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Pabouass mporpaMma MOIJIEXHUT €XKErOJHOH AaKTyalu3alMd B COCTaBE OCHOBHOM NpodecCHMOHANbHOW 00pa3oBaTEIbHONW IPOrpaMMbl-
IIPOrpaMMBI MOATOTOBKH crienanuctoB cpeanero 3seHa (OIIOII-IITICC3). Crenenus 06 akryammsaruu OITOII-ITIICC3 BHOCSTCS B IHCT
axryanu3anuu OITOII-TIIICCS.
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1. IACIIOPT PABOYEN NPOT'PAMMBI YYEFHOU JUCIHUILJIMHBI (ITPEIMETA)
OYA.07 MATEMATHUKA
1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl
Pabouast mporpamma yueOHOUM muctumuinHbl (nmpeamera) OY/[.07 MaremaTtuka sSBISETCS 4aCcThIO
IIPOrpaMMbl CpeHEro (II0JHOr0) 0d1ero oopasosanus no cnenuanbaoctu CIIO:
23.02.04 TexHuveckasi SKCIUTyaTallusl MOJBEMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIUH U

o0opyoBaHus (TI0 OTPACIISIM)

Pabouas mporpamma OY/[.07 MaremaTnka MOXET OBITh HCIOJb30BaHA B MPOQeCcCHOHATBHON
MOJITOTOBKE, MEPENIOATOTOBKE U MOBBIIICHUH KBATU(PUKAIIMHN pabo4YHX MO Ipodeccusim:

18542 Cnecapb 0 peMOHTY IIyTE€BBIX MAIIUH U MEXaHU3MOB

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

B yuebnsix mianax OIIOII-IITICC3 yueOnas aucuurinHa (MpeaMeT) BXOJUT B COCTaB OOIIKX
0011e00pa30BaTeNbHBIX YUYEOHBIX TUCHUILINH, (GOPMHUPYEMBIX M3 00S3aTEIbHBIX MPEIMETHBIX O0IacTeu
@I'OC cpennero obmero obpazoBanus, s cnenuanbHocTeit CIIO.C yuérom mpoduis ocBamBaeMoit
CHENHaTbHOCTU (TEXHUYECKHIl) TaHHAas TMCIUIUIMHA U3ydaeTcsl yriiyOoleHHo, peanusyercs Ha 1 Kypcee.

1.3. Ilnanupyemble pe3yJbTAaThl 0CBOCHHS Y4eOHOIM JHCHUIUIMHLI (IPeaMeTa):

1.3.1 Uenp yueOHON IUCHUIUIUHEI (TIpeaMeTa) — TpeOOBaHUs K pe3yabTaTaM OCBOSHUS yueOHOU
JTUCIUTUTUHEI (TIpeAMETa).

Pabouas mporpamma oprueHTUPOBaHA HA JOCTH)KEHUE CIEIYIOIIUX IIeNeH:

- (opMHUpOBaHHME TIPEACTABICHUH 00 HACSIX M METOAAX MAaTEeMAaTUKH;, O MaTeMaTHKe Kak
YHHUBEPCATBHOM SI3bIKE HAYKH, CPEICTBE MOJICIHUPOBAHUS SIBJICHHUM U MIPOIECCOB;

- OBJIaJICHHE SI3BIKOM MaTEeMaTUKW B YCTHOH M MUCbMEHHOU (popMe, MaTeMaTHUECKUMH 3HAHUSIMA
U yMEHUSMH, HEOOXOAMUMBIMU JJIsi U3YYEHHS [IKOJIBHBIX E€CTECTBEHHOHAYYHBIX JUCLUIUIHH,
MIPOJOIDKEHHS 00pa30BaHUs M OCBOSHHS N30paHHON CIIEMATbHOCTH Ha COBPEMEHHOM YPOBHE;

- Ppa3BUTHE JIOTHUYECKOTO MBIIIJICHHUS, aJITOPUTMUYECKOW KYIbTYphl, MPOCTPAHCTBEHHOIO
BOOOpaXEHHUsI, MATEMaTHYECKOTO MBIIUICHUS! ¥ MHTYWIUH, TBOPYECKHX CIIOCOOHOCTEH, HEOOXOIUMBIX
JUIS TIPOJIOJKEHHST 00pa30BaHUs W JJII CAaMOCTOSITENIbHOM NIeATENbHOCTH B O0JaCTH MaTEeMAaTHKU U €e
MPWIOKEHUH B OyAylIei npodeccuoHanbHON AesITENbHOCTH;

- BOCIIUTAaHUE CPEICTBAMH MATEeMAaTUKH KYIbTYpbl JIMYHOCTU Yepe3 3HAKOMCTBO C HCTOpHUEH
Pa3BUTH MaTEeMaTHKH, HBOJIOIUEH MaTeMaTHYECKUX WAEH; TTOHUMAaHUs 3HAYMMOCTH MaTeMaTHUKU IS
HAy4YHO-TEXHUUYECKOTro Iporpecca.

PesynbTarsl ocBOeHUS y4eOHOM THCHUIIIMHBI

B pe3ynbraTe n3yueHuss MaTeMaTUKH Ha TPO(QUILHOM YPOBHE O0YUaOIIUICS TOKEH:

3HATH/MOHUMATD:

- 3HaYeHHE MATeMaTUYeCKOW HayKW JAJisl PElIeHUs 3ajay, BOSHUKAIOIIUX B TEOPHH M MPAKTHKE;
IUPOTY W OTPAaHWYEHHOCTh TPUMEHEHHUS MATEeMaTHYECKUX METOJOB K aHAIW3y U HCCIIEIOBAHHIO
MIPOLIECCOB U SIBJICHUN B MPUPOJIE U OOIIECTBE;

- 3HaUEHHE TMPAKTUKUA U BOIPOCOB, BO3HUKAIOMIMX B CaMOW MaTeMaTWke, Ui (OPMHPOBAHUS U
pa3BUTHSA MaTeMaTHYECKON HAYKH;

- WJICW PACHIMPEHUS YHCIOBBIX MHOXKECTB KaK CIIOCO0A MOCTPOSHHS HOBOTO MaTEMAaTHYECKOTO
amnmaparta JJs pelieHus MPaKTUYeCKUX 3a/1a4d U BHYTPEHHUX 3a/1a4 MaTEeMaTHKH;

- 3HAUCHHE UJICH, METOZOB U PE3YJIbTATOB aIreOphl U MaTEMAaTHIECKOTO aHAJH3a IS TIOCTPOCHHUS
Mo/IeJIel pealIbHBIX MPOLIECCOB U CUTYaLUH;

- BO3MOXXHOCTH TE€OMETPHH JJIsl ONMCAHWs CBOWCTB pEabHBIX NPEAMETOB M WX B3aWMHOTO
pacIoioKeHs;

- YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKA MAaTeMaTHYECKHX PAcCYXIECHUH, NX PUMEHUMOCTb
B PA3JIUYHBIX O0JIACTSIX YEIOBEUECKO e TeTbHOCTH;

- pasnuune TpeOOBaHWH, MPEIBABIIEMBIX K JOKa3aTeIbCTBAM B MAaTEMaTHKE, €CTECTBEHHBIX,
COLIMATIbHO-9)KOHOMUYECKUX U TYMAaHUTAPHBIX HAayKaX, Ha MPAKTUKE;

- pOJb aKCHMOMAaTHKH B MaTE€MaTHKE, BO3MOXKHOCTh TOCTPOCHHS MAaTEMaTHYECKUX TEOPHH Ha
AKCMOMAaTHYECKOM OCHOBE; 3HAUEHNE aKCHOMATUKH JIJIsl IPYTUX 00JacTel 3HaHUS U ISl IPAKTHKY;

- BEPOSITHOCTHBIX XapaKTep pa3IMuHbIX MPOLECCOB M 3aKOHOMEPHOCTEH OKPY>KaIOLIero 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 HATYpalIbHOW CTENEHH, CTENEHH C PAlMOHAJIBHBIM IOKa3aTeleM,
norapudma, UCIONb3ys MPU HEOOXOAMMOCTH BBIYMCIUTEIBHBIE YCTPONCTBA; MOJB30BAThCA OLIEHKOW U
NPUKUAKOH ITPU MPAKTHYECKUX PacdeTax;

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

- HAaXOOUTh KOPHH MHOTOWICHOB C OJHOM NEPEMEHHOH, pacKiaablBaTh MHOTOWICHBI Ha
MHOXXHTEIIH;

- BBIIOJHATH JCHCTBUA C KOMIUIEKCHBIMH YHCJIaMH, TIOJb30BAThCS T'€OMETPHUYECKOU
MHTEpIIpEeTalreil KOMIUICKCHBIX 4YHCEJ, B MPOCTEHINMX CiIydasX HaXOIWTh KOMIUIEKCHBIC KOPHH
YpaBHEHHH C IEHCTBUTEIBHBIMHA KO3 PHUIIMEHTAMU;

- IPOBOAMTH NPEOOPAa30BaHUS YUCIOBBIX M OYKBEHHBIX BBIPAKECHUH, BKIIOYAIONINX CTEICHHU,
panuKaibl, JorapumMbl 1 TPUTOHOMETPHYECKUE (PYHKITUH;

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

- IPAKTHYECKHUX PacdeToB 1Mo (opmynam, BKIrodas GOpMyIibl, CoAepIKalliue CTECHU, PaIiKallbl,
norapuMbl U TPUTOHOMETPUYECKHE (DYHKIIMU, UCTIONIB3YS TP HEOOXOIUMOCTH CIIPABOYHBIC MAaTEPHUAIIbI
Y TIPOCTEHIIINE BEIYUCIUTEIBHBIC YCTPOHCTBA;

- IpuoOpeTeH s MPAKTUIECKOTO OMbITAa ACATEIBHOCTH, MPEIIIECTBYIOMEH MPOopeCCHOHAIBHOM, 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 MO TpaduKy U MO GopMyJie OBEJCHNUE U CBOICTBA (QYHKIINT;

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

MCIIOJIb30BaTh IPUOOPETECHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOH 1€ATEIbHOCTH U MIOBCEHEBHOM
KU3HU JJIS:

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

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

Hauana MmaTeMaTH4YeCKOTO aHaIu3a

YMers:

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

- BBIYMCIATH NPOU3BOJHBIE M TEPBOOOpA3HBIE INEMEHTAPHBIX (YHKUUH, NMPUMEHssS INpaBUiia
BBIUHCIICHHSI IPOU3BOIHBIX U TIEPBOOOPa3HBIX, UCIIONb3YsI CIPAaBOUYHBIE 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 IUIONIAIb 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 HauOoJsibLIMEe W HaUMEHbLIME 3HAYCHMs C MPUMEHEHHMEM amnmapaTa 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(Muyeckue ypaBHEHHsS U HEpPaBEHCTBA,
HMPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;

- IOKa3bIBaTh HECIIOKHBIC HEPABEHCTBA;

- pemaTh TEKCTOBBIE 33J1a4H C [IOMOLIBIO COCTABICHUs YPABHEHUN, U HEPABEHCTB, UHTEPIPETUPYS
pE3yJIbTaT C Y4€TOM OIPaHUYCHHUN YCIIOBUS 33[a4H;

- 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 NPUMEHEHHEM IpapHUuecKuX MpeJCTaBICHUH,
CBOMCTB (DYHKILIMM, IPOU3BOIHOM;

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

- IOCTPOECHMS U UCCIIEOBaHMS POCTEUIINX MAaTEMaTHUECKUX MOJEIIEH;

- IpuoOpeTeHNs] MPAKTUIECKOTO OIBITA JCATEIBHOCTH, MPEIIIECTBYIONICH MPOoPecCHOHANBHOI, 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 (popmyi, TpeyronbHuKa [lackans; Beranciare kodgduunenTsl ouHoma HetoToHa o opmyie
U C UCIIOJIB30BAaHMEM TpeyrojibHuKa [Tackans;

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

UCIOJIb30BaTh IMPUOOPETEHHbIE 3HAHUA M YMEHUS B MPAKTUYECKOW JEATEIbHOCTH U
ITOBCEIHEBHOM KU3HU IS

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

- IpUOOpETEeHUs MPAKTUUYECKOTO OMbITa AESITENbHOCTH, MPEIIECTBYIOMEH TpodhecCHOHATBHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaAMET.

I'eomerpus

YMeTh:

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

- H300pakaTh TEOMETPUYECKHUE (PUTYPHI U TENIa, BHIOIHATH YEPTEXK TI0 YCIOBHIO 3a/1a4H;

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

- IPOBOJIUTH JTIOKA3aTEIbHBIC PACCYKICHHS MIPH PEIICHUH 3a]1a4, JJOKa3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;

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

- MPUMEHSTh KOOPIWHATHO-BEKTOPHBIM METOJ ISl BBIUMCICHUS OTHOIIEHWUW, PACCTOSHUA W
yTJIOB;

- CTPOUTH CEYCHHSI MHOTOTPAHHUKOB M H300pakaTh CEYCHUS TEJI BPAIICHUS:



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

- HccenoBaHus (MOJETUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CHTYallMii 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 JIEATEILHOCTH, IPEIIECTBYIOMIEH MPodecCHOHANBHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA yUeOHBIN MpeIMeT.

1.3.3I1nanupyemsble pe3yabTaTbl OCBOEHHUS Y4eOHOM IUCHUIUIMHBI(TIPEAMETA):

Oco6oe 3HaueHKEe yueOHas JUCIUILTMHA(TIpeIMET) UMeeT ITpH (POPMHUPOBAHUH M PA3BUTHH OOIIMX
1 IPOo(PeCCUOHATBHBIX KOMITETCHIINH.



Kon n nammenoBanmne
(popmupyembIX
KOMIIeTeHIN i

Ils1anupyemMble pe3yJibTaThbl 0CBOCHUS Y4eOHOM TUCHMIVIMHBI(MPeaMeTa)

.JII/I‘lHOCTHbIe, MeTalpeaAMETHBIC

IpenmerHbIe

OK 01.Bbe16upats crmocoosl
pelieHus 3a1a4
npodecCuOHATBHON
NESTEIbHOCTH, TPUMEHHUTEIHHO K
Pa3JIMYHBIM KOHTEKCTAM.

- TOTOBHOCTH K Tpydy, OCO3HaHHEC IIEHHOCTH
MacTepCTBa, TPYI0II00ue;
- TOTOBHOCTb K AKTUBHOW  JIEATEIILHOCTH

TEXHOJIOTUYECKOM M COLUMAJIBHOW HaIpPaBJICHHOCTH,
CIOCOOHOCTD WHUIIMUPOBATh, MJIAHUPOBATH n
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO AEATEIIbHOCTD;

- MHTEpEC K pa3MuHbIM cdepam npodeccHoHaTbHON
JIeATEIIHHOCTH,

OsBjaaaenue YHHMBEPCAJIbHBIMH
Nno3HaBaTeJbHbIMHU JeCTBUSAMU:

a) 0a30BbIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSTEIBHO (POPMYJIUPOBATh U aKTyaJTU3UPOBATH
mpo0GsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- YCTaHaBJII/IBaTL CymeCTBCHHBIfI HpI/I3HaK NI
OCHOBaHHUS JUIA CpaBHCHHS, KiIacCH(UKALMA U
0000IIICHHS;

- OTpeNIeNATh 1eNU AesITeNbHOCTH, 33/]aBaTh TapaMeTPhl
U KPUTEPUHU MX JTOCTHKCHHUS;

- BBIBJISATh 3aKOHOMEPHOCTH M TPOTHBOPEUYHUS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHTH KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBAThH
COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OIEHUBATH PHUCKU
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHHE TPU PEIICHUU
KU3HEHHBIX TIPOOIIEM

0) 6a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJAQJECTh HABBIKAMH YYEOHO-MCCIIEOBATEIHCKON U
MPOEKTHON JEATeThHOCTH, HAaBBIKAMH pa3peIeHUs
npo0em;

- BBUBJISITH  NPUYUHHO-CIICJICTBEHHBIE  CBSI3U U
aKTyaJIM3UpOBaTh 3aJlady, BBIIBUTATh THIIOTE3y €¢
pellieHNsI, HaXOIUTh apryMEHThI JUIs JJOKa3aTebCTBa

-BJIaJICTh METOAMH JJOKA3aTENIbCTB, AJITOPUTMAMH PELICHHUS
3a7a4; yMeHue (OpMyIHpOBaTh ONPEIEICHUs, aKCUOMBI 1
TEOPEMBI, IPUMEHATH UX, IPOBOJUTH 10KA3aTEIbHBIC
paccyX/1eHUs B X0JI€ pELICHHUs 3a/1ay;

- YMETb OIIEPUPOBATh IOHATUAMU: CTEIIEHb YHUCIIA,
Jorapudm Yuciia; YMCHHE BBIIOJIHATH BHIYHCICHNE
3HAa4YeHUH U IPpeoOpa30BaHUs BBIPAKECHUN CO CTENIEHAMH U
Jorapupmamu, Ipeodpa3oBaHus IPOOHO-PAITHOHATIEHBIX
BBIPKEHHUI;

- YMETb ONIEPUPOBATH MOHATUSAMU: PALlUOHAIIBHBIE,
UPpaLOHAIIbHBIE, IOKA3aTEIIbHBIE, CTCIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHATHAMU: (PYHKIINS, HETIPEPHIBHAS
GbyHKLUS, TPOU3BOHAS, IEPBOOOPA3HAs, ONPEACICHHBIHI
MHTETpall; yMETb HAXOIUTh IPOU3BOHbBIE dJIEMEHTAPHBIX
(byHKINH, UCTIONB3YsI CIPABOYHBIE MaTepHAIbL;
MCCIJIEIOBATh B MPOCTEHIINX CIIydasxX (PYHKIUU HA
MOHOTOHHOCTb, HAXO/IUTh HAUOOJBIINE U HAUMEHbBILINE
3HaYeHMUs PYHKIHI; CTPOUTh rpa)uKU MHOTOYJIEHOB C
MCII0JIb30BaHUEM amlapaTa MaTeMaTUYeCKOrO aHAIIN3a;
MPUMEHSTH MPOU3BOJIHYIO MPU PELLIEHUH 337a4 Ha
JBUKEHHE; pelIaTh MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4U Ha
HauOoJIbIINE M HAMMEHbIIINE 3HAYCHNS, HA HAaXOXKJICHHUE
MyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIIEPUPOBATH MOHATHIMU: PAallMOHANbHAs (GYHKLNA,
nokasarenbHasi QyHKINS, CTeNeHHAas! PYHKINS,
norapupmuyueckas GyHKUUs, TPUTOHOMETPHUECKUE
¢byHKIMHN, 00paTHbIE (YHKIIUU; YMEHUE CTPOUTH Ipauku
U3YyYEHHBIX (DYHKIMHA, UCIIOIB30BaTh IpauKu MpU
M3YYE€HUHU MPOLIECCOB U 3aBUCUMOCTEH, P pElICHUH 3a]1a4
U3 APYrux y4eOHBIX MPEIMETOB U 3a/1a4 U3 peaJbHOU




CBOUX YTBEPXKJICHMI, 3a1aBaTh apaMeTpbl U KPUTEPUU
peIIeHUS;
- aHaJ'II/I?;I/IpOBaTb HOJIy‘-IeHHBIe B XO0JI€ pemeHI/m 3aa4uu
Pe3yJIbTaThI, KPUTHYCCKH OIICHUBATh X
JOCTOBEPHOCTbh, MPOTHO3UPOBATh M3MECHEHHE B HOBBIX
YCIIOBUSAX;
'YMCTB HepeHOCI/ITL 3HAHUA B HO3HaBaTCJIbHy}O n
MPAKTHYECKYIO 00JIaCTH KU3HEICATCIIbHOCTH;
- YMCTB I/IHTerI/IPOBaTB 3HAaHUA U3 paSHLIX HpeIIMeTHBIX
o0acTe;
- BbIIBUI'aTh HOBBIC HJCH, HpeI[JIaI‘aTL OpI/IFI/IHaJIbeIe
MOJIXOJIbI U PEIICHUS;

U CIIOCOOHOCTH UX HCIIOJb30BaHUS B
[MO3HABATEIPHON M COIMAIbHOM MPAKTUKE

JKU3HU; BBEIpaXaTh GOpMyIaMHu 3aBUCUMOCTU MEXKITY
BEIIMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/Ia4H Pa3HbIX THUIIOB (B TOM
YHCJIC HA MPOLICHTHI, TOJIM U YaCTH, Ha IBUKCHUE, padoTy,
CTOMMOCTB TOBApOB M YCIYT, HAJIOTH, 33/1a4H U3 00J1aCTH
yIIpaBJICHUS INYHBIMUA U CEMEHHBIME (pUHAHCAMH);
COCTaBIISITh BBIPAXKCHHSI, YPABHEHHUS, HEPABCHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33]1a4H, HCCIIEIOBATh TOYYCHHOE
pelleHre U OlEHUBATh MPABIOMOA00HOCTh PE3yIbTaTOB;

- YMETh ONEPUPOBATH MOHATHIMU: CPEIHEE
apudmernyeckoe, MeaHa, HauOOJIbINIEEe M HAUMEHBIIIEE
3HAYCHUs, pa3Max, JUCIEPCHS, CTAHIAPTHOE OTKIOHECHUE
YHCIIOBOT0 Ha0Opa; yMETh U3BIIEKATh, MHTEPIPETUPOBATH
UH(POPMAIIHIO, TIPEACTABICHHYIO B Ta0JIMIIaX, HA
Juarpammax, rpadukax, OTpaKarollyt0 CBOMCTBA peaTbHBIX
MIPOIIECCOB U SIBJICHUM; TIPE/ICTABIATH HHPOPMAIIUIO C
MTOMOIIBIO TAOJUI] ¥ TUarpamMm; UCCIIeI0BaTh
CTaTUCTHYECKUE TAHHBIC, B TOM YHCIIC C IPUMECHEHUEM
rpaUYeCcCKUX METO/IOB U JIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMHU: CIIyYAHHBIN OIBIT U
Ciy4aifHOE COOBITHE, BEPOATHOCTH CITyYalHOTO COOBITHS;
YMEHHE BBIYHCIISATH BEPOATHOCTH C UCIIOIB30BAHUEM
rpadUueCcKUX METOI0B; IPUMEHSTH (DOPMYITBI CIIOKCHHUS U
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOpHBIE (DAKTHI U
(hOpMYITBI IPU PEIICHHUH 3a/1a4; OIICHUBATh BEPOSTHOCTH
pealbHBIX COOBITHIA; 3HAKOMCTBO CO CIIYYaiHBIMU
BEJIMYMHAMU; YMEHUE TTPUBOIUTH IIPUMEPHI TIPOSBICHHUS
3aKOHAa OOJIBIINUX YKCEN B MPUPOIAHBIX U OOIIECTBEHHBIX
SIBIICHUSX

- YMETh ONEPHUPOBATH MOHATUSIMU: TOUKA, TPAMAas,
TJIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIA YTOJI,
CKPEIIUBAIOIINECS IPSIMbIE, MTAPAIIEIBHOCTD U
MEPICHIUKYIIIPHOCTD MPSIMBIX ¥ ITIOCKOCTEH, YTOT MEXTY
MPSIMBIMH, YTOJI MEXKTY MIPSMOMN U TUIOCKOCTBIO, YTOJ MEXKTY
TJIOCKOCTSIMU, PACCTOSTHAE OT TOYKH JI0 IJIOCKOCTH,
paccTosTHUE MEXKTY MPSMBIMH, PACCTOSTHIE MEXKIY




TUIOCKOCTSIMU; YMEHHUE UCTIOIh30BaTh MPU PEUICHUH 3a/1a4
M3YYEHHbIE (PAKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

- YMETh ONEPUPOBATH MOHATUSIMU: MHOTOTPAHHUK, CEUCHHE
MHOTOTPaHHHKA, Ky0, MapaiesienuIie]], Ipu3Ma, mupaMmua,
¢burypa v moBepXHOCTb BpallleHUs, IIMIIMHIP, KOHYC, 11ap,
cdepa, ceuenus pUTypsl BpaleHHs], MIIOCKOCTb,
Kacaromasicsi chepbl, HIMIUHAPA, KOHYCA, IJI0AAb
MOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA, [IHIUHAPA,
momass chepsl, 00beM Ky0a, TPSIMOYTOJILHOTO
napajuieNienune1a, TUpaMuIbl, TPU3MBL, IIIMHIPA, KOHYCA,
1apa; yMeHue u300paxxaTb MHOTOIPAaHHUKHU U TIOBEPXHOCTH
BpAIIICHUs, UX CEYCHHSI OT PYKH, C TTOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIIbHBIE MHOTOTPaHHUKH;

- YMETh ONIEPUPOBATH MMOHSATUSIMU: JIBHKCHUE B
MPOCTPAHCTBE, OI00HBIE (PUTYPBI B IPOCTPAHCTBE;
KCIIOJIb30BaTh OTHOILLICHHE IUIOIIAJEH IOBEPXHOCTEN U
00BeMOB MOAOOHBIX (GUTYP MIPH PEIICHUHU 33]1aY;

- YMETh BBIYHUCIIATH TCOMETPHUSCKNE BETMUMHBI (IJIMHA,
yroJI, TUIOMIA/lb, 00BEM, MIIONIAAb TOBEPXHOCTH ), HCTIONB3YS
W3YYCHHBIE OPMYITBI U METO/IBI;

- YMETh ONEPUPOBATH MOHATHUSAMU: MPIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKaJSIPHOE MPOU3BEICHUE, YTOJI MEXKIY
BEKTOpPaMH, CyMMa BEKTOPOB, ITPOM3BE/ICHNE BEKTOpA Ha
YHCII0; HAXOJIUTH C MOMOIIBIO0 U3YYEHHBIX (hopMyI
KOOPJIMHATHI CEPEMHBI OTPE3Ka, PACCTOSTHUE MEKITY JIBYMSI
TOYKaAMH;

- YMETh BBIOUPATH TTOIXOAIINA U3YICHHBIH METOJT JIIS
pellIeHus 3a/1a4uu, paclio3HaBaTh MaTeMaTHUeCKue (HaKkThl U
MaTeMaTHYECKHUE MOJICITH B MPUPOIHBIX W OOIIECTBEHHBIX
SIBIICHUSX, B UCKYCCTBE; YMEHHUE PUBOJUTH MPUMEPHI
MaTE€MaTHYECKUX OTKPBITHM POCCUNCKON U MUPOBOU
MaTEeMaTHYECKON HAYKU.




- YMETh OIIEPUPOBATH MOHATHIMU: OIIpPeIeIeHUE, AaKCHOMA,
Teopema, ClIeICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTENbCTBO,
paBHOCHIIbHBIEC (POPMYIIUPOBKH; YMEHUE (POPMYINPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH
IPUMEPBI U KOHTPIPUMEPHI, UCIIOJIb30BaTh METO/T
MaTeMaTHYeCKOM MHAYKIUH; IPOBOAUTH 10Ka3aTeIbHbIE
paccyXIeHHs IIPU PELICHNUH 33/1a4, OLIEHUBATh JIOTHYECKYIO
IIPAaBUIBHOCTb PACCYKICHUMH;

- YMETh OIIEPUPOBATH MOHATHIMHU: MHOXKECTBO,
IOJIMHOXECTBO, Ollepallui HaJl MHOXKECTBAMH; YMEHHE
UCTIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH anmapar ajis
OINKCAHMsl pealibHBIX MIPOLIECCOB U SBJICHUN IPU PEIIEHUN
3aja4, B TOM YHCJIEe U3 JPYTrUX yU4eOHBIX PEAMETOB;

- YMETh OIIEPUPOBAThH MOHATHIMU: Tpad, CBA3HBIHN rpad,
JIepeBo, UKL, Tpad Ha INIOCKOCTH; YMEHHUE 331aBaTh U
OIUCBIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOJIB30BATh
rpadpl IpU pEIICHUH 3a/1a4;

- YMETh CBOOOTHO OIIEPUPOBAThH MOHATHSIMU: COYETAHUE,
HepecTaHOBKA, YUCIIO COUCTAHHM, YUCIIO IIEPECTAaHOBOK;
O6unom HeloTOHA; yMeHHE PUMEHATh KOMOMHATOPHBIE
(baxTBl ¥ pacCyKIeHHS ISl PEIICHUS 3a/1a4;

-yMETb ONEepPUPOBATH MOHATHAMU: HATYPaIbHOE YUCIIO,
IeJI0€ YUCII0, OCTaTOK MO MOAYJII0, PalliOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCII0, MHOYKECTBA HATYPaJIbHbIX, IIEJbIX,
palMOHAIBHBIX, TEHCTBUTEIHHBIX YHCEIT, YMEHUE
UCIOJIb30BaTh MPU3HAKH JICIMMOCTH, HAMMEHBIINH 00IHi
JIeNUTeNh M HAUMEHbIee o011ee KpaTHOe, allrOPUTM
EBkiMa npy pemeHnu 3ajay; 3HaKOMCTBO € Pa3IUYHbIMU
MO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHHUS,

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUAMU: CTEIIEHb C
IENTBIM TTOKa3aTesieM, KOpeHb HaTypalbHOW CTETICHH,
CTETIEeHb C PallMOHAJIBLHBIM IT0Ka3aTeNleM, CTETIEHb C
JENCTBUTENbHBIM (BELIECTBEHHBIM) MIOKA3aTelNEM,
Jorapudm yucia, CHHYC, KOCHHYC ¥ TaHT€HC
IPOU3BOJIEHOTO YHCIIA,;

- YMETh ONIEPUPOBATH MOHATHSIMHU: TOKIAECTBO,
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TOKIECTBEHHOE NMpeoOpazoBaHue, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEPAaBEHCTB, PABHOCUIIBHOCTb
yYpaBHEHHIA, HEPABEHCTB U CUCTEM, PALlMOHAIbHEIE,
uppalnyvoHalbHbIe, 10Ka3aTeIbHbIE, CTCIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUIECKHE YPaBHEHHUS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE pPelIaTh ypaBHEHHUS,
HEPAaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3IMYHBIX IPUEMOB;
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C [TApAMETPOM;
NPUMEHSTh YPAaBHEHHS, HEPABEHCTBA, MX CHCTEMBI IS
pelLeHHs] MaTeMaTUYECKUX 3a/1ad U 3374 U3 pa3InyHbIX
o0acTeil HayKH U pealbHOM KU3HH;

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUAMMU: IpaduK
¢bynkunu, odpaTHas QyHKIHS, KOMITO3UIHS (DYHKITHIA,
JIUHeWHas QYHKIUS, KBaJpaTu4yHas QyHKLNS, CTEIICHHAs
(YHKIHUS C LIETBIM ITOKa3aTelleM, TPUTOHOMETPHYECKHE
byHKIHM, 00paTHBIE TPUTOHOMETPUYECKUE (PYHKITUH,
MoKasarenbHas u jJorapudmudeckas QyHKIUN; yMEHUE
CTPOUTH IpapUKH (PYHKIHH, BBITOJHATH IPpe0Opa3oBaHus
rpaduKoB QyHKITHIA;

YMEHHUE UCI0JIb30BaTh rpaduKu GYHKUUHN ISl U3Y4EeHUS
MIPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3aad U3 IPYTUX
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH; BHIPAXKAaTh
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

yMEHHUE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTb
byHKINHY, TEPHOANIHOCTD (PYHKITUH, OTPAHUIEHHOCTh
(GYHKLINH, MOHOTOHHOCTh ()YHKLIMH, SKCTPEMYM (DYHKIIMH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHUs (PYHKIINU HA
IIPOMEXYTKE; YMEHHUE NMPOBOAUTH HCCIEI0BaHNE QYHKIUY;
YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaUuKu GYHKITUH [Tt
peleHns ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ TapaMeTpaMu;
n300pakaTh Ha KOOPIUHATHOM TIIOCKOCTH MHOYKECTBA
peleHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHIMHU:
M0CJIEeI0BATENbHOCTD, apupMeTHYECKast TPOrpeccus,
reoMeTpuyecKasl mporpeccusi, 0eCKOHEUHO yObIBaroIas
reoMeTpHUECKasi IPOrPECCHsl; YMEHHUE 33/1aBaTh
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IIOCJIEI0BATEIBHOCTH, B TOM YHCJIE C TIOMOLIBIO
PEKYPPEHTHBIX (HOPMYT;

- YMETb OIIEPUPOBATh MOHATUSAMU: HENPEPHIBHOCTD
GbyHKLMHU, aCUMITOTHI Ipaduka GyHKIMHU, IIEpBasi U BTopast
MPOM3BOIHAS QYHKIIMH, TEOMETPHUECKUN U HUBHICCKUIN
CMBICJI IPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeAEICHHBIH
MHTETpajl; yMEHUE HAXOIUTh aCUMIITOTHI rpaduka
(GyHKLINHU; YMEHHE BBIUUCIIATH IIPOU3BOIHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U KOMITO3UINH (DYHKIIHH,
HaXOJUTh YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIMHU;
YMEHME HCII0JIb30BATh [IPOU3BOIHYIO JUIsl UCCIIEN0BAaHUS
(byHKUUH, JUTsI HAX0XKICHUS HAaWTy4IlIero perieHus B
IIPUKJIAJIHBIX, B TOM YHCJIE COL[MAIbHO-DKOHOMUYECKUX U
(bu3nUecKkux 3a1a4ax, Ui OlpeleIeHUs] CKOPOCTH U
YCKOPEHUS; HaXOUTh IJIOLAAN U 00beMBbI UTYP C
MOMOILBIO UHTETrpaia; HPUBOAUTh IPUMEPHI
MaTEMaTUYECKOT0 MOJEIUPOBAHUS C IOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHHI,

- YMETb ONIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YHCiia, MOYJIb U apTyMEHT
KOMILIEKCHOTO YHclia, opMa 3alluCu KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TPUTOHOMETpUYECKas U
anreOpanyeckas); yMeTb IPOU3BOAUTH apu(PMETHUECKHE
JIENCTBUS C KOMIIJIEKCHBIMU YMCIIAMU; IPUBOJUTH IPUMEPHI
MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHCEIT,;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATUAMU: CPEAHEE
apudmernyeckoe, MeiMaHa, HauOOJIbIlIee U HAUMEHbIIIEe
3HAUYEHMS, pa3Max, TUCIEPCHUs, CTAHJaPTHOE OTKIOHEHHE
JUTSL OMCAHUSI YUCIIOBBIX JaHHBIX; YMEHHE UCCIIe10BaTh
CTaTUCTUYECKHUE JIAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpaduyecKuX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
rpaUecKy Hccae10BaTh COBMECTHbBIE HAOMIOICHUS C
ITOMOIIBIO AMarpaMM PacCEUBaHHUs U IMHENHON PETrpeCcCUH;
- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHI C
HCIOJIb30BaHNEM TpapUUEeCKIX METOJIOB; IPUMEHSTh IS
peeHus 3aa4 (opMyJIbl CIOKEHHSI U YMHOXKEHHSI
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BEPOSTHOCTEH, (POPMYILY TOJHOM BEPOATHOCTH, (hOPMYITY
bepnymn, komOnHaTopHbIe (DaKThl U (HOPMYIIBI; OTICHUBATH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; YMEHHE ONIEPUPOBATH
MOHATHAMM: ClIydaiiHasi BEIMYMHA, PACIIPEACICHUE
BEPOATHOCTEN, MAaTEMaTUUECKOE OXKHUIAAHNUE, TUCTIEPCUS U
CTaHJAPTHOE OTKJIOHEHHE CIIy4alfHON BEJIMUMHBI, (PYHKIIUU
pacnpeziesieHus: ¥ INIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTeIbHOI0 U HOPMAJIBHOTO PACIIPEIEICHHN; yMEHHE
UCIIOJIB30BaTh CBOMCTBA U3YyYEHHBIX PACIPENCICHUN IS
pelLeHus 3a1a4; 3HaKOMCTBO C OHATUSAMMU: 3aKOH OOJIBIINX
YHCeII, METO/Ibl BHIOOPOYHBIX MCCIIEIOBAHUN; YMEHUE
HNPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YUCEIl B
MPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMHU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN
yroJ1, ABYTPAHHBIN Yo, TPEXTPAHHBIN YToJI,
IepeceKaroIIrecs, napaiieIbHble U CKPELUBAOIIUECS
IIpsIMBbIE, TAPAJUIENBHOCTD U MEPIEHAUKYIISIPHOCTD IPSMBIX
U IJIOCKOCTEH, YTOJI MEXAY IPSIMBIMH, YIOJl MEXAY IIPAMOM
Y IUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMHU; YMEHUE
MCIOJIb30BaTh IIPU PEILIEHUH 3a7a4 U3y4YEeHHbIE (PaKThl U
TEOpPEMBI IIJIJAHUMETPUH; YMEHHUE OLIEHUBATH Pa3MeEpPbI
00BEKTOB B OKPYKAIOILIEM MUPE; YMEHHE ONIEPUPOBAThH
MOHSTHSMH: MHOTOI'PaHHUK, CEUEHNE MHOTOTPAHHHUKA,
MIPaBWJIbHBIN MHOTOTpaHHUK, IpU3Ma, upaMuia, purypa u
MOBEPXHOCTh BpALIEHUs, IUIIMH]IP, KOHYC, I1ap, chepa,
pa3BepTKa NOBEPXHOCTH, CEYEHUsI KOHYCa U LWINH]PA,
IapaJuIeJIbHbIE OCH MJIM OCHOBAHMIO, CEUEHHE 11apa,
IJIOCKOCTh, Kacarommascs chepsl, HIINHIAPA, KOHYCA;
YMEHHUE CTPOUTh CEYeHHE MHOTOTpaHHHKA, U300paxaTthb
MHOTOTPaHHUKH, PUTYpPbI U TIOBEPXHOCTH BpAIICHHUS, UX
CEYEHHUs, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHE MPUMEHTh CBOWCTBA T€OMETpUYECKUX (puryp,
CaMOCTOSTENIbHO (hOPMYTUPOBATH ONPEIEICHUS H3ydaeMbIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpHUYECKUX (hUryp, 000CHOBBIBATh UJIH OMPOBEPTaTh
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UX; YMEHHUE MPOBOAUTH KITaCCUPHUKAIMIO (Uryp mo
pasIMYHBIM NIPU3HAKAM, BBIIOJIHATH HEOOXOMMBbIE
JIOTIOJTHUTEIIbHBIE IOCTPOCHHUS;

- YMETb CBOOOHO ONIEPUPOBATH MOHATHIMU: IUIOLIA/Ib
¢burypsel, 006eM GUTYpHI, BEIUYHHA yTJIa, PACCTOSHHE OT
TOYKH /10 IJIOCKOCTH, PACCTOSTHUE MEXY IPSIMBIMH,
paccTosiHuEe MEXAY IIOCKOCTSIMH, TUIOIAAb chepsl,
IUIOIIAb TOBEPXHOCTH IMPAMHU/Ibl, IPU3MBI, KOHYCa,
LWIMH]pa, 00beM KyOa, IpSIMOYToJbHOTO
napaJiesenunesa, IupaMuabl, PU3Mbl, LIWIHHIPA, KOHYCA,
11apa; yMEHHE HaXOUTh OTHOILIEHHE 00BEMOB TOAOOHBIX
¢uryp;

- YMETb CBOOOJIHO OIIEpUPOBATh IOHATUSIMU: IBHKEHUE,
napajiesibHbl IepeHOC, CHMMETPHS Ha IUNIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, TPeoOpa3zoBaHue MOA00us,
1o100HbIe (PUTYpBI; YMEHUE pacllO3HABATh PaBHbIC U
oA00HbIE (PUTYPBI, B TOM YKCIIE€ B IPUPOJIE, UCKYCCTBE,
apXUTEKType; YMEHHE UCII0JIb30BaTh FT€OMETPUUECKHE
OTHOUIEHMSI, HAXOAUTh F€OMETPUUECKHE BEIUUNHBI (IJINHA,
yroJ1, MJIOoUa b, 00beM) IIPU PELICHUH 33134 U3 IPYTrux
y4eOHBIX IPEIMETOB U U3 PEATIbHOM JKU3HU;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMU:
MPSIMOYTOJIbHASL CUCTEMA KOOPJIUHAT, BEKTOP, KOOPINHATHI
TOYKH, KOOPJIMHATHI BEKTOPA, CYMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOPA Ha YUCIIO, Pa3JI0KEHNUE BEKTOPA IO
0a3ucy, CKalsgpHOe MPOU3BEIEHUE, BEKTOPHOE
MIPOU3BE/ICHUE, YTOJ MEKY BEKTOPaMH; YMEHUE
UCIOJIb30BaTh BEKTOPHBIM U KOOPIMHATHBIA METOA 1JIs
pellIeHns TeOMeTPUYECKUX 3a/1a4 U 33/1a4 IPYTUX y4eOHBIX
IIPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpua 2x2 n 3x3,
OTIpeIeNIUTENb MaTPUIIbl, TEOMETPUUECKHUI CMBICIT
ONpEAEINTENS;

- YMETbh MOJIEIMPOBATh PEAJIbHBIE CUTYAllUU Ha SI3bIKE
MaTeMaTHKH; COCTABISAThH BBIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
MCCJIEIOBATh IOCTPOEHHBIE MOJIENIN C UCIIOIb30BAHUEM
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amnmapara anreOpbl, HHTEPIPETUPOBATH MOTYICHHBIH
pe3ynbTaT; CTPOUTh MaTEMAaTHYECKHE MOJIEIH C IIOMOIIBIO
FEOMETPUYECKUX MOHATUNA U BEJIUYUH, PEIIATh CBSI3AHHBIE C
HUMH [IPAKTHYECKUE 3a]]a4H; COCTABIISATh BEPOSATHOCTHYIO
MOJEJIb U HHTEPIIPETUPOBATH ITOJTYYEHHBIN pPe3yJIbTar;
pemars NpUKIaJHbIe 33Ja4l CPEICTBAMH MATEMaTHYECKOTO
aHaJIM3a, B TOM YUCJIE COLIMAIIBHO-O)KOHOMUYECKOTO U
bu3nyecKoro xapaxkrepa;

- YMEHHUE BBIOUPATh MOIXOIAIIUNA METOI JIJISl PEeIICHUS
3a/1a4y; MIOHUMaHNE 3HAYUMOCTH MAaTEMAaTUKHU B U3YUEHUHU
MPUPOIHBIX U OOIIECTBEHHBIX MTPOIIECCOB U SBJICHUH;
YMEHHUE Pacro3HaBaTh MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHU B
HCKYCCTBE, YMEHHUE IPUBOJUTH MPUMEPHI MATEMATHUYECKUX
OTKPBITHI POCCUICKON U MUPOBOM MAaTeMaTUYECKOW HAYKH

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIINN
uHpopmanuu u
WH(OPMAIIMOHHBIC TEXHOJIOTUN
JUTSI BHITIOTHEHUS 3a7a4
npodecCHOHATbLHON
NEeSITENIbHOCTH,

B 001acTH IEHHOCTH HAYYHOT'O NO3HAHMS:
-c()OpMHPOBAHHOCTh MHPOBO33pPEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl W OOIIECTBEHHOH MpPaKTHUKU, OCHOBAHHOTO Ha
Uajore KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr'0 MECTa B MOJUKYJIBTYPHOM MHUDE;

- COBEpIICHCTBOBAHME SI3BIKOBOM W YHUTATEIbCKOM
KyJbTYpbl KaK CpEICTBAa B3aWUMOJECUCTBUS MEKIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HAaHHE IICHHOCTHM HAy4yHOM JEATEIBHOCTH,
TOTOBHOCTb OCYILIECTBIISITh MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO JEATENBHOCTh NHANBUYAIBHO U B
rpymre.

Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

M03HABATEJILHBIMH J1efiCTBUSIMU:

B) paboTa ¢ uHpopmMaueii:

- BJAJNETh HaBBIKAMH TONYYCHHUS WHPOPMAIUU W3
UCTOYHMKOB  DPa3HBIX  THUIIOB,  CaMOCTOSTEIbHO
OCYIIECTBIISITh TIOWCK, aHAJM3, CHUCTEMaTH3aIli0 |
MHTEpHpeTanuio HHGOpMAIMM pa3IMYHBIX BHUJIOB U
dhopm mpecTaBIeHNus,

- CO3JaBaTh TEKCThl B PA3IMUYHBIX (opMaTax C y4eToM

- YMETh ONEPHPOBAThH MOHATHAMU: pallMOHATbHAs (QYHKIIHS,
MoKazareiabHas byHKIHS, CTEeTeHHAs byHKIHS,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPHUUECKHE
byHkIMKM, oOpatHble (YHKIMH, YMEHUE CTPOUTH TpaduKu
U3y4eHHBIX  (YHKIMHA, WCHOJB30BaTh Tpaduku 1pu
U3y4EHHH MPOIIECCOB M 3aBUCUMOCTEHN, IPU pEIIeHUH 3a7a4
U3 JpYyrux Yy4eOHBIX MPEAMETOB U 3a/lady M3 peabHOU

JKU3HH, BbIPAKATH (I)OpMyJ'IaMI/I 3aBUCUMOCTH  MCKIAY
BCIIMYNHaAMU,
- YMCTb OneprupoBaTh IOHATHUAMMU TOXACCTBO,

TOKJECTBEHHOE MTpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO,

CUCTEMa YpaBHEHUHW U HEPABEHCTB, PaBHOCHIBHOCTH
YPABHEHUN, HEPABEHCTB M CHUCTEM, palMOHAJIbHBIE,
UPpPALMOHAJIBHEIE, [IOKa3aTeNbHbIE, CTCIICHHBIE,
jgorapudmuueckue,  TPUTOHOMETPUYECKHE  YpaBHEHUS,

HEpaBEHCTBA U CUCTEMbI; yMETh peIIaTh ypaBHEHUS,
HCPAaBCHCTBA U CUCTEMBI C TIOMOIIBIO PA3JIMYHBIX IIPUCMOB;
pelaTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMETPOM;
IIPUMCHATE YpaBHCHHA, HCPABCHCTBA, HX CHUCTEMBI [JId
peleHnsT MaTeMaTHYeCKUX 3a/lad W 33/a4 U3 Pa3IndHbIX
oOracTell HayKu U pealibHOM JKU3HH;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMMU: JBIKEHHE,

15




Ha3HAUYeHUS MHPOPMALMU U IIEJIEBOW ayaUTOPHH,
BBIOMpas ONTUMaIbHYIO (OpMy TIpEeACTaBICHHUS U
BU3yaJIM3alluu,

- OLICHUBATD JIOCTOBEPHOCTb, JIETUTUMHOCTD
nH(pOpMaINH, €€ COOTBETCTBUE IIPABOBBIM M MOPAJIHLHO-
TUYECKUM HOPMaM;

- HCIONIB30BaTh CpEeACTBA HMH(POPMALMOHHBIX U
KOMMYHHMKAIIUOHHBIX ~ TEXHOJIOTUH B  pEUICHUH
KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX u
OpraHM3alMOHHBIX 33/1a4 ¢ COOJII0/IeHneM TpeboBaHUM
OpPrOHOMMKH, TECXHUKHN 6€3OHaCHOCTI/I, THT'UCHBI,
pecypcocOepexeHusi, MPaBOBBIX U STUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MTaCHOCTH;

- BIAJCTh HABBIKAMU pACHO3HABAHUS M  3allUTHI
nHpOpManuy, MH(POPMaIIMOHHON 0e30macHOCTH
JUYHOCTH

napauIeIbHBIA IEPEHOC, CHMMETPHSI Ha TIIOCKOCTH H B
MIPOCTPAHCTBE, TOBOPOT, TPeoOpa3zoBaHue MOA00H,
1o1I00HBIE PUTYPHI; YMETh PACIIO3HABATH PABHBIC U
1o100HBIC PUTYPHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYPE; YMETh UCTIOIb30BaTh TEOMETPUUCCKUE
OTHOIIICHHUSI, HAXOJIUTh TEOMETPUICCKUE BEITUUNHBI (JITHHA,
YTOJI, TUTOMIA b, 00BEM) MTPHU PEIICHUU 33]1a4 U3 IPYTHX
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HU

OK 03. ITnanuposats u
peaIn30BbIBaTh COOCTBEHHOE
npodecCuoHaIbHOE H
JUYHOCTHOE pa3BUTHE,
peIIPUHIMATENbCKYIO
NeSITeNbHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS MO
IPaBOBOM M (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX CHTYallUsX;

B 001acTH 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

- c(hOpPMUPOBAHHOCTh  HPABCTBEHHOT'O  CO3HAHMSI,
ATUYECKOTO MTOBEJCHUS;

- CHOCOOHOCTH OIICHHBATh CHUTYallMI0O M MPHUHUMATH
OCO3HAHHBIE PEIIEHUs, OPUEHTHPYICh HAa MOpPAIBbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HaHWE€ JUYHOTO BKJaJa B TOCTPOEHUE
YCTONYMBOTO OYIYyIIETro;

- OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJMUTEISAM U
(unu) ApyruM YlI€HaM CEeMbH, CO3/IaHHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOTO NPHUHATHS LIEHHOCTEHW CEMEWHOU
KU3HU B COOTBETCTBUM C TPAAULUSMU HApOJIOB
Poccun;

OBjaseHHe YHMBEPCAJBHBIMM  PeryJisiTUBHbIMH
AefCTBUSIMU:

a) cCaMOOpTaHU3AIIHS:

- CaMOCTOSITEJIBHO OCYIIECTBIISATh IO3HABATEIHHYIO
NeSTeNbHOCTh, BBIIBISITH  MPOOJIEMBI, CTaBUTh W
dhopmynupoBaTh cOOCTBEHHBIC 3a/1auun B
0o0pa3oBaTeNpHON  JIEATEIBPHOCTH W JKU3HEHHBIX

OK 03 IlinanupoBath U peayin30BbIBaTh COOCTBEHHOE
poeCCUOHATILHOE M JIMYHOCTHOE Pa3BUTHE,
NpCaANPUHUMATCIBCKYIO ACATCIBbHOCTD B
npodeccuoHanbHOM chepe, UCTIONb30BaTh 3HAHUS T10
(hMHAHCOBOM TPaMOTHOCTH B PAa3JIMYHBIX KU3HEHHBIX
CUTYaIUsAX
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CUTYaLUsX;
- CaMOCTOATENIBHO  COCTAaBJIATH  IUIaH  PEIICHUs
npobIeMbl ¢ y4eTOM  HMMEIOIIUXCA  PECypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH U ITPEAIIOUYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYyAallUsIM;

CIOCOOCTBOBaTh  (DOPMUPOBAHUIO U MPOSIBICHHIO
IIMPOKOM DHPYIUIMH B Pa3HbIX 0O0JacTAX 3HAHUH,
IIOCTOSIHHO ~TIOBBIIIATh CBOM  0Opa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCTOJB30BAaTh MPHEMBI  pedIIeKCuu
CUTYyalllH, BBIOOPA BEPHOT'O PELLICHMS;
- YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh
pELIEHNUs 10 UX CHUIKEHUIO;

B) SMOLIMOHAJIbHBIM ~ HHTEIJIEKT,
C(OPMHUPOBAHHOCTB:!
BHYTPEHHEH MOTHMBALMH, BKIKOYAKOLIEH CTPEMIICHHE K
JOCTMKCHMIO  L€IM MU YCIEXYy, ONTUMH3M,
VHHULIMATUBHOCTb, YMEHHUE JCUCTBOBaTb, HMCXOIA U3
CBOUX BO3MOXKHOCTEH;

- SMIAaTHH, BKIIOYAIOLIEH CIMOCOOHOCTh IOHHWMATh
SMOLMOHAIBHOE COCTOSHUE JPYTUX, YYUTBHIBATh €r0
IIPU OCYLIECTBJIEHUH KOMMYHHKAIMH, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHMUIO;

- COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIHUX CIIOCOOHOCTH

JJI1 OLCHKH

MpeIoIararo i

BBICTPAMBaTh OTHOLIEHUS C JPYTMMH  JIFOABMH,
3a00TUTbCA, TPOSIBISITH HMHTEpPEC U paspeliarb
KOH(QJIUKTBI
OK 04. DpdexTuBHO TFOTOBHOCTh K CAMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH M | - YMETh ONEPUPOBATH MOHATHUAMM: CIy4alHBIA ONBIT M
B3aMMO/IEIICTBOBATh U PabOTaTh B | CAMOOIPEIEICHHUIO; cilyyaifHoe CcOOBITHE, BEPOSTHOCTh CIYYaHHOTO COOBITHS;

KOJIJICKTUBE U KOMAaHJIEC,

-OBJIQJICHHEC HAaBBIKAMH Y4eOHO-HMCCIIE0BATEILCKOM,
MIPOEKTHOM M COIMAILHOM JIeATEbHOCTH;
OBJIaIleHl/leyHHBepcaJILHI)IMPI KOMMyHI/IKaTI/IBHblMPl
JeHCTBUSAMM:

0) COBMECTHasI IeATEITbHOCTb:

- IIOHUMATb )4 HCIIO0Jb30BaTh MMPpCUMYyHICCTBA

YMETh  BBIYHUCIATH  BEPOSTHOCTH C  HCIOJIb30BAHHUEM
rpaMUecKux METOAOB; MPUMEHATh (POPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOpHbIE (aKTBl U
dbopMynbl MU pEIIeHUH 3a]ad; OLEHMBATh BEPOATHOCTHU
peasibHbIX ~ COOBITHI; 3HAKOMCTBO CO  CIy4ailHBIMHU
BEJIMYMHAMHU; YMEHUE MPHUBOJIUTH IPUMEPHI MPOSBICHUS
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KOMaHJIHOW ¥ WHIUBUyaTbHOU pabOTHI;

- MpUHUMATH [EIM COBMECTHOM JI€ATEIBHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JIEUCTBUS IO €€
JIOCTYKCHHIO: COCTaBJIATh IIaH JIeHCTBHH,
pacrpenesaTb pojad C YYETOM MHEHUW YYaCTHHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJWHUPOBATh M BHIMOJIHATH PabOTy B YCIOBUSIX

peabHOTO, BHUPTYAJIBHOTO ¥  KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILECTBIISATh IMO3UTUBHOE CTpPaTEruyecKoe
MOBEJICHUE B PA3JIUYHBIX CUTyalUUsAX, MPOSABISTh

TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
OBjajeHHe YHHMBEpPCAJBHBIMH  PeryJasiTUBHbIMH
JeHCTBUSAIMU:

I') IPUHATHE ce0s U IPYTUX JIIOACH:

- IPUHUMATh MOTHUBBI 1 apTYMEHTHI APYTUX JIOACH Mpu
aHaJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- MPU3HABaTh CBOE MPAaBO W MpPaBO APYTUX JIOACH Ha
OIUOKU;

- pa3BHUBaTh CIHOCOOHOCTh TMOHHMMATh MHP C TO3UIIUHU
JPYTOro 4eoBeKa

3aKOHa OOJIBIIMX YHCEeN B NPHUPOAHBIX U OOIIECTBEHHBIX
SBIICHUSX;

- yMeTh CBOOOJHO OMNEPUPOBATH IMOHATHUSMHU: CTEHCHb C
LEeJIbIM II0Ka3aTesleM, KOPEeHb HaTypalbHOW CTEIeHH,
CTETIEHb C pPALMOHAJIBHBIM IIOKA3aTeleM, CTeleHb C
JeHCTBUTEIIBHBIM (BelECTBEHHBIM) nokasaresem,
gorapupM  yHMchIa, CHHYC, KOCHHYC W  TaHICHC
IIPOM3BOJILHOI'O YHCIIA;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHAMH: Tpaduk
byHkuumu, oOparHas (QYHKIUSA, KOMIO3UIUS (PYHKIUH,
nuHeWHas (QYHKIUS, KBaapaTudHas (QYHKIHWS, CTEHCHHas
GyHKLIMSA C LeNbIM IOKa3aTeiaeM, TPUTOHOMETPHUUYECKUE
¢yHkuMu, oOpaTHbIE TPUTOHOMETPHYECKHE (YHKIIHH,
nokaszateiabHas M JorapudpmMuueckas (QYHKIUHU; YMETh
cTpouTh Tpaduku (YHKIWH, BBIIOIHATH MpPeoOpa3oBaHUs
rpadukoB QyHKINIH;

- YMETh HWCHOJb30BaTh TpapuKu (QYHKIUH [UIS HU3ydeHHUS
IPOLIECCOB U 3aBUCUMOCTEH IPU peIIeHUN 3a7au U3 APYrux
y4eOHBIX TPEIMETOB M W3 peabHOW XH3HH; BBIPAXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUYUHAMU;

- CBOOOJTHO OIEPHPOBATH MOHITHAMHU: YETHOCTh (DYHKIIHH,
HNEPUOJIMYHOCTh  (PYHKLUH, OrPAHUYEHHOCTh (DYHKIIMH,
MOHOTOHHOCTb GbyHKIUY, JKCTPEMYM ¢byHKIUY,
HauOoJplllee M HAUMEHblIee 3HAaueHUs (QYHKIUM Ha
MIPOMEKYTKE; YMETh MPOBOJMTH UCCIIEIOBaHHE (QYHKIINH;

- YMeTh HCHOJb30BaTh CBOMCTBA M rpaduku QyHKIMHA a7
peleHns ypaBHEHH, HEPAaBEHCTB U 3a7ad C MapaMeTpaMu;
n300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBa
pEelIeHNI YpaBHEHWIA, HEPABEHCTB M X CUCTEM

OK 05. OcymiecTBiATh yCTHYIO U
MUCHMEHHYIO KOMMYHHUKAIIHIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit ®exneparuu ¢
y4€TOM 0COOCHHOCTEN
COILMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTA.

B o0JacTH 3cTeTHYECKOro BOCIIUTAHUSA :

- 3CTETHYECKOE OTHOIICHUE K MUPY, BKJIKOYAs ICTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
Tpy/Zia ¥ OOIIECTBEHHBIX OTHOIIEHUH;

- CIIOCOOHOCTh BOCTIPUHUMATH PAa3UYHBIC BUIBI
WCKYCCTBA, TPAJUIMU U TBOPYECTBO CBOErO0 M APYrUX
HApOJOB, OLIyI[aThb AMOLUMOHAIBHOE BO3JECHCTBHUE

- YMETh OIepupOBATH MOHATHSIMU: cpenHee
apudmernyeckoe, MeauaHa, HaubOoiblllee M HAUMEHbIIEE
3HAUEHMs, pa3Max, AMUCIEPCHs], CTaHIApPTHOE OTKJIOHEHHE
YHUCIIOBOTO Habopa; yMEHHE W3BJIE€KaTh, HHTEPIPETUPOBATH
uHpOpMalMIO,  TpPEACTaBICHHYI0 B  Ta0nuuax, Ha
quarpammax, rpadukax, OTpa)xarollylo CBOMCTBa pealbHbIX
IOpOIECCOB M SBJICHMN; NPEJACTaBIATh HMH(GOpMAIMIO C
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HCKYCCTBA;
- yOeXIEHHOCTh B 3HAUYMMOCTH [UISl JIMYHOCTU U
o0IIecTBa OTEYECTBEHHOTO M MHPOBOTO HCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX TpPagulUil U HapOIHOIO

TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HbIX BHJAX
HCKYCCTBA, CTpEeMJICHHE MPOSIBIISITH KadyecTBa
TBOPYECKOH JIMYHOCTH;

OBnaneHue YHUBEPCATBHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) obmeHme:

- OCYIIECTBIISITh KOMMYHHUKallMd BO Bcex cdepax
JKU3HU,

- pacmo3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIICHHUS,
IIOHUMATh 3HAUYCHHE COITMAJIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUTKA KOH(MDIMKTHBIX CUTYalluil U
CMSTYaTh KOH(JIUKTHI;

- Pa3BEPHYTO U JOTUYHO HU3J1araTh CBOIO TOUKY 3PEHHUS C
KCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

IIOMOIIBIO TaGHI/II_[ )51 AuarpamMmm; HUCCICA0BATh
CTaTUCTUYCCKUEC JOAaHHBIC, B TOM YHCJIC C IPUMCHCHUEM
I‘pa(i)I/I‘IeCKI/IX MCTOHOB U 3JICKTPOHHBIX CPCACTB,

- yMeThb ONepUpoBaTh MOHATUSMHU: TOUYKa, MpsMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JBYT'PaHHbBIN yro,
CKpeIIHBaOIINecs psiMbIE, napauieNbHOCTh u

MEePHEHAUKYISIPHOCTh NPSIMBIX U TJIOCKOCTEH, YTroJl MEXIY
MPSIMBIMU, YTOJI MEXKY MPSMOM U IIIOCKOCTBIO, YTOJI MEXKIY

IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKM O IUIOCKOCTH,
pacCTOsIHUE  MEXIY TMPSMBIMH, PACCTOSHHUE  MEXKIY
IUIOCKOCTSIMU;

- YMETh HCHOJb30BaTh MPU PEIICHUH 3a7ad H3YYCHHBIC
(dakThl M TEOpPEeMbl IUIAHUMETPUM, YMEHHUE OIIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUpPa

OK 06. ITposiBIATE Tpak1aHCKO-
HNaTPUOTHYECKYIO TO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE
NIOBEJICHUE HA OCHOBE
TPaZULIHOHHBIX POCCUHCKHUX
JTlyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C
y4€TOM rapMOHU3aLUU
MEKHALIMOHAJIBHBIX U
MEXPETUTNO3HBIX OTHOILIEHUH,
IPUMEHSTH CTaHAAPTHI
AHTUKOPPYIMLHOHHOTO
MIOBE/ICHUS;

- OCO3HaHHE o0yJaroImuMucs
rpak1aHCKOM UJCHTUYHOCTH;

- LEJICHANpPABICHHOE pa3BUTHE BHYTPEHHEW MO3ULUU
JINYHOCTH  HAa  OCHOBE  JYXOBHO-HPABCTBEHHBIX
IeHHOCTeH HapOJI0B Poccuiickoi ®denepanuu,
HMCTOPUYECKUX U HAIMOHATBHO-KYJIbTYPHBIX TPaJUIIAH,
dbopMUpOBaHHE CHUCTEMBl 3HAYUMBIX  I[€EHHOCTHO-
CMBICJIOBEIX YCTaHOBOK, AHTUKOPPYILIMOHHOTO
MHPOBO33pEHMS,  IPABOCO3HAHUS,  IKOJIOTHMUYECKOMN
KYJIbTYpbI, CIIOCOOHOCTH CTaBHTh II€IM W CTPOUTH
’KM3HEHHBIE IIJIaHBI;

B yacTu rpaxaaHCcKoOro BOCIMTAHUSA:

POCCUNCKON

- OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TIpaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIIKA;

- PUHSITHE TPaIAUIINOHHBIX HAIlMOHAJIBHBIX,
00I11eU€eI0BEYECKUX T'YMaHUCTHYECKUX u

ACMOKPATUYCCKUX HeHHOCTCﬁ;

- YMETb ONIEPUPOBATH MTOHATUAMMU: MPSIMOYTOJIbHAs CUCTEMA
KOOPJIHMHAT, KOOPIHHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKAIIPHOE NPOU3BEACHUE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEJCHUE BEKTOPA Ha
YHCII0; HAXOIUTh C IOMOIIBIO U3YYEHHBIX (HOpMYyIT
KOOPJIHMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEKY IBYMs
TOYKaMU;

-yMeTh BBIOMPATh MOAXOIALINI U3yYEeHHBIH METO IS
peleHus 3a1auu, paclo3HaBaTh MaTeMaTHYeckue (PakThl U
MaTeMaTHYeCKUe MOJIENH B MPUPOIHBIX U OOIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IIPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEeMaTUYeCKON HayKHU.

- YMETh OIEpUPOBAaTh MOHATHIAMH: CIYYalHBIA ONBIT M
ciyyaifHoe cOOBITHE, BEPOSTHOCTH CIIY4alHOTO COOBITHS;
YMETh  BBIYHMCIIATH BEPOATHOCTH €  HUCIOJIB30BAaHHEM
rpaMuecKuX METOAOB; MPUMEHATh (POPMYIIbI CIOKEHUS U
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- TOTOBHOCTh IIPOTHUBOCTOSITh MJICOJIOTUN IKCTPEMHU3MA,
HallMOHAJIN3Ma, KCeHO(POOWH, JTUCKPUMHHAIMHM TIO0
COLIMATILHBIM, PEITUTUO3HBIM, PACOBBIM, HAI[MOHATHHBIM
MpU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTH B
MHTEpecax Tpa)xJaHCKOro oOIlecTBa, y4acTBOBaTh B
caMOyTpaBIeHUN B 0011e00pa3oBaTeILHOM
OpraHM3aly U JETCKO-IOHOIIECKUX OpraHu3aIlsiX;

- yYMEHHE B3aUMOJICHCTBOBATh C  COIHMAIBHBIMH
WHCTUTYTAaMH B COOTBETCTBUU C HUX QYHKIHUSIMH U
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOU
JeSTEILHOCTH,

MaTPUOTHYECKOTO BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTh  POCCHUUCKOM  TpaxJaHCKOU
UJCHTUYHOCTH, NATPUOTH3MA, YBAXEHHUS K CBOEMY
HapOJy, YyBCTBa OTBETCTBEHHOCTHU mepeln PoauHou,
TOPJOCTH 3a CBOW Kpai, cBoro PoauHy, cCBOIl S3BIK M
KYJIBTYPY, POIIOe u HacTosLIee
MHOTOHAIMOHATBHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHONICHHWE K TOCYIapCTBCHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U MPUPOJHOMY HACIENIHUIO,
MaMSATHUKAM, TPATUIUSM HapoJIOB Poccun,
noctuxkeHusiM Poccun B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHUSIX U TPYIE;

- ujaeitHas yOeXIeHHOCTh, TOTOBHOCTh K CIY)KCHHIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyIb0Y;
OCBOEHHBIE 00YYAIOIIMMHUCS MEXKIIPEIMETHbIE MOHSATHUS
Y yYHUBEpCAJIbHbIC Y4YeOHBIC JICHCTBUS (PEryJsSATHBHEIC,
MO03HABATENNbHBIE, KOMMYHUKATUBHBIC);

- CITOCOOHOCTH WX HMCIIOJIB30BAHMS B TTO3HABATEILHON 1
CoLMaIbHOU MIPaKTUKE, TOTOBHOCTh K
CaMOCTOSITETFHOMY TUIAHUPOBAHHIO M OCYIIECTBIICHHIO
yuyeOHOW  JIeATeNbHOCTH, OpTraHu3alMd  y4eOHOro
COTPYJTHUYECTBA C IEJAarorHuYeCKUMHA PAOOTHHKAMH W
CBEPCTHHKAMHM, K  y4YaCTUIO B  TIOCTPOCHUU

YMHOXXEHHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (DAaKThl U
GbopMynbl IIpU pEIIEHUU 3aJad; OLEHMBATH BEPOSATHOCTHU
peaIbHbIX  COOBITHI; 3HAKOMCTBO CO  CIy4aillHBIMHU
BEIMYMHAMHU; YMEHUE IPUBOAUTH IMPUMEPHI IPOSBICHUA
3aKOHa OOJIBIIMX YHCEeN B NPUPOAHBIX U OOIIECTBEHHBIX
SBIICHUSAX

20




WHIMBUYAIbHOM 00pa30BaTeNbHOM TPAEKTOPUH;
- OBJIaZICHNE HABbIKAMH Y4eOHO-HCCIIe10BaTEIbCKOH,
IIPOEKTHOM Y COLMAIILHOMN NEATEIBHOCTH

OK 07. CopeiicTBOBaTh
COXPaHEHHIO OKPY)KAOIIEH
Cpenbl, pecypcocOepexeHHIo,
NPUMEHSTH 3HaHUS 00
W3MEHEHUU KJIMMAaTa, IPUHIUIIBI
OEpeKITMBOTO TIPOU3BOJICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITUSX;

- HE TMPUHUMATH JCHCTBUSA, MNPUHOCAIIUE BpE.
OKpY>Kalolleu cpene;

- YMETh MIPOTHO3UPOBATH HeOJIaronpusTHHIC
HKOJIOTMUECKHE  TOCIEACTBUS  MpeANpPUHUMAEMbIX

JENCTBUMN, IPEAOTBPAILATh UX;

- pacuIMpUTh ONBIT JEATEIBHOCTH SKOJIOTMYECKON
HaIpaBJIeHHOCTH;

- pa3pabaTbIBaTh IJIAH PEIICHHs MPOOJIEMBI C YYETOM
aHaIn3a UMEIOIINXCS MaTepUalIbHbIX u
HeMaTepuaIbHBIX PECYpPCOB;

- OCYILECTBJIATh LIEJICHANIPABICHHBIM MOUCK NepeHoca
CPEACTB U CIIOCOOOB ACHCTBUS B NMPO(HECCHOHAIBHYIO
cpeay;

- yYMETb IE€PEHOCUTh 3HAHUS B I103HABATEIbHYIO U
IIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- mpejyiaraTb HOBBIE IIPOEKThHI, OLEHUBAaTh HUJAECU C
MO3ULMM HOBU3HBI, OPUTMHAJIBHOCTH, INPAKTUYECKOU
3HAYUMOCTH;

- JlaBaThb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTb
KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3YJIBTAaTOB LM

- YMETb ONEepUpPOBaTh MOHATHAMHU: (PYHKIHS, HEPEPHIBHASL
byHKIMSA, TPOU3BOAHAS, IEPBOOOpa3Hasi, OIMpPE/eICHHbIN
UHTErpajl; yMeTh HAaXOJIUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX

byHKIHH, HCIIONb3YS CIIPaBOYHbIE MaTepHuabl;
UCCIIEIOBaTh B  MPOCTEMINMX ciydasx (yHKOUM Ha
MOHOTOHHOCTb, HAaxXOJUTh HaWOOJIbLINE U HAUMEHbIINE

3Ha4eHUus1 (YHKUMUHA; CTPOUTH IpadUKd MHOTIOYJICHOB C
UCIIOJIb30BAHUEM allapara MaTeMaTHYeCKOro aHajIu3a;
OPUMEHATh TPOU3BOAHYIO TpU pPELIeHHH 3aJad  Ha
JBW)KEHUE; PelaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a/1a4H Ha
HauOoJbIIME M HAaUMEHbIIME 3HAYCHMs, Ha HaXOXKJICHHE
MyTH, CKOPOCTU U YCKOPEHHS,

- yMeTh OIEpUpOBaTh MOHATHUAMHU: JIBKEHHE B
POCTPAHCTBE, MONOOHBIE (QHUTYpBl B  MPOCTPAHCTBE;
UCMOJIb30BaTh OTHOIIEHHE IUIOIAJeH IOBEpXHOCTEH U
00BbeMOB TOAOOHBIX (DUTYp TIPU PELICHUH 33/1a4;

- YMETh BBIYMCIATH T'€OMETPUYECKHE BEIMYMHBI (JJIUHA,
yToJ1, IUIOIA/Ab, 00bEM, IIIOIA/Ab MOBEPXHOCTH), UCTIONIB3YS
U3y4eHHbIE (POPMYJIBI U METObI

I1IK 1.3. BecTu y4eTHO-OTYETHYIO

JOKYMCHTAIUIO 110
TCXHUYCCKOMY O6CJIy}KI/IBaHI/II-O u
PEMOHTY MOJABEMHO-
TPAHCIIOPTHBIX, CTPOUTCIIbHBIX,
JIOPOKHBIX MaIIiH u
000pyTOBaHUS.

- ACMOHCTpalHs HAaBLIKOB O(I)OpMJ'IeHI/ISI JOKYMCHTAIUU 110 TCXHUYCCKOMY O6CJ'Iy)KI/IBaHI/IIO MNOABEMHO- TPAHCIIOPTHBIX,

CTPOUTCIIBHBIX, AOPOXHBIX MAallIWH U 060p}II[OBaHI/I$[
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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, MOPSATIOYHOCTU, OTKPBITOCTH, SKOHOMUYECKH AKTHUBHBIA W YYacCTBYIOIIUMU B
CTYJICHUYECKOM M TEpPPUTOpPUATIBHOM CaMOYIpPABIECHUU, B TOM YHUCIIE Ha YCIOBHUSAX 100pPOBOJIHUECTBA,
IIPOJYKTUBHO B3aMMOJEHCTBYIOIUI U YYaCTBYIOLUI B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aI1ii.

JIP.4 TlposBIsrOmMN U IEMOHCTPUPYIONTUH YBaXKCHUE K JIFOASM TPy/Aa, OCO3HAIOIIUNA 1IEHHOCTh
cooctBenHoro Tpyna. Crpemsmuiicis K (QOPMHPOBAHUIO B CETEBOM cpele JUYHOCTHO H
npoeccnoHaTbHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO CIEAa.

JIP.23 [Tomyuenne o0y4darommuMuUCs BO3SMOXKHOCTH CAMOPACKPBITHS M CaMOpeaTn3aIisl TNIHOCTH.

JIP.30 OcymecTBisomMid MOUCK W MCHOJAb30BaHUE HWH(OpMAIMK, HEOOXOIUMON IS
3¢ HEKTUBHOTO BHIMTOTHEHUS PA3IUYHBIX 33/1a4, TPOPECCUOHATBHOTO M IMYHOCTHOT'O PAa3BUTHSI.



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

Bup yuedHoii padoTbl

O0BEéM B yacax

O0béM o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOT0 peaMeTa 340
B TOM YHUCIJIE:
OCHOBHOE coJIep:KaHue 274
B TOM YHUCIJIE:
JIEKINH, YPOKH 172
IIPAKTUYECKHE 3aHSITHSI 102
IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COJIEPIKAHUE 32
B TOM YHCIIE!
TEOpETHUECKOe 00ydeHHE 20
MPAKTUYECKHUE 3aHSITUS 12
IIpoMe:kyTOUHasI aTTECTALUSA 34

IIpomesicymounas ammecmauyus 6 popme rxzamena (| cemecmp)

Ilpomescymounas ammecmavusn ¢ ghopme sxzamena (11 cemecmp)
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2.2. TemaTH4ecKHUii IJIAH U cojep:kaHue yueOHoH aucuumimubl (mpeamera) OY/1.07 MATEMATHUKA

1 2 3 4
dopmupyemble
KOMIICTCHIINHN
Conep:kaHue y4e0OHOro MaTepuasa, IpakKTU4ecKue 3aHATHS, Oo0bem (OK) n
HaumeHoBaHue pa3iesioB U TeM
caMoCTosITe/IbHAs padoTa 00y4aromuXxcs YacoB | JIUYHOCTHBIE
pe3yJIbTaThI
(JIP)
Paznea 1.
YucioBblie 1 OyKBEeHHbIE 14
BbIpakeHus. PazBurue noHaTHs o
ymcIIe.
BBenenue. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
OsznakomiieHHe oOyJamomuxcs ¢ ¢GopMamMH TeKylmed M MPOMEKYTOYHOH aTTeCTallWy,
OCHOBHOM M JOIOJIHUTEJIBHOM JIMTEPaTypol II0 Kypcy MAMCLMIUIMHBI W IPOBEACHUE
MHCTPYKTaXKa MO TEXHUKE OE30MaCHOCTH.
Tema 1.1.Yucna u BerunciacHus. Maremartnka B HayKe, TEXHUKE U IIPAKTUUYECKOM neaTenbHOoCTH. Llenu u 3anaun n3ydeHus 2
Bripaxkenus u npeoOpa3zoBaHusl. MaTeMaTHKH Npu ocBoeHuu crnenuainbHoctei CIIO.
JleiicTBUS HAZl OJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMU U
JeCATUIHBIMU po0smMu. [leiicTBus co creneHssMu.PopMysbl COKpaIIEHHOIO YMHOXEHHUS.
VYrpouieHne BbIpaXeHU.
Tema 1.2. HarypanbHbie, 1ieTbIe, Conep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
paloHaIbHbIE, UPPALlMOHAIbHbBIE Jennmocts nensix uncen. [lenenue ¢ octatkoM. Cpasrenus. Pemenue 3anad ¢ 2
qucia. 11eJI0YHMCIIEHHBIMU HEen3BeCTHIMU. HaTypanbHble, 11eble U pallOHAJIbHbIE YUCIIA.
Tema 1.3. JleiicTBUTENIBHEIC YHCIIA. Coaep:xanue yueOHOro MaTepuaJia JIP 2,4,23,30
[TpuOnmxeHHbIE BBIYUCIIECHUS. JeiictBurenpHbie yncna. ApudmMerndyeckue neicTBUs Haja ynciaMu. CpaBHEHHE YHCIIOBBIX
BbIpaXEHUI. Pelenne 3a1au ¢ 1eJI0YNCIEHHBIMY HEN3BECTHBIMU. OnpeaieieHue MOy 2
JNENCTBUTENBHOTO Uncia, cBoiicTBa Moayis. [Ipubnmxennsie Beruucienus. Haxoxaenue
NpUOJIMKEHHBIX 3HAUEHUH BEIMYMH U TIOTPEIIHOCTEH BHIYMCIEHUH (aOCOIIOTHON U
oTHOCUTeNbHOM). [TpuOarkeHHbIe BHIYMCICHUS U pellIeHre TPUKIIaJHBIX 3a/1a4.
Tema 1.4. [IpakTuueckoe 3aHsTHE Copaepxxanue yyeOHOIro MaTepmuasa 5 JIP 2,4,23,30
Nel «Ywciia v BBIYMCIEHUS» IIpaktnueckoe 3ansatue Nel o teme «Hucna v BBIYUCIEHUS»
Tema 1.5.JIunelinble paBHEHUS U Copepxxanue yueOHOIro MaTepuaJa 2 JIP 2,4,23,30
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1 2 3 4
HepaBeHCTBa. CUCTEMbI TMHEHHBIX Jlunelinble, KBaIpaTHbIC, IPOOHO-IMHEHHBIE ypaBHEHHS U HepaBeHCTBA. CIIOCOOBI peleHus
YpaBHEHU. CHCTEM JINHEHHBIX ypaBHEHUM. CUCTEMBbI JIMHEHHBIX HEPABEHCTB.
Tema 1.6. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
No2 «JIuneliHble ypaBHEHUS U [IpakTrueckoe 3anatue Ne2 no teme «JIMHEiHbIE ypaBHEHHS U1 HEPABEHCTBA 2
HEPABEHCTBA»
Tema 1.7. Pemenue IIpodeccnoHaLHO-OPMEHTHPOBAHHOE COIeP:KAHUE OK 01
npoeCCHOHATBHBIX 3ajad. ITpocThie IpOLEHTHI, pa3Hble CIOCOObI UX BbIunciaeHUs. Cll0)KHbIE POLEHTHI. [Ipo1eHThI B 2 JIP 2,4,23,30
npodecCHOHATIBHBIX 3aJayax.
Pazpen 2. 5
DYyHKIUH.
Tema 2.1. Onpenenenue 4nciaoBon Copepxxanue yueOHOIro MaTepuasa JIP 2,4,23,30
(GyHKLINU ¥ clIOCOOBI ee 3a/1aHusl. Oynkuuu. O6acTh onpeieieHns 1 MHOXKeCTBO 3HaueHuil. ['padux ¢pynkuuu. [locrpoenue
CaoiicTBa (yHKIHU. rpaduKoB QYHKIUH, 3aJaHHBIX Pa3MTUYHBIMU crioco0amu. CBOMCTBA (DyHKIIHA:
MOHOTOHHOCTb, YETHOCTh M HEYETHOCTD, IEPUOANYHOCTb, OTPaHUUYEHHOCTh. [IpoMexxyTku
BO3pACTaHMA U YObIBaHMsI, HAaHOOJIbIIIEE M HANMEHbIIIEEe 3HAYCHHUS, TOUKH IKCTpPEMyMa
(JIoKaNMbHOTO MAaKCUMyMa U MUHUMYMA). Buinykiocmo ¢hynxyuu. I'padudeckas 2
uHTepnpeTanys. [[pumeps! (yHKIMOHATBFHBIX 3aBUCUMOCTEH B peaibHBIX MpoIeccax u
spneHusx. I Ipeo6pazoBanus rpauKoB: MapauleIbHbII IEPEHOC, CAMMETPHUS OTHOCUTEIBHO
ocell KOOpJMHAT U CUMMETPHUS OTHOCUTENILHO Hayaia KOOpJAUHAT, CHMMETPHUS OTHOCUTEIIBHO
npsAMOM Y = X, pacmsaoicenue u cocamue 80016 ocetl Koopounam. IToHATHE 0 HETIPEPBIBHOCTH
Gynkuuu. OcrosHble meopemvl 0 HenpepbleHbIX PYHKYUSX.
Tema 2.2.Pemenne 3aau. Copepxanue yueOHOro Mmarepmuasa JIP 2,4,23,30
CrenenHast QyHKIMS C HaTypaJlbHBIM MIOKa3aTelIeM, €€ CBOMCTBA U rpapuK. BepmukanvHule u
20pU30HmManbHble acumnmomol epaguxos. I paguxu OpoOHO-TUHEUHbIX 2
@yuxyuii.IloxazarenbHast pyHKIMA (3KCIIOHEHTA), ee cBoiicTBa U rpaduk. Jlorapudpmuueckas
¢GyHK1Us, ee CBOWCTBA U IpaduK.
Tema 2.3. OOparHas QpyHKIuS. Copaepxxanue yyeOHOIro MaTepmuasa JIP 2,4,23,30
Crnoxnas ¢pyHkuus (komno3unus). Bzaumuo oOpatubie pynkunn. O65acTh onpeneaeHus 1 2
o0nacTh 3HaueHM oOpatHoii pyHkumu. I'paduk oOpatHoii pyHkuun. Haxoxnenue GpyHkimm,
00paTHO TaHHOM.
Tema 2.4. [IpakTuueckoe 3aHsTHE IIpojeccnoHaIbLHO-OPHEHTHUPOBAHHOE COAEPIKAHUE 5 JIP 2,4,23,30
Ne3 «DyHKIHMY. [Tpaktndeckoe 3aasTue No3 o teme «DyHKITHIY.
Pasznen 3. 32
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1 2 4
Tpuronomerpus.
Tema 3.1. Yucioast OKpy>KHOCTb. CopnepxxaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
Yucnosast OKpyKHOCTb. UMCII0Bast OKPYKHOCTh HA KOOPAMHATHOM INIOCKOCTH.
Tema 3.2. Cunyc u kocunyc, TanreHc | Cojep:kanue yueOHOro MaTepuaJia JIP 2,4,23,30
1 KOTaHI'€HC. CuHYyC, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCIa.
Tema 3.3. Tpuronomerpuueckue CopepxaHue y4eOHOIro MaTepuasa JIP 2,4,23,30
(YHKIIMU YUCIOBOTO apryMEHTA. CuHyc, KOCUHYC, TAaHT'€HC, KOTAHT€HC POU3BOJIBHOTO yria. Panuannasa mepa yria. Cunyc,
Tpuronomerpuueckue GyHKIUU KOCHUHYC ¥ TAHT€HC CYMMBI U Pa3HOCTH ABYX yIJIoB. CHHYC U KOCUHYC JBOMHOIO yIua.
YTJI0BOI'O apryMeHTa.
Tema 3.4.Ilpaktuyeckoe 3ansatue Ne4 | Comep:kaHue y4eOHOT0 MaTepHasa JIP 2,4,23,30
«HucnoBast OKpyKHOCTBY. ITpakTueckoe 3anstue Ned no teme «HucaoBast OKpy>KHOCTbY.
Tema 3.5.OyHKIIH y=COSX, Y=SINX Copeprxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30
ux cBoiicTBa u rpadpuku. yHKIUU Tpuronomerpuueckue GyHKIMU y=COSX, Y=SINX, UX CBOICTBA U rpaduKu, IEPUOJUIHOCTD,
y=10X, y=CtgX ux CBOWCTBA U OCHOBHOU mepuoj. TpuroHomerpudecknue GyHKIuu y=tgx, y=CtgX, ux CBONCTBa U TpauKH,
rpaduKu. NEPUOANYHOCTb, OCHOBHOM NEPUOI.
Tema 3.6. OOpaTHbIC Coaep:xanue yueOHOIro MaTepuaJia JIP 2,4,23,30
TPUTOHOMETpHUUYECKHE (DYHKIUH. ApKCHHYC, apKKOCUHYC, apKTaHI€HC, apKKOTaHTeHC yncia. OOpaTHbIe TPUTOHOMETPHUYECKUE
(GYHKIIMH, UX CBOWCTBA U IpaQUKH.
Tema 3.7. IIpeoOpazoBaHue Copepxxanue yueOHOro MmaTepuasa JIP 2,4,23,30
rpa¥KOB TPUTOHOMETPUUYECKUX [Tpeo6pazoBanue rpaduKOB TPUTOHOMETPUUECKUX PYHKIINHA, TPUMEHEHNE T€OMETPUUECKUX
GyHKIHH. npeoOpa3oBaHuil (CABUT U Jeopmalius) Mpu nocTpoeHnu rpadpukos. ['apmonnyeckue
Kosie0aHus. Penienne npukiagHbIx 3a1a4.
Tema 3.8.IIpaktuyeckoe 3ansarTue Ne5 | Coaep:kaHue y4eOHOIo MaTepuaa JIP 2,4,23,30
«['padpuxu 0CHOBHBIX [TpakTrueckoe 3ansTue Ne5 no teme «I'paduku OCHOBHBIX TPUTOHOMETPUUYECKUX (PYHKIIHID.
TPUTOHOMETPUUYECKUX (DYHKLIUI».
Tema 3.9. Tpuronomerpuueckue Copaepxxanue y4yeOHOro MaTepuasa JIP 2,4,23,30
(GYHKIIMU CYMMBI M pa3HOCTH OcHoOBHBIE TPUTOHOMETpHUUECKUE TOKAECTBA. DopMyIibl ipuBeneHUsA. POpMyYIIbl CIOKEHUS.
aprymMeHToB. OCHOBHbIE ®opmynsl yaBoeHHs. Dopmynvl noro6uHHo20 Yyeaa. Buipaoicenue mpuzconomempuyeckux
TPUTOHOMETPUYECKHE TOKIECTBA. @yHKYULL Yepe3 ManeeHc NONOBUHHO20 apeyMeHmda.
Tema 3.10. IIpeoOpa3oBanue cymm u | Coaep:kaHue yuedOHOro MaTepuasa JIP 2,4,23,30
npou3BeeHni Tpuronomerpuueckux | [IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (QYHKIUI B MpOU3BEIEHHE U IPOU3BEICHUS B
byHKIH. CyMMY.
Tema 3.11. IIpakTnueckoe 3ansTue IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE JIP 2,4,23,30
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Ne6 «IIpeobpazoBanue [Tpaktuyeckoe 3anstue Ne6 o teme «lIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUIN.
TPUTOHOMETPUUYECKUX BBIPAKEHUI.
Tema 3.12. [Ipocreiimue Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
TPUTOHOMETPUUYECKUE YPAaBHEHUS U [Tpocreiimue TpuroHoMeTpu4ecKue ypaBHeHus. Pelenns TpuroHoMeTpu4eckux ypaBHEHU. 9
HEPaBEHCTBA. Ipocmetiwue mpueconomempuyeckue nHepaserncmea.CrnocoObl pelIeHUs TPOCTEUIINX
TPUTOHOMETPUUYECKUX YPABHEHUHN M HEPABEHCTB.
Tema 3.13. OcHOBHBIE METO/IBI Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
peLeH s TPUTOHOMETPUUYECKHUX Pemienue TpUroHOMETPUYECKHX YPABHEHUI C MOMOILBIO YHUCIOBOW OKPYKHOCTH; pelleHUE
ypaBHeHH. OTHOPOTHBIE TPUTOHOMETPHUYECKUX YPaBHEHHH C TOMOIIBI0 OCHOBHBIX METOJOB: 3aMEHBI MEPEMEHHOH, 9
TPUTOHOMETPUUYECKUE YPABHEHHUS. pa3JIOKEHUS] HAa MHOXKUTENW. PelieHue OJHOPOIHBIX TPUTOHOMETPHUUECKUX YpaBHEHUH.
[Ipumenenne ¢Gopmyn mpeoOpa3oBaHUS TPUTOHOMETPHUUECKUX (DYHKIMHM TIPH peIIeHUU
TPUTOHOMETPUUYECKUX YPAaBHEHUH.
Tema 3.14.1IpakTuueckoe 3aHaTue Copeprxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30
Ne7 «Tpuronomerpudeckue [Tpaktuyeckoe 3ansTue Ne7 1o reme « TpuroHoMeTpuyeckrue ypaBHEHUS! U HEPABEHCTBAY. 2
YpaBHEHHSI 1 HEPABEHCTBAY.
Tema 3.15. Pewienue IIpodeccnonabHO-OPHEHTHPOBAHHOE COJAEPKAHNE K 1.3.
npodeccuoHaNbHbIX 3a/1a4. [IpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BbIpakeHUU. PopMmyna mepexona OT CyMMBbI ABYX JIP 2,4,23,30
GyHKIMH ¢ pa3nuyHbBIMH KO3()(UIMEeHTaMU B OJHY U3 TPUTOHOMETPHUYECKHX (DYHKIHI. 2
Pemenne THMOBBIX 3a7ady Ha TpUMEHEHHE (GOPMYNT NPH TPeoOpa3oBaHUM BBIPAKEHHA.
Vcnonp30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKLIMHU B MPO(eCCHOHAIBHBIX 33/1a4ax.
Tema 3.16.1IpakTuyeckoe 3anarue Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
Ne8 «Tpuronomerpudeckue [Tpaktuyeckoe 3ansaTue Ne§ o treme « TpuroHomerpudeckue GyHKIUN. 2
GyHKIUNY.
Paznea 4.
Havana maTemaTn4eckoro 16
anaausa. [lpousBognas pyHkuum.
Tema 4.1. Yucnoseie Copepxxanue yueOHOIro MaTepuasa JIP 2,4,23,30
nocneaoBarenbHOCTH. [Ipenen Onpenenenre YUCIOBOM MOCIEN0BATENBHOCTH. [[puMepbl YMCIOBBIX MOCIEI0BATEIILHOCTEN.
YHCIIOBOM MMOCIE10BaTEILHOCTH. CriocoObI 3a1aHUS U CBOMCTBA YUCIIOBBIX MTOCIIEI0BATEIbHOCTEN. BhIuncieHne 4ieHoB
[Ipenen pynkumu. nocnenoBarenbHocTH. [loHsATHE O TIpenene nocienoareabHocTU. CylllecTBOBaHUE Mpeaena 2

MOHOTOHHOM OrpaHHUYEHHOH MMOCIIeA0BATEILHOCTH. [IJTMHA OKPY)KHOCTH U ILJIOIIAIh KPyTa
KaK TpeJielibl MOCIeA0BaTeIbHOCTEH. beckoHeuHO yObIBatoIas reOMeTpUYIecKast POrpeccHs
u ee cymma. Teopemsl 0 npedenax nociedosamenvuocmeli. Ilepexod k npedenam &
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Hepagencmeax. CyMMHpPOBaHUE M0OCiIe0BaTeNbHOCTEN. [ToHSITHE O HEIPEPBIBHOCTU
bynkuuu. OchosHvle meopemul 0 Henpepblghvlx pyukyusax. [lonamue o npedene ynxkyuu 6
mouke. Ilosedenue ¢hynxyuil na beckoneynocmu. Acumnmomal.
Tema 4.2. Onpenenenue Coaep:xanue yueOHOT0o MaTepHaJia JIP 2,4,23,30
IIPOU3BOJHON. Brruncnenue [TonsiTe o mpou3BoAHON PyHKIMH, PUZNIECKUNA U TECOMETPUIECKUN CMBICI TIPOU3BOTHOM.
IIPOU3BO/IHBIX. Juddepenuman Gpynxuuu. [IponsBoaHble CyMMBI, pa3HOCTH, IPOU3BEICHHS U YACTHOTO.
[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTApHBIX (yHKIWH. Bropas npousBoaHas. Bropas
IpOM3BO/IHAs U ee pusnueckuil cMpica. HaxoxaeHue ckopocTu s mpouecca, 3aaHHOro
dbopmyioii u rpadukom. BeraucieHre mpon3BOIHBIX.
Tema 4.3. [ludpdepennupoBanne Copnepixanue y4eOHOro MaTepuasa JIP 2,4,23,30
CIIOKHOU ()YHKITHH. IIpoussoonvie croschotl (komnozuyuu) u oopamnou ynxyui. Croxxaas QyHKIUsS
JuddepenunpoBanue odpaTHOM (xommozutus Gyukiwii). Juddepenmposanne dpyukimn y = f(kx+m).
byHKIHN.
Tema 4.4. [IpakTuueckoe 3aHsATHE IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePsKAHUE JIP 2,4,23,30
Ne9 «[IpomsBoanast GyHKIHNY. [TpakTrueckoe 3ansatue Ne9 no teme «IIponsBogHas GyHKIIMN.
Tema 4.5. YpaBHenue kacarenbHoil kK | Coep:kaHue yueOHOro MaTepuaa JIP 2,4,23,30
rpaduKy QyHKIHH. VYpaBHeHUe KacaTeNbHOU K TpapuKy QYHKIMU. AITOPUTM COCTABIICHUS YPaBHEHUS
KacaTeNbHOU K rpaduKy QyHKIUH.
Tema 4.6. IIpumenenue npoussoguoil | Coaep:kaHue y4eOHOro MaTepuaa JIP 2,4,23,30
IUIsL MiCCTIeTOBaHUs (yHKIIHU. [TpuMeHeHne POU3BOTHON K MCCIIEIOBAHNIO (DYHKIIMIA U TIOCTPOCHUIO TPAPHKOB.
BeprukanbHble 1 TOPU30HTAIBHBIE ACUMITOTHI TpaduKoB. I paghuxu OpobHo-1uHeliHbIX
Gdynxyuil.
Tema 4.7. Ilpumenenue npoussoguoil | Coaep:kaHue y4eOHOro MaTepuaa JIP 2,4,23,30
TSl HAXOKACHUST HAMOOJBIINX U Hcrionp30Banue MPOU3BOAHBIX TPH PEIICHUN YPaBHEHUI U HEPABEHCTB, TEKCTOBBIX,
HAaMMEHBIINX 3HAUYCHUH BEJINYHH. (GU3MUECKUX U TEOMETPUUYECKHX 3a7a4, HaX0XKJICHUH HauOOJIbIINX U HAUMEHBIINX 3HAUYCHHH.
[TpuMepbI HCTIOTB30BaHMS IPOU3BOTHON JJIST HAXOXKICHUS HAWITYUIIIETO PEIICHHS B
NPUKIAJHBIX 331a4ax. HaxoxkieHrne cKopocTu A polecca, 3a1aHHOro (GopMysion win
rpaduKoM.
Tema 4.8. [IpakTuueckoe 3aHsTHE Copaepxxanue yyeOHOIro MaTepmuasa JIP 2,4,23,30

NelO «ITpumenenne mpou3BOgHON
GyHKIHN.

[Tpaktuueckoe 3anstue NelO o reme«lIpuMeHeHre MPON3BOTHON (YHKITUN.
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Paspean S.
I'eomeTpusi. [IpsiMble U MJIOCKOCTH 32
B IIPOCTPAHCTBe.
Tema 5.1. Axcuomsl crepeomerpur, | Coaep:kanue yueOHOro MaTepuasia OK 04
HEKOTOPBIE CIIEICTBUS U3 HUX. I"'eomeTpus Ha ruiockocTH. [IpsiMble U MIIOCKOCTH B TpOCTpaHcTBE. OCHOBHBIE MOHATUS JIP 2,4,23,30
cTepeoMeTpuu (TOoUKa, MpsiMast, INIOCKOCTh, IPOCTPAHCTBO). [lonsamue 06 akcuomamuyeckom 2
cnocobe nocmpoenus ceomempuu. bpeitH-puHr «lIpuMeHeHne akcuom CTepeoMETPUN U UX
CIIEICTBUIY.
Tema 5.2.IlpakTudeckoe 3aHITHE Copepxanue yuyeOHOro MaTepuasa JIP 2,4,23,30
Nell «IIpumenenue akcuom [Ipaktuueckoe 3anstue Nell no reme«lIpuMeHeHre akCUOM CTEPEOMETPUI» 2
CTEPEOMETPUI.
Tema 5.3. IlapamnensHocTh NpsMbIX, | Comep:kaHue y4eOHOTO MaTepHAaja JIP 2,4,23,30
MPSIMON U TUIOCKOCTH. B3aumHoe pacnionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, TapAIIICIIbHbBIE
[TapanmnenbHOCTb IIIOCKOCTEN. U cKpeuBaromuecs npsaMsle.llapannensasie npsMbie B mpocTpaHcTse. [lapamnensHocTh 2
IIPSIMOM U INIOCKOCTH, IPU3HAKU U CBOMCTBA. PacCcTosiHME MEX Ay napajlieIbHbIMU
IUIOCKOCTAMU. B3auMHoe pacnonoxenue IByX miockocteil. [lapainenbHOCTh IIIOCKOCTEH,
IIPU3HAKYU U CBOMCTBA. TeopeMbl 0 napaJuIebHbIX MIIOCKOCTSIX.
Tema 5.4. [IpakTiueckoe 3aHsATHE Copepxanue yueOHOro MaTepuasa JIP 2,4,23,30
Nel2 «[lapannenbHOCTh NPSMBIX U [TpakTrueckoe 3ansaTue Nel2 no reme«llapamienbHOCTh IPSIMBIX U IIJIOCKOCTEM». 2
IIJIOCKOCTEMN.
Tema 5.5.CkpemuBaronyecs Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
IPSIMBIE, YTOJI MEKIY MPSAMBIMH. PaccTosHre Mexny CKpeIMBaOIUMUCS NpsAMbIMU. ONpeaeeHue CKPEeIUBAIOIIUXCSI 2
HpsIMBIX, 0003HaYEHHE, IPU3HAK CKPEIINBAIOIINXCS MPSAMBIX. YTOJI MEXAY NPSIMbIMU B
IIPOCTPAHCTBE.
Tema 5.6.1IpakTrueckoe 3aHsTHE Copepxanue yueOHOro MmaTepuasa 5 JIP 2,4,23,30
Nol3 «Yron Mexay npsSIMbIMI. ITpakTrueckoe 3ansaTre Nel3 mo TeMe«YToa Mex1y TPSIMbIMU.
Tema S.7.Terpasap u Copaepxxanue yueOHOro MmaTepuasa
napasienenunesn. Pemenue 3amgad. Onpenenenne TeTpadapa, napamnenenunena. CpoiicTBa napamienenumnena. [loctpoenne 2 JIP 2,4,23,30
ceyeHuil. Penienue TMIOBBIX 33184
Tema 5.8. IIpakTuueckoe 3ansTHE Copaepxxanue y4eOHOro MaTepuasa 2 JIP 2,4,23,30
Nel4 «Terpasap. Ilapamnenenunen» | Ilpaktuueckoe 3anstre Nel4 no teme«Terpasap. [lapamnenenuneny
Tema 5.9. [leprieHIUKyIAPHOCTH Copaepxxanue y4yeOHOIro MaTepuasa 5
IIPSIMON U TUIOCKOCTH. YTOJI MEXKAY ITepecekaromuecs, napauleIbHble U CKPEIIMBAIOIINECS IPSAMBIE. YTOJI MEKIY NPSIMBIMU B JIP 2,4,23,30
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IPSIMOM U TIOCKOCTBIO. npoctpanctse. [leprnenaukynsapHocTs npsiMbIX. [lapamienbHOCTh U NEPIEHIUKYISIPHOCTD

IPSAMOM U TIOCKOCTH, IPU3HAKU U cBOMCTBA. [lepneHIuKysp u HaKJIIOHHAs K IUIOCKOCTH.

VYrois Mexay NpsAMOM U IUIOCKOCTBIO. PacCTOsIHUSA OT TOYKHU 110 INIOCKOCTH. PaccTostHue ot

npsAMOi 10 rtockoctu. TeopeMa o Tpex neprneHauKyispax. Paccrosnue mexny

napauIeJbHBIMU IIJIOCKOCTSIMU. PaccTosiHue MeXy CKpelMBaIOIIMMHUCS IPSIMBIMU
Tema 5.10.IIpakTrueckoe 3aHsTHE CopnepixaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
Nel5 «llepnennukymsp u [TpakTueckoe 3ansaTue NelS o reme«l leprieHIUKyIIsIp U HAKIIOHHBIEY. 2
HaKJIOHHBIEY.
Tema 5.11./IByrpansslii yroi. Copepxanue yuyeOHOro MaTepuasa JIP 2,4,23,30
[lepneHuKyIsIPHOCTD IJIOCKOCTEH. [lepneHAuKyISIPHOCTD MJIOCKOCTEH, MPU3HAKU U CBOMCTBA. JIByrpaHHBI yroJil, TMHEHHBIH 2

yroJl ABYTPaHHOIO yria. Yo MeXIy IIIOCKOCTSIMHU.
Tema 5.12.1IpakTrHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Nel6 «llepnennukynsipHbie [TpakTueckoe 3ansaTue Nel6 no reme«lleprieHUKyIIpHBIE IIOCKOCTH. 2
IJIOCKOCTI».
Tema 5.13. U300paxenue IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJePKAHME JIP 2,4,23,30
IIPOCTPAHCTBEHHBIX (PUTYD. [TapannensHoe npoekTHpoBanue. OpTOroHaaIbHOE NPOEKTUpOBaHUeE. [11owaos

OpPMO2OHANILHOU NPOEKYUU MHO20Y20abHUKA. VI300paskeHne NpoCTpaHCTBEHHBIX QUTYP. 2

Llenmpanvnoe npoexmuposanue. B3auMHOe pacroyiokeHUe MPOCTPAHCTBEHHBIX (QUTYP.

[TpsiMble M IJIOCKOCTH B apXUTEKTYpPE U CTPOUTEIILCTBE.
Tema 5.14. [IpakTuueckoe 3aHsATHE Copepxanue yueOHOro MaTepuasa JIP 2,4,23,30
Nel7 «IIpoctpancrBennbie purypbl». | [Ipaktuueckoe 3anstue Nel7 «[IpocTpaHcTBEHHbBIE PUTYPBI». 2
Tema 5.15.TIpakTrueckoe 3aHsTHE Copepxanue yueOHOro MaTepuasa 2 JIP 2,4,23,30
Nol8 «CrepeomeTpusi» [Tpaktuueckoe 3anstue Nel8 o reme«CrepeoMeTpus»
Tema 5.16.06061meH1e 1 Copepxanue yueOHOro MmaTrepmuasa OK 06
CHCTEMAaTH3aIMs 3HAHUH. O6o0menue u cucreMaruzarus 3nanuid. [logsenenue utoros 3a | cemectp. JIP 2,4,23,30

2

IIpoMeKyTOYHAs aTTECTALUS 18
Paznea 6.
YucioBbie H OyKBEHHbIE o4
BbIpaskeHns. CTeneHn U KOPHH.
Tema 6.1. KopeHb N-HOII cTeneHM. CoaepxxaHue y4yeOHOro MaTepuasa 2 JIP 2,4,23,30
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OsznakomiieHne oOy4amomuxcs ¢ ¢GopMamMu TeKylmled M NPOMEXKYTOUYHOM aTTecTalluy,
OCHOBHOM M JIOTNOJHUTEIIHOW JMTEpaTypod IO Kypcy JAUCUUIUIMHBL W IPOBEIEHUE
MHCTPYKTaXKa M0 TEXHUKE O€30MaCHOCTH.
Kopens cTenenn n > 1 u ero cBoiicTBa. PeneHne yrpaxHEeHUM ¢ UCIOJb30BAHUEM CBOMCTB
KOpHSI N-HOW CTEIIEHMU.
Tema 6.2. IIpeoOpazoBaHue CopnepixaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
BBIpAXEHUH, coepKalux paaukanbsl. | CTeneHb ¢ pallMOHAIBHBIM [10Ka3aTelleM U ee cBoiicTBa. [loHsTHE O cTenenu ¢
JeHCTBUTENbHBIM IIOKa3aTeneM. CBOWCTBA CTENEHHU C IEHCTBUTEIbHBIM [10Ka3aTEIEM.
[IpeoOpa3zoBanus BIpaXEHUN, COACPKAIIMX paUKaibl. JIeiiCTBUS Hall CTENEHIMH C
JeMCTBUTENBHBIMU MOKa3aTesiMu. O000IIeHUE TOHATHS CTeTIEHU. T0XK/1eCTBEHHbIE
npeoOpa30BaHMsl CTETICHEH C IEHCTBUTEIbHBIMU MTOKA3aTEIISIMHU.
Tema 6.3. Dyuxiun Y = Q/; Hx Coaep:xanue yueOHOro MaTepuaJia § } JIP 2,4,23,30
. Onpenenenne GyHKINHU, rpadUK U CBOUCTBA (DYHKITHIA.
CBOWCTBA M TpaduKu.
Tema 6.4. [IpakTuueckoe 3aHsATHE Copeprxanue y4eOHOIro MaTepuasa JIP 2,4,23,30
Nol9«Panukaibry. [Tpaktuueckoe 3anstue Nel9 no reme«Panuxansy.
Tema 6.5.Crenennbie GyHKIUY. Copepxxanue yuyeOHOIro MaTepuasa JIP 2,4,23,30
Onpenenenue creneHHol GpyHKuuU. CreneHHas (yHKIMS C HAaTypaJlbHbIM OKA3aTeJeM.
Tema 6.6.Cterniennbie QyHKIINH, UX Conep:xanue yueOHOro MaTepuaJia JIP 2,4,23,30
CBOMCTBa, rpauKu. I'paduxu u cBoiicTBa creneHHbIX ¢pyHKUui. [TocTpoenne rpadukoB cTeNeHHbIX QYHKINH.
Crenennast GyHKIMSI C HATYPAJIbHBIM MTOKa3aTelieM, €€ CBOMCTBA U IpaduK.
Tema 6.7.Pemenne IIpodeccnonabHO-0PHEHTUPOBAHHOE COAEPIKAHUE OK 01
npoeccnoHaIbHBIX 3ajJau. Pemienne nppanmoHaIbHBIX YypaBHEHUN. PelieHne npukiaaHeIx 3a1a4. JIP 2,4,23,30
Tema 6.8.1IpakTrueckoe 3ansTHE Copepxanue yueOHOro MmaTepuasa JIP 2,4,23,30
Ne20«CteneHr 1 KOpHU». [Tpaktrueckoe 3ansTue Ne20 o reMe«CTeneHu 1 KOPHUY.
Tema 6.9.ITokazarenpHas ¢pyHkius ee | Comep:kaHue y4eGHOT0 MaTepHasa JIP 2,4,23,30
CBOMCTBa U rpaduK. [ToxazarenbHast pyHKIMS (IKCIIOHEHTA), ee cBoiicTBa U rpaduk. [loctpoenue rpaduxos
NoKa3aTeabHbIX (DYHKIMH, CXOJCTBO M pa3inyre CBOWCTB rpaduKoB.
Tema 6.10. [IpakTnueckoe 3aHsATHE Copaepxxanue y4yeOHOro MaTepuasa JIP 2,4,23,30
Ne21 «Iloka3zarenbHas QYHKIHS. [Tpaktuyeckoe 3anstue Ne21 no teme «IlokazaTenbHast QyHKIUS».
Tema 6.11. [lokazarenbHble Copnepxxanue yyeOHOro MmaTepuasa JIP 2,4,23,30
YpaBHEHHSI. OmnpeneneHne NoKa3aTeabHOr0 YpaBHEHUS, ClIOCOObI pelIeHUs T0Ka3aTeIbHbIX YPaBHEHHI.
Tema 6.12. IIpakTnueckoe 3aHsTHE Copepxxanue yueOHOIro MaTepuaJa JIP 2,4,23,30
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Ne22 «Iloka3zarenbHble ypaBHEHUS. ITpakTueckoe 3ansaTue Ne22 no treme «lloka3arenbHble ypaBHEHUS.
Tema 6.13. [loka3zarenbHble CopnepxxaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
HEpaBEHCTBA. Omnpenenenne NOKa3aTeIbHOTO HEPABEHCTBA, CIOCOOBI PEeIICHHS MTOKa3aTeIbHBIX HEPABEHCTB.
Pemienue noka3aTesbHbIX YPaBHEHHH U HEPABEHCTB Pa3JIMYHBIMU CIIOCOOAMH.
Tema 6.14.1IpakTuueckoe 3anarue Copaepxxanue yueOHOIro MaTepuasa JIP 2,4,23,30
No23 «Iloka3zarenbHble HepaBeHCTBay. | [IpakTuueckoe 3anstre No23 no teme «llokazarenbHble HEPABEHCTBAY.
Tema 6.15.ITousiTue norapudma. Coneprxanue y4eOHOro MaTepuasa JIP 2,4,23,30
Jlorapugm uyncna. OcHOBHOE JJorapu(pMUIECKOE TOKAECTBO.
Tema 6.16. Jlorapudmuueckast Copepxxanue yuyeOHOIro MaTepuasa JIP 2,4,23,30
¢dbyHKIMS, ee CBOiicTBa U rpaduk. Jlorapudmuueckas QyHKIMA, ee CBOWCTBA U rpaduK.
Tema 6.17.1IpakTrHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Ne24 «I"paduxu norapupmMuaecKux [Tpaktyeckoe 3anstue No24 o teme «I paduku morapupMudeckux GyHKIHI».
byHKIHI.
Tema 6.18.CoiicTBa norapumos. Copeprxanue yueOHOIro MaTepuasa JIP 2,4,23,30
Jlorapugm npousBeeHNs, YACTHOT' 0, CTENEHU; IIEpeX0/1 K HOBOMY OCHOBAHHUIO. JlecATHUHBIN
Y HaTypaJIbHBIN JOTapu(MBbl, YHCIIO €.
Tema 6.19.1IpakTudeckoe 3anarue Copepxxanue yueOHOro MmaTepuasa JIP 2,4,23,30
Ne25 «Jlorapugmei». [TpakTugeckoe 3anstue No25 o Teme «Jlorapudmsny.
Tema 6.20.Pemenue 3anau. Copepxanue yueOHOro MmaTepuasa JIP 2,4,23,30
[TpeoOpa3zoBaHus BbIpaXEHUH, BKIIOUAIOIUX apUPMETHUECKHUE OTIEpaIluH, a TAKKe
OTIepallrIo BO3BEICHNUS B CTEIIEHb U Ollepaluio JorapudmupoBanus. HaxoxaeHue 3HaueHuit
jorapudma 1o npou3BOJILHOMY OCHOBaHHUIO. [lepexoa oT 0AHOr0 OCHOBAHUS K JPYTroMy.
Beruucnenue u cpaBHeHue orapudmos. Pemenue ynpaxHeHUI Ha HCIOJIb30BAHNE CBOMCTB
jorapu(pMoB, IPUMEHEHUE KAIbKYISATOPOB /17151 BEIUUCICHUS
aorapugmo.JlorapudmupoBaHue ¥ NOTEHIIMPOBAHUE BBIPAKECHUH.
Tema 6.21. Jlorapudmuueckue Copaepxxanue y4yeOHOro MaTepuasa JIP 2,4,23,30
YPaBHEHUS. Onpenenenue norapudmuyeckoro ypapHenus. Croco0s! perieHuit jorapuGMuaeckux
ypaBHeHUH. Pemenune norapuMudecKkux ypaBHEHHH pa3HbIME criocobamu. OmnpeneneHue
JOrapu(pMHUECKOTO HEPABEHCTBA, CIIOCOOBI €ro peeHus. Pemenue sorapupMudeckux
HEPABEHCTB.
Tema 6.22.Jlorapupmuueckue Copnepxanue yueOHOro MmaTepuasa JIP 2,4,23,30

HEPaBEHCTBA.

Onpenenenne morapuMUIECKOr0 HEPABEHCTBA, CIIOCOOKI €ro perieHus. Pemenne
norapuMHUYECKUX HEPABEHCTB.
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Tema 6.23.1IpakTudeckoe 3anarue Copaepxxanue yueOHOTro MaTepuasa JIP 2,4,23,30
No26 «Jlorapudmuyeckue [TpakTrueckoe 3ansaTue Ne26 o teme «JlorapupmMuueckue ypaBHEHUS. 2
YpaBHEHHSI.
Tema 6.24.1IpakTudeckoe 3aHaTHe CopnepixaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
Ne27«Jlorapudmuueckue [Tpaktuyeckoe 3anstue Ne27 no Teme «Jlorapupmudeckne HepaBeHCTBAY. 2
HEPaBEHCTBAY.
Tema 6.25./Tuddhepennuporanue Conep:xanue yueOHOro MaTepuaJia JIP 2,4,23,30
nokasarenbHOU U norapudgmuueckort | Juddepenurpoanue nokasareabHou U jorapupmMudeckon GyHKIUH. 2
byHKIHH.
Tema 6.26.Peiienue IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePsKAHUE OK 01
npoeCCHOHATBHBIX 3ajad. Jlorapugmmueckas criupaib B apXUTEKTYpe U CTPOUTENbCTBE. Perienue 3a1aq mo teme 2 JIP 2,4,23,30
«Jlorapudmuueckne ypaBHeHUS U HEPABEHCTBAY.
Tema 6.27.1IpakTuueckoe 3anaTue Copepxanue yueOHOTro MaTepuasa 9 JIP 2,4,23,30
No28«Jlorapudmuueckast ynkuusi». | [Ipakruueckoe 3anstre Ne28 no teme «Jlorapudmuueckas GyHKIuN.
Pasznen 7.
Havyana maTemaTuieckoro 20
anaausa. MaTerpasn u ero
NpUMeHeHHe.
Tema 7.1.I1epBooOpazHasi. Copepxanue yueOHOro MmaTepuasa JIP 2,4,23,30
[TepBooOpa3zHas. IlepBooOpa3Hble aeMeHTapHbIX QyHKIMHA. [IpaBuiia BerunciaeHus 2
epBOOOPA3HBIX.
Tema 7.2.Brruncnenue Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
HEOIPEEIEHHOI0 UHTErpasa. Heonpenenenusiit MHTErpai u ero cBoiictBa. OCHOBHBIE (POPMYJIIbI HHTETPUPOBAHUS, METO 2
HENOCPEJICTBEHHOTO UHTETPUPOBAHMUSI.
Tema 7.3.1IpakTHueckoe 3aHsATHE Copepxanue yueOHOro MmaTepuasa 5 JIP 2,4,23,30
No29«HeonpeneneHHbI HHTETpa». ITpakTueckoe 3anatue Ne29 no teme «HeonpeneneHHbI HHTErpa.
Tema 7.4.0npeneneHHbIil HHTETpa, Coaep:xanue yueOHOro MaTepuaJia JIP 2,4,23,30
dhopmyna HetoTona-JleitoHua. [Tnomanes kpuBoauHEHHOM Tpanenun. [lonarue 06 onpenenennoM unaTerpaine. opmyna 2
Hrrotona - Jleitbnuna.
Tema 7.5.Bpruncinenne Copaepxxanue y4eOHOro MaTepuasa 9 JIP 2,4,23,30
OIIPEAEIEHHOT0 NHTETpaIa. Brruncnenue onpeieeHHOro HHTErpaa.
Tema 7.6.1IpakTnyeckoe 3anaTHe Copaepxxanue y4yeOHOIro MaTepuasa 9 JIP 2,4,23,30

Ne30«OmnpeneneHHbI HHTETpaI».

ITpakTnueckoe 3ansaTue Ne30 o reme «OnpeneneHHbli HHTErpaiy.
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Tema 7.7.Haxoxnenue miomanu Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
KPUBOJMHEHHON TpareryH. OCHOBHBIE ClTyyaH pacloyIOKEHUs IIIOCKOH (PUrypbl, aITOPUTM peLLeHHs 3aa4l Ha 2
BBIUMCJIEHHUE MJIOIAHN.
Tema 7.8.1IpakTrueckoe 3ansATHE CopnepixaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
Ne31 «Bbluncnenue miomaau [TpakTueckoe 3ansaTue Ne31 o reMe «BblunciieHre mioma M KpUBOJIMHEHHON Tparenumy. 2
KPUBOJIMHEWHOW Tparenun.
Tema 7.9.Pemienne 3anau ¢ IIpogeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE OK 01
IPUMEHEHHEM UHTErPaioB. [Tpumepsl npuMeHeHus UHTerpaia B pusuke u reomerpuu. Ilpumepsl ucnonb3oBaHus 9 JIP 2,4,23,30
IIPOM3BOJHOMN Ul HaXO0XACHUS HaWIydIlero peleHus B IpUKIIaHbIX 3a1ayax. Haxoxaenue
CKOpOCTH JIJIsl ITpoliecca, 3a1aHHOro (hopMysIoi MM rpadukom.
Tema 7.10.IIpakTuueckoe 3anarue IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE 5 JIP 2,4,23,30
Ne32«Uuterpan u ero npumenenue». | [pakruueckoe 3anstue Ne32 no teme «MHTerpai u ero npuMeHeHUe».
Pazpnen 8.
I'eomeTpusi. Koopamuarel u 22
BEKTOPBI
Tema 8.1. Bextops! B npoctpancTBe. | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
Bektopsl. Monyns BekTopa. PaBeHCTBO BEKTOPOB. ClI0’K€HNE BEKTOPOB U YMHOKEHHE 2
BeKTOpa Ha uncio. KonnuHeapHsie BeKTophl. Pas3noxkenune BekTopa 1o 1ByM
HEKOJJIMHEAPHBIM BEKTOpaM.
Tema 8.2.I1pakTrueckoe 3aHsTHE Copaepxxanue ydyeOHOIro MaTepuasa 2 JIP 2,4,23,30
Ne33 «KosunHeapHble BEKTOPBIY. ITpakTnueckoe 3ansaTue Ne33 o reMe «BekTopbi».
Tema 8.3.KomruianapHbl€ BEKTOPHI. Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
KommuianapHsie BeKTOpbl. Pasnoxenue 1o TpeM HEKOMILIaHapHBIM BeKkTopaM. [IpaBuio 2
napajuiesenunea.
Tema 8.4.1IpakTrueckoe 3aHsATHE Copepxanue yueOHOro MmaTepuasa 5 JIP 2,4,23,30
Ne34«KomrmaHapHbIE BEKTOPBI». IIpaktrueckoe 3anstue Ne34 no reme «KoMrimaHapHbIe BEKTOPBD».
Tema 8.5.KoopanHaThl TOUKH U Copaepxxanue yyeOHOIro MaTepmuasa JIP 2,4,23,30
KOOpPJMHATHI BEKTOPA. Koopaunats! u BekTOphl. JlekapTOBBI KOOpAUHATHI B pocTpaHcTBe. Dopmyrna paccTosHus
MEXIY ABYMS TOUKaMU. Popmyna paccmoanus om mouku 0o niockocmu.IIpoekuns BekTopa 2
Ha ock. KoopAMHATHI BEKTOpa, CBSI3b MEX]Ly KOOpJIMHATAMU BEKTOpa U KOOPAWHATAMU
ToueK./[efiCTBUS ¢ BEKTOpamH, 3alaHHBIMH KOOPIMHATAMM.
Tema 8.6.1IpakTnueckoe 3anaTHe Copaepxxanue ydyeOHOro MaTepuasa 9 JIP 2,4,23,30

Ne35«KoopauHaTsl TOUKH U

HpaKTI/I‘-ICCKOC 3aHgaTue Ne35 mo Teme «KOOp,Z[I/IHaTBI TOYKH U BCKTOPaA».
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BEKTOPa».
Tema 8.7. Cxansproe npoussenenue | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
BEKTOPOB. VYron mexay Bektopamu. CkansipHoe npou3BeaeHue BeKTopoB. dopMyna J1st BHIUMCIEHUS 2
YIIJI0B MEXIY IPSMBIMU U TNIOCKOCTSIMH B IPOCTPAHCTBE.
Tema 8.8. J[Brkenus. Copepxxanue yyeOHOro MaTepuasa JIP 2,4,23,30
BekropHoe ypaBHeHne NpsAMOii U MII0CKOCTH. Vcrionb30BaHNe BEKTOPOB MPH JOKAa3aTeIbCTBE 9
TEOpEM CTepeOMeTpun. [lonamue o cummempuu 6 NPOCMpPaHcmee(YyeHmpanbHas, 0cesas,
3epkanvras). [lapanienbHblil nepeHoc.
Tema 8.9. [IpakTuueckoe 3aHsTHE Copeprxanue yueOHOIro MaTepuasa 2 JIP 2,4,23,30
Ne36 «IIpousBeneHrE BEKTOPOBY. ITpaktuyeckoe 3anstue Ne36 no teme «lIpousBeneHre BEKTOPOBY.
Tema 8.10. Pemenue IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJePKAHME JIP 2,4,23,30
npoecCHOHANBLHBIX 3ajiau. BekropHoe npocTpaHcTBO B IIpodecCHOHANBHBIX 3aauax. Perienue 3a1a4 o reme 9
«KoopauHaTe! 1 BEKTOpEI». Mcronp30BaHNe KOOPAWHAT U BEKTOPOB MIPU PELICHUN
MaTeMaTHYECKUX U MPUKIAIHBIX 3a/1a4.
Tema 8.11.1IpakTuueckoe 3anarue Copepxxanue y4yeOHOIro MaTepuasa 2 JIP 2,4,23,30
Ne37«KoopanHaTel U BEKTOPBI». ITpakTnueckoe 3ansaTue Ne37 o reme «KoopanHATEI U BEKTOPBD».
Paznen 9.
I'eomerpusi. MHOrOrpaHHUKH. 40
Tema 9.1. Ilonsate MmHOrorpannuka. | Coaep:kaHue y4eOHOro MaTepuaa
MHuororpannuku. Bepiunsl, pedpa, rpaHu MHOTOrpaHHUKa. Paseepmka. Mnozozpannule 2 JIP 2,4,23,30
yenwl. Buinykavie mnozoepannuku. Teopema Jiinepa.llapannenenunen. Kyo.
Tema 9.2.11pusma. Copaepxxanue ydyeOHOro MaTepuasa
[Tpusma, ee ocHoBaHUsA, OOKOBBIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTb. [Ipsamas u 9 TP 2.4.23 30
HaKJIOHHAs npu3Ma. [IpaBuibHas npusMa. Penenne THITOBBIX 3a/1a4 Ha BRIYHCIICHUE T
TUIOIAM TOBEPXHOCTH PU3MBI.
Tema 9.3.1Tupamuna. Copaepxxanue y4eOHOro MaTepuasa
[Tupamuna, ee ocHoBaHue, O0KOBBIE peOpa, BEICOTA, OOKOBast MOBEPXHOCTh. TpeyroibHas
nupamuia. [IpaBuisHas mupamua. Y ceueHHas nupamuaa. CedeHus: MHOTOTPaHHUKOB. 9 JIP 2.4.23.30

[Toctpoenue ceuenuid. [IpeacraBienue o MpaBMIILHBIX MHOTOTPAaHHHUKAX (TETpadap, KyoO,
OKTa’Jlp, 10JIeKadAp U uKocasap). CummeTpust B KyOe, B apajjiesienumnesie, B Ipu3Me u
nupaMu/e.
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Tema 9.4.1IpaBunbHble
MHOTI'OI'PaHHUKH.

Copaepxxanue yueOHOTro MaTepuasa

Ceuenuns MHOrorpanHukoB. [Toctpoenue ceuenuii. [IpencraBienue o npaBUIIbHBIX
MHOTOTpaHHHKAaX (TeTpa’p, Ky0, OKTasap, JoJeKa’Ip U ukocayap). Cummerpus B Kyoe, B
napajiesienune]e, B Ipu3Me 1 upaMmu/e.

JIP 2,4,23,30

Tema 9.5.1IpakTudeckoe 3aHaTHe
No38«lIpuzma n nupamuia.

Coaep:xanue yueOHOIro MaTepuaJia
IIpakTrueckoe 3ansatue Ne38 no treme «IIpuszma u nupamuia.

JIP 2,4,23,30

Tema 9.6.Perenue 3agau

Copaepxxanue yueOHOro MaTepuasa
Pewmenue 3anay no reme «MHOrorpanHukuy. Mcnosip3oBanue TEOpUU IO MHOTOTPAaHHUKAM
IIPU pEIICHUHU NPUKIIAIHBIX 3a/a4.

JIP 2,4,23,30

Tema 9.7.1IpakTrueckoe 3aHsATHE
Ne39«MHoOrorpaHHUKW.

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

JIP 2,4,23,30

Tema 9.8. Hununap.

Coaep:xxanue yueOHOro MaTepuaJia

Tena u noBepxHoctH BpaieHus. Lunuuap u konyc. OcHOBaHUE, BICOTA, OOKOBAs
MOBEPXHOCTh, O0pa3yromlas, pa3Beptka. Ocesvie ceuenus u ceueHus, napaienbhsie
OCHOBAHUIO.

JIP 2,4,23,30

Tema 9.9. Konyc.

Coaep:xanue yueOHOro MaTepuaJia

Konyc. Yceuennsrit konyc. OcHoBaHHe, BEICOTa, O0KOBasi IOBEPXHOCTh, 00pa3yrolas,
pasBepTka. duiunc, eunepboona, napabona Kax cevenus konyca. L{ununopuveckue u
KOHUYeCKUe NOBEPXHOCMU.

JIP 2,4,23,30

Tema 9.10.IIpakTrueckoe 3aHsTHE
Ne4Q«LlnnuHAp, KOHYCY.

Conep:xxanue yueOHOro MaTepuaJia
[Tpaktueckoe 3ansatue Ned0mo teme «lununmap, KoHyc».

JIP 2,4,23,30

Tema 9.11.Cdepa u map.

Conep:xxanue yueOHOro MaTepuaJia

[ap u chepa, ux ceuenus. KacarenpHas miockocts k chepe. Coepa, snucannas 6
MHO202PAHHUK, cghepa, ONUCAHHAS OKOJIO MHO202pAHHUKA.Y paBHEHUS c(HepBl U nI0CKOCHU.
Bzanmnoe pacnonoxxenue chepsl u mnockoctu. Ilnomane noBepxHoctu cdepsl, mapa.

JIP 2,4,23,30

Tema 9.12.Perienue 3agau.

Conep:xanue yueOHOro MaTepuaJia

[Tnomany moBepxHOCTEH KOMOMHUPOBAHHBIX TEOMETPHUECKUX Tell . CBOHCTBO OMCCEKTPUCHI
yriia TpeyrojibHUKA. Perenue TpeyroasHUKOB. Berancnenne OMCCeKTpuc, MeInaH, BBICOT,
paanyCcoB BIMCAHHOW U ONKMCAHHOM OKPYKHOCTEN. POPMYJIBI IJIOIIAIA TPEYTOJIbHUKA!
dbopmyna ['epona, BeIpakeHUE TUIOMIAAN TPEYTOIBHUKA Yepe3 PaJnyC BIIMCAHHOU U
ONMCAHHOW OKPYKHOCTEM. Perenne TMOBBIX 3a1a4.

JIP 2,4,23,30

Tema 9.13.I1pakTrdeckoe 3aHATHE
Ne41«Cdepa, mapy.

Conep:xanue yueOHOro MaTepuaJia
[TpakTaeckoe 3austue Nedl mo reme «Cdepa, map».

JIP 2,4,23,30
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Tema 9.14.06bM NpSIMOYTOIBHOTO Copaepxxanue yueOHOro MaTepuasa
napajuiefnenumneaa, npsMoi npusmsl, | OOBEMBI TEI U IUIOMIAIU UX TOBepXHOCTel. [lonamue 06 obveme mena. OmuouieHue
HWIAHAPA. 00beM06 n000OHbIX me/l. BRIYHCIIEHUE YTIIOB C BEPUINHOW BHYTPU M BHE KPYTa, yriia MKy 2 JIP 2,4,23,30
XOp/0OU U KacatesibHOM. TeopeMa o mpou3BeIeHUH OTPE3KOB XopA. Teopema o kacaTesbHON 1
cekyueil. Teopema 0 cymMMe KBaJpaToB CTOPOH U THArOHAJICH MMapaJljieorpaMma.
Tema 9.15. [IpakTuueckoe 3aHsTHE IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE 5 JIP 2.4.23.30
Ne42«O6bEMBI MHOTOTPaHHHKOBY. ITpaktuyeckoe 3anstue Ne42 o Teme «OO0bEMBI MHOTOTPAHHUKOBY. CTT
Tema 9.16.00bM HaKJIIOHHOM Coaep:xxanue yueOHOro MaTepuaJia
MIPU3MBI, TUPAMHJIBI U KOHYCA. ®opmyiiel 00beMa MUpaMuIbl 1 KoHyca. DopMyIIbl TUIOMAAN TOBEPXHOCTEH IUIMHIPA U 9 TP 2.4.23 30
KoHyca. aTerpanphas ¢popmMyna o0bema: BeIYUCIeHHE 00BEMOB TeJ MO IUIOIMIASAM Ero T
MapajuIeIbHbIX CEYCHUN.
Tema 9.17. O6béM wapa u momans | Comep:kaHue y4edOHOT0o MaTepUasa
cdepsl. ®dopmynsl 00beMa 1mapa u miomanau chepsr. OObEM MIAPOBOTO CErMEHTA, IIIAPOBOTO CIIOS, 2 JIP 2,4,23,30
CEKTOopa.
Tema 9.18.1Togo0ue Te. Conep:xanue yueOHOIro MaTepuaJia 5
JIP 2,4,23,30
[ToxoOue Tein. >
Tema 9.19. Pemenue Copepxanue yueOHOro MaTepuasa
npodeccuoHalbHbIX 3ajJad. Pacuer o0beMa BMECTUMOCTH BelIeCTB. BrincaHHbIe W ONMCaHHBIE MHOTOYTOJIbHUKH.
CBolicTBa M MIPU3HAKH BIFCAHHBIX U OIMMMCAHHBIX YeTHIPEXYTOJLHUKOB. [ eoMeTpraeckue
MecTa Touek. Perienune 3a1a4 ¢ MOMOIIbI0 T€OMETPUUYECKUX MPeoOpa3oBaHuil U 5 OK 02
reoMeTpuueckux Mect.Teopema Yesvl u meopema Menenas. dnnunc, eunepbona, napabona JIP 2,4,23,30
Kak eeomempuyeckue mecma mouex. Hepazpewumocms Knaccuyeckux 3a0a4 Ha
nocmpoenue.Kelic — ctanuu «PelieHne TUITOBBIX 33/1a4 HAa BRIYUCICHUE TIOMIAICH 1
00BEMOBY.
Tema 9.20. IIpakTuueckoe 3aHsTHE Copepxanue yueOHOro MmaTepuasa 5 TIP 2.4.23.30
Ne43«O0BEMBI TEIY. [Tpaktuueckoe 3arsTue Ned3 o reme «OOBEMBI TE». T
Paznea 10.
YucaoBbie H OyKBEHHbIE 18
BbIpa:kennsi. KomiuiekcHbie yncJa.
Tema 10.1. KomruiekcHble yncna u Copaepxxanue y4eOHOro MaTepuasa
apudmeTHyecKue onepamy HaJ KommuiekcHbie uncna. ['eoMerprueckas HHTEpIPETAIHS KOMITIEKCHBIX YHCE. 9 TP 2.4.23.30
4,23,

HHUMU.

[eiicTBuTENnbHA U MHUMAs 4aCTh,MOAYJIb U apI'YMEHT KOMIUIEKCHOTO 4Kcia. KoMIiekcHO
CONPSIKCHHBIC YUCIIA.
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Tema 10.2. KoMmiekcHble uncna. Copaepxxanue yueOHOro MaTepuasa
Tpuronomerpudeckas hopma 3aMcH KOMILIEKCHBIX YHCeNl. ApudMeTUYECKHUE ISHCTBHS Hal JIP 2,4,23,30
KOMIIJIEKCHBIMHU YHCJIAMH B pa3HbIX (hopMax 3aIrucH.

Tema 10.3.1IpakTrueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia

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

YUCJIaMH B aJireOpandeckoit popmey. | anredpanmdeckoit popmey.

Tema 10.4. KomiuiekcHble uncna u Copaepxxanue yueOHOro MaTepuasa TP 2.4.23 30

KBaJIpaTHbIC YpaBHEHHUSI. Perennie kBaipaTHBIX YpaBHEHHI ¢ OTPUIIATENILHBIM TUCKPUMUHAHTOM. CTT

Tema 10.5.1IpakTrueckoe 3aHsTHE Coaep:xanue yueOHOIro MaTepuaJia

Ne45«KBagpatHble ypaBHEHUS C [IpakTuueckoe 3anstue Ned5 no reme «KBagpaTHble ypaBHEHUS ¢ OTPULIATEIbHBIM JIP 2,4,23,30

OTPHULATEJbHBIM JUCKPUMUHAHTOMY. | JUCKPUMHHAHTOM.

Tema 10.6.Bo3BeneHue Coaep:xxanue yueOHOro MaTepuaJia

KOMILUIEKCHOTO YHCJIa B CTEIEHb. Boszeeoenue 6 namypanvnyto cmenens (popmyna Myaspa). Ocnosnas meopema aneeopbi. TP 2.4.23.30

N3Bneuenne KkopHen u3 T

KOMILJIEKCHOT'O YHUCIIA.

Tema 10.7. [IpakTuueckoe 3ansTHE Copepxanue yuyeOHOro MaTepuasa

Ne46 «Bo3BeneHne KOMIUIEKCHOTO ITpakTrueckoe 3ansaTue Ne46 o reme «Bo3BeeHNE KOMIIJIEKCHOTO YMCIIa B HATYpPaJIbHYIO JIP 2,4,23,30

YucJia B HATYPaJIbHYIO CTETIEHbY. CTETIEHbY.

Tema 10.8. ®opmMmel 3anuicu Copepxanue yueOHOro MmaTepuasa

KOMILIEKCHBIX YHCEIL. Anrebpanyeckasi U TPUTOHOMETpUYecKasi POPMBbI 3aMCH KOMILJIEKCHBIX YHCEN. JIP 2,4,23,30
ApudmeTndeckne eiicTBUS HaJl KOMIUIEKCHBIMU YHCIIAMH B Pa3HBIX (hopMax 3amuc.

Tema 10.9. [IpakTiueckoe 3ansTHE IIpogeccrnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE

Ned7 «leiictBus Han komIuiekcHbIMU | [IpakTuueckoe 3anstre Ned7 mo teme «JleiicTBHs HaJl KOMIUIEKCHBIMU YHUCIAMH B Pa3HbIX JIP 2,4,23,30

YHUCJIAMH B pa3HBIX (popmax 3anmucuy». | hopmax 3amucuy.

Paznea 11.

JJieMeHTbl KOMOMHATOPHUKH,

CTATHCTUKHU U TEOPHH

BeposiTHOCTell. OCHOBHbIE NOHATHS

KOMOUHATOPHKH.

Tema 11.1. OcHOBHBIE IOHATHUSA Copaepxxanue y4eOHOIro MaTepuasa

KOMOHWHATOPHKH. [ToouepenHblit 1 OTHOBPEMEHHBIHM BEIOOP HECKOIBKUX AJIEMEHTOB M3 KOHEYHOTO MHOKECTBA. TP 2.4.23 30

3,23,

®dopmyrna dyncia IEPecTaHOBOK, COUYETAaHUH, pa3MeleHri. Permenne KoMOMHATOPHBIX 3a/1a4.
®opmyna 6unoma Herotona. CBolicTBa OMHOMHUABHBIX KOA(hGUIIMEHTOB. TpeyroibHUK
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ITackais.
Tema 11.2.1IpakTrueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia
Ne48 «IlepecTaHOBKH, pa3MEIICHUS, [Ipaktuueckoe 3anstue Ne48 no reme «llepecraHoBKU, pa3MeleHNs, COUETAHUSI. 2 JIP 2,4,23,30
COYETaHUI.
Tema 11.3.Pemienue 3anau. Copaepxxanue yueOHOIro MaTepuasa 9 OK 05
Pemenne koMOMHATOPHBIX 3a]1a4. JIP 2.4,23,30
Tema 11.4.IlpakTudeckoe 3anarue IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COEePKAHHME 5
JIP 2,4,23,30
Ned9 «KombuHaTOpHKay. [Tpaktnueckoe 3austue No49 o reme «KomOuHaTopukay.
Paznesn 12.
DJIeMeHThbl KOMOMHATOPUKH,
CTATUCTUKHU U TEOPHHU 10
BeposATHOCTEil.OCHOBHbIE IOHATHS
TeOPHUH BePOSITHOCTEIA.
Tema 12.1. OcHOBHBIE IOHATHS Copepxxanue yueOHOIro MaTepuasa
TEOPHUH BEPOATHOCTEH. DneMeHTapHbIe U CI0XKHbIE cOOBITUS. PaccMoTpeHue ciyyaeB U BEPOSITHOCTb CyMMBI
HECOBMECTHBIX COOBITH, BEPOATHOCTH POTUBOIIONIOKHOTO COObITUS. [loHamue o
Hezasucumocmu cobvimuii. Beposmuocms u cmamucmuyeckas 4acmoma HacmynJjienus 9 OK 07
coovimus. Knaccuyeckasi BEpOSTHOCTHAsSI CXeMa JIJIsi paBHOBO3MOXKHBIX HcTbITaHUH. [IpaBuino JIP 2,4,23,30
FeOMETPUUECKUX BeposiTHOCTEN. Vcrnonp30BaHNe KOMITBIOTEPHBIX TEXHOJIOTUI AJIs CO3AaHUS
6a3bl 1aHHBIX. BeposTHOCTHAsA cxema bepuyinu, Teopema beprysu, nonstue
MHOTOTPaHHMK PacIpeIeIeHHUs.
Tema 12.2.IIpakTudeckoe 3aHaTue Copaepxxanue yuyeOHOIro MaTepuasa 5 TIP 2.4.23.30
Neb50 «Teopusi BeposITHOCTEI . ITpakTnueckoe 3ansaTue Ne50 o reme «Teopus BEpOSITHOCTEN. CT
Tema 12.3.051eMeHTHI Copaepxxanue yuyeOHOIro MaTepuasa
MaTE€MaTUYECKOU CTaTUCTUKH. TabnuuHoe u rpaduveckoe MpeacTaBieHUe JaHHBIX. Yucno6vle xapakmepucmuky psoos 2 JIP 2,4,23,30
OaHHUIX.
Tema 12.4.IIpakTudeckoe 3anaTne Copaepxxanue yyeOHOIro MaTepmuasa 2 OK 03
No51 «Matemarnueckas cratuctukay. | [Ipaktnueckoe 3aastue Ne51 nmo teme «MaTemaTHdecKast CTATUCTUKA. JIP 2,4,23,30
Tema 12.5.Pemienune IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE 5 OK 01
npodeccHnoHabHBIX 3ajad. BeposTHOCTH B 331a4ax TEXHOJIOTHYECKOT0 MpOoduIIs. JIP 2,4,23,30
Pasznea 13. 18
YpaBHeHHsI U HEPABEHCTBA.
Tema 13.1. O6uue meroas! pemieHus | Coaep:kaHue y4eGHOT0 MaTepHasa 2 JIP 2,4,23,30
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YpaBHEHHUH. Pemenune panuoHaibHBIX, TOKAa3aTEIbHBIX, JIOTAPU(YMUIECKUX U TPUTOHOMETPUIECKUX
YpaBHEHMI U HEpaBeHCTB. PelieHne nppalioHaIbHbIX ypaBHEHUNH U
Hepasencma. PaBHOCUIIBHOCTD ypaBHEHHH. crionb30Banue cBOiCTB U rpadukoB GyHKIUN
IIPY PELICHUU YPaBHEHUI.
Tema 13.2.I1pakTudeckoe 3anarue Copaepxxanue yyeOHOro MaTepuasa JIP 2.4.23.30
No52 «Pemenue ypaBHEHUN». ITpakTrueckoe 3ausaTue Ne52 no teme «Pemnienue ypaBHEHUN. >
Tema 13.3. O6wmue Metonsl penieHus | Coaep:kaHue yueOHOro MaTepuasa
HEpPaBEHCTB. Jloka3arenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(pMETUYECKOM U CPEeTHEM
reOMETPUYECKOM JIBYX UHucell. Pemenne palmoHanbHbIX, OKA3aTeNbHBIX, JTOTapH(MHYECKIX JIP 2,4,23,30
U TPUTOHOMETPUUECKUX HEPaBEHCTB. Perienne nppanmoHanbHbIX
HEpaBeHCTB.PaBHOCUIILHOCTh HEPABEHCTB.
Tema 13.4. Pewienue ypaBHeHU# u Coaep:xxanue yueOHOro MaTepuaJia
HEpPABECHCTB. Hcnonp3oBanue cBOMCTB U rpauKoB (PYHKUMN IPU PELLICHUU YPaBHEHUM U HEPABEHCTB.
Merton untepBaoB. M300paxxeHue Ha KOOPIMHATHOM IIIOCKOCTH MHOXKECTBA PEILICHU
YPaBHEHUI U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX cUCTeM. Perenne ypaBHEHUN U JIP 2,4,23,30
HEPaBEHCTB C MOAYJIEM, PaCKpbIBasi MOAYJb 10 ONPEAETICHUI0, TpapUUeCcKH U UCIOIb3Ys
CBOCTBa (PyHKIIMI BXOJSAIINX B BhIpaxkeHHe. Pelienrie ypaBHEHUI U HEPABEHCTB C IBYMs
NIEPEMEHHBIMH.
Tema 13.5. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa TP 2.4.23.30
Neb53 «Pemienne HepaBeHCTBY. ITpakTnueckoe 3ansaTue Ne53 o reMe «PenieHue HepaBeHCTBY. T
Tema 13.6. CricTeMbl ypaBHEHUIA. Copaepxxanue ydyeOHOro MaTepuasa
3agauu ¢ mapaMeTpamu. OCHOBHBIE IIPUEMBI PEIICHUsI CUCTEM YPaBHEHUIl: M0/ICTAaHOBKA, alredpandeckoe ClI0kKeHHUe,
BBEJ/ICHHE HOBBIX TIEPEMEHHBIX. PABHOCHIIBHOCTh YpaBHEHUI, HEPABEHCTB, cucTeM. Pemenue JIP 2,4,23,30
CHCTEM YpaBHEHUH ¢ ABYMs HEM3BECTHBIMU (TIpocTeiiiue Tumsl). Pemenue cucrem
HEPABEHCTB C OJJHOM MEPEMEHHOM.
Tema 13.7. [IpakTnueckoe 3aHsATHE Copaepxxanue y4eOHOro MaTepuasa TIP 2.4.23 30
Neb54 «CuctemMbl ypaBHEHHI. ITpakTueckoe 3ansaTue Ne54 o remMe «CUCTEMBI ypaBHEHUI. CT
Tema 13.8. [IpakTnueckoe 3aHsaTHE Copaepxxanue y4eOHOIro MaTepuasa TIP 2.4.23 30
Neb5 «ITapamerpsi». ITpakTueckoe 3ansaTue Ne55 o reme «llapameTpbi». ST
Tema 13.9.Pemienue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE
npoeCCHOHATIBHBIX 3aj1ay. HaxoxxeHre HeM3BECTHOM BETMUMHBI B 33/1a4aX TeXHojoruyeckoro npoduis Jlpumenenue TP 2.4.23.30
4,23,

MaTeMaTUYECKUX METOOB Ul PEIIEHHUs COJIepKaTeNbHbBIX 3a/1a4 U3 PAa3IMYHbIX 00sacTeit
HAYKU U pakTHKU. HTepnpeTanys pe3ynbTaTa, yueT peabHbIX OTpaHMYCHHH.
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1 2 3 4

Paznen 14.

YucsoBble 1 OyKBeHHbIE 14

BbIpaskeHusi. MHOro4/1eHbI.

Tema 14.1. MHOrOuI€HBI OT OJHOMI Conep:kanue y4eOHOT0 MaTepuaJia

IIEPEMEHHOM. MHoOrouseHsl OT OTHOM NEPEMEHHOU. JIeIMMOCTh MHOTOUYJIEHOB. J[eJ1eHne MHOTOYWIEHOB €
oCTaTKoOM. ParmoHanbHbIe KOPHH MHOTOWICHOB C LIeIbIMH KO3 dunmentamu. Cxema 2 JIP 2.4,23,30
T'opnepa. Teopema be3y. Uncio kopHeil MHOrousieHa. @opMyIibl COKPALLIEHHOTO YMHOXEHHUS
JUIs ctapmux creneHeil. bunom HerotoHa.

Tema 14.2. MHOrouseHsl OT Copepxanue yuyeOHOro MaTepuasa

HECKOJIbKUX IMEPEMEHHBIX. MHuozounenvr om HeCKOIbKUX NePpeMEeHHbIX, CUMMempuiecKue MHo2041eHbl. MHOTOWICHBI OT 2 JIP 2,4,23,30
JIBYX EPEMEHHBIX.

Tema 14.3. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30

Ne56 «MHoOrouseHsbI». ITpakTnueckoe 3anstue Ne56 1o reme « MHOTOUIEHBIY. >

Tema 14.4. YpaBHeHUsI BBICIINX Coaep:xanue yueOHOro MaTepuaJia

CTEIICHEH. Pemienue ypaBHeHMI BBICIIMX CTEIIEHEN: METOJIOM PA3JIOKEHUSI HA MHOXKUTEIN U METOJIOM 2 JIP 2,4,23,30
BBEJICHUS] HOBOW NIEPEMEHHOI; METO/1 pellieHUs] BO3BPATHBIX YPABHEHMIA.

Tema 14.5. IIpakTnueckoe 3aHsTHE Copepxanue yueOHOro MaTepuasa

Ne57 «YpaBHeHuns BeICIINX IIpakTnueckoe 3ansaTue Ne57 «YpaBHEHMS BBICIIMX CTEIIEHEN. 2 JIP 2,4,23,30

CTENEHEN.

Tema 14.6. Pemenue IIpogeccrnoHaIbLHO-OPHEHTHUPOBAHHOE COAEPKAHUE

npoecCHOHANBHBIX 3ajiau. HaxosxneHne HeM3BeCTHOM BETMUYMHBI B 33/1a4ax TEXHOJIOTH4YecKoro npoduis. Pemenue 2 JIP 2,4,23,30
YpaBHEHUH BBICIINX CTENEHEH pa3IMYHbBIMU METOJAAMH.

Tema 14.7. O60061eH1e U Copepxanue yueOHOro MmaTepuasa 5 TIP 2.4.23 30

CUCTEMATHU3AIIMS 3HAHUM. O6o006menue u cucreMarusanus 3Hannii. [logsenenue uroros 3a Il cemectp. >

IIpomerxyTOYHas aTTecTalusA 16

IIpomexyTouHas aTTecTauMsa: NUcbMeHHbIN 3k3aMeH (I cemecmp)

IIpomexyTouHas aTrecTanms: nucbMeHHbIi 3k3ameH (11 cemecmp)

Hror 340
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3. YCJIOBUSA PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI

3.1 TpeGoBaHusi K MMUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eceYeHH 0

VYuebHas TUCHUIUIMHA PeAIn3yeTcs B ydeOHOM KaOMHETe MPUKIIAIHON MaTeMAaTUKH.

O06opynoBaHue yueOHOT0o KabuHeTa:

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

Texnuueckue cpeiacTBa oO0yyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
000pyIOBaHUE, KOTOPOE JOJDKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpeOOBaHMAM O€30MacHOCTH U
HaAEKHOCTH, IMpelycMaTpuBaTh BO3MOXKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIOJB30BaHUs KaOWHETa, ¢
LENBI0 U3YYCHHs] COOTBETCTBYIOIIEH TUCHMIUIMHBI, MYJIbTHUMEAMIHOE 00OpyIOBaHUE (IIPOEKTOP M
MPOEKIIMOHHBIN PKpaH WK UHTEPaKTUBHAS J0CKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HaumeHoBaHue cHenuMagbHOrO TIOMEIICHUS: TIOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
YuranpHeli 3a1. OCHAIIEHHOCTh: pabodee MecTo, KOMIbIOTEp (HOYTOYK) € AOCTYyNoM K ceTu «HTepHeT»
u OUOC.

HaumeHoBaHue crenanbHOTO MOMEIICHUS: yueOHasi ayAUTOPUS IS TPOBEACHUS MPAKTUYECKUX
3aHATUN, TPYNNOBBIX KOHCYNbTALUNA, WHIUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJIA,
MIPOMEXYTOUHOM aTTecTanuu, YdeOHas ayAUTOPHUH, OCHAIIEHHbIE OOOpPYAOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamu oOyuenus. OcHameHHOCTh: KomrmekT ydeOHOM wMebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepevyeHb JTHIIEH3NOHHOTO M CBOOOHO PACIPOCTPAHSEMOr0 POrPAMMHOI0 o0ecreYeHus :

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

HeorpanuuenHass BO3MOXXHOCTb JlocTymna oOyuatomierocss k OMOC u3 mo00i TOuku, B KOTOPOM
UMeeTCsl JOCTYIl K HMH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «lHTepHeT» (nmamee - ceThb
«MHTEpHET»), KaK Ha TEPPUTOPUU OPTaHU3ALMH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DNOC (MmoOumbHast U IEKCTOMHAS BEPCUU WIIH KE
BEO-KJIMEHT).

3.2. UuopmannoHHOe o0ecniedeHre peajn3aluu NPOrpaMmMbl

Jns peanuzauuu mporpamMmbl OMOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3alluu J10JIKEH
UMETb MeYaTHbIe U/WIH 3JEKTPOHHbIE 00pa3oBaTeIbHble U HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH1yeMble
JUIS MCTIOJIb30BaHUs B 00pa30BaTeIbHOM MPOIIeCCe.

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

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: anredpa ¥ Hayajlla MaTeMaTHYECKOrO aHajin3a, T€OMETpUs.
Anrebpa u Havanma MaremaTudeckoro aHanmmsa 10- 11 kmaccel: ydeOHUK aJig 0O0I1e00pa3oBaTeNbHbBIX
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: anarebpa M Hayajla MaTeMaTHYECKOTO aHalIHu3a, FeOMEeTpus.
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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JlonoJTHUTeIbHbIEe UCTOYHUKH (/17151 BBITTOJIHEHUSI BHEAYTUTOPHOM CaMOCTOSATEIbHON pabOoThI):

1. AnexkcanmpoB A.Jl. Maremaruka: anrebpa W Havajga MaTeMaTHYeCKOTro aHanuza. ['eomerpus. 10-11
KJIacchl: y4eb./uis obmeoopazoBar. Opranuzanmii: 6a30Bblid U yriryoln. ypoBHu / A.Jl. AnekcaHapos,
A.JL. Bepuep, B.1. Peixuk. — 3-e uza. — M.: IIpocsemenue, 2018. — 255 c.

bamvakos, M.M. MartemaTuka: yueOHUK [DnekTpoHHBIH pecypc] / M.M.bammakoB —2-¢ u3., cTep.

— MockBa: KHOPVYC, 2021. — 394 ¢. — (Cpennee mpodeccuoHaibHoe oOpa3zoBaHue). Pexxum
noctyna: https://book.ru/book/939220

N

&

Ilepuoauyeckne U3IaHUA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX JOPOr

Ilepedyenb npodeccuoHaTIbLHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
OnextpoHHas uH(pOpManMoHHass oOpasoBarenbHas cpega OpUIIC. - Pexum pgocryma:
http://mindload.ru/

CIIC «Koucynprant [Limtocy - Pexxum nocryna: http://www.consultant.ru/

OBbC YueOHO-MEeTOANUYECKOro LIEHTpa M0 00pa30BaHUIO Ha Kele3HOAOpox)HOM TpaHcnopTe (Db
YMII XKT) - Pexxum noctyma: https://umczdt.ru/

OBbC u3narenscTBa «Jlanb»- Pexxum nocryma: https://e.lanbook.com/

3BbC BOOK.RU- Pexum mocryma: 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 3aH$ITI/II7I, TCCTUPOBAHUS, @ TAKIKC BbIIIOJIHCHHUA

00yJaroIMMHUCS WHIMBUIYAIbHBIX 3aJIaHUN.
[TpomexyTouHas aTTectanus B popMe MICEMEHHOTO 9K3aMeHa.

Oo6mue komnerenuuu (OK), Tu4HOCTHBIE

Tun ouneHoYHBIX

Pa3JIMYHBIM KOHTEKCTaM.KOHTEKCTaM
JIP 2,4,23,30

P12, Tema 12.5

pe3yabtatsl (JIP) Paszen/Tema MeponpUATHI
OK 01.Bsibupats crnoco6sl pemenus | P1, Tema 1.7, TectupoBanue
3a/1a4 npodeccuonansHoii | P6, Tema 6.7, 6.26 VeIl onpoc
JIeSITEILHOCTH, MIPUMEHUTEIBHO K | P7, Tema7.9

OK 02. Mcnonbs30BaTh COBPEMEHHbBIE
Cpe/cTBa MOUCKA, aHAIN3a U
MHTEepHpeTanuy HHPOPMAITUHN U
UHGOPMAIIMOHHBIC TEXHOJIOTUH IS
BBITIOJTHEHUS 331249 IPO(HECCUOHATTLHOM

NesITeIbHOCTH.
JIP 2,4,23,30

P9, Tema 9.19

TectupoBanue
VYerHbll onpoc

OK 03. IlinanupoBath U peaan30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JUYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATENBCKYIO IEATEIILHOCTD B
npodeccuoHanbHOU chepe,
WCTIOJIH30BATh 3HAHMS IO IPABOBOU U
(bMHAHCOBOW TPAMOTHOCTH B Pa3IMYHbIX
KU3HECHHBIX CUTYaIUsX.

JIP 2,4,23,30

P12, Tema 12.4

TectupoBanue
VYerHbIl onpoc

Pe3ynbTaT BEINOTHEHUS
IPAKTUYECKUX paboT

OK 04. ¢ pexTuBHO
B3alMO/ICIICTBOBATh U pabOTaTh B

KOJUIEKTUBE U KOMaHJIE.
JIP 2,4,23,30

P5, Tema 5.1

TectupoBanue
YeTHBII onpoc

OK 05. OcymecTBiasaTh YCTHYIO U
MUCBMEHHYI0 ~ KOMMYHMKAIMI0  Ha
roCyJ1apCTBEHHOM s3bIKe Poccuiickoit
denepaniu ¢ y4eTOM OCOOEHHOCTEH
COLIMAJIBHOTO " KYJIbTYPHOTO
KOHTEKCTA;.

JIP 2,4,23,30

P11, Tema 11.3

TectupoBanue
YeTHBII onpoc

OK 06. IIposiBiIATh rpak1aHCKO-
MIaTPUOTUYECKYIO MO3ULHIO,
JE€MOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHUE HA OCHOBE TPAJULIMOHHBIX
POCCUICKHX JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM
rapMOHH3ALMN MEXHAIIMOHAIBHBIX U
MEXKPEJIIMTUO3HBIX OTHOLICHUH,
MIPUMEHATH CTAHIAPTHI
AHTUKOPPYILHOHHOTO IOBEICHMUS.

P5, Tema 5.16

TectupoBanue
YceTHBIT onpoc

Pe3y.]'H)TaT BBITIOJTHEHU A
MPaAKTUYCCKUX pa60T
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JIP 2,4,23,30

OK 07. CopnelictBoBath coxpaHenuto | P12, Tema 12.1 TectupoBanue
OKpYy>Karoleu cpebl, VYcerHblii onpoc
pecypcocOepexeHuIo, IIPUMEHSITh

3HaHUA 00 HW3MEHEHHUU  KJIMMATa,

IIPUHLIMIIBI OepeKIMBOTO

MIPOM3BO/ICTBA, 3 pexTUBHO

JIEHCTBOBATH B YpE3BbIYANHBIX

CUTYaIUsX.

JIP 2,4,23,30

I[IK 1.3. Bectu yuerHo-otuetHyto | P1,Tema 3.15 TectupoBanue
JOKYMEHTAlMI0 10  TEXHUYECKOMY VYeTHbII onpoc
00CITYKMBaHUIO U PEMOHTY MOJbEMHO-

TPAHCIIOPTHBIX, CTPOUTEIIBbHBIX,

JOPOKHBIX MAIIMH U 000pyI0BaHUS.

JIP 2,4,23,30

5. HEPEYEHb UCIIOJIB3YEMbBIX METOJ10OB OBYUEHMUSA
5.1 ITaccuBHBIC: IEKIUN, TECTUPOBAHUE I10 pa3JeiIaM.
5.2 AKTHBHbIE H HHTEPAKTHUBHbBIE: Keiic — cTaauu, OpelH-pUHT.



