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Pabouass mporpamma yuebnor mucrurmuimabel O1.07 «Maremartuka» pa3paboTaHa Ha
ocHoBe TpeboBaHuii DeneparbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEIHEro
npodeccuonansHoro obpaszoBanus (mamee — PI'OC CIIO) mms cnenumaneHocTn 21.02.19
3emneycrpoiictBo, dDenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuU B
Poccuiickoit ®enepauumn»; Ilpukaza MwunoOpHayku Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (e/IepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHAAPTa CPETHETO OOIIETO
oOpaszoBanusi» (3apeructpupoBan B Muniocte Poccum 07.06.2012 Ne 24480), Ilpukasza
Munnpocsenienust Poccun ot 24.08.2022 Ne 762 «O06 yrBepxaenuu Ilopsinka opranuzauuu u
OCYILECTBIICHHSI 00pa30BaTEIbHOMN IEATEIFHOCTH 10 00pa30BaTEIbHBIM IPOrpaMMaM CpPEIHEro
npodeccuoHaabHOro obpasoBanus» (3apeructpupoBan 21.09.2022 Ne 70167); Ilpukasa
Munnpocsemiennst Poccuun ot 23.11.2022 Ne 1014 «O6 yrBepxkueHuu ¢eaepanbHON
00pa3oBaTeNbHOI MPOrpaMMbI cpefHero ooiero oopazoBanus» (3aperucTpupoBaHo B MuHiocTe
Poccun 22.12.2022 Ne 71763); [luceMom [lenmaprameHTa rocyaapCcTBEHHOM MOJUTUKUA B chepe
cpenHero npodeccuoHansHOro 00pasoBanus u npodeccuonanbHoro ooyuenus ot 01.03.2023 Neo
05-592 «O nHampaBiIeHHH PEKOMEHAALMN MO pealu3aliy CpeaHero odiiero oOpa3oBaHUS B
mpelenax  OCBOGHHS  00Opa3oBaTeNbHOW  MPOrpamMMmbl — CpedHero  npodeccruoHalIbHOTO
o0pa3oBaHUs»; MPUMEPHOW MporpaMmbl 0O0IIe00pa30BaTENbHON AUCHUIUIMHBI «MarteMaTukay
JU1st TPO(heCCHOHANIBHBIX OPTraHU3aIni.

CopneprkaHue MporpaMMbl pealin3yeTcsi B IPOIecce OCBOCHUS 00yUJarOIIUMUCS MPOTPaMMBbI
MOATOTOBKU CIEIMAIUCTOB CPEAHEro 3BeHa 1o crneruanbHocTu 21.02.19 3emieycTtpoiicTBo B
cootBeTcTBUH ¢ TpeboBanusimu OI'OC CIIO.
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1. O0mas xapakTepuCTHKA NPUMePHOIi padoyeil mporpaMmbl 001e00pa3oBaTeIbHOM
AUCHHUILIUHBI «MaTeMaTHKa»

1.1. MecTto AUCHMIUIMHBI B CTPYKType mnpodeccHOHATbHOI 00pa3oBaTeIbHOI
nporpammsbl CI10:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTeMaTuka» SBISAETCS 005S3aTENbHOM YacThIO
0011e00pa3oBaTeIbHOTO IIMKJIAa 00pa3oBaTelbHOl mporpaMmbl B cootBercTBHH ¢ DPI'OC
crienanbHocTH 21.02.19 3emineycTpoilcTBO

1.2. llesu 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUSA TN CHUIINHBI:

1.2.1. Heap AMCHUILIHHBI

Copepxanwe  MPOrpaMMBI  OOIIEOOpa3oBaTENbHON  JUCHHILIUHBI  «MareMaTukay
HAIPABIICHO HA JIOCTIIKEHUE PE3YJIbTATOB €€ M3yUeHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHoi Hanpasienrnoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3y/bTaTbl OCBOCHHSI 001Ie00pa30BaTebHON IMCHUILIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO
Ocoboe 3HaueHHUE TUCHUIIIINHA UMeeT Tpu popmupoBanuu U pazputuu OK u [1K



O01mue KOMIETEeHLNHU

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oo0mrue

I[ncumumﬂapnme

OK 01. Beibupats cioco0s
[pelICHuUS 3a1a4
po(dhecCHOHATLHOM

e TEIbHOCTH
[PUMEHHUTETBHO

K Pa3JIMYHBIM KOHTEKCTaM

B yactu TpyZ10BOr0 BOCIIMTaHUSA:
- TOTOBHOCTb K TpPYAy, OCO3HAHHWE IIEHHOCTH
MacTepCTBa, TPYIOIIO0UE;

- TOTOBHOCTbH K aKTHUBHOU JCATCIIbHOCTH
TEXHOJIOTUYECKON M COIMAILHOW HAIPaBICHHOCTH,
CIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATh U
CaMOCTOSITEITLHO BBIMOJIHATh TAKYIO JICATEIILHOCTB;

- UHTEpEC K pa3IMYHBIM chepam|
po¢eCCUOHAIBHON NeATETHHOCTH,

OBnanenue YHHUBEPCATbHBIMHA y4eOHBIMU
I[IO3HABATCIIbHBIMHN HeﬁCTBHHMHI

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENIBHO ¢bopmynupoBaTh u
aKTyalIu3upoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

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

- ONpenensaTh IENH JIeATEIbHOCTH, 3aaBaTh)

[apaMeTpbl U KPUTEPUU UX JOCTHUKECHHUS,;

-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
4KCJIa; YMEHUE BBINOJIHATH BBIYMCIICHNE 3HAYCHUN 1
peoOpa30BaHus BBIPAKEHUH CO CTETIEHAMH U JorapuQmamu,
peoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUH;

- YMETb ONEPUPOBATH MOHATUSAMU: PallUOHAIILHBIE,

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

- YMETb ONEPUPOBATH MOHATHAMMU: (PYHKIMS, HEMPEPbIBHAS
(byHKLMS, TPOU3BOIHAS, TIEPBOOOPA3HAs, ONPEAETICHHBIHI
MHTETpal; yMEHHE HaXOUTh IPOU3BOIHBIE dJIEMEHTAPHBIX
(byHKINH, UCTIONB3Ys CIPABOYHBIE MaTepHAalIbl; UCCIIEI0BATh B
[POCTEHIINX clTydasix QYHKIIMH HA MOHOTOHHOCTb, HAXOUTh
HauOOoJIbIINE U HAUMEHbIINE 3HaYeHUs PYHKIIMIA; CTPOUTH
rpadvKi MHOTOYJIEHOB C HCIIOJIb30BAHMEM ammapara
MaTEMaTHYECKOT O aHAJIN3a; IPUMEHSTH IPOU3BOIHYIO IIPU
[pELLIEHNN 3a]a4 Ha JABM)KEHUE; PelaTh PAKTUKO-




- BBIABJIATH 3aKOHOMCPHOCTHU U HPOTUBOPCHUSA B
PACCMATPUBACMBIX SABJICHUAX,

BHOCUTH KOPPCKTHUBBI B JACATCIIbHOCTD,

OLICHUBATb COOTBETCTBHUC PE3YIbTAaTOB

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

LIEJIsIM,

- pa3BUBATh KPEATUBHOE MBIILICHHUE TIPU PEIICHUH
PKH3HCHHBIX IPOOJIeM

0) 6a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

- BJIQJIETh HAaBBIKAMU y4eOHO-HMCCIIEI0BATEIHCKOM]
154 HpOGKTHOfI ACATCIbHOCTH, HABBIKAMU Pa3pCIICHUA
pooIieMm;

- BBUIBJIATh TPUYMHHO-CJICJCTBEHHBIC CBSI3U U
AKTyallU3UpOBaTh 3a/lady, BBIABUTATH THUIIOTE3Y €€
[PEIIeHN s, HAXOIUTh ApTYMEHTBI 7S I0KA3aTeIbCTBY|
CBOMX YTBEp)KIEHUH, 3aJaBaTh MapaMeTphl U
KPUTEPUU PELICHNUS,

- AQHAJIM3UPOBATH IOJYYCHHBIC B XOJ€ PCHICHUA
3aga4u pe3yibTaTbl, KPHUTHYCCKU OLCHUBATH HX

JNOCTOBECPHOCTb, MPOTrHO3UPOBATE HN3MCHCHHE B

HOBBIX YCJIOBUAX,
-- YMCTb IICPCHOCUTD 3HAHUS B IIO3HABATCIIbHYIO U
IIPAKTUYCCKYIO o0actu KHU3HCACATCIIBHOCTH,

yMETh MHTEIPUPOBATh 3HAHUS M3 Pa3HBIX|
[pPEeIMETHBIX 00JIacTel;

BbIABHUI'ATh HOBBIC naceu, npeajiaraTb

OPHUTMHAJIBHBIC ITOAXOJAbI U PCUHICHUSA,

14 CITOCOOHOCTD ux UCITIOJIB30BaHUA B

[M03HABATEJILHON U COIMAIbHON MPAKTUKE

OPUCHTHUPOBAHHBIC 3aa4YU HA HaI/I6OJIbH_II/Ie 1 HAUMCHBIINEC
BHAYCHUS, HA HAXO0X/ICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHANbHAS (PYHKLIUS,
nokaszareibHas QYHKIHS, CTeIICHHAs ()YHKIIHS,
orapudmuueckas QyHKIUs, TPHTOHOMETPHUYECKIE (DYHKIIHH,
0OpaTHbIC GYHKIIUU; YMEHHE CTPOUTh I'PAPUKU H3YICHHBIX
(yHKINH, UCTIOJTL30BATh TPAPUKH IPU U3YYCHUH MPOLIECCOB U
3aBUCUMOCTEH, IPY PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
[IpEeIMETOB U 3a/1a4 U3 pealbHOMN )KU3HU; BhIpaXaTh (hopMyIaMu
3AaBUCUMOCTH MCKY BCIIMUMHAMU

- YMCTh p€UIaTh TCKCTOBLIC 3a/la41 PA3HBIX THUIIOB (B TOM HHUCIIC
Ha MPOLICHTHI, TOJM U YaCTH, Ha IBUKCHUE, pabOTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJOTH, 33/1a4l U3 00JIaCTH yIPaBICHUS
ITUYHBIMHU ¥ CEMEHHBIMU (DMHAHCAMU); COCTABIIATH BHIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 33/1a4H,
MICCIIEIOBATh MOJyYEHHOE PEIIeHHE U OLIEHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

- YMETh OIIEPUPOBATH MOHATUSIMU: CpeIHEee apuhMeTHIeCKOe,
MEIHaHa, HanOOJIbIIIEE U HANMEHbIIIEE 3HA4YCHUA, pa3Max,
mUucTiepCHsi, CTAaHIAPTHOE OTKIIOHEHHE YHCIIOBOTO Habopa;
YMEHHE U3BJIEKATh, UHTEPIPETHPOBATH HHPOPMAIIHIO,
[pe/ICTABICHHYIO B TaONMUIaX, HA AUarpaMMax, rpadukax,
OTpaKArOIIYIO CBOMCTBA PEANbHBIX MPOILIECCOB U SBICHUI;
[PEICTABIATh HHPOPMAIIHIO C IIOMOIIBIO0 TAOIHUIL U THarpaMM;
MCCJICI0BATh CTATUCTHYECCKUE JaHHBIC, B TOM YUCJIE C
[pUMEHEHHEM I'pa)UUeCKUX METO/I0B U 3JIEKTPOHHBIX CPECTB;

- YMETh ONEPUPOBATH TOHATHIMHU: CIIyYAHHBIH OTIBIT H
CydaiiHOE COOBITHE, BEPOSATHOCTD CIy4ailHOTO COOBITHS;, YMEHUE




BBIUUCIISITH BEPOSITHOCTD C HUCIOJIB30BaHUEM TpapuuecKux
METOOB; IPUMEHSTH (DOPMYJIBI CIIOKEHUS U YMHOKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (DaKTHI U OPMYIIBI IIPH
PELICHUH 33/]]a4; OLICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI;
3HAKOMCTBO CO CITy4aiiHBIMM BETMUMHAMU; YMEHUE ITPUBOIUTD
pUMEpPBI MPOSBICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOAHBIX U
0OIIIECTBEHHBIX SBICHUSIX;

- YMETh OIEPUPOBATH MOHATHAMU: TOYKA, IPSIMasi, TNIOCKOCTD,
MIPOCTPAHCTBO, IBYIPAaHHBIN YTOJI, CKPEUIHBAIOIINECS MPSIMBIE,
MapajuIeIbHOCTh U MEPIEHANKYIISIPHOCTD MPSAMBIX U TUIOCKOCTEH,
YTOJI MEXKAY IPSMBIMHU, YTOJI MEXY IPSIMOM U TUIOCKOCTBIO, YTOJI
MEK1Y IUIOCKOCTSIMU, PACCTOSTHHE OT TOYKH JI0 TUIOCKOCTH,
paccTOsIHUE MEXAY MPSAMBIMHU, PACCTOSIHUE MEKIY TUIOCKOCTSIMH;
YMEHHUE MCIIONB30BaTh MPU PELICHUHN 33a4 U3yUeHHbIE (DaKThl U
TEOopeMbl MJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYXKAaIOIIEero MHpa;

- YMETh OIEPUPOBATH MOHATHSIMU: MHOTOTPAaHHHK, CEUCHHE
MHOTOTpaHHHKA, Ky0, ImapaieNenure]], pu3Ma, THpaMuIa,
(dburypa v MOBEpXHOCTH BpaIlleHHS, IIHIIMH/P, KOHYC, Imap, chepa,
ceueHus (pUrypsl BpallleHUs, TNIOCKOCTh, Kacalomascs cepsl,
[UIMHApA, KOHYCA, IUIOIIA(b ITOBEPXHOCTH MUPAMUIbI, TPU3MBI,
KOHYCa, HWJIMHPA, IJI0MAaabs cepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumeia, MMpaMuIbl, TPU3MBI,
[UIMHApA, KOHYCa, [I1apa; yMeHHe N300pakaTb MHOTOTPaHHUKHU U
MMOBEPXHOCTH BPAIICHUS, HX CEYCHHS OT PYKH, C TOMOIIIBIO
YEePTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHHUE
pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMECHHUE
pacrio3HaBaTh NPABHIBHBIC MHOTOTPAaHHHKH;




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

- YMETb BBIYMCIIATh F€OMETPUYECKHE BEIMYHUHBI (JTIMHA, YOI,
[1011ab, 00BEM, TUIONIA/Ib TOBEPXHOCTH ), UCTIONIb3YS
M3ydeHHbIE POPMYJIBI U METOBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpPHOE IIPOU3BE/ICHUE, YTOI MEXKAY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YMCIIO0; HAXOAUTh C
[TOMOILBIO N3YYEHHBIX (POPMYIT KOOPJMHATHI CEPEUHbI OTPE3Ka,
[PacCTOSTHUE MEXKIY JBYMS TOUKAMU;

-yMeTb BBIOMPATh MOAXOIAMINN N3yYEHHBIN METO TSl peLICHHS
3aJjauy, pacro3HaBaTh MaTeMaTH4YeCKue (aKThl U
MaTeMaTHYeCKUEe MOJIENH B MPUPOIHBIX U OOIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH PUMEPDI
MaTEMaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTH4eCKON HayKn

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE CPE/ICTBA
MOVCKa, aHaN3a U
WHTEPIIPETAKA HHHOPMAITUH,
1 MTHPOpPMAIMOHHBIE
TEXHOJIOTHH JIJISI BBITOJTHEHUS
3a1a4 TpoeCcCHOHATBHON

J1CATCIIBHOCTH

B obnactu HONCHHOCTH HAYYHOT'O ITO3HAHU:

-c(hopMUPOBAaHHOCTD MHUPOBO33PEHUS,)
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOM TMPaKTUKH,
OCHOBaHHOTO Ha aore KYJIbTYD,

CIOCOOCTBYIOIIETO OCO3HAaHMIO CBOEr0 MecTa B
[TOJIMKYJIBTYPHOM MHPE;

- YMETh OIEpUpOBaTh MOHATUSAMH: palMOHAIbHAS (YHKIHA,
MokaszarenbHas GYHKLUS, CTeTeHHas QyHKIMS, JorapudMuieckas
(byHKLIMS, TPUTOHOMETpUYECKUEe (YHKUUHU, oOpaTHble (DYHKIHMHU;
YMEHHE CTPOHTH TpadUKH HM3YYEeHHBIX (YHKIWH, MCIIOIH30BaTh
rpaduKd TpU W3YYSHHH TIPOIECCOB W 3aBUCHUMOCTEH, NpH
pelmeHnH 3afad W3 JPYyruxX y4eOHBIX TMPEIMETOB W 3ajad W3
peaTbHON JKM3HU; BBIpaXKaTh (HOpMyJIamMH 3aBUCUMOCTH MEXIY]

BEJIMYHNHAMU,




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

- OCO3HAaHHUE IIEHHOCTH HAy4YHOW JIeATEeIbHOCTH,

FOTOBHOCTb OCYLIECTBIIATh IIPOECKTHYIO 51
CCIIEA0BATENIBCKYIO ACATENbHOCTh UHAUBUAYAIBHO)
1 B IPYILIIE.

Osnagenue YHUBEPCAIbHBIMU y4eOHBIMU

[I03HaBaTCJIbHBIMU ﬂeﬁCTBHﬂMHI

B) paboTa ¢ nHpOpMaLueii:

- BJIAJCTh HAaBBIKAMHU IIOJy4eHHUS WH(POpMAHUU W3
MCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSTEIBHO|
OCYIIECTBIISITh TOMCK, aHAN3, CHCTEMAaTH3aLUI0 |
MHTEPIIPETAMI0 HHPOPMAIMU PAa3IHYHBIX BUIOB H
(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_II/IOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUI B peUICHUN
KOT'HUTHBHBIX, KOMMYHHKAaTHUBHBIX

C

41

OpraHU3aIMOHHBIX 3a1a4 coOJIIoIEHNEM

TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€301acHOCTH,

TUTHEHBI, pecypcocOepekeHusi, TMpaBOBBIX U

- YMETh OINEPUPOBATH MOHSATUSMU: TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPAaBEHCTBO, CHCTEMa YPAaBHEHHA U
HEpPaBEHCTB, PAaBHOCUJILHOCTh YPaBHEHUM, HEPABEHCTB U CHUCTEM,
paloHaj bHbIe, UppaloHalIbHbIe, MOKAa3aTeNbHbIC, CTEIECHHBIE,
nmorapudmuueckue, ypaBHEHUS,

HCPaBCHCTBA U CUCTEMbI; YMCTh PCIIATh YPABHCHUA, HCPABCHCTBA]

TPUT'OHOMETPHYCCKUEC

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 peabHOMN JKU3HU;

yMETb CBOOOAHO ONEPUPOBaTH IOHATHUSMHU: JIBUYKEHUE,
[apajiesibHbI  IIEpEeHoc,
[IPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHKEe MOJNO0US, MOAOOHbIE
(bUrypsl; yMETh PacO3HABATh PaBHbIE U M10JI0O0OHBIE (PUTYPBI, B TOM
qKciie B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh UCIIOJIb30BaTh|

HaXOIUThH

CUMMCTpHUA Ha IIJIOCKOCTH W B

FCOMETPUYECKUE  OTHOIICHHUS, T€OMETPUUYECKUE
BETMYUHBI (JITMHA, YTOJI, IJIOIIa b, 00BEM) ITPHU PEIICHUH 3a7a4 U3

IIPYTUX y4eOHBIX NMPEAMETOB U U3 peaibHON KU3HU




PTUYECKMX  HOPM, HOPM  HH(DOpPMAIMOHHOMN
0e30IMacHOCTH;

- BIAQJICTh HABBIKAMH pACIIO3HABAHUS W 3aIIUTHI
nH(pOpManuu, 0e30macHOCTH|

JIMYHOCTH

nH(pOpMaAITMOHHOM

OK 03. [TnanupoBats u
[peaTn30BbIBATh COOCTBEHHOE
npogecCHOHATBHOE U
ITMYHOCTHOE Pa3BHUTHE,
MpeITPUHIMATEIBCKYIO

eI TeNIbHOCTD B
npodeccuoHabHOM cdepe,
MCTIOJIb30BATh 3HAHUS TI0
(buHAHCOBO TPAMOTHOCTH B
[PA3TTUYHBIX KU3HEHHBIX
CUTYaIUIX

B obnactu 1yXx0OBHO-HPaBCTBEHHOT'O BOCITUTAHMS:

-- c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
PTUYECKOTO MTOBECHUS;

- CIIOCOOHOCTh OIIEHWBATH CUTYAIUIO M TIPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKIaJa B IOCTPOCHHE
YCTOMYMBOTO OYIyIIEro;

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

OBnageHue
NIEHCTBUSAMMU:

a) CaMOOpraHnun3anus:

YHUBCPCAJIbHBIMU PETYIATUBHBIMH

- CaMOCTOSITEIbHO OCYIIECTBIISATH MO3HABATEIHLHYIO
JICATCIIBHOCTDb, BBIABIIATH HpO6J'IeMI)I, CTaBUTh U
hopmyTupoBaTh COOCTBEHHBIC

00pa3oBaTeNbHON  JEATEIBHOCTH ¥ YKHU3HEHHBIX

3a71a4u B

CUTyalHIX,

- YMEThb OIIEpUPOBATH MOHATUSAMU: paluoOHaIbHBIE,
MPPALMOHAJIBHEIE, IIOKa3aTeJIbHbIC, CTEIICHHBIE,
norapupMUUECKue,  TPUTOHOMETPUYECKHE  YpaBHEHUS U

HEPAaBEHCTBA, UX CUCTEMBI;
- YMCTb OICPUPOBATHL IMMOHATHAMU: MHOT'OT'PaHHUK, CCYCHHC
MHOTOTpaHHHMKA, KyO, TMapajuieNienumesl, Npu3Ma, HOUpamuia,
(urypa v moBepxXHOCTh BpalleHUs, IMIMHAP, KOHYC, map, cdepa,
ceueHHst (Urypbl BpalleHMs, IUIOCKOCTb, Kacarouascs cgepsl,
[UIMHApA, KOHYCa, TUIOIAAb MOBEPXHOCTH MUPAMU/IbI, IPU3MBI,
cdepsl,
nupamMmubl,

IUIOIIAAb 00BeM

napajjiejacnureaa,

KOHyca,  UWJIMHAPA,

[PSIMOYTOJIBHOTO

KyO0a,
MIPU3MBI,
[MTHH]IPa, KOHYCa, [apa; YMEHHE H300pakaTh MHOTOTPAaHHUKH U
[MOBEPXHOCTH BpAIICHHS, WX CEYCHUS OT PYKH, C IIOMOIIBIO
YEpTEHKHBIX WHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB; YMETh
[pacro3HaBaTh CHMMETPHUIO B TIPOCTPAHCTBE; YMETh Paclo3HaBaTh

IMPpaBUJIbHBIC MHOTOTPAaHHUKU,

YMEThb OIEPUPOBATH MOHATUAMU: NPSAMOYTOJbHAs CUCTEMA
KOOPIWHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
CymMMa|
HaxXOJUTh C

CKaISIpHOE IPOU3BEICHUE, Yrol MEXKAY BEKTOpamH,

BCKTOPOB, IIPOU3BCACHHWEC BCKTOpa HaA YHCIIO,

[MOMOIIbI0 U3YYEHHBIX (POPMYJT KOOPJIHWHATHI CEpeANHBI OTPE3Ka,

[pacCTOSTHUE MEXKIY JBYMS TOUKaMHU
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- CaMOCTOSITEJIBHO COCTaBIIATH IIIAH PELICHHUS]
MpoOJIeMBI  C  yY4eTOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTCHUH;

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

0) CAMOKOHTPOJIb:

MICIIOJIb30BAaTh IPUEMbl pe(pIEKCUU s OLEHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- YMETb OLEHUBaTb PHUCKU U CBOEBPEMEHHO
[IPUHUMATDH PEILIEHUS 10 UX CHUKEHHUIO;

B) SMOLIMOHAJILHBI WHTEJUIEKT, Mperoararoluii
Cc(OPMHPOBAHHOCTB:!

BHYTPEHHEN MOTHBALIMH, BKIIOYAIONIEH CTPEMIICHUE
K JOCTH)KCHHIO 1€MW W yCIEeXy, ONTHUMH3M,
MHUIIMATUBHOCTb, YMEHUE JIEUCTBOBAaTh, UCXOMAS W3
CBOHMX BO3MOKHOCTEH;

- OMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh,
OMOLMOHAIBHOE COCTOSHUE IPYTUX, YUUTHIBATH €T0|
[IpU OCYIIECTBICHUH KOMMYHHKAIMH, CIOCOOHOCTH
K COYYBCTBUIO U CONIEPEIKUBAHUIO;

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

KOH(JIUKTHI
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OK 04. DddexTuBHO
B3aMMO/JICHCTBOBATh U
[paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

FOTOBHOCTBH K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH U]
CaMOOTIPE/IEIICHUIO;

-OBJIa/ICHUE HAaBBIKAMU Y4eOHO-HCCIIETIOBATENBCKOM,
[MPOCKTHOM M COLMATILHOM JCSITEIHHOCTH;
OBrnajicHue YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH
MENCTBUSIMU:

0) COBMECTHAsI IeITEIIbHOCTb:

- TOHMMAaTh M HCIOJb30BAaTh IPEUMYIIECTBY
KOMaHTHOW ¥ MHIWBHyaTbHOH paboTHI;

- TNPUHUMATh II€JIM COBMECTHOM JESATEIHHOCTH,
OpraHU30BBIBATH U KOOPIUHUPOBATH ACHCTBUSA IO €€
TOCTH)KEHMIO: JIEUCTBHI,
[pactipeiesiiTh POJU C YYETOM MHEHHUM y4aCTHUKOB]
00CYKIaTh pe3ylbTaThl COBMECTHOM paboThI;

- KOOPAUHUPOBATH U BBIITOJHATD pa60Ty B YCJIOBHSIX]

COCTaBJIATHb IIJ1aH

[pEaTbHOTO, BUPTYAJBHOTO M KOMOWHHUPOBAHHOTO|
B3aMOJCHCTBUS;

- OCYIIECTBIIATh TO3UTHBHOE CTPATErHUYECKOE
[MOBEJICHNE B PAa3IUYHBIX CHUTYalUSX, IPOSBISATH
TBOPUYECTBO U BOOOpaskeHHE, ObITh MHUIIUATUBHBIM.

OBnazieHue  YHUBEPCAIbHBIMU  PETYJISATUBHBIMU
NICHCTBUSAMMU:

) IPUHATHE Ce0sl ¥ IPYTHX JIFOICH:

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

- IpU3HABATh CBOE MPABO U MPABO APYTHUX JIIOICH HA|

OIITNOKH;

- 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;
OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4alHbIMH BEJIMYMHAMM;, YMEHHME NPHUBOJUTH IPUMEPHI

[IPOSABJICHUA  3aKOHa OOJIBIIMX YHCEI B IIpUPOAHBIX H

OOIECTBCHHBIX SBJIICHUSX;

- YMETh CBOOOJHO OIEPUPOBATH MOHSITHSIMH: CTEIECHb C IICIBIM
MoKaszarejaeM, KOpeHb HATypaJlbHOM CTENEeHH, CTENeHb C
paIMOHAIbHBIM  ITOKa3aTesIeM, C JEHWCTBUTEIBHBIM

(BeH.IeCTBeHHLIM) IIOKa3aTcjieM, J'IOFapI/I(bM qucia, CHHYC, KOCUHYC

CTCIICHDb

1l TAHT'€HC MPOU3BOJIBHOTO YHUCIIA;
- YMETh CBOOOJIHO OINEpUPOBaTh MOHATHSAMHU: Tpapuk (QyHKIUH,
oOpaTHast pyHKUIMSI, KOMIIO3ULUs QYHKUIUH, JIMHEHHAs (QyHKIHS,

KBaspaTUuHass (QYHKIUS, CTeNeHHas (QYHKIUS C  LeJIbIM
[oKa3zareieM, TpPUTOHOMETpUYeCKue  (QYyHKIMHM, OOpaTHbIE
TPUTOHOMETPHYECKHE ¢byHKIUY, MoKa3aTeNbHast u

iorapupmuueckas GyHKUUU; YMETh CTPOUTH Irpauku (QyHKIUH,
BBITTOJIHATH Pe0OpazoBaHms rpauKoB PyHKIIHI;

- yMeTb HCHOJb30BaTh TpapuKd QYHKUUH I HM3Yy4YEeHUs
[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,
MepUOUIHOCTh byHKIHH, OTPaHUYEHHOCTh byHKIHH,
MOHOTOHHOCTh (DYHKITUH, SKCTpeMyM (YHKIIUH, HAUOOJbINEE 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

ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

OK 05. OcyiecTBiaTh yCTHYIO
1 TUCbMEHHYIO
KOMMYHUKaIMIO Ha
FOCYIApCTBEHHOM S3bIKE
Poccuiickoit @eaeparuu ¢
yueToM 0coOeHHOCTe!
COLMAJIBHOTO U KYJIbTYPHOI'O
KOHTEKCTa

B o0acTh 3CTETHYECKOrO BOCIIUTAHHUS:

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

- CHOCOOHOCTh BOCHPHUHUMATh DPA3JIMYHbIE BUJbI
MICKYCCTBA, TPAAULIUHA U TBOPYECTBO CBOETO U APYIHUX|
HapoJOB, OLIYLIaTh SMOLMOHAIBHOE BO3JECHCTBUE
MCKYCCTBa,;

- yOeX/IEeHHOCTb B 3HAUMMOCTH JI JINYHOCTU U
00I11eCTBA OTEYECTBEHHOTO U MHPOBOI'O MCKYCCTBA,
DTHUYECKHUX KYJIbTYPHBIX TPaAULMA M HAPOIHOTO

TBOPYCCTBA,
- TOTOBHOCTb K CAMOBLIPAKCHUIO B PA3HBIX BHAAX]
MCKYCCTBa, CTPCMIICHHUC MPOABJIATH Ka4ueCTBA

TBOPYECKOM JIMUHOCTH;

OBnajieHue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
TeiCTBUSIMU

a) oOmIeHue:

- OCYIIECTBIISATh KOMMYHHUKAIIMM BO BceX cdepax

- YMETh ONEpUPOBaTh MOHATUSAMHU: cpenHee apudmerndeckoe,
MeauaHa, HauOoJblllee W HAauUMEHbIIEEe 3HAYCHUS,

MUCIICPCH, CTAHAAPTHOC OTKJIOHCHUC YU CIIOBOTI'O Ha60pa; YMCHUC

pa3max,

M3BJIEKATh, HHTEPIPETUPOBATH UH(POPMALIUIO, ITPEICTABICHHYIO B
Ta0iuiax, Ha guarpammax, rpaukax, OTpakarollyl0 CBONCTBA
[pEATbHBIX MPOLIECCOB U SBICHUI; MPEACTABIATh HHPOPMAIUIO C
[OMOILbIO TAaOJUI] U AMarpaMM; HCCIel0BaTh CTaTUCTHYECKHE
TaHHbIE, B TOM 4YHCJIE C IPUMEHEHHEM IpauuyecKuX METO/I0B U
PIIEKTPOHHBIX CPEJICTB;

- YMEThb OIEPUPOBATH MOHATHAMH: TOUYKA, MpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYIPAHHBIM YTOJ, CKPEIIMBAKOLIUECS IPSIMBIE,
[MapaJUIEIbHOCTD U NEPIEHAUKYISIPHOCTD MPSMBIX U IIJIOCKOCTEM,
YTOJI MEXAY MPSAMBIMH, YTOJ MEXAY IMPSAMOH U MIOCKOCTBIO, YIOJ]
MEXIYy IUIOCKOCTSMH, PAacCTOSHUE OT TOYKM [0 IUIOCKOCTH,
[PACCTOSIHUE MEXKAY IIPSAMBIMU, PACCTOSTHUE MEKIY IUIOCKOCTSMY,
- YMETh HCIIOJIb30BaTh MPH PEIICHUH 33aa4 U3y4yeHHbIe (DaKThl U
TEOpeMBbl MJIAaHUMETPUHU; YMEHHUE OIIEHMBAaTh pa3Mepbl 00OBEKTOB
OKPY’KaoIEero Mupa

PKH3HMU;
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- pacmo3HaBaTh HeBepOAIbHBIE CpelcTBa OOIICHUS,

I[TOHHUMAaTh 3HAa4YCHUC CoraJIbHBIX 3HaKOB,

[pacIio3HaBaTh MPEIIOCHUIKH KOH()JTUKTHBIX
CUTYyallui ¥ cMsr4aTh KOH(IUKTHI;
- Pa3BEpHYTO U JIOTUYHO M3JaraTb CBOIO TOYKY)

BPCHUA C HCITIOJIb30BAHUEM SA3BIKOBBIX CPCACTB

OK 06. ITposiBisiTH
pak1aHCKO-TATPHOTUIECKYIO
MO3HIINIO, IEMOHCTPUPOBATH
0CO3HAHHOE NTOBEJCHNE Ha
OCHOBE TPaJUIIMOHHBIX
00I1IEUEIIOBEYECKHUX
[ICHHOCTEH, B TOM YHCJIE C
Y4E€TOM TapMOHHU3AINH
MEKHAIIMOHATBHBIX U
MEKPEITUTHO3HBIX OTHOIICHHH,
MPUMEHSTH CTAaHIAPTHI
QHTUKOPPYIITHOHHOTO
[OBEICHUS

OCO3HaHHE  O0y4aroUMMUCS

Fpa)I(I[aHCKOﬁ UICHTUYHOCTH,

pOCCHIiCKOH

- [IeJICHAIIPABJIEHHOE PAa3BUTHE BHYTPEHHEN MO3ULIUNY

JIMYHOCTH HAa  OCHOBC  JYXOBHO-HPAaBCTBCHHBIX|

[leHHOCTeH HapoaoB Poccuiickoit  ®Denepanuu,
CTOPUYECKUX

Tpaguluid, (GopMUPOBAaHHE CHUCTEMBbI

u HallMOHAIbHO-KYJIbTYPHBIX
3HAYUMBIX|
[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYILIHOHHOTO MHPOBO33pPEHHS,

[IPaBOCO3HAHHS, JKOJIOTUYECKON KYJIbTYpBHI,
CIIOCOOHOCTH CTaBUTh LENHU U CTPOUTH KU3HEHHBIE
[1JIaHBI,

B yacTu rpayk1aHCKOr0 BOCIIUTAHMUS:

OCO3HAaHUE CBOUX KOHCTUTYLHOHHBIX IIpaB U
00513aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOIIOPS/IKA;

IPUHATHUC TPpaAUIIMOHHBIX

HanmyOHAJIbHBIX,

06HIC'—IGJ'IOBC'-ICCKI/IX TYMaHHUCTHUYCCKUX 41

NICMOKPATUYCCKUX HGHHOCTeﬁ;

T'OTOBHOCTH IMPOTHUBOCTOATH UIaCO0JIOTuH

PKCTpEMHU3Ma, HaIMOHAIN3Ma, KceHooouw,
TUCKPUMHHAIIMA 110 COIMAIBLHBIM, PEITUTHO3HBIM,

[PACOBbIM, HATMOHAJIbHBIM IIPU3HAKAM;

- YMETb peliaTh TEKCTOBBIE 33/1a4H Pa3HbIX THIIOB (B TOM YHCIIE HA|
[IPOLIEHTHI, JOJM M 4YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb
TOBAapOB W YCIYyTr, HAJOTH, 3aJadyd M3 OOJAcTH YIpaBlEHUs
ITMYHBIMA M CEMEWHBIMU (DUHAHCAMH); COCTABISATH BBIPAKEHUS,
YPaBHEHHUsI, HEPABEHCTBA M HX CHUCTEMbl IO YCIOBHUIO 3aJa4H,
MCCIIEI0BATh IIOJIyYEHHOE peuieHue 51 OLICHUBATh
[PaBI0NOI00HOCTH PE3yJIbTATOB;

*ymemv onepuposamv NOHAMUAMU: ONpeoeneHue, aKCUuomd,
meopema, ciredcmeue, CEOUCMB0, HPUSHAK, O00KA3AMENbCMEO,
pasnocunvHble  QOpMYIUPOSKU;  yMemb  opMyIuposame
oOpamuoe U NPOMUBONONONCHOE YMEEPAHCOeHUe, NPUBOOUMb
npumepbl u KOHmMpnpumepbl, ucnoivL3o8ams — Memoo
MamemMamu4eckol — UHOYKYuu, nposooums  OO0KA3AmMeNbHble
paccysxcoenus npu  pewieHuu 3a0ad, OYEHUBAMb J02UUECKVIO
NpPABUILHOCMb PACCYHCOCHULL,

- *ymemo c80000HO onepuposams NOHAMUAMU.
nocnedosamenvHocmy, apugmemuueckasi npozpeccus,
ceomempuieckas — npoepeccus, — OeCKOHeuHo — yOblearwast
ceomempuieckas npoepeccusi; ymemu 3a0asambo
noCce0068amenbHOCMuU, 8 MoM YUCie ¢ NOMOWbIO PEKYPPEHMHbIX
(popmyn;

- *ymems 6blOUpaAmMb NOOX0OAWUL MEeMOO O/l peueHUs 3a0adu;
NOHUMAHUE 3HAYUMOCTNU MAMEMAMUKY 6 U3y4eHuu nPpUpoOHbIX U
00UeCMBEHHBIX NPOYECco8 U SAGNEeHUU; YyMemb pPACno3HA8AMb
8

1pOA6/IeHUe 3AdKOHO8  MamemamuKu uckyccemee,  ymeniob
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- TOTOBHOCTb BECTU COBMECTHYIO JI€ATEIbHOCTH B
MHTEepecax IPakJaHCKOro 0o0IIecTBa, y4acTBOBATh B
caMOyTpaBIeHUN B o0m1eo0pa3oBaTeIbHOM
OpraHU3alMK U IETCKO-FOHOIIECKUX OpraHu3alusix;
- yYMEHHE B3aUMOJIEUCTBOBATh C COLMAIbHBIMU
MHCTUTYTAaMU B COOTBETCTBUU C MX (DYHKUUAMHU U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'yMaHUTapHOW U BOJOHTEPCKOU
NEesITeNIbHOCTH;

[aTPUOTHYECKOIO BOCIIUTAHUSA:

- C()OPMUPOBAHHOCTh POCCHUUCKON TIpakIaHCKOM]
MICHTUYHOCTH, MATPUOTH3MA, YBAXKEHUSI K CBOEMY]
HapoJy, 4YyBCTBa OTBETCTBEHHOCTH Iepen PonnHoi,
FOpIOCTH 3a CBOM KpaH, cBOXO PonuHy, CBOM S3BIK U
KYJIbTYpPY, IpoLuIoe " HaCTOsALIEE]
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

- I1IEHHOCTHOE OTHOILIEHHE K TIOCYyIapCTBEHHBIM
CUMBOJIaM,  HMCTOPUYECKOMY U  IPUPOJHOMY
HacJleIuio, TMaMATHUKAM, TPaJAMLMSIM HapoJOB
Poccun, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUAX U TPYIE;

- yjeiiHas yOeKIeHHOCTb, TOTOBHOCTh K CITYKEHHIO
n 3ammre OTeuecTBa, OTBETCTBEHHOCTh 34 €rO
Ccyas0y;

OCBOEHHBIE  OOYYaIOIIUMHUCS  MEXIPEIMETHBIE
MOHSATHS W YHUBEpCalibHble Y4eOHble JIeHCTBUS
(perysisiTUBHBIE, MIO3HABATEIIbHBIE,
KOMMYHUKATHUBHEBIE);

NpUBOOUMb NPUMEPLL MAMEMAMUYECKUX OMKPLIMUL POCCUTICKOU
1 MUPOBOTI MAMEMAMUYECKOU HAYKU
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- ClIOCOOHOCTH UX MCIIOJIB30BaHUS B II03HABATEILHOM

14 COHH&HBHOﬁ IIPAaKTUKCE, TOTOBHOCTbB K

CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO u
OCYIIIECTBICHUIO yueOHOI JeSITeNIbHOCTH,
OpraHu3ali  y4eOHOro  COTpPYIHUYECTBA
[eJarornyecCKuMu pabOTHUKAMH U CBEPCTHUKAMU, K

yq9aCTHIO IMOCTPOCHHUHN I/IH,Z[HBI/I,HyaHBHOﬁ

C

B
00pa3oBaTEeNbHON TPACKTOPHH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-

M CCIIEI0BATEIBCKOM, POEKTHON U COMAIIBHOM
e TeTbHOCTH

OK 07. ConericTBOBaThH
COXPAHEHHUIO OKpYKarouei
Cpelbl, pecypcocOepekeHHIO,
[PUMEHSTH 3HaHUS 00
M3MEHECHUH KJIMMarTa,
[IPUHLINIIBI OEPEKITUBOTO
MPOU3BOICTBA, YPHEKTUBHO
IEICTBOBATh B YPE3BbIYANHBIX
CUTYyaIUsIX

- HC IIPUHHUMATb HeﬁCTBHH, IMPUHOCAIINUEC BPC/

OKpY>Karollen Cpere;
- yMeThb MPOTHO3HPOBATh  HEOIArONMPHUSATHHIC
OKOJIOTMYCCKHUE MOCICACTBUA MPCANPHUHUMACMBIX|

e CTBUMN, TPEAOTBPAIATh UX;
- pacIIMpPUTh ONBIT JEATEIBHOCTH 3KOJIOIMYECKOU

HaIPaBJICHHOCTH;
- pa3pa0aThIBaTh IUIaH pelIeHHs IPOOIEMbI C yUETOM
aHaIN3a UMEIOIINXCS MaTepHabHBIX u
HeMaTepHaIbHBIX PECYPCOB;

- OCYUIECTBJIATH  LI€JICHANPABICHHBIM  MOMCK
MepeHoca CpeicTB HW  CcrnocoOOB  NeicTBHA B

Mpo¢eCCHOHATBHYIO CPENy;
- YMCTb NICPCHOCUTL 3HAHHWA B IMO3HABATCIIBHYIO U

YMCThL OICpUPOBATH IMOHATHUAMU: Q)YHKHI/IH, HCIIPCPbIBHAA

(byHKLMsA, TOpPOM3BOJHAs,  IEpBOOOpa3Has,  ONpe/eTIeHHBIN
MHTETpaJl; yMETh HAXOAWTh IPOM3BOAHBIE AJIEMEHTAPHBIX|
(yHKIMI, MCTONb3ysd CIPaBOYHbIE MaTepHalibl, HCCIEAOBATh B

pOCTEHIINX CilydasX (YHKIMU HAa MOHOTOHHOCTb, HaXOJUTh
HauOOJbIIME M HaWMEHBbIINE 3HAYeHUs (QYHKIIMIA;
rpaduku c
MaTEMaTUYECKOr0 aHaJIW3a; IMPUMEHATh IPOU3BOIAHYIO IIpHU
pelleHnn  3a7ad peraTh
OPUEHTHPOBAaHHbIE 33JaYll HAa HauWOONbLIME W HAUMEHbIINE

CTPOUTH

MHOT'O4YJICHOB UCITIOJIB30BaHHEM arnmapara

Ha  JBUXXCHUE; IIPaKTUKO-
3HAYCHMUs], HA HAXOKIECHUE ITYyTH, CKOPOCTU U YCKOPEHUS;

- YMETb ONEpUPOBATh NOHATUSMHU: JBHKEHHE B IIPOCTPAHCTBE,
Mo100HbIE (PUTYPBI B MPOCTPAHCTBE; HCIOJIB30BATH OTHOILIECHUE

rionaied MOBEPXHOCTEM U 00bEeMOB MOAOOHBIX (UTyp MpH|

IMIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

[PEIICHUH 3a]1a4;
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- OpcjiaraTb HOBBIC IPOCKTHI, OLICHUBATL HACHU C
MIO3UIIMKU HOBU3HbI, OpPUTMHAJIBHOCTH, HpaKTquCKOﬁ

3HAUYMMOCTH;
- JaBaTh OILIGHKY HOBBIM CHUTYyallWsiIM, BHOCHTH
KOPPEKTHUBBI B JeSITCIIbHOCTD, OIICHHBATh

COOTBCTCTBHUC PE3YJIbTATOB LCIIAAM

- YMETh BBIYHMCISATH FCOMETPUYCCKUC BEIUYMHBI (JJIMHA, YTOJ,
[10111a/1b, 00BEM, TUIONIA/b TOBEPXHOCTH ), UCTIONB3Ys H3yUCHHBIC
(OPMYITBI U METOTBI

[1K 1.3. BeImoaHsaTh
rpaduveckne paboThI IO
COCTaBIICHUIO
KapTOrpagpuuecKux
MaTepruaioB

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIIE0BATEIIbCKOMN U
HpOGKTHOﬁ ACATCIbHOCTH, HAaBBIKAMHU Pa3pCIICHUS
pooIieMm;

- BBIABJTH IMPUYUHHO-CIICACTBCHHBLIC CBA3U H
AKTyallu3UpOBaTh 3a/lady, BBIABUTATH THIIOTE3Y €€
[PEIICHN S, HAXOIUTh ApIYMEHTHI IJIS I0KA3aTeIbCTBY|
CBOMX YTBEp)KICHMI, 3aJaBaThb MapaMeTpbl H
KpPUTEpPUU PEILLICHHUS;

- AQHAJIM3UPOBATH IIOJYUYCHHBLIC B XOJ€ PCHICHUA
3aga4yn Ppe3yibTaTbl, KPUTHYCCKU OLCHUBATH HX

ITOCTOBEPHOCTh, TPOTHO3HPOBATh HM3MEHEHUE B
HOBBIX YCJ'IOBI/ISIX;

-- YMETb MIePEHOCUTH 3HAHUS B TO3HABATENLHYIO U
MIPAKTUYECKYIO0 00JaCTH KU3HEIEATEIILHOCTH,

- yYMEeTh WHTETPUPOBATh 3HAHUS U3 PAa3HBIX|
MpeIMETHBIX 00IacTei;

- BBIIBUT'AaTh HOBBIC naceu, HpennaraTL
OpI/IFI/IHaJ'II)HI)Ie Ioaxoabl 1 pemeHI/m;
1 CIIOCOOHOCTD AX HCIIOJIL30BAHHUS B

[TO3HABATEIIBHON U COLMAIBHON IPAKTUKE

YMETb OIIEpPUPOBATH HOHATUSIMH: pauroHalIbHBIE,
MPPALMOHAJIBHEIE, IIOKa3aTeJIbHbIC, CTEIICHHBIE,
norapupMUUECKUe,  TPUTOHOMETPUYECKHE  ypaBHEHHS |

HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIEPUPOBATh IMOHATUAMU: TOYKA, MpsAMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPaHHBIA Yroj, CKPEIIMBAIOIIMECA NPSMBIE,
[apaJUIEIbHOCTD U MEPIEHANKYISIPHOCT NMPSMBIX U INIOCKOCTEH,
YTOJI MEXAY IIPSIMBIMU, YTOJI MEXAY IIPSIMOM U IJIOCKOCTBIO, YrOJl
MEXy IUIOCKOCTSIMHM, PAacCTOSHME OT TOYKH JO IUIOCKOCTH,
[paccTOsSIHUE MEXY MPSMBIMU, PACCTOSIHUE MEXKAY MIIOCKOCTSIMU;

- YMETb HMCIOJIb30BaTh MPU PELICHUU 3a/lad U3y4yeHHbIEe (aKThI U
TEOpEMBbl MJIAHUMETPUHU; YMEHHUE OLIEHMBAaTh pa3Mepbl OOBEKTOB
OKpYXKaroIlero Mupa

YMETb  ONEPUPOBATH CEYEHHUE
MHOTOTpaHHHMKa, KyO, Mapajulesienunes, Npu3Ma, NHUpaMuja,
(burypa u moBepXHOCTh BpallleHHs, LIWIMHIP, KOHYC, 1map, chepa,

MOHATUAMU: MHOTI'OT'PAHHUK,

cedeHus1 (UTYphl BpaIleHUs, TIJIOCKOCTh, Kacaromascs cdepsl,
[UITUHIpPA, KOHYCa, IUIONIAIb TOBEPXHOCTH MUPAMUIBI, TIPU3MBI,

cdepsl,
nupaMubl,

IUIOIIAb 00BeEM

napajiejacnumeaa,

KOHyca,  UWIMHAPA,

[PSIMOYTOJIBHOTO

KyOa,
MIPU3MBI,
[MUIMHApA, KOHYCA, apa; yMEHUe H300pakaTh MHOTOTPAaHHHUKH U
MOBEPXHOCTH BpAIICHHS, MX CEUEHUS OT PYKH, C TIOMOIIBIO
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YEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
[pacIioO3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMETh PacClO3HABATh
[IPaBUJILHBIE MHOTOTPAHHUKY;

- YMETb OIIEpUPOBATh IOHATUAMH: MNPAMOYIOJbHAsA CHUCTEMA
KOOPAMHAT, KOOPAUHATBI TOYKH, BEKTOp, KOOPAMHATBHI BEKTOPA,
CKAJIIPHOE IIPOU3BEICHHUE, YroJl MEXAY BEKTOpaMHU, CyMMA|
BEKTOPOB, IIPOM3BEICHUE BEKTOpPA HAa YHCIO;, HAXOIUTb C
MOMOIIBI0 M3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEAMHBI OTPE3Ka,
[PACCTOSIHUE MEXAY ABYMS TOUKaAMHU
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Bua yueOHoii padoThI

Oovem ¢ uacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 243
B T.Y.

OcHoOBHOe cojiep:KaHue 198
TeopeTudeckoe o0ydeHue 100
MPaKTUYECKHUE 3aHATHS 98
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COIeP:KaHMe (CoepKaHNe 36
MPUKJIAJTHOT0 MOIYJIfA)

BT. 4.

TeopeTudeckoe o0ydeHue

MPaKTUYECKHE 3aHATHS 36
NuauBuayaabHbId NPOEKT

IMpomexxkyTounas arrecTanus (IK3aMeH) 9
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

Conep:kanue y4eOHOTro MaTepuasia, JadopaTopHbie U

dopmMupyemMblie o01IHE U

HaumenoBaHue pa3jiesioB u . O0beM
Tem NpaKTH4YecKue padoThl, MPUKJIAJTHOH MOAYJ/Ib 4ACOR npogeccuoHaIbLHbIE
(ecu mpeyCMOTPEHBI) KOMIIEeTeHIIH U
1 2 3 4
Pasjen 1. [loBTopeHune Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 12 OK-01, OK-02, OK-03,
OcHoBHOeE coepxaHue (KOMOMHUPOBAHHbIE 3AHATHS) 4 OK-04, OK-05, OK-06,
Tema 1.1 Lesn u 3axaun Conepxkanue yueOHOro MaTepuasa 2 OK-07, IIK 1.3.
MaTeMATHKHU NPU OCBOEHUHU bazoBbie 3HaHUS U yMEHUS 110 MaTEMAaTHKE B IPO(PECCHOHAIBHOM U B
CHeNnaJIbHOCTH MTOBCETHEBHOM JI€ITEIHLHOCTH.
Tema 1.2 Yucna n Coneprxanue yueOHOro MaTepuasia 2
BbIUHc/IeHNus. Boipa:keHus u JleiicTBUsI HAJl TOJOKUTEIBHBIMHU M OTPULIATEIHLHBIMU YHCIAMH,
npeodpa3oBaHus OOBIKHOBCHHBIMH U JICCATUIHBIMU JIPOOSMHU.
JleiicTBus co creneHsMu, GopMyIibl COKPAIIEHHOTO YMHOKEHUSI.
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJIep:KaHue (MMPAKTHYECKHE 3aAHATHSA) 6
Tema 1.3 I'eomeTpus Ha Coneprxanue yueOHOT0 MaTepuasia 2
MJIOCKOCTH Bunel nnockux ¢Guryp u ux miomamib.
[IpakTHKO-OpHEHTHPOBAHHBIE 33]]a4l B Kypce T€OMETPHH Ha
IJIOCKOCTH.
Tema 1.4 IIpoueHTHbIE Coneprxanue yueOHOT0 MaTepuana 2
BbIYHCJICHHUS ITpocTblie MpOLEHTHI, pa3Hble CIIOCOObI UX BhIYMCIeHUS. CI10XKHbIE
MIPOIICHTEI.
Tema 1.5 YpaBHeHus u Copep:xanue yueOHOT0 MaTepuana 2
HepaBeHcTBa. CucTEMBI JluneiiHble, KBaApaTHbIC, APOOHO-TMHEHHBIC YpAaBHEHUS U
yYpPaBHeHHH HepaBeHcTBA. CrIocOOBI pelIeHUs CUCTEM JIMHEHHBIX YpaBHEHHI.
CucreMbl TMHEWHBIX HEPABEHCTB.
KoHTpoJibHbIE padoThI 2
Tema 1.6 Copepxanne yueOHOTO MaTepuana 2
BxoaHoi KOHTPOJIb Brruncnenus u npeoOpa3oBaHusi. Y paBHEHUS U HEPABEHCTBA.
I"'eomeTpHst HA TIIOCKOCTH.
Paznen 2. [IpsiMble U NJIOCKOCTH B MPOCTPAHCTBE 14 OK-01, OK-03, OK-04,
OcHOBHoOE coep:kaHue (KOMOMHUPOBAHHbIE 3AHATHS) 12 OK-05, OK-07, TIK 1.3.
| Coneprxanne yae6HOro Matepuana 2
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Tema 2.1. OcHOBHEIE€ NIOHATHSA
crepeomerpun. Pacnosoxenne
NPSIMBIX U IJIOCKOCTEN

IIpenmer crepeomerpun. OCHOBHBIE MOHATHUSA (TOUKA, psMas,
IJIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCUOMBI CTEPEOMETPHUH.
Ilepecekaromuecs, napajuleIbHbIE U CKPEILUBAIOIINAECS IIPSIMBIE.
IIpu3Hak 1 CBOMCTBO CKpEIIMBAIOIINXCS NPAMbIX. OCHOBHbIE
IIPOCTPAHCTBEHHBIE (PUTYPBHI.

Tema 2.2. [lapajuieIbHOCTD Copepxanne yaeOHOro MaTepuana 4
NPAMBIX, IPAMOH U [TapannensHble IpsiMast ¥ II0CKOCTh. Onpenenenue. [Ipusnak.
IUIOCKOCTH, IIOCKOCTe CgoiicTBa (¢ noka3atenbeTBoM). [lapaiienbHble MII0CKOCTH.
Omnpenenenue. [Ipusznak. CBolicTBa (¢ J0Ka3aTeabcTBOM). TeTpasap u
ero anemeHTsl. [lapamnenenunen u ero ayemMenTsl. CBOKCTBA
MIPOTUBOMNOJIOKHBIX TPaHel U JuaroHayiell mapasieienune/a.
ITocTpoenne ceuenunii. Pemenue 3anay.
Tema 2.3. Copep:xanue yueOHOro MaTepuana 4
IlepnieHAUKYISAPHOCTH [Iepnennukynsapusle npsamele. [lapamiensHble nTpsMele,
NPSAMBIX, IPAMOH U MEPIEeHIUKYISAPHBIE K IMI0CKOCTH. [Ipru3Hak neprneHaAuKyaspHOCTH
IUIOCKOCTH, INIOCKOCTEH NpAMON U TNIOCKOCTH. JlokazaTenbcTBO. [leprieHAMKYISp U HAKIOHHAS.
[lepniennukynspHbie MI0CKOCTH. [Ipu3HaK nepneHAUKYISIPHOCTH
IUI0CKOCTeM. Jloka3zaTenbCTRO.
Paccrosinus B mpocTpaHCTBE.
Tema 2.4. Coneprxanne y4eOHOro Marepuania 2
Teopema o Tpex Teopema o Tpex nepneHaukymsipax. JlokazaTenbcTBo. Yros Mexay
neprneHInKyJasapax MPSIMOM U TIOCKOCTBIO.
Yron Mexay MmIOCKOCTSIMH.
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJeP:KaHue (IPAKTHYECKHE 3aAHATHS) 2
Tema 2.5. IlapajuienbHble, Coneprkanne y4eOHOro Marepuania 2
neprneHInKyJIsipHbIe, Axcuomsl crepeomeTpud. [leprieHIuKyAIpHOCTD NPSAMON U
CKpelMBalomuecs npsiMbie TIJIOCKOCTH, MApauIeIbHOCTh ABYX MPSMBIX, TEPIIEHIUKYISIPHBIX
MIJIOCKOCTH, MIEPIEHIUKYISIPHOCTD IIIOCKOCTEM.
Paznen 3. KoopauHaTrsl 4 BEKTOPBI 12 OK-02, OK-03, OK-04,
OcHoBHOeE coepxkaHue (KOMOMHUPOBAHHbIE 3AHATHS) 8 OK-07,TIK 1.3.
Tema 3.1 /IekapToBbI Coneprxanne y4eOHOT0 MaTepurasia 4

KOOP/AUHATHI B IPOCTPAHCTBE.
Paccrosinne meskny AByMst
Toukamu. KoopamHnarsl
cepeauHbI OTpPe3Ka.

JlekapTOBBI KOOpIMHATHI B TpocTpaHcTBe. [Ipocreiimme 3a1auu B
KoopauHarax. PaccTtosiHue Mexay 1ByMsl TOUKaMH, KOOPIUHATHI
CepelNHbI OTPE3Ka.
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Tema 3.2 BexkTopnl B

Coneprxanue yaeOHOTo MaTepuasa

NMPOCTPAHCTBE. YTO0J MEKIY
BekTopamu. CkajisipHoe
npou3Be/leHUe BEKTOPOB

BexTops! B npoctpancTBe. C105k€HUE U BBIYMTAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uncio. Komruianapasie BekTopbl. CKansipHOe
IIPOU3BECHUE BEKTOPOB. Pa3iiokeHue BeKTopa 1o TpemM
HEKOMIUTAHApHBIM BeKTOpaM. KoopauHaTel BEKTOpa, CKaJISIPHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOPAUHATAX, YTOJI MEXAY BEKTOPAMHU,
YTOJI MEXAY IPSMOH U INIOCKOCTBIO, YTOJI MEXY TUNIOCKOCTSIMH.

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (IPAKTHYeCKHe 3aHATHA) 2
Tema 3.3 IIpakTuko- Copep:xanue yueOHOro MaTepuana 2
OopHeHTHpOBaHHbIe 3a7a4M Ha | KoopauHaTHas II0CKOCTh. BeIuncieHre pacCTOSHUN U IIJIOIAEH Ha
KOOP/JAMHATHOI NJIOCKOCTH riockoctu. KonnuecTBeHHbIE pacyeThl.
KoHnTpoJsibHbIe padoThl 2
Tema 3.4 Pemienne 3aaau. Coneprxanue yueOHOT0o MaTepuasia 2
Koopaunatbl 1 BeKTOpBI B JlekapToBBI KOOpAUHATHI B IPOCTpaHCTBE. BEKTOpHI B

npocrpancTBe. Cl0KeHUE U BHIYMTAHUE BEKTOPOB. Y MHOKEHUE

BekTOpa Ha yncio. Komranapusie BekTopsl. CkansipHOe

IIPOU3BE/ICHNE BEKTOPOB. PaziokeHue BeKTopa o Tpem

HEKOMIUIaHapHBIM BeKTopaM. [IpocTeiiine 3anaun B KOopAuHaTaXx.

Koopaunatsl BekTopa, pacCTOSIHUE MEX1Yy TOUKaMHU, KOOPIUHATHI

CEpeUHBI OTPE3Ka, CKAIPHOE IIPOU3BEIEHUE BEKTOPOB B

KOOpJMHATAaxX, YroJi MKy BEKTOPaMH, YroJl MEeXAY IpIMON U

IIJIOCKOCTBIO, YTOJl MEKY IJIOCKOCTSIMHU.
Pa3nen 4. Crenenu u kopuu. CteneHHast QyHKIUsI 14 OK-01, OK-02, OK-03,
OcHoBHOe conepxaHue (KOMOMHUPOBAHHbIE 3AHATHSA) 10 OK-04, OK-05, OK-07
Tema 4.1 Crenennas Coneprxanne yueOHOT0 MaTepuasa 4
(pynkuus, ee cBorcTBa [TonsiTHE KOpHS N-O CTENEHU U3 IEUCTBUTENIBHOTrO yncia. OyHKkuuu

y = 3/x ux cBoiicta u rpa¢uxu. CBoHCTBA KOPHS N-0if CTETEHH.
Tema 4.2 IIpeoOpa3oBanue Conepxanue yueOHOro MaTepuasa 2
BBIPA:KeHUH ¢ KOpHAMHU -0ii | [IpeoOpa3oBaHne MPPAMOHATBHBIX BBIPAKEHUH
CTENeHu
Tema 4.3 CpoiicTBa crenenu ¢ | Conepkanue yueOHOro Marepuasa 2
PALMOHAJIBHBIM H [TonsATHe cTeneHu ¢ J00BIM pallMOHAIbHBIM NOKa3aTeneM. CTerneHHbIe
JeHCTBUTEILHBIM (GbyHKIIMH, UX CBOMCTBA U TpadUKH.
NMOKA3aTeJISIMH

Coneprxanne yueOHOT0 MaTepuaia 4

22



Tema 4.4 Penrenue
HPPALMOHATBbHBIX YPABHEHH I
1 HEPABEHCTB

PaBHOCUIIBHOCTH MpPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.
Merons! ux pemenus. Pemenue uppaloHaabHbIX YPaBHEHUN U
HEPABCHCTB

KouTtpoJbHbIe padoThl 2
Tema 4.5 CTreneHu u KOPHH. Copep:xanue yueOHOro MaTepuana 2
Crenennast pyHKuusA Omnpenenenue creneHHON QyHKIMHU. Vcroap30BaHne ee CBOWCTB MPH
pelIeHnU YPaBHEHH 1 HEPABEHCTB.
Pa3nea 5. Iloka3aTeabHasi yHKous 12 OK-01, OK-02, OK-03,
OcHoBHOeE cojepxkaHue (KOMOMHUPOBAHHbIE 3AHATHSA) 10 OK-04, OK-05, OK-07
Tema 5.1 [loka3zarenbHast Copep:xanue yueOHOro MaTepuana 2
(pynkuus, ee cBolicTBa CreneHb ¢ MPOU3BOJILHBIM JICUCTBUTEIHHBIM ITOKA3aTEIIEM.
Omnpenenenre noka3aTenbHON (YHKIINH, C€ CBOMCTBA U TpaduK.
3HAKOMCTBO C MPUMEHEHUEM IMOKa3aTenbHoi QpyHKIuu. Penenne
MOKAa3aTeIbHBIX YPAaBHEHHH (PYHKIIMOHAIbHO-TPaApUUYECKHM METOIOM.
Tema 5.2 Pemienue Coneprxanue yueOHOro MaTepuasia 4
M0Ka3aTeJbHBIX YPaBHeHHH U | PenieHue noka3arenbHbIX YPaBHEHUH METOJIOM YPaBHUBAHHS
HEPaBEHCTB [OKa3aTesieil, METOJ0M BBEICHUSI HOBOW IEPEMEHHOM,
GbyHKIIMOHATBHO-TpauecKUM MeTOI0M. Perienne nmokasareabHbIX
HEPaBEHCTB.
Tema 5.3 Cucrembl Coneprxanue yueOHOT0 MaTepuasa 4
NOKa3aTeJbHbIX YPABHEHH Pemrenue cucreM nokasaTenbHbIX YPaBHEHMIA.
KoutpoJbHbie padoTsbl 2
Tema 5.4 Pemienne 3aau. Copep:xanne yueOHOT0O MaTepuana 2
Iloxka3zaTtenbHas QyHKUUSA Pemrenue nokazaTenpbHBIX YpaBHEHU METOJIOM YpaBHUBAHUS
IOKa3areyie 1 METOZ0M BBEICHUS HOBOU IepeMeHHOM. Perienue
MOKa3aTEIHbHBIX HEPABEHCTB.
Paznea 6. Jlorapudmpl. Jlorapupmuueckas GpyHKuus 20 OK-01, OK-02, OK-03,
OcHoBHOe coepxaHue (KOMOMHUPOBAHHbIE 3AHATHS) 16 OK-04, OK-05, OK-07,
Tema 6.1 Jlorapudgm yuciaa. Coneprxanne y4eOHOTO MaTepuasa 2 IK 1.3.
JlecATHYHBIN H HATYPAJIbLHBIH | PerieHne cucteM mokazareabHbIX YPaBHEHHIA.
Jorapu@pmsl, YuCJI0 €
Tema 6.2 CBoiicTBa Copepxanne yueOHOT0 MaTepuana 2
Jorapupmos. Onepanus CgoiictBa sorapudmon. Onepanust 1orapuGMupoBaHusl.
JorapugmupoBanus
Coneprxanne y4eOHOT0 MaTepuaa 2
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Tema 6.3 Jlorapupmuyeckas
(pyHkuus, ee cBOMCTBA

Jlorapudmuueckas GyHKIHS U €€ CBOWCTBA

Tema 6.4 Pemnenue Copep:xanue yueOHOro MaTepuana 6
Jorapupmmuyeckux [TonsTre norapudmudeckoro ypasHeHus. Onepanus
YPaBHeHMIi U HEPABEHCTB MOTEHLIUPOBaHUs. TPpU OCHOBHBIX METO/Ia PELICHHUSI IOTapU(PMUUECKUX
ypaBHEHUH: (QYHKIIMOHATHHO-TpAQHIECKUIA, METO]] IIOTEHIIUPOBAHUS,
METO/ BBEJICHUSI HOBOM niepeMeHHoM. Jlorapupmuueckue
HEPaBEHCTBA.
Tema 6.5 Cucrembl Copep:xanue yueOHOro MaTepuana 4
JorapupmMmuyecKkux AJNTOpUTM PELICHUs CUCTEMbI YpaBHEHUN. PABHOCUIIBHOCTh
YPaBHeHH Jorapu(MHUUECKUX YpaBHEHUHM U HEPABEHCTB.
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHNe (MPAKTHYeCKHE 3aHATHSA) 2
Tema 6.6 Jlorapugmsbl B Coneprxanue yueOHOro MaTepuasia 2
npupo/e U TeXHUKe [Ipumenenue norapudma. Jlorapudmudeckas cnupanb B npupoze. Ee
MaTeMaTUYECKUE CBOMCTBA.
KontpoJabHbie padoTsbl 2
Tema 6.7 Pemienne 3aaau. Coneprxanue yueOHOTo MaTepuania 2
Jlorapu¢gmsl. Jlorapudmuueckas ¢pyHkuus. Pemenue npoctenmmx
Jlorapupmuyeckast pynkuusa | orapudMuIeckux ypaBHEHUIA.
Pasnen 7. OCHOBBI TPMTOHOMETPHH. 30 OK-01, OK-02, OK-03,
OcHoBHOe coaepxaHue (KOMOMHUPOBAHHbIE 3AHATHS) 16 OK-04, OK-05, OK-06,
Tema 7.1 CopepxaHue yueOHOro MaTepuana 2 OK-07, 1K 1.3.
Tpuronomerpuyeckue Pannannas mepa yrna. [loBopoT ToOuku BOKpYT Hauajga KOOPAMHAT.
(pyHKIIUM POU3BOJIBLHOTO Ornpenenenue CUHyca, KOCUHYCa, TAHTEHCA U KOTAaHTeHCa. 3HAK!
yria, uncia. Paguannas u CUHYyCa, KOCUHYCa, TAHI'€HCA U KOTAHT'€HCAa 110 YETBEPTSIM.
rpaaycHasi Mepa yrJja 3aBUCHMOCTh MEXy CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT€HCOM
OJIHOTO U TOTO K€ YTIJia.
Tema 7.2 OcHOBHBIE Coneprxanne y4eOHOTO MaTepuana 4
TPUTOHOMETPHYECKHE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHTE€HC U
ToRIecTBa. DOpMYyJIbI KOTaHT'€HC YTJIOB o U - o. Dopmysibl npuBeaeHUs.
NpHUBeIeHUsl
Tema 7.3 Cunyc, KoCHHYC, Copepxanne yueOHOTo MaTepuana 4

TAHT€HC CYMMbI M PA3HOCTH
ABYX yriioB CHHYC H KOCHHYC

Cymma u pa3zHocTh cuHycoB. Cymma M pa3HOCTh KOCHHYCOB. CHHYC U
KOCHHYC ABOMHOIO yriia. @opMyJisl IOJOBUHHOTO YIJIA.
ITpeoOpa3oBaHusi CyMMBbl TPUTOHOMETPUYECKUX (PYHKIIMI B
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ABOMHOIO yrijia. ®opmy.ibl
MOJIOBUHHOTO yIJjia

IIPOU3BEICHUE U MIPOU3BEICHMS B CyMMy. BeIpaskeHne
TPUTOHOMETPUYECKHUX (PYHKIUH Yyepe3 TAaHTeHC MOJIOBHHHOTO
aprymenTa. [IpeoOpa3oBaHus NpOCTEHIINX TPUTOHOMETPUYECKUX
BBIPAKCHUM.

Tema 7.4 ®yHkumnu, ux Copep:xanue yueOHOro MaTepuana 2
cpoiictBa. CriocoObl 3a1anua | O0sacTh ONpeAeICHUS 1 MHOXKECTBO 3HaYeHUI QyHKuuil. YETHOCTD,
byHxumi HEYETHOCTD, MEPUOANIHOCTh QyHKIHH. CriocOOBI 3agaHus () YHKIIHA.
Tema 7.5 Copepxanne yaeOHOTo MaTepuana 2
Tpuronomerpuueckue OO6nacTp ornpeeneHuss © MHOXKECTBO 3HAUCHUH TPUTOHOMETPUYECKHIX
(yHKIMHU, UX CBOICTBA U ¢byskuit. Y€THOCTH, HEYETHOCTD, IEPUOTUIHOCTH
rpadpuxn TpUroHomerpuueckux ¢pynkiuii. Coiicta u rpaduku QyHKIUN y =
cosx,y =sinx,y =tanx, y = cotx
Tema 7.6 IIpeodpa3oBanue Coneprxanue yueOHOro MaTepuasia 2
rpagukoB CxkaTue u pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIUM.
TPUTOHOMETPUYECKHX [IpeoOpaszoBanue rpaduKOB TPUTOHOMETPUIECKUX (DYHKITHIA.
pynxumit
IIpodeccnonaIbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (MPaKTHYecKHe 3aHATHA) 2
Tema 7.7 Onucanue Copepxanue yueOHOT0O MaTepuana 2
NMPON3BOICTBEHHBIX Hcnonb3oBaHue CBONCTB TPUTOHOMETPUUYECKUX (DYHKLUH B
NpoLEecCOB ¢ NOMOIIbIO npodeccnoHaNbHbIX 3aa4ax.
rpagpukoB GpyHKUHH
OcHoBHoe cogep:kaHue (KOMOMHUPOBAHHbIE 3AHATHS) 10
Tema 7.8 O0paTHbIe Copep:xanue yueOHOTo MaTepuana 2
TPUTOHOMETPHYECKHE OO6paTHble TpUroHoMeTpuyeckue GyHkiuu. Mx cBolicTa u rpaguku.
GyHkunn
Tema 7.9 Coneprxanne y4eOHOTO MaTepuasa 4
Tpuronomerpuyeckue YpaBHeHuUEe COS X = a. YpaBHEH Sin X = a. YpaBHeHue tanx = a,
YPaBHEHHSI M HEPABEHCTBA cotx = a. Pemenue TpUroHOMETpUYECKMX YpaBHEHUH OCHOBHBIX
TUTIOB: TIPOCTEUIIIHE TPUTOHOMETPUIECKHAE YPABHEHUS, CBOISIINECS K
KBaJIpaTHBIM, peIllaeMble pPa3I0KEHUEM Ha MHOXKHUTEIH, OJTHOPO/IHBIE.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA
Tema 7.10 Cucremsl Copepxanne yueOHOT0 MaTepuana 2
TPUTOHOMETPHYECKHX CuCcTeMBI MPOCTEHIITNX TPUTOHOMETPUIECKUX YPaBHEHUIA.
YPaBHEeHH
KouTpoJsbHbie padoThl 2
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Tema 7.10 Pemienue 3axau. Copep:xanue yueOHOro MaTepuana 2
OCHOBBI TPUTOHOMETPHH. [IpeoOpa3oBanue TPUTOHOMETPUUECKUX BhIpaKeHUH. Pemenne
Tpuronomerpunueckue TPUTOHOMETPUYECKHUX YPaBHEHHUI U HEPABEHCTB B TOM UHUCIIE C
byHkuun WCTIOJIH30BAHNUEM CBOMCTB (DYHKITHIA.
Pa3nea 8. KomimiekcHble yncia 6 OK-01, OK-02, OK-03,
OcHoBHOE coepxaHue (KOMOUHUPOBAHHbIE 3AHATHS) 4 OK-04, OK-05, OK-06,
Tema 8.1. [TonsiTue Copep:xanue yueOHOro MaTepuana 2 OK-07,ITIK 1.3.
KOMILJIEKCHOT'0 YU CJIA. BBenenue nonsTre KOMIUIEKCHOTO YHCIIA, €T0 F€OMETpUYECcKast
Auredpanyeckasi gopma HHTEpHpeTanus. BeinosiHeHUE NeHCTBUI HAJl KOMIUIEKCHBIMU
KOMILJIEKCHOT'0 YU CJIA. YucllaMU, 3JJaHHBIMU B asirebpandeckoit hopme.
Tema 8.2. Coneprxanue yueOHOro MaTepuasia 2
Tpuronomerpuyeckas popma | Tpuronomerpuueckas Gopma KOMIUIEKCHOTO YKclia. Brinonnenue
KOMILJIEKCHOT'0 YU CJIA. JEeWCTBUI HaJl KOMIUIEKCHBIMU YHCIIaMH, 33/IaHHBIMU B
TpUroHomerpuueckoi dpopme. [lepeBoa KOMIIJIEKCHOTO YUCA U3
anreOpandeckoit OpMBI B TPHTOHOMETPHUYECKYIO U HA000POT.
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:kaHNe (MPAKTHYeCKHE 3aHATH) 2
Tema 8.3. [leiicTBus ¢ Coneprxanue yueOHOTo MaTepuania 2
KOMILIEKCHBIMM YHCJIAMM NPH | BrinogHeHue ASHCTBUN ¢ KOMITJIEKCHBIMU YUCJIAMH B pa3HBIX (hopmax,
peleHu NPUKJIAAHBIX 3214 | pelIeHne KBaIPaTHBIX YPaBHEHHIA.
Paznen 9. llpousBoanas pyHkiumn, ee npuMeHeHune 26 OK-01, OK-02, OK-03,
OcHoBHOe coaepxaHue (KOMOMHUPOBAHHbIE 3AHATHS) 22 OK-04, OK-05, OK-06,
Tema 9.1 IMousiTue CopepxaHue yueOHOro MaTepuana 4 OK-07, 1K 1.3.
NPou3BOAHOKH. DOpMYJIBI H OmnpezeneHne YUCI0BON MOCIEI0BATEIBHOCTH U CITIOCOOBI €€ 3a1aHusl.
npaBuJIa CaoiicTBa 4MCIIOBBIX NOCIen0BaTeNpHOCTEN. Onpeenenne npeaena
nuddepeHunpoBanus MIOCJIEI0BATEIBLHOCTU. BpIunciIeHne IPeIenoB MOCIe]0BATEIbHOCTEN.
[Ipenen pynkuuu Ha 6eckoneuHoctu. [lpenen pyHkunu B Touke.
[Tpupammenne aprymenta. [Ipupamenue dhyakiuu. 3agaumy,
MIPUBOANINE K TOHATHIO TPOU3BOAHOMN. Onpenenenne npon3BOIHOM.
AJTOpUTM OTHICKaHHSI TPOU3BOIHOM.
Tema 9.2 IIpousBoanbie Coneprxanne yueOHOTO MaTepuasa 4
CYMMBI, Pa3HOCTH ®opmynsl auddepenunponanus. [IpaBuna quddepeHrpoBaHus.
NpOu3Be/leHNsl, YACTHOI 0
Tema 9.3 IlpousBoanbie Coneprxanne yueOHOTO MaTepuana 2

TPUTOHOMETPHUYECKHX

Omnpenenenue cnoxxHoi pynkuuu. [IponsBoaHas
TpUroHOMeTpudecKux GyHKIMN. [Ipon3BoHas CIIOXKHON HYHKIINH.
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¢yuxkumii. [IpousBognas
CJI0KHOM (DYHKIHMH

Tema 9.4 IlonsiTHe 0
HeNpepPbIBHOCTH (PYHKIMHU.
MeToa MHTEPBAJIOB

Copep:xanue yueOHOro MaTepuana

[Tonsatue HenpepsiBHOM (yHKIMU. CBOMCTBA HETIPEPHIBHOM ()YHKITHH.
CBs3b MEXly HEIPEPBIBHOCTBIO U UG HEpEeHIUPYEMOCTBIO (DYHKIIUU
B TOUKE. AJITOPUTM PELIEHUS] HEPABEHCTB METOJJOM HHTEPBAJIOB.

Tema 9.5 I'eomeTpuyeckunii u
(puznyeckuii cMbICI
NMPOU3BOJIHOM

Copep:xanue yueOHOro MaTepuana

['eomeTpuyeckuii CMBICT MPOU3BOIHON (DYHKIIMH - YTIIOBOM
KOX(pPHUIHUEHT KacaTelbHOW K TpaduKy QYHKIIMH B TOUKE. Y paBHEHHE
KacaTelbHOU K rpaduky GyHKIIUU. AITOPUTM COCTABIICHUS ypaBHEHUS
KacarenbHOU K rpaduky ¢pyakiuu y = f(x).Duznueckuii cMbICT
MPOU3BOIHOM.

Tema 9.6 MoHOTOHHOCTD
¢pyaxuuu. Touku 3xcTpemyma

Copneprkanne yq4eOHOro MaTepuaia

Bospacranue u yobiBanue QyHKIMH, COOTBETCTBUE BO3pACTaHUS U
yObIBaHMs ()YHKIIMU 3HAKY MTPOM3BOAHON. [loHATHE TPOM3BOAHOM
BBICILIErO NTOPSIJIKA, COOTBETCTBUE 3HAKA BTOPOIl POU3BOIHOMN
BBIITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpe3Ke. 3a7auu Ha
MaKCUMYM U MUHUMYM. [IOHSATHE aCUMIITOTHI, CHOCOOBI UX
ornpezaeneHus. AITOPUTM UCCIEeI0BaHUS PYHKIIMH U TOCTPOCHHUS ce
rpaduka ¢ NOMOIIbIO MPON3BOIHON. JIpoOHO-TMHelHas GyHKLUs

Tema 9.7 UccaenoBanne
(yHkuuii 1 nocrpoenne
rpagpuxkos

Coneprxanue yueOHOT0 MaTepuasia

HccnegoBanue (l)yHKI_II/II/I Ha MOHOTOHHOCTb U ITIOCTPOCHUEC l"pa(l)I/IKOB.

Tema 9.8 HanooJunuiee u
HAaUMeEHbIIee 3 HAYCHUS

GyHxunn

Copep:xanue yueOHOTo MaTepuana

Haxoxxnenne HanOobIero 1 HAMMEHbIIETo 3HaYeHUH (QyHKIU,
MOCTpOEHHE I'pa)KOB MHOTOUJIEHOB C MCIIOJIb30BaHUEM amnmapara
MaTEMaTHYECKOT0 aHaJIN3a.

Tema 9.9 @uznyeckuii cMbICJI
NPOU3BOJAHOM B
npodeccuoHaJIbLHbIX 3a1a4ax

Conepkanue yaeOHOro MaTepuaia

Ouzndeckuil (MEXaHUYECKU) CMBICI IPOU3BOIHOM - MTHOBEHHAS
CKOPOCTh B MOMEHT BpeMeHH t: v = S'(t)

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHue (IPAKTHYECKHE 3aAHATHS)

Tema 9.10 Haxo:xxaenune
ONTUMAJILHOTO Pe3yJIbTAaTAa C
MOMOLIBLIO IPOU3BOIHOM B
NPaKTHYEeCKHUX 3a/1a4ax

Haunmenbiiee 1 HauOoIbIlIee 3HAUCHUE (bYHKI_II/II/I
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KonTposibHbIe padoThl

Tema 9.11 Pemenue 3anau. Copepxanne yaeOHOT0 MaTepuana 2
IIpousBoanas pyHkumuu, ee dopmynbl 1 paBuia nuddepeniupoanus. MccnenoBanue GpyHkmit
NnpuMeHeHue C MOMOIIIBIO MPOM3BOAHON. HanbomnbIiee 1 HauMeHblIee 3HaYeHUS

byHKIHH.
Pa3nes 10. MHOTOTpaHHUKH U TeJIa BPallleHUs 34 OK-01, OK-02, OK-03,
OcHoBHOE coepxkaHue (KOMOMHUPOBAHHbIE 3AHATHS) 12 OK-04, OK-05, OK-06,
Tema 10.1 Bepmmnnbl, pedpa, Copep:xanue yueOHOro MaTepuana 2 OK-07,TIK 1.3.
rPpaHU MHOTOTPAHHUKA [Tonatue MuOrorpannuka. Ero snemMenTsl: BepuInHbI, pedpa, TpaHy.

Junaronans. Ceyennie. Boinmykiible ¥ HEBBIMYKIIBIC MHOTOIPAaHHUKHU.
Tema 10.2 [Ipusma, ee Coneprxanue yueOHOro MaTepuasia 2
COCTaBJISIIOIIIME, CeYEHMHe. [Tonsitue npusmel. Ee ocHoBanus 1 00KOBBIE TpaHU. BricoTa mpU3MBI.
IIpsimasi ¥ IpaBUJIbHAsA [Ipsimas n HaknoHHasA npusma. [IpaBribHas npusma. Ee ceuenne.
NPHU3MBbI
Tema 10.3 [Mapanuenenunen, Coneprxanue yueOHOro MaTepuasia 2
Kky0. Ceuenne Ky0a, [Mapannenenunen, CBOCTBa MPSMOYTOJIBHOTO Mapalljiesienumnesaa, Kyo.
napaJuiejienumnena Ceuenue Ky0a, mapajienenunena
Tema 10.4 ITupamuna, ee Coneprxanue yueOHOT0 MaTepuasia 2
COCTABJISAIOIHE, CEYEHHE. [Mupamuna u ee anementsl. Ceuenue nupaMusl. [lpaBunsHas
IIpaBunbHass nupamMuaa. nApaMua. Y CeYeHHasi MUPAMHIA.
YceueHHasi nMpaMuaa
Tema 10.5 BokoBasi u motHas | ConeprkaHue yueOHOro Marepualia 2
MOBEPXHOCTH NMPHU3MBI, [Tnomaas 60KOBOM U MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBL.
NUPAMUIBI
Tema 10.6 Cummetpus B kyoe, | ConepkaHue yueOHOro Mmarepuaa 2
napaJjiesjenuinesne, npusme, CuMMeTpHsi OTHOCUTEITBHO TOYKH, TPSIMOH, TUTOCKOCTH. CHMMETpHS B
nupamuje KyOe, nmapajuieenunesie, npusMe, nupamue.
IIpodeccHoHaTBbHO-OPHEHTHPOBAHHOE cojlep:KaHue (MIPAKTHYECKHE 3aHATHS) 2
Tema 10.7 llpumepsi Copep:xanne yueOHOTO MaTepuana 2
CHMMeTpHIi B npodeccuu CumMeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY.
OcHoBHOe coaepxaHue (KOMOMHUPOBAHHbIE 3AHATHSA) 16
Tema 10.8 Ilnsmmuap, ero Conepxanue yueOHOro MaTepuasa 2
cocrapsiiomue. Ceuenue Hununaap u ero snemenTsl. CeueHne nuInHApa (MapaienbHoe
HUJIHHAPA OCHOBaHUIO U ocu). Pa3zBepTka mumHpa.

Coneprxanne yueOHOT0 MaTepuaia 2
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Tema 10.9 Konyc, ero
cocrasjsiromue. Ceuenune
KOHYcCa

Konyc u ero anementsl. Ceuenne KoHyca (MapaijieibHOE OCHOBAHHUIO
U MIPOXO/IsIIee Yepe3 BEpIIMHY), KOHUYeCKue ceueHus. Pa3BepTka
KOHYyca.

Tema 10.10 ¥YceueHHblit Copepxanne yaeOHOT0 MaTepuana 2
KOHYyc. CeueHHe yCEeUYEHHOT 0 Yceuennsiit konyc. Ero obpasyromast u Beicota. CeueHne yCeueHHOTo
KOHYCa KOHyca
Tema 10.11 Ilap u chepa, ux | Conepkanue yueOHOro Marepuaiia 2
cevyeHust ap u cdhepa. Bzaumuoe pacnonoxenue chepsl U IIOCKOCTH.
Ceuenue mapa, cepsl.
Tema 10.12 [TousiTue 00 Copep:xanue yueOHOro MaTepuana 2
o0beme Tesia. OTHOIIEHHE [TonsTre 06 o6beMe Tena. OObeM Kyda U IPSIMOYTOIEHOTO
00beMOB MOT00HBIX TeJ napauienenuneaa. O6beM npusMsl U MIMHAPA. OTHOLIEHHE 00hEMOB
MOAOOHBIX TEJI.
Tema 10.13 Copep:xanue yueOHOTo MaTepuana 2
O0beMbl M NJIOIATH O6bemMbl nupamuabl U KoHyca. O0bem mapa. [Tnomanu noBepxHocren
MOBEPXHOCTEH TeJl TeJl.
Tema 10.14 KomOunauuu Coneprxkanue yueOHOro Matepuasa 2
MHOTOTPAHHUKOB U TeJl KoMOuHamm reoMeTprIecKux Tell.
BpallleHHUs
Tema 10.14 KomOunauuu Coneprxanue yueOHOT0 MaTepuasia 2
MHOTOTPAHHUKOB U TeJl KoMOuHammu reoMeTpuuecKux Ted.
BpallleHHUs
Tema 10.15 Copep:xanue yueOHOTo MaTepuana 2
I'eomerpuueckue Hcnonps3oBanre KoMOMHAIINIT MHOTOTPAHHUKOB M TEJ BPAIICHUS B
KOMOMHAIIMH HA MPAKTHKE MPAKTUKO-OPHEHTHPOBAHHBIX 33/]auax.
Tema 10.16 IIpaBusIbHBIE Coneprxanne y4eOHOTO MaTepuasa 2
MHOI'OrpaHHMKH, UX cBoiicTBA | [loHsATHE MpaBUILHOTO MHOTOTpaHHKKA. CBOMCTBA MPaBUIIBHBIX
MHOTOTPaHHUKOB.
KoHTpoJibHbIe padoThI 2
Tema 10.17 Pemrenue 3agau. Coneprxanue yueOHOro MaTepuasa 2
MHororpaHHuKH M TeJjia OOBeMBI | IJIOMIA/IH TOBEPXHOCTH MHOTOTPAHHUKOB M TEJT BPAIICHHS.
BpallleHHs
Pa3nea 11. [lepBooGpa3nas GpyHKIUM, ee IPUMEHEHHE 14 OK-01, OK-02, OK-03,
OcHoOBHOE coepxkaHue (KOMOMHUPOBAHHbIE 3AHATHS) 10 OK-04, OK-05, OK-06,
\ Coneprxanne y4eOHOT0 MaTepuaa 4 OK-07,ITIK 1.3.
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Tema 11.1 IlepBooOpa3Has
¢pynxnuu. IlpaBuiaa
HAXO0K/IeHUS ePBOOOPa3ZHBIX

3amada 0 BOCCTAHOBJICHUH 3aKOHA JIBMYKCHUS 110 H3BECTHOM CKOPOCTH.
[Tonsarue unterpuposanusi. O3HAKOMIJICHHE C IOHATHEM WHTETpaja u
nepBooOpasHoi ast dpynkiun y = f(x). Penenue 3aqaq Ha CBS3b
MepBOOOPA3HOH U €€ TPOU3BOTHOM, BEIUMCIICHHE MTEPBOOOPA3HOMN st
nanHo# ¢yHKuuu. Tabmua Gopmyst 11t HaX 0K ACHUS
11epBooOpa3HbIX. M3yueHne npaBuiia BEIYMCIEHUS] IEPBOOOPA3HOM.

Tema 11.2 [Lnomaab Copep:xanue yueOHOro MaTepuana 2
KPHMBOJIMHEIHOH Tpanenuu. 3aauyu, NIPUBOJAIIME K TIOHATUIO ONPEEIIEHHOI0 MHTErpaa - o
®opmy.ia HeloToHA - BBIYHCIICHUH TLIOIIAAN KPUBOJIMHEWHOM Tpamnenuu, o nepeMenieHuu
JleitOHuna To4ku. [lonsATHE OnpeneneHHoro uuTerpaia. ['eomerpuueckuii u
¢busnueckuii cMbIch onpeneieHHoro uaterpana. ®opmymna Herotona—
JleiiOHMIA.
Tema 11.3 Heonpenenennnlii nu | Conepxanue yueOHOTO MaTepuaia 2
omnpe/eeHHbIH HHTErPaJbI [ToHsiTHE HEONPEEIEHHOTO HHTETPaIa.
Tema 11.4 IlonsiTue 00 Coneprxanue yueOHOro MaTepuasia 2
onpeieJIeHHOM MHTerpajie Kak | ['eoMerpuueckuil CMbICH OINPeIeJICHHOI'O HHTErpaa.
IUIOINA/IM KPMBOJIMHEHOM
Tpaneuun
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (IPaKTHYeCcKHe 3aHATHA) 2
Tema 11.5 OnpeneneHHbIH Copep:xanne yueOHOT0 MaTepuana 2
HHTErpaJj B )KU3HU I'eomeTpuueckuil cMbica onpezeneHHoro uurerpana. @opmyna
Herotona - JleitOnumna.
Pemenue 3a1a4 Ha MpUMEHEHNE UHTETpaJIa AJisl BBIYUCICHUS
(bu3MYECKUX BEIUYUH U TUIOHIaAen
KonTpoJsbHbIe padoThl 2
Tema 11.6 Pemenue 3anau. Coneprxanne yaeOHOTO MaTepuasa 2
IlepBooOpasnas ¢pynkuuu, ee | [leppooOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHuUs nepBooOpas3HbIX. Ee
npuMeHeHHe MIPUMEHEHHE.
Pazgen 12. IlepBooOpa3Hasi pyHKIMH, ee IPUMEHEHHE 18 OK-01, OK-02, OK-03,
OcHoBHOe coiep:kaHue (KOMOMHUPOBAHHbIE 3AHATHA) 12 OK-04, OK-05, OK-07,
Tema 12.1 OcuoBubie nousitust | Cozepkanue yaeOHOT0 MaTepuaia 4 IK 1.3.
KOMOUHATOPHKH IlepecTaHOBKH, pa3MeIIEHUs], COUCTAHHUS.
Coneprxanne yueOHOTO MaTeprana 2
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Tema 12.2 CoObITHE,
BEPOSITHOCTH COOBITHS.
Ci10:xeHne M YMHOKEHUEe
BEPOSAATHOCTEM

CoBMecTHBIE U1 HECOBMECTHBIE COOBITHSI. TeopeMbl 0 BEpOSITHOCTH
CYMMBI COOBITHI. Y CIIOBHAsI BEPOSATHOCTh. 3aBHCUMBIEC U HE3aBHCUMBIE
coObITUs. Teopembl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITUH.

Tema 12.3 Iuckpernas Copep:xanue yueOHOro MaTepuana 2
cJIy4YyaiiHas BeIMYUHA, 3AKOH Bunel cinyyaiinbix BennuuH. OnpeneneHue TMCKPETHON CilydaiiHON
ee pacrnpejejieHust BEJIMYMHBI. 3aKOH pacHpe/esieHus JUCKPETHOM ClTy4yaliHOM BETUUHUHBI.

Ee unciioBbIe XapaKTEpPUCTHUKMU.

Tema 12.4 3agaun Copep:xanue yueOHOro MaTepuana 4
MATeMaTHYeCKO# CTATUCTUKH | Bapuanuonnsiii psia. [1onuron 4acToT U rucTorpaMma.

CraTucTHYeCKHEe XapaKTePUCTUKHU psiJia HAOIIOAAEMBIX TaHHBIX.
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHNe (MPAKTHYeCKHE 3aHATHSA) 4
Tema 12.5 BeposiTHOCTH B Coneprxanue yueOHOro MaTepuasia 2
npo)eCCHOHAJIBHBIX 321a49aX | OTHOCUTENIbHAS YaCTOTa COOBITHUS, CBOMCTBO €€ YCTOMYMBOCTH.

Cratuctudeckoe onpezaeneHne BepossTHOCTH. OIeHKa BEPOSTHOCTH

COOBITHSI.

Tema 12.6 CocTaBienne Coneprxanue yueOHOTo MaTepuasia 2
Ta0JUI M THATPaAMM Ha [TepBuunas 006paboTKa CTAaTHCTUUYECKUX NaHHBIX. [ paduueckoe nx
NMpPaKTHKe npencrasieHne. Haxoxmaenue cpetHux XapakTepUCTHK,
HaO0II0/1IaeMBIX JTaHHBIX.
KonTpoJsbHbIe padoThl 2
Tema 12.7 Pemenue 3aaau. Coneprxanue yueOHOT0 MaTepuasia 2
JJIeMEeHTbl KOMOMHATOPHKH, DOnemeHThl KOMOUHATOpUKH. COOBITHE, BEPOSITHOCTH COOBITHS.
CTATHCTHKHU U TEOPHH CrnoxeHne ¥ YMHOKEHUE BEPOSTHOCTEH.
BEPOSATHOCTEH
Pa3nen 13. YpaBHeHUsI H HePaBEHCTBA 12 OK-01, OK-02, OK-03,
OcHoBHOeE coepxkaHue (KOMOMHUPOBAHHbIE 3AHATHS) 10 OK-04, OK-05, OK-06,
Tema 13.1 PaBHOCH/IBLHOCTD Copep:xaHue yueOHOro MaTepuana 2 OK-07, 1K 1.3.
YpPaBHeHHIi U HEPABEHCTB. PaBHOCUIIBHOCTE YpaBHEeHHH U HepaBeHCTB. Omnpenenenus. OCHOBHBIE
OO01ue MeTobI peleHust TEOPEMbI PaBHOCHIILHBIX TIEPEX0/IaX B YPaBHEHUSAX M HEPABCHCTBAX.

OO111ie METOIbI pelIeHUs] YPaBHEHUI: Tepexo/l OT paBEHCTBA

(GYHKIUH K paBEeHCTBY apI'yMEHTOB JIJI1 MOHOTOHHBIX (DYHKITUH, METO/T

pa3NoKEeHUsI HA MHOKHUTEIHN, METOJI BBEJICHUSI HOBOW TIEPEMEHHOM,

(hYHKIIMOHATEHO-Tpa)UUECKHUI METO/I.

Coneprxanne y4eOHOT0 MaTepuaa 2
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Tema 13.2 I'padpuuecknii
METO/I pellieHUsl YPABHEHHIA,
HEPaBEHCTB

OO111e METObI peIIEHUs] HEPAaBEHCTB: IIEpeXo OT CPABHEHUS
3Ha4eHUH PYHKIUH K CPAaBHEHUIO 3HAUEHUI apryMEHTOB JIs
MOHOTOHHBIX (DYHKIIMI, METOI HUHTEPBAJIOB, (DYHKIIMOHAIBHO-
rpaduueckuii Mmeton. ['paduueckuii METO pelieHUs YpaBHEHHA U
HEPABEHCTB.

Tema 13.3 YpaBHeHusi u Copepxanne yaeOHOTo MaTepuana 2
HepaBeHCTBa ¢ MOJYJIeM Onpenenenue Mmonyis. PackpeiTe MOJIyJIsl IO OIIPEEICHHUIO.
[Ipocreiine ypaBHEHUs U HEpAaBEHCTBA ¢ MoAyJieM. [IpumeHnenue
PaBHOCHUJIBHBIX IIEPEXO0/I0B B OIPEICICHHBIX TUIIAX YPAaBHEHUHN U
HEPABEHCTB C MOJIYJIEM.
Tema 13.4 YpaBHeHus1 u Copep:xanue yueOHOro MaTepuana 2
HEPABEHCTBA ¢ MapaMeTrpaMu | 3HaKOMCTBO ¢ apameTpoM. [Ipocreiinue ypaBHEHUS 1 HEPABEHCTBA C
MapaMeTpPOM.
Tema 13.5 Pemienue 3axau. Copep:xanue yueOHOro MaTepuana 2
YpaBHeHUs M HEPaBEHCTBA OO01ue MeTo/bl pellieHusl ypaBHEHU. Y paBHEHUs U HEPaBEHCTBA C
MOJIyJIEM U C IMapaMeTpaMHu.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlepKaHue (IPAKTHYECKHEe 3AHITHS) 4
Tema 13.6 CocTaBiienne n Conepxanue yueOHOro MaTepuaa 4
pemienue NpoeccHOHANLHLIX | PemeHne TeKCTOBBIX 33124 MPO(ECCHOHAILHOTO COJICPKAHMUS.
3aa4 ¢ NOMOIIbI0 YPABHEHUM
IIpoMe:xxyTOo4YHasi aTTecTalus (IK3aMeH) 9
Bcero: 343

*IIpogheccuoranbHO-OpUEHMUPOBAHHOE COOEPAHCAHUE MOdCem Oblmb pacnpeoeneHo Nno pazoeiam (memam) uiu CKOHYEHMpPUpo8awHo 8 pazoeie

IIpuxnaonou Mooynb, a makdce peanu3yemcs nOCPeoCmeoM peuleHus: NPAKMUKO-OpUeHmupoB8aHHbIX 3a0ay 8 MeMamudeckux Mooyuax
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3. YcioBus peaju3ainuu NporpaMmmal 001eo0pa3oBaTesbHON JUCHUILTHHBI

3.1. lnsa peanu3anuu NPOrpaMMbl JMCHUIIMHBI T0JKHBI ObITh MPETYyCMOTPEHbI CJIeAyIolue
crenuaJbHble MOMeIIeHHS

Peanu3arus mporpaMMbl JUCHHUILTAHBI TPEOYeT HATMYUS y4eOHOrO KaOMHETa MAaTEeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa!

- MOCAJIOYHBIE MECTA IO KOJMYECTBY 00YJArOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpoeCCHOHATEHO OPUCHTHPOBAHHBIC 3aJaAHHS,

- MaTepHUalIbl HK3aMeHa.

TexHuueckue cpencTra 00y4IeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTMIICH3MOHHBIM ITPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UnpopMmanoHHoe obecrniedeHne peajn3aluu NporpaMmmbl

OcHoBHbIe HcTOYHUKH (ON):
1. MaremaTuka: anrebpa v Hadyajaa MaTeMaTHIECKOTO aHAIN3a reoMeTpus. Anredpa u Havana

Marematuueckoro ananuza 10-11 kmacc. ba3oBslii u yrimyonénusiit ypoBuu : Yueonuk / ILA.
Anumos, FO.M. Konsirun, M.B. Tkauésa [u ap.] — Mocksa : [Ipocsemienue, 2023. — 464 c.
— ISBN 978-5-09-107210-5. — URL: https://book.ru/book/951213

2. Marematuka: anredpa U Hauanza MaTeMaTH4eCcKoro aHanusa reomerpus. ['eomerpus. 10-11
kiacc. ba3zoBslit v yriny6nénnsiit ypoBau : Yuebuuk / JI.C. Atanacsu, B.®. byty3os, C.b.
Kamomies [u ap.] — Mockaa : [Ipocsemienne, 2023. — 288 ¢. — ISBN 978-5-09-103606-0.
— URL: https://book.ru/book/951348

JlonoaHurenbHbie ncTounuku (JIN):

1. bBammakoB, M.!. Matemartuka : yuyeOnuk / bammmakoB M.M. — Mocksa : KuoPyc, 2021.
— 394 ¢. — ISBN 978-5-406-08166-2. — URL.: https://book.ru/book/939220

2. bammakoB, M.U. Matemaruka. [Ipaktukym : yaeOHO-TIpakTHdeckoe mocodue / barmmakos
M.U., Dutraa C.b. — Mocksa : KaoPyc, 2021. — 294 ¢. — ISBN 978-5-406-05758-2. — URL.:
https://book.ru/book/939104

HNuTepHer-pecypcsl:
1. www.fcior.edu.ru (MupopMaIoHHbIe, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATCPHAIBI).
2.  www.school-collection.edu.ru (Enunas xosutekuus IUQPPOBBIX 00pa30oBaTEIbHBIX

pecypcoB).
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4. KoHTPOJIb 1 OlIeHKA Pe3yJIbTATOB 0OCBOECHUS 00111e00pa30BaTe/ILHOM 1M CHUILITHHBI

KoHTpo.1b ¥ OueHKa pe3ynbTaToB OCBOEHUS 00I1e00pa3oBaTeIbHON AUCIUILUINHBI PACKPBIBAIOTCS

qgcpes3 AUNCHUIITIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

dbopMupoBanue  O0mMUX U

HpO(beCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ I10 pasaciiaM U TEMaM COACPIKAHUA y‘IC6HOFO mMarepuaJia.

Oob6masi/mpodeccnoHabHasA Pazgen/Tema Tun oueHoYHbIX
KOMIIeTeHIUA MeponpusTUs
OK 01. Beibupath crioco0sr P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

penieHus 3a1a4
npoQeCcCHOHAILHON
NEeSITeIbHOCTH TPUMEHHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

o/ct, 1.4.

P2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.6 I1-o/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 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

P 6, Temr1 6.1, 6.2, 6.3,
6.4,6.5,6.6, 6.7 I1-o/c, 6.8

YcTHBII onpoc
MaremaTtudecKnii JTUKTaHT
NunuBunyansHas
caMOCTOsTeNIbHAs paboTa
[IpeacraBnenue pe3yabTaToB
MPaKTHYECKUX padoT
3aiuTa TBOpUYECKUX padoT
3ammTa UHAUBUAYaIbHBIX
MPOEKTOB

KonTponbhas padora
Brimonnenue 3aganuii Ha
JK3aMEHE

OK 02. cnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJn3a U UHTEPIPETAINH
uH(popManuu, 1
WH(OPMAIMOHHBIC TEXHOJIOTUN
JUTSL BBITIOJTHEHUS 3a/1a4
npodecCHoHaNBHOM
JESITEIIbHOCTH

P1,Temal.1,1.2, 1.3 II-o0/c,
1.4,

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

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 T1-0/cC,
73,74

TectupoBanue

YcTHBII onpoc
MaremaTHyecKui TUKTAHT
NunuBunyansHas
camocTosITeNbHas paboTa
[IpencraBnenue pe3yabpTaToB
NPAaKTUYECKUX paboT
3amura TBOpUECKUX padoT
3amuTa MHANBUTyaJIbHBIX
IIPOEKTOB

KonTponbnas pabora
Brimonnenue 3aganuii Ha
JK3aMeHe

OK 03. IlnmanupoBats n
peann3oBBIBATh COOCTBEHHOE
npodecCHOHAIBHOE U IUYHOCTHOE
pa3BHTHE,
HpeAPUHIMATEIBCKYIO

P1,Temal.1,1.2, 1.3 IT-o0/c,
1.4.

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

TectupoBanue

YeTHBIN onpoc
MareMaTU4ecKuil TUKTAHT
NunuBunyanbHas
caMoCTOsTeNIbHas paboTa

! NpodeccnoHanbHoe-opueHTUPOBaHHOE coaepKaHme
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JIeSTEIIbHOCTD B
npodeccnoHaabHOM chepe,
UCIIOJIb30BATh 3HAHUS T10
(rHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYaIUsIX

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

P4, Temnr 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, Temnr 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7I1-o/c, 6.8
P 7, Temn 7.1, 7.2 I1-0/C,
73,74

IIpencrasnenue pe3yabTaToB
MPAaKTUYECKUX paboT
3amuTa TBOpUYECKUX padoT
3amyTa UHAMBUAYATBHBIX
IIPOEKTOB

KonrtponsHas pabora
Brinmonnenue 3aganui Ha
9K3aMeHe

OK 04. DddexTuBHO
B3aMMO/ICHICTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/IE

P1,Temal.1,1.2, 1.3 IT-o0/c,
14.

P2, Temnr 2.1, 2.2,2.3, 2.4,
2.5,2.6 I1-o/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 IT-o/c, 4.8, 4.9,
4.10

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

TectupoBanue

YceTHBIN onpoc
MaremaTtudecKkuii JTUKTaHT
NunuBunyansHas
caMOCTOsTeNIbHAs paboTa
[IpeacraBnenue pe3yabTaToB
MPaKTHYECKUX padoT
3amuTa TBOpUYECKUX padoT
3ammuTa MHAUBUAYaTIbHBIX
MPOEKTOB

KonTponbhas padora
Brinonnenue 3aganuii Ha
JK3aMEHE

OK 05. OcymecTBiATh yCTHYIO U
NUCbMEHHYIO KOMMYHHUKAIUIO HA
TOCYJapCTBEHHOM SI3BIKE
Poccniickoit denepanuu ¢ yuetom
0COOEHHOCTEHN COLMANbHOTO U
KYJIBTYPHOTO KOHTEKCTa

P1,Temal.1,1.2, 1.3 IT-o0/c,
14

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

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/C,
73,74

TectupoBanue

YeTHBIN onpoc
MaremaTHyecKuii TUKTAHT
NunnBunyansHas
camocTosITeNbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAaKTUYECKUX paboT
3amura TBOpUECKUX padoT
3amuTa MHAUBU Ty AJIbHBIX
IIPOEKTOB

KonTponbnas pabora
Brimmonnenue 3aganuii Ha
JK3aMeHe

OK 06. ITposiBIATE Tpak1aHCKO-
NaTPUOTHYECKYIO MTO3ULUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHNE HA OCHOBE
TPaIULIMOHHBIX
0011IeYeIIOBeYeCKUX IIEHHOCTEH, B
TOM YHCJIE C YIETOM
rapMOHU3aLUU
MEKHAI[MOHAJIBHBIX U
MEKPETUTUO3HBIX OTHOILIECHUH,

P1,Temal.1,1.2, 1.3 IT-o0/c,
1.4.

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

P5, Temsr 5.1,5.2, 5.3 II-
o/c,5.4,5.5,5.6

TectupoBanue

YeTHBIN onpoc
MaremaTuyecKui JUKTaHT
NunuBuayansHas
camMocCTosITeNbHas paboTa
[IpencraBnenue pe3yapTaToB
MPaKTUYECKUX padoT
3ammTa TBOPUYECKUX pabOT
3ammTa UHAUBUAYaIbHBIX
MIPOEKTOB
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MIPUMEHSATH CTaHAAPTHI
AHTHUKOPPYILIMOHHOTO MTOBEICHUS

KonrponsHas pabora
Brimmonnenue 3aganuii Ha
JK3aMeHEe

OK 07. ConelicTBOBaThL
COXPaHEHUIO OKPYKAIOIIEei
Cpelbl, pecypcocOepekeHHIO,
MPUMEHSTh 3HaHUS 00 U3MEHEHUU
KIIUMAaTa, PUHITAIIBI
OepexIIMBOro NPOU3BO/ICTBA,

3¢ (HeKTHBHO ACHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIIHIX

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

P 4, Temer 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

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

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

TectupoBanue

YcrHblii onpoc
MareMaTH4ecKuil JUKTAHT
NunuBunyanbHas
caMmocTosiTeNbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAaKTUYECKUX paboT
3amTa TBOpUECKUX padoT
3amuTa WHIUBHTYATbHBIX
MIPOEKTOB

KounTponbnas pabota
Breimmonnenue 3aganuii Ha
HK3aMeHe

1K 1.3. BemmonusaTts rpaduueckue
PpabOoTHI [0 COCTABJIEHUIO
KapTorpauueckux MaTepuaioB

P 1, Temsr IT-o/c, 1.3

P 2, Temsr II-o/c, 2.5,
P 3, Tems! IT-0/c, 3.3,

P 6, Temnl IT-0/c, 6.6,

P 7, Temnr IT-0/c, 7.7,

P 8, Temnr IT-0/c, 8.3,

P 9, Tems! IT-0/c, 9.10,
P 10, Temm! IT-o/c, 10.7,
P 11, Temm! I1-0/c, 11.5,
P 12, Temm! IT-0/c, 12.5,
P 13, Tems! IT-0/c, 13.6,

TectupoBanue

YcTHBII onpoc
MaremaTtudecKkuii JTUKTaHT
NunuBunyansHas
caMoCTOsTeNIbHAs paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT
3amuTa TBOpUECKHX paboT
3ammuTa MHAUBUIYaTbHBIX
MPOEKTOB

KonTponbhas padora
BrmosnHenue 3amanuii Ha
JK3aMEHE
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