, HENpepblBHAs (YHKLHUSA, MIPOU3BOAHAS,
nepBoOOpa3Hasi, ONpEACICHHbIM WHTErpai; yMEHHWE HAXOAWUTh IMPOU3BOAHBIC 3IIEMEHTAPHBIX
(GYHKUIMH, UCTIONB3YsI CIIPABOYHBIE MaTepHAalIbl; UCCIEA0BATh B MPOCTEHIINX ClydasX (yHKIUN
Ha MOHOTOHHOCTb, HAaXOJUTh HAuOOJbIIME M HAUMEHbIIME 3HA4YeHUs (DyHKIUI; CTpPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM allapara MaTeMaTHYeCKOro aHalu3a; MPUMEHSTh
IPOM3BOJIHYIO TIPU PEIICHUH 3a7ay Ha JBM)KEHUE; pelaTh MPaKTUKO-OpUEHTUPOBAHHBIC 3a/1aun
Ha HauOOoJIbIINE U HAMMEHbIINE 3HAUCHHs, HA HAX0XKIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue onepupoBaTh MOHATUAMU: PallMOHATIbHAA (PYHKLUS, NOKa3aTenbHas (QyHKIUS,
creneHHas QyHKIMs, Jorapudmudeckas GyHKIHS, TPUTOHOMETPHUECKUE (YHKIIMU, OOpaTHBIC
(GyHKIMU; yMEHHME CTPOUTh TIpaduKu H3yYeHHBIX (YHKLUUH, HCHOJB30BAaTh TIpaduku mnpu

U3yYEHHUH TPOIECCOB M 3aBUCUMOCTEH, MPH pPEIICHUH 3a]ad U3 JAPYTruX y4yeOHBIX MPEAMETOB U



3a]a4 U3 pealbHOM )KU3HH; BhIpaKaTh (hOPMYyJIaMU 3aBUCUMOCTH MEXKy BETMUMHAMU;

6) yMeHue peniatb TEKCTOBBIE 3a/1a4ll Pa3HbIX TUIOB (B TOM YMCJIE HAa IPOLEHTHI, AOIU U
YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3aJaud U3 00JIaCTH
yOpaBlIeHUS JUYHBIMH M CEMEMHBIMU (DMHAHCAMH); COCTAaBJIATH BBIPAKEHUS, YpaBHEHHUS,
HEPAaBEHCTBA M MX CHUCTEMBI IO YCIOBHUIO 3a/ayd, HCCIEIOBAaTh IMOJYYEHHOE pElIeHHue U
OLIGHUBATh MPABJIONOAOOHOCTD PE3YIbTATOB;

7) yMeHHE OIepHUpOBaTh MOHATUSAMU: cpeliHee apudMeTHuecKoe, Merana, HauooblIee U
HauMeEHbIllee 3HAYeHMs], pa3Max, JIUCIEepCHs, CTaHJApPTHOE OTKJIOHEHHE YHUCIOBOTO Habopa;
yMEHHE U3BJIEKaTh, HWHTEPIPETUPOBATH HMH(OpPMALMIO, NPEJICTaBICHHYI0 B TabmuIax, Ha
auarpamMmax, Trpadukax, OTpPaXalollyl0 CBOWCTBAa pEAIbHBIX IPOLECCOB U  SBICHHIA;
NPEACTaBIATh UH(POPMAIMIO ¢ MOMOILIBIO0 TaOJIMIl M JUArpaMM; MCCIEA0BaTh CTaTHCTUYECKHE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IrpaUuecKux METOAOB U AJIEKTPOHHBIX CPEJICTB;

8) ymeHHEe OmnepupoBaTh TMOHATHUSAMH: CIyYalHBIM OMNBIT W CIy4ailHOE COOBITHE,
BEPOSTHOCTh CIY4YaHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTh C HCIIOJIB30BAaHUEM
rpadU4ecKux METOJOB; HPUMEHATh (OPMYJBI CIOKEHHS M YMHOXCHHMS BEpPOATHOCTEH,
KOMOHMHATOpHbIE (aKThl U (OPMYJIBI MPU PEHICHUU 33Jay; OLEHUBATH BEPOSITHOCTH PeabHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMU BEJIMUYMHAMU; YMEHHE MPUBOIUTH MPUMEPHI TPOSBICHUS
3aKOHa OOJIBIINX YUCET B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSAX;

9) ymeHue omnepupoBaTh MNOHATHSIMM: TOYKa, HpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIA YIroJ, CKpeIIMBAaIOIIMecs NpsMble, MapaJJIeIbHOCTh U MEPIEeHIUKYISIPHOCTD
OpSIMBIX U TUIOCKOCTEH, Yrojl MEXIy MPSIMbIMU, YIOJl MEXKAY HpSIMONM M IJIOCKOCTBIO, YTOJl
MEXy IUIOCKOCTSIMHM, PAacCTOSHHME OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXAY HpSIMbIMHU,
paccTosiHUE MEXIy IUIOCKOCTSIMH; YMEHUE MCIOJIb30BaTh IPU PELICHUH 33]a4 W3Yy4YCHHBIE
(bakThl U TeOpeMbI IIJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYIKAIOIIETO MHUPA;

10) ymeHue ornepupoBaTh MOHATHUSMH: MHOTOTPaHHUK, CEYEHHE MHOTOIpaHHHKa, KyO,
napaeNnenunes, npu3mMa, nupaMmuia, Gurypa 1 moBepxXHOCTb BPAILCHHS], IMIIMHAP, KOHYC, Iap,
chepa, ceueHus (UTypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, HWIMHApPA, KOHYca,
IUIOIA/1b TTOBEPXHOCTH MUPAMHUIbI, IPU3MBI, KOHYCa, IIMINHIPA, IIomaabs chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO Tapajiesienuiea, TUpaMubl, MPU3MbI, IMIMHApPA, KOHYyca, MIapa; yMEHHE
n300pakaTh MHOTOT'PAaHHHKH U TMOBEPXHOCTH BpAIICHUS, UX CEUEHHsS OT PYKH, C MOMOIIBIO
YEPTEXHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE paclo3HaBaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHE PACIO3HABATh MPaBUIIbHbIE MHOTOTPAHHUKH;

11) ymenue onepupoBaTh MOHATUSMU: JIBUKEHUE B MPOCTPAHCTBE, MOJ00HBIE (PUTYpHI B
IPOCTPAHCTBE; KCIIOJIb30BaTh OTHOILIEHHE IUIOMIAAEH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX

¢buryp npu perieHuu 3auay;



12) ymMeHHME BBIUMCIATH T€OMETPUUYECKHE BEIMYMHBI (JIJIMHA, YTOJI, IUIONIadb, OO0BEM,
TUTONIA/Ib TTIOBEPXHOCTH), UCIIOJIb3YS U3YUCHHBIE (POPMYITBI U METO/IBI;

13) ymeHue ornepupoBaTh MOHITUSIMH: MPSMOYTOJIbHAS CHCTEMa KOOPIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOpa, CKaJSpPHOE MPOU3BEICHHE, Yroll MEXIy BEKTOpamH,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOpA HA YUCIIO; HAXOAUThH C TIOMOIIBIO U3YYEHHBIX (GopMyIT
KOOPJMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE MEXKIY JBYMs TOUKAMHU;

14) ymenuwe BbIOMpaTh MOAXONALIMN W3YYCHHBIA METOA MJIsS pEHICHHUS 3aJayH,
pacno3HaBaTh MaTemMaTHueckue (akTbl U MaTeMaTHYeCcKUe MOJAEIU B MPHUPOAHBIX U
OOILIECTBEHHBIX SIBICHUSIX, B HCKYCCTBE; YMEHHUE IMPHUBOJIUTH TPUMEPHI MaTeMaTHYECKHX
OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTHUYECKOU HAYKHU.

ITo yuyeonomy mpeamery ''Matematuka' (BkJIodasi paszgenbl ''Anredépa m Hayaja
MatemaTuieckoro anaausa', ''I'eomerpusn'', ''BepositTHocTh W  craTHcTHKA'')
(yriry0JieHHBIH ypoBeHb) TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM OCBOCHHS YTIyOJICHHOTO
Kypca MaTeMaTUKH JOJKHBI BKIIOYATh TPeOOBaHUS K pe3yJbTaTaM OCBOEHUs 0a30BOTO Kypca U
JOTIOTHUTEITFHO OTPaXaTh:

1) ymeHue omnepupoBaTh MOHATHUSMHU: OIpENEICHHe, aKChuoMa, TEOpeMa, CJe/ICTBUE,
CBOICTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE (DOPMYIUPOBKHU; YMEHHE (POPMYIUPOBATH
oOpaTHOE W MPOTHUBOIOJOXKHOE YTBEPKICHHUE, NPHUBOJUTH NPUMEPhl U KOHTPIPHUMEPHI,
UCIIOJIb30BAaTh METOJ] MaTeMAaTHYeCKON HWHIYKIWHU; MPOBOAWTH JIOKA3aTelIbHBIC DPACCYKICHUS
IPU PEIIeHUH 3a]a4, OLICHUBATh JIOTUYECKYIO MPaBUILHOCTh PACCy KICHUII;

2) yMeHHE OmnepupoBaThb TMOHATUSMU: MHOXECTBO, MOJMHOXKECTBO, OMNEPALUU HaJ
MHO>KECTBAMHU; YMEHHE HCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisi ONUCAHUS
pEANTBbHBIX TPOIECCOB M SBJICHHUA M TPHU PENICHUH 3a7ad, B TOM YHCIIE U3 APYTUX yUeOHBIX
PEIMETOB;

3) yMeHue OmepupoBaTh MOHATHAMU: Tpad, CBA3HBIA Trpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh M OMHUCHIBATh Tpadbl pasNIUYHBIMU CHOCOOAMHU; HCIOJIb30BATh
rpadsl IpU peLIeHUH 3aay;

4) ymeHue CBOOOJHO OIEPUPOBATH MOHATHUAMHU: COYETAHUE, IIEPECTAHOBKA, YHCIO
COUYETaHMM, 4YMCIO TEepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE NpPUMEHSATh KOMOWHATOPHBIE
(bakThI U pacCcyKACHUS IS PEIICHUS 33]1aY;

5) yMeHHE OmepupoBaTh MOHSATUSMHU: HATYpaTbHOE YHUCIO, ILEJI0€ YHUCIO, OCTATOK II0
MOJIYJIIO, PaIMOHAJIbHOE YHCIIO, UPPALMOHAIBHOE YHWCIIO, MHOXKECTBA HATYPaJIbHBIX, LEJNbIX,
palMOHANIbHBIX, JECUCTBUTENbHBIX UHCEN; YMEHHE HCIOJb30BaTh MPHU3HAKU JIEIMMOCTH,
HAaUMEHBIINKA OOINMK JeNuTeNnh M HaWMeHbIee oOlee KpaTHoe, airoput™M EBkimuma mpu

PCHICHUHU 3a4a4; 3HAKOMCTBO C pa3JIMYHbIMU IMO3UITUOHHBIMHA CUCTEMAMU CYHUCIICHUS,



6) yMeHue cBOOOJHO OMNEpUPOBATH MOHATHUSMHU: CTENEHb C LIEJBIM IOKa3aTesieM, KOPEHb
HATYpPaJIbHON CTETECHH, CTENEHb C PAlMOHAIBHBIM TOKa3aTelieM, CTENEeHb C JIeHCTBUTEIHHBIM
(BeIIeCTBEHHBIM) TIOKa3aTeNeM, JIOTapudM 4Yucia, CHHYC, KOCHHYC W TaHTEHC MPOU3BOJIBHOTO
YHCIIa;

7) yMeHue omepupoBaTh IOHATHUSMHU: TOXKAECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHUE,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUU M HEPAaBEHCTB, PaBHOCHIBLHOCTH YpaBHEHUH,
HEPAaBEHCTB M CHCTEM, palMOHAIBHBIC, WPPALUOHAIBHBIC, IOKa3aTeNbHbIC, CTEIECHHBIC,
Jorapudmuyueckrie, TPUrOHOMETPUYECKHE YPaBHEHUS, HEPABEHCTBA U CHCTEMbI; YMEHHE pelliaTh
yYpaBHEHHUS, HEPABEHCTBA U CUCTEMBbI C MOMOINBIO PA3IUYHBIX MPHUEMOB; pelIaTh ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C MapaMeTPOM; MIPUMEHSITh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
pelIeHns MaTeMaTHYeCKHX 3a1a4d U 3a7a9 U3 Pa3InuHbIX 00JacTell HAYKU U peallbHOM JKU3HH;

8) yMeHue CBOOOTHO OMEPHPOBATH MOHATHAMU: rpaduk (QYHKIUH, oOpaTHas (QyHKIIHS,
KOMITO3HIMS (PYHKIUH, TUHEHHas (yHKUIWS, KBaapaTU4dHas (DyHKIUs, CTeTIeHHas (DYHKIHS ¢
[EeNBIM  TIOKa3aTeleM, TPUTOHOMeTpHueckue (QyHKIuH, oOpaTHBIE TPUTOHOMETPHUYECKUE
(dyHKIMH, TTOKa3aTenbHas U JorapupmMuueckas GyHKIMHU; YMEHUE CTPOUTh rpaduku GpyHKIMA,
BBITIOJTHSITH MIPe00pa3oBaHus rpagukoB PpyHKITHIL;

YMEHHE HCIOJIb30BaTh Irpaduku (PyHKUUN A U3yUeHUsl IPOIECCOB U 3aBUCUMOCTEN MpH
pelIeHn: 3a7a9 U3 APYTUX y4eOHBIX MPEAMETOB U U3 PEAIbHON KU3HU; BhIpakarh HopMmyrnamu
3aBUCHUMOCTH MEX]y BETUIMHAMH,

yMEHHE CBOOOJHO OMNEpUPOBATH MOHATHSIMH: YETHOCTh (QYHKIUH, NEPUOIUYHOCTD
GyHKIMHM, OTPAaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb (YHKIMH, OKCTpEeMyM (QYyHKIIHH,
HauOoJblllee W HaWMEHbIIee 3HaueHUs (YHKIUKM Ha TPOMEXKYTKE, YMEHHE MPOBOIUTH
uccieoBanne (QyHKIINU;

YMEHHE HWCTOJb30BaTh CBOMCTBA M Tpaduku GYHKIWK IS penieHus ypaBHEHUH,
HEPaBEHCTB M 3aJay C MapaMeTpamu; M300paxkaTb Ha KOOPAMHATHOMN IJIOCKOCTH MHOKECTBa
pELICHUI YpAaBHEHHI, HEPABEHCTB U UX CUCTEM;

9) ymeHue cBOOOJHO ONMEPHPOBATH MOHATHIMH: MOCIEAOBATEIHHOCT, aprPMETHICCKAS
porpeccusi, TreoMeTpuyYeckas mporpeccus, OecKOHEYHO YObIBaloIas TeoMeTpUyecKas
IIPOTrpecCcHsi; yMEHHE 3a/1aBaTh MOCIEI0BATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX
bopmy;

10) ymeHue omepupoBaTh MOHSTHUSIMH: HENPEPBIBHOCTh (PYHKIIMH, aCUMIITOTHI Tpaduka
byHKIUM, TiepBas M BTOpas MPOU3BOJAHAS (PYHKIHMM, F€OMETPUUECKUA M (U3NYECKUN CMBICIT
IIPOM3BOJHON, MEpBOOOpa3Has, OMNPENCNICHHbIM HHTErpaj; yMEHHE HaXOAUTh AaCHUMIITOTHI
rpaduka (QyHKIMU; yMEHHE BBIUUCISATH MPOU3BOJHBIC CYMMBI, MPOU3BEACHUS, YaCTHOTO U

KOMITO3UIIUH (PYHKIMI, HAXOIUTh YpaBHEHHE KacaTeNbHOU K TpaduKy (DyHKIMH;



YMEHHE MCIIOJIb30BaTh IPOU3BOAHYIO JUIsI UCCIEAOBAaHMS (DyHKIMH, I HAaXOXKAECHUS
HAWIYYIIero pelieHus] B IPUKIAJHBIX, B TOM YHUCIE COLUATbHO-SKOHOMUYECKUX U (PU3UUECKUX
3agadax, Ui ONpPENEICHUs CKOPOCTH M YCKOPEHHS; HaXOIUTh IUIOMAand UM 00beMbl (uryp c
IIOMOIII0 MHTErpasia; MPUBOIUTH MPUMEPhl MAaTEMATUYECKOTO MOJEIMPOBAHUSA C MOMOILBIO
nuddepeHIMaTbHBIX YPaBHCHHUI;

11) ymeHue onepupoBaTh NOHATHAMU: KOMIUJIEKCHOE YHCIIO, CONPSKEHHBIE KOMIIJIEKCHBIE
yyciaa, MOIYJIb M apryMEHT KOMIUIEKCHOTO 4YHcia, (opMa 3amuch KOMIUICKCHBIX YHCENT
(reomeTpuyeckas, TpPUIOHOMETpUYEecKas M anreOpamdeckas); yMeTb  IPOU3BOAUTH
apupMeTHUecKue AEUCTBUS ¢ KOMIUIEKCHBIMM YMCIIaMU; MPUBOAUTH NMPUMEPHI UCIOIb30BaHUS
KOMIUIEKCHBIX YHCEIT;

12) ymenue cBOOOJHO ONEPHPOBATH MOHATHUSMH: CpelHee apHUPMeTHUYecKoe, MeaHuaHa,
HauOoJIplllee M HAaUMEHbLIEEe 3HAU€HMs, pa3Max, IHUCIEPCHUs, CTaHIApPTHOE OTKJIOHEHHE JJIs
ONKCAHMsI YMCIIOBBIX JAaHHBIX; YMEHHE HMCCIEI0BATh CTATUCTHUYECKUE NAHHBIE, B TOM YHUCIE C
NpUMEHEHHEM TIpadUUecKuX METOJOB M DSJEKTPOHHBIX CPEICTB; TIpaduyeckd HcCIel0oBaTh
COBMECTHBIE HAa0JIIOJICHHS C TIOMOIIBIO IMarpaMM pacCeMBaHMs U JIMHEHHON perpeccuu;

13) ymeHne HaxoIUTh BEPOSITHOCTU COOBITHM C MCIOJIb30BAaHUEM IpapUIECKUX METOJIOB;
OPUMEHATh Ul PelIeHus 3a7a4d (pOpMyJibl CIOKEHUS U YMHOXKEHHsS BEposATHOCTEH, (opmyiy
NIOJTHOM BeposITHOCTH, (hopmyiny bepHymnu, xkomOuHaTtopHble (DakThl U (OPMYIIBI; OIEHUBATH
BEPOSTHOCTH pEalbHBIX COOBITHIA; YMEHHE ONEepPUpPOBATh MOHATHUSMH: CIyd4aiiHas BeIMYHHA,
pacrpesielieHue BEpOATHOCTEH, MaTeMaTHYeCKOe OKUAAHUE, IUCIEpPCHs U CTaHAapTHOE
OTKJIOHEHUE CIy4yalHON BeNWYMHBI, (PYHKIMM paclpeleeHuss U IUIOTHOCTH PaBHOMEPHOTO,
II0KA3aTeIbHOIO0 U HOPMAaJIbHOTO PACHpEEICHUN; YMEHUE UCIOIb30BaTh CBOMCTBA M3yUEHHBIX
pacrpeneneHuit A pelieHus 3aa4; 3HaKOMCTBO C MOHATHSIMU: 3aKOH OOJIBIINX YHCEII, METOIbI
BbIOOPOYHBIX UCCIIEOBAHUIN; YMEHHE IPUBOAUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEIT
B IIPUPOJAHBIX U OOLECTBEHHBIX SIBICHUIX;

14) ymenue CcBOOOJHO ONEPUPOBATh MOHATHUAMHU: TOYKA, TMpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMH YIroJI, JBYI'PDAHHBIA yroj, TPEXI'PAaHHBIA yrod,
IepeceKaroIluecs, MNapajyielibHble M CKpELIUBAIOIIMECs MpsMble, MapaIedbHOCTh U
NEPHEHANKYJIAPHOCTh NPSAMBIX U IUIOCKOCTEH, Yrod MEXIY MPsMBIMH, YIoJ MEXIY NpsIMON U
IUIOCKOCTBIO, YTOJI MEXY IJIOCKOCTSIMU; YMEHHME UCII0JIb30BATh [P PELICHNUH 3a]1a4 U3yUCHHbIE
(baxThl ¥ TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLICHUBATH Pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHPE;
YMEHUE OIEepUpOBaTh MOHATUSMH: MHOIOIDAaHHHMK, CEYEHHE MHOIOI'pDAaHHMKA, IPaBUIIbHBIN
MHOTOTpaHHMK, NTpU3Ma, TUpaMuaa, GUrypa 1 MOBEPXHOCTb BpALLEHMs, IMIIMHAP, KOHYC, IIap,
cdepa, pa3BepTKa MNOBEPXHOCTH, CEUYECHUS KOHyCa W LMJIMHIpPA, MapajUleJbHBIE OCH WIH

OCHOBAHHIO, CEUEHHE IIapa, IUIOCKOCTb, Kacaromasics cdepsl, HUIMHIpA, KOHYCa; YMEHHE



CTPOUTh CEYEHHE MHOTOTPaHHMKA, M300pakaTb MHOTOTPAHHHUKH, (UTYpPhl M MOBEPXHOCTHU
BpAILICHUS, UX CEYCHMS, B TOM YHCIIE C MMOMOIIBIO JIEKTPOHHBIX CPEICTB; YMEHHE MPUMEHSThH
CBOWCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSATEIBHO (POPMYIUPOBATEH OMPEACIICHUS U3yYaeMbIX
¢buryp, BIABUTaTh TUIIOTE3bI O CBOMCTBAX U NMPU3HAKAX F€OMETPUUECKUX (DUTYp, 00OCHOBBIBATh
WM ONPOBEprarh MX; yMEHUE MPOBOJUTH KiIacCcUUKalrio GUTryp MO pa3uyHbIM MPU3HAKAM,
BBITOJIHATH HEOOXOIMMBIE JIOTIOJTHUTEIbHBIE IIOCTPOCHUS;

15) ymenue cBOOOIHO ONEPHPOBATH MOHATHIAMHU: IUIOMAAb (GUTYphl, 00beM (UrypsHl,
BEJIMYMHA yTJia, PACCTOSHUE OT TOUKH J0 IUIOCKOCTH, PACCTOSIHUE MEX]Ty PSIMBIMHU, PAaCCTOSHUE
MEXy IUIOCKOCTSMH, IUIOMIAb cepbl, MIOMaAb MOBEPXHOCTH MUPAMUIbI, MPU3MBbI, KOHYCA,
WIMHAPa, 00beM Ky0a, IpSAMOYTOJIBHOTO Mapasuiesienunesia, TUPaMuabl, TPU3MBbI, ITHIHHIPA,
KOHYCa, [I1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00bEMOB MOI0O0OHBIX (GUTyp;

16) ymeHue CBOOOTHO OMEPUPOBATH IMOHATHUSMH: JBIWKEHHE, MapauIeIbHBIA TEPEeHOC,
CHUMMETpPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE, TTOBOPOT, NMpeoOpa3oBaHUe MOA00Us, OT00HBIC
(Gurypel; yMmMeHue pacro3HaBaThb paBHbIE M TOJOOHBIE (QUTYpBl, B TOM 4YHCJIE€ B HPUPOAE,
UCKYCCTBE, AapXHUTEKType; YMEHHME HCIIOJIb30BaTh TI'€OMETPUUYECKHE OTHOLICHHS, HaXOIUTh
reoMeTpUUYECKHUEe BEIMYMHBI (UIMHA, YToJl, TUIOIIagb, 00beM) MpH PEIIeHUH 3aaad U3 JIPYTHX
y4eOHBIX MPEIMETOB U U3 PeasIbHOI JKU3HH;

17) ymenue cBOOOAHO OMEPUPOBATh MOHATHUSAMH: MPSIMOYTOJbHAas CHCTEMa KOOpAMHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEICHIE BEKTOpa Ha
YHCIIO0, Pa3JIoKEHUE BEKTOpa Mo 0a3ucy, CKalIpHOE MPOU3BEICHHE, BEKTOPHOE MPOU3BEICHUE,
yTOJI MEeXAy BEKTOpaMH; YMEHHE HCIIONb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOH IUIs
pelIeHusl TEeOMETPUYECKMX 3aJad W 3aJad JpyTruxX Y4eOHBIX IPEIMETOB; OINEpUPOBAThH
HNOHATUSMM: MaTpuia 2 X 2 u 3 X 3, OIpeneiauTeNb MaTpULbl, T€OMETPUYECKHM CMBICI
OTIpeIeTTUTENS;

18) ymeHue MOAENupOBaTh pealibHble CHUTYallMd Ha $3bIKE MaTeMaTHKH; COCTaBIIATH
BBIPQKEHUS, YPABHEHHUS, HEPAaBEHCTBA M MX CHCTEMBI IO YCIOBMIO 33Ja4H, MCCIIEOBAThH
MIOCTPOCHHBIE MOJIEH C UCIOJIb30BaHUEM alllapaTta ajareOpbl, HHTEPIPETHPOBATH MOTYUYCHHBIH
pe3ynbTar; CTPOUTh MaTeMaTHYeCKHE MOJENHd C IOMOIIBI0 TeOMETPUYECKHX TMOHATHI U
BEJIMYMH, pElIaTh CBSA3aHHbIE C HUMH MPAKTHYECKUE 3aJlauM; COCTABJISATh BEPOSTHOCTHYIO
MOJIENIb U UHTEPIPETUPOBATH MOJTYUCHHBIN Pe3yIbTaT; peliaTh MPUKIAAHbIC 3a/1a4l CPEICTBAMU
MaTeMaTHYECKOro aHaju3a, B TOM YHCJIE COLUAIbHO-3)KOHOMHYECKOTO M (DHU3HYECKOTrO
XapakTepa;

19) ymenue BeIOMpaTh MOAXOISIINN METOJT ISl PEIICHHS 3a/1a4i; TOHUMaHUE 3HAYUMOCTH
MaTeMaTHKHd B M3yYEHHHM NPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB M SIBICHUN; YMEHHE

Ppacrio3HaBaTh NPOSABICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHUC NPHUBOJAUTL IMPUMCPLI



MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM MAaTEMaTUYECKON HAYKH.

B pesynbrare ocBoeHHs 0011e00pa3oBaTEIbHOIO Y4eOHOTO TMpeAMeTa IO CHEIHaIbHOCTH
38.02.06 - ®duHaHCHI, 00YUYaAIOMIUNICS TOJDKEH 3HATh U YMETh:

OK 01 Bri6upath criocoObl perienus 3a1a4d npodhecCHOHATBHON ACATEIHPHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02 Hcrnonp30BaTh COBPEMEHHBIE CPEACTBA TIOMCKA, aHAIM3a U MHTEpIIpeTalli HHPOopMalny,
U MH(OPMAIIMOHHBIE TEXHOJIOTUHU JJIS BBIIOJHEHHUS 337a4 NPo(ecCHOHANIBbHOMN AesTeIbHOCTH;

OK 03 IInanupoBaTh HW peagu30BbIBATH COOCTBEHHOE MPO(ECCHOHATBLHOE € JIMYHOCTHOE
pa3BUTHE, NPEANPUHUMATEIBCKYIO AEATENbHOCTh B NPOQPECCHOHATBHON cdepe, MCHOoIb30BaTh
3HaHUS M0 (PMHAHCOBON 'PAMOTHOCTH B PA3ITUYHBIX JKU3HEHHBIX CUTYAIUX;

OK 04 D hexTnBHO B3aMMOICHCTBOBATh U pa0OTATh B KOJUICKTHBE M KOMAaH/IC;

OK 05 OcymiecTBasTh YCTHYIO W NMHUCBbMEHHYI0 KOMMYHHUKAITUIO HAa TOCYJIaPCTBEHHOM SI3BIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COLMANTBHOTO U KYJIBTYPHOTO KOHTEKCTa;

OK 06 IIposiBisATh Ipa)IaHCKO-NATPUOTHUECKYIO IO3UIUIO, JEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHUE HA OCHOBE TPAJULMOHHBIX OOIIEYEIOBEYECKHX LIEHHOCTEH, B TOM YHCIE C YYETOM
TFapMOHU3ALUN MEXHAIIMOHAIBHBIX U MEXPEJIUTHO3HBIX OTHOLIEHUH, NPUMEHSTh CTaHAAPTHI
AHTUKOPPYNLHUOHHOTO MOBEICHHUS;

OK 07 CopeiicTBOBaTh COXpPAHEHUIO OKPYXKAIOLIEH Cpenbl, pecypcocOepeKeHHI0, MPUMEHATh
OEpeKIMBOrO  MPOU3BOJACTBA, 3PPEKTHBHO

3HaHugd 00 W3MEHEHU!U KJIIMMaTa, HNPUHIUIILI

JIEUCTBOBATh B YPE3BbIYAMHBIX CUTYAIIHSX.

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

Oo0mue IlnannpyemMsble pe3yibTaThbl 00y4eHHU S

KOMIIETCHIIUHA

Oo0mue

JAucuunianHapHbie

OK 01 Bribupats
CHOCOOBI PelIeHHUs
3a7a4
npodecCuoHaTBHOM
JeATEIIEHOCTH
HNPUMEHUTEIHHO K
pa3INnIHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpyAy, OCO3HAaHHC

LIEHHOCTH MacTepCTBa, TPYIOJII00HeE;

- TOTOBHOCTh K aKTUBHOM
NESITENNLHOCTH  TEXHOJOTMYECKOH |
COIIMaIbHOHN HaNpaBJI€HHOCTH,
CITOCOOHOCTD WHUIMUPOBATb,
IJIAaHUPOBATh  H CaMOCTOSITEILHO

BBIIIOJHATDE TaKYHO ACATCIbHOCTD;

cepam
npodeccHoHABEHOM IeATENBHOCTH,

- HMHTEpPEC K pa3iIu4yHbIM
OBnanenue YHUBEpCaIbHBIMHU

y‘IeGHBIMI/I IIO3HaBaTCIIbHBIMHA

-BJIQJIETh METOJAaMH J0Ka3aTelIbCTB,

aIropuTMaMu  peuieHus  3a7ady;

yYMEHHE dbopmynupoBaTh
OTIpeieNIeHus, aKCHOMBI U TEOPEMBI,
X, HPOBOJNTH

paccyKIeHus B

IPUMEHSTh
JI0Ka3aTeIbHbIC
XOJIe pelIeHHs 3a1a4;

- YMETh OIIEpUPOBATH MOHSATHUIMHU:
CTENEHb YHWCNa, JIorapudM YHCIa;
YMEHUE BBINOJHATh BBIUMCIICHUE
3HaYeHUH W TIpeoOpa3oBaHUS

BBIDAXKEHUM CO  CTENEHAMH U




JNEUCTBUAMMU:

a) 6a30BbIe JOTMUYECKUE JICHCTBUSA:

- CaMOCTOSITEIbHO (HOPMYIHPOBATH U
aKTyaJIM3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBaTb  CYIIECTBEHHBIN
OpPU3HAK  WJIM  OCHOBAHUA  JUId
CPaBHEHMSI, KJ1accu(uKanuu u
0000IIIEHHS;

- ONpeneNsiTh UeNU JesTeIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
TOCTHKEHUS;

- BBIBIATH  3aKOHOMEPHOCTH U
IPOTHBOPEUUS] B PACCMaTPUBACMBbIX

SIBJICHUSAX,
- BHOCUTH KOPPEKTHUBLI B
ACATCIbHOCTD, OLICHUBATH

COOTBETCTBHE  PpE3YJbTATOB  LENSM,
OIICHUBATH pHUCKH IOCIICICTBHI
JIeSITEIILHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIUICHUE
MIPU PEIICHUH KU3HEHHBIX TTPOOJIeM

0) 0a3oBEIC HCCIIEOBATEILCKUE
TIEUCTBUS:

- BJIaIeTh  HaBBIKAMH  y4eOHO-
HCCIEA0BATEIBCKOM M NPOCKTHOM
NEeSATEIbHOCTH, HABBIKAMU pa3pelieHus
pooem;

- BBISBJIATh MPUUYUHHO-CIIEACTBEHHBIE
CBSA3M W aKTyaJu3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ pelIeHus,
HaXOJUTh apTyMEHTHI TUIS
JTOKa3aTelIbcTBAa CBOMX YTBEPKICHUH,
3a/aBaTh MapaMmMeTpbl W KPUTEPUU
penieHus;

- aHAJIU3UPOBATh MOJIYYEHHBIE B XOE

peuicHu-d 3agadyu PE3YJIbTaTHI,
KPUTHYECKH OLICHMBATH 1794
JIOCTOBEPHOCTb, IPOTHO3UPOBATH

U3MEHEHUE B HOBBIX YCIOBHAX;

--  yMEeTb IEPEHOCUTh 3HAaHHUA B
[IO3HABATEJIBHYI0 U INIPAKTHUYECKYIO
00JIaCTH KU3HEICATEIbHOCTH;

- yMeTb HHTEIPUpPOBATH 3HAHMUA W3
pa3HBIX MMPEIMETHBIX 00JIaCTEeH;

Jorapugmamu, npeoOpa3oBaHus
JTPOOHO-PAIMOHATBHBIX
BBIPAKECHMUI;

- YMETh OIEpUPOBATH MOHATHIMHM:
pannoHaNbHBIE, HPpPALMOHAIBHEIE,
HIOKa3aTeNbHbIEe, CTEICHHBIE,
norapupMHUUIECKHE,
TPUTOHOMETPUYECKNE YPAaBHEHUS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETh OIEpUPOBATH MOHATHSIMHU:
¢yHKUMSA, HemnpepblBHAS (YHKIHS,
IIPOU3BOJIHA, nepBooOpasHas,
OTIpEJICTICHHBI MHTETPal; yMeTb

HaXOAUTh MIPOU3BOJIHBIE
3JIeMEHTapHBIX byHKIMi,
UCIIOJNB3YS CIIPaBOYHbIE
MaTepUabl; UCCJIEe10BATh B

NPOCTEUIINX CilydasX (yHKUUU Ha

MOHOTOHHOCTbD, HaXoaUuThb
HaI/I6OJ'II>H_II/Ie n HAanMMCHBIIINEC
3HaYeHUs1  (YHKOMHA;  CTPOHTH
rpaduku MHOT'OYJICHOB c
UCTIOJIb30BaHUEM amrmapara
MaTeMaTHIECKOTO aHaJmn3a;

OPUMEHSTh  NPOU3BOJHYIO  IIpH
peuieHun 3aJad  Ha  JIBHXKCHHE;
pemiarhb MIPAKTHKO-
OpUEHTUPOBAaHHBIC  3aJaud  Ha
HauOOJIbIINE u HAMMCHBIIINE
3HAYEHUS, Ha HAXOXJICHUE IIyTH,
CKOPOCTH U YCKOPEHUS;

- YMETb OINEpUpPOBaTh MOHSITUIMHU:

panyoHagbHas byHKIIHS,
NoKa3areibHast byHKIMS,
CTETEHHAs byHKIHS,
JorapupmMuuecKas byHKIMS,

TPUTOHOMETPUYECKHE byHKIMY,
oOpaTtHbIe byHKINH, yMEHHe
CTpOUTh  TpaduKd  H3YYEHHBIX
GyHKIMA, HMCTOJIb30BaTh Tpauku
OpyU  W3YYEHMH  MPOLECCOB U
3aBHCUMOCTEH, MPpU PEUIeHUH 33134
U3 Jpyrux y4deOHBIX NpPEJAMETOB U
3aa4 U3 peaJbHOM  KU3HU;
BBbIpaXaTh bopmynamu




- BBIJIBUT'aTb HOBBIE HUJIEH, MpEIJIaraTh
OpUTMHAIBHBIE TOAXO/IbI U PEIICHUS;

A CIIOCOOHOCTH HMX HCIIOJB30BaHHUSI B
MMOo3HaBaTEIbLHOMU Hu COIIMaJIbHOM
MPaKTUKE

3aBUCUMOCTHU Men(;[y BCIIMYMHaAMU,
- yMeTb pemaTL TEKCTOBBIC 3aJa4u
paSHBIX TUIIOB (B TOM YHCJIC Ha
HpOI_IeHTBI, 0JIN n 4acTtuy, Ha
JIBUKCHHE, paboTy, CTOMMOCTH
TOBApOB U YCIYT, HAJIOTH, 33]1a41 U3
00JlacTH YIIpaBJICHUS JIMYHBIMA H
CEMENHBIMA dbuHaHCaMM);
COCTAaBJIATH BI:Ipa)KeHI/IH,
YpaBHEHUs, HEPaBEHCTBA U HUX
CUCTCMbI 10 YCJ'IOBI/IIO 3aa4u,
HcciaeaoBaThb HOHy‘IeHHOG pemeHHe
U OIIEHWBaTh IPABIONOJO00HOCTD

pe3yIbTaToB;
- YMETh OIEPUPOBATH TOHSATHSIMH:
cpenHee apudMeTHIecKoe,
MeJnaHa, HanOoJIbIIEE n

HAaUMEHbBIIIEe 3HAYCHHUS, pa3Max,
Jqucrepcusi, CTaH/IapTHOE
OTKJIOHEHHE YHCIOBOrOo Habopa;
YMETb U3BJIEKATD,
UHTEPIPETUPOBaTh  UH(OPMALIHIO,
NpEe/CTaBICHHYI0 B TalOiauIax, Ha
JIuarpaMmmax, rpadukax,
OTpaXXKaIOIIyI0 CBOMCTBA peallbHbIX
MPOLIECCOB Hu SIBJICHUM;
OpeNCTaBIsITh  MHpOpMaIUIO ¢
MOMOIIBI0 TAaONMUI[ W JHArpaMM;
HCCJIEe10BATh CTAaTHCTUYECKUE
MaHHble, B TOM  4HCIE C
MPUMEHEHUEM rpaduyeckux
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETb ONEpUpPOBaTh MOHSITUIMHU:
CIIy4alHBIM ONBIT M CIly4ailHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO
COOBITHS;  yMEHHE  BBIYUCIATH
BEPOSITHOCTh C  HUCIOJIb30BAHUEM
rpaduyecKkux MeTOJOB; MPUMEHSIThH
bopMyIIbl CIOKEHUSI U YMHOKEHUS
BEPOSATHOCTEH, KOMOHMHATOPHbIE
bakTel ¥ GOPMYJIBI TIPH PEIICHUU
3a/1a4; OLIGHHUBAaTh  BEPOSITHOCTH
peaNbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4aifHBIMU BEIMYMHAMU; YMCHHE
OPUBOJUTH TPHUMEPHI TPOSIBICHUS




3aKOHa OOJIBIINX qHCcel B
OPUPOJHBIX W OOIIECTBEHHBIX
SIBIICHUSX;

- YMEThb OMNEPHPOBATh MOHSITHUIMHU:

TOYKa, npsiMas, IUIOCKOCTb,
MPOCTPAHCTBO, JBYTPAaHHBIA yTOJ,
CKPEITUBAIOIIHECS psIMBIE,
napauieIbHOCTh i

NEPIEHAUKYJSIPHOCT  NPAMBIX H
IIJIOCKOCTEH, yroi MEXKIY
IPSMBIMH, YIOJI MEXKIY MpPSIMOU H
IIJIOCKOCTBIO, yroiu MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
JI0 IJIOCKOCTH, PACCTOSHUE MEXITY
OPSMBIMH,  PacCTOSIHUE  MEXKIY
IUIOCKOCTSIMU; YMEHHE
UCIIOJIB30BaTh IPU PEILICHUU 3a1ad
u3yuyeHHble (aKTl U TEOPEMBI
IJIAHUMETPUH; YMEHHE OLCHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOIETro

MUDa;
- YMEThb OICPHPOBATh TOHITHIMH:
MHOTOTPaHHUK, ceyeHue
MHOTOT'PaHHHKA, KyO,
napajuIeJIeuneI, npu3Ma,

nupamuaa, GuUrypa u MmoBepXHOCTb
BpallcHUs, LUWIAHIP, KOHYC, IIap,
cdepa, ceuenus: Gpurypsl BpalieHus,
IUIOCKOCTh, Kacaromasicsi  cepsl,

IIMHApPA,  KOHyca,  IUIOIIAJAb
MIOBEPXHOCTH TMHUPAMUIBI, TPU3MBI,
KOHyca,  [WIMHApA,  IUIOIIAAb
cohepsl, o0beM KyOa,
PSAMOYTOJIBHOTO

napajuicienuimncaa, nupamMubl,

NpU3MBI, IIWIMHAPA, KOHYyCa, Iapa;
yMEHHE n300paxkaTh
MHOTOTPaHHHKH ¥  TIOBEPXHOCTH
BpAIIEHHs, UX CEYCHUS OT PYKH, C
HIOMOIIIBIO YEePTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX
CpeACTB; yYMEHHE paclo3HaBaThb
CUMMETPUIO B IPOCTPAHCTBE;
YMEHHE DPACMO3HaBaTh IMPABUIHHBIC
MHOTOI'paHHHKH;




- YMEThb OMNEPHUPOBATh MOHSITHUIMHU:
JIBUKCHHE B MPOCTPAHCTBE,
1o00HbIE (PUTYPHI B TPOCTPAHCTBE;
UCIIOJIb30BATh OTHOIIICHHE
IIomageu MMOBEPXHOCTEN Hu
00beMOB MOMOOHBIX (uUryp npu
pEILICHUH 3a]1a4;

- YMETh BBIYUCTISTH
TreOMEeTPHUYECKUE BEIMYUHBI (IJTUHA,
yToJI, TUIOMAah, O0BEM, IIOMAdb
MOBEPXHOCTH), UCIIOJIb3YS
U3YYCHHBIE (POPMYIIBI U METO/IBI;

- YMETb OINEpUpPOBaTh MOHSITUIMHU:
PSIMOYTOJIbHAS cuctema
KOOpAMHAT, KOOPJIWHATBl TOYKH,
BEKTOp,  KOOpPAMHATHI  BEKTOpAa,
CKaJsipHOE TMPOU3BEACHUE, YTOJ
MEXTY BEKTOPAMH, CyMMa
BEKTOPOB, TPOU3BEICHUE BEKTOPA
Ha YHCJIO; HAaXOOUTh C IOMOIIKIO
U3YYEHHBIX (OPMYINl KOOPJIHWHATHI
CepeIuHbl  OTpe3Ka, PpacCTOSHUE
MEX]y IByMSI TOUKaMU;

- yMeTb BBIOMpaTh MOJIXOISIIMIA
U3YYCHHBII METOA [UIsl pelIeHUs

3ajauu, pacro3HaBaTh
MaTeMaTUYECKUE (baxThI u
MaTeMaTHYeCKue MOJIENN B

NPUPOAHBIX U 00IIIECTBEHHBIX
SIBIICHUSAX, B HCKYCCTBE; yMCHHE

PUBOJIUTH MIPUMEPHI
MaTeMaTHUYECKUX OTKPBITHI
poccUiicKon u MHPOBOM

MaTeMaTUYECKON HAyKH.

- YMEThb OMNEPHPOBATh MOHSITHUIMHU:
ompejieNieHue, akcuoma, Teopema,
CIIEICTBUE, CBOWCTBO, TPHU3HAK,
JI0Ka3aTeNbCTBO, paBHOCUJIbHBIE
(bOpMyYITUPOBKH; yMeHHe
dbopmyIupoBaTh oOpaTHOE "
MPOTUBOMNOJIOKHOE  YTBEp)KICHHE,
MIPUBOIUTH PUMEPBI "
KOHTPIIPUMEDHI, UCIOJIb30BaTh
METOJI MaTeMaTUYECKOW WHIYKIIHH;
MIPOBOJIUTH J0Ka3aTeIIbHbBIE




pacCcyXJeHHs MPU PEIIeHUH 3a1ad,
OIICHUBATH JIOTUYECKYIO
IIPaBUIILHOCTb PACCYXKIACHUM;

- YMEThb OMNEPHPOBATh MOHSITHUIMHU:
MHO>KECTBO, MOJIMHOKECTBO,
omepaluyd  HaJ  MHOXXECTBaMU;
yYMEHHE HCIOJIb30BaTh TEOPETUKO-
MHOKECTBEHHBI  ammapar A
OMHCAHUS PEATHHBIX TMPOIIECCOB H
SIBJICHUU TIPH PEIICHUH 33]1a4, B TOM
4yuclie W3 JIPYTUX  y4eOHBIX
PEIMETOB;

- YMETb OINEpUpPOBaTh MOHSITUIMHU:
rpad, cBs3HBIN Tpad, AepeBoO, UK,
rpa¢p Ha IUIOCKOCTH, YMCHHE
3aJaBaTh M  ONKCHIBAaTh Trpadbl
pa3IuYHBIMU crocobamu;
UCIIONIb30BaTh Tpadbl MPU PEIICHUH
3a/ay;

- yMeTh CBOOOJHO ONEpPUPOBATH
MOHSTUSMHU: COYETaHUE,
NEepecTaHOBKA, YHCIO COYETaHUil,
qUCIIO MePECTaHOBOK; OUHOM
HploToHa; ymMeHHMEe  IPHUMEHATH
KOMOWHATOPHBIC (bakThI "
paccyxaeHHs ISl pEIICHUS 3a/1a4;
-yMeTh OMNEPUPOBATH TOHSITUIMHU:
HATypaJIbHOE YHUCIO, N0 YHCIIO,
OCTaTOK 10 MOJIYJIIO, PAIlMOHAIEHOE
YHUCIIO, HUPpPalUOHAIBHOE YHCIIO,
MHOKECTBAa HATypaJbHbIX, LEJbIX,
palMOHANIBHBIX,  JACMCTBUTEIBHBIX
yHucesl;  yMEHHE  HCIOJIb30BaTh
MPU3HAKU JETMMOCTH, HAUMEHBIIIHIA
o0l JenuTenh W HaUMEHbIIee
obmiee kpaTHoe, anroput™ EBkiuaa
Py pelIeHUH 3a7a4; 3HAKOMCTBO C
Pa3TUYHBIMU MO3UI[TOHHBIMHI
CUCTEMaMHU CUHCIICHUS;

- yMeThb CBOOOJHO ONEPUPOBATH
MNOHSTUSIMH: CTENEHb C  LIEJIbIM
MOKa3aTeneM, KOPeHb HaTypaJbHOM
CTETICHH, CTENEHb C PAIlMOHAIBLHBIM
MOKAa3aTeNeM, CTETICHb C
JIEUCTBUTEIIbHBIM  (BEIICCTBEHHBIM)




nokaszarejeM, JorapugmM  yucia,
CHHYC, KOCHMHYC ¥  TaHICHC
IPOM3BOJILHOTO YHCIIA;

- YMETh OIEpUPOBATH MOHATHIMHM:

TOKJECTBO, TOXKJIECTBEHHOE
npeobpazoBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CCTEMa YPaBHEHUH U
HEPaBEHCTB, PaBHOCHJIBHOCTb

YpaBHEHHI, HEPABEHCTB U CHCTEM,
panMoHanbHble, HppalOHAIBHBIE,
noKa3aTeJbHbIE, CTETICHHBIE,
JorapupMHUUEcKue,

TPUTOHOMETPUYECKNE  YPaBHEHHS,
HEpPaBEHCTBA M CHUCTEMBI; YMEHHE
pemiate ypaBHEHHs, HEPAaBEHCTBA U
CHCTEMbl C TOMOUIBIO Pa3IUYHBIX
OpUEMOB;  pemaTb  ypaBHEHUS,
HEpaBEHCTBA U CHUCTEMBI  C

apamMeTpoM; IIPUMEHSATH
ypaBHEHUS, HEPaBEHCTBA, ux
CHUCTEMBI JUTS peueHus

MaTeMaTUYeCKUX 3a/1a4 U 3aj1ad W3
pa3nmuuHBIX oOnacTel HAayKd W
pEaTbHOM )KU3HU;

-yMeTh  CBOOOJAHO  ONEPUPOBATH
HNOHATUSAMH:  Tpaduk  QyHKUIUH,
oOparHast (QYHKUUS, KOMITO3UIIHS
¢yHKUMH, JUHEHHas ~— QyHKIMA,
KBaJpaTHU4Has (YHKLHUS, CTEIICHHAs
(GYHKIOMST C LEJBIM IOKa3aTeleM,
TPUTOHOMETPHUYECKHE GyHKIHH,
OOpaTHbIE  TPUTOHOMETPUYECKHUE

GyHKIHH, HOKa3aTenbHas "
JorapupmMuUecKas ¢byHKIMN;
YMEHHE CTPOUTH rpaduku
byHKIMH, BBITOJIHATH
npeoOpa3oBaHus rpapuKoB
byHKIIHIA;

YMEHHE UCMONIb30BaTh TIpapUKu
(GYHKUMH [UId U3y4YEHHs MPOLIECCOB
U 3aBUCHUMOCTEH TMpPU PELICHUH
3aad = M3 JIpYrUX  y4eOHBIX
IIPEAMETOB U W3 pEealbHOU KU3HH;
BbIpaXaTh bopmynamu
3aBUCUMOCTH MEX]y BEIMUMHAMY;




YMEHHE CBOOOAHO ONEPUPOBATH
HNOHATUSMH: YETHOCTh (PYHKLUH,

IIEPUOIUYHOCTh byHKIMY,
OTPaHUYEHHOCTh byHKIMH,
MOHOTOHHOCTb (GyHKIHH,

9KCTpeMyM (YHKIIMH, HanOobIIee
U HauMeHbIlee 3HaYCHHs (QYyHKIHH

Ha POMEXKYTKE; yMeHHe
IPOBOJIUTH UCCIIeIOBaHHE
byHKIUY;

YMEHHE WCIOIh30BaTh CBOWCTBA H
rpadpukyd  QYyHKIMA JUIS  peIieHus
YpaBHEHU, HEPABEHCTB U 3aJad C
napamMeTpaMH;  M300pakaTb ~ Ha
KOOPJMHATHOMN IJIOCKOCTH
MHO’KECTBA PEUICHUN ypaBHEHUH,
HEPABEHCTB U UX CHUCTEM;

- yMeTh CBOOOJHO ONEPHUPOBATH
MNOHITHSIMH:  TIOCJIEIOBATEIILHOCTD,

apudmernueckas nporpeccus,
reoMeTpuIecKas MPOTpeCCHs,
OECKOHEYHO yOBIBaromas
reoMeTpuIecKast MIPOTPECCHS;
yMEHHUE 3a7aBaTh

MIOCJIEIOBATEIEHOCTH, B TOM YHCIIC
c MTOMOIIIBIO PEKYPPEHTHBIX
bopmy;

- YMEThb OMNEPHUPOBATh MOHSITHUIMHU:
HENPEPBIBHOCTH byHKIHH,
ACUMIITOTHI  Tpaduka  (yHKIHH,
mepBass M BTOpas TPOU3BOJHAS
(GYHKIUM,  TEOMETPUYECKHA U
(bU3UYECKUN CMBICT TPOU3BOIHOM,
nepBooOpasHas, oTpeeTICHHBIH
WHTETPAT, YMEHHE  HaXOIUTh
acuMInToThl  rpaduka  QyHKIHUH;
YMEHHE BBIYHUCIATh MPOU3BOIHBIE
CYMMBI, MTPOU3BEICHHS, YaCTHOTO U
KOMITO3UITNH  (DYHKIMA, HAaXOIUTh
ypaBHEHHE KacaTeIbHOU K TpaduKy
byHKINH,

YMCHHE UCIOJIb30BaTh
MPOU3BOJTHYIO U HCCIEAOBaHUS
byHKIHH, TSt HAXO0XKJICHUS
HAWTYYIIIEro pelIeHust B




IMMPUKJIAAHBIX, B TOM YuCJiC

COLIMAILHO-D)KOHOMHYECKUX u
buznuecKux 3ajadax, IS
orpeeeHus CKOpPOCTH u

YCKOpPEHUs; HaXOAWTh IUIOMIAIUd U
o0beMbl  (uUTyp C  TOMOIIBIO
UHTETpalia; MPUBOIUTH HPHUMEPHI
MaTeMaTHUYeCKOT0 MOJEIUPOBAHUS
¢ noMompio TuddepeHInaTbHBIX
YPaBHEHUN;

- YMETh OIEpUPOBATH MOHATHIMHM:
KOMILJIEKCHOE YHCII0, COMPSIKEHHbIE
KOMIUIEKCHBIE 4YHClla, MOIYJIb H
apryMeHT KOMILJIEKCHOTO 4HcIa,
dbopMa 3anucH KOMIUJIEKCHBIX YHUCE
(reomeTpuueckas,
TPUTOHOMETPHUYECKAs "
anreOpanyeckas); YMETH
POU3BOIUTH apupmMeTHyecKue
necTBus C KOMILJICKCHBIMHU
YHUClIaM{;  TPUBOAUTH  MPUMEPHI
UCIIOJIb30BaHUs KOMIUIEKCHBIX
YHCell;

- yMeThb CBOOOJHO ONEPUPOBATH

MMOHATUSIMU: cpenHee
apudmMeTHIecKoe, MeaMaHa,
HauOOoJIbIIIEE u HaMEHBIIIEES

3HA4YCHMU, pasMmax, Jucrepcus,
CTaHJApPTHOE  OTKJIOHEHHE I
OIMCaHUs  YHUCIOBBIX  JaHHBIX;

yMEeHHe HCCIIEI0BATh
CTaTHCTUYECKHE JaHHBIE, B TOM
qucie C pUMEHEHHEM
rpadu4ecKux METOJI0B u

DIIEKTPOHHBIX CPEICTB; rpaduuecku
HCCJICIOBATH COBMECTHBIE
HAOJIO/IEHUS C TIOMOIIIBIO TUArpaMM
paccenuBaHus u JIMHEHOMN
perpeccuu;

- yYMeTh HaxOJIuThb BEPOSATHOCTU
COOBITHIA C HCIIOJIb30BaHUEM
rpaduuecKux METOJIOB; MPUMEHSITH
JUISE  pemieHus  3amad4  (pOpMYIIbI
CIIOKCHHUS u YMHOKEHUS
BEPOSTHOCTEH, (HOpMyNy TOJIHOM




BeposATHOCTH, (hopmyny beprymy,

KOMOWHATOPHBIE (baxThI "
(dopMyIIBI; OIEHUBATH BEPOSITHOCTH
peaJIbHBIX COOBITHIA; YMEHHE
OIIepUpPOBATH HNOHATHAMM:
CiydaitHas BEJINYHHA,
pacnpeneseHue BEPOATHOCTEH,
MaTeMaTHIECKOe OKHJaHUE,
nucrepcus U CTaHJIapTHOE
OTKJIOHCHHUE CIIy4alHOU BEJIMYUHBI,
byHKIIH pacnpeeneHus u
IUIOTHOCTHU PaBHOMEPHOTO,

MOKAa3aTeIbHOIO M  HOPMAaJIbHOIO
pacnpeneneHuit; YMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX
pacnpeneneHuii - s pelIeHUs
3a1a4; 3HAKOMCTBO C MOHATHSMHU:
3aKOH OONBIIMX YHCEN, METOJBbI
BBIOOPOYHBIX HCCIICIOBAHMIA;
YyMEHHE  TPHUBOJIUTH  MPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI
B NpPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX;

- yMeThb CBOOOJHO ONEPUPOBATH
MOHSTUSMHU: TOYKa, npsimasi,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jqyd, IUIOCKUH Yrojl, ABYTPaHHBII
yTOJI, TPEeXTPaHHBIHI yToI,
IIEpPECEKAIOIINECS, MapajliIeIbHbIE U

CKPEITUBAIOIIHECS psIMBIE,
napauieIbHOCTh i
NePHEHANKYISIPHOCTh  MPSAMBIX U
IUIOCKOCTEH, yroJu MEXKY

IOPSIMBIMHU, YTOJl MEXIy NPsSMON U
IUIOCKOCTBIO, yroin MEXIy
IUIOCKOCTSIMU; yMEHHE
MCIIOJIb30BaTh MPH PELIECHUM 3a]a4
U3y4YeHHble (AaKTbl U  TEOPEMBI
IUTAHUMETPUH; yYMEHHE OLIEHHUBAThH
pa3Mepbl 00BEKTOB B OKPY KaIOLIEM

MUDE; YMCHHE OIIepUpPOBATH
HOHSTUSIMHU: MHOTOTPaHHUK,
cedyeHue MHOTOTpaHHUKA,
IIPABWJIbHBII MHOTOTPaHHUK,

npusMa, nupamuna, ¢urypa




MOBEPXHOCTh BpAIICHUS, LUIHHIID,
KOHyC, 1miap, cdepa, pa3BepTka
MOBEPXHOCTH, CEUCHHsI KOHyca H
WIMH]IPA, TapalljielIbHbIe OCH WIIH
OCHOBAHHIO, ceueHHe mrapa,
IUIOCKOCTh, Kacaromasicst  cepsl,
IIMHIpA, KOHYCA; YMEHHE CTPOHUTH
ceueHue MHOTOTpaHHUKA,
n300paxkaThb MHOTOTPaHHUKH,
Gurypsl ¥ MOBEPXHOCTH BpAIlCHUS,
UX CEYECHHS, B TOM HYHCIE C
MOMOIILIBIO  3JIEKTPOHHBIX CPEACTB;
YMEHHE  TPHUMEHSITh  CBOWCTBA
TEOMETPUUECKHUX duryp,
CaMOCTOSITENIFHO  (hOPMYJITPOBATH
OTIpeNeNieHus] U3ydaembIXx Quryp,
BBIJIBUTATh THIIOTE3HI O CBOMCTBAX U
MpHU3HAKaX TeOMETPUIECKUX (UTYp,
00OCHOBBIBATh HJIM  OIpPOBEpPraThb
ux; yMEHHE IPOBOJIUTH
KJ1acCU(PUKAITHIO buryp o
pa3IMYHBIM MPU3HAKAM, BBIIOIHATH
HEOOXOIUMBIE  JIOTIOJHHUTEIbHEIC
MIOCTPOCHHS;

- yMeTb CBOOOJHO ONEPUPOBATH
NOHITHSIMH:  TUTOMIAb  (PUTYpHI,
o0beM (urypsl, BenMuuWHA YTIA,
paccrosiHue oT TOYKHU hi (6]
IUIOCKOCTH,  PACCTOSIHHE  MEXITY
OpSIMBIMH,  PAacCTOSTHUE  MEXIY
IUTOCKOCTSIMH, — TUTOIIanb  chepsl,
TUIOIIAAh TTOBEPXHOCTH MUPAMUJIBI,
NPU3MBI, KOHYCa, IIIHHIPA, 00heM
KyOa, IIPSIMOYTOJIBHOTO
napajuieNienumne/a, MUPAMUIBI,
MPU3MBI, IWIMHIPA, KOHYCA, [Iapa;
YMEHHE  HaxXOAWTh  OTHOIICHUE
00beMOB MTOJ00HBIX PUTYD;

- yMeThb CBOOOJHO ONEPUPOBATH
TIOHSTUSIMH: TBYDKEHHE,
napasuiebHbIN MEepEeHoC,
CUMMETpPUS Ha IUIOCKOCTH U B
IPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue noxoous,
noJ00HbBIE burypsr; yMEHHE




pacrmo3HaBaTh paBHbIC U MOIOOHBIE
burypsl, B TOM 4YHCIE B MPHUPOJE,
UCKYCCTBE, AapXUTEKType; YMEHHUE
UCII0JIb30BaTh r€OMETPUUYECKHE
OTHOILICHH, HaxOJIUTh
F€OMETPUYECKHUE BEIIMUMHBI (JIJIMHA,
yroja, IUIomangs, o0beM) TIpH
pELIeHNH 3a/1a4 U3 IPYTuX y4eOHBIX
IIPEAMETOB U U3 PEAIbHOM KU3HH;

- yMeTh CBOOOJHO ONEpPUPOBATH
MOHSATUSIMU: PSIMOYTOJIbHAS
cucTeMa  KOOpJAMHAT, BEKTOP,
KOOPJIMHATBl TOYKH, KOOPAMHATHI
BEKTOpA, cymma BEKTOPOB,
IIPOU3BEJICHNE BEKTOpAa HA YHUCIIO,
pasnokeHue BekTopa Mo 0aswucy,
CKaJIIpHOE MIPOU3BEJICHUE,
BEKTOPHOE  MPOU3BEICHHUE, YTroJ
MEXIY BEKTOPaMU; yMEHUE
UCII0JIb30BaTh BEKTOPHBII u
KOOPJIMHATHBIA METOJ I pEIEHUs
FEOMETPUYECKUX 3aJad W 3a1ad
OpyruxX  Y4eOHBIX  IPEIMETOB;
ONEPUPOBATh MOHATUSAMHU: MaTpULA
2x2 u 3X3, onpenenuTenb MaTPULIbI,
reOMETPUYECKUIN CMBICIT
ONpPEICTUTENS;

- YMETh MOJIETUPOBAaTh pealbHbIC
CUTyallul Ha S3bIKE MaTeMaTHKU;
COCTAaBJISITh BBIPAKECHMS,
YpPaBHEHUs, HEPABEHCTBA M HUX
CHUCTEMBl II0 YCJIOBHIO 3aJauH,
HCCJIEN0BATh MOCTPOCHHBIE MOJEIH
c HCIIOJIb30BAaHUEM amnmnapara
anreOpsl, UHTEPIPETUPOBATH
MOJIYYEHHBIN pe3yJibTaT; CTPOUTH
MaTeMaTUYECKHE MOJIeNr c
MTOMOILIBIO F€OMETPUYECKHUX
NOHATUA W  BEIWYUH, pEIaTh
CBA3aHHBIE C HUMHU IPAKTUYECKHE
3a/1a4u; COCTAaBIISITh
BEPOSITHOCTHYIO MOJI€JIb u
WHTEPIPETUPOBATh  MOJYYCHHBIN
pe3yabTar; pemarb MNpUKIaJHbIE
3a7a4u cpencTBamMu




MaTE€MaTU4YeCKOro aHajln3a, B TOM
YHUCJIE COLUAIbHO-DKOHOMHUYECKOIO
U (QU3MYECKOr0 XapaKTepa;

- yMeHue BLIGHpaTb MOJIXO TSI
METOJ Il  pelIeHHs  3aJadH;
IIOHVMAHHE 3HaYUMOCTHU
MaTEMAaTHKHU B U3y4CHHUH
OPUPOAHBIX U OOIIECTBEHHBIX
IIPOLIECCOB W SIBJICHUH; YMEHHE
pacro3HaBaTh IPOSBICHHE 3aKOHOB
MAaTCMAaTUKHU B HCKYCCTBC, YMCHHC

HPUBOJIUTH IIpUMEPEL
MaTeMaTHUYECKUX OTKPBITHI
pOCCUICKOM u MHPOBOM

MaTeMaTU4eCKON HayKu

OK 02
Hcnonn3oBarn
COBPEMEHHBIE
CpencTBa  MOWUCKA,

aHam3a u
UHTEPIpETANN
nHpopmanuu, u
nH(pOpMaIMOHHBIE

TEXHOJIOTUU IS
BBITIOJIHCHUA 3a4a4
npohecCHOHATBLHOM
ACATCIIBHOCTU

B oOnmact 1EHHOCTH  HAYYHOTO
IMO3HAHUS:

-cOpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH i
00IIIECTBEHHON MIPaKTHKH,
OCHOBAaHHOTO Ha JWajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIbTYPHOM MHDE;

- COBEpLICHCTBOBAaHUE SI3BIKOBOM U
YUTATENBCKON KYJIbTYPhI KaK CpEICTBa
B3aUMOJICHCTBUS MEXIY JIIOABMU U
MMO3HAHUS MUDA;

- OCO3HAHUE IIEHHOCTH HAy4YHOU

JIeSITEILHOCTH, TOTOBHOCTH
OCYIIIECTBIISATh MPOEKTHYIO u
HCCIIEIOBATENIBCKYIO JIeSITEILHOCTh
WHIUBUYaJIbHO U B TPYIIIE.
Osnanenue YHHUBEPCAIbHBIMU
Y4eOHBIMH MMO3HABATCILHBIMU
JIEHCTBUSIMU:

B) pabota ¢ uHbopmaIuei:

- BIQJCTh HABBIKAMU  TOJYUYCHHS
nHpOpPMAIIMKA M3 HCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIEHO OCYIIECTBIISTh
MOWCK, AaHAINW3, CHCTEMAaTU3alUI0 |

UHTEpIIPETALUIO uHpopMaun
Pa3InYHBIX BHJIOB 51 bopm
IIPEACTABIICHUS;

- CO3maBaTb TCEKCTBI B Pa3IUYHBIX

- YMETb OIEPUPOBATH IOHATUSAMU:

panuoHagbHas byHKIHS,
HoKa3arenbHast byHKIMS,
CTETIEHHAs byHKIMS,
norapupmMudecKas byHKIHS,
TPUTOHOMETPHUYECKUE GyHKIHH,
oOpaTtHbIe byHKINH, yMEHHe

CTpOUTh  TpaduKd  H3YYEHHBIX
GyHKIMA, WCTOJIb30BaTh Tpauku
Opd  HM3YYCHHU  TPOLECCOB U
3aBHCUMOCTEH, MpU PELICHUH 3a1a4
U3 Jpyrux y4deOHBIX NPEJAMETOB U
3aa4 U3 peaJbHOM  KU3HU;
BBIPAKATH dbopmynamu
3aBHCUMOCTH MEXIY BEIUYUHAMU;

- YMETb OINEpUpPOBATh MOHITHUIMHU:
TOKJIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMa YPaBHEHUH U
HEpPaBEHCTB, PaBHOCHJIBHOCTD
YpaBHEHHI, HEPABEHCTB U CHCTEM,
paluoHanIbHble, HppalloHalIbHbIE,
MOKa3aTebHbIE, CTETICHHBIE,
norapupMHUUECKHE,
TPUTOHOMETPUUECKHUE  YpaBHEHMUS,
HEpaBEHCTBA M CHUCTEMbI; YMETh
peuiath ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C MOMOIIBIO Pa3TUYHBIX
NpPUEMOB;  peliatb  ypaBHEHWS,
HEpPaBeHCTBA M CHUCTEMBI  C




dbopMaTtax ¢ yYeTOM Ha3HAYCHHUS
uHbOpMallUM M IIeNIEBOW ayAUTOPUH,
dopmy

NpCACTABJICHUA U BU3YyaJIN3allNN;

BbIOMpast ONTUMAJIbHYIO

- OLIEHUBATH
JIETUTUMHOCTD

JTOCTOBEPHOCTb,
uHpopmaruu, ee
COOTBETCTBHE NPABOBBIM U MOPAIBHHO-
TUYECKUM HOpMaM;

- UCIOJIb30BATh cpeacTBa
MH(POPMALIMOHHBIX u

KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B

peH_IeHI/II/I KOI'HUTUBHBIX,
KOMMYHHKATHBHBIX u
OpraHHU3aIMOHHBIX 3a1a4 c
coOIroIeHrEM TpeboBaHUH

IPrOHOMHKH, TEXHHKH O€30MacHOCTH,
pecypcocOepexeHus,
MpaBOBbBIX M I3TUUYCCKHUX HOPM, HOPM

TUT'UCHBI,

MH(POPMAIIMOHHOH 0€30MacHOCTH;
- BJIAICTb HABbIKAMU PACIIO3HABAHUA U

3aIATHI nHpopmaruu,
WH(pOPMaITMOHHOMN 0e30macHOCTH
JTMYHOCTH

[apamMeTpoM; IIPUMEHSATH
ypaBHEHUS, HEPaBEHCTBA, ux
CHUCTEMBI JUIS peuieHus

MAaTeMaTHUYCCKUX 3a4a4 W 3a4a4 U3
pa3nmuuHbIX Oo0JacTell HaykKu U
pEaTbHOM )KU3HU;

- yMeThb CBOOOJHO ONEPUPOBATH
TIOHSATHSIMH: JIBHIKECHUE,
napasuiebHbIA IEPEHOC,

CUMMCTPpUSA Ha IUIOCKOCTH WU B

MPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue noxoous,
mo00HbIE burypsr; yMETh

pacro3HaBaTh paBHbIE U MOJIOOHBIE
burypsl, B TOM 4YHcClieé B MPHUPOAE,

UCKYCCTBE, apXUTEKType; YyMETb
UCII0JIb30BaTh F€OMETPUYECKHE
OTHOILLICHUS, HAXOUTh

TCOMCTPHUICCKUC BCIININHBI (,Z[.HI/IHa,

yroi, IUomanb, O0beM) MpH

PELICHNH 3a/1a4 U3 IPYTuX y4eOHBIX
MIPEIMETOB U U3 PEaIbHOM JKU3HU

OK 03
[InanupoBath u
peaIn30BbIBAThH
COOCTBEHHOE
npodeccuoHaIbHOe
u JMYHOCTHOE
pas3BuTHE,
peANPUHIMATEITHC
Ky JesSITeIbHOCTD
B
npohecCuoHABLHOM
cdepe,
UCIIOJIb30BATh
3HaHUS o
¢dbuHaHCOBOM
IPaMOTHOCTH B
pa3IMYHbBIX
KH3HEHHBIX
CUTYyaIHSIX

B o0macti JIyXOBHO-HPaBCTBEHHOTO
BOCIIUTAHUA:

-- c(pOopMUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMS, STHYECKOTO MMOBEJICHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYAllUIO U
HPUHAMATH penIeHus,
OPUEHTHUPYSChH MOpaJIbHO-
HPaBCTBEHHBIC HOPMBI H IICHHOCTH;

- OCO3HaHHUE BKJIaZa B

OCO3HAHHBIC
Ha

JUYHOTO
MOCTPOCHHUE YCTOMYMBOTO OYAYILEro;

- OTBETCTBEHHOE OTHOILEHUE K CBOUM
poauTensM U (WIKM) APYTUM 4JI€HaM
CEMbH, CO3JaHHUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO TPUHATHA LEHHOCTEH
CEMEWHON JXU3HH B COOTBETCTBHM C
TpagunusiMu HaposioB Pocenn;
Osnanenue YHHUBEPCAIbHBIMU
PETYJISTUBHBIMU AEUCTBUAMU:

a) CaMOOpraHu3alys:

- CaMOCTOATCIbHO OCYHICCTBJIATDH
MO3HABATCIBbHYIO ACATCIIbHOCTD,
BBIABJISATH HpO6J’I €MBbI, CTaBHUTDb n

- YMETb OINEpUpPOBaTh MOHSITUIMHU:

panMoHanbHble, HppaAlOHAIBHBIE,
noKa3aTeJbHbIE, CTETICHHBIE,
JorapupMHUEcKue,

TPUTOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;
- YMETh ONEpPUPOBATH MOHATUSIMH:

MHOTOTPaHHUK, ceueHue
MHOTOT'PaHHHKA, KyO,
napajulelIeumnen, npu3ma,

nupamuia, GuUrypa u MmoBepXHOCTb
BpallcHUs, LWIMHIP, KOHYC, LIap,
cdepa, cedenus: Gpurypsl BpaleHus,

IUIOCKOCTh, Kacaromiasicsi  cdepsl,
HIWIMHIPA,  KOHycCa,  IUIOMIajb
MOBEPXHOCTH MHUPAMHIBI, TTPU3MBI,
KOHyCa,  [WIMHApA,  IUIOHIA/h
cdepsl, 00BeEM KyOa,
PSAMOYTOJIBHOTO

napajuicjenuiciaa, nupaMubl,

MPU3MBI, UWIMHApPA, KOHYyCa, 11apa;

yMEHHUe n300paxkath




dbopMynupoBaTh COOCTBEHHBIC 3aJla4d
B 00pa3oBaTeibHON JEATENbHOCTH H
KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEJIbHO COCTaBJIATh IUIaH
pelieHus  OpobJieMbl € y4ETOM
UMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalIUsM;
CIOCOOCTBOBaTh  (POPMHUPOBAHUIO H
IIPOSIBJIEHUIO IHMPOKOW 3pYyIULMU B
pasHBIX 00JIACTAX 3HAHHM, MOCTOSIHHO
MOBBIIIATh CBOM 00pa30BaTENbHBIA H
KyJIbTYPHBI YPOBEHB;

0) CaMOKOHTPOJIb:

MCIOJIb30BaTh NMPUEMBI pedaeKcuu s
OLICHKH CHUTYyallud, BBIOOpa BEPHOTO
pelieHus;

- yMETb  OLEHUBaTh PpPUCKHU U
CBOEBPEMEHHO NPUHMMATh PpEIICHUS
10 UX CHW)KEHUIO;

B) SMOITMOHAJIbHBIN HHTEJIEKT,
MpeIoararmnit
c(hOpMHUPOBAHHOCTb:

BHYTpEHHEH MOTHBAIUH,
BKJIIOYAIOIIEH CTpEMJICHHE K

OOCTHKEHUIO  IIETM H  YCIIeXY,
ONTUMH3M, WHHIUATHBHOCTh, YMCHHE
JICWCTBOBaTh, HMCXOAS U3  CBOUX
BO3MOXKHOCTEH;

- SMIATHH, BKIFOYAIOIIEH CITOCOOHOCTD
MOHUMATh AMOIMOHAIBHOE COCTOSHHE
ApyTUX,  YYUTBIBaTh  €ro  IpH
OCYIIECTBIICHUH KOMMYHUKAIIH,
CIOCOOHOCTh K COYYBCTBHIO U
CONIEPESIKUBAHUIO;

- COI[MAJIbHBIX HABBIKOB, BKIIIOYAKOIINX
CIIOCOOHOCTH BBICTPaMBaTh OTHOILICHHUS
C JPYTHMH JIIOIABMH, 3a00THUTHCA,
NPOSIBJISITE ~ MHTEpEC ¥ pa3pemarh
KOH(JIUKTHI

MHOTOTPAHHUKA UM  T[OBEPXHOCTHU
BpalleHUs, UX CEYEHHUS OT PYKH, C
MIOMOIIbIO YEPTEIKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX
CpPEICTB;  yMEThb  pPAaclo3HaBaTh
CUMMETPHIO B MIPOCTPAHCTBE; YMETh
pacrno3HaBaTh IpaBUJIbHBIE
MHOTOTPaHHUKH;

- YMETh ONEpPUPOBATH MOHSATUSMU:
NPsIMOYTOJIbHAs cucremMa
KOOpJMHAT, KOOPJAUHATHI TOYKH,
BEKTOp,  KOOpPJAMHATHI  BEKTOpA,
CKaJsIpHOE MPOU3BEACHUE, YTOJ
MEXy BEKTOPAMH, CyMMa
BEKTOPOB, IMPOMU3BEJCHUE BEKTOPA
Ha YHCJIO; HAaXOOUTh C IOMOIIBIO
U3YYCHHBIX (OPMYII KOOPJIHUHATHI
CEpeIuHBbl  OTPE3Ka, PACCTOSHUE
MEXAY JBYMS TOUKaMU

OK 04
O dexTuBHO

B3aMMO/ICHCTBOBATH
U pabotatb B
KOJUICKTHUBE u

TOTOBHOCTB K CaMOpPAa3BUTUIO,
CaMOCTOATCIIbHOCTH u
CaMOOIPCACICHUTIO;

-OBJIaJICHUC HaBBIKaMH y‘-I€6HO-

HCCIIEIOBATENIbCKOM, MPOEKTHONM U

- YMETb ONEpUPOBATH MOHATHAMMU:
CIIy4alHBI ONBIT U CIIy4yalHOE
coOBITHE, BEPOSTHOCTh
CIlydalfHOTO  COOBITHSI;  yMETh
BBIUHCIIATH BEPOATHOCTD C




KOMaHIC

COITMAJIBHOM JIEATCIHHOCTH,
OsBnageHue YHUBEpCaIbHBIMU
KOMMYHHUKATUBHBIMU JEHCTBUSAMMU:

0) coBMeCTHas ACATEIbHOCTD:

- IMOHUMATh n HCIIOJIH30BaTh
MPEUMYIIECTBA KOMAaHTHOU u
WHIUBUIYATHHOU PaOOTHI;

- TpUHUMATh I1EIU  COBMECTHOU
NEeSTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATh JIEUCTBHS 1O €€
JIOCTHKCHHMIO! COCTaBJIATh IUIaH

NEUCTBUM, paclpenessaTb poJd  C

Y4ETOM MHEHUI YYaCTHUKOB
o0CyXJaTh pPe3yJbTaThl COBMECTHOM
paboTHI;

- KOOPOMHHPOBaTb ¥  BBHINOJHSATH
paboTy B  YCIOBUSIX  peEajJbHOTO,
BUPTYaJIbHOTO W KOMOWHHPOBAHHOTO

B3aMMOJCHCTBUS;
- OCYILIECTBIISATh MMO3UTHBHOE
CTpaTEru4ecKoe IMOBEACHNE B

pPa3IMYHBIX  CUTyalMsX, HPOSBIATH
TBOPYECTBO W BOOOpaKEeHHE, OBITh
MHUIUATUBHBIM.
OBnanenue YHUBEPCAITbHBIMU
PEryJIsTUBHBIMU JIEUCTBUSIMU:

T) IPUHATHE Ce0s U IPYTHX JTFOICH:

- TPUHAMATh MOTHBBI M apPTyYMEHTHI
IpYTHUX JOJIEH npu aHanuse
PE3yNIbTAaTOB AEATEIHLHOCTH;

- TNpU3HaBaTh CBOE IpPaBO U MPaBo
JPYTHX JIIO/IeH Ha OLINOKHY;

- pa3BUBaTh CIOCOOHOCTH IMOHUMATH
MUD € [TO3ULMHU IPYTOro YEI0BEKa

UCTIOJb30BaHUEM  rpaduyecKux
METOJIOB; TMPUMEHSITh (OPMYIIBI
CJIO’KEHUS u YMHOXKEHUS
BEPOSATHOCTEH,  KOMOHMHATOpHBIC
bakTel 1 GOpMYIIBI TIPU PEIICHUH
3aja4; OIICHMBATh BEPOSTHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4YalHBIMH  BEIIMYMHAMU;
YMEHHE TPUBOIAUTH  MPUMEPHI
NPOSIBIICHUST  3aKOHa  OOJBIIHMX
qrcen B MPUPOJTHBIX u
OOIIECTBEHHBIX SBJICHUSX;

- yMETh CBOOOJHO OIEPUPOBATH
NOHATUSIMH: CTETMIEHb C  IEJIBIM
nokasaresem, KOpEHb

HATYpPaJIbHON CTENeHU, CTENEeHb C

palOHaIbHBIM IIOKa3aTeleM,
CTEIEeHb c NENCTBUTEIbHBIM
(BEIIECTBCHHBIM) OKa3arTelieM,

norapudm 4Yucia, CHHYC, KOCHHYC
Y TaHTECHC TIPOU3BOJIBHOTO YHUCIIA;
- yMETh CBOOOJHO OIEPUPOBATH
noHsATUsAMHA: Tpaduk  QyHKIUH,
obpatHass (yHKIHS, KOMITO3HIIHS
byHKIMA, JUHEWHasS QYHKIHA,
byHKIHS,
cTerieHHass (YHKOHS C IEJIBIM

KBaApaTU4Has1

MOKAa3aTeNeM,
TPUTOHOMETpHYECKHe  (PyHKIHHU,
oOpaTHBIE = TPUTOHOMETPHUYECKUE
GyHKIMM,  TIOKa3aTeNbHas |
norapupMuueckas byHKINH,
YMETh CTPOUTH rpaduKu PyHKINH,
BBITIOJTHSATH npeoOpazoBaHus
rpaduKoB QyHKLUH;

- yYMETh HCIIONB30BaTh Tpaduku
byHKIHI b103¢:
NPOIIECCOB W 3aBUCHMOCTEH TIpU
pelmeHur  3agad = U3 OpYyTuX
y4eOHBIX  MPEeIMETOB W U3
peabHOM  KHW3HH;  BBIPAXAaThb

U3Yy4YCHHUS

dbopMyliaMu 3aBUCHMOCTH MEXIY
BCIIMYNHAMU,
- CBOOOTHO OIIepHPOBATH

HNOHATUSAMH: YETHOCTh (DYHKIIHH,




NEPUOIUIHOCTD byHKIUY,
OTPaHUYEHHOCTh byHKIUY,
MOHOTOHHOCTh ¢byHKIMH,
IKCTPEMYM byHKIUY,
HauOosblllee W HauMEHbIIee
3HAYCHUS byHKIIHI Ha
POMEKYTKE; yMETh MPOBOJIUTH

uccienoBanue QyHKINU;

- YMEThb HMCIOJIb30BaTh CBOMCTBA U
rpa¢pukn GYyHKIMHA U pELIeHUs
YpaBHEHUH, HEPABEHCTB U 3aJay C
napameTpamMu; HM300paxarb Ha
KOOPJMHATHOMN
MHO’KECTBA PEIICHUN YypaBHEHUH,

HEPABCHCTB U UX CUCTEM

IIJIOCKOCTH

OK 05
Ocy1iecTBIsITh
YCTHYIO u
MUCHEMEHHYIO

KOMMYHHUKAITUIO Ha
rOCYJIapCTBEHHOM
s3p1ke  Poccmiickoi
®denepannn C
y4eTOM
0COOEHHOCTEH
COILIMAILHOTO 51
KYJIBTYPHOI'O
KOHTEKCTa

B o0yactu JCTETUYCCKOrO
BOCIIMTAHUS:

- ACTETHYECKOE OTHOIIEHUE K MHpY,
BKJIIOYAsl ICTETHKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA,
Tpy/Aa U OOIIECTBEHHBIX OTHOIIICHUI;

- CIIOCOOHOCTh BOCIIPUHUMATH
pasIuYHbIC BUIbI HCKYCCTBa,
TPaauIMd W TBOPUYECTBO CBOETO U
OPYTHX HaApOJIOB, OIIyIATh
SMOIIMOHAIBHOE BO3JICHiCTBHE
HCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYMMOCTH JUIS
o01ecTBa
MHPOBOTO
HCKYCCTBa, ATHUYECKUX KYJIbTYPHBIX

TpagUIMi U HAPOTHOTO TBOPUYECTBA;

JIMYHOCTHU n
OTCYECTBCHHOT'O n

- TOTOBHOCTb K CAaMOBBIPAXKXCHUIO B
Pa3HbIX BUJAAX MCKYCCTBA, CTPCMJICHUC

MpOSIBIATh ~ KadecTBa  TBOPYECKOM
JUYHOCTH;
OBnanenue YHUBEpCaIbHBIMU

KOMMYHHKaTHBHBIMU JICHCTBUSMU:

a) oOIIeHHE:

- OCYHIECTBIISITh KOMMYHHKAIIMIH BO
BceX cdepax KU3HY;
- pacrno3HaBaTh HeBepOaIbHbIE
cpencTBa oOmIeHMS,

3HA4YCHHUC

IIOHUMATh
COLIMaJIbBHBIX 3HAaKOB,

pacrio3HaBaTb MMPEaAIOChIIKA

- YMETh ONEPUPOBATH MOHITUSIMHU:
cpenHee apudmeTHIecKoe,
MeJnaHa, HanOoIbIIEeE H

HaMMCHBIICC 3HAYCHUA, pasMax,

TUCTICPCHS, CTaHJIaPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa;
YMCHHE HU3BJIEKATD,

UHTEPIPETUPOBATh HMHGPOPMALHUIO,
IPEJCTaBICHHY0 B Taliuuax, Ha
TUarpammax, rpadukax,
OTpa’KaloIIyl0 CBOWCTBA peallbHBIX
MPOLIECCOB Hu SIBJICHUM
uHpOpMALIUIO  C

MOMOINBIO TaOJIMII U JUArpaMm;

MMpEaACTaBJIATh

HCCJIEIOBATh CTaTHUCTUYECKHE
JTaHHble, B TOM  4YHCIE C
MPUMEHEHUEM rpaduyeckux

METOA0B N BHGKTpOHHBIX CpGI[CTB;
- yMeTb OHepI/IpOBaTI: IIOHATUAMU:
TOYKa, npsimMas, IUIOCKOCTb,
IIPOCTPAHCTBO, JABYTPaHHBIA yroi,
CKPEITUBAIOIIHECS psIMBIE,
napauieIbHOCTh n
NEePHEHANKYISIPHOCTh TPSMBIX |
IUIOCKOCTEH, yroJ MEXKTY
IPSIMBIMH, YTOJI MEXAY IPSIMOU U
INIOCKOCTBIO,

yromu MEXIY

IJIOCKOCTSIMH,  PacCTOSIHUE  OT
TOYKHU JO IJIOCKOCTH, PACCTOSTHUE
MEXTy

OpsIMBIMU,  PAcCTOSTHUE




KOH(IMKTHBIX CUTYallMid M CMSATr4aTh
KOH(JIUKTBI;

- pa3BepHYTO M JIOTMYHO H3Jarathb
CBOIO TOUKY 3PEHUSI C HCII0JIb30BaHHEM
SI3BIKOBBIX CPEJICTB

MCKAY MIIOCKOCTAMU;

- yMeTb  WCHOJb30BaThb  IIpH
pelIeHUH 3a/1a4 U3YUYEeHHBIE (DaKThI
U TEOpPEMBI INITAHUMETPUU; YMEHUE
OLICHUBAaTb pa3Mepbl OOBEKTOB

OKpY’Kalolero Mupa

OK 06 IIposBasTs
IPaKTaHCKO-
MaTPUOTHIECKYIO
MO3HILINIO,
JEMOHCTPUPOBATH
0CO3HAHHOE
MIOBEJICHHE
OCHOBE

Ha

TPaAUITMOHHBIX
00IIIeUETIOBEYECKUX
IICHHOCTEH, B TOM
YUCI€ C Y4YeToM
rapMOHM3aLUU
MEKHALIMOHAIbHBIX
1 MEXPEITUTHO3HBIX
OTHOIIIEHUH,
MPUMEHSATH
CTaHJAPTHI
AHTUKOPPYILIMOHHO

T'0 INIOBECACHU

- 0OCO3HaHUE 00yJaroIuMHUCS
pOCCUICKON IPaKIaHCKOU
NACHTUYHOCTH,

- I[eJICHANPaBICHHOE pa3BuTHE

BHYTPEHHEH IIO3ULMM JIMYHOCTU Ha
OCHOBE JTyXOBHO-HPABCTBEHHBIX
LIECHHOCTEH  HapOJIOB
®denepanuu, HUCTOPUYECKUX Hu

HallMOHAJTBHO-KYJIbTYPHBIX TPATUIINAMN,

Poccutickoit

(GbOpMHUPOBaHHE CHUCTEMBI 3HAYUMBIX

[IEHHOCTHO-CMBICIIOBBIX ~ yCTaHOBOK,
AHTUKOPPYIIUOHHOTO
MHUPOBO33PEHUS, MIPaBOCO3HAHUS,
9KOJIOTHYECKOM KYJIbTYPHI,
CIIOCOOHOCTH CTAaBHUThH IIEJTU U CTPOHTH
’KU3HEHHBIE IUIaHbI,

B yacTu rpakJaHCKOTO BOCITUTAHUS:

- OCO3HAHUE CBOMX KOHCTHTYI[MOHHBIX
mpaB W O0S3aHHOCTEW, YBaXCHHE
3aKOHA U TPABOMOPSIKA;

- MIPUHSATHE TPaIULIUOHHBIX
HAIlMOHAIBHBIX,  OOIIEYETIOBEYECKUX

T'YMaHHUCTHUYCCKUX U JEMOKPATHYCCKUX

IIEHHOCTEH;

- TOTOBHOCTE MIPOTHBOCTOSATH
HIE0JIOT MU AKCTPEMHU3MA,
HAIlMOHAIN3MA, KceHopoouu,
JUCKPUMHUHALIMK IO  COIMAJIbHBIM,
PEIUTHO3HBIM, pacoBbIM,

HallMOHAJIbHBIM IMPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
IeSATEIbHOCTD B MHTEepecax
Ipa)KIaHCKOTO O0IIeCcTBa, Y4aCTBOBATh
B CaMOYIIpaBICHHN B
00111e00pa30BaTENIbHON OpraHU3ay 1
JETCKO-FOHOIIECKUX OpPTraHU3aIUsIX;

- YMCHUC BSaHMOHeﬁCTBOBaTB C
conrMaJIbHbIMH HHCTUTYyTaMU B

COOTBETCTBUM C UX (QYHKUUAMUH H

- YMETh OIIEPUPOBATH MOHATHIMMU:
NpsIMOYTOJIbHAS CUCTEMa
KOOPJMHAT, KOOPJAUHATHI TOUKH,
BEKTOp, KOOPJIMHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEJIEHUE, YTOJ
MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEIECHUE BEKTOPA
Ha YKCJIO; HAXOJIUTh C MTOMOILBIO
U3YYEHHBIX (POPMYIT KOOPINHATHI
CEpeIUHBl OTPE3Ka, paCCTOSHUE
MEXAY JBYMSI TOUKaAMU;

-YMeTh BBIOUPATh MOIXOASIINN
M3YUYEHHBIN METOJ AJIs pelIeHUs
3a/1ayy, pacro3HaBaTh
MaTemMaTtuieckue (hakTbl U
MaTeMaTU4YeCKUe MOJEIH B
MPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHUE
MPUBOAUTH MPUMEPHI
MaTEMaTUYECKUX OTKPBITUA
POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

- YMETh ONEPUPOBAThH MOHATHUIMMU:
CIIyYallHBII OMNBIT W CIydYailHOE

COOBITHE, BEpPOSITHOCTh
CIIy4aifHOTO  COOBITHS;  YMETh
BBIUNUCIIATH BepOHTHOCTB C
HCII0JIb30BaHUEM rpadu4ecKux
METO/IOB; MPHUMEHATh (OPMYIIBI
CJIOKCHUA nu YMHO)KGHI/ISI
BEPOSATHOCTCH, KOMOHMHATOPHBIC

dakTel 1 GOpMYIIBI TIPU PEIICHUH
3aja4; OIICHMBATh BEPOSATHOCTH
peabHBIX COOBITHIA; 3HAKOMCTBO
CcO CquaﬁHBIMH BCIIMYNHaAMU,

YMEHUE  MPUBOJUTH  IIPUMEPHI

IMPOSBJICHUA 3aKOHa OOIBIINX

qucen B IIPUPOJIHBIX 51

O6I_HCCTBCHHI)IX SIBJICHUAX




Ha3HAUYCHHEM,

- TOTOBHOCTb K TYMaHUTApHOU U
BOJIOHTEPCKOM JIESTEIBHOCTH;
MaTPpUOTHYECKOTO BOCTIUTAHUSI:

- c(hopMHUPOBAHHOCTh  POCCHMCKOM
rpak 1aHCKOM HJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUSI K CBOEMY
HAapOay, YYBCTBA OTBETCTBEHHOCTHU
nepen PoamHOM, ropaoctu 3a CBOU
Kpai, cBow Ponauny, CBOHM $A3BIK U
KyJbTypy, TMpOILJIOE U HACTOsALIEE
MHOT'OHAIIMOHANILHOTO Hapoja Poccuu;
- IIEHHOCTHOE OTHOIIICHHUE K
roCy1apCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY u MPUPOTHOMY
HACJIeIUI0, TaMSITHUKaM, TPAAUIUIM
HapoIOB Poccun, JOCTHIXKCHUSIM
Poccun B Hayke, HMCKycCTBE, CHOpTE,
TEXHOJIOTUSIX U TPYJIC;

- ujeliHas yOeXI€HHOCTb, TOTOBHOCTH
K ciayxeHutro u 3ammure OtedecTsa,
OTBETCTBEHHOCTb 3a €ro CyAh0Y;
OCBOEHHEIE 00yJaroIuMHUCS
MEKIPEIMETHBIE MMOHSTHS u
YHUBEpCAJIbHbIC y4eOHBIC JEUCTBUS
(perynaTuBHBIE, II03HABaTCIbHEIC,
KOMMYHHUKAaTUBHBIE);

- CHOCOOHOCTh HUX HCIIOJIb30BAaHHUS B
MMOo3HaBaTEeIbLHON Hu COIIMaJIbHOM
MpaKTHUKE, TOTOBHOCTD K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U
OCYIIECTBIICHUIO y4ueOHOU
NEeSATETLHOCTH, OPTaHU3aIuy y4eOHOTO
COTpYAHUYECTBA C I€1arorHYeCKUMHI
paOOTHHKAMHU M  CBEPCTHHKAMH, K
Y4acTHIO B MMOCTPOEHUHU
VHIUBUYaJIbHON o0pa3oBaTenbHOI
TPaeKTOPHH;

- OBJIaJICHUE HABBIKAMH YUEOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U
COIIMAILHOMN OeSITEILHOCTH




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
pCeIICHMMU 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. TemaTnyeckuii IVIaH M cOAepPKaHUE YIeOHOM TUCHUILIUHBI «Mamemamuka»
Paznen 1. [loBTopeHue Kypca MaTeMaTUKA OCHOBHOM IIKOJIBI

Pa3nen 2. IIpssiMble U MJIOCKOCTH B IPOCTPAHCTBE

Paznen 3. KoopanHaThl 1 BEKTOPHI

Paznen 4. OcHoBBI TpuroHoMmeTpuu. Tpuronomerpuyeckue QyHKIHMH

Pasznen 5. KoMmimiekcHsie uncia

Paznen 6. [IponsBonHas pyHKIUM, €€ TPUMEHEHHUE

Paznen 7. MHOrOrpaHHUKY U TEJIa BpallCHUS

Paznen 8. IlepBooOpa3Hast GyHKINH, €€ MPUMECHECHHE

Paznen 9. Crenenu u kopau. CrenenHas QyHKUIus

Pazgen 10. [TokazaTenpHas GyHKIHS

Paznen 11. Jlorapudmsl. Jlorapupmudeckas GyHKIus

Paznen 12. MuoxecTBa. DneMeHThI Teopuu rpadoB

Paznen 13. DneMeHTh KOMOMHATOPHUKH, CTATUCTHUKU U TEOPUU BEPOSTHOCTEH
Pa3znen 14. YpaBHeHMs 1 HEpaBEHCTBA

Conep:xanue y4eOHOro Marepuasa (0CHOBHOe U NPOo¢ecCHOHAIBHO-

HaumenoBanue pa3jaeiioB . Oo0bem dopmupyembie

" Ten OpPHEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIATHOMI 4aC0B S —

MOAYJIb (IPH HAJTUYHMH)
1 2 3 4

OcHoBHOE coiep:KaHue
Pasnen 1. IloBTopeHue 22
Kypca MaTeMaTHKHU OK-01, OK-02,
OCHOBHOH HIKOJIBI OK-03, OK-04,
Tema 1.1 Coneprxanne ydeOHOT0 MaTeprana OK-05, OK-06,
Lenn " 3amauu | ba3oBble 3HaHUS W yMEHHUS TI0 MaTeMaTHKe B TNPo(EecCHOHATLHOW H B OK-07
MaTeMaTUKHU IPU | TIOBCEAHEBHOM IEATETLHOCTH.
OCBOCHHHM CHELUAIBHOCTH | KOMOMHUPOBAHHOE 3aHSTUE 2
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Tema 1.2 Coneprxanue yueOHOro MaTepuasa
Uucnma w©  BeIYUCIEHUSA. | JleiicTBHS HAJl TIOJOKUTEIBHBIMHU M OTPULIATEIHHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
Bripaxenus U | IECATUYHBIMU JPOOSIMHU.
npeoOpa3oBaHus JleiicTBUs cO cTeneHsAMHU, (HOPMYJIIbI COKPAIIEHHOTO YMHOKEHHS. 2
KomOunupoBaHHOE 3aHsTHE
Tema 1.3. IIpo¢eccnoHa/ILHO-OPHEHTHUPOBAHHOE coJep:KaHue (conep:xxanme
I'eoMeTpust Ha IOCKOCTH | MPUKJIAAHOTO MOAYJISA)
Bunbl minockux GUryp v UX MI0Imasb.
IIpakTHKO-OpHEHTHPOBAHHBIE 337aUU B KypCce T€OMETPUU Ha TUNIOCKOCTH 2
[IpakTuueckoe 3anarue
Tema 1.4 Conepxanue yueOHOTro MaTepuaa
IIponentneie Beruucienus | [IpocTsie mpoLeHTs, pa3Hble CIOCOOB! MX BhIYUCIEHHs. CIOKHBIE MPOLIEHTHI
[IpakTHYecKoe 3aHATHE 6
Tema 1.5 Coneprxanne ydeOHOT0 MaTepraa
VYpaBHenus u HepaBeHcTBa | JInHeWHbIe, KBaJpaTHbIE, APOOHO-JIMHEIHbIC YpaBHEHHS U HEPAaBEHCTBA
[IpakTuueckoe 3anarue 4
Tema 1.6 Coneprxanne y4eOHOT0 MaTeprana
Cucrembl ypaBHeHMM ¥ | CriocOOBI pelIeHUs] CUCTEM JUHCHHBIX ypaBHeHHM. [ToHsTus: Marpuna 2x2 u 3x3,
HEPaBEHCTB onpeaenuTens Marpuipl. Meron [Maycca. Cucrtembl HEIMHEHWHBIX YpPaBHEHUU. 4
CucreMbl HEpaBEHCTB
KoMOuHMpoOBaHHOE 3aHsTHE
Tema 1.7 Coneprxanue yueOHOro MaTepuasa
BxonHO# KOHTPOJIb Brruucnenuss m mpeoOpa3oBaHus. YpaBHEHHS W HEpaBeHCTBA. | eomMeTpusi Ha
IIJIOCKOCTH 2
KontponbHas padota
Paznen 2 Ilpsmbie wu 14 OK-01, OK-03,
IJIOCKOCTH B OK-04, OK-07
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MPOCTPAHCTBE

Tema 2.1.

OcCHOBHBIE TTOHSATHS
CTEPEOMETPHUH.
Pacnonoxxenune mnpsAMbIX U

Copepxanne yaeOHOTO MaTepuana

[Ipenmer crepeoMerpur. OCHOBHBIE MOHSATUA (TOYKa, MpsiMas, IJIOCKOCTbD,
npoctpaHcTtBo).  OCHOBHBIE  akCHOMBI — cTepeomerpuu.  Ilepecekaroniuecs,
napajuiebHbIE W CKpeIlMBaromuecs mpsMble. [Ipu3sHak ©  CBOWCTBO

IUTOCKOCTEH CKPEIIMBAIOIIUXCS MPSIMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
KoMOuHMpoBaHHOE 3aHSTHE
Tema 2.2. Conepxanue yueOHOro MaTepuasa

[TapamienbHOCTE IPSMBIX,
NpsAMOM U TIJIOCKOCTH,

[Tapannensubie npsiMmag U miockocTh. Omnpenenenue. I[lpusnak. CpoiicTBa (C
nokazarenbcTBOM). [lapamnensasie mnockoctu. Onpenenenue. [Ipusnak. CoiicTBa

IUIOCKOCTEH (c poxazarenbcTBOM). Terpa’ap u ero siemeHThl. [lapamnenenunen u ero
s1eMeHThl. CBOMCTBA MPOTUBOIOI0KHBIX TPAHEH U AUAroHaiei nmapajiieiaenuena.
ITocTpoenue ceuenuii. Pemenue 3anay.
KoMOuHMpOBaHHOE 3aHsTHE

Tema 2.3. Coneprxanue yueOHOro MaTepuasa

[leprnieH UKy ISIPHOCTD [lepnennukynspubie npsmble. [lapamnenbHble OpsMble, NEPIEHIUKYISIPHBIE K

MPSAMBIX, TPSIMOU U
IUIOCKOCTH, IJIOCKOCTEH

mwiockocTd.  IIpu3Hak  NEpHEeHAMKYJIAPHOCTH  NPSAMOM M IUIOCKOCTH.
JoxazarenbctBo. [lepnenaukynsip u HakigoHHad. [lepneHauKyJIsipHbIE TIIOCKOCTH.
IIpu3Hak nepnesauKyISIpHOCTH IIJIOCKOCTEN. JJoKa3aTenbeTBo.

PaccrosiHus B mpocTpaHCcTBE

KoMOuHMpoBaHHOE 3aHsTHE

Tema 2.4. Coneprxanne yu4eOHOT0 MaTepurana
Teopema 0 Tpex Teopema o Tpex mnepneHAuKyJsApax. JlokazaTenbCTBO. YToJ MEXIy MNPAMOA H
TICPHCHANKYTAPAX IJIOCKOCTBIO. YTOJ MEXIY MIIOCKOCTAMU

KoMOuHMpoBaHHOE 3aHsTHE
Tema 2.5. IIpo¢eccnoHa/ILHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue
[TapannensHsle, NMPUKJIATHOTO MOIYJIsS)
NepHeHANKYISIPHbIE, Akcuombl  crepeoMeTpuu. llepneHANKYISIpHOCT, MPSAMOM UM IUIOCKOCTH,
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CKpPCIIUBAIOIIHECCA IPAMBIC

[apajuIeIbHOCTh IBYX IIPSIMBIX, MEPIEHIUKYIISPHBIX IIJIOCKOCTH,

MEPIEHANKYIISPHOCTD INIOCKOCTEMN

[IpakTrueckoe 3aHsTHE

Tewma 2.6. Coneprxanne y4eOHOT0 MaTepraa
Pemenue 3anau. [Ipsamble u | PacnionokeHue MpsSMBIX W IUIOCKOCTEH B MpocTpaHCcTBe. [lepneHIuKyISApHOCTh H
MIJIOCKOCTH B | MapaJuieIbHOCTh MPSAMBIX U MI0CKOCTeH. CKpeluBaommecs npsmbie
IPOCTPAHCTBE KonrponsHas pabora 2
Paznen 3. Koopaunarsl u 14
BEKTOPbI OK-02, OK-03,
Tema 3.1 Coneprxanue yueOHOro MaTepuasa OK-04, OK-07
JexapToBbl KOOPAMHATEL B | JlekapTOBEl KOOPAMHATHI B MPOCTpaHcTBe. IIpocTeiimme 3a7add B KOOPAMHATAX.
NPOCTPAaHCTBE. PacCTOsHUE | PaccTostHMe Mk Ty IBYMs TOUKAMH, KOOPIMHATHI CEPEIHHbI OTPE3Ka 4
MEXIy ABYMs TOUKAMU. | KoMGHHUPOBAHHOE 3aHATHE
Koopaunatsl CepEeIUHbI
OTpe3Ka
Tema 3.2 Coneprxanne ydeOHOT0 MaTepraa 4
BekTopsl B IpOCTpaHCTBE.
Yroin Mexay BEKTopamu. | Bekropsl B mpoctpaHcTBe. CIIOKEHHE ¥ BLIYMTAHHUE BEKTOPOB. YMHOXKEHHE
CxanspHoe NpOM3BEICHUE BeKTOpa Ha uncio. Kommianapaeie BeKTOpbl. CKalsipHOE MPOU3BEICHUE BEKTOPOB.
BEKTOPOB PasnosxeHne BekTopa o TpeM HEKOMIUIaHAPHBIM BekTopaM. KoopauHaTel BEKTOpa,
CKAJIIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJI MEXIY BEKTOPaMH, yIroj
MEXIy IPSIMOM U TIOCKOCTBIO, YTOJ MEXIY IJIOCKOCTSIMU. Y paBHEHUE TUIOCKOCTH.
I'eomeTprueckuii CMbICT ONIpeneaUTeNs 2X2
KoMOuHMpOBaHHOE 3aHsTHE
Tema 3.3 IIpo¢eccnoHaILHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue 4
[Ipaktuko- NMPUKJIATHOTO MOTYJIsS)
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OPUCHTHUPOBAHHBLIC 3ada4u

KoopaunaTtHast miiockocTs. Beluncienne paccTosiHUM M Iuioniaield Ha IIOCKOCTH.

Ha KoopauHaTHOM | KonnuecTBeHHBIE pacyeTsl
IIJIOCKOCTHU [IpakTrueckoe 3aHsTHE
Tema 3.4 Coneprxanne ydyeOHOT0 MaTeprana 2
Penrenue 3a7ad.
KoopauHats! u BEKTOpbI JlexapToBbl KOOpJIMHATHI B IPOCTpaHcTBE. BekTopsl B npocTpaHcTBe. ClloKEHHE U

BBIUWTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uuciio. KoMiiaHapHblE BEKTOPBHI.

CkanspHoe MNpPOU3BEACHHE  BEKTOpPOB. PasyokeHue BeKTOpa IO  TpeEM

HEKOMILJIaHApHBIM BekTOopaMm. [Ipocteiimine 3amaun B koopauHarax. KoopauHaTel

BEKTOPA, PACCTOSTHUE MEXKLy TOUKaMHU, KOOPANHATBI CEPEUHBI OTPE3Ka, CKAISIPHOE

MIPOU3BE/ICHNE BEKTOPOB B KOOPJAMHATAX, YIOJ MEXKIYy BEKTOPAMH, YIOJ MEXIY

MPSIMON U TUIOCKOCTBIO, YTOJ MEXKAY IIOCKOCTSIMU

KonrponsHas pabora
Pa3znea 4. OCHOBBI 24 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
pynkuuu OK-07
Tema 4.1 Coneprxanne ydeOHOT0 MaTepraa 2
Tpuronomerpuyeckue

GyHKIMH  TTPOU3BOJIHHOTO
yria, yucna. Panuannasa u
rpajycHas Mepa yria

Pagnannas mepa yria. [IoBopoT Touku BOKpYr Hadana koopauHar. OnpezneneHue
CHUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAaHI'€HCa. 3HAKU CHHYycCa, KOCUHYCa, TAaHIe€Hca U
KOTAHI'€HCa 10 YeTBEPTSAM. 3aBUCUMOCTh MEXYy CHUHYCOM, KOCUHYCOM, TaHT€HCOM
Y KOTaHT'€HCOM OJITHOTO ¥ TOTO XK€ yria

KomOunnpoBanHoe 3aHsTHE
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Tema 4.2

OcHoOBHbIE
TPUTOHOMETPUUECKHUE
TOKJIECTBA.

®opmyJibl IPUBEACHUS

Copep:xanne yaeOHOTO MaTepuana

Tpuronomerpuueckue Toxaectsa. CHHyC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O
U - o.. DOpMyJIbl IPUBEICHUS

KomOunupoBanHoe 3aHsTHE

Tema 4.3

CuHyc, KOCHMHYC, TaHT€HC
CYMMBI M Pa3HOCTH [IBYyX
yTJIOB

Cunyc u KOCUHYC
JnBoOWHOrO yria. ®opMyisl
MOJIOBUHHOTO yTJia

Copepxanne yaeOHOTO MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
naBorHoro yrma. @opmynel monOBMHHOTO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPHUECKUX (YHKIMHA B MPOM3BEACHUE M TPOU3BEIACHHUS B CYMMY.
BrlpakeHne TpUrOHOMETpPUYECKMX (YHKIMII dYepe3 TaHINEeHC MOJOBUHHOTO
aprymenTa. [IpeoGpa3zoBaHusi MPOCTEHIIINX TPUTOHOMETPUIECKUX BBIPAKECHUN

KomOunnpoBanHoe 3aHsTHE

Tema 4.4 Coneprxanue yueOHOro MaTepuasa
@DyHKIIMHA, UX CBOICTBA.
Cnoco0st 3ajaHud | O6macTb ONpeeNeHUsI 1 MHOXKECTBO 3HaueHMH (pyHKiumid. YéTHOCTh, HEUYETHOCTD,
ynrui nepuoInYHOCTb QyHKIMNA. CriocoObl 3ajaHus QyHKIUN
KomOununpoBanHoe 3aHsTHE
Tema 4.5 Coneprxanne yuyeOHOT0 MaTeprana
Tpuronomerpuyeckue

GyHKIIMH, WX CBOWCTBA M
rpaduku

OO6nacte onpeAeneHUs ¥ MHOXECTBO 3HAUEHUIH TPUTOHOMETPUYECKHUX (YHKIIHH.
YéTHOCTh, HEYETHOCTD, IEPUOIUIHOCT TPUTOHOMETpHUYECKUX (PpyHKIM. CBOMCTBA
1 rpaduku QyHKIUH y = €OS X, Y = Sin X, y = tg X, y = ctg X.

KomOunnpoBanHoe 3aHsTHE.
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Tema 4.6 Copepxanne yaeOHOTO MaTepuana

[IpeobpazoBanue

rpadukoB Cxarue u pacTsikeHue TpauKOB TPUTOHOMETPHUECKUX (DYHKITUH.
TPUTOHOMETPUYCCKUX [Ipeo6pazoBanue rpaguKOB TPUTOHOMETPUUECKUX (DyHKIIMI

yHKumit [IpakTrueckoe 3aHsTHE

Tema 4.7 IIpo¢eccnoHa/ILHO-OPHEHTUPOBAHHOE coaep:kaHue (conep:xxanme
Onucanue NPHUKJIATHOT0 MOAYJISA)

MIPOU3BOACTBEHHBIX Hcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (PYHKUIMI B MpoQecCHOHATBHBIX

IPOIIECCOB € MOMOIIBIO
rpa¢ukoB QpyHKIUH

3agadax

[IpakTrueckoe 3aHsTHE

Tema 4.8 Coneprxanue yueOHOro MaTepuasa
OO6parHbie
TPUTOHOMETPUYECKHE OO6parHble TpuroHoMmerpudeckue GpyHkimu. Mx cBoiicTBa u rpapuxu
byHKIUN
KomOunupoBanHoOe 3aHsTHE
Tema 4.9 Coneprxanne yu4eOHOT0 MaTeprana
Tpuronomerpuyeckue

yYpaBHEHHUS U HEPABEHCTBA

VYpaBHeHUe cos X = a. YpaBHEHHE sin X = a. YpaBHEHHUE tg X = a, ctg X = a.
PemreHne TPUrOHOMETPUYECKMX YPAaBHEHUH OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKHNE YPAaBHEHMs, CBOJALIMECS K KBAJApPaTHbBIM, pEIIaeMble
pa3IoKEHUEM Ha MHOKHUTEIN, OTHOPOJIHBIE.

[Ipocrelinme TPUrOHOMETPUUECKHE HEPABEHCTBA

KomOunnpoBanHoe 3aHsTHE.
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Tema 4.10 Coneprxanue yueOHOro MaTepuasa
Cucremsl
TPUTOHOMETPUICCKUX CucreMbl TPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUI
YPaBHEHH
KomOunupoBanHoe 3aHsTHE
Tema 4.11 Coneprxanue yueOHOro MaTepuasa
Pemienne 3amad. OCHOBBI
TPUTOHOMETPHUH. ITpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUIA. Pewenne
Tpuronomerpuyeckue TPUTOHOMETPUYECKUX YPAaBHEHHMM M HEPABEHCTB B TOM 4YHCIIE C UCIOJIB30BAaHUEM
byHKIIUN CBOWCTB (DyHKLHUH.
KonrponsHas pabora
Pa3nea S.
KomnuiekcHble uncia
Tema 5.1 Coneprxanne y4eOHOT0 MaTeprana

Komruiekcurle ynciia

[Tonstre komriuiekcHoro umcna. ComnpshkeHHbIE KOMIUIEKCHBIE UYMCIIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uucia. @Popma 3amucd  KOMILJIEKCHOTO — 4YHcia
(reomeTpuyecKas, TPUTOHOMETpHUYECKas, anreOpanueckas). ApudmeTHdyecKue
NEHCTBUS C KOMITJIEKCHBIMU YHCIIaMU

KoMOuHMpOBaHHOE 3aHsTHE

Tema 5.2
[Ipumenenue
KOMIIJICKCHBIX YHCECJI

Coneprxanue yueOHOTO MaTeprala

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
nuddepeHIMpoBaHus 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
KomOunupoBanHoOe 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 HamOONBIIET0 W HAMMEHBUIETO 3HAYEHMH (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. Boinykible 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 ceueHne
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 oaneMeHTel. Ceuenne 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 MaTepuasa

Cummerpuss B KyOe,
napajieenumnese,
npu3Me, THpaMue

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

KoMOuHMpOBaHHOE 3aHSTHE

Tema 7.7
IIpumepsl cumMmeTpuii 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 IIPOXOJdllee Yepe3 BEPIIMHY), KOHUUECKUE ceueHus. Pa3zBepTka 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 s JaHHOM GyHKImMu. Tabmuma dopMyn ais
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¢eccnoHa/ILHO-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

Pemenne 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 Pemienue cucrem noka3aTeabHbIX YpaBHEHHI
KomOunnpoBaHHOE 3aHsTHE

Tema 10.4 Copepxanne yaeOHOTO MaTepuana 2

Pewenne 3a7ad4.

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07

54




[Noka3zatenbHast GyHKIUSA

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

KontponbHas padota

Pasznen 11. Jlorapudmbl. 22
Jlorapudpmuueckas
byHkuus
Tema 11.1 Coneprxanue yueOHOro MaTepuasa 2
Jlorapupm qHcIa.
HecsiTuaHbIit u | Jlorapum uncna. JlecaTHUHBIN 1 HaTypaIbHBIN JOrapuMbl, YUCIIO €
HaTypaJIbHBIN JIorapudmsl,
IHCIIO € KomOunupoBaHHoe 3aHsTHE
Tema 11.2 Coneprxanne ydeOHOT0 MaTeprana 4
CgoiictBa  jorapu¢moB.
Onepanus CoiictBa norapudmos. Oneparus torapuMupoBaHHsL.
JorapupMUpPOBAHUS
KoMOuHMpoOBaHHOE 3aHsTHE
Tema 11.3 Coneprxanne yu4eOHOT0 MaTeprana 2
Jlorapudmuueckas
(ynxus, ee cBoficTBa Jlorapudmuueckas QpyHKINS U ee CBOKWCTBA
KoMOuHMpoBaHHOE 3aHsTHE
Tema 11.4 Coneprxanue yueOHOro MaTepuasa 6
Pemenue

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 ANTOpUTM pELIEHUsI CUCTEMBl YpaBHEHMH. PaBHOCWIIBHOCTB JIOrapu(pMHUECKUX
YPaBHEHHMH YPaBHEHH U HEPABEHCTB
KomOunnpoBaHHOE 3aHsTHE
Tema 11.6 IIpodeccnonanbHO-0PHEHTHPOBAHHOE coJepKkaHue (conep:xkanue 4
Jlorapudmbel B mpupoae U | MPUKJIATHOTO MOIYJIS)
TEXHUKE [Tlpumenenune norapu¢pma. Jlorapupmuueckas coupans B npupoge. Ee
MaTeMaTHYECKUE CBOMCTBA
[IpakTuueckoe 3anarue
Tema 11.7 Coneprxanne y4eOHOT0 MaTeprana 2
Pemenne 3a7ad4.
Jlorapugmbr. Jlorapudmuueckas  QyHkuusa. Pemenune  mpocredmmx — JgorapupMUUECKHX
Jlorapudmmueckas ypaBHEHHI
dyHKIHS KonrponsHas pabora
Pasznea 12. 14

MHuo:xecrBa. JJIeMEHTHI
Teopuu rpagdos
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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 XapaKTEepPUCTHK, 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
YpaBHEHU 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-0PHEHTHPOBAHHOE cojliepIKaHue (comep:xanue
NMPHUKJIATHOTO MOTYJIs)

Penrenne TekcTOBBIX 337129 IPOPECCHOHATHHOTO COACPIKAHUS
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IIpaxkTrueckue 3aHATUSA

Tema 14.6 Coneprxanne ydeOHOT0 MaTeprana

Pemenue 3a1ay.

YpaBHEHHS M HEPABCHCTBA | OOLIMe METOABI PELIEHHs ypaBHEHNH. YpaBHEHHS Y HEPABEHCTBA C MOIYJIEM H C
napamMeTpaMu 2
[TpakTudeckoe 3aHaTHE

KoncyabTanuu 2

IIpome:xxyTouHasi aTTecTanus (IK3aMeH, 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

bubéanorexa nuudpoBoro 00pazoBaTeIbHOr0 KOHTEHTA:
https://urok.apkpro.ru/
https://lesson.edu.ru/catalog
Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE H MIOMCKOBbIE CHCTEMBbI:
[opran «['ymanutapaoe odbpazoBanue» http://www.humanities.edu.ru/
®denepanbHbiit moptan «Poccuiickoe oOpa3zoBanue» http://www.edu.ru/
OenepanbHoe Xpanunuie «EnnHas komtekus nudpoBIX 00pa30BaTEIbHBIX PECYPCOB»
http://school-collection.edu.ru/
CnpasouHasinipaBoBast cucreMa «Koncynbrantl Irocs
ONEeKTpOHHBI  y4eOHMK 1O  MaTeMaThKe: BCE€  TEMbl  IIKOJBHOW  MPOTPaMMBbI
http://www.nado5.ru/e-book/matematika

IIporpaMmmHoe ofOecnedeHHe, HMCIOJIb3yeMOe IPH OCYHIECTBJICHHH 00pPa30BaTeJbHOIO
npouecca no JUCUMIIHHE

Microsoft Windows 10, Microsoft Office, UnTepuer-6pay3ep SAnnexc.opaysep,
AntuBupyc Windows Defender (BXoguT B cocTtaB omepanMoHHOW cucTeMbl Microsoft
Windows), 7-zip GNULesser General Public License, K-Lite Codec Pack, WinDjView,
Adobe Reader

IIporpamMmmHoe oOecnieueHne 0Te4eCTBEHHOT0 MPOU3BOICTBA
INDIGO
SAunexc.bpaysep

CB0001HO pacnpocTpaHsieMoe NpPOrpaMMHOe o0ecredeHne

Adobe Reader miig Windows
Apxusarop HaoZip
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4. KOHTPOJIb n

OIIEHKA

OBIIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

KonTpoair u ouneHka

pe3yJIbTaToOB

OCBOCHU

PE3YJIBTATOB

0011e00pa3oBaTeIbHON

OCBOEHMUA

TACHUITIAHEL

pacKpbIBalOTCA Yepe3 MUCHUILIMHAPHBIC PEe3YJIbTaThl, HAIIPAaBJICHHbIE HAa (JOPMUPOBAHHE OOIINX

U po(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3/iesiaM | TeMaM COJIepKaHHs yueOHOTO MaTepuania.

Oo6mas/mpodeccuoHanbHas Pa3nen/Tema THun oeHoYHbIX
KOMTIeTEeHI[UsI MeponpHUsiTHS

OK 01. Beioupare cnoco6wsr | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, | TectupoBanue

penieHns 3amay | 1.5, 1.6 Y CTHBIH onpoc

poeCCUOHATLHOM P/2, ;ZMH 2.1,2.2,2.3,2.4, 2.5 II- | Maremarnueckuit
o/c, 2.

ACATEIPHOCTH  MPHMCHHTENBHO | 3 Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 JTUKTAHT

K Pa3JIMYHBIM KOHTCKCTaM P 4, Tems 4.1, 4.2, 4.3, 4.4, 4.5, WNuauBuayanbpHas
4.6,4.711-0/c,4.8,4.9,4.10,4.11 | CaMOCTOATCIbHAA
PS5, Temsr 5.1,5.2 pabora
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, [Tpencrarnenue
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 II- pe3yIIbTaTOB

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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

P9, Temb1 9.1,9.2,9.3,9.49.5
P 10, Tems! 10.1, 10.2, 10.3, 10.4

MPaKTUYECKUX padboT
3amuTa TBOPUYECKHUX
pabot

3amura
WHIMBUTYyJIbHBIX
IPOEKTOB
KontponbHas padota

P11 Tews 111, 11.2, 11311 | Domommere

olc, 114,115, 11.6 IT-o/c, 11.7 | >K3AMCHAIMOHHBIX

P 12, Temsr 12.1, 12.2, 12.3, 12.4 | 33AaHun

P 13, Temsr 13.1, 13.2, 13.3,

13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,

14.4, 14.5 I1-o/c, 14.6
OK 02. Ucnonws3zoBars | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, | TectupoBanue
COBPEMEHHBIE CPEICTBA IIOUCKA, 1.5,1.6 YcrHBIM onpoc
aHajM3a W HMHTEPIpPETaliH P/Z’ gZMH 2.1,2.2,2.3,2.4, 2.5 II- | Maremaruueckuii

o/c, 2.
nropmanH, " 1P 3, Temsr 3.1, 3.2, 3.3 [-ofc, 3.4 | ~ocrait
UH(POPMAIIMOHHBIC TEXHOJIOTHU P 4, Tems 4.1, 4.2, 4.3, 4.4, 4.5, WNuauBuayanbpHas
JUISt BBITTOJTHEHHS 3184 | 4.6 4.7 [T-o/c, 4.8,4.9, 4.10,4.11 | CaMOCTOsTENbHAs
npodecCHOHATbHON P 5, Temsr 5.1, 5.2 paborta
NIEATENBHOCTHA P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, [Tpencrarnenue

6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II- DPe3yIIBTATOB

o/c, 6.11

P7 Temer7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 II-
olc,7.11,7.12,7.13, 7.14, 7.15,

NPaKTUYECKUX paboT
3auTa TBOPUYECKHUX
pabot
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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

3amura

VHIUBHTy aJIbHBIX
IPOEKTOB
KontponbHas pabora

P11, Tems 11.1,11.2, 11.3 11 BrmonHerne
o/c,11.4,11.5,11.6 IT-o/c, 11.7 IK3aMCHAITHOHHBIX
P 12, Tems! 12.1, 12.2, 12.3, 12.4 | 3ananuii
P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6
OK 03. IInanmpoBarb wu | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, | TectupoBanue
peann30BBIBaTh coocrBennoe | 1.5, 1.6 YcrHbIi onpoc
poeCCHOHATBEHOE " P/2’ QTZMH 2.1,2.2,2.3,2.4, 2.5 II- | Maremaruueckuii
o/c, 2.
JUYHOCTHOE passutHE, | 3 Tewmst 3.1, 3.2, 3.3 Tl-o/c, 3.4 JIUKTaHT
peANMPUHIMATEIBCKY IO P 4, Tems 4.1, 4.2, 4.3, 4.4, 4.5, WuauBuyaibHas
JEATENBLHOCTD B | 4.6,4.7 TI-0/c, 4.8,4.9,4.10,4.11 | camMoOCTOsATENbHAS
npohecCHOHABLHOM cdepe, | P 5, Temsr 5.1, 5.2 pabora
HCIIOIb30BaTh 3HAHUS mo | P6, Temn1 6.1, 6.2,6.3,6.4, 6.5, [IpencraBnenue
dumancoBoii rpamortsoctn B | 0.6,6.71I-0/c, 6.8, 6.9, 6.10 IT- pe3ybTaToOB
pa3IUYHBIX smspennpx | ©/C 0-11 NPaKTUYECKUX padbOT
e — P7, Temsr 7.1,7.2,7.3,7.4,7.5, JamiTa TBOPUECKIX
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, pabor
7.16,7.17 3amuTa
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, WHIUBUIYaTbHBIX
8.6 IIPOEKTOB
P9, Temsr 9.1,9.2,9.3,9.4,9.5 KoHTponbHast pabota
P 10, Temsr 10.1, 10.2, 10.3, 10.4 BhITOTHEHHE
P11, Temsr 11.1,11.2, 11.3 TI-
o/c, 11.4,11.5, 11.6 IT-o/c, 11,7 | FAMCHAIIOHIBIX
P 12, Tems 12.1, 12.2,12.3, 12.4 | 3a4aHHH
P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5 IT-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3,
14.4, 14.5 IT-o/c, 14.6
OK 04. OddexktuBno | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, | TectupoBanue
B3amMojelicTBoBaTh U paborats | 1.5, 1.6 Y CTHBIH onpoc
B KOJUTEKTHBE U KOMaHIIC P/2, ;ZMH 2.1,2.2,2.3,2.4, 25 1I- | Maremarmaeckuii
o/c, 2.
P 3, Tems 3.1,3.2, 3.3 [l-o/c, 3.4 | “eradt
P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, | AnmBALyabHas
4.6, 4.7 11-0/c,4.8,4.9,4.10,4.11 | €aMOCTOATCIbHAA
P35, Temsr 5.1, 5.2 pabora
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, [IpencraBnenue
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II- DPe3yIIBTATOB

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 I1-
o/c,7.11,7.12,7.13,7.14, 7.15,

MPaKTUYECKUX padoT
3anmTa TBOPYECKUX
pabor
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7.16,7.17

P 8, Tems! 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

3amura

VHIUBHTy aJIbHBIX
IPOEKTOB
KontponbHas pabora

P 11, Temst 11.1, 11.2, 11.3 TI- Brmonnenne

o/c, 11.4,11.5,11.6 IT-o/c, 11.7 9K3aMCHAIMOHHBIX

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

P 13, Temsr 13.1, 13.2, 13.3,

13.4, 13.5 TT-o/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3,

14.4, 14.5 T1-o/c, 14.6
OK 05. OcymectBisars ycraywo | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, | TectupoBanue
¥ MHChMEHHYI0 KommyHukarmio | 1.5, 1.6 VYeTHbII onpoc
Ha TOCYJapCTBEHHOM  SI3BIKE E/g’ QTZMH 2.1,2.2,2.3,2.4, 2.5 11- | Maremarnueckuit
POCCHACKOH  (PEICPAIMT € | p 3 e 31,32, 33 Tofc, 3.4 | W7
y4ETOM 0COGEHHOCTEH | p 4, Tempr 4.1, 4.2, 43, 4.4, 455, WuauBuyanbHast
COLMANbHOTO M KYJBTYPHOTO | 4.6 47 IT-o/c, 4.8, 4.9, 4.10,4.11 | CaMOCTOATEIbHAs
KOHTEKCTa P5, Temsr 5.1,5.2 pabora

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, | TIpencrasienue

1.5, 1.6 pe3yJIbTaToB

P2, Tems1 2.1, 2.2,2.3,2.4, 2.5 I1-
olc, 2.6
P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4
P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.7I1-o0/c, 4.8,4.9,4.10,4.11
P5, Temsr 5.1,5.2

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, Tems! 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 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6P 9, Temsl
9.1,9.2,9.3,949.5

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

P 13, Temsr 13.1, 13.2, 13.3,

NPaKTUYECKUX paboT
3anmra TBOPYECKUX
pabor

3amura

WHIUBUTY ATBHBIX
MPOEKTOB
KontponbHas pabora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHui
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13.4,13.5 I1-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3,

14.4, 14.5 T1-o/c, 14.6

OK 06. ITposBisITE TpaXAaHCKO-

NaTPUOTUYECKYIO HO3ULIHIO,
JIEMOHCTPUPOBATH  OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaAUIMOHHBIX

00IIIeUETIOBEYECKNX I[EHHOCTEH,

B TOM HHUCIIC C Y4€TOM
rapMOHHU3aIuA
MEXHaAIIWMOHAJIbHBIX n

MECKPCITUTHUO3HBIX OTHOMCHHﬁ,

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

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

P 14, Temsr 14.1, 14.2, 14.3,

TectupoBanue
VYeTHBII onpoc
MaremaTruueckuit
JTUKTAHT
NuauBunyanbHas
CaMOCTOSITEeNIbHAs
pabora
[IpencraBnenue
pe3ynbTaToB
MPaKTUYECKUX padboT

MPUMCHSITh CTaH/IapThI 3amuTa TBOPYECKHX
14.4, 14.5 TT-o/c, 14.6
AQHTUKOPPYILUOHHOTO pabot
MOBEICHUS 3amura
WHIMBUIYyJIbHBIX
MIPOEKTOB
KoHnTtponbHas padota
Beinonnenue
9K3aMEHAIIMOHHBIX
3aJaHUN
OK 07. CogpetictBoBars | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, | TectupoBanue
COXPAHEHUIO oxpyxaromeit | 1.5, 1.6 VYeTHBIT onpoc
Cpelbl,  PeECYpPCOCOEPEKEHHUIO, P/2’ gZMH 2.1,2.2,2.3, 2.4, 2.5 I1- | Maremarnueckuit
o/c, 2.
MPHMERATS  SHAHMs 00 | p3'py i3 32 33 Tofc, 3.4 | AMKTAHT
M3MCHEHMH KIMMaTa, NPUHIHIBL | b 4 Tevpr 4.1, 4.2, 43, 4.4, 4.5, WnauBuayanbHast
OepexIMBOTO  MPOM3BOACTBA, | 4.6 4.7 IT-o/c, 4.8, 4.9, 4.10,4.11 | CaMOCTOSTCIbHAs
¢ ¢dexTuBHO neicTBOBaTh B | P 5, Temsr 5.1, 5.2 paborta
Ype3BbIYAIHBIX CUTYyaLUIX 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 II- 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 9.1,9.2,9.3,9.4,9.5

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, 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

NPaKTUYECKUX paboT
3amuTa TBOPUYECKHX
pabor

3amura
WH/IMBUYaJIbHBIX
IIPOEKTOB
KonTtponbHas pabora
Brimosnnenue
HK3aMEHalMOHHBIX
3a1aHU I
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