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[Iporpamma obmeoOpazoBatensHoro mnpeamera OVY][.13 Maremaruka
npelHa3HayeHa Il HW3Y4YeHHs] ~ MaTeMaTukKu B IPodecCHOHABbHBIX
00pa30BaTeNbHBIX OPraHU3alUAX, PEATUIYIONIMX O00pPa30BATEIbHYIO MPOrpPAMMY
cpenHero  obmiero  oOpa3oBaHMsl B Tpelenax  OCBOGHUS ~ OCHOBHOM
npodeccroHabHOi oOpazoBatenbHoil porpammbel CITO (OITOIT CIIO) na 6asze
OCHOBHOT0 00111eT0 00pa30BaHusl PU MOJITOTOBKE CIEIUAIUCTOB CPEAHETO 3BEHA.

[Iporpamma  pa3paborana Ha ocHoBe TpeOoBanuii  denepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAapTa CPEAHEro oOIero oopa3oBaHuUs,
NPEIBABISIEMBIM K CTPYKTYPE, COAEPKAHHIO M PE3yJIbTaTaM OCBOEHUS y4eOHOMU
IpeaMeTa MareMaruka, B coorBercTBuM C: [Ipukazom Munnpocsemenus PO or
24.08.2022 1. Ne 762 «O06 ytBepxkaenun [lopsiaka opraHuzanmuy U OCyIIECTBICHUS
o0Opa30BaTeNbHON AESATENTPHOCTH MO 00pa3oBaTENbHBIM IMpOrpamMma CpEIHEro
npodeccCuoHalIbHOTO  00pa3oBaHus», llpukazom Munnpocsemenus PO ot
12.08.2022 r. Ne 732 «O BHecenun nuzMeHenuii B Oenepanbhblii ['ocynapcTBEeHHBIN
Crannapt Cpennero O6mero Oopazoanus», [Ipukazom Munnpocsenienus PO ot
18.05.2023 r. No 371 «O6 yrBepxaenuu DenepanpHoii 00pazoBaTeIbHON
MPOrpaMMbI CPEIHEro OO0IIero oOpazoBaHUs», PekoMeHJalusIMHu 0 pean3aiuu
cpeaHero oOmiero o0pazoBaHMs B IpeAenax OCBOEHHS 00pa3oBaTeNbHOU
IIPOrpaMMBbl CpEIHETo podhecCuoHAIbHOTO o0Opa3oBaHus (ITucemo
Munrnpocserienus Poccuu ot 14.06.2024 N 05-1971).

CocraButens:  HyprtmunoBa P.H., npenomaBarens  oOuieoOpa3zoBaTeabHBIX
TUCIATUIAH

PabGouast mporpamma 0011€00pa30BaTENILHOTO TPEAMETa PACCMOTPEHA U
YTBEPKJICHA Ha 3aCEaHUU MPEIMETHO-IIUKIOBON KOMHUCCHH 00111€00pa30BaTeIbHBIX
JUCIUIUIMH U collMaibHO-TyManuTapHoro nukia u co KTK ®I'bOY BO "KHUTVY",
[TpoTtokon Ne7 ot «31» maprta 2026 r.

ITpencenarens IIIK/H.H.®anuna/
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1. O0mas xapakrepucTuka padoydeil mporpaMmmbl 0011e00pa30BaTEJIbHOT0
npeamera «MATEMATHUKA»

1.1. Ob6aacTb NnpMMeHeHUs1 MPOrpaMMbl
PaGouas  mporpamma y4eOHON  JUCIUTIIMHBI SBISICTCS  00s13aTeIIHLHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHONW MPOTpaMMBI B
coorBeTcTBHH ¢ DI'OC CIIO mns cnenmansHOCcTH 15.02.06 MOHTaX, TEXHIYSCKAS
HKCIUTyaTalysl ¥ PEMOHT XOJIOAUIbHO-KOMIIPECCOPHBIX U TEIJIOHACOCHBIX MAIIUH
M YCTaHOBOK (IO OTpacisiM), YTBEPKICHHbIM TNpHKa3oM MuUHUCTEpPCTBA
npocsenieHust PO ot 23.06.2022 r. Ne 491
1.2. MecTro mnpeaMera B CTPYKTYpe OCHOBHOI mnpodeccHOHATbHOI
o0pa3oBaTeIbHOM MPOrpamMMbl: yueOHas TucuuIuinHa «MaremMaTnkay BXOIUT B
oOmreoOpa3oBaTeNbHbI  IIUKI, O0a30Bble Y4eOHBIC JTUCHUIUIMHBI, TMPEIMETHAs
obnacth «MaremaTrka U HUHOOPMATUKAY.
1.2.1. O6mas xapakTepucTHKA, LeJHM H 3aJa4d Y4eOHOW JMCUMIUIMHBI.
TpeboBanus K pe3yibTaTaM OCBOCHUS AUCIUTIIIUHEI.

PaGouas nporpamma yuyeOHOM ucHMIUIMHBI «MaTteMartuka» 0a30BOro
ypoBHSI ~ pa3paboTtaHa Ha  ocHOBe  DenepadbHOr0  rocyAapCTBEHHOIO
o0pa3oBaTEILHOIO CTaHJapTa CpeaHero oOmero oOpa3oBaHusA, C  Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpEeOOBAaHMM, TMPEIBABIIEMbIX K MAaTeMaTUYECKOMY
00pa30BaHUIO, U TPAAUIIMI POCCUNUCKOTO 00pa3oBaHUs.

Peanuzammss  mporpammbel  o0OeclieuMBaeT  OBJAJEHUE  KIFOUEBBIMH
KOMIETEHIUSIMU, COCTABJISIOIIMMU OCHOBY JJISi CAMOPAa3BUTHUS U HEMPEPBIBHOTO
oOpa3oBaHus, 1IEJIOCTHOCTh OOIIEKYIBTYPHOTO, IMYHOCTHOTO U TO3HABATEIHLHOTO
pa3BUTHS JIMYHOCTH oOOydaronuxcs. B paboueld mnporpamMme y4YTEHBI HJIEU
u nonoxkeHus: «KoHuenuuu pa3BUTHS MaTEMaTUYECKOTO OOpa3oBaHHs B
Poccuiickont  ®depepauun». B COOTBETCTBMM € Ha3BAaHMEM  KOHIICMIIHH,
MaTeMaTH4eCcKoe Oo0pa3oBaHUE JOJDKHO, B YACTHOCTH, MPEAOCTABIATH KaXKIOMY
o0yyJaromemycsi BO3MOKHOCTh JOCTHUKEHHUSI YPOBHS MAaTeMaTHYECKUX 3HAHUH,
HEOOXOUMOro ISl JajdbHEWIled YCHIEeIHOW Xu3HU B oOmecTBe. MIMeHHO Ha
pelieHre 3ToM 3aauM HalelieHa paboyasi mporpaMmmMa 0a30BOro ypoBHSI.

[IpakThyeckass  TMOJIE3HOCTh ~ MaTE€MaTUKH  OOYCIIOBJIGHA  HaJIUYHEM
MPOCTPAHCTBEHHBIX  (OPM, KOJUUYECTBEHHBIX OTHOIICHUH, HSKOHOMHUYECKHUX
pacdeToB; HEOOXOIUMOCTHIO MAaTEMAaTUYECKUX 3HAHUW B TTOHUMAHWW MPUHIIUIIOB
YCTPOMCTBA W  UCIOJB30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPUSATUA U
HHTEpIIpeTalusl Pa3sHOOOpPa3HOW COIMAIbHON, SKOHOMHYECKOW HWH(OpMammmy;
MPAKTUYECKUX MPHUEMOB T€OMETPUYECKUX H3MEPEHUU U MOCTPOEHUM, YTEHUSs
uH(pOpMaIuu, MPECTABICHHON B BUE TaOIUI, TUarpaMM U TpaduKoB.

[IpumeHeHne MaTEeMaTUYECKOTO CTUJIS MBIIUICHUS, MPOSIBISIONIETOCS B
OTIPE/ICJICHHBIX YMCTBEHHBIX HaBBIKAX, MPUEMaxX W METOJaX MBIIUICHUS YeJIOBEKa,
nporieccax oOOOIIEHUsT U KOHKPETHU3aIlMY, aHalli3a U CUHTEe3a, KiacCupukaiuu u
CUCTEMAaTU3allMM, a0CTparupoBaHUsi W  aHAJIOTMH  Kak  (OPMUPOBAHUU
QITOPUTMUYECKOW KOMITOHEHTHI MBILIUJICHUS U BOCIUTAHUU YMEHUM J1eCTBOBATH
N0 3aJaHHBIM aJTrOpUTMaM, MO3BOJISIONIEH COBEPIICHCTBOBATh H3BECTHBIE WU
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KOHCTPYUPOBaTh HOBbIE. OOBEKTHI MATEMATUYECKUX YMO3AKIIOUEHUH, TpaBUiia UX
KOHCTPYUPOBAHUSI ~ PACKPBIBAIOT  MEXaHW3M  JIOTMYECKMX  MOCTPOEHUM,
CIIOCOOCTBYIOT BBhIPaOOTKE YMEHUM (POpMYyIHPOBATh, 0OOCHOBBIBATH U JIOKA3bIBATh
CYKJICHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE MBIIICHUE.

OO0yueHne MaTeMaThKe Kak BO3MOKHOCTh Pa3BUTHSI Y 00yUaIOIIUXCsl TOYHOMH,
palMoHaNbHOW U HMH(POPMATUBHOW pedyd, YMEHHUs OoTOupaTh HauOolee
MOJIXO/ISIIIINE SI3bIKOBBIE, CHMBOJIMYECKUE, TpaPUUECKUEe CPEACTBA JJIsl BHIPAKCHUS
CYXKJICHUI U HAIJISITHOTO UX MPEICTABICHUS.

OOmiee  3HAKOMCTBO €  METOJAAMHM  TO3HAHHUA  JIEWCTBUTEIHHOCTH,
MPEACTABICHUE O MPEIMETe M METOJEC MATEMAaTHKH, €ro OTIWYUS OT METOJIOB
€CTECTBEHHBIX W TyMaHUTapHBIX HAyK, 00 OCOOCHHOCTSX MPUMCHCHUS
MaTeMaTUKHU JJIS PEIICHUS HAay4YHBIX U MPUKIAAHBIX 3a7a4 KaKk HEO0OXOIUMBbIN
KOMIIOHEHT OOI1IIeH KYJIbTYPHI.

N3yuyenne MareMaTWKHd  CIOCOOCTBYET  3CTETUYECKOMY  BOCIHUTAHUIO
YEJIOBEKA, MOHMMAHUIO KPACOThl M H3SAIIECTBA MAaTEMAaTUYECKHX PACCYXKICHU,
BOCITPUSTHIO TEOMETPUUYECKUX (HOPM, YCBOCHHUIO UJIEH CUMMETPHH.

Hesan u3yyeHus ydyeOHOM TuCHUIINHBI «MaTeMaTHKA
[TpuopuTeTHBIMU HEIIMHU 00yUEHUS MATEMATUKE SIBIISTFOTCSI:

-opMUpOBaHUE EHTPATBHBIX MATEMAaTUYECKUX TOHSITHI (YHUCIIO, BEJIMYMHA,
reoMeTpUIECKast durypa, NepeMeHHas, BEPOSITHOCTb, byHKINS),
o0ecrneunBalOIMX MPEEMCTBEHHOCTh W MEPCHEKTUBHOCTh MAaTEMaTHYECKOTO
oOpa3oBaHus 00yYaIOLIUXCS;

-MOJBEJICHNE 00yYarouMXcsi Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTHUKU U OKPY’KAIOIIEro MHUpa, MOHMMAaHWE MAaTEMaTUKU Kak
4acTH 00IIeH KyJIbTYphl YEJIOBEUECTRA;

-pa3BUTHE MHTEIUIEKTYalIbHBIX U TBOPYECKHX CIHOCOOHOCTEN 00ywaromumxcs,
MO3HABATEJIbHOW  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS, UHTEpECa K U3YYEHUIO MAaTEMATHKY;

-popMupoBaHue (PYHKIIMOHAIBHOW MATEMaTUYECKOW TPAaMOTHOCTU: yYMEHUS
pacro3HaBaTh MaTEMAaTHYECKHUE ACHEKThl B PEAJbHBIX KU3HEHHBIX CUTYyalUsX U
Opy W3YYEHUW JIPYyTUX YYEeOHBIX NPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH W
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HMX HA S3bIKE MaTeMaTHKU U CO3/1aBaTh
MaTeMaTUYECKHE MOJEIH, IPUMEHITh OCBOCHHBIM MaTeMaTUYECKUI ammapar st
pelieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aj]ad, MHTEPIPETUPOBATh U OILICHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMH COJEPXAHHUS MaTeMaTUKU sBIAoTcs: "YUucma u
Bbrunciienus'", "AnreOpa" ("AunreOpauueckue BblpakeHus', "YpaBHeHUS U
HepaBeHCTBA"), "Hauana MaTEMaTHYECKOTO aHanmsa'", "T'eomeTpus"
("T'eomerpuueckue ¢urypsl U ux cBoiicTtBa", "M3MmepeHue TEOMETPUUECKUX
BennuuH"), "BepositHocTh U cTratuctuka'. ConepkaTebHble JIMHUU Pa3BUBAIOTCS
napajyieIbHO, Kaxaash B COOTBETCTBHHM C COOCTBEHHOW JIOTMKOW, OJHAKO HE
HE3aBUCUMO OJHA OT APYIrOM, a B TE€CHOM KOHTAaKT€ W B3auMoAeucTBUH. MX
OOBEIUHSET JJOTUYECKAsT COCTABIISIONIAS, TPATUITMOHHO MPHUCYIIAsi MATEMATHUKE U
MIPOHU3BIBAIONIAS BCE MATEMATUYECKUE KYPChl U COAEPIKATEIIbHBIC JIMHUH.



Conepxanue pPOrpaMMbl o0mreoOpazoBaTeILHON TV CHUTUIAHBI
«MaremaTuka» HalpaBJIC€HO Ha JIOCTH)KEHHE pE3yJIbTaTOB €€ H3y4eHUs B
cootBercTBUM € TpeboBaHusiMu PI'OC COO c yyetrom mnpodeccuoHaIbHON
HamnpasieHHoctr ®I'OC CIIO.

1.2.2. Ilnanupyemoie pe3yibmamol 0C60€HUA RPOZPAMMBL RO MAMEMANUKE.
Jluunocmuosle _pe3yivomamspl  OCBOCHHSI TPOrpaMMbl IO MAaTEMAaTHKE

JIOCTUTAIOTCSI B €IMHCTBE YYEOHOM U BOCIUTATEIIBHOW JIESITEIBHOCTH B
COOTBETCTBHM C TPAJUIMOHHBIMH POCCUUCKUMU COLIMOKYIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCHHUTAHUS U
caMOpa3BUTHUsA, (HOPMUPOBAHHS BHYTPEHHEW MO3UIUMU JUYHOCTH, MATPUOTHU3MA,
IPaKIAHCTBEHHOCTH; YBAXKEHUSI K MaMATH 3alIMTHUKOB OTe4ecTBa M MOABUTAM
['epoeB OteuecTBa, 3aKOHY U MPABOIOPAIAKY, YEIIOBEKY TPYAA U JIOAAM CTapIIETO
MOKOJICHUS; B3aUMHOTO YBa)XE€HMS, OEpPEKHOrO0 OTHONIIEHUS K KYJIbTYPHOMY
HACJICANIO W TPAJUIMAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickont denepanun,
MIPUPOJE U OKPYKAIOIIEH Cpeie.

B pesynbraTe uzydenus MaTeMaTUKU y 00ydaromierocs: 0yayT cpopMUpoBaHbI
CJIEAYIOLINE JUYHOCTHBIC PE3YJIbTATHI:

® OCO3HaHHUE OOYYAIOIIMMUCS POCCUUCKON IPaskIaHCKOW UJICHTUYHOCTH;
® TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTA U CAMOOIIPEEIIEHHUIO;
® HAJIMYME MOTHUBAIMU K OOYYEHUIO U JINYHOCTHOMY Pa3BUTHIO;
® [ICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHEW IMO3UMLUHUM JIMYHOCTH HA OCHOBE
IyXOBHO-HPAaBCTBEHHBIX  LE€HHOCTEW  HapomoB  Poccuiickonn — Dexeparum,
HMCTOPUYECKUX W HAIMOHAJIBHO-KYJIBTYPHBIX Tpaauliui, (GOpMUPOBAHUE CHUCTEMBbI
3HAYMMBbIX LEHHOCTHOCMBICJIOBBIX YCTaHOBOK, AHTUKOPPYMIIUOHHOTO
MHUPOBO33PEHUS, MPABOCO3HAHUS, IKOJIOTHUECKON KYIbTYPhI, CIOCOOHOCTH CTaBUTH
LEJIA U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS OCHOBHOW 00pa30BaTEIHLHOM IPOTPAMMBbI
OOYYarOIIMMUCS JODKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJICTBOBaTbCS  CDOPMUPOBAHHOM  BHYTPEHHEH  MO3UIMEH  JTUYHOCTH,
CHUCTEMON IICHHOCTHBIX OPHEHTAIMM, TO3UTHUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIMX  TPAJUIIMOHHBIM  IIEHHOCTSAM  POCCHICKOro  OOIIecTBa,
pacCIIMPEHUE KUZHEHHOTO ONbITA U ONbITA ACATEIBHOCTH B MPOLIECCE PEATU3ALUN
OCHOBHBIX HAIPaBJICHUN BOCHUTATEIIBHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) epascoarckoeo socnumanus:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TTO3UIIMN 00YUYarOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUUCKOro  OOIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SBIICHUH,
NpoIeAyp TPaKIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI W JPYyroe), yMeHue
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B3aMMOJICUCTBOBATh C COIHAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) nampuomuyecko20 80CNUMAHUSL.

c(hOpPMHUPOBAHHOCTh POCCUMCKON Tpa)TaHCKON HACHTHUYHOCTH, YBAKECHHS K
MPOILJIOMY M HACTOAIIEMY POCCHUHUCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM LIKOJbI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
YKOHOMUKHU;

3) 0YX08HO-HPABCMEEHHO20 BOCHUMAHUSL!

OCO3HaHUE JTyXOBHBIX LIEHHOCTEW POCCHICKOTO Hapoaa, CPOpMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMWS, dTUYECKOTO TMOBEIACHUS, CBA3AHHOTO C MPAKTHYCCKUM
MPUMEHEHUEM JIOCTHKCHUN HAYKH W JCSITCIBHOCTHIO YYEHOTO, OCO3HAHHE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONYUBOTO OYIyIIETO;

4) sacmemuuecko2co 60CNUMAHUA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lau, PEIICHUM, PACCYKICHUH, BOCIIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA;

5) @usuueckoeo socnumanusi:

chOPMHUPOBAHHOCTh YMEHUS MNPUMEHATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
TIPY 3aHATHSAX CIIOPTUBHO-03I0POBUTEIBHON JIEATETLHOCTBIO;

6) mpy0o8oco 60CnumaHusL:

TOTOBHOCTh K TPYyAy, OCO3HAHME IIEHHOCTH TPYIONIIO0Us, HHTEpeC K
paznuuHbiM  chepam  Tpo(decCHOHATBHOW  AESTENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeanu3oBbIBaTh COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTH4eCKoMy  OOpa30BaHHI0 U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUM MPAKTUYECKHX 3aJ1a4 MAaTEMaTHYECKON HApPaBJICHHOCTH;

7) 9KONI02U4eCcK020 8OCNUMAHUSL:

c(hOPMHUPOBAHHOCTh  JKOJOTUYECKOW  KYJIbTYpPhl, TOHUMAHHE BIIHSHUS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOAHON U COIMAIBHOM
CpeIbl, OCO3HAHME TII00ATBHOTO XapaKTepa YKOJIOTHUECKUX TIPOOJIeM, OprUeHTAIHS
Ha TIPUMCHCHHEC MATEMATHYCCKMX B3HAHMA JUIsl pEHIeHWS 3agad B 00JacTh
OKpYXaromeld cpepl, IUIAHHPOBAaHUE TIOCTYIIKOB W OIICHKH HMX BO3MOJXKHBIX
MOCIICACTBHM TSI OKPYXKAIOIICH CPEeIbl;

8) yennocmu HayyHO20 NOZHAHUAL:

c(OPMUPOBAHHOCTH MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOIIECTBEHHOW  MPAKTUKH, [MOHUMaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeJOBEUYECKOW ESTEIBHOCTH, ITAllOB €€
pa3BUTHS W 3HAYUMOCTH IS PA3BUTHS IUBUIU3AINH, OBIAJACHHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOW KYyJIbTypOH KakK CpPEACTBOM TIO3HAHHUS MHPA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO W HCCICAOBATCIILCKYIO IOCATCIIbBHOCTD
HHAWBUAYAJIBHO U B I'PVIIIIC.

Memanpeomemnuvle pe3yivmanmul OCBOSHUSI OCHOBHON 00pa30BaTeNIbHOM
IPOrpaMMBbl JTOJIKHBI OTPaKaTh [MO3HABATENIbHBIE YHUBEPCAJIbHbBIE YUeOHBIE
JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yU€OHBIE NEUCTBUS, PETYIATUBHBIE
YHHUBEpCaJIbHbIC yUEOHbIE IEUCTBUS, COBMECTHAS JESATEIBHOCTD.

1.Ilo3nasamenvnoie YHHMBepcaJbHbIe yueOHbIEe AeCTBHA.

Y obyuatomerocss OyayT chOpMHUpPOBaHbI ClEIyIOLIe 0a30Bble JIOTHYECKHe
JAedCTBHA KAaK YaCTh TO3HABATENIbHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUN:

BBISIBIIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIE NPH3HAKH MAaTEMAaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXAy TMOHATUIMH, (HOPMYITUPOBAThH
OTIpEJICIICHHS] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3;

BOCIIpUHUMATh,  (GOPMYJIMPOBATH U  MPEOOpa3oBBIBATh  CYXKICHUS:
YTBEPAUTEIIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPKACHHSX, MpEIaraTh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIL;

JIenaTh BBIBOJABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIEHO J0Ka3aTeIhCTBA MaTEMAaTHUECKUX yTBEPKICHUN
(TpsiMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTH MIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIACHHUS U BHIBOIBI;

BBIOMpATh CHOCOO perieHus: y4deOHOW 3amayu  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIEHUsA, BbIOMpaTh Hauboliee MOAXOMSIMIUA C  y4EeTOM
CaMOCTOSATENLHO BBIICTIEHHBIX KPUTEPHUEB).

Y  oOyuaromerocss Oyayr  choOpMHUpOBaHBI  Clenyromue  0a30Bble
uccjieoBaTe/IbCKHe JeiiCTBUSI KaK YacTh IMO3HABATEIbHBIX YHUBEPCATHHBIX
y4eOHBIX JIEHCTBUIA:

MCIIOJIB30BaTh BOMPOCHI KaK HCCICAOBATCIIbCKUN WHCTPYMEHT ITO3HAHUS,
dbopMynaupoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHUBOpEUYHE,  MpoOIIEMYy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOpMUPOBAThH THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

IIPOBOJUTH CaAaMOCTOSTEIBHO CIITAHUPOBAHHBIA AKCIICPUMEHT, MCCIICIOBAHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTro 00bEKTa, SBIICHHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCHUMOCTEH MEXIy 00beKTaMu, SIBJICHUSMH, ITPOIIECCAMH,

CaMOCTOSATENbHO (HOPMYyITUPOBaTH OOOOIIEHHS W BBIBOABLI MO pe3yjbTaTam
MPOBEICHHOTO  HAOIOJICHUS, HUCCIICIOBAHUS, OIICHUBATh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE TMPOIECCa, a TaKKe BBIJIBUTATh
MIPETNOJI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

VY olyuaromierocst OyayT copMHUpOBaHEI yMEHUS paboTaTh ¢ HHGpopManuei
KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIBHBIX yUeOHBIX IEHCTBUI:



BBISIBIIATH JepuuThl nHPOpMAIUU, JaHHBIX, HEOOXOMUMBIX /I OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

BbIOMpATh MH(POPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUIOB H
dbopm npeacTaBICHUS;

CTPYKTYPUpPOBaTh WHGOPMAIMIO, MPEJACTABIATh €€ B Pa3IMYHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJICKHOCTh uHbOopMaIuu 1o CaMOCTOSATENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2. Kommynukamuenuvie ynueepcaibHble yueoHbvle 0eicmeust.

VY oOyuaronierocst OyayT chOpPMUPOBAHBI yMEHUA OO0WeHUs KaK 4YacTb
KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIM:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXkJACHUS B COOTBETCTBUM C YCIOBUSMU U
HeNsIMU  OOILIEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTb CBOI TOYKY 3pPEHHUS B
YCTHBIX W IHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJYy PELICHUs 3a/lauH,
KOMMEHTHPOBATh NOJIyYCHHBIN PE3yJIbTaT;

B XOZ€ OOCYX/JEHHs 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYKJaeMOMH TEMBI,
npo0JsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh WJIEU, HAICJICHHBIE Ha IOMCK
pELICHMs], COIMOCTABIATh CBOM CYXICHUS C CYKICHUSMH JPYTUX YYACTHUKOB
nuanora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMK, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

MPEACTABISATh PE3YJIbTaThl PEIICHUS 3a7auyM, SKCIIEPUMEHTAa, UCCIEI0BAHNUS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHMS C YYETOM 3ajay
MPE3EHTALUU U OCOOEHHOCTEN ayJUTOPHUHU.

3.061a0eHue yHugepcanbHbiMu PecyiAmueHbIMU 0CUCHBUAMU:

VY oOyuaromerocs OyayT cpopMUPOBaHbI YMEHHSI CAMOOPTaHW3alMU Kak
JaCcTh PETYJISATUBHBIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBHIA:

COCTaBJIATH TUIAH, AJITOPUTM PEIICHUS 3a7a4M, BEIOMPATh CIIOCOO pelIeHus C
Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C yUeTOM HOBOM MH(POpPMAIIUH.

VY obyuatomierocs 0yayT chopMUpPOBAHbBI YMEHHMSI CAMOKOHTPOJISI KaK 4acTh
pPEeryJISTUBHBIX YHUBEPCATbHBIX YUYEOHBIX JICUCTBUM:

BJIAJIETh  HAaBbIKAMHM  TO3HABATEIbHOM  pedJeKCMM  KaK  OCO3HaHMS
COBEpIIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOHM 3aJ1auM;

MPEABUIETh TPYJIHOCTU, KOTOPbIE MOTYT BO3HUKHYTh MPH PEIICHUU 3aJ]ayH,
BHOCHTH KOPPEKTHUBBI B JEATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIIBCTB, JTAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa eI U YCIOBUIM, OOBICHATh IPUUMUHBI
JTOCTIDKCHUSI YT HEIOCTHIKEHHST PE3YJIbTATOB NIEATEILHOCTH, HAXOAUTh OIMHUOKY,
JlaBaTh OLICHKY MIPUOOPETECHHOMY OIIBITY.



Y  obyuwaromerocs OyayT chOpMHpPOBAHBEI yYMEHHSI COBMECTHOM
NeATeJbHOCTH:

[NOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M MHIMBUIYaJbHOU
paboTel TpHM pelIeHUH Y4eOHBIX 3aJad, I[PUHUMATh LEJIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM padoOThl, pacnpeneirh
BUJbl paboT, JOroBapuBaThcs, OOCYXAAaThb NPOLECC U pe3yabTaT padoThl,
000011aTh MHEHUSI HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B I'PYNMNOBBIX (opMmax paboThl (00CykaeHus, oOMEH MHEHUH,
"MO3roBblE IMITYpMBI' ¥ HHBIE), BBINOJHATH CBOIO 4YacTb pPadOTBl H
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYrMMH YJE€HAMHU KOMaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

[Io yudeOHomMy mnpenmery "MartemaTuka" TpeOOBaHUS K HpeOMeEnHbIM
pe3yavmamam 0CBOEHUS 0a30BOr0 Kypca MaTEMaTHKHU J0JKHbBI OTPaXKaTh:

1) BmageHue MeTolaMu JI0Ka3aTeIbCTB, AJITOPUTMaMHU pEIICHUS 3ajady;
yMeHue (OpMyJIHpOBaTh ONPEACIICHUSl, aKCUOMBl U TEOPEMbI, NPUMEHATH HX,
IIPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS B XOJE PEIICHU 3a/1a4;

2) yMeHHuE ONepupOBaTh MOHATHAMH: CTENEHb 4YHUCIA, JIOTapUpM YHUCIIA;
YMEHUE BBINOJHATh BBIYMCICHUE 3HAYEHUN M NPeoOpa3oBaHUSl BBIPAKEHUU CO
CTeneHsIMU U Jorapudpmamu, MpeoOpa3oBaHUsl  JPOOHO-pALMOHATBHBIX
BBIPAKEHU;

3) ymeHue omnepupoBaTh MNOHATHSIMHU: PALMOHAIbHBIE, WPPALMOHAIBHBIE,
MOKa3aTelIbHbIe, CTENIEHHBIE, Torapu(pMUIECKIE, TPUTOHOMETPUUYECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHe OmepupoBaTh MOHATUAMU: (YHKIHS, HEMpepbIBHAS (PYHKITHUS,
IPOM3BOJHAs, IEepBOOOpa3Has, OIpeNeJeHHbIH HWHTErpaix; yMEHUE HaXOAWUTh
IPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIUI, HCHOJB3YyS CIPAaBOYHbIE MAaTepHalIbI;
UCCIIEIOBaTh B MPOCTEHIIMX CiydasX (YHKIMM Ha MOHOTOHHOCTb, HaXOJUTh
HanOOJIBIITNE Y HAMMEHBIIINE 3HaUYeHUsI PYHKIIUN; CTPOUTH TpapyiKi MHOTOUYJICHOB
C HWCIOJB30BAaHHWEM  anmapara MaTeMaTHYEeCKOro0  aHaiuu3a; IPUMEHSTh
IPOU3BOJHYIO IIpU PEIIEHHH 3aJad Ha JBWKEHHUE;, pelarbh IPakTHUKO-
OpUMEHTUPOBAHHBIC 3aJayl Ha HauOOJbIIME W HAUMEHBIIME 3HAYEHHUS, Ha
HAXOXKJEHUE MyTH, CKOPOCTH U YCKOPEHHUS;

5) yMeHwe oONepUpOBaTh  MNOHATHUSAMHU:  palMOHaidbHas  (YHKUHUS,
nokasaresibHass (yHKUMs, CcTeneHHas QYyHKUuUsA, Jorapudmuueckas QyHKIus,
TPUTOHOMETPHUUECKUE (PYHKIMHU, OOpaTHble (DYHKIHMH;,; YMEHUE CTPOUTH Ipaduku
U3YYEHHBIX (PYHKIMI, HCHOJb30BaTh TpauKud MPU HU3YYEHUU IPOLIECCOB H
3aBHCUMOCTEH, MpU pEelIeHUH 3a7ad U3 JPYruxX y4eOHBIX NMPEIMETOB U 3aJad U3
peasibHOM KU3HU; BBIPAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY BEIMUYNHAMU;

6) yMeHue pemaTh TEKCTOBbIE 33Jayd Pa3HbIX THUIOB (B TOM YHCIE Ha
OPOLEHTHI, A0JAM U YacTH, Ha ABIXKEHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 33Ja4d U3 O0JIACTH YTMpaBJICHUSI JTUYHBIMHU M CEMEWHBIMH (UHAHCAMU);
COCTABJISITh BBIPAXKEHUS, YPABHEHHUs, HEPABEHCTBA U UX CHUCTEMBI IO YCIIOBHIO
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3aJa4M, HWCCJIENOBAaTh IOJYYEHHOE PEUICHHE U OICHMBATh MPaBAONOJI00HOCTh
pe3yibTaToB;

7) yMeHue onepupoBaTh HNOHATUAMHU: CpPEIHEE apUPMETHUECKOE, MEIUaHa,
HauOonblllee W HaUMEHbILEE 3HAYEHMs, pa3Max, JUCIHEpPCUs, CTaHJApPTHOE
OTKJIOHEHME 4YMCJIOBOIO Habopa; yMEHHE WU3BJIEKaTb, WHTEPIPETUPOBATDH
uHpOpMaIlMIO, MpPEJICTaBICHHYI0O B Ta0iuLax, Ha Jauarpammax, rpadukax,
OTPaXKAIOLyl0 CBOWCTBA PEAIBbHBIX IIPOLIECCOB M SBJICHWI; IPEACTaBIAThH
uHGOPMAIIMIO C TOMOIIBIO TAaONUIl M JUarpaMM; HCCIEAOBAaTh CTATHUCTUYECKHUE
JaHHBIC, B TOM YHUCJIE€ C MPUMEHEHHEM TIpapUuecKUX METOJOB U JJIEKTPOHHBIX
CPEIICTB;

8) yMmeHue omnepupoBaTh MOHATUSAMU: CIyYalHBIA OMNBIT WU CIy4aillHOE
COOBITHE, BEPOATHOCTh CIYYaHHOTO COOBITHSA; YMEHHE BBIUUCISATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpaUuecKUX METOAOB; MNPUMEHATh (POPMYIIBI CIOXKEHUS U
YMHOXEHHUSI BEPOSITHOCTEHM, KOMOMHATOpHBIE (aKThl U (OPMyJbl MPU PEIICHUU
3aJ]a4; OLICHUBATh BEPOSATHOCTU PEaIbHBIX COOBITHIL; 3HAKOMCTBO CO CIIy4alHBIMU
BEJIMUYMHAMU; YMEHHE NPUBOJIUTD IPUMEPHI IPOSBICHUS 3aKOHA OOJBILINX YHUCET B
IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

9) yMeHue omnepupoBaTh MOHATUSMHU: TOYKA, TMpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIN YIOJl, CKPEIIUBAKOLIUECS IPSIMbIE, TapAJIIEIBHOCTD U
NEPHEHANKYIJIIPHOCTh NPSAMBIX U IJIOCKOCTEH, YTOI MEXIY IPSIMBIMH, YTOJ MEXIY
OpsMOM M TUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKU [0
IJIOCKOCTH, PACCTOSITHUE MEXAY MPSMBIMHU, PACCTOSHHUE MEXIY IUIOCKOCTAMY;
YMEHUE UCIOJIb30BaTh NpPH pEUIEHUU 3a]ad HU3y4YeHHbIE (AaKThl U TEOPEMBbI
IJIAaHUMETPHH; YMEHUE OLIEHUBATH Pa3Mephbl 00BEKTOB OKPYKAIOILET0 MUPA;

10) ymeHue omnepupoBaTh MOHIATHUSMHU: MHOTOTPAHHHMK, CEYECHHE
MHOTOTpaHHMKA, Ky0, Tmapaieienunes, nOpu3Ma, nupamunaa, ¢urypa u
NOBEPXHOCTh BpalleHUs, LWIMHIP, KOHYC, IIap, cdepa, cedeHus ¢Urypbl
BpallleHus, IUIOCKOCTh, Kacaromiasicss cdepbl, LMIMHApPA, KOHYyca, IUIOMIAIb
NOBEPXHOCTU MHUPaMUJbl, TPU3MBI, KOHYCa, LWIMHIPA, IUIOHaab chepbl, 00beM
Ky0a, NpSAMOYroJIbHOTO Mapajulefienunena, NUpaMUAbl, MOPU3MBbl, LHJIMHAPA,
KOHYycCa, I1apa; YMEHHE H300pakaTh MHOTOIPAaHHUKU M MOBEPXHOCTU BpAIICHMUS,
UX CEUYEHUS OT PYKH, C MOMOULIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;, YMEHHE pacClO3HaBaTh CHUMMETPUI0 B TPOCTPAHCTBE; YMEHHE
pacno3HaBaTh MPaBUIIbHBIE MHOTOTPAHHUKH;

11) ymeHue omnepupoBaTh TMOHATHUSAMHU: JABUKEHHUE B TPOCTPAHCTBE,
nos00Hble (UTYphl B MPOCTPAHCTBE;, MCIOJIb30BaTh OTHOLIEHUE IJIOLIAJEH
MOBEPXHOCTEN U 00BEMOB NOJIOOHBIX (GUTYpP MPU PELICHUH 33/1a4;

12) ymeHue BbIUUCIATh FTEOMETPUYECKHUE BEIMUMHBI (JIJIMHA, YTOJI, TUIOLIab,
0o0BbeM, TIIOLIab MOBEPXHOCTH ), UCIIOJIb3Ys U3yUYEeHHbIE (DOPMYJIIBI U METOBI;

13) ymenue onepupoBaTh NOHATUSAMHU: MPSIMOYTOJIbHAS CUCTEMA KOOP/IMHAT,
KOOpPJIMHAThl TOYKH, BEKTOpP, KOOPAMHATBI BEKTOPA, CKAISPHOE IPOU3BEICHUE,
yroa MeXAy BEKTOpamMH, CyMMa BEKTOpPOB, MPOM3BEICHUE BEKTOpA Ha YHCIIO;
HaXOAWTh C MOMOIIbI0 H3YYEHHBIX (OPMYNIT KOOPAMHATHI CEPEAMHBI OTpPE3Ka,
PACCTOSIHUE MEXY IBYMsI TOUKAMH;
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14) ymeHue BbIOMpaTh MNOAXOASUIMI HM3YyYEHHBIA METOJ JJIA PELICHHS
3aJlayd, paclo3HaBaTh MareMmaThueckue (GakTbl M MaTeMaTHUYeCKHUE MOJIEIH B
OPUPOAHBIX U OOUIECTBEHHBIX SBJICHUSX, B MCKYCCTBE; YMEHHE IPUBOJUTH
MIPUMEPBl MATEMAaTUYECKUX OTKPBITUM POCCHUMCKOM U MHUPOBOM MAaTEMaTHUYECKOMN
HayKH.
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Ilnanupyemblie pe3yJbTaThl 0CBOCHUSI 00111€00pa30BaTEe/ILHOM JUCHUILINHBI B c00TBeTCTBHU ¢ PI'OC CIIO n Ha

ocaose ®I'OC COO
Ocoboe

3HA4YCHHUC

JUCHHUIIIIMHA HMCCT

npodeccruoHabHBIX KommeTeHui (I1K).

npu  GOPMHUPOBAHUU U  PA3BUTHH

obmux kommereHuuit (OK) wu

Koa u HauMeHOBaHHE

HJIaHI/IpyeMbIe pe3yJbTaTbl 0OCBOCHHUA TUCIHUIIJINHBI

¢GopmMupyembIx OO0uue (IMYHOCTHBIE M MeTaNpeIMeTHbIe) JAucuMmiimHapHble (MpeaAMeTHbIe)

KOMITeTEeH LU

OK 01 Beibuparts | -roroprOCTE K TPyay, OCO3HAHHUE LIEHHOCTH | -BIaJCTh METOJAMH J0KA3aTENLCTB, AITOPUTMAMU PEIICHNS
;g&%%g;l satas MacTepcTBa, TPy OM00KE; 3a71a4;

MPOhecCHOHATBHOT "TOTOBHOCTB K aKTHBHOH JICATCIBHOCTH yMeHue (hopMyIupoOBaTh OMPEACIEHNS, aKCHOMBI U TEOPEMBI,
NesTeTbHOCTH TEXHOJIOTHYECKON ¥ COLMAIBLHON IPUMEHATH UX, IPOBOJUTD JOKA3ATENbHBIE PACCYXKICHNUS B
MPUMEHHUTENBHO HaIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATh, | XOJIE PELICHUS 3a/1ay;

K pa3jIMYHbIM KOHTCKCTaM

TUTAaHUPOBATh U CaMOCTOSTENEHO
BBITIOJIHATh TAKyIO JESATENbHOCTD;

- HHTEpPEC K Pa3INYHbIM chepam
npoeCCUOHANTBHOI 1A TETbHOCTH, OBIIAICHIE
YHUBEPCATbHBIMU  y4eOHBIMU M03HABATEIBHBIMH
JEUCTBUAMHU:

a) 6a30BbIC JIOTUUYECKHE JCHCTBHUS:
-CaMOCTOSITENbHO (POPMYIUPOBATH U
aKTyaJIM3UpoBaTh TPOOJIEMy, paccMaTpPUBATH e
BCECTOPOHHE;

-yCTaHABJIMBATh  CYIIECCTBEHHBIN MPU3HAK WU
OCHOBAHHS JJISI CPaBHCHUS, KIIACCU(PUKAIN 1
000011ICHHS,

-OTIPENENATh  ICNH  JICATENBHOCTH, 33/1aBaTh
TApaMeTPhl U KPUTEPUH UX JOCTIKCHNS,

- YMETb OTEPUPOBATH MOHATUAMHU: CTETEHb YHCNA, TOTapu(hM
YHCIIa; YMEHUE BBIOJHATD BHIYKMCIEHHE 3HAYCHUN 1
Tpe00pa3oBaHms BHIPAXKEHUN CO CTENEHIMHU U Jorapudmami,
npeoOpa3zoBaHust JPOOHO-PALIOHATBHBIX BEIPAKEHUH;

- YMETb OIIEpUPOBaTh MOHATUAMHU: PallOHAIbHbIE,
HppaLMOHalIbHbIE, TOKA3aTeNbHbIE, CTENICHHBIE,
norapu(pMuuecKye, TPUroHOMETPHYECKHE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMeTh OTIEPUPOBATh MOHATUAME: (QYHKIHSA, HETPEPHIBHAS
(yHKUMs, TpOM3BOIHAS, TIEpBOOOPA3HAs, ONpPEAETEHHbINH
VHTETPAN;, YMETh HaXOAUTh MPOM3BOAHBIC HTEMEHTAPHBIX
(yHKIWIL, MCTIONMB3YS CTIPABOYHBIE MATEPHANbI; UCCIEI0BATh B
MPOCTEHIINX CTyJasx (yHKIUH HA MOHOTOHHOCTb, HAXOJUTh
HanOOMbIINE U HANMEHBIINE 3HAUCHUS (YHKIMH; CTPOUTH
rpaduKid MHOTOUICHOB C MCMOJb30BAHHEM ammapara
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-BBISBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS
B PACCMATPHBAEMBIX SBIICHHUSX;

-BHOCUTb KOPPEKTUBHI B JICATECIBHOCTD,
OIICHUBATH COOTBETCTBHE PE3YIILTATOB LIEIISM,
OIICHUBATh PUCK M TIOCIIECTBUN JEATENbHOCTH,;
-pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PELICHUU
KU3HEHHBIX TPOOIEM.

0) 6a30BbIE HMCCIIEIOBATENHCKUE ACHCTBHS:
-BJIa/IETh HABBIKAMHU Y4EOHO-HMCCIEI0BATENBCKOM
¥ TIPOEKTHOM JIESTEbHOCTH, HABBIKAMHU
pa3pemeHusnpooiem;

-BBISIBIISITH TIPHYUHHO-CJICJICTBCHHBIE CBSI3H U
aKTYyaJIM3UpOBaTh 33/1a4y, BBIJIBUTATh THIIOTE3Y €€
peIeHNs, HAXOUTh apTyMEHTHI IS
JI0Ka3aTeNIbCTBACBOMX YTBEPXKICHUH, 3a]1aBaTh
napaMeTphl U KPUTEPHH PEIICHHUS;
-aHAJIM3UPOBATh MOJTYYCHHBIE B XOJIC PEIICHHS
3a71aukl pe3yIbTaThl, KpUTHUECKH OLIEHUBATH UX
JIOCTOBEPHOCTb, TIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHSIX;

-yMEeTh MEPEHOCUTD 3HAHUS B IO3HABATENBHYIO U
TMPAKTUYECKYI0 001aCTH KU3HEEATETbHOCTH;
-yMeTh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX
TIPEMETHBIX 00JTacTel;

- BBIJIBUTATh HOBBIC HMICH, IPEJIIATaTh
OPUTHHAJTBHBIC OAXO/IbI ¥ PEIICHHS;

1 CIIOCOOHOCTD MX UCTIOIb30BAHUS B
MI03HABATEJILHOMH COIIMATIbHON IPAKTHKE.

MaTEMaTHYECKOTO aHaIN3a;

MPUMEHSATH TPOU3BOJHYIO NP PELICHHH 3a]a4 Ha JBUKEHUE;
peliaTh MPakTUKO-OPUEHTHPOBAHHBIE 33]1aUl Ha HAaMOOJIbLINE
1 HaMMEHBIINE 3HAUCHUs, Ha HAXOKACHUE MYTH, CKOPOCTH 1
YCKOpEHUS;

- YMeTh OMEPUPOBATh MOHATHAME: PAlOHANbHAS (YHKIHS,
TnoKazatebHas (QYHKIKSA, CTENeHHAs (yHKIHUS,
norapumudeckas QyHKIHSA, TPUTOHOMETpHYECKHe (YHKINY,
oOpaTHble (DYHKUMK; YMEHHE CTPOUTh 'PaUKH U3YUEHHBIX
(yHK1WMiA, KCTOIB30BATh TPAQUKK PU M3YYEHHH MPOLECCOB U
3aBUCHMOCTEH, MPU PEIEHHH 33/1a4 U3 APYTUX Y4eOHbIX
TIPEAMETOB ¥ 33724 U3 PEaTbHON KU3HHU;BBIPAXaTh POopMyIaMu
3aBUCHMOCTH MEX/y BEIMUMHAMY;

- YMETb pelarh TEKCTOBbIC 3aa4K Pa3HbIX TUIIOB (B TOM YKCIE
Ha MPOLIEHTBI, 10U M YacTH, Ha JIBHKEHUE, padoTy,
CTOMMOCTb TOBAPOB U YCIYT, HAJIOTH, 3a/1aull U3 001acTu
YIPaBIEHUS JTHYHBIMUU CEMEHHBIMI (MHAHCAMHU); COCTABNATH
BBIPAJKEHMUS, YPABHEHNUS, HEPABEHCTBA M MIX CUCTEMBI 110
YCIOBHIO 33/1a4H, UCCIIEI0BATh MOMYUYEHHOE PELIEHUE 1
OLIEHUBATh MPABIONOJO00HOCTh PE3YIbTATOB;

- YMETh ONEPUPOBATh MOHATHAMU: CpelHEE apuhMETUIECKOE,
MeJraHa, HanOOobIlIee U HAUMEHbIIIEE 3HAYCHNUS, pa3MaXx,
JCTIEPCHsl, CTAHAPTHOE OTKJIOHEHHE YKMCIOBOrO HabOpa;
YMETh H3BJIEKaTh, MHTEPIPETHPOBATH HH(POPMALIHIO,
TIPECTABNECHHYIO0 BTA0NMIAX, HA AUarpaMMax, rpadukax,
OTPaXKAIOLIYI0 CBOKCTBA PEANBHBIX IIPOLIECCOB U SBICHHUI;
TIPEICTaBIATh HHPOPMAITHIO ¢ TOMOIIBIO TAOMIHIT 1

JMarpamMmm; MCCeI0BaTh CTATUCTUYECKHE JAHHBIE, B TOM
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YHCIIE ¢ IPUMEHEHNEM IpaQuueckux METO/0B U
3NEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH NOHATUAMHU: CITy4YailHbIN OTBIT U
clry4aitHoecoObITHE, BEPOSATHOCTD CIYYaHHOTO COOBITHS;
YMEHHE BBIYMCIATEBEPOSTHOCTD C HCIONb30BAHIEM
rpauyecKux METO/0B; IPUMEHATH (POPMYJIBI CIOKEHUS U
YMHOXEHHS BEPOATHOCTEH, KOMOMHATOPHBIE (AKTHI 1
(hopMybl TP pelIeHNH 3a/1au; OLEHUBATH BEPOSATHOCTH
peasbHbIX COOBITUI; 3HAKOMCTBO CO CITyYaiiHBIMU
BEMYMHAMY; YMEHUE MPUBOAUTH TIPUMEPDI MPOSBICHAS
3aKOHA OOJBIIMX YHCEN B MPUPOIHBIX HOOMECTBEHHBIX
SABICHUSX;

- YMETb OIIEPUPOBATH MOHATUAMH: TOUKA, MpsAMas,
TLIOCKOCTb, IPOCTPAHCTBO, ABYTPAHHBIN yrol,
CKpELIMBAIOIIMECS TIPSAMBIE, HapaIENbHOCTh 1
NEPIEHAUKYIAPHOCTD TIPSAMBIX U ILIOCKOCTEH,YT0M MEA LY
TIPSIMBIMH, YOI MEX/y TIPAMOH U MIOCKOCTbIO, YTOM MEXKY
TUIOCKOCTSIMHU, PACCTOSHHUE OT TOYKH JI0 IIOCKOCTH,
PacCTOSHUE MKy TMPAMBIMH, PACCTOSHIE MEXKITY
TIOCKOCTSIMU; YMEHHE HCTIONb30BATh P PELICHHH 33124
M3y4eHHbIe (aKTHI ¥ TEOPEMBI TIAHUMETPHH; YMEHHE
OIIEHUBATh Pa3Mephbl 00BEKTOB OKPYKAIOMIETO MUPA;

- YMETbh OTEPUPOBATH MOHATUAMH: MHOTOTPAHHHK, CEUCHHE
MHOTOTPaHHHKA, Ky0, Mapajinenenunes, npu3Ma, MupamMuza,
(burypan moBepXHOCTH BpANIEHNS, WINHAP, KOHYC, Tap,
cepa, ceueHus GUrypsl BpameHus, mWIOCKOCTh, Kacatomascs
cepbl, HITHHAPA, KOHYCa, UIOMIAb TOBEPXHOCTH MUPAMUIBI,
TIPU3MbI, KOHYCA, IIATHHPA, TOmajb chepsl, 00beM Kyba,
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PSAMOYTOJIBHOTO NMAPAILIENEIHUIEA, TUPAMUIBL, IPU3MBI,
IWINH]PA, KOHYCAa, [Iapa; YMEHHE U300pakaTh MHOTOTPAHHUKH
¥ TIOBEPXHOCTH BPAIIECHHUS, UXCEUEHHS OT PYKH, C IOMOLIBIO
YEPTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPECTB; YMEHHE
pacro3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATh MOHATHAMHU: JIBUAKEHUE B IPOCTPAHCTBE,
n0/100HbIe (UTYPHI B TIPOCTPAHCTBE; HCIIOIB30BATH
OTHOINIEHHUETIOMA/IeH TOBEPXHOCTEH U 00BEMOB MO0OHBIX
(uryp npu penennn 3axad; yMeTh BHIYUCIATH
TeOMETPUYECKUE BEMMYMHBI (ANMHA, YO, IIOMab, 00bEM,
TIOLIA/Ib TIOBEPXHOCTH), UCTIONbB3YS U3YYEHHBIE(OPMYJIBI U
METO/IBI;

- YMETH OIIEPUPOBATH NOHATHAMU: IPAMOYTOJIbHAS CHCTEMA
KOOPZMHAT, KOOPJMHATBI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE NIPOU3BE/ICHHE, YTOM MEKITY BEKTOPaMH, CyMMa
BEKTOPOB, POM3BEIEHUE BEKTOPA HA YUCIO; HAXOIHUTH C
TIOMOIIIOM3YYEHHBIX (JOPMYI KOOPAUHATHI CEPEHHBI OTPE3KA,
PacCTOsHUE MEAKIY IBYMS TOUKAMU;

- YMETh BBIOMPATh MOAXO/AIINNA U3yYEHHbIH METO] [
peleHus 3a/1auk, paclo3HaBaTh MaTeMaTH4eCKue (akThl U
MaTeMaTH4eCKUEMO/IENHN B IPUPOIHBIX U OOIIECTBEHHBIX
SABJECHUAX, B HCKYCCTBE; YMEHUE MPUBOJUTH TIPHMEPHI
MAaTeMATUYECKUX OTKPBITHI POCCUICKON U MUPOBOK
MAaTeMaTUYECKOM HayKH.

- yMETb OIIEPUPOBATH MOHATHAMHU: ONpEIETCHHE, aKCHOMA,
TEOpeEMa, CJIEICTBUE, CBOICTBO, PU3HAK, 10KA3aTENBCTBO,
paBHOCHIIbHBIE (HOPMYIUPOBKH, yMEHHE (OPMYINUPOBATH
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00paTHOEU MPOTUBOTIONOKHOE YTBEPKICHHE, IPHBOUTH
TIIPUMEPBI U KOHTPIIPUMEPDI, UCTIOJIB30BATH METOJL
MaTeMaTU4YECKOi MHIYKIUM;TIPOBOIUTh JOKA3aTEIbHbIE
paccyXIeHus pY PelICHUH 3a]1a4, OLIEHUBATH JIOTHYECKYIO
TIPaBUILHOCTD PACCYKICHMUIL;

-yMETb ONEPUPOBATH MOHATHUSAMU: MHOKECTBO,
TOIMHOXKECTBO, ONEPAIIU HAJl MHOXECTBAMH; YMEHUE
HCTIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Jjis
OMMCAHUS PEATbHBIX MPOIECCOB U ABJIEHUM MPHU PeLICHUN
3a71a4, B TOM YKCJIE U3 APYTUX YYEOHBIX TPEIMETOB;
-yMeTb OMEePUPOBATH MOHATUAMU: Tpad), CBA3HBIN rpad), AepeBo,
UK, Tpad) Ha MIOCKOCTH; YMEHHE 3a/1aBaTh U OMUCHIBATH
rpadbl pa3IUIHBIMA CII0CO0AMHU; HMCTIOB30BATh TPadbl TPH
pelieHuy 3a1a4;

- yMeTh CBOOOJIHO OTIEPUPOBATH MOHATHAMH: COUECTAHHE,
TEPECTAHOBKA, YHCIO COYETAHUI, YUCIO MEPECTAaHOBOK;
ounoM HpioToHa; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(bakThI M paccyXIEHHS IS PENICHHS 3a/1aY;

-yMeTb OTEPUPOBATH TOHATHAMHU: HATYPATbHOE YUCIIO, IIENT0e
YKCII0, OCTATOK MO MOAYJII0, PALlOHAIBHOE YUCIIO,
MPPAIMOHANBHOE YUCII0, MHOKECTBA HATYPAIIbHBIX, IIETIBIX,
PallMOHANBHBIX, TEHCTBUTENBHBIX YHCEN; YMEHUE
HMCTIOJIb30BaTHIPU3HAKU IETUMOCTH, HAUMEHBIIHI 0O
JICTUTENb ¥ HAUMEHbIIee 001Iee KpaTHOE, arOpUTM
EBkiua mpu pelieHnu3anay; 3HakoMCTBO € Pa3iHIHbIME
TO3UIMOHHBIMH CHCTEMaMH CUMCIICHUS

- YMETh CBOOOTHO OTIEPHPOBATH MOHATUAMHE: CTETICHD C TEBIM
TI0Ka3aTeleM, KOPEHb HATYPaIbHOI CTENEHH, CTETIEHb C
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palMOHATbHBIM T10KA3aTeNeM, CTENEHb C ICHCTBUTEIbHBIM
(BemEeCTBEHHBIM) MOKA3aTeNeM, JOTapu(M 4Kcia, CHHYC,
KOCHHYC MTaHT€HC MPOM3BOJIBHOTO YKCIIA;

- YMETh OMEPUPOBATH MOHATUSAMU: TOKIECTBO, TOKASCTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA
YPAaBHEHUU M HEPABEHCTB, PABHOCUIBHOCTD YPABHEHUH,
HEPABEHCTB M CHCTEM, PallHOHAbHBIE, HPPALUOHATBHEIE,
TOKa3aTeNbHbIE, CTENEHHBIE, TOTapUMUUECKIE,
TPUTOHOMETPHYECKHE YPABHEHHUS, HEPABEHCTBAU CUCTEMBI;
YMEHHE pelaTh ypaBHEHHUs, HEPABEHCTBA M CHCTEMBI C
TIOMOIIBI0 PA3NTMYHBIX MPUEMOB; PElIaTh YpaBHEHHS,
HEPABEHCTBA M CHCTEMbI C TIAPAMETPOM; MPHMEHATh
YpaBHEHHS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHHS
MaTeMaTHYeCKUX 3a7a4 U 3ajau U3 pa3IndHbIX obmacTeid
HAaYKU M PeabHOM KHU3HH, -
YMETh CBOOOJIHO OTIEPUPOBATH MOHATHAMHU: Ipaduk (yHKIHH,
oOparHast GyHKIWS, KOMTIO3UIMS DYHKIUH, TUHEHHAS
(ynKims, kBagpaTuyHas QYHKIMS, CTeNCHHAS QYHKIHUS C
TENBIM MOKa3aTeNneM, TPHTOHOMETPHYECKHe QYHKIIHH,
oOpaTHbIE TPUTOHOMETPUUECKIE QYHKIIHH, TTOKa3aTeNbHAS U
norapudMuyeckas GyHKIUN; YMEHHE CTPOUTH Tpaduku
(yHKLMIA,BBITONHATH TpeoOpazoBanus rpaguKoB QyHKIHI;
YMEHHE HCIONb30BaTh Tpaduku DYHKIHHA IIA U3ydeHUS
TIPOIIECCOB U 3aBUCUMOCTEH MPH PEeIeHHH 3aad U3 JIPYTHX
y4eOHBIX TIPEMETOB M U3 PEANbHON XKU3HU; BHIPAXKATH
(hopMymamMu3aBUCUMOCTH MEXTY BETHYNHAMHU; YMEHHE
CBOOOHO OMEPUPOBATh MOHATHAMHU: YETHOCTh (PYHKIUH,
TNIePUOAMYHOCTD (YHKIMH, OTPAHHYCHHOCTh (YHKIINH,
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MOHOTOHHOCTb (DYHKIIUH, SKCTPEMyM (YHKIUH, HAUOOJIbIIEE 1
HauMEHbIIee 3HaUeHUs QYHKLMH Ha IPOMEKYTKE; YMEHNUE
TPOBOUTH UCCIIEN0BAHNE (YHKIUU; YMEHUE HCIIONb30BATH
CBOMCTBA ¥ TpauKi (YHKIUA 1S pelieHUsypaBHEHHUH,
HEPABEHCTB U 3a/a4 C NapamMeTpamy; u300paxarh Ha
KOOPJMHATHOM IIIOCKOCTH MHOKECTBA PELIEHNN YPAaBHEHMI],
HEPABEHCTB U UX CHCTEM;

- YMETb CBOOOZHO OMEPUPOBATh MOHATUAMH:
TOCNE0BATENbHOCTh, ApUYMETHIECKAS IPOTPECCHS,
reoMeTprdecKas mporpeccus, 0eCKOHEUHO YObIBAIOMIAs
reoMeTpUYecKas Mporpeccus; yMEHHE 33/1aBaTh
TIOCNEA0BATENBHOCTH, B TOM YHCIE C HOMOIIBIO PEeKYPPEHTHBIX
(bopmy;

- YMETh ONEPHPOBATH OHATUSAMH: HEMPEPHIBHOCTh (DYHKIIHH,
aCHUMIITOTHI Tpaduka QYHKIUH, [IepBas U BTOpast IPOU3BOAHAS
(QyHKUMHI, reOMETpHYECKUH U (QU3NYECKUI CMBICT
TIPOM3BOIHOM, IEPBOOOPA3HAs, ONPEIETECHHBIN HHTETPA;

- YMEHHE HaXOJUTh ACUMITOTHI rpaduka (yHKIUU; yMEHHE
BBIYMCIIATH MPOU3BOJHBIECYMMBI, TIPOU3BEICHNUS, YACTHOTO U
KOMIO3UIUU (DYHKUKI, HAXOAUTh YPABHEHHNE KACATENbHOM K
rpaduKy GyHKUMK; yMEHHE HCIOJB30BATh MPOM3BOJHYIO IS
MCCIe0BaHMS (YHKLMIMA, IS HAXOKACHUSA HAUTYYLIero
peIIeHKs B MPUKIAJHBIX, B TOM YHCIE COLNATBHO-
SKOHOMUYECKUX U (DU3UUECKUX 3a]a4ax, I ONpeaeIeHUs
CKOPOCTHU M YCKOPEHHS; HAXOUTh IUIOUIAIM U 00bEeMBI PUTyp
C IOMOII[bI0 MHTErpasa; IPUBOAUTH HPUMEPHI
MaTeMaTHIECKOro MOAEIMPOBAHUS C MATEMATHIECKOTO
MOJICJIMPOBAHUS € HAXOAWTh IUIOMAAH M 00beMbl GUTYp C
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MOMOIIBI) MHTETPaNa; MPUBOJUTH IIPUMEPHI MATEMATUYECKOTO
MOJIEJTUPOBAHKS € TOMOIIBIO JU((epeHIuaTbHbIX
YPaBHCHUIA;

- YMETb ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE YKCIIO,
COTPSIKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJYJIb M APTYMEHT
KOMILTEKCHOTO YHcla, hopma 3amicu KOMILIEKCHBIX YHCEN
(reomeTpuyeckas, TPUTOHOMETPUYECKAs U anreOpanyeckas);
YMETBIPOU3BOUTH apU(PMETHUECKUE TEHCTBUS C
KOMILICKCHBIMH YMCJIAMHU; IPUBOAUTD TIPUMEPHI UCTIOIb30BAHUS
KOMIUIEKCHBIX YHCEJT;

- yMETh CBOOOJIHO OMEPHPOBATH MIOHATHSAMHU: CPEHES
apuQmeTHyeckoe, MeMaHa, HanOobIIee 1 HAUMEHBIIEE
3HAYEHUS,Pa3Max, IUCTEPCUsl, CTAHIAPTHOE OTKIOHEHHE I
OMMCAHUS YHCIIOBBIX JAHHBIX; YMEHUE UCCIEN0BATH
CTATHCTHYECKUE JAHHBIE, B TOM YHUCIE C NPUMEHEHHEM
rpaQuuecKiX METO/I0B U ANEKTPOHHBIX CPEICTB; Ipadudecku
HICCIEI0BATh COBMECTHBIC HAOMIOCHNUS C TIOMOIIBIO HArpPaMM
paccerBaHus U JUHENHOM PErPECCUH;

- YMETh HAXOJUTh BEPOSTHOCTH COOBITUH C UCTIOIH30BAHIEM
rpaduyeckux METOJ0B; MPUMEHSTh IS PEIICHHs 3a1ay
(GOpMYIBICTIOKEHNS U YMHOKEHHS BEPOSATHOCTEH, (hopMymy
TIOJTHOM BepoATHOCTH, Gopmyny bepHysin, koMOMHATOpHBIE
(axThl ¥ OPMYIIBI; OLIEHUBATH BEPOSTHOCTU PEATTbHBIX
COOBITHIA; yMEHHE OTEPUPOBATH MOHATUAMHE: CITydaiiHas
BEJIMYMHA, PAcTpe/IesicHIe BEPOATHOCTEH, MaTeMAaTHIECKOE
OKUJIAHUE, UCTIEPCHS U CTAHIAPTHOE OTKIOHEHHE CITy4aliHOM
BENMYUHBI, DYHKIIMHN PAaCTIPe/IeiCHUs U IOTHOCTH
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PaBHOMEPHOT0, I0KA3aTeIbHOT0 U HOPMATBHOTO
pacmpeeneHuii; yMEHHE UCTIOIb30BaTh CBOMCTBA M3YYEHHBIX
pacmpeeneHuil 1 pelenns 3aay; 3HakOMCTBO C
TMOHATHAMU: 3aKOH OOJBIIMX YKCEN, METO/IbI BBIOOPOUHBIX
HCCIIEI0BAHNI; YMEHUE NPUBOAUTH NPUMEPHI HPOSBICHHS
3aKOHA0OJbIINX YUCEN B IIPUPOAHBIX U OOIIECTBEHHBIX
SABJICHUSAX;

-yMeTh CBOOOJIHO OMEPUPOBATH MIOHATUAME: TOUKA, MPAMAs,
TIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JIyY, INIOCKHHA yToll,
JBYTPAHHBIA YTOJI, TPEXTPAHHBIH YOI, TIEPECEKAIOMINECH,
TapaJieNbHbIe U CKPEIUBAOLIUECS MIPSMBIE,
TNapaJuieNbHOCTD U NIEPIEHUKYISPHOCTD MPSAMBIX U
IUIOCKOCTEH, YTOJI MEXY MPAMBIMH, YTOJI MEXIY IPAMON 1
IUIOCKOCTBIO, YTOJI MEX/Y IUIOCKOCTAMH; YMEHHE
HCTIONb30BATh TIPU PELICHUN 33/1a4 U3yYeHHbIE (aKThl U
TEOPEMBI INIAHUMETPHH; YMEHHE OLICHMBATh Pa3MephI
00BEKTOB B OKPY’KAIOLIEM MUPE; YMETh CBOOOIHO
ONEPHUPOBATH MOHATHAMMU: ABUKEHUE, TTAPAILIETbHBIN
TepeHoC, CHMMETpPHS Ha TIIOCKOCTH U B TIPOCTPAHCTBE,
TMIOBOPOT, MpeobdpazoBaHue MoA00us, TOA00HbIE QUTYPHI;
YMEHHE PACTO3HABATh PaBHbIC U TOJ00HBIE (DUTYPBI, B TOM
yiCie B MPUPOJIE, HCKYCCTBE, ApXUTEKTYpPe; yMEHUE
HICTI0JIb30BATh TEOMETPHYECKHE OTHOLIEHHUS, HAXOAHUTh
TeOMETPUYECKIE BEMUUMHBI (JUTHHA, YTOJ, MIOMaAb, 00beM)
TIpUPELICHHH 33184 U3 JPYTHX yueOHbIX TPEAMETOB U U3
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peanbHON )KU3HU;

- YMETb CBOOOHO OMEPUPOBATH MOHATHAMU: MPAMOYTOJIbHAS
cucTeMa KOOPAMHAT, BEKTOP, KOOPAUHATBI TOUKHU, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, POU3BE/ICHNE BEKTOPA HA YUCIIO,
pasioKeHne BeKTopa 1o 6asucy, CKaIApHOe MPOU3BECHHUE,
BEKTOPHOE MPOU3BE/ICHUE, YTOI MEXTY BEKTOPAMHU; YMEHHUE
HCTIOJIb30BATh BEKTOPHBIA M KOOPAMHATHBIH METO. A
PELICHAATEOMETPHYECKUX 3a/1au 1 337184 APYTUX Y4eOHBIX
TIPEIMETOB; OTNIEPHPOBATH MOHATUAMHE: MaTpuiia 2X2 u 3X3,
OTIpeIeTUTENh MATPHIIBI, TEOMETPUIECKHIT CMBICI
OTIpeIeTUTENS; YMETh MOIETHPOBATH PEANbHbIC CHTYaIlNH Ha
S13bIKE MATEMATUKI;COCTABIATD BBIPAKEHNUS, YPAaBHEHHS,
HEPABEHCTBA M MX CHCTEMBI NIOYCIOBHUIO 33/1auH, UCCIEI0BATh
TNIOCTPOEHHbIE MOJIENH C MCTIONb30BAHUEM allapaTa aireOpsl,
MHTEPIPETHPOBATH MONYUYEHHBIN PE3YJIbTaT; CTPOUTH
MaTeMaTHYecKUe MOJIENU C TIOMOILIBI0 FeOMETPHYECKUX
TNOHATHI M BEJMYMH, PeIaTh CBA3aHHbIE C HUMU
TMIPAKTUYECKHUE 331391, COCTABIATH BEPOSTHOCTHYIO MOJIENb U
VHTEPIPETHPOBATH MOMYUYCHHBIH PE3yIbTaT; PemaTh
TIPUKJIaHBIC 33/1a4i CPEICTBAMU MAaTEMATHUECKOTO aHANN3a, B
TOM YHCIIE COLUATEHO- YIKOHOMHYECKOTO U (PH3MYECKOTo
XapakTepa;

YMEHHE BBIOMPATh MOAXOAAMIMHA METO/ TS PeIeHHS 3a/1auK;
TOHUMAHKUE 3HAYMMOCTH MATEMAaTUKH B U3YYEHUH TIPUPOIHBIX
11 00IIECTBEHHBIX MPOLIECCOB U SBIEHUI; YMEHHE PacIO3HABATh
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MPOABJICHUE 3aKOHOB MATCMATHKK B UCKYCCTBC, YMCHHUEC

NPUBOAUTHIIPUMEPBI MATEMATUIECKUX OTKPHITHI POCCUICKOM

MHUPOBOU MATEMATUYECKOU HAYKH.

OK 02 Hcnons3oBaTh
COBPEMEHHBIE CPE/ICTBA
TIOWCKA, AHATN3A 1
VHTEPIPETAINH
HHpOpMAIUK, U
MH()OPMAIIOHHBIE
TEXHOJIOTHH I
BBITIOJHEHHS 337184
npodeccHOHATbHOM
JeSITEbHOCTU

B o0nacty IEHHOCTH HAYYHOTO O3HAHUSL:
-Cc(hOpMUPOBAHHOCTH MHPOBO33pEHNUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUSHAYKU U OOLIECTBEHHON NPAKTHKH,
OCHOBAHHOT'0 Ha JIUAJIOTe KYIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIOCBOETO MECTA B
TIOJIUKYIBTYPHOM MHUPE;

-COBEPILEHCTBOBAHMUE S3BIKOBOM M UUTATEIbCKOM
KYJIbTYpbI KaK CpeJICTBa B3aUMOIEHCTBHUS MEKTY
TIO/IbMU 1 O3HAHKS MUPA;

-0CO3HAaHNE LIEHHOCTU HAYyYHOH JeATENbHOCTH,
TOTOBHOCTb OCYILIECTBIISITH IIPOEKTHYIO U
HCCIEI0BATENBCKYIO0 AEATENBHOCT MHAMBUIYATbHO
W B IpYIIIE.

OBnazieHNe YHUBEPCAIbHBIMU yU€OHBIMU
TI03HABATENbHBIMU JIEHCTBUAMHU:

B) paboTa ¢ uHopMaIuei:

-BJIaJIETh HABbIKAMH TIOJTy4EHHS HHPOPMALIUH U3
MCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSATEILHO
OCYLIECTBIIATH TIOUCK, aHAJIN3, CHCTEMATU3ALIIIO
VUHTEPIPETALMIO HHPOPMALIUK PA3TUYHBIX
BHIOB U (DOPM TPE/ICTABICHHS;

-C0311aBaTh TEKCTHI B Pa3UYHbIX (pOpMaTax ¢

-yMETh ONEPHPOBATH MOHATUSAMU: pallMOHATIbHAs QYHKIHS,
TnoKasaresbHas QYHKIUs, CTENEeHHAs QyHKLHS,
norapupmMuuecKaspyHKIHs, TPUTOHOMETPHIECKIE
(yHkimu, oopaTHbie GYHKINH; YMEHUE CTPOUTD IPAPUKN

M3YYEHHBIX (DYHKIHMHI, UCTIOIb30BAThIPAPHUKY IPU U3YUCHUN

TPOIIECCOB U 3aBHCUMOCTEH, PH PELICHUN3a1ad U3 IPYTHX
y4eOHBIX TIPEIMETOB 1 33/1a4 U3 PEANbHOM KU3HMU; BBIPAXKATH
(hopMmyiamMu 3aBUCHMOCTH MEXKY BETHUMHAMUY;

-yMETb OTIEPHPOBATH TOHATUIMHU: TOXKIECTBO,
TOXIECTBEHHOE MPe00pa3oBanue, ypaBHEHHE, HEPABEHCTBO,
CHCTEMAa YPaBHEHUH 1 HEPABEHCTB, PABHOCHIbHOCTD
ypaBHEHHH, HEPABEHCTB U CUCTEM, PAIMOHAIILHBIE,
HppalMoHAbHBIE, TTOKA3aTeIbHbIE, CTCTICHHBIE,
norapuMUYEcKre, TPUTOHOMETPUUYECKUE YPABHEHHUS,
HEPaBEHCTBA M CUCTEMBI; YMETh PEIaTh YPaBHEHHUS,
HEPABEHCTBA M CUCTEMBI C TIOMOIIIBIO PA3TMYHBIX PUEMOB,;
pemaTh ypaBHEHHUs, HEPABEHCTBA M CUCTEMBI C TIAPAMETPOM;
TPUMEHATh YPaBHEHHUS, HEPABCHCTBA, MXCUCTEMBI JIJIS
pelIeHNs] MaTeMaTHUECKUX 33/1a4 M 33/1a4 U3 PA3NTHIHbIX
o0sacTell HayKu 1 peabHOM KI3HH;

-yMeTh CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: JIBIKCHUE,
MapaiebHbII EPEeHOC, CHMMETPHS Ha TNIOCKOCTH | B
MPOCTPAHCTBE, TOBOPOT, MPpeoOpa3zoBaHue Mo 00us,
1o00HbIE (DUTYPBI; YMETh PACTIO3HABATH PABHBIC U
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Y4EeTOM Ha3HAYEHHUS MHPOPMAINH U 1ETEBOM
ayIMTOPUH,BBHIONpPAst ONTHMATBHYIO (GopMy
TIpE/ICTABICHNS ¥ BU3YyaJIN3alliy;

-OIIEHUBATh JTOCTOBEPHOCTD, JISTUTUMHOCTb
MH(POPMAIINH, €€ COOTBETCTBUE MTPABOBBIM H
MOPAJBHO-ITHYECKIM HOPMaM,;

-HCTIONh30BATh CPEICTBA HHPOPMAITMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpraHM3aIMOHHBIX 3a]1a4 C COOMI0ACHUEM
TpeOOBaHMUIA SPTOHOMHUKH, TEXHUKH
0e30MacHOCTH, TUTHEHBI, pecypcocOepeKeHus,
NPABOBBIX U AITUYECKUX HOPM, HOPM
uH(opManmoHHON 06€30MacHOCTH;

-BJIaJICTh HABBIKAMH PACTIO3HABAHUS M 3aIIUTHI
nHpopMaiyy, UHGOPMAIMOHHON 0€30TmacHOCTH
JTUYIHOCTH.

noJ00HbIe PUTYpPBI, B TOMUYKCIIE B IPHPOJIE, UCKYCCTBE,
APXUTEKTYPE; YMETh UCIOIB30BATh TEOMETPHUECKIE
OTHOLICHNS, HAXOJIUTh TEOMETPHUECKHE BEIMYMHBI (JITUHA,
YToJ1, IUIONIa b, 00hEM) IPH PELICHUH 33714 U3 IPYTHX
Y4eOHbIX MPEIMETOB U U3 PEaTbHON JKU3HH.

OK 03 IInanupoBats u
peann30BbIBATH
cOOCTBEHHOE
npodecCHOHANBEHOE 1
TMYHOCTHOE Pa3BHTHE,
IPEANPUHIMATEIBCKYIO
JIESATETBHOCTD B
npodeccuoHanbHOi chepe,
HCTIONB30BaTh 3HAHUS TI0
(uHAHCOBOW IPaMOTHOCTH

B oOnactut 1yXxoBHO-HPaBCTBEHHOTO BOCITUTAHHS:
-Cc(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHNS,
3THYECKOT0 MOBE/ICHNS,

-CTIOCOOHOCTh OLIEHUBAThH CUTYAITHUIO U
TIPUHUMATh OCO3HAHHBIE PENICHNS, OPHEHTUPYSICH
Ha MOPAJIbHO-HPaBCTBEHHBIC HOPMbI U IIEHHOCTH;
-0CO3HAHWE JINYHOTO BKJIAJIa B MOCTPOCHHE
YCTOWUYUBOTO OYAYIIETO;

-OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEIISIM

-yMETh ONEPUPOBATH MOHATUAMU: PAIMIOHAIIBHBIE,
MppalUOHANbHbIE, IOKA3aTENbHbIE, CTETIEHHBIE,
norapuMuYecKue, TPUrOHOMETPUIECKIE YPABHEHNUS U
HEPaBEHCTBA, UX CUCTEMBI;

-yMETh ONEPUPOBATH MOHATUSMU: MHOTOTPAaHHUK, CEYEHHE
MHOTOTpaHHKKa, Ky0, mapaienenumnes, pu3mMa, mupamMua,
(urypa 1 moBEpXHOCTb BpAILICHHS, IIWIUHAD, KOHYC, 1I1ap,
chepa, ceueHUAPUTYpHI BpallleHHS, IIIOCKOCTh, KaCaroIascs
cepsl, UIUHAPA, KOHYCA, TIIOMIA/b TOBEPXHOCTH
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B pa3JIMYHBIX ) KU3HCHHBIX
CUTyanuAax

U (WIK) IPyTUM YJ€HaM CEMbH, CO3IaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH
CEMEUHOUXKU3HU B COOTBETCTBHUH C
TpaguuusaMu Hapo10B Poccuu;

OBnajieHue YHUBEPCAIBHBIMU PETYJISATUBHBIMU
JICUCTBUSMU:

a) CaMOOpraHU3aIHs:

-CaMOCTOSITEILHO OCYIIECTBIATh
MI03HABATEIbHYIO AEATEILHOCTD, BBISBISTH
npoOJIEMBI, CTABUTh 1 (DOPMYIUPOBATH
COOCTBEHHBIC 3a7a4¥ B 00pa30BaTEIbHOM
JEATEIbHOCTU M KU3HEHHBIX CUTYaIUsX;
-CaMOCTOSITEIILHO COCTABJIATD IJIaH PEIICHUS
poOJIEMBI ¢ YUETOM MMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH ¥ TIPEeAIOYTECHHN;

- 1aBaTh OIIEHKY HOBBIM CHTYalIlUsM;
croco0CTBOBATH POPMHUPOBAHUIO U
MPOSIBJICHUIOMIUPOKOM SPYAULIUH B Pa3HBIX
001acTIX 3HAHUH, ITOCTOSHHO IOBHIIIATH CBOM
00pa30BaTENbHbIN U KYIbTYPHBI YPOBEHB;

0) CaMOKOHTpOIIb:

UCII0JIb30BaTh MpUeMbl peICKCUHU 15 OLEHKU
CHTYAIlUH, BHIOOPA BEPHOTO PEIICHHUS;

-yMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
TNPUHUMATH PEIICHUS 110 X CHIKEHHUIO;

B) OMOIMOHANbHBINA UHTEIIEKT, PENONararomui
c(hOpPMHUPOBAHHOCTH:

MIAPAMUIbL, IPU3MBI, KOHYCA, IAIHHAPA, TUIOMAab Cepsl,
00beM Ky0a, MpAMOYTOIbHOTONApAIIENENUIE/a, TUPAMUJIBL,
TMPU3MBI, [IIHHIPA, KOHYCA, Mapa; yMEHNE H300pakarh
MHOTOTPAHHUKH ¥ IOBEPXHOCTH BPAMICHHS, X CEYCHHS OT
PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U
SIICKTPOHHBIX CPEJICTB; YMETh PAclO3HABATH CAMMETPHIO
B IIPOCTPAHCTBE; YMETh PAclO3HABATH TIPABUIBHBIC
MHOTOTPAHHHKH,;

YMETb OTIEPHPOBAThH MOHATUSIMHE: TIPAMOYTOIbHAS CHCTEMA
KOOp/IMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKATAPHOE TIPOU3BEICHIE, YTOI MEKITY BEKTOPAMH,
CYMMAaBEKTOPOB, TIPOU3BE/ICHIE BEKTOPA HA YUCIIO; HAXOAUTH
TIOMOIIbIOM3YYEHHBIX (HOPMYI KOOPJAUHATHI CEPEIUHBI C
OTpe3Ka, PACCTOSHUE MEXKTY IBYMS TOUKAMH.
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BHYTPEHHEM MOTHBALIMH, BKIIOYAKOIIEH CTPEMIICHHE

K DOCTHKCHHIO ICJIM U YCIICXY, OIITUMU3M,
WHUIUATUBHOCTh, YMCHHUC ﬂeﬁCTBOBaTB, HCXO0IA
H3 CBOUX BOBMO)KHOCTGfI;

-OMIIaTHH, BKJIIO'-IaIOHleﬁ CIIOCOOHOCTH ITOHUMATh

SMOLMOHANBHOE COCTOSIHUE APYTUX, YUUTHIBATH
€ro IpH OCYIIECTBICHUH KOMMYHHKALWH,
CIIOCOOHOCTh KCOYYBCTBHIO U CONIEPEKUBAHUIO;
-COLIMAJIbHBIX HABBIKOB, BKIFOYAOLINX
CIIOCOOHOCTh BBICTPANBATh OTHOILEHHUS C
APYTHMHU JIFOIbMH, 3800TUTHCS, TPOSIBISATD
UHTEPEC U pa3peraTb KOH(PIUKTHI.

OK 4 D¢ddextuHO
B3aUMO/IEMCTBOBATE U
paboTaTh B KOJIJICKTHBE
1 KOMaH/Ie

TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSATENLHOCTH HCAMOOTIPEAEITIEHHUIO;
-OBJIa/ICHUE HaBBIKAMH YueOHO-
UCCIIE0BATEIbCKOU, IPOEKTHON U COLUATBEHOM
JNEATENbHOCTH;

OBnazieHue YHUBEPCATbHBIMU

KOMMYHUKATUBHBIMU JICHCTBUSMHU:
0) coBMeCTHas NESTENbHOCTD:
- IOHUMAaTh W MCIIOJTb30BATh

NPEUMYLIECTBA KOMaHHOM W MHAWBUAYAJIbHON
paboTHI;
- IPUHKAMATB 1IEJIM COBMECTHOM JEATENLHOCTH,

OpPraHu30BbLIBATE U KOOPAWMHHUPOBATD ,HCﬁCTBI’ISI I10

€eJOCTHXKEHHIO: COCTABIIATH IIaH JICMCTBUH,

-yMETb ONIEPUPOBATH NOHATUSAMHU: CIIYYAHHBIN OIBIT U
cily4aifHoe coObITHE, BEPOSTHOCTb CIy4aiiHOr0 COOBITHS;
YMETb BBIYUCIIATH BEPOSTHOCTD C UCIOIb30BAHNEM
rpaduyecKuX METOJ0B; IPUMEHATb (POPMYIIbI CIOKEHUS 1
YMHOKEHHS BEPOSATHOCTEMN, KOMOMHATOPHBIE (DAKTHI U
(GopMyIibI pH pelIeHNH 33/1a4; OLIEHUBATD BEPOATHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO CO CITyYalHBIMU
BEJIMYMHAMHU; YMEHUE IPUBOUTH IPUMEPDI MPOSABIECHHSA 3aKOHA
0OJBIIKX YKCEN B IPUPOIHBIX M OOIIECTBEHHBIX SBICHUSX;
yMETb CBOOOJHO ONEPUPOBATH MOHATUAMU: CTENEHb C
LIEJIBIM TT0KA3aTeNeM, KOPEHb HAaTypaJbHOM CTEIEHH,
CTENEHb C PaLMOHAIBHBIM IIOKA3aTENIEM, CTENIEHD C
JEeNUCTBUTEIBHBIM (BEIIECTBEHHBIM) IOKa3aTeNneM, Jorapudm
YHCNA, CHHYC, KOCUHYC U TAHTEHC IPOU3BOJIBHOIO YHCIIA;
-yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMU: TpaPuK
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pacmpeensTh POJK C Y4eTOM MHEHHI
YJaCTHUKOB 00CYKIaTh PE3yNbTaThl COBMECTHOM
paboTH;

- KOOPJMHUPOBATDH U BBITONHATH paboTy B
YCIOBUSX PEaJbHOT0, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTOB3aUMO/ICHCTBUS;
-OCYILIECTBIISTH O3UTHBHOE CTPATETUYECKOE
TIOBEICHUE B PA3IMYHBIX CUTYAIUSIX, TPOSBIISTH
TBOPYECTBO M BOOOpaKEHHE, ObITh HHUIIMATHBHBIM.
OgnajieHue YHUBEPCAIBHBIMU PETYJISATUBHBIMU
JIEUCTBUSIMU:

T) IpUHATHE ce0s U IPYTHX JIHOCH:

- IPUHAMATH MOTUBBI U APTYMEHTHI JPYTUX JHojeH

TIpHAHATN3E PE3YIbTaTOB ACATEIHHOCTH;

- TIPU3HABATh CBOE TPABO M MPABO APYTUX JIFOJCH
HAOITMOKH; pa3BUBATh CIIOCOOHOCTh MOHUMATh
MHD C TO3HUIUH JPYrOro 4eT0BeKa.

(yHximn, o0paTHas GyHKIUS, KOMIO3UIUS (QYHKIIHA,
nuHeHas GyHKUUS, KBaApaTHuHas QYHKIUS, CTENeHHAs
(QyHKLUA ¢ LeNbIM [T0Ka3aTeaeM, TPUTOHOMETPHYECKUE
QyHKLMH, 00paTHBIE TPUTOHOMETPUYECKUE (PYHKIINH,
noKa3aTenbHas U Jorapupmuueckas GyHKIUN; YMETh
CTPOUTH Ipauku GYHKUMUH, BHIIOIHATH IPE0Opa30BaHUs
rpaduKoB QYHKIIHIA;

- YMETb HCIONB30BaTh Ipadukd (QYHKIHMI 115 H3ydeHNS
TIPOIECCOB M 3aBHCUMOCTEH MPH PEILICHHUH 3aa4 U3
APYTUX Y4eOHBIX MPEIMETOB U U3 PeaTbHON JKU3HU;
BBIpaXXaTh (OPMYJIaMH 3aBUCUMOCTH MEXTY BETHUNHAMY;
-CBOOOTHO OTIEPUPOBATH MOHATUSIMU: YETHOCTh (DYHKIIUH,
NEePUOUYHOCTD (DYHKIMU, OTPAHUYEHHOCTh (DYHKIHH,
MOHOTOHHOCTb (DYHKIUH, SKCTpEMyM (DYHKIMH, HAHOOJIbIIEE
MHANMEHbIIee 3HaUeHUs QYHKIMH Ha TIPOMEKYTKE; YMETh
TIPOBOJUTH UCCIE0BAHNE (DYHKIHH;

- YMETh MCTOJIB30BATh CBOMCTBA U rpaduku (yHKIMI 1715
pelIeHns ypaBHEHMi, HEPABEHCTB 1 3a/1a4 C TapaMeTpaMu;
M300paKaTh HA KOOPIMHATHON TIIOCKOCTH MHOYKECTBA
PEIIEHUY YPABHEHHM, HEPABEHCTB M MX CHCTEM.
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OK 5 Ocy1iecTBasiTh
YCTHYIO ¥ IUCHbMEHHYIO
KOMMYHHKAIIMIO Ha
roCcyJIapCTBEHHOM
SI3BIKE

Poccuiickoit
denepanuu ¢ y4€TOM
ocoOeHHOCTEN
COITMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B o0mactu 3¢cTeTHYECKOr0 BOCTIMTAHHS:
-3CTETHYECKOE OTHOIIEHHE K MUPY, BKITIOYAs
3CTETHKY ObITa, HAYYHOTO U TEXHAYECKOTO
TBOPYECTBA, CIOPTA, TPY/a K 00IIECTBEHHBIX
OTHOIICHUH; CIOCOOHOCTh BOCHPHHHUMATh
pasIMYHBIC BHUJIBI HCKYCCTBA, TPAIHITHN
TBOPYECTBO CBOETO U APYTHX HAPOJIOB, OIIYIIATh
SMOIMOHAIBHOE BO3/ICHCTBIE HCKYCCTBA,;
-yOSKICHHOCTD B 3HAUUMOCTH ISl TMYHOCTH U
00IIIeCTBA OTEYECTBEHHOTO X MHPOBOTO
MCKYCCTBA, STHHYCCKUX KyJIbTYPHBIX TPaIHIIUHA
¥ HApOJHOTO TBOPYECTRA;

-TOTOBHOCTb K CAMOBBIPKCHHIO B Pa3HBIX BHIAX
UCKYCCTBA, CTPEMIICHHE TIPOSBJIATH KauecTBa
TBOPYECKOM JINYHOCTH;

OBnajeHHue YHUBEPCATbHBIMH
KOMMYHHKATHBHBIMH JICHCTBUSIMU:

a) oOreHue:

-OCYIIECTBIIATH KOMMYHHKAIIMK BO BCeX cepax
JKU3HH,

-pacrio3HaBaTh HeBepOaIbHbIE CPEICTBA
OOICHKS, TOHMMATh 3HAYCHHE COIUATIbHBIX
3HAKOB,PAaCI03HABATh MPEANOCHLIKH
KOHQJIHMKTHBIX CUTYAIUiK CMATYaTh KOHMIHKTHI
-pa3BePHYTO ¥ JIOTUIHO M3JIaraTh CBOK TOUKY
3PEHUS C MCTOJIB30BAHMEM S3BIKOBBIX CPEJICTB.

- YMETh ONEPUPOBATDH TOHATHAMU: CPEIHEE
apudmeTnyeckoe, Merana, HauOoJIbIIee U HAUMEHbIIIEe
3HAUCHHUS, pa3Max, JUCTIEPCHsl, CTAaHAAPTHOE OTKIOHEHUE
4UCII0BOr0 HAbOpa; yMEHUEN3BIEKaTh, HHTEPIPETHPOBATH
MH(OpMaIHIO, TIPE/ICTABIECHHYIO B TA0IMIAX, HA
AuarpaMMax, rpadukax, OTpaxkalollyl0 CBOWCTBA
peasbHbIX MPOLECCOB U SBICHUM; MPEICTABIATH
MH(QOPMAIHNIO C TOMOIIBIO TAOJHUIl U IUATPAMM;
HCCIIE0BATh CTATUCTHYECKHE JTAHHBIE, B TOM YHUCJIE C
NPUMEHEHUEM TpapUUECKHX METOJIOB U 3NEKTPOHHBIX
CpPEICTB;

-yMETh ONIEPUPOBATH MOHATUSIME: TOUYKA, IPAMAs, TIIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN YTOJ, CKPEIMBAIOLINECS
NpsSMBble, MAPAJIIENbHOCTh U NEPHEHANKYISAPHOCTD PSIMBIX U
TJIOCKOCTEH, YT0JI MEXKIY NPSMBIMHU, YTOJl MEKIY MPAMOi 1
IJIOCKOCTBIO, YTOJ MEKAY IJIOCKOCTSIMHU, PACCTOSHUE OT
TOYKH A0 MJIOCKOCTH,PACCTOSHIE MEKIY MPSIMBIMH,
PacCTOSHUE MEKIY TIIOCKOCTIMH;

YMETb HCTIOJIB30BATh MPHU PEIICHUH 33124 U3yYEHHbIE (PAKThI
Y TEOPEMBI TUIAHUMETPHUHU; YMEHHE OLIEHUBATH Pa3MEpBbI
00BEKTOB OKPYKAIOIIET0 MHpA.
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OK 6 IIposiBisiTh
IPaXKIaHCKO-
NaTPUOTUYECKYIO
MO3UILINIO,
JEMOHCTPUPOBATH
OCO3HaHHOE
MOBEJCHUE HA OCHOBE
TPaIUIIUOHHBIX
POCCUICKHUX TYyXOBHO-
HPABCTBEHHBIX
LICHHOCTEH, B TOM
YUCIIE C

y4e€TOM rapMOHHU3AIUN
MEKHAIIMOHAIBHBIX U
MEKPETUTUO3HBIX
OTHOIIICHUH,
MIPUMEHSTh CTaHIaPThI
AHTUKOPPYIIUOHHOTO
MOBEACHUS

-0CO3HaHKE 00YUYaIOUIUMKCS POCCUNCKOM
TPAXKIAHCKON HIEHTHYHOCTH;

- [IEJICHAINPaBJICHHOE PA3BUTUE BHYTPEHHEH
MO3ULUMIMYHOCTH HAa OCHOBE JIyXOBHO-
HPABCTBEHHBIX IIECHHOCTEN HapO/I0B
Poccuiickon ®enepanuu, uICTOPUYECKUX U
HALMOHAJIbHO-KYJIbTY PHBIXTPAAULIUH,
(popMHIpOBaHUE CUCTEMBI 3HAUMMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYIIIUOHHOTO
MHUPOBO33pEHHU, TPABOCO3HAHUS,
HKOJIOTUYECKOU KYJIbTYPBI, CHOCOOHOCTH

CTaBUTDb LCJIN U CTPOUTD JKU3HCHHBIC ITJIAHBI;
B gactu I'paXX1aHCKOI'0 BOCIIUTAHUSA:
-OCO3HAaHHUC CBOMNX KOHCTUTYLIMOHHBLIX IIPAB U

00s3aHHOCTEH, YBaKCHHUE 3aKOHA U
TIPaBOTIOPSJIKA;

-IPUHATHE TPATUIIMOHHBIX HAITMOHAIBHBIX,
00IIeYeIIOBEYECKIX TYMaHUCTHUCCKUX U
IEMOKPATHYECKHX IIEHHOCTEH;

-TOTOBHOCTbH MTPOTHUBOCTOSATH MICOJOTHH
HKCTPEMU3Ma, HAIMOHAJIM3Ma, KceHodoouu,

AUCKPUMHUHALMHA 110 COITMAJIBHBIM, PEIUTHMO3HBIM,

paCoOBBLIM, HATMOHAJIBHBIM IIPU3HAKAM;
-TOTOBHOCTb BECTH COBMECTHYIO JACATCIILHOCTE B
HHTCPCCAX I'paKIaHCKOI0 O6HICCTBa,
y4aCTBOBATH B CaMOYIIPABJICHHUHU B

- YMETb OIEPUPOBATH MOHATHAMHU: IPAMOYTOJIbHASA CHCTEMA

KOOpJAWHAT, KOOPAMHATBEI TOYKH, BCKTOP, KOOPAMHATEI BEKTOPA,

CKAJIIPHOC IPOU3BCACHUC, YTOJI MCIKIY BEKTOpAMH, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOPA HAa YMCJIO, HAXOIUTD C

MOMOIIBIOU3YYEHHBIX (POPMYIT KOOPAMHATHI CEPENMHBI OTPE3KA,

paccTOsHKUE MEXITY ABYMS TOUKAMH;

-yMeTb BBHIOMpPATh MOAXOAAIIMI H3YYECHHBIA METOM I
pelleHus 3a/1aukl, Pacro3HaBaTh MaTeMaTHueckue (hakThl U
MaTeMaTH4eCKue MOJIETU B MPUPOHBIX U 0OIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE;

-yMEHHE IPUBOAUTD IPUMEPBI MATEMATUIECKUX OTKPBITHIA
POCCHICKOW U MUPOBOW MaTeMaTHYECKON HAyKH.

- YMETh OLIEPUPOBATH MOHATHAMU: CIIyYalHbII OIBIT U
cily4aifHoe COObITHE, BEPOSTHOCTb CIy4aiHOr0 COOBITHS;
YMETb BBIYUCIIATH BEPOATHOCTb C UCIIONB30BAHUEM
rpauecKix METO/I0B; IPUMEHATh (POPMYJIBI CIOKEHHS 1
YMHOKEHHS BEPOATHOCTEH, KOMOUHATOPHBIE (DaKTHI U
(opMyIibI IpH pelIeHNH 331a4; OLIEHUBATD BEPOATHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU

BCJIMUMHAMM,; YMCHUC IIPUBOIUTL MIPUMEPEI TPOABJICHUA 3aKOHA

OOJNBIIMX YKCET B MPUPOIHBIX U 06H.[6CTB€HHBIX ABJICHHUAX.
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00111e00pa30BaTeIbHOMOPTaHU3aIMH 1 IETCKO-
IOHOIIIECKMX OPraHN3aIUsX;

-yMEHHE B3aUMOJICHCTBOBATh C COMMATbHBIMU
MHCTUTYTaMH B COOTBETCTBUH C HX
(GYHKIUSAMU ¥ HA3HAYCHHEM,

-TOTOBHOCTh K TYMaHHTApHOU M BOJIOHTEPCKON

NEATEIIbHOCTH;
NATPHOTUYECKOTO BOCIIUTAHHUSL:
- C(hOPMHUPOBAHHOCTH POCCUICKOM IPaxkIaHCKON

UJIEHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApOIy, 9yBCTBA OTBETCTBEHHOCTH MEPEN
Ponmunon, roproctu 3a ¢BoM Kpaii, cBor0 Poauny,
CBOU SA3BIK U KYJIBTYPY, IIPOLIOE U
HACTOSAILIEE MHOTOHALIMOHAIBHOIO HApOa
Poccuu;

-LIEHHOCTHOE OTHOILEHHE K FOCYJapCTBEHHBIM
CHMBOJIAM, HCTOPUYECKOMY U IIPHPOJHOMY
HACIEHI0, TAMATHUKAM, TPAAULIUAM HAPOJO0B
Poccun, noctimxenusam Pocecun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOIOTUAX U TPYIE;
-ujieiiHas yOeXIeHHOCTh, TOTOBHOCTh K
CITyKeHHIo n3amure OTeyecTBa, OTBETCTBEHHOCT
3a €ro cy0y; OCBOCHHbIE 00y4JaromuMucs
MEXKIPEIMETHBIE TIOHATHS W YHUBEPCAIbHBIE
yueOHbIE IeHCTBUS(PETYIATHBHBIE,
TI03HABATENbHBIE,KOMMYHUKATHBHBIE);
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- CMIOCOOHOCTD MX MCTIOB30BAHUS B
MI03HABATEIbHONM COLIMATBHOMN IPAKTHUKE,
TOTOBHOCTb KCaMOCTOATEIbHOMY IIIAHUPOBAHHIO
1 OCYILECTBICHUIO YUeOHOM esATeNbHOCTH,
OpraHu3aluy yueOHOTro COTPYIHMYECTBA C
NeAarorn4ecKUMu pabOTHUKAMU U
CBEPCTHUKAMM, K YYACTHIO B IOCTPOCHHUH
VHIMBUylIbHOM 00pa30BaTEIbHON TPACKTOPHH;
-OBJIaJICHNE HABBIKAMU YYeOHO-
MCCIE0BATENBCKOM, IPOEKTHOM U COLMATBHOM
JEATENBHOCTH.

OK 07 CogeiicTBOBaTH
COXPaHEHUIO
OKPY>KatoIE Cpelpl,
pecypcocOepekeHHIo,
TPUMEHSTH 3HAHUS 00
M3MEHEHHH KIIMMaTa,
MPUHLMIIBI OEPEKITUBOTO
TIPOU3BO/ICTBA,

3 (EKTHBHO IEHCTBOBATH
B UPE3BBIYAMHBIX
CUTYaLUIX

-HE IPUHUMATh JCUCTBUS, TPUHOCAIINE BPET
OKPYKarOIIEH Cpele;

-yMETh MPOTHO3UPOBATH HEOIATONPUSTHBIC
HKOJIOTUUYECKHE TTOCIEICTBUS TIPEATPUHUMAEMBIX
JIEUCTBUM, IPEAOTBPALLATD UX;

- PaCIIMPUTD OMBIT AESATETBHOCTH IKOJIOTUUECKON
HaIpaBJICHHOCTH; pa3padaThiBaTh MiIaH
peleHus mpoOJeMbl C yueToMaHal3a
MMEIOIUXCS MAaTEPUATIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIATH IIeCHANPABICHHBIN TOUCK
TIEPEHOCACPEICTB 1 CTIOCOOOB ICHCTBHS B
po(hecCHOHANBHYIOCPENY;

-yMETh NEPEHOCUTD 3HAHUS B I03HABATENBHYIO U
TIPAKTHYECKYI0 001aCTH KU3HEIEATEIbHOCTH;
-[IpeIaraTh HOBbIE MPOEKTHI, OLICHUBATH UJIEU C

-yMETh ONEPUPOBAThH MOHATUAMU: PYHKIIUS,
HerpepbIBHAs (YHKIMA, IPOU3BOHAS, TEPBOOOpa3Has,
OTPE/IETICHHBIN MHTETPAN; YMETh HAXOAUTh IPOU3BOIHBIE
NEMEHTAPHBIX (DYHKIUH, UCTIONB3YS CTIPABOYHBIEC MATEPUAIIBI;
MCCIIEI0BATh B MPOCTEHIINX CTydasXQyHKIUK HA
MOHOTOHHOCTb, HAXOJUTh HAUOOJIBIINE U HAUMEHBIIHE
3HaueHHs QYHKUUIA; CTPOUTH FpapKH MHOTOUJIEHOB C
HICTIOJIb30BAHHUEM alIapaTa MaTeMaTHYECKOro aHaln3a;
TNPUMEHSATh MPOU3BOAHYIO TPHU PEIICHUW 3a7au Ha
JBIDKEHHE; pEIIaTh MPaAKTUKO-OPUEHTUPOBAHHbIC
3a7aud  Ha HauOONbIIME U HAUMEHbBIIUE 3HAUCHHUS,
Ha HAXO0XXJICHUE MYTH, CKOPOCTU NYCKOPEHUS,

-yMETh ONEPUPOBATH MOHATUSIMHU: IBHKECHHE B
MPOCTPAHCTBE, TTOJ00HBIE (DUTYPHI B IPOCTPAHCTBE;
UCII0JIb30BaTh OTHOIEHUETUIOAAEH TOBEPXHOCTEN U

00beMOB TO100HBIX (DUTYp TIPH PEIICHNN 3a]aY;

31



NO3ULUHA HOBU3HBI, OPUTHHAIBHOCTH,
NPAKTUYECKOM 3HAYMMOCTH;

-1aBaTh OLICHKY HOBBIM CUTYallHsIM, BHOCUTb
KOPPEKTHUBBI B JIEATEIIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIAM.

YMETb BBIYUCIIATH TEOMETPHUECKUE BEIUYMHBI (JJIMHA, YTOJ,
IJI0IIa b, 00BEM, TIIOIIA b TIOBEPXHOCTH ), HCTIONB3YS
M3y4eHHBIE(OPMYJIbI U METO/IBL.

32




2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTeJIbHOIO NMpeaMera
«MATEMATHUKA»

2.1. O0bem npeamera ¥ BUAbI Y4eOHOM padOThI

Buy yueOnoi padoTsi Obvem 6
yacax*

O0bem o0pazoBaTe/ibHOIl MPOrPAMMBI THCHUTLTHHBI 280

B T.Y.

OcHOBHOE cofep:KaHue 274

BT. U..

TEOPETHYECKOE 00yUEHHE 154

TIPAKTUIECKUE 3AHATUS 120

IIpodeccnonanbHO-0pHEHTHPOBAHHOE COleP:KaAHHE (COlepKaAHIe
NPHKJIATHOTO MOJYJI51)

BT. ..

TEOPETHYECKOE 00yUCHHE 32
MPAKTHYECKHUE 3aHATUS 52
NnanBuayanbHblii npoekt (0a/nen)™* HET
Koncynpranus 2
IIpome:xyTounas arrectanus (IK3aMeH) 4

Bo Bcex sueiikax co 3Be310ukoii (*) (B ciyyae ef HATMUMSA) Clie/Iye! yka3amb 00beM acoB, a B
clyuae OTCYTCTBHS yOpaTh U3 CIIHCKA

**) Eciu ipeiycMOTpEH HHIMBH/TyalbHbIHA MPOEKT [0 AUCHUILTHHE, IPOTPaMMa 1o ero
peanu3aiuyu pa3pabatbiBaeics 0TIETbHO
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2.2. TemaTHueckuii MIaH U colep:KaHue TUCHUIIHHBI

HanveHoBaHe pa3ieno i Conepxanne yue0HOro MaTepnaja (0OCHOBHOE U HpO(l)eCCHOHaJILH?- OpPHEHTHPOBAHHOE), Ofnen DopuHpyeMbie
Tem Ja0opaTopHble W NPAKTHYECKHE 3AHATHS, NPUKJIATHOH MOXYJIb 4ACOB S
(mpu HATHYMH)
1 2 3 4
OcHoBHoOe coaepkaHue
Paznen 1. IloBTopenue 16
Kypca MATEMATHKH OK-01, OK-02, OK-
OCHOBHOH IIKOJIbI 03, OK-04, OK-05,
Tema 1.1 Copnepanne yyeOHOro Matepuana OK-06, OK-07
Llenb 1 331241 MaTEMaTHKU bazoBble 3HaHUS 1 yMEHHS 10 MaTeMaTHKe B IPO(eCCHOHATHLHON U B TIOBCETHEBHOM
IIPU OCBOCHUU JEATEIbHOCTH.
CIICNNATTbHOCTH KomOunupoBanHoe 3aHsTHE 2
Tema 1.2 Copnepranne yyeOHOro Matepuana
Yucma W BMHCHCHHA. | J[eHCTBHSA HAJ TOJOKHUTEIBHBIMH M OTPHIATEIBHBIME YHCIIAMH, OOBIKHOBEHHBIMH U
Boipaxennst  u JECSITUYHBIMU JIpOo0siMU. JlelicTBUs €O cTeneHAMH, (OpMyIbl COKPAILIEHHOTO YMHOXKEHHS.
npeoOpa3oBaHus 2
KombunupoBanHoe 3ansTHE
Tema 1.3. IIpodecconabHO-OpHEHTHPOBAHHOE cofepKaHue  (ComepKaHHe  NPHKJIATHOTO
['eomerpus Ha MIOCKOCTH MO/YJI1)
Buzpl ninockux ¢puryp u ux mIomap.
[IpaKkTHKO-OpPHEHTUPOBAHHBIE 33]Ja4H B KypCe F€OMETPHH Ha IIIOCKOCTH 2
IIpakTuyeckoe 3aHATHE
Tema 1.4 Conepxanue yueOHOTO MaTepHania
[IpouieHTHBIE BHIYUCIEHUS [IpocThie MPOLEHTHI, pa3Hble cnocoObl X BblUMCIeHHS. CIOXKHbBIE TIPOLEHTHI
IIpaxkTnyeckoe 3aHsTHE 2

* Orpaxaercsa emquanna [1K, Gopmupyemas IpHKIagHBIM MOLyIeM (IPOdeCcCHOHATBHO-OPUEHTUPOBAHHEIM COAEPKAHHNEM) B
cootBeTcTBUM ¢ PI'OC peanuzyemoii cnennanbHoctu/mpodeccun CIIO
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Tema 1.5
VpaBHEHNS U HEPABEHCTBA

Conepxanue y4eOHOTO MaTepraia

JluHelHbIe, KBaZpaTHBIC, APOOHO-THHEHHBIC YPaBHEHHS U HEPABEHCTBA

[IpakTuueckoe 3aHsTHE 2
Tema 1.6 Conepxanue yueOHOTO MaTepHaia
Cucrembl  ypaBHeHudi M | CriocoObl pelieHHs CHCTEM JMHEHHBIX ypaBHeHuit. Ilomsarus: marpuua 2x2 u 3x3,
HEPABCHCTB onpenenurens Matpuubl. Merox [aycca. Cuctembl HeNMMHENHBIX ypaBHEHHH. CHCTEMBbI 4
HEPaBEHCTB
KomOunupoBanHoe 3ansTHE
Tema 1.7 Conepxanue yueOHOTO MaTepHaia
BxoHoit KOHTPOIIB Beruncnenus u mpeoOpa3oBaHus. YpaBHEHUs U HepaBeHCTBa. ['eoMeTpus Ha
IJIOCKOCTH 2
Kontponbnas pabora
Paznen 2 Ilpsimble m 16
II0CKOCTH B IPOCTPAHCTBE OK-01, OK-03, OK-
Tema 2.1. Copneprkanne yyeOHOro Matepuana 04, OK-07
OcHoBHbIE nouAtust | [lpenmer crepeomerpun. OCHOBHBIE TMOHSATUS  (TOYKa, TpsiMasi, IUIOCKOCTb,
CTEpEOMETPUH. npocTpancTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekarormuecs, mapaienbHble | 2
Pacrionokenue mpsAMbIX ckpemyBatonmecs npsmele. [Ipu3HaK M CBOMCTBO CKpeliMBaiomMXcs MpsAMbIX. OCHOBHbIE
IJIOCKOCTEN TIPOCTPAHCTBEHHBIE (DHUTYPBI.
KomOuHupoBanHoe 3aHsTHE
Tema 2.2. Conepxanue yueOHOTO MaTepHania
[apaienbHocTs  TpsAMBIX, | [apannensHple mpsmas u  mwiockocts.  Ompenenenne. Ilpusnak. CoiictBa  (C
OpAMOW M IUIOCKOCTH, | JoKasarenbcTBoM). IlapamiensHple  miockoctd. Ompenenerme. I[lpussak.  CoiictBa (¢
TIOCKOCTEN nokaszatenbcTBoM). Terpasp u ero snementsl. [lapannenenunesn u ero snemenTsl. CBoiicTBa 4

NPOTUBOIIONIOXKHBIX TPAaHEH M JUaroHanel napamwienenunena. [loctpoerne
ceuennil. Pemenye 3amau.

KombunnpoBanHoe 3aHsTHE

Tema 2.3. IlepneHauKyIspHOCTH

Coneprkanue yueOHOro MaTepuana

[lepnengukynspuple  mpsmble. [lapamtensHble  npsiMble, TNEPIEHIAMKYISAPHBIE K
mwiockocTy. [Ipu3Hak neprneH uKyIapHOCTH IPAMON U INIOCKOCTH. JI0Ka3aTenbCTBO.
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TIPSAMBIX, IPSAMOM 1 TIIOCKOCTH,
IUIOCKOCTEN

[lepnenpukynsp ©  HakjioHHas. [lepneHaukynspHsie TUIOCKOCTH.

TIEPIEHMKYIAPHOCTH IIIOCKOCTEN. JlokazaTenseTBo. PaccTosHuA B IPOCTpaHCTBE.

[Tpu3Hak

2

KomOunupoBanHoe 3ansTHE
Tema 2.4. Conepxanue yueOHOTO MaTepHaia
Teopema 0 Tpex "

Teopema o Tpex nepneHauKysApax. JJoka3aTenbCcTBO. YIom MEKAY NPAMON U IUIOCKOCTBIO. 5
feprieHmiyLipax Yron Mexy IIIOCKOCTAME

KomOunupoBanHoe 3ansTHE
Tema 2.5. IIpodreccnonanbHO-OpHEeHTHPOBAHHOE cogep:xkanue  (comep:kaHue  NPHKJIATHOTO
[TapannensHsle, MOAY.JI51)
TIEPIEHANKYIIAPHBIE, AKCHOMBI  CTEPEOMETPUH. [IeprieH MKy IAPHOCTD IpsAMOM M IUIOCKOCTH,
CKpEIIMBAIOIIHECS MPSMbIE NapaIenbHOCTh IBYX MPSAMBIX, TEPIEHAUKYIIPHBIX IUIOCKOCTH, MEPHEHIUKYISPHOCTD 4

IIJIOCKOCTEN

IIpakTuyeckoe 3aHATHE
Tema 2.6. Copnepranne yyeOHOro Matepuana
Pemmenue 3ayau. [Ipsivbie 1 PacronoxxeHue mpsMbIX U TJIOCKOCTEl B MpocTpaHCTBe. lleprneHauKynspHOCTh U
TUIOCKOCTH B MPOCTPAHCTBE TNapajuIeNbHOCTD MPAMBIX U IUIOCKOCTed. CKpeIMBaroIuecs IpsMble

Kontponbnas pabora 2
Paznen 3. Koopaunatel u 14
BEKTOPBI OK-02, OK-03, OK-
Tema 3.1 Conepxanne yueOHOTO MaTepHania 04, OK-07
JlekapToBbl KOOPAMHATBI B | JleKapTOBBI KOOPIAMHATHI B IpocTpaHcTBe. [IpocTeiinime 3a1aun B kKoopauHatax.PaccrosHue
NPOCTPaHCTBE.  PaccTOAHME | Mex Ty ABYMs TOUKAMH, KOOPAMHATHI CEPEIMHBI OTPe3Ka 2
MEKAY  ABYMA  TOYKaMH. | KomMOMHMPOBAHHOE 3aHSTHE
Koopaunatst CEepEeMHBI
oTpe3Ka
Tema 3.2 Coneprkanne yaeOHOTO Mateprana
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Bexkropbl B mpocTpaHcTBE. YTOM
Mex Ty BekTopamu. CKalspHoe
TIPOU3BE/ICHHE BEKTOPOB

Bexrope! B mpoctpancTe. CioxkeHHe U BHIYMTAHHE BEKTOPOB. Y MHOMKEHHE BEKTOpPA Ha YHCIIO.
Komnnanapusie BekTopsl. CKallsipHOE NpPOM3BEJEHUE BEKTOPOB. PasnoikeHue BeKTOpa IO
TpeM HEKOMIUIaHApHBIM BekTOpaM. KoopAMHAThl BEKTOPA, CKaIAPHOE POU3BELEHIE BEKTOPOB

B KOOp/MHATAX, YION MEKIY BEKTOpaMH, yrol MEeXLy MPAMON U IIIOCKOCTBIO, YTOJ MEXIy 6
IJIOCKOCTSAMU. Y PaBHEHHE IIOCKOCTH. ['€OMETpUUYECKHI CMBICT ONpeenuTens 2x2
KomOunupoBanHoe 3ansTHE
Tema 3.3 IIpodecconanbHO-0PHEHTHPOBAHHOE cojgep:kanue  (cogep:kaHue  NPHKIATHOTO
ITpakTuko- MOJYJIs1)
OpMEHTUPOBAHHbIE 33a1aud Ha | KoopauHaTHas MIOCKOCTh. BbIMuCIEHME PacCTOSHUNA M TIIOM[ACH HA MIOCKOCTH.
KOOPIMHATHOM TIIOCKOCTH KonmuectBennbie pacueTst 4
[IpakTudeckoe 3aHsTHE
Tema 3.4 Copnepranne yyeOHOro Matepuana
Pemrenne 3ama41.Koopauuatel | JlekapToBbl KOOpAMHATBEI B TPOCTpaHcTBe. Bektopel B mpoctpanctse. CIOkKeHHE W
¥ BEKTOPBI BBIUMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4ncio. Komrmianapueie BekTophl. CkanspHoe
NpoM3BEICHHE BEKTOPOB. PasnokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[Ipocreiimme 3amaun B koopauHatax. KoopmuHaThl BEKTOpa, PACCTOSHUE MEXKIY TOUKAMH,
KOOP/MHATBl CEpPeIMHBl OTPe3Ka, CKAIAPHOE MPOU3BENCHUE BEKTOPOB B KOOPAMHATAX, YTOJ 2
MEKITy BEKTOPAMH, YTOJ MEXKIY MPSAMOM U IIOCKOCTHIO, YTOJ
MEXy IIOCKOCTSAMH
Kontponbshas pabota
Pazien 4. OCHOBBI 38
TPUTOHOMETPHUH.
TpuroHoMerpuyecKue OK-01, OK-02, OK-
dynKuHH 03, OK-04, OK-05,
Tema 4.1 Cozepkanne yueOHOT0 MaTepuana OK-06, OK-07
Tpuronomerpuueckue Panuannas mepa yrma. [ToBopoT Touku BOKpYr Hadanma koopauHat. OmpenieneHue cuHyca,
(QyHKIMM  IPOW3BOJBHOIO | KOCHHYyCA, TaHT€HCA M KOTaHTeHca. 3HAKW CHHYyCa, KOCHHYyCa, TAaHT€HCA M KOTAaHIeHCa M0 4
yria, uucna. Paguannas u YETBEPTAM. 3aBUCUMOCTb MEKYy CHHYCOM, KOCUHYCOM, TAHT€HCOM U
rpajycHas Mepa yria KOTaHT€HCOM OJTHOTO M TOTO XK€ yIia
KombunupoBanHoe 3aHsTHE
Tema 4.2 Coneprkanne yueOHOrO Matepuana
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OcHoBHbIE
TPUTOHOMETPUYECKUE
TOXKIECTBA.
DopMyIbl IPUBEICHNUSA

Tpuronomerpuueckue ToxnecTsa. CHHYC, KOCHHYC, TAHTEHC ¥ KOTAHICHC YIJIOB OH - O.
@opMyIIbI IPUBEICHUS

KomOuHupoBaHHOE 3aHsTHE

Tema 4.3
CuHyC, KOCHHYC, TaHI'€HC
CyYMMBI M pa3HOCTH JABYX

Coneprkanne yyeOHOro Matepuana

CymMma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JBOMHOTO yIua.
®opmyibl TOTOBMHHOTO yria. [IpeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (DYHKIIHHA B

YIJIOB IIPOU3BEACHNE W NPOU3BENEHUS B CyMMY. BbIpakeHuE TPUIOHOMETPUUECKUX
CuHyc ¥ KOCHHYC JBOMHOTO | (hyHKLMI 4epe3 TAHIEHC TOJIOBUHHOIO apryMeHTa.

yria. ®opmynsl | [IpeobpasoBanus MPOCTEMIIMX TPUTOHOMETPUUECKHX BHIPAKEHHI

TI0JIOBUHHOT'O yIJ1a KombunupoBanHoe 3ansTHe

Tema 4.4 Copneprkanne yyeOHOro Matepuana

®dyHKIMM, WX  CBOWCTBA.
Crnioco0b! 3a1anus QyHKIMII

OO0nactp ompesieieHHst 1 MHOKECTBO 3HaueHUH (yHKIMA. YETHOCTh, HEYETHOCTS,
nepuoauyHocTh QyHKuui. CriocoObl 3amanus GyHKIMiHA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.5
Tpuronomerpuueckue
(yHKUIUH, X CBOMCTBa U
rpaduxu

Copnepxanne yyeOHOro Matepuana

OGnacTp ompeiesieHUs ¥ MHOXKECTBO 3HAUEHUH TPUTOHOMETpUUECKUX (yHKIHUA. YUETHOCTB,
HEUYETHOCTb, NIEPUOJJUYHOCTD TPUTOHOMETpUUECKUX (QyHKIMHA. CBolicTBa urpaduku QyHKImii
Yy=C0SX, y=SInX,y=1g X,y =ctgX.

KomOunupoBanHoe 3aHsTHE.

Tema 4.6 Copneprkanne yyebHOrO Matepuana

[TpeoOpa3oBanue Cxatue M pacTsbkeHHe rpaduKoB TPUTOHOMETPHUYECKUX (YHKIHIA.

rpadukoB [IpeobpazoBanue rpahukoB TPUTOHOMETPUUYECKUX (DYHKIIMI

TPUTOHOMETPUYECKHX [IpaxTudeckoe 3aHsTHE

byHKIMMA

Tema 4.7 IIpodecconanbHO-0pHEHTHPOBAHHOE cojep:kaHue  (cogep:kaHue  NPHKIATHOTO
Omnucanue MOAY.JIs1)

MIPOM3BOJICTBEHHBIX Hcnonb3oBaHue CBOHCTB TPUTOHOMETpHYECKMX (YHKIMH B NpodecCHOHANbHBIX
IPOLECCOB € TOMOMLIBIO | 3a51auax

rpauKoB QyHKIHii [IpakTuyeckoe 3aHATHE

Tema 4.8 Coneprkanne yueOHOrO Matepuana
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OO6patHbie OOpatHble TpuroHoMeTpuyeckue ¢pyHkuuu. VIx cBoiictBa u rpaduku
TPUTOHOMETPHYECKHE
P P KombunupoBanHoe 3anstue
byHKIUHA
Tema 4.9 Copnepranne yyeOHOro Matepuana
Tpuronomerpuyeckue YpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenue

YpaBHEHHUS 1 HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUN OCHOBHBIX THUIIOB: IIpOCTEUIINE
TPUTOHOMETPUYECKUE YPABHEHUs, CBOMALIMECA K KBAJAPAaTHBIM, PEIIAEMBIC PA3I0KECHUEM Ha
MHOKUTEIH, OJHOPO/IHBIE.

[IpocTeiimye TPUrOHOMETPHYECKUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHC.

Tema 4.10 Copnepxanne yyeOHOro Matepuana

Cucremsl CucteMbl TPOCTEHIINX TPUTOHOMETPIUUECKUX YpaBHEHHI

TPUTOHOMETPHUYECKHUX KomOunupoBanHoe 3aHsTHE

ypaBHEHU I

Tema 4.11 Copnepxanne yyeOHOr0 Matepuana

Pemenne 3ama4. ocHOBH | [IpeoOpa3oBaHKe TPUTOHOMETPHYCCKHX BHIPAKCHHH. PellieHHe TPUrOHOMETPHYCCKHX
TPUTOHOMETPHUH. YpaBHEHUH ¥ HEPABEHCTB B TOM YHCJIE C MCIONb30BAHUEM CBOWCTB (DYHKIIHIA.
Tpuronomerpuyeckue KonTtponbHas pabota

byHKIIUN

Paznex 5.

KommuiexcHrle ynciaa

Tema 5.1 KommnekcHsie
qrcia

Conepxanne yueOHOTO MaTepHania

[Tonstne xommiekcHoro uucna. ConpsKeHHblE KOMIUIEKCHBIE YMCIA, MOLYJb U apryMEHT
KOMIUIEKCHOro 4yncina. Dopma 3amucH KOMIUIEKCHOTO yHcna  (reoMeTpuyeckas,
TPUrOHOMETpHUECKas, anredpanyeckas). Apupmernyeckue

JECTBHS ¢ KOMIUIEKCHBIMH YHCIIaMH

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.2
HpI/IMeHEHI/Ie KOMIIJICKCHBIX
qucen

Coneprkanue yueOHOro MaTepuana

Brimonnenue pacycToB C NOMOIIBIKO KOMIIJICKCHBIX YUCCII. HpI/IMCpLI HCII0JIb30BaHUA
KOMIUICKCHBIX YHCEI

HpaKTI/I‘IeCKOC 3aHATHE
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Paznen 6. IlpousBoanas 40
YHKIHH, ee IPHMeHeHHE OK-01, OK-02, OK-
Tema 6.1 Conepxanue yueOHOro MaTepuana 03, OK-04, OK-05,
[onsTre Hp0H3B0HH0ﬁ. OHpCZ[eHCHI/Ie YICIOBOH IOCIENOBATENBHOCTH U CIOCO0B! ee 3amanus. CBOMCTBA YMCIIOBBIX OK-06, OK-07
@opmynbl W TpaBWIA | moclenoBaTenbHOCTeR. Ompeeerue npejela mocie[0BaTebHOCTH. Bbiaucienue mpeeros
nuddepenumpoBanms nocnenosarenbHoctel. [Ipenen ¢ynkimm Ha OGeckoHeunocTd. [Ipemen ¢yHkumm B TOuKe. 2
[Ipupamenne aprymenta. Ilpupamenue ¢yHkuun. 3ajauy, NPUBOAAIIME K  IMOHATHIO
npou3BoaHOM. OnpesiesieHne Npou3BOAHON. AITOpUTM
OTBICKaHUs IIPOU3BO/THOM
KombunupoBanHoe 3aHsTHE
Tema 6.2 Conepxanune yueOHOTO MaTepHania
[IpousBoaHbIe cymmbl, | @opmynsl nuddepennuposanns. [Ipasuna muddepenimpoBanus 6
Pa3HOCTH npou3BeNeHNs, | KoMOMHUPOBAHHOE 3aHSATHE
9acTHOTO
Tewma 6.3 Conepxanue yueOHOTO MaTepuana
IIpousBoaHbIE Omnpenenenne cnoxHoil ¢yHkuuu. [IpounsBonHas TpUroHOMETPUUECKUX (DYHKIUM.
TPUTOHOMETPUYECKUX [Ipon3BoiHAs CITOKHON (yHKIIMN
(ynxkumii.  TlpousBonnas | KoMOMHHpOBAHHOE 3aHSTHE 6
CII0KHON (QYHKIMH
Tema 6.4 Conepxanue yueOHOTO MaTepHania
Tlonstue 0 HENPEPLIBHOCTH |Tloygrye HempepbBHOH (yHKUMM. CBOWCTBA HENpEPbIBHOH (QyHKUMH. CBS3b MEKIy
byHKImn. Meton | yenpeprrocTsio 1 AH((EPEHIUPYEMOCTEI0 (QYHKIHM B TOUKe. AITOPHTM pelleHHS 2
MHTCPBAIOB HEPABEHCTB METOIOM MHTEPBAJIOB
KombunupoBanHoe 3ansTHE
Tema 6.5 Conepxxanue yyeOHOro Matepuaia
['eomerprueckuit u | ['eomerpuyeckuif  CMBICT TPOU3BOJAHOW  (QYHKUMM — YIJIOBOM  K03(hdHUHMEHT
puznueckuii CMbICNT | KacaTelbHOH K rpaduky QyHKUMH B TOUke. YpaBHEHHE KacaTelbHOW K rpaguky
IIPOU3BOIHOM dyHKIMH. AJNTOPUTM COCTABIICHHS yPaBHEHHS KacaTelIbHOH K rpaduky ¢ynkimn y=Ff(X)
KombunnpoBanHoe 3aHsTHE 4
Tema 6.6 Coneprkanne yaeOHOTO Mateprana
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dmnueckuit (MEXaHUYECKHH ) CMBICI IPOU3BOTHON — MTHOBEHHASI CKOPOCTh B MOMEHT

OusnuecKkuin CMBICIT

HPOU3BOIHOM g | Bpemenu t: v =S'(t)

npodeccuoHanbHbx 3agauyax | IIpakrinueckoe 3andrTie 2

Tema 6.7 Cozepxanue yueOHOTO Matepuania

Mownotonnocts  pyHKumm. Bospacranue 1 yobiBaHue QYHKIMH, COOTBETCTBHE BO3PACTAHHS U YObIBAaHUS (DYHKIIMH 3HAKY

Touxku 3xkcTpemyma npou3BoaHOM. [IoOHATHE NPOM3BOJHON BBHICHIETO MOPSAAKA, COOTBETCTBUE 3HAKA BTOPOM
MPOM3BOJIHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIMM Ha OTpe3Ke. 3aJaud Ha MaKCUMyM H 4
MUHUMYM. [loHATHE acUMNTOTHI, CHOCOOBI MX OHpeAeNeHUs. AJNTOPUTM HCCIEeIOBAHUS
(GyHKUMH U TIOCTPOeHUsl ee rpaduka ¢ MOMOIIBIO MPOU3BOIHOM.
JpoOHo-uHeNHHas (yHKIHSA
KomOunupoBanHoe 3aHsTHE

Tema 6.8 Coneprkanne yaeOHOTO Marepuana

HUccnenoBanne (yHKIMA 1

HOCTpOCHHE FpadHKoB UccnenoBanne (yHKIME HA MOHOTOHHOCTb M TIOCTPOEHHE TPA(UKOB. 4
KombunupoBanHoe 3aHsTHE

Tema 6.9 HaubGonbmee wu | Comepxanue yueOHOro MaTepuania

HauMEHbIIIEe 3HaueHus | HaxoxkmeHwe HamOOJbIIEr0o M HAWMEHBINETO 3HAYCHWH (YHKIHMH, MOCTPOCHHUE

byHKIUM rpadKoB MHOTOUJIEHOB C HCIONBb30BAHMEM alfapaTa MaTeMaTHUeCKOro aHaIi3a 2
KombunupoBanHoe 3aHsTHE

Tema 6.10 IIpodecconanbHO-0PHEHTHPOBAHHOE cogep:kanue  (cogep:kaHue  NPHKIATHOTO

Haxoxnenune MOyJIs1)

ONTHMAILHOTO PE3yNbTaTa C Haumenbiiee 1 HanOosbluee 3HaueHHe (HyHKIUHI 6

TIOMOIIBIO TIPOU3BOJHOM B | TIpakTHuecKkoe 3aHsITHE

TPaKTUYECKUX 3a/a4ax

Tema 6.11 Conepxanue yueOHOTO MaTepHania

Pemenne 3agay. | @opmynsl U npasuia Auddepenuuposanus. Hccnenosanne QyHKIuMHA ¢ MOMOLIBIO

IIpoussonnas (QyHkumM, ee | npousBogHOid. Hambonbinee i HanMeHblee 3HAYCHHS (YHKIHA 2

HPUMCHECHHEC KonTtponbhas pabota

Paznen 7. 34

MHOTOTpAHHHKH W Tea OK-01, OK-02, OK-

BpauleHus 03, OK-04, OK-05,

Tema 7.1 Conepxanue yueOHOTO MaTepHania OK-06, OK-07
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Bepmmnelr, pebpa, rpaHu
MHOI'OrpaHHHUKa

[TonsTne MHOTOrpaHHMKa. Ero snmemeHTHI: BepIiuHbI, pedpa, rpaHu. [lnaroHais.
CeueHnue. Bplnykible 1 HEBBITYKJIbIE MHOTOIPAHHUKH

KOM6I/IHI/Ip0BaHH06 3aHATHUC

Tema 7.2
[Ipusma, ee COCTaBIAOLIAE,

Copneprkanne yyeOHOro Matepuana

[Monsitue npusmel. Ee ocHoBaHus 11 G0KoBBIe rpanu. BeicoTta npusmbl. [Ipsimas u

CeYcHHUeE. [Ipsmas U | HakioHHas npusma. [IpaBuibHas npusma. Ee ceuenue

NpaBUJIbHAA IPU3MBI KombunupoBanHoe 3anstue

Tema 7.3 Conepxanue yueOHOTO MaTepHaia

[apannenenunern, Ky0. | [Tapannenenunes, CBOMCTBA MPAMOYTONLHOrO Napanenenuneaa, kyo. Ceuyenne KyOa,
Ceuenue Ky0a, | mapasuienenurena

napauieIenune1a KombunupoBanHoe 3ansTHE

Tema 7.4 Conepxanne yueOHOTO MaTepHania

[Tupamusa, ec | [lupamuna u ee snemenTsl. CeueHue nupamusl. [lpaBunbHas mupamua. Y cedeHHas
COCTaBJIAIOIIHE, CCucHuC. | mupamMuga

ITpapunbHas [IHPaMAUJIA. | KoMOMHHPOBAHHOE 3aHSTHE

VYceueHnas nupamuza

Tema 7.5 Copnepanne yyeOHOro Matepuana

bokoBas u noyiHas | [Inomaas O0KOBOM M MOJMHOM MOBEPXHOCTH MPU3Mbl, MUPAMUIBI

HIOBEPXHOCTh npu3Mbl, | KoMOMHHPOBAHHOE 3aHSTHE

MU PAMU/IBI

Tema 7.6 Conepxanue y4eOHOro Matepuaia

Cimmerpus B Kyoe, CuMmeTpust  OTHOCHMTENBHO TOUKHM, MpsAMOM, miockoctd. Cummerpus B KyoOe,

napaJuieNenumnesie, pusMe,
UpaMuse

napajuiCacnuneac, mpusmMe, mupaMuac

KombunupoBanHoe 3aHsTHE

Tema 7.7
[Tpumepsl  cummerpuii B
npodeccuun

IIpodecconanbHO-0pHEHTHPOBAHHOE cogep:kaHue  (cogep:KaHHe — NPHKJIATHOIO
MOJY.J151)

CummeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

[IpakTuyeckoe 3aHATHE

Tema 7.8
[IpaBuibHBIE

Cozepxanue yueOHOTO MatepHania

[lonstue PaBUIbHOI0O MHOTOI'PAHHHUKA. CaoiicTBa MPpaBUJIbHBIX MHOTOT'PAHHUKOB
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MHOTOTPaHHUKH, ux | [Ipakruueckoe 3ansTHE

CBOMCTBA

Tema 7.9 Conepxanue yueOHOTO MaTepHaia

Hnmanmp, ero | Hununzap u ero snemenTsl. Ceuenne MIMHApPA (MapajielbHOE OCHOBAHUIO U OCH).
COCTABIISIOMINE. Ceuenne | PasBepTka mumHapa

OUIHHIpA KombunupoBanHoe 3anstue

Tema 7.10 IpodeccuonaLHO-0pHEHTHPOBAHHOE colep:xkanue  (colepkaHHe  MPUKIATHOTO
Konyc, ero cocrasmstorue. MOJLYJIs1)

Ceuenue koHyCa

Konyc u ero snementsi. Ceuenne koHyca (mapajuienbHOe OCHOBAHUIO U MPOXOASIIEE
Yepe3 BEpIIMHY), KOHMUEeCKHe ceyeHns. Pa3Beprka koHyca

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.11
Yceuennsiit konyc. Ceuenue
YCEUEHHOT0 KOHyCa

Conepxanne yueOHOTO MaTepHania

Yceuennblit konyc. Ero o0pasyrommas u Beicota. CeueHne yCeYeHHOTO KOHyca

KombunupoBanHoe 3aHsTHE

Tema 7.12
[Ilap u cepa, ux cevyeHns

Conepxanue yueOHOTO MaTepHania

[Hap u chepa. Bzanmuoe pacnonoxkenue cdheps u miockoctu. Ceuenne mapa, chepsl

KombunupoBanHoe 3aHsTHE

Tema 7.13
Ilousitue 00 o00BEME Tena.

Conepxanne yueOHOTO MaTepHania

[oustue 06 obveme Tena. O0beM Kyba U mpAMOYrosibHOro mapasenenunesa. OObeMIpH3MBbI U

OrtHomeHue 00BEMOB IWIIMHIpA. OtHomrenre 00bEMOB ITOTOOHBIX TE. FGOMeTpI/IqGCKHﬁ CMBICIT
TI0JI0OHEIX TEI ompeenuTens 3-ro MopsaKa

KomOuHupoBanHoe 3aHsTHE
Tema 7.14 Conepxanne yueOHOTO MaTepHania

O0BeEMBI u IJTOIIAIN

O6bembl mupaMuzbl U koHyca. O6beM mapa. [lnomaayu nopepxHocTeil Ten

TIOBEPXHOCTEH Tel

KombunnpoBanHoe 3aHsTHE
Tema 7.15 Cozepxanue yueOHOTO MatepHania
KomOunarmm KomOuHanmm reoMeTpudeckux ten
MHOTOTPaHHHKOB M Tell | IIpakTiueckoe 3aHsTHE
BpalleHus
Tema 7.16 Conepxanue yueOHOTO MaTepHania
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I'eomerpuueckue Hcnonb3oBanne KOMOMHAIMHA MHOTOTPAaHHUKOB M TeJ BpALICHUS B MPAaKTHKO-
KOMOWHAIINY Ha TIPAKTHKE OPMEHTHPOBAHHBIX 33/1a4ax
[IpakTuyeckoe 3aHATHE 2
Tema 7.17 Conepxanune yueOHOTO MaTepHaia
Pemenue 3a1a4. | OObeMbl U TIOM[AH MOBEPXHOCTH MHOTOTPAHHUKOB M TeJ BpalleHUs
Muororpansukn 1 Tena | KonrponbHas pabora 2
BpallleHus
Paznea 8. 14
IlepBooGpasunas gynkuun,ee OK-01, OK-02, OK-
NpHMeHeHHe 03, OK-04, OK-05,
Tema 8.1 Copneprkanne yyeOHOro Matepuana OK-06, OK-07
IleppooOpasnas  (GyHKuMM. | 3agaua O BOCCTAHOBICHMM 3aKOHA [BWXKEHMS 10 H3BECTHOM CKopocTH. IloHsATHE
IIpaBuia HaXOXJCHUS | unTerpupoBanus. O3HAKOMJIEHHE C MOHATUEM HHTErpaja U mepBooOpasHoi mid (QYHKIUU
EPBOOOPA3HBIX y=f(x). Pemenue 3amau Ha CBs3b MEPBOOOPA3HON U €€ MPOU3BOJHON, BBHIYMCICHHUE
nepBooOpa3Hoi s naHHOW QyHKIMU. Tabmuma hopMyn uis 9
HaXOKJeHUs epBo0Opa3HbIX. M3yueHue npaBuiia BbIYUCICHHS IEPBOOOPA3HOM
[IpakTuyeckoe 3aHATHE
Tema 8.2 Conepxanue yyeOHOro Matepuaia
[Tnomans KPHUBOJIMHENHOM | 3anaun, NPUBOJAIINAE K MOHATHIO ONPEACICHHOI0O HHTETpajla — O BBIYMCIICHUH IIJIOLIaaN
Tpanenuu. ®opmyna | KpHBOIMHEWHO Tpameluy, o epeMerieHnr TouKH. [IoHsTHE OmpeIeNéHHOr0 HHTErpaa.
Herorona — Jlelibnuua ['eomerpuueckuil ¥ Qu3nueckuil cMbici ompeneneHHoro naTerpana. ®@opmyna HeroToHa— 9
JleiiOHuna
KomOuHupoBanHoe 3aHsTHE
Tema 8.3 Coneprkanne yaeOHOTO Mateprana
Heomnpenenennsiii u | [lonsATHE HEOMpeIeNeHHOr0 MHTerpaa
ONPE/ICIICHHBII HHTETPIbI KombunupoBanHoe 3aHsTHE 2
Tema 8.4 Conepxanue yueOHOTO MaTepHania
[Tonstre 00 onpeieneHHOM ['eomeTpruecKuil CMBICIT ONPEEICHHOTO UHTErpasa
2

HHTCTpAJIC KaK IUIoIIaan

KPUBOJIMHEWHOY TpareLuy

KombunnpoBanHoe 3aHsTHE

Tema 8.5
OrnpeieneHHbI HHTETPa B

IIpodecconanbHO-0pHEHTHPOBAHHOE
MOJY.J1s1)

cojmep:xkaHue  (Colep:KaHHe  MPUKIATHOTO
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KU3HU ['eometpuueckuii cMbica ompeneneHHoro unrerpaita. Gopmyna Heiotona - JleitOuua.
Pemenue 3a1a4 Ha MprMEHEHNE HHTETPajIa JUTs BBIYUCIICHHS (PU3NYESCKUX BENMYUH U
Iomaaen
[IpakTuueckoe 3aHsTHE 4
Tema 8.6 Conepxanue yueOHOTO MaTepHaia
Pemenue sagad. | [epooOpasnas Gynkuum. [IpaBuna HaxoxeHus neppoodpasHsix. Ee mpumenenune
IlepBooOpasnas dynkuun, ee | Konrponsuas pabora 2
TIPUMEHEHHE
Pa3pen 9. 18
Crenenn u KOpHH. OK-01, OK-02, OK-
Crenennas QyHKIus 03, OK-04, OK-05,
Tema 9.1 Copneprkanne yyeOHOro Matepuana OK-07
Crenennas QyHkuus, ee . y _n
cBoficTRS HOIj?ITI/Ie KOpHS N-0¥ CTueHeHI/I 13 ZI€I/IC}‘BI/IT€JH>HOFO yncna. OyHkiun y = VX X
cBoiicTBa u rpaduku. CBoiicTBa KOPHS N-0i CTEMeHH 4
KomOunupoBanHoe 3aHsTHE
Tema 9.2 Coneprkanne yyeOHOro Matepuana
[TpeoGpa3oBanue [IpeobpazoBanue NPPAIMOHATHHBIX BHIPAKECHUH
BBIPQXEHUI ¢ KOPHAMU N- [IpakTHyeckoe 3aHATHE 4
Oii CTEIEHH
Tema 9.3 Coneprkanne yaeOHOTO Mateprana
CpoiicTBa CTEIIEHU ¢ | [lonstre crenenu ¢ JHOOBIM paIMOHANIBHBIM MoKa3aTeneM. CTeneHHble QYHKINU, UX
paIOHATEHBIM U | cBoiicTBA U rpaduku
ACHUCTBUTEIIBHBIM KoMOUHMPOBAHHOE 3aHATHE 4
MOKa3aTesIMH
Tema 9.4 Conepxanue yueOHOTO MaTepHania
Pemenue uppalroHaIbHbIX PaBHOCHIIBHOCTD HPpALlIOHANBHBIX YPAaBHEHUH 1 HEPaBEHCTB. METO/IBI UX PEIICHUSL.
YPaBHEHUH ¥ HEPAaBEHCTB Pemenne vppanroHaabHBIX YPaBHEHHMI W HEPABEHCTB
[IpakTryeckoe 3aHATHE 4
Tema 9.5 Conepxanue yueOHOTO MaTepHania
Crenenu u KOpHHU. | Ompenenenue creneHnon Gpynknuu. Vicrons3oBanue ee CBOWCTB MU pelIeHUMYPaBHEHUN U )

Crenennas QyHKIus

HEpPABEHCTB
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Konrponbhas padota

Paznen 10. [Toka3arenbHas 16
(yHKuns OK-01, OK-02, OK-
Tema 10.1 Conepxanue yueOHOro MaTepuana 03, OK-04, OK-05,
[okasarenbHas (byHKHI/ISI, Cremens ¢ IIPOU3BOJIEHBIM JEHCTBUTEILHBIM IOKA3aTEIIEM. OHpGI[GJIeHI/ICHOKaZiaTeHBHOﬁ OK-07
€¢ CBOHCTBA ¢yHkImu, ee cBoiicTBa M rpaduk. 3HAKOMCTBO ¢ MPUMEHEHHEM MOKA3aTeIbHON (DYHKIHN.
Pemenne mokazarenpHbIX ypaBHEHHH (DYHKIMOHAIBHO- FPaQUuecKiuM METOAOM 4
KomOuHupoBaHHOE 3aHsTHE
Tema 10.2 Copneprkanne yyeOHOro Matepuana
Pemenue  mokaszarenbHbIX | PemeHne mokasaTenbHBIX YpaBHEHHH METOJOM YPAaBHHBAHHUS MOKA3aTeNeH, METOAOM
ypaBHEHUIA 11 HEPABEHCTB BBEJ/ICHHS HOBOW MepeMeHHOH, QyHKIMOHabHO-TpadguyeckuM MetonoM. Perenue
[10Ka3aTeIbHbIX HEPABEHCTB 6
IIpakTuyeckoe 3aHATHE
Tema 10.3 Coneprkanne yaeOHOTO Marepuana
Pemenue cucteM Mmoka3aTelbHBIX YpaBHEHHI
Cuctembl  mokazaTenbHbix | KomMOuHMpoBaHHOE 3aHsTHE 4
ypaBHEHUHU
Tema 10.4 Conepxanue yueOHOTO MaTepHania
Pemenne 3a1a4. | PemeHne moka3aTeNbHBIX YPaBHEHHMII METOJOM YpaBHMBAHHUA IOKA3aTeNed M METOIOM
[MokazarenpHast QyHKIMSA BBE/ICHUSA HOBOW MEPEMEHHOi. Pemenne mokasaTenabHbIX HEPABEHCTB
KonTtponbHas pabota 2
Paznen 11. Jlorapudmsl. 20
Jlorapupmuyeckas OK-01, OK-02,
(yHKuHnA OK-03, OK-04,
Tema 11.1 Copnepxanne yueOHOro Marepuana OK-05, OK-07
Jlorapudm gucna. | Jlorapupm uucna. JlecATHUHBIA U HATYpaNbHBI JorapudMbl, YUCIO €
HecATHyHbIN 1 | KoMOUHHMPOBAHHOE 3aHATHE
HaTypaJbHBIH  JIOrapuQmsl, 4
YUCIIO €
Tema 11.2 Conepxanue yuaeOHOTO MaTepHania
CaoiicTBa norapudmoB. | CpoiictBa norapudmoB. Omepanus JorapuMUPOBAHKL.
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Oneparust KomOunupoBanHoe 3ansTHE 4
jorapumMupoBaHus
Tema 11.3 Cozepxanue yueOHOTO Matepuania
Jlorapudmuueckas Jlorapudmuueckas QyHKIUA U €e CBOICTBA
(yHKIMSA, ee CBOKWCTBA KomOunupoBanHoe 3aHsTHE 2
Tema 11.4 Pemenue Conepxanue yueOHOTO Matepuaia
TIOrapHPMUYECKHX onsTie norapumudeckoro ypasuenus. Onepauus MOTEHIMPOBaHKMS. TpH OCHOBHBIX METOJA
YPABHEHHUi U HEPABCHCTB pelieHHsT  JIOTapU(MUYECKHX  ypaBHCHWH:  (YHKIMOHATBHO-TpAhUUCCKUH,  METOJ
MOTEHIUPOBAHMUS, METO/l BBE/ICHUS HOBOH TepeMeHHOM. Jlorapudmmdeckue 4
HEpaBEHCTBA
IIpakTuyeckoe 3aHATHE
Tema 11.5 Conepxanue yueOHOTO MaTepHania
Cucrembl JorapuMHIECKUX ANTOpUTM peLIeHUs] CHCTEMbl YpaBHEHMH. PaBHOCHIBHOCTH JOrapu(pMHYECKUX
ypaBHEHUH YpaBHEHHUH 1 HEPABEHCTB
[IpakTudeckoe 3aHsTHE 2
Tema 11.6 IIpodeccnonaibHO-0pHEHTHPOBAHHOE cojep:kaHue  (CofepKaHHe  NPHKJIATHOIO
Jlorapudwmsl B mpupoae u MOYJIsl)
TEXHHKE [lpumenenue norapudma. Jlorapudpmuyeckas crupains B npupoge. Ee Matemarnyeckue
CBOMCTBA 2
[IpakTuyeckoe 3aHATHE
Tema 11.7 Conepxanne yueOHOTO MaTepHania
Pewenne 3agad. | Jlorapupmuueckas QyHkuus. Pemenue npocTefmx jgorapudMUYECKUX ypaBHEHHH
Jlorapugmsl. KonTtponsHas pabota 2
Jlorapudpmuueckas
byHKIIUS
Paznen 12. 10
MHo:xecTBa. JJIeMEHTBI
Teopuu rpagos
Tema 12.1 Conepxanue yuaeOHOTO MaTepHania
MHuoecTBa [lonsitue mMuokecTBa. [TogMHOKecTBO. Omeparuu ¢ MHOKECTBAMH )

KombunupoBanHoe 3aHsTHE
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Tema 12.2

Omneparuu ¢ MHOKECTBAMU

IIpodecconaibHO-0pPHEHTHPOBAHHOE
MOyJIsl)

comep:kaHue  (coaep:KaHHe  MPUKIATHOTO

Onepaulm ¢ MHOXecTBaMH. Pemenne MIPUKIIAIHBIX 3aJ1aq

[IpaxTiueckoe 3aHsTHE 2
Tema 12.3 Coneprkanne yyeOHOro Matepuana
I'padbr [Tonsitue rpada. CrszHbli rpad, aepeBo, UK Tpad Ha MIOCKOCTH
[Ipaktuueckas padbota 4
Tema 12.4 Conepxanue yueOHOTO MaTepHaia
Pemenne 3a1a4. | Onepauuu ¢ MHOKeCTBaMU. ONUCaHKUE PEANIbHBIX CUTYALMH ¢ OMOLIBI0 MHOXKECTB.
MmuoxectBa, I'padpl U ux | [Ipumenenne rpahoB K pelleHHIO 3a1ad
IPUMEHEHUE Kontponbnas pabora 2
Pazpen  13.  DaemeHtsl 14 OK-01, OK-02,
KOMOHHATOPHUKH, OK-03, OK-04,
CTATHCTHKM M TeOpHH OK-05, OK-07
BEPOSITHOCTEI
Tema 13.1 Conepxanune yueOHOTO MaTepHania
OcHOBHbIE NOHATHS | [lepecTaHOBKY, pa3MELICHHUS, COUETAHHUS.
KOMOMHAaTOPUKHU 2
[IpakTuyeckoe 3aHATHE
Tema 13.2 Conepxanne yueOHOTO MaTepHania
CoOpItHe, BEPOATHOCTb | COBMECTHbIE M HECOBMECTHBIE COOBITHA. TeopeMbl O BEpPOATHOCTH CYMMbI COOBITHA.
cobbiThs.  CrnokeHHe ¥ | VcioBHas BEPOSATHOCTh. 3aBHCHMBIE M HE3aBHCHMBIE COOBITHS. TEOPEMBI O BEPOSATHOCTH
YMHOXEHHE BEPOSATHOCTEN TIPOM3BEICHHS COOBITHIA. 9
KomOuHupoBanHoe 3aHsTHE
Tema 13.3 IIpodeccnonaibHO-0pHEHTHPOBAHHOE cofepkaHue  (ComepKaHHe  NPHKJIATHOIO
BepostHOCTh B | MOAY.JIA)
poeCCHOHATBHBIX OTHoCHTeNbHAs YacTOTa COOBITHSA, CBOMCTBO ee ycToifumBocTH. CTaTUCTHYECKOe
3a71a4ax ompeneneHue BeposTHOCTU. OLeHKa BEPOSTHOCTH COOBITUS
[IpakTuyeckoe 3aHATHE 2
Tema 13.4 Coneprkanne yueOHOrO Matepuana
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JIucKkpeTHas ciydaiinas | Buasl ciydaiinbix BemmanH. OnpeseneHne AMCKPETHO! CTy4aiHON BETHIHHBL 3aKOH
BEJIMYKHA, 3aKOH ee | pactpeneneHus IUCKPETHOU CIy4alHOM BENMYMHBL Ee 4MCIOBBIE XapaKTEPHCTUKH
pacnpezneneHus KombunupoBanHoe 3ansTHe 2
Tema 13.5 Conepxanune yueOHOTO MaTepHaia
3agauM  Mmarematnueckod | Bapuarmouswiii  psim. [lomuron vactor u rucrorpamma.  CTaTHCTHYECKHE
CTaTUCTUKH XapaKTEPUCTHKU PsJa HAOMIOAEMBIX JJaHHBIX
KombunupoBanHoe 3ansTHe 5
Tema 13.6 IIpodecconanbHO-OpHEHTHPOBAHHOE cojgep:kanue  (cogep:kaHue  NPHKJIATHOTO
CocraBneHue  TaOnMLl U | MOAYJISA)
JMarpaMM Ha NpaKkTHKe IlepBuunas 00pabOTKa CTaTUCTUUYECKUX JAaHHBIX. I'paduueckoe UX MpeiCTaBICHUE.
HaxoxzaeHue cpeHUX XapaKTepUCTHK, HAOII0aeMbIX JaHHBIX )
IIpakTuyeckoe 3aHATHE
Tema 13.7 Copnepranne yyeOHOro Matepuana
Pemenue 3aa4. DneMeHTHI Onementsl koMOuHatopuku. CoObITie, BepOATHOCTb COObITHS. CIOKEHNE U YMHOKEHHE
KOMOUHATOPUKH, BEPOATHOCTEN
CTaTUCTUKU n  teopun | KontposbpHas pabota 2
BEPOSATHOCTEM
Pa3nen 14. YpaBHeHus u 22
HepaBeHCTBa OK-01, OK-02, OK-
Tema 14.1 Conepxanne yueOHOTO MaTepHania 03, OK-04, OK-05,
PaBrOCHIIBHOCTD PaBHocuibHOCTE  ypaBHeHMH U HepaBeHCTB. OmpeneneHus. OCHOBHBIE — TEOPEMBI OK-06, OK-07
YPaBHEHUH M HEPABEHCTB. PaBHOCHJIBHBIX TEPeXoJax B YpaBHEHMAX M HepaBeHCTBaxX. OOmMe MeTOAbl pelleHus TIK...
OO1mue MeTo/IbI pemeHns ypaBHEHHUH: Tepexo/] OT paBeHCTBA (PYHKIMH K paBEHCTBY apryMEHTOB Ui MOHOTOHHbIX 4
(yHKIMH, METO/T pa3oXeHHU Ha MHOXKHUTENHU, METO/l BBEJICHUSI HOBOM
nepeMeHHoH, (QYHKIMOHATbHO-TpaQUuecKii MeTox
IIpaxkTnyeckoe 3aHsTHE
Tema 14.2 Conepxanue yuaeOHOTO MaTepHania
I'padpuueckuii MeToA | O0ume MeToIbl pPelieHHs HEepaBeHCTB: MEPeXOi OT CPaBHEHHS 3HAYEHUMH QYHKIMH K
penieHus YPaBHEHWH, | CPaBHEHMIO 3HAYCHHI apryMEHTOB U1 MOHOTOHHBIX (YHKIUH, METOX HHTEPBAIOB,
HEPaBEHCTB (QyHKUMOHANBHO-Tpaduueckuii MeToA. I'papuueckuil MeTo] peleHus ypaBHeHUH U 4

HCPAaBCHCTB
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KombunupoBanHoe 3aHsTHE

Tema 14.3 Conepxanue yueOHOTO MaTepHania

YpaBHEHHs M HEPABEHCTBAC Onpenenenne Monyis. Packpeitne Momyns mo ompeneneHuto. I[Ipocteiinime ypaBHEHUS U

MOJyJIeM HEpaBEHCTBA C MojyJeM. [IpuMeHeHHe pPaBHOCHIBHBIX MEPEXOMOB B ONPENEIECHHBIX THIAX
ypaBHEHUI ¥ HEPABEHCTB C MOAYJIEM 4
KomOuHupoBaHHOE 3aHsTHE

Tema 14.4 Conepxanue yueOHOTO MaTepHaia

YpaBHeHHA U HEPABEHCTBAC | 3HAKOMCTBO C MapameTpoM. [IpocTeiimie ypaBHEHHS W HEPABEHCTBA C ApaMETPOM

lapaMmeTpamMu KomOunupoBanHoe 3aHsTHE 4

Tema 14.5 IIpodeccnonaibHO-0pHEHTHPOBAHHOE cojep:kaHue  (Cofep:KaHHe  NPHKJIATHOIO
MOYJIsl)
Pemenue TekcToBbIX 3a/a4 MPO(ECCHOHATBHOIO COAEPKAHUSA

CocraBnenne wu pemenue | lIpaktuueckue 3aHATHA 4

NPO(eCCUOHANBHBIX 33724

C IIOMOLIBI0 YpaBHEHHU

Tema 14.6 Copnepxanne yyeOHOro Matepuana

Pemienne 3anad. YpasueHusd | OOuque METO/bI PENICHAS YpaBHEHMI. YpaBHEHHS M HEPABEHCTBA C MOJYJIEM H C

HEPaBEHCTBA rnapameTpamu 9
[IpakTuyeckoe 3aHATHE

Koncynbrarms 2

IpomexkyTounasi aTrectanus (JK3ameH) 4

Bcero: ‘ 280

ITo kascooil mene onucvigaencs cooepxcanue yuedHo2o Manepudaid (8 OUOAKNUYECKUX eOUHUYAX), HAUMEHOBAHUS HEOOXOOUMbLX TAOOPAMOPHLIX, NPAKMUYECKUX U UHbIX 3AHAMUIL.
Obvenm uacos onpedensiencs no kaxcoot nosuyuu cnoidya 3.
*TIpogheccuonanvro-opueHmuposantoe cooepicaniie Modxcem Obimy pacnpedenero no pazoenam (memam) uny CKoHyeHmpuposaro 6 pasoene Ilpuxiaonoti mooyis
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3. YeaoBus peaausanuu mporpamMmbl 001eo0pa3oBatebHO JHCHUMILTMEBL « MaTeMaTHKay.

3.1 I[J'IH peajin3dalin nporpaMmbl THCHHIIJIMHBI JOJIZKHBI ObITh
NMPETYCMOTPEHLI CJICAYIOIIUE CIIEHMATbHBIC NOMCICHUA:
Peanuzanus IIporpaMmbl  TUCHUIIJIMHBI Tp€6y€T HaJIU4Hs y‘I€6H01"0 KaOWHeTa

MAaTCMAaTHKH.

O6opynoBanue yueOHOro kKabOUHETa:

OcBoeHue MporpaMMbl y4yeOHOW AUCHMILIUHBI «MaTemaTuka» Mpeanonaract
Haguure B @I'BOY BO "KHUTY" KTK, B koTopoM peanusyercs oOpazoBaTelbHas
nmporpaMma cpegHero oomero oopaszoBanusi B mpenenax ocsoenusi OIIOIT CIIO na
0aze OCHOBHOro 001Iero oOpa3oBaHUs, y4eOHOro KaOWHETa, B KOTOPOM HMEETCA
BO3MO>KHOCTh OOECHeUnuTh CBOOOAHBIM AocTyn B VHTepHET BO BpeMs y4eOHOro
3aHATUA U B IEPUOJ BHEYYEOHOM NEATEIBHOCTH 00YUarOIIHUXCS.

[Tomemienue kaOuHera yaoBieTBopsieT TpeOoBaHus CaHUTapHO-3MUIEMHUO-
norudeckux npasui u HopMaTtuBoB (CanlluH 2.4.2 Ne178-02) 1 ocHaIleHO TUTIOBBIM
o0opyJ0BaHUEM, VYKa3aHHBIM B HACTOSALUMX TpeOOBaHUAX, B TOM YHCIE
CHEUAIN3UPOBAaHHON ydueOHON MeOenpl0 M CpeACTBaMU OOYUYEHHsS, JOCTATOUYHBIMU
JUTSI BBITIOJTHEHUS TpeOOBAaHUM K YPOBHIO TIOJITOTOBKU O0YYAIOIITUXCS.

B kabunHeTe umeeTcs MyJIbTUMEIUHHOE 000PYI0BAHHE, TOCPEACTBOM KOTOPOTO
YYaCTHUKU 00pa3oBaTeIbHOrO IMpollecca MOTYT MPOCMATPUBATH BU3YaAIBHYIO
uH(pOPMAIMIO 0 MaTeMaTHKe, CO37aBaTh IPE3CHTAINH, BUIACOMATEpUAJIbl, HUHbBIC
JOKYMEHTBHI.

B coctaB yueOHO-METOIMYECKOTO U MaTepUalIbHO-TEXHUUECKOTO0 O0eCcreueHus
porpamMmbl y4eOHOM AMCHMIUIMHBI «MaremMaTuka» BXOIAT: MHO20DYHKYUOHATbHBIU
KOMNJeKC npenooasameisi, HazusaoHvle NOcoOus (KOMHWIeKmvl YYyeOHuIX maodauy,
NIaKamos, HACMEHHbIX Kapm, HOPmMpemos GulOAoWUXcsi YYeHblX U Op.);
UHDOPMAYUOHHO-KOMMYHUKAMUBHbIE  CPeOCmBa;  IKPAHHO-38YKO8ble  NOCOOUsL,
KOMNJIEKM MeXHUYecKou OOKYMEeHmayuy, 8 moMm Uucie Hnacnopma Ha cpeocmeda
obOyuenus, UHCMPYKYUU HNO UX UCHONIb30GAHUIO U MeXHuUKe 0Oe3onacHocmu;
oubuomeunvllti  QoHO.

3.2. Hugopmayuonnoe obecneuenue 0oyuenusn

B 6ubnnoreunsiit poH BXOAAT YYEOHUKH, yUEOHO-METOINYECKIUE KOMILJIEKTHI
(VYMK), o6OecneunBaronme OCBOEHHE Y4eOHOM mUCHUIUIMHBI «MaTtematukay,
PEKOMCHIOBAaHHBIC WJIM JIOMYIICHHBIE I HWCIOJB30BaHUS B TPO(HECcCHOHATBHBIX
00pa3oBaTeNbHBIX OPTaHMU3AIUAX, PEATU3YIOMUX 00pa30BaTEIbHYI0 MPOTPAMMY
cpeaHero obmero oOpazoBanms B mpenenax ocBoeHus OIIOIT CIIO na 6ase
OCHOBHOTO 00111eTO 00pa30BaHUsI.

bubnuoreunslil GoHA AONMOJHEH SHUUKIIONEIUSIMHU, CIPABOYHUKAMH, HAYYHOU
Y Hay4YHO-TIONYJIIPHOM JIUTEPATYPOH U APYTOM JINTEPATYPOH IO MATEMATHKE.
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B mnpomecce ocBoeHusi mporpammbl y4eOHOM IUCHUIUIMHBI «Martematukay
CTYJCHTBHl UMEIOT BO3MOXKHOCTh JOCTYIa K 3JCKTPOHHBIM YYEOHBIM MaTepHajiaM o
MaTeMaTUKe, UMEIOIIMUMCSA B CBOOOJHOM JoCTylne B ceTu MHTepHeT (3Je€KTpOHHBIM
KHHUIaM, TPAaKTUKYMaM, TECTaM).

Mna evinonnenus npakmuueckux 3a0aHULl CHMYOeHmam HeoOX00uMo umems
npocmoti U yeemmuvle KapaHoawiy, AUHEUKy, JNACMUK, YUupKylb, MPAHCNOPMUp U
KanoKyasmop',

OcHoBHas JauTEeparypa
[Tpu n3ydeHnn AUCIUIUIMHBI «MaTeMaTuKa» B KaueCTBE OCHOBHBIX UICTOUHHKOB
uH(pOpMaIIN PEKOMEHIYETCSl UCIIOJIb30BaTh CIEIYIONIYIO JIUTEPATypy:

OcHOBHBIE HCTOUYHHKH
HHoOpMaALIMU

1.Matematuka: YueOnuk / bammakos
M.U. — DOnektpoH. nad. — Mockaa:
KnoPyc, 2022 .— 394 c.

KosndecTBo 3K3eMILISIPOB

ObC https://book.ru/
https://book.ru/book/943210
Hoctyn ¢ mo6oi Touku MaTEpHET
niociie perucrpanuu agpecos KHUTY
3bC https://book.ru/
https://book.ru/book/939104
Hoctym ¢ mo6oii Touku MuTepHeT
nociie perucrpanuu agpecos KHUTY
BBC https://urait.ru/
https://urait.ru/viewer/algebra-i-
nachala-analiza-511954#page/14
Hoctym ¢ nmo6oii Touku MuTepHeT
niocsie perucrparuu agpecos KHUTY

2.Maremaruxka. [Ipaktukym: YueOHo-
npakTuyeckoe nocooue / bammakon
M.U. — DnextpoH. 1aH. — Mockaa:
KnoPyc, 2021 — 294 ¢

3.Anrebpa u Havasa aHaIM3a: yaeOHoe
noco6ue s cro / H. B. boromonos.
— DNeKTpoH. naH. — MockBa:
FOpaiit, 2022 — 240 c.

4 Marematuka : yueOHUK 1715 crio / H.
B. boromomnos, I1. 1. CamoiiieHko. —
5-€ u3., nep. u Jom.— DJIEKTPOH.
naH. — Mocksa: FOpaiit, 2022 .— 401
C

OBC https://urait.ru/
https://urait.ru/book/matematika-
511565

Hoctyn c¢ mo6oit Touku WHTEpHET
riocsie perucrpanuu aapeco KHUTY

JlonoJiHUTEIbHAS JIUTEPATypPa

B kauecTBe JOITOJIHUTCIBbHBIX HCTOYHHUKOB I/IH(l)OpMaI_II/II/I PECKOMCHAYCTCA

HCHOJIB30BaTh CIECIYIOUIYIO JUTEPATYPY:

JlonoHuTE IbHBbIE HCTOYHUKH
HHpoOpMaALMH

KoumnuyecTBo 3Kk3eMILISIPOB

1.IlpakTrdecKue 3aHATHS 10 MAaTEMAaTHKE
B 2 4. YacTs 1 : yueGHOE mocobue ais
crno / H. B. boromonos. — 11-e u3n.,
nep. U 1on .— DJEKTPOH. JaH. —

OBC https://urait.ru/
https://urait.ru/book/prakticheskie-
Zanyatiya-po-matematike-v-2-ch-chast-1-
512668
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https://book.ru/
https://book.ru/book/943210
https://book.ru/
https://book.ru/book/939104
https://urait.ru/
https://urait.ru/viewer/algebra-i-nachala-analiza-511954#page/14
https://urait.ru/viewer/algebra-i-nachala-analiza-511954#page/14
https://urait.ru/
https://urait.ru/book/matematika-511565
https://urait.ru/book/matematika-511565
https://urait.ru/
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-512668
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-512668
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-512668

Mocksa: FOpaiit, 2022 .— 326 c.

Hoctyn ¢ nmo6oit Toukn MaTEpHET Toce
peructpanuu agpeco KHUTY

2.IIpakTH4ecKue 3aHITHS IO MAaTEMAaTHKE
B 2 4. YacTs 2 : yueGHOE mTocodue s
crno / H. B. boromonos. — 11-¢ u3n.,
nep. U J0n.— DJIEKTPOH. JaH. —
Mocksa: FOpaiit, 2022 .— 251 ¢

OBC https://urait.ru/
https://urait.ru/book/prakticheskie-
zanyatiya-po-matematike-v-2-ch-chast-2-
512669

Hoctyn ¢ moboi Touku MHTEpHET mocie
peructpanuu agpeco KHUTY

4. Owmennpuenko, B. II. Maremaruka:

yuebnuk / B.II. Owmenbuenko, H.B.
Kapacenko. — MockBa : MH®PA-M,
2023. —349 ¢

IBC «Znaniumy
URL:https://znanium.com/catalog/product/

1910544
Pexxum nocryna: no nognucke KHUTY

5. [llunoga, JI. 1. MaremaTtuka: yuyeOHOE
nocobue / JI.U. Illunosa, A.E. IlIumnos.
— Mockga : UH®PA-M, 2020. — 238 c.

IBC «Znaniumy
URL:https://znanium.com/catalog/product/
1127760

Pexxum nocryna: no nognucke KHUTY

BHeKTpOHHLIe HCTOYHHUKH I/IH(l)OpMalll/II/I

[Ipn n3ydyeHnn nucUIUIMHbL «MaTteMaTrnkay npeayCMOTPEHO UCITOIb30BAHUE

QJICKTPOHHBIX UCTOYHHUKOB I/IH(I)OpMaI_[I/II/II

1. Onexrponnsiii karagor YHULl KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/
2. OBC «Jlaub»:Pexxum poctyma: https://e.lanbook.com

3. O0pasoBarenbHas wiathopma «FOpaii: Pexxum nocrtymna: https://urait.ru/
4. 9bC «Znanium.comy: Pexum goctyna: http://znanium.com/
6. Hayunas snextponnas 6ubianoTeka https://elibrary.ru/
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https://urait.ru/
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2-512669
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2-512669
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2-512669
https://znanium.com/catalog/product/1910544
https://znanium.com/catalog/product/1910544
https://znanium.com/catalog/product/1127760
https://znanium.com/catalog/product/1127760
http://ruslan.kstu.ru/
https://e.lanbook.com/
https://urait.ru/
https://elibrary.ru/

4. KoHTpO.Ib M OLIeHKA Pe3yIbTATOB 0CBOEHHS 0011e00pa30BaTeIbHOM JUCIHILIHHbBI

Kontpoas u omeHka pe3yabTaToB OCBOCHUS OOIIE00pa30BATEIBHOW —UCIIUILTHHEI
PacKpBIBAIOTCS Yepe3 IUCIUIITMHAPHBIC PE3YJIbTAThl, HAMIPABICHHbIE HA (OPMUPOBAHUEOOIIHX
1 PO ecCHOHATBHBIX KOMIETEHIHH 10 pa3aeaM | TeMaM Cofiepikanus yueOHOro MaTepuania.

Oo0masi/mpodeccuonaibHas Pazngen/Tema Tun oneHouHbIX
KOMIeTeHIIHsI MepOonpUSITHS
OK 01. Bribupath croco0b! P1,Temall, 1.2,1.3M-0/c° 14,15, 1.6 TectupoBanue
peLLeHIs 32734 P2, Temni 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VCTHBII 0mpoc
npodeccHOHANTBHON P3, Temrr 3.1, 3.2, 3.3 MT-o/c, 3.4 Maremarudeckuii
ESTEBHOCTH P4, Temni 4.1,4.2,4.3,44,45,46,4.7 HKTAHT
[l-o/c, 4.8,4.9,4.10,4.11
PUMEHHUTETBHO P 5, Tess 5.1, 5.2 WHauBuIyanbHast
K pasjiIMYHbIM KOHTCKCTaM P 6, Tembl 61, 62, 63, 64, 65, 66, 6.7 CaMOCTOATCIIbHAsA
Tl-o/c, 6.8, 6.9, 6.10 I-o/c, 6.1 pabora
P7, Temnr 7.1,7.2,73,74,75,7.6, 7.7 Ipencrasnenue
[I-0/c,7.8,7.9, 7.10 TT-o0/c, 7.11, 7.12, pe3yJIbTaToB

7.13,7.14,7.15,7.16, 7.17
P 8, Temr 8.1, 8.2, 8.3, 8.4, 85, 8.6

TNPAKTUYECKUX paboT
3amuTa TBOPUECKUX

P9, Tems 9.1,9.2,9.3,94,95 padot
P 10, Tems 10.1, 10.2, 10.3, 10.4 3amura
P 11, Tems 11.1, 11.2, 11.3 T-o/c, MHIMBHIYaTbHbIX
11.4,115, 11.6 TT-o/c, 11.7 NPOEKTOB
P12, Temrr 12.1, 12.2,12.3,12.4 KoHTponbHas pabota
P13, Tems1 13.1, 13.2, 13.3, 13.4, 135 BhITONHEHIE
IT-ofc, 13.6 9K3aMEHAIIMOHHBIX
P 14, Tems1 14.1, 14.2, 143, 14.4, 145 S
IT-o/c, 14.6

OK 02. Ucmons3oBath P1,Temall, 1.2,1.311-0/c,1.4,15,1.6 TectupoBanue

COBPEMCHHBIC CPEJICTBA MTOMCKA,

P2, Temr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

VYeTHBIN orpoc

AHAIW32 U HHTEPIIPETAINT MaremaTnueckui
HHBOpMAITHH, P4, Temr1 4.1,4.2,4.3,4.4,45,4.6,4.7 TMKTAHT

PMAtbH, M-olc, 4.8, 4.9, 4.10, 4.11
UH(OPMAIIMOHHBIE TEXHOTIOTHH P 5 Temer 5.1 5.2 NunuBuayanbHas
IUIS BBITIOJIHCHUA3a4a4 P 6’ TeMsl 61’ 6.2 6.3 64 65 6.6.6.7 CaMOCTOATECIIbHAA
npodeccHonanbHoM Tl-o/c, 6.8, 6.9, 6.10 I-o/c, 6.11 pabora
ACATCIIBHOCTH P7 Temn 7.1,7.2,73,74,75,76, 7.7 IIpencraBnenne

I1-0/¢,7.8,7.9, 7.10 [T-o/c, 7.11, 7.12, pe3yabTaTOB

7.13,7.14,7.15,7.16, 7.17

P 8, Temr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1, 9.2, 9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temrr 11.1, 11.2, 11.3 I1-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

TPaKTHIECKUX padoT
3ammra TBOPYECKHX
pabot

BaIJ_II/ITa WHIUBUIYAIBHBIX

MIPOEKTOB

S [Tpogheccuonanvroe-opueHmupoBanHoe coOepucanue
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P12, Temr1 12.1,12.2,12.3,12.4 KonTponsHas pabora
P 13, Tembr 13.1, 13.2, 13.3, 13.4, 135 Brinmonuenue
IT-o/c, 13.6 9K3aMEHAI[MOHHBIX
P 14, Tewst 14.1, 142, 14.3, 14.4, 145 -
IT-o/c, 14.6
OK 03. [TmanupoBath u P1,Temall, 1.2,1.311-0/c,1.4,15,1.6 TectupoBanue
PEaH30BBIBATh COOCTBEHHOE P2 Tempr2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YeTHblit ompoc
npo(heCCHOHANBHOE M THYHOCTHOE g i’ ?l:eMH 5;11' ?:122’ 3;% HA:OAfC’435.44 6 47 MaremaTuueckuit
, Temb1 4.1,4.2,4.3,4.4, 45,46, 4.
PasBIITHE, Tl-ofc, 4.8, 4.9, 4.10, 4.11 AMICTAtT
IpeIIPUHAMATEICKYIO P 5. Tews 5.1 5.2 WuauBuayansHas
JeSTENHOCTD B CaMOCTOSATENIbHAS

npodeccuoHaNbHON chepe,
HCTIONb30BATh 3HAHHS 110
(MHAHCOBO¥ rPaMOTHOCTH B
Pa3INYHBIX KHU3HEHHBIX

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Teme 7.1,7.2,73,7.4,75,76,7.7
IT-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

pabota [IpeacraBnenue
pEe3yJIbTaToB
TMPAKTHYECKUX padoT
arura TBOPYECKHX PAOOT

CUTYaIUIX P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amnmra
P9, Tems 9.1, 9.2, 9.3,9.495 WHUBUAYAIbHBIX
P 10, Temnt 10.1, 10.2, 10.3, 10.4 MIPOCKTOB
P11, Temsr 11.1, 11.2, 11.3 IT-0/c, KontposbHast paGota
11.4,115, 11.6 TT-o/c, 11.7 BLIMOIHEHHE
P12, Tems1 12.1,12.2,12.3, 12.4 YK3aMCHALOHHBIX
P13, Tems1 13.1, 13.2, 13.3, 13.4, 135 sanaHmi
IT-o/c, 13.6
P 14, Tems1 14.1, 14.2, 14.3, 14.4, 145
II-o/c, 14.6
OK 04. D¢ dextuBHO P1,Temall 1.2,1.31-0/c,14,15,156 TectupoBanue
B3aUMO/IEIICTBOBATh U P2, Temr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YeTHBIN oIpoc
paboTath B KOJUIEKTHBE K P3, Temni 3.1, 3.2, 3.3 1T-0/c, 3.4 Maremarnueckuit
KOMAHIe P4, Temr1 4.1,4.2,4.3,4.4,45,46,4.7 KTAHT
IT-o/c, 4.8,4.9,4.10,4.11 VB TyabHAS
P 5, Temsi 5.1, 5.2 Y
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 camocTosTeIbHaA
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabota IIpesicTapienue
P7 Temn 7.1,72,7.3,74,75,76,7.7 pe3yJIbTaToB

[I-0/c,7.8,7.9, 7.10 TI-o0/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17
P 8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

TNPaKTUYECKUX paboT
3amuTa TBOpUECKUX paboT
3amura

P9, Tems 9.1, 9.2, 9.3,9.4,95 WHIUBUIYaIbHBIX
P 10, Tems 10.1, 10.2, 10.3, 10.4 MIPOEKTOB
P11, Tems: 11.1, 11.2, 11.3 IT-0/c, KOHTpOJ'IBHaSI pa60Ta
11.4,115, 11.6 [T-o/c, 11.7 BLIMTOTHEHHE
P12, Tems 12.1,12.2,12.3,12.4 K3aMEHAIHOHHBIX
P 13, Tems 13.1, 13.2, 13.3, 13.4, 13,5 A EHH
IT-o/c, 13.6
P 14, Tems1 14.1, 14.2,14.3, 14.4, 14,5
II-o/c, 14.6

OK 05. OcyImecTBIATh YCTHYIO P1 Temall 1.2,1.311-0/c,14,15/1.6 TectupoBanue

U IIMCBMCHHYIO

P2 Temsi 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temmr 3.1, 3.2, 3.31-0/c, 3.4

VYeTHBI onpoc
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KOMMYHHKAIIUIO Ha
TOCY/IAPCTBEHHOM SI3bIKE
Poccuiickoit ®enepaimi ¢
YYETOM 0COOEHHOCTEN
COILIMATIEHOTO M KYJIbTYPHOTO
KOHTEKCTa

P4, Temr1 4.1, 4.2,4.3,4.4,45,4.6,4.7
II-o/c, 4.8,4.9, 4.10, 4.11

P5, Temsr 5.1, 5.2

P1,Temall, 1.2,1.311-0/c,1.4,15,1.6
P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temrr 3.1, 3.2, 3.31-0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,45,46,4.7
II-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temst 5.1, 5.2

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

MaremaTtuueckuii
JHUKTAHT
WNuauBuayanbHas
CaMOCTOATCIIbHAS
pabora
[IpencraBnenue
pe3yabTaTOB
TIPAKTHIECKUX padoT
3amyTa TBOPUECKUX

I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabor

P7 Temn 7.1,7.2,73,74,75,76, 7.7 3amura

Ml-0/c,7.8,7.9, 7.10 Tl-o/c, 7.1, 7.12, HH MBI Ty A TbHBIX

7.13,7.14,7.15,7.16, 717 HpoeKTon

P 8, Temnt 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KOHTpO/IbHas paGoTa

P9, Temsn 9.1, 9.2, 9.3, 9.4,95 BLIIOMHCHIE

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temst 11.1, 11.2, 11.3 TT-ole, JISAMCHATIHORHBIX

11.4, 115, 11.6 TI-o/c, 11.7 At

P12, Temr1 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

II-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 145

IT-o/c, 14.6P 9, Temr1 9.1, 9.2, 9.3,

9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TI-0/c,

11.4, 115, 11.6 IT-o/c, 11.7

P12, Temrr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Tems1 14.1, 14.2, 14.3, 14.4, 145

II-o/c, 14.6
OK 06. IIpostBisiTH P1,Temall,12 1.31I-0/c,1.4,15,1.6 TectupoBanue
IPakIaHCKO- P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 VCTHBII ompoc
MATPUOTHYCCKYIO TTO3UIIUIO, IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MareMaTuyecKkuit
EMOHCTPHPOBATS P7, Tews 7.1,72,7.3,74,75,76,7.7 ANt
OCO3HAHHOE IIOBEICHHE HA [l-0/¢,7.8,7.9, 7.10 Il-o/c, 7.11, 7.12, WuauBuayansHas
OCHOBE TPAJULIMOHHBIX 7.13,7.14,7.15,7.16, 7.17 CaMOCTOSITEIIbHAs

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
obmerenoneecKux P 14, Tews: 14.1, 142, 143, 14.4, 145 paora
LIEHHOCTEH, B TOM YHCIIE C [pencraBneHne

IT-o/c, 14.6
YYETOM TapMOHH3AIMH pE3YIILTATOB

MEKHAIMOHALHBIX U
MEXPEJIUTUO3HBIX
OTHOIIEHUH1, IPUMEHSTH
CTaH/IapTHI
AHTUKOPPYIMLHUOHHOTO
MOBE/ICHUS

NPAKTHIECKUX padoT
3amuTa TBOPYECKUX
pabot

3amura
WHIMBUTYATbHBIX
MIPOCKTOB

56




Kontponsnas pabota

Brimonnenne
SK3aMEHAMOHHBIX
3aJlaHui
OK 07. CogeiictBoBath P1,Temall,12 1.31I-0/c,1.4,15,1.6 TectupoBanue
COXPAHECHHIO OKPYKAFOIICH P2 Tempr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VcTHBIH ompoc
Cpelbl, pecypcocOepeReHHUIO, P3, Temrr3.1,3.2, 3.3 1T-0/c, 3.4 Maremarnueckuii
NPUMCHATH 3HAHUS 00 P4 Temsi4.1,4.2,43,4.4, 45,46, 47 JOUKTAHT
II-o/c, 4.8,4.9, 4.10, 4.11
M3MCHCHHH KIMMATa, IPHHIMIBL | o 5, Teu 5.1, 5.2 WuauBuyanbHas
OepexITMBOTO MPOM3BOJICTBA, CaMOCTOSTEIbHAS

3¢ dextuBHO
JIEUCTBOBATE B
9pEe3BBIYANHBIX CHTYAIIUSX

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Tems 7.1,72,7.3,74,75,76, 7.7
II-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Tems 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1, 9.2, 9.3,9.4,95

P 10, Tems 10.1, 10.2, 10.3, 10.4
P11, Temst 11.1, 11.2, 11.3 TI-0/c,
11.4,115, 11.6 TT-o/c, 11.7

P12, Tems1 12.1,12.2,12.3, 12.4
P13, Tems1 13.1, 13.2, 13.3, 13.4, 135
II-o/c, 13.6

P 14, Tems1 14.1, 14.2,14.3, 14.4, 145
IT-o/c, 14.6

pabota [IpeacraBnenue
pe3yNIbTaTOB
TNPaKTUYECKUX paboT
3amyTa TBOpUECKUX paboT
3amura
WHIUBUAYAIbHBIX
MIPOEKTOB

KontponbHas pabota
Brinosinenue
HK3aMEHAMOHHBIX
3aJaHuN

IK°...

6k ykasbiBatotcs B cootBetcTBur ¢ PI'OC CIIO peanmsyemoit mpodeccu / cienuanbHOCTH
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