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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo00pa3oBaTe/IbHOM
AUCUMILVIMHBI «MaTeMaTHKa»

1.1. Mecto MCUMIVIMHBI B  CTPYKType  npo(ecCHOHAIBLHOM
o0pasoBarteabHoii nporpammsbl CIIO:

O6mieobpazoBaTenbHas JTUCHUIUIMHA «MaremaTuka SIBJISIETCS
o0s3aTeNbHON  YacThio  00IIE00pa30BaTENbHOTO  IUKIA  00pa3oBaTeIbHOM
nporpaMmsl B cooTBeTCTBUM ¢ PI'OC no cnenunansHocTH 38.02.03 OnepanuonHas
AESITETLHOCTD B JIOTHCTHKE

1.2. Hesu 1 mi1aHupyeMble pe3yJbTaThl OCBOCHUS AUCIHUIIIAHBI:

1.2.1. leap aucuMnInHbI

Conepxanue MPOTrpamMMbl 001eo0pa3oBaTebHON JUCIIUTIIIAHBI
«MareMatuka» HalpaBlI€HO Ha JOCTHXKEHHE pe3yJbTaTOB €€ HW3Y4YeHHUS B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuerom mnpodeccuoHaIbHOM
HarnpasieHHoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTAThl OCBOEHHUSI  001Ie00pa30BaTEIbLHOM
aucuIInHbI B cooTBeTcTBUH ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HayeHne TUCHUIUIMHA uMeeT ipu hopmupoBanuu U pazsutuu OK u
[K



OO01mue KoMneTeHI

Ilnanupyembie pe3yabTaThl 00y4YeHUs

Oommue

I[I/ICIII/IHJ'II/IHapHBIe

OK 01. Beibupatb crioco0bt
peleHus 3anaq
npodeccruoHamTbHOM
JeSTELHOCTH MPUMEHHUTEILHO
K Pa3IM4HbIM KOHTEKCTaM

B wactu TpyZa0BOTO BOCIIUTaHUS:
- TOTOBHOCTH K TpPYAy, OCO3HAHHE IIEHHOCTH
MacTepcTBa, TPYIOII00HE;

- TOTOBHOCTH K  aKTHBHOM  JIeATEIbHOCTH
TEXHOJIOTUYECKOW M COIMaJIbHOM HampaBJIE€HHOCTH,
CITOCOOHOCTD

WHUIIUHUPOBATD, IIJIaHUPOBATH n

CaAMOCTOATEIIbHO BBEIIIOJIHATH TaKYIO JCATCIbHOCTD,

- HHTEpeC K Pa3IHYHBIM chepam
podecCHOHANBHON e TeTbHOCTH,

OBnaneHmne YHUBEPCATbHBIMH YIeOHBIMHU
[MO3HABATENLHBIMH JICHCTBUSIMH:

a) 6a30BbIC JIOTHYCCKHUE NECHCTBHUS:

- CaMOCTOSTEINBEHO (bopMyIupoBaTh 17§
AKTyaIM3UpOBaTh MPOONIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

- yCTaHABIMBAaTh CYILECTBEHHBIH MPHU3HAK WIN

OCHOBaHHWS JUIS CpaBHEHUS, KIacCUPUKANUU U
0000111eHNS;
- OmpelensaTh IeNH  JCITEIbHOCTH, 3a]aBaTh

mapaMeTpbl U KPUTCPUHN UX JOCTHUIKCHUS
- BBIBJISITb 3dKOHOMCPHOCTH U HTPOTHBOPCUHS B
paccMaTpruBaCMBbIX ABJICHUAX]

- BHOCHUTb KOPPCKTUBLI B JACATCIbHOCTb, OLICHUBATH

-BJIAJICTb METOAAMHU J0Ka3aTCIbCTB, aJIrOPUTMaMU PEIICHUA 3aaady;

yMeHHE (QOpPMYIHpPOBATh ONPEACICHUS,, AKCUOMBI W TEOPEMBI,
IIPUMCHATh UX, HPOBOJUTH J0KA3aTCIbHBIC PACCYXICHUA B XOIC
peleHus 3a71ay;

- YMETh ONEPUPOBATH OHSATHIMH: CTEIEHb YHCIIA, JIOTapU(pM YUCIIa;
YMCHUE BBINIOJHATh BBIYHUCICHUC 3HAUYeHHH | HpeO6pa3OBaHI/I${
BBIDQKEHHN CO CTENEHsIMH W JorapudmMamu, TpeoOpa3oBaHUs
JPOOHO-PAITHOHAITLHBIX BBIPAKEHHI;

- YMETh OIepUpPOBAThH
UppalyoHaNbHbIe, MTOKa3aTellbHbIC, CTENICHHbIC, JorapuMUIecKue,
TPUTOHOMETPHUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CHCTEMBIL;

- yMeTh ¢byHKIHS,
(GbyHKIHs, TPON3BOIHAS, TIEPBOOOpA3HAs, ONPEENeHHbBI HHTErPalr;
YMEHUE HaXOIUTh TIPOU3BOJHBIC DJIEMEHTapHBIX  (QYHKIIHH,

HCIIOJIb3Yys CIIPAaBOYHBIC MaTE€pUajbl,; HUCCIEA0OBATH B HpOCTQfIIHHX

TIOHATHAMU panrOHaJIbHBIC,

OIEpUPOBATh TOHATHSAMHU: HenpepbIBHAS

ciydasix (YHKIMM HAa MOHOTOHHOCTh, HAXOIUTh HAWOONBIIHE U
HaVMEHbIIUE 3HAYCHUST QYHKIUH; CTPOUTH TpapKH MHOTOUJICHOB C
WCIIONIb30BAHKUEM arapara MaTeMaTHUECKOTO aHallk3a; MPUMEHSTh
NPOM3BOAHYIO TMpH PEIICHUHM 3ajad Ha JIBWOKCHHE, pellaTh
HauOoNnbIIKEe U

IMPAKTUKO-OPUCHTUPOBAHHBIC 3agadn Ha

HAUMCHBIINEC 3HAYCHHA, HA HAXO0XKIACHUC IIYTH, CKOPOCTH H

YCKOpEHHUS;

- yYMeTb OIEpUpOBaTh MOHATHAMHU: pauuMoOHaNbHas (yHKUuS,




COOTBETCTBHEC PE3YJbTATOB IICSM, OLICHUBATH PUCKHU
MOCIICACTBUM IeITCIbHOCTH;

- pasBHBaTh KPEATHBHOE MBIIUICHHE TIPU PEIICHUH
JKU3HEHHBIX MPOOJIeM

0) 0a30BbIC UCCIIECIOBATEIBCKUE ICHCTBYS:

- BJaJIeTh HaBBIKAMU Y4E€OHO-HCCIIEIOBATEIBLCKON U
MIPOEKTHOM JEATENTbHOCTH, HABBIKAMH Pa3peIeHus
podseMm;

- BBIABJIATHL TPUYMHHO-CIIEACTBEHHBIE CBSA3H W
aKTyaJM3MpOBaTh 3aja4y, BBHIIBHTATh THIIOTE3Y €€
pellleHns, HaXOIUTh apryMEHTHI TS JTOKAa3aTelbCTBa
CBOMX YTBEP)KICHHWH, 3aJaBaTh MapaMeTpsl U
KPUTEPUH PEIICHIS;

- aHANM3UPOBATH TMONYYCHHBIC B XOJIE PEIICHUS
3a/laud  Pe3yNbTaThl, KPUTUYESCKH OICHHBATh WX
JIOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

-- YMeTh NEPEHOCUTHh 3HAHHS B MO3HABATEIBHYIO U

MMPaKTUIECKYIO obnactu KU3BHCOACATCIIBPHOCTH,

- yMeTh UHTETPUPOBATh 3HAHHWS W3 Pa3HbBIX
MIPEIMETHBIX 00J1acTel;
- BBIIBHTaTh  HOBBIE  WJEH,  Ipelyiarath

OpPHUTHHAJIbHBIC TOJXObI M PELICHUS;
U CIIOCOOHOCTh MX HCIIONIBb30BAHUS B MIO3HABATEIBbHON
U COLIMAIBHON IIPAKTHKE

nokaszarenpHas (DyHKUUMS, cTeneHHas (QyHKuus, jorapudMuiecKas
¢byHKIUS, TpUTOHOMeTpuueckue (yHKImMH, oOpaTHble (QyHKIHU;
YMEHHUE CTPOUTHh TpapuKh H3yYEHHBIX (YHKIUH, HCHONb30BaTh
rpad¥K TPy W3Y4EHUH MPOLIECCOB U 3aBUCHMOCTEHN, MPH PELICHUH
3a]a4d U3 JAPYruX Y4eOHBIX MPEAMETOB M 3ajlay U3 peajbHOH JKU3HU;
BEIpaKaTh (opMyTaMu 3aBUCUMOCTH MEKIY BETHUYNHAMU;

- YMETh pelaTh TEeKCTOBBIE 33aJ]aul pa3HBIX THIIOB (B TOM YHCIIE Ha
NPOILIEHTHI, JIOJM W 4YacTH, Ha JBIXKEHHE, paboTy, CTOMMOCTb
TOBapOB W YCIIyT, HAJIOTH, 33/1a41 U3 00JIACTH YIPaBIICHUS JINYHBIMU
U CeMeWHbIMH (UHAHCAMH); COCTABJIATH BBIPAXKEHUS, YpaBHEHUS,
HEPaBEHCTBA M WX CHCTEMbI 110 YCIOBUIO 3aJa4M, HCCIEIO0BaThH
NOJydeHHOE  pEelIeHHe W OIEHHBATh  INPaBAONOJ00HOCTD
pe3yIbTaToB;

- yMeThb OIEpHpOBaTh MOHATHSAMHU: CpeaHee apupMeTHIECKOe,

MenuaHa, HauOoibllleée M HauMEHbIEE 3HAUCHMs, pa3Max,
JMCIIepCHsl, CTaHapTHOE OTKJIOHEHHE YMCIOBOro Habopa; ymeHue
U3BJIEKaTh, MHTEPIPETUPOBATh MH(OpMaLHIO, NPEICTABICHHYIO B
TabnuIax, Ha JuarpamMmax, rpadukax, OTpakaloIlIyl0 CBOWCTBa
peaybHBIX IPOLIECCOB U SIBICHUN; MPEACTABIIATH MH(OPMALUIO C
IOMOLIbI0 TAOIMIl M AMarpaMM; HCCIEAOBATb CTATUCTUUIECKUE
JaHHble, B TOM YHCJE C NPUMEHEHHEM IpaUueCKHMX METOAOB U
JIEKTPOHHBIX CPEICTB;

- YMETh OIEPUPOBATH MOHSATUSAMU: CIYYailHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4allHOrO COOBITHS; YMEHHE BBIYUCIATDH
BEPOSITHOCTh C HCIIOIb30BAHUEM I'PaUIECKHX METOIOB; IPUMEHSTh
(bopMyIIBI CIIOXKEHNS U YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHbIE
¢bakTel 1 (HOpPMYINIBI IPU PELICHWU 3aJaY; OLEHUBATH BEPOSTHOCTU
peaNbHbIX COOBITHH; 3HAKOMCTBO CO CIIyYalHBIMH BEIHYMHAMU;
YMEHHUE NPUBOANUTE IPUMEPHI POSBIICHHUS 3aKOHA OOJIBIINX YHCENT B
NPUPOAHBIX U OOIIECTBEHHBIX SBICHUSIX;

- YMCTb OICPUPOBATH TIOHATHAMH: TOYKaA, IIpAMas, IIJIOCKOCTb,




MPOCTPAHCTBO, JBYTPaHHBIA yroJ, CKPEIIMBAIOIIUECS MPIMBbIC,
MapajuIeIbHOCTh M TEPICHIUKYIIPHOCTh MHPSIMBIX U IUIOCKOCTEH,
YroJI MEXAY MPSAMBIMH, YTOJI MEXAY MPAMOU M TJIOCKOCTBIO, YOI
MEXKJy IUIOCKOCTSMH, pACCTOSHHE OT TOYKH JIO IUIOCKOCTH,
pPacCTOSIHUE MEXKIY MPSMBIMH, PACCTOSHHE MEKIY IUIOCKOCTIMH,
YMEHUE HUCIONB30BaTh IPU PEIICHWH 3a7ay HU3Y4YeHHbIC (aKThl U
TEOPEMBI IIAHUMETPHH; YMEHHE OI[EHMBATh pPa3Mephbl OOBEKTOB
OKPYIKAFOIIEro MUPa;

- yYMEThb OIIEPUPOBATh MOHATHSAMH: MHOTOTPAaHHHMK, CCUCHHE
MHOIOIpaHHHUKa, Ky0, napauieenuriea, npu3Ma, nupamuaa, Gurypa
1 MOBEPXHOCTh BpallleHHs, IUIMHAD, KOHYC, Iap, cdepa, cedeHus
Gurypbl BpalleHHus, IUIOCKOCTh, Kacaromascs chepsl, IHIHHApPA,
KOHyCa, IUIOIIAAh IIOBEPXHOCTH IHPAMHIIbI, IPHU3MBI, KOHYCa,
UWIAHApA, Iulomanb cdepsl, 00beM Ky0a, NPSAMOYroJbHOrO
napaienenumnena, MUpaMuIbl, TPU3MBL, IHIMHJpa, KOHYyca, [1apa;
YMEHHUE M300pakaTh MHOTOTPAaHHUKH M TIOBEPXHOCTH BPAILCHUS, UX
CEUEHHS OT pPYKH, C TIOMONIbIO YEPTESKHBIX WHCTPYMEHTOB W
JJIGKTPOHHBIX CPENCTB;, YMEHHE paclio3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; yMEHHE PACTIO3HABATH MTPABUIIBHBIC MHOTOTPAHHUKH;
YMETh OIEPUPOBATH TOHATUSMH: JBIDKCHHE B TPOCTPAHCTBE,
NoJI00HBIE (UTYpPHl B TPOCTPAHCTBE; HCIOJIB30BATH OTHOIICHUE
TUIOMa el ToBEpXHOCTE W 00beMOB MOMOOHBIX (uryp mpH
peIICHUY 33134,

- yMeTh BBIYUCIIATH T'COMETPUYCCKUE BEIHYMHBI (JJIMHA, Yrod,
IOM@Ab, 00BEM, IJIOIIAJb MOBEPXHOCTH), UCIONb3YsS H3YUCHHBIC
(hOpMYITBI U METOJIBI,

- yMeTh OIEpUPOBATh TMOHATHSIMHU: MPSIMOYTOJbHAs CHCTEMa
KOODJIMHAT, KOOPJMHATHI TOYKH, BEKTOp, KOOPJIMHATHI BEKTOPA,
CKaJAPHOE TPOU3BEJCHUE, YroJl MEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, MTPOM3BE/ICHUE BEKTOPA HA YHCIIO; HAXOJUTH C TTOMOIIBIO
U3yUYEHHBIX (HOPMYNT KOOPAWHATHI CEPeUHBI OTPE3Ka, PACCTOSHUE




MEXY ABYMS TOUKAMHU;

-yMETh BBIOMpPATh TOAXOMSANIMA HM3YYCHHBIH METON JJIs PEIICHUSI
3aJla4yM, paclo3HaBaTh MaTeMaTHYeCKHUE (PaKThl U MaTEMaTHUYCCKHE
MOJICJIA B TPUPOJIHBIX M OOIIECTBEHHBIX SBJICHHUSAX, B HCKYCCTBE;

YMEHUE TIPUBOJUTH MPHUMEPHl  MaTEMaTUYeCKUX  OTKPBITHH
POCCHICKONH U MMUPOBON MaTeMaTUYECKOW HAYKH
OK 02. Hcnonb3oBath B o0nacTu leHHOCTH HayYHOTO TO3HAHUS: - yMeThb OIEpUpOBaTh TNOHATHAMHU: paluoOHANbHAs (QyHKIUS,

COBpPEMEHHBIE CPE/ICTBA TIOMCKA,
aHaN3a 1 MHTEpPIIpEeTalnu
nHpopMarum, u
WH(pOPMAIMOHHBIE TEXHOJIOTUU
IUIs1 BBITTOJTHEHUS 3314
rnpodeccruoHanbHOM

e TeTbHOCTH

-c(hOpMUPOBAHHOCTH MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOW MNPaKTUKH, OCHOBAaHHOTO Ha
KYJIBTYp, CHOCOOCTBYIOIIETO

CBOEr'0 MECTA B MOJUKYJIbTYPHOM MUDE;

Jajore OCO3HAHHIO
- COBEpIICHCTBOBAHME HA3BIKOBOM H UYMTATENbCKOMN
KyJIbTYphl KaK CpEJICTBa B3aUMOJCUCTBUS MEXKIY
JIIOJIbMU Y TIO3HAHUS MUPA;

- OCO3HAHUE IIEHHOCTHM HAy4YHOM JESITEeNbHOCTH,
TOTOBHOCTH OCYIIIECTBJISITh MPOEKTHYIO u
HCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHAMBUIYaJIbHO U B
rpyIIe.

OBnanenue YHHUBEPCATbHBIMHU y49eOHBIMU
MI03HABATEIILHBIMU JICHCTBHUSAMHU:

B) pabota ¢ mHpopMaIreii:

- BIIQJCTh HAaBBIKAMU MONy4YeHUS WH(opManuum u3
HCTOYHUKOB CaMOCTOSITEIIEHO

Ppa3HbIX THIIOB,

OCYLIECTBJIATh IIOMCK, AaHAIW3, CHCTEeMaTH3alHI0 U
HHTEpIpeTanuio HHOOPMALUN Pa3IuYHbIX BHIOB U
($hopMm mpeacTaBieHus;

- CO3/aBaTh TEKCTHl B PAa3JIMUHBIX (OpMaTax ¢ y4eTOM
HazHaueHWs MWHQOpMAIMM U LEIEBOH ayAWTOpHH,
BbIOMpas ONTHMAIbHYIO (GOpPMY MpEICTaBICHUS U

BHU3yaJIn3alliu,

nokaszarenpHas (DyHKIMS, cTeneHHas (QyHKuus, jorapudMuvecKas
byHKIUS, TpUTOHOMeTpuueckne (yHKIMU, oOpaTHble (QyHKIHU;
YMEHUE CTPOUTHh TpaduKh H3YyYEHHBIX (YHKIUH, HCIONB30BaTh
rpaduKy pyu U3yYEHUH MPOIIECCOB U 3aBUCHMOCTEN, MPH PEIICHUH
3aJla4 U3 JAPYrux y4eOHBIX MPEIMETOB U 3aj1ay U3 peajbHON JKNU3HU;
BBIpaXKaTh (opMyITaMu 3aBUCUMOCTH MEKIY BETHUYNHAMU;

- yMeThb ONEpUPOBATh IOHATHAMH: TOXJIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPAaBHEHUH H
HEPaBEHCTB, PaBHOCHIIBHOCTh YPAaBHECHHUH, HEPAaBEHCTB M CHCTEM,
palMoOHATBHBIE, HWPPAIMOHAIBHBIC, ITOKA3aTElNbHBIC, CTEICHHBIE,
norapupMHUIECKHEe, TPUTOHOMETPUIECKHE YpaBHEHHS, HEPaBEHCTBA
U CHCTEMBI; YMETh PeIlaTh YpaBHEHHs, HEPABEHCTBA U CHUCTEMBI C
HOMOIIBIO Pa3INYHBIX IPUEMOB; PEIIAaTh YpaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI C MapaMeTpoOM; IPHUMEHSTh ypaBHEHUS, HEPaBEHCTBA, MX
CHCTeMBI [UISl pEIICHUS MaTeMaTW4YeCKHX 3a7a4 M 33/7a4 U3
Pa3IMYHBIX 00JIACTeN HAYKH M PEaTbHON KU3HM;

- yMeTb CBOOOJHO ONEpUPOBATH
napajulebHbI  TIepeHOoC, CHUMMETpHs Ha

TOHATUSIMU:  JIBHDKCHHE,
IUIOCKOCTH H B
MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHUe IOMOOWs, MOMOOHBIE
(Gurypsr; ymeTh pacro3HaBaTh paBHBIC U IOJI00HBIE (UTYPHI, B TOM
qHcie B MPUPOJE, UCKYCCTBE, apXUTEKTYpPE; YMETh HCIIOIb30BaTh
TeOMETPUYECKUE OTHOLICHHS, HAXOIUTh T€OMETPHYECKUE BETMIUHBI
(umHa, yrou, IIom@nb, 00bEM) NPH PEIICHUH 337ad M3 JAPYTHX

y4eOHBIX MPEIMETOB U U3 PealbHOM KU3HH




- OICHUBATH HOCTOBCPHOCTD, JICTUTUMHOCTH
I/IH(bOpMaHI/H/I, €€ COOTBETCTBUC MPABOBBIM U MOPAJILHO-

OTUYCCKHUM HOpMaM;

- HCHONB30BaTh CpeAcTBa HMHMOPMALMOHHBIX U
KOMMYHUKAlIUOHHBIX ~ TEXHOJOTHMH B  pelieHuHu
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX u

OpPTaHM3alMOHHBIX 337a4 C COOJIIOJIeHNEeM TpeOOoBaHUil

OProHOMUKH, TCXHHUKHU oe3 OITaCHOCTH,

pecypcocOepexeHus, MPaBOBbIX W ITHUYECKHUX HOPM,

TUTUCHBI,

HOpM HHGPOPMAITMOHHON O€30ITaCHOCTH;
- BJaACTb HaBbIKAMH pacCIlO3HABAaHUA W 3alIUTBI
0e30MMacHOCTH

nHpopmarum, WHPOPMAITOHHOM

JIUMYHOCTH

OK 03. [ImarnpoBaTh 1
[peaT30BBIBATH COOCTBEHHOE
rpodeccrnonaasHOe U
ITIYHOCTHOE Pa3BHUTHE,
[peANPUHUMATENBCKYIO
NesTeNbHOCTh B
rpodeccruonanbHOM cdepe,
MCTIOJIb30BATh 3HAHHUSI 110
(hMHAHCOBOW TPAaMOTHOCTH B
[PA3IMYHBIX KU3HEHHBIX
CUTYyaIUsAX

B o6sacTu 1yX0BHO-HPaBCTBEHHOT'O BOCIIUTaHUSL:

-~ c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
3TUUYECKOT O NOBECHHUS;

- CIIOCOOHOCTb OIICHUBATh CUTYAaIMI0 M IPUHUMATh
OCO3HaHHBIE PELICHUS, OPUEHTUPYACh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJaJa B  IIOCTPOECHHUE
YCTOMYHBOTO OyAyIIEro;

- OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POIUTEISM U
(unmn) nmpyrMM diIeHaM CEeMbH, CO3JaHHI0 CEMbH Ha
OCHOBE OCO3HAHHOI'O MPUHATUS LIEHHOCTEH CeMeiHOM
XKHU3HH B COOTBEICTBHM C TPaIULMAMH HapoJOB
Poccunn;
Osnanenue YHHUBEPCAIbHBIMU PEryJIATUBHBIMU
EUCTBUSIMU:

a) caMOOpraHu3aLus:

- CaMOCTOSITENbHO OCYILECTBISTH I03HABATEIbHYIO
BBISIBJISITh CTaBUTb U

ACATCIbHOCTD, HpOGJ’IeMBI,

- YMETh OIIepPHPOBATH MTOHSTUAMHU:

UppalroHaNbHbIe, MTOKa3aTellbHbIC, CTEIICHHbIC, JorapruMUIecKue,

panrOHaJIbHBIC,

TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CHCTEMBI;
- yMeTb MHOTOTPaHHUK,
MHOTOTpaHHHKa, Ky0, MapaulenenuIes, npu3Ma, nupamuaa, Gurypa

OIEPUPOBATh TOHATHUSMHU: ceueHmne
M TIOBEPXHOCTH BpallleHUs, IWIMHID, KOHYC, map, chepa, cedeHus
¢Guryppl BpallleHus, TUIOCKOCTh, Kacaromascs c(epsl, IIINHApA,
MpHU3MEBI, KOHYCa,
MPSIMOYTOITEHOTO

KOHyCa, TUIOM@/Jb TOBEPXHOCTA MUPAMHJIBL,
OWIAHApa, Iuomanb cdepsl, o0beM Kyoda,
napauienenumnena, MUpaMuIbl, TPU3MBI, [HIHHIpA, KOHYyca, 1Iapa;
YMEHHUE U300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BPAIICHUS, HX
CEUCHHS OT pPYKH, C TOMOMIBIO YEPTESKHBIX HWHCTPYMEHTOB W
JJICKTPOHHBIX ~ CPEJCTB;

MMPOCTPAHCTBEC; YMETH PACIIO3HABATD IIPABUJIBHBIC MHOTOI'PAHHUKHU

YMETh paclo3HaBaTh CHMMETPHIO B
- yYMETb OIEpUPOBaTh MOHATHAMHU: TPSIMOYTOJbHAsl CHCTEMa
KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
yroa Mexay cymma
BEKTOPOB, ITPOM3BEICHNE BEKTOPA HA YMCIIO; HAXOJUTH C IOMOLIBIO

CKaJILIpHOC MPOU3BCACHUC, BCKTOpaMH,




(hopmynupoBaTh COOCTBEHHEBIC 3aJ1a4uu B
0o0pazoBaTeNnbHONW  JNEATEIBHOCTH W JKU3HEHHBIX
CUTYaIusX;

- CaMOCTOSITENbHO  COCTaBIATh IUIaH  pELIeHHs
npoOieMbl € y4eTOM  MMEIOIIUXCS  PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEIOYTEHHIA;

- 1aBaTh OLIEHKY HOBBIM CHTYAIlHsIM;

crocoOcTBOBaTh  (DOPMHUPOBAHMIO M MPOSIBICHHIO
IIMPOKON DJPYAWLIMKM B pa3HBIX OOJACTSIX 3HAHUH,
IIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTENbHBIA U
KYJbTYpPHBII YPOBEHb;

0) CaMOKOHTPOITb:

WCTONB30BaTh TMPUEMbI  pedleKCHH JUIS  OICHKU
CHTYaIlMH, BEIOOpA BEPHOTO PELICHHS;

- YMETh OLICHMBATh PUCKHA H CBOEBPEMEHHO IIPUHUMATh
pEILIEHNS 110 UX CHIDKEHHUIO;

B) DMOITMOHANIGHBI ~ MHTEIUICKT,  IPEIIONIararominii
c(hOpPMHUPOBAaHHOCTb:

BHYTPEHHEH MOTHBALIMH, BKIIIOYAIOLIEH CTPEMIIEHHE K
JOCTIDKEHHUIO  LeIM M YCHexy, ONTHMU3M,
MHULUATUBHOCTb, YMEHHME [EHCTBOBAaTh, HCXOAA W3
CBOMX BO3MOKHOCTEH;

- OSMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh ITOHMMATh
SMOLIMOHANIBHOE COCTOSIHUE APYTHX, YYHTBIBaThb €ro
IIPU OCYIIECTBJIEHMH KOMMYHHUKAIMH, CIIOCOOHOCTH K
COYYBCTBHUIO U CONEPEKUBAHUIO;

- COLMAaJbHBIX HABBIKOB, BKIIOYAIOLIMX CIIOCOOHOCTH
BBICTPAWBaTh OTHOIIEGHUS C JPYTUMH  JHOABMH,
3a00TUTbCS, MPOSABIATH HMHTEpEC W pas3pelarb
KOH()JIHKTHI

W3y4YEHHBIX (OPMYNl KOOPAMHATHI CEpEeIMHBI OTpPE3Ka, PacCTOSHUE
MEXy IBYMS TOUKaMU
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OK 04. DddexTuBHO
B3aMMOJICHICTBOBATh U pabOTaTh B
KOJUIEKTHBE U KOMaHIE

TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSATENBHOCTU WU
CaMOOIIPEEIIEHUIO;

-OBJIaJICHHE HaBBIKAMU y4eOHO-HCCIIEe0BATENbCKOH,
MPOEKTHON M COLMAIIBHOM JESATENbHOCTH;

OBHa[{eHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKAaTUBHBIMU
JNIEUCTBUSIMHU:

0) coBMeCTHAs JACATEIbHOCTD:

- IIOHUMATh u HUCITIOJIb30BaTh MpeuMyIIeCTBa

KOMaH/IHOW Y MHAWBUIYaJIbHON paboTHI;

- T[pUHUMATh [EId COBMECTHOM JESATEIbHOCTH,

OpraHU30BbIBaTh M KOOPJAMHUPOBATH JEUCTBHUS IO €€
IOOCTH)KEHHIO: COCTaBIISITH JIaH JICVCTBHIA,
pacupenensiTh pojid € YYETOM MHEHUW Y4YaCTHUKOB
00CY»X1aTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

- KOOPAWHHPOBATh M BHIIONHATH PabOTy B YCIOBHSAX

pETbHOT'0, BUPTYaJIbHOTO W KOMOMHHPOBAHHOTO
B3aNMOJICHCTBHS,

- OCYIIIECTBIIATh  IIO3UTUBHOE  CTPATErHuecKoe
MOBEIEHWE B PA3IUYHBIX CHUTYallUsX, IPOSBISATH
TBOPYECTBO M BOOOpaKeHNE, OBITh HHUITHATHBHBIM.
OBnazneHue YHUBEPCATbHBIMHU PETYISATHBHBIMU
JICUCTBHSIMH:

T) IPUHSITHE Ce0s U IPYTUX JTFOJIESH:

- IPUHUMATh MOTHBBI M aPTYMEHTHI JPYTUX JIFOIEH 1pr
aHaJM3e Pe3yNIbTATOB JACSATEIbHOCTH;

- IpU3HABaTh CBOE IPaBO M MPaBO JPYIHX JIOJEH Ha
OILIMOKM;

- pa3BUBaTh CIOCOOHOCTH MOHMMATh MHUpP C IO3UIHH
JPYTOro 4enoBeKa

- YMEThb OIIEPUPOBATH MOHATUSAMU: CIYYalHBIA ONBIT U CIydalHOE
COOBITHE, BEPOSTHOCTH CIIyYaHHOTO COOBITHS, YMETh BBIUYUCISTH
BEPOSITHOCTH C MCIIOJIb30BaHUEM I'pa)UIECKIX METOIOB; TPUMEHSTh
(bOpMyIBI CIIOXKEHUSI B YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOPHEIE
¢bakTel 1 (HOpPMYIBI TIPU pPEIICHUU 3a7JaY; OLICHUBATH BEPOSTHOCTU
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYaWHBIMHM BEIHYHMHAMHU;
yYMEHHE MIPUBOIUTH MPUMEPHI MPOABIIECHHS 3aKOHa OOJBIINX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX;

- yMeTh CBOOOJHO OIEPUPOBATH IMOHATUSAMHU: CTENEHb C IEIBIM
MOKa3aTeneM, KOpEHb CTENEeHb C

HaTypajJbHOW  CTEIEHH,

palMioHANBHBIM  TIOKa3aTeleM, CTeleHb C  JeWCTBUTENbHBIM
(BellecTBEHHBIM) TTOKa3aTeleM, JIOrapu(M Yuclia, CHHYC, KOCHHYC U
TaHT'€HC [IPOU3BOJIBHOIO YUCIIA;

- YyMEThb CBOOOJHO ONEPHUPOBATH TMOHATHAMH: TpaduK (HYHKIHH,

oOpaTHass (QYHKIHS, KOMIIO3MIMS (GYHKIHMH, JUHEHHas (QyHKIHS,

KBaJipaTHuHasi  (QYHKIHWS, CTENeHHAas (QYHKIUS C  IIEIBIM
MTOKa3aTeseM, TPUTOHOMETPUICCKIE byHKIIAA, oOpaTHBIC
TPUTOHOMETPHUYECKUE ¢byHKIUH, noKasartelbHas u
norapumuyeckast (yHKIHH;, YMETh CTPOUTH Trpaduku (yHKIHH,

BEITIOHATH TTpeoOpa3oBanus rpadukoB QyHKITHIA,

- YMETh UCIIOb30BaTh rpaduku GYHKIMN IS H3YYEHHS MPOLECCOB
M 3aBUCHMOCTEH TIpH pelmIeHNH 3a7ad U3 JPYyrux y4eOHBIX
OPeIMETOB W W3 PpeaJbHOW JKU3HU; BBIPAXaTh (HOPMYJIaMH
3aBHCHMOCTH MEXIY BEITUINHAMM;

- cBOOOJHO OIEPHPOBATH ¢GbyHKIHNA,
HEepUOIMIHOCTh byHKIHY, OrPaHUYEHHOCTD byHKIHH,
MOHOTOHHOCTh (DYHKIHH, 3KCTpeMyM (yHKIMH, HauOosbliee |
¢byHKIIH yMeTh
HPOBOJMTH HCCIIEOBAaHUE (PYHKIIUY;

- YMETh UCIIOJIb30BaTh CBOMCTBA U TpadUKH (PYHKIMI JUIs pelIeHHs

IOHATHAMHU:. YCTHOCTH

HauMMCHBIICC  3HA4YCHUA Ha  IIPOMCKYTKCE;

ypaBHEHUH, HEPABEHCTB M 3aJad C MapaMeTpamu; u300paxkaTb Ha
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KOOPJAMHATHOM INIOCKOCTH MHOXKECTBA PELICHUM YypaBHEHUH,
HEPABEHCTB U UX CUCTEM

OK 05. Ocy1ecTBisSTh YCTHYIO U
MICbMEHHYIO KOMMYHHUKAIIMIO Ha
rOCYIapCTBEHHOM $SI3bIKE
Poccuiickoit @enepannu c
ydeToM 0COOEHHOCTEH
COLIMAILHOTO U KYJIBTYPHOT'O
KOHTEKCTa

B obnacti 5cTeTHYECKOro BOCITUTAHUS:

- 3CTETHYECKOE OTHOIICHHE K MHPY, BKIIOUas ICTETUKY
ObITa, HAYYHOI'O M TEXHMUYECKOrO TBOPYECTBA, CIIOPTa,
TpyZAa U OOIIECTBEHHBIX OTHOIICHUM;

- CHOCO6HOCTB BOCHpI/IHI/IMaTb pa3J’II/I'-IHBIC BHU/bI
I/ICKYCCTBa, TpaZII/IHI/II/I n TBOp‘IeCTBO CBOCTO "N I[pyTI/IX
HApOJOB, OIIYIaTh 3MOIMOHAJIBHOE BO3JEHCTBHUE
HCKYCCTBA;

- Y6e)KZIeHHOCTB B 3HAYUMOCTH I JIMYHOCTU U
00IIlecTBa OTEYECTBEHHOI0 W MHPOBOTO MCKYCCTBA,
STHUYECKUX KYJBTYPHBIX TPAaJAULHA M HAPOIHOIO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPpaXCHHIO B PA3HBIX BHUIAAX

HCKYyCCTBa, CTpEMIIEHHE  TIPOSIBIATH KauecTBa
TBOPYECKON JTMYHOCTH;

OBnaseHne yHUBEPCATBHBIMH KOMMYHHKATHBHBIMHU
JEHUCTBUSAMU:

a) obmIeHue:

- OCYHIECTBIISITH KOMMYHHKAaIlMM BO Bcex cdepax
KH3HU;

- pacmo3HaBaTh HeBepOaldbHBIE CpPEICTBA OOIIEHUS,
MIOHUMATh 3HaYCHUE COIMATBHBIX 3HAKOB,
pacro3HaBaTh MPEIIIOCBUIKH KOH(IMKTHBIX CHTYallUi
U CMATYaTh KOH(IUKTBL;

- Pa3BepHYTO U JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS

C UCIIOJIb30BAHUECM SA3BIKOBBIX CPCJICTB

- yYMEThb ONEpPUpPOBATh TMOHATHSIMHU: cpelnHee apu(METHUYECKOE,

MenuaHa, HauOonbllee ¥ HaWMEHbIee 3HAYCHHsS, pa3Mmax,
JUICIIepCcHsl, CTaH/IapTHOE OTKJIOHEHHE YMCIIOBOro Habopa; yMmMeHue
W3BJIeKaTh, MHTEPIPETHPOBATh HH(OpMAaINIO, MPENCTABICHHYIO B
TabNMIax, Ha JuarpaMMax, rpadukax, OTpakalollyld CBOWCTBa
peaybHBIX TPOILIECCOB W SIBJICHHI; MPEACTAaBISATh HH(OOPMAILHIO C
MOMOIIBI0 TAaOJIUI] W JOUarpaMM; HCCIEAOBATh CTATUCTUYECKUE
JaHHBIC, B TOM 4YHUCJIC C NPHUMEHCHHEM rpa(’ppmecm/lx METOOOB N
3JIEKTPOHHBIX CPEJICTB;

- YMCTb OICPUPOBATH IIOHATUAMMU: TOUKaA, IIpAMadA, IIJIOCKOCTb,
JIBYTPaHHBIN  yTroJI,

MapajuIeTbHOCTh W TIEPIEHINKYISIPHOCTh MPSMBIX W TUIOCKOCTEH,

MIPOCTPAHCTBO, CKPEMIMBAIOIINECS TIPSIMBIC,
YTOIl MeXAY MPSAMBIMH, YTOII MEXAY MPAMOU M TIOCKOCTBHIO, YOI
MKy IIOCKOCTSIMH, pACCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTOsTHIE MEXTy MPSMBIMHU, PACCTOSHIE MEXTY ITOCKOCTSIMH;

- YMETh HCHOJNB30BAaTh NPU pEIIeHUH 3aJad H3ydeHHbIE (PaKThl H
TEOpPEMBI TUIAHUMETPHH;, YMEHHE OI[EHHBATh pPa3Mephl OOBEKTOB
OKPY’KafoIIero Mupa

OK 06. IIposBIIATE rpakJTaHCKO-
ATPUOTHUYECKYIO TTO3ULIHIO,

ACMOHCTPUPOBATH OCO3HAHHOC

- OCO3HaHUE 00y4aroUIMMUCS POCCHHCKOM
Ipa)XIaHCKOH WICHTHYHOCTH;

- HCJICHAIIPABJIICHHOC PAa3BUTHUC BHYTpeHHCﬁ O3

- YMCTh PCIIATh TEKCTOBBIC 3aa4M pPa3HbIX THUIIOB (B TOM 4YHCJIC Ha
MNpOOCHTHI, OO0JIXM MW 4YaCTU, Ha [JABHUIKXCHHC, pa60Ty, CTOMMOCTB
TOBApOB U YCJIYT, HAJIOI'H, 3aa4d U3 obmactu YIipaBJICHUS JIMYHBIMU
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[MOBEJICHNE HA OCHOBE
TpagULIHOHHBIX
00IIeueTIOBEUECKIX [IEHHOCTCH, B
TOM YHCIIE C YUETOM
rapMOHM3AIUN
MCKHAIIMOHAJIBHBIX U
MCKPCIIMTUO3HBIX OTHOHICHPIFI,
MIPUMCHATb CTaHAAPThI
AHTUKOPPYILUOHHOT O
OBEICHUS

JIMYHOCTH Ha OCHOBC JAYXOBHO-HPAaBCTBECHHLIX

neHHocred  HapomoB  Poccuiickonn  dDenepanumy,

UCTOPUYECKUX U HALMOHAJIBHO-KYJIBTYPHBIX TPAJULIUN,

(dhopMHpOBAaHHE CHUCTEMBI 3HAYMMBIX [[EHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYIIIMOHHOTO
MHUPOBO33PEHMS,  IIPABOCO3HAHMS,  3KOJOTMYECKOM

KYJIbTYpbl, CIIOCOOHOCTH CTaBUTh €I U CTPOUTh
’KU3HEHHBbIE TIJIaHBbI;
B wacTu rpakJJaHCKOro BOCIIMTaHUS:

- OCO3HAaHUEC CBOMX KOHCTUTYHMOHHBIX IIpaB H
00s13aHHOCTEH, yBa)KEHNE 3aKOHA M IIPaBOIOPAIKA;

- NIPUHATUEC TPpaAUIOHHBIX HaIlMOHAJIbHBIX,
00IIIeYeNTOBEYECKUX T'YMaHUCTHYECKUX "

JNEeMOKPAaTHUECKUX LIEHHOCTEH;

- TOTOBHOCTb NPOTUBOCTOSITh MI€OIOTUU IKCTPEMU3MA,
HallMOHAJM3Ma, KCEHO(OOWH, TUCKPUMHUHAIIUN TIO
COLIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HALMOHAJIBHBIM
[IpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO [ESITEIbHOCTH B
HHTepecax TIpakIaHCKOro OOIIECTBa, y4acTBOBATh B
CaMOYTIpaBIICHUH B 00mIeo0pa3zoBaTEIHHOM
OpraHU3aluy U JETCKO-IOHOIIECKUX OPraHU3aLMsIX;

- yMEHHE B3aMMOIEHCTBOBATH C  COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUM C UX OQYHKIMSIMUA U
Ha3Ha4YEHHEM;

- TOTOBHOCTb K TYMaHHMTApHOM U BOJOHTEPCKOM
JeATEIIbHOCTH;

MATPUOTHUECKOT0 BOCIIUTAHUSL:

- c(OpMHUPOBAHHOCTh POCCHUHCKON  T'pa)KTaHCKOH
WACHTUYHOCTH, TAaTPUOTH3Ma, YBAXKEHUS K CBOEMY

Hapoxy, YyBCTBa OTBETCTBEHHOCTH Iiepen PoanHoH,

U CeMEWHBIMH (DMHAHCAMM); COCTABJISATh BBIPAKCHUS, YpaBHCHUS,
HEPAaBEHCTBA M MX CHCTEMBbI IO YCIIOBHIO 3aJa4d, HCCIICI0BATh
MOJTY4YEeHHOE  pelIeHHe W  OICHMBATh  NPaBAONON00HOCTD
PE3YNbTaTOB;

- *yumemv onepuposamv NOHAMUAMU: OnpedeneHue, aKcuoma,
meopema, clneocmeue, CEOUCMBO, HPUHAK, O0OKA3AMENbCMEO,
PABHOCUTbHBIE OPMYTUPOBKU, YMeMb DOPMYIUPOSAMb 0OpAmHOe
U NPOMUBONOLOICHOE YMBEPAHCOCHUE, NPUBOOUMb NPUMEPbL U
KOHMPNpUMepvl,  UCHOIb308AMb  Memo0  MAmMemMamuiecKoll
UHOYKYUU,; NPOBOOUMb 0OKAZAMENbHBIE PACCYHCOCHUSI NPU PelieHUU
3a0a4, OYeHUBamsb 102UHECKy10 NPABUIbHOCHb PACCYIHCOCHUL,

- *ymemo 6000010 onepuposan NOHAMUAMU.
nOCe008amMenbHOCHD, apugpmemuueckas npoepeccus,
2eomempuyeckas npoepeccus, beckoneyHo yovigaowas
2eomempuyeckas npoepeccusi; ymemy 3a0aeamo
NOCNIe008aAMENLHOCIU, 8 MOM YUCAE C HOMOWbIO DEKYPPEHMHbIX
dopmyn,

- *ymems @vlOUpamMv NOOXOOAUWUL MemoO OJis peutenuss 3a0adu;
NOHUMAHUE 3HAYUMOCU MAMEMAMUKY 8 UYYEHUU NPUPOOHLIX U
00UleCMBEHHbIX NPOYEcco8 U ABNEHUl, YMemb PACHO3HABAMDb
nposiglieHUe 3aKOHO08 MAMEMAMUKY 8 UCKYCCMEe, YMemb NPUBoOUms
npumepvl MamemamuyeckKux OMKPbIMULl POCCULICKOU U MUPOBOU
Mamemamu4eckou HayKu
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TOpJIOCTH 3a CBOW Kpai, cBOO PomuHy, CBOHM SA3BIK U

KyJIbTYPY, MPOIILIOe u HacTosIee
MHOTI'OHAIlMOHaJbHOTO Haponaa Poccuu;
- I[EHHOCTHOE OTHONIICHHE K TOCyIapCTBEHHBIM

CUMBOJIaM, UCTOPUYCCKOMY U IMPUPOAHOMY HACJICOUIO,

MaMSATHUKaM, TpaguLUsIM HapoI0B Poccun,
JOCTHKEeHUsM Poccun B Hayke, UCKYCCTBE, CIIOpPTE,
TEXHOJIOIUAX U TPYIE;

- uaeliHas yOeXKICHHOCTh, TOTOBHOCTh K CIIY)KCHHUIO U
3ammrte OTeuecTBa, OTBETCTBEHHOCTH 3a €r0 CYAh0Y;
OCBOCHHBIC 06y‘~IaIOIIH/IMI/IC$I MCXKIPECAMETHBIC ITOHATHA
W yHHBepcalbHbIe yueOHbIe NelCTBUS (peryssITUBHEIE,
IIO3HABATCIIBHBIC, KOMMYHI/IKaTI/IBHI)Ie);

- CIOCOOHOCTH MX WCIOJB30BaHUS B MIO3HABATENFHOW 1
COITMATBHOI MPaKTHKeE, TOTOBHOCTD K
CaMOCTOATENbHOMY IIJIAHUPOBAHHIO M OCYIIECTBICHHIO
yaeOHOM  ACATENIbHOCTH, OpTaHW3alud  yIeOHOTO
COTPYAHHYECTBA C IEAarOTHYECKUMHU paOOTHUKAMHU M
CBEepCTHMKAMH, K  YyYacTHIO B  IIOCTPOSHHH
WHIUBUIYalIbHOW 00pa30BaTeNbHON TPASKTOPHH;

- OBJIaJICHVIE HaBBIKAMH YIeOHO-MCCIEI0BaATENbCKOM,

MPOEKTHON U COIMAIBHOU JI€ATEIbHOCTU

OK 07. ConeiicTBOBaTh
COXPAHEHUIO OKPYXKaIoLIei
Cpelbl, pecypcocOepekeHHIO,
MPUMEHSTH 3HAHUS 00 N3MEHEHNHT
KJIMMaTa, TPUHIIUIIEI
OepeXIIMBOTrO MPOU3BOJICTBA,

b exkTHBHO NeiicTBOBATH B
YpPE3BBIYAHBIX CHTYAIHIX

- HE IpUHUMATh JCHUCTBHUS, NPUHOCSILINE BpEL
OKpYyXarolei cpene;

- yYMETb MIPOTHO3UPOBAThH HeOIaronpusTHeIE
9KOJIOTMYECKHE  IMOCHEACTBHS  MPEANPHUHUMAEMBIX

JECTBUM, TPENOTBPALLATh UX;
- pacHIMpHUTh OIBIT JAEATENFHOCTA 3KOJIOTHIECKOH
HaIpaBIIEHHOCTH;

- pa3pabaThiBaTh IUTAH PEIISHUS MPOOJIEMBI C YIETOM
a”ajan3a HMEIOIINXCS

MaTepUuaibHbIX nu

TIOHATHAMH: HETIPEPbIBHAA

- yMeTh byHKIHA,
(GyHKUMS, TPON3BOIHAS, TIEpPBOOOpa3Has, ONpPENeNICHHBI HHTErPall;

YMETh HaXOAUTh MPOU3BOIHBIC 3JI€MEHTAPHBIX (DYHKLHUH, UCTIONb3Y I

OIlEpUPOBAThH

CIIpaBOYHBIE MAaTepHajbl; HCCIEAOBATH B MPOCTEHININX CIydasx
(YHKIMU Ha MOHOTOHHOCTb, HAXOIUTH HAHOOJBIINE U HAUMEHBILHE
(hyHKIIMI;
UCIIOJIb30BAHMEM allliapaTta MaTeMaTHYeCKOro aHajn3a; NPHUMEHSATh
peraTh

3HAYCHUA CTPOUTH Fpa(i)I/IKI/I MHOI'O4YJICHOB C

MNpOU3BOAHYIO TIpH PCHICHHU 3aa4 Ha ABUKCHUC,

IMPAKTUKO-OPUCHTUPOBAHHBIC 3aga4un Ha HauOONbIIINE nu
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HEMAaTEPUAIBHBIX PECYPCOB;

- OCYIIECTBIISTH IEICHANPABICHHBIH IIOUCK IIepeHoca
CPE/CTB M CIIOCOOOB JEHCTBHUS B MPO(hECcCHOHATBHYIO
cpeay;

- YMCTb INCEPCHOCHUTHL 3HAHHA B IIO3HABATCIIBHYIO U
HPaKTHYECKYIO 00JIACTH KU3HECATSIbHOCTH;

- nOpeéajaratb HOBBIC IIPOCKTHI, OIICHUBATH HJACU C
IMO3MM HOBU3HBI, OPUIMHAJIBHOCTH, HpaKTI/I‘{eCKOﬁ
3HAYUMOCTH;

- JaBaThb OLCHKY HOBBIM CUTyalusMm, BHOCHUTH
KOPPEKTHUBBI B JACATCIbHOCTh, OHCHUBATH COOTBETCTBUC
PE3yJIbTaTOB LIEISIM

HavMEHbIIE 3HAYCHUS, HAa HAXOXKJICHHE MYyTH, CKOPOCTH H
YCKOpEHHS,;

- yMeTb ONEpUPOBATH IOHSTUSMH: JABWKEHHE B IPOCTPAHCTBE,
nof00HbIe (GUTYypHl B TPOCTPAHCTBE; HCIONB30BaTh OTHOIICHHE
iom@aaeil TOBEepXHOCTE M 00BEMOB MOJOOHBIX Quryp mpH
pelleHnH 3a/1a4;

- yMEeTh BBIYUCIISATH T'COMETPHUYECKHE BEIWYHMHBI (JUIMHA, YTOII,
wiom@ab, 00beM, IMJIOMAb MOBEPXHOCTH), UCIIONb3YsS H3YyUEHHBIE
(bOopMyITBI U METOJIBI
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2. CTpyKTypa H coaep:kanue 001eodpa3zoBareJbHONM AMCHUILIHHBI

2.1. O0bemM TUCHMILIMHBI M BUABI Y4eOHOU padoThl

Bua yueoHoii paboTbl

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUILTHHBI 312
B T.4.

OcHoBHOE coJep:KaHue 276
TEOpPETHYECKOE 00yUueHue 214
MPaKTUYECKHUE 3aHITHS 62
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJlepKaHNe (COAepKAHUE 36
NMPUKJIATHOTO MOYJIfA)

BT. U..

TeOpeTHyYecKoe 00ydyeHue 4
MPAKTUYECKHUE 3aHATHS 32

NuauBuayaibHbli NPoeKT (0a/nem)™™

IIpome:kyTouHasi arrecTanus (IK3aMeH)
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

Conepxxanue yueOHOro Marepuasia (OCHOBHOE H PO ecCHOHAIBLHO-

HaumeHoBaHue pa3ae/ioB . | O0bem dopmupyemblie

OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH
U TeM 4yacos KOMIIeTeHII UM
MOAYJIb (NPH HAJTHYHH)
1 2 3 4

Ocnognoe codepicanue

Pa3nea 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 18

Tema 1.1 Conepxxanue y4eOHOro MaTepuaja

Henp n 3anaun ba3oBbrle 3HaHHMA W yMEHHMS MO MaTeMaTHKe B MPOPECCHOHAIBHOM U B

MaTeMaTHKU IpU MTOBCEHEBHOM JESITETbHOCTU 2

OCBOCHHUU CHECIHATBHOCTH | KombunuposanHoe sauamue

Tema 1.2 Conep:xxanue yueOHOro marepuaJja

Uucna v BBIYUCIEHUS. JleiictTBUsT ~ HaA  TMOJOXKUTENBHBIMM M OTPHULATEIbHBIMU  YHCIIAMU,

Beipaxenus n OOBIKHOBEHHBIMH U JACCATUYHBIMU Jpo0simu. [{eiicTBUs co cTeneHsIMu, pOpMYIIbI 5

npeoOpa3oBaHus COKPAILEHHOTO YMHOKEHHUSI.

. — Iéom6unup06annoz 3aunamue OK-01, OK-02, OK03,

ema 1.3. oJep:xaHue y4eOHOro Marepuasa : : :

I'eomerpus Ha mnockoctd | IpodeccHoHATbLHO-OPHEHTHPOBAHHOE colepkaHue (conepxkanme % 0(;16, OOI;_OOS% O
NMPUKJIAJTHOT0 MO/IYJIfA) ) ’
Buner mnockux ¢guryp ¥ ux miomanas. [IpakTuko-opueHTHpOBaHHBIC 3a7auu B
Kypce reOMeTpUH Ha II0CKOCTU

Tema 1.4 Conepxanue yueOHOro Marepuasa

IIpouenTHbIe BEruKcaeHus | [IpocThie IPOIEHTHI, pa3HbIe CIOCOOBI UX BhIYUCIEHUS. CI0XKHBIE TPOIIEHTHI 5
Ilpakmuueckoe 3anamue

Tema 1.5 Coaepikanue yueOHOro MaTepuajia

VYpaBHenus U HepaBeHCTBa | JIMHeliHble, KBaJpaTHbIe, APOOHO-JIMHEHbIE YpaBHEHHS U HEPaBEHCTBA 5

Hpaxmuttecxoe 3anAamue

Tema 1.6

Conepxxanue y4eOHOro Marepuasia
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Cucrempl ypaBHEHMH H

HEpPABEHCTB

CriocoObl perieHus CUCTeM JIMHEHHBIX ypaBHeHHH. [loHsTus: maTtpuna 2x2 u

3x3, ompeaenurens wmatpuibl. Meton [Taycca. CucteMbl HeTUHEHWHBIX

ypaBHeHuM. CHCTEMbI HEPABEHCTB

KOM6MHUpO€ClHHO€ 3aHAamue

Conepxxanue yueOHOro Marepuasa

BxoaHoi KOHTPOJIB Brraucnenuss u npeoOpa3oBaHus. YpaBHEHUSI M HEpaBeHCTBa. ['eomerpust Ha 2
MJIOCKOCTH
Pa3nen 2 IlpsiMble ¥ MJIOCKOCTH B POCTPAHCTBeE. 18
Tema 2.1. Conepxxanue yueOHOro Marepuaja
OCHOBHBIE IOHATHUSA [Ipenmer crepeomerpun. OCHOBHbIE TOHATUA (TOYKa, NpsMasl, IJIOCKOCTH,
CTEepEOMETPUH. npoctpaHcTBo). OCHOBHBIE aKCHOMBI — crepeomeTpuu. llepecekaromuecs,
Pacnionoxenue NpsAMBIX U | TapaJUIeIbHBIE W CKPEIIWBAIONIMECs MpsSMble. YTOJ MEXKIy TMpsSMBIMH B )
IJI0CKOCTEH npocTtpanctBe. [lepneHauKyaIapHOCTs NPSAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
(burypst
Kombunuposannoe sanamue
Tema 2.2. Conep:xaHnue y4eOHOro marepuaja
[TapamnensHOCTs NpsAMBIX, | [lapamnenbHble npsiMas W IwIockocTh. Ompenenenue. [Ipusnak. CroiictBa (c
OpsIMOM M INIOCKOCTH, | ToKazaTteiabCcTBOM). [lapamnenbHbie 1wiockocTH. Omnpenenenue. [IpusHak. OK 01, OK 03,
IJIOCKOCTEHN CaoiicTBa (¢ J0Ka3aTeabCTBOM). TeTpadap u ero aieMeHTsl. [lapannenenunesn u 4 OK 04, OK 07
ero anemeHTel. (CBOWCTBa NPOTHUBOIOJOXKHBIX TIpaHe M JUaroHajeu
napamenenunena. I[locrpoenune ceuennii. Peenue 3anay.
Kombunuposannoe sanamue
Tema 2.3. Conepxanue yueOHOro Marepuasa
[lepneHMKYIApPHOCTD [lepnenaukynspusie npsimble. llapannenbHble MpsiMble, MEPIEHIUKYISIPHBIE K
MPSMBIX, IPSIMOHN U mwiockocTH.  IIpu3Hak  NEepHNeHAMKYASIPHOCTH  HPSAMOM W IJIOCKOCTH.
IJIOCKOCTH, TNIOCKOCTEN HoxazarenbctBo. Ileprnennukynsip u  HakioHHas. llepnenaukynspHbie 5
miockocTH. [Ipu3HaK MNepneHANKYISIPHOCTH IUIOCKOCTEeH. JloKa3aTenbCTBO.

PaccrosHus B MMpOCTPAHCTBEC

KOM6HHMPOGCZHHO€ 3aHAamue

Tema 2.4.

Conepxxanue y4eOHOro Marepuasia
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Teopema o Tpex
IEPIEHINKYIIApax

TeopeMa 0 Tpex mneprneHAMKyJsApax. JokazarenbCTBO. YTros MEXAy NpsMOU U
IJIOCKOCTBIO. YTO0JI MEXAY IJIOCKOCTSAMHU

4
Kombunuposannoe 3anamue
Tema 2.5. IpodeccnoHaIbHO-OPUEHTHPOBAHHOE colepkaHue (conepxanue
[TapamtensHele, NPHUKJIATHOT0 MOAYJIA)
MepIEeHIUKYIIIPHBIE, AxcuoMmbl crepeomeTpud. I[lepneHAUKYISIPHOCTh TNPSAMOM U IJIOCKOCTH,
CKPEIIMBAIOIINECS IPSMBIE | MAPAIIICIIBHOCTh JIBYX MPSIMBIX, NEePIEeHIUKYIIPHBIX IJIOCKOCTH, 4
MEPIEeHIUKYJIIPHOCTD MJIOCKOCTEN
Ipakmuueckoe 3anamue
Tema 2.6 Copep:xxanue ydyeOHOro marepuaja
Pemenne 3amau. IIpsamelie u | Pacnionoxkenne npsMbIX U INIOCKOCTEH B IpocTpaHcTBe. [lepneHIuKyIsIpHOCTD U
MJI0CKOCTH B | MapajuIeIbHOCTh MPSAMBIX U IockocTel. CKpeluBarommecs npsimbie 2
MIPOCTPAHCTBE KouTtponsHas padorta
Pa3nen 3. KoopauHaThl 4 BEKTOPbI 18
Tema 3.1 Conep:xanue y4eOHOro marepuasa
JlekapToBBl KOOpAMHATHI B | JlekapTOBBI KOOPAMHATHI B IpocTpaHcTBe. [IpocTeiinme 3a1aun B KOOpIUHATAX.
npocTtpaHcTBe. Paccrosnue | Paccrosinue Mex ity AByMsI TOUYKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka
MEOKIY  ABYMA - TOUKAMM. | ko vbunuposannoe sansmue 4
Koopaunatel  cepenuHbl
OTpe3Ka
Conepxanue yueOHOro Marepuasa OK-02, OK-03, OK04,
Bekropsl B mpoctpaHcTBe. Cl0OKE€HHME M BBIYMTAHUE BEKTOPOB. YMHOXKEHHUE OK-07
Tema 3.2 BekTOpa Ha uucno. Kommianapuele BekTopbl. CKalsipHOE MPOU3BEICHUE
BekTopsl B mpocTpaHcTBE. | BEKTOPOB. Pa3iiokeHue BEKTOpa IO TpPEeM HEKOMIUIAHAPHBIM  BEKTOPAM.
Yroa Mexay BEKTOpaMH. KoopaunaTsl BEKTOpa, CKaISIPHOE IPOU3BEICHUE BEKTOPOB B KOOPAUHATAX, YTOJI 5

CkansipHO€ IMpon3BeieHNe

MCKAY BCKTOpaMH, Yrojal MCEKAY HpHMOﬁ U IUJIOCKOCTBIO, YIroJl MCKAY

BEKTOPOB IUIOCKOCTSIMU. YpaBHEHHE IUIOCKOCTH. ['eoMeTpruecKuii cMbICT ONpenenuTens
2x2
Kombunuposannoe sanamue

Tema 3.3 Coaepikanue yueOHOro MaTepuajia
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IIpakTuxo-
OPUEHTUPOBAHHBIC 3aa4H

IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOILYJIS)

colepkaHue (conep:xkanue

Ha KOOPAWHATHOU KoopaunatHas 1uIOCKOCTb. BbluMciieHHEe paccTOAHMM UM IUIOAACH Ha 4
IJIOCKOCTH iockocTd. KonnuecTBeHHbIE pacueTsl
Ilpakmuueckoe 3anamue
Conepxxanue y4eOHOro MaTepuasa
JlexapToBbI KOOpAMHATHI B MpocTpaHCTBE. BekTophl B mpoctpaHcTBe. CroxeHne
U BBIYMTAHUME BEKTOPOB. YMHOKE€HHE BeKTOpa Ha uyucio. KommiaHapHble
Tema 3.4 BeKTOPHI. CKaJsipHOE TPOU3BEJEHNE BEKTOPOB. PazioxkeHne BEKTOpa MO TpeM
Pemrenne 3anau. HEKOMIUTaHApHBIM BeKTopaM. IIpocreiimme 3axaun B koopanHarax. KoopamHatel 4
KoopaunaTsl 1 BEKTOpHI BEKTOpa, pAacCTOSHUE MEXIYy TOYKaMH, KOOPAMHATBI CEpPEAMHBI OTpe3Ka,
CKaJIS[pHOE MPOM3BE/IEHUE BEKTOPOB B KOOPJAMHATAaX, YroJl MEXIY BEKTOpaMH,
yroJI MeXAY NPSIMOM U IMIIOCKOCTBIO, YIOJl MEX/TY IIIOCKOCTIMHU
Koumponvnas paboma
Pa3znen 4. OcHOBBI TPUTOHOMeTPUHU. TpUroHOMeTpHUYEeCKHEe PYHKINH 40
Tema 4.1 Conep:xanue y4yeOHOro marepuaja
Tpuronomerpuueckue Pamnannas wmepa yria. IIoBOpOT TOYKM BOKpPYr Hadajla KOOpJUHAT.
GbyHkuuu npousBonbHoro | OmpesesieHne CHHyca, KOCHHYyca, TaHreHca M KOTaHIeHca. 3HaKd CHHYCa,
yria, yucia. Paguannas 1 | KocuHyca, TaHT€HCAa W KOTAHI'CHCA MO YETBEPTSM. 3aBHCHUMOCTb MEXKIy 4
rpaaycHas Mepa yria CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI€HCOM OJTHOTO M TOTO K€ yria
Kombunuposannoe sanamue
Tema 4.2 Conepxxanue yueOHOro Marepuasia
OCHOBHBIC T c OK-01, OK-02, OKO03,
pUroHoMerpuyeckue ToxaecTsa. CUHyC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YIJIOB OK-04, OK-05, OK-
TPUTOHOMCTPHICCKUC o 1 - 0. DOpMyIIbI IPUBEACHHS 4 06. OK-07
ToskecTBa. DOopMyIEI Kombunuposannoe 3anamue ’
MIPUBEJICHUS
Tema 4.3 Coaepikanue yueOHOro MaTepuajia
Cunyc, xocunyc, Tanrenc | Cymma M pa3HOCTh crHycoB. CymMMa M pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC
CYMMBI M Pa3HOCTH JIBYX nBoiiHoro yria. @opmyibl MOJIOBHUHHOrO yria. IlpeoOpa3oBaHust CymMMBbI 6

yrioB CHHYC ¥ KOCHHYC

TPUTOHOMCTPHUYCCKUX (byHKI_[I/II\/'I B NPOU3ZBCACHUC U IPOU3ZBCACHHA B CYMMY.
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JNBOMHOTO yria. ®opmyisl
MOJIOBUHHOTO yIJIa

BreipakeHne TpUTOHOMETPUYECKUX (YHKIMN dYepe3 TaHTeHC IOJIOBUHHOTO
aprymeHnrta. [IpeoOpa3oBaHus IPOCTEHIINX TPUTOHOMETPHUSCKUX BBIPAKCHHIA

KOM6MHMpO€ClHHO€ 3aHAamue

Tema 4.4
@yHKIMHU, UX CBOMCTBA.
CrniocoOb1 3aaHust

Conepxxanue yueOHOro Marepuasa

OOnacte ompeneneHuss W MHOXECTBO 3HaueHWd (QyHkumid. YETHOCTS,
HEYETHOCTh, NEPUOTUIHOCTD (yHKIMI. CIocoOBI 3a1aHusT PYHKITHIA

yHKumin Kombunuposannoe sanamue
Tema 4.5 Conepxxanue yueOHOro Marepuaja
Tpuronomerpuueckue O6mactp ompeneneHusi W MHOXKECTBO 3HAYCHHH TPUTOHOMETPUUYECKHUX

(GyHKIMM, UX CBOMCTBA U

¢yHknuil. YETHOCTh, HEUYETHOCTh, MNEPUOJAUYHOCTh TPUTOHOMETPUUYECKHUX

rpaduxu ¢bynknuii. CBolicTBa U rpaduku GyHKIMHA y = cOS X, y =sin X, y =tg X, y = ctg
X.
Kombunuposannoe sanamue
Tema 4.6 Conep:xxanue y4yeOHOro marepuaja
[IpeobpazoBanue Cxxatue u pacTshkeHue TpaQuKOB TPUTOHOMETPUUECKUX () YHKITHM.
rpauKoB [IpeobpazoBanue rpaduKoB TPUTOHOMETPUUECKUX (HYHKITUMA
TPUTOHOMETPHYEC Ilpakxmuueckoe 3anamue
KuX (QyHKIUI
Tema 4.7 Conep:xaHue y4e0OHOro MmaTepuasa
Onucanue IIpodeccnonanbHO-OpUEHTUPOBAHHOE coaepxaHue (conep:xkaHme
MIPOU3BOJICTBEHHBIX NPUKJIATHOTO MOITYJISA)

MPOIIECCOB C  MOMOIIBIO
rpadukoB QyHKUIUN

Hcnonb3oBanue CBOWCTB TPUTOHOMETPUYECKUX (PYHKIMM B IPO(HECCHOHATBHBIX
3a/1ayax

Tema 4.8 Conepxanue yueOHOro Marepuasa
Ob6patHble OOpatHble TpuroHomerpuueckue ¢GyHkiuu. Mx cBoiictBa u
TPUTOHOMETPUUYECKHUE rpaduxu
GyHKIIIH Kombunuposannoe sanamue
Tema 4.9 Coaepikanue yueOHOro MaTepuajia
TpuroHomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a.
YPaBHEHHUS U Pemienue TpUrOHOMETPUYECKUX YPABHEHUK OCHOBHBIX THIIOB: IPOCTEHIINE
HEpPaBEHCTBA TPUTOHOMETPUYECKUE YPABHEHHUsI, CBOJAILIMECS K KBaJIpaTHBIM, pelIacMbIe
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Pa3I0KEHUEM HA MHOYKUTEIIH, OJHOPOIHBIE.
[IpocTenmme TpPUrOHOMETPUYECKHUE HEPABEHCTBA

KOM6MHUpO€ClHHO€ 3aHamue

Tema 4.10 Conepxxanue yueOHOro Marepuasa
Cucremsl Cucrembl POCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUHN
TPUTOHOMETPHUYEC Kombunuposannoe 3anamue 2
KMX YpaBHEHUU
Tema 4.11 Conepxxanue yueOHOro Marepuaja
Pemrenue 3agad. 0CHOBBI IIpeoOpazoBanue TPUTOHOMETPUYICCKUX BBIPAKECHUM. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YpPaBHEHMM ¥ HEPABEHCTB B TOM YHCIE C )
Tpuronomerpuueckue WCIIOJIb30BAaHUEM CBOMCTB PYHKUINN
G yHKITIT Koumponvnas paboma
Pa3nen S. KommiekcHbie yuciia 8
Tema 5.1 Conep:xanue y4eOHOro MmaTepuaja
KommnekcHsie [Tonsitne xomrekcHoro yucia. ConpspkeHHblE KOMIUIEKCHBIE YHUCIa, MOIYIb U
qucna apryMeHT KoMIUIeKCHOro uucia. PopMa 3amMcu KOMIUIEKCHOTO —4ucia
(reomeTpuyeckasi, TPUTOHOMETpUYECKas, anredpanyeckas). ApupMeTHUECKUe 4
JNEUCTBUS C KOMILIEKCHBIMH YHCIIaMU
Kombunuposannoe sanamue
Tema 5.2 Conep:xanue y4ye0OHOro MmaTepuaJja
[Ipumenenue BoimonHeHue pacueToB € TMOMOMIBIO KOMIUIEKCHBIX uuncen. [lpumepst
KOMIUIEKCHBIX YU CEIl UCIOJIb30BaHUSI KOMIUIEKCHBIX YUCEIl 4
Ilpakxmuueckoe 3anamue
Paznen 6. IIpon3Bognas GpyHKIMH, ee IPUMEHEHHE 32
Tema 6.1 Conepxxanue y4eOHOro Marepuasia
Ilonsatne  mpomsBoAHOM. | OmnpeneneHUe YHUCIOBOM MOCIEI0BATEIbHOCTH W CIOCOOBI €€  3aJaHus.
@opmynsl ¥ mnpaBuna | CBoOWCTBa  4YMCJIOBBIX  MOcienoBaTenbHOCTEeH.  OmpeneneHue  mpeaeia 2 OK-01, OK-02, OK-
g depeHIInpOBaHI MOCJIEIOBATEILHOCTH. BhluncieHue npenenos nociueaoBarenbHocTen. [Ipenen 03, OK-04, OK-05,

¢ynkuun Ha OeckoneuHoctH. Ilpemen ¢yHkuum B Touke. Ilpupamienue

OK-06, OK-07
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aprymenrta. [lpupamenne QyHKIMUA. 3anadu, TPUBOASIIINE K TOHSATHIO
npou3BogHON.  OmpeneneHue  NPOU3BOAHON.  ANTOPUTM  OTBHICKaHUS
IIPOU3BOTHOM

KOM6MHUpO€ClHHO€ 3aHAamue

Tema 6.2
[IponsBogHbIE  CyMMBI,
Pa3HOCTH MPOU3BEICHMUS,

Conepxxanue yueOHOro Marepuasa

®opmynsl quddepennupopanus. [Ipasuna muddepeHnpoBanus

KOM6UHUPO€LIHHO€ 3aHamue

9aCTHOTO
Tema 6.3 Conep:xxanue yueOHOro Marepuaja
IIpousBoHbI v
POM3BOIHBIC Onpenenenve cinoxxkHo ¢yHkuuu. Ilpow3BomHas TPUTOHOMETPHUUECKUX
TPUTOHOMETPHUYECKIX

¢byukumii. I[TpowusBogHas
CIIOXKHOU (DYHKIIMH

¢byukuuil. [IpousBoaHas ciaoxHOW QyHKIIUN

KOM6uHup06aHHO€ 3aHamue

Tema 6.4

Ilonsatue o
HETIPEPBHIBHOCTH (PYHKITHH.
Meto UHTEPBAJIOB

Conep:xanue yueOHOro marepuaja

[Tonsatue HempepwiBHOUM (yHKIMU. CBOMCTBa HempephlBHOW GyHKIMU. CBS3b
MEXy HEMPEPHIBHOCTBI0O M IU(PPepeHIUpYeMOCThI0 (YHKIIUM B TOYKE.
ANTOpUTM pellleHus] HEPaBEHCTB METOJIOM UHTEPBAJIOB

KOM6uHup06aHHO€ 3aHAamue

Tema 6.5
I'eomerpuueckuii u
(buznueckuit CMbICT

Conep:xanue y4e0OHOro MaTepuaja

['eomeTpudeckuii CMBICT TPOU3BOJHONW (PYHKIMH — YIJIOBOH KO3(PHUIIMEHT
KacaTeJIbHOM K rpaduky GyHKIMH B TOUKE. YpaBHEHHE KacaTeIbHON K rpaguKy

MIPOU3BOIHOM GyHKIMH. AJTOPUTM COCTaBJICHHUSI YpaBHEHHS KacaTelbHOM K rpaduky
(ynxunn y=f(x)
KOM6uHup0661HHO€ 3anrAmue

Tema 6.6 Conepxanue yueOHOro Marepuasia

Ddusnyeckuii CMbICH
IIPOU3BOIHOM B

Ouznyeckuil (MEXaHMUYECKUN) CMBICT MTPOU3BOJHON — MTHOBEHHAs CKOPOCTh B
MOMEHT BpeMeHH t: v =S’ (t)

npodeccuoHaabHBIX Ilpaxmuueckoe 3ansmue
3a1a4ax
Tema 6.7 Coaepikanue yueOHOro MaTepuajia

MOHOTOHHOCTh  (PYHKITUH.

B03paCTaHI/Ie n y6LIBaHI/IC (I)YHKI_II/II/I, COOTBCTCTBHUC BO3paCTaHHUA U y6BIBaHI/I}I
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Touku 3KkCTpEMyMa

¢GyHKIMU 3HAKY Npou3BOoAHOHN. lloHsATHE NPOM3BOJHON BBICHIETO0 MOPSAKA,
COOTBETCTBUE 3HAKa BTOPOU MPOU3BOIHON BBIMYKIOCTH (BOTHYTOCTH) (DYHKIIUU
Ha OTpe3Ke. 3aJjaul Ha MAKCUMYM U MUHUMYM. [loHSTHE acUMOTOTHI, CLIOCOObI
UX OTIpeeCHUs. AIITOPUTM UCCIIEAOBAHMS (DYHKIIMH M TOCTPOCHUS ee rpaduka
C TIOMOIIBIO MPOU3BOAHOM. [IpoOHO-HMHEeHasT QyHKIHS

KOM6MHUpO€ClHHO€ 3aHamue

Tema 6.8
UccnenoBanue GyHKuMi u

Conepxxanue yueOHOro Marepuaja

WccnenoBanue pyHKIMN HA MOHOTOHHOCTb U ITOCTPOEHUE T'pauKOB

HOCTpOEHue rpadukos Kombunuposannoe sanamue 4
Tema 6.9 Conepxxanue yueOHOro Marepuaja
Haubonpmiee u Haxosxnenne HanOoJplIero 1 HaWMEHBIIETO 3HAaUYCHUM (DYHKIIHM, MOCTPOCHHE
HauMeHbIIIee 3HAYeHUS rpa@uKoB MHOTOWIEHOB C UCIHOJb30BaHUEM ammnaparta MaTeMaTHYecKOTo )
byHKIIAN aHanu3a
Kombunuposannoe sanamue
Tema 6.10 Conep:xanue y4eOHOro MmaTepuasa
Haxoxnenue IIpodeccnonanbHO-OpUEHTHPOBAHHOE coaepxaHue (coapep:xanue
ONTUMAaIBHOTO NPHUKJIATHOT0 MOAYJIA)
pesynpraTta ¢ momouibio | Haumensbliee u HauOosblliee 3Ha4YeHHE PYHKIIUU 2
MPOU3BOJHOM B
MPAaKTUYECKUX 3aJ1a4ax
Tema 6.11 Conep:xaHue y4e0OHOro MmaTepuasa
Pewrenue 3anau. @opmynsl u npaBuina guddepenuupoBanus. MccnegoBanue ¢GyHKuMiA
[TpousBoaHas GpyHKLUY, €€ | TOMOIIBIO POKU3BOAHON. HanboJibliice 1 HAUMEHbIIICEe 3HAYCHHST () YHKIHH 2
MIPUMEHCHHE Konmponvnas paboma
Pazges 7. MHOrorpaHHUKH U Tejla BPALECHHUS 44
Tema 7.1 Coaepikanue yueOHOro MaTepuajia
Bepmunel, peOpa, rpanu | [Tousitue MHOTOrpaHHHMKA. Ero ajieMeHThI: BepIIMHbI, pedpa, rpaHu. /naroHasb. gigé’ gigi
MHOTOTpaHHUKA CeueHnue. Bolnykibie 1 HEBBIMYKIIbIE MHOTOT'PAHHUKHI 2 ’ ’
Komt OK-05, OK-06,
OMOUHUPOBAHHOE 3aHAMUE OK-07
Tema 7.2 Coaepikanue yueOHOro MaTepuajia
[Ipusma, ee | [Tonarue npusmsel. Ee ocHOBaHus 1 GokoBbIe TpaHu. BeicoTa mpusmsl. [Ipsimas u 2
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COCTAaBJIAIOIIUE, CEYCHHE.
IIpsmMass wu npaBuiIbHAs
IIPU3MBI

HaxJIOHHas npusma. [IpaBuiibHas npusma. Ee ceuenue

KOM6MHMpO€ClHHO€ 3aHAamue

Tema 7.3
[Tapannenenunen, kyo.
Ceucnue KyOa,
napaJiesienunea

Conepxxanue yueOHOro Marepuasa

[Mapannenenunen, cBOHCTBa MPSAMOYrOJIbHOTO Mapaivienenunesna, kyd. Cedenue
KyOa, mapasuiesenureia

KOM6UHUPO€LIHHO€ 3aHamue

Tema 7.4

[Inpamuna, ee
COCTAaBJISIOIINE, CEUCHHUE.
[IpaBunpHas nupamuaa.
YcedyenHas nupamuaa

Conep:xxanue yueOHOro Marepuaja

anaMI/ma U €€ DICMCHTEI. CCLIGHI/IG HI/IpaMI/II[BI. HpaBI/IJ'II)HaSI HI/IpaMI/I)Ia.
VYceueHHas nupamuaa

KOM6uHup06aHHO€ 3anamue

Tema 7.5
bokosas u moiHas
MOBEPXHOCTH MPU3MBI,

Conep:xxanue y4yeOHOro marepuaja

[Inomans OOKOBOW W TMOJHONM TOBEPXHOCTH MPHU3MBI,
UpPaMUIbL

MIAPaMHU/IBI Kombunuposannoe sanamue

Tema 7.6 Conep:xanue y4eOHOro Mmarepuasa

CummeTprs B kybe, CuMMeTpHUsi OTHOCUTEIBHO TOYKH, MPSAMOM, MiIockocTH. CUMMETpusi B Kyoe,
napajuiesienumnese,

IIpU3ME, ITUpaMHUIC

napamuiClICnmIcac, npusMe, mupaMmuac

KOM6uHup06aHHO€ 3aHAamue

Tema 7.7
IIpumepsl cumMmeTpuid B
npodeccuu

Conepxanue yueOHOro Marepuasa

IIpodeccuonaILHO-OPHEHTHPOBAHHOE cojiep:KaHne (conep:kanue
NPHUKJIATHOT0 MOAYJIA)

CuMMeTpus B IpUPOJIE, apXUTEKType, TEXHUKE, B OBITY

Tema 7.8

[IpaBuinbHbIE
MHOTOTPaHHUKH, 170.¢
CBOMCTBA

Conepxanue y4eOHOro Marepuasa

Ilonsatue MpaBUIIBHOT'O MHOT'OI'paHHUKaA. CsolicTBa IMPpaBUJIIbHBIX
MHOT'OI'PaHHUKOB

Hpaxmuttecxoe 3arnAamue
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Tema 7.9
Hwmaap, ero
cocrasiaronue. CeyeHue

Conepxxanue yueOHOro Marepuajia

Hunmunap u ero snementsl. CeueHne mwiMHApa (MapaiieIbHOE OCHOBAHHIO U
ocu). Pa3zBepTka nunuuapa

HNJINH
UHITHHApA Kombunuposannoe 3anamue
Tema 7.10 Conepxxanue yueOHOro Marepuasa
Konyc, ero

cocrasisrone. CeueHue

IIpogeccuonaibLHO-OpHEHTHPOBAHHOE cojiepkaHue (conep:xxanue
NMPUKJIAJTHOT0 MO/YJIAA)

KOHYyca K C
OHyc U ero »snemeHTbl. CeueHue KoHyca (HapajuleIbHOE OCHOBAaHHUIO U
MPOXOJIAIIEE Yepe3 BepIINHY), KOHMUECKHe ceueHus. Pa3BepTka koHyca
Tema 7.11 Conep:xxanue yueOHOro marepuaja

VYcedueHHBl KOHYC.
CedeHune yce4eHHOro
KOHYyca

VYceuennsriit konyc. Ero oOpasyromas u Beicota. CeueHne yceueHHOTO KOHyca

KOM6uHup06aHHO€ 3aHamue

Tema 7.12
[ap u chepa, ux ceyeHuUs

Conep:xanue y4eOHOro MmaTepuaJja

[Tap u cdepa. Bzaumuoe pacnosoxxenne chepsl u miockoctu. CedeHue mapa,
chepsl

KOM6uHup06aHHO€ 3aHAamue

Tema 7.13

IlouaTtue 06 o0beMe Tea.
OTHOLIEHHE 00BEMOB
O0I00HBIX TE

Conep:xaHue y4e0OHOro MmaTepuasa

[Tonsatue 06 o6beme Tena. OObeM Kyba M MPSMOYTOJIBHOTO Tapajuieienunea.
O6beM mpusmbl U wuiauHApa. OTHomIeHHE O00BEMOB MOJOOHBIX  TeJl.
I'eomeTpuvecKkuii CMBICIT ONIPEACTUTENS 3-TO MOPsAKa

KOM6MHMp06aHHO€ 3anAamue

Tema 7.14
O0BEMBI u IO U
MMOBEPXHOCTEN Tel

Conepxxanue yueOHOro Marepuasia

O06bembl mupamu sl U KoHyca. O0beM mapa. [11omaam nosepxuocre Ten

KOM6MHMP06CIHHO€ 3arAaAmue

Tema 7.15
KomOunanuu

Conepxxanue y4eOHOro Marepuasa

KOM6I/IHaL[I/II/I TFCOMETPHUUICCKUX TCII
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MHOTOTDAaHHUKOB U T€l
BpalleHUs

Hpakmuuecme 3aHAamue

Tema 7.16
I'eomerpuueckue
KOMOWHAITMH HA MPAKTHKE

Conepxxanue yueOHOro Marepuaja

Hcnonp3oBanne KOMOMHAMK MHOTOTPAHHHUKOB M TEJ BPAIICHUS B MPAKTUKO-

OPUCHTHPOBAHHBIX 3aJavdax 4
IIpakmuueckoe 3anamue
Tema 7.17 Conep:xxanue yueOHOro Marepuaja
Pewenne 3anad. O0BeEMBI 1 mIomaan MOBEPXHOCTU MHOTOTPAHHUKOB U TCJI BpallICHUA
MHOrorpaHHuKM u Tena 2
BpaIIeHus Koumponvnas paboma
Pasnean 8. IlepBooOpa3Has ¢pyHKIUU, ee MPUMEHEHHE 32
Tema 8.1 Conep:xanue y4yeOHOro marepuaja
Ileppoobpasnast yHKIHH. 3agada 0 BOCCTAHOBJICHUU 3aKOHA JBWKEHUS 10 U3BECTHOM CKOpocTH. [loHsTHE
IIpasuna HAXOKACHIA | yyrerpupoBanms. O3HAKOMIICHHE C TIOHSTHEM MHTETpaia M IepBOOOPA3HON st
nepBoOOpasHbIX ¢dbyakuun y=f(x). Pemenue 3amay Ha CBsI3b MEPBOOOPA3ZHON M €€ MPOU3BOIHOM,
BBIYMCJICHUE TIEPBOOOpa3HON mis naHHOW GyHKimu. Tabmuma dopmyn mms 2
HaXO0JIeHUs nepBooOpasHbIX. M3yuenue npaBuiia BEIYUCICHUS IEPBOOOpA3HOI
Kombunuposannoe sanamue
Tema 8.2 Conep:xaHue y4e0OHOro MmaTepuasa
Ilnomans kpHBOTHHEHHOA 3amaun, MPUBOJAIINE K MOHSATHIO OMPEIEICHHOTO MHTErpajga — O BBIYMCICHUU OK-01. OK-02. OK-
b 1
TpatiCLuu. Dopmyna IUIONIAIM KPUBOJIMHEHHOW Tpamenuu, O TmepeMelieHnd Touku. [loHsTHe 03. OK-04. OK-05
_ 1 . o o > s 1
Hytotona — Jleti6nutia ompenenéHHoro uHTerpana. [‘eoMmerpuueckuid u  (QU3HYECKUH  CMBICIH 2 OK-06. OK-07
b
onpeneneHHoro unrerpaia. @opmyna Hetotona— Jleitbuuna
KOM6MHMP06CIHHO€ 3anAmue
Tema 8.3 Coaepikanue yueOHOro MaTepuajia
Heonpenenennbii " | TTonsitie HeompeeneHHOro HHTErpaIa
ONpeIeTICHHbII HHTETpaibl 2

KOM6HHMPOGCZHHO€ 3aHAamue
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Tema 8.4
ITonusaTue 00
OTIpEICIEHHOM UHTErpaJie

Conepxxanue yueOHOro Marepuajia

['eoMeTprueckuii CMBICI ONIPEAECICHHOTO UHTETPAJIa

Kombunuposannoe 3anamue 2
KaK IIOIaH
KPUBOJIMHEWHOH Tpanenun
IIpogeccuonaibLHO-OpHEHTHPOBAHHOE cojiepkaHue (conep:xxanue
NMPUKJIAJTHOT0 MO/YJIAA)
Tema 8.5 I'eomerpuueckuii cMbicn ompeaeneHHoro uHrerpana. ®opmyna HeroToHa -
Onpenenenuslii uuTerpan | Jleidnuma.
B JKU3HU Pemenue 3amad Ha TNPUMEHEHHWE WHTETpaja Ui BBIYUCICHUS (PUINUCCKUX 4
BEIIMYMH U TIJIOIIaeH
Ipakmuueckoe 3anamue
Tema 8.6 Conep:xanue y4yeOHOro marepuaJja
Pemenue 3amau. [TepBooOpaznass dynknuu. I[lpaBuna HaxoxkaeHus mepBooOpa3HbIX. Ee
[TepBooOpa3Has (pyHKIIMH, | IPUMEHEHHE 2
ee MpUMEHEeHNe Koumponvnas paboma
Pa3nen 9. Crenenu u kopHu. CteneHHasi pyHkuusi 18
Tema 9.1 Conep:xaHue y4e0OHOIro MmaTepuaja
Crenennas  QyHKUusd, ee T[ToHsATHE KOPHS N-Oif CTENEHH U3 JeHCTBUTEIbHOro uncia. PyHKIMH y=VXn HX
cBoncTBa cBolicTBa 1 rpaduku. CBOMCTBA KOPHS N-OM CTENIEHU 4
Kombunuposannoe sanamue
Tema 9.2 Conepxxanue yueOHOro Marepuasa
[Ipeobpasosanne [IpeoOpaszoBanue HppallMOHATBHBIX BBIPAXKCHHIMA
BBIPOKEHUI C KOPHIMH n- 4 ) ) )
R —— Kombunuposannoe sanamue OK-01, OK-02, OK
03, OK-04, OK-05,
Tema 9.3 Coaepikanue yueOHOro MaTepuajia OK-07
CeoiicTsa cTenenu ¢ [lonsitTne cremeHn ¢ JIOOBIM pallMOHANBHBIM TOKa3aTeneM. CTerneHHbIe
PallMOHAJILHBIM 1 (GyHKIMHU, UX CBOMCTBA U TpapUKH 2

JIECTBUTEIIBHBIM

KOM6HHMPOGCZHHO€ 3aHAamue
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IIoKa3aTcCIIMHu

Tema 9.4 Coaepikanue yueOHOro MaTepuajia
Pewrenne PaBHOCWIIBHOCTh HppAaLMOHAIBHBIX YPAaBHEHUM W HEPaBEHCTB. Meroasl HUX
MppaluOHAIbHBIX peuieHus. Penenre nppalnoHaabHbIX YpaBHEHUM U HEPABEHCTB 6
YPaBHEHUH U HEPABEHCTB | Kombunuposannoe 3aunsmue
Tema 9.5 Conepxxanue yueOHOro Marepuasa
Crenenu u KOpHH. | Onpenenenue creneHHol ¢yHkuuu. Mcnonb3oBaHue ee CBOWCTB MPH PELICHUH
CrenenHas QyHKIMS YpaBHEHUI U HEPABEHCTB 2
Konmponvnas paboma
Paznen 10. [lokazatenbHass QyHKIHSA 16
Tema 10.1 Conep:xxanue y4yeOHOro marepuaja
IloxazatenpHast QyHkuud, | CTeneHb ¢ MOPOU3BOJBHBIM JICHCTBUTENBHBIM MOKa3zareneM. OnpezencHue
€€ CBOMCTBA nokasareabHON (DyHKIMH, ee cBOWCTBA U rpaduK. 3HAKOMCTBO C MPUMEHEHUEM
MTOKa3aTEIbHOU GyHKIMH. Pemenne I0Ka3aTeJIbHBIX YpaBHEHUH 4
(hyHKIIMOHATBHO-TpaUUIECKIM METOIOM
Kombunuposannoe 3anamue
Tema 10.2 Conep:xanue y4eOHOro MmaTepuaja
Pemienne moxasaTtenpHbIX | PerieHne TOKa3aTeNbHBIX YpaBHEHHI METOJIOM YypaBHHBAaHUS TOKa3aTesei,
YPaBHEHUM U HEPABEHCTB | METOJIOM  BBEICHHS HOBOM  IEPEeMEHHOH, (QYHKIIMOHAIBLHO-TpapUIECKUM 6
MeToioM. Penienue nokaszareiabHbIX HEPAaBEHCTB OK-01, OK-02, OK-
IIpaxmuueckoe 3anamue 03, OK-04, OK-05,
Tema 10.3 Conepxanue y4eOHOro Marepuasa OK-07
CucrteMbl nNOKa3aTelbHBIX | Pelienue cuctem nokasareibHbIX YPaBHEHUH 4
YPaBHEHUH Kombunuposannoe sanamue
Tema 10.4 Conepxanue yueOHOro Marepuasa
Pemenune 3a1a4. | Pemenue mokasaTeNbHBIX yYpaBHEHUH METOJIOM YpPAaBHUBAHUS IIOKA3aTeIed H
[TokazarenpHas QyHKIMA | METOJOM BBEJCHUs HOBOM MEpEeMEHHOM. PelieHne noka3aTenbHbIX HEPaBeHCTB 2
Konmponvnasa paboma
Pasnea 11. Jlorapugmel. Jlorapupmudeckas pyHkuus 24

Tema 11.1

Conepxxanue y4eOHOro Marepuasia
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Jlorapudm qucla.
JecsaTuunblit u
HaTypaJIbHBIN JorapudMmel,

Jlorapudm uyucna. /lecATHUIHBIN U HATYpaTbHBIN JTOTapU(MBI, YHCIIO €

KOM6MHMpO€ClHHO€ 3aHAamue

YHCIIO €

Tema 11.2 Conepxxanue yueOHOro Marepuasa

Croiictea  norapudmos. | CoiicTBa siorapudpmoB. Onepaiius gorapuhMUpPOBaAHUS
Onepanus Kombunuposannoe sansmue

norapuMupoBaHUs

Tema 11.3 Conep:xxanue yueOHOro Marepuaja
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA

¢GbyHKIMS, ee CBOICTBA

KOM6uHup06aHHO€ 3aHamue

Tema 11.4

Pemenue
Jorapu(PMUIECKUX
YpaBHEHUH U HEPABEHCTB

Conep:xxanue yueOHOro marepuaja

[Tonsitne norapupmuyeckoro ypaBHeHHs. Ormnepanus NOTEHUUPOBaHUA. Tpu
OCHOBHBIX METOJa peUIeHHs JorapuMUUECKuX ypaBHEHHH: ()YHKIIMOHAIBHO-
rpaduvYecKuii, METOJl TIOTCHIIMPOBAHUS, METOJl BBEJCHHUS HOBOW IEPEMEHHOM.
JlorapudmMudeckre HepaBEeHCTBA

KOM6uHup08aHHO€ 3aramue

Tema 11.5 Conep:xaHue y4e0OHOIro MmaTepuaja

Cucremsl ANTOpUTM pelieHHsl CUCTEMbl ypaBHEHUN. PaBHOCHMIIBHOCTH JorapupMuyueckux
Jorapu(pMUIECKUX ypaBHEHUI U HEPABEHCTB

YpaBHEHUU Kombunuposannoe sanamue

Tema 11.6 Conepxanue yueOHOro Marepuasa

Jlorapudmbl B mpupone u
TEXHHUKE

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE (conepxkanme

NPHUKJIATHOT0 MOAYJIA)

CoaepKaHue

[Ipumenenne norapudma. Jlorapupmuyeckas cnupaas B npupone. Ee
MaTeMaTUYECKHE CBOICTBA

Tema 11.7

Pemenne 3a4a4.
Jlorapugmst.
Jlorapudmmueckas

byHKIHS

Conepxanue y4eOHOro Marepuasia

Jlorapupmuueckass ¢yHkuus. PemeHune mpocTeHIIMX — JTOTapH(PpMUUYECKUX
ypaBHEHUH

Konmponvuasa paboma

OK-01, OK-02, OK-
03, OK-04,
OK-05, OK-07
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Paznes 12. MHuoxkecTBa. J1eMeHTHI TeOPHH rpados

Tema 12.1 Coaepikanue yueOHOro MaTepuajia
MHoxecTBa [Tonstue muoxectaa. [TonMHokecTBO. Onepaniiy ¢ MHOKECTBAMU 5
Kombunuposannoe sanamue
Tema 12.2 Conepxxanue yueOHOro Marepuasa
Omnepanun ¢ MHOKecTBaMH | Oriepaliiy ¢ MHOXKEeCTBaMHU. Perlienne mpuKkiaaHbix 3a1a4 9
Ilpakmuueckoe 3anamue
Tema 12.3 Conepxxanue yueOHOro Marepuaja
I'pader [Tonsitue rpada. Cs3HbIM rpad, nepeBo, HUKI Irpad Ha IIOCKOCTH 9
Ilpakmuueckoe 3anamue
Tema 12.4 Conep:xxanue y4yeOHOro marepuaja
Pemrenne 3ama4. | Onepanuu ¢ MHOKecTBaMu. OIMCAaHME pPEAIbHBIX CUTyallMd € TMOMOIIBIO
MmuosxectBa, I'padbl u ux | MmHOkecTB. [IpumeHeHne rpa)oB K peICHHIO 3314 2
MIPUMEHEHHE Koumponvnas paboma
Pa3nen 13. D1eMeHTHI KOMOMHATOPUKH, CTATUCTHKH ¥ TEOPHH BEPOSITHOCTEH 18
Tema 13.1 Conep:xaHnue y4eOHOro marepuaja
OcHoBHbIE nouATHs | [lepecTaHOBKM, pa3MeIIeHHs], COUETaHUS 9
KOMOHMHATOPUKH Kombunuposannoe sanamue
Tema 13.2 Conep:xaHue y4e0OHOro MmaTepuasa
CoOsitHe, BEPOATHOCTh | COBMECTHBIE W HECOBMECTHBIE COOBITHS. TeopemMbl O BEPOSITHOCTH CYMMBI
coObiTusaA. CloxKeHue U | COObITUH. YCIOBHAas BEPOSTHOCTh. 3aBUCHUMbIC M HE3aBUCHMBbIC COOBITHSL. 4
YMHOKEHHUE BEpOATHOCTEN | TeopeMbl 0 BEPOSITHOCTH TIPOU3BEICHUS COOBITHH.
Kombunuposannoe 3anamue
Tema 13.3 Conepxanue yueOHOro Marepuasia OK-01, OK-02, OK-
BepositHoCcTh B OTHOCUTENbHAS YacTOTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOE 03, OK-04, OK-05,
npoeccuoOHaATbHBIX ornpeeneHue BeposTHOCTH. OLieHKa BEpPOSITHOCTU COOBITHS 4 OK-07
3a7a4ax Ilpakmuueckoe 3anamue
Tema 13.4 Coaepikanue yueOHOro MaTepuajia
JuckpetHas  ciyd4aiiHasg | Bunsl cinydaifHeix BennuuH. OnpeseneHrne TUCKPEeTHON CIydailHOW BEMYMHBL 9
BEJIMYMHA, 3aKOH €€ | 3akOH pacnpeneneHuss AUCKPETHON ciydailHOW BennuyuHbl. Ee 4ncioBble
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pacnpeeneHust

XapPaAKTCPUCTUKHU

KOM6MHMpO€ClHHO€ 3aHAamue

Tema 13.5 Coaepikanue yueOHOro MaTepuajia

3agaun  MaremaTtndeckod | Bapuanmonnwiii psn. [lomwron wactor u rucrorpamma. CTaTUCTHYECKHUE

CTaTUCTHKH XapaKTePUCTHUKH Psijia HAOIMI0TaeMbIX JAHHBIX 2
Kombunuposannoe sanamue

Tema 13.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coleprkaHue (conepxkanue

CocraBnenne TabIUIl M | gpuK/IagHOr0 MOLY.JIs)

Auarpamm Ha IPaKTHKE [lepBuunas  oOpaboTka  cTaTHCTUYECKUMX  JaHHbIX. ['paduueckoe  ux
npenacraBieHne. HaxoxaeHne cpelHuX XapakTepUCTUK, HAOII01aeMbIX JAHHBIX 2
Ipakmuueckoe 3anamue

Tema 13.7 Conep:xxanue yueOHOro marepuaja

Penrenue 3a1a4. | DneMeHThl KOMOMHATOpUKH. COObITHE, BEPOATHOCTH cOObITHS. CloKeHue Hu

DIIeMEHTBI YMHOKEHHUE BEPOSATHOCTEN

KOMOMHATOPHKH, Koumponvnas paboma 2

CTaTUCTMKM U  TEOPHH

BEPOSITHOCTEH

Pa3nen 14. YpaBHeHHsI 1 HepaBeHCTBA 18

Tema 14.1 Conep:xaHue y4e0OHOro MmaTepuasa

PaBHOCHIIBHOCTD PaBHOCHIBHOCTE YpaBHEeHUI U HepaBeHCTB. Onpenenenus. OCHOBHbBIE TEOPEMBbI

YPaBHEHMH W HEPABEHCTB. | pABHOCWJIBHBIX IEPEX0Jax B YpaBHEHHSX W HepaBeHcTBax. OOIIMe METOJIbI

OO1mue MeTobl pellICHNsT | pellieHHs YPaBHEHHIA: MEPeXo.1 OT paBeHCTBA QYHKIMIA K PABEHCTBY apryMEHTOB 4 OK-01, OK-02, OK-
JUIS MOHOTOHHBIX (YHKIMH, METOJ pa3JI0KeHUS Ha MHOXHTEIU, METO] 03, OK-04, OK-05,
BBEJICHUSI HOBOM MepeMeHHOU, (QyHKIIMOHATbHO-TpadUIecKuil METOT OK-06, OK-07
Kombunuposannoe 3anamue

Tema 14.2 Coaepikanue yueOHOro MaTepuajia

I'padpuueckuit MeToJ | OOmue MeTOoAbl pEIIeHUs HEepaBEHCTB: IEpPeX0J]] OT CpPaBHEHHs 3HAYCHHUH

pereHus YPaBHEHMH, | QYHKIMI K CpaBHEHHIO 3HAYEHUH apryMeHTOB JJIsi MOHOTOHHBIX (YHKIIH,

HEPaBEHCTB METOJI MHTEPBAIOB, (PyHKIMOHATBHO-Tpaduueckuii Meto. I'paduueckuii meron 4

peIICHUA ypaBHeHI/Iﬁ 1 HCPABCHCTB

KOM6HHMPOGCZHHO€ 3aHAamue
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Tema 14.3
YpaBHEHHs U HEPABEHCTBA

Conepxxanue yueOHOro Marepuajia

Onpenenenue monynsa. Packpeitie moayns mno omnpenenenuto. [lpocteitmiue

C MOZYJIEM YPaBHEHUS U HEPABEHCTBA C MOJyJeM. [IpuMeHeHne paBHOCWIBHBIX IIEPEXO/I0B 4
B OIIPCACIICHHBIX TUIIAX YPABHCHUU U HCPABCHCTB C MOAYJIEM
Kombunuposannoe 3anamue

Tema 14.4 Conepxxanue yueOHOro Marepuasa

VYpaBHeHMs M HEPABEHCTBA | 3HAKOMCTBO C TapameTpoM. [lpocreiilie ypaBHEHHST W HEPaBEHCTBA C

¢ apamMeTpamMu napamMeTpoM 2
Kombunuposannoe sanamue

Tema 14.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE colepkaHue (conepxkanue

CocraBiieHHE W pElICHUE | MPUKJIATHOT0 MOIYJIA)

npoQecCHOHANBHBIX 3a/1a4 | PeleHne TEeKCTOBBIX 3a71a4 MPO(GECCHOHATBLHOTO COICPIKAHUSI )

C TIOMOIIBIO YPaBHEHHU A IIpaxmuueckue 3anamus

Tema 14.6 Conep:xxanue y4yeOHOro marepuaja

Pemenue 3agauy. OO0mre MeTo bl pellieHNs YypaBHEHUN. Y paBHEHUS U HEPABEHCTBA C MOJYJIEM U C

VYpaBHEHMSI M HEPABEHCTBA | MapaMeTpaMH 2
[IpakTruueckue 3aHATUS

IIpome:kyTouHnas arrecrtauus (JK3aMeH)

Bcero: | 312
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3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM M CUMIIHHBI

3.1. lnsa peanu3anuym NporpaMmbl AUCHUIUVIMHBI JOJKHBI ObITH NPeAyCMOTPEHbI
cjeAyolye crenuajbHble MOMelleHHs :

Peanuzauus nporpaMMmbl JUCHUILIMHBL TpeOyeT Haluuusg Yy4yeOHOro KaOuHeTa
MaTEeMaTUKH.

O6opynoBaHue yuyeOHOTO KaOUHETa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00yYarOUIXCs;

- pabouee MEeCTO Mpeno/iaBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUIA;

- KOMILJIEKT 3J€KTPOHHBIX BUI€OMATEpPUAJIOB;

- 3a/1aHMs1 111 KOHTPOJIBHBIX paboT;

- IPOECCUOHATIEHO OPUEHTUPOBAHHBIC 3a1aHMUS;

- MaTepuabl HK3aMeHa.

Texuuueckue cpeacta oOydeHUs:

- IEPCOHAJIbHBIN KOMIBIOTEP C JUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C HKPAHOM.

3.2. UndopmanuoHHoe odecrievyeHne peajn3auny NporpaMmmbl

1. Jlna peanuzamuu mnporpaMmbl  OMOIHOTEYHBIN (OHI 00pa3zoBaTeIbHOU
OpraHM3alMd JODKCH WMETh IICUaTHBbIC W/WINM DIIGKTPOHHBIE 00pa30BaTeNbHBIC |
MHPOPMAIIMOHHBIE  PECypChl,  PEKOMEHIOBAaHHBIC  JIJII  HWCIOJB30BaHUS B
00pa3oBaTeILHOM IPOIIECCE, HE CTapIle TATH JIET ¢ MOMEHTA U3IaHusl.

2. PekoMeHayeMbie MeyaTHbIC U3JaHUS TI0 pean3anuu 001meo0pa3oBaTeIbHOM
JTUCIHUIUIMHBI TIPEJICTABICHBI B METOJUYCCKUX PEKOMCHIAIUAX TI10 OpTaHH3aIiH
o0yJeHHUS.

3.3. HNudopmaunnonHoe odecnedyenne peaauzanuu nporpammbl Ilepedyennb
peKoMeHAyeMbIX Y4eOHbIX u3AaHuii, HHTepHeT-pecypcoB, JA0NOJHUTEJbHOM
gurepatypsl 3.3.1. OcHOBHBIE NTeYaTHbIE U3AHUS
OcCHOBHBIC HCTOYHUKH

1. Maremaruka: yaeOunk/ bammakos M.U.- 2-e u3x., ctep. - M: KHOPVYC, 2019.
(Cpennee npodeccroHaIbBHOS 00pa30BaHME)

2. Maremaruka: anrebpa W Hadajga MaTEMaTHYECKOTO aHallM3a, T€OMETPHS.
AnrebOpa u Hayana matematuyeckoro ananusa. 10-11 knacc. Anumos I A., Konsrun
I0O.M., TkaueBa M.B. u apyrue. - M: IIpocsemenue, 2022.
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3. MaremaTtuka: anreOpa ¥ Hayajla MaTeMaTHYECKOrO aHajiu3a, T'E€OMETpUS.
I'eomerpus. 10-11 knacc. Aranacsn JI.C., byry3os B.®., Kagomues C.b. u apyrue. -
M: Ilpocsewmenue, 2022.

4. Marematuka: anredpa U Hadyajla MaTEMaTUYECKOro aHanu3a, reomerpus. 10-11
KJacchl. Anre0pa ¥ Hauajga MaTeMathueckoro aHanmsa. B 2 4. Yacte 1: YueOHUK 11
ydamuxcs oOpa3oBaTelIbHBIX oOpraHu3ainuii (0a3oBbiii ypoBeHb) /Mopakosuu A.l.,
CemenoB I1.B.; Yactp 2. 3agauHuk Juisl yyamuxcs oOpa3oBaTeIbHBIX OpraHu3aiuil
(6a3zoBbiil ypoBeHb)/ Mopakosuu A.l'. u npyrue; noa penakiueit Mopakosuua A.I'. -
M: Muemo3suna, 2018.

6. MaremaTuka: ainrebpa ¥ Hayaja MaTeMaTHYECKOrO aHajiu3a, TeOMETpHs.
Anrebpa u Hayana maremarndeckoro aHanu3za. 10 kinacc. Hukonsckuit C.M., [loTanos
M.K., PemernukoB H.H. u apyrue. - M: IIpocsenienue, 2021.

7. MaremaTuka: anreOpa ¥ Hayala MaTeMaTHYEeCKOrOo aHajiu3a, T'eOMEeTpus.
Anrebpa u Hayasia marematuueckoro aHanusa. 11 kiacc. Huxonsckuit C.M., ITotanos
M.K., PemetnukoB H.H. u apyrue. - M: IIpocsemienue, 2021.

8. Maremaruka: anrebpa ¥ Hayalla MaTeMaTHMYECKOrO0 aHajiu3a, TeOMETpPHs.
I'eometpus.10-11 kmacc. IloropemoB A.B. Marematuka: anrebpa u Hayaia
MaTeMaTU4ecKoro aHanuza, reometpus. ['eomerpus.10-11 knacc. Iloropenos A.B. -
M: IIpocsemienue, 2019.

DJIeKTPOHHbIE U3IaHMS
1. Beepoccuiickue untepHer-omumnuansl. - URL: https://online- olympiad.ru /
(mara obpamenus: 12.07.2022). - TekcT: 27€KTPOHHBIH.

2. Enunas xommexuus 1u@poBbIX o00pa3oBarenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru  / (mata oOpamenns: 08.07.2022). - Tekcr:
3JICKTPOHHBIM.

3. Undopmarmmonnas cucrtema «EIWHOE OKHO JOCTyma K 0Opa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / (mataoOpamenus: 02.07.2022). - Tekcr:
3JIEKTPOHHBIMN.

4. Hayunas snextpoHHass OmoOimoreka (HOB). - URL: http://www.elibrary.ru
(mata obpamenusi: 12.07.2022). - TekcT: 31€KTPOHHBIH.

5. OtkpoeiTeiid kowtex. Matematuka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2022). - TekCT: 3I€KTPOHHBIH.

6. IloBropum marematuky. - URL: http://www.mathteachers.narod.ru / (mara
obopamenus: 12.07.2022). - TekcT: 3I€KTPOHHBIH.

7. CHOpaBOYHHMK TI0  MareéMaTuke Uil [IKOJbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2022). -
TeKCT: AAEKTPOHHBIM.
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8. CpenHsss MateMaTudeckas mHTepHeT mikona. - URL: http://www.bymath.net /
(mata obpamenus: 12.07.2022). - TekcT: 371€KTPOHHBIN.

9. denepanbHbIi optan «Poccuiickoe odpazoanue». - URL: http://www.edu.ru
(mara obOpamenus: 02.07.2022). - Tekct: 3nekTpoHHbIH. 10. DenepanbHblil LEHTP
nHpopManmoHHo-00pa3oBarenbHbIX pecypcoB. - URL: http:/fcior.edu.ru / (mara
obpamenusi: 01.07.2022). - TekcT: 2MEeKTPOHHBIN
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4. KOHTPOJIb U OLIEHKA Pe3yJ1bTATOB OCBOCHHUS 00111e00pa3oBaTe/IbHOI

AUCIHHUIIJINHBI

KonTpoab m omeHka pe3yabTaTOB OCBOEHHS 00II€00pa30oBaTeIbHON AUCIUIUIMHBI

pacKphIBalOTCS  4yepes

JTUCIHUIIIMHAPHBIE

pe3yabTaThl,

HaIpaBJICHHLIC Ha

dbopmupoBaHue 0o0mMMUX U MpodecCHOHANTBHBIX KOMIIETEHIIMN MO pa3jenaM U TemMam

coJiep KaHusl y4eOHOro MaTrepuana.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHbIX
KOMMEeTEeHIHSA MeponpusiTUs
OK 01. Berbupats criocoObt P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue

penIeHus 3a1a4
npodecCuoHaIbHOM
ACATCIIBHOCTH MPUMCHUTCIIBHO K
Pa3IMIHBIM KOHTCKCTaM

o/c, 1.4.

P2, Temn 2.1, 2.2, 2.3, 2.4,
2.5,2.6II-o0/c, 2.7

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

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

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

P 6, Temnr 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-0/c, 6.8

VYerHbIM onpoc
Maremarudecknii TUKTaAHT
NunuBunyanbHas
camocTosiTeNbHas padoTa
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padboT
3ammuTa TBOPUYECKUX padoT
3ammuTa WHIUBUIYATHHBIX
MIPOCKTOB

KontpospHas padota
Brimosnenue 3amanui Ha
JK3aMeHe

OK 02. Hcnonp3oBaTh
COBPEMEHHBIC CPEJICTBA TIOUCKA,
aHaJIM3a ¥ HHTEPIPETAIlU
nHpopManuu, u
MH(POPMAIIMOHHBIE TEXHOJIOTUU
JUTsL BBITTOJTHEHHMS 33124
npoheccCHOHALHOU
JeATEIbHOCTH

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

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

P 6, Temnr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8

P 7, Temnr 7.1, 7.2 IT-o0/c,
73,74

TectupoBanue

VYcrHblii onpoc
MareMaTH4eCKUi TUKTAHT
NunuBunyanbHas
caMocCTosITeIbHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
3ammuTa TBOPUYECKUX padoT
3almuTa MHAUBUAYaIbHBIX
MPOEKTOB

KontpospHas padota
Brinonnenue 3amanuii Ha
DK3aMCHE

OK 03. ITnanupoBath 1
peann30BBIBaTh COOCTBEHHOE
npoQecCHOHaIbHOE U TNYHOCTHOE
pasBHTHE,
NPEANPUHUMATENBCKYIO
JeSATeTLHOCTD B
npoeccuoHanbHOU cdepe,
UCIIOJIb30BATh 3HAHUS 110

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

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.61II-0/c, 2.7

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

P 4, Temn 4.1, 4.2, 4.3, 44,
4.5, 4.6, 4.7 11-o/c, 4.8, 4.9,

TectupoBanue

VYeTHBIT o1Ipoc
MareMmaTudeckuii TUKTaHT
WuauBunyanbHas
camocTosITeNbHas paboTa
IIpencraBnenue pe3ynpTaTtoB
MPAKTHYECKUX padboT
3amuTa TBOPUYECKHUX padoT
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(MHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIUsIX

4.10

P 6, Temsl 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-0/c, 6.8
P 7, Temnr 7.1, 7.2 IT-0/C,
73,74

3amuTa MHAUBUTYaTbHBIX
MIPOCKTOB

KonrponsHas padora
Brimonnenune 3aganuil Ha
dK3aMECHE

OK 04. DddexruBHO
B3aUMO/IEIICTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

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

P2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.61II-o0/c, 2.7

P 3, Temn! 3.1, 3.2, 3.3, 3.4,
3.5,3.6

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

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

TecTtupoBanue

VYeTHbIM onpoc
MaremaTnyecKuii TUKTaHT
WNupuBunyansHas
camocTosiTeNnbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padoT
3ammuTa TBOPUYECKUX padoT
3amuTa MHANBUYaTbHBIX
IIPOEKTOB

KonTponbnas pabora
BrimoitHeHME 3a1aHu Ha
JK3aMeHe

OK 05. OcyniecTBasTh YCTHYIO U
MMMCBMEHHYI0 KOMMYHHUKAITUIO Ha
rOCy/IapCTBEHHOM $I3bIKE
Poccuiickoit denepaiuu ¢ yuetom
0COOEHHOCTEH COLMAIBHOTO U
KYJIbTYPHOTO KOHTEKCTa

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

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

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8

P 7, Temsr 7.1, 7.2 TI-o0/c,
7.3,7.4

TectupoBanue

VYeTHbIM onpoc
MareMaTH4eCKU TUKTAHT
NunuBunyanbHas
caMocCTosITebHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
3amuTa TBOPUYECKHUX padboT
3amuTa MHAUBUYaTbHBIX
MIPOEKTOB

KonTponbnas pabora
Brimonnenue 3amanui Ha
JK3aMeHe

OK 06. IIposiBasTh rpaxkaaHCKO-
MaTPUOTUYECKYIO MTO3ULIUIO,
J€MOHCTPUPOBATh OCO3HAHHOE
MOBEICHUE HAa OCHOBE
TPaAULIUOHHBIX
oOl1euenoBeueCcKrX IEHHOCTEH, B
TOM YHCJIE C yYETOM
rapMOHHM3aLUU
MEKHALIMOHAJIBHBIX U
MEKPEIUTHO3HBIX OTHOIIEHUH,
MIPUMEHSTH CTAHIAPTHI
AHTUKOPPYIILUOHHOTO OBEACHUS

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

P 4, Temn 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 11-o/c, 4.8, 4.9,
4.10

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

TectupoBanue

YcrHbIl onpoc
MaremaTuyeckuil TMKTaHT
WNupuBunyanbHas
camocTosiTeNbHas paboTa
IIpencraBnenue pe3ynpTaTtoB
MPAKTHYECKUX padoT
3amuTa TBOPUYECKUX padoT
3amuTa MHAUBUAYaIbHBIX
IIPOEKTOB

KonTpomnpnas pabora
Brinonnenue 3aganuii Ha
DK3aMEHE

OK 07. ConelicTBOBaThH

P2, Temn 2.1, 2.2, 2.3, 2.4,

TectupoBanue
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COXPaHEHHIO OKPYKAIOIICH
Cpelibl, pecypcocOepeKeHHIO,
NPUMEHSATH 3HaHUS 00 U3MEHEHHU
KJIMMaTa, IPUHIIUTIBI
OepeKITMBOTO TIPOU3BO/ICTBA,

3¢ dEeKTUBHO JCHCTBOBATH B
YpEe3BBIYANHBIX CHUTYAIHSIX

2.5,2.61II-o0/c, 2.7

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

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

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

VYeTHBIT opoc
MareMaTHu4ecKuil JUKTaHT
WNupuBunyanbHas
caMmocCTosATeNbHas paboTa
[IpencraBienue pe3yabTaToB
IPAKTUYECKUX padboT
3aiuTa TBOPUYECKUX padboT
3aniuTa HHAUBUIYATBHBIX
IIPOEKTOB

KonTponbhas padora
Brinonnenue 3a1annii Ha
9K3aMEHe
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