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PaGouas nporpamma y4e6HO# AUCHUILTHHEBL paspaboTaHa Ha OCHOBE:
- DeepalbHOrO rOCYIapCTBEHHOTO 00Pa30BATENBLHOTO CTaHIapTa CpegHero OoOLIero
00pasoBaHus, YTBEP)KAEHHBIH IIPHKA30M MunncrepctBa  o6pasoBanus M Haykw
Poccuiickoii ®enepatmu or 17mas 2012 1. N 413"; peaakTupoBaHo ot 11.12.2020r.
- llpukasza Munncrepersa npocernenns Poccuiickoii ®enepaunn ot 12 asrycra 2022 .
Ne 732 «O BHeceHuu u3MeHeHwuit B (enepanbHbiit rOCYapCTBEHHBIM 00pa3oBaTe/IbHBII
CTaHJapT CPEHEro 00Iero 06pa3oBaHusy», yTBEPKIEHHOTO TPUKA3OM Munucrepcrpa
oOpasoBanus u Hayku Poccuiickoit ®enepammu ot 17 mast 2012 1. Ne 413,
- IlpumepHolf  ocHOBHOM  o6pasoBarenbHOl IPOrpaMMBl  CpelHEro  oOLIero
obpasoBanus.(Onobpena pelieHnemM benepansHOro y4e€6HO-METOAMYECKOT0
o0be/IMHeHus 110 061eMy 06pa3oBaHmIo (POTOKoN oT 28 moHs 2016 . Ne 2/ 16-3)
- Ilpumepnoit  mporpammer 00uieo6pasoBaTeibHON  y4eOHONW  AMCIHIUIHHEL
«MaremaTtuka» 11 npodecCHOHATBHBIX obpasoBarenbHbIX opranusaimii (PI'BOY IO
«VIHCTHTYT pa3BUTHS MPOPECCHOHATEHOTO obpazoBaHwsi»)
- PaGouero yue6Horo ruiana o6paszoBarenbHOro yupexaenus Ha 2023/2024 yuyeGHslii roj
no crienanbHoCTH 09.02.07 «MH(pOpMaLMOHHBIE CHCTEMBI 1 NIPOrpaMMUPOBAHUEY

Opranusauus-paspa6orunx: I'ocynapcrennoe GromKeTHOE npopecCHOHAILHOE
obpasoBatesnbHoe yupexaenue Pecrry6mukn Jlarectan «Kommemk SKOHOMUIKH 1 npaBay

PaspaGoruuk: [llax6anosa Kamuns AcianosHa, Mapxkosa Mpuna Braaumuposha,
npenozaBaresn o0ieodpazoBareabHbIX AucuumMy I BIIOY PJ1 «Komnemk sxoHOMUKH
U [IpaBay

PexomennioBana merommueckum coserom I'BITOY Pl «Komremk skoHOMHMKH U
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1. O0mas xapaKkTepucTHKA NPUMEPHOi pado4eii MporpaMMbl
001eo0pa3oBaTeJIbHOM JUCHUIIMHbI«VaTeMaTHKa)

1.1. MecTo  AMCUMIUVIMHBI B CTPYKType  npodeccHOHATbHOMI
oOpasoBareabHoil nporpammsl CIIO:

O6mieoOpazoBaTenbHas qucHUILUIMHA «MaTeMaTukay sBISETCS 00s3aTeIbHON
4acThlo  001Ie00pa30BaTENIbHOTO I[HMKJIA OO0pa3oBaTENbHOM MPOrpaMMbI B
cootBeTcTBU ¢ @DPI'OC mo cmenumansHoct 09.02.07  «MubopMannoHHbIE

CHUCTCMBbI U IPOrPpaMMHUPOBAHUC)
(npogeccuu/cneyuanrvrocmu)

1.2. IIe.]'IH U INIAHUPYEMBbIC PE3YJIbTAThI OCBOCHUA NUCIHUIIJIUHBI:

1.2.1. Heapb AuCUMIIHHBI

Conepxanune IPOrPaMMBI o011ieo0pa3oBaTeabHON JUCLUIIINHBI
«MaremaTka» HalpaBJI€HO Ha JOCTHKEHUE pe3yJbTaTOB €€ HU3Y4YeHUs B
cootBercTBUM € TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM
HanpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJbTaThbl OCBOCHHH 001Ie00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HayeHne TUCIUIINHA uMeeT ipu hpopmupoBanuu U pa3Butuu OK u
[IK (OK ykazwiearomecs u3 nogoco makema @I'OC CIIO 2022200a no

npogheccuu/cneyuaibHoCmu).



OO01IMe KOMIIETEHIINT

[[narupyemblie pe3yiabTaThl O0ydeHUS

OO6mmmel JucuuninmHapHbie2
OK 01 BI)IGI/IpaTL CHOCOGI:I peuieHus - TOTOBHOCTD K TpyAy, OCO3HAHUE IEHHOCTHU MaCTEPCTBA, -BJIAJCTh METOAaMH1 NJOKAa3aTCJILCTB, AJITOPUTMAMU PCHICHUS 3a1a4; YMCHUC
3anad nmpodeccHoHAIBLHOM Tpynontodue; (bOopMyITHPOBATH OIIPEAEICHUsI, aKCHOMBI U TEOPEMBI, IPUMEHSTD UX,

HEATCIIBHOCTH IPUMEHUTEIIBHO
K pa3JIMIHBIM KOHTEKCTaAM

- TOTOBHOCTH K aKTHBHOM JCSITEILHOCTH TEXHOJIOTHUECKON U
ConMaNbHON HAIIPaBIEHHOCTH, CIOCOOHOCTh HHUIIMAPOBATH,
[UTAHUPOBATH U CAMOCTOSITEIIHHO BBITIONHATE TaKyIO

e TeIIEHOCTD;

- HHTEpeC K Pa3InIHBIM cepaM mpodeccHoHaTEHON

e TCIIEHOCTH,

OBJa/icHIe YHUBEPCATbHBIMH YUYCOHBIMHU TIO3HABATCILHBIMU
TeCTBUSIMU:

a) 0a30BbIC JJOTMYCCKHE ACUCTBUS:

- CAMOCTOSATENILHO (hOPMYTHPOBATh U aKTyaTH3UPOBATh
pobJIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK UIIH OCHOBAHUS IS
CpaBHEHUS, KJIacCU(UKAIINH U 0000IICHAS;

- OTIPENICIISIT NN eI TEIFHOCTH, 33aaBaTh IapaMeTPhl H
KPUTEPHH UX JOCTIDKCHHS,

- BELSIBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHNS B
[paccMaTpUBACMBbIX SBJICHUSX;

- BHOCHTh KOPPEKTUBHI B JACATEIBHOCTD, OIICHUBAThH
COOTBETCTBHE PE3YJIHTATOB LIEJISIM, OLICHUBATH PUCKU
MOCIIEICTBUM IESITEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIILICHHUE TIPU PEIICHUH
PKU3HEHHBIX TPoOIeM

0) 0a30BbIC UCCIICIOBATEIBCKHIE ICHCTBHS:

- BIIAJICTh HABBIKAMH y4eOHO-HUCCIIEOBATEIECKON U
[IPOEKTHOH e TEIFHOCTH, HABBIKAMH pa3penIcHns Ipo0ieM;
- BBISIBIIATH IPUYMHHO-CIICACTBEHHBIC CBS3H U
AKTYaJTHM3UPOBATh 3a/1a9y, BEIIBUTATh THIIOTE3Y €€ pelIeHus,
HAXOJUTh aPTyMEHTHI JIJIS IOKA3aTeIbCTBA CBOUX
VTBEP)KICHHH, 3a1aBaTh MAPaMETPhl U KPUTCPUU PEIICHHUS,;

- aHAJIM3UPOBATH MMOJYYCHHBIC B XO/I€ PEIICHUS 3a1a4H
[PE3yJIBTATHI, KPUTUICCKH OLIEHHUBATH UX JOCTOBEPHOCTD,
[TPOrHO3UPOBATH U3MCHEHHE B HOBBIX YCIOBHUSX;

-- YMETh IEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO U

ITPAKTUYCCKYIO obnactu KHU3BHCACATCIIbHOCTH,

MIPOBOANTH JOKA3aTEIbHBIC PACCYXICHHS B XOE PEIICHHS 3a/1a4;
- YMETh OTIEPUPOBATH MOHATHAMH: CTEIICHb YNCIIA, JIOTApU(M YHCIIa; yMEHHE
BBINOJIHATH BHIYUCIICHUE 3HAUCHUH W IPE0Opa30BaHMs BRIPAKEHHH CO
CTETICHSAMH U JioraprudmMam, IpeoOpa3oBaHus JpOoOHO-paIHOHAIHHBIX
BBIPAKEHUH;

- YMETh OTIEpPUPOBATH MOHATHAMU: PALMOHATIBHBIC, HPPALHOHAIBHEIE,
MoKa3aTesbHbIe, CTEIICHHBIE, JOrapu(pMUIECKUe, TPUTOHOMETPHYECKUE
YPaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;

- YMETh ONIEPUPOBATH MOHATHAMU: (QYHKLU, HeTIpepbIBHAS (QyHKUINS,
POM3BOIHAS, TICPBOOOpa3Has, ONPEICIICHHBIN HHTETPA; YMETh HAXOAUTh
MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIUIL, HCIIOIB3YS CIPABOYHBIE MAaTepHAIbI;
MCCJICAOBATh B HpOCTeﬁIHPIX clydasax q)yHKI_II/II/I Ha MOHOTOHHOCTb, HAXOOUTh
HanOONbIINE 1 HANMEHBINNE 3HAUCHHS QYHKIMI; CTPOUTH I'pauKn
MHOTOWICHOB C HCIIOJIb30BAaHHUEM allllapaTa MaTeMaTHIeCcKOTO aHAIN3a;
[IPUMEHSATH NPOU3BOIHYIO TIPH PEIICHHUH 3a/1a4d Ha IBI)KEHHE; pelaTh
[PaKTHKO-OpPUEHTHPOBAHHBIE 331241 HA HAHOOJBIIINE M HANMEHBIINE
3HAYeHMs, HA HaXOXKACHHE IIyTH, CKOPOCTH U YCKOPEHHS;

- YMETh OTIEpUPOBATH MOHATHAMHU: PAMOHATbHAS (QYHKIH, TOKa3aTelbHas
(byHKIMS, cTeneHHas QyHKIMs, Jorapupmudeckas GpyHkuus,
TpUrOHOMETpUYIecKre GYHKIMU, 00paTHbIe (YHKIMU; YMEHHE CTPOUTD
rpaduky U3y4eHHbIX QyHKIUH, HCIIOIB30BaTh IpadUuKK PU U3YUESHUN
MPOIIECCOB U 3aBUCHMOCTEH, IIPH PELICHNH 33/1a4 U3 APYTUX yIeOHBIX
MpeIMETOB U 33134 U3 peabHON JKU3HU; BRIpaXaTh (opMyIaMH 3aBUCUIMOCTH
MEXXy BEITHIHHAMU;

- YMETb PeIIaTh TEKCTOBbIE 33/1a41 Pa3HbIX THUIIOB (B TOM YHCIIE HA POLEHTEHI,
0N ¥ 4acTy, Ha JBIDKEHUE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH,
3a7a4un U3 00IACTH YIIPABICHHS JINYHBIMU U CEMEHHBIMH (PMHAHCAMHU);
COCTaBJIATh BBIPAKCHNUSI, ypaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO
3a71a4M, UCCIIE/I0BATH MTOJy4€HHOE PelIeHHe U OLIEHUBATh MIPaBI0II0100HOCTh
[PE3yJIBTATOB;

- YMETh ONIEPUPOBATH MOHATHIMU: CpeHEe apupMETHIECKOE, MeIHaHa,
HanOOJIbIIIEE U HAMMEHBIIIEES 3HAYCHUA, pasMax, TUCIICPCUA, CTAHIAPTHOEC
OTKJIOHEHHE YHCIIOBOTO HA0OPa; yMETh M3BJIEKaTh, HHTEPIPETUPOBATD

MH(pOPMAaNHNIO, IPEICTABICHHYIO B TA0NNIaX, Ha AMarpamMMmax, rpaukax,

! YKa3bIBalOTCA IMYHOCTHbIE 1 MeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHol popme, popmupyemsbie
06ueobpasoBaTeibHOM ANCLUNANHON
2LI,Mcu,wnnvmaprle (NnpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBMM C UX NOHbIM nepedHem Bo GFOC COO (B nocnegHein peaakumm ot 12.08.2022




- YMETh MHTCIPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX
o0JacTeit;

- BBIJIBUTaTh HOBBIC UJICH, MPEIJIaraTh OPUTHHAIBHBIC
[TOTXO/IBI ¥ PEIICHUS;

1 CLIOCOOHOCTH MX MCIIOJIB30BaHMS B IO3HABATEILHON U
COLaNbHOM MpaKTUKe

OTpa)kaloIIyI0 CBOMCTBA peajibHBIX ITPOLIECCOB M SIBJICHHUH; IPECTaBIISATH
MH(pOpPMALUIO C TOMOIIBIO TA0JHI ¥ MArPaMM; HCCIIEIOBATh CTATUCTUYECKHE
NaHHbBIE, B TOM YHCIIE C IPUMEHEHUEM Ipa)UuecKuX METOIOB U JIEKTPOHHBIX
CPEZCTB;

- YMETh OIIEPUPOBATH MOHATHSAMHE: CIyIalHBIN OIBIT M CIIy9aifHOE COOBITHE,
BEPOSITHOCTD CIIyJalHOTO COOBITHSA; YMEHNE BEIUUCIISITH BEPOSTHOCTD C
MCTIONB30BaHMEM I'PA()MUECKUX METOIOB; IPUMEHTH ()OPMYJIIBI CIIOXKEHHS U
[YMHOXEHHUS BEpOSITHOCTEH, KOMOWHATOPHBIE (DaKTHI M (POPMYITBI IIPH pEIICHUN
3a1a4; OLIEHNBATh BEPOSITHOCTH PEaIbHBIX COOBITHH; 3HAKOMCTBO CO
CJIy4allHBIMH BEJIMUMHAMH; YMEHHE PUBOIUTH IPUMEPHI TPOSIBICHUS 3aKOHA
0OJIBIINX YUCEN B IPUPOIHBIX U OOIIIECTBEHHBIX SIBICHHSX;

- YMETb OIEpHUPOBATH MMOHATHUAMU: TOYKA, IIpAMasi, IJIOCKOCTb, ITPOCTPAHCTBO,
ByTpaHHbII YIoJl, CKPELUBAOIIUECS NPSIMbIE, IapAJIIEIbHOCTD U
[IEPIECHIUKYJISPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXKAY IPSIMBIMU, YIOJI
MEK/Ty NPSMOM U TIOCKOCTBIO, YTOJI MEXK/y TUIOCKOCTSIMH, PACCTOSTHHE OT
[TOYKH 110 TIIIOCKOCTH, PACCTOSTHAE MEXY IPSIMBIMHU, PACCTOSIHUE MEKAY
TUTOCKOCTSIMH; YMCHHE HCIIOIB30BaTh NPH PEIICHUH 3a/1ad U3y4YeHHBIE (DAKTHI U
[TeOpeMBbI INIAHUMETPUH; YMEHHE OLICHUBATh Pa3Mephl 0OBEKTOB OKPYKAIOIIET0
MUpa;

- YMETh OTIEpUPOBATH MOHATHAMHI: MHOTOTPaHHUK, CEYEHHE MHOTOTDaHHUKA,
KyO, mapaesenurnes, Ipu3Ma, MpamMua, GUrypa 1 HOBEpXHOCTh BPaILICHUS,
[UJIMHAD, KOHYC, ap, chepa, cedeHust (GUrypsl BpameHus, IIOCKOCTb,
Kacaromiasicsi cepsl, HUIMHIPA, KOHYCa, IJI0IIa/lb ITOBEPXHOCTH ITHPAMUIBL,
NPU3MBI, KOHYCA, LIMITMHPA, TUIOab chepbl, 00beM KyOa, MPsIMOYTOJIbHOTO
apajiieaenunea, IupaMuasl, IpU3MbL, HHJIMHAPA, KOHYCAa, [Iapa; yMEHUe
1300paXkaTh MHOTOTPAaHHHUKH U TIOBEPXHOCTH BPAILICHHUS, UX CEUCHHUS OT PYKH,
C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHHE
[pacrio3HaBaTh CHMMETPHIO B ITPOCTPAHCTBE; YMEHHE PacIio3HABATh
MpaBUJIbHbIE MHOTOTPAaHHUKH;

- YMETh OTIEpUPOBATH MOHATHAMU: IBMXCHUE B IIPOCTPAHCTBE, IIOIOOHbIE
(bUrypbl B IPOCTPAHCTBE; UCIIOIB30BaTh OTHOIIECHHE TIIOIIAAEH TOBEPXHOCTEH
1 00bEMOB IMOTOOHBIX (PHUTYp MIPH PEIICHUH 3a/1a9;

- YMETH BBIYUCIATh TCOMETPUUYCCKUEC BEITNYNHBI (JIJ'[I/IHa, yroJ, miiomanib,
00BEM, TUIOMIA b TIOBEPXHOCTH), HCIOIB3YS U3yUeHHbIE (DOPMYIIBI M METOBI;
- YMETH OICPUPOBATH MMOHATHUAMU: IPAMOYTOJIbHAA CUCTEMA KOOPJAWHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA, CKaJSIPHOE ITPOU3BEICHHUE,
[yroJ1 MeXy BEKTOpaMu, CyMMa BEKTOPOB, IPOM3BE/ICHHE BEKTOpA Ha YHCIIO;
HAXOJJUTH C TIOMOMIBIO U3YUCHHBIX (pOpMyJ'[ KOOpAUHATBI CEPEANHBI OTPE3KA,
[paccTOsSTHUE MEXTy AByMs TOUKaMH;

-YMETb BHIOMpATh MOAXOASAIINI H3yUYSHHBIH METO/ AJIsl peLIeHHs 33/1a4H,
[pacrio3HaBaTh MaTeMaTH4deckne (pakThl U MaTeMaTHYECKHE MOJICIH B
[TPUPOIHBIX ¥ OOIECTBEHHBIX SBJICHUSX, B HICKYCCTBE; yMEHHE IIPUBOIUTD

TpUMepbl MATEMATUYECKUX OTKPBITUN pOCCUIICKON ¥ MUPOBOH




MaTeMaTH4eCKOH HayKH.

-YMETb OIIEpPHPOBATh MOHATHIAMU: ONpEeICHUE, aKCHOMa, TEOpeMa,
CJIC/ICTBHE, CBOWICTBO, IPU3HAK, JI0KA3aTENILCTBO, PABHOCHIIbHBIC
(bopMyIHPOBKH; YMEHHE (POpMyITHpOBaTE 00pPaTHOE M MMPOTHUBOIIOIOKHOE
[YTBEpIKACHHE, TPUBOJUTH IIPIMEPHI M KOHTPIIPUMEPHI, HCTIOJIB30BATh METO.
MaTeMaTHIeCKON HHAYKINH; TPOBOANTH JOKA3aTEIbHBIC PACCYXKICHUS IPH
[PEILICHNH 3a1ad, OLCHUBATH JIOTHUECKYIO MIPAaBUIIBHOCT PacCyKACHHH;

- YMETh ONIEpPUPOBATH MOHATHAMH: MHO>KECTBO, TIOAMHOKECTBO, ONIEPAINN HA
MHO’KECTBaMH; YMEHHE HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar
JIS1 OTIMCaHNUs! peajIbHBIX MIPOIIECCOB M SIBIICHUH MPH PEIICHHUH 3a]a4, B TOM
qHCIIe U3 JPYrUX y4eOHBIX IPEIMETOB;

- YMETh ONIEPUPOBATH MOHATHAMHE: Tpad, CBI3HBIN rpad, JepeBo, KUK, rpad Ha
MIOCKOCTH; YMEHHE 3a/1aBaTh U OMKCHIBATH I'padbl pa3IMyHbBIMH CIOCO0aMH;
MCII0JIb30BaTh Ipadbl IPU PELICHUH 33/1a4;

- YMETh CBOOO/IHO OIIEpUPOBATH MOHATUSMHE: COYETAaHUE, IEPECTAHOBKA, YUCIIO
COYETaHUH, YNCIIO TIepeCcTaHOBOK; OMHOM HbI0TOHA; yMeHUEe NPUMEHSTh
KOMOMHATOpPHBIC (DAKTHI M PACCYKACHHS AJISI PELICHHS 3a1ad;

-YMETb OTIEPHPOBATh MOHATHSIMU: HATYPAIEHOE YHCIIO, [IENI0e YUCII0, OCTATOK
10 MOAYIIIO, PAIIOHATIBHOE YNCIIO, HPPAMOHAIBFHOE YHCII0, MHOXKECTBA
HaTypaJIbHbIX, LEINBIX, PAIIMOHANBHBIX, ICHCTBUTEIBHBIX YUCET;, YMEHHE
MCTIONB30BATh MPU3HAKH ACTHMOCTH, HANMEHBIIHHA OOLIHH IeInTenb U
HarMeHbllIee ofliee KpaTHoe, anropuT™ EBKinia nmpu peleHny 3aaay;
3HAKOMCTBO C Pa3JIMYHBIMH MTO3UIHOHHBIMU CUCTEMAaMU CYUCIICHHSL;

- YMEeTh CBOOO/IHO OIIEpPUPOBATH MOHITHUSMH: CTETIEHB C L[EJIBIM [T0Ka3aTelieM,
KOpEHb HAaTYPaJbHOU CTENEHH, CTENIeHb C PAllMOHAIBHBIM [TOKa3aTeleM,
CTEMNEHb C ACHCTBUTEIbHBIM (BEIIECTBEHHBIM) ITOKa3aTeleM, Jiorapudm uucia,
CHHYC, KOCHHYC ¥ TAHT'€HC MIPOU3BOJILHOTO YHCIIA;

- YMETh OTIEpPUPOBATH MOHATHIMH: TOXJIECTBO, TOKAECTBEHHOE
peoOpa3oBaHKe, ypaBHEHHE, HEPABCHCTBO, CUCTEMa YPaBHEHNH 1
HEepaBEHCTB, PABHOCHIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM,
[panMoHaNIbHbIE, HPPAllMOHANIBHBIE, TIOKa3aTeIbHbIC, CTEIICHHBIC,
iorapumMyeckne, TPUrOHOMETPHUUYECKHUE YpaBHEHUsI, HEPaBEHCTBA U
CHCTEMbI; yMEHHE pelliaTh YPaBHEHHUS, HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO
[PA3JIMYHBIX TIPUEMOB; PElIaTh yPaBHEHHs, HEPABEHCTBA U CUCTEMBI C
mapamMeTpoM; MPUMEHSITh YPaBHEHHS], HEPABEHCTBA, UX CHCTEMBI ISl PELLICHUsI
MaTeMaTHYeCKHX 3a/ia4 M 33/1a4 U3 passInuHbIX 00JacTeil HAyKH U peabHOM
DKH3HU;

-yMeTb CBOOOTHO OTIEPHPOBATH MOHATHAMU: Tpaduk HyHKIMH, 0OpaTHAs
(YHKIMS, KOMIIO3UIMS QYHKINH, THHEWHast QYHKIHS, KBaJ{paTHIHAs
(YHKIMS, cTeTleHHast QYHKIMS C [EJIbIM [TOKa3aTeJIeM, TPUTOHOMETPUIECKHE
(yHKIMH, 00paTHbIE TPUTOHOMETpHUYecKne (DYHKINH, TIOKa3aTelbHast 1
iorapumuyeckas QyHKIMN; YMEHUE CTPOUTH TpauKH (PyHKIUH, BHIIOIHATD
mpeoOpa3oBanus rpaduKoB HYHKIMIH;

7




[YMEHHUE UCIIOJIb30BaTh ITpaduku QyHKLIMH U1 U3yUSHHUS IPOLIECCOB U
3aBUCHMOCTEH MPH PEIICHUH 3a/1a4 U3 IPYTUX YIeOHBIX PEAMETOB U U3
[peasIbHON JKU3HU; BBIpaXKaTh (opMynamMu 3aBUCHMOCTH MEXy BETMUNHAMH;
[YMEHHe CBOOOIHO ONEPHPOBATH MOHATHAMH: Y€THOCT (PyHKIHH,
[epHOJMYHOCTD (QDYHKIUH, OTPAaHUYCHHOCT (DYHKIIMH, MOHOTOHHOCTb
(byHKIHH, SKCTpeMyM (QYHKIIMH, HANOOJIbIIee U HANMEHbIIIee 3HAYCHHS
(DYHKIMH Ha IPOMEXYTKE; YMEHHE IIPOBOIUTE HCCIICI0BaHUE (QyHKIHNH;
[YMEHHE UCIIOIB30BaTh CBOMCTBA U rpauKu QYHKIMI AT PEILeHUS
ypaBHEHUI, HEpaBEHCTB U 33134 C MapaMeTpaMu; H300paxxaTh Ha
KOOPJIMHATHOW INIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHHH, HEPABEHCTB M UX
CHCTEM;

-YMETb CBOGOI[HO OINCPUPOBATH NOHATUAMMU: MMOCIICTOBATCIIBHOCTD,
apudMeTHyecKast IpOrpeccus, reoMeTpudeckas Iporpeccusi, 0eCKOHEUHO
lyObIBatoI1asi reoMeTpruiecKas POrpeccus; yMEHHUE 33/1aBaTh
[OCJIeI0BATENILHOCTH, B TOM YHCIIE C TIOMOILBIO PEKYPPEHTHBIX GopMyT;

- YMETh OIEPUPOBATH MOHITHUSIMH: HEPEPBIBHOCTD (DYHKLIUH, ACHMIITOTHI
rpaduka GYHKIUH, IepBas 1 BTOpas MPOM3BOIHAS (yHKIHU, TeOMETPUYCCKUH
1 QU3MYECKUIA CMBICT IPOU3BOIHOM, IIEpBOOOpa3Hasi, ONpeIeNICHHbIH
MHTErpall; yMEHHEe HAXOMUTh aCUMITOTHI rpaduka GYHKINK; YMCHHE
BEIYHCIISITH TPOU3BOIHBIC CYMMBI, IIPOM3BEICHNUS, YaCTHOTO M KOMITO3HIIHU
(bYHKLUIA, HAXOANUTh YpaBHEHHE KacaTeJIbHON K TpaduKy QYHKINY;

[YMEHHUE UCIIOIb30BaTh IPOU3BOIHYIO JUIsl HCCIIEA0BaHUS (DYHKUMUH, 115
HaXO0XICHUA HAWJTYYHICTO PEHICHUSA B MIPUKJIAAHBIX, B TOM YHCJIC COLIUAJIBHO-
PKOHOMHYECKHUX U (U3MYECKUX 3a/1auaX, [UIsl ONPe/IeeHHs] CKOPOCTH U
[YCKOpEHHSI; HAXOAUTh TUIOLIA K U 00BEMBI (DUTYp C MOMOIILIO HHTETPajIa;
PUBOAUTH ITPUMEPHI MATEMATHYECKOTO MOJICIIUPOBAHUS C TIOMOIIBIO

M epeHnnaNbHBIX YpaBHEHUI;

- YMETh ONEPUPOBATH MOHITUSIMHU: KOMIUIEKCHOE YUCIIO, CONPSIKSHHbIE
KOMIUIEKCHBIE YMCIIa, MOAYJb U apIyMEHT KOMIUIEKCHOTO YHcIia, popma
3alMCH KOMIIIEKCHBIX Yrce (TeOMETPHYECKas, TPUrOHOMETpHYecKas 1
anreOpanyeckas); yMeTb IPOU3BOJUTH apiu()METHIECKUE ICHCTBHS C
KOMIUIEKCHBIMU YHCJIAMHU; IPUBOAUTE IPUMEPBI UCIIONB30BAaHUS KOMILUICKCHBIX
qrce;

- YMETh CBOOOJTHO ONIEpUPOBATh MOHATUAMH: CpeqHee apupMeTHIeCcKoe,
MenuaHa, HanOoJbIllee U HAMMEHbIIIee 3HAYCHHS, pa3Max, AUCIICPCHS,
CTAaHIAPTHOC OTKIIOHCHUE JIJId OITMCAHUA YHUCIIOBBIX JaHHBIX, YMCHUEC
MCCJIEA0BATh CTATUCTUYCCKUE TaHHBIC, B TOM YHCJIC C IPUMEHCHUEM
rpadUIecKuX METOAOB U IIEKTPOHHBIX CPEICTB; TpadMIecKn HCCIEI0BATh
COBMECTHbIE HaOIIOIEHUs C TIOMOIIBIO TMarpaMM pacCEUBaHUs U JIMHEHHOM
[perpeccuu;

- YMETb HaXOJUTh BEPOSITHOCTH COOBITHH C HCIOIb30BaHUEM IpapUIecKuX
METO/10B; IPUMEHSTD /ISl pEeLIeHHst 33124 (POPMYIIBI CIIOKEHUS 1 YMHOXKCHHS
BeposiTHOCTEH, (hOpMyITy NOIHOW BepOsTHOCTH, hopmyiy bepHyu,




KoMOMHATOpHBIE (PaKThl ¥ (POPMYIIBI; OLICHUBATH BEPOSTHOCTH PEaIbHBIX
COOBITHI; yMEHHE ONepHPOBATh NOHIATUSIMU: ClTy4aliHasl BEJIMUUHA,
[pacIipeieieHie BepOsTHOCTEH, MaTeMaTHUeCKOe OKHIaHHE, TUCIIEPCHS U
CTaHIapTHOE OTKJIOHECHHUE CIIyJalHON BEIHIHHBI, (QYHKIMH pacnpenesieHus 1
[UIOTHOCTH PaBHOMEPHOTO, TIOKAa3aTEIbHOTO U HOPMAJIBHOTO PaCIIpeaelIeHuUl;
[YMEHHE HCTIONIh30BaTh CBOMHCTBA H3YUCHHBIX PACHIPENEICHUHN TS PEIICHHS
3a7a4; 3HAKOMCTBO C TIOHATHSIMH: 3aKOH OOJBIINX YHCEII, METOIBI
BEIOOPOYHBIX MCCIIEAOBAHNUIT; yMEHHE IPUBOAUTD IPUMEPHI IIPOSIBICHUS
3aKOHa OOJBIINX YHCEN B IPUPOAHBIX M OOIIECTBEHHBIX SIBICHUIX;

- YMETh CBOOO/IHO OTIIEpUPOBATH MOHATHUSAMHU: TOYKA, MPSIMasi, INIOCKOCTH,
[IPOCTPaHCTBO, OTPE3OK, JIyY, INIOCKUI yroJ, ABYTPaHHBIA yroj, TpeXrpaHHbIH
[yroJ1, IepeceKaroImuecs, HapajieibHble ¥ CKPeLUBalOIIuecs IpIMbIe,
[1apaJUIEIIbHOCTD U NEPIEHANKYJIIPHOCTD IPSAMBIX U INIOCKOCTEH, YroJl MEXAy
[IPSIMBIMU, YIOJI MEKY IIPSIMOM U IUNIOCKOCTBIO, YIOJI MEXKY IIIOCKOCTSIMUY;
IYMEHUEC UCII0JIB30BAaTh IPU PCIICHUH 3a/la4 N3YYCHHBIC (baKTbI 1 TCOPEMBL
[UITAHUMETPHH; YMEHHE OLIEHUBATh Pa3MePhl 0OBEKTOB B OKPY’KAfOIIEM
MHpE;YMEHHE OTIEpUPOBATH MOHATHAMHI: MHOTOTPAaHHHK, CEICHHE
MHOTOTPaHHHKA, ITPAaBIIILHBIM MHOTOTPaHHUK, ITpHU3Ma, TupaMuaa, Gurypa n
[MOBEPXHOCTH BpaLICHUs, IWINHAP, KOHYC, map, chepa, pa3BepTka
[TOBEPXHOCTH, CEUCHHUS KOHYCa U LIIIMH/IPA, TapauIeIbHBIC OCH HIIH
OCHOBAHHIO, CEUEHHE II1apa, TNIOCKOCTb, Kacaromasics chepsl, ITHHIpa,
KOHYCa; YMEHUE CTPOUTH CEYCHHE MHOTOIpaHHUKaA, H300pakaTh
MHOTOTPAaHHUKH, (DUTYPBI U TIOBEPXHOCTH BPAILIEHUS, UX CEUCHUS], B TOM YHCIIe
C TIOMOLIBIO SJICKTPOHHBIX CPEACTB; YMCHUEC IPUMCHATH CBOMCTBaA
reoMeTpUUecKHX (PUTyYp, CAMOCTOATENLHO (POPMYIIMPOBATH ONIpEIeNICHUS
M3y4aCMbIX (1)I/H‘yp, BBIABUTATh THIIOTC3bI O CBOMCTBaX U MpU3HaKax
reoMeTpUIECKUX (hUTyp, 000CHOBBIBATH MM ONIPOBEPTaTh UX; YMEHHUE
[IPOBOANTH KIacCHU(PUKAIMIO GUTYp IO PA3INIHBIM IIPU3HAKAM, BBIIOIHATD
HEOOXOANMBIE JIOTIOIHUTEIBHBIE TOCTPOCHHS;

-yMeTb CBOOOJIHO ONEPHUPOBATH MOHATHAMU: IIOIIAIb (GUTYPBI, 00BEM
(bUrypbl, BEJIMYMHA YTIIa, PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHHE
MEXITy MPSIMBIMH, PACCTOSHUE MEKIY IUIOCKOCTSMH, TIOMAb ChepHl,
TUIOIIAb TOBEPXHOCTH IMPAMHIBI, IPU3MBI, KOHYCa, IWIMHAPA, 00beM Ky0a,
IMIPAMOYTOJIBHOI'O Mapajijiejienuneaa, MupaMuibl, IpU3Mbl, UJIUHIPA, KOHYCA,
[1apa; yMeHHE HaXOJUTh OTHOIIEHHE 00BhEMOB MOIOOHBIX (puryp;

- YMETh CBOOOJJHO ONIEpHUPOBATh MOHATHUSAMHU: IBIDKEHHUE, apajlIebHBIN
epeHoc, CHMMETpHSI Ha IJIOCKOCTH M B IIPOCTPAHCTBE, TOBOPOT,
mpeobpa3oBanue moxo0us, mof00HbIe GUTYpHl; yMEHUE PAcIIO3HABATH PaBHBIC
1 110/100HbIe (PUTYpPBI, B TOM YHCIIE B IPUPO/JIE, HICKYCCTBE, apXUTEKTYPE;
[YMEHHE UCIIOIb30BaTh T€OMETPHYECKHE OTHOILICHNUS], HAXOIUTh
reoMeTPUYECKHE BEJIMYMHBI (JUIMHA, YTOJI, TUIOLIa/lb, 00bEM) IIPH PELICHUN
3aja4 U3 APYruX y4eOHbIX MPEIMETOB U U3 pealbHOM )KNU3HHY;

- YMETh CBOOOIHO OIIEpHUPOBATH NOHITHUSMH: IPSIMOYTOJIbHASI CHCTEMA




KOOpAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJUHATEI BEKTOPA, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA Ha YHCIIO, pa3lI0oKeHUe BeKTopa 1o 0a3ucy,
CKaJlsIpHOE NPOU3BEJCHNE, BEKTOPHOE IPOU3BEACHHUE, YTOJ MEXAY BEKTOpaMu;
[YMEHHE UCTIOIb30BaTh BEKTOPHBIN M KOOPAWHATHBIN METOJ JUTS PEICHHS
TEOMETPUYECKUX 3a7ad 1 3a/1a4 APYTUX yIeOHBIX PEIMETOB; ONICPUPOBATH
MOHATUSAME: MaTpuma 2x2 u 3x3, ONmpeneTuTeh MaTPHUIIBl, T€OMETPHICCKUN
CMBICT OTIPEICIUTELS;

- YMETh MOZETMPOBATh pPeallbHbIC CUTYAIN Ha SI3bIKE MATEMATHKU; COCTaBIISATH
BEIpa)KCHUS], yPABHEHHS, HEPABEHCTBA U X CHCTEMBI [0 YCIIOBHIO 3a/1a4H,
Mccie10BaTh HOCTPOSHHBIE MOJICNH C MCIIOIb30BaHUEM almapaTa ajreopsl,
MHTEPIPETHUPOBATH MONYUYEHHBIN pe3yIbTaT; CTPOUTh MaTeMaTUIECKUE MOJIETTU
C TIOMOIIBI0 TEOMETPHUUECKUX MOHATHH U BEIMUMH, pelliaTh CBA3aHHBIC C HUMH
MPaKTUYECKHE 3a/1a49H; COCTABIIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJIyUYEHHBIH pe3ybTaT; pellaTh NPUKIaIHbIe 3a1aul
CpeACTBaMHU MaTeMaTU4ECKOT0 aHalIN3a, B TOM YUCIIE COLUAIbHO-
SKOHOMHYECKOTO U (PU3NIECKOTO XapaKTepa;

- YMEHHE BBIONPATH MOAXOSIINNA METO IS PEIICHHUS 3aJadl; IOHNMaHHe
3HAYMMOCTH MaTEeMaTHKU B H3YYCHHUH NMPUPOAHBIX U OOIIECTBEHHBIX
[IPOIIECCOB U SIBICHNH; yMEHHE PacIO3HAaBaTh IPOSBICHIE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, yMEHHE TIPUBOIUTH IPIMEPEI MaTeMaTHYECKUX
OTKPBITHI POCCUHCKON 1 MUPOBOW MaTEMaTHYECKON HAYKH

(OK 02 Hcnosib30BaTh COBpEMEHHBIE
CpeqcTBa OKCKA, aHAIN3a U
MHTEpIpeTanul HHGopManum, 1
MH(OpMaLIMOHHBIE TEXHOJIOTHH /IS
BHITIOJTHEHHS 337124
IpodhecCHOHATBHO NS TeIbHOCTH

B o6sracTi IEHHOCTH HAYYHOTO TIO3HAHMSL:
-c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIECTBEHHON
[IPaKTUKH, OCHOBAHHOT'O HA AMAJIOTe KYJIBTYP,
CIIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B
[10JINKYJIbTYPHOM MUDE;

- COBEPILEHCTBOBAHUE SI3bIKOBOM U YNTATEIIbCKON KYJIBTYPbI
KaK CpeCTBa B3aUMOJCHCTBHS MEKIY JIFOJbMH U TIO3HAHUS
MUpa;

- OCO3HaHHE IEHHOCTH HAY4HOIl JeSITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIIATH MPOEKTHYIO U UCCIEN0BATENBCKYIO
NesITeIbHOCTh UHAUBUAYAIILHO U B TPYIIIIE.

OBia/ieHre YHUBEPCATbHBIMH y4eOHBIMU TO3HABATEILHBIMHU
EHCTBUAMMU:

B) paboTa ¢ mH(OPMAIHEH:

- BJIaJICTh HABbIKAMHU TOJIYYCHUS I/IHq)OpMaHI/II/I U3 HCTOYHHUKOB

[Pa3HBIX TUIIOB, CAMOCTOSTENBHO OCYIIECTBIATh IIOUCK,
QHaJIN3, CHCTEMAaTH3aIMI0 U HHTEPIIPETAIINIO HH(POPMAITHH
[pa3JIMYHBIX BUJIOB ¥ (DOPM IPEACTaBIICHUS;

- CO3/1aBaTh TEKCTHI B PA3INYHBIX (hOpMATaxX C yHETOM

Ha3Ha4YeHWs! MHPOpMANUK 1 IEIEeBOH ayIMTOpUH, BHIOUpas

- YMETh ONEPUPOBATh MOHATUAMU: PALlMOHANbHAS (HYHKINS, TIOKa3aTeNbHas
(byHKIMSA, cTeneHHass QyHKIMs, Jorapupmudeckas GpyHkuus,
[TpUrOHOMETpUYecKHe (GYHKIMU, 0OpaTHbIe (GYHKIMU; YMEHHE CTPOUTD
rpaduky U3y4eHHbIX QYHKIUH, HCIOIB30BaTh IpadUKH PU U3YUYESHUN
MPOLIECCOB U 3aBUCHMOCTEMH, PH PEIICHUH 3a/1a4 U3 JPYTUX YU4eOHBIX
[pEeIMETOB U 3a]a4 U3 PeabHOM XKU3HH; BBIpAXKaATh (JOPMYJIaMH 3aBUCUMOCTH
MEK/1y BEIMYNHAMUY;

- YMETh OIEPUPOBATh MOHITHUSIMH: TOXXAECTBO, TOXKICCTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
[HepaBEHCTB, PABHOCHIIBHOCTH YPAaBHEHHUIA, HEPABEHCTB M CUCTEM,
[pallOHANIbHEIE, UPPALIMOHAJIBHBIE, IOKa3aTeNIbHbIe, CTCIICHHBIE,
iorapumMIyeckre, TPUrOHOMETPHYECKHE YpaBHEH!sI, HEPaBEHCTBA 1
CHCTEMBI; YMETb PElIaTh yPaBHEHHs, HEPABEHCTBA U CUCTEMbI C IOMOIIIBIO
[PA3JIMYHBIX TIPHEMOB; PEIIaTh YPABHEHNUS, HEPABEHCTBA U CUCTEMBI C
mapamMeTpoM; MPUMEHSITh YPaBHEHHSI, HEPABEHCTBA, UX CHCTEMBI ISl PELICHUsI
MaTeMaTHYeCKHX 3a]a4 U 3a/1a4 U3 pa3lInuHbIX 00J1acTeil HAyKH U peabHON
DKH3HU;

- yMeTh CBOOO/IHO ONIEPHUPOBATH MOHITUSIMH: ABHKEHHE, NapalieIbHbINA
[epeHoc, CHMMETpUS Ha IFIOCKOCTH M B IIPOCTPAHCTBE, IIOBOPOT,
peoOpa3oBaHKe M0100Hs, 10100HbIe GUTYPBI; YMETh PACIIO3HABATH PaBHBIC U

o j00HbIe PUTYPBI, B TOM YHUCIIE B IPUPOJE, HCKYCCTBE, APXUTEKTYPE; YMETh
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onTHMaNBEHYI0 GOPMY IPEICTABICHUS U BU3YalU3allly;

- OLICHMBATH JOCTOBEPHOCTb, JIETHTUMHOCTH HH(OpMaLNH, ee
COOTBETCTBUE IPABOBBIM M MOPAJIBbHO-3TUYECKIM HOpMaM;

- ICIIOJIB30BATh CPEACTBAa HHPOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHNH KOTHUTHBHBIX,
KOMMYHHKaTUBHBIX M OPraHU3alMOHHBIX 3a1a4 ¢
coOroieHeM TpeboBaHUH SPTOHOMHUKH, TEXHUKU
0€30M1aCHOCTH, TUTUEHBI, peCypcocOepexeHus, MPaBOBEIX 1
PTHYECKUX HOPM, HOPM WH(POPMAIMOHHONW 0€30I1acHOCTH;

- BJIaJIeTh HABBIKAMH PacIiO3HaBaHUs U 3aIUTHl HH(POPMAaIHH,
mH(OpMaMOHHOI 6€30MaCHOCTH JIMYHOCTH

MCII01b30BaTh FT€OMETPUYECKHUE OTHOLICHHUS, HAXOAUTh T€OMETPUUYECKHE
BENWYMHBI (IJIMHA, YT, TUIONIaAb, 00beM) IIPH PEIICHHUH 3a/1a4d U3 APYTHX
[y4eOHBIX PEJIMETOB U U3 PEANBHOMN KU3HU

OK 03 IInanupoBaTs 1
[peaTn30BBIBATH COOCTBEHHOE
podeccroHaIbHOE U INYHOCTHOE
[pa3BUTHE, IPEANPUHUMATEIBCKYIO
InesiTeNnbHOCTh B MPO(hecCHOHATIBHON
cdepe, UCIIONB30BATh 3HAHUS 110
(bMHAHCOBOI1 TPAMOTHOCTH B
[Pa3TIMYHBIX )KU3HCHHBIX CUTYaLHsX

B o6nact 1yX0BHO-HPAaBCTBEHHOTO BOCITUTAHHMS:

-- chopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHHMSI, STHYECKOTO
MIOBC/ICHUS;

- CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U TPUHUMATh
(0CO3HAHHBIE PEILECHNS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbBIC HOPMBI M [ICHHOCTH;

- 0CO3HAHKE JINYHOTO BKJIAJIa B TOCTPOCHHUE YCTOWIMBOTO
Oymy1ero;

- OTBETCTBCHHOE OTHOILICHUE K CBOUM POAUTEISIM U (FITH)
JIPYrUM YIeHaM CEMbH, CO3JaHHI0 CEMbU HA OCHOBE
0CO3HAHHOTO MPUHSTHS LIEHHOCTEH CEMEIHOM )KNU3HH B
COOTBETCTBUU C TpAAULIUAMU HAPOIOB POCCI/II/I;

(OBjaieHre YHUBEPCATbHBIMU PETYIATHBHBIMU IEHCTBUAMU:
a) cCaMOOpTaHMU3AIIVSL:

- CAMOCTOSITENILHO OCYILIECTBIISATh [I03HABATEIbHYIO
JICATCIIBHOCTD, BBIABIIATH HpO6HeMbI, CTaBUTH U
(hopMyIHpPOBaTh COOCTBEHHBIC 3a/1a4X B 00pa30BaATEIbHOM
eI TEIbHOCTH U )KU3HEHHBIX CUTYAI[HSX;

- CAMOCTOSITENIHHO COCTABIISTD IUIAH PEIICHHs TIPOOIEMBI C
[Y4ETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
W Ipe/IIOYTeHUIA;

- 1aBaTh OLICHKY HOBBIM CHUTYAIIHSIM;

crtocoOCTBOBATh (DOPMHUPOBAHUIO M MPOSIBIICHUIO IITUPOKOI
PPYIUIMH B Pa3HBIX 001aCTAX 3HAHUMN, TIOCTOSTHHO TIOBBITIATH
CBOI 00pa30BaTENbHBIN U KyJIbTYypHBIN YPOBECHbD;

0) CAMOKOHTPOJIB!

MCITIO0JIB30BATh MMPUCMBI pecbnekcpm JUIA OLICHKHW CUTYalluu,
BEIOOpA BEPHOT'O PELICHUS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh
[PEIICHUSI 110 UX CHUXKEHHUIO;

B) SMOLIMOHAJILHBIM MHTEJIEKT, IPeIoJaralomui

- YMETh ONIEPUPOBATh MOHATUAMH: pallMOHAJIbHEIC, HPPAllMOHATIBHEIE,
MoKa3aTesbHbIe, CTEIICHHBIE, JOTapu(pMUIECKUe, TPUTOHOMETPHYECKUE
[YpaBHEHHsI U HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONIepPUPOBATh MOHATUAMHU: MHOTOTPAHHHK, CE4eHHE MHOTOTPAaHHHKA,
KyO0, mapajuienenuIie]l, Ipu3Ma, nupamuzaa, Gurypa 1 HoBepXHOCTb BPALICHUS,
[THHIP, KOHYC, Imap, cdepa, cedeHns pUryps! BpalleHHs, INIOCKOCTb,
Kacaromiascst chepbl, IMINHAPA, KOHYCa, IUIOMAAb HOBEPXHOCTH MTHPAMUIBL,
MIPU3MBI, KOHYCa, MWINHIPA, IUIOMaas chepsl, 00beM Kyda, IpsIMOYTOJIEHOTO
apaJuIeNenunesia, MIpaMuabl, IPU3MbL, UIHHAPA, KOHYCa, [MIapa; yMEHUE
M300pakaTh MHOTOTPAaHHUKN M TIOBEPXHOCTH BPAIICHUS, HX CCUCHHUS OT PYKH,
C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMETh
[pacTio3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATH NPaBIIILHBIE
MHOTOTpPaHHHKH;

- YMETh ONIEPUPOBATh MOHATUAMHE: IPSIMOYTOJIbHAS CHCTEMa KOOPAUHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIPHOE IIPOU3BECHHE,
[YTOJI MEXIy BEKTOpaMHU, CyMMa BEKTOPOB, IPOM3BEICHIE BEKTOpa Ha YUCIIO;
HAXOJUTH C TIOMOIIBIO M3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEINHBI OTPE3Ka,
[paccTosTHIE MEXY IByMs TOUKAMHU
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c(hOpMUPOBAHHOCTE:

BHYTpEHHEH MOTHBAIIUU, BKIIOYAIOIIEH CTpeMIIEHUE K
TOCTHIKEHUIO 1IeJTH U YCIeXy, ONTUMU3M, HHUIIUATUBHOCTbD,
[YMEHUE IeHCTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTEH;

- OSMITATHH, BKIIOYAIOIIEH CIIOCOOHOCTE ITOHUMATh
PMOLMOHAIEHOE COCTOSIHUE PYTUX, YIUTHIBATE €TO0 MIPH
OCYIIECTBIICHIH KOMMYHHKAIIMH, CIIOCOOHOCTH K COTYBCTBHIO
1 ConepekKNBaHUIo;

- COI[MAJIbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTE
BEICTPAMBATH OTHOIICHUS C APYTUMH JTFOIbMU, 3a00TUTHCS,
[IPOSIBIIATH HHTEPEC U pa3peniath KOHMIUKTHI

OK 04 DddexruBHO
B3aMMO/IeHiCTBOBATh U paboOTaTh B
KOJUIEKTHBE M KOMaH e

COTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH H
caMooTIpeIeNIeHHIO;

-OBJIaJICHIC HABBIKAMH YICOHO-HICCIIEI0BATENBCKOM,
[IPOSKTHOH U COMMAIILHOM JAEITEITbHOCTH;

OBtajicHAe YHUBEPCATEHBIMA KOMMYHUKATUBHBIMHU
TeliCTBUSIMU:

0) COBMECTHAS JIeATCIBHOCTD:

- IOHUMATh U FCIIONIF30BATh MIPEUMYIIECTBA KOMaHIHOW U
MHIUBUYaIbHOM PabOTHI;

- MPUHUMATD LIETT COBMECTHOM JIeSITEIbHOCTH,
OpraHN30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€
TOCTUKEHUIO: COCTABIIATh IUIAH AEUCTBUM, paclpelessaTh pOJIn
C y4€TOM MHEHUH YY4aCTHUKOB 00CYKJIaTh pe3yabTaThl
COBMECTHOH paboTHI;

- KOOPAWHUPOBATD U BBHITIOTHSITE PA0OTY B YCIOBHSIX
[PEATFHOTO, BUPTYAILHOTO U KOMOMHHUPOBAHHOTO
B3aMOICICTBHS;

- OCYLLECTBIISITh IO3UTUBHOE CTPATETUUECKOE MTOBEICHUE B
[PA3THMYHBIX CUTYAIIHSX, IPOSBIATH TBOPUECTBO
BooOpakeHue, ObITh HHUIIMATUBHBIM.

OBnajzicHre YHUBEPCATHHBIMU PETYISATUBHBIMU JIEHCTBUSMHU:
) IpUHATHE ceOs U IPYTHUX JOACH:

- IPUHAMATh MOTHBBI U apT'YMEHTBI APYTHX JIFOACH mpu
QHAJIN3E PE3YJIbTATOB EATEIHLHOCTH;

- MPU3HABATh CBOE MPABO M MPABO JAPYTUX JII0JIeH Ha OMIMOKH;

- pa3B1MBAaThb CITOCOOHOCTE TOHUMATH MUDp € NO3UIHUU APYTOr0O

- YMETh ONIEPUPOBATH MOHATHAMU: CIIyYaiHbI{ ONBIT U CiTydaifHOe COObITHE,
BEPOSTHOCTh CIY4alfHOTO COOBITHS; YMETh BEIYUCIISITH BEPOSITHOCTD C
MCTIONIb30BaHMEM I'PaMUECKUX METOIOB; IPUMEHSTH ()OPMYJIBI CII0XKEHHS U
[YMHO>KEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (QaKThI U (YOPMYIIBI IPH PELICHUH
3a1a4; OIIEHNBATh BEPOSITHOCTH PEANIbHBIX COOBITHI; 3HAKOMCTBO CO
CIlydallHBIMH BEIMYMHAMU; YMEHHE IPUBOIUTH IPUMEPBI MPOSIBICHHS 3aKOHA
OOJIBIINX YHCEN B IPHUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHATHSAMHU: CTEHIEHB C IEJIBIM ITOKa3aTeleM,
KOpeHb HaTypaJIbHOM CTENeHH, CTENICHb C PAIlMOHAIBHBIM IIOKa3aTeNeM,
CTEINEHb C ACHCTBUTEbHBIM (BEIIECTBEHHBIM) ITOKa3aTeleM, Jiorapudm uucia,
CHHYC, KOCHHYC U TaHT'€HC IIPOU3BOJIBHOTO YHCIA;

- yMeTh CBOOO/IHO ONIEpHUPOBATh MOHATUSMH: TpadUK QYHKIIMH, OOpaTHAs
(byHKIMS, KOMIIO3ULKs GyHKIUI, TMHEeHHas GYHKIHS, KBaJApaTHIHAs
(YHKIMSA, cTeTIeHHast QYHKINS C [ETIBIM MTOKa3aTeJIeM, TPUTOHOMETPUIECKHE
(yHKIMH, 0OpaTHbIE TPUTOHOMETpHYeCcKne (DYHKINH, TIOKa3aTelbHast 1
iorapumiyeckas QyHKIMN; YMETh CTPOUTH Ipadyky QyHKINH, BBIOIHST
rpeoOpa3zoBaHus TpaduKOB (HYHKIHIH;

- YMETbh UCIIOJIB30BaTh Ipadukn GyHKIMH I M3YUEHHS IIPOLIECCOB 1
3aBHCHMOCTEH MPH PEIICHUH 3a/1a4 U3 JPYruX yu4eOHBIX IPEIMETOB U U3
[peasTbHOM >KU3HH; BRIpaXKaTh (HOPMyIaMH 3aBUCUMOCTH MEXTy BEITHINHAMUY;
- CBOOOTHO OTIEPHPOBATH MOHATHAMU: Y€THOCTH (QYHKIINH, IIEPHOAUIHOCTD
(hyHKINH, OTPAaHUYCHHOCTH (DYHKIINH, MOHOTOHHOCTD (DYHKITHH, SKCTPEMYM
(byHKIIMY, HanOOJBIIIEe Y HAUMEHbIIIee 3HAYCHUSI (PYHKIIMH HA TIPOMEXKYTKE;
[YMETb IPOBOJUTH HCCIe0BaHNE (DYHKIINY,

- YMETh UCII0JIB30BaTh CBOMCTBA M TpadMKH (PYHKIMH IS peIIeHUs
lypaBHEHUIA, HEPABEHCTB M 33/1a4 C IapaMeTpaMu; n300pakaTh Ha
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UCJIOBCKaA

KOOpHHHaTHOﬁ INIOCKOCTH MHOXXECTBa peIHeHI/Iﬁ ypaBHeHIdﬁ, HCPABCHCTB U UX
CUCTEM

OK 05 Ocy1ecTBIsATh YCTHYIO U
MUCBMECHHYI0 KOMMYHHKAIIMIO Ha
TOCYJapCTBCHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToMm
(0COOEHHOCTEH COLMAIBHOTO U
KyJIbTypHOTO KOHTEKCTa

B 00/1aCcTH 3CTETHUYECKOr0 BOCIIUTAHUSA:

- 3CTETUYECKOC OTHOLICHUE K MUPY, BKIIFOUAsl 3CTETHKY OBITa,
HAYYHOTO M TEXHUYECKOTO TBOPUECTBA, CIOPTa, TPyAa U
00IIIECTBEHHBIX OTHOIIEHHUIH;

- ct0ocOOHOCTH BOCIIPUHUMATE Pa3JIIHbIC BHIIBI HCKYCCTBA,
TPaIUIH ¥ TBOPUYECTBO CBOETO U IPYTHX HAPOIOB, OIIYIIATh
SMOLIMOHAIEHOE BO3ICHCTBHIE HCKYCCTBA,;

- yOeXKIEHHOCTh B 3HAYMMOCTH JIJIs TMYHOCTH U OOIIECTBa
0TEeueCTBEHHOTO U MUPOBOTO UCKYCCTBA, STHUUECKHUX
KyJIbTYPHBIX TPAIHUIIUA ¥ HAPOJIHOTO TBOPUCCTBRA;

- TOTOBHOCTh K CAMOBBIPKCHHIO B Pa3HBIX BUIaX UCKYCCTBA,
CTpeMJIEHUE TPOSIBIISITh KaueCTBa TBOPUYECKOUN TMUHOCTH;
OBJajicHUE YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU
TeliCTBUSIMU:

a) oOIIIeHue:

- OCYIIECTBIIATE KOMMYHHKAIIU BO BCEX cepax KU3HU;

- pacro3HaBaTh HeBepOaIbHBIC CPECTBA OOIICHNUS, IOHUMATh
3HaYCHUE COIMAIbHBIX 3HAKOB, PACIIO3HABATE IPEAITOCEUIKH
KOH(IIMKTHBIX CUTYAIFH U CMATYATh KOH(IIUKTHL,

- Pa3BEpHYTO M JJOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C
MICTIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB

- YMETh OTIEpPUPOBATH MOHATHAMU: CpeAHEee apupMeTHIECKOe, MeIaHa,
HanOoJblIee 1 HAMMEHbIIee 3HAUCHHMs1, pa3Max, JUCIIEPCHs], CTaHIapTHOE
OTKJIOHCHHE YHCIOBOTO Habopa; yMEeHHE H3BJIEKaTh, HHTEPIPETHPOBAT
MHpOPMAINIO, IPEICTABICHHYIO B Ta0NHIaX, Ha AUarpaMMax, rpadukax,
OTpa’KaroIIyl0 CBOWCTBA PEAIBHBIX POLIECCOB U SBJICHHUIA; PENCTaBIATh
MH(OPMALUIO ¢ TOMOIIBIO TAOJIHI B AUArPaMM; UCCIIEI0BATh CTATUCTHYESCKUE
ITaHHBIE, B TOM YHCJIE C TPUMEHEHHEM IpadUuecKuX METOIOB U SJIEKTPOHHBIX
CpPEICTB;

- YMETb OIEPpHUPOBATH MMOHATHUAMU: TOYKA, IIpAMasi, IJIOCKOCTb, ITPOCTPAHCTBO,
IByTPaHHbII YIoJl, CKPELUBAOIIHUECS MPSIMBbIE, IapAJIEIbHOCTD U
[EPIEHIUKYJIPHOCTD IIPSIMBIX U IIJIOCKOCTEH, YTOI MEXKAY IIPSIMBIMU, YIOJI
MEK/Ty NPSMOM U TIOCKOCTBIO, YTOJI MKy TUNIOCKOCTSIMH, PACCTOSTHUE OT
[TOYKH OO0 IJIOCKOCTH, paCCTOAHUE MCKAY NPAMBIMHA, PACCTOSIHUC MEXKIY
[UIOCKOCTSIMH;

- YMETh UCIIOJIb30BATh IPH PEILCHUH 3aa4 U3YUYCHHBIE (DaKThI K TEOPEMbI
[UIAHUMETPHHU; YMEHHE OLICHUBATH Pa3Mepbl 00BEKTOB OKPYKAOIIEro MHUpa

(OK 06 IIposBAsATH Ipa’IaHCKO-
MaTPUOTHYECKYIO TTO3UIIHIO,
ITEMOHCTPUPOBATH OCO3HAHHOE
[TOBEICHHE Ha OCHOBE
TPaTUIIMOHHBIX 00IEYETOBEYECKUX
[IECHHOCTEH, B TOM YHCIIE C yUYETOM
rapMOHM3AIMN MEKHAIIMOHAIBHBIX U
ME>KPETUTHO3HBIX OTHOIICHHH,
[IPUMEHSTH CTAHJAPTHI
AHTUKOPPYNIUOHHOIO IOBEJECHNUS

- OCO3HaHHE 00yYArOIUMHUCS POCCHUICKOI rpa1aHCKON
MICHTUYHOCTH,

- LICJICHAIPABIECHHOE PA3BUTUE BHYTPEHHEH MO3ULIUU
VMIMYHOCTHU Ha OCHOBC NYXOBHO-HPABCTBCHHBIX HeHHOCTeﬁ
HaponoB Poccuiickoilt denepannu, ICTOPUYECKUX U
HAMOHAIBHO-KYJIBTYPHBIX TPAAUIHH, GopMHupoBaHne
CUCTEMBI 3HAYMMBIX [IECHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYNIOHHOTO MUPOBO33PEHNUS, IPABOCO3HAHUS,
SKOJIOTMYECKON KYJIBTYpPbI, CIIOCOOHOCTH CTaBUTh LIEJIH
CTPOMTH KM3HEHHBIE IJIaHBbI;

B yacTu rpakIaHCKOro BOCIIUTAHUS:

- OCO3HAHHUE CBOMX KOHCTUTYIITMOHHBIX IIpaB U O6H3&HHOCTCﬁ,
YBa)K€HHE 3aKOHA U IIPABOIIOPSIIIKA;

- IPUHATUEC TPAAUIITUOHHBIX HAIIMOHAJIbHBIX,
O6H.queJ'IOBe‘IeCKI/IX TYMaHUCTHYCCKUX U JEMOKPATHYCCKUX
IICHHOCTCH

- TOTOBHOCTH IIPOTUBOCTOATH UJACOJIOTUHU DKCTPEMHU3MA,
HanMoHAJIM3Ma, KCeHO()OOUH, TMCKPUMUHALIMY 1O

- YMETh ONIEPUPOBATh MOHATUAMHE: IPSIMOYTOJIbHASA CHCTeMa KOOPAUHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAIIPHOE IPOU3BECHHE,
[YTOJI MEXy BEKTOpaMHU, CyMMa BEKTOPOB, IPOM3BEICHIE BEKTOpa Ha YUCIIO;
HAXOIUTh C TIOMOIIBIO M3YYEHHBIX (DOPMYJT KOOPIHUHATHI CEPEANHBI OTPE3Ka,
[pacCTOSIHHE MEXIY IBYMsI TOUKaMU;

-yMETb BHIOMpATh MOAXOAAMINI N3yUYSHHBIH METO/ AJIsl pEeLIeHHs 33/1a4H,
[pacrio3HaBaTh MaTeMaTHdeckne (pakThl U MaTeMaTHYECKHE MOJICIH B
[IPUPOIHBIX M OOIECTBEHHBIX SBJIECHUSX, B HICKYCCTBE; yMEHHE TIPUBOIUTD
[IpUMEpPHI MATEMATUYECKHUX OTKPBITUH POCCUHCKOH U MUPOBOM
MaTEeMaTUYECKON HAYKH.

- YMETh ONIEPUPOBATH MOHATHAMHU: CIIyJalHBIH ONBIT U CiIydaifHoe coObITHE,
BEPOSATHOCTH CIYy4allHOT'O COOBITHS; YMETh BBIYUCIISATH BEPOSATHOCTH C
MCTI0Tb30BaHUEM I'paUIeCKUX METOIOB; IPUMEHATH (POPMYIIBI CIOKECHUS 1
[YMHOXEHHUS BEpOSITHOCTEH, KOMOMHATOPHBIE (DaKTH ¥ (POPMYIIBI IIPH PEIICHUT
3a/1a4; OLIEHMBATH BEPOSTHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO CO
CITydaiiHBIMH BETMYHUHAMH; YMEHIE IPHUBOIUTH IPAMEPHI IIPOSIBIICHHUS 3aKOHA
OOJBIIMX YUCEI B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHISIX
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COLIMaIbHBIM, PEIUTHO3HBIM, PACOBBIM, HALIMOHATIBHBIM
[IpHU3HaKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbHOCTh B HHTEPECax
IpakIaHCKOTO OOIIECTBa, yIaCTBOBATH B CAMOYIIPABICHAHN B
001IIe00pa30BaATENEHON OPTaHU3AIIH U IETCKO-FOHOIIECKIX
OpraHu3alusx;

- YMEHHUE B3aUMOJICHCTBOBATh C COLIMAIbHBIMA HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHHUEM;

- TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU AEATENBHOCTH;
aTPUOTUYECKOT0 BOCIIUTAHUS:

- ¢(hOPMUPOBAHHOCTH POCCUHCKOM TPaKJaHCKOMH
MICHTUYHOCTH, NAaTPUOTU3MA, YBAXKCHUA K CBOCMY Hapoay,
UyBCTBAa OTBETCTBEHHOCTH nepes PoauHoi, ropaoctu 3a cBoi
Kpail, cBOXO PouHy, CBOM SI3bIK U KYJIBTYPY, IPOLIIOE U
HacToOsIIlee MHOTOHAIMOHAIBHOTO Hapona Poccuu;

- LICHHOCTHOE OTHOILEHUE K TOCYIapCTBEHHBIM CUMBOJIaM,
CTOPUYECKOMY U IPUPOJHOMY HACJIENNIO, TAMATHUKAM,
TpaauuusaM HaponoB Poccuu, noctuxenusm Poccun B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- neiiHas yOeKIeHHOCTh, TOTOBHOCTB K CITY’KCHHIO U 3aIUTE
OTeuecTBa, OTBETCTBEHHOCTH 32 €r0 CyAb0y;

(OCBOCHHBIC 06y‘IaIOIlII/IMI/ICHMG)KHpe)IMeTHbIe IIOHATHA U
YHUBEpCaJbHbIE yueOHbIe JeUCTBUS (PETYISTUBHEIE,
ITIO3HABATCJIbHBIC, KOMMyHI/IKaTI/IBHI)Ie);

- CIIOCOOHOCTH X MCIOJIb30BAHMUS B [I03HABATENHLHOMN 1
COHHaHLHOﬁ MMPaKTUKE, TOTOBHOCTH K CAMOCTOATCIILHOMY
[UTAHUPOBAHHIO U OCYIIECTBIICHUIO yUeOHOW AESITEIbHOCTH,
OpraHu3aIy y9eOHOTO COTPYIHHYECTBA C ITEAarOrMISCKUMH
[paOOTHUKAaMU M CBEPCTHUKAMH, K YIACTHIO B IIOCTPOCHUH
MHIWBUIYaIbHOW 00pa30BaTeIbHON TPACKTOPHUH;

- OBJIAJICHUEC HaBBIKAMH YUeOHO-HCCIIEOBATEIIECKOM,
[IPOEKTHOM M COLMAJILHOM 1€ TENbHOCTH

(OK 07 ConeiicTBOBaTh COXpaHEHUIO
OKpYy>KarolIel cpebl,
[pecypcocOepeReHuI0, TPUMEHSTh
BHaHUS 00 N3MEHEHNH KIMMaTa,
[TPUHITUITEI OEPEKITUBOTO
MPOU3BOJCTBA, 3PPEKTUBHO
elCTBOBATh B UPE3BbIUANHBIX
cuTyanusax

- HE IPUHUMATb JeCTBUS, IPUHOCSIIUE BPEN OKpYKaroIIen
cpene;

- YMETh IPOTHO3UPOBATh HEOJIATONPUSATHBIE SKOJIOTHIECKHE
[10CJIEACTBUS IPEAIPUHUMAEMBIX IEHCTBUMN, IPEJOTBpAILATh
1X;

- PacCIIUPUTH OIBIT ACSATEIBHOCTH SKOJIOTMUECKOM
HaIIPaBJICHHOCTY;

- pa3pabaTbIBaTh IUIAH PELIEHHUs IPOOJIEMBI C YUETOM aHai3a
MEIOIUXCA MaTEPUAIIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

- OCYHICCTBJIATH HGHGHaHpaBHGHHHﬁ TIOMCK IIEPEHOCA CPCIACTB

- YMETh OTIEpUPOBATH MOHATHAMU: (QYHKIUS, HEIIpepbIBHAS QyHKINS,
MTPOU3BOIHAS, IEPBOOOpA3HAas, OIPEACICHHBIN HHTETPall; YMETh HaXOAUTh
MTPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKITHH, UCTIONIB3YS CIIPABOYHBIE MaTePHAIIBI;
MCCIIEOBATh B MPOCTEHIINX CIIydasx (QyHKIMH HA MOHOTOHHOCTB, HAXOANUTh
HanOOJIBIINE ¥ HAUMEHBIIINE 3HAYeHUs (PYHKIHI; CTPOUTH TpapuKH
MHOTOYWIECHOB C UCIIOJIb30BAaHHUEM allapaTa MaTeMaTHUECKOTO aHAIH3a;
[TPUMEHSTH IPOU3BOIHYIO MIPH PEIICHUH 3a/1a9 Ha IBIDKEHHUE; peraTh
MPaKTHKO-OPUEHTUPOBAHHBIE 331241 HAa HANOOJIbIINE M HAaNMEHbBIIIHE
3HAYEeHUs, HA HAXOXKAECHUE IyTH, CKOPOCTH U YCKOPEHHUS;

- YMETb OICpHUPOBATH NNOHATHUAMU:. IBUKCHUC B IIPOCTPAHCTBE, HO,HO6HI>IC
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1 crIoco0OB JIeiicTBYSL B IPO(ECCHOHATIBHYIO CPEAY;

- YMETh IEPEHOCUTH 3HAHUS B [I03HABATENBHYIO U
[PaKTHYECKYIO 00JIaCTH )KU3HEESITEIbHOCTH;

- IpeJUIaraTh HOBBIE IPOCKTHI, OLICHUBATh UACH C TO3UIUH
HOBHM3HBI, ODUTHHAJIBHOCTH, IPAKTHYECKON 3HAUUMOCTH;

(bUrypbl B IPOCTPAHCTBE; UCIIOJIB30BaTh OTHOIICHHE TIJIOIIAAEH TOBEPXHOCTEH
1 00BEMOB ITOJJOOHBIX (DUTYp MPH PEIICHHUH 331a4;

- YMETh BBIYMCIISATh T€OMETPUYECKHIE BETMYUHBI (JUIMHA, YTOJI, IUIOIa/Ib,
00BEM, TTOMIATE TIOBEPXHOCTH), HCIIOIB3YS N3yUeHHBIE (POPMYIIBI 1 METOIBI

uH(opManuK 1Sl TPOEKTUPOBAHUS 0a3 JaHHBIX

K 5.1. IIK 5.1. Cobupats HCXOqHBIE JaHHBIE IS pa3paboTKu - YMETb OIIepPHPOBATh MOHATHASMH: IBUKCHHE B IPOCTPAHCTBE, TIOAOOHEIE
NPOSKTHOM JOKYMEHTAlMH Ha HHPOPMAIMOHHYIO CUCTEMY. | GDHTYpBI B IPOCTPAHCTBE; HCIIOJIB30BaTh OTHOILIECHHUE IUIOIIa el TOBEPXHOCTEH
1 00EMOB NMOJOOHBIX (DUTYp ITPU PEILICHUH 33]1a4;
TIK 11.1. IIK 11.1. OcymiecTBisTh CO0p, 00paObOTKy U aHAIH3

- YMETb MOJCIUPOBATHL PCAJIbHBIC CUTYallUN Ha SA3bIKE MaTCMAaTUKH,
COCTaBJIATh BBIPAKCHUS, YPABHCHUA, HEPABCHCTBA U UX CUCTCMBI I10 YCJIIOBUIO
3a/1a4y, UCCIEJO0BATh IOCTPOCHHbIE MOJEH C HCIIONB30BAaHUEM alllapaTa
anreopsl,
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2. CTpyKTypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUIIIMHBI

2.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHoi paGoThI Oovem ¢
yacax*

O0bem 00pa3oBaTeIbHOM NPOrpaMMbl IMCHHUILIMHBI 340

B T.4.

OcHoOBHOE coaepxaHue 278

BT. 4..

TEOpeTUIECKoe 00yueHne 220

MPaKTUYECKUE 3aHATHUS 58

IIpo¢eccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPAKAHME (coaepKaHue 56

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOPETHUYECKOE 00yUEeHUE 4

IIPAKTUYECKUE 3aHATUS 52

NupuBuayaabHblil NpoeKT(0a/nem)**

IIpome:xkyTouHas arrectauus (3K3aMeH) 6

Bo ecex sauetixax co 36e300uxotl (*) (6 cnyuae eé nanuuus) ciedyem ykazams 00vbem 4acos, a 6 ciyudae

omcymcmeus yopams u3 cnucka

**) Ecnu npedycmompeH uHOUBUOYAbHBIU NPOeKm NO OUCYUNIUHE, NPOCPAMMA NO €20

pearusayuu pa3pa6ambzeaemc;z omoenbHo
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2.2. TemaTu4yeckMid IJIAH U COAEPKAHNE TUCIIATIIHHBI

Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccuoHAIBHO-

HaumeHoBaHue pa3ae/ion . O0bem ®opmupyeMble
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOI
U TeM 4acoB KOMIIeTeHIIHH
MOIYJIb (IIPH HAJTHYHU)
1 2 3 4
OcHoBHoOe cogepkaHue
Paznen 1. IloBTopenue 20
Kypca MaTeMATHKHU
OCHOBHOM WIKOJIbI
Tewma 1.1 Copepxanue yueOHOro MaTepuana
Lenb u 3a1auM | bazoBele 3HAHMS W yMEHHS 10 MaTeMaTuke B TMpodeccHnoHalbHON U B
MaTEeMaTUKU IIPH | TIOBCETHEBHOM JIESATCIILHOCTH.
OCBOCHHUU CTICIIMATTBHOCTH | KOMOMHUPOBAHHOE 3aHATHE 2
Tema 1.2 Coneprkanue ydeOHOro Matepuana
Uucna wu  BelyncieHus. | JlelicTBUA HaJ MOJTOXKUTENBHBIMUA U OTPUIIATENILHBIMU YHCIIaMU, OOBIKHOBEHHBIMH U
Bripaxkenus " I[eCVSITI/ILIHBIMI/I IpoOsiMu. OK-01, OK-02,
npeoOpa3oBaHus JeiicTBus co creneHs MH, GopMyiIbl COKPAILIEHHOIO YMHOXEHHUS. 2 OK-03, OK-04,
KomOuHMpoBaHHOE 3aHATHE OK-05, OK-06,
Tema 1.3. IIpodeccnonanbHO-0PHEHTHPOBAHHOE cojiepKaHue (conep:xanue OK-07
['eomeTpust HA TNIOCKOCTH | MPHUKJIATHOTO MOTYJIsA) TIK-5.1, [TK-11.1.
Bunsl miuockux GUryp v ux miomass.
[TpakTHKO-OpHEHTUPOBAHHBIE 334U B Kypce T€OMETPUHN Ha TIIOCKOCTU 2
IIpakTHueckoe 3aHATHE
Tema 1.4 Coneprkanne y4eOHOT0 MaTeprana
ITponientHeie BeruucaeHus | [IpocTbie MpoOLEHTHI, pa3Hble CIOCOObI MX BhIYUCICHHS. CI0XKHbBIE MPOLIEHTHI
[TpakTHdeckoe 3aHsATHE 4

Tema 1.5
VYpaBHEHHUsI U HEPABEHCTBA

Coneprkanne y4eOHOTo MaTeprana

Jlunelinble, KBagpaTHbIC, IPOOHO-TMHEWHBIE YPABHCHHS 1 HEPABCHCTBA
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[IpakTryeckoe 3aHATHE

Tema 1.6 Copneprkanue ydeOHOro MaTepuasa
Cucrembl  ypaBHeHui U | CriocoObI peIIeHUs] CUCTEM JHHEUHBIX ypaBHeHHH. [ToHsaTus: marpuna 2x2 u 3x3,
HEPABCHCTB onpeaenutenb Marpuipl. Metog I'aycca. CucTeMbl HEIMHEHHBIX ypaBHEHUM. 6
CucreMbl HEpaBEHCTB
KomMmOunupoBanHoe 3aHsTue
Tema 1.7 Copneprkanue ydeOHOTo MaTepuasa
Bxo/1HOM KOHTPOJIb Beruucnennss u mpeoOpa3oBaHus. YpaBHGHHMs] M HEpPaBEHCTBA. [eomeTpus Ha
IJIOCKOCTH 2
KonTponbhas padota
Paznen 2 Ilpsimble m 20
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Cogepxanue yueOHOTo MaTepuana
OcHoBHbIE nousaTus | [lpeaqmer crepeomerpun. OCHOBHbIE TOHATUS (TOYKa, MpsiMasi, IUIOCKOCTb,
CTEPEOMETPUH. npoctpancTBo).  OcCHOBHBIE  akcMOMBI  crepeoMerpuu.  llepecekaroiuecs, 2
PacnionoxkeHne mnpsAMBIX M | MapajuiebHbIE W CKpelIMBaroluecs mpsiMble. [Ipu3Hak ®W  CBOMCTBO
IJTIOCKOCTEM CKpenIuBaIMMXcs NpsMbix. OCHOBHBIE TTPOCTPAHCTBEHHBIE (DUTYPHI.
KomOunmnpoBaHHoe 3aHsATHE
Tema 2.2. Coneprxanue yueOHOro MaTepuaa OK-01, OK-03,
[MapamnensHocts npsmeiX, | [lapammensHbie npsimas u 1oiockocTh. Ompenenenue. Ilpusnak. CsoidicTBa (c OK-04, OK-07
npsAMOM M IUIOCKOCTH, | MoKas3areiabcTBOM). [lapamnensHbie miuockoctu. Onpenenenue. [lpusnak. CBoiicTBa IIK-11.1.
IJTIOCKOCTEM (c nmokazatenbcTBOM). Terpa’ap u ero siaeMeHThl. [lapamnenenunen u ero
anemMeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX I'PAaHEW U TUaroHaJIel napasulesenunesaa. 6
[TocTtpoenue ceuennii. Pemenne 3amay.
KomOunmpoBanHoe 3aHATHE
Tema 2.3. Coneprxanue yueOHOro MaTepuaa
[lepnieH TUKYISIPHOCTD [lepnienaukynsapuele npsMble. llapamnenbHble NpsMble, NEPHEHAUKYISPHBIE K

MPSAMBIX, IPSIMON U
IUIOCKOCTH, INTIOCKOCTEH

miockoctr.  [Ipu3Hak  NEpPHNEeHAMKYISIPHOCTH  OPSIMOM M IIOCKOCTH.

Hoxa3arenbctBo. [lepnenaukynsp n HakiIoHHas. llepneHauKyIapHbIE NIOCKOCTH.
[Ipu3Hak nepneHauKyIIpHOCTH IUIOCKOCTEN. JloKa3aTenbCTBO.
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PaccTosinust B mpocTpaHCTBE

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 2.4. Conepxanue yaeOHOT0O MaTepuaa
Teopema 0 Tpex Teopema 0 Tpex mneprneHauKyssapax. JloKa3aTenbCTBO. YTOJN MEXAy IpsSMOH M
TICPHCHAMKYIApax IJIOCKOCTBIO. YTOJI MEX/Y IIIOCKOCTSIMHU 4
Kom0uHMpoBaHHOE 3aHsATHE
Tewma 2.5. IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (copep:xaHue
[TapannensHele, MPUKJIATHOTO MOYJIf)
MePIEeHIUKYIIPHBIE, AkcuoMbl  crepeoMmeTpuu. llepneHAUKyasSpHOCTH HpPSAMOM M IUIOCKOCTH,
CKPELIMBAIOIIUECS MIPSIMBIE | MApalICIbHOCTh IBYX MPSIMBIX, MEPIEHIUKYJIIPHBIX IUIOCKOCTH, 4
NEPIEHIUKYIIPHOCTD IUIOCKOCTEH
IIpakTHueckoe 3aHATHE
Tema 2.6. Cogepxanue yueOHOTo MaTepuana
Pemenue 3anay. IIpsmMele v | PacnionoxkeHue MpsMBIX U IUIOCKOCTEH B MpocTpaHcTBe. [leprneHaukynsapHOCTh U
IJIOCKOCTH B | MapaJjIeIbHOCTh MPSAMBIX U MIIockocTel. CKpeluBaronmecs npsmbie
MIPOCTPAHCTBE KonTponbhas padota 2
Pasznen 3. Koopaunarsl u 16
BEKTOPBI
Tema 3.1 Coneprkanue y4eOHOro MaTepuana 0K-02, OK-03,
JlekapTOBBI KOOpAMHATHI B | JlekapTOBBI KOOPAWHATHI B TpocTpaHcTBe. llpocreiimme 3amaun B KOOpIWHATAX. OK-04, OK-07
npocrpancTse. Paccrosnue | PaccTosiHue Mexy IByMs TOUKaMH, KOOPAMHATHI CEPEIMHBI OTPE3Ka 4 1IK-5.1,

MEXIYy JBYMS TOYKaMH.
Koopaunarst
oTpe3Ka

CepeIUHbI

KomMmOuHupoBaHHOE 3aHATHE
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Tema 3.2

BexkTops! B mpocTpaHcTBE.
Yrom Mexay BEKTOpaMH.
CkansgpHoe NpOU3BEACHUE

Copneprxanue yueOHOTO MaTepuraa

BGKTOpH B IIPOCTPAHCTBE. CrnoxeHne W BBIYMTAHHE BCKTOPOB. YMHOXEHTE
BCKTOpa Ha 4YHCJIO. KOMHHaHapHBIe BCKTOPBLI. CKaHHpHOC IIPOU3BCACHUC BEKTOPOB.
Paznoxenue BCKTOpaA 110 TPEM HCKOMIIJIAHAPHBIM BCKTOpAaM. KOOpI[I/IHaTBI BCKTOpA,

BEKTOPOB CKaJISIpHOE NPOU3BEACHUE BEKTOPOB B KOOPAUHATAX, YTOJI MEKIY BEKTOPAMHU, YrOj 6
MEXy IPSIMON U IUNIOCKOCTBIO, YTOJl MEXKIY INIOCKOCTSIMU. Y paBHEHUE IIIIOCKOCTH.
["'eomeTpryecKuil CMbICI OIPEAEIUTENS 2X2
KomOunmnpoBanHoe 3aHsATHE
Tema 3.3 IIpodeccnonabHO-OpHEHTUPOBAHHOE coJepKaHue (copep:xaHue
IIpaxTuko- NPHUKJIATHOTO MOYJIA)
OpUEHTHPOBaHHbIE 3a1auM | KoopanHaTHas MI0CKOCTh. BbruncieHue paccTOSHUM U IIJIOLaJAeld Ha IUIOCKOCTH.
Ha KoOpAuHAaTHOH | KonmuecTBEHHBIC PacyeThl 4
IJIOCKOCTH [TpakTHueckoe 3aHsTHE
Tewma 3.4 Cogepxanue yueOHOTo MaTepuana
Pemenue 3a1a4. | /lekapToBBI KOOPAMHATEI B IpOCTpaHcTBe. BekTopsl B npocTpancTBe. ClokeHue u
KoopauHaTsl 1 BEKTOPBI BBIUNTAHUE BEKTOPOB. Y MHO)XKCHHME BEKTOpa Ha 4ucio. KoMmIutaHapHble BEKTODBI.
CkansgpHoe TMpou3BEeACHHE BEKTOpPOB. PasnmokeHue BekTopa IO  TpeM
HEKOMIUJIaHApHBIM BeKTOopaM. [Ipocreitmme 3agaum B koopauHatax. KoopauHatsl
BEKTOPA, pACCTOSIHUE MEXAY TOUKaMH, KOOPAWHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BE/IEHNE BEKTOPOB B KOOPJMHATAX, YTOJ MEXJY BEKTOpPaMH, yrojl MEXIYy 2
IPSIMOM U TNIOCKOCTBIO, YTOJI MEXAY TIOCKOCTSIMH
KonrponbHas pabora
Paznen 4. OcHoBBI 40
TPUTOHOMETPHUH.
Tpuronomerpuyeckue OK-01, OK-02,
pyHkumnu OK-03, OK-04,
Tema 4.1 Coneprxanue yueOHOro MaTepuaa OK-05, OK-06,
Tpuronomerpuyeckue Pagunannas mepa yria. IIoBopoT Toukn BOKpYr Hadana KoopauHar. OmnpezneneHue OK-07
(YHKIMM HPOU3BOJBHOIO | CHHYyCa, KOCHHYCA, TAHTE€HCA W KOTAHTeHCA. 3HAKHM CHHYCa, KOCHHYyCa, TAHTCHCA U 4 I1IK-5.1, I[IK-11.1.

yria, uyucna. Pannannasa u
rpajgycHasi Mepa yria

KOTaHT'€HCa 110 YCTBCPTAM. 3aBUCHMOCTD MCXKAY CUHYCOM, KOCMHYCOM, TAHTCHCOM
M KOTAaHI'CHCOM OJJTHOI'O M TOI'0 K€ yriia
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KoMmOuHMpOBaHHOE 3aHSTHE

Tema 4.2

OcHOBHbIE
TPUTOHOMETPUUECKHE
TOXECTBA.

@opMyIIbl IPUBEACHUS

Copepxanue yueOHOro MaTepuana

Tpuronomerpuueckue ToxxaecTsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB OU
- o.. DopMyIBIIPUBEICHUS

KomMmOunupoBanHoe 3aHstue

Tema 4.3

Cunyc, KOCHHYC, TaHI'€HC
CYMMBI M pa3HOCTH [BYX
yIJIOB

Cunyc u KOCHUHYC
NBOMHOTO yria. ®opmyiibl
IIOJIOBUHHOTO yIJIa

Copepxanue yueOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. CHMHYC M KOCHUHYC
nBoiiHoro yrina. @opmynel nonoBuHHOro yria. [IpeoOpa3oBaHus CcymMMBbl
TPUTOHOMETPUUYECKUX (GYHKUUNH B NPOMU3BEIEHUE M IPOU3BEACHUS B CyMMY.
BolpaxkxeHue TpPUrOHOMETPUYECKMX (YHKIMM dYepe3 TaHIMeHC IOJOBUHHOTO
aprymenrTa. [IpeobpazoBanus npoCTEHIINX TPUTOHOMETPUUECKHUX BbIPAKEHUM

KomMmOuHupoBanHoe 3aHsTre

Tema 4.4 Cogepxanue yueOHOT0o MaTepuana

OyukuuM, HX CcBOHCTBA. | O0NacTh ONpeaeneHUs] U MHOKECTBO 3HaYeHHH QyHKiuil. YETHOCTh, HEUETHOCTD,
CriocoOsl 3a/laHus | epruoaUYHOCTh QPyHKIMHA. CriocoOsl 3a1anust QyHKIUI

GyHKUUMHI KoMOMHUpPOBaHHOE 3aHATHE

Tema 4.5 Coneprkanue y4eOHOro MaTepuana

Tpuronomerpudeckue OO6nacte ompeneneHus ¥ MHOKECTBO 3HAYEHU TPUTOHOMETPUUYECKUX (YHKITUH.

¢byHKIMH, X CBOMcTBa M
rpaduxu

YéTHOCTh, HEYETHOCTD, IEPUOJUUHOCTh TPUTOHOMETpUYECKUX GyHKUuH. CBoWCcTBa
u rpaduxu QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 Coneprxanue yueOHOro MaTepuaia

[IpeobpazoBanue Cikatue u pacTsikeHue TpaQuKOB TPUTOHOMETPHUECKUX (PYHKITUH.

rpadukoB [Tpeo6pa3zoBanne rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIMMA

TPUTOHOMETPUUECKHX [TpakTryeckoe 3aHsATHE

byHKIMIA

Tema 4.7 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
Onucanue NPHUKJIATHOT0 MOIYJIA)

IIPOU3BOJICTBEHHBIX Hcnonb30BaHue CBONCTB TPUTOHOMETPHUECKUX (DYHKIMH B mpodeccHoHaIbHBIX

mnmponeccos C€ IHOMOUIBIO

3aja4ax
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rpadukoB QyHKIHI

[IpakTryeckoe 3aHATHE

Tema 4.8 Copneprkanue ydeOHOro MaTepraia
ObpaTHble Ob6parnble Tpuronomerpuyeckue GpyHkuuu. Mx cBolicTBa U rpaduku
TPUTOHOMETPHUYECKHE
Kom6unupoBanHoe 3aHsatue
byHKIIUU
Tema 4.9 CogepxaHre yaeOHOTO MaTepuaa
Tpuronomerpuyeckue VYpaBHeHHe cOS X = a. YpaBHEHHUE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHEHHUS U HEPABEHCTBA

PenieHne TpUTOHOMETPUYECKMX YPABHEHMM OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJgpaTHBIM, peELIacMble
pa3I0KEHUEM Ha MHOKUTENH, OHOPOIHBIE.

IIpocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA

Komb6un1poBaHHOE 3aHATHE.

Tema 4.10 Coneprkanue y4eOHOro MaTepuana

Cucremsl Cuctembl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN
TPUTOHOMETPUYCCKUX KoMOnHMpOBaHHOE 3aHSTHE

ypaBHEHUH

Tema 4.11 Coneprkanne yaeOHOro MaTepuana

Pemienne  3amau.ocHoBel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHM M HEPABEHCTB B TOM YHCIIE C MCIOJb30BaHUEM
Tpuronomerpudeckue CBOMCTB (DYHKIIM.

byHKINN KonrponbHas pabora

Pasnea S.

Komnexcubie yncia

Tema 5.1 Coneprkanne y4eOHOT0o MaTeprana

KommiiekcHbie umcia

[Tonstue komruiekcHoro yucina. ComnpsiKeHHble KOMIUIEKCHbIE YHCla, MOIYJIb U
apryMeHT KOMIUIEKCHOro uucina. <Popma 3amucu  KOMIUIEKCHOTO — 4Hcia
(reomeTpuueckas, TPUTOHOMETpHUECKas, anreOpandeckas). Apudmernueckue
JENCTBUS C KOMIIJIEKCHBIMH YMCIIaMU

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 5.2 Coneprkanue ydeOHOro MaTeprasa
ITpumenenue BeinmosnHeHne  pacueToB ¢ MOMOINBIO  KOMIUIEKCHBIX — uyucen.  I[Ipumepsr
KOMIUIEKCHBIX YUCEI UCIOJIb30BaHUSI KOMIUIEKCHBIX YHCEIl 4

[IpakTuueckoe 3anarue
Pa3znea 6. IlpomsBoanas 40
(pynxuumn, ee
NpUMeHeHHe
Tema 6.1 Coneprkanue yueOHOro MaTepuana
ITonste  mpousBoAHON. | OmpeneneHne YUCIOBOH TOCIIEIOBATEIILHOCTH U cHOCOObI ee 3amanus. CBoicTBa
@opmMynel M IpaBWila | YUCIOBBIX HocienoBarenbHocTed. OlpenesneHue Ipejena MociIeJ0BaTeIbHOCTH.
auddepeHpoBaHUSL Beruucnenne  mpezpenoB  mociepoBatensHocTeil.  Ilpemen  ¢yHkumm  Ha 2

6eckoneunoctu. llpenen gpynkunu B Touke. [Ipupaienue aprymenta. [Ipupamenue

¢yHKIMKU. 3anayd, OPUBOJALIME K MOHATHIO Mpou3BOAHOM. OrmpeneneHue

IIPOU3BOJHON. AJITOPUTM OTBICKaHUS IPOU3BOAHOMN

KomM6unmnpoBanHoe 3aHsTue

OK-01, OK-02,
Tema 6.2 Cogepxanue yueOHOro MaTrepuaa
OK-03, OK-04,
IIponsBonHbIe cyMMEl, | @opmynsl quddepenipoanus. [pasuna nuddepenurpoBanus 6 OK.05. OK-06
PasHOCTH  HPOM3BENEHHs, | KoMOMHUPOBAaHHOE 3aHATHE s ’
OK-07
YacTHOTO
IIK-5.1, IIK-11.1.

Tema 6.3 Coneprkanue yaeOHOro MaTepuana
[IpousBoaHbIE Omnpenenenue cinoxxHod GyHkuuu. IIpon3BoaHass TPUrOHOMETPUYECKUX (YHKIUH.
TPUTOHOMETPHUYECKUX [Tpon3BoiHas CIOXKHON QYHKIIUU
¢Qynxuuii.  I[poussoanas | KoMOMHHPOBaHHOE 3aHSTHE 6
CIIO’KHOW (PYHKIIMU
Tema 6.4 Copneprxanue yueOHOro MaTepuaa
TonsTne O | [onsitne HempepbiBHOH (yHKIMU. CBoiicTBa HempepbiBHOH (yHKIMU. CBA3b
HETPEPBIBHOCTH (DYHKITHH. 2

Merton nHTEpBaANIOB

MEX/y HEIPEPHIBHOCTHIO U AP PEepeHIIUPYEMOCTHIO (PYHKIIMHN B TOUKE. AJITOPUTM
pEILIEHUsI HEPABEHCTB METO/I0M UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.5

Copepxanue yaeOHOTO MaTepuana
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I'eomerpuueckmii u | ['eomeTpuuecknii CMBICT TIPOU3BOJAHONW (YHKIMH — YIJI0BOM Kod(dHuImeHTt
buznueckuit CMBICH | KacaTelIbHOM K Trpaduky (GYHKIMH B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduxy
MIPOU3BOTHOM GbyHKIMH. AJTOpPUTM COCTaBJICHMsI YpaBHEHHUs KacaTeJbHOM K rpaduky QpyHKIHUU
y=f(x)
Kom0unupoBaHHOE 3aHsATHE
Tema 6.6 CogepxaHre yaeOHOTO MaTepuaa
Ouznyeckuit cMbIcH | Ou3nyecknii (MeXaHWYeCKHil) CMBICT IPOU3BOJHOM — MIHOBEHHAash CKOPOCTh B
MPOU3BOAHOMN B | MOMEHT BpeMeHH t: v =S’ (t)
npodeccuoHaNbHBIX [IpakTuyeckoe 3aHsITHE
3aayax
Tema 6.7 Coneprkanue ydeOHOro Matepuana

MOHOTOHHOCTD (DYHKITHH.
Touku 3KCTpEMyMa

Bospacranne u yObiBaHMe (YHKIIMH, COOTBETCTBHE BO3PACTAaHUS U YyOBIBaHUS
¢GyHKIMM 3HaKy nOpou3BoAHON. IloHATHE ™POM3BOJHONW BBICIIETO IOPSIKa,
COOTBETCTBUE 3HAKa BTOPOH NMPOU3BOAHOM BBIMYKIOCTH (BOTHYTOCTH) (PYHKLMHU Ha
oTpe3Kke. 3ajjaud Ha MaKCUMyM M MUHUMYM. IloHsATHe acMMITOTHI, COCOOBI HX
olpeneNeHusl. AJrOpUTM HcciaeoBaHUs (YHKIMHM M MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOIHON. J[poOHO-NTMHEeHas pyHKINsSA

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.8
WccnenoBanune QpyHkuuii u
MOCTPOEHHE TpapHUKOB

Coneprkanue yaeOHOro MaTepuana

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U TOCTPOEHUE T'pa(KOB.

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.9 HauOGonbiiee u

Cogepxanue yaeOHOTO MaTepuana

HauMEHbIIIEe 3Ha4yeHus | HaxoxaeHne HauOONbIIEro M HAaMMEHBIIEro 3HA4YeHUH (QYHKUUH, MOCTpOEHUE

byHKIIN rpauKOB MHOTOUYICHOB C UCIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOTO aHaIHU3a
KoMmOuHMpoBaHHOE 3aHsTHE

Tema 6.10 IIpojeccrnonaibHO-OPHEHTHPOBAHHOE coJep:RaHue (copep:xanue

Haxoxnenue NPUKJIATHOTO MOAYJIST)

ONTUMAJIBHOTO PE3YJIbTAaTa
C IIOMOILUBIO NPOU3BOIHOMN
B IIPAKTUYECKUX 3a7a4ax

Haumenbiiee u HanOobIee 3HAaUCHUE (I)YHKI_[I/II/I

HpaKTI/I‘-ICCKOe 3aHATUC
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Tema 6.11 Cogneprkanue ydeOHOro MaTepuaia
Pemenue 3aga4. | opmynsl u npaswia auddepenunpoBanus. VccnenoBanue GyHKIHA € TTOMOIIBIO
[TpousBoanas GpyHKIuUH, €€ | mpou3BoaHON. Hanbomnbiiee 1 HANMEHbIIICE 3HAYCHHS (PYHKIIUH 2
IpUMEHEHHE Konrponbnas padora
Paznen 7. 46
MHoOrorpaHHMKN M TeJia
BpAalllCcHUA
Tema 7.1 Coneprkanue ydeOHOro MaTepuana
Bepumunsl, peOpa, rpanu | [lonstue MHOrorpaHHuka. Ero sjaeMeHTHI: BepuiuHbl, peOpa, rpaHu. JuaroHaib.
MHOTOTpaHHHUKA Ceuenue. Boinykiible 1 HEBBITYKJIbIE MHOTOI'PaHHUKH
KomOunnpoBanHoe 3aHsaTHE 2
Tema 7.2 Copepxanue yueOHOTo MaTepuana
[Ipusma, ee | [lonarue npusmbl. Ee ocHOBaHus u OokoBbie rpaHu. Beicota mpusmsl. [Ipsmas u
COCTaBJIAIOLINE, CEYCHHE. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
Ilpsmas wu  npasuibHas | KoMOMHHPOBAHHOE 3aHSTHE 2 OK-01, OK-02,
MIPU3MBI OK-03, OK-04,
Tema 7.3 Coneprkanue y4eOHOro MaTepuana OK-05, OK-06,
[Tapannenenunen, Ky0. | [Tapanienenumnen, CBOCTBA MPSMOYTOJBHOTO Mapaiiesnenuneaa, kyo. CedeHue OK-07
Ceuenue Ky0a, | KyOa, mapamienenumnena HIK-5.1, IIK-11.1.
napajulesenune1a KomOunmnpoBaHHoe 3aHsATHE 2
Tema 7.4 Coneprkanue y4eOHOro MaTepuana
[Tupamupa, ee | [lupamuna u ee omementol. CeueHue mnupamuabl. [lpaBuibHas mnUpamMua.
COCTaBJISIONINE, CEYCHME. | Y CceUCHHAs MUpaMH/Ia
IlpaBunbHas  MUpaMUIA. | KoMOGHHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuia
Tema 7.5 Copneprxanue yueOHOro MaTepuaa
boxosas 51 nonHas | [Inomaas OOKOBOM M MOJTHOW MOBEPXHOCTU IPU3MBI, TUPAMUIbI
MOBEPXHOCTh npu3Mbl, | KomOMHMpOBaHHOE 3aHSTHE 2
MTAPAMUTBI
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Tema 7.6 Coneprkanue ydeOHOro MaTeprasa

Cummerpus B KyOe, | CUMMeETpUsI OTHOCHUTEIBHO TOYKH, NPSAMOM, Iiockoctu. CuMmerpusi B Kyoe,
napajJiesienunese, napajelenunene, npusme, mupamusie

puU3Me, IUpamue Kom0uHupoBaHHOE 3aHsATHE

Tema 7.7 IIpojeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue

IIpumepsl cumMmeTpuil B

NPHUKJIATHOT0 MOIYJIA)

npodeccun CumMeTpus B IpUPOJIE, apXUTEKTYpe, TEXHUKE, B OBITY
[TpakTHdeckoe 3aHsATHE
Tema 7.8 Copepxanue yueOHOT0o MaTepuana
[IpaBuibHbBIE [TonsiTre mpaBUIBHOTO MHOTOrpaHHUKa. CBOWCTBA MPABUIBHBIX MHOTOTPAHHUKOB
MHOTOTpaHHUKH, uXx | [IpakTHueckoe 3aHATHE
CBOMCTBA
Tema 7.9 Coneprkanue y4eOHOro MaTepuana
Hunuump, ero | Humunnap u ero snementsl. Ceuenne muivHapa (mapajjieIbHOE OCHOBAHUIO M OCH).

cocrasitrome. CeyeHue

Paszeeprka nmimHpa

LHWIMH]pa KomOunmnpoBaHHoe 3aHsATHE
Tema 7.10 IIpodeccrnonabHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
Konyec, €ro | MPUKJIATHOr0 MOIYJIA)

cocrasitromnie. CedeHue

Konyc u ero oanementel. CeueHue KoHyca (MapajijieIbHOE OCHOBaHHUIO U

KOHYyca MPOXOJsIIee Yepe3 BEpPIIMHY), KOHUYeCKue ceueHus. PazpepTka KoHyca
Komb6unupoBaHHoe 3aHsATHE

Tema 7.11 Copepxanue yaeOHOTO MaTepuana

VY ceueHHbIi KOHYC. | YceueHHbIl KoHYC. Ero o6pa3yromas u Beicota. CedeHne yceueHHOro KOHyca

Ceuenue yceueHHOTo | KoMOMHUPOBAaHHOE 3aHATHE

KOHYyca

Tema 7.12 Coneprkanne y4eOHOT0 MaTeprana

[ap u chepa, ux ceueHus

[Hap u chepa. Bzaumuoe pacnonoxkenue chepsl u miockoctu. CedeHue Iapa,
cdepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.13

Cogepxanue yaeOHOT0O MaTepuana
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ITonsate 00 o0BEME Teia.

[Tonsitue 06 oOwveme Tena. OObeM Kyba W TPSMOYTOJBHOTO IMapasuieleIuIe/ia.

OTHoLIEHHE O0beM mpu3sMbl u  nuauHApa. OTHOIIEHHE O00BEMOB  IMOJOOHBIX  TeIl. 4
00BEMOBIOJOOHBIX Tell ['eomeTpryecKkuil CMBICI ONPEaeIUTeNs 3-r0 opsaKa
KomOunupoBanHoe 3anstue
Tema 7.14 CogepxaHre yaeOHOTO MaTepuaa
Obbembl M IUIOMAMH | OGpembl MpaMuabL i KoHyca. OGbeM mapa. ILIomaau moBepxHoCTeil Tel 2
MOBEPXHOCTEH Tell
KomOunupoBanHoe 3anstue
Tema 7.15 CopepxaHue yaeOHOTO MaTepHraa
Kom6unanuu KoMmOuHanmmu reoMeTpuuecKux Tei
MHOIOIPDaHHMKOB U Tell | [IpakTHuecKoe 3aHATHE 4
BpallleHUs
Tema 7.16 Coneprkanue y4eOHOro MaTepuana
I'eomeTpuueckue Hcnonp3oBanre KOMOWHAIIM MHOTOTPAHHMKOB W TEJ BpAIEHUS B MPAKTHUKO-
KOMOHMHAIINY Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3aauax
[TpakTrdeckoe 3aHsATHE 4
Tema 7.17 Coneprxanue yueOHOro MaTepuaa
Pemenue 3a1a4. | OOBEMBI U TUIOIIAIU TTOBEPXHOCTH MHOTOTPaHHUKOB U TEJ BPAILCHUS
Mmuororpanaukn U Tena | KonrpoibsHas paboTa 2
BpAICHHS
Paspean 8. 14
IlepBooOpa3nas
pyuxkuum, ee
NpUMEHEeHHe OK-01, OK-02,
Tema 8.1 Copneprxanue yueOHOro MaTepuaa OK-03, OK-04,
IlepBooOpa3Has (yHKIUH. | 3amaua 0O BOCCTAHOBJIICHHWH 3aKOHA JBM)KEHHUS 1O W3BECTHON ckopocTH. [loHsThe OK-05, OK-06,
[IpaBuna HaxOoXJeHHs | uHTerpupoBanus. O3HaKOMIIGHHE C TMOHSTHEM HMHTErpaja U MepBooOpa3sHOM aJis OK-07
epBOOOPa3HBIX ¢byuknun y=f(x). Pemenue 3amau Ha CBS3b MEPBOOOPA3HONW M €€ NMPOU3BOAHOIM, IIK-5.1, [IK-11.1.
BBIYHCIICHHE TEepBOOOpa3HOM il maHHOW (QyHkiuu. Tabmuna dopmyn s
HaXO0XKJeHUs IepBOOOpa3HbIX. M3yueHue npaBuiia BBIYUCICHUS IEPBOOOPA3HOM 2

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 8.2 Coneprkanue ydeOHOro MaTeprasa
[Inomans KpUBOIMHEWHOW | 3amaun, MPUBOJASAIINE K TOHSATHIO ONPEICICHHOTO HWHTErpajia — O BBIYMCICHUH
Tpamneuuu. @opMmyiia | UIOMAAX KPUBOJMHEWHOW Tpamenu, O T[epeMelieHnd To4ku. [loHsTne
Herotona — Jleli6auna ONPENENEHHOTO  MHTETpaa. ['eomerpuueckuii ©u  QU3MYECKUI  CMBICT
omnpezaeneHHoro uurerpaia. @opmyna Herorona— Jlelionuna 2
Kom0uHMpoBaHHOE 3aHsATHE
Tema 8.3 CogepxaHre yaeOHOTO MaTepuaa
Heonpenenennsrit u | llonsiTe HEONPENEIIEHHOrO UHTErpaia
OIPE/ICTICHHBIN UHTErPaibl | KoMOMHUPOBAaHHOE 3aHATHE 2
Tewma 8.4 Cogepxanue yueOHOTo MaTepuana
[TonsTne 00 | ['eoMeTpuUeCKHii CMBICI OTPEICTCHHOTO HHTETpaia
OMNpE/CICHHOM HHTEerpane | KomOMHUPOBaHHOE 3aHATHE 2
KaK iouiaau
KPHUBOJIMHEWHOM Tpanenun
Tema 8.5 IIpodeccrnonabHO-OPUEHTHPOBAHHOE coaepxaHue (copep:xaHue
OnpeneneHHblil MHTErpall | NPUKJIATHOTO MOIYJIsl)
B KU3HU ['eomeTprueckuii CcMbICI ONpenelieHHoro wuHrerpana. Popmyna HeroTroHa -
JleitOHuma.
Pemenue 3a1au Ha npuMeHEHNE UHTETpalia sl BBIUMCICHNUS GU3NYECKUX BEIIMYUH
¥ TUTOMIA e 4
IIpakTHueckoe 3aHsATHE
Tema 8.6 Coneprxanue yueOHOro MaTepuaia
Pemenue 3agau. | [lepBooOpasnas Gynkiuu. [IpaBuna HaxoxaeHus nepBoodpasHbixX. Ee npumenenue
ITepsooOpasnas ¢GyHkiMY, | KonTpoasHas paboTa 2
€€ IPUMEHEHNE
Paznen 9. 18
Crenenn U KOpHH.
Crenennasi pyHKUIMA OK-01, OK-02,
Tema 9.1 ConeprkaHue yueOHOTO MaTepualia OK-03, OK-04,
OK-05, OK-07

Crenennass QyHKOus, ee
CBOMCTBA

[ToHsiTHE KOpPHS N-OM CTENEHU U3 JACHUCTBUTENBHOTO yuciaa. OyHKIMU Y = Vx ux
cBoiicTBa U rpaduku. CBOHCTBa KOPHS N-0if cTENeHn
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KoMmOuHMpOBaHHOE 3aHSTHE 4

Tema 9.2 Copneprkanue ydeOHOro MaTepraia

ITpeoOpa3oBanue ITpeoOpa3oBaHre UPpaMOHATIBLHBIX BBIPAXKEHUN

BBIPOKCHUN C KOPHAMU N- | KOMOMHHUPOBAHHOE 3aHSITHE 4

O CTEeNeHU

Tema 9.3 CogepxaHre yaeOHOTO MaTepuaa

CpoiictBa  crenenu ¢ | [loHATHE CTeleHU ¢ JOOBIM pallMOHATIBHBIM MoKa3areieM. CTerneHHble (YHKIIHH,

paloHaIbHbIM U | UX CBOMCTBA U rpapuKu

JNENCTBUTEIbHBIM KombOunnpoBanHoe 3aHsatue 2

MOKa3aTesIMU

Tema 9.4 Coneprkanue ydeOHOro Matepuana

Pemenne PaBHOCWIBHOCTD MppalMOHAIBHBIX YPAaBHEHUMM U HEpPaBEHCTB. Meronsl HX

UppaLMOHATILHBIX peuieHus. Perenne nppalnoHalbHbIX YpaBHEHUI U HEPABEHCTB

YPaBHEHUH U HEPABEHCTB | KOMOMHHMPOBAHHOE 3aHSITHE 6

Tema 9.5 Copneprxanue yueOHOro MaTepuaia

Crenenu u KopHH. | OnpeneneHue creneHHoil ¢yHkiuu. lcrnonb3oBaHue ee CBOICTB MpU peEIIeHUU

CrenenHas QyHKIUSA YpaBHEHU U HEPABEHCTB 2
KonrponbHas pabora

Paznen 10. 18

IokazaTenbHas

byHkuus

Tema 10.1 Coneprkanue y4eOHOro MaTepuana

[TokazarenpHas QyHkius, | CTeneHb ¢ OPOM3BOJIBHBIM  JCHCTBUTENBbHBIM TOKasareneMm. OrmpeaencHue

ee CBOICTBA noka3aTeiabHON (yHKIMH, ee CBOHCTBa M TpaduK. 3HAKOMCTBO C MPUMEHEHUEM OK-01, OK-02,
nokasarenbHON (QyHKIMU. PemieHne mokazarenbHBIX ypaBHEHUH (YHKIIMOHAIBHO- OK-03, OK-04,
rpau4ecKuM METO/I0OM 4 OK-05, OK-07
Komb6unupoBanHoe 3aHsaTue

Tema 10.2 Coneprkanne y4eOHOT0o MaTeprana

Pemrenne nokasarenbHbIX | PemeHne 1oka3aTeNbHBIX ypaBHEHHMH METOJOM YpaBHUBaHUS —IOKa3aTesei,

YPaBHEHHMI U HEPABEHCTB | METOJIOM BBEJCHMS HOBOW NepeMeHHOH, (QyHKIHNOHAIBHO-TPAPUUECKUM METOIOM.
Pemenue nokasarenpbHbIX HEPABEHCTB 8
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[IpakTryeckoe 3aHATHE

Tema 10.3 Copneprkanue ydeOHOro MaTepraia
CucreMbl mNOKasaTeNbHBIX | Pemenne cucteM MoKa3aTenbHBIX ypaBHEHUH
YPaBHEHUH Kom0uHMpoBaHHOE 3aHsATHE 4
Tema 10.4 Copepxanne yaeOHOTO MaTepuaa
Pemenune 3aj1a4. | PemieHne Moka3aTelbHBIX YpPaBHEHUH METOJOM YypaBHUBAaHMs IIOKazaTeled U
[ToxazarenpHas QyHKIUA | METOZOM BBEICHUS HOBOM IEepeMEHHOMN. PeleHne noka3arenbHbIX HEPABEHCTB

Konrponbnas pabora 2
Pa3znea 11. Jlorapudgmsi. 30
Jlorapudpmuueckas
byHkuus
Tema 11.1 Cogepxanue yueOHOTo MaTepuana
Jlorapupm yucia. | Jlorapudm uncna. JlecATUUHBIN U HATYpaJIbHBIN JTOrapu(Mbl, YUCIIO €
JlecsaTUUHBIN 1 | KoMOMHMpOBaHHOE 3aHATHE
HaTypaJbHbIN JIorapudmsl, 4
4UCIIO €
Tema 11.2 Coneprkanue y4eOHOro MaTepuana
CpoiictBa  norapumoB. | CpolicTBa jorapudpmoB. Oneparius JJorapupMUpOBaHUSI. OK-01, OK-02,
Onepanus KomOunmnpoBaHHoe 3aHsATHE 6 OK-03, OK-04,
norapuMUpOBaHUS OK-05, OK-07
Tema 11.3 Copepxanue yaeOHOTO MaTepuana IIK-5.1, [TK-11.1.
Jlorapugmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA
¢GyHKIMS, ee CBOICTBa Komb6unupoBaHHoe 3aHsATHE 4
Tema 11.4 Coneprkanne y4eOHOT0 MaTeprana
Pemenue [Tonstne norapudmuyeckoro ypaBHeHus. Omnepanus TOTEHIMPOBaHHA. Tpu
Jorapu(pMIICCKuX OCHOBHBIX METOJAa pEIIeHHs JIOrapu(MUUECKUX YpPaBHEHHH: (DYHKIIMOHAJIBHO-
YPABHEHUH 1 HEPABEHCTB | rpaduueckiii, METOX MOTCHIMPOBAHMS, METOJ BBEICHWS HOBOH MEPEMEHHOI.

8

Jlorapudmuueckre HepaBeHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 11.5

Coneprkanne y4eOHOr0o MaTeprana
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Cucrembl AJNTOPUTM pEIICHUS CHUCTEMBbl ypaBHEHUH. PaBHOCHIBHOCTH JorapuMHUUYECKHX
JorapupMHUECKUX YPaBHEHMI U HEPABEHCTB
ypaBHEHUU KoMmOuHMpOBaHHOE 3aHSTHE 2
Tema 11.6 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojiepKaHue (conepxanue
Jlorapudmsl B IpUpoAe U | NPUKJIAJTHOTO MOTYJIsI)
TEXHUKE [lpumenenune norapudma. Jlorapupmuueckas cnupans B npupoge. Ee
MaTeMaTH4YeCKHe CBOMCTBA 4
[TpakTuyeckoe 3aHsTHE
Tema 11.7 Cogepxanue yueOHOT0o MaTepuana
Pemenue 3ajgad. | Jlorapudpmudeckas  ¢yHkuusa.  Pemenume — mpocTedmmx — Jorapu(MUYECKUX
Jlorapugmst. YpaBHEHUH 2
Jlorapudmuueckas KonrponbHas padora
byHKIUS
Pasznea 12. 10
MHo:xecTBa. JJIeMEHTHI
Teopum rpagos
Tema 12.1 Coneprkanue y4eOHOro MaTepuana
MHoxecTBa [Tonsitue MuOkecTBa. [logMHO)ecTBO. Onepaliiv ¢ MHOKECTBAMU
KomOunmnpoBaHHoe 3aHATHE 2
Tema 12.2 IIpodeccrnonabHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
Onepanuy ¢ MHOXECTBAMH | MPUKJIATHOTO MOYJIs1)
Onepanuu ¢ MHOXKecTBaMU. PellieHne npukiaaHbIx 3a1a4y
[IpakTueckoe 3aHATHE 2
Tema 12.3 Coneprkanne y4eOHOT0 MaTeprana
I'pader [Tonsitue rpaca. CBsa3HbIN Tpad, qepeBo, UKI rpad Ha IIOCKOCTH
[TpakTuyeckas pabora 4
Tema 12.4 Coneprkanne y4eOHOT0 MaTeprana
Pemenne 3ama4. | Onepaunn ¢ MHOXecTBamu. OmHcaHWe peaNbHBIX CUTYallMid C  ITOMOIIBIO
MmuosxectBa, I'padbl 1 ux | MmHOKecTB. [IprMeHeHne rpadOB K pEIICHHIO 33124
MIpUMEHEHNE Konrponbnas pabora 2
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Paszgnea 13. DiaeMeHTHI 26
KOMOUHATOPUKH,
CTATUCTUKH H TEOPHH
BepOsATHOCTEM
Tema 13.1 Cogepxanue yaeOHOT0O MaTepuaa
OcHoBHbIE nouAaTHs | IlepectaHOBKH, pa3MeLIeHUs], COUETaHUSI.
KOMOWHATOPUKH 4
KomOunupoBaHHoe 3aHsTHE.
Tema 13.2 Cogepxanue yueOHOTo MaTepuana
CoOsitHe, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI
coOpitha. CnoxkeHue U | coObITHIH. Y CIIOBHASI BEPOSITHOCTh. 3aBHCHUMBIC U HE3aBHCHUMBbIC COOBITHS. TeopeMbl
YMHOKEHUE BEPOATHOCTEN | O BEPOSITHOCTU MPOHU3BENCHUS COOBITH.
4
KomMmOuHupoBanHoe 3aHsTue
Tema 13.3 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepKaHue (comep:xanue
BepostHocTh B | IPHKJIAIHOTO MOLYJIs1)
npodecCHOHATBHBIX OTHOCHUTENBbHASA YacTOTa COOBITHSA, CBOMCTBO ee ycToiunBocTU. CTaTHCTHYECKOE
3a1a4ax omnpezeneHue BepossiTHocTU. O1ieHKa BEpOSTHOCTH COOBITUS
IIpakTHueckoe 3aHsATHE 4
Tema 13.4 Coneprkanue y4eOHOro MaTepuana
JuckpetHas  ciy4aiHas | Bugel cinyvaiiHbix BennuuH. OnpenenieHue AMCKPETHOM CilydaifHOW BEJMYMHBI.
BEJIMYNMHA, 3aKOH €€ | 3aKOH pacupeleieHuss JHUCKPETHOW CllydailHOM BenuuuHbl. Ee uucioBble
pacnpeeneHus XapaKTepUCTUKU 4
KomMmOuHupoBaHHOE 3aHsTHE
Tema 13.5 Coneprkanne y4eOHOT0o MaTeprana
3agaun  mareMaTuuyeckou | Bapmanmonnsrii  psa.  Ilomwmronm wactor u  rucrorpamMma. CraTHCTHYECKHE
CTaTUCTUKH XapaKTEPUCTHKH psiia HAOII01aeMbIX JTaHHBIX
KomOunmpoBanHoe 3aHATHE
4
Tema 13.6 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE coiepKaHue (conepxanue
CocraBrnenne TaOaUI] U | MPHKJIATHOTO MOXYJIsI)

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
1IK-5.1, I[IK-11.1.
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yarpamMm Ha MpaKTUKe

[TepBuunast 06pab0OTKa CTATUCTUYCCKUX MaHHBIX. [ padudeckoe ux mpeacTaBiIcHUE.
HaxosxeHne cpelHAX XapaKTePUCTHK, HAOII0IaeMbIX TaHHBIX

[IpakTHyeckoe 3aHATHE 4
Tema 13.7 Copepxanue yaeOHOTO MaTepuaa
Pemenue 3aja4. | OneMeHTsl KoMOMHAaTOpUKU. CoOOBITHE, BEPOSITHOCTH COOBITHSA. CloXeHue W
DneMEeHTbI YMHOKECHHE BEPOSATHOCTEN
KOMOMHATOPHKH, KonTponbnas pabota 2
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEH
Paznen 14. YpaBHenus u 28
HepaBeHCTBa
Tema 14.1 Coneprkanue y4eOHOro MaTepuana
PaBHOCHIIBHOCTB PaBHOCMIBHOCTE ypaBHeHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMM M HEPABEHCTB. | PaBHOCWIBHBIX IIE€PEX0/JaXx B YpaBHCHMSAX M HepaBeHcTBax. OOmme MeTojs
OO61ye METOIBI PEIIEHNsT | peleHHs YPaBHEHHIA: Mepexo]] OT paBeHCTBa (YHKIMHA K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX ()YHKLHH, METOJ pa3loKeHUs Ha MHOXXHTEIH, METOJ| BBEICHUS
HOBOH NepeMeHHO!, (YHKIMOHAIBHO-TpauyecKuii MeTox
KomMmOuHupoBaHHOE 3aHATHE
Tema 14.2 Coneprkanue yueOHOTO MaTeprasia OK-01, OK-02,
I'padnueckuit MeTox | OOmue MeTo/bl pelleHUs] HEPaBEHCTB: MEPeXo ] OT CPaBHEHUs 3HAUCHUH (yHKUIUH OK-03, OK-04,
peleHus YPaBHEHMH, | K CPaBHEHUIO 3HAYEHHUH apryMeHTOB Uil MOHOTOHHBIX (YHKIMHA, MeEToA OK-05, OK-06,
HEPABEHCTB UHTEPBAJIOB, (YHKIMOHATIbHO-Tpaguueckuil metoa. I'paduueckuii meton pemeHus OK-07
YpaBHEHMI U HEPABEHCTB 4 TIK-3.1, IIK-11.1.
KoMmOuHMpOBaHHOE 3aHSTHE
Tema 14.3 Coneprkanne y4eOHOT0o MaTeprana
VYpaBHenus u HepaBeHCTBa | OmpeneneHue Moayns. Packpeitme wmoayns mo onpexaeneHuro. IIpocreiime
C MOZYJIEM YPaBHEHHUs M HEPABEHCTBA ¢ MoayseM. [IpumeHeHne paBHOCWIBHBIX MEPEXOJO0B B
OIPEEIICHHBIX TUIAX YPAaBHEHUI 1 HEPABEHCTB C MOAYJIEM 4
KomOunmnpoBanHoe 3aHsATHE
Tema 14.4 Coneprxanue yueOHOro MaTepuaa

VYpaBHEHHs 1 HEPABEHCTBA

3HakoMcTBO ¢ napameTpom. [Ipocreiiirie ypaBHEeHNs 1 HEPABEHCTBA C TapaMeTpOM
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C rmapaMeTpamMu

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 14.5
CocraBneHne W penieHue
npoecCHOHANBHBIX 3a/1a4

IIpodeccnonabHO-OPHEHTUPOBAHHOE coJiep;KaHue (conepskanue
MPUKJIATHOTO MOYJIfA)

Pemenme TekcTOBBIX 3a/1a4 TPO()ECCHOHATBHOTO COCPKAHUS

C TIOMOIIBIO YpaBHEHUM [TpakTHdeckue 3aHsTH 8
Tema 14.6 Copneprkanue ydeOHOro MaTepuaia
Pemenue 3a7a4. | O0mme MeToAbl pelieHusT YpaBHEHUNW. YPaBHEHHS W HEPABEHCTBA C MOAYJIEM H C
VYpaBHEHMsI U HEPABEHCTBA | mapaMeTpaMu

IIpakTHueckoe 3aHsATHE 2
IIpomexyTounasi arrecTanus (JK3aMeH) 6
Bcero: | 340

Ilo xaswcooii meme onuceigaemcs cooepicanue y4ebHo2o mamepuana (8 OUOAKMUYecKUx eOUHUYAax), HaUMeHOBaHUS He0OXO0OUMbIX 1AOOPAMOPHBIX, NPAKMUYECKUX U

unwix 3ansamutl. Obvem uacos onpedensemcs o Kaxcoou nosuyuu cmoaoya 3.

*[IpogheccuonanrbHO-0pUESHMUPOBAHHOE COOEPHCAHUE MOXCEem Dblmb pacnpedesieHo no pazoenam (memam) Uiy CKOHYeHmpuposano & pasoeie llpuxkiadnot mooyib
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3. YcioBus peaju3anuu NporpaMmMbl 0011€00pa3oBaTeIbLHON JUCIUILTHHbBI

3.1. lns peaju3anuy MporpaMMbl JUCHUAILUIMHBI J0JKHBI ObITH NPEIyCMOTPEHbI
cjleayIonue crennajbHble MOMelleHusI:

Peanuzamuss nporpaMMbl TUCIHUIUIMHBI TpeOyeT HaIW4YUs yd4eOHOro KaOwHeTa
MaTEeMaTHKH.

O6opynoBanne yueOHOTO KaOWHETA:

- TOCAJOYHBIE MECTA 110 KOJMYECTBY 00yUaIOIIHXCS;

- pabouee MeCTo MPEeIo1aBaTelIs;

- KOMIUIEKT y4eOHO-HATJIAHBIX TOCOONUH;

- KOMITJICKT 3JIEKTPOHHBIX BUIEOMATECPHAIIOB;

- 3aJIaHUSA 1)1 KOHTPOJIBHBIX PadoT;

- MpoeCCHOHAIBHO OPUCHTHPOBAHHBIC 33 aHMS;

- MaTepuabl SK3aMeHa.

TexHuueckue cpencTra 00yICHUS:

- IEPCOHAILHBI KOMIBIOTEP C JIMIIEH3UOHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

- IPOEKTOP C FIKPAHOM.

3.2. UndopMaunnoHHoe od0ecneyeHue 00yueHust

1. Jna peanuzamuu mnporpamMmbl  OuOIMOTEYHBINM (OHJ 00pa3oBaTEIbHOU
OpraHu3allMd JOJDKEH UMETh TEeYaTHbIE W/WIU JJIEKTPOHHBIE 00pa3oBaTENbHBIE U
UH(GOPMAITMOHHBIE  PECypChbl,  PEKOMEHJOBaHHbIE  JUIsI  HWCIIOJB30BaHUA B
o0pa30BaTebHOM IpolIecce, HE CTapllie MATH JIET C MOMEHTA U3/1aHuUs.

2. Pexomentyemeie ME€YaTHbIE W31aHus 1o peanuzaiuu
00111e00pa30BaTEeNbHON AUCITUTUIMHBITIPECTABICHBl B METOAMYECKUX PEKOMEHIAIUIX
10 OpraHu3auu 00y4YeHHUs.

1. OcHOBHBIE MEYATHLIE U31aHUA

1. Maremartuka: y4ebnuk/ bammakoB M.U.- 2-e uzn., crep. - M: KHOPYC,
2019. (Cpennee npodeccruoHalIbHOE 00pa30BaHUE)

2. Maremartuka: anrebpa W Hauaja MaTeMaTHYECKOTO aHalln3a, TC€OMETPHS.
Anrebpa u Hayaya matematudeckoro aHammsa. 10-11 kmacc. Anmumos 1L A., Konsirun
I0.M., TkaueBa M.B. u apyrue. - M: [Ipocsenienue, 2022.

3. MaremaTtuka: anrebpa W Hauyaja MaTeMaTHYECKOTO aHaln3a, T€OMETPHS.
I'eomerpus. 10-11 knacc. Aranacsu JI.C., byry3os B.®., Kagomues C.b. u apyrue. -
M: Tlpocsemienue, 2022.

4. Maremaruka: anredpa W Havyajla MaTeMaTHUYECKOTrO aHaiu3a, reomeTpus. 10—
11 xnaccel. Anrebpa u Hayana MaTeMatndeckoro aHanuza. B 2 4. Yacte 1: YueOHuk
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JUISL ydaniuxcsi o0pa3oBaTeNibHbIX opranu3aiuii (0a3oBbeiii ypoBeHb)/Mopakosud A.l'.,
CemenoB I1.B.; Yacte 2. 3agaunHuk sl ydamuxcsi oOpa3oBaTeIbHBIX OpraHU3aIlHii
(6a30BbIt ypoBeHB)/ Mopakorud A.I'. u npyrue; nox penakmueit Mopakosuya A.T. -
M: Muemo3suna, 2018.

6. Maremaruka: anrebpa W Hauyaja MaTeMaTHYECKOrO aHallh3a, T'€OMETpHS.
AnreOpa u Hayana matemaTudeckoro ananusa. 10 kinacc. Hukonsckuii C.M., Iloranos
M.K., PemernukoB H.H. u apyrue. - M: IIpocsemenne, 2021.

7. Marematuka: anrebpa W Hauaja MaTeMaTHYECKOTO aHallu3a, TE€OMETPUS.
Anrebpa u Hayana matemaTudeckoro ananmusa. 11 knacc. Hukonsckuii C.M., [loramos
M.K., PemetnukoB H.H. u apyrue. - M: IIpocsemenne, 2021.

8. MaremaTtuka: anrebpa M Hayajga MaTeMaTHYECKOrO aHallu3a, T'€OMETpHS.
I'eometpusa.10-11 kmacc. IloropenoB A.B. Maremaruka: anrebpa u Hayaia
MareMaTH4yeckoro aHanuza, reomerpus. ['eomerpusa.10-11 kmacc. IToropeno A.B. -
M: Ilpocsemenue, 2019.

9. Marematuka: aiareOpa M Hayajla MaT€MaTHUYECKOrO aHajau3a, TeOMETpHsl.
I'eomerpus. 10 kmacc. AnekcangpoB A.[J., Bepuep A.JL, Peoxkuk B.U. - M:
IIpocsemenue, 2021.

10. MaremaTtuka: anreOpa M Hayajla MaTeMaTHUYECKOrOo aHajau3a, TeOMETpHsl.
I'eomerpus. 11 kmacc. AnekcangpoB A.[., Bepnep A.JL, Peoxuk B.M. - M:
[Ipocsemenue, 2021.

1. Marematuka: anreOpa ¥ Hadaja MaTeMAaTHUYECKOrO aHajau3a, T€OMETPHS.
10 xnacc. Bepuep A.JL., Kapn A.I1. U3gaTensctBo "lIpocBemienue.

12. Marematuka: anreOpa ¥ Hayajla MaTeMaTUYECKOTO aHaju3a, TeOMETpHs
11 knacc. Bepuep A.JL., Kapn A.Il. U3gatensctBo "[IpocBenienue".

13. Marematuka: anreOpa ¥ Hadaja MaTeMaTUYECKOTO aHaIM3a, TE€OMETPHS.
Anre0Opa 1 Hauaja MaTeMaTUYECKOro aHanu3a (B 2 yactsx) (B 2 yactsx). 10-11 kmacc.
Yacte 1: Mopakosuu A.l'., Cemenos I1.B.; Hacte 2: Mopakosuu A.l'. u apyrue; non
penakuuen Mopakosnua Al'. "MOLl MHEMO3MHA".

14. Marematuka: anreOpa M Hayaja MaTeMaTHUYECKOrO aHajan3a, FT€OMETPHUS.
AnrebOpa n Hauana Maremarndeckoro aHaimsa. 10 kmacc. Mypasun I'.K., MypaBuHa
O.B. U3parensctBo "lIpocBemienue".

15. MareMatuka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
AnrebOpa 1 Hauajma MareMmarudeckoro ananmza. 11 kmacc. Mypasun I'.K., MypaBuna
O.B. UzparensctBo "lIpocBemenue".

16. MaremMartuka: anreOpa U Hayajga MaTeMaTUYECKOro aHalin3a, FeOMETPUs.
I'eomerpusa. 10 xmacc. CmupHoB B.A., CmumpuHoBa W.M. "HznparenbcTtBo
"IIpocBemienue".

17. Marematuka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eomerpusa. 11 xmacc. CmupnoB B.A., CmupnoBa W.M. MHW3garenbcTBoO
"IIpocsenienue".
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18. Maremaruka. ['eomerpus. 10 kiacec. Mep3smsak A.I'., Homuposckuii I.A.,
[Tomouckuit B.b., Axup M.C.; nmox penakuueit Ilogonsckoro B.E. M3narenbcTBO
"IIpocBetienue".

19. Marematuka. I'eomerpus. 11 knacc. Mep3nsik A.I'., Homuposckuii [I.A.,
[Tononckuit B.b., Axup M.C.; non penakiueit [logonsckoro B.E. "M3narenbcTBo
"IIpocBenienue".

20. Maremartuka: anreOpa M Hadajga MaTeMaTHUYECKOrO0 aHalIW3a, FEOMETPUSI.
AnreOpa n Havayia mMaTematudeckoro ananusa. 10 kmacc. Bunenkun H.A., MBames-
Mycaros O.C., HIsapuoypa C.1. "MOILl MHEMO3MHA".

21. Maremaruka: anreOpa ¥ Hayaja MaTeMAaTHYECKOTO aHajin3a, TCOMETPHSL.

AnreOpa u Havasia MaTemMaTudeckoro ananusa. 11 kmacc. Bunenkun H.A., MBames-
Mycaros O.C., HIBapu6ypn C.H. "MOLl MHEMO3WHA

2. DJIeKTPOHHBIEC U3IAHUSA

1. Beepoccuiickue nateprer-onumnuabl. - URL: https://online-olympiad.ru /
(mata oopamenus: 12.07.2022). - Tekct: 3ME€KTPOHHBIH.

2. Enunas xomnekius udpoBbix oOpa3zoBareabHbIX pecypcoB. - URL:
http://school-collection.edu.ru (nara oopamenus: 08.07.2022). - TekcT: 37€KTPOHHBIM.

3. Nudopmarnmonnas cuctema «EIMHOE OKHO JTOCTYTA K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru/ (nata oopamenusi: 02.07.2022). - Tekcr:
AIEKTPOHHBIN.

4. Hayunas snexkrponnas 6ubnuorexa (HOb). - URL: http://www.elibrary.ru
(mata obpamenus: 12.07.2022). - TekcT: 2ME€KTPOHHBIH.

5. OTkpeITHIN KOJIeK. Matemaruka. - URL: https://mathematics.ru /

6. (mara o6pamenusi: 08.06.2022). - TekcT: 27E€KTPOHHBIN.

6. [ToBTopum marematuky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.

1. CnpaBOYHHK MO MaTEMATUKE JJIs1 ITKOJBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mata o6pamenus: 12.07.2022). -
TeKCT: 3JIEKTPOHHBIN.
8. Cpennsis maremaTuyeckasi MHTepHET 1mkoia. - URL:
http://www.bymath.net/ (nata obpamenus: 12.07.2022). - TekcT: 23IeKTPOHHBIH.
9.DenepanbHbIi optaln «Poccuiickoe oOpa3zoBaHUE. -
URL: http://www.edu.ru/ (nata o6pamenus: 02.07.2022). - TeKkcT: 3IeKTPOHHBIH.
denepanbHbil LeHTP MHPOPMaALMOHHO-06pa3oBaTenbHbIX pecypcos. - URL:
http://fcior.edu.ru / (nata obpauwieHuns: 01.07.2022). - TeKCT: SNEKTPOHHbIN
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4. KoHTpOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa30BaTe/IbHOM
AUCIHUANIMHBI

KOHTpOJIbI/I OLl€CHKA pPC3YyJIbTaTOB OCBOCHUA 06IHCO6pa3OBaT€HBHOﬁ JUCITHUITIINHBI

PACKPBIBAIOTCA qcpe3 JAUCIHUILTIMHAPHBIC PE3YyJIbTAThI, HaIpaBJICHHLIC Ha

dbopmupoBaHre 00MUX U MPO(ECCHOHATHHBIX KOMIIETCHIIMHA MO pa3jenaM W TeMam
coJiepkaHusl yueOHOro MaTepuara.

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHBbIX
KOMIeTEeHHA MepOoNnpHUsITHS

OK 01. Beibupats criocoOb1 P1, Tema 1.1, 1.2, 1.3 H—o/c3, 1.4, 1.5, | TectupoBanue
peleHus 3a1a4 1.6 YcTHBIH onpoc
npodeccHoHaTbHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
ACHTEIRHOCTH 123'2, Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 AITATT
TIPUMCHHUTEIILHO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBAIYaTbHAS
K pa3JIMYHBIM KOHTEKCTaM M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS

P 5, Temsr 5.1, 5.2 pabora

P 6, Temrl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, [IpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2, 11.3 II-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

HPaKTHYECKUX padoT
3amuTa TBOPYECKUX
pabor

3amura
VHTUBHTyJTbHBIX
IIPOEKTOB
KonTponbHas pabora

P 12, Temsr 12.1,12.2,12.3, 12.4 Bemosmenne

P 13, Tembt 13.1, 13.2,13.3,13.4, 13.5 | PF3aMCHAUNOHABIX

IT-o/c, 13.6 3allaHuu

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 02. Ucnonp3oBarh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIE CPELICTBA 1.6 VYeTHBII onpoc
MOHCKa, aHAIN3a U P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | Maremaruueckuii
HHTEpTIpETatiH 1252 Temst 3.1, 3.2, 3.3 -o/c, 3.4 AHICTATT
HHQOpMALKH, B P4, Temn 4.1,4.2, 43, 4.4, 45, 4.6, 4.7 | HAMBHIyaTbHAS
WH(POPMAIIMOHHBIC M-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOSITEIIbHAS
TEXHOJIOTHH IS P 5, Temrr 5.1,5.2 pabora
BBINIOJTHEHUS 3a]1a4 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodeccuoHaIbHON 6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ynbTaToB
JEATETBHOCTH P 7, Temst 7.1,7.2,7.3,7.4,7.5, 7.6, NPAaKTHIECKUX PaboT

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,

3amuTa TBOPYECKUX

3
lMpogheccuoHanbHoe-opuUeHMUPOBAHHOE COOepPH aHue




7.13,7.14,7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.4,9.5

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

pabot

3amuTa
WHIUBUIYaIbHBIX
IPOCKTOB
KonTponbHas padoTa

Brinonnenue
P12, Temsr 12.1,12.2,12.3,12.4
9K3aMCHAIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 S
M-olc, 13.6 8
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
peanusoBbiBaTh cooctBenHoe | 1.6 YcTHBIN onpoc
npo(ecCHOHANTBLHOE U 12) 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \aremaruueckuii
HHIHOCTHOC PASBITHE, P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 JUITArT
TpCAIPUHUMATCIIBCKYIO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBAIYaIbHAs
NEeATEIbHOCTD B II-o0/c,4.8,4.9,4.10, 4.11 CaMOCTOSITENIbHAs
npodeccuoHanbHOU chepe, P 5, Temsr 5.1, 5.2 pabora
HCIIOJIB30BATh 3HAHUS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(hMHAHCOBOM I'PaMOTHOCTH B 6.7 Il-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yNIbTaTOB

Pa3JIMYHBIX KU3HCHHBIX

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,7.12,

MPAKTHYECKUX padboT

CHUTyalHsX 3ammra TBOPUECKUX

7.13,7.14,7.15,7.16,7.17 pabor

P8, Temwi 8.1,8.2,8.3,8.4,8.5, 8.6 Jamura

P9, Temr1 9.1,9.2,9.3,9.4,9.5 WH MBIy AT HBIX

P 10, Tems: 10.1, 10.2, 10.3, 10.4

IPOEKTOB

P11, Temsr 11.1, 11.2, 11.3 IT-o/c, KoHTpodbHas baGora

11.4,11.5, 11.6 TT-o/c, 11.7 5 P P

P 12, Temsr 12.1, 122, 12.3, 12.4 PITOJHCRHC

P 13, Tembt 13.1, 13.2,13.3,13.4, 13.5 | 7F3aMCHAUNOHABIX

IT-o/c, 13.6 sananuu

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
OK 04. DdbdexTrBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanwue
B3aMMOJIEVCTBOBATH U 1.6 VYcrHbIi onpoc
paboTarh B KOJUIEKTHBE g 62, Temst 2.1, 2.2, 2.3, 24, 2.5 II-0/¢, | Maremarnueckuit
KOMAHE P 3, Temn1 3.1, 3.2, 3.3 TT-o/c, 3.4 SUIETArT

P4, Temp1 4.1, 4.2, 4.3, 44,45, 4.6, 4.7 | HAMBHLyabHA

IT-o/c, 4.8,4.9,4.10,4.11 CaMOCTOATCIbHAA

P 5, Temsr 5.1, 5.2 pabora

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasienue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

P7, Temu1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

MPaKTUYECKUX padoT
3amuTa TBOPYECKUX
pabot

3amura
VHTUBHTyJIbHBIX
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P 10, Temsr 10.1,10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,

IPOEKTOB
KonTposabnas padora

11.4,11.5,11.6 [T-o/c, 11.7 Boinonuenue

P12, Temsr 12.1,12.2,12.3,12.4 IK3aMEHAIMOHHbIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3a7aHmi

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

I1-o/c, 14.6
OK 05. OcymiecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 YcerHblil onpoc
KOMMYHHKAIIHIO HA P 2, Temu 2.1, 2.2, 2.3, 2.4, 2.5 11-0/C, | Maremarmueckuii
rOCy/IapCTBEHHOM SI3BIKE }2)29 Temsr 3.1, 3.2, 3.3 Tl-ole, 3.4 JTUKTAHT
Pocculickoit Denepauu ¢ | p 4 Tenyy 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHAMBUIyaIbHAS
y4eToM 0coOeHHOCTEH M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
COIIMAIBHOTO U KYJIbTYPHOTO P 5, Tems1 5.1, 5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5, | IlpencraBnenue

1.6 pe3yIbTaTOB

562, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c, NPaKTHYECKUX PaBoT

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

P5, Temer 5.1,5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,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, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 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, Temsr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6P 9, Temn1 9.1, 9.2, 9.3,
9.49.5

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

P12, Temnr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

3anura TBOPYECKUX
pabor

3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
KonTposabHas pabora
Brimonnenue
9K3aMCHALIMOHHBIX
3aJaHuM

OK 06. ITposBisTh

P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5,

TectupoBanue

40




rpakJaHCKO-
MaTPUOTHYECKYIO MTO3ULUIO,
JEMOHCTPUPOBATh
OCO3HAHHOE IIOBEJICHUE HA
OCHOBE TPaJUIIMOHHBIX
00111€4eI0BEYECKIX
LIEHHOCTEH, B TOM UYHUCIIE C
Y4€TOM IapMOHHU3ALUH
MEXHAIlMOHAIbHBIX U

1.6

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2,14.3,14.4, 14.5
II-o/c, 14.6

VYcTHBII onpoc
MareMaTU4eCKui
JUKTaHT
NuauBunyanbHas
CaMOCTOSITeIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
IPAKTUYECKUX paboT

MEXPEITUTHO3HBIX 3amuTa TBOPUYECKHUX
OTHOIICHHN, TPUMEHSTh pabot
CTaHJapThI 3amura
AHTUKOPPYIIIUOHHOTO WH/IMBUIYaIbHBIX
MIOBEICHHS IIPOCKTOB
KonTtposnbsHas pabora
Brimonxnenue
9K3aMEHAIIMOHHBIX
3aJaHu
OK 07. ConelicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
COXPAHEHHUIO OKPYKAIOMIEit 1.6 Y CTHBIH onpoc
cpensl, pecypeochepexennto, | L 2> Tembt 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/¢, | Maremarnueckuii
MPUMEHSTS 3HARNA 00 %’2, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 AMICTART
M3MCHCHHH KiIMMata, P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIyaTbHAS
MIPUHIIUITBI OEPEKITUBOTO M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNIbHAS
MPOU3BOJICTBA, I3 (HEKTUBHO P 5, Temsr 5.1, 5.2 paborta
JICIICTBOBAThH B P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
YPE3BBIYANHBIX CUTYAIUSIX 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToOB

P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16,7.17

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 II-0/c,
11.4,11.5,11.6 I1-o/c, 11.7

IPAKTUYECKUX padoT
3amuTa TBOPUECKUX
pabor

3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KonTponbnas pabora

P12, Temsr 12.1,12.2, 12.3, 12.4 Bemosmenne
P 13, Temsr 13.1,13.2,13.3, 134, 13,5 | PX3aMCHALHONHBIX
I-o/c, 13.6 3ajlaHnm
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

K 5.1. CoOuparp UCXOIHBIE TAaHHBIE JUIS NunuBunyansHas
pa3pabOTKU MPOEKTHOM TOKYMEHTaluU CaMOoCTOsTENbHAS
Ha UTHPOPMAITMOHHYIO CUCTEMY. pabota

MK 11.1. OcymiecTBisITh COOp, 00paboOTKy 1 WunuBuayanpHas
aHaM3 MHPOPMAIIUH TS CaMOCTOSITeNTbHAS
MIPOEKTUPOBaHUA 06a3 TaHHBIX paGota
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