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

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

OOweobpa3oBarenbHas TUCHMIUIMHA «MaTemaTtuka» sBisercss 00s3aTeIbHOM 4acTbhio
0011e00pa30BaTeIbHOTO IUKJIAa 00pa3oBaTeNbHON mporpammsbl B cootBercTBUU ¢ @T'OC CIIO
43.02.16 «Typu3m u roCTENPUUMCTBO»

1.2. I_Ie.]'II/I U IINTAHUPYEMBIE PE3YJbTAThI OCBOCHUS TUCHUIIIMHBI:

1.2.1. Heab aucuunjiuHbl

Copmepxanme  MporpaMMbl  OOIIE0Opa3oBaTeNbHOW  JUCHHUILIUHBI  «MareMaTukar
HAIPAaBJIEHO Ha JIOCTH)KEHUE PE3YJIbTAaTOB €€ U3yueHusl B cooTBeTcTBUU ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom nmpodeccuonanphoii 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 HMeeT pu GpopmupoBanmuu u passutuu OK u I1K.



O01mue KOMIETEeHIINHU

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. BeiOupats criocoOsl
peLieHus 3a1a4
podeccnoHaTEHOMI

e TeIbHOCTH TIPUMEHHUTEIILHO

K pa3JIMYHbIM KOHTCKCTaM

B yactu Tpy10BOr0 BOCIIMTAHUSA:

FOTOBHOCTb K TpPYyIy, OCO3HAHHME IIEHHOCTH

MacTepcTBa, TPYA0to0ue;
aKTUBHOMU

TOTOBHOCTB K JACATCIBHOCTH
TEXHOJIOTHYECKOU U COHH&HLHOﬁ HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUOUHUPOBATD, IJIaHUPOBATb H
CAMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIIbHOCTD,

UHTEpEC pa3IMYHbIM chepam

K
Mpo¢eCCUOHAIBHON IeATETHHOCTH,

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
I[IO3HABATCIIbHBIMN HeﬁCTBHﬂMHI

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSITEIILHO (bopMynHMpoBaTh u
aKTyalu3MpoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MpPHU3HAK WU
OCHOBAaHMA [JId CpaBHCHHA, KJ'IaCCI/ICbI/IKaIII/II/I H
0000IICHHS;

onpeaAcIsAITb HOEIU ACATCIbHOCTH, 3aJaBaTb
MMapaMETPhI U KPUTECPHUU UX JOCTHUIKCHUSA,

- BBIABJISITH 3dKOHOMCPHOCTU U IMPOTHUBOPCUUSA B

-BJIaJIETh METOJAAMHU JJOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3agad; yMeHue GopMymupoBaTh ONpeAeICHHs, aKCHOMBI U
TEOPEMBI, IPUMEHSITh UX, IPOBOJUTH J1I0KA3aTEIbHbIE
[pacCcyX/1IeHUsl B X0JI€ PELIeHMs 3a/1a4;

- YMETb ONEPUPOBATH MOHATHIMHU: CTEIIEHb YUCIIA, JOorapupm
UKcia; yMEHUE BBIOJHATD BHIYMCICHUE 3HAUCHUH 1
[peoOpa3oBaHus BBIPAKEHHUH CO CTENEHAMU U Jlorapudmamu,
peoOpa3oBaHus APOOHO-PALIMOHANBHBIX BBIPAKEHUIA;

- YMETh OIEpPUPOBATh MOHATUSIMU: PAllUOHAIILHBIE,
ppalMOHANIbHBIE, TOKa3aTelIbHbIE, CTEIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUIECKUE YPABHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETh OIEPUPOBAThH MOHATUAMHU: QYHKIINS, HETIPEPhIBHAS
(yHKLIMS, TPOU3BOIHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTErpal; yMEHNE HaXOIUTh IPOU3BOIHBIE dJIEMEHTAPHBIX
(yHKINH, UCTIONB3YsI CIIPABOYHbIE MaTepHalIbl; UCCIIEA0BATh B
[POCTEHIINX ClTydasix GYHKIIMH Ha MOHOTOHHOCTh, HAXOIUTh
HanOOJIbIINE U HAMMEHbIINE 3HaUeHUs (PYHKUNN; CTPOUTH
rpadyKy MHOTOYWIEHOB C UCIIOJIb30BAHUEM arapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHSITh POU3BOIHYIO MPU

lpeIJ_ICHI/II/I 3ala4 Ha ABHUKCHUC; PCUIATDH MTPAKTHUKO-




PACCMATPUBACMBIX SABJICHUAX,

BHOCHUTD KOPPCKTHUBBI B ACATCIBbHOCTD,

OLICHUBATb COOTBCTCTBUC PE3YJIbTATOB  LCJIAM,
OLCHUBATb PUCKH HOCJIC,I[CTBHI;'I JACATCIIBHOCTH,
Pa3BHUBATHb

[PECIICHUHU XU3HCHHBIX np06neM

Kp€aTHUBHOC MBIIIJICHUE IIpu

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

pooIieMm;

- BBIABJIATH HNPHUYHMHHO-CICIACTBCHHBIC CBA3U U
AKTYaJIM3UPOBATh 3aja4yy, BbIIBUTaTh TUIOTE3Yy €€
HAXO/IUTh

[PCIICHUA, ApPTryYMCHTHIL

JJOKa3aTCIbCTBa CBOHUX YTBep)KI[eHHﬁ,

15
3aJ1aBaTh
apaMeTpbl U KPUTEPUU PEIICHUS;

- aHaJIM3UPOBATH IOJYYEHHBIE B XOJE pEIICHUS
3alaul pe3yJbTaThl, KPUTUYECKU OLEHUBATh UX|

JIOCTOBCPHOCTb, IMPOrHO3UPOBATH HU3MCHCHUC B

HOBBIX YCJIOBHSIX;

-- YMETb [IEPEHOCUTH 3HAHMS B NTO3HABATEIIbHYIO U
MPAKTUYECKYIO0 00JaCTH KU3HEIEATEIbHOCTH;

- yYMETh UHTETPUPOBATh 3HAHUSA U3 PaA3HBIX
MpeIMETHBIX 00IacTei;

- BbIABUI'ATH HOBBIC nacu, npeajiararb

OPHUTMHAJIBHBIC IMTOAXOJAbI U PCUHICHU S,

1 CITOCOOHOCTH ux UCIIOJIB30BAHUS B

[TO3HABATEIIBHON U COLMAIBHOM IPAKTHKE

- BJIQJIETh HAaBBIKAMHU Y4eOHO-HCCIICI0BATEIIBCKOM
1 IPOCKTHOM ESITEIbHOCTH, HABBIKAMU Pa3pelIeHUs

OpPUEHTHUPOBAHHBIC 33/1a41 HAa HAUOOJIbIIINE U HAUMEHBIINE
3HAUEHUS, HA HAXOXJACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATH MOHATHIMHU: PallMOHANIbHAs (PYHKLINS,
roKazareiabHast QYHKIMS, CTeNeHHAs (PYHKIIUSA,
morapudmuydeckas GyHKINS, TPUTOHOMETPUYECKUE PYHKIIUH,
oOpaTHbIe PYHKIIMH;, YMEHUE CTPOUTH I'paMKH U3YUEHHBIX
(yHKIUH, UCTIONIB30BaTh IpadUKH MPU U3yYEHUH MPOIIECCOB U
3aBUCUMOCTEH, IPU PELICHUU 3a]1a4 U3 IPYTHX Y4EeOHBIX
[IPEIMETOB | 33]a4 U3 PEATbHON KU3HH; BEIpaXaTh (OpMyIaMu
3aBUCHUMOCTH MEKy BETUYUHAMU;

- YMETb pelIaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIIOB (B TOM 4HCIIe
Ha TIPOLIECHTHI, I0JIM U YaCTH, Ha IBUKEHHE, pabOTy, CTOUMOCTh
TOBApOB U YCIYT, HAJIOTH, 334U U3 00JaCTU yIpaBICHHUS
ITUYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU); COCTABIISITh BHIPAXKEHUS,
YPaBHEHHMsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4H,
MICCIEA0BATh MOJyYEHHOE PEIICHUE U OLICHUBATH
[paBI0II0I00HOCTh PE3YNIbTATOB;

- YMETb ONEPUPOBATh MOHATUAMU: CpeiHEe apu(PMETHIECKOE,
MearaHa, HauooJIbIllee U HaMMEHbIlIee 3HaYeHUsI, pa3Max,
criepcusi, CTaHAAPTHOE OTKIIOHEHHE YHCIIOBOrO Habopa;
YMEHUE U3BJIeKaTh, MHTEPIIPETHPOBATh MH(OPMAIIHIO,
[IPEJICTaBICHHYIO B Ta0IUIaX, Ha JUarpaMmmax, rpadukax,
OTpa’KaAIOIYI0 CBOMCTBA PEAIbHBIX ITPOLIECCOB U SIBJICHUM;
[PEICTAaBIATh HH(OPMAIIMIO C TOMOIIBIO TAOJIUI] M TUarpaMM;
iccIea0BaTh CTATUCTUYECKUE TAHHBIE, B TOM YHCIIE C
[MpUMEHEHHEM I'paUUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUSIMHU: CIIYYaHHBIA OMBIT U
Clly4aiiHOe COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHUS; YMEHUE




BBIUUCIISATH BEPOSITHOCTD C UCIOJIB30BaHUEM IpapuuecKux
METOOB; IPUMEHSATH (POPMYJIBI CIIOKEHUS U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (PAaKTHI U POPMYJIIBI ITPH
[PELIICHNY 3a/]1a4; OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI;
3HAKOMCTBO CO CTy4aifHBIMH BEIMYMHAMU; YMEHUE TPUBOIUTD
[IpUMEpHI IPOSIBICHUS 3aKOHA OOJIBIINX YHCEI B TPUPOAHBIX U
OOILIECTBEHHBIX SBICHHSAX;

- YMETb ONEPUPOBATH MOHATHIMHU: TOUYKA, IPSIMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YTrOJ, CKPEIUBAIOIINECS MPSMBIE,
MapajieIbHOCTD U MEePIECHINKYISIPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MEXIY PSMBIMHU, YTOJI MEXTy IPSIMOM U TUIOCKOCTBIO, YTOJI
ME>KIY IIIOCKOCTSIMU, PACCTOSHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSTHHE MEXy IPSIMBIMH, PACCTOSIHAE MEXK/y TIOCKOCTSMHU;
[YMEHHE UCIIOJIb30BATh IIPH PELICHUH 337a4 N3yUYCHHbIEC (haKThl U
[TeopeMbl IJIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KAIOIIEr0 MUPA;

- YMETb ONEPUPOBATH MOHATHSIMH: MHOTOTPAaHHHK, CEUCHHUE
MHOTOTpaHHHKA, Ky0, apaiesenuIe]], pu3Ma, TupamMuia,
(burypa 1 MoOBepXHOCTH BpAIIEHHsI, IMIMHAP, KOHYC, map, cdepa,
ceueHMst (pUTypbl BpallleHus, MI0CKOCTb, Kacaromasics chepsl,
[MIMHAPA, KOHYCA, IJI0MIalb TOBEPXHOCTH MUPAMU/IBI, IPU3MBI,
KOHYcCa, HWIMHPA, IJI0aabs chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumne1a, MMPaMuIbl, IPU3MBL,
[MIMHApA, KOHYCA, [1apa; yMEHHe W300pakaTh MHOTOTPAaHHUKU U
MMOBEPXHOCTH BPALICHUS, HX CEYCHHS OT PYKH, C TOMOIIIBIO
YEePTESIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIBHBIE MHOTOTPAHHUKH;




YMETb ONEPUPOBATH MOHATUIMU: IBUKEHUE B [IPOCTPAHCTBE,
0100HBIEe (PUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BAaTh OTHOIICHHUE
[UI0IIa/Iel TOBEPXHOCTEH M 00EMOB OJOOHBIX (DUTYp TIpU
PEILICHNN 3a]1a4;

- YMETh BBIYMCIIATh T€OMETPUUYECKHE BEIMYMHBI (AJIMHA, YTrOJl,
[10111a/1b, 00BEM, IUIOIIAAb TOBEPXHOCTH), UCIIOJb3Yys U3yUEHHbIE
(OopMyJIBbI U METOBI;

- YMETb OIIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJIMHAT, KOOPJAUHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE MPOU3BENIEHUE, YIOJ MEXKIY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C
[TOMOILBIO N3YYEHHBIX (POPMYJI KOOPJMHATHI CEPEAUHbI OTPE3Ka,
[PaCCTOSIHUE MEXY IBYMS TOUKAMU;

-yMETb BBIOUPATh NOAXOIAIIMNA N3YUYSHHBIH METO JUIsl pelleHHs]
3aJjauu, pacro3HaBaTh MaTeMaTu4eckue pakThl U
MaTeMaTHYeCKUE MOJIETHN B MPUPOJHBIX U OOILIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH PUMEPDI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTHYeCKOW HayKH

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIE CPECTBA
[OMCKa, aHaIn3a U
WHTepIpeTaui HHGOPMAIIHH,
1 ”HGOPMAIIMOHHbIE
TEXHOJIOTHH JIJIs1 BHITIOJTHEHUSI
3amad mpodeccruoHambpHOM

e TeTbHOCTH

B obnactu HNCHHOCTH HAYYHOT'O ITO3HAHUA:

-c(hopMUpPOBAHHOCTH MHUPOBO33pEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HayKd ¢ OOUIECTBEHHOW IpPaKTUKH,
OCHOBAHHOTO Ha Jiasnore KYJBTYD,

CITOCOOCTBYIOIIIETO OCO3HAHWIO CBOETO MeECTa B
[MOJTMKYJIbTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM]
KyJIbTYpbl KaK CpEICTBAa B3aWMOJEHCTBUS MEKIY)|

- YMEeThb OINEpPHpPOBATh MOHATHSAMHU: palMOHAIbHAS (YHKIMS,
[MOKa3aTeabHas byHKIHSA, CTETICHHAs ¢byHKIMA,
morapudmuueckass (QyHKUUS, TPUTOHOMETpHUYECKHE (DYHKIHUH,
oOpaTHble (YHKIIMH; YMEHUE CTPOUTh TIpapuKd H3YYEHHBIX
(yHKIMH, KMCIOJB30BaTh rpa@UKy MPU H3YyYEHUH IPOLIECCOB U
3aBUCHUMOCTEH, MpU pelleHuu 3aJad U3 JpyTux Yy4ueOHbIX|
[peIMETOB U 3aJa4 U3 peajbHOW JKHU3HU; BBIpaXXaThb (Gpopmynamu
3aBUCHUMOCTH MEXIy BETUUHHAMU;

- YMCTL OIICPHUPOBATH MOHATUAMU: TOKACCTBO, TONKIACCTBCHHOC
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UTIOJIbMU U TTI03HAHUSL MUPA;
- OCO3HAaHME LIEHHOCTU HAy4YHOH JEATEIbHOCTH,
FOTOBHOCTb IIPOEKTHYIO
1ICCIIEI0BATEIbCKYIO JIeSITEIbHOCTh MHIMBUAYAIBHO

OCYIIECTBIISITh 5
1 B IpYIIIIC.
OBagecHue
M03HABATEILHLIMA JEHCTBUAMU:

YHUBEPCAIbHBIMU y4eOHBIMU
B) paboTa ¢ nHpOpMaLneii:

- BJAJ€Th HABBIKAMU TOJY4YCHUS HH(DOpMAIH U3
MCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIBHO|
OCYIICCTBIISATh TIOMCK, aHAIN3, CUCTEMATU3AIMI0 U
MHTEpIPETAlN0 WHOOPMAIIMK PA3JIMYHBIX BUJIOB U
(bopM mpeacTaBiIeHHS;

- co3JaBaTh TEKCThl B Pa3jIMYHBIX (opMmarax ¢
ydeToM Ha3Ha4eHUs HHQPOPMALMH W  IIEJIEeBOU
ayIUTOPUH, ONTUMAJIbHYIO  (opMmy]

MPCACTABJICHWA U BU3YyalIU3alluu,

BbIOMpas

OLICHUBATh JOCTOBCPHOCTD, JETUTUMHOCTD

nH(pOpMallUK, €€ COOTBETCTBHE
MOPaIbHO-ITUYECKUM HOpPMaM;

- HCIOJIb30BaThb CpCACTBA PIH(I)OpMElI.IPIOHHLIX H

IMpaBOBbBIM W

[PEATbHOM KU3HU;

peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN

I HEpPaBEHCTB, pPAaBHOCUJIBHOCTb YPAaBHEHWM, HEPABEHCTB U

CUCTCM, pPalMOHAJIBHBIC, UWPPALUOHAJIBHLIC, ITOKAa3aTCJIbHBIC,

CTCIICHHBIC, J'IOFapI/I(l)MI/ILIeCKI/IC,

YPaBHCHHUA, HCPABCHCTBA U CUCTCMbI; YMCTh PCIIaTh YPaBHCHUA,

TPUTOHOMETPUUCCKHE

HCpaBCHCTBA MW CHUCTEMBI C IIOMOLIBIO Pa3JINMYHBIX IIPUCMOB;
pelIaTh YpaBHCHHSA, HCEPABCHCTBA H CUCTEMbI C IIapaMETPOM;
IIPUMCHATL YPaBHCHUA, HCPABCHCTBA, X CUCTCMbI AJId PCIICHUA
MAaTCMAaTUUCCKHUX 3ada4 M 3a4a4 U3 pa3IndHbIX obOnacreit HAaYKH U

YMETb CBOOOJHO ONEpPUPOBATh IMOHATHUAMU: JBUKECHHUE,

MapajuleNbHbI  MEepeHoC, CUMMETpUs Ha IUJIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeodpazoBaHuE MOA0OMs, MOJ00HBIE
(burypsl; yMeTh paclo3HaBaTh paBHblE M MOJ00HBIE (GUTYpHI, B
IpUpoze, yMETh

TCOMETPHUICCKUC

MOM 4YHUCJIIE B HCKYCCTBC, apXUTCKTYPC,

MICII0JIb30BATh OTHOILIECHHUS, HaXOJUTb
reOMEeTpUUYECKHE BEIMUUHBI (JAJIMHA, YTOJI, TUIOIIAlb, O0BEM) MIPH
peIIeHNH 3a7a4d U3 IpPYruX y4eOHBbIX MPEIMETOB U U3 PealbHOU

PKU3HU

KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMM B  pEIIEHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  3a7a4 ¢ COOJIoJeHHEM
TpeOOBaHUN IPTrOHOMHKH, TEXHHKH OE30MaCHOCTH,
TUTHCHBI, pecypcocOepexeHus, MPABOBBIX U
PTUYECKUX  HOpPM, HOpM  HWH(OOPMAITMOHHON
0E30ITaCHOCTH;




- BJIAJICTb HABBIKAMH pPACIO3HABAHWUA W 3allIUThI

nHbopManuy, HWHPOPMAITMOHHOW  OE30MacHOCTH

JITMYHOCTH

OK 03. [ImanupoBats u
[peaTn30BBIBATH COOCTBEHHOE
npodeccroHaIbHOE U
ITTYHOCTHOE Pa3BHUTHE,
[pEIIPUHIMATEIbCKYIO

e TebHOCTD B
npodeccuoHanbHOH cdepe,
MCTIOJIB30BATh 3HAHUS 110
(brHAHCOBOW TPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYaIHsIX

B obnacTtu 1yXx0BHO-HPaBCTBEHHOI'O BOCITUTAHMUS:

-- c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS,
PTUYECKOTO MOBE/ICHNUS;

- CIIOCOOHOCTH OIIEHMBATh CUTYAIIMI0 U TMPUHUMATh
OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHOA
HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJIaJa B TIOCTPOCHUE
YCTONYMBOIO OYIyIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMTEISM U
(Wu) OpyruM YiieHaM CeMbH, CO3JaHHUI0 CEMbU HQ|
OCHOBE  OCO3HAaHHOTO  TPUHATHUS  LEHHOCTEH
CEMEHHON »U3HH B COOTBETCTBUM C TPAAULIMIMHU
HaponoB Poccuu;

OBnajieHue  YHUBEPCAIBbHBIMU  PETYJISATHBHBIMH
NEHCTBUSAMMU:

a) CAaMOOPTaHU3AIUS:

- CaMOCTOATENIbHO OCYILIECTBISATh MO3HABATEIbHYIO
NesITeNbHOCTD, BBISABISATH MPOOJEMBbI, CTaBUTh WU
(dhopMynupoBaTh COOCTBEHHBIE 3a7a4u B
00pa3oBaTeNbHON JEATENHHOCTH U KU3HEHHBIX|
CUTYaIHsX;

- CaMOCTOSITEJIbHO COCTaBJIATh TUIAH PEIICHUS
MpoOJieMbl € YYeTOM HWMEIOMIUXCS  PEeCcypcoB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUII;

- YMETH OIICPUPOBATH IIOHATHUAMMU panrOHAJIbHBIC,
MppalliOHAJIbHBIC, ITOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOFapI/I(i)MI/I‘leCKI/Ie, TPUT'OHOMETPUYCCKHC YpaBHCHUA H

HEpaBEHCTBA, X CUCTEMBI;

YMCTb OIICpHUPOBATH MNOHATUAMH: MHOI'OI'PAHHUK, CCUYCHHC

MHOTOTpaHHHUKA, KyO, MapajUlelienune/a, Npu3Ma, TUpaMuja,
(durypa u MoBEpXHOCTh BpAIICHHUS, IIWIMHIP, KOHYC, IIap, cdepa,
ceueHHsi (DUTYpPBI BpallleHHs, TUIOCKOCTh, Kacaromascs chepsl,
[WINHAPA, KOHYCA, TUIONIAh TOBEPXHOCTH MUPAMUJIBI, TIPU3MBI,
miomaas  cdepsl, KyOa,

nrupamMuabl,

KOHYcCa, o0BpeM
[PSIMOYTOJIBHOTO

MUJIMHAPA, KOHYCa, [Iapa; YMCHUC I/I306pa)KaTB MHOT'OT'PpaHHUKH H

HUAJTUHIPA,
napasuieNienunenaa, MIPU3MBI,

IMIOBCPXHOCTU BpaAlICHHA, HUX CCUCHUA OT PYKHU, C IOMOIIBIO

yMEThb
[paCIlO3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PaClO3HABAThH

UCPTCIKHBIX HHCTPYMCHTOB W JJICKTPOHHBLIX CPCACTB,

[paBUJIbHbIE MHOTOTPAHHUKH;
- YMETb ONEPUPOBATH TOHATUSMU: TNPSAMOYTOJIbHAs CHCTEMA
KOOpJAWHAT, KOOPAMHATBI TOUYKH, BEKTOp, KOOPAMHATBI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CyMMa
HaxXOIUTh C

CKAJIIPHOE IPOU3BEICHHUE,
BEKTOPOB, IIPOM3BEICHHE BEKTOpa Ha YUCIO;
[MOMOIIBI0 M3yYEHHBIX (POPMYIT KOOPIAMHATHI CEPEAMHBI OTpEe3Ka,

[pPaCCTOAHNE MCXKIY ABYMS TOUKaMU

10



- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHMIO U  IPOSBICHUIO
[IUPOKON JPYIUIMM B pa3HBIX OOJIACTSIX 3HAHUM,
[IOCTOSIHHO IIOBBIIIATh CBOW 00pa3oBaTENbHbIN U
KYJIbTYpHBIH YPOBEHbD;

0) CAMOKOHTPOJIb:

MCIIOJIb30BAaTh NpUEMbl pedIeKCUN JJIs  OLECHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- yMETh OLEHUBaTh pPUCKU U CBOEBPEMEHHO
[IPUHUMATD PELLIECHUS 110 UX CHUKECHMUIO;

B) SMOLIMOHAJIBHBIM HHTEJJIEKT, MpeArnoarawiuui
C(OPMHUPOBAHHOCTB:!

BHYTpPEHHEH MOTHBAIMH, BKIIIOYAIOILEH CTpEeMIICHUE
K JIOCTHXKEHHIO LeIM M yClexy, OINTHUMM3M,
MHULMATUBHOCTb, YMEHHUE JIEHCTBOBATh, UCXOIS W3
CBOHMX BO3MOKHOCTEH;

- SMIIaTUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh
AMOILIMOHAIBHOE COCTOSIHME JPYTUX, YUUTHIBATH €TI0
[IpY OCYIIECTBIEHUN KOMMYHHKAIMH, CIIOCOOHOCTb
K COUYBCTBUIO U CONIEPEKUBAHMIO;

- COLIMAIIBHBIX HaBBIKOB, BKJIFOYAIOIIHUX|
CIIOCOOHOCTh BBICTPAaWBaTh OTHOUICHUS C JAPYIMMHU
IOABMU,  3a00TUTBCS, TPOSBIATH HHTEpEC W
paspenatb KOHQJIUKTHI

OK 04. DddexTuBHO
B3aMOJIEMICTBOBATH U
paboTaTh B KOJJIEKTHBE U

[KOMaHIC

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATCIBHOCTH U
CaMOOIPEACICHUTO,

-OBJIaJICHHUC HaBBIKaMN y‘IC6HO-HCCHG}IOB3T€HLCKOﬁ,
HpOCKTHOﬁ M COLMAaJIbHOM ACATCIIBHOCTH,

- YMETh ONIEpUPOBATH MOHATHUAMMU: CIIy4alHBIM OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4allHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSATHOCTh C  HUCIOJb30BaHUEM TIpapUUecKUX METOJOB;
[PUMEHATh (OPMYIIbI CIOKEHHSI M YMHOXEHHUS BEpOSTHOCTEM,
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OBJIaI[eHI/Ie YHUBCPCAJIbHBIMA KOMMYHUKATHBHBIMU

IEVCTBUSIMMU:
0) COBMECTHasl JIeITCIbHOCTD:
- ITIOHMMAaTh M HCIOJb30BaTh IPEUMYIICCTBA

KOMAaH/IHOW ¥ MHIUBUIYyaJIbHOW PabOTHI;
- MPUHUMATHh I1I€JIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBATh U KOOPJMHUPOBATH JIEUCTBUS IO
©¢ JIOCTIDKCHMIO. COCTaB/ISATh IIIaH OCHCTBHH,
[pacrpeesaTh pOJau C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pPe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPpAWMHUPOBATH U BBIIIOJIHATH pa60Ty B YCJIOBHAX
[PEAIbHOTO, BUPTYAIbHOTO M KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBUS,

OCYHICCTBJIATD

MO3UTUBHOE  CTPATErMYECKOe
[MOBEJCHUE B pPAa3JIMYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.
OBnajieHue  YHUBEPCAIbHBIMU  PETYJISTHBHBIMHU
NEHCTBUSAMMU:

) IpUHSATHE Ce0sl U IPYTHUX JIIOACH:

- IPUHUMATh MOTUBBI U APTYMEHTBHI JPYTUX JIOAEH
[IpU aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOACH HA
OIIIMOKH,

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TIO3UIIHH

NpPyroro 4eaoBeKa

KoMOuWHaTOpHbIE (akTbl U (OpMyJaBl TpPU PEUICHUH 3a]ad;
OLICHUBATh BEPOSITHOCTU pPEaJbHBIX COOBITHIA; 3HAKOMCTBO CO
CIly4ailHBIMH ~ BEIMYUHAMU;

YyMEHUE IPUBOAUTH

MPUPOIHBIX

IIPUMEPBI
[IPOSIBICHUSA O0MbIINX
0OI11€CTBEHHBIX SIBJICHUSX;

- YMCTb CBO6OI[HO OIICpHUPOBAThE IOHATUAMM: CTCIICHb C LECJIbIM

3aKOHa quccil B 41

[I0KAa3aTCJICM, KOPCHb HaTypaHLHOﬁ CTCIICHHU, CTCIICHb C

[PAlMOHAJIBHBIM  IMOKA3aTCJICM, CTCIICHb C IIGﬁCTBHTGJILHLIM

(BEILIECTBEHHBIM)  IOKa3aTeieM, Jorapudm

KOCMHYC U TAHT'CHC ITPOU3BOJIbHOI'O YMCJIA,

YuClia, CHHYC,

- yMeTb CBOOOJHO ONEPHPOBATH MOHATUAMH: rpaduK (HYHKIHH,
oOpaTHass (PyHKIMS, KOMIIO3ULIUS (YHKIMMA, TUHEHHAS QYHKIIHS,

KBaJIpaTU4Has1 (bYHKLII/IH, CTCIICHHAasA (bYHKLII/ISI C LCJIbIM|
II0Ka3aTCJIEM, TPUTOHOMETPUICCKHC q)YHKI_II/II/I, O6paTHBIC
TPUT'OHOMETPHYICCKUC (I)YHKI_[I/H/I, IIoKa3aTcibHas H

nmorapu@gmuyueckas QyHKIMH; YMETh CTPOUTh Tpapuku QyHKIUH,
BBHITIOJHATH MpeoOpa3zoBaHus TpaduKoB HYyHKIUI;

- yYMEThb MHCIOJNb30BaThb Tpapukd QYHKUMH [ HW3Y4YEeHHUS
[IPOLIECCOB M 3aBUCHMOCTEW MpU pELIEHUH 3a7ad U3 JAPYrux
yUeOHBIX TMpPEeIMETOB W U3 pealbHOW JKM3HH;, BBIPAXKATh
(hopMyIaMy 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

CBOOOJITHO OINEpPUPOBaTh MOHATUAMHU: UETHOCTh (YHKIIMH,
[EpUOJUYHOCTD byHKIMN, OTrPaHUYEHHOCTH ¢byHKIHY,

MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKLUHU, HauOoJbIilee U
YMETb

HauMCHbBIIIEE 3HAaYeHUs (YHKIIMA Ha TMPOMEKYTKE;
[MPOBOUTH UCCIEA0BaHUE (YHKIINUH,

- YMETh WCIIOJNB30BaTh CBOMCTBA M Tpadukud (QyHKIUN 7
[peIieHus] ypaBHEHW, HEPABEHCTB M 3aJad C MapaMeTpaMu;
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M300paXkaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHHIA
YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBisiTh yCTHYIO
1 TICbMEHHYIO
KOMMYHUKALHIO Ha
FOCYJTApCTBEHHOM SI3bIKE
Poccuiickoit denepaiu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

B o0nacTh 5¢cTeTHYECKOro BOCIIUTAHUS:

- OJCTETHUYECKOE OTHOLICHUE K MUpPY, BKIKOYasd
ACTETHKY OBITa, HAYYHOTO U  TEXHHYECKOTO
TBOpPYECTBa, CIOpPTa, TpPyAa U OOIIECTBEHHBIX
OTHOIIICHHUI;

- CIIOCOOHOCTH BOCHPHHHMMATH pa3jHuYHbIC BHb]
MCKYCCTBa, TpPaJuIlMM U TBOPUYECTBO CBOETO WU
pyrux OLyIIaTh  AMOILIMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

HapoIoB,

- YOSXKICHHOCTb B 3HAYMMOCTH [UIS JIMYHOCTU M
00IIeCTBAa OTEUYECTBEHHOI'O M MHPOBOTO HCKYCCTBA,
DTHUYECKHUX KYJbTYPHBIX TPaJULUMHA M HApOIHOIO

TBOPYCCTBA,
- TOTOBHOCTb K CaMOBBIPAKCHHUIO B Pa3HbIX BHUIAAX
MCKYCCTBaA, CTPECMIICHUC MMPOSBJIATDH KaueCTB4

TBOp‘lCCKOfI JIUYHOCTH,
OBJ'IaI[eHI/IC YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

e CTBUSIMU

a) oO1IeHue:

- OCYIIECTBIISATh KOMMYHHUKAIIMM BO BcexX cdepax
PKU3HU,

- pacro3HaBaTh HeBepOalTbHBIE CPEACTBA OOIICHHS,
MOHUMATh 3HaYEHHUE COILIMAJIbHBIX 3HAKOB,
[pacro3HaBaTh MPEANOCHUIKI KOH(DITUKTHBIX

chyauHﬁ U CMsAT4YaThb KOH(I)J'II/IKTBI;

- YMEThb OIEPHUPOBATH MOHATHAMHU: CpelHee apu(METHUECKOE,

MCIMaHa, HanOoJblllee M HaUMEHBIIEE 3HA4YCHHUA, pa3mMmax,

JIUCIICPCUA, CTAHAAPTHOC OTKJIOHCHUC YHCJIOBOTO Ha60pa;

yMeHue U3BJICKATh, HMHTEPIIPETUPOBATH uHpOpMaLHIO,

Ha JuarpaMmax, Trpadukax,
OTPAXKAIOIIYI0 CBOMCTBA pEAIbHBIX MPOLECCOB U  SIBICHMUIA;

IIPCACTABJICHHYIO B Ta6J'II/II_IaX,

IIPCACTABJIATD HHQ)OpMaHI/IIO C IIOMOIIBIO Ta6J'II/II_[ H auarpamm;

CCIeA0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM 4YHUCIE C
[PUMEHEHHEM TPaQHUECKUX METOJOB M SJIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATh IOHATUSMH: TOYKA, INpsAMas, IIOCKOCTD,
[IPOCTPAHCTBO, ABYTPAaHHBIA YIroJl, CKPEUIMBAIOIIMECS IPSIMBIE,
[1apajuIeIbHOCTh U MEPIICHINUKYIISPHOCTD NPSMBIX U IUIOCKOCTEH,
[YTOJI MEXIY NPAMBIMH, YTOJI MEKAY MPSIMOU U TUIOCKOCTBIO, YTOJI
MEXIy IUIOCKOCTSMH, PACCTOSHME OT TOYKH 10 IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPSIMBIMU, PACCTOSTHUE MEXKY ILUIOCKOCTSMU;
- YMETb MCMOJb30BATh MPHU PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThl U
TEOpEMbl INIAHUMETPUU; YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB

OKPYXKAIOIIET0 MHpa

pa3BepHYTO U JIOTUYHO H3JIAraTb CBOIO TOYKY)
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3PCHHA C UCITOJIB30BAHUCM SA3BIKOBBIX CPCIACTB

OK 06. [IposiBisTh
pa)<1aHCKO-NATPUOTHUECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
O0CO3HAHHOE MMOBEJCHHE Ha
OCHOBE TPaUITMOHHBIX
00IICUCITOBEUECKUX
[[EHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHU3ALUN
MEKHAIIMOHAIBHBIX U
MEKPETUTMO3HBIX OTHOIICHUH,
[IPUMEHSTH CTaHIAPTHI
QHTHKOPPYIIIUOHHOTO
[TOBE/ICHUS

OCO3HAaHUEC O6y‘laIOH_II/IMI/IC$I

ran(HaHCKOﬁ UIACHTUYHOCTH,

POCCUICKOM

LIECJICHAIIPaBIICHHOE ~ PAa3BUTUE  BHYTpPEHHEH

JyXOBHO-
HpPaBCTBEHHBIX LIEHHOCTEM HapoaoB Poccuiickon

TTO3HUIINH JINYHOCTH Ha OCHOBC

dDeI{epaum/I, HCTOPUYCCKUX n HaIlMOHAJIbHO-

KYIbTYPHBIX Tpaauiuii, (HOpMHUPOBAHHE CHCTEMB]

BHAYMMBbIX OCHHOCTHO-CMBICJIOBBIX YCTAHOBOK,
AHTUKOPPYIIIIUOHHOI'O MHUPOBO33PCHUA,
IIPpaBOCO3HAHH, 9KOJIOTHYECKON KYJIbTYPBI,

CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH >KU3HEHHBIE
[JIaHBI,

B yacTy rpa)k1aHCKOTO BOCTIUTAHMS:

- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W
00s13aHHOCTEH, YBOKEHHE 3aKOHA U TTPABOTIOPSIKA;

- NOPUHATHE  TPATULIUOHHBIX
00I1IeUeTOBEYECKUX TYMaHUCTHYECKUX
IEMOKPATUYECKUX [IEHHOCTEH;

T'OTOBHOCTH IMPOTHUBOCTOATDH

HaIlMOHAJIbHBIX,
5
- UOEOJIOTHH]

DKCTpEMHU3MA, HaIlMOHAIN3MA, KceHooouu,
)II/ICKpI/IMI/IHaHI/II/I 10 COIMaJIbHBIM, peJ'II/IFI/IO3HI)IM,
paCOBBIM, HAIITMOHAJIbHBIM HpI/ISHaKaM;

- TOTOBHOCTHb BECTU COBMGCTHYI-O OCATCIIBHOCTD B
MHTEpecax Tpa)JIaHCKOro O0IIeCcTBa, y4acTBOBAThH B

CaMOYTIPaBJICHUU B o011eo0pa3oBaTeabHOM

- YMETh pelllaTh TEKCTOBBIE 3a/la4d Pa3HbIX TUIOB (B TOM YHCIE
Ha TPOLICHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb
TOBApOB W yCIyr, HAJIOTH, 3a7adyd M3 o00JacTU yIpaBicHUS
IMTUYHBIMU U CEeMEWHBIMH (DMHAHCAMH); COCTaBJISATh BBIPAKEHUS,
ypaBHEHHUSI, HEPABEHCTBA M MX CHCTEMbI MO YCJIOBHUIO 3aJa4H,
CCIe10BaTh MOJIyYEHHOE penieHue u OLICHUBATh
[1paB10I10100HOCTh PE3Y/IbTATOB;

*ymemv onepuposamv NOHAMUAMU: OnpedeleHue, aKcuoma,
meopema, credcmeue, C80UCMBO, NPUSHAK, OO0KA3AMENbCMEO,
pasnocunvHble  opmyIuposKu;,  ymems  popmyauposams
oOpamHoe U  NPOMUBONONIONCHOE YMEEPIHCOeHUe, NPUBOOUMb
npumepbl u KOHmMpRpumepbl, ucnonvzoeams  Memoo,
WMamemamuueckol — UHOYKYUU;,  NPOGOOUMb  0OKA3AMENbHbLE
paccysxcoenus npu  peuleHuu 3a0ay, OYeHU8amv J102UYECKYHo|
NpABUILHOCMb PACCYHCOCHULL

- *ymemo €c80600HO onepuposama NOHAMUAMU:
nocne0oeamenbHOCMb, apugmemuueckas npoezpeccus,
ceomempuyeckas — npozpeccusi,  OeCKOHeYyHO — yOwlearowas
ceomempuyeckast npozpeccus; ymembp 3a0asamyo

nOCﬂedoeameJZbHocmu, 6 mMom Hducie ¢ NOMOULbio peKyppeHniHblX

popmyn;
- *ymems gulOUpameb noOXo0AWUl Memood 0l peuleHus 3a0adu,

NOHUMAHUE 3HAYUMOCIU MAMEMAMUKU 8 U3YYEHUU NPUPOOHBIX U
0OUIeCMBEHHBIX NPOYECCO8 U SIGNeHUll, YMemb PACNO3HABAMb
nposienenue yMemb
NpUBOOUMb NPUMEPbl MAMEMAMULECKUX OMKPLIMULL POCCULICKOU
1 MUPOBOTI MAMEMAMUYECKOU HAYKU

3AKOHO68 Mmamemamuku 6 UCKyccmee,

OpraHnu3an U JCTCKO-IOHOIMICCKUX OpraHU3alluiaX;

14



- YMEHHE B3aUMOJCHUCTBOBATbL C COLMAJIbHBIMHY
MHCTUTYTaMH B COOTBETCTBHHM C UX (PYHKUUSMH H
Ha3HA4YCHHUEM;

- TOTOBHOCTh K T'YMaHHUTapHON U BOJIOHTEPCKOMH
NesATEIbHOCTH;

[MaTPUOTHYECKOTO BOCIIUTAHUS:

- chopMHpPOBAaHHOCTH POCCUHCKON TIpaskJaHCKOM
MJICHTUYHOCTH, MMaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Tiepen Poaunoi,
FOpJIOCTH 3a CBOM Kpai, CBOX PoauHy, CBOH S3bIK U
KYJIbTYDPY, IIPOILIJIOE u HAaCTOSLIEE]
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;

- LEHHOCTHOE OTHOILUEHUWE K TOCYJapCTBEHHBIM|
CUMBOJIAM,  HUCTOPUYECKOMY U  I[PUPOJHOMY]
HACJICIUIO, TaMSATHUKAM, TpaJulUsIM HapOJOB
Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYAE;

- ujeiHast yOexXAeHHOCTb, TOTOBHOCTb K CIIY’KEHHUIO
n 3ammre OtedecTBa, OTBETCTBEHHOCTh 3a €ro
Ccyns0y;

OCBOCHHBIE  OOYYalOIIUMHUCS  MEXIPEIMETHBIE
MOHATUS W YHUBEpPCAIbHbIE Y4eOHbIE JIE€HCTBUS

(peryisTUBHBIE, [MO3HAaBaTeJIbHEIE,
KOMMYHHKATUBHBIC);
- CIIOCOOHOCTH ux UCIIOJIB30BAHUS B

[TO3HABATEJIBHOW M COLMAIBHOW  TIPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO 1

OCYILIECTBIICHUIO yueOHOM JeSATeTLHOCTH,
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y4eOHOr0 v

Caarorn4yCCKuMun paGOTHI/IKaMI/I 1 CBCPCTHUKAMU, K|

OpraHu3alu COTpYAHHYECTBA
Y4aCTUIO
00pa3zoBaTebHON TPACKTOPHUH;

- OBJIaJICHUE HABBIKAMH Y4EOHO-

K CCIIEI0BATENILCKOM, MPOEKTHON U COIMAlIbHOM
eITEIbHOCTU

B MMOCTPOCHUU PIHILHBHIIyEUIBHOfI

OK 07. ConelicTBOBaTh
COXPAHEHUIO OKPYKAOLIEH
Cpelbl, pecypcocOepeKeHHIO,
[IPUMEHATH 3HaHUs 00
M3MEHEHNUHU KIIMMaTa,
[IPUHIUIIBI OEPEXKIINBOTO
Mpon3BOICTBA, 3 (HEKTUBHO
NIEHCTBOBATh B UPE3BBIYANHBIX
CUTYaIUsIX

- HC IPUHUMATDH I[GﬁCTBPISI, IMPUHOCAIIHNE BpPC
OKpY>KaloIleH cpele;

YMETb  IIPOrHO3UPOBATH
PKOJIOTMYECKHUE TOCIEACTBUS
NeCTBHI, IPeIOTBpAILATh UX;
- pacUIMpPUThH OMBIT AEATEIBHOCTH HKOJIOTHMYECKOU

HeOJIaroNpUsITHHIE
HPEANPUHUMAEMBIX

HAIIPAaBJICHHOCTH,

pa3zpabarbiBaTh IJIaH pEIIeHUs MPoOJIeMBl ¢
YUETOM aHajlu3a HMEIOLIUXCS MaTepHalbHBIX U
HeMaTepraIbHBIX PECYpPCOB;

- OCYLIECTBISATH
[epeHoca CpeiCTB CIoco6oB
podeccHOHATIbHYIO Cpeny;

- YMETb NEPEHOCUTHh 3HAHUS B IO3HABATEIBHYIO Y|

IIPAKTUYCCKYIO o0ractu KU3HCACATCIIBHOCTH,

LEJICHANPABJIECHHBIA  TOMCK

" NEeHUCTBUSI B

- [pcajiaraTb HOBBIC IPOCKTHI, OUCHUBATHE HJCH C
MMO3UIINKW HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTI/I‘-IeCKOfI

3HAYUMOCTH,
- JaBaTh OIICHKY HOBBIM CHTYyallUsiM, BHOCHTH|
KOPPEKTHUBBI B JeSATeIIbHOCTD, OIICHHUBATh

COOTBCTCTBHUC PE3YJIbTATOB LCIAM

GbyHKIUS, HeTpepbIBHAS
nepBooOpa3Has,

YMETb OIEPUPOBATH ITOHATUSIMH:

(dyHKIHS,
MHTETpald, yMETh

IMpOrU3BOaAHAA, OHpeIleJICHHBIfI

HaxXoJuTb IMPOU3BOAHBIC JJICMCHTAPHBIX
(I)YHKI_[I/II‘/'I, HCIOJIb3YA CIIPABOYHBIC MATCpUajibl; HCCICAOBATH B
HpOCT@fII.HHX crydasax (I)YHKL[I/II/I Ha MOHOTOHHOCTBb, HaXOJHTh
CTPOUTD

alrapara;

HanOOJbIINE W HAWMEHBIINE 3HAYEHUS (I)YHKI_II/II‘/‘I;

l"pa(bI/IKI/I MHOI'O4JICHOB C HUCIIOJIBb30BaHUCM

MATEMAaTUYCCKOTO aHalin3a;, IMPUMCHATH MPOU3BOAHYIO

pemiath

py

pelleHnd  3a7ad = Ha

OPUCHTHUPOBAHHBLIC 3aJa4Md Ha HauOOJIbIIINE U HAWMMEHBIIINE

JIBUKCHHC, TIPAKTHKO-
BHAUCHUS, HA HAXOXJICHHUE ITyTH, CKOPOCTH U YCKOPEHUST;

- YMETh ONEPUPOBATHh MOHATHAMH: JBIXKEHHE B IMPOCTPAHCTBE,
Mon00HbIe (PUTYpPBI B MPOCTPAHCTBE; UCIOIB30BaTh OTHOIICHHE
[Ionaeld MOBEPXHOCTEH U O00BEMOB MOMOOHBIX (GUTYP TpH
[pEIICHNH 3a]1aY;

- YMETh BBIYHCIIATH T€OMETPUYCCKHE BEIWYMHBI (JITMHA, YTOJI,
[1011a/1b, 00BEM, TUIOIIA/h TTIOBEPXHOCTH ), UCIIOJB3YS U3YUICHHBIC
(hOpPMYITBI U METOIBI
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buna yueOHoii padoThI

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 232
B T.4.

OcHoBHoOe cojJepkaHue 232
B T. 4. BO B3aMO/ICHCTBHH C TIPEIIOJaBATEIICM:

TEOpETHUECKOe 00yUueHue 18
71a00paTOpHBIC U IPAKTUICCKUE 3aHATHS 8
CamocTosTenpHas padoTta 206

IMpomexxyTounas arrectamus (1uddepeHHATbHBIN 324€eT)
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2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

Conep:kanue yueOHOro Matepuasa (0CHOBHOE M PO(ecCuoHAIBLHO-

HaumenoBaHue pa3jiesioB u . Oo0bem dopmMupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTUHYECKHUE 3aHATHUS, IPUKJIATHOI
TeM 4acoB KOMIETEeHIIHI
MOAYJIb (IPY HAJTUYMH)
1 2 3 4
OcHognoe codepocanue
Pasznen 1. [loBTOpeHue Kypca 16
MaTeMaTHKHU OCHOBHOM
LIKOJIbI
Tema 1.1 Coneprxanue yueOHOro Matepuasia
Iens u 3anaun maTtemMaTuky npu | Llens u 3a7a9n MaTEMAaTHKU P OCBOSHUU CIICIIUATHLHOCTH.
OCBOCHUU CIELMAILHOCTH. | ba3oBble 3HAHUS W YMCHHSI 110 MaTEeMaTHKE B MPOGECCHOHATBHOW U B MOBCEIHEBHON
Uwrcrna v BEIYUCIICHUS JeSITENIbHOCTH.
JleiicTBHs HAJ MOJIOKUTEIBHBIMU U OTPUIATENILHBIMU YUCIIAMH, C OOBIKHOBEHHBIMH U
JECSITUUHBIMH IPOOSMHU.
JleiicTBHsI coO cTeneHsaMu, (POPMYIIbI COKPAIIEHHOTO YMHOXKEHUS OK 01, OK 02, OK
KomM0uHMpoBaHHOE 3aHsATHE 4 03, OK 04, OK 05,
OK 06
Tema 1.2 Coneprxkanne yueOHOT0 MaTepuasia
[IpoueHTHBIE BbIYHCIIEHMS. | [IpocThie MpOIEHTHI, pa3Hble CIOCOOBl WX BBIYUCICHUS. JIMHEWHbBIE, KBaJapaTHBIC,
VYpaBHEHUS 1 HEPABEHCTBA JIpOOHO-JIMHEHHBIC YPAaBHCHUS U HEPABEHCTBA
KomOunupoBaHHoe 3aHATHE 4
Tema 1.3. Ilpogpeccuonanvno-opuenmuposannoe cooepirycanue (cooeprcanue RPUKIAOHO20
[IporieHTHBIE  BBIYUCICHUS B | MOOY/s)
npoecCHOHANBHBIX 3a7auax [IpocTeie W CIOKHBIE TPOIEHTHI. [IPOICHTHBIC BBIYHCICHHUS B MPO(HEeCCHOHATBHBIX
3aj1ayax
[IpakTudeckoe 3aHaTue 4

Tema 1.4

Coneprxanne yueOHOTO MaTepraa
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Pemenne  3amay.  BxopgHoii | Beruncnenus u mnpeoOpazoBaHus. YpaBHEHHS M HEpPaBEHCTBA. [eomeTpus Ha
KOHTPOJIb IJI0CKOCTH
KomOuHMpoBaHHOE 3aHATHE 4
KonrponsHas pabora
Paznen 2 [psmbie " 24
IUIOCKOCTH B TNPOCTPAaHCTBe.
Koopaunatsl W BeKTOpPbI B
NPOCTPAHCTBE
Tema 2.1. OcHoBuble nonstusa | Conepkanue yueOHOTO MaTepuaia
crepeomerpun. Pacnonoxenue | [Ipenmer crepeomerpun. OCHOBHbIE TOHSATHA (TOYKA, TpsMasi, IUIOCKOCTD,
MPSAMBIX U ITIOCKOCTEHN MIPOCTPAHCTBO). OcHoOBHBIE AKCUOMBI CTEPEOMETPUH. [Tepecekaronuecs,
NapajuleJbHbIE U CKPELMBAIOLIUECS IPSIMbIE. YTOJI MEXKAY MPSMBIMU B IIPOCTPAHCTBE.
[lepnennukynsspHOCTh NPsAMBIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPHI
KomOuHMpoBaHHOE 3aHATHE 4
Tema 2.2. TlapamnensHocth | Conepkanue yueOHOro MaTepuaia
IpAMBIX, IPSAMOM M IIJIOCKOCTH, | [lapamienbHble mpsiMas U TiockocThb. Onpenenenne. [Ipusznak. CBoiicTBa. OK 01, OK 03,
IJI0CKOCTEN [Tapannensubie muockoctu. Onpenenenue. [pusnak. CroiicTa. OK 04, OK 07
Terpasnp u ero osnementsl. Ilapamnenenunen u ero sneMeHThl. CBoMCTBa
MIPOTUBONOJIOKHBIX TpaHe U JuaroHaiedl napasuienenunena. IloctpoeHne 0CHOBHBIX
CEYCHUI
KomOunupoBaHHoe 3aHsATHE 4
Tema 2.3. IlepnengukynspHocts | Conepikanne yueOHOro MaTepuania
IPAMBIX, IPAMOM U IIJIOCKOCTH, | [lepnenmukynspraeie mpsimble. [lapannensHbie  TpsMble, TEPHEHIUKYISPHBIE K
IJI0CKOCTEN wiockocTy. [Ipu3Hak nepneHIuKyIspHOCTH MPSIMON U TUNIOCKOCTH
KomOunupoBanHoe 3aHiTHE 4

Tema 2.4. Ilepnenmukynsp u
HakJOHHasd. Teopema O Tpex
NEPIEHIUKYIIApax

Copep:xanne yueOHOTO MaTepuana

[lepnennukynsap u HakioHHasg. TeopeMa O Tpex MNEPHEHIUKYISApax. YTOdl MEXIy
IIPSIMOM U INIOCKOCTBIO.

Yron MCKAY IIIOCKOCTIAMMU. HepHeH,Z[I/II(y'J'IHpHLIC IIJIOCKOCTH.
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Paccrosnus B IMPOCTPAHCTBEC

KomOuHMpoBaHHOE 3aHATHE 4
Tema 2.5. Koopmunatet u | ComepikaHue yaeOHOTO MaTepuana
BEKTOPBI B IPOCTPAHCTBE JlexkapToBbl KOOpAMHATHI B MpOCTpaHCTBE. BekTopsl B mpocrpancTBe. CiloxeHUE U
BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uuncio. CKalspHOE IpPOU3BENECHUE
BekTOpoB. [IpocTeiimue 3agaun B KoopauHaTax
KomOuHMpoBaHHOE 3aHATHE 4
Tema 2.6. [Ipsimbie u mnockoctu | Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue NPUKIAOHO20
B IIPAKTUYECKUX 3a7a4ax Mooyna)
B3aumHoe pacnosnoxeHue npsMbIX B IpocTpaHcTBe. [lapamienbHocTh npsAMoll u
IUIOCKOCTH, MapajuIebHOCTh  IUIOCKOCTEHM, MEPHEHAUKYISIPHOCTh  IJIOCKOCTEH.
Pacrniono)xeHue npsMbIX U IIIOCKOCTEH B OKpYyKarolieM Mupe (Ipupojie, apXuTekType,
TexHHKe). Pelenne npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4
[IpakTHueckoe 3aHsTHE 4
Tema 2.7 Pemenue 3amad. | Comeprkanue yueOHOTO MaTepuaia
[Ipsimbie 51 IJIOCKOCTH, | PacnonokeHne mpsIMbIX M IUJIOCKOCTEW B TpocTpaHcTBe. l[lepneHauKyIspHOCTh M
KOOPIAMHATBl M  BEKTOPBl B | MapajUICIbBHOCTh MPSMBIX U TUIOCKOCTEH. JleKapTOBBI KOOpJAWHATHI B MPOCTPAHCTBE.
MIPOCTPAHCTBE Bexkropsl B npoctpancTBe. CloKeHHE W BBIUMTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpPA
Ha yncno. KoopinHatel BekTopa
Komb6uHMpoBanHOe 3aHsATHE
KonTponbnas padbora
Paznen 3. OcHoBBI 48
TPUTOHOMETPHH. OK 01, OK 02, OK
Tpuronomerpnueckne 03, OK 04, OK 05
byHxunn
Tewma 3.1 Copepxanne yueOHOT0 MaTepuana
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Tpuronomerpuyeckue QpyHKUUU
MIPOU3BOJILHOTO yTJa, Yhclia

Panuannas mepa yrna. [loBopoT Touku BOKpYyr Hauana koopiauHaT. OmnpezneneHue
CHUHYCa, KOCHHYyCa, TaHT€HCAa M KOTaHTeHCa. 3HAKU CHUHYCa, KOCHHYyCa, TaHTeHCa U
KOTaHT€HCa 10 YEeTBEPTSIM. 3aBUCUMOCTbh MEX]Yy CHHYCOM, KOCHHYCOM, TAH[€HCOM U
KOTaHI'€HCOM OJJHOTO U TOIO XK€ yria

KoMOuHMpOBaHHOE 3aHATHE

Tema 3.2 OcHosnble | Coneprxanue yaeOHOTO MaTepralia
TPUTOHOMETPHUYECKHE Tpuronomerpuveckue TOKIECTBA. [TpeobpazoBanus IPOCTEHIINX
TOKJECTBa TPUTOHOMETPHUYECKUX BhIpakeHUi. CHHYC, KOCHHYC, TAHT€HC U KOTAHI'CHC YIJIOB O U -
o
KomOunupoBanHoe 3aHsTHE
Tema 3.3 Coneprxkanue yueOHOro Matepuasia

Tpuronomerpruyeckue QyHKIMH,
WX CBOWCTBA U rpaduku

OO6nacte ompeneneHuss U MHOXKECTBO 3HAYCHHH TPUTOHOMETPHUYECKUX (YHKIWH.
YérHOCTh, HEUETHOCTD, NIEPUOAUYHOCTh TPUTOHOMETpUYEecKUX (QyHKUui. CBONCTBA U
rpaduku GyHKIMH y = c0s X, y = sin X, y = tg X, y = ctg X. Cxarue u pacTspkeHue
rpauKOB TPUTOHOMETPHYECKUX (PYHKIIH.

[TpeoOpa3oBanue rpauKOB TPUTOHOMETPUYECKUX (PYHKIIMI

KomOunupoBanHoe 3aHsTHE

Tema 34 OGpartHbie
TPUTOHOMETpHYECKHE (PYHKINN

Coneprxkanne yueOHOT0 MaTepuasia

OO6parHble TpuroHoMmerpudeckue pyHkuuu. MIx cBoiicTa u rpaduku.

KomOunupoBanHoe 3aHsTHE

Tema 3.5 Tpuronomerpuueckue
ypaBHEHUS U HEPaBEHCTBA

Coneprxanne yueOHOT0 MaTepuasa

VYpaBHeHHe cOs X = a. YpaBHEHHe sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKUX ypaBHEHUU OCHOBHBIX THUIIOB: MIPOCTEUILINE
TPUTOHOMETPUYECKUE YPaBHEHMs, CBOJAINMECS K  KBAJAPAaTHBIM., pEIIAEMbIC
Pa3IoKEHUEM Ha MHOKHUTEIIU, OJTHOPOHBIE.

[Ipocreiimme TPUroHOMETPUUIECKNE HEPABEHCTBA

KomOunupoBanHoe 3aHsATHE

Tema 3.6 Pemenwme 3amaud.
OCHOBBI TPUTOHOMETPHH.

Coneprxanne yueOHOTO MaTepuasa

HpeO6p8.30BaHI/IC TPUTOHOMCTPHUYICCKUX BLIpa)KeHPIﬁ. Pemienue TPUTOHOMCTPUUICCKHUX
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Tpuronomerpuyeckue GyHKIUH

YpaBHEHUI U HEPABEHCTB B TOM YHCJIE C UCIIOIb30BAaHUEM CBOMCTB (D YHKIUH

KomOunupoBaHHOE 3aHSTHE. 8
KonrponsHas pabora
Paznen 4. IlpousBoanas wu 36
nepBoodpa3Has GyHKIMH
Tema 4.1 [Tonstue | Conepkanue yueOHOTO MaTepuana
npousBoaHol.  @opmynsl M | [Ipupamenue aprymenra. [Ipupamenue QpyHkuuu. 3agadu, MPUBOASAIINE K ITOHITHIO
npapuia 1upQepeHInpoBanusa | mpou3BoaHOH. OrmpeseneHre NPOU3BOJHONW. AJITFOPUTM OTHICKAHHS [POU3BOTHOM.
®opmynsl auddepenuuponanus. [Ipasuna quddepenunpoBanms
KoMOuHMpOBaHHOE 3aHATHE 4
Tema 4.2 [Tonsitue o | Conepxanne yueOHOro MaTepuasia
HEIPEPRIBHOCTH GYHKIMH. [ TTonsgrre HenpepbIBHON (yHKImMK. CBOHCTBa HempephiBHON (yHKIHMU. CBSI3b MEXKIY
Meton unrepsanos HETPEPBHIBHOCTHIO U AUPPEPECHIUPYEMOCThIO (DYHKIIMU B TOYKE. AJITOPUTM PEIICHUS
HEPaBEHCTB METOJIOM MHTEPBAJIOB OK 01, OK 03, OK
Komb6uHMpoBaHHOE 3aHsATHE 4 04, OK 06, OK 07
Tema 4.3 Copepxanue yueOHOro MaTepuasa
I'eomerpuueckuil u Gpusnueckuil | ['eoMeTpUYecKHii CMBICIT TPOM3BOMHOW (YHKIHH — YIJIOBOH KO3 HHUIMEHT
CMBICII TPOU3BOHOMN KacarelnbHOM K rpaduky (QyHKIMM B TOYKE. YpaBHEHHE KacaTelIbHON K Trpaduky
(GyHKIMU. AJNTOPUTM COCTaBIIEHHMs ypaBHEHHs KacaTelbHOM K rpaduky QyHKIuu
y=f(x)
KomOunupoBaHHoe 3aHATHE 4
Tema 4.4 Momnotonnocts | Conepxanue yueOHOTO MaTepuasa
dbyakumun. Todyku sKcTpeMyma Bospacranne u yObiBaHWe (QYHKIIMH, COOTBETCTBHE BO3pACTAaHUS W YOBIBAaHUS
(GYHKIMM 3HAaKy MPOW3BOJHOM. 3agauyu Ha MaKCUMyM U MHHUMYM. AJTOPUTM
uccieoBaHus QYHKIMH U TIOCTPOCHUS ee rpaduka C MOMOIIBIO TPOU3BOIHOM
KomOunupoBaHHoe 3aHATHE 4

Tema 4.5 Hccnenosanue

Copepxanne yueOHOT0 MaTepuana
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byHKINH u MOCTPOCHHE
rpadgukoB

UccnenoBanmne pyHKIIMM HA MOHOTOHHOCTh U TOCTPOEHUE TpaduKOB

KoMOuHMpoOBaHHOE 3aHATHE

Tema 4.6 HauOoubluee wu

Conepxkanue y4eOHOro MaTepHuaia

HauMEHblIIee 3HaueHus | HaxoxpaeHne HaWOONBIIETr0 W HAaWMEHBIIET0 3HAYeHWH (YHKIUH, TOCTpOSHUE

byHKIIUU rpadUKOB C UCIIOJIB30BAHUEM arIapaTa MaTeMaTHYECKOr0 aHaIN3a
KomMb6unupoBanHoe 3ansrue

Tema 4.7 Haxoxnenue | Ilpogheccuonanvno-opuenmupoeannoe cooepicanue (cooeprycanue NPUKIAOHO20

ONITMMAJIBHOTO  peE3yiabTaTa C
IIOMOIIBID  IIPOU3BOJHOM B
IIPAKTHYECKUX 3a/1a4ax

MOOyns)

Haunmenbiee u HanOosbiee 3HaYeHUE (HYHKIIUN

[IpakTHueckoe 3aHsATHE

Tema 4.8 ITepBooOpazHas
GbyHKIIH. [TpaBuna
HAXO0XICHUS MTEPBOOOPA3HBIX

Copep:xanue yueOHOTo MaTepuana

O3HakOMJICHHE C TOHSATHEM HHTerpaja U mepBooOpazHod i yHkuuu y=f(x).
Pemenne 3amay Ha CBS3b IEPBOOOpPA3HOW MW €€ MPOM3BOJHOH, BBIYHCICHUE
nepBooOpazHor st jgaHHOM ¢yHkuuu. Tabmuua dopmyn ais  HaxOXIEHUSA
nepBooOpa3HbIX. M3yueHne npasuiia BEIUMCICHUS IEPBOOOPa3HON

KomOunupoBanHoe 3aHsTHE

Tema 4.9 IInomane
KPUBOJIMHEWHOU Tpanenuu.
®opmyna Herotona — Jleitbnuia

Copepxanue yueOHOT0 MaTepuana

3ajaud, TPUBOASAIIME K TOHSITHIO ONPENEIEHHOTO HMHTErpajga — O BBIYHCICHUH
MJIOIIAaaAM  KpPUBOJMHEWHOW Tpaneuuu. lloHarne omnpenenéHHoro uWHTErpana.
['eomerpuueckuii u Qu3MUECKHil CMBICH ompeaeneHHoro uHrerpaia. dopmyna
Hrrorona — Jleitbamura.

Pemrenue 3amau Ha MpUMEHEHHE MHTETpaia JJIs BHIYUCICHUS (PU3NYECKUX BEITUYHH U
Ionfaaen

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 4.10 Pemenune 3amau.
[TpousBomHas U mepBoOOpa3Hast

GbyHKIUH.

Copep:xanne yueOHOTO MaTepuana

®opmynsl U npaBuia audpdepennupoBanus. McciaenoBanue QyHKIMA € OMOIIBIO
npoun3BogHOM. Hanbonpiee n HanMeHbIlee 3HaYeHHS (YHKITAHN.
Brruncnenue nepoodpasHoii. [Ipumenenune nepsooOpazHoit

KOM6I/IHI/IpOBaHHOe 3aHATHC
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KonTponbnas pabora

Pa3znea 5. 26
MHoOrorpaHHMKl M TeJa
BpallleHUs
Tema 5.1 [Tpusma, | Comeprxanue yueOHOTO MaTepuana
napajuiesienumnesn, KyO, | [Ipu3ma (HakjIOHHAs, TpsAMas, MpaBwibHas) u e€ sjeMeHThl. [lapamtenenurnen.
MUpaMHJia U UX CEUCHUs CaoiictBa mpsimoyronbHoro mapamienenumnena. KyO. Ilupamuna u e€ sJIeMeHTHI.
[IpaBunbHas nupamuaa
KomOunupoBanHoe 3aHsTHE 6
Tema 5.2 [IpaBunbubie | Conepxanue yueOHOro MaTepuasa
MHOTOI'PAaHHUKH B KU3HU [Inomane IIOBEPXHOCTHU MHOT'OI'PAaHHUKOB. [Ipocreiimne KOMOMHAaIUH
MHOTOTPaHHUKOB. BbIUunCIeHHEe 53JIEMEHTOB MPOCTPaHCTBEHHBIX ¢uryp (pedpa,
nuaroHainu, yriel). [IpaBuiibHbIe MHOTOTPaHHUKH
KomOuHMpoOBaHHOE 3aHATHE 4
Tema 5.3 Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue NPUKIAOHO20
[MunuHap, KOHyC, map W HX | M0OYas)
ceueHus Hununnp, konyc, chepa u map. OCHOBHBIE CBOICTBA MPSMOr0 KPyroBOroO LIMIMHAPA,
OpSIMOTO  KpPYroBoro KkoHyca. M3oOpakeHue Tea BpalleHHs Ha IUIOCKOCTH.
[IpencraBnenue o0 yceu€HHOM KoHyce. CedeHus: KoOHyca (IapaielbHOe OCHOBAHUIO
U TOpoXojdllee uepe3  BEpIIMHY), CEYeHHs LWIMHApa (MapajuledbHO U
MEPIEeHIUKYISAPHO OCH), CEUYCHUAX Iapa. Pa3BépTka nuImHapa 1 KOHyca
[TpakTHYecKoe 3aHsTHE 4
Tema 5.4 O6wembr u mwiomanu | Coaepkanrue yaeOHOTO MaTepraia
MOBEPXHOCTEHN Tel O06wem npsimoyrosibHOro napajuienenumneaa. Oovem kyda. O0beMbl PSAMON MPU3MBI
nurHapa. O0beMbl TupaMubl U KoHyca. O0beM mapa
KomOnHupoBanHoOe 3aHATHE 8

Tema 5.5 Ilpumepsl cummeTpuit
B ipodeccuu

Ilpogpeccuonanvho-opuenmuposannoe cooeprycanue (cooeprcanue NPUKIAOHO20
Mooyns)

OK 01, OK 04,
OK 06, OK 07
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[ToHsiTHE O CUMMETPHUH B MPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBasi, 3ePKaIbHAs).
OO6o0mmenne NpenCcTaBIeHU O TMPaBUIBHBIX MHOTOTPAaHHHMKAX (TETpa’ap, Kyo,
OKTadIp, TOJIEKadIP, UKOCAIIP).

[Tpumepsl cummeTpuii B mpodeccun

[IpakTuueckoe 3anarue 4
Tema 5.6 Pemenue 3amau. | Comepkanue yueOHOTO Marepuasia
MuororpaHHuK = TeMa 1 O6bembl 1 MIIOIIAAH TOBEPXHOCTH MHOTOTPAHHHKOB U TEJT BPALICHHST
BpateHuA KomOuHMpoOBaHHOE 3aHATHE 4
KonTponbhas padota
Paznen 6. CreneHu um KOpPHH. 52
Crenennasi, nokasarejbHass U
Jorapupmuyeckas QyHKIUH
Tema 6.1 Crenennas Qynkuus, | Conepxkanue yueOHOro mMaTepuana
ce cBoiictBa. lIpeoGpasoBanue | [Toustue KOpHs Nn-oif CTENEHH M3 AeHCTBUTENbHOTrO umcria. PyHkmuu y = VX ux
BBID&XKCHUH C KOPHSAMH N-OH | cpojictBa u rpaduku. CBolicTBa KOpHS n-oif cremeHu. IlpeoGpasoBaHnue
CTCIICHA HWPPALUOHAIBHBIX BBIPAYKEHHI
KomOnnupoBanHoe 3aHATHE 8
Tema 6.2 CoiictBa crenenu c¢ | Coaeprkanue yueOHOTO MaTepuaia OK 01, OK 02, OK
paroHaIbHBIM u | [loHsTHE cTeneHn ¢ palMoOHAIbHBIM NoKa3areneM. CTeneHHble (PYHKIUH, UX CBOHCTBA 03. OK 05. OK 07
JEUCTBUTENILHBIM MTOKA3ATENAMH | U TPpadUKH ’ ’
KomOunupoBaHHoe 3aHATHE 4
Tema 6.3 Pemenue | Coneprkanue yueOHOTO MaTepraia
UpPaLMOHATIBHBIX YpaBHEHUI PaBHOCUIIBHOCTB MppallMOHANBHBIX YpaBHEHUNH. MeToAbl UX pellieHus
KoMOuHMpoBaHHOE 3aHATHE 6

Tema 6.4 IToxazarennHas
byHKIHA, ee CBOIICTBa.
[TokazarenpHble ypaBHEHHUS U
HEpPaBEHCTBA

Copep:xanne yueOHOTO MaTepuana

CrerneHb C IMPONU3BOJIbBHBIM JIeNCTBUTEIIBLHBIM IIOKa3aTcICM. OHpC,[[eJIeHI/IG

MoKasareiabHON (PYHKUMHU U ee CBOIMCTBA. 3HAKOMCTBO C MPUMEHEHUEM MOKa3aTeIbHOMN
¢byHkuu. Pemenne noka3aTenbHBIX YpaBHEHUN METO/I0M YpaBHUBAHUS IOKa3aTeseil,
METOJIOM BBEJCHUS HOBOW MEPEMEHHOM, (PYHKIMOHAIbHO-TpaUUECKUM METOAOM.
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Pemenne mmoka3aTebHBIX HCPaBCHCTB

KomOuHMpoBaHHOE 3aHATHE 8
Tema 6.5 Jlorapudm uucna. | Comepkanue yaeOHOTO MaTepuana
CoiicTBa norapudmon Jlorapudm uncna. CoiictBa norapudmon. Onepanus sorapugmMupoBaHus
KomOunupoBanHoe 3aHsTHE 6
Tema 6.6 Jlorapudmuueckas | ComepxaHue yueOHOT0O MaTepuasa
byHKIMS, ee cBoiicTBa. | Jlorapupmuueckas GyHKIHs 1 ee cBoiicTBa. [[oHATHE TOrapupMHUUECKOTO YpaBHEHHSL.
Jlorapudmuueckne ypaBHeHHsd, | Onepaiusi MOTEHIUPOBaHUs. TpH OCHOBHBIX METOAA PEUICHUS JIOrapu(hMHICCKUX
HEpaBEHCTBA ypaBHEHHI: (yHKIIMOHAIBHO-TPpadUIeCKUN, METOT TOTEHIIMPOBAHUS, METO]I BBEACHUS
HOBOH mepemMenHoi. Jlorapupmudeckrne HepaBeHCTBA
KomOunupoBanHoe 3aHiTHE 8
Tema 6.7 Jlorapudmer B | Ilpogheccuonanvro-opuenmuposannoe cooeprycanue (cooeprcanue RPUKIAOHO20
MIPUPOJIEC U TEXHUKE M00ys)
[Ipumenenue  norapudma. Jlorapupmuueckas crnupaas B npupoge. Ee
MaTeMaTHYeCKUE CBOMCTBA
[IpakTuyeckoe 3aHsTHE 8
Tema 6.8 Pemenue 3anau. | Comepkanue yueOHOro MaTepuaia
Crenennas, mnokasatenbHas u | CteneHHas, mokas3arenbHas U Jorapudmudeckas GQyHkuuu. Pemenne ypaBHeHn
norapudmudeckas QyHKIUH KOMOMHUPOBAHHOE 3aHATHE 4
KonTponbnas padbora
Paznen 7. DieMeHTBHI Teopuu 30
BepPOsAATHOCTEM 7
MATeMAaTHYeCKOi CTATUCTUKH
Tema 7.1 CooOpiTue, | Comepxanue yueOHOTO MaTepuana OK 02, OK 03, OK 05
BEPOATHOCTh coObITHA. | COBMECTHBIC I HECOBMECTHBIC COOBITHS. TeOopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
Cnoxenue 51 YMHOKEHME | YCIIOBHAs BEPOATHOCTh. 3aBUCHUMBIE M HE3aBUCHUMBIE COOBITHS. TeopeMbl o
BEPOSITHOCTEN BEPOSTHOCTH NMPOU3BEACHUS COOBITUI
KomOnHupoBanHOE 3aHATHE 8

27




Tema 7.2 BepoarHoctb B
npodeccuoHalbHBIX 3aa4ax

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue RNPUKIAOHO20
MOOyns)

OTHOCHTEbHAS YAcTOTa COOBITHS, CBOHCTBO €€ YyCTOH4MBOCTH. CTaTHCTUYECKOE
ornpenaeneHue BepossTHOCTH. OIeHKa BEPOSITHOCTH COOBITHUS

[IpakTuyeckoe 3aHsATHE 8
Tema 7.3 Huckpertnas | Conepkanue ydeOHOro MaTepuaia
CllydaliHas BEJIMYMHA, 3aKOH €€ | Buabl ciydaiiHbIX BenmuuH. OnpeneieHre TUCKPETHON CIIydaliHOM BEJTMYMHBI. 3aKOH
pacnpezeneHus pacnpezeneHus JUCKPETHOM ciy4yaiiHoii BennuuHbl. Ee uncioBbie XapakTepuCTUKU
KomOunupoBanHoe 3aHsTHE 8
Tema 7.4 3amaun | Coaeprkanue yueOHOTO MaTepuaia
MaTEeMaTHUYeCKON CTaTUCTUKU. [lepBuynas o00paboTKa CTATUCTUYECKHX MJAaHHBIX. UYHCIOBBIE XapaKTEPUCTHUKU
(cpennee apudmeTnyeckoe, MeauaHa, pasmax, aucrnepcus). Pabora c¢ Tabiuiamu,
rpadukamu, TuarpaMmmMamMu
KomOuHMpoOBaHHOE 3aHATHE 6
Tema 7.5 DOnementsl Teopuu | Bumbl coObITHIA, BepoATHOCTH cOOBITHH. ClOXXKeHHE W YMHOXXEHHE BEPOSTHOCTEH.
BEPOATHOCTEMN u | JluckperHas ciydaifHas BeTUYMHA, 3aKOH €€ pacipeneseHus. 3aJaul MaTeMaTHIeCKOi
MaTeMaTHYeCKON CTaTUCTUKU CTaTUCTUKH.
KonTponbnas pabota
IMpomexxyTounas arrecramms (1uddepeHnaIbHBIN 3a4eT)
Bcero: | 232
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHON JUCHUILTHHBI

3.1. MaTepuaJbHO-TeXHHYECKOE 00ecneyeHue

Peanmzanuss mporpamMmbl  y4eOHOW  AMCHMIUIMHBI — MPOW3BOAUTCA C  TPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJOTHI U TpeOyeT Haluuus 3JIEKTPOHHON 00pa30BaTEIbHOMN Cpelibl; y4eOHOro
KaOuHera.

O6opynoBanune y4eOHOro KabuHeTa:

e KJIaCCHAs JIOCKa;

® [10CaJ0YHBIC MECTA IO KOJIMYECTBY O0YHAIOIINXCS;

e pabouee MeCTO IPENOAaBATENS;

e yueOHO-TIpaKTHUECKOe 000pyIOBaHHE, HEOOXOJUMOE ISl POBEACHUS MPEIYCMOTPEHHBIX
IIporpaMMoil npaktudyeckux 3aHatuil. B coorBercrBue ¢ n.4.4. ®I'OC CIIO pgonyckaercs
3aMeHa 000pyI0BaHUS €ro BUPTYaJIbHBIMU aHAIOTaMH.

TexHuuyeckue cpeacTsa 00y4eHus :

®  KOMITBIOTEPHI C BEIXOJIOM B ceTh Internet;

e cailr «JIuuHas cTyaus» ¢ BO3MOXHOCTBIO pabOThI C AIEKTPOHHBIM 00pPa30BaTEIIbLHBIM
pecypcom;

®  DIEKTPOHHbIE OUOINOTEUHBIE PECYPCHI.

YyeOHO-MeTOANYECKOE 00ecmeyeHne TUCHUILINHEBI:
* METOJIMYECKUE YKA3aHUs 110 OPraHU3aIMy NPAKTUYCCKUX 3aHSITHH;
* METOJIMYECKUE YKa3aHUS TI0 CAMOCTOSTEIILHOM padoTe.

3.2. UndopMmannoHHoOe obecrniedeHHe peaJin3aluu NpPorpaMmbl

OcHOBHbIE HCTOYHHKH
1. Mep3nsik A.I'., Homuposckuii I.A., [TonsikoB B.M. Matemaruka. Anredpa u Hayana

MareMmatuueckoro ananuza. 10 kiacc. / mox penakiueit [Tononsckoro B.E. - Akumoneproe
obmectBo «M3aatenbcTBO «IIpocBenieHune)

2. Mep3msik A.I'., Homuposckwuii [I.A., [TonskoB B.M. Maremaruka. 'eomerpus. 10 xmacc. /
nox penakuueii [Togonsckoro B.E. - Akironeproe o6mectBo «M3narensctBo «IIpocBemienne»

3. Mepazmsak A.I'., Homuposckuit /I.A., ITonskoB B.M. Maremaruka. AnreGpa u Hayana
MaTeMaTuueckoro aHanusa 11 kmacc. / non pegakuueit Ilogonsckoro B.E. - AkunonepHoe 00111€CTBO
«M3narensctBo «lIpocsemenne»

4. Mep3nsik A.I'., Homuposckuii I.A., [TonsikoB B.M. MaremaTtuka. Anredpa u Hayaia
MareMatuuyeckoro ananusa 11 kmacc. / mon penakiueit [Togonsckoro B.E. - AkiimonepHoe o01iecTBo
«M3narenscTBO «IIpocBenienne»

DJIeKTPOHHbIE U3IAHUS
1. Beepoccuiickue uatepreT-onmumMmuanbl. - URL: https://online-olympiad.ru / (nara

obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIH.

2. Enunas xoyutekius mudpoBbIx 00pa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 37IEKTPOHHBIH.

3. HNudopmanmonnas cucrema «EmuHOE OKHO TOCTyIa K 00pa30BaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (mara o6pamienus: 02.07.2022). - TekcT: 37EKTPOHHBIIA.

4. Hayunas snexkrponnas 6udnuoreka (HOb). - URL: http://wwwe.elibrary.ru (nara
obpamenust: 12.07.2022). - TekcT: 37eKTPOHHBIH.
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5. OTkpbITHIH KOITEK. MaTtematuka. - URL: https://mathematics.ru / (mata obparenust:
08.06.2022). - TekcT: 3MeKTPOHHBIH.

6. [ToBropum maremaruky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIH.

1. CrpaBOYHUK 110 MaTEMaTUKe JIJIsl IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara o6parmienus: 12.07.2022). - TekcT:
JJIEKTPOHHBIN.

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

obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

9. depepanbHsiii nopran «Poccuiickoe odpazoBanuey». - URL: http://www.edu.ru/ (mata
obpamienust: 02.07.2022). - TekcT: 37eKTPOHHBIH.
denepanbHbIi HeHTp HHGOPMAIMOHHO-00pa3oBaTenbHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekcT: 37IeKTPOHHBII

IIporpammHoe o0ecnieueHue:

[IporpamMHOe oOecnieueHue, SABIAIOIIEECS 4YaCTblO  AJIEKTPOHHOM  MH(POPMALMOHHO-
00pa3oBaTeNbHON Cpe/Ibl M 0A3UPYIOIIEECs Ha TeJICKOMMYHUKAIIMOHHBIX TEXHOJOTHSX

- KOMIIbIOTEPHBIE 00YYaIOLIUE IPOrPaMMBbI;

- TPEHUHIOBBIE U TECTUPYIOIIUE IIPOTrPaMMBI;

- HHTEJUIEKTyaJIbHble pOOOTU3UPOBAHHBIE CUCTEMBbI OLIEHKU Ka4eCTBa BBIIIOJIHEHHBIX paboT.

[Iporpamma ympaBnenusi oOpaszoBarenbHbiM mporieccom B OUOC  (MudopmannonHas
texHousorus. [Iporpamma ynpasnenust oopazoBarenbHbIM npoueccoM. KOMBAT).
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4. KOHTPOJIb U OLIEeHKA Pe3yJIbTATOB OCBOCHHUSA 00111€00Pa30BaATEeIbHOM TN CHUNIMHBI

KoHTposib ¥ oOHEHKAa pe3ylIbTaTOB OCBOCHHS  0OIMIC00pa30BaTEIbHOM  UCIIUTUIMHBI

PacKphIBAIOTCS 4epe3 AUCHUILTUHAPHBIC Pe3yNabTaThl, HAaIpaBJICHHbIE HAa (OpPMUpOBaHUE OOLIMX U
npo¢eCCHOHATBHBIX KOMIETEHIUH 10 pa3/iesaM U TeMaM CO/Iep)KaHus yueOHOro MaTepHara.

O01mme kKoMneTeHNHA Pa3zgen/Tema THun oeHOYHBIX
MeponpusiTHs
OK 01. Beibupatsh criocoOsr P1,Tema1.1,1.2,1.3,1.4. | rynupoBanue
pelIeHus 3a1a4 P 2, Temn1 2.1, 2.2, 2.3, 2.4,
. TectupoBanue
npoecCHOHATBLHOM 25,2.6,27
JEATEeTbHOCTH MPUMEHHUTENIBHO K P 3, Tems! 3.1, 3.2, 3.3, 3.4, | BoimonHenue npakTnyecknx
pa3IUYHBIM KOHTEKCTAM 3.5, 36 3azanuu

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

KonTponbnas pabota

Brmmonnenue 3aganuii Ha
Qg pepeHIaIbHOM 3a9eTe

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE CPEJ/ICTBA MOKCKA,
aHaJIM3a U UHTEPIIPETAlUU
uHpopmanuu, u
nH(}OPMAaLIMOHHBIE TEXHOJIOTUU
JUTS BBITIOJTHEHUS 337124
npoQecCuOHAILHON
JeATETbHOCTH

P1,Temal.1,1.2,1.3,1.4.
P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

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

P7, Tems1 7.1,7.2,7.3,7.4

[lItyaupoBanue
TectupoBanue

BrinosiHeHNE TpaKTUYECKHUX
3aJlaHUN

KonrponsHas pabora

BelnmonHenue 3agjannii Ha
g depeHIaIbHOM 3aueTe

OK 03. IImanupoBats n
pean30BbIBaTh COOCTBEHHOE
po(hecCuOHANIbHOE U JTMYHOCTHOE
pas3BuTHE,
IPEIIPUHIMATENbCKYIO
NeSITeTbHOCTD B
npodeccuoHaabHOM chepe,
UCIOJIb30BaTh 3HAHUS 1O
(uHAHCOBON TPaMOTHOCTH B
Pa3INYHbIX )KU3HEHHBIX
CUTYaIHsIX

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

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

P 4, Tems1 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7,4.8,4.9,4.10

P 6, Temsl 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7,6.8
P7,Temn1 7.1,7.2,7.3, 7.4

[IItyaupoBanue
TectupoBanue

BrinosHeHne nmpakTUYeCKUX
3alaHUN

KonrponsHas padora

Brimonnenue 3aganuii Ha
g depeHIaIbHOM 3aueTe

OK 04. DpdexTuBHO
B3aUMOJICCTBOBATH U pabOTaTh B
KOJJIEKTUBE U KOMaH/Ie

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

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

P 4, Temn1 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7,4.8,4.9, 4.10

[lItyaupoBanue
TecTtupoBanue

BI)IHOJ'IHGHI/IG HpaKTquCKHX
3aJaHui

KonTponbhas pabota
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P 5, Temnr 5.1, 5.2, 5.3, 5.4,
55,5.6

Brimmonnenue 3aganuii Ha
g depeHIaIbHOM 3aueTe

(?K3amMeHe)
OK 05. OcymectBnsats yctHyro | P 1, Tema 1.1, 1.2, 1.3, 1.4. | lltynupoBanue
MUCHbMEHHYIO KOMMYHUKAIIUIO Ha P 3, Temsr 3.1, 3.2, 3.3, 3.4, TectupoBane
TOCYJIaPCTBEHHOM SI3BIKE 35, 3.6
Poccutickoit ®enepanuu ¢ yaetom | P 6, Tems! 6.1, 6.2, 6.3, 6.4, BbrlnonHeHne npakTHYECKUX
0COOEHHOCTEN COLUAILHOTO U 6.5, 6.6, 6.7, 6.8 3a/[aHKH

KYJIbTYPHOI'O KOHTEKCTa

P7, Tems17.1,7.2,7.3, 7.4

KonrponsHas padora

Brinonuenue 3a1anuil Ha
nuddepeHImaTbHOM 3a4eTe

OK 06. IIposaBasTh rpaxaaHCKo-
NaTPUOTHYECKYIO MTO3UIHIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaIUIIHOHHBIX
00I11eYEIIOBEYCCKUX LICHHOCTEH, B
TOM YHUCJIE C YYETOM
rapMOHHU3aIUU
MEXHAIIMOHAIBHBIX U
MEXXPETUTUO3HBIX OTHOIICHUH,
MPUMCHSITh CTaHIAPTHI
AHTUKOPPYIIIMOHHOTO TTOBEIACHUS

P1,Temal.1,1.2,1.3, 1.4.
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, 5.4,
55,56

[lItyaupoBanue
TectupoBanue

BrinosiHeHne npakTU4eCKUX
3alaHUN

KonTponbnas pabota

Brinonnenue 3aganuii Ha
nuddepeHImaIbHOM 3a4eTe

OK 07. CopeiicTBoBaTh
COXPAHEHHUIO OKpYKaroLen
Cpefbl, pecypcocOepexeHHmIo,
OPUMEHSTH 3HaHUS 00 U3MEHEHUH
KITUMaTa, PUHIIUIIBI
OepeKIMBOr0 MPOU3BOJICTBA,

3¢ (PeKTUBHO JEHCTBOBATH B
Ype3BBIYANHBIX CHUTYAITUSIX

P 2, Tems1 2.1, 2.2, 2.3, 2.4,
2.5,26,2.7

P 4, Temr1 4.1, 4.2, 4.3, 4.4,
45,46,4.,4.8,4.9,4.10

P 5, Temnr 5.1, 5.2,5.3,5.4,
55,5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8

[Itynuposanue
TectupoBanue

BI:IHOJ'IHGHI/IG HpaKTI/I‘IGCKI/IX
3aIaHUA

KonTponbhas padota

Brimmonnenue 3aganuii Ha
T depeHIaTbHOM 3a4eTe
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