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Pabouass mporpaMma MOIJIEKHT €XKEroJHOH aKTyalu3alM{ B COCTaBE OCHOBHOM MpPO(ECCHOHANBHONW 00pa3oBaTENbHOW IPOrpaMMbl-

IIPOrpaMMBI MOATOTOBKH crienanuctoB cpeanero 3seHa (OIIOII-IITICC3). Crenenus 06 akryammsaruu OITOII-IIIICC3 BHOCSTCS B IHCT
axryanu3anuu OITOII-TIIICCS.
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1. TACITIOPT PABOYEM ITPOT'PAMMbBI YYEFHOM JJUCHUTIIJIMHBI (ITPEJIMETA)
OYI.071 MATEMATHUKA

1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl

Pabouas mporpamma yueOHOM auctumuinabl (mpeamera) OV J1.07I1 MartemaTuka sSBISETCS 9acThiO
IIPOrpaMMbl CpeHEro (II0JHOr0) 0d1ero oopasosanus no cnenuanbaoctu CIIO:

23.02.06 TexHuueckas SKCIUTyaTallds OJABUYKHOTO COCTABA KEIE3HBIX JOPOT.

Pabouas mporpamma OY/I.07I1 Maremarnka MOXKET OBITh MCIOJIb30BaHA B MPOQecCHOHATBHON
MOJITOTOBKE, NEPENOATOTOBKE U MOBBIIICHUH KBATU(PUKAIIMHN pab0UYHX M0 Ipodeccusim:

18540 Crnecapb 10 peMOHTY MOJABUXKHOTO COCTABA.

1.2. Mecrto yuyeoHoii aucuunauHbl (npeamera) B crpykrype OIIOII-TIIICC3:

B yuebnpix mmanax OIIOII-TITICC3 yuebnas mucnumumaa OYJ[.07I1 Maremaruka BXOIUT B
COCTaB OOMmMX 00I1Ie00pa30BaTENbHBIX YUYEOHBIX JUCIHUIUIMH, (POPMUPYEMBIX U3 00s3aTeIbHBIX
npeametHeix obnacteir @I'OC cpeanero obmero odpazoBanus, i cnenuanbHocteidr CIIO.C yuérom
npoduns ocBanBaeMol CHENMATBLHOCTU (TEXHUYECKHI) JaHHAs MUCUUIUIMHA U3ydaeTcs YriyOJeHHO,
peanuzyetcs Ha 1 Kypce.

1.3. Ilnanupyembie pe3yJbTAThl 0CBOCHHS YUeOHOI JHCHUNIMHBI (peaMeTa):

1.3.1 Iens yueOHOW MUCIUIUTHHEI (TIpeMeTa) — TpeOOBaHUS K pe3yIbTaTaM OCBOSHUS yU4eOHOU
JTUCIUTLINHEI (TTpeaAMETa).

Pabouas nporpamMmma opueHTHpPOBaHA HA JJOCTUKEHHUE CIEAYIOIINX LEIeH:

- (opmupoBaHue mnpeAcTaBIeHUN 00 HAEIX M METOJaX MaTeMaTHKH, O MaTeMaTHUKe Kak
YHUBEPCAIBHOM SI3bIKE€ HayKH, CPEJCTBE MOJICTUPOBAHUS SIBIICHUN U TIPOLIECCOB;

- OBIIQJICHHE SI3BIKOM MaTeMaTUKH B YCTHOW U MUCbMEHHOW (popme, MaTeMaTHYeCKUMH 3HAaHUSIMU
U yMCHUSMH, HEOOXOAWMMBIMU JUIS W3YYCHHUS MIKOJIBHBIX E€CTECTBCHHOHAYYHBIX JIUCIUTUIVH,
MIPOJOIKEHHSI 00pa30BaHuUsl U OCBOSHUS M30PaHHOM CIIEIUAIBHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, QJITOPUTMHUYECKOM KYJIBTYpPhI, IPOCTPAHCTBEHHOTO
BOOOpaKEHHUsI, MATEMATHUYECKOTO MBIIUICHUS] ¥ MHTYHIIMH, TBOPUYECKUX CIOCOOHOCTEH, HEOOXOAUMBIX
IUISL TIPOJIOJDKEHUST 00Pa3oBaHMs U JJISi CAMOCTOSITEIIHHOM JIEATENIbHOCTH B 00JIACTH MAaTEMaTHKH U €e
MIPUIIOKEHUH B OyAyIel mpodeccuoHaNbHOMN 1eATeIbHOCTH;

- BOCIIUTAaHUE CPEACTBAMHU MATEMAaTHKW KYJbTYPbl JIMYHOCTH 4Yepe3 3HAKOMCTBO C HUCTOpUEH
pa3BUTHS MAaTEMAaTHKH, SBOJIOIMEH MaTeMaTHUYECKUX HJIeH; MOHUMaHUs 3HAYMMOCTH MAaTeMaTUKH IS
Hay4YHO-TEXHUUYECKOI 0 Iporpecca.

Pe3ynbrarel ocBOeHHS Y4eOHOM TUCITUTUTMHBI

B pesynbrare uzydueHuss MaTeMaTUKH Ha MPO(QUIEHOM YPOBHE 00YUYaIOIIUNUCS TOJKEH:

3HATH/IOHUMATH:

- 3HAUEHHE MATEMATHUYECKOW HAyKH ISl PEIICHMs 3a/1a4, BOSHUKAIOIIMX B TEOPHH U MPAKTHKE;
IIUPOTY U OTPAaHUYCHHOCTh MPHUMEHEHHUS MaTeMaTHYeCKUX METOJOB K aHalu3y U HCCIIEeTOBaHHUIO
IIPOLIECCOB U SIBJIEHUH B MPUPOJIE U OOIIECTBE;

- 3Ha4YeHHE MPAKTHKU W BOIMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTruke, s (hopMHpOBaHUS U
Pa3BUTHUSI MaTEMaTUYECKON HAYKU;

- WIEeW paCIIMPEHUS] YUCIOBBIX MHOXKECTB KaK crmoco0a MOCTPOEHHUsT HOBOI'O MAaTEeMaTHUYECKOTO
ammaparta JijIsl peIIeHHs TIPaKTHIECKUX 3a71a4 U BHYTPEHHUX 3a7]a4 MaTeMaTHKU;

- 3HAUEHUE UJIEH, METOJOB U PE3yJIbTaTOB AITeOpPhl M MATEMAaTUYECKOTO aHAN3a JIJIsl TOCTPOCHUS
MOJIeJIel peabHBIX MPOIIECCOB U CUTYAITUH;

- BO3MOJKHOCTHM TE€OMETPUM JIs OMNHCAHUS CBOMCTB pEANbHBIX MPEAMETOB M HX B3aUMHOTO
pacmoIokKeHUS;

- YHUBEpCaJIbHBIA XapaKTep 3aKOHOB JIOTMKU MAaTeMaTHYECKUX PACCYKIEHUH, UX MPUMEHUMOCTh
B Pa3IMUHBIX 00J1aCTAX YEJIOBEUECKOM eATeNbHOCTH;

- paznuuue TpeOOBaHUM, MPEABSBISIEMBIX K J0Ka3aTeNbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX,
COIMAIPHO-IPKOHOMUYECKUX U TYMaHUTAPHBIX HayKax, Ha MPAKTHKE;

- pONIb AKCMOMATHKH B MaTeMaTHKe; BO3MOXKHOCTh IMOCTPOCHHS MaTeMaTHYeCKUX TEOpui Ha
AKCMOMAaTUYECKOW OCHOBE; 3HAUYE€HNE aKCHOMATHUKH IS IPYTUX 00IacTei 3HAHUS U 1)1 IPAKTHKY;

- BEPOSITHOCTHBIX XapaKTEP Pa3IMYHBIX MIPOLIECCOB U 3aKOHOMEPHOCTEHN OKPYKAIOIIEr0 MUpa.
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YwuciioBele U 6YKBCHHI)I€ BbIPAKCHUA

YMers:

- BBINIOJIHATH apU(pMETHUECKHE JICHCTBUS, COUeTas YCTHBIC U MHChbMEHHBIC TIPUEMBI, TPUMEHEHHUE
BBIUUCIIUTEIILHBIX YCTPOUCTB;

HAXOJUTh 3HAYEHHs] KOPHS HATYpaJIbHOW CTENEHH, CTENEHH C PAMOHAIBHBIM II0Ka3aTeleM,
norapudma, UCIONb3ys MPU HEOOXOAMMOCTH BBIYMCIUTEIBHBIE YCTPONCTBA; MOJB30BAThCA OLIEHKOW U
NPUKUAKOH ITPU MPAKTHYECKUX PacdeTax;

- IPUMEHSTH MMOHATHUS, CBA3AHHBIEC C JIEIMMOCTBIO IIENIBIX YUCEN, IPH PEIICHUH MaTeMaTHYECKUX
3ajay;

- HAXOOUTh KOPHH MHOTOWICHOB C OIHOW MEpPEeMEHHOH, pacKiIaJblBaTh MHOTOWICHBI Ha
MHOXXHTEIIH;

- BBIIOJHATH JCHCTBUA C KOMIUIEKCHBIMH YHCJIaMH, TIOJb30BAThCS T'€OMETPHUYECKOU
MHTEpIIpEeTalreil KOMIUICKCHBIX 4YHCEJ, B MPOCTEHINMX CiIydasX HaXOIWTh KOMIUIEKCHBIC KOPHH
YpaBHEHHH ¢ IEHCTBUTEIBHBIMH KO PHUIIUESHTAMU;

- IPOBOAMTH NPEOOPA30BaHUS YUCIOBBIX M OYKBEHHBIX BBIPAKECHUH, BKIIOYAIOIINX CTEICHHU,
panuKaibl, JorapumMbl 1 TPUTOHOMETPHYECKUE (PYHKITUH;

UCIIOJIb30BATh IPHOOPETEHHBIC 3HAHUS U YMEHHS B IIPAKTUYECKOH AEATEILHOCTH M ITOBCEIHEBHOM
KU3HH IS

- IPAaKTHYECKHUX PAacYeTOB 10 (hopMynam, BKIoUas (GopMyIbl, copeprKalie CTeeH!, paIuKalbl,
norapuMbl U TPUTOHOMETPUYECKHE (DYHKIIMU, UCTIONIB3YS TP HEOOXOIUMOCTH CIIPABOYHBIC MAaTEPHUAIIbI
Y TIPOCTEHIIINE BEIYUCIUTEIBHBIC YCTPOHCTBA;

- IpuoOpeTeH s MPAKTUIECKOTO OMbITAa ACATEIBHOCTH, MPEIIIECTBYIONMEH MPopecCHOHATBHOM, B
OCHOBE KOTOPOI1 JISKHT JaHHBIA y4eOHBII TPeaMeT.

OyHkuMu U rpaduKu

YMeTs:

- OIpENEINsATh 3HaYeHHE (DYHKIMH O 3HAYCHHWIO apryMEHTa NP Pa3JIMYHBIX CIIoco0ax 3agaHus
INZEINIVEH

- CTPOUTH TpadMKU N3YYEHHBIX (DYHKIMH, BBIIOJIHATH IpeoOpa3oBaHus rpauKoB;

- ONUCHIBATH O TpaduKy U MO GopMyIie OBEJCHNUE U CBOICTBA (QYHKIIMIA;

- pelaTh ypaBHEHUS, CUCTEMbl YpaBHEHMH, HEpPaBEHCTBA, MUCIOJb3Ys CBOMCTBa (PyHKUMH M HX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOH 1€ATEIbHOCTU U TIOBCETHEBHOM
KU3HU IS

- OMMCAHUA U UCCIIEIOBaHUS C MOMOIIBIO (QYHKIUN peaNbHbIX 3aBUCUMOCTEN, MPEICTaBICHUS X
rpaduuecKu; HHTEpIpeTauu rpaduKoB peasIbHbIX MPOLIECCOB;

- IpUOOpPETEHNUs MPAKTUYECKOTO OMbITA JEATEIbHOCTH, IPEIIECTBYIOLIEH podeccrnoHalbHOM, B
OCHOBE KOTOPOH JIS)KUT JaHHBIN y4eOHBIN MpeaMeET.

Hauana MmaTeMaTH4YeCKOTO aHaIu3a

YMers:

- HaXOJIUTh CYMMY O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOMN MPOTPECCHH;

- BBIYMCIATH NPOU3BOJHBIE M TEPBOOOpA3HBIE INEMEHTAPHBIX (YHKUUH, NMPUMEHssS INpaBUiia
BBIUHCIICHHS] IPOU3BOIHBIX U TIEPBOOOPa3HBIX, UCIIONb3Ys CIIPABOYHbIE MaTEPHAIBI;

- UCCNeIoBaTh (PYHKIIMH U CTPOUTH MX TpadUKH ¢ TOMOILIBIO POU3BOIHOM;

- pemarh 3aa4u ¢ IPUMEHEHHUEM ypaBHEHUS KacaTelbHOM K rpaduKy QyHKIMHY;

- pelaTthb 3aJa4u Ha HaXOXKJeHHE HauOOJIbIIEro M HAUMEHbIIETo 3HaYeHNs QYHKIIUU Ha OTPE3KE;

- BBIYMCIIATH IUIOMIAIb KPUBOJIMHEHHON Tpaneuuu;

UCIOJb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOM JEATENbHOCTH U
MOBCETHEBHOM JKU3HU IS



- p€ICHUA TCOMCTPUYICCKUX, (pI/IBI/I‘IeCKI/IX, OKOHOMHYCCKUX U APYIruX NPHUKIAAHBIX 3a/la4, B TOM
qycie 3a7a4 Ha HauOoJsiblIMe M HaMMEHbLIME 3HAa4eHUs ¢ NPUMEHEHHEM amnmnapaTa MaTeMaTH4ecKoro
aHaym3a;

- IpuoOpeTeHNs] NPAKTUYECKOT0 OMbITA EATEIbHOCTH, NPEILIECTBYIOIIEH NPo(ecCHOHANIBHOM, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEaAMET.

YpaBHEHUs U HEPABEHCTBA

YMmers:

- pemwaTh palMOHaJbHbIE, ITOKa3aTelbHbIE U Jiorapu(MUYECKHE YpaBHEHHMS U HEpPaBEHCTBA,
HMPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;

- IOKa3bIBaTh HECIIOKHBIC HEPABEHCTBA;

- pemaTh TEKCTOBBIE 33J1a4H C [IOMOLIBIO COCTABICHUs YPABHEHUN, U HEPABEHCTB, UHTEPIPETUPYS
pE3yJIbTaT C Y4eTOM OIPAaHUYEHUI YCIIOBUS 3a/1a4H;

- n300pakaTh Ha KOOPIMHATHOM IIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI U HEPABEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

- HaXOAWUTh MPUOIKEHHBIE PEIICHUS] YPaBHEHUH U UX CHCTEM, HCIIONb3Ys IpadUIecKuil METOI;

- pelaTh ypaBHEHMsI, HEPAaBEHCTBA M CUCTEMbI C IPUMEHEHHEM IpaUuecKux IMpeICTaBICHUMH,
CBOMCTB (DYHKILIMM, IPOU3BOIHOM;

UCIOJb30BaTh IPUOOPETEHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOH JAEATENbHOCTH U
ITIOBCEITHEBHOM KU3HM JUIA:

- IOCTPOECHMS U UCCIIEOBaHMS POCTEUIINX MAaTEMaTHUECKUX MOJEIIEH;

- IpuoOpeTeHNs] MPAKTUIECKOTO OIBITA AEATEIBHOCTH, MPEIIISCTBYIONICH IpoQecCHOHaIbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN NpeaMET.

DJeMEHTEI KOM6I/IHaTOpI/IKI/I, CTAaTUCTHUKHU U TCOPUHU BepOHTHOCTCﬁ

YMers:

- pemarp npocTeiire KOMOMHATOPHBIE 33a4l METOJIOM Tepedopa, a TaKKe C UCIOIb30BAHUEM
U3BECTHBIX (popmyn, TpeyroibHuKa [lackans; BeIYucasITh KodppuuuenTsl 6uHoMa HeloToHa o gopmyne
U C UCIIOJIB30BAaHMEM TpeyrojibHuKa [Tackans;

- BBIUUCIIATH BEPOSITHOCTH COOBITHI HAa OCHOBE TMOJICUeTa YHCia UCXOA0B (TIpocTeHine ciiydan);

UCIOJIb30BaTh IMPUOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUYECKOM JEATEIbHOCTH U
ITOBCEIHEBHOM KU3HU IS

- aHaJlM3a peaJbHBIX YHCIOBBIX TaHHBIX, MPEJCTABIECHHBIX B BUIE AUarpamm, rpaukoB; s
aHanM3a MHQOPMAIMK CTATUCTUYECKOTO XapaKTepa;

- IpUOOpETEeHUs MPAKTUUYECKOIO OIbITa ACSITEIbHOCTH, MPEAIIECTBYOMENH NpodhecCHOHATbHOM, B
OCHOBE KOTOPOH JIEXKUT JaHHBIA y4eOHBIN TpeaMET.

I'eomerpus

YMeTh:

- COOTHOCHUTBH ITUIOCKHE T€OMETpUUYecKre (DUTYphl M TPEXMEpPHbIE OOBEKTHI C MX OMHCAHUSIMU,
YepTeKaMu, U300paKEHUSIMH; pa3ndaTh U aHAIM3UPOBATh B3AUMHOE PACIONIOXKeHHE QUryp;

- n300pakaTh TeOMETpUYECKUE (PUTYPHI U TeNa, BHIMOIHATH YEPTEXK MO YCIOBHIO 3a/1a4H;

- peuaTb reOMETPUYECKUE 3aJlay, ONUPAsCh HA U3YUYEHHBbIE CBOWCTBA IIAHUMETPUYECKHX M
CTEpPEOMETPUYECKUX (UTYp W OTHOUIEHUH MEXAYy HUMH, TPUMEHSAA anreOpandeckuii u
TPUTOHOMETPUYECKHUH arlnapar;

- IPOBOJIUTH JTOKA3aTEIbHBIC PACCYKIACHUS TIPU PEIICHUH 33]1a4, JOKa3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;

- BBIYHCIIATH JIMHEHHBIC DJIEMEHTHl M YIJIbl B MPOCTPAHCTBEHHBIX KOH(MUTYpaIUsX, 00BEMBI U
TUIOMIA/IA TTIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE M UX MPOCTEUITNX KOMOMHAIIMIA;

- MPUMEHSTh KOOPAWHATHO-BEKTOPHBIM METOMA [JIsl BBIYUCIEHUS OTHOIICHWM, PACCTOSHHUN WU
yTJIOB;

- CTPOUTH CEYCHHSI MHOTOTPAHHUKOB M H300pakaTh CEYCHUS TEJI BPAIICHUS:



WCIONIb30BaTh MPUOOPETCHHBIE 3HAHWA W YMEHHUS B TMPAKTUYECKOW JIEATEIHHOCTH U
MOBCETHEBHOM >KU3HU IS

- WccaenoBaHus (MOJCTUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CHTYyalluii Ha OCHOBE M3yYEHHBIX
hopmys 1 CBOUCTB GUTYP;

- BBIUMCIICHUS JUIMH, IUIOHIa/Iel 1 00BEMOB pEaNbHBIX OOBEKTOB MPH PEIICHUH NMPAKTUYECKUX
3aJ1a4, UCIOJIB3YS IPU HEOOXOIMMOCTH CIIPABOYHUKHU M BBIYUCIIUTEIbHbBIE YCTPONCTBA;

- IpruoOpeTeHNs] MPAKTUIECKOTO OIBITA JAEATEILHOCTH, MPEAIECTBYIONIEH IpoQecCnoHaNbHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA yUeOHBIN MpeIMeT.

1.3.3I1nanupyemsble pe3yabTaTbl OCBOEHHUS Y4eOHOM IUCHUIUIMHBI(TIPEAMETA):

Oco6oe 3HaueHHe yueOHas AUCIUILIMHA(TIpeIMET) UMeeT TpH (OPMHUPOBAHUH U PA3BUTUHU OOIINX
1 IPO(eCCHOHATBHBIX KOMITETCHIINH.



Kox v HanmenoBanue
(popmupyembIx
KOMIIeTeHIN i

Ils1anupyemMble pe3yJibTaThbl 0CBOCHHS Y4eOHOM TUCHMIUIMHBI(MPeaMeTa)

.JII/I'-IHOCTHI)IC, MeTalpeaAMETHBIC

IIpenmerHbIe

OK 01. Beibupats
CIIOCOOBI peleHMs 3a/1a4
npodecCuOHATBHON
JCSITEIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K Tpyay, OCO3HAHUEC LIECHHOCTHU MAaCTEPCTBA,

Tpyaoooue;

- TOTOBHOCTB K aKTHBHOU JIeSITETLHOCTH
TEXHOJIOTMYECKOM M  COLIMAJIbHOM  HAIpPaBJIECHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATh, IJIAHUPOBATh u

CaMOCTOSITENILHO BBIIIOJIHATH TAKYIO 1€ATEIbHOCTD;
- MHTEepec K pa3nyHbIM cdepam mpodeccrnoHalIbHON
JeSITENIbHOCTH,

OsgiaeHue YHHBepCAJbHBIMU
NO3HABATEJIbHbIMH A€l CTBUAMMU:

a) 0a30BbI€ JJOTHYECKHE JICHCTBUS:

- CaMOCTOSITENIbHO (POPMYIIMPOBATH M aKTYaJIH3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

Y4eOHBIMH

- YCTaHaBJII/IBaTB CYHIGCTB eHHBIﬁ HpI/I3HaK i
OCHOBaHUs JUIA  CPaBHCHHS, KiIacCHQUKALMH U
00001eHMS,

- OMpEAeNATh IeNu eATeNbHOCTH, 33[aBaTh MapaMeTphbl
U KPUTEPUHU MX JTOCTHIKCHHUS,

- BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHTH KOPPEKTHBBI B JESATEIBHOCTh, OIICHHBATH
COOTBETCTBUE PE3yJbTATOB IIEJISIM, OIEHUBATh PHUCKU
MMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEUICHUU
JKU3HEHHBIX TTPOOIeM

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAJETh HAaBBIKAMU Y4YEOHO-MCCIIEAOBATEIBCKON |

MPOEKTHON  JEATENbHOCTH, HaBBIKAMH  pa3pelieHus
npo0Jem;

- BBIABIATH  TNPUYMHHO-CIEJACTBEHHBIE  CBS3M U
AKTyaJIM3UpOBAaTh 3aJdady, BbIABUIaTb THUIIOTE3Y €€

pCHICHUSA, HAXOAUTL AapPTYMCHTBI JIA JOKa3aTCIIbCTBA

-BJIaIETh METO/IaMU JI0Ka3aTeNIbCTB, AITOPUTMAaMU PEIIECHUs 3a/1a4;
yMeHue popMyInpoBaTh ONpeAeNeHHsI, aKCHOMBI U TEOPEMBI,
IPUMEHSATh UX, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelieHus 3a1ay;

- YMETb ONIEPUPOBATH MOHATUSMHU: CTEIIEHb YUCIIA, JOrapupm
YHCJIa; YMEHUE BBINOIHATH BBIYMCIICHUE 3HAYCHUN U
peoOpa30BaHus BEIPAXKEHUH CO CTENEHSAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX BRIPAKCHUH;

- YMETb ONIEpPUPOBAThH MOHATHIMHU: PALUOHAIbHBIE,
UppalroHaIbHbIE, TOKA3aTeIbHbIE, CTETIEHHBIE, IoTapu(MUIECKHE,
TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIIEpUPOBATh MOHATUAMU: (QYHKIIHS, HEIIPEPhIBHAS
(GyHKLMSA, TPOU3BOHAS, IEpBOOOpa3Hasi, ONpeAEICHHbIN HHTErpa;
YMETb HaXOUTh POU3BOIHBIE 3JIEMEHTAPHBIX (QYHKIIHM,
UCIIONIb3YS CIIPAaBOYHBIC MAaTEpUalIbl; UCCIIEOBATh B MPOCTEHIINX
ciydasx (yHKIIMU HAa MOHOTOHHOCTb, HAXOAUTh HAauOOJbIINE U
HaMMEHbIINE 3HaYeHUs (PYHKIHI; CTpOUTH rpadMKu MHOTOUJIEHOB
C UCIOJIb30BAaHUEM allllapaTa MaTeMaTHYECKOrO aHaIN3a;
IPUMEHATH IPOU3BOIHYIO IIPU PEIIEHUM 3a/1a4 Ha JBUKCHHUE;
pelarh NpakTUKO-OPUEHTUPOBAHHBIE 33/1a4U Ha HAanOOJbIINE U
HaUMEHBIIINE 3HAYEHUS, HA HAX0XICHNE IIyTH, CKOPOCTH U
YCKOpEHUS;

- YMETh OIEpUPOBATh MOHATUSAMU: pallMOHaIbHAs QYHKIIHS,
nokasaresibHas (yHKIMA, CTeNeHHas QyHKIMs, Jorapudmuyeckas
(GyHKIUS, TPUTOHOMETpUYecKre PyHKIINU, OOpaTHbIE PYHKIINH;
YMEHHUE CTPOUTH rpauKN U3yYEHHBIX (PYHKIIMHA, HCIIOJIB30BATh
rpaduKy pu U3y4E€HUH MPOIIECCOB U 3aBUCUMOCTEHN, IIPU PEILICHUN
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U 3a/1a4 U3 PEANbHOM KU3HMY;
BBIpaXKaTh (OpPMYJIaMU 3aBUCUMOCTH MEX1Y BEIMUYNHAMU;

- YMETh pelIaTh TEKCTOBBIE 337a4l pa3HbIX TUIIOB (B TOM YHUCIIE HA
MIPOLIEHTHI, IOJIM U YacTH, Ha IB)KEHUE, paboTy, CTOMMOCTh
TOBAPOB U YCJIYT, HAJIOTH, 33JJa4l M3 00JIACTH yIPaBICHHUS




CBOMX YTBEPKICHMM, 3a/1aBaTh MapaMETPbl U KPUTEPUU
pelIeHus;
- AQHAJIM3UPOBATh IIOJIYYCHHBIC B XOJE PELICHUs 3aa4u
pe3yJIbTaThl, KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTB,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;
-yMETb IIEPEHOCHTb 3HAaHUA B II03HABATCIBHYIO H
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;
- YMETb MHTETPUPOBATh 3HAHUSA U3 PA3HBIX IPEIMETHBIX
o0OJacrei;
- BBIIIBUIaThb HOBBIC HJEH, IPEUIaraTb OPUTMHAJIBHBIE
IIOAXO/bI U PELICHHUS;

U CIIOCOOHOCTb UX UCHOJIb30BAHUS B
IIO3HABATEJIBHON U COLMAIIbHOW ITPAKTHKE

JIMYHBIMHU U CEMEHHBIMU q)HHaHCElMI/I); COCTAaBJISITH BBIPAXKCHUA,
ypaBHECHHS, HEPABEHCTBA U X CHCTEMBI 110 YCIOBHIO 331a4H,
WCCIIEIOBATh MOJIyY€HHOE PEIIeHUE U OLIEHUBATh
IPaBJOI0I00HOCTh PE3yJIbTAaTOB;

- YMETh ONIEPUPOBATH MOHATUSMU: CpeHEe apuPMETHIECKOE,
MenuaHa, HanOoJIbIlIee M HAMMEHbIIEe 3HAYCHHUS, pa3Max,
JMCTIEpCHsl, CTAaHAAPTHOE OTKJIOHEHHE YUCIOBOrO Habopa; yMETh
U3BJICKaTh, MHTEPIPETUPOBATH HH(DOPMAIHIO, TPESICTABICHHYIO B
TabIMIaX, HA IUArpaMMax, rpaukax, OTpaKaroIIyi0 CBOMCTBA
peabHBIX MPOIECCOB | SBICHUIA; IPEACTABIISITh HHPOPMAIIUIO C
IIOMOIIBIO TaGJ'II/H_[ " auarpamMm; UCCiaca0BaTb CTATUCTUYCCKUC
JIAHHBIC, B TOM YHUCIIE C TPUMEHEHHEM TpaprUECKUX METOJ0B U
ANIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHIMHU: CIIyUaiHBIN ONBIT M CIIy4aiiHOE
COOBITHE, BEPOSATHOCTD CIYYalHOrO COOBITHSI; YMEHUE BHIYUCIIATH
BEPOSTHOCTb C MCIIOJIb30BAHUEM TPAPUUECKUX METOIOB;
IPUMEHATH (DOPMYJIbI CII0KEHUS U YMHOXKEHUS BEPOSITHOCTEM,
KOMOWHATOPHBIC (DaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OIICHUBATb BEPOATHOCTHU PCAJIbHBIX CO6BITHﬁ; 3HAKOMCTBO CO
CIIy4aiiHBIMU BEJTMYMHAMH, YMEHUE IIPUBOIUTH IPHMEPbI
IPOABJICHUSA 3aKOHA OOJIBIINX YHUCET B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBICHUSAX;

- YMCTb OIICpHUPOBATH MOHATHUAMM: TOYKA, ITpAMasi, IJIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN YrOJl, CKPEUIUBAIOIIUECS TPSMEIE,
mapalICJIbHOCTh U NCPICHAUKYIAPHOCTD MPAMBIX U HHOCKOCTCfI,
YTOJI MEXAY MPSIMBIMH, YTOJI MEXKAY IPSIMON U TIIOCKOCTBIO, YTOJI
MCXKAY IJIIOCKOCTAMHU, PAaCCTOAHUEC OT TOUKHU OO IUIOCKOCTH,
paccTosTHUE MEXKY MPSIMBIMU, PACCTOSIHIE MEXAY TUIOCKOCTSIMU;
YMEHHE MCI0JIb30BaTh MIPH PEIICHUH 3a]]a4 U3YUECHHbIE (PaKThl U
TEOpPEMBI IJIAHUMETPUH; YMEHUE OIIEHUBAThH pa3Mepbl 00bEKTOB
OKpY’KaloMIero MHUpa;

- YMETh ONEPUPOBATH MOHSATUSIMU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHUKA, Ky0, Mapaienenure], npu3Ma, nupaMmua,
(durypa v mOBEpXHOCTH BpallleHUs, IWIIUHIP, KOHYC, 1ap, chepa,
cedeHus (GUTYpHI BpalleHUs, TUIOCKOCTbh, Kacaromascs cepsl,
WINH]IPA, KOHYCA, TUIOMIA/lb MOBEPXHOCTH MUPAMHU/IBI, TPU3MBI,




KOHYcCa, HWIMHPA, IJI0Aas cepbl, 00beM Kyda, MPsIMOYToOJIbHOTO
napajuiefienune1a, TupaMu/Ibl, IPU3MbL, IIIIMHIpPA, KOHYCA, 11apa;
yMEHHUE U300pakaTh MHOTOI'PAaHHUKH U TIOBEPXHOCTH BpAILICHHS, UX
CEYEHUs OT PYKH, C TOMOIIbIO YEPTEIKHBIX HHCTPYMEHTOB U
9JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH CHMMETPHUIO B
POCTPAHCTBE; YMEHHE PACIIO3HABATD [IPABUIIbHbBIE
MHOTOTPaHHUKY;

- YMETh OIEPUPOBATh MOHATUSMU: ABH)KEHHE B IPOCTPAHCTBE,
1o100HbIe (GUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BAaTh OTHOIICHHUE
IJIOMIAJIEH TOBEPXHOCTEN U 00BEMOB MTOAO0HBIX (PUTYp MpH
peIlIeHIH 3a/1a4;

- YMETh BBIYUCIIATH T€OMETPHUUECKHUE BEIHUMHBI (UIMHA, YTOJ,
IUIOIA/Ab, 00BEM, TUIOIIA/(b TIOBEPXHOCTH ), UCTIONIB3YS H3yYCHHBIC
(hopMyIIbI U METO/IBI;

- YMETh ONEPHUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS CHCTEMA
KOOpAMHAT, KOOPAMHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE TIPOU3BEICHHUE, YTOJ MEXITY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BE/ICHUE BEKTOPA HA YUCIIO; HAXOAUTH C TOMOIIBIO
U3y4eHHBIX (HOPMYIT KOOPJMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE
MEX]y IBYMSI TOUKaMU;

- YMETh BBIOMPATH MOAXOSAIINN H3yISHHBI METO VISl PEIICHHS
3a/la4yM, paclo3HaBaTh MaTeMaTHueckue (hakThl 1 MaTeMaTHYECKHe
MOJIEJI B TIPUPOIHBIX M OOIIECTBEHHBIX SBJICHHUSX, B HCKYCCTBE;
YMEHHE MPUBOIUTH IPUMEPHl MATEMATUYECKUX OTKPBITUN
POCCHIICKOM ¥ MUPOBOW MaTEMaTUYECKON HAYKH.

- YMETb ONEPUPOBATH MOHATHIAMMU: ONpENIeIeHNE, AaKCHOMA,
TEopeMa, CIIe/ICTBUE, CBOMCTBO, TPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (OPMYIUPOBKH; YMEHUE POPMYJINPOBATH OOpaTHOE
Y TIPOTHUBOTIONIOKHOE YTBEPKICHHE, TIPUBOIUTH TPHUMEPHI H
KOHTPIPUMEPBI, UCTIOIB30BATh METOJI MATEMaTHUECKON HHAYKIIUY;
MIPOBOJIUTH JTOKA3aTeIbHBIE PACCYKICHHS MIPH PEUICHUN 337134,
OLIEHUBATh JIOTHYECKYIO MTPABUIBHOCTH PaCCYKICHUIA;

- YMETh ONIEPUPOBATH MOHATHIMH: MHOXECTBO, TOIMHOXKECTBO,
oTepaluy HaJl MHOXKECTBAMU; YMEHHUE UCIIOJIB30BaTh TEOPETUKO-
MHOKECTBEHHBIN arIapar IJisi ONMCaHHs PEabHBIX MPOIECCOB U
SIBJICHUH [TPU PELICHUH 3a/1a4, B TOM YHUCIIe U3 APYTHX Y4eOHBIX




MIPEIMETOB;

- YMETb ONEPUPOBATH MOHATUIMHU: Tpad, CBI3HBIN rpad, 1epeBo,
LUK, Tpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh M OMHCHIBATH Ipadbl
Pa3IUYHBIMU CIIOCO0aMU; UCTIOIB30BaTh Tpadbl PU PEIICHUH
3az1ay;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHUE,
MepecTaHOBKA, YUCJIO COUETAHUM, YUCIIO MEPECTaHOBOK; OMHOM
HeroTtoHa; ymMeHnue npuMeHsaTh KOMOMHATOPHBIE (PAKThI U
paccyxaeHus UIsl pellieHus 3a/1a4;

-YMETh ONEePUPOBATH MOHATUSMU: HATYpaJIbHOE YUCIIO, EJI0e
YHCJI0, OCTATOK 10 MOAYJIIO, PallMOHAJILHOE YHUCIIO,
UPPALMOHATIbHOE YHCIIO, MHOXKECTBA HATYPAJIbHBIX, IENbIX,
paMoHaNBHBIX, JEUCTBUTEIBHBIX YHCENT, YMEHUE HCIIOJIB30BaATh
MPU3HAKU AETUMOCTH, HAMMEHBIIUI 00NN JeTUTENb U
HaMMeHbIIee o0IIee KpaTHOe, aNropuT™M EBKInAa npu pemeHnn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CUCTEMAMHU
CUMCIICHUS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CTETICHD C IIEJIBIM
1oKa3aresjaeM, KOpeHb HaTypajJbHON CTEIIEHH, CTETICHB C
palroHaIbHBIM MOKAa3aTeNleM, CTETIEHb C IeHCTBUTEIHHBIM
(BemiecTBEHHBIM) MOKa3aTeeM, JJorapu(m 4rciia, CHHYC, KOCHHYC
Y TaHT'€HC MPOU3BOJIBHOIO YUCIIA;

- YMETb OIIEPUPOBATH MOHATHIMH: TOKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CCTEMa YpaBHEHUH 1
HEPaBEHCTB, PABHOCHILHOCTh YPaBHEHH, HEPABEHCTB U CHCTEM,
palroHaIbHbIE, HPpPALlMOHAIbHBIE, I0KA3aTENIbHBIE, CTEIICHHBIE,
JorapupMHIECKUE, TPUTOHOMETPUIECKHE YPaBHEHNUS, HEPABEHCTBA
U CUCTEMbI; YMEHHE pellaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C
MTOMOIIIBIO PA3JIMYHBIX TIPUEMOB; PEIIaTh YPaBHEHHUs, HEPABEHCTBA
Y CHCTEMBI C ITapaMeTpOM; IPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI ISl pEIICHUs] MaTeMaTHYECKUX 3a71ad M 3a]1a9 U3
pa3nuyHbIX 001acTell HAYKU U pealibHOW KHU3HH;

-yMeTh CBOOO/IHO OIEpUPOBATh MOHATUAMU: TpaduK QpyHKINH,
oOpartHast pyHKIMS, KOMIO3ULIUS GYHKUUH, TMHEHHas QyHKIMS,
KBaJ[paTU4Hasl GYHKIHUS, CTeNeHHAss (PYHKIHS C TIeITBIM
1oKa3aTesieM, TPUrOHOMeTpuieckre GyHKIIMU, 0OpaTHbIe
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TPUTOHOMETpUYECKHE (DYHKIMH, TIOKA3aTeNIbHAS U
norapupmuueckas GQyHKIIUHA, YMEHUE CTPOUTH rpaduku GyHKIIUH,
BBINOJIHATH MPeo0pa3oBaHust rpauKoB PyHKIIUH;

YMEHHUE UCII0JIb30BaTh I'paduky GYHKUUHN 1715 U3yUEeHUs IPOLIECCOB
Y 3aBUCHUMOCTEH IIPU PEIICHUH 3a/1a4 U3 JPYTruX y4eOHbIX
IPEAMETOB U U3 PEANbHOM XKU3HU; BEIpAXKaTh GOpMyIaMu
3aBHCUMOCTH MEX/1y BETUUNHAMH;

yMEHHUE CBOOOJAHO ONEPUPOBATh MOHITUAMU: YETHOCTb (DYHKIIMH,
MEPUOUYHOCTD (DYHKIIMU, OTPAaHUYEHHOCTD (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKLIMHU, HanboJiblIee U
HaMMEHbIIee 3HaYeHUsI PYHKIIMU HAa IPOMEKYTKE; yMEHUE
POBOJUTH UCCIIE0BaHUE (DYHKIIUH;

YMEHHUE HCIIONIb30BaTh CBOMCTBA M rpaduku GYHKIUN IS pEIICHUS
ypaBHEHMI, HEpABEHCTB U 3a/1a4 ¢ IlapaMeTpaMu; H300pakaTh Ha
KOOPJIAMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHUM YPaBHEHU,
HEpPaBEHCTB U UX CHCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSMU: MOCIE10BATEIBHOCTD,
apupMeTHyecKas porpeccHsi, FreoOMeTpHUecKas Iporpeccus,
0eCcKOHEeUHO yOBIBaOIIasi TEOMETPUYECKast MPOTPECCHsl; yMEHHUE
3aJaBaTh M0CJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO
PEKYpPEHTHBIX (POpMYIT;

- YMETh ONEPUPOBATH MOHATHIMHU: HEMPEPHIBHOCTD (DYHKIINH,
aCHMIITOTHI rpaduka GyHKINH, IepBast U BTOPAst IPOU3BOIHAS
(GyHKINH, TeOMETPUYECKUN U PU3HMUECKUI CMBICI TPOU3BOHOM,
nepBooOpasHasi, OnpeeIeHHbIN HHTErpall; yMEHHE HaX0IUTh
acCUMIITOTHI rpaduka GyHKINU; YMEHHE BBIYUCIIATH IPOU3BOIHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH ()YHKIINH,
HaXOJUTh YpaBHEHHE KacaTeJIbHOU K TpaguKy (yHKINY;

YMEHHE HCIO0JIb30BATh IPOU3BOIHYIO JUISl HCCIeI0BaHUs QYHKIIUH,
JUIs HAXOJK/JICHUSI HAWJTYYILIEero pelIeHus B IPUKIAJHBIX, B TOM
YHClie COLUATbHO-I)KOHOMUYECKUX U (PU3UUECKUX 3a7adax, JUis
OTIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUSI; HAXOUTh TUIOIIAAN U
00BeMBI (PUTYpP € TIOMOIIBIO HHTETPaIa; IPUBOIANUTH IPHMEPHI
MaTeMaTHYECKOT0 MOJIETMPOBAHUS C TIOMOIIBIO
nudepeHIaIbHBIX YPaBHCHH;

- YMETh ONEPUPOBATH MOHATHIMU: KOMILIEKCHOE YHUCIIO,
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COIPSKEHHBIE KOMIIJIEKCHBIE YUCIIA, MOAYJIb U apTyMEHT
KOMIUIEKCHOTO YHca, (opMa 3aucu KOMIUIEKCHBIX YHCEI
(reoMeTpuyeckas, TPUTOHOMETPUYECKas U alredpanveckas); yMeTh
IPOM3BOIUTH apU(PMeTHUECKUe NeHCTBUS ¢ KOMIIJIEKCHBIMU
YUCJIAMU; IPUBOAUTH IIPUMEPBI UCIIOJIb30BaAHUS KOMIIJIEKCHBIX
YHCElT;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: CPEIHEES
apupMeTHyecKoe, MeJMaHa, HauOoJbIllee U HaUMEHbIIIee 3HAaYeHUs,
pa3max, JUCIIEPCHs, CTAHAAPTHOE OTKJIIOHEHUE I OIIUCAHUS
YHCJIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh CTATUCTUYECKHUE JaHHBIE,
B TOM YHCJIE C MPUMEHEHUEM Ipa)uIeCKUX METOJIOB U
JIEKTPOHHBIX CPEJICTB; rpa)UUeCcKH UCCIIe0BATh COBMECTHBIE
HAOJIIOJIEHUS C IIOMOILBIO JUarpaMM pacCerBaHUs U JIMHEHHON
perpeccuy;

- YMETbh HaXOJIUTh BEPOATHOCTU COOBITHH C UCIIOJIb30BAHUEM
rpadu4ecKux METOJI0B; IPUMEHSATH Ul peleHus 3a7ad (GOpPMYIIbl
CJIOKEHMSI U YMHOXKEHHS BEpOSITHOCTEHN, (POPMYJITy IOITHON
BEPOSATHOCTH, popMyiy bepryiuiu, koMOuHaTOpHbIE (haKThl U
(opMyIIBI; OLIEHUBATH BEPOSITHOCTH PEATHHBIX COOBITHI; yMEHUE
OIIEpUPOBATh NOHATUAMHU: CIIy4aiiHas BEIMYMHA, paclpeaciicHue
BEPOSATHOCTEM, MATEMAaTUYECKOE OXKUJAHUE, TUCTIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIy4yailHON BeTUYMHBI, (YHKIIUU
pacmpeeNeHus U INIOTHOCTH PaBHOMEPHOT O, II0KA3aTEIbHOIO U
HOPMAJIBHOI'O PacIpelelIeHU; YMEHUE UCIIONIb30BaTh CBOMCTBA
M3Y4YEHHBIX PaCIpeaesIeHUN IS PEIICHUs 3a1a4; 3HAKOMCTBO C
HOHATHUSAMM: 3aKOH OOJIBIINX YUCEI, METO/Ibl BBIOOPOUYHBIX
HCCIEA0BaHUM; YMEHUE IPUBOJAUTH IIPUMEPHI IIPOSIBICHUS 3aKOHA
OOJIBIINX YHCEJ B IPUPOAHBIX U OOIIECTBEHHBIX SBICHUSIX;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: TOUKA, NpsMas,
IIJIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUN YroJ,
JBYTPAaHHBIN yroOJI, TPEXTPaHHBIN YToJ, epeceKaromumecs,
NapajuIeIbHbIE U CKPEILMUBAIOIIUECS MIPSMBIE, 1APAJUIEIIBHOCTD U
MEPIEHIUKYISIPHOCTD MPSAMBIX U INTIOCKOCTEH, YTOJI MEXIY
IIPSIMBIMH, YTOJI MEKIY NPAMOU U IIJIOCKOCTBIO, YTOJI MEKIY
IIJIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IIPU PELIEHUU 33]1a4
M3ydeHHbIE (PAKTHI M TEOPEMbI IJIAHUMETPUH; YMEHHE OLIEHUBATh
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pa3mepbl 00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE OIIepHUpOBaTh
MOHATUSAMH: MHOTOTPAHHUK, CEYEHNE MHOTOTPaHHUKA, IPaBUJIbHBIN
MHOTOTPaHHUK, IPU3Ma, TUpaMuaa, GUrypa u moBepXHOCTb
BpALEHUs, LIWJIUHP, KOHYC, 1ap, cdepa, pa3BepTKa IOBEPXHOCTH,
CEueHMsI KOHYca ¥ LWIMHAPA, 1apaJuIeIbHbIE OCH WM OCHOBAHHUIO,
CeueHue 11apa, IIOCKOCTh, Kacarolasics chepbl, HUINHAPA, KOHYCA;
YMEHHUE CTPOUTH CEYCHNE MHOTOTPAaHHUKA, H300paxaTh
MHOT'OI'paHHMKH, (PUT'YpBI U TIOBEPXHOCTH BpAILEHUS, UX CEYEHUs, B
TOM YHCJIE C TIOMOIIIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSITh
CBOWCTBA Fr€OMETPUYECKUX UTYp, CAMOCTOATEIBHO
(hopMyIHpOBATH OIIPENIEICHNUS H3y4aeMbIX (UTYp, BHIABUTATH
TUIIOTE3bl O CBOWCTBAX U NMPHU3HAKaX T€OMETPUUYECKUX QUTryp,
00OCHOBBIBaTh WJIN ONPOBEPraTh UX; yMEHUE IPOBOJIUTH
KJaccu(uKau GUryp 1o pa3auyHbIM IPU3HAKaM, BBIIOIHATh
HE0O0XO0MMbIE JOIOJIHUTEIbHbBIE TOCTPOSHUS;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMU: IUIOIAAb (DPUTYDBI,
00BeM (QUrypbl, BEIUYMHA yTIila, pACCTOSHUE OT TOYKHU JI0
IUIOCKOCTH, PACCTOSIHUE MEX1Y MPSIMBIMH, PACCTOSIHUE MEXKIY
TUTOCKOCTSIMH, TUTOIIAb C(hephl, IUIOMIA/h IIOBEPXHOCTH MTUPAMUIBI,
IPU3MBbI, KOHYCa, HWINHAPA, 00beM Ky0a, IPSIMOYTOJIbHOTO
napajuiesienune1a, TupaMu/sl, IpU3MbL, IIIIMHIpPA, KOHYCA, 11apa;
YMEHHUE HaXOJUTh OTHOLIEHHE 00BEMOB MOJO0HBIX (HUTYD;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSIMU: JIBH)KEHUE,
napaJuIeIbHBIA IEPEHOC, CHMMETPHSI Ha IIJIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, IPeoOpazoBaHue No00us, T0JOOHbIE
(burypsl; yMeHue pacro3HaBaTh paBHbIE U 110100HbIE GUTYPHL, B
TOM YHCIIE€ B IPUPOJIE, UICKYCCTBE, apXUTEKTYpE; YMEHUE
UCIIOJIb30BaTh T€OMETPUYECKUE OTHOILIEHUS, HAXOINUTh
reoMeTpUUYecKre BEIUUMHBI (JUIMHA, YToJl, IJI01alb, 00beM) pu
pelIeHNH 3a1a4 U3 APYrUX YUeOHBIX ITPEIMETOB U U3 peabHON
KHU3HH,

- YMETh CBOOOHO ONEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
CHUCTEMa KOOPJIUHAT, BEKTOP, KOOPIAUHATHI TOUKU, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA HA YUCJIO,
pa3ioKeHue BEKTopa 1o 06a3ucy, CKaIsipHOE IPOU3BEACHUE,
BEKTOPHOE IPOU3BEJICHUE, YTOJI MEXAY BEKTOPAMHU; YMEHHE
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HCII0JIb30BaTh BEKTOPHBIN ¥ KOOPIAMHATHBINA METOJ ISl PELLICHUS
reOMETPUUECKUX 3a]1a4 U 3a/1a4 JPYTUX y4eOHbIX IPEAMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpuLa 2X2 u 3X3, OIpeenuTeNb
MaTpPHULbI, FEOMETPUUECKHNA CMBICII ONIPENEIUTENS;

- YMETb MOJIEJINPOBATh PEAJIbHBIE CUTYALIUU HA SI3bIKE MAaTEMATHUKH;
COCTaBJIATh BBIPA)KCHMUSI, yDABHEHHUS, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 334U, UCCIIEJ0BATh IIOCTPOCHHBIE MOJEIIH C
UCIIOJIb30BaHUEM amnapaTa anreOpbl, HHTEPIPETUPOBATh
IIOJIYYEHHBIN pE3yJIbTaT; CTPOUTh MATEMAaTUYECKHE MOJIEIIH C
IIOMOLIBbIO TEOMETPUYECKUX MTOHATUN U BEJIMYHH, peLIaTh
CBSI3aHHBIE C HUMHU IIPAKTUYECKHE 3a/1a4H; COCTaBIISTh
BEPOSATHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH TIOTYYEHHBIN
pe3yJIbTaT; pelaTh NPUKIAAHbIE 3a7a4l CPEICTBAMU
MaTEMAaTHYECKOT0 aHAJIN3a, B TOM YHCJIE€ COLUAIbHO-
9KOHOMHYECKOr0 U (PU3UUECKOr0 XapakTepa;

- YMEHUE BBIOMpATh MOAXOSAIIUI METO 11l peLLCHUs 3a/1a4H;
NOHMMAaHHE 3HAYMMOCTU MaTEMAaTUKU B U3yUEHUH NIPUPOAHBIX U
OO0I1IeCTBEHHBIX IIPOLIECCOB U SIBJICHUHN; YMEHHUE PACIIO3HABATh
IPOsIBJICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHUE IPUBOIUTH
IIPUMEPBI MaTEMATUYECKUX OTKPBITHHA POCCUHCKON U MUPOBOM
MAaTE€MaTHYECKOW HAyKH

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOWCKa, aHaJIN3a 1
WHTEPIIPETAIAN
uHpOpMaLny, U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32124
npodeccCuoHaNBHOM
JESATSIIEHOCTH

B o0s1acTH HEHHOCTH HAYYHOI'0 TO3HAHUSA:
-c(hopMHpPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HAayKM M OOIIECTBEHHOM MNpPaKTUKH, OCHOBAHHOTO Ha
Jajore KyJlbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYJIbTYPHOM MUDE;

- COBEpPILICHCTBOBAaHHE S3BIKOBOM M YHUTATEIbCKOMN

KyJIbTypbl KaK CpEICTBA B3aWMOJCHCTBHA  MEXKIY
JIIOJIbMU U ITO3HAHUS MUDA;

- OCO3HAaHHWE IIEHHOCTM HAyYHOM JEeATEIbHOCTH,
TOTOBHOCTH OCYLIECTBIIATh IIPOEKTHYIO u
HCCIIE0BATENBCKYIO JEATEIbHOCTh MHIUBHIYAIIBHO U B
rpyIIe.

OBnanenue YHHBepPCaJIbHBIMH Y4eOHBIMH

N03HABATEJIbHBIMHY JeiiCTBUSIMHU:

- yYMeTb ONEepUpOBaTh MOHATUAMU: palUMOHAIbHAA (DYHKIMS,
MoKasareiabHasi (QyHKIHS, CTeneHHas (QyHKUHUs, JorapupmMudeckas
(GyHKLMSA, TpUTOHOMETpuYeckue (YHKIMH, oOpaTHble (YHKIMH;
YMEHHUE CTPOUTH TpapuKH H3YYEHHBIX (YHKIUH, HCIOIB30BATH
rpaduKu IpU U3Y4EHUH IPOLIECCOB M 3aBUCUMOCTEHN, IPU PEeILICHUN
3aJa4d U3 IPYTuX Y4eOHBIX MPEIMETOB U 33]1a4 U3 pealbHON KHU3HH;
BBIpakaTh (POpPMyJIaMU 3aBUCUMOCTH MEXIY BEIMYMHAMU;

- YMETh OIEPHPOBATH MOHITHUSMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpPaBHEHUI U
HEpaBEHCTB, PaBHOCHJIHLHOCTh YpaBHEHHI, HEPABEHCTB U CHCTEM,
panMoHalbHble, HppAlMOHAIbHBIE, IOKa3aTelbHbIe, CTENEHHbIE,
JOTapuPpMHUUECKUE, TPUTOHOMETPUIECKHE YPABHEHUS, HEPABEHCTBA
U CHUCTEMBI; YMETh peIIaTh YPaBHEHMs, HEPABEHCTBA U CHCTEMBI C
MOMOIIBIO0 PA3JIMYHBIX MPUEMOB; peliaTh ypaBHEHHUs, HEPABEHCTBA
Y CHCTEMBI C TapaMeTPOM; IPUMEHSTh YPAaBHEHHMsI, HEPAaBEHCTBA, UX
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B) pabota ¢ nadopmarmeii:

- BJaAeTh HaBBIKAMH IONY4YEeHUS HHMOpMAIUU W3
UCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYIIECTBIIATh  TOWCK, AaHAIM3, CHCTEMaTH3alHI0 |
UHTEPIIPETAUIO UH(POPMALIUU Pa3IMYHBIX BUJIOB U (HOpM
Hpe/ICTaBICHNUS;

- CcO37aBaTh TEKCThl B PA3NUYHBIX (hopMaTax ¢ y4yeToMm
Ha3Ha4YeHUS MHQPOPMAIMM U  LEJIEBOW  ayAUTOPHH,
BBIOMpasl ONTHUMAalbHYIO (OpPMY MpPEACTABICHHUS U
BU3yaIH3aLUH;

- OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh
uH(pOpMaINU, €€ COOTBETCTBUE IPABOBBIM U MOPAIBHO-
TUYECKUM HOPMaM;

- HUCIOJB30BAaTh  CpeACTBA  HMH(MOPMALMOHHBIX |
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHI B pCIICHHH
KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3aI[MOHHBIX
3amad ¢ coOmoJeHHeM TpeOOBaHWN  SPrOHOMHKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, PEeCypcocOepeKeHus,
NPABOBBIX M 3THYECKHX HOPM, HOPM HH(OPMALMOHHON
0e30IMacHOCTH;

CHCTEMBl Ul pELICHUS MaTeMaTH4YeCKUX 3a7ad M 3aJad U3
pa3IUYHBIX 00JIacTel HAyKW U PEATbHON KU3HH;

- YMETh CBOOOHO ONIEPUPOBATH MOHATHIMHU: JBIKECHHE,
napasuleIbHbINA EPeHOC, CHMMETPHSI Ha IJIOCKOCTH U B
MPOCTPAHCTBE, IIOBOPOT, MPeoOdpazoBaHue Mo 100U, M0100HbIe
(burypsl; yMeTh pacrio3HaBaTh paBHbIEC U MOJ00HBIE (PUTYPBI, B TOM
qHcie B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh HCII0JIb30BaTh
reOMEeTPUUYECKHE OTHOIICHHUS, HAXOAUTh F€OMETPHUECKUE
BEITUYHHEI (JUTHHA, YT, TIIOMIA b, 00beM) IPU PEIICHUU 33134 U3
JIPYTUX y4eOHBIX MPEIMETOB U U3 pPEalbHOMN KU3HU

- BIAJETh HaBBIKAMH pACIIO3HABaHUS M  3aIIUTHI

uHpopManuy, MHGpOPMaLMOHHOMN 6e3omacHOCTH

JMYHOCTH
OK 03. [TnanupoBats 1 B 00/1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA: - yMETh OIIepUPOBATH HOHATUSMHU: panroHaJbHbIE,
peann30BBIBATH - cOpPMHPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHWS, | UPPAIMOHAIBHBIE, TTOKAa3aTeIbHbIEC, CTEIIEHHBIE, JOTapH(pMHUUIECKHE,
COOCTBEHHOE TUYECKOT0 TIOBEICHNUS; TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

npoQeCCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE,
IPeINPUHIMATENBCKYIO
JeSITebHOCTD B
npodecCuOHATbHON
cdepe, UCTIONTB30BAThH
3HaHUS 110 PUHAHCOBOI
TPaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIUIX

- CIIOCOOHOCTh OIIEHMBAaTh CUTYallUI0 M TNPUHUMATbH
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH Ha MOpPAJIbLHO-
HpaBCTBeHHBIe HOpMI)I U IICHHOCTH,

- OCO3HAHHUC JIMYHOTI'O BKJIaJda B IIOCTPOCHUC YCTOﬁqHBOFO
Oynyuiero;

- OTBCTCTBCHHOC OTHOIICHNUEC K CBOUM POJUTCIIAAM U (I/IJII/I)
APyruM 4Yji€HaM CE€MbHU, CO3JaHHIO CEMBbU Ha OCHOBE
OCO3HAHHOT'O0 NPHUHATHA I.ICHHOCTCﬁ ceMEeMHON >KU3HU B
COOTBECTCTBUH C Tpa,Z[I/IIII/If{MI/I H&pO}IOB POCCI/II/I;
OnilaieHHe  YHMBEPCAJIBHBIMHM  PeryJasiTHBHbIMH

- yMeTb ONEpUpPOBaTh MOHATUSIMHM: MHOTOTPAaHHHUK, CEUYECHHE
MHOTOTpaHHMKa, KyO, mapaienenunesn, MOpu3Ma, HUpaMuja,
¢durypa u MOBEpXHOCTh BpallleHHUs, IMIMHAP, KOHYC, map, chepa,
ceueHHst (UIyphl BpAIIEHUs, IUIOCKOCTb, Kacaromasics cgepsl,
UWIMHIpA, KOHYyCa, IJIOMAAb MOBEPXHOCTH MHPAMUAbI, MPU3MBL,
KOHYca, HIWIMHJPA, oAb cheprl, 00beM Kyba, MpsSMOYroJbHOTO
napajuiesienunesaa, MupamMuIbl, PU3MbI, [UIKHIpPA, KOHYca, I1apa;
yMEeHHUE U300pakaTh MHOIOI'PAaHHUKH U TIOBEPXHOCTH BpAILEHUs, UX
CEUYEHUs OT pPYKH, C IOMOUIbI0 YEPTEKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB;, YMEThb pAclo3HAaBaTb CHMMETPHUIO B
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AeMCTBUAMMU:

a) caMOOpTaHMU3aIINS:

- CaMOCTOSITEIPHO  OCYILECTBISATh TO3HABATEIHHYIO
NESTENIbHOCTh,  BBISBISTH ~ IPOOJIEMBbI, CTaBUTh U

dbopmynupoBaTh COOCTBEHHBIC 3a/1auun B
o0pa3oBaTeNbHON  JIEATENBHOCTH M JKU3HEHHBIX
CUTYaIUsX;

- CAMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUs MPOOJIEMBI
C Y4eTOM HMEIOLIUXCS  PEecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IPEAIIOYTECHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

CcrocoOcTBOBaTh  (POPMUPOBAHUIO M TPOSBICHHUIO
IIMPOKOM JPYIUMIMM B Pa3HBIX 00JIACTAX 3HaAHUH,
MOCTOSIHHO ~ TOBBIIIATh CBOM  00pa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCTIONB30BaTh  MpHEMbl  pedIeKCHH ISl OLCHKH
CUTYyalluu, BEIOOpA BEPHOTO PELICHUS;

- YMETb OLEHUBAThb PUCKU U CBOEBPEMEHHO NPUHUMATb
pELIEHNUs 10 UX CHHKEHUIO;

B) DMOLIMOHAJIbHBIM ~ HMHTEJUIEKT,  IpeanoJararomui
c(hOpMUPOBAHHOCTH:

BHYTPEHHEH MOTHMBALMH, BKJIIOYAIOIIEH CTpEMIICHHE K
JOCTUKEHUIO LN u yCIexy, ONTUMH3M,
MHUIMATUBHOCTh, YMEHUE AEHCTBOBATh, UCXO/S U3 CBOUX
BO3MOXKHOCTEH;

- OMIAaTHM, BKIIOYAIONIEH CHOCOOHOCTh IOHUMATh
OSMOLIMOHAIBHOE COCTOSIHUE APYTUX, YYUTHIBATh €ro MpU
OCYIIECTBJIEHUM  KOMMYHHKAIMH,  CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

- COLMAaJbHBIX HABBIKOB, BKIIIOYAIOIIUX CIHOCOOHOCTH
BBICTPaWBaTh  OTHOLIEHUS C  JAPYIUMHU  JIIOJbMH,
3a00TUTbCA, TPOSIBIATH  HMHTEPEC U pa3peliaTh
KOH(JIMKTBHI

MPOCTPAHCTBE; YMETh PAaClO3HABATh MPABUIIbHBIE MHOTOIPAHHUKY;
- YMETh ONIEPUPOBATH MOHATUSIMU: IPSIMOYTOJIbHAsI CUCTEMA
KOOPAMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJISIPHOE MPOU3BEACHUE, YTOJ MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YNCIIO; HAXOAUTH C IOMOLIbIO
U3YYEHHBIX (DOPMYII KOOPIUHATHI CEPEUHBI OTPE3Ka, PACCTOSTHUE
MEXIy IByMS TOUKaMHU

OK 04. DpdexTuBHO
B3aMMO/ICIICTBOBATh U

TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTH H
CaMOOITPECACIICHUTO,

- YMETh ONEPUPOBATH NOHATUSAMHU: CIIYYAWHBIA ONBIT U CIy4aiiHOE
COOBITHE, BEPOATHOCTh CIYYalHOTO COOBITHS; YMEThb BBIYHCIATH
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paboTaTh B KOJJICKTUBE U
KOMaH/Ie

-OBJIQJICHUE HaBBIKAMU  Y4eOHO-HCCIIEe0BATEILCKOH,
MPOEKTHOM U COLIMAIbHOM JAEATEIbHOCTH;

OBiaseHue yHMBEPCAJbLHBIMM KOMMYHMKATHBHBIMH
JelCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- IOHMMaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM
Y MHIUBHUIYAJILHON pabOTHI,

- TpUHUMATh II€JIM  COBMECTHOM  JIE€ATEIHHOCTH,
OpraHU30BBIBAaTH U KOOPJIAWHUPOBATH JECUCTBUS MO €€
JIOCTHDKCHHIO: COCTABIIAThH IIJIaH JIEHCTBHM, PacIpeeIsITh
poIM C yYETOM MHEHUW YYaCTHHKOB OOCYXIaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHUPOBATh U BBINOJHATH PabOTy B YCIIOBHUSIX
pealbHOTO,  BUPTY&JIbHOTO W KOMOMHHPOBAHHOIO
B3aUMOJCHCTBUS;

- OCYUIECTBIIATH MO3UTHUBHOE CTPATErHUECKOE MOBEJCHHE
B PA3JIMYHBIX CHUTYallUsX, TMPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIMATHBHBIM.
OBianeHue  yHMBepPCAJbHBIMH
JeliCTBHSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHMBBI U apryMEHTHI JIPYTUX JIIOJEH TpHU
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- MpPU3HABATh CBOE MPABO W MPaBO APYIUX JIOJEH Ha
OIINOKH;

- pa3BHBaTh CMOCOOHOCTh MOHUMATh MHUP C MO3UIUU
JIPYroro 4yeaoBeKa

PeryJsiTUBHbIMH

BEPOSTHOCTH €  MCIIONB30BaHMEM  TIpaUyecKuxX  METOJIOB;
MPUMEHATh (QOPMYJbl CIOXKEHHS M YMHOXKEHUS BEPOSTHOCTEH,
KoMOuMHaTOpHBIE (akThl ©U (QOpPMYNIBI TPU pPELUICHHH 332y,
OLICHUBATh BEPOSITHOCTH pPEAJbHBIX COOBITHUI; 3HAKOMCTBO CO
CIIyYalilHBIMM  BEJIIMYMHAMH, YMEHUE TPUBOAUTH  MPUMEPHI
OpOSIBIICHUS  3aKOHAa  OOJIbIIMX  4YWCel B NPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSX;

- yMeTb CBOOOJHO OINEPUPOBATH MOHATHSIMH: CTEIEHb C IIEJIBIM
mokaszaTeieM, KOpeHb HaTypalbHOW CTENEHH, CTENeHb C
palMoOHaJIbHBIM  TOKa3aTeleM, CTeneHb C JAeWCTBUTEIbHBIM
(BelIecTBEHHBIM) TOKa3aTelieM, Jorapudm dmcia, CHHYC, KOCUHYC
Y TAHT€HC MPOU3BOJILHOTO YKCIIA;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHIMHU: TpaduK (QYHKIUH,
oOpatHast (pyHKUHSA, KOMOO3UIMS (PYHKIMHA, JTUHEWHas (yHKIuS,

KBaJpaTHuHas (yHKOHA, CTeNeHHas (QYHKOUS C  IeIBIM
1oKaszareiaeM,  TPUTOHOMETpUYEecKHe  (YHKUMH,  OOpaTHbIe
TPUTOHOMETPUYECKHE ¢byHKIHH, IIOKa3aTesIbHAast u

norapudmuueckas (yHKIUU; YMETh CTPOHUTH Ipaduku (QYyHKIHH,
BBITIOJIHATH MPe0Opa3oBaHus rpaduKoB (PyHKITHIA;

- YMETb UCHOJb30BaTh rpaduKu GYHKIMN I U3y4EHHsI POLIECCOB
YW 3aBHCHMOCTEH TIpW peImeHWH 3a7ad M3 JPYyTruX Y4eOHBIX
OpeIMETOB U U3 pealbHOW JKU3HHM;, BbIpaxkaTb (opMyiamMu
3aBHCUMOCTH M@Ky BeITMUYNHAMH,

- CBOOOJHO OMNEpUpPOBaTh MOHATUAMHU: YETHOCTb (DYHKIUH,
MEPUOTUIHOCTD byHKINH, OTPaHUYEHHOCTh byHKINH,
MOHOTOHHOCTb (DYHKIIMHM, SKCTpeMyM (YyHKIUH, HauOonbliee U
HaMEHbIIee 3HaueHUs (QYHKIMA HAa TPOMEXKYTKE, YMETh
IPOBOJUTH UCCIIE0BaHUE (DYHKIINH;

- YMETh HCIOJIb30BaTh CBOMCTBA U TpaduKu GYHKIUN IS PEIICHUS
ypaBHEHMI, HEPABEHCTB M 3ajJad C MapaMmeTpamMu; M300paxarb Ha
KOOPJAMHATHOW IUIOCKOCTM MHOXECTBA pELICHUN ypaBHEHHH,
HEPaBEHCTB U UX CUCTEM

OK 05. OcymiecTBasiTh
YCTHYIO ¥ MTUCbMEHHYIO
KOMMYHUKAITUIO Ha
TOCYJaPCTBEHHOM SI3bIKE

B 0061acTH 3cTEeTHYECKOTr0 BOCIMTAHUA

- 3CTETUYECKOE OTHOUIEHUE K MHUPY, BKIIIOYAsl 3CTETUKY
ObITa, HAYYHOTO W TEXHHYECKOTO TBOPYECTBA, CIOPTA,
TpyJa U OOIIECTBEHHBIX OTHOIIICHUI;

- yMeTh ONepUpOBaTh MOHATHUAMU: CpelHee apupMeTHUECKOE,
Me/iuaHa, HauOonblllee M HAaUMEHblIee 3HAa4YeHHUs, pa3Max,
JMCIIEPCHs, CTAaHIapPTHOE OTKJIOHEHHE YMCIIOBOIO HAabOpa; yMEHHe
W3BJIEKaTh, MHTEPIPETUPOBATh MH(POPMALIMIO, MPEICTABICHHYIO B
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Poccuiickoit ®enepanuu ¢
y4€TOM OCOOEHHOCTEH
COLMAIBHOTO U
KYJIBTYPHOTO KOHTEKCTa

- CHOCOOHOCTh  BOCIPUHUMATH  PA3IUYHBIE  BHJBI
WCKYCCTBa, TPAIUIIMA M TBOPUYECTBO CBOETO W JIPYTUX
HapoJIOB,  OIIyIIaTh  AMOIMOHAIBHOE  BO3JICUCTBHUE
HCKYCCTBA,

- yOeXIEHHOCTh B 3HAYUMOCTH JJSi JHUYHOCTH U
o01mecTBa OTEUECTBEHHOTO W MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TpPagWIMid ¥ HAPOJHOTO
TBOPYECTBA,;

- TOTOBHOCTb K CaMOBBIPQKCHHIO B Pa3HBIX BHJAX
HCKYCCTBa, CTPEMJICHHE MPOSBIIATH KA4ECTBA TBOPUYECKOM
JIUYHOCTH,

OBnaneHue
JEUCTBUSIMU:
a) o0meHue:
- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;
- pacmo3HaBaTh HeBepOalbHBICE CpPEICTBA OOIICHMS,
MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB, PACIO3HABATH
MOPEINOChUIKM KOH(JIUKTHBIX CUTyallMd U CMsr4aTh
KOH(JINKTHI,

- pa3BepHYTO U JIOTUYHO HM3JaraTh CBOIO TOYKY 3pEHUS C
WCTIOJTb30BAHUEM SI3BIKOBBIX CPEJICTB

YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

TabJMIax, Ha auarpaMmMax, rpadukax, OTpPa)kalollyl0 CBOMICTBa
pEaNTbHBIX MPOLECCOB M SIBICHUH; IMPEACTaBIATh MH(DOpMANHIO
MOMOIIBI0 TAaONMUI] M JIUarpaMM; HCCIIEAOBaTh CTATUCTHYECKHE
JaHHBIC, B TOM 4YHCJIE C NMPUMEHEHHEM IpapUyecKuX METOJO0B U
AJIEKTPOHHBIX CPEJICTB;

- YMEThb OIEpUpOBaTh MOHATHAMHU: TOYKA, NpsAMas, IUIOCKOCTS,
MPOCTPAHCTBO, JBYIPAaHHBIA Yroj, CKPEUIMBAIOIINECS TMpPsMBbIE,
HapajuIeIbHOCTh M HEPHEHANKYISPHOCTh HPSAMBIX M ITIOCKOCTEH,
YroJl MEXIY MPSIMBIMH, YOI MEXIY MPSIMON M IIOCKOCTBIO, YTOJI
MEX/Iy IUIOCKOCTSIMH, pacCTOSHHE OT TOYKH [0 IIIOCKOCTH,
paccTosiHie MEeXAY IPSMBIMU, PACCTOSIHIE MEX/Y TUIOCKOCTSMU;

- YMEeTh MCHOJB30BaTh NPU PEIICHUU 3a/1a4 M3y4YeHHbIE (PAKTHI U
TEOpPEMbI TUTAHUMETPUH; YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB
OKPYXXAaIOLIEero MUpa

OK 06. ITposiBisaTh
IpaXIaHCKO-
NaTPUOTHYECKYIO
MO3UIIHIO,
JIEeMOHCTPHPOBATH
OCO3HAaHHOE MOBEJICHUE Ha
OCHOBE TPaJUIIMOHHBIX
0011eueI0BEYECKUX
LIEHHOCTEH, B TOM YHUCJIE C
y4€TOM rapMOHU3aLUU
MEKHAIIMOHAIBHBIX U

- OCO3HaHME O0YYAIOUIUMHCS POCCUHCKOM IpakIaHCKON
WUJICHTUYHOCTH;

- LEJICHANPABICHHOE pa3BUTUE BHYTPCHHEH IIO3ULIUHU
JUYHOCTH Ha OCHOBE JIyXOBHO-HPABCTBEHHBIX LIECHHOCTEH
HaponoB Poccuiickorn ®@enepauuu, HCTOPUYECKUX U
HAI[MOHAJIbHO-KYJIbTYPHBIX ~Tpaguluii, (opMUpOBaHUE
CUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYILIIHOHHOTO MHPOBO33PEHHMSI, MPABOCO3HAHMS,
HKOJIOTHUECKOM KYIbTYpPbI, CHOCOOHOCTH CTaBUTh LENU U
CTPOUTH KU3HEHHBIE IIaHBI;

B yacTH rpakIaHCKOro BOCIIUTAHUA:

- YMETb OIIEPUPOBATH IIOHATUAMU: IIPSIMOYIOJIbHAsL CUCTEMA
KOOPAMHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YHCIIO; HAXOAUTh C TOMOIIBIO
U3y4EHHBIX (POPMYIT KOOPJMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE
MEXIy 1BYMs TOUKAMHU;

-yMeTb BbIOMPATh MOAXOIAIINNA N3YUYSHHBII METO JUTsl peIleHHs]
3a/1a4yM, paclio3HaBaTh MaTeMaTHueckue (hakThl 1 MaTeMaTHYECKHe
MOJIEJI B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
YMEHUE NPUBOANTH IPUMEPBI MATEMAaTHYECKUX OTKPBITUN
POCCUICKON U MUPOBOM MaTeMaTUYECKON HAYKHU.

MEXPEJINTUO3HBIX - OCO3HAHHWE CBOMX KOHCTHTYLHMOHHBIX IHIpaB M | - YMETh ONEPUPOBATH NMOHATUSAMHU: CIIYYalHBIA ONBIT U CIy4ailHOE
OTHOLLIEHUH, IPUMEHSATH 00s13aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOMOPSIIKA; COOBITHE, BEPOATHOCTh CIIY4allHOTO COOBITHS; YMEThb BBIYUCIATH
CTaHJApThI - MIPUHATHE TPaJULIMOHHBIX HAIlMOHAJIbHBIX, | BEPOSTHOCTh €  MCHOJB30BAaHUEM  TIpaQUUecKUX  METOJOB;
AHTUKOPPYILIUOHHOIO 00I11e4YeIOBEYECKUX T'YMAHUCTUYECKUX U | IpUMEHTh (OPMYJIbl CIOXKEHHsI W YMHOXEHMS BEpOSTHOCTEM,
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IMOBCACHUA

JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb IPOTHUBOCTOSITH HAEOJOTMU DKCTPEMHU3MA,
HAallMOHANU3Ma, KCEHO(pOOMH, OUCKPUMHUHALMU IO
COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
IIpU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYI JACATEIBHOCTH B
MHTEpecax TIpakIaHCKOro oOIIecTBa, y4yacTBOBAaTh B
caMOyIpaBlieHUU B 0011e00pa30BaTeIbHON OpraHu3aluu
U JIETCKO-IOHOILIECKUX OpPraHu3alusX;

- yMEHUE B3aMMOJIECUCTBOBaTbh C  COLMAJIbHBIMHU
WHCTUTYTAaMH B COOTBETCTBUM C WX (YHKIUSIMH U
Ha3HA4YCHHEM;

- TOTOBHOCTb K TYMAaHWTApDHOM H BOJIOHTEPCKOU
JIeATEIbHOCTH;

NaTPUOTHYECKOIO BOCIIUTAHUS:

- copMHPOBAHHOCTb  POCCHUHUCKOW  TIpakJIaHCKOMN
UJCHTUYHOCTH, MaTpUOTHU3Ma, YBAKEHHUA K CBOEMY
HapoJly, 4YyBCTBa OTBETCTBEHHOCTM mnepen PoauHOH,
ropIOCTH 3a CBOM Kpai, CBOWO PoauHy, CBOMl fA3bIK U
KYJIBTYPY, IPOIIJIOE U HACTOALLEE MHOTOHALMOHAIBHOTO
Hapoaa Poccuu;

- I[IEHHOCTHOE OTHOIIEHHE K TIOCYJapCTBEHHBIM
CHUMBOJIaM, HUCTOPUYECKOMY U MPHUPOAHOMY HAaCIEIUIO,
MaMATHHUKAM, TpaaAULIUAM HapoJ0B Poccun,
noctixkeHussM Poccum B Hayke, HCKYCCTBE, CIIOpPTE,
TEXHOJIOTHSX U TPYIE;

- ujeiHas yOeXJEeHHOCTb, TOTOBHOCTh K CIYXEHHIO M
3anre OTeuecTBa, OTBETCTBEHHOCTD 3 €ro CyIb0Y;
OCBOEHHBIE 00YUYaIOIIMMUCS MEXKIIPEIMETHbIE MOHITHS U
VHHUBEpCalIbHbIE y4ueOHBbIE JEUCTBUSA (PETyISTUBHBIC,
MO3HABaTeJIbHbIE, KOMMYHUKATHUBHBIE);

- CHOCOOHOCTh MX MCIIONB30BaHMs B MO3HABATEILHOW U
COLIMAJIbHOW MPAKTHKE, TOTOBHOCTH K CAMOCTOSITEIbHOMY
MJIAHUPOBAHUIO u OCYILIECTBIIEHUIO yueOHOM
NEeSITeIbHOCTH, OpraHu3alliid yueOHOro COTpYAHHYECTBA
C TMEeJAarorn4ecKuMU paOOTHUKAMU U CBEPCTHHUKAMH, K

KOMOMHATOpHbIEe (akThl ©U (QOpPMYNIBI TpPU pELUICHHH 3a/]ad;
OLICHMBATh BEPOSITHOCTH pPEAJTbHBIX COOBITHI; 3HAKOMCTBO CO
ClyyallHBIMM  BEJIMYMHAMHU; yMEHHE MPUBOAUTH  NPHUMEPHI
NPOSBICHUS  3aKOHA OOJBIIMX YHCEI B  NPUPONHBIX U
OOIIIECTBEHHBIX SBICHUAX
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y4aCTuro B MMOCTPOCHUU
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIAJICHHUE HABBIKAMHU Y4E€OHO-UCCIIEIOBATEIILCKON,
POCKTHON M COMAIBHOM JeSITEITbHOCTH

VHIUBUYAJIBHOMN

OK 07. ConelicTBOBaThL
COXPaHEHHIO
OKpY’Karomien cpepl,
pecypcocOepereHuIo,
NPUMEHSTH 3HaHUS 00
W3MEHCHHUHU KJIMMAaTa,
HPUHIUITBI OEPEXKINBOTO
IPOM3BOJICTBA,

3¢ (EKTHBHO JCHCTBOBATH
B YUpE3BbIYAITHBIX
CUTYaITUIX

- HE TPUHUMATHh JCWUCTBHS, TPUHOCAIIUNE Bpexd
OKpYXKarollEeH Cpese;

- yMETh MIPOTHO3UPOBATH HeOIaronpusITHhIC
DKOJIOTHYCCKHUE IOCIICACTBUS MpeANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPALIATh HX;

- pacUIupUTh OMBIT JCATEIBHOCTH SKOJOTHYECKOU
HaIPaBJICHHOCTH;

- pa3pabarbiBaTh IJIaH PELICHUS MPOOJIEMBI C y4eTOM
aHaJIM3a UMEIOIIUXCS MaTEePHAIbHBIX U HEMATEPHAIbHBIX
pPECypCOB;

- OCYIIECTBJATH LIEJICHANPABIECHHBIH IIOUCK IEpeHoca
CPEICTB M CIOCOOOB JEWUCTBUSA B MPO(EeCcCHOHATBHYIO
cpeny;

- YMEThb MEpPEHOCUTHh 3HAaHWS B IIO3HABATEIbHYIO H
MPAKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;

- TpeiaraTh HOBBIE TMPOEKTHI, OIEHUBATh HUIEH C

MOo3WIMMK HOBHU3HBLI, OPUTIHMHAJIBHOCTH, HpaKTquCKOﬁ
3HAYUMOCTH,
- JaBaTb OLICHKY HOBBIM CUTyallusM, BHOCUTH

KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
pe3yJIbTaTOB LEIsIM

- yMeTh ONEpUpoBaTh MOHATUAMH: (QYHKIHSA, HEOpepbIBHAS
(byHKIMSA, TPOU3BOIHAS, TIEPBOOOpa3Has, ONpeeICHHBIN HHTErpal;
YMEThb  HAaXOAWTh  IPOM3BOAHBIC  3JEMEHTApHBIX  (YHKIHH,
UCHOJB3Yysl CIPABOYHBIC MAaTEpUalbl; UCCIENOBATh B MPOCTEHINNX
cry4yasx (YHKIMM Ha MOHOTOHHOCTb, HaXOJUTh HAWOOJIBIIME WU
HaVMEHbIINE 3HAUYCHHUS (QYHKIUI; CTPOUTH Tpa)UKd MHOTOUWICHOB
C UCIOJIb30BAaHUEM  amnapaTra MaTeMaTHYecKOro  aHaJu3a;
IPUMEHATh TPOU3BOJAHYIO TPH pEIICHHH 3aJad Ha JBIDKCHHE;
pemaTh MPaKTHKO-OPHEHTHUPOBAHHBIC 3a7adyd Ha HauWOOJBIINE U
HaVMEHbIIME 3HA4YCHUS, HAa HAXOXKICHUE IYTH, CKOPOCTH U
YCKOPEHUS;

- yYMeTh ONEpPHPOBATH IOHATUSAMH: IBIKCHHE B IPOCTPAHCTBE,
noJo00HbIe (GUTYpHl B MPOCTPAHCTBE; HCIOIH30BATH OTHOIICHHE
IUIoNIaae MOBEPXHOCTEH W O0O0BEMOB MONOOHBIX (HUTYp NpHU
pelIeHIH 3a/1a4;

- YMeTb BBIYHCISATH T'€OMETPUYECKHE BEIMYMHBI (UIMHA, YTOJI,
TUIOMIAJb, 00BEM, IUIONIAb MOBEPXHOCTH), UCTIONB3Yysl M3yUCHHBIE
(bopMyIIBI U METOBI

[IK 2.1 Vnopasnsate
IUTAHUPOBAHUEM U
OpraHu3aluen
MIPOU3BOJICTBEHHBIX paboOT
KOJJIEKTUBA
VCITOJIHUTEIIEH C
co0JII0ICHHEM HOPM
0€30MaCHBIX YCIOBHMA

JlemoHcTpanus paboThl ¢ HOPMATUBHOW U TEXHUYECKOW JOKYMEHTAIUH;
BrInonHeHne OCHOBHBIX TEXHUKO-3KOHOMHUYECKUX PacyeToB;

DopmynHpoBaHUE ITPOU3BOJICTBEHHBIX 3a/1a4;
OTuer 0 X0/1€ BBINOJHEHUS TPOU3BOJICTBEHHOU 3aa4H

Tpyaa
I1K 2.3 OuenuBatsb u JleMoHCTpanys 3HaHUH O TEXHOJIOTUH BBIIOJIHEHUS paboT, 00 OLIEHOYHBIX KPUTEPHUIX KauecTBa padoT;
o0ecreynBaTh JlemoHcTpanus MpoBepKH KauecTBa BBINOIHIEMbIX paboT;
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YKOHOMUYECKYIO
3 PeKTUBHOCTD
MMPOU3BOACTBCHHOI'O
npoiiecca, Kak B IIEJIOM,
TaK U Ha OTACIIbHBIX
JTanax

1K 3.2 Pa3zpabaTsiBaTh
TEXHOJIOTHYECKHUE
MIPOLIECCHI HA PEMOHT
OTJICNbHBIX JIeTallel U
Y3JI0B TIOJIBHXKHOTO
COCTaBa KEJIe3HBIX JIOPOT
B COOTBETCTBUU C
HOPMAaTUBHOMH
JIOKYMEHTalUen

JleMoHCcTpanys 3HaHUM TEXHOJIOTHYECKUX MPOIIECCOB PEMOHTA JIETaJIeH, y3JI0B;

AHau3 BBINOJIHEHHBIX ONEpaliii HA COOTBETCTBUE MPOBEPSIEMBIX [1APAMETPOB YCTAHOBJIEHHBIM TEXHUUECKUM TPeOOBaHUIM
JAHHOTO TUIIA MPUOOpa;

[TpaBuiibHBII BBIOOP 000PYIOBAaHUS MPU COCTABICHUHN TEXHOJOTUYECKON JOKYMEHTAIIHH;

N3noxenne TpeOOBaHMIA THIIOBBIX TEXHOJIOTUYECKUX MPOLIECCOB IIPU PEMOHTE JIeTalle, y3JI0B, arperaToB U CHCTEM
MOJIBUJKHOTO COCTaBa
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B pesynprare ocBoeHHs y4uyeOHOM IMCHUIUIMHBI CTYIAEHT JOOJDKEH (HOpPMUpPOBaTh ClIEAYHOIINE
JUYHOCTHBIE pe3yibTarhl (nanee — JIP):

JIP.2 IIposiBisronuii akTUBHYIO TPAXKJAHCKYIO MO3UIMIO, TEMOHCTPUPYIOIUNA MPUBEPHKEHHOCTD
MPUHIUIIAM YECTHOCTU, MOPSATOYHOCTU, OTKPBITOCTH, SKOHOMUYECKH AKTHUBHBIA W YYacCTBYIOLIUU B
CTYJICHUYECKOM M TEpPPUTOpPUATIBHOM CaMOYIpPABIECHUU, B TOM YHUCIIE Ha YCIOBHUSAX 100pPOBOJIHUECTBA,
IIPOJYKTUBHO B3aMMOJEHCTBYIOIUI U YYaCTBYIOLUI B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aI1ii.

JIP.4 TIposBIasrOmMN U JEMOHCTPUPYIOIINN YBOXKEHHE K JIFOISM TPYy/ia, OCO3HAIOIINKA IEHHOCTh
cooctBenHoro Tpyna. Crpemsmuiicis K (QOPMHPOBAHUIO B CETEBOM cpele JUYHOCTHO H
npoeccnoHaTbHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIEAa.

JIP.23 [TomyueHne o0y4JaromMMHUCs BO3MOKHOCTH CAMOPACKPBITHS U CaMOpeaTn3aus TMYHOCTH.

JIP.30 OcymecTBisSOMUANA TOUCK M HUCHOJb30BaHWE HMHPOpMAlMKA, HEOOXOAUMOW s
3¢ HEKTUBHOTO BHIMTOTHEHUS PA3IUYHBIX 33/1a4, TPOPECCUOHATBHOTO M IMYHOCTHOT'O PAa3BUTHSI.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIUILJIMHBI (ITPEJIMETA)
2.1. O0beM y4eOHOM NMCHUILIMHBI (MPeAMeTa) U BUbI Y4eOHOH padoThI

Bup yueOHoii paboTbl O0bém B yacax

O0béM o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOT0 peaMeTa 340
B TOM YHUCIJIE:
OCHOBHOE cO/Iep:KaHue 306/274
B TOM YHUCIJIE:
JIEKIIUHU, YPOKH 192/172
NPAKTUYECKHUE 3aHATHS 114/102
IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COIePKAHUE 32
B TOM YHCIIE!

TEOpETHUECKOe 00ydeHHE 20

MPAKTUYECKHUE 3aHSITUS 12

Ilpomescymounas ammecmavyusn ¢ ghopme 3x3amena (1 cemecmp)

Ilpomescymounas ammecmayus 6 hopme sxzamena (11 cemecmp)
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2.2. TemaTnuyecKkuii IJIaH U coaepxkaHue yueOHoil nucunmiudbl (mpeamera) OY1.07I1 MATEMATUKA

1 2 3 4
dopmupyemMbie
KOMIIeTeHIIUH
Coaep:xanue yueOHOIro MaTepHuaJia, IPAKTHYeCKHUE 3aHATHS, O0bem (OK) u
HaumeHoBaHue pa3iesioB U TeM
caMocCTosiTeIbHAsA padoTa 00y4yaommxcst YacoB | JIMYHOCTHBIE
pe3y/IbTaThl
(JIP)
Pa3zpea 1.
YucnosBbie 1 OyKBeHHbIE 14
BbIpaskeHus. PazBurue noHATHA O
qyHucIe.
BBenenue. Coaep:xxanue yueOHOro MaTepuaJia
OsznakomiieHre oOy4aromuxcs ¢ (opMamMu TEKylmed W TPOMEKYTOYHOW aTTeCcTaluH,
OCHOBHOM WM JIOIIOJHUTEIBHOM JMTEpPATypod IO KypCcy AMCLMILIMHBI U IIPOBEIEHUE
MHCTPYKTaXKa M0 TEXHUKE O€30MaCHOCTH. TP 2.4.23 30
Tema 1.1.Yucna u BerunciacHus. Maremartnka B HayKe, TEXHUKE U IIPAKTUUYECKOM nesaTenbHOoCTH. Llenu u 3anaun n3ydeHus 2 T
Bripaxkenus u npeoOpa3zoBaHusl. MaTeMaTUKH Npu ocBoeHuu crneunaibHocrelt CIIO.
JleiicTBuS HaJ MOJNOKUTEIBHBIMU U OTPULIATEIbHBIMH YK CIaMH, OOBIKHOBEHHBIMH U
JECATUUHBIMU JIpo0siMu. [leficTBus co ctenensiMu. @opMyIibl COKpPAIIEHHOTO YMHOKEHUS.
YrpouieHne BbIpaKEHUN.
Tema 1.2. HarypanbHsle, 1iensble, Copaepxxanue ydyeOHOIro MaTepuasa
palMOHaIbHBIE, UPPALIMOHAIBHBIE Henumocts nenbix uncen. Jlenenue ¢ ocratkoMm. Cpagnenus. Pelienue 3amad ¢ 2 JIP 2,4,23,30
qucia. 11eJI0YHMCIIEHHBIMU HEen3BeCTHIMU. HaTypanbHble, 11eble U pallMOHAJIbHbIE YUCIIA.
Tema 1.3. [leficTBUTENBHBIE YUCIIA. Copepxanue yueOHOro MmaTepuasa
[TpuOnmxeHHbIE BBIYUCIIECHUS. JeiicTButenpHbie yncna. ApudmMerndeckue neicTBUs Haja yuciaMu. CpaBHeHHE
YHCIJIOBBIX BBIpAXXKEHUM. Perienne 3a1a4 ¢ 1e104UCIeHHBIMUA HEN3BECTHBIMH.
Onpenenenne MOyl JEHCTBUTEILHOTO YUCIIA, CBOMCTBAa MOy, [IpubnmkeHHbIe 2 JIP 2,4,23,30
BbIuMCIeHus. HaxoxxaeHne npuOImKeHHbIX 3HAYeHUH BeIMYUH U TIOTpeIIHOCTEeH
BbIUKCIIEHHUH (aOCOMIOTHON U OTHOCUTENBHOM). [IpnbinkeHHbIe BEIYMCICHUS U PEIlIEHUE
IIPUKJIAIHBIX 3a]au.
Tema 1.4. [IpakTdeckoe 3aHsTHE Copaepxxanue y4yeOHOIro MaTepuasa 5 JIP 2,4,23,30

Nel «Yucia v BEIYHCICHUS.

HpaKTI/I‘-ICCKOe 3aHgaTue Nel mo Teme «Yucia v BEIUUCICHUS)
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1 2 4
Tema 1.5.JIunelinble paBHEHUS U Copaepxxanue yueOHOro MaTepuasa JIP 2.4.23.30
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX Jlunelinble, KBapaTHbIC, APOOHO-TMHEHHbBIC YPaBHEHHS 1 HepaBeHCTBA. CITOCOObI >
YPAaBHEHUI. pELIECHUs] CUCTEM JIMHENHBIX YpaBHEHUNH. CHCTEMBbl TMHEWHBIX HEPABEHCTB.
Tema 1.6. [IpakTnueckoe 3aHsATHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
Ne2 «JIuHelinble ypaBHEHUS U [TpakTueckoe 3ansaTue Ne2 no teme «JInHelHble ypaBHEHUS U HEPABEHCTBA» P
HEPABEHCTBAY.
Tema 1.7. Pemienue IIpogeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE OK 01
npo¢ecCHOHANBLHBIX 3ajau. ITpocTble MPOLEHTHI, pa3Hble ClIOCOObI X BhIYMCIEHUSA. Cll0XKHBIE TPOLEHTHI. [IporeHTs P 2.4.23.30
B PO ECCHOHAIBHBIX 3a7a4ax. >
Pazpea 2.
DyHKIUH.
Tema 2.1. OnpeneneHue 4uciIOBOR Coaep:xxanue yueOHOro MaTepuaJia
(GyHKINU ¥ cTIOCOOBI ee 3a/1aHusl. @ynkuun. O6nacTe onpeaeaeHus 1 MHOXKeCTBO 3HaueHu. ['paduk GpyHkuunu.
CaoiicTBa (pyHKIHU. [TocTpoenue rpagukoB QyHKIMMH, 33JaHHBIX pa3IMYHBIMU criocobamu. CBoHCTBa
(GYHKIMI: MOHOTOHHOCTb, YETHOCTb U HEYETHOCTb, IEPUOUYHOCTh, OTPAHUYEHHOCTb.
[TpomexyTku Bo3pacTaHus U yObIBaHUs, HAauOOJIbIIee U HAUMEHbILIEE 3HAUCHU S, TOUKU
AKCTpeMyMa (JIOKaJIbHOTO MaKCUMyMa U MUHUMYMA). Buinykiocme gyHkyuu. TP 2.4.23.30
I'paduueckas narepnperanus. [IpuMeps! QyHKIIMOHATBHBIX 3aBUCUMOCTEN B peaIbHBIX T
npoueccax u siBiaeHusx. [lpeodpazoBanus rpadukoB: napauieIbHbIA IEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO OCEN KOOPANHAT U CHMMETPHSI OTHOCUTENIBHO Havajia KOOPANHAT,
CUMMETPUS OTHOCUTEINIBHO MPSAMON Y = X, pacmsdicenue u caicamue 00.1b ocell
koopounam. IloHsATHE O HENPEepbIBHOCTH QPYHKIUHN. OCHOBHbIE MeopeMbl O HENPEPbIGHBIX
dynxyusx.
Tema 2.2.Pemenne 3anau. Copepxanue yueOHOro MmaTepuasa
CrenenHast QyHKIMS C HaTypaJlbHBIM IOKa3aTelIeM, €€ CBOMCTBA U rpauk. Bepmukanvhole
U 2opu3oHmanvhsie acumnmomol epagpuxos. I paguxu OpoOHO-TUHEUHbIX HYHKYULL. JIP 2,4,23,30
[ToxazarenbHast pyHKIMS (IKCIIOHEHTA), ee CBOMcTBa U rpaduk. Jlorapupmudeckas
¢GyHKIUs, ee CBOWCTBA U IpaduK.
Tema 2.3. OOparHas QpyHKIUS. Copaepxxanue yyeOHOIro MaTepmuasa
Cnosxnas ¢pyHkuus (komno3unus). Bzanmuao o0patubie pyHkuunu. O65acTh onpeneaeHus TIP 2.4.23.30
U 0051acTh 3HaYeHUi oOpaTHOM GyHKuMu. ['paduk obpaTHO# (pyHkumu. Haxoxnenue P
¢byHKIIMM, 00paTHON JaHHOM.
Tema 2.4. [IpakTrueckoe 3aHsTHE IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COAEPIKAHUE JIP 2,4,23,30
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1 2 3 4

Ne3 «DyHKIHNY. [Tpaktuyeckoe 3ansaTue Ne3 o reme «DyHKITHIY.

Pazpea 3. 32

Tpuronomerpus.

Tema 3.1. Uucnosast OKpy>KHOCTb. Conep:kanue y4eOHOT0 MaTepuaJia 2 JIP 2.4.23.30
Yucnosast OKpyKHOCTb. UMCII0Bast OKPYKHOCTh HA KOOPAVMHATHOM INIOCKOCTH. P

Tema 3.2. Cunyc u kocunyc, TanreHc | Coaep:kaHnue yueOHOro MaTepuaJia 2 JIP 2.4.23.30

Y KOTaHI'€HC. CuHyC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC YUCIIA. P

Tema 3.3. Tpuronomerpuueckue Coaep:xxanue yueOHOro MaTepuaJia

(YHKIIMY 9MCIOBOTO apryMEHTA. CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC MPOU3BOJIBHOTO yriia. PaauanHas mepa yria. 2 TP 2.4.23 30

Tpuronomerpuueckue GyHKIUU CuHyC, KOCUHYC U TAHT'€HC CYMMBI M Pa3HOCTH JBYX yIJoB. CHHYC U KOCUHYC JBOMHOIO T

YIJI0BOI'O apryMeHTa. yria.

Tema 3.4.Ilpaktugeckoe 3ansatue Ne4 | Coaep:kaHue yuedOHOro MaTepuasa 5 JIP 2.4.23.30

«YucnoBasi OKpY>KHOCTbY. ITpaktnyeckoe 3anstue Ned no reme «HucioBasi OKpYKHOCTbY. CTT

Tema 3.5.OyukIuN y=COSX, Yy=SINX Coaep:xanue yueOHOro MaTepuaJia

ux cBoiicTBa u rpaduku. OyHKIUU Tpuronomerpuueckue GyHKIMU y=COSX, Y=SiNX, UX CBOiicTBa U rpadukwu, 5 IP 2.4.23.30

y=10X, y=CtgX ux CBOWCTBA U NEePUOIMIHOCTh, OCHOBHOM nepuoa. Tpuronomerpuueckue GyHkmn y=tgx, y=ctgx, ux T

rpaduKu. CBOWCTBA U rpadMKu, NEPUOAUYHOCTb, OCHOBHOM MEPHO/.

Tema 3.6. OOpatHble Copaepxxanue yuyeOHOIro MaTepuasa

TPUTOHOMETpHUUYECKHE (DYHKIIUH. ApKCHHYC, apKKOCHHYC, apKTaHT€HC, apKKOTaHTeHC uncia. OOpaTHble 2 JIP 2,4,23,30
TPUTOHOMETpHUYECKHE (QYHKIIMHU, UX CBOMCTBA U IpaUKH.

Tema 3.7. IIpeoOpazoBaHue Copepxanue yueOHOro MaTepuasa

rpa¥KOB TPUTOHOMETPUUYECKUX [TpeoOpa3zoBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKIMMA, TPUMEHEHNE 2 TIP 2.4.23 30

GyHKIHH. reoMeTpUUECKUX Mpeodpa3oBaHuil (CABUT U iedopMalirs) Mpu MOCTPOSHUH IpaUuKOB. P
["apmonunueckue konebanus. Pemmenne npukiagHbIX 3a1a4.

Tema 3.8.IIpaktuyeckoe 3ansarTue Ne5 | Coaep:kaHue y4eOHOro MaTepuasa

«['papuxu ocCHOBHBIX [TpakTrueckoe 3ansaTue N5 no teme «I'paduku OCHOBHBIX TPUTOHOMETPHUECKUX 2 JIP 2,4,23,30

TPUTOHOMETPHUYECKUX (DYHKIUI». byHKIHR.

Tema 3.9. Tpuronomerpuueckue Copaepxxanue y4yeOHOro MaTepuasa

(GYHKIIMU CYMMBI M pa3HOCTH OcHOBHBIE TpUTOHOMETpUYECKHE TOXAecTBa. DopMynbl mnpuBeneHus. DopMyiibl 5 TP 2.4.23 30

aprymMeHToB. OCHOBHBIE cinoxeHusa. DopMmynbl  yABOEHHS. Dopmynvl  NONOBUHHO20  Yend.  Bwipaowenue >

TPUTOHOMETPUYECKHE TOKIECTBA. MpU2OHOMEMPUUECKUX PYHKYULL Yepe3 MAHSEeHC NOTOSUHHO20 ap2yMeHma.

Tema 3.10. IIpeoOpa3oBanne cymm u | Coaep:kaHue yuedOHOro MaTepuasa 2 TIP 2.4.23 30

npou3BefieHni Tpuronomerpuueckux | IlpeoOpa3oBanusi CyMMbl TPUTOHOMETPHYECKUMX (YHKIMH B  NpPOM3BEACHUE W P
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(byHKIHH. IIPOU3BENICHUS B CYMMY.

Tema 3.11. [IpakTuueckoe 3aHsATHE IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

Ne6 «IIpeobpazoBanue [Tpaktuyeckoe 3anstue Ne6 no teme «IIpeoOpa3oBanne TPUrOHOMETPHUECKUX 2 JIP 2,4,23,30

TPUTOHOMETPUUYECKUX BBIPAKEHUI». | BBIPAXKEHUI».

Tema 3.12. [Ipocreiimue Copaepxxanue yueOHOIro MaTepuasa

TPUTOHOMETPUUYECKUE YPAaBHEHUS U [Tpocreiimne TpUroHOMeTpUYECKUE ypaBHEHUs. PellieHust TpuroHoMeTpuYecKuX 2 TP 2.4.23 30

HEpPABEHCTBA. ypaBHeHUU. [Ipocmetiviue mpueconomempuueckue Hepasencmea. CrocoObl pereHus >
IPOCTEHIINX TPUTOHOMETPHUECKUX YPAaBHEHUI U HEPABEHCTB.

Tema 3.13. OcHOBHBIE METO/IBI Copaepxxanue y4yeOHOIro MaTepuasa

peLeHHs] TPUTOHOMETPUUYECKHX Pemienue TpUroHOMeTpUYECKUX YPaBHEHUH C MOMOIIBIO YUCIOBOI OKPYKHOCTH; PELLICHHUE

ypaBHeHUN. OHOPOHBIE TPUTOHOMETPUUECKUX YPABHEHUN C ITOMOLIbI0 OCHOBHBIX METOJIOB: 3aMEHbI IEPEMEHHOM, 2 TP 2.4.23.30

TPUTOHOMETPUUYECKUE YPAaBHEHMUS. pa3yIoKEeHUsT Ha MHOXHTENH. PelieHne ofHOPOIHBIX TPUTOHOMETPUYECKHUX YpaBHEHUH. L
[Tpumenenne ¢Gopmyn mpeodpa3zoBaHUs TPUTOHOMETPUYECKUX (DYHKIUH MPH PEIICHUU
TPUTOHOMETPUUYECKUX YPAaBHEHUH.

Tema 3.14.1IpakTuueckoe 3anarue Copaepxxanue yuyeOHOIro MaTepuasa

Ne7 «Tpuronomerpuueckue [TpakTiueckoe 3austue No/ no teme « TpuroHomeTprudeckue ypaBHEHUS 1 HEPABEHCTBAY. 2 JIP 2,4,23,30

YpaBHEHHUS U HEPABEHCTBAY.

Tema 3.15. Pemenue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAECPKAHUE

npodeccnoHaNbHbIX 3a/]1a4. [TpeoOpa3zoBaHus TPUTOHOMETPUUECKHUX BhIpakeHU. DopMyiia epexoaa OT CyMMBI IBYX K 2.1
GyHKUIUH ¢ pa3mUYHBIMU KO3(pULMEHTaMU B OJHY U3 TPUTOHOMETPUYECKUX (DYHKIIHIMA. 2 P 2.4 2'3 30
Pemenne TunoBhIX 3a1ad Ha mpuMeHeHHE (GopMyn HpHu NpeoOpa3oBaHUM BbIPAXKEHUM. >
Vcnonp30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKLIMHU B MPO(eCCHOHAIBHBIX 33/1a4aXx.

Tema 3.16.1IpakTudeckoe 3anarue Copepxanue yueOHOro Mmarepuasa

Ne8 «Tpuronomerpuueckue [TpakTrueckoe 3ansaTue Ne§ no teme «Tpuronomerpuyeckue QyHKIUN. 2 JIP 2,4,23,30

GyHKITUNY.

Pasnen 4.

Havyana maTremaTu4eckoro 16

anaausa. [lpousBognas pyHkuum.

Tema 4.1. Yucnossle Coaep:xanue y4e0HOro Mmarepuasia JIP 2,4,23,30

nocnenoBarenbHOCTH. [Ipenen Onpenenenrie YMCIOBOM MOCIeN0BaTENbHOCTH. [IpruMepbl YNCIOBBIX

YKCJIOBOM MOCJIE0BATEIBHOCTH. nocienoBarenbHocTel. CrocoObl 3a7aHNs M CBOMCTBA YHCIIOBBIX MOCIIEA0BATENLHOCTEH. 2

[Ipenen dyukmmm.

Brrancnenue 4ieHoB IMOCJICa0OBATCIBHOCTH. ITousTue o Mmpeaciic mocCjICa0BaTCIbHOCTH.
CYH_ICCTBOBaHI/Ie npeaciia MOHOTOHHOM OFpaHH‘{eHHOf/'I OCJICA0BATCIBbHOCTH. I[J'II/IHa
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OKPYKHOCTH M ILIOIIAb KpyTa KaK Mpeelibl ocie1oBaTeabHoCTed. beckoHeuHo
yOBIBaroIasi reOMeTpUYecKast Iporpeccus U ee cymma. 1eopemsi 0 npeoenax
nociredosamenvrocmetl. Ilepexoo k npedenam 6 nepasencmaax. CyMMUpPOBaHHE
nocienosarenbHocTel. [TonsaTre o HenpepbIBHOCTH QyHKIMKU. OCHO8HbIe meopembl O
Henpepwleuvix ynxyusax. Ilonsamue o npedene hynkyuu 6 mouxe. Ilosedenue hynxyuii Ha
beckoneunocmu. Acumnmomeoi.
Tema 4.2. Onpenenenue Copaepxxanue yueOHOIro MaTepuasa
MPOU3BOAHON. Bbruncienue [TonsiTie 0 Mpou3BOIHON QYHKIIUU, GU3UICCKUNA U TEOMETPUUCCKUM CMBICIT
MIPOU3BOJHBIX. npou3BoaHoi. [uddepenman pynkunu. [Ipon3BogHbIe CyMMBI, pa3HOCTH, JIP 2,4,23,30
IpOM3BEACHUs U yacTHOTrO. [Ipon3BoiHBIE OCHOBHBIX 3JIeMEHTapHBIX QyHKIUI. Bropas
npou3BoaHas. Bropas npousBoaHas u ee puzndeckuii cMpIci. HaxoxkaeHne CKopocTH
JUIs Ipoliecca, 3alaHHoro ¢opmynoil u rpadukoM. Belurcienre npon3BoIHbIX.
Tema 4.3. luddepennupoBanne Copaepxxanue y4yeOHOIro MaTepuasa
CII0OKHOU (YHKITHH. IIpoussoonvie crooicroti (komnozuyuu) u oopamuou ynxyuu. Cnoxknas QyHKIus JIP 2,4,23,30
JuddeperunpoBanue oOpaTHOi (xommozutus Gpyukiwmii). Juddepenmposanue dpyukimm y = f(kx+m).
byHKIIH.
Tema 4.4. IIpakTuueckoe 3aHsATHE IIpojeccrnoHaIbLHO-OPHEHTUPOBAHHOE COAEPKAHUE JIP 2,4,23,30
Ne9 «IIpousBoaHas GyHKIUNY. [Tpaktuyeckoe 3ansaTue Ne9 o teme «IIpousBoaHas GyHKIMM.
Tema 4.5. YpaBuenue kacarenpHoll kK | Conep:kaHue y4eOHOT0 MaTepHasa
rpaduky QyHKIUU. VYpaBHeHHe KacaTeabHOU K rpadpuky GyHKINU. AJITOPUTM COCTaBJICHUS YpPaBHEHUS JIP 2,4,23,30
KacaTeJIbHOM K rpaduKy GyHKIUH.
Tema 4.6. IIpumenenue npousBogHoil | Coaep:kaHue yuedOHOro MaTepuasa
11l MccTieoBaHUs (QYHKIIHU. [TprMeHeHHEe NPOU3BOIHOMN K MCCIeI0BaHNIO (DYHKIIMHA U TTOCTPOCHUIO TPaPUKOB. JIP 2,4,23,30
BepTtuxanbHbie ¥ TOPU30HTATBHBIE ACUMITOTHI TpaduKoB. I paguxu 0pobHO-1uUHeliHbIX
GyHryuil.
Tema 4.7. [Ipumenenue npoussoanoi | Coaep:kanue yuedOHOro MaTepuasia
JUIsL HAXOKICHUS HAauOOJBIIUX U Vcnonb30BaHue MPOU3BOAHBIX MPHU PEIICHUN YPaBHEHUHM U HEPAaBEHCTB, TEKCTOBBIX,
HaUMEHBIINX 3HaYEHUH BEJTMYHH. bu3NYECKUX U TEOMETPUUYECKUX 33/1a4, HAXOKIEHUH HAauOOJIbIINX U HAMMEHbBIINX JIP 2,4,23.30

3HayeHui. [Ipumeps! UCTIONB30BaHUS IPOU3BOAHOM IS HAXO0XKICHHUS HAMTYUIIero
pelIeHus B MPUKJIaJHbIX 3a1adax. HaxokaeHne cKopocTH IS poriecca, 3aJaHHOTO
dbopmynoit uiam rpadukom.
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Tema 4.8. [IpakTuueckoe 3aHsTHE Conep:xanue yueOHOro MaTepuaJia JIP 2,4,23,30

Nel0 «IIpumenenue nmpou3BOAHOM [Tpaktrueckoe 3ansaTue NelO o reme «IIpumeHeHne MPoOU3BOTHON PYHKITUN. 2

byHKIIN.

Pa3znea 5.

I'eometpus. IlpsiMble 1 NJI0CKOCTH 32

B IIPOCTPAHCTBeE.

Tema 5.1. Axcuomsl crepeomerpuy, | Coaep:kaHue yueOHOro MaTepuasa

HEKOTOPBIE CIIECTBUS U3 HUX. I'eomeTpus Ha ruiockocTH. IIpsimble U IockocTH B IpocTpancTBe. OCHOBHBIE MOHATHUSA OK 04
CTepeoMeTpuH (TOUKa, MpsiMast, TNIOCKOCTh, TPOCTPAHCTBO). [lonamue 06 2 TP 2.4.23 30
akcuomamuieckom cnocooe nocmpoerus ceomempuu. bpeitn-punr «lIpuMeHeHrE aKCHOM T
CTEPEOMETPUH U UX CIICICTBUI.

Tema 5.2.IlpakTuueckoe 3aHsTHE Copepxxanue yuyeOHOro MmaTepuasa

Nell «llpumenenue akcuom [TpakTrueckoe 3ansaTue Nell o reme «IIpuMeHeHnE aKCMOM CTEPEOMETPUN 2 JIP 2,4,23,30

CTEPEOMETPUM.

Tema 5.3. ITapamnensHocTs NpsAMbIX, | Coaep:kaHue y4eOHOro MaTepuasa

IIPSIMOM U TUIOCKOCTH. B3anmHoOe pacnonoxeHue qByX NpsMbIX B IPOCTPAHCTBE: MEPECEKAOIUECS,

[TapanienbHOCTH MIOCKOCTEH. napajuleJbHbIe U CKpellrBaromuecs npsMole. [lapaniensHbie IpsiMble B IPOCTPAHCTBE.
[TapayieapHOCTB IPSIMON U IINIOCKOCTH, IIPU3HAKU U CBOMCTBA. PaccrosaHne Mexay 2 JIP 2,4,23,30
napajuleJIbHBIMU MIJIOCKOCTSIMU. B3anuMHoe pacnosokeHue IByX II0CKOCTEH.
[TapamienpHOCTD MIOCKOCTEH, MPU3HAKU U CBOMCTBA. TeopeMbl 0 apajuieIbHbIX
MJIOCKOCTSIX.

Tema 5.4. [IpakTiueckoe 3aHsATHE Copepxanue yueOHOro Mmarepmuasa

Nel2 «[lapannenbHOCTh NPSMBIX U [TpakTueckoe 3ansTue Nel2 o reme «llapannenbHOCTh OPSIMBIX U IIOCKOCTEN. 2 JIP 2,4,23,30

IIJIOCKOCTEMN.

Tema 5.5.CkpemuBaromuecs Copepxanue yueOHOro MmaTepuasa

MpsIMbIE, YTOJI MEKY MPSMBIMH. PaccTosiHre Mexny cKpeluBaomuMucs npsMbIMu. OrnpeeieHue CKpeIuBaroIuXCsl 5 TP 2.4.23 30
OpsSMBIX, 0003HAUYEHHUE, MPU3HAK CKPEIIMBAIOIIMXCS MPSIMBIX. YTOI MEXKAY MPSAMBIMU B P
IIPOCTPAHCTBE.

Tema 5.6.1IpakTrueckoe 3aHsTHE Copaepxxanue yyeOHOIro MaTepmuasa ) JIP 2.4.23.30

Nol3 «Yron Mexay npsSIMbIMI. ITpakTueckoe 3ansaTre Nel3 mo TeMe«YToa Mex1y TPSIMbIMU). >

Tema S.7.Terpasap u Copnepxanue yueOHOro MmaTepuasa MK 2.3

napasienenunesn. Pemenue 3amgad. Onpenenenne TeTpadrapa, napaenenuneaa. Coiictea napauenenuneaa. [loctpoenune 2 P 2.4 2'3 30

529,

ceuyeHUU. Pemmenne TUIIOBEIX 3a/1a4
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Tema 5.8. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa JIP 2.4.23.30
Nol4 «Terpasnp. [lapannenenuneny. | Ilpakrudeckoe 3ansitue Nel4 o teme «Terpasap. [lapamienenunen» >
Tema 5.9. [lepneHAUKYIIPHOCTD Copaepxxanue yueOHOro MaTepuasa
MPSIMON U TUIOCKOCTH. YTOJI MEXAY [lepecekaromuecs, napauieIbHbIe U CKPEIIMBAIOIINECS MPAMbIE. YTOJ MEXKIY MPSIMBbIMU B
IPSIMOM U TIOCKOCTHIO. npoctpanctse. [leprnenaukynsapHocTs npsiMbIxX. [lapamienbHOCTh U NEPIEHIUKYISIPHOCTD
NPSAMOM U TJIOCKOCTH, TPU3HAKU U CBOMCTBA. [lepneHIuKyisip U HaKJIOHHAS K TIJIOCKOCTH. JIP 2,4,23,30
VYrois Mexay NpsAIMOM U IUIOCKOCTBIO. PaCcCTOSIHUSA OT TOYKHU 10 INIOCKOCTH. PaccTostHue ot
psIMOM 70 TJIOCKOCTH. Teopema o Tpex mepreHauKyispax. Paccrosnue Mexay
napauleJIbHBIMU MJIOCKOCTSIMU. PaccTosiHue Mexly CKpelMBarOIIMMHUCS PSMBIMU
Tema 5.10.IIpakTrdeckoe 3aHsATHE Copnepixanue y4eOHOro MaTepuasa
Nel5 «llepnennukyssp u [TpakTrueckoe 3ansatue NelS no reme «llepreHANKYISAp U HAKIIOHHBIEY. JIP 2,4,23,30
HAKJIOHHBIE).
Tema 5.11./IByrpansslii yroi. Copeprxxanue y4yeOHOIro MaTepuasa
[lepneHuKyIsIPHOCTD IJIOCKOCTEH. [lepneHAUKyYISIPHOCTD MJIOCKOCTEH, PU3HAKU U CBOMCTBA. JIByrpaHHbI yroil, TMHEHHBIN JIP 2,4,23,30
yroJl ABYTPaHHOIO yria. YTroj MeXIy IIIOCKOCTSIMU.
Tema 5.12.1IpakTrHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia
Nel6 «llepnennukynsipHbie [TpakTrueckoe 3ansatue Nel6 no reme «llepneHANKyISIpHBIE TNIOCKOCTH. JIP 2,4,23,30
IIJIOCKOCTHU.
Tema 5.13. Uzo0Opaxenue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAECPKAHNE
IIPOCTPAHCTBEHHBIX (PUTYD. [TapannensHoe npoekTHpoBanue. OpTOroHaaIbHOE NPOEKTUpOBaHUe. [11owaos
OPMO2OHANLHOU NPOeKYUuU MHO20y2oabHuKa. 1300pakeHne mpoCTpaHCTBEHHBIX QPUTYD. JIP 2,4,23,30
Llenmpanvnoe npoexmuposanue. B3auMHOe pacroyiokeHUe MPOCTPAHCTBEHHBIX (QUTYP.
[TpsiMble M IJIOCKOCTH B apXUTEKTYpPE U CTPOUTEIIBCTBE.
Tema 5.14. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa
Nel7 «IIpoctpancTBenHble purypsi». | [Ipaktuueckoe 3anste Nel7 «IIpocTpaHcTBeHHbIE (DPUTYPBI». JIP 2.4,23,30
Tema 5.15.TIpakTrueckoe 3aHsATHE Copepxxanue yueOHOIo MaTepuasia TIP 2.4.23 30
No18 «Crepeomerpusi». ITpakTrueckoe 3ansatue Nel8 no reme «CtepeoMeTpusi» >
Tema 5.16.060061eHme u Copaepxxanue yyeOHOIro MaTepmuasa OK 06
cHCTEMaTH3aINsI 3HAaHWH. O6o06menue u cucreMaruzarus 3Hannid. [logsenenue utoros 3a | cemectp. JIP 2,4,23,30
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IIpomexyTouyHas aTTecTANMA 18
Paznea 6.
YucsoBble 1 OyKBeHHbIE 54
BbIpaskeHus. CTeneHu U KOPHH.
Tema 6.1. Kopenb N-HOI1 cTeneHH. Conep:kanue y4eOHOT0 MaTepuaJia
OsznakomiieHre oOy4aromuxcs ¢ (opMamMu TEKylmed W NPOMEKYTOYHOW aTTecTalu,
OCHOBHOM U [IOTIOJIHUTEIbHOM JMTEPATypod MO KypCy AWCLUUIUIMHBI U IIPOBEICHUE 2 TP 2.4.23 30
UHCTPYKTaXa 10 TEXHUKE 0€30MacHOCTH. T
Kopens crenenu n > 1 u ero cBoiictBa. Pemenue yrnpaxHeHHi ¢ HCIIOJIb30BaHUEM
CBOMCTB KOpHs N-HOM CTEIIECHH.
Tema 6.2. [IpeoOpa3oBanue Coaep:xanue yueOHOro MaTepuaJia
BBIpAXXEHUH, copepkalux paaukanbsl. | CTeneHb ¢ pallMOHAIBHBIM [T0Ka3aTeNleM U ee cBoiicTBa. [loHsTHE O cTenenu ¢
JecTBUTENBHBIM NOKa3aTeneM. CBOWCTBA CTENEHHU C IEHCTBUTEIbHBIM I10Ka3aTEIEM. 5 TP 2.4.23 30
[IpeoOpa3zoBanus BIpaXEHUN, COACPKAIIMX paguKaibl. JIeiCTBUS Hall CTENEHSIMH C >
JeCTBUTENBHBIMU MOKa3aTesiMu. O000IIeHUE TOHATHS CTETIEHHU. T0XK1eCTBEHHbIE
npeoOpa30BaHMsI CTETICHEH C IEHCTBUTEILHBIMU TTOKA3aTeIISIMH.
Tema 6.3. Oysxan Y = Q/; X Conep:kaHue y4e0HOr0 MaTepHuasa } } 5 JIP 2.4.93.30
. Omnpenenenne GyHKIUHU, TpadUKU U CBOWCTBA (QYHKLIUH. 1249,
CBOMCTBA U IrpaUKH.
Tema 6.4. [IpakTuueckoe 3aHsTHE Copaepxxanue yuyeOHOIro MaTepuasa 2 TIP 2.4.23.30
Nel19«Pagukanbr». IIpaktnueckoe 3anstue Nel9 no reme «Pagukaibiy. > T
Tema 6.5.Crenennblie GyHKIUU. Copaepxxanue yuyeOHOIro MaTepuasa 2 TIP 2.4.23.30
Onpenenenue creneHHol ¢pyHKuuU. CreneHHas (yHKIMS C HAaTypaJlbHbIM IOKA3aTeJeM. T
Tema 6.6.Cterniennbie QyHKIINH, UX Conep:xxanue yueOHOro MaTepuaJia
CBOMCTBa, rpauKu. I'paduxu u cBoiicTBa creneHHbIX ¢pyHKuui. [locTtpoenne rpaukoB cTeNeHHbIX QYHKINH. 2 JIP 2,4,23,30
CrenenHas QyHKIMS C HaTypaJbHBIM MIOKa3aTelIeM, €€ CBOMCTBA U rpaduK.
Tema 6.7.Pemenne IIpodeccnonanbHO-0PHEHTHPOBAHHOE COECP/KAHME 2 OK 01
npodeccHnoHabHBIX 3ajad. Pemenne nppanMoHaNbHBIX ypaBHEHUH. Pelnenne npukiaaHbIX 3a1a4. JIP 2,4,23,30
Tema 6.8.1IpakTrueckoe 3aHsTHE Copaepxxanue yyeOHOIro MaTepmuasa 5 JIP 2.4.23 30
No20«CreneHn 1 KOpHI». [Tpaxtrueckoe 3aasTue Ne20 nmo temMe «CTETIEHH U KOPHUY. >
Tema 6.9.ITokazarenpHas ¢pyHkius ee | Comep:kaHue y4eGHOT0 MaTepHasa 5 TIP 2.4.23 30
»4523,

CBOMCTBa U rpaduK.

[ToxazarenbHast pyHK1MS (IKCIOHEHTA), ee cBoiicTBa U rpaduk. [loctpoenne rpaduxos
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NOKa3aTeIbHBIX (DYHKIHUH, CXOJCTBO M pa3InyKie CBOWCTB rpaduKoB.
Tema 6.10. IIpakTuueckoe 3ansaTue Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
Ne21 «Iloka3zarenbHas QyHKIHSY. [Tpaktuyeckoe 3anstue Ne21 no teme «IlokazaTensHas QyHKIIS. P
Tema 6.11. [lokazaTenbHble Conep:kanue y4eOHOT0 MaTepuaJia
YpPaBHEHUS. OmnpeneneHne MoKazareIbHOr0 YPaBHEHUs, CIIOCOOBI PEIICHHsI TTOKa3aTeIbHBIX JIP 2,4,23,30
YpaBHEHUH.
Tema 6.12. IIpakTuueckoe 3aHsTHE Copaepxxanue yueOHOIro MaTepuasa JIP 2.4.23 30
No22 «Iloka3zarenbHble ypaBHEHUS). IIpaktuueckoe 3anstue Ne22 no treme «llokazarenbHble ypaBHEHUS». 7T
Tema 6.13. [lokazaTenbHbIe Coaep:xanue yueOHOIro MaTepuaJia
HEpPaBEHCTBA. OnpezeneHue NoKa3aTeabHOIO HEPABEHCTBA, CIIOCOOBI PeLICHHsI TOKa3aTeIbHbIX TP 2.4.23 30
HEPABECHCTB. >
Pemienue noka3aTenbHbIX YPaBHEHHH U HEPABEHCTB PA3JIMUYHBIMU CIIOCOOAMH.
Tema 6.14.1IpakTrueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
Ne23 «IlokaszarenbHble HepaBeHCTBaY. | [IpakTuyeckoe 3ansTue No23 no Teme «Iloka3zaTenbHbIe HEPAaBEHCTBAY. P
Tema 6.15.1TonsiTue norapudma. Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
Jlorapudm ymncna. OcCHOBHOE JIorapu(MUIECKOE TOKIAECTBO. Y
Tema 6.16. Jlorapudmuueckas Copepxxanue yueOHOro MmaTepuasa JIP 2.4.23.30
¢GyHKIMS, ee CBOICTBa U rpaduk. Jlorapudmmueckas QyHKIMS, €e CBONCTBA U rpaduK. T
Tema 6.17.1IpakTudeckoe 3anarue Copepxanue yueOHOro MaTepuasa
Ne24 «I"paduxu norapupmMuaecKkux [TpakTrueckoe 3ausaTue Ne24 no reme «Ipaduku norapupmudeckux GyHKIHAN». JIP 2,4,23,30
byHKIHII.
Tema 6.18.CpoiicTBa norapupmos. Conep:xxanue yueOHOro MaTepuaJia
Jlorapudm npousBeaeHNs, YACTHOTO, CTENIEHU; TIEPEX0]] K HOBOMY OCHOBAHHMIO. JIP 2,4,23,30
JlecsITUUHBIN 1 HATypaJIbHBIH JIOrapu(MBbI, YHCIIO €.
Tema 6.19.1IpakTudeckoe 3anarue Copepxanue yueOHOro MaTepuasa TIP 2.4.23 30
No25«Jlorapudmany. [TpakTraeckoe 3ausaTue No25 mo reme «Jlorapudmbiy. >
Tema 6.20.Pemenue 3anau. Copaepxxanue yueOHOro MmaTepuasa
[TpeoOpa3zoBanus BbIpaXKEHU, BKIIOUAIOIUX apupMETHUECKHUE OTIepalliy, a TAKKe
OTlepalrio BO3BEACHNUS B CTEIIEHb U Ollepaluio JorapudmupoBanus. Haxoxnenue
3HaYeHHH Jorapu@ma 1o Nponu3BoIbLHOMY OCHOBaHMIO. [lepexoa oT 0AHOro OCHOBaHUS K JIP 2,4,23,30

npyromy. Beruncnenue u cpaBHenue norapupmos. Perenue ynpaxHeHui Ha
MCIIOJIb30BaHUE CBOMCTB JOorapu(pMoB, IpUMEHEHNE KaIbKYISATOPOB JJIsl BEIUMCICHUS
norapugmo.JlorapudmupoBanue U NOTEHIIMPOBAHUE BBIPAKECHUH.
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Tema 6.21. Jlorapudgmuueckue Copaepxxanue yueOHOro MaTepuasa

YpaBHEHHUS. Onpenenenue norapudmuyeckoro ypapHenus. Crioco0sl penieHui iorapuMuaeckux
ypaBHeHMIA. Pemenne gorapuMuueckiux ypaBHEHUH pa3HbIMU criocobamu. OnpezeneHue 2 JIP 2,4,23,30
JOrapu(pMHUECKOro HEPAaBEHCTBA, CIIOCO0B! ero pemeHus. Pemenue sorapupmMudeckux
HEPABEHCTB.

Tema 6.22.Jlorapudmuueckue Conep:kanue y4eOHOT0 MaTepuaJia

HEPaBEHCTBA. Onpexnenenue norapupMUIecKOro HepaBeHCTBA, CIIOCOOBI ero penieHus. Pemenne 2 JIP 2,4,23,30
JOrapu(pMHUECKUX HEPABEHCTB.

Tema 6.23.1IpakTuueckoe 3anarue Copepxxanue yueOHOro MaTepuasa

No26 «Jlorapudmuueckue [TpakTuueckoe 3ausaTue No26 o reme «Jlorapudmudeckue ypaBHEHHS». 2 JIP 2,4,23,30

YpaBHEHUSY.

Tema 6.24.1IpakTrueckoe 3aHsITHE Coaep:xxanue yueOHOro MaTepuaJia

Ne27«Jlorapudmuueckue [TpakTrueckoe 3ansatue Ne27 o reme «Jlorapupmudeckue HepaBEeHCTBAY. 2 JIP 2,4,23,30

HEPaBEHCTBAY.

Tema 6.25./ludpepenumpoBanue Copaepxxanue yuyeOHOIro MaTepuasa

nokasarenbHOU U norapudgmuueckort | Juddepenurponanue nokazareabHou U orapupmMudeckon GyHKIUH. 2 JIP 2,4,23,30

GyHKIH.

Tema 6.26.Pemienue IIpogeccrnoHaIbLHO-OPHEHTHUPOBAHHOE COAEPKAHUE OK 01

npodeccuoHalbHbIX 3ajJad. Jlorapudmuueckas cnupalib B apXUTEKType U CTPOUTENLCTBE. Pelienue 3aaau no teme 2 TP 2.4.23 30
«Jlorapupmuueckue ypaBHEHUs] U HEPAaBEHCTBAY. T

Tema 6.27.1IpakTudeckoe 3anaTne Copnepxanue y4eOHOro MaTepuasa 5 JIP 2.4.23.30

No28«Jlorapubmuueckas dyakiusy. | [Ipakruueckoe 3anstue Ne28 no teme «Jlorapudmuueckast QyHKITU. T

Pa3zpen 7.

Havyana matemaTuieckoro 20

ananusa. MaTerpaua u ero

NpuMeHeHHue.

Tema 7.1.I1epBooOpazHasi. Copaepxxanue yyeOHOIro MaTepmuasa
[TepBooOpaznas. [lepBooOpa3Hble anemMeHTapHbIX (yHKIMH. [IpaBuna BerancaeHus 2 JIP 2,4,23,30
epBOOOPA3HBIX.

Tema 7.2.Bpruncinenne Copaepxxanue y4eOHOIro MaTepuasa

HEOIIPEIEIIEHHOT O UHTErpaJa. Heormpenenennsiit HHTErpai u ero cBoiicTBa. OCHOBHBIE (HOPMYJIIBI HHTETPUPOBAHMUS, 2 JIP 2,4,23,30
METO] HEMOCPEICTBEHHOT0 HHTETPUPOBAHHSL.

Tema 7.3.1IpakTrueckoe 3aHsTHE Copepxxanue yueOHOro MaTepuaJa 2 JIP 2,4,23,30
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Ne29«HeonpeneneHHbI HHTETPAI». ITpakTueckoe 3ansatue Ne29 o reme «HeonpeneneHHbI HHTErpa».

Tema 7.4.0npeneneHubiii unterpan, | Coaep:kanue yueOHOro MaTepuaJia

dopmyna HetoroHa-JIeiibaua. [Tnomane kpuBoMHEHHOM Tpanenun. [TorsTre 06 onpenenenHom uaTerpaie. Gopmyna 2 JIP 2,4,23,30
Hgerorona - JleitOauna.

Tema 7.5.Bpruncienue Copaepxxanue yueOHOIro MaTepuasa 5 JIP 2.4.23.30

ONPEACICHHOTO UHTErpala. Brlunciienne onpenesieHHOro HHTerpasa. 7T

Tema 7.6.1IpakTrueckoe 3aHsTHE Copaepxxanue yueOHOIro MaTepuasa 5 JIP 2.4.23.30

No30«OmnipeeneHHbIN HHTErpaI. IIpaktuueckoe 3anstue Ne30 no reme «OnpeneseHHbI HHTErpan. P

Tema 7.7.Haxoxnenue miomaau Coaep:xanue yueOHOro MaTepuaJia

KPUBOJIMHENHOM TpaIeLnH. OcCHOBHBIE ClTy4au PACTONIOKEHHS MIOCKON (DUTYPBI, ANITOPUTM pELICHHs 3314l Ha 2 JIP 2,4,23,30
BBIUMCJICHHE IO,

Tema 7.8.1IpakTrueckoe 3aHsTHE Copeprxxanue y4yeOHOIro MaTepuasa

No31 «Brruncienue miomaan [IpakTuueckoe 3ansatue Ne31 no reme «Bpryucienue mionaam KpuBOJIMHEHHON 2 JIP 2,4,23,30

KPHUBOJIMHEHHOHN TPAIICLIANY. Tpareuun.

Tema 7.9.Pemienue 3a1au ¢ IIpodeccrnonaLbHO-OPUEHTHPOBAHHOE COJIEPKAHME

[IPUMEHEHUEM UHTETPAJIOB. [Tpumeps! mprMeHeHNs UHTeTpajia B (pru3uke u reoMeTpud. [Ipumepsl HCTIONB30BaHUS 5 OK 01
IIPOU3BOJHON JUISl HAXOXKIACHUS HAUITYUIIETr0 PEIICHHs B IIPUKIAJHBIX 3a1a4ax. JIP 2,4,23,30
HaxoaeHue ckopocTu aj1s npoliecca, 3aJaHHOro (opMyson min rpaduKoM.

Tema 7.10.IIpakTudeckoe 3anaTne IIpodeccnonaibHO-OPHEHTUPOBAHHOE COAEPIKAHUE ) JIP 2.4.23.30

Ne32«Huterpan u ero npumenenue». | [Ipakruueckoe 3austre Ne32 o teme «MHTErpai u ero npuMeHEHHE. P

Pasznen 8.

I'eomerpusi. Koopannarsel u 22

BEKTOPBI

Tema 8.1. Bexropsl B npoctpancTtee. | Coaep:kanue yueOHOro MaTepuajia
Bektopsl. Monyns BekTopa. PaBeHCTBO BEKTOPOB. ClI0’K€HNE BEKTOPOB U YMHOKEHHE 5 TP 2.4.23 30
BEeKTOpa Ha unciio. KosmmHeapHbie BEKTOpBI. Pa3noxkenne BEKTopa o 1ByM P
HEKOJJIMHEAPHBIM BEKTOpaM.

Tema 8.2.1IpakTnyeckoe 3anaTHE Copaepxxanue y4yeOHOro MaTepuasa 2 TIP 2.4.23 30

Ne33 «KosunHeapHble BEKTOPBIY. ITpakTnueckoe 3ansaTue Ne33 o reme «BekTopbi». T

Tema 8.3.KoMIutanapHbie BEKTOPHI. Conep:xanue yueOHOro MaTepuaJia
KommuianapHasie BeKTOpbI. Pa3noxkenue 1o TpeM HeKOMILIaHApHBIM BeKTopaM. [IpaBuio 2 JIP 2,4,23,30
napajuiesenunesa.

Tema 8.4.1IpakTnueckoe 3anaTne CoaepxxaHue y4yeOHOro MaTepuasa 2 JIP 2,4,23,30
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Ne34«KommanapHble BEKTOPBI». ITpakTnueckoe 3ansaTue Ne34 o reme «KomimiaHapHbIE BEKTOPBIY.
Tema 8.5.KoopauHaTel TOUKH 1 Conep:kanue y4eOHOT0 MaTepuaJia
KOOpJMHAThl BEKTOPA. Koopaunats! u BekTOpHI. JleKkapTOBBI KOOpAUHATHI B IpocTpaHcTBe. Dopmyna paccTosHus
MEXIYy IBYMsS TOUKaMu. Dopmyna paccmosanus om moyku 0o niockocmu. IIpoexus 2 JIP 2,4,23,30
BEKTOpa Ha ocb. KoopAnHATHI BEKTOpA, CBSI3b MEXK/1y KOOPAWHATAMU BEKTOpPA U
KoopJuHaTaMu Touek. JleiicTBUs ¢ BEKTOpaMH, 3aJaHHBIMU KOOPJMHATAMHU.
Tema 8.6.1IpakTrueckoe 3ansTHE Copaepxxanue yueOHOro MaTepuasa
Ne35«KoopauHaTel TOUKH U [Ipaktuueckoe 3anstue Ne35 no reme «KoOpAHHATHI TOUKH U BEKTOPA. 2 JIP 2,4,23,30
BEKTOPay.
Tema 8.7. Cxansapnoe npoussenenue | Coaep:kanue yuedOHOro MaTepuasia
BEKTOPOB. VYron mexay Bekropamu. CKasipHOe IPOU3BEACHUE BEKTOPOB. DPopMyJia /1Jisi BBIUHCICHUS 2 JIP 2,4,23,30
YIJI0B MEXKAY MPSIMBIMU U TUIOCKOCTSIMH B IIPOCTPAHCTBE.
Tema 8.8. JIBrxenus. Copepxxanue yuyeOHOIro MaTepuasa
BektopHoe ypaBHeHUE NPAMOH U IIIOCKOCTH. Vcmonp30BaHe BEKTOPOB MPU 5 TP 2.4.23 30
JIOKa3aTelIbCTBE TEOPEM CTEpeOMeTpuu. [lonsamue o cummempuu 8 >
npocmpancmee(yeHmpaivbHas, ocesas, sepkaivuas). llapannensHelii mepeHoc.
Tema 8.9. [IpakTnueckoe 3aHsaTHE Copepxanue yueOHOro MmaTrepmuasa 5 JIP 2.4.23.30
Ne36 «I[Ipou3BeicHIE BEKTOPOBY. [TpakTuueckoe 3anstue Ne36 no reme «lIponsBenenrne BEKTOPOBY. T
Tema 8.10. Pemenue IIpodeccnonaIbHO-0PHEHTUPOBAHHOE COAEPIKAHUE
npodeccuoHalbHbIX 3ajJad. BexTopHoe mpocTpaHcTBO B podecCHOHaIbHBIX 3a/1ayax. Pemenue 3aia4 no teme 5 TP 2.4.23.30
«KoopanHatel 1 BeKTOpbI». Mcnionp30BaHne KOOpAMHAT U BEKTOPOB MPU PELICHUU TUTT
MaTeMaTUYECKUX M MPHUKIAIHBIX 3a]au.
Tema 8.11.IIpakTrueckoe 3aHsATHE Copepxanue yueOHOro MmaTepuasa 2 P 2.4.23 30
No37«KoopauHatsl U BEKTOPBI. [Tpaktuueckoe 3anstue Ne37 no reme «KoopuHATHI M BEKTOPHIY. T
Paznen 9.
I'eomerpusi. MHOTOrpaHHUKH. 40
Tema 9.1. Ilonsate MHOrorpannuka. | Cojaep:kaHue y4eOHOro MaTepuasa
MHuororpanauku. Bepmmnsl, pedpa, TpaHi MHOTOrpaHHUKa. Paseepmka. Muozozpannvle 2 JIP 2,4,23,30
yenvl. Boinyxnvie muozoepanuuxu. Teopema Dinepa. Napannenenunen. Kyo.
Tema 9.2.1Ipu3ma. Copaepxxanue yyeOHOIro MaTepmuasa
[Ipusma, ee ocHOBaHUsI, OOKOBBIE pedpa, BEICOTA, OOKOBask MOBEPXHOCTH. [IpsimMast u
2 JIP 2,4,23,30

HAKJIOHHA IMpu3Ma. HpaBI/IJIBHa}I npusma. Pelienre TUIOBBIX 3a74a4 Ha BRIYMCIICHHE
rmjom@aan MMOBEPXHOCTHU IPHU3MBI.
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Tema 9.3.1Tupamuna.

Coneprxanue y4eOHOro MaTepuasa

[Tupamuna, ee ocHoBaHue, OOKOBBIE peOpa, BRICOTA, OOKOBAsI TOBEPXHOCTh. TpeyroipHas
nupamuja. [IpaBunbHas nupamuaa. ¥Yceuennas nupamuja. CeueHrns MHOTOTPaHHUKOB.
[Toctpoenue ceuenwmii. [IpeacraBienne o MpaBUIBHBIX MHOTOIPAHHUKAX (TETpa’ip, KyO,
OKTasIp, JoJieKa’ap u ukocaap). CumMmerpus B KyOe, B apajuieJenumese, B mpu3Me u
nupamue.

JIP 2,4,23,30

Tema 9.4.1IpaBunbHble
MHOTI'OI'PaHHUKH.

Conep:xanue yueOHOro MaTepuaJia

Ceuenus mHororpanHukoB. [loctpoenue ceuenuit. [IpencraBnenue o mpaBUIIbHBIX
MHOTOTPaHHHKAX (TETpadap, Ky0, OKTadaAp, JoACKadap U ukocadap). CummeTpus B KyoOe, B
napajuieNienunesie, B npu3sMe U nupamuie.

JIP 2,4,23,30

Tema 9.5.IIpakTudeckoe 3aHgTHE
Ne38«lIpuszma u nupamuiay.

Coaep:xanue yueOHOro MaTepuaJia
ITpaktudeckoe 3anstue Ne38 no Teme «IIpu3ma u nupamuay.

JIP 2,4,23,30

Tema 9.6.Peenue 3agau

Coaep:xanue yueOHOIro MaTepuaJia
Pemrenue 3amau nmo teme « MHOrorpaHHUKny. VICoIp30BaHUE TEOPHUH T10
MHOTI'OIpaHHUKAaM IIPU pCHICHUHW NPUKIIAAHBIX 3a/1a4.

JIP 2,4,23,30

Tema 9.7.1IpakTrueckoe 3aHsATHE
Ne39«MHororpaHHUKI.

Coaep:xxanue yueOHOro MaTepuaJia
ITpakTueckoe 3ansTue Ne39 no reme « MHOTOrpaHHUKIY.

JIP 2,4,23,30

Tema 9.8. Hmmmnmp.

Conep:xxanue yueOHOro MaTepuaJia

Tena u moBepxHocTH BpaieHus. [{unuuap u konyc. OcHOBaHUE, BBICOTA, OOKOBAs
MOBEPXHOCTh, 0Opa3zymomas, pasBeptka. Ocesvie ceueHnus u ceuenus, napaiieibHble
OCHOBAHUIO.

JIP 2,4,23,30

Tema 9.9. Konyc.

Conep:xxanue yueOHOro MaTepuaJia

Konyc. Yceuennsrit konyc. OcHoBaHUe, BEICOTa, O0KOBasi TOBEPXHOCTh, 00pa3yrolas,
pasBepTka. duiunc, eunepbona, napabona Kaxk cevenus konyca. L{ununopuveckue u
KOHUYECKUE NOBEPXHOCMU.

JIP 2,4,23,30

Tema 9.10.1IpakTrueckoe 3aHsTHE
Ne4Q«LlnnmHap, KOHYCY.

Copaepxxanue y4yeOHOIro MaTepuasa
[TpakTuueckoe 3anstue Ned0mo teme «{unuHap, KoHyC».

JIP 2,4,23,30

Tema 9.11.Cdepa u map.

Conep:xaHue yuedOHOro MaTepuaa

[ap u chepa, ux ceuenus. KacarenpHas miockocts k chepe. Coepa, snucannas 6
MHO202PAHHUK, chepa, ONUCAHHAS OKOO MHO202PAHHUKA.Y paBHEHUS cepsl u
niockocmu. B3anMHoe pacrnonoskenue cdepsl u miockoctu. I nommans moBepxHocTH
ctepsl, mapa.

JIP 2,4,23,30

Tema 9.12.Penienue 3a1auy.

Coaep:xanue yueOHOIro MaTepHaJia

JIP 2,4,23,30
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[Tnomaau moBepxHOCTEH KOMOMHUPOBAHHBIX T€OMETpUUECKUX Ted .CBONUCTBO
OMCCeKTPUCH] yIila TpeyrojbHUKa. Penenne TpeyronbHUKoB. Beruncinenne OuccekTpuc,
MEJIUaH, BBICOT, PaJINyCOB BIMCAHHON U ONMMCAHHON OKPYKHOCTEN. POPMYJIbI TIIIOIIAIN
TpeyrojpHuKa: popmyiia I'epoHa, BeIpakeHHUE IO U TPEYTOJIbHUKA Yepe3 pajinyc
BIIMCAHHOW M OIIMCAHHOM OKPYXHOCTEN. Pellenne TUIoBbIX 3a1a4.
Tema 9.13.IIpakTrueckoe 3aHsATHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
Ne41«Cdepa, mapy. [Tpaktuyeckoe 3anstue Ned41l o teme «Cdepa, map. P
Tema 9.14.00BEM npsSMOYTOJIBLHOTO Coaep:xxanue yueOHOro MaTepuaJia
napajuiesienunesaa, npsMon npusmsl, | OOBEMBI TEJ U IUIOIIAU UX TOBepXHOCTEN. [lonsamue 06 o6veme mena. Omuowienue
LWIMHIpA. 06beM06 no0obHbIX me. BelunciieHue yrioB ¢ BEpLIMHON BHYTPH U BHE Kpyra, yria TP 2.4.23.30
MEXK]ly XOpJIOM U KacaTelabHOU. TeopemMa 0 Mpou3BEeACHUN OTPE3KOB Xopa. Teopema o >
KacaTeJIbHOM U ceKylleil. Teopema o cyMMe KBaJIpaTOB CTOPOH U JUaroHajien
napaJuleJorpaMma.
Tema 9.15. [IpakTuueckoe 3aHsTHE IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME JIP 2.4.23.30
Ned2«O06bEMBI MHOTOTPaHHHKOBY. [Tpaktuyeckoe 3aastue Ne42 o Teme «OO0bEMBI MHOTOTPAHHUKOBY. T
Tema 9.16.00bM HaKIIOHHOM Coaep:xxanue yueOHOro MaTepuaJia
MIPU3MBI, TUPAMU/JIBI U KOHYCA. ®opmyibl 00beMa TUpaMuIbl U KoHyca. @opMysibl IUIOIIA 1M TOBEPXHOCTEN IMIUHAPA U TP 2.4.23.30
KoHyca. HTerpanbHas ¢popmysa oObema: BbIYMCIEHHE 00bEMOB TEJI MO TUIOIAASIM €ro T
MapajuleIbHbIX CEYEHUN.
Tema 9.17. O6péM mapa u nomans | Coaep:kaHue y4eGHOT0 MaTepuasia
cdepsl. ®dopmysl 00beMa mapa u miomaan cgepbl. O0bEM MIapoBOTro CErMEHTa, MAapPOBOTO CIIOS, JIP 2,4,23,30
CEKTOopa.
Tema 9.18.ITonobue Tei. Copepxanue yueOHOro Mmarepuasa JIP 2.4.23.30
529,
ITono6ue Tei.
Tema 9.19. Pemenue Copepxanue yueOHOro MaTepuasa
npodeccuoHanbHbIX 3ajad. Pacuer 06beMa BMeCcTUMOCTH BellecTB. BriicanHble U OMMCAHHBIE MHOTOYTOJIbHUKH.
CBolicTBa ¥ IPU3HAKY BIMCAHHBIX U OMMCAHHBIX YETHIPEXYTOJIbHUKOB. | 'eoMeTprueckue
MecTa Touek. Penienue 3a1a4 ¢ mOMOIIBIO TEOMETPUIECKUX TIPe0Opa3oBaHU 1 OK 02
reoMeTpuueckux Mect.Teopema Yegvl u meopema Menenas. dnnunc, eunepboona, JIP 2,4,23,30
napabona kak 2eomempuieckue mecma mouex. Hepaspewumocms xnaccuueckux 3a0ay na
nocmpoenue.Kelic — craguu «PelieHne TUIOBBIX 3a/1a4 HAa BBIYMCIEHUE IUIOMAAECH 1
00BEMOBY.
Tema 9.20. IIpakTuueckoe 3aHsATHE Copepxxanue yueOHOIro MaTepuaJa JIP 2,4,23,30
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Ne43«O06bEMBI TEM. [Tpaktuyeckoe 3anstue Ne43 o Teme «OObEMBI TEI».

Pa3znea 10.

Yucnosbie 1 OyKBeHHbIE 18

BbIpa:keHus. KomIuiekcHble yucJa.

Tema 10.1. KomiuiekcHsble uncna u Copaepxxanue yueOHOIro MaTepuasa

apupMeTHYeCcKre ornepanuy Hajl KommiekcHsble uncina. ['eomerpuyeckas HHTEpIpeTaLns KOMIJIEKCHBIX YHUCEIL. 5 P 2.4.23.30

HUMU. JleiicTBUTENnbHAS U MHUMAsl YacTb, MOAYJIb U apPT'yMEHT KOMIIJIEKCHOT'O YUCIIA. T
KoMmiekcHO conpsiKeHHbIE YKCa.

Tema 10.2. KomrmiekcHbie uncia. Coaep:xanue yueOHOIro MaTepuaJia
Tpuronomerpudeckas ¢hopma 3aMcy KOMILUICKCHBIX YHCeNl. ApuPMETUYECKHUE TSHCTBUS 2 JIP 2,4,23,30
HaJl KOMIUIEKCHBIMHU YUCIIAMH B Pa3HbIX (hopMax 3aIrucH.

Tema 10.3.1IpakTrHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia

Nod4 «JlericTBHS C KOMIUIEKCHBIMH [Ipaktuueckoe 3anstue Ned4 o teme «JleCTBUS ¢ KOMIUIEKCHBIMU YUCIIaMU B 2 JIP 2,4,23,30

YUCJIAaMH B aJireOpandeckoit popmey. | anredpanmdeckoit popmey.

Tema 10.4. KoMmiuiekcHble uncia u Copepxanue yueOHOIro MaTepuasa 5 JIP 2.4.23.30

KBaJIpaTHbIC YpaBHEHMUSI. Pemenue kBagpaTHBIX ypaBHEHUI C OTPULIATENIbHBIM TUCKPUMUHAHTOM. P

Tema 10.5.1IpakTudeckoe 3anarue Copepxanue yueOHOro MaTepuasa

Ne45«KBagpaTHble ypaBHEHHUS C [TpakTrueckoe 3ansTue Ne45 o reme «KBagpatHble ypaBHEHHSI C OTPULIATEIIbHBIM 2 JIP 2,4,23,30

OTPULATEIbHBIM JUCKPUMUHAHTOMY. | JUCKPUMHHAHTOM.

Tema 10.6.Bo3senenue Conep:xxanue yueOHOro MaTepuaJia

KOMIUIEKCHOTO YHCJIA B CTETIEHb. Boseedenue 6 namypanvnyio cmenens (popmyna Myaspa). Ocnosnas meopema anceopul. 2 IP 2.4.23.30

W3Bneuenue kopHeil U3 A

KOMIIJIEKCHOT'O YHUCIIA.

Tema 10.7. [IpakTiueckoe 3aHsiTHE Copaepxxanue ydyeOHOIro MaTepuasa

Ne46 «Bo3BeneHne KOMIUIEKCHOTO ITpakTrueckoe 3ansaTue Ne46 o reMe «Bo3BeneHrE KOMIIJIEKCHOTO YMCIIa B HATypaJIbHYIO 2 JIP 2,4,23,30

qrclia B HATYPaJIbHYIO CTETIEHbY. CTETEHbY.

Tema 10.8. ®opmMmel 3anucu Copaepxxanue yyeOHOIro MaTepmuasa

KOMILUJIEKCHBIX YUCEIL. AnrebGpanyeckasi U TPUrOHOMETpUYeckasi OPMbI 3aMCH KOMILJIEKCHBIX YHCE. 2 JIP 2,4,23,30
Apudmernueckue 1eHCTBHSI HaJ KOMIUIEKCHBIMU YHCJIaMHU B pa3HbIX (OpMax 3amucHu.

Tema 10.9. [IpakTnueckoe 3aHsaTHE IIpogeccrnoHa/IbLHO-OPHMEHTHUPOBAHHOE COACPKAHUE

Ned7 «leiictBus Han komIuiekcHbIMU | [IpakTuueckoe 3anstre Ned7 mo teme «JleficTBHs HaJl KOMIUIEKCHBIMU YHCIIAMH B Pa3HBIX 2 JIP 2,4,23,30

YUCJIAMH B Pa3HBIX (popMax 3amucm.

dbopmax 3amucu.
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Pazpnen 11.
JieMeHTbI KOMOMHATOPUKH,
CTATUCTUKHU U TEOPHUH 8
BeposiTHOCTel. OCHOBHbIE IOHATHS
KOMOUHATOPHKH.
Tema 11.1. OcHOBHBIE IOHATHUS Conep:kanue y4eOHOT0 MaTepuaJia
KOMOMHATOPHKH. [ToouepenHblii U OAHOBPEMEHHBINA BHIOOP HECKOJIBKHUX 3JIEMEHTOB U3 KOHEYHOTO
MHOKecTBa. @opMyJia yKciia epecTaHOBOK, COYETaHHH, pa3MelleHni. Pemenne 2 JIP 2,4,23,30
KOMOMHATOPHBIX 3a1a4. @opmyna 6maoMa Heiorona. CBolicTBa OMHOMHUAIBHBIX
koadunmentoB. Tpeyronbauk [lackans.
Tema 11.2.1IpakTudeckoe 3anarue Copeprxanue yueOHOIro MaTepuasa
Ne48 «IlepecTaHOBKH, pa3MEILICHHUS, [IpakTnueckoe 3ansaTue Ne48 o treme «llepecTaHOBKH, pa3MeENICHUS, COYECTAHUS. 2 JIP 2,4,23,30
COUYETaHUSI.
Tema 11.3.Pemienue 3agau. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 05
Pemenne koMOMHATOPHBIX 3a]1a4. JIP 2,4,23,30
Tema 11.4.1IpakTrueckoe 3aHsTHE IIpodeccnonabHO-OPHEHTHPOBAHHOE COJAEPKAHNE
2 JIP 2,4,23,30
Ne49 «KoMOuHATOpHKAY. [Tpaktuueckoe 3anstue Ned9 no reme «KoMOuHaTOpHKaY. 7T
Paznen 12.
DJIeMeHTbl KOMOUHATOPUKH,
CTATUCTUKH U TEOPHH 10
BeposiTHOCTel. OCHOBHbIE TOHATHS
TEOPHUHU BEPOATHOCTEH.
Tema 12.1. OcHOBHBIE IOHATHSA Copepxanue yueOHOro Mmarepuasa
TEOPHUH BEPOATHOCTEN. DneMeHTapHBIE U CII0KHbBIE COOBITUSA. PaccMOTpeHue ciayyaeB U BEPOSITHOCTb CYMMBI
HECOBMECTHBIX COOBITHIA, BEPOATHOCTH MPOTUBOIONIOKHOTO COOBITUSA. [loHamue o
Hezasucumocmu coovimuii. Beposmuocms u cmamucmuueckas yacmoma HAcmynieHus. 2 OK 07
cobvimus. Knaccuueckast BEpOSITHOCTHAS cXeMa JIJIsi PAaBHOBO3MOXKHBIX UCITBITAHUH. JIP 2,4,23,30
[IpaBuiio reoMeTpuYECKUX BEPOSATHOCTEN. ICIOIb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHI
IUTsE co3manus 6a3pl JaHHBIX. BeposTHocTHas cxema bepuynu, Teopema bepHysu,
MTOHSITHE MHOTOTPAHHUK PACTIPE/ICIICHHS.
Tema 12.2.IIpakTudeckoe 3anaTne Copepxanue yueOHOro MmaTepuasa 5
No50 «Teopust BEpOSITHOCTEI. ITpakTueckoe 3ansaTue NeS0 no reme «Teopus BEpOSITHOCTEN. JIP 2,4,23,30
Tema 12.3.051eMeHTBI Copepxxanue yueOHOIro MaTepuaJa 2 JIP 2,4,23,30
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MaTEMaTHYECKON CTAaTUCTUKH. TabnmuuHoe u rpaduveckoe MpeacTaBIeHHe JAHHBIX. Yuci08vle Xapakmepucmuky psoos
OaHHUIX.
Tema 12.4.IIpakTudeckoe 3anarue Copaepxxanue yueOHOro MaTepuasa 5 OK 03
No51 «Matemarnueckas cratuctukay. | [Ipaktuueckoe 3ansatue NeS51 o teme «MaTemMaTHyeckasi CTATUCTHKAY. JIP 2,4,23,30
Tema 12.5.Pemienue IIpogeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE 5 OK 01
poeCCUOHAIBHBIX 3aJ1aY. BeposTHOCTB B 3a/1a4aX TEXHOJIOTHYECKOTO TPO(HIIS. JIP 2,4,23,30
Pa3nean 13. 18
YpaBHeHMSI 1 HEPABEHCTBA.
Tema 13.1. O6uue Metoasl penieHus | Coaep:kaHue y4eOHOro MaTepuasa
YPaBHEHHUH. Pemienue panyoHanpHbIX, HOKA3aTeIbHbIX, JIOTapU(PMUUIECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHUI U HEPABEHCTB. Pelenne nppanroHaIbHbIX YPABHEHUN U HEPAaBEHCTB. 2 JIP 2,4,23,30
PaBHOCuIbHOCTH ypaBHeHUH. cnionb30BaHe CBOMCTB U rpaduKkoB GyHKLIUN IpU
pelIeHNN ypaBHEHUM.
Tema 13.2.IIpakTuueckoe 3anarue Copepxxanue yueOHOIro MaTepuasa 5 JIP 2.4.23.30
Neb2 «Perienne ypaBHEHHI». ITpakTnueckoe 3ansaTue Ne52 o reMe «Pemenne ypaBHEHUN. P
Tema 13.3. O61mue metosl pemieHuss | Coaep:kaHue yueOHOro MaTepuajia
HEPABEHCTB. Jloka3arenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(pMETUIECKOM U CPEeTHEM
reOMETPUYECKOM JIBYX uKcel. Penienre paunoHAIbHBIX, TOKA3aTEIbHBIX, 2 JIP 2.,4,23,30
Jorapu(pMHUECKUX U TPUTOHOMETPHUUECKUX HEPABEHCTB. Perienne nppannoHaibHbIX
HEpaBeHCTB. PaBHOCHIIBHOCTh HEPaBEHCTB.
Tema 13.4. Pemennie ypaBHeHUl u Copepxanue yueOHOro MmaTepuasa
HEpPABEHCTB. Hcnonp3oBanne cBOMCTB U rpadvKoB (PYHKUNN IPU PEILIEHUN YpaBHEHUH U HEPABEHCTB.
Merton unTepBasioB. M300pakeHne Ha KOOPIMHATHOM IIIOCKOCTH MHOXKECTBA peILIeHHH
YPAaBHEHUI U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM. Penienne ypaBHEHUN U 2 JIP 2,4,23,30
HEPaBEHCTB C MOAYJIEM, PaCKpbIBasi MOAYJb MO ONPEAEICHUI0, TpapUUECKH U UCTIONb3YS
cBOIcTBa (PyHKIIMI BXOJSAIINX B BbhIpakeHHe. PelieHrie ypaBHeHUN U HEPABEHCTB C IBYMS
NIEPEMEHHBIMH.
Tema 13.5. [IpakTnueckoe 3aHsaTHE Copaepxxanue y4eOHOro MaTepuasa 5 TIP 2.4.23 30
Ne53 «Penienne HepaBeHCTBY. ITpakTueckoe 3ansaTue Ne53 o reme «PenieHue HepaBeHCTBY. CTT
Tema 13.6. Cuctembl ypaBHEHUH. Conep:xanue yueOHOro MaTepuaJia
3aza4yu ¢ mapameTpamu. OCHOBHBIE TIPUEMBI PEIICHUsI CUCTEM YPaBHEHUIl: MO/ICTAaHOBKA, aliredpandeckoe 2 TP 2.4.23 30
529,

CJIOKCHHUEC, BBEACHUEC HOBBIX IICPEMCHHBIX. PaBHOCHMIBEHOCTE ypaBHeHHfI, HECPABCHCTB,
cucreM. PelieHne cucreM ypaBHCHI/Iﬁ C IBYMA HCHU3BCCTHBIMUA (HpOCTGﬁH.IPIG TI/IHBI).
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Pemienne cucteM HEpABEHCTB C OJJHOM IEPEMEHHOM.

Tema 13.7. IIpakTuueckoe 3ansTue Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30

Ne54 «CucteMbl ypaBHEHUI. ITpakTueckoe 3ansaTue Ne54 o reme «CUCTEMBI ypaBHEHUIN. P

Tema 13.8. [IpakTuueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepHuaia

2 JIP 2,4,23,30

No55 «ITapameTpsi». ITpakTueckoe 3ansatue NeS5 no reme «Ilapamerpoi». >

Tema IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

13.9.PemenuenpodeccuoHambHbIX HaxoxxeHre HeM3BECTHOM BETMUMHBI B 33/1a4aX TEXHOJIOTMYECKOTO IPOQHIIs K 3.2

3az1ad. JIpumeHeHne MaTEMaTUUECKUX METOOB Ul PEILIEHUS COJIEPKATENbHbIX 3a/1a4 U3 2 P 2.4 2'3 30
pa3IUYHbIX 00JaCTe HayKu U NpakTUKU. HTepripeTanus pe3yapTaTa, y4eT peajbHbIX >
OTpaHUYECHUM.

Paznen 14.

YucioBble 1 OyKBeHHbIE 14

BbIpaskeHusi. MHOro4J/1eHbI.

Tema 14.1. MHOrouseHs! OT OHON Copepxxanue yueOHOIro MaTepuasa

IIEPEMEHHOM. MHorouseHsl OT OTHOM IEPEMEHHOM. J[eMMOCTh MHOTOUWIEHOB. JleJ1eHre MHOTO4JIEHOB C
ocTaTkoM. ParoHanpHbIe KOPHA MHOTOYICHOB ¢ IeNBIMU K03 urmentamu. Cxema 2 JIP 2,4,23,30
I'opuepa. Teopema besy. Hucno kopHelr MHOrouneHa. @opmyiibl COKpaIEHHOIO
YMHOKEHMS JUI CTapIIMX creneHeid. buaoMm HeroTona.

Tema 14.2. MHOro4s€eHsBI OT Copepxanue yueOHOro MmaTepuasa

HECKOJIBKUX ITE€PEMEHHBIX. MHnozounenvr om HeCKONbKUX NePEMEHHbIX, CUMMeMpUiecKue MHo204aeHbl. MHOrO4YJIeHbI 2 JIP 2,4,23,30
OT JBYX IEPEMEHHBIX.

Tema 14.3. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa 2 JIP 2.4.23.30

Ne56 «MHOrOUNIEHBI». ITpakTnueckoe 3ansaTue Ne56 o reme « MHOTOUJIEHBIY. CTT

Tema 14.4. YpaBHEeHUsI BBICIINX Copaepxxanue ydyeOHOro MaTepuasa

CTEICHEH. Peuienune ypaBHEHH BBICIIMX CTEIIEHEN: METOJOM Pa3JIOKEHUs HA MHOXKUTEIU U 2 JIP 2,4,23,30
METOJIOM BBEJECHHUS HOBOM NEPEMEHHON; METOJ| PEIICHNs BO3BPAaTHBIX YPABHEHUII.

Tema 14.5. IIpakTuueckoe 3aHsATHe Copaepxxanue yueOHOro MaTepuasa

Ne57 «YpaBHeHHs BeICIINX ITpakTnueckoe 3ansTue Ne57 «YpaBHEHMS BBICIINX CTEIIEHEN. 2 JIP 2,4,23,30

CTEIIEHEN.

Tema 14.6. Peienne IIpogeccrnoHa/IbLHO-OPHMEHTHUPOBAHHOE COACPKAHUE

npoecCHOHANILHBIX 3aj1ay. HaxoxxeHre HeM3BECTHOM BETMUMHBI B 33/1a4aX TEXHOJIOIn4eckoro npoduis. Pemenue 2 JIP 2,4,23,30
YpaBHEHUH BBICIINX CTENEHEH pa3InYHbIMU METOJAMH.

Tema 14.7. O6061menne u Conep:xaHue yueOHOI0 MaTepUaa 2 JIP 2,4,23,30
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CHUCTEMaTHU3alMs 3HAHUM. O6o6menne u cucreMarusanus 3Hanui. [logsenenne nuroros 3a Il cemecp.

IIpome:xyTouHasi aTTecTANMS 16

IIpoMe:xxyTouHasi aTTecTanus: NucbMeHHbI 3k3ameH (I cemecmp)

IIpoMe:xxyTouHasi arrecTanus: nucbMeHHbIi 3k3amed (11 cemecmp)

Hror

340

Jl1s XapaKTepUCTUKU YPOBHSI OCBOCHHSI y41eOHOT0 MaTepHalia UCIOIb3YIOTCS CIEAYIoIue 0003HAUCHHUS:

1. — o3HaKOMUTENBHBIN (y3HABAHHUE paHEE N3YUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIH (BBIIOJHEHUE IEATEIHHOCTH 110 00pa3Ily, HHCTPYKIUU WK O]l PYKOBOJICTBOM);

3. — MPOIYKTUBHBIN (TUTAHUPOBAHKUE U CAMOCTOSITEIILHOE BBITIOJTHEHUE JICITSILHOCTH, PEIICHHE TPOOJIEMHBIX 33]1a4).
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3. YCJIOBUSA PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

VYuebHas TUCHUIUIMHA PeAIn3yeTcs B ydeOHOM KaOMHETe MPUKIIAIHON MaTeMAaTUKH.

OO6opynoBaHue yueOHOTO KaOUHETA:

— II0CaJI0YHbIE MECTA 10 KOJIMYECTBY 00YyUaroIIUXCs;
— pabouee MeCTO IpenoaaBaTes;
— METOJIMYECKHE MaTepHallbl 10 AUCHHUILINHE;

Texnuueckue cpeiacTBa oO0yyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
0o0opyIoBaHuE, KOTOPOE JOJDKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpPEOOBaHUAM O€30MaCHOCTH H
HaAEKHOCTH, IMpelycMaTpuBaTh BO3MOXKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIOJB30BaHUs KaOWHETa, ¢
[ENBI0 U3YYEHHsS] COOTBETCTBYIOIICH IUCHMIUIMHBI, MYJIbTHMEAHIHOE 000OpyaoBaHUE (IIPOEKTOP H
MPOEKIIMOHHBIN PKpaH WK UHTEPaKTUBHAS J0CKa), JOKAJIbHAs CETh C BBIXOJIOM B Internet.

HaumeHoBaHue cHenuMagbHOrO TIOMEIICHUS: TIOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
YuranpHeii 3a1. OCcHALIEHHOCTh: pabodee MecTo, KOMIbIOTEP (HOYTOYK) C IOCTYIIOM K ceTu «HTepHeT»
u OUOC.

HaumeHoBaHue crenanbHOTO MOMEIICHUS: yueOHasi ayAUTOPUS IS TPOBEACHUS MPAKTUYECKUX
3aHATUN, TPYNNOBBIX KOHCYNbTALUNA, WHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJIA,
MPOMEXYTOUHOM aTTecTaluuu, YdeOHas ayAuTOpPHUM, OCHAIIEHHbIE OOOpPYAOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamMu  oOyueHus. OcHameHHOCTh: KomrmiekT ydeOHOM wMebenn, HOYTOYK, TNPOEKIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepeveHb JTHIIEH3NOHHOTO M CBOOOHO PACIIPOCTPAHAEMOr0 MPOrPAMMHOIO0 00ecredeHHs :

Microsoft Office 2010 Professional Plus (ITakermporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITakermporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

CepBuceiD1OCOpUIIC

AutoCAD

KOMITAC-3D

IIpu u3yvyeHun IMCHUILIHHBI B (popMaTe 3J1eKTPOHHOI0 00y4yeHus ¢ ucnoan3zosanuem 10T

HeorpanuueHHass BO3MOXXHOCTh JocTymna oOyuatomerocss k OMOC u3 m1000# TOUYKH, B KOTOpOH
UMeeTCsl JOCTYIl K HMH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «lHTepHeT» (nmamee - ceThb
«MHTEpHET»), KaK Ha TEPPUTOPUU OPTaHU3ALMH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHdpepeHrcazn INOC (MoOmiIbHAs U AEKCTOMHAS BEPCUH WITH Ke
BEO-KJIMEHT).

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NPOrpaMmMbl

Jns peanuzauuu mporpamMmbl OMOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3alluu J10JIKEH
UMETb MeYaTHbIe U/WIH 3JIEKTPOHHBIE 00pa3oBaTelbHble U MH()OPMAIIMOHHBIE PECYPChI, pEKOMEHIyeMble
JUIS CTIOJIb30BAaHUS B 00pa30BaTeIbHOM MPOIIeCCe.

ITepeyenb pexoMeHayeMbIX Yy4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTepaTtypbl UHTEpHeT-
pecypcoB, 6a3bl JaHHBIX OUOJIMOTEYHOTr0 POoHIA:

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: aiaredpa U Hayajla MaTeMaTHYECKOTO aHAlU3a, FE€OMETpPHSL.
Anrebpa u Havanma MaremaTudeckoro ananmusa 10- 11 kmaccel: ydeOHUK A 0O0I1e00pa3oBaTeIbHbBIX
opraHu3aiuii: 6a3oBblii ypoBens: B 2 4. U. 1/ A.I'. Mopakosuy, I1.B. CemenoB, —11-e u3n., crep. — M.:
MmuemosuHa, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: anaredpa ¥ Hayajla MaTeMaTHYECKOTO aHalN3a, T€OMETpHsL.
Anrebpa u Havaja maremaTuuyeckoro aHanmmuza 10- 11 kmaccel: yueOHUK amsi 0o0rieoOpa3oBaTeNbHbIX
opranuzanuii: 6a3oBbIii ypoBeHb: B 2 u. Y. 2 / [A.I'. Mopakosuu u jap.]; noxa pea. A.I'. Mopakosuda. —11-
e u3a., crep. — M.: Muemo3suHa, 2022. — 271c.
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JlonoTHUTeIbHbIEe HCTOYHUKH (/17151 BBITTOJIHEHUSI BHEAYTUTOPHOM CaMOCTOSATEIbHON paboThI):

1. AnexkcanmpoB A.Jl. Maremaruka: anrebpa W Havajga MaTeMaTHYeCKOTro aHanuza. ['eomerpus. 10-11
KJIacchl: y4ueO./uis obmeoopazoBar. Opranuzaiuii: 0a30Bbiid 1 yriryoin. ypoBHu / A.Jl. AnekcaHapos,
A.JIL. Bepuep, B.1. Peixuk. — 3-e uza. — M.: IIpocsemnienne,2018. — 255 c.

2. bammakoB, M.1. Matemaruka: yueOHUK [DaekTpoHHBIN pecypc] / M. . bammakos —2-¢ u3n., crep.
— MockBa: KHOPVYC, 2021. — 394 ¢. — (Cpennee mpodeccuoHaipbHoe oOpa3zoBaHue). Pexxum
noctyna: https://book.ru/book/939220

no

&

Ilepuoauyeckue M31aHuA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX TOPOT

Ilepeuens npogeccHOHAIBHBIX 023 JaHHBIX M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
OnekTpoHHass wuHpOpMalMOHHas oOpa3oBarenbHas cpena OpUIIC. - Pexum npocryma:
http://mindload.ru/

CIIC «Koncynprant [Tmocy - Pexxum nocryna: http://www.consultant.ru/

OBC YuebHO-MeTOIMYecKOro IeHTpa 1Mo 00pa30BaHUIO Ha HKEJIEe3HOJOPOKHOM TpaHcmopre (Ob
YMII XKT) - Pexxum nocryma: https://umczdt.ru/

ObC uznarenscrBa «Jlanby»- Pexxum nocryna: https://e.lanbook.com/

3BbC BOOK.RU- Pexxum nocryma: https://www.book.ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYEFHOU JTUCIUILIAHBI

KonTpons

U OLIEHKa pe3yJbTaToB

OCBOCHU

y4eOHON  JUCITUTUIHMHBI

OCYIICCTBIIACTCA

npenoaaBaTeyicM B IIPOUCCCC MPOBCACHHUA MMPAKTUICCKUX 3aHSITI/II7I, TCCTUPOBAHUS, @ TAKIKC BbIIIOJIHCHHUA
O6y‘iaIOI_HI/IMI/ICH HMHAUBUAYAJIbHBIX Ba,HaHI/Ifl. HpOMC)KYTOLIHaSI arrecragusa B Q)opMe IIUCBMCHHOI'O

OK3aMCHa.

Oo6mue komnerenun (OK),

Tun oeHoYHbIX

JIMYHOCTHBIE pe3yabTaThl (JIP) Pasnen/Tema MeponpUATHI
OK 01. Beioupats crioco6s! pemenns | P1, Tema 1.7, TectupoBanue
3a/1a4 npodeccuonanshoit | P6, Tema 6.7, 6.26 VYcrHblit onpoc
NEeATEIbHOCTH  NpuMeHuTenbHo K | P7, Tema 7.9
pa3IM4YHBIM KOHTEKCTaM P12, Tema 12.5
JIP 2,4,23.30

OK 02. Mcnonbs30BaTh COBPEMEHHbBIE
CpeICcTBa OUCKa, aHAJIH3a U
MHTEepHpeTanuyu HHPOpMaluu, U
MH(OPMAIIMOHHBIE TEXHOJIOTHHU JUIS
BBITIOJIHEHUS 3a/1a4
npodecCHOHaIbHOM AEATELHOCTH
JIP 2,4,23,30

P9, Tema 9.19

TectupoBanue
YcTHBIN onpoc

OK 03. IlnanupoBars u
peann30BbIBaTh COOCTBEHHOE
poeCCUOHATIBHOE M JIMYHOCTHOE
pa3BUTHE, IPEANPHHIMATEIECKYIO
JeSITeTbHOCTh B IPO(PECCUOHATILHON
cdepe, HCTIOIB30BaTh 3HAHUS 110
(uHaHCOBON ITPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYaIUSIX
JIP 2,4,23,30

P12, Tema 12.4

TectupoBanue
YcTHBIM onpoc

Pe3ynbTat BBINOIHEHHS
NPaKTUYECKUX paboT

OK 04. ¢ pexTuBHO
B3alMO/ICIICTBOBATh U pabOTaTh B

KOJUIEKTHBE U KOMaH/E
JIP 2,4,23,30

P5, Tema 5.1

TectupoBanue
VYerHbli onpoc

OK 05. OcyuiecTBisATh yCTHYIO U
MUCHbMEHHYI0O KOMMYHUKAIUIO HA
rOCYJJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yuetom
0CcO0EHHOCTEH COLMANbHOTO U
KYJIbTYpHOT'O KOHTEKCTa

JIP 2,4,23,30

P11, Tema 11.3

TectupoBanue
VYerHbli onpoc

OK 06. IIposiBiIATh rpak1aHCKO-
MIaTPUOTUYECKYIO MO3ULHIO,
JE€MOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHUE HA OCHOBE
TPaJULIMOHHBIX 00IIEYeTOBEYECKUX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM
rapMOHH3ALMN MEXHAIIMOHAIBHBIX U
MEXKPEJIIMTUO3HBIX OTHOLICHUH,
MIPUMEHATH CTAHIAPTHI
AHTUKOPPYILHUOHHOTO NTOBEACHUS

P5, Tema 5.16

TectupoBanue
YcTHBIN onpoc

Pe3ym,TaT BBITTOJTHEHHU A
MPAKTUYCCKUX pa60T
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JIP 2,4,23,30

OK 07. ConelicTBOBaTh COXPaHEHUIO
OKpY’Karollen cpebl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUs 00 N3MEHEHUH KJIMMaTa,
MIPUHITUITBI OE€PEHKITNBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO
JIEICTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsAX

JIP 2,4,23,30

P12, Tema 12.1

TectupoBanue
VYcrHblii onpoc

[IK 2.1 YnopaBasiTh miiaHupoOBaHUEM
U OpraHu3aliel Mponu3BOICTBEHHBIX
paboT KOJIJIEKTUBA UCTIOJTHUTENEH C
COOTFOICHHEM HOPM O€30IaCHBIX
YCIIOBHM Tpyna

JIP 2,4,23,30

P1,Tema 3.15

TectupoBanue
VYerHbll onpoc

IIK 2.3 OuenuBars 1 00ecIieynBaTh
HKOHOMHYECKYIO 3 (HEKTUBHOCTH
MIPOM3BOJICTBEHHOTO IIpoliecca, KaK B
IIEJIOM, TaK ¥ Ha OTACNIBHEIX dTarax
JIP 2,4,23,30

P5, Tema 5.7

TectupoBanue
VYerHbli onpoc

1K 3.2 Pa3pabarsiBath
TEXHOJIOTMYECKUE MPOLIECCHl HA
PEMOHT OTJEIbHBIX ACTAIECH U y3J10B
YKEJIE3HOI0POKHOTO MOJBUKHOTO
COCTaBa B COOTBETCTBHUH C
HOPMAaTUBHOM JOKYMEHTALIUEN

JIP 2,4,23,30

P13, Tema 13.9

VYerHbli onpoc

S. HEPEYEHbB UCIIOJIB3YEMbIX METOJOB OBYUYEHU A
5.1 ITaccuBHBIC: IEKLIINN, TECTUPOBAHUE I10 pa3JeiIaM.

5.2 AKTHBHBIE M HHTEPAKTHBHBbIE: KEIC — CTaluu, OpelH-pUHT.
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