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1. HOSICHUTEJIbHAS 3AIIICKA )
1. OBILASI XAPAKTEPUCTUKA PABOYEN IPOTPAMMBI YYEBHOI
JUCHUIINHBI

1.1 MecTO IMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM POrPaMMbI:

VyeOnas guctumimHa OJ.03 MaremaTuka sBIseTCS  00s3aTCIBHOM  YaCThIO
00111600pa30BaTEIPHON TOJITOTOBKK 00pa30BaTeIbHOM IporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o
cnenuanbHocTd 11.02.15 NHPOKOMMYHUKAIIMOHHBIE CETH M CUCTEMBI CBS3H.

1.2 Ilnanupyemble pe3yJabTaThl 0CBOCHHUS AUCHUIIJIMHBI:

B pamkax nmporpammbl y4eOHOM AMCHMILTUHBI OO0YYarOIIMMHCS OCBAUBAIOTCS YMEHUS U

3HaHUA:



O01IMe KOMIETeH U

IInanupyemMsble pe3yJbTaThl 00y4eHHs

Oo0mrue

I[ncumumﬂapnme

OK 01.

B wactu Tpy10BOro BOCIIUTAHUS:

- TOTOBHOCTH K TpPYAY,
MacTepCTBa, TPYIOIIO0UE;
AKTUBHOMU

OCO3HAHHE IICHHOCTH
- TOTOBHOCTbH K JCATCIIBHOCTH
TEXHOJIOTUYECKON M COIMAILHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATh U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIILHOCTD;

- HHTEpEeC K pa3IMYHBIM chepam
po¢eCCUOHAIBHON NeATETHHOCTH,

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMY
I[IO3HABATCIIbHBIMHN HeﬁCTBHﬂMHI

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENTEHO dbopMynupoBath u
AKTyallu3upoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIM MpPH3HAK WIH|
OCHOBAaHUA [JId CpPaBHCHUA, KJ'IaCCI/I(i)I/IKaI_[I/II/I 4
0000IICHMS;

- ONpenensaTh IEH JIeATEITHHOCTH,

MMapaMETPhI U KPUTEPHUU UX JOCTHUIKCHUSA,

3a/1aBaTh

-BJIaJIETh METO/IAMHU JIOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3ajau; yMeHue GopMyIupoBaTh ONPEESICHUs, aKCUOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH JI0KA3aTEIbHbIE
[paccyX/IeHUs B XO/JI€ PELICHUs 3a/1ay;

- YMETh OIIEPUPOBAThH MOHATUSIMU: CTETIEHb YUCIIA, JJorapupm
UKCiIa; YMEHUE BBIIOJIHATH BHIYMCICHUE 3HAUCHUN U
peoOpa30BaHus BBIPAKEHUH CO CTENEHAMU U Jorapudmamy,
peoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUH;

- YMETb ONEPUPOBATH MOHATUSAMU: PallUOHAIILHBIE,

M ppalMOHATIbHBIE, TTOKAa3aTeNIbHbIE, CTETICHHBIE,
norapumMuyecKrue, TPUrOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMMU: (PYHKIHS, HETIPEphIBHAS
(byHKLMS, TPOU3BOIHAS, IEPBOOOPA3HAs, ONPEACTICHHBIH
MHTETpal; yMEHHE HaXOJUTh IPOU3BOIHBIE 2JIEMEHTAPHBIX
(byHKINH, UCTIONB3Ys CIPABOYHBIE MaTepHAalIbl; UCCIIEI0BATh B
[POCTEHIINX clTydasix QYHKIIMH HA MOHOTOHHOCTb, HAXOUTh
HauOO0JIbIINE U HAMMEHbIINE 3HaUeHUs QYHKIUN; CTPOUTH
rpadvKi MHOTOYJIEHOB C HCIIOJIb30BAHMEM ammapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHSTh IPOU3BOIHYIO MPU
[pELIEHNN 3a]a4 Ha JABM)KEHUE; PeIIaTh PAKTUKO-




- BBIABJIATH 3aKOHOMCPHOCTHU U HPOTUBOPCHUSA B
PACCMATPUBACMBIX SABJICHUAX,

BHOCUTDH KOPPCKTHUBLI B JACATCIIbHOCTD,

OLICHUBATb COOTBETCTBHUC PE3YIbTAaTOB

OLCHUBATb PUCKH HOCJ'ICI[CTBI/II‘/'I JACATCIIBHOCTH,

LIEJIsIM,

- pa3BUBATh KPEATUBHOE MBIILICHHE TIPU PEIICHUH
PKH3HCHHBIX IPOOJIeM

0) 6a30BBIC UCCIICIOBATEILCKUE JICHCTBHS:

- BJIQJIETh HAaBBIKAMU y4eOHO-HMCCIIEI0BATEIHCKOM]
11 IPOEKTHOM J1€ATEIbHOCTH, HABBIKAMU PAa3pEIICHMS]
pooIieMm;

- BBIBJIATH TPUYMHHO-CJICJCTBEHHBIC CBSI3U U
AKTYaJIM3UPOBATh 3a/iady, BBIIBUTATh TUIIOTE3Y €€
[pEILICHYSI, HAXOUTh apTYMEHTBI JJIs TOKa3aTeIbCTBA
CBOMX YTBEp)KIEHUH, 3aJaBaTh MapaMeTphl U
KPUTEPUU PELICHNUS,

- AHAJIM3UPOBATH INOJYYCHHBIC B XOJ€ PCHICHUA
3aga4u pe3yibTaTbl, KPHUTHYCCKU OLCHUBATH HX

JNOCTOBECPHOCTb, MPOTrHO3UPOBATE HN3MCHCHHE B

HOBBIX YCJIOBUAX;
-= YMCTb IICPCHOCUTDb 3HAHUS B IIO3HABATCIIbHYIO U
IIPAKTUYCCKYIO o0iactu KHU3HCACATCIIbBHOCTH,

yMeTh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX|
[pPEeIMETHBIX 00JIacTel;

BbIABHUI'ATh HOBBIC naceu, npeajiaraTb

OPHUTMHAJIBHBIC ITOAXOJAbI U PCUHICHUSA,

14t CITOCOOHOCTBH nx HUCIIOIb30BAHUA B

[TO3HABATEJIIBHONW U COLMATIBHON IPAKTHKE

OpUEHTHPOBAHHBIE 331241 HA HAUOOJIBIIINE U HAUMEHBIIINE
3HAYEHUS, HA HAXO0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHANIbHAS (PYHKLIUS,
rokasarenbHas QYHKINS, CTeIeHHas QyHKIHUs,
nmorapudmuueckas QyHKUUs, TPUTOHOMETpUYECKHE (PYHKIINUH,
oOpaTHbIe GYHKIIMH; YMEHUE CTPOUTDH IpapUKi U3ydEHHBIX
(GyHKIUI, UCTI0NIB30BaTh IpadUKK MPU U3YUYEHUU MPOIIECCOB U
3aBUCUMOCTEH, IPY PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
[IpEeIMETOB U 3a/1a4 U3 pealbHOMN )KU3HU; BhIpaXaTh (hopMyIaMu
3aBHCUMOCTH MEKIy BEIUUYUHAMU;

- YMETh pellaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE
Ha TPOICHTHI, 10JIA U YaCTH, Ha IBUKEHHE, pabOTy, CTOMMOCTh
TOBapOB U YCIYT, HAJIOTH, 33/1a4d U3 00JIaCTU yIpPaBICHUS
ITUYHBIMHU ¥ CEMEHHBIMU (DMHAHCAMU); COCTABIIATH BHIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
MICCIIE0BATh MOJYYEHHOE PEIICHUE U OLICHUBATH
[PaB10110,I00HOCTb PE3yJIbTATOB;

- YMETh OIIEpUPOBATh MOHATUSAMU: CpesiHEe apu(MeTHIECKOe,
MearaHa, HauOosblllee ¥ HaMMEHbIIee 3HaYeHUs, pa3Max,
criepcus, CTaHIapTHOE OTKIOHEHHE YHCIOBOT0 Habopa;
YMEHUE U3BJIEKAaTh, MHTEPIIPETUPOBATh UH(OPMAIIHIO,
[pe/ICTaBICHHYIO B TabIuIax, Ha AMarpammax, rpadukax,
OTpakaroIlyl0 CBOMCTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUI;
[PeCTaBIATh HH(OPMAIIHIO C TIOMOIIBIO TAOJIHUI] U JJHarpaMm;
MICCIIE0BATh CTATUCTUYECKUE TAHHBIE, B TOM YHCIIE C
[pUMEHEHHEM I'pa)UUeCKUX METO/I0B U 3JIEKTPOHHBIX CPECTB;

- YMETh ONEPUPOBATH MOHATUAMU: CITyYaHBIN OIBIT U
CiTydaifHOe COOBITHE, BEPOSTHOCTD CIIY4aliHOTO COOBITHS; YMEHHE




BBIUUCIISITH BEPOSITHOCTD C HUCIOJIB30BaHUEM TpapuuecKux
METOOB; IPUMEHSTH (DOPMYJIBI CIIOKEHUS U YMHOKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKTHI U OPMYIIBI IIPH
PELICHUH 33/]]a4; OLICHUBATh BEPOATHOCTH PEAIbHBIX COOBITHI;
3HAKOMCTBO CO CITy4ailHBIMU BETMYMHAMH; YMEHHUE ITPUBOIUTH
pUMEpPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOAHBIX U
0OIIIECTBEHHBIX SBICHUSIX;

- YMETh OIEPUPOBATH MOHATHAMU: TOYKA, IPSIMasi, TNIOCKOCTD,
MIPOCTPAHCTBO, IBYIPAHHBIN YOI, CKPEITMBAIOIIUECS MPSIMBIE,
MapajuieIbHOCTh U MEPIEHANKYIIPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MEXKAY IPSMBIMHU, YTOJI MEXY IPSIMOM U TUIOCKOCTBIO, YTOJI
MEK1Y IUIOCKOCTSIMU, PACCTOSTHHE OT TOYKH JI0 TUIOCKOCTH,
PACCTOSTHHE MEXIy IPSMBIMH, PACCTOSTHUE MEX/Y TNIOCKOCTSIMH;
YMEHHE MCIIOIb30BaTh IIPH PEIICHUH 33/1a4 NU3y4CHHBIC (QaKThl U
TEeopeMbl MJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYXKAaIOIIEero MHpa;

- YMETh OIEPUPOBATH MOHATHSIMU: MHOTOTPAaHHHK, CEUCHHE
MHOTOTpaHHHKA, Ky0, ImapaieNenure]], pu3Ma, THpaMuIa,
(durypa v MOBEpXHOCTH BpAIIEHHSI, IMIIMHP, KOHYC, map, cdepa,
ceueHus (pUrypsl BpalleHUs, INIOCKOCTb, KacaroIascs cepsl,
[UIMHAPA, KOHYCA, IUI0IIA/(b TOBEPXHOCTH MUPAMUBI, TPU3MBI,
KOHYCa, HWJIMHPA, IJI0Maabs chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumeia, MMpaMuIbl, TPU3MBI,
[UIMHApA, KOHYCa, I1apa; yMeHHe 300pakaTb MHOTOTPAaHHUKH U
MMOBEPXHOCTH BPAIICHUS, HX CEYCHHUS OT PYKH, C TIOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPAaBUIbHBIE MHOTOTPaHHUKH;




YMETb ONIEPUPOBATH IMOHATUSAMU: IBUKEHUE B IIPOCTPAHCTBE,
o100HBIE (PUTYPHI B IPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIIICHHUE
rUI0IIael MoBepXHOCTEH 1 00EMOB OJOOHBIX (PUTYp TIpU
PEILICHNN 3a/]a4;

- YMETb BBIYMCIIATh F€OMETPUYECKHE BEIMYHUHBI (JTIMHA, YOI,
[U10111a1b, 00BEM, IUIONIA/1b IOBEPXHOCTH ), UCIIOIb3Ys
M3ydeHHbIE POPMYJIBI U METOBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpPHOE IIPOU3BE/ICHUE, YTOI MEXKAY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YMCIIO0; HAXOAUTh C
[TOMOILBIO N3YYEHHBIX (POPMYJT KOOPJMHATHI CEPEMHbI OTPE3Ka,
[pacCTOSIHUE MEKIY JBYMs TOUKaMU;

-yMeTb BBIOMPATh MOAXOIAIINN N3yYEHHBIH METO JUIsl peLLCHUS
3aJjauy, pacro3HaBaTh MaTeMaTH4YeCKue (aKThl U
MaTeMaTHYeCKUEe MOJIENH B MPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTH4eCKON HayKn

OK 02.

B 001acTH IEHHOCTH HAYYHOTO MTO3HAHUS:
-c)opMUPOBAHHOCTH
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

MHPOBO33pPCHU,

pa3BUTHS HAyKd U OOIIECTBEHHOM TMPaKTUKH,
OCHOBAHHOTO Ha Jasnore KYJBTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
[TOJIMKYJIBTYPHOM MHPE;

- YMETb OIEpUpOBaTh MOHATUSAMM: palMOHAIbHAS (YHKIMA,
MokaszarenabHas GYHKLUSA, CTeNeHHas QyHKIMS, JorapudMuieckas
(byHKLMS, TPUTOHOMETpUUECKUEe (YHKLUHU, oOpaTHble (DYHKIMHU;
YMEHHE CTPOHTH TpadUKy W3YYEHHBIX (YHKIWH, HCIIOIB30BaTh
rpaduKd TpU W3YYSHHH TIPOIECCOB W 3aBUCHUMOCTEH, NpH
pelmeHnH 3afad W3 JPYyruxX y4eOHBIX TMPEIMETOB W 3ajad W3
peaTbHON JKM3HU; BBIpaXKaTh (HOpMyJIamMH 3aBUCUMOCTH MEXIY]

BCJIMYHNHaAMU,




- COBEPLICHCTBOBAHMUE SI3bIKOBOW M YHUTATEJILCKOM
KyJbTYpbl KaK CpEIACTBA B3aUMOJCUCTBUS MEXKIY|
ITFOIbMHU U TIO3HAHUS MUPA;

- OCO3HAaHHUE IIEHHOCTH HAy4YHOW JIeATEeIbHOCTH,
TOTOBHOCTD OCYILIECTBIISATh MPOEKTHYIO n
HCCIIEIOBATENIBCKYIO ACSATEIbHOCTh MHIUBUAYATBHO
1 B CPYyIIIIE.
OsBiagenue

ITO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHUBEPCAIbHBIMU y4eOHBIMU
B) paboTa ¢ nHpOpMaLueii:

- BJIAJCTh HAaBBIKAMHU IIOJy4eHHUS WH(POpMAHUU W3
MCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSTEIBHO|
OCYILECTBIISITh MOUCK, aHAIM3, CHCTEMATU3AIUI0 U
MHTEpIPETANNI0 HHOPMALIUY PA3IUYHBIX BHIOB U
(bopM npesicTaBIeHNUS;

- cO3JaBaTh TEKCTbl B PA3IMYHBIX (opMaTax cC

y4eTOM Ha3HAa4eHHs HHQOpMAIMM U  LEJIeBOU

aQyTUTOPUHM, BbIOMpas  ONTUMaJbHYIO  (hOpMY|
[Ipe/ICTaBICHNS U BU3YyalIU3aliy;

-  OLICHMBAaTb  JOCTOBEPHOCTb, JIETUTUMHOCTH
nHpOpMallUK, €€ COOTBETCTBHE IPABOBBIM U

MOPAJIBHO-3TUYCCKUM HOPMaM;
- HUCIIOJIb30BaTh CpPCEACTBA I/IH(bOpMaI_[I/IOHHBIX u

KOMMYHHKAITMOHHBIX ~ TEXHOJOTMA B  pEIICHUU
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX 51
OpraHU3aIMOHHBIX 3a1a4 c coOJIIoIEHNEM

TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30MMacHOCTH,

TUTHEHBI, pecypcocOepekeHusi, TMpaBOBBIX U

- YMCTb ONCpHUPOBATH MOHATUAMH: TOKACCTBO, TONKACCTBCHHOC
npeoOpa3zoBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HCPAaBCHCTB, PaBHOCHUJIbHOCTb ypaBHeHI/If/’I, HCPABCHCTB U CHUCTCM,
pallMOHAaJIbHBIC, UPPALMOHAIbHBIC, IIOKA3aTENIbHBIC, CTEHEHHBIE,
lorapupmMuyecKue, TPUTOHOMETPUYECKHE YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI; YMETh PEIaTh YPaBHEHHUs, HEPABEHCTBA|
M CICTEMBI C IOMOLIBIO Pa3JINYHBIX IPUEMOB; PEIIATh yPaBHEHUS,
HEPABEHCTBA M CUCTEMBI C ITapaMETPOM; IIPUMEHITh YpaBHEHHUS,
HCPAaBCHCTBA, UX CUCTEMBbI I pCIICHUA MAaTEMAaTHYCCKUX 3a/1a4 Y|
3ajad M3 pa3IMYHBIX 00JacTel HAYKU M peabHON JKU3HU;

yMETb CBOOOAHO ONEPUPOBaTH IOHATHUSMHU: JIBUYKEHUE,
MapajuleNbHbIi  MEepeHoc,
[IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHHe MOA00US, MOJOOHBIE
(burypsl; yMeTh pacro3HaBaTh paBHbIE U MOAO0HBIE PUTYPHI, B TOM|
quciie B IPUPOJE, UCKYCCTBE, apXUTEKTYPE; YMETh UCIIOJIb30BaTh

TrCOMCTPHUYCCKUC

CUMMCTpHUA Ha IIJIOCKOCTH W B

FCOMETPUYECKUE  OTHOIICHHS, HaXOIUTh
BETMYUHBI (JITMHA, YTOJI, IJIOIIa b, 00BEM) ITPHU PEIICHUH 3a7a4 U3

IIPYTUX y4eOHBIX NMPEAMETOB U U3 peaibHON KU3HU




PTUYECKMX  HOPM, HOPM  HH(OpPMAIMOHHON
0e30IMacHOCTH;

- BIAQJICTh HABBIKAMH DPACIIO3HABAHUS W 3aIUTHI
nHpopManuu, HMHPOPMAIMOHHON  OE30MaCHOCTH|
ITUYIHOCTH

OK 03.

B obnactu 1yXx0BHO-HPaBCTBEHHOI'O BOCITUTAHMUS:

-- c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO MOBEICHUS;

- CIIOCOOHOCTh OIIEHWBATH CUTYAIUIO M TIPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-
HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOCHUE]
yCTOMYMBOIO OYIyIEro;

- OTBETCTBEHHOE OTHOLIEHUE K CBOUM POIUTENSIM U
(w1M) ApYrUM 4ieHaM CEMbH, CO3/IaHHI0 CEMbHU HQ|
OCHOBE  OCO3HAaHHOTO  IpPUHATUA  LIEHHOCTEW
CEMENHON XW3HU B COOTBETCTBUU C TPAAULIUSIMU
HaponoB Poccuu;

OBnazieHue  YHUBEPCAIBHBIMU  PETYJIATUBHBIMY
NICHCTBUSAMMU:

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSITEJIbHO OCYLIECTBIIATH ITO3HABATEIIBHYIO
NMesSATEeTbHOCTh, BBISABJISITH MPOOJIEMBI, CTaBUTH W
hopmyTupoBaTh COOCTBEHHBIC 3a7a4u B
00pa3oBaTeNbHON  JEATEIBHOCTH ¥ YKHU3HEHHBIX
CUTYyalUsIX;

- YMEThb OIIEpUPOBATH MOHATUSAMU: pauuoOHaIbHBIE,
MPPALMOHAJIBHEIE, II0OKa3aTeNbHBIE, CTEIICHHBIE,
norapupMUUECKUe,  TPUTOHOMETPUYECKHE  ypaBHEHHS |

HEPAaBEHCTBA, UX CUCTEMBI;

- YMCTb OICPUPOBATHL IMMOHATHAMU: MHOT'OT'PaHHUK, CCYCHHC
MHOTOTpaHHHMKA, KyO, TMapajuieNienumesl, Npu3Ma, HOUpamuia,
(urypa v moBepxHOCTb BpalleHUs, IWINHAP, KOHYC, map, cdepa,
ceueHus: (UTyphl BpalleHHs, IUIOCKOCTh, Kacaromasics cdepsl,
[MUTMH/PA, KOHYCA, IUIOIIAAb MOBEPXHOCTH MHUPAMUIbI, PH3MBI,
KOHyca, LWIMHIpa, IUomaab  cdepbl, o00beM  KyoOa,
MPSMOYTOJIBHOTO — TapajuleNienunena, MUPaMUAbl,  TPU3MEI,
[UIMHIpA, KOHYCA, Iapa; yMEHUe H300pakaTh MHOTOTPAHHUKH H
[MOBECPXHOCTU BpallCHUA, HX CCUYCHHA OT PYKHU, C IMOMOIIBIO
UEePTEKHBIX HHCTPYMEHTOB M DBJEKTPOHHBIX CPEJCTB; YMETh
pacrio3HaBaTh CUMMETPHIO B NMPOCTPAHCTBE; YMETh paclo3HaBaTh
[paBUIIbHBIE MHOTOTPAHHUKHY;

YMETh ONEpUpPOBaTh MOHATUAMHU: TPSAMOYrojbHas CHCTEMA)

KOOPJIMHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATBHI BEKTOPA,
CKaJSIPHOE IPOU3BEACHHE, YTOJ MEXKIYy BEKTOPAMH, CyMMa
BEKTOPOB, ITPOM3BEJICHNE BEKTOpPA HA YHCIO; HAXOIUTh C
[MOMOIIbI0 U3YYEHHBIX (POPMYJT KOOPJIHWHATHI CEpeANHBI OTPE3Ka,

PAaCCTOAHNUE MCXKIY ABYMS TOUKaAMU




- CaMOCTOSITEIIbHO COCTAaBIATh IIJIAH PELICHUS]]
MpoOJIeMBI  C  yY4eTOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBaTh (DOPMHUPOBAHUIO U IPOSIBIECHUIO
[IMPOKON SPYIUIMHU B pa3HbIX O0JACTIX 3HAHWM,
[IOCTOSIHHO TIOBBIIIATh CBOM 0Opa3oBaTeNIbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJB30BATh TPHEMbI pe(IEeKCUN Ui OLEHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- YMETb OLEHUBaTb PHUCKU U CBOEBPEMEHHO
[IPUHUMATDH PEILIECHUS 10 UX CHUKECHHUIO;

B) SMOLIMOHAJIbHBI WHTEJUIEKT, IpeoararoIiuii
Cc(OPMHPOBAHHOCTB:!

BHYTPEHHEN MOTHBALIMH, BKIIOYAIONIEH CTPEMIICHUE
K JOCTH)KCHHIO 1€MW YCIEeXy, ONTHUMU3M,
MHUIIMATUBHOCTb, YMEHUE JIEUCTBOBAaTh, UCXOMAS W3
CBOHMX BO3MOKHOCTEH;

- HMIIATUH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHMMATh
OMOLMOHAIIBHOE COCTOSHUE IPYTUX, YUYUTBIBATH €TI0
[IPU OCYIIECTBICHUN KOMMYHHKAIMH, CIOCOOHOCTH,
K COYYBCTBUIO U CONIEPEIKUBAHUIO;

- COL[MAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CLIOCOOHOCTH,
BBICTPAMBaTh OTHOIIEHUA C JAPYTMMH JIIOJbMH,
3a00TUTbCS, TPOSIBISITH HMHTEPEC U pa3peliarh

KOH(ITKTHI
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OK 04.

FOTOBHOCTBH K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH U]
CaMOOTIPE/IEIICHUIO;

-OBJIa/ICHUE HAaBBIKAMU Y4eOHO-HCCIIETIOBATENBCKOM,
[MPOEKTHOM M COIMAIbHOMN JIEATCIIbHOCTH;
OBJlajiecHue YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMU
MENCTBUSIMU:

0) COBMECTHAsI IeITEIIbHOCTb:

- TOHMMAaTh M HCIOJb30BAaTh IPEUMYIIECTBY
KOMaHTHOW ¥ MHIWBHyaTbHOH paboTHI;

- TNPUHUMATh II€JIM COBMECTHOM JESATEIHHOCTH,
OpraHU30BBIBATH U KOOPIUHUPOBATH ACHCTBUSA IO €€
TOCTMDKEHHMIO:  COCTaBIIITh  IJIaH  JICMCTBHM,
[pactpeiessiTb pojau ¢ y4€TOM MHEHHUM y4aCTHUKOB]
00CYKIaTh pe3ylbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBIMOIHITH paOOTy B YCIOBHUSAX|
[pEaTbHOTO, BUPTYAJBHOTO M KOMOWHHUPOBAHHOTO|
B3aMOJCHCTBUS;

- OCYIIECTBIIATh TO3UTHBHOE CTPATErHUYECKOE
[MOBEJICHNE B PAa3IUYHBIX CHUTYalUSX, IPOSBISATH
TBOPUYECTBO U BOOOpaskeHHE, ObITh MHUIIMATUBHBIM.
OBnafieHue  YHUBEPCAIbHBIMU  PETYJISATUBHBIMU
IeCTBUSIMU:

) IPUHATHE Ce0sl ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTUBBI U apTyMEHTHI JAPYTHUX JH0JIeH
[pU aHAIM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABATh CBOE MPABO U MPABO APYTHUX JIIOICH HA|
OIOKY;

- YMETb OIIEPUPOBATH MOHATUSAMU: CIy4alHbIN OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMETh BBIYHUCIATH
BEPOSTHOCTH C  HCIIOJNIb30BaHUEM TIpaUyUecKuXx METOJOB;
PUMEHATh (POPMYJIBI CIOXKEHHUS M YMHOXKEHMsI BEPOSATHOCTEH,
KOMOUMHATOpHblE (akThl W (GOpPMYNIbl NPU pEIICHUH 3a/ad;
OLIEHUBATb BEPOSITHOCTU pEaJbHBIX COOBITUH; 3HAKOMCTBO CO
ClydaliHBIMU  BEIMYMHAMU; YMEHHME [PUBOJUTH IPUMEPHI
MpPOSIBJIICHUSI 3aKOHA OONBIIMX 4YHCEI B TPUPOAHBIX W
OOIECTBCHHBIX SBJIICHUSX;

- yMeTh CBOOOJHO ONEPHPOBATH MOHATHUSMHU: CTEIECHb C IEIBIM
MokaszarejeM, KOpEHb HATypaJllbHOW CTENeHH, CTENeHb C
pallMOHAJIBHBIM  IIOKa3aTeleM, CTelNeHb C JEeHCTBUTEIbHbBIM|
(BelecTBEHHBIM) [TOKa3aTeseM, JIorapudm uncia, CuHyc, KOCUHYC
1l TAHT'€HC TPOU3BOJIBHOIO YHUCIIA;

- YMETh CBOOOJIHO OINEpUPOBaTh MOHATHSAMHU: Tpapuk (QyHKIUH,
oOpaTHast pyHKUIMSI, KOMIIO3ULUs QYHKUIUH, JIMHEHHAs (QyHKIHS,
KBagpaTHdHas (QyHKIMs, cTeneHHas QYHKOAS C  IeITBIM
[oKa3zareieM, TpPUTOHOMETpUYeCKue  (QYyHKIMHM, OOpaTHbIE
TPUTOHOMETPHUYECKHE byHKINH, NoKa3areinbHast "
orapupmuyueckas GyHKLUUU; YMETh CTPOUTH Ipauku (GyHKLIUH,
BBITOJIHATH MPeoOpazoBaHus rpauKoB PyHKIHII;

- yMeTb UCHOJb30BaTh TpapuKd QYHKUUH I H3Y4YEeHUs
[IPOIIECCOB M 3aBHCHMOCTEH MNpH pelleHUH 3ajad U3 JPYrux
y4€OHBIX MpPEIMETOB M M3 pPEalTbHOM JKU3HU; BBIPAXKaTh
(bopMyTaMu 3aBUCIMOCTH MEX/y BETHUYNHAMU;

- CBOOOJHO ONEpUpOBaTh MOHATHUSAMH: YETHOCTh (DYHKIHH,
[IEPUOTUYHOCTh ¢byHKIUY, OTPaHNYEHHOCTh byHKIIH,
MOHOTOHHOCTh (DYHKLHH, SKCTpeMyM (PYHKIMH, HauOoJbliee U
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- pa3BHBATh CIIOCOOHOCTH MIOHUMATh MUP C MO3HUIIUY]
PYroro yenoBeKa

HAaUMEHBIIEe 3HAYCHUS (QYHKIMHM HA MPOMEXKYTKE, YMETh
[IPOBOANTH UCCIICIOBAaHUE (PYHKIIHNH;
- YMEThb UCIOJB30BaTh CBOHCTBA W Tpaduku QYHKIHA s
pelICHUsT YpaBHEHH, HEPaBEHCTB M 3ala4 C MapaMeTpamu;
M300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOYKECTBA PEIICHHIA
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM

OK 05.

B o0acTh 3CTETHYECKOrO BOCIIUTAHHUS:

- OCTETHMYECKOE OTHOILICHHE K MHpPY, BKIIOYas
PCTETHKY ObITa, HAYYHOTO MW  TEXHHUYECKOTO
TBOpPYECTBA, CHOpPTa, TpyAa H OOIIECTBEHHBIX|
OTHOIIICHUI;

- CIOCOOHOCTh BOCIPUHHMMATH PA3JIMYHBIC BHUJIbI
MCKYCCTBa, TPAAULIUUA U TBOPUYECTBO CBOETO U JPYTHUX|
HapoJI0B, OLIyUIaTh AMOIMOHAIBHOE BO3/EHCTBUE
MICKYCCTBA;

- yOEXJIEHHOCTh B 3HAYMMOCTU JJIA JIMYHOCTU H
00111ecTBa OTEYECTBEHHOTO M MUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TPAIUIIMH U HAPOIHOTO)
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BUJAX|
MCKyCCTBa, CTPEMJIGHHE NPOSABISATH  KadyecTBa
TBOPUYECKOMN JTMYHOCTH;

OBnazieHue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
TeHCTBUSIMMU:

a) oOmIeHue:

- OCYIIECTBIISATh KOMMYHHUKAIIMM BO BceX cdepax

- YMETh ONEPUPOBATH IMOHATHUSMHU: CpEIHEe aphu(PMETHUECKOe,
MeauaHa, HauOoJibllee M HAauMMEHbIIEe 3HAYEHUs, pa3Max,
nucrnepcus, CTaHJapTHOE OTKJIOHEHUE YUCIIOBOTO Habopa; yMeHue
M3BJIEKATh, HHTEPIPETUPOBATH UH(POPMALIUIO, ITPEICTABICHHYIO B
TabauIax, Ha AMarpammax, rpagukax, OTPakarollyl0 CBOMHCTBA
peabHBIX MPOLECCOB U SABJICHUMN; MPEICTABIATh UH(OPMAIHUIO C
[OMOILbIO TAaOJIUI] U AMarpaMM; HCCIel0BaTh CTaTUCTUYECKHE
TaHHbIE, B TOM YHCJI€ C IPUMEHEHUEM IpapMuecKuX METOJOB U
PIIEKTPOHHBIX CPEJICTB;

- YMETb ONEpUpOBaTh IMOHATUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPAHHBIM YIOj, CKPEIIMBAKOLIMECS NPSIMBIE,
[MapaJUIEIbHOCTD U NEPIEHAUKYISIPHOCTD MPSMBIX U IIJIOCKOCTEM,
YTOJI MEXAY IPSIMBIMH, YTOJI MEXAY IIPSIMOM U IJIOCKOCTBIO, YrOJl
MEXYy IUIOCKOCTSIMHM, PAacCTOSHHE OT TOYKHM JO IUIOCKOCTH,
[PaCCTOSTHUE MEXKY NMPSMBIMH, PACCTOSTHUE MEXKIY MJIOCKOCTSAMU;
- YMETh MCIIOJIb30BaTh MPH PEIICHUH 3aJad U3ydyeHHbIe (DaKThl U
TEOpeMBbl MJIAaHUMETPUHU; YMEHHUE OIIEHMBAaTh pa3Mepbl 00OBEKTOB
OKPY’KaoIEero Mupa

PKU3HM,
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- pacmo3HaBaTh HeBepOAIbHBIE CpelcTBa OOIICHUS,
[MOHMMAaTh  3HAYCHHE  COLMAIbHBIX  3HAKOB,
[pacro3HaBaTh MPEANOCHUIKU KOH()JTUKTHBIX
CUTYalluil ¥ cMAr4aTh KOH(MIUKTHI,

- pa3BepHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY]
3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB

OK 06.

- OCO3HaHME  OOy4arolUMMHUCS  POCCUNCKOH
FpaKIaHCKOU UJIEHTUYHOCTH;

- [IeJICHANPABIICHHOE PA3BUTHE BHYTPEHHEHN MO3UIINH
ITMYHOCTH Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX
[leHHOCTeH HapoaoB Poccuiickoit  ®Denepanuu,
CTOPUYECKUX u HallMOHAJIbHO-KYJIbTYPHBIX
Tpaguiui, (GOPMHUPOBAHUE CHCTEMbI 3HAYUMBIX|
[ICHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYIIIUOHHOTO MUPOBO33PEHHS,
[MPaBOCO3HAHUSI, DKOJIOTHYECKOM KYJIbTYpHI,
CIIOCOOHOCTH CTaBUTh IEIH U CTPOUTH KU3HEHHBIC
[UIAHEI;

B yacTu rpakJqaHCKOrO BOCIIUTAHMUS:

- OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IpaB H
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSIKA;
- T[pPUHATHE  TPAOULUOHHBIX  HAIMOHAJIbHBIX,
00IIEUEI0BEYECKUX TYMaHUCTHYECKUX 151
IEMOKPATHIECKUX IIEHHOCTEH;

- TOTOBHOCTD MIPOTHUBOCTOATH HJIEOJIOTHH]
PKCTpEMHU3Ma, HaIMOHAIN3Ma, KceHooouw,
TUCKPUMHUHAIIMK TI0 COITUATBHBIM, PEIUTHO3HBIM,

[PACOBbIM, HATMOHAJIbHBIM IIPU3HAKAM;

- YMETh pelaTh TEKCTOBbIE 3374yl pa3HbIX TUIIOB (B TOM YHCJIE HA
MPOICHTHI, JIOJM W YacTH, Ha JBH)KEHHE, PadOTy, CTOMMOCTH
TOBApOB W YCIYI, HaJOTH, 3aJaud M3 O0JIACTH yIIpaBJICHUS]
ITMYHBIMA M CEMEWHBIMU (DUHAHCAMH); COCTABISATH BBIPAKEHUS,
YPAaBHEHMsI, HEPAaBEHCTBA U HX CUCTEMbI 10 YCIOBHUIO 3ajauM,
1ICCIIEI0BATh HOJTy4E€HHOE pemieHne u OLICHUBATh
[IPaBOII0100HOCTh PE3YJILTATOB;

yYMETh OIIEPHPOBATH TOHATHUAMHU: OINPEACICHNUE, aKCHOMa,
TeopeMa, CJEACTBHE, CBOWCTBO, IPHU3HAK, JOKa3aTeibCTBO,
[paBHOCUJIbHBIE (DOPMYITMPOBKHU; YMETHh (POPMYIUPOBATH 0OpaTHOE
1 [IPOTHBOIOJIOKHOE YTBEP)KICHHE, IMPHUBOAUTH TMPUMEPHl U
KOHTPIPUMEPHI,  WCHOJB30BAaTh  METOJ]  MaTeMaTHYECKOU
MHAYKIMM;, TPOBOAMUTH JOKa3aTeJIbHbIE PACCYKICHHUS IpH
pelIeHnH  3ajJad, OLEHWBATh JIOTHYECKYI0  IPAaBHIBHOCTH
[pacCyKICHUH;

-yMeTb CBOOOHO OTIEPUPOBATH MOHATHIMU: ITOCIIEN0BATEIHHOCTD,
apudMeTHyeckas IMporpeccus, TeOoMeTpUyecKas Iporpeccus,
0ECKOHEYHO YyObIBaroIasi reoMeTpUYecKasi MpOrpeccusi; yMeTb
3ajjaBaTh I1OCJIEAOBATEIbHOCTH, B TOM YHCIE C MOMOIIBIO

PEKYpPPEHTHBIX (HOpMYIT;
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- TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B
MHTEepecax IPakJaHCKOro 0o0IIecTBa, y4acTBOBATh B
caMOyTpaBIeHUN B o0m1eo0pa3oBaTeIbHOM
OpraHU3alMK U IETCKO-FOHOIIECKUX OpraHu3alusix;
- yYMEHHE B3aUMOJIEUCTBOBATh C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C MX (DYHKUUAMU U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'yMaHUTapHOW U BOJOHTEPCKOU
NeATEIbHOCTH;

[aTPUOTHYECKOIO BOCIIUTAHUSA:

- C()OPMUPOBAHHOCTh POCCHUUCKON TIpakIaHCKOM]
MICHTUYHOCTH, MATPUOTH3MA, YBAXKEHUSI K CBOEMY]
Hapo/ly, YyBCTBa OTBETCTBEHHOCTH repes PoauHoi,
FOPJOCTH 32 CBOM Kpal, cBOI0 PoinHy, CBOU S3bIK U]
KYJIbTYpPY, MPOIILIOe " HaCTOsALIEE]
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

- IIEHHOCTHOE€ OTHOLIEHHWE K TOCYJAapCTBEHHBIM
CUMBOJIaM,  HMCTOPUYECKOMY U  IPUPOJHOMY
HacJleIuio, TMaMATHUKAM, TPaJAMLMSIM HapoJOB
Poccun, noctuxenusm Poccun B Hayke, HCKYCCTBE,
CHOPTE, TEXHOJIOTUSIX U TPYE;

- yjieiiHas yOeKIeHHOCTb, TOTOBHOCTh K CITY>KEHHIO
n 3ammre OTeuecTBa, OTBETCTBEHHOCTh 34 €rO
Ccyas0y;

OCBOEHHBIE  OOYYaIOIIUMHUCS  MEXIPEIMETHBIE
MOHSATHS ¥ YyHHUBEPCAJIbHBIC Y4eOHBIC EHCTBHS
(perynaTuBHBIE, MIO3HABATEIIbHBIE,
KOMMYHHKATHUBHBIE);
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- CIOCOOHOCTH UX UCTIOJIb30BAHMS B IO3HABATEILHOM]
M COMaIbHOM  MpPaKTUKE, TOTOBHOCTh K|
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO u
OCYIIIECTBICHUIO yueOHOI

OpraHnu3aluu yqe6Hor0 COTPpYAHHYICCTBA C

JACATCIIBHOCTH,|

[eJarornyeCKuMu pabOTHUKAMH U CBEpPCTHUKAMU, K
Y4aCTHI0O B TIOCTPOGHUU  HMHIUBUIYaJIbHOI
00pa30BaTEeILHON TPACKTOPUH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-

M CCIIEI0BATEIBCKOM, POEKTHON U COMAIIBHOM

e TeTbHOCTH

OK 07.

- HE IPUHUMATh JEHCTBUS, INPUHOCSIIIUE BpPEL
OKpYKaroIllel cpele;

- yMeTb IPOTHO3UPOBATh  HEOJIATONPHUSATHBIE
PKOJIOTMUECKHUE TIOCIEICTBUS MpPEeaIpUHUMAEMBbIX
e CTBUMN, TPEAOTBPAIATh UX;

- pacIIUPUTh OIBIT JEATEIBHOCTH 3KOJOTUYECKOU
HaIpaBJIEHHOCTH;

- pa3pa0aThIBaTh IUIaH pelIeHHs IPOOIEMbI C yUETOM
aHaJIn3a UMEIoIUXCA MaTepUaIbHBIX 171
HEeMaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIATh  LIEJICHANpPABICHHBIA  IOMCK
[epeHoca CpeAcTB M CIOCOOOB  JEWCTBUA B
Mpo¢eCCHOHATBHYIO CPENy;

- YMETh NEPEHOCUTHh 3HAHUS B IMO3HABATENIBHYIO U

- yYMETb ONEpUpOBaTh MOHATUAMHU: (QYHKLHUSA, HeENpepblBHAs
(byHKLUsA, TOpOM3BOAHAs,  IEpBOOOpa3Has,  OINpeleleHHbIN
MHTErpaid;, YyMeTb HAaXOAUTh IPOM3BOJHBIC 3JIEMEHTAPHbBIX
(YHKIMA, HCTONB3Yysl CIPABOYHBIE MaTepHUalibl; HCCIEAOBATH B
HpOCTGfIIHHX cirydasax (1)YHKIII/II/I Ha MOHOTOHHOCTHL, HaXOIUTb
HauOOJbIIME W HaWMEHBbIINE 3HAYeHUs (YHKIMHA;, CTPOUTh
rpa@yUKy ~ MHOTOWIEHOB  C  HCIIOJIb30BAHHMEM  ammapara)
MaTEMaTUYECKOr0 aHaJIW3a; IMPUMEHATh IPOU3BOIAHYIO IIpHU
pEIIEHNN  3aJad  Ha  JIBIDKEHUE;  pemarb  IPAKTHKO-
OPUEHTHPOBAaHHbIE 337aydl Ha HauOOJbIINE M HaUMEHbIIHNE
3HAYEHUS, HA HAXO0XIEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMCTH ONCPpHUPOBATH MOHATUAMMU: JIBUKCHHE B IMPOCTPAHCTBE,
Mo100HbIE (PUTYPBI B MPOCTPAHCTBE; HCIOJIB30BATH OTHOILIECHUE
rionaied MOBEPXHOCTEM U 00bEeMOB MOAOOHBIX (UTyp MpH|

IMIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

[PEIICHUH 3a]1a4;
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- [IpciiaraTb HOBBIC ITPOCKTHI, OLICHUBATHL HICHU C

MIO3UIIMKU HOBU3HbI, OpPUTMHAJIBHOCTH, HpaKTquCKOﬁHHOHIaI[B, 06'beM, miomanab HOBerHOCTI/I), HCIIOJIb3Ys U3YUYCHHBIC

3HAUYMMOCTH;
- JaBaTh OILIGHKY HOBBIM CHUTYyallWsiIM, BHOCHTH
KOPPEKTHUBBI B JeSITCIIbHOCTD, OIICHUBATH
COOTBETCTBHE PE3yJbTATOB IEISAM

- YMCTb BBIYHUCIATH I'COMCTPHUYCCKUC BCIIMYUHBI (IIHI/IHa, yroJi,

(OPMYITBI U METOTBI
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHO# padoThI

Buna yueOHoii padoThl

Oovem ¢ uacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 252
B T.Y.

OcHOBHOe coiep:KkaHue

TEOpETHYECKOe 00yUueHne 180
MPAKTUYECKHE 3aHSTHS, B T.4. KOHTPOJIbHBIE PAOOTHI 18
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 36
MPUKJIAJTHOT0 MOIYJIfA)

BT. 4..

TeopeTudeckoe o0ydeHue

MPAKTUYECKHUE 3aHITUS 36
IMpome:kyTouHasi aTTecTanusi (3K3aMeH) 18
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2.2. TeMaTH4yeCKMil IJIAH U COAEPKAHME TUCHUILIHHBI

Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M MPodeccHoHAIbLHO-
HaumeHnoBaHue pasaesio . | Oobem | ®opmupyemMble
U Tem OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTUHYECKHUE 3aHATHUS, IPUKJIATHOMI 4acoB | KOMIETeHUMH
MOAYJIb (IPY HAJTUYMH)
1 2 3 4
Ocnoenoe cooepicanue
Pa3nea 1. IloBTopenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI | 18
Tema 1.1 Conep:kanue y4eOHOT0 MaTepHuaJia
enp n 3anaun Kom0OnHMpoBaHHOE 3aHATHE
MaTEMaTHKH TIpU Lenb 1 3a1a4n MaTeMaTUKU TPU OCBOCHUHU CHIEIIUATIEHOCTH.
OCBOCHHU CIICHUAIBHOCTH. | ba3oBble 3HAHUS U YMEHHS 110 MaTeMaTHUKE B MPO(eCcCHOHAIBHON U B
Yucna ¥ BEIYHUCIICHUS MOBCEIHEBHON EITEIBHOCTH. 4
JleiicTBHS HAl TOJOKUTEIBHBIMU M OTPULIATEIHLHBIMHU YHCIAMHU, C
OOBIKHOBECHHBIMU M JICCATUIHBIMU JIPOOSMHU.
JleiicTBus co cTeneHsMu, OPMYIIbl COKPAILIEHHOTO YMHOKEHHUS
Tema 1.2 Copneprxanue y4yeOHOIro MaTepuaJia
[IponieHTHBIE KoMOnHMpOBaHHOE 3aHSTHE OK 01, OK 02, OK
BbIYMCJIEHUA. YpaBHEeHUs | IIpocThie MPOLEHTHI, Pa3HbIE CIIOCOOBI X BBIYMCIICHUS. 4 03, OK 04, OK 05,

1 HCPABCHCTBA

JluneliHble, KBa/IpaTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHsI 1 HEPAaBEHCTBA

Tema 1.3.
[IporieHTHBIEC BEIUMCICHUS
B PO eCCHOHATBHBIX

IIpodeccnonabHO-OpHEHTHPOBAHHOE CO/Iep:KaHUE (COePKAHNE TPUKIIATHOTO
MOYJIsT)

IIpakTuyeckoe 3ausitue 1. [IpocTeie U CII0OKHBIE IPOLEHTHI.

OK 06

3amadax IIpakTuyeckoe 3ansaTHe 2. [IporieHTHBIE BBIYMCIEHUS B IPO(ECCUOHATBHBIX 4
3aa4ax

Tema 1.4 Conep:xanue yueOHOIro MaTepuaJia

Pemenue 3anay. Bxonnonn | KomOuHMpoBaHHOE 3aHsTHE

KOHTPOJIb Boruncnenus u npeoOpa3oBanusi. Y paBHEHMUsI. 4
Brruucnenus u npeobpazobanus. HepaBenctsa. ['eomeTpust Ha MIOCKOCTH
KonTpoJsbHas padora 1. Beruncienus u npeodpa3oBaHus. Y paBHEHUS U 5
HEPABEHCTBA.

Pazgen 2. Ctenenu u kopuu. CTeneHHasi, noKkazaTeJbHas U Jorapupmuyeckasi GyHKIUH 46

Tema 2.1 Crenennas
GbyHKIHS, ee CBOICTBA.

Coaep:xaHue yueOHOro MaTepuaJia

KOM6I/IHI/IpOBaHHOC 3aHATUC

OK 01, OK 02, OK
03, OK 05, OK 07
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ITpeoOpa3oBanue
BBIPAYKEHHI C KOPHAMHM N-
O#l CTEIEeHU

[ToHsiTHE KOPHS N-0M CTENEHU U3 NEUCTBUTEIBHOrO yucia. OyHkuuu y = W
WX CBOMCTBA U TpaduKy.

CBoiicTBa KOpHs n-oii creneHu. [Ipeobpa3zoBanne HPPaMOHATBHBIX BBIPAKECHHUH

Tema 2.2 CBolicTBa
CTETICHH C PAIIMOHAITBHBIM
U IEHCTBUTEIBHBIM
[MOKAa3aTeIsIMA

Conep:kanue y4eOHOT0 MaTepHuaJia

KomOuHnpoBanHoe 3aHsTHe

IlonsTre creneHu ¢ panrOHAJIbHBIM ITOKAa3aTCIICM.

Crenennble QYHKIMH, UX CBOWCTBA U TpaduKu

Crenennble (DYHKIIMH, MX CBOWCTBA U TpapuKu

Tema 2.3 Pemenune
MppalMOHATIBHBIX
ypaBHEHUM

Conep:kanue y4eOHOT0 MaTepHuaJia

KomOuHnpoBanHoe 3aHsTHe

PaBHOCHIIEHOCTH HppalMOHAJIbHBIX ypaBHeHHﬁ.

Meroasl pelIeHHs] HppalMOHAIBHBIX YPABHEHHU

Tema 2.4 Iloka3aTennHast
(byHKIUs, €e CBOWCTBA.
IloxazarennHBIC
ypaBHEHUS U HEPABEHCTBA

Coaep:xanue yue0HOro MaTepHaJia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Crernensb ¢ ITPON3BOJIbHBIM I[GI‘/JICTBI/ITGHI)HI)IM IIOKa3aTcCJICEM.

Omnpenenenue nokazarenbHON QYHKIIMU U €€ CBOMCTBA. 3HAKOMCTBO C
MIPUMEHEHUEM TTOKa3aTeJIbHOU (DYHKITNH.

Penienne nokaszareiabHbIX YpaBHEHMM METOIOM YpaBHUBAHUS IOKa3aTeleH,
METOJIOM BBE/ICHUS HOBOW IEPEMEHHOM, PYHKIIMOHAIbHO-TpaduIECKUM
METOJIOM.

Pemenne moka3zaTenbHBIX HCPAaBCHCTB

Tema 2.5 Jlorapudm
yucna. CBoiicTBa

Coaep:xanue yueOHOro MaTepHaJia

KomMmOuHnpoBanHoOe 3aHsTHE

norapupmMoB Jlorapudm uucna.
CoiicTBa 0rapu@pmoBs.
Onepanus gorapuGmMupoBaHus
Tema 2.6 Copepxanue yueOHOIro MaTepuaJa
Jlorapudmuueckas Komb6uHMpoBaHHOE 3aHATHE
¢byHKIHS, ee CBOICTBA. Jlorapugmuueckas QyHKIHUS U €€ CBONCTBA.
Jlorapudmudeckue [Tonsitre norapudmuueckoro ypasHeHus. Onepaius NOTEHIIMPOBAHUS.

YpaBHCHH, HCPABCHCTBA

Tpu OCHOBHBIX METOJIa pEUIeHHS] TOTapUPMUUECKUX YpaBHEHHI:
(byHKIMOHATBHO-TpapUUECKHii, METO/I MOTEHIIMPOBAHNUSI, METO]I BBEICHUS HOBOM
IEPEMEHHOI.

Jlorapudmuueckre HepaBeHCTBA
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IIpakTnyeckoe 3ansTHe 3. PerieHne nokazaTebHBIX YpaBHEHUH, peleHne

JOrapu(pMHUUECKUX ypaBHEHUIN 2
Tema 2.7 Jlorapudmsl B IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJleP:KaHMe (Colep:KaHue TPUKJIATHOTO
IIPUPOJIE U TEXHUKE MOJYJIst)
IIpakTnyeckoe 3ansTue 4 . [lpumenenue norapudma.
IIpakTnyeckoe 3ansaTue 5 Jlorapupmudeckas cnupains B npupoae. Ee 4
MaTEMaTHYECKHUE CBOMCTBA
Tema 2.8 Pemenne 3ana4d. | Conep:kaHue y4eGHOro MaTepuaJia
CrenenHas, KoMmOuHMpOBaHHOE 3aHSTHE
IoKasarejbHas v CrenenHas, MokasartesbHas 1 Jorapudmuueckas QyHkiun. Pemenne ypaBHeHuit 2
JIOFapI/Itl)MI/I‘leCKaH KOHTpOJILHaH paﬁoTa 2. CrerneHHas, mokasareiabHas U norapI/I(bMI/IquKaﬂ 2
byHKIIH gynkuun. Penenue ypasuenuii
Paspnen 3. OcHoBbI TpUroHOMeTpuH. Tpuronomerpuyeckue GyHKInU 30
Tema 3.1 Coaep:xanue yue0HOro MaTepHaJia
Tpuronomerpuueckue Komb6uHupoBaHHOe 3aHsATHE
(GyHKIMM IPOU3BONBHOIO | Pajgnanuas Mepa yriia. [IoBOpOT TOUKH BOKPYT Havana KoopauHat. Onpeenenue
yIiIa, 4uciia CHUHYCa, KOCUHYCA, TAHI'€HCA U KOTaHT€HCa. 3HAKU CUHYCa, KOCUHYCA, TAHI'€HCA U
KOTaHI'€HCAa 110 YETBEPTSIM. 4
3aBUCHUMOCTb MEXy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHI'€HCOM OJJHOTO U
TOTO K€ yIia
Tema 3.2 OcHOBHBIE Copnepxxanue yuyeOHOIro MaTepuasa
TPUTOHOMETPUYECKHE KomOuHMpoBaHHOE 3aHATHE
TOXJEeCTBa Tpuronomerpuueckue Toxaectsa. [lpeodpazoBanus npocTeimmx OK 01, OK 02, OK
TPUTOHOMETPUYECKHUX BBIPAKEHUH. 4 03, OK 04, OK 05
CuHyC, KOCHHYC, TAHT'€HC U KOTAHI€HC YIJIOB O U - O
IIpakTHyeckoe 3ansaTHe 6. [Ipeobpa3oBanue U BEIUUCIICHUE 2
TPUTOHOMETPUYECKHUX BBIPAKEHUH.
Tema 3.3 Copnepxanue y4eOHOIo MaTepuaJa
Tpuronomerpuueckue Komb6uHnpoBaHHoe 3aHATHE
GyHKIMY, KX CBOHCTBA 1 Ob6nacTp onpeneneHuss 1 MHOKECTBO 3HAUE€HUI TPUTOHOMETPHUECKUX (DYHKIIMH.
rpaduku YETHOCTH, HEYETHOCTD, NEPHUOJUYHOCTh TPUTOHOMETPUUECKHUX (DYHKITUH.
CgoiicTBa u rpaduku QyHKIMHA y = cos X, y = sin X, y =tg X, y = ctg X. Cxarue u 6

pacTspkeHue rpauKoB TPUTOHOMETPUYECKUX (PYHKIIMH.

[TpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKITHIA
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Tema 3.4 OOpatHbie

Coaep:xaHue y4eOHOI0 MaTepuaJia

TPUTOHOMETPHUUECKHE KomOuHnpoBaHHOE 3aHATHE

ynkunn OO6parnble Tpuronomerpudeckue GyHkuu. Mx cBolcTBa U rpaduku. 4
CBoiicTBa u rpaduku 00paTHBIX TPUTOHOMETPHUECKUX (DYHKIIMH

Tema 3.5 Conep:xaHue yueOHOro MaTepHaJia

Tpuronomerpuueckue Kom0OnHMpoBaHHOE 3aHATHE

YpaBHCHHUS U HCPABCHCTBA | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a.
PeuieHne TpUroHOMETPUYECKUX YPABHEHUM OCHOBHBIX THUIIOB: IIPOCTEHMIIINE
TPUTOHOMETPUUYECKUE YPABHEHMS], CBOJAIINECS K KBAJAPATHBIM., pellaeMble 6
pa3I0KEHUEM Ha MHOKUTENHN, OJTHOPOJHbIE
[Tpocreiinye TpUroHOMETpUYECKHE HEPAaBEHCTBA

Tema 3.6 Pemenue 3anau. | Conep:kanue yueOHOro MaTepuajia

OcHoBbl Tpuronomerpur. | KomOMHHpOBaHHOE 3aHSTHE.

Tpuronomerpuyeckue KomOunupoBanHoe 3ansarue. [IpeobpazoBanue TpUroHOMETPUUECKUX

Gynxun BBIPAKECHMI. PellleHre TpUroHoMeTpu4eCKUX YPaBHEHUI U HEPABEHCTB B TOM 2
YHCIIe C UCII0JIb30BAaHUEM CBOMCTB (hYHKLIUMN
Kourtpoasnas padora 3. [IpeoOpazoBanre TpPUrOHOMETPUUYECKUX BBIPAKCHUIA.
Pemienue TpUroHoMeTpHUECKUX ypaBHEHUN U HEPABEHCTB B TOM YHCIIE C 2
MCII0JIb30BaHUEM CBOWMCTB (DYHKIUMN

Pa3nea 4. Ilpon3Bognas u nepsoodpasHasi yHKIMu 52

Tema 4.1 [lonstue Copnepxxanue yuyeOHOIro MaTepuasa

npou3BogHON. Popmynsl U | KoMOMHMpOBaHHOE 3aHsTHE

IpaBuIIa [Tpupamenue aprymenra. Ilpupamienue GpyHkuuu.

mubdepennmpoBanus 3a1aum, NPHBOIAIINE K TIOHATHIO TPOU3BOAHON. ONpe/ieeHre NPOU3BOIHOM. 8
ANropuTM OThICKaHMsI pon3BoiHON. DopMyibl AuddepeHnrpoBaHus.
[TpaBuna nuddepeHnmpoBanus OK 01, OK 03, OK

Tema 4.2 ITonsatue o Copepxanue yueOHOIro MaTepuaJa 04, OK 06, OK 07

HenpepbIBHOCTH QyHKIMH. | KoMOMHHpPOBAHHOE 3aHSATHE

Merton unTepBanos [Tonsitne HenpeppiBHON (hyHKIHH. CBONCTBA HENIPEPHIBHON (DYHKITHH.
CBsI3b MEX/1y HEPEPHIBHOCTHIO U U (HepeHIUPyeMOCThI0 (DYHKIIMH B TOUKE. 5

HenpepriBHOCTH QYHKITMI Ha HHTEpBaJle, HA OTPE3KE

Amnr OPHUTM PCIICHHA HCPABCHCTB MCTOJJOM MHTCPBAJIOB

Tema 4.3

Conep:xanue yueOHOro MaTepuaJia

KOM6I/IHI/IpOBaHHOC 3aHATUC
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I'eomerpuueckuii u
(UBUYECKU CMBICIT
IIPOU3BOIHOMN

I'eomerpuueckuii cMbICT MPOU3BOJHON (PYHKIIUHM — YTTIOBOM KO3 HUIIUEHT
KacateJlbHOU K rpaduKy QYHKIIMH B TOUKE.

YpaBHeHHE KacaTeabHOU K rpaduKy QyHKIIUN. AJITOPUTM COCTaBJICHUS
ypaBHEHUs KacaTeJIbHOU K rpaduky GyHKIuu y=f(x)

Tema 4.4 MOHOTOHHOCTh
dbyakuun. Touku
JKCTpeMyMa

Coaep:xanue yueOHOT0 MaTepHaJia

KomOuHnpoBanHoe 3aHsTHe

Boszpacranue u yOpiBanue pyHKIIUH, COOTBETCTBHE BO3pACTAHUS U YObIBAaHUS
(GyHKIMY 3HAKy TPOM3BOIHON. 3a71a4i HA MAKCUMYM U MUHHMYM.

AnropuT™ HccaenoBaHus GYHKIIUHA U IOCTPOCHUS €€ rpaduka ¢ MOMOIIbIO
MIPOU3BOAHON

Tema 4.5 UccnenoBanue
(GyHKIWH ¥ TOCTPOSHHE
rpadgukoB

CopepxaHue yaeOHOro MaTrepuana

KomMmOuHnpoBanHoe 3aHstue

HccnenoBanue (yHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE I'pa)MKOB CTENEHHbIX
byHKUMMA

HccnenoBanue GyHKIIMA HA MOHOTOHHOCTB M ITOCTPOEHHE IpauKOB
NIOKa3aTeIbHBIX (QYHKIHN

HccnenoBanue GyHKIIMHM HAa MOHOTOHHOCTB M IIOCTPOEHUE IpahuKoOB
norapumuueckux GyHKIUI

Tema 4.6 Haubonbiuee u
HaVMEHbIIIEE 3HAUEHUS

byHKIMHA

Copeprkanue y4eOHOro Marepuana

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Haxoxnenne HanOoNbIIero 1 HAMMEHBIIETO 3HaUYeHUH (DYHKIIHM, TOCTPOCHUE
rpaduKOB ¢ CMOIF30BaHUEM anmapaTa MaTeMaTHYeCKOTo aHaIn3a

Haxoxnenne HanOobIIero 1 HAMMEHBIIETO 3HaUYeHUH (DYHKIIHM, TOCTPOCHUE
rpaduKOB ¢ CMOIBF30BaHUEM anapaTa MaTeMaTHYECKOTO aHaIHn3a

Tema 4.7 Haxoxnenue
ONTUMAJIBHOTO pe3yibTaTa
C TIOMOIIBIO MPOU3BOIHOM
B [IPAKTUYECKUX 3aJa4ax

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC coacpkanue (couepmaﬂne NPUKJIATHOI'O

MOYJIsT)

IIpakTHueckoe 3ansaTHe 7. HaxoxaeHre HauOObIIEro 1 HAMMEHBIIETO
3HauYEHUN QYHKIMH

IIpakTnyeckoe 3ansaTue 8. [locrpoeHne rpaduKoB ¢ UCIIOIB30BaHUEM alapara
MaTeMaTHYECKOro aHaJIn3a

IIpakTHyeckoe 3aHsiTHE 9. MOCTpOEHHUE I'PahUKOB C UCTIOIH30BAHUEM alllapaTa
MaTeMaTHYECKOro aHaJIn3a

Tema 4.8 [1epBooOpazHas
¢byukuu. [IpaBuna

Coaep:xanue yueOHOIro MaTepHaJia

KomOnHMpoBaHHOE 3aHsTHE

O3HakOMJIEHHE C MIOHSATHEM MHTErpasia ¥ nepBooOpa3Hoit st pyHkimn y=f(x).
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HaxO0XXICHUS
epBOOOPa3HBIX

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ IPOU3BOIHON, BHIYUCICHUE
nepBooOpa3zHou /it fanHoW GyHKIHH. Tabnuia hopMyst 11 HaX0XKISHUS
nepBooOpa3HbIX. M3yueHnune npaBuiia BBIYMCICHUS IEPBOOOPA3HOM

Tema 4.9 ITnomane
KPHUBOJIMHEHHON
Tpanenuu. Popmyna
HrroTona — JleiOuuna

Copepxanue yueOHOro Marepuana

KomOuHupoBanHoe 3aHsTHE

3ajauun, TpUBOASIINE K OHITHIO OMPEIEICHHOTO MHTErpaja — O BEIUUCICHUN
TJIOIIA M KPUBOIMHEHHOM Tpanenuu. [TonsTue onpenenéHHOro HHTErpaa.

['eomeTpuueckuii U GU3NIECKUN CMBICI OIpeaesieHHOro uHTerpana. dopmyna

Hgerorona — JleitOauma. 4
Pemienue 3a1a4 Ha MPUMEHEHNE UHTETPaJIa 7Sl BBIYUCICHUS (PU3NIECKUX
BEJIMYMH U IIoIaiel
Tewma 4.10 Pemenne 3anau. | Cogeprkanue yueOHOro Marepuaia
ITpousBonHas u KombunnpoBanHoe 3aHsatue
nepsooOpasHas GyHkuuH. | Gopmyusl 1 npaswia b depenuuposanus. Mccienosanue QyHKIui ¢
HOMOIIBIO Tpon3BOIHON. Hanbonbiee 1 HauMeHbIee 3HaueHus PyHKIUH. 2
Brruncnenue nepooOpasHoii. [Ipumenenne nepBooOpa3Hoii
KonTposbHas paGora 4 ©@opmynsl 1 npaBuia 1uQepeHnpoBaHus.
Hccnenoanve GpyHKIHIA ¢ TOMOIIBIO Mpou3BOAHON. HanbombIee n 2
HalMEHbIIIee 3HAaYeHUs PYHKIUH.
Brruucnenue neppoo6paznoit. [Ipumenenue nepBooopa3Hoit
Pazgen 5. IIpsiMble M J10CKOCTH B IpocTpaHcTBe. KoopimHAaThI H BeKTOPHI B IPOCTPAHCTBE 30
Tema 5.1. OcHOBHBIE Copepxanue yueOHOro MaTepuasa
MIOHATHUS CTEPEOMETPHH. KomOnHMpOBaHHOE 3aHATHE
Pacrnonoskenne npsmbIx 1 | T[Ipeamer crepeomerpurt. OCHOBHBIC MOHATHS (TOYKA, MPSIMasi, TNIOCKOCTb,
IUIOCKOCTEN npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpui. [lepecekarommuecs,
napajjielibHble M CKpeIMBaOUIMecs IpsMBbIe. 4
Yroa Mexay npsiMbIMU B IPOCTpaHCTBE. [lepneHanKyaspHOCTh IPSIMbIX. OK 01, OK 03,
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI OK 04, OK 07
Tema 5.2. CoaepxxaHue y4eOHOro MaTepuasa
ITapamnensHOCTh NpsAMBIX, | KoMOMHMpOBaHHOE 3aHsTHE
NPAMOM U IIIOCKOCTH, [TapannensHble npsiMas u mockocTb. Onpenenenue. [IpusHak. CBoHcTBa.
IIIOCKOCTEN [TapannensHble iockoctu. Onpenenenue. [Ipusnak. CrorictBa. TeTparap u ero
sneMeHThl. [lapanienenunen v ero 3J€MeHTHI. 6

CaolicTBa IPOTUBOMOJIOKHBIX TPaHel U JuaroHaiei napaiienenumnesa.
ITocTpoeHNEe OCHOBHBIX CEUYEHUN

Coaep:xaHnue yueOHOTro MaTepuaJia
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Tewma 5.3.
[TepieHAMKYASIPHOCTH

KoMOuHMpoBanHoe 3aHsTHE

[lepniennukynapHsie npsimbie. [lapanienbHbie TpsiMble, TEPIEHAUKYISPHBIE K

IPSIMBIX, TIPAMON U IJIOCKOCTH. 4
IIJIOCKOCTH, INIOCKOCTEN [Ipu3Hak nepneHAUKyJIIPHOCTH OPSIMOM U ITIOCKOCTH
Tema 5.4. Ilepnienaukynsp | Coaep:kanue y4edOHOro MaTepHajia
1 HakJIOHHas. Teopema o Kom0OnHMpoBaHHOE 3aHATHE
TPEX INCPIICHANKYIIpax [lepnenaukynsp v HakJIOHHaA. TeopeMa O Tpex NEePHEeHANKYIIApax. Yol MEXIY
IIPSIMOM U TNIOCKOCTBIO. 4
VYron mexay miockoctsmu. llepneniukynspHble IOCKOCTH.
PaccrosiHMs B IpOCTpaHCTBE
Tema 5.5. Koopnunatel 1 | Comep:kaHue y4eOHOT0 MaTepHaja
BEKTOPEI B IpocTpancTBe | KoMOMHMpOBaHHOE 3aHsTHE
JlexapToBbI KOOpAMHATHI B IIpocTpaHcTBe. BekTops! B mpocTpancTBe. CioxeHue
Y BBIYUTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha YUCIIO. 4
CkasisipHO€ Ipou3BeieHne BeKTopoB. [IpocTeiiine 3aaun B KoopuHaTax
Tema 5.6. I[Ipsmbie u IpodeccnonabHO-OPHEHTHPOBAHHOE COAePKaAHNE (COMEPKAHUE PUKJIIATHOTO
IIJIOCKOCTH B MOYJIs)
MPAKTUYECKUX 3a/1a4ax IIpakTuyeckoe 3ansaTue 10. B3aumHoe pacnonoxeHue NpsmMbIx B
npoctpaHcTse. [lapamenbHOCTh IPSIMOU M IIIOCKOCTH, 1APaJUIeIbHOCTD
IJIOCKOCTEM, MEPIEHIMKYJISIPHOCTD MIJIOCKOCTEN. 5
IIpakTuyeckoe 3ansaTue 11. Pacronoxenue npsiMbIX U MIOCKOCTEN B
OKpY’KarolieM Mupe (IpUpoJie, APXUTEKTYPE, TEXHHKE).
IIpakTnyeckoe 3ansaTue 12. Pemenne npakTHKO-OPUEHTHPOBAHHBIX 3a/1a4
Tema 5.7 Pemienne 3anau. | Conep:kanue y4eGHOro MaTepuaia
[IpsiMble U MIIOCKOCTH, KontpoabsHast padora 5. PacrionosxeHue npsiMbIX U MJIOCKOCTEN B
KOOpJIUHATHI M BEKTOPBI B | mpocTpaHcTBe. [lepneHIuKynsipHOCTh U MapajuIeIbHOCTD MPSIMBIX U IJIOCKOCTEH. 2
IIPOCTPAHCTBE JlexapToBbI KOOPAMHATEI B TPOCTpaHcTBe. BekTops! B mpocTpancTBe. CroxkeHue
Y BbIYMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. KoopauHarel BekTopa
Pa3nen 6. MHOTOrpaHHHMKH M TeJa BpallleHust 32
Tema 6.1 Ipu3sma, Conep:xanue yueOHOro MaTepuaJia
napajiesenunen, Kyo, KomOuHMpoBaHHOE 3aHATHE OK 01. OK 04
nUpaMuaa U uX CCUCHUS [Tpu3ma (HakJIOHHas, IpsiMasi, MpaBUJIbHAS) U €€ SJIEMEHTHI. OK 0 6’ OK 07’
[Tapannenenunen. CBolcTBa NpsIMOYrojbHOro napaenenunena. Kyo. 6 ’

ITupamupa u e€ sneMeHThl. [IpaBuiibHas nupamuaa

Tewma 6.2 [IpaBunbHBIC
MHOTOT'PAaHHHUKH B KHU3HU

Conep:xanue yueOHOro MaTepuaJia

KOM6I/IHI/IpOBaHHOC 3aHATUC

24



[Tnomaap MOBEpXHOCTH MHOTOrpaHHUKOB. [IpocTeiimue koMOnHaIUN
MHOTOTPaHHHKOB.

Brruncrienue 31eMeHTOB IPOCTPAHCTBEHHBIX (puryp (p&€Opa, TuaroHasu, yribl). 4
ITpaBrJIbHBIE MHOTOIPaHHUKH
Tema 6.3 IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue TPUKJIAJTHOTO
Hunuuap, KOHYyC, map u MO/1YJIfA)
HX CEYEHUS IIpakTuyeckoe 3ansaTue 13.1{umuaap, konyc, chepa u map. OCHOBHbBIS
CBOICTBaA MPSAMOro KPyroBOTO LIWJINHAPA, IPSIMOI0 KPYrOBOIo KOHYca.
N300pakeHue Tesl BpalleHHus Ha MJI0CKOCTU. Pa3BépTka MIMHApa U KOHYCa 4
IIpakTyeckoe 3ansaTue 14. [Ipencrasiaenue 06 yceuéHHoM koHyce. CeueHus
KOHYyca (IapajjielibHOe OCHOBaHUIO U IPOXOJIAIIEE Yepe3 BEPIINHY), CEUCHUs
IWIMH]Ipa (IapajuleJIbHO U NEPIIEHIUKYISIPHO OCH), CEUEHUSIX 11apa.
Tema 6.4 O6beMsbI u ConepixaHue y4eOHOro MaTepuasa
IIJIOIIAIM ITOBEPXHOCTEN Komb6uHupoBaHHOe 3aHsATHE
Ten O6weM npsimoyrosbHOro napauienenunena. Oovem kyoa.
O06beMbl IPSMOI IPU3MBI M LIUJIMHJIPA. 5
O06beMbl NUpaMUbl U KOHYCA.
O6bem mapa
Tema 6.5 [Tpumepsr IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue TPUKJIAJTHOTO
CUMMETpUH B podeccuul | MOIYJIsA)
IIpakTuyeckoe 3ansaTue 15. [loHsTHE O CUMMETPUU B POCTPAHCTBE
(LleHTpanbHasi, OceBasl, 3epKaJIbHas ).
IIpakTnyeckoe 3ansaTue 16. O600IICHNE TPEICTABICHUH O TIPABUIIBHBIX 4
MHOTOTpaHHMKaX (TeTpa’zip, Ky, OKTasap, JOJAEKadIp, UKOCAIP).
[Tpumepsl cumMMeTpuii B npodeccun
Tema 6.6 Pemenue 3anad. | Cogep:kanue y4eGHOro MaTepuaia
MHoOrorpanHukH 1 tena Komb6uHMpoBaHHOE 3aHATHE
BpalliCHUA I1nomaay noBEpXHOCTH MHOTOI'PAaHHHUKOB U TEJI BpAllCHUS 4
O6BbeMBbl TOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAILICHUS
KontpoabsHasi padora 6. O0beMbI U TUTOMIAHN TOBEPXHOCTA MHOTOTPAaHHUKOB U 2
TEJ BpAIICHUS
Paspgen 7. DjieMeHTHI TEOPHH BEPOATHOCTEH M MATEMATHYECKON CTATHCTHKHU 26
Tema 7.1 CoObiTHE, Copepxxanue yueOHOro MaTepuaJa
OK 02, OK 03, OK 05
BEPOSTHOCTH COOBITHS. Komb6unnpoBanHoe 3aHsaTHE
Cnoxenue u yMHOXKeHHE | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TE€OPEMBI O BEPOATHOCTH CyMMBI 4

BEPOATHOCTEMN

cOOBITHI. Y CIIOBHAsI BEPOSATHOCTb.
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3aBHUCUMBIC U HE3aBUCUMBIE COObITHA. TeopeMbl 0 BEpOSATHOCTH MPOU3BEACHHS
COOBITHH

Tema 7.2 BeposaTHOCTb B
npodeccHoHaIbHBIX
3agadax

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COepP:KaHuUeE (CoAepKaHUe PUKJIATHOTO
MO/1YJIfA)

IIpakTnyeckoe 3ansTue 17 TeopeMbl 0 BEPOATHOCTH CYMMBI COOBITH.
YcioBHas BEpOSITHOCTh. T€opeMbl 0 BEpOSATHOCTHU MPOU3BEIEHHS COOBITUI

IIpakTuyeckoe 3anaTue 18 OTHOCUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€

YCTOWUYHBOCTH. 8
IIpakTnueckoe 3ansTHe 19 CraTrcTHyeckoe onpeaeaeHue BEPOSITHOCTH.
IIpakTnyeckoe 3ansaTHe 20 O1ieHKa BEPOSITHOCTH COOBITUS

Tema 7.3 JluckperHas Coaep:xxanue yue0HOro MaTepHaJia

Clly4aiiHas BEJIM4MHa, Kom0uHnpoBanHoe 3aHsATHE

3aKOH €€ pacCIIpCACICHUS Bunbl cnyyaitneix BennuuH. OnpeneneHrue JUCKPETHOM Cly4ailHOM BEJIMYUHBI.
3aKoH pacnpeneeHus: AUCKPETHOM CIIydaililHOW BETUYMHBI. 4
HucnoBble XapaKTEPUCTUKN JUCKPETHOMN CIIy4aliHOW BEJIMYUHBI

Tema 7.4 3apaun Coaep:xanue yueOHOro MaTepHaJia

MaTeMaTU4eCKOn Komb6uHnpoBaHHoe 3aHsATHE

CTaTUCTHUKH. ITepBruyHas 00pabOTKa CTATUCTUYECKUX JAHHBIX.
UmcnoBble XapaKTepUCTHKH (CpeaHee apupmMeTndeckoe, Menana, pazmax, 6
JUCTIepCus).
Pabora ¢ Tabnunamu, rpadukamu, tuarpaMmamMu

Tema 7.5 DnemeHTsI Copepxanue yueOHOIro MaTepuasa

TEOPUH BEPOATHOCTEN U KomOuHMpoBaHHOE 3aHATHE

MaTeMaTU4eCKOn Bunbl cobbITH, BEpOSTHOCTH COOBITUN. CI0’KEHUE U YMHOXKEHHE BEPOSITHOCTEH.

CTaTHCTUKH JluckpeTHas ciaydaiiHasi BEIMYMHA, 3aKOH €€ paclpeleeHus. 3a1auu 2
MaTE€MaTUYeCKON CTaTUCTUKH.
KontpoabHasi padora 7  Buzpsl coObITHIA, BEpOSITHOCTH COOBITHH. CriokeHHe
Y YMHOKEHHE BEPOSATHOCTEN. JIUCKpeTHAs CilydaiiHas BEIUYMHA, 3aKOH €€ 2
pacnpezneneHus. 3ajaud MaTeEMaTHYECKON CTATUCTUKH.

IIpome:xxyTouHasi arrecTanus (IK3aMeH) 18

Bcero: \ 252
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3. YciaoBus peaju3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. lnsa peanu3anuu NPOrpaMMbl JMCHUIJIMHBI T0JKHBI ObITh MPETYCMOTPEHbI CJIeAyIolue
crennaJbHble MOMeIeHHS

Peanu3arust mporpaMmbl JUCHHUILTAHBI TPEOYeT HATMYUS y4eOHOrO KaOMHETa MAaTEeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa!

- MOCAJIOYHBIC MECTA IO KOJMYECTBY O0YJarOIIUXCS;

- pabouee MecTo IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISITHBIX TTOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpoecCHOHAIEHO OPUCHTUPOBAHHBIC 3aJaHHS,

- MaTepHuaJIbl HK3aMeHa.

TexHuueckue cpencTBa 0OydeHus:

- IEPCOHATILHBIN KOMITBIOTED C JIUIICH3HOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopMmanmoHHoe obecrniedeHHe peajin3aluu NpPorpaMmmbl

OcHOBHbIE HCTOYHUKU:

1. Mep3mak, A. I'. Maremaruka. AnreOpa W Havajla MareMaTudeckoro aHanuza: 10 kmacc:
yrayOn€éHHbI ypoBeHb: yueOHuK / A. I'. Mepsmsik, JI. A. Homuposckuii, B. M. IlomsikoB; o
penakuueit B. E. Ilogonbckoro. — 7-¢ u3a., crep. — Mocksa: [Ipocsemnienue, 2023. — 476 ¢. —
URL.: https://e.lanbook.com/book/334469.

2. Mep3nak, A. I'. Maremaruka. AnreOpa W Havajla MaTeMaTH4YecKoro aHamm3a: 11-i kiacc:
yrayOnéHHbIH ypoBeHb: yueOHuK / A. I'. Mepsmsik, /1. A. Homuposckuii, B. M. IlomsikoB; o
penakmueii B. E. [Tononbckoro. — 6-e uza., crep. — Mocksa: [Ipocsemenune, 2023. — 412 c. —
URL.: https://e.lanbook.com/book/334472.

3. Mepznsk, A. I'. Marematuka. I'eomerpust: 10-i knacce: yriy0na€HHbIM ypoBeHb: yueOHUK / A. T'.
Mep3nsx, . A. Homuposckuit, B. M. Ilonskos; nox penakuueit B. E. [logonsckoro. — 7-e usg.
— Mockasa: IIpocserienue, 2023. — 272 ¢. — URL: https://e.lanbook.com/book/353663.

4. Mep3nsk, A. I'. Matematuka. ['eomerpus: 11-if kiacc: yriayOnéHHbiii ypoBeHb: yueOHUK / A. T,
Mep3nsx, /1. A. Homuposckuii, B. M. ITonsikoB; noa pegakuueit B. E. Ilogonasckoro. —  7-e u3n.,
crep. — Mocksa: [Ipocsemenne, 2023. — 254 ¢. — URL: https://e.lanbook.com/book/353666.

5. MaremaTuka: anreOpa W Havajga MaTeMaTHYECKOrO aHanu3a, reomeTpus. Anrebpa U Haudana
MareMatnuyeckoro aHanmsa. 10—11 kimaccer: 6a30BbIN U yrTyOnEHHBIN ypoBHU: yueOnuk / 1. A.
Amumos, 0. M. Konsarun, M. B. Tkauésa [u ap.]. — 11-e usn., crep. — Mocksa: [IpocBemienue,
2023. — 463 c. — URL.: https://e.lanbook.com/book/334391.

JlonoTHUTEe/IbHbIE HCTOYHUKU:

1. Marematuka: anreOpa U Havaja MaTeMaTHYECKOro aHayn3a, reomerpus. ['eomerpus: 10—11-i
KJacchl: 0a30BbIA W yriayOn€HHbI ypoBHH: yueOHUK / JI. C. ATtanacsH, B. ®. byryszos, C. b.
Kanomues [u ap.]. — 11-e u3x., crep. — Mocksa: [Ipocsemienue, 2023. — 287 ¢. — ISBN 978-
5-09-103606-0. — URL.: https://e.lanbook.com/book/353669.
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4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUIIMHBI

KoHTpo.1b ¥ OLeHKa pe3yabTaToB OCBOEHUS 00I1e00pa30BaTeNbHON AUCIUILIMHBI PACKPBIBAIOTCS

qcpes3 JAUCHUIIIIMHAPHBIC

pe3yIbTaThl,

HaITpaBJICHHLIC Ha

dbopMupoBaHue  OOmMUX U

npodeccHoHaIbHBIX KOMIIETCHIUI 110 pa3ieslaM U TeMaM COZIepKaHus y4eOHOro MaTepHaa.

Oob6masi/mpodeccnoHabHasA Pa3zgen/Tema THun oeHOYHBIX
KOMIIETEeHIHSA MeponpHusITHsI
OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue

pelieHHs 3a1a4
npoecCHOHATBLHOM
ACATCIIBHOCTH NPUMCHUTCIIBHO K
Pa3IUYHBIM KOHTEKCTaM.

o/ct, 1.4.

P 2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temrr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9,

YerHbll onpoc
MaremaTudecKuid JTUKTAaHT
NunuBunyanbHas
CaMOCTOSITENIbHAs paboTa
[IpencraBnenue pe3yabTaToB
MPaKTHYECKUX PadoT
KontposbHas padota

4.10 Brimonnenue 3aganuii Ha
P 5, Temnr 5.1, 5.2, 5.3 I1- JK3aMeHe
o/c,5.4,5.5,5.6
P 6, Temnl 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c, 6.8

OK 02. Ucnonw3oBath P1,Tema1.1,1.2, 1.3 IT-0o/c, | TectupoBanue

COBPEMEHHBIE CPEJICTBA [TOUCKA,
aHaJM3a U UHTEepIpeTaluu
uH(popMaLuu U
UH(POPMALMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJTHEHUS 32,144
npodecCHOHAILHON
NeSITeTbHOCTH.

14,

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

P 6, Temsl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 I1-0/C,
73,74

YcTHBIN onpoc
MaremaTudecKuii JUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
KonTponbnas pabota
BrinmonHenue 3aganuii Ha
JK3aMEHE

OK 03. Ilnanuposats u
peann30BhIBaTh COOCTBEHHOE
po(hecCuOHATIBHOE U JTMYHOCTHOE
pas3BuTHE,
IpeANPUHIMATETBCKYIO
JIeITEIILHOCTD B
npodeccuoHaIbHOM chepe,
UCIIOJIb30BATh 3HAHUS T10
(rHAHCOBOW TPaMOTHOCTHU B
Pa3ITUYHBIX KU3HEHHBIX
CUTYaIHsIX.

P1,Temal.1,1.2,1.3II-0/c,
1.4.

P 2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.61II-o0/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temrr 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 6, Temn1 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c, 6.8
P 7, Temnr 7.1, 7.2 TI-0/cC,
73,74

TecTtupoBanue

VYerHbli onpoc
MaremaTudeckuii TUKTAHT
NHnnBunyansHas
camocTrosTeNnbHas paboTa
IIpencraBnenue pe3ynbTaToB
MPAKTUYECKHUX padoT
KonTponbnas pabota
BrinmonHenue 3amanuii Ha
JK3aMecHE
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OK 04. DddexTuBHO
B3aMMO/ICHICTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/IE..

P1,Temal.1,1.2, 1.3 I1-0/c,
1.4.

P2, Temer 2.1,2.2,2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,

TectupoBanue

VYerHbll onpoc
MaremaTudecKnid JTUKTAHT
NunuBunyanbHas
CaMOCTOSTENIbHAs paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadoT
KontposbHas padota

4.10 Brimonnenue 3aganuii Ha

P 5, Temsr 5.1, 5.2, 5.3 I1- DK3aMCHE

o/c,5.4,5.5,5.6
OK 05. OcymectBisate yctayto | P 1, Tema 1.1, 1.2, 1.3 I1-0o/c, | TectupoBanue
MMMCbMEHHYIO KOMMYHHKAIIUIO Ha 14. YcTHBI#I onpoc
rOCyIapCTBEHHOM SI3bIKE P 3, Temsr 3.1, 3.2, 3.3, 3.4, | MaremaruuecKkuii JTUKTAHT
Poccuiickoit ®eneparuu ¢ yuerom | 3.5, 3.6 WuauBuayanbHas

0COOEHHOCTEH COLMaNbHOTO U
KYJIbTYPHOTI'O KOHTEKCTa

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

P 7, Temn 7.1, 7.2 TI-0/cC,
713,74

camocrosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
NPAaKTUYECKUX padboT
KonrponsHas pabora
BrinosnHenue 3a1anuii Ha
HK3aMeHe

OK 06. IIposiBiATH rpaxk1aHcKo-
NaTPUOTHYECKYIO MTO3UIIHIO,
JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaIUIIHOHHBIX
00I1IeYeIOBEYECKUX IIECHHOCTEN, B
TOM YHCJIE€ C YUETOM
rapMOHHU3AIIUU
MEXHAIIMOHATBHBIX U
MEXPETUTHO3HBIX OTHOIICHUH,
MPUMEHSITh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO TTOBEACHHUSI.

P1,Temal.1, 1.2, 1.3 IT-o/c,
14.

P 4, Temr1 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TectupoBanue

YcTHBIN onpoc
MaremaTuueCKuil TUKTAHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT
KonTponbhas pabota
BrinonHenue 3a1anuil Ha
JK3aMeEHe

OK 07. CopeiicTBOBaTh
COXPAHEHHUIO OKpYKaroLen
CpeJibl, pecypcocOepeKeHHIO,
NPUMEHSTH 3HAHUS 00 U3MEHEHHUH
KJIMMAaTa, TIPHHITATTBI
0epexITMBOTO MPOU3BOJICTBA,
a¢(heKTUBHO AECTBOBATH B
Ype3BhIYANHBIX CUTYAIHSIX.

P 2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.6 II-o/c, 2.7

P 4, Temn1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

TecTtupoBanue

VYerHbll onpoc
MaremaTuueckuii JUKTAHT
NunuBunyansHas
camocTosTelbHas paboTa
[IpencraBnenue pe3ynbpTaToB
MPAKTUYECKHUX padoT
KonTponbhas pabota
BrmosHenne 3amanuii Ha
JK3aMecHE
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