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1. O0mas xapakTepucTHKa pado4eil nporpaMMsbl 00111€00pa30BATEJIbHON JTHCIUIITHHBI
«MartemaTuka»

1.1. Mecto AUCHMIUIMHBI B CTPYKType mnpodeccHoHaIbHOI 00pa3oBaTeIbHOI
nporpammsbl CI10:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaremaTuka» sBiseTcss 00s3aTebHOM 4YacTbhio
0011e00pa30BaTeIbHOTO IUKJIa 00pa3oBaTeNbHON nporpammsl B cootBerctBuu ¢ @I'OC CIIO
21.02.19 «3emJieycTpoiicTBOY.

1.2. I_Ie.]'II/I U IINTAHUPYEMBIE PE3YJbTATHI OCBOCHUS TUCHUIIINHBI:

1.2.1. Heab aucuunjiuHbl

Conepkanue mporpaMmbl  00IIe00pa3oBaTEIbHON  AUCHUIUIMHBL  «MareMaTuka
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3YJIbTAaTOB €€ U3yueHUsl B cOOTBeTCTBUU ¢ TpeboBanusmMu OI'OC
COO c yuerom npodeccuonanphoii Harpasiennoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30BaTe/JbHON JAUCHUILIMHBI B
coorBeTcTBMU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHne qucuuIuIMHA MeeT pu GpopmupoBanuu u passutuu OK u I1K.



O01mue KOMIETEeHINHU

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oo0mrue

I[ncumumﬂapnme

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

e TEIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

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

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

- UHTEpEC K pa3IMYHBIM chepam|
po¢eCCUOHAIBHON NeATETHHOCTH,

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMY
I[IO3HABATCIIbHBIMHN HeﬁCTBHHMHI

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOSITEIIBHO ¢dbopmynupoBaTh u
aKTyalu3upoBaTh 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)

MMapaMETPhI U KPUTEPHUU UX JOCTHUIKCHUSA,

-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 BBIYUCIICHUE 3HAYCHUN 1
peoOpa30BaHus BBIPAKEHUH CO CTETIEHSAMH U Jlorapudmamu,
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 HaXOUTh IPOU3BOIHBIE dJIEMEHTAPHBIX
(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 JBM)KEHUE; PeIIaTh 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 MBIILICHHE TIPU PEIICHUH
PKH3HCHHBIX IPOOJIeM

0) 6a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

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

- BBUIBJIATh TPUYMHHO-CJICJCTBEHHBIC CBSI3U U
AKTYaJIM3UPOBATh 3a/iady, BBIIBUTATh TUIIOTE3Y €€
[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 obmactu KHU3HCACATCIIBHOCTH,

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

BbIABUI'ATh HOBBIC naeu, 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
ITMYHBIMU M CEMEMHBIMU (PMHAHCAMU ); COCTABIIATh BBIPa)KEHUS,
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/ICTaBJICHHYIO B TabIUIaX, Ha AUarpammax, 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
CiIy4aifHOe COOBITHE, BEPOSTHOCTD CIIYYalfHOTO COOBITUS, YMEHHE




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 CITy4aifHBIMH BETMYMHAMU; YMEHUE IPUBOIUTD
pUMEpPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOAHBIX U
0OIIIECTBEHHBIX SBICHUSIX;

- YMETh OIEPUPOBATH MOHATHAMU: TOYKA, IPSIMasi, TNIOCKOCTD,
MIPOCTPAHCTBO, IBYIPAaHHBIN YTOJI, CKPEUIHBAIOIINECS MPSIMBIE,
MapajuIeIbHOCTh U NMEPIIEHANKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MEXKAY IPSMBIMHU, YTOJI MEXY IPSIMOM U TUIOCKOCTBIO, YTOJI
MEK1Y IUIOCKOCTSIMU, PACCTOSTHHE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSTHHE MEXTy IPSMBIMH, PACCTOSIHAE MEXK/y 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 BpalleHUs, INIOCKOCTb, Kacaroascs cepsl,
[UIMHAPA, KOHYCA, IUI0IIA/(b TOBEPXHOCTH MUPAMUBI, TPU3MBI,
KOHYCa, HWJIMHPA, IJI0MAaabs cepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumeia, MMpaMuIbl, TPU3MBI,
[UIMHApA, KOHYCa, [I1apa; yMeHHe N300pakaTb MHOTOTPaHHUKHU U
MMOBEPXHOCTH BPAIICHUS, X CEYCHHS OT PYKH, C TOMOIIBIO
YEePTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPAaBUIbHBIE MHOTOTPaHHUKH;




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, TUIONA/lb IOBEPXHOCTH ), UCTIONb3YS
M3ydeHHbIE POPMYJIBI U METOBI;

- YMETb ONIEPUPOBATh MOHATUSAMU: NPIMOYIOJIbHAS 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,
[pacCTOSIHUE MEKIY 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 CPEJICTBA
MMOMCKa, aHAIN3a U
WHTEpIpeTay HHPOPMAIIHUH,
1 MTHPOpPMAIMOHHBIE
TEXHOJIOTHH JIJIs1 BHITIOJTHCHHS
3a1a4 TpoeCcCHOHATBHON

JICATCIIBHOCTH

B obOnactu HNCHHOCTH 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;

- YMETb OIEpUpOBaTh MOHATUSAMM: palMOHAIbHAS (YHKIMA,
MokaszarenabHas GYHKLUSA, CTeNeHHas QyHKIMS, JorapudMuieckas
(byHKLIMS, TPUTOHOMETpUYECKUEe (YHKUUHU, oOpaTHble (DYHKIHMHU;
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 KAaK CpEICTBA B3aUMOJCHUCTBUSA MEXKNIY|
ITFOIbMHU U TIO3HAHUS MUPA;

- OCO3HAaHHUE IIEHHOCTH HAy4YHOW JIeATEeIbHOCTH,

FOTOBHOCTb OCYLIECTBIIATh IIPOECKTHYIO 51
ICCIIEA0BATENIBCKYIO ACATENbHOCT UHAUBUAYAIBHO)
1 B IPYILIIE.

Osnagenue YHUBEPCAIbHBIMU y4eOHBIMU

[I03HaBaTCJIbHBIMU ﬂeﬁCTBHﬂMHI

B) paboTa ¢ nHpOpMaLueii:

- BJIAJCTh HAaBBIKAMHU IIOJy4eHHUS WH(POpMAHUU W3
MCTOYHUKOB  Pa3HBIX THIIOB, CaMOCTOSTEIBHO|
OCYILECTBIISITh MOUCK, aHAIM3, CHCTEMATU3AIUI0 U
MHTEPIIPETAMI0 HHPOPMAIMU PAa3IHYHBIX BUIOB H
(bopM npesicTaBIeHNUS;

- cO3JaBaTh TEKCTbl B PAa3IMYHBIX (opmarax ¢

y4eTOM Ha3HaueHHs MHQOpMAlMM 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/IOHHLIX H

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

TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30MMacHOCTH,

TUTHEHBI, pecypcocOepekeHusi, TMpaBOBBIX U

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

HCPAaBCHCTBA U CUCTEMBI; YMCTh PCIIATh YPAaBHCHUA, 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 00JIacTel HAYKU U peaslbHOW KU3HH;

yMETb CBOOOAHO ONEPUPOBaTH IOHATHUSMHU: JIBUYKEHUE,

MapajuleNbHbIi  MEepeHoc,
[IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHHe MOA00US, MOJOOHBIE

CUMMCTpHUA Ha IIJIOCKOCTH W B

(burypsl; yMETh paclio3HaBaTh paBHbIE U MOAOOHBIE (PUTYPBI, B TOM
4KCiie B IPUPOJE, UCKYCCTBE, apXUTEKTYpE; YMETh UCIIOIb30BAThH
FCOMETPUYECKUE  OTHOIICHHS, HAaXOAUTh  T'€OMETPUYECKHE
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 DPACIIO3HABAHUS W 3aIUTHI
nH(pOpManuu, 0e30macHOCTH|

JIMYHOCTH

nH(pOpMaAITMOHHOM

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

eI TeNIbHOCTD B
npodeccuoHabHOM cdepe,
MCIIOJIb30BATh 3HAHUS 110
(buHAHCOBO TPAMOTHOCTH B
[PA3TTUYHBIX KU3HEHHBIX
CUTYaIUIX

B o6actu 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMS:

-- c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
DTHYCCKOTO IOBEACHUS;

- CIIOCOOHOCTh OIIEHWBATH CUTYAIUIO M TIPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-
HpPaBCTBEHHBIC HOPMbI U LICHHOCTH;

- OCO3HAHME JIMYHOTO BKJaJa B IIOCTPOCHUE
yCTOMYMBOIO OYIyIEro;

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

OBiageHue
IeCTBUSMU:

a) CaMOOpraHu3anus:

YHUBCPCAJIbHBIMU PETYIATUBHBIMH

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

00pa3oBaTeNbHON  JEATEIBHOCTH ¥ YKHU3HEHHBIX

3a71a4u B

CUTyalHIX,

- YMEThb OIIEpUPOBATH MOHATUSAMU: pauuoOHaIbHBIE,
MPPALMOHAJIBHEIE, IIOKa3aTeJIbHbIC, CTEIICHHBIE,
norapupMUUECKue,  TPUTOHOMETPUYECKHE  YpaBHEHHUS U

HEPAaBEHCTBA, UX CUCTEMBI;
- YMCTb OICPUPOBATHL IMMOHATHAMU: MHOT'OT'PaHHUK, CCYCHHC
MHOTOTpaHHHMKA, KyO, TMapajuieNienumesl, Npu3Ma, HOUpamuia,
(urypa v moBepxXHOCTh BpalleHUs, IMIMHAP, KOHYC, map, cdepa,
ceyeHUs: (UTYpBl BpaIlleHMs, IUIOCKOCTh, Kacaromasics chepsl,
[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 CEUCHUS OT PYKH, C TIOMOIIBIO
YEpTEHKHBIX WHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB; YMETh
[pacro3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; YMETh Paclno3HaBaTh

[MPpaBUJIbHBIC MHOTOTPAaHHUKH,

YMEThb OIEPUPOBATH MOHATUAMU: NPSAMOYTOJbHAs CUCTEMA
KOOPIWHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPJAWHATBHI BEKTOPA,
CymMMa|
HaxXOJUTh C

CKaISIpHOE IPOU3BEICHUE, Yrol MEXKAY BEKTOpamH,

BCKTOPOB, IIPOU3BCACHHWEC BCKTOpa HaA YHCIIO,

[MOMOIIbI0 U3YYEHHBIX (POPMYJT KOOPJIHWHATHI CEpeANHBI OTPE3Ka,

PAaCCTOAHNUE MCXKIY ABYMS TOUKaAMU




- 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 3HAHWM,
[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 PEILIECHUS 10 UX CHUKECHHUIO;

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;

- HMIIATUH, BKJIIOYAIOLIEH CHOCOOHOCTh MOHMMATh
OMOLMOHAIIBHOE COCTOSHUE IPYTUX, YUYUTBIBATH €TI0
[IpU OCYIIECTBICHUH 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. DddexTuBHO
B3aMMO/JICHCTBOBATh U
[paboTaTh B KOJJIEKTUBE U
KOMaH e

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,
pacripeenaTh poJid C y4eTOM MHEHUH YYaCTHHUKOB
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 BOOOpakeHHE, ObITh MHUIIUATUBHBIM.

OBnafieHue  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|

OIOKY;

- YMETb OIIEPUPOBATH MOHATUSAMU: CIy4alHbIN OIBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMETh BBIYHUCIATH
BEPOSTHOCTH C  HCIIOJNIb30BaHUEM TIpaUyUecKuXx METOJOB;
PUMEHATh (POPMYJIBI CIOXKEHHUS UM YMHOXKEHMsI BEpPOATHOCTEH,
KOMOUMHATOpHblE (akThl W (GOpPMYNIbl NPU pEIICHUH 3a/ad;
OLIEHUBATb BEPOSITHOCTU pEaJbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4alHbIMH BEJIMYMHAMM;, YMEHHME NPHUBOJUTH IPUMEPHI

[IPOSABJICHUA  3aKOHa OOJIBIIMX YHCEI B IIpUPOAHBIX H

OOIECTBCHHBIX SBJIICHUSX;

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

(BCH_IGCTBGHHLIM) II0Ka3aTcCJIeEM, norapmbM 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

orapupmuyueckas GyHKLUUU; YMETh CTPOUTH Ipauku (GyHKLIUH,
BBITOJIHATH MPeoOpazoBaHus rpauKoB PyHKIHII;

- 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,
byHKIH, byHKIIHH,
MOHOTOHHOCTh (DYHKLHH, SKCTpeMyM (PYHKIMH, HauOoJbliee U

MCPUOANIHOCTD OIrpaHUYCHHOCTD
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- pa3BHBATh CIIOCOOHOCTH MIOHUMATh MUP C ITO3HUILIUY]
PYroro yenoBeKa

HAaUMEHBIIEe 3HAYCHUS (QYHKIMHM HA MPOMEXKYTKE, YMETh
[IPOBOANTH UCCIICIOBAaHUE (PYHKIIHNH;

- YMEThb UCIOJB30BaTh CBONCTBA W Tpaduku QYHKIHA IS
pelICHUsT YpaBHEHH, HEPaBEHCTB M 3ala4 C MapaMeTpamu;
M300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOYKECTBA PEIICHHIA

ypaBHeHHﬁ, HEPaBCHCTB U UX CUCTEM

OK 05. OcyiecTBiaTh yCTHYIO
1 TUCbMEHHYIO
KOMMYHUKaIMIO Ha
FOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @eaeparuu ¢
yueToM 0coOeHHOCTe!
COLIMAIBHOTO U KYJBTYPHOTO
KOHTEKCTa

B o0acTh 3CTETHYECKOrO BOCIIUTAHHUS:

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

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

- yOeX/IEeHHOCTb B 3HAUMMOCTH JI JINYHOCTU U
00I11eCTBA OTEYECTBEHHOTO U MHPOBOI'O MCKYCCTBA,
PTHUYECKHUX KYJbTYPHBIX TPAgULUNA M HAPOIHOIO|

TBOPYCCTBA,
- T'OTOBHOCTb K CAMOBLIPAKCHUIO B PA3HBIX BHUAAX]
MCKYCCTBaA, CTPpCMIJICHUC MPpOABJIATH KaueCTBA

TBOPYECKOM JIMUHOCTH;

OBnazieHue YHUBEPCATbHBIMU KOMMYHHKATHBHBIMU
TeiCTBUSIMU

a) oOmIeHue:

- OCYIIECTBIISATh KOMMYHHUKAIIMM BO BceX cdepax

- YMETh OIEPUPOBaTH IMOHATUSMHU: CpelHEe aph(MEeTHUecKoe,

MeauaHa, HauOoJibllee M HAauMMEHbIIEe 3HAYEHUs, pa3Max,
nucrnepcus, CTaHJapTHOE OTKJIOHEHUE YUCIIOBOTO Habopa; yMeHue
M3BJIEKATh, HHTEPIPETUPOBATH UH(POPMALIUIO, ITPEICTABICHHYIO B
TabauIax, Ha AMarpamMmax, rpagukax, OTPakarollyl0 CBONCTBA|
peabHBIX MPOLECCOB U SABJICHUMN; MPEICTABIATh UH(OPMAIHUIO C
[OMOILbIO TAaOJIUI] U AMarpaMM; HCCIel0BaTh CTaTUCTUYECKHE
TaHHbIE, B TOM 4YHCJI€ C IPUMEHEHHEM IpapUMuecKuX METOJI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMEThb OIEPUPOBATH MOHATHAMH: TOUYKA, MpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYIPAHHBIM YIoJ, CKPEIIMBAKOLIUECS NPSIMBIE,
[MapaJUIEIbHOCTD U NEPIEHAUKYISIPHOCTD MPSMBIX U IIJIOCKOCTEM,
YTOJI MEXAY MPSAMBIMU, YTOJ MEXAY MPSAMOM U MJIOCKOCTBIO, YIOJI
MEXIYy IUIOCKOCTSMH, PAacCTOSHUE OT TOYKM [0 IUIOCKOCTH,
[PACCTOSIHUE MEXKAY IIPSIMBIMU, PACCTOSTHUE MEXKY IUIOCKOCTSAMH;
- YMETh HCIIOJIb30BaTh MPH PEIICHUH 33aa4 U3y4yeHHbIe (DaKThl U
TEOpeMBbl MJIAaHUMETPUHU; YMEHHUE OIIEHMBAaTh pa3Mepbl 00OBEKTOB

OKPYXKAOIIEro MUpa

PKU3HU,
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- pacmo3HaBaTh HeBepOAIbHBIE CpelcTBa OOIICHUS,

I[TOHHUMAaTh 3HAa4YCHUC CoraJIbHBIX 3HaKOB,

[pacro3HaBaTh MPEANOCHUIKU KOH()JTUKTHBIX
CUTYalluil ¥ cMAr4aTh KOH(MIUKTHI,
- pa3BepHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY]

B3PCHHS C UCIIOJIB30BAHUEM SA3BIKOBBIX CPEACTB

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

OCO3HaHHE  O0y4aroUMMUCS

Fpa)I(I[aHCKOﬁ UICHTUYHOCTH,

pOCCHIiCKOH

- [IeJIEHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHEN M103ULIUY]

JIMYHOCTH HAa  OCHOBC  JYXOBHO-HPAaBCTBCHHBIX|

[leHHOCTeH HapoaoB Poccuiickoit  ®Denepanuu,
CTOPUYECKUX

(hopMUpOBaHHE CHCTEMBI

" HallMOHAJIbHO-KYJIbTYPHBIX
TpaUIINM,

HCHHOCTHO-CMBICJIOBBIX

3HAYUMBIX|
YCTaHOBOK,
QHTUKOPPYILIHOHHOTO
DKOJIOTHYECKOH

MHUPOBO33PEHH,
[IPaBOCO3HAHU, KYJbTYpHI,
CIIOCOOHOCTH CTaBUTh LENHU U CTPOUTH KU3HEHHBIE
[1JIaHBI,

B yacTu rpayk1aHCKOr0 BOCIIUTAHMUS:

- OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IIpaB H
00513aHHOCTEH, yBaXKEHHE 3aKOHA U TPABOMIOPS/IKA;

IPUHATHUC TPpaAUIIMOHHBIX

HanmMOHAJIBbHBIX,

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

NICMOKPATUYCCKUX HGHHOCTeﬁ;

T'OTOBHOCTH IMPOTHUBOCTOATH UIaCO0JIOTuH

PKCTpEMHU3Ma, HaIMOHAIN3Ma, KceHooouw,
JNUCKPUMHUHAOWNU 110 COOHUAJIBHBIM, PCIUTHO3HBIM,

[PACOBbIM, HATMOHAJIbHBIM IIPU3HAKAM;

- YMETb pelaTh TEKCTOBBIC 3a/1a4H Pa3HBIX TUIIOB (B TOM YHCIIE HA|
[IPOLIEHTHI, JOJM M 4YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb
TOBAapOB U YCIYyr, HAJOTW, 3afaud U3 oO0JacTu ympaBlIeHUS
ITMYHBIMA M CEMEWHBIMU (DUHAHCAMH); COCTABISATH BBIPAKEHUS,
YPaBHEHHUsI, HEPABEHCTBA M HX CHUCTEMbl IO YCIOBHUIO 3aJa4H,
MCCIIEI0BATh IIOJIy4YEHHOE peuienue u OLICHUBATh
[PaBI0NOI00HOCTH PE3yJIbTATOB;

*ymemv onepuposamv NOHAMUAMU: ONpeoeneHue, AaKCuomd,
meopema, ciredcmeue, CEOUCMB0, HPUSHAK, O00KA3AMENbCMEO,
pasnocunvHble  QOpMYIUPOSKU;  yMemb  opMyIuposame
0Opamuoe U NPOMUBONONIONCHOE YMEepIHCOeHUe, NPUBOOUMD)
npumepbl u KOHmMpnpumepbl, ucnoivL3o8ams — Memoo
MamemMamu4eckol — UHOYKYuu, nposooums  OO0KA3AmMeNbHble
paccysxcoenus npu  pewieHuu 3a0ad, OYEHUBAMb J02UUECKVIO
NpPABUILHOCMb PACCYHCOCHULL,

- *ymems c80000HO onepuposams NOHAMUAMU.
nocrnedosamenvHoCmb, apugmemuueckast npoepeccus,
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 SAGNeHUU; YyMemb pPACno3HA8AMb
8

11pOA6/IEHUEe 3AdKOHO8  MamemamuKu ucKkyccemee,  ymeniob
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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, NMATPUOTU3MA, YBAXKEHUS K CBOEMY]
Hapo/ly, YyBCTBa OTBETCTBEHHOCTH repes PoauHoi,
FOPIOCTH 3a CBOM Kpau, cBOX PoauHy, CBOU SA3BIK U
KYJIbTYpPY, IpoLuIoe " HaCTOsALIEE]
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

- IIEHHOCTHOE€ OTHOLIEHHWE K TOCYJAapCTBEHHBIM
CUMBOJIaM,  HMCTOPUYECKOMY U  IPUPOJHOMY
HacJlequio, TMaMATHUKAM, TPAAMLMSIM HapoaOB
Poccun, noctmxennsm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

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

OCBOEHHBIE  OOYYaIOIIUMHUCS  MEXIPEIMETHBIE
MOHATHS M YHUBEpCallbHble YdeOHble JeHCTBUS
(perysisiTUBHBIE, MIO3HABATEIIbHBIE,
KOMMYHHKATHUBHBIE);

NpUBOOUMb NPUMEPLL MAMEMAMUYECKUX OMKPLIMUL POCCUTICKOU
1 MUPOBOTI MAMEMAMUYECKOU HAYKU
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- CLIOCOOHOCTH UX MCIIOJIb30BaHUS B ITI03HABATEIBHOM

14 COHH&HBHOﬁ IIPAaKTUKCE, TOTOBHOCTbB K

CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO u
OCYIIIECTBICHUIO yueOHOI JeSITeNIbHOCTH,
OpraHu3alii  y4eOHOro  COTpPYIHHUYECTBA
[eJarornyeCKuMu pabOTHUKAMH U CBEpPCTHUKAMU, K

yq9aCTHIO IMOCTPOCHHUHN HHHHBHﬂyaHBHOﬁ

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
CUTYyaIUsAX

- HC IIPUHHUMATb HeﬁCTBHH, IMPUHOCAIINUEC BPC/

OKpY>Karollen cpene;
- yMeThb MPOTHO3HPOBATh  HEOIArONMPHUSATHHIC
PKOJIOTUYECKHE TOCIEACTBUS TPEANPUHUMAEMBIX|

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

GyHKIMS, TPOU3BOAHAS, MEpBOOOpa3zHas,  OMpEEICHHBIH
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
pelIeHnn  3anad pemars
OPUEHTHPOBAaHHbIE 33Jayll HAa HauMOONbLIME 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

COOTBCTCTBHEC PE3YJITATOB LICIIAM

- YMETh BBIYHMCISATH FCOMETPUYCCKUC BEIUYMHBI (JJIMHA, YTOJ,
[10111a/1b, 00BEM, TUIONIA/b TOBEPXHOCTH ), UCTIONB3Ys H3yUCHHBIC
(OPMYITBI U METOTBI
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buna yueOHoii padoThl

Oovem ¢ uacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 340
B T.4.

OcHoOBHOe cojiep:KaHue 316
B T. 4. BO B3aMMO/ICHCTBHH C TIPENOJaBATEIICM:

TeopeTudeckoe o0ydeHue 20
71a00paTOPHBIE U TIPAKTUYCCKUEC 3aHATHUS 16
CamocTosTenpHas padoTta 268
IpomexxkyTounasi aTrecTaius (IK3aMeH) 36
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2.2. TemaTn4yeckni IJIAH U COJEPKAHNE TUCHUNIMHBI

Conep:xkanue yuyeOHOro Marepuasa (0CHOBHOE M MPO(eccCuoHAIBLHO-

HaumeHoBaHue pa3ieioB . Oo0bem dopmMupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJTHOI
U TeM 4acos KOMIIeTeHIIHH
MOAYJIb (IPY HAJTNYMH)
1 2 3 4
OcHoBHoOe coepkaHue
Paznen 1. IloBTopeHme 18
Kypca MATeMaTHKHU
OCHOBHOM HIKOJIbI
Tema 1.1 Coneprkanue y4eOHOro Marepuana
Hens u 3aJa4M | ba3oBble 3HaHUA U YMEHUS 10 MaTEMATUKE B MIPO(ecCHoHaNbHOMN U B IOBCETHEBHOM
MaTEMaTHKU [P OCBOCHUH | ICSITCIBHOCTH.
CIICIMAIBHOCTH KomOunmnpoBaHHoe 3aHsATHE 2
Tema 1.2 Coneprxanue yueOHOro MaTepuaia
Uucna wu  BerumcieHus. | JIeficTBHs HaJ MOJOKHUTEIBHBIMEA U OTPHUILIATEIEHBIMHU YUCIIaMH, OOBIKHOBEHHBIMHU H
Bripakenus U | IECATHYHBIMHU JPOOSMH. OK-01, OK-02,
peoOpa3oBaHus JeiicTBus co crenensaMu, (OpMyJibl COKPAIIEHHOTO YMHOKEHUS. 2 OK-03, OK-04,
KoMOHHMpPOBaHHOE 3aHSTHE OK-05, OK-06,
Tema 1.3. IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COACPKAHHE (COAePKAHUE TPHKJIAJTHOIO OK-07
I'eomeTpus Ha TUIOCKOCTH | MOJLY/JIs1)
Bunbl ninockux ¢uryp v ux miomasis.
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B Kypce T€OMETPUU Ha TNIOCKOCTH 2
[TpakTrueckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
ITponienTHbIe BeuUCIeHus | [IpocThie MPOIEHTHI, pa3Hble CIIOCOOBI MX BhIYHCICHHS. CI0KHBIE TPOIICHTHI
[IpakTHueckoe 3aHsATHE 4

Tema 1.5

CogepxaHue yaeOHOTO MaTepuana
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ypaBHeHI/IH M HEpaBCHCTBA

Jluneiinble, KBaApaTHbIE, APOOHO-IMHEHHbIE YPAaBHEHHUS U HEPABEHCTBA

[TpakTnyeckoe 3aHsATHE 2
Tema 1.6 Cogepxanue yaeOHOTO MaTepuaa
Cucrtembl ypaBHeHHil U | CrocoOBI pEIIeHUs] CHCTEM JMHCHHBIX ypaBHeHui. [lonstus: marpuna 2x2 u 3x3,
HEPABCHCTB onpeaenutens Mmarpuibl. Merog I'aycca. CucTeMbl HEIMHEHHBIX ypaBHEHUM. 4
CucreMbl HepaBEHCTB
KomOunmnpoBaHHoe 3aHsATHE
Tema 1.7 Copneprxanue yueOHOro MaTepuaia
BxonHoi KOHTPOJIb Breraucnenuss u mpeoOpa3oBaHusi. YpaBHEHUS W HepaBeHCTBA. [eomerpus Ha
IJIOCKOCTH 2
KonTponbnas padota
Pasnen 2 Ilpsimbie u 18
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxkanue yaeOHOTo MaTepuasa
OcHoBHbIE nouaTus | [lpenmer crepeomerpun. OCHOBHbIE TOHATHS (TOYKa, MpsiMasi, IUIOCKOCTD,
CTEPEOMETPUHU. npoctpancTBo).  OCHOBHBIE  akCHMOMBI  cTepeoMmerpuu.  llepecekaromuecs, 2
Pacmonoxenue NpsMbBIX M | mapajulelbHble M CKpelIuBarommecss  mpsimble. [Ipu3Hak ©u  CBOWCTBO
IIOCKOCTEMN CKPEIIHUBAIOIIUXCS TPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIC (PUTYPBHI. OK-01, OK-03,
KomOunmnpoBaHHoe 3aHsATHE OK-04, OK-07
Tema 2.2. Coneprkanue y4eOHOro MaTepuana
[MapannensHocTs npsmbIX, | [lapammensHbie npsimas U 1wiockocts. Ompenenenue. IlpusHak. CpoidicTBa (C
OpsIMOM M IJIOCKOCTH, | JIoKa3aTteabcTBOM). [lapamtensable uiockoctu. Onpenenenne. [Ipusnak. ColicTBa
IIJIOCKOCTEN (c nokazarenscTBOM). Terpasip u ero aneMeHTsl. [lapannenenunen u ero 3J1€MeHTHI.
CaoiicTBa rpaHe M  JUaroHajied MapajuleJenumnesa. 4

MIPOTUBOIIOJI0KHBIX
ITocTtpoenue ceuenunii. Pemenue 3amay.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Coneprkanne y4eOHOT0o MaTeprana
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Tema 2.3.
[TepneHUKYISIPHOCTD
MPSIMBIX, IPSIMOK U
MIOCKOCTH, TNIOCKOCTCH

[lepnennukynspusle npsmele. [lapannenbHble NpsiMble, NEPHEHIUKYISPHbIE K
iockocTy. [IpU3HaK neprneHaAnKyIspHOCTH IPSIMO U IIOCKOCTH. Jl0Ka3aTesIbCTBO.
[lepnennukynsap u HakinoHHas. Ilepnennukynsphele 1uiockoctu. [IpusHax
NEPIEHAUKYJIIPHOCTH IUIOCKOCTEN. /l0Ka3aTenbeTBo.

Paccrostnus B mpocTpaHcTBe 2
KomOuHupoBanHoe 3anstue
Tema 2.4. Coneprkanue yaeOHOro MaTepuasa
Teopema 0 TPCX | Teopema o Tpex mepmenamKymspax. JloKa3aTeabcTBO. YTON MEXKIy MpPSIMOH H
TICPLCHARKYIApax IUIOCKOCTBIO. YTOJI MEX/1y IJIOCKOCTAMU 4
KomMmOuHupoBanHoe 3aHsTHe
Tema 2.5. IIpodeccnonanbHO-OpMEHTHPOBAHHOE COJepPKaHue (CoAepKaHue NPUKJIATHOTO
[TapannensHble, MOYJISA)
NEePIEeHIUKYIIPHBIE, AkcuoMbl  crepeoMmeTpuu. llepneHAUKyIspHOCT, MPSMOM U IUIOCKOCTH,
CKPELIMBAIOIIUECS MIPSAMBIE | APaLICIIbHOCTh TBYX HPSIMBIX, NIEPIEHIUKYJIIPHBIX TUIOCKOCTH, 4
NEPIEHUKYIIPHOCTD IIOCKOCTEN
[TpakTHueckoe 3aHsATHE
Tewma 2.6. Coneprkanue y4eOHOro MaTepuana
Pemenue 3anau. Ilpsamelie n | Pacnonoxenne NpsMBIX M TUIOCKOCTEH B MpocTpaHcTBe. llepneHIuKynsipHOCTh U
IJIOCKOCTH B IMIPOCTPAHCTBE | MapajIeIbHOCTh IPSIMBIX U INIOCKOCTEH. CKpeluBarouecs npsmMole
KonrponsHas pabora 2
Paszpnen 3. Koopaunarsl n 14
BEKTOPbI
Tema 3.1 Coneprxanue ydyeOHOro MaTepuaa OK-02, OK-03,
JlekapToBEI KOOpAMHATHI B | JlekapTOBBI KOOpAMHATHI B INpocTpaHcTBe. [Ipocreiimme 3amaun B KOOpAMHATAX. OK-04, OK-07
npocrpancTse. Paccrosnue | PaccTosiHue Mexly IByMs TOYKaMH, KOOPAWHATHI CEPEeTUHBI OTPE3Ka 4

MEXAYy [JBYMS TOYKaMH.
Koopaunarsl  cepennHbl

oTpe3ka

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 3.2

Bekrtopsl B mpocTpaHCTBE.
VYron MexIy BeKTOpaMH.
CkansipHOE TNPOU3BEICHHE

Copepxanue yueOHOro MaTepuana

BCKTOpBI B ITPOCTPAHCTBCE. CrnoxeHne U BEIYUTaHHUE BCKTOPOB. VYMHOXEHIE BCKTOpa
Ha 4YHCIIO. KOMHHaHapHBIe BCKTODPBLI. CKaJ’IprHOC IMPONU3BCACHUC BCKTOPOB.
Paznoxenue BCKTOpaA 110 TPEM HCKOMIIJIAHAPHBIM BCKTOpAaM. KOOpI[I/IHaTLI BCKTOpA,

BEKTOPOB CKaJISIPHOE IPOU3BEACHUE BEKTOPOB B KOOPJAUHATAX, YTOJI MEKIY BEKTOPAMHM, YIroj 4
MEXy IPSIMON U IUIOCKOCTBIO, YTOJl MEKIY INIOCKOCTSMH. Y paBHEHUE IIJIOCKOCTH.
["'eomeTpryecKuil CMbICI ONPEAEIUTENS 2X2
KomOunmnpoBanHoe 3aHsATHE
Tema 3.3 IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KaHUE (CoAep:KaHue TPUKJIATHOTO
IIpakTtuko- MOIYJIs1)
OpUEeHTHPOBaHHbIE 3aJauM | KoopanHaTHas MI0CKOCTh. BbluncieHue paccTOSHUM U IIJIOLAAed Ha IUIOCKOCTH.
Ha KOOpAuHAaTHOH | KonmmuecTBEHHBIC pacyeThl 4
IJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Tewma 3.4 Cogepxanue yueOHOTo MaTepuana
Pemenue 3a1a4. | JlekapToBBI KOOPAMHATEI B IPOCTpaHCTBE. BekTopsl B npocTpaHcTBe. CloXKEeHNE U
KoopauHaTs! 1 BEKTOPBI BbIUMTAaHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha uucio. KomiuiaHapHble BEKTODBI.
CkansgpHoe  TMpou3BEeACHHE BEKTOpOB. PasnmokeHue BekTopa 1O  TpeM
HEKOMIUTaHAapHbIM BekTOopaM. IIpocreimme 3amaun B koopanHarax. KoopamHatel
BEKTOPA, PACCTOSIHUE MEXAY TOUKaMH, KOOPAUHATHI CEpEANHBI OTPE3Ka, CKaISPHOE
IIPOU3BENICHNE BEKTOPOB B KOOPJAMHATAX, YTOJI MEXIY BEKTOpPaMH, yrosl MEXIY 2
IPSIMOM U TNIOCKOCTBIO, YTOJI MEXAY TNIOCKOCTSIMU
KonrponsHas pabora
Paznen 4. OcHOBBI 36 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
pyHkumun OK-07
Tema 4.1 Copneprxanue yueOHOTo MaTepuana
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Tpuronomerpuyeckue
(GYHKIIMM  TTPOU3BOJIBHOIO
yria, yncna. Paauannas u
rpagycHas Mepa yria

Pannannas mepa yrna. [ToBopoT Touku BOKpyr Haudaja koopauHat. OmpeneneHue
CHUHYCa, KOCUHYyCa, TAaHT'€HCAa U KOTaHTeHca. 3HAKU CHHYyCa, KOCUHYCa, TaHT€HCa U
KOTaHT'€HCAa 110 YeTBEPTAM. 3aBUCUMOCTb MEX1Yy CHHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OJIHOT'O U TOI'O XK€ yria

KomOuHupoBanHoe 3anstue

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

DopmyIbl TpUBEICHUS

Conepxanue yaeOHOro MaTepraia

Tpuronomerpuueckue Toxaectsa. CHHyC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB O U
- o. DopmyIbl IpUBEICHUS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMbl M pa3HOCTH JBYX
YIJIOB

Cunyc u KOCHHYC
ABOMHOTO yria. ®opmyiibl
IIOJIOBUHHOTO yTja

Coneprxkanue ydeOHOro Matepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHUHYCOB. CHHYC M KOCHUHYC
nBoitHoro yria. ®opmynbl MONOBUHHOTO yria. IIpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPUUYECKUX (QYHKIMH B NPOM3BEAECHUE M IPOU3BEACHUS B CyMMY.
BelpaxeHue TpuUroHOMETpUYECKMX (YHKIMH uepe3 TaHIeHC IOJIOBUHHOTO
aprymenTa. [IpeoGpa3oBanus npocTeHIInX TPUTOHOMETPUYECKHX BhIPasKEHHI

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.4
@yHKIMHA, KX CBOWCTBA.

Coneprkanue y4eOHOro MaTepuana

OO6uacTh omnpenesneHns U MHOXKECTBO 3HaueHuM (yHKIui. YETHOCTh, HEUETHOCTD,

CrniocoOsl 3aJaHMs | MepuoANYHOCTh QyHKIMHA. CriocoObl 3aaHus QyHKIHHA

byHKIUH KomOuHmnpoBaHHoe 3aHATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpuieckne O6nacth ompeneneHrus U MHOXKECTBO 3HAYCHUN TPUTOHOMETPHUYECKUX (DYHKITHI.

(GyHKIIMM, UX CBOWCTBA U

YETHOCTH, HEYETHOCTD, NEPUOANYHOCTD TPUTOHOMETpHUecKuX (GyHKIMHA. CBOMCTBA

rpaduxu u rpaduku QyHKIUN y = cos X, y = sin X, y = tg X, y = ctg X.
Komb6un1poBaHHOE 3aHATHE.

Tema 4.6 Coneprkanne y4eOHOT0 MaTepurana

IIpeoOpazoBanue Cxartue 1 pacTshkeHHe TpagKoB TPUTOHOMETPUYECKUX (YHKIUH.

rpaduKoB [TpeoOpa3zoBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKITHI
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TPUTOHOMETPUYECKHUX [TpakTnyeckoe 3aHsATHE

byHKIMHA

Tema 4.7 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (ColAep:KaHue IPUKJIATHOTO
Onucanue MOJYJIST)

IIPOU3BOACTBEHHBIX Hcnonb30BaHue CBOWCTB TPUTOHOMETPHUECKUX (PYHKIHMH B MpodeccHOHAIBHBIX

IPOLIECCOB C  IOMOIIBIO
rpaduKoB PyHKIHIA

3agadax

HpaKTI/I‘IeCKOC 3aHATHUC

Tema 4.8 Cogepxanue yueOHOro MaTepuana
ObpatHbie Ob6parnble Tpuronomerpuyeckue Gynkun. X cBolicTBa u rpaduku
TPUTOHOMETPHUYECKHE
Komb6unnpoBanHoe 3aHsaTue
byHKIIUN
Tema 4.9 Coneprkanue ydeOHOro Marepuana
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemienue

YpaBHCHHA U HCPABCHCTBA

TPUTOHOMETPUUECKHUX YpaBHEHUN OCHOBHBIX THUIIOB: IIpOCTEHNILINE
TPUTOHOMETPUYECKUE YPaBHEHHMs, CBOIAIIMECH K KBAJpaTHBIM, pEIIaeMble
Pa3I0KEHUEM Ha MHOKUTEIIN, OJJHOPOJHBIE.

IIpocreiimre TPUrOHOMETPUYECKNE HEPABEHCTBA

Komb6un1poBaHHOE 3aHATHE.

Tema 4.10 Coneprkanne y4eOHOro MaTepuana

Cucremsl CucTembl IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUN
TPUTOHOMETPUYECKUX KomOuHMpoBaHHOE 3aHATHE

ypaBHEHUH

Tema 4.11 Coneprkanne y4eOHOT0 MaTeprana

Pemenne 3agady. OCHOBEI

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAYKECHHUIA. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPaBHEHHMH M HEPaBEHCTB B TOM YHCJE C HCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOMCTB (YHKIIHIA.

byHKIUN KonrponbHas padora

Pasnea S.

KoMmmiiekcHbie 4ucia
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Tema 5.1
KommekcHble yncia

Copepxanue yueOHOro MaTepuana

[Tonsitue komruiekcHoro yucia. ComnpsiKeHHbIE KOMIUIEKCHbBIE YHCla, MOIYJIb U
apryMeHT KOMIUIEKCHOro uucina. @opma 3amuMcd  KOMIUIEKCHOTO — 4ucia
(reomeTpuyeckasi, TPUTOHOMETpHYECKas, anreOpamdeckas). ApudmMernyeckue
JIEUCTBUSI C KOMIUIEKCHBIMH YHCTIaMU

KomOuHupoBanHoe 3aHsTue
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Tema 5.2 Coneprkanue y4eOHOro MaTepraa
IIpumenenue BeinosnHenne pacueToB ¢ HOMOIIbIO KOMIUIEKCHBIX uncell. [IpuMepsl ncnonb3oBanus
KOMIUIEKCHBIX YUCEI KOMILJIEKCHBIX YU CEI 4
[IpakTuueckoe 3ansATue
Paznen 6. IlpousBoanas 44
¢yHkuum, ee
NpUMeHeHHe
Tema 6.1 Cogepxanue yueOHOro MaTepuana
Ilonatue  mpousBoAHOH. | OnpeneseHue YUCIOBOM MOCIEI0BAaTEIbHOCTH U Coco0bl ee 3agaHus. CBoiicTBa
@opMynel M IpaBuiia | YUCIOBBIX HocienoBarenbHocTed. OrpeneneHue Ipejena MociaeI0BaTeIbHOCTH.
auddepeHIpoBaHUSL Beluucnenne  mpespenoB  mocnepoBaTtenbHocTei.  Ilpemen  gyHkumm  Ha 6
6eckoneunoctu. Ilpenen pynkunu B Touke. [Ipupamenue aprymenta. [Ipupaiienue
¢yHKkMU. 3anayd, MNOpPUBOJALIME K MOHATHIO MPOM3BOAHOH. OrmpeneneHue
IIPOU3BOJHONU. AJITOPUTM OTBICKaHHS POU3BOAHOMN
KomOunmnpoBaHHoe 3aHsATHE OK-01, OK-02,
Tema 6.2 Copepxanue yaeOHOT0O MaTepuana OK-03, OK-04,
[TpousBonHbIE cymmel, | @opmynsl quddepenumponanus. [Ipasuna nupdepeHupoBaHms 6 OK-05, OK-06,
pasHOCTH  Tpou3BeneHus, | KoMOMHNPOBaHHOE 3aHSTHE OK-07
YacTHOTO
Tema 6.3 Coneprkanue y4eOHOro MaTepuana
[IpousBoaHbIE Omnpenenenue cioxkHod GyHkuuu. [Ipon3BoaHass TPUTOHOMETPUUYECKUX (DYHKIU.
TPUTOHOMETPHUYECKUX [Tpou3sBoiHas CIOXKHON QYHKIIUU
¢Qynxuuii.  [IponssBoanas | KoMOMHHPOBAHHOE 3aHSTHE 6
CJIOKHOW (DYHKIIMU
Tema 6.4 Coneprxanue yueOHOro MaTepuaa
TonsTue O | TTonsitue HenpepbiBHOM (yHKIHK. CBOCTBa HenpepbiBHOU (QyHKIHH. CBA3b MEKIY
HETPEPBIBHOCTH (DYHKITUH. 2

Meron uHTEpBAIOB

HEMPEPbIBHOCTbIO M AU((HEpPeHUUPYEMOCTbIO (YHKUIMU B TOYKE. AJTOPUTM
pEILIEHUs] HEPABEHCTB METO/I0M UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 6.5 Coneprkanue y4eOHOro MaTepraa
['eomeTpuyeckuit u | ['eomeTpuyuecknii CMBICT TPOU3BOAHONM (YHKIMH — YIJIO0BOM Kod(duIMeHTt
(buznvecKuit CMBICII | KacaTelbHOW K TpaduKy (yHKIIMU B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduky
MIPOU3BOIHOM GyHKIIMHU. AJTOPUTM COCTaBJICHHSI YPAaBHEHUS KacaTelNbHOW K TpaduKy (QyHKIIHH
y=f(x)
Kom0uHMpoBaHHOE 3aHsATHE
Tema 6.6 Coneprkanue ydeOHOro Marepraa
Ouznyeckuit cMbIcH | Ou3nveckuii (MeXaHWYeCKUil) CMBICT MPOU3BOJHOM — MI'HOBEHHAsh CKOPOCTh B
MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v =S’ (1)
npodeccnoHambHbIX [TpakTHdeckoe 3aHsATHE
3aj1a4ax
Tema 6.7 Coneprxkanue y4eOHOro Marepuana

MOHOTOHHOCTD (DYHKITHH.
Touku sxcTpemyma

Bospacranue u yObIBaHuE (QYHKIUH, COOTBETCTBHE BO3PACTaHUS U YOBIBAaHUS
GyHKUMM 3HaKy @Opou3BoAHOM. IloHsATHME MPOM3BOAHON BBHICIIEr0 MOPSAIKA,
COOTBETCTBUE 3HAaKa BTOPOM NMPOU3BOAHOM BBIMYKIOCTH (BOTHYTOCTH) (PYHKLIMHU Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM M MHUHUMYM. [loHATHE acMMNTOTHI, crIOCOOBI MX
orpenieNieHusi. AJTOpUTM HCCeoBaHUs (YHKIMHM M MOCTPOEHHs ee rpaduka c
MOMOIIbIO TPOU3BOAHOMN. J[poOHO-TMHEHAsT PyHKIINS

KomMmOuHupoBaHHOE 3aHsTHE

Tewma 6.8
HccnenoBanune GpyHKIuil 1
MOCTPOEHHE TpaprKOB

Copepxanue yaeOHOTO MaTepuana

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U TOCTPOEHUE I'paUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HaubGonbuiee u

Cogepxanue yaeOHOTO MaTepuana

HauMEHbIIIEe 3HauyeHus | Haxoxxnenne HamOONBIIET0 W HAWUMEHBIIETO 3HAYCHWH (YHKIHHA, MTOCTPOCHHE

G yHKITIH rpaduKoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM alliapaTta MaTeMaTUYeCKOro aHaIu3a
KomMmOuHMpoBaHHOE 3aHSTHE

Tema 6.10 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COACPKaAHUE (CoAepPKAHUE TPHKJIATHOIO

Haxoxnenue MOYJIs1)

ONTUMAJIBHOTO PE3yJIbTaTa

Haumensbiniee u HaubosbInee 3HadeHne pyHKIUN
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C TIOMOIIbIO MPOU3BOTHOM
B MMPAKTHYECKUX 3a7a4ax

HpaKTI/I‘IeCKOC 3aHATHUC

Tema 6.11

Copnepxanue yueOHOro MaTrepuana

Pemenue 3aga4. | ®opmynsl u npasmia aupdepenuupoBanus. VccnenoBanue GyHKIHA € TTOMOIIBIO
[IpousBoaHas GpyHKIUH, €€ | mpou3BoaAHON. Hanbomnbiiee 1 HANMEHbIIICE 3HAYCHHS (PYHKIIUH 2
IIPUMEHEHNE KonTponbnas pabota
Pasznea 7. 44
MHOrorpaHHNKM M TeJa
BpalleHUsA
Tema 7.1 Coneprxkanue y4eOHOro Marepuana
Bepmmnel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjieMeHTBI: BEpIIMHBI, pebpa, rpaHu. JIMaroHaib.
MHOTOTpaHHUKA Ceuenue. Boinykiible 1 HEBBITYKJIbIE MHOTOI'PaHHUKH
KomOunmnpoBanHoe 3aHsATHE 2
Tema 7.2 Copneprxanue yueOHOro MaTepuaia
[Tpusma, ee | [lonsarue mpusmel. Ee ocHoBanust u OokoBble rpaHu. Bricota mpusmel. [lpsmas u
COCTaBJIAIONINE, CEYECHHE. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue OK-01, OK-02,
[Ipavas u  npauibHast | KoMOMHUPOBAHHOE 3aHATHE 2 OK-03, OK-04,
MIPU3MBI OK-05, OK-06,
Tema 7.3 Coneprxanue yueOHOro MaTepuaia OK-07
[Tapannenenunen, Ky0. | [Tapanienenumen, CBOMCTBA MPSIMOYTOJBHOTO Mapaiiesnenuneaa, kyo. CedeHue
Ceuenue KyOa, | kyba, mapayiesnenumneaa
napajuleJIenune1a Komb6unupoBaHHoe 3aHsATHE 2
Tema 7.4 Coneprkanne y4eOHOr0o MaTeprana
[Inpamupa, ee | [Impamuna u ee anementsl. Ceuenne nupamusl. [IpaBuibHas nupamuaa. Y ce4eHHast
COCTABJIAIOLIME, CEYEHHE. | MUpaMUa
[IpaBuibHasgs  nupaMuja. 2

YceuenHas nupamujaa

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 7.5

Cogepxanue yaeOHOTO MaTepuana

[Tnomans 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIbI
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Bokogast u nonHas | KomOuHUpOBaHHOE 3aHsTHE
MOBEPXHOCTh TIPU3MBI,

TUPAMUJIBI

Tema 7.6 Cogepxanue yaeOHOTO MaTepuaa

Cummerpuss B KyOe,
napasuiesernurnese,
npu3Me, MUpaMuIe

CuMMeTpusi OTHOCUTEIBHO TOYKH, HOPAMOH, miiockocTH. Cummerpust B Kyoe,
napajuleenuIee, IpusMe, TupaMuIe

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.7

IIpodeccnoHaNbLHO-OpHEHTHPOBAHHOE CO/IEPKAHNE (COMepKaAaHHe MPUKIATHOTO

[Ipumepsl cuUMMETpUN B | MOaYJIsl)
npodeccun CummeTpus B IpUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY
[TpakTHdeckoe 3aHsATHE
Tema 7.8 Coneprxkanue y4eOHOro Marepuana
[IpaBunbsHbBIE [TonsiTve mpaBUIIBHOTO MHOrOrpaHHUKa. CBOWCTBA IPABUIIbHBIX MHOTOTPAHHUKOB
MHOTOTPaHHUKH, uX | [IpakTH4yeckoe 3aHsITHE
CBOMCTBA
Tema 7.9 Copneprxanue yueOHOro MaTepuaa
Hunuamp, ero | Hununaap u ero anementsl. CedeHne uIMHApa (MapajuieIbHOe OCHOBAHHUIO M OCH).
cocraisirome. Ceyenue | PasBepTka nuiimHIpa
HWIHH]IpA KomMmOuHHupoBaHHOE 3aHsTHE
Tema 7.10 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/lepP:KaHue (CoAep:KaHue PUKJIATHOTO
Konyc, €ro | MOAyJIfA)

cocrasisitone. CedyeHue
KOHyca

KOHYC U ero dJ1eMeHThl. CeueHue KOHYCa (HapaJ'IJ'ICJ'ILHOC OCHOBAHUIO U MTPOXOAAIICC
qepe3 BCpI_HI/IHy'), KOHHYCCKHUEC CCUCHMUA. Pa3BepTKa KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11 Coneprkanne y4eOHOT0 MaTeprana

VY ceueHHbIi KOHYC. | YceueHHbIN KOHYC. Ero oOpasyromas u Beicota. CeueHne yCeueHHOTo KOHyca
Ceuennue yYCe4eHHOTO | KoMOMHUPOBAaHHOE 3aHATHE

KOHyca

Tema 7.12 Coneprxanue yueOHOro MaTepuaa
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[ap u chepa, ux ceyeHus

[ITap u cdepa. Bzaumuoe pacmnonoxenue chepbl u miockoctu. CedeHue miapa,

chepnl 2
Komb6unupoBanHoe 3ansatue
Tema 7.13 Cogepxanue yaeOHOT0O MaTepuaa
[Tonstue 06 obwveme Tena. | [Tousitue 00 oObeme Tema. OObeM Kyba M MPSAMOYTOJIBHOTO IMapajlIeiCHIIe/Ia.
OTHollreHne 00beMOB | O6beM mpu3Mbl W mwiamMHApa. OTHOIIEHHE O0BEMOB  IOHOOHBIX  TEL 4
MOI00HBIX TEJ ['eomeTpryeckuil CMbICI ONpeaeIuTeNs 3-T0 IopsaKa
KombOunnpoBanHoe 3aHsaTue
Tema 7.14 Coneprxkanue ydeOHOro Matepuana
Obbembl M TUIOWAMH | OGpeMbl TUpaMUIB! X KOHyca. OGbeM mapa. ILTomma/i N0BepXHOCTEH Tex 2
MIOBEPXHOCTEH Tel
KomOuHupoBanHoe 3aHsTue
Tema 7.15 Coneprkanue ydeOHOro Marepuana
KombOunanmu KoMOuHanmu reoMmeTpuiecKkux Tei
MHOTOTPaHHMKOB W Tel | [IpakTHuecKoe 3aHsATHE 4
BpallleHUS
Tema 7.16 Cogepxanue yueOHOTO MaTepHuaa
I'eomerpuueckue Hcnonp3oBaHnne KOMOWHAIMIT MHOTOTPAHHUKOB M TEJI BpAIEHUS B MPAKTUKO-
KOMOMHAIMY Ha IPAKTHKE | OPUEHTHPOBAHHBIX 3a/1a4ax
IIpakTHueckoe 3aHsaTHE 4
Tema 7.17 Copepxanue yaeOHOTO MaTepuana
Pemenue 3a1a4. | OOBEMBI U TUIOIIAIU TTOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILLEHUS
Muororpanaukn u  Tena | KontponbHas paboTa 2
BpallICHUS
Pasgen 8. 16 OK-01, OK-02,
IMepBooOpa3nasn OK-03, OK-04,
¢yHKIHUH, ee OK-05, OK-06,
npuMeHeHHe OK-07
Tema 8.1 CogepxaHue yaeOHOTO MaTepHralia
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ITepBooOpasnas (QyHKIUH.
[TpaBuia HaAXOXKJICHUS
MEePBOOOPA3HBIX

3amaua 0 BOCCTAHOBIICHMM 3aKOHA JBIDKEHHS 1O M3BECTHOH ckopoctH. [loHsTne
uHTerpupoBanus. O3HAKOMIJICHHWE C TMOHITHEM HWHTErpaja ¥ MEepBOOOpPa3HOM st
byakuun y=f(x). Pemenune 3amau Ha CBSI3b NMEPBOOOpPA3HOW U €€ IMPOM3BOIHOM,
BBIUMCJICHUE MEPBOOOpa3sHOW s JaHHOM QyHkumu. Tabmuma Qopmyn s
HAXO0XJICHUS MTepBOOOpasHbIX. M3ydeHne npaBuiia BEIYUCICHHS IEPBOOOPa3HON

KomOuHupoBanHoe 3anstue
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Tema 8.2
[lnomane KpUBOIMHEUHOU
Tparenuu. dopmyna

Herorona — JleiiOuunma

Copepxanue yueOHOro MaTepuana

33,[[3‘11/1, IPUBOOAIINE K IMOHATHIO OIPEACICHHOIO HMHTCIrpajla — O BBIYHMCIICHHU
iomaiaun KpHBOHHHefIHOfI Tpaneuuu, O JIMECPEMCIHICHUN TOYKH. IlonsTne

OTpeneIEHHOro UHTerpaja. I eoMeTpuieckuii u (GU3NIECKH CMBICI ONIPECICHHOTO

unterpana. ®opmyna Hetotona— JleitbHnna 2
Kom0OunupoBaHHOE 3aHATHE
Tema 8.3 Cogepxanue yaeOHOTO MaTepuaa
Heonpenenennsrit u | llonsiTve HEONPENECIIEHHOrO UHTErpaia
ONPE/ICNICHHBIA HHTETpaibl | KoMOMHUPOBaHHOE 3aHSATHE 4
Tewma 8.4 Copepxanue yueOHOTro MaTepuala
[TonsaTne 00 | I'eoMeTprYECKHil CMBICI OTIPEICTICHHOTO HHTETpaia
OMpECICHHOM HHTEerpane | KomOMHUPOBaHHOE 3aHSITHE 2
Kak iouiaau
KPHUBOJIMHEWHOM Tpanenun
Tema 8.5 IIpodeccnonanbHO-0pHEHTHPOBAHHOE COACPKAHHE (COAePKAHUE TPHKJIAJTHOIO
OnpeneneHHblil UHTETPall B | MOLYJISA)
KU3HU ['eomeTpruueckuii CMbICH ONpenelieHHOro uHrerpana. Popmyna HeroTrona -
JleitOuuna.
Pemenue 3a1au Ha npuMeHEHNE UHTETpalla JIsl BBIUMCICHUS GU3NYECKUX BEIIMYUH
¥ TUTOIIA (e H 4
IIpakTHueckoe 3aHsaTHE
Tema 8.6 Coneprxanue yueOHOro MaTepuaa
Pemenue 3agau. | [lepBooOpaznas pynkiun. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee npumenenue
IlepBoobpasnas ¢yHkiuu, | KonTponsHas paboTa 2
ee MpUMEeHEeHNe
e, 20 OK-01, OK-02,
CTene}m U KOpPHH. OK-03, OK-04,
TeneHHast pyHKIUA OK-05, OK-07

Tema 9.1

CogepxaHue yaeOHOTO MaTepuana
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Crenennast (QyHKIUsA, €€
CBOICTBa

[ToHsTHE KOpPHS N-OM CTENEHU U3 JACHUCTBUTENBHOTO yuciaa. OyHKIUU Y = n& ux
cBoiicTBa U rpadguku. CBOMCTBA KOPHS N-OM CTENEHU

KomOunmnpoBaHHoe 3aHsATHE 4
Tema 9.2 Cogepxanue yaeOHOTO MaTepuaa
[IpeobOpazoBanue ITpeoOpa3oBaHre UPPaMOHAIBLHBIX BBIPAKEHUN
BBIP@KEHUI C KOPHAMHU N- | KOMOHHHPOBAaHHOE 3aHSATHE 4
O CTEeNeHU
Tema 9.3 Cogepxanue yueOHOTo MaTepuana
Cpoiictea  crenenu ¢ | [loHsTHe cTENeHH ¢ TIOOBIM pallMOHAIBHBIM MoKa3aresneM. CTerneHHbIe PYHKIMU, UX
panroHaIbHBIM CBOWCTBA U rpaduKu
JENCTBUTEIIbHBIM Komb6unupoBaHHoe 3aHsATHE 4
MIOKa3aTesIMU
Tema 9.4 Coneprxkanue y4eOHOro Marepuana
Pemenue PaBHOCHIIBHOCTD UPPALIMOHAJIBHBIX YPABHEHUI U HEPAaBEHCTB. MEeTO/Ibl UX PELICHHUS.
UppaloOHaIbHBIX Pemenue nppanoHaibHbIX YpaBHEHUH 1 HEPaBEHCTB
YPaBHEHHMH U HEPABEHCTB | KOMOMHUPOBAHHOE 3aHSTHE 4
Tema 9.5 Coneprkanue y4eOHOro MaTepuana
Crenenu " KopHHM. | OnpesneneHue creneHHoil ¢yHkiuu. lcrnonb3oBaHWe ee CBOICTB NpU pelIeHUU
CrenenHas QyHKIMS yYpaBHEHHI U HEPABEHCTB 4
KonTponbnas padota
Pa3znen 10. 16
IlokazaTenbHast
byHxkuus
Tema 10.1 Coneprxanue yueOHOro MaTepuaa OK-01, OK-02,
ITokazarenbHas ¢yHKUus, | CTenmeHb ¢  MPOU3BOJBHBIM  JEHCTBUTEILHBIM  IMOKazaresneM. OnpejeneHue OK-03, OK-04,
€€ CBOICTBA MOKa3aTelbHON (YHKIHMH, €€ CBOIicTBa M TpaduK. 3HAKOMCTBO C NMPUMEHEHUEM OK-05, OK-07
nokasareibHON (QyHKUMU. PerieHue mokazareiabHbIX YpaBHEHUN (YHKIIMOHAIBHO-
rpaduuecKuM METOIOM 4

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 10.2
Pemenne mnoxasaTenbHBIX
YpaBHEHHU U HEPABEHCTB

Copepxanue yueOHOro MaTepuana

Pemennie mnoka3aTenbHBIX ypaBHEHUH METOJOM YpaBHUBAHHUS IOKa3aTeneil,
METOJIOM BBEICHHSI HOBOU MEepEeMEHHOU, (PYHKIMOHATBLHO-TPAPUUECKUM METOIOM.

Pemenue nokasarenpHbIX HEPABEHCTB 6
[TpakTrueckoe 3aHsATHE
Tema 10.3 Cogneprkanue ydeOHOro MaTepraa
CucreMbl 1OKa3aTenbHBIX | Pernrenue cucteM mokasaTeabHBIX ypaBHECHHUN
ypaBHEHUH KombOunnpoBanHoe 3aHsaTue 4
Tema 10.4 Coneprkanue ydeOHOro Marepuana
Pemenne 3a1a4. | PemreHne nOKa3aTeNbHBIX YpaBHEHUMM METOJOM YPAaBHUBAHMS IIOKA3aTelNew u
[TokazarenpHast QyHKIIHS METOJIOM BBEJCHHUS HOBOM NEPEMEHHON. PeneHne nokasaTebHbIX HEPABEHCTB
Kontponbnas pabota 2
Paznen 11. Jlorapudmbl. 30
Jlorapudpmudeckas
byHKuus
Tema 11.1 Coneprkanne y4eOHOro MaTepuana
Jlorapudpm yucna. | Jlorapudm uncna. JlecaTHaHbINA U HATypaIbHBIN JIOTapu (MBI, YHCIIO €
JecaATHYHbIH 1 | KomOuHMpOBaHHOE 3aHATHE
HaTypaJlbHBIN Jorapudmsl, 6 OK-01, OK-02,
quCIIo € OK-03, OK-04,
Tema 11.2 CogepxaHue yueOHOTO MaTepHuala OK-05, OK-07
CpoiictBa  norapudmos. | CBoiicTBa jorapudmoBn. Orneparius JorapuGMUpPOBaHHSL.
Oneparnus Komb6unupoBanHoe 3aHsaTue 6
Jorapu(MUpPOBAHUS
Tema 11.3 Coneprxanue yueOHOro MaTepuaa
Jlorapudmuueckas Jlorapudmuueckas QyHKIUS 1 €€ CBOHCTBA
¢byHKLIUSA, ee CBOWCTBA KomOunmpoBanHoe 3aHsATHE 4

Tema 11.4

Coneprkanne y4eOHOT0o MaTeprana
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Pemenune [Tonsatue norapupmuueckoro ypaBHeHus. Omnepanus NOTEHUUpoOBaHUA. Tpu
JorapupMUUECKuX OCHOBHBIX METOJa peleHHUs] JorapupMUUECKUX YpaBHEHMH: (YHKIIMOHAIBHO-
YpaBHEHHH U HEPaBEHCTB | rpadUyecKuil, MEeTOJ MOTEHLIUPOBAHMSA, METOJ BBEJIEHHS HOBOM IEpPEeMEHHOM.
Jlorapugmuueckue HepaBeHCTBA 6
KomOuHupoBanHoe 3anstue
Tema 11.5 Cogepxanue yaeOHOTO MaTepuaa
Cuctemsl ANropuTM pelIeHUs] CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupmMuyecKux
JorapupMUUECKUX YpaBHEHMI U HEPaBEHCTB
ypaBHEHUH KomOunnpoBanHoe 3aHsaTue 2
Tema 11.6 IIpodeccnonanbHO-0OpMEeHTHPOBAHHOE COAePKaHue (CoAepKaHue TPUKJIATHOTO
Jlorapugmsl B mpupoae U | MOIYJIsi)
TEXHHUKE [Ipumenenue norapudpma. Jlorapupmuueckas cnupanb B npupoge. Ee
MaTeMaTHYeCKue CBOICTBa 4
[TpakTuyeckoe 3aHsTHE
Tema 11.7 Coneprkanue y4eOHOro MaTepuana
Pemenne 3a1a4. | Jlorapupmuueckas pyHkuusd. Pemenne npocredux gorapuMuyecKkux ypaBHEHUN
Jlorapudmsr. KonTponbnas padota 2
Jlorapupmuueckas
byHKIMS
Paznmen 12. 10
MHo:xecTBa. JJIEeMEHTHI
Teopuu rpagos
Tema 12.1 Coneprkanne y4eOHOT0 MaTeprana
MHoxecTBa ITonsiTne MHOXecTBa. [lonMHOXkecTBO. Oniepanyiy ¢ MHOKECTBAMU
KomOunmpoBanHoe 3aHsATHE 2
Tema 12.2 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COAEPKaHUe (CoAepPKaHUEe TPHKJIAJTHOTO
Onepanuu ¢ MHOXECTBAMH | MOYJISA)
Onepauuu ¢ MHOXKecTBaMH. PelieHue npukiaaHbIx 3a1a4y
[IpakTuueckoe 3aHsTHE 2
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Tema 12.3 Coneprkanue y4eOHOro MaTepraa
I'padmr [Tonsitue rpada. Cesa3ubIi rpad, AepeBo, UK Ipad HA MITOCKOCTH
IIpakTuueckas pabora 4
Tema 12.4 Conepxanue yaeOHOTO MaTepuaa
Pemenue 3ama4. | Onepanuu ¢ MHOKecTBaMu. ONKcaHue pealbHbIX CUTYaLUH C IOMOILBIO MHOYKECTB.
MmuosxectBa, I'padppl u ux | I[lpumenenue rpad)oB K peICHHUIO 33124
IIPUMEHEHHE Kontponbnas pabota 2
Paznen 13. DuemeHTHI 26
KOMOUHATOPHKH,
CTATUCTUKH M TEOPHH
BepPOATHOCTEM
Tema 13.1 Copepxanue yueOHOTo MaTepuana
OcHoBHbIE noHATHs | [lepectaHOBKH, pa3MelIeHUs, COUETAHUSI.
KOMOMHATOPUKHU 4
KomOunupoBanHoe 3aHsTHE.
Tema 13.2 Coneprkanue y4eOHOro MaTepuana
CoOsbiTHE, BEPOATHOCTE | COBMECTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEpOSTHOCTH CYMMBbI COOBITHIA. OK-01, OK-02,
coObiTus.  CrokeHHWE U | YCIOBHAas BEPOSTHOCTh. 3aBUCHMbIE M HE3aBUCHMBbIC COOBITHS. TeopeMbl O OK-03, OK-04,
YMHOXXEHUE BEPOATHOCTEN | BEPOSITHOCTH MTPOM3BEICHUS COOBITHIA. OK-05, OK-07
KomOunnpoBaHHoe 3aHsATHE 4
Tema 13.3 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COACPKAHME (COAePKAHUE TPHKJIAJTHOTO
BepositHOCTB B | MOAYJIA)
po¢eCCUOHATHHBIX OTHOCHUTENBHAsT YacTOTa COOBITHS, CBOMCTBO €€ yCTOWYMBOCTU. CTaTHCTHYECKOE
3aj1a4ax omnpezeneHue BepossiTHoCcTU. O1leHKa BEPOSTHOCTU COOBITHS
[TpakTrueckoe 3aHsATHE 4
Tema 13.4 Copneprxanue yueOHOro MaTepuaa
JuckpetHas  ciy4aiHas | Bugsl cimydaiHpIX BenmuunH. OmpeeneHue JUCKPETHOH CIydailHOH BEIWYHHEI.
BEJINYMHA, 3aKOH €€ | 3aKOH pacmpelesieHuss JUCKPeTHOW ciy4yailHoW BenuuuHbl. Ee 4ucioBbie
pacrpeeneHust XapaKTePUCTHKH 4
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KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 13.5 Copneprkanue y4eOHOro Marepraa
3ajgaun  MareMatH4yeckol | Bapuanmonusiii psn.  [loamrom wactor wu  rucrorpamma. CraTHCTHYECKHE
CTaTUCTUKU XapaKTEPUCTHKH psiia HAOMI01aeMbIX JTaHHBIX
Kom0uHMpoBaHHOE 3aHsATHE
4
Tema 13.6 IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KaHue (Coldep:KaHue MPUKJIATHOTO
CocraBieHue TaOIUL U | MOXYJISA)
JMarpaMM Ha MPaKkTHKE [TepBuuHas 00paboTKa CTAaTUCTUYECKUX AaHHBIX. [ paduueckoe X mpeacTaBieHuE.
HaxoxaeHue cpeqHuX XapakTepUCTHK, HAOTIOAaeMbIX JaHHBIX
IIpakTHueckoe 3aHsaTHE 4
Tewma 13.7 Coneprkanue ydeOHOro Marepuana
Pemenue 3anayd. OnemMeHTsl | DneMeHThl KOMOWHATOpUKH. CoObITHE, BEpOSATHOCTh coObITHsA. ClOXKEeHUuEe u
KOMOMHATOPHKH, YMHO>KEHHE BEPOATHOCTEN
CTaTUCTHKKM ¥ Teopuu | KoHTpoabHas pabora 2
BEPOATHOCTEMN
Paznen 14. YpaBHeHust u 30
HepaBeHCTBa
Tema 14.1 Coneprkanue y4eOHOro MaTepuana
PaBHOCMIIBHOCTB PaBHOCWIIBHOCTH ypaBHeHMI M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI OK-01. OK-02
YPaBHEHUI M HEPABEHCTB. | paBHOCWIBHBIX MIEpeX0/aX B ypaBHEHUAX U HepaBeHCTBaX. OOIIHe METOIbI pEIICHUS OK-0 3’ OK-0 4'
OOmye METOBI PEIIEHNsT | ypaBHEHH: MEepexoa OT paBeHCTBA (YHKIHMH K paBEHCTBY apryMEHTOB s 6 OK-OS’ OK-OG,
MOHOTOHHBIX (DYHKIIMHA, METOJ] pa3JI0KEeHUsI Ha MHOXKUTEIH, METO/ BBEJICHHUSI HOBOM OI’<- 07 '

NEePEMEHHOM, (PyHKIIMOHAIbHO-TpapUIECKHIIl METO/

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 14.2

Conepxxanue yuaeOHOro MaTeprasa

OO011re MeTO/IBI pellIeHHsI HEPAaBEHCTB: MEPEX0 ] OT CPAaBHEHMS 3HAUeHUH (QyHKIIMN K
CpaBHEHMIO 3HAUYEHUI apryMeHTOB /ISl MOHOTOHHBIX (DYHKIIMHA, METO/I HHTEPBAJIOB,
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I'paduueckuii METOJI

dbyHKIIMOHaIbHO-Tpaduueckuit MeTo. ['paduueckuii MeTos penieHus ypaBHEeHHH 1

peLeHus YpaBHEHUH, | HEPABEHCTB 4
HEpPaBEHCTB KomOunupoBaHHoe 3aHstue
Tema 14.3 Cogepxanue yaeOHOT0O MaTepuaa
VYpaBHenus u HepaBeHCTBa | OmpeneneHue Moayns. Packpeitme Monynss mo ompeaenenuto. IIpocreiimme
C MOZyJIEM YPaBHEHMsI U HEpPAaBEHCTBA ¢ MoAayneM. IIpuMeHeHne paBHOCHIBHBIX MEPEXO/0B B
OIpeIeIEHHBIX TUIIaX YPAaBHEHUI 1 HEPABEHCTB ¢ MOJYJIEM 4
KomOunmnpoBanHoe 3aHsATHE
Tema 14.4 Cogepxanue yueOHOTo MaTepuana
VYpaBHEeHMs U HEPABEHCTBA | 3HAKOMCTBO ¢ napamerpoM. [IpocTeiiive ypaBHEeHUS U HEPABEHCTBA C MAPaMETPOM
C mapameTpaMu Komb6unupoBaHHoe 3aHsATHE 6
Tema 14.5 IIpodeccnonanbHO-0OpMEHTHPOBAHHOE COAEPKaHue (CoAepKaHue NPUKJIATHOTO
CocraBiieHHE M pELICHUE | MOTYJISA)
npodeccHoHaNbHBIX 3a/ad | PemeHne TEKCTOBBIX 337124 MPOPECCHOHATBLHOTO COICPIKAHHS
C MIOMOILBIO YPAaBHEHUN [TpakTHdeckue 3aHATH 8
Tewma 14.6 Coneprkanue y4eOHOro MaTepuana
Pemenne 3a1a4. | OOuie MeToAbl pelIeHUs YpaBHEHHUH. YpaBHEHUS U HEPABEHCTBA C MOJIYJEM U C
VYpaBHEHMs U HEPABEHCTBA | MapaMeTpaMu
[TpakTrueckoe 3aHsATHE 2
IIpome:xkyTounasi arrectaunusi (JK3aMeH) 36
Bcero: ‘ 340
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3. YciaoBus peajm3aiuu NporpaMmmbl 001eo0pa3oBaTesbHON TUCHUIIIIMHBI

3.1. MaTepuaJbHO-TeXHHYECKOE 00ecneyeHue

Peanmzanuss mporpamMmbl  y4eOHOW  AMCHMIUIMHBI — MPOW3BOAUTCA C  MPUMEHEHUEM
JTUCTAHIIMOHHBIX TEXHOJOTHH U TpeOyeT HaIMuus 3JIEKTPOHHON 00pa3oBaTeNIbHOM cpelibl; yueOHOTro
KaOuHera.

O6opynoBanune y4eOHOro KabuHeTa:

e KJIaCCHAs JIOCKa;

® [10CaJ0YHBIC MECTA MO KOJMYECTBY O0YUAIOIINXCS;

e paboyee MeCTO MPEIOIaBaTEs;

¢ yueOHO-TIPaKTHUECKOe 000pyIOBaHKE, HEOOXOJUMOE sl IPOBEACHUS MPEIYCMOTPEHHBIX
IIporpaMMoil npakrtudyeckux 3anartuil. B coorserctBue ¢ n.4.4. ®I'OC CIIO nonyckaercs
3aMeHa 000pYI0BaHUS €ro BUPTYaJIbHBIMU aHAIOTAMH.

TexHu4eckue cpeacrsa o0y4eHus :

®  KOMIIBIOTEPHI C BBIXOJOM B ceTh Internet;

e caiiT «JIuuHas cTymus» C BO3MOXKHOCTBIO pabOTBI C AIIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcoMm;

®  DJIEKTPOHHbIC OUOINOTEUHBIE PECYPCHI.

YyeOHo-MeTOANYECKOE 00ecmeyeHne TUCHUIINHBI:
* METOJIMYECKUE YKA3aHUs 110 OPraHU3aIMy NPAKTUYCCKUX 3aHITHH;
* METOJIMYECKUE YKa3aHUS TI0 CAMOCTOSTEIILHOM padoTe.

3.2. UupopmannoHHOe oOecnedeHne peain3anuu NpPorpaMmMbl

OcHOBHBIC HCTOYHHKH
1. JleGenes O.B. Jlutepatypa (B 2 ywactax) 10 k. - AkiuoHepHoe o61ecTBo «M31arenseTBo

«IIpocsemienue»
2. Muxaiinos O.H., aiitanos 1.0., Yanmaes B.A. u npyrue. Jluteparypa (B 2 vactsx) 11 . /
nox penakuueii XKypasnesa B.I1. - Akunonepnoe o6mectso «M3narenbctBo «IIpocBemienne»
3. Koporun B.U., Bepmmauna H.J1., Kanuranosa JI.A. JIuteparypa (B 2 yacTsix) / Mo peaKiiuei
Koposuna B.1. - Axunonepnoe o6mectBo «M3narensctBo «lIpocBenienue
4. Koposun B.U., Bepmmauna H.JI., I'ansiioBa E.JI. u apyrue. Jlutepatypa (B 2 wactsx). 11
kiacce. / Ilox pen. Koposuna B.U. - AkninonepHoe o0miectBo «M3narensctBo «IIpocsemnienney
DJIeKTPOHHbIE U3IAHUS
1. Beepoccuiickue uatepreT-onmumMmuanbl. - URL: https://online-olympiad.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIH.

2. Enunas xoyutekius mudpoBbIx 00pa3zoBaTenbHbBIX pecypcos. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 3EKTPOHHBIH.

3. WNudopmanmonnas cucrema «ETuHOE OKHO TOCTyIa K 00pa3oBaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (mara o6pamienus: 02.07.2022). - TekcT: 37EKTPOHHBIH.

4. Hayunas snexkrponnas 6udnuoreka (HObB). - URL: http://wwwe.elibrary.ru (nara
obpamenust: 12.07.2022). - TekcT: 3eKTPOHHBIH.

5. OTkpbITHIH KOITEMK. MaTtematuka. - URL: https://mathematics.ru / (mata obpareHwust:

08.06.2022). - TeKCT: 37€KTPOHHBIHA.
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6. IToBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (zara
obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

1. CrpaBOYHUK 110 MaTEMaTUKe JIJIsl IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara obparmienus: 12.07.2022). - TekcT:
JJIEKTPOHHBIN.

8. Cpenusis MaremaTuyeckast uHTepHeT mikoia. - URL: http://www.bymath.net/ (narta

obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

9. denpepanbbiii nopran «Poccuiickoe odpazoBanuey. - URL: http://www.edu.ru/ (nara
obpamienusi: 02.07.2022). - TekcT: 37MeKTPOHHBIH.
denepanbHblii eHTp HHGOpMAIMOHHO-00pa3oBaTelibHBIX pecypcos. - URL: http://fcior.edu.ru /
(mara oopamenus: 01.07.2022). - TekcT: 3eKTPOHHBII

IIporpammHoe o0ecnieueHue:

[IporpamMmmHoe oOecrnedeHue, SBISIOMIEECS] YacThIO JIEKTPOHHON  WH(MOPMAIMOHHO-
00pa30BaTeNBHON CpeIbl M 0a3UPYIOIIeecs Ha TeICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHSIX

- KOMITBIOTEpHBIE 00yUaroIIne NIPOrPaMMBbL;

- TPEHUHIOBLIE U TECTUPYIOIIUE IIPOTrPaMMBI;

- HHTEJUIEKTyallbHbIe POOOTH3UPOBAHHBIE CUCTEMBI OIICHKH Ka4eCTBa BHITIOJHEHHBIX PaboT.

[Tporpamma ympaBieHuss oOpaszoBarenbHbIM mpomneccom B DUOC (MudopmammonHas
texHonorus. [Iporpamma ynpasnenust oopazobarensHbiM mpoiieccom. KOMBAT).
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4. KOHTPOJIb U OLIEeHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATEeIbHOM TN CHUNIMHBI

KoHTpo.1b U 011eHKa pe3yIbTaTOB OCBOCHHS 00111€00pa30BaTEIbHON AUCIUIUINHBI PACKPBIBAIOTCS

qgcpes3 AUNCHUIITIMHAPHBIC

pe3yibTaTHl,

HaITpaBJICHHLIC Ha

dbopMupoBaHHe  OOIMUX

npo¢eCCHOHATBHBIX KOMIETEHIUH 10 pa3/esaM U TeMaM COEep)KaHus yd1eOHOro MaTepHara.

n

O01mme kKoMneTeHNHA Pa3zgen/Tema THun oeHoOYHbIX
MeponpusiTUs
OK 01. Beibupath criocoOsr P1,Temal.1,1.2,1.3,1.4.
pelIeHus 3a1a4 P 2, Temnr 2.1, 2.2, 2.3, 2.4, | TectupoBanue

npodeccuoHaIbHON 2.5,2.6, 2.7 KonrponsHas pabora
JIEATENIbHOCTU IPUMEHUTEIBHO K P 3, Temsr 3.1, 3.2, 3.3, 3.4, | BrimonneHnue 3ajanuii Ha
Pa3IMYHBIM KOHTEKCTaM 35, 3.6 JK3aMeHe
P 4, Temr1 4.1, 4.2, 4.3, 4.4,
45,46,4.7,4.8,4.9,4.10
P 5, Temnr 5.1,5.2, 5.3,
54,5556
P 6, Tems! 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7,6.8
OK 02. Ucnonw3oBath P1,Temal.1,1.2,1.3,1.4.
COBpPEMEHHBIE CPE/ICTBA MMOUCKA, P 3, Temnt 3.1, 3.2, 3.3, 3.4, | TectupoBanue

aHaJIM3a ¥ UHTEPIIPETAIN
uHpopMaLuy, U
UH(POPMALIMOHHBIE TEXHOJIOTHH
JUTSL BBITIOJTHEHUS 32,144
npodecCuOHAIbHON
JeSITeTbHOCTH

3.5,3.6

P 6, Temr1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8

P7, 6 Tems1 7.1,7.2,7.3,7.4

KontposbHas padota
Brimonnenue 3aganuii Ha
DK3aMEHE

OK 03. IImanupoBars n
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHaTbHOE U TMYHOCTHOE
pa3BUTHE,

P1,Temal.1,1.2,1.3,1.4.
P 2, Temrr 2.1, 2.2, 2.3, 2.4,
2.5,26,2.7

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

TectupoBanue
KonTponbnas pabota
Brimmonnenue 3aganuii Ha

IPEIIPUHIMATENBCKYIO 3.5,3.6 IK3aMeHe
NeITENLHOCTD B P 4, Temnr 4.1, 4.2, 4.3, 4.4,
npodeccuoHabHOH cepe, 45,4.6,4.7,4.8,4.9,4.10

HCITIOJIB30BaTh 3HAHUS I10 P 6, Tems1 6.1, 6.2, 6.3,

(bUHAHCOBO TPAMOTHOCTH B 6.4,6.5,6.6,6.7,6.8

Pa3IUYHBIX KU3HEHHBIX P7,Temr1 7.1,7.2,7.3, 7.4

CUTYaIUIX

OK 04. 3¢ddexTuBHO P1,Temal.1,1.2,1.3,1.4.
B3aMMOJICHCTBOBATh U padotatk B | P 2, Temsr 2.1, 2.2, 2.3, 2.4, | TectupoBanue

KOJIJICKTUBEC 1 KOMaHIC

2.5,26,2.7

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
45,46,4.74.8,4.9,4.10

KonTponbhas pabora
Brimonnenue 3aganuii Ha
JK3aMeHe
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P 5, Temnr 5.1, 5.2, 5.3, 5.4,
55,5.6

OK 05. OcymiecTBiATh yCTHYIO U
MMMCbMEHHYI0 KOMMYHHKAIIUIO Ha
TOCYJIaPCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢ yuetom
0COOEHHOCTEH COIMAILHOIO U

P1,Temal.1,1.2,1.3,1.4.
P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temr1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8

TectupoBanue

3anmTa HAUBUYyaTIbHBIX
MPOEKTOB

KontposbHas padota
Brimmonnenue 3amanui Ha

KYJIBTYPHOI'O KOHTEKCTa P7,Temsr 7.1,7.2,7.3, 7.4 | sx3ameHe
OK 06. IIposiBiATh rpak1aHCKo- P1,Temal.1,1.2,1.3,1.4.
MaTPUOTUYECKYIO MO3UIHIO, P 4, Temn1 4.1, 4.2, 4.3, 4.4, | TectupoBanue

JE€MOHCTPUPOBATH OCO3HAHHOE
HIOBEJICHUE Ha OCHOBE
TPaIULMOHHBIX
00111e4eI0BeYeCKUX [IEHHOCTEH, B
TOM YHCJIE C YIETOM
rapMOHHU3aluU
MEKHAIIMOHAIbHBIX U
MEXXPEIUTNO3HbIX OTHOIIECHUH,
NPUMEHSTH CTaHIAPTHI
AQHTUKOPPYILMOHHOTO MTOBEICHHS

45,46,4.7,4.8,4.9,4.10
P 5, Temrr 5.1, 5.2,5.3,5.4,
55,56

KonrponsHas pabora
BrinonHenue 3a1anuii Ha
IK3aMECHE

OK 07. CognericTBOBaThH
COXPAHEHUIO OKPYXKAIOIIeH
Cpelbl, pecypcocOepexeHHtIo,
MPUMEHSTH 3HAHUS 00 N3MEHEHUHN
KJTUMAaTa, PUHITATIBI
OepexIIMBOro MPOU3BO/ICTBA,

3¢ (PEeKTUBHO AEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIIUSIX

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
25,26,2.7

P 4, Temr1 4.1, 4.2, 4.3, 4.4,
45,46,4. 48,49, 4.10

P 5, Temnr 5.1, 5.2, 5.3, 5.4,

55,56

P 6, Temn1 6.1, 6.2, 6.3, 6.4,

6.5,6.6,6.7,6.8

TectupoBanue
KonTponbnas pabota
BrinosnHenue 3aganuii Ha
JK3aMEHe
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