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Pabouast mporpamMma MOUISKHT €KErOJHOH aKTyalM3allMd B COCTaBE OCHOBHOW MHPO(ECCHOHAIBHOI 00pa3oBaTEIbHON MPOrpamMMbI-
IIPOrpaMMBI MOATOTOBKH crienanuctoB cpeanero 3seHa (OIIOII-IITICC3). Crenenus 06 akryammsaruu OITOII-ITIICC3 BHOCSTCS B IHCT
axryanu3anuu OITOII-TIIICCS.
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1. TACITIOPT PABOYEM ITPOT'PAMMbBI YYEFHOM JJUCHUTIIJIMHBI (ITPEJIMETA)
OYI.071 MATEMATHUKA

1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl

Pabouas mporpamma yueO6HOM auctumuinabl (mpeamera) OY J1.0711 MartemaTuka sSBISICTCS 9acThIO
MPOrpaMMBbI CpeaHero (TIoaHoro) obiero oopazoBanus o cnemuanbHocTu CIIO 27.02.03 ABTOMaTuka u
TeJleMeXaHuKa Ha TPaHCHOPTe (KeJIe3HOAOPOKHOM TPAHCIIOPTE).

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

19890 DnekTpoMOHTEp MO 00CTYKMBAHUIO U PEMOHTY YCTPOMCTB CUTHAIHM3AINHU, ICHTPATU3AIIH
1 OJIOKMPOBKH.

1.2. Mecro yuyedHoii tucuunjiuHbl (mpeamera) B crpykrype OIIOII-TIITICC3:

B yuebnpix miranax OIIOII-IITICC3 yuebOnas mucummmmaa OYJ[.0711 Marematnka BXOIUT B
cocTaB oOmMX 001Ieo00pa3oBaTeNbHbIX YYEOHBIX JUCHUIUIAH, (OPMHPYEMBIX U3 00sS3aTENbHBIX
npeameTHbIx obnacteit ®I'OC cpennero obmero obpazoanus, mis cnenuanbHocTed CIIO. C yuérom
npoduiisi ocBaMBaeMOM CHECIHATBLHOCTH (TEXHUYECKHI) TaHHAs TUCIUIUIMHA W3Yy4YaeTcs YrIyOJICHHO,
peanusyetcs Ha 1 Kypce.

1.3. TIlnanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOIM JHCHUIUIMHLI (IIPeIMeTa):

1.3.1 Uenp yueOHOU MUCHUIUIUHEI (TIpeameTa) — TpeOOBaHUS K pe3ybTaTaM OCBOCHHS y4eOHOU
JTUCIUTUTUHEI (TIpeAMETa).

Pabouas mporpamma oprueHTUPOBaHA HA JOCTH)KEHUE CIEIYIOIINX IIeNeH:

- (dopmupoBaHWEe TMpeACTaBICHUN 00 HAEIX W METOJaX MAaTeMaTUKH, O MaTeMaTHKE Kak
YHHUBEPCATbHOM SI3bIKE HAYKH, CPEICTBE MOJICIHUPOBAHUS SIBJICHHUM U MIPOIECCOB;

- OBJIQJICHHE SI3bIKOM MATEMATHKU B YCTHOW M MMCBbMEHHOHN (hOopMe, MaTeMaTUICCKIMH 3HAHUSIMU
U yMEHUSMH, HEOOXOAMUMBIMU JJIi U3YYEHHUS [IKOJIBHBIX E€CTECTBEHHOHAYYHBIX JUCLUIUIHH,
MIPOJIOJKCHHSI 00pa30BaHUs U OCBOSHUS H30PaHHOW CIIEIUATBHOCTH Ha COBPEMEHHOM YPOBHE;

- Ppa3BUTHE JIOTHUYECKOTO MBIIIJICHUS, AJITOPUTMUYECKOW KYyIbTYphl, IMPOCTPAHCTBEHHOIO
BOOOpaKEHUsS, MATEMATHYECKOTO MBINUICHUS] W HWHTYHIIMH, TBOPYCCKUX CIOCOOHOCTEH, HEOOXOIMMBIX
JUIS TIPOJIOJDKEHHST 00pa30BaHUs W AJII CAaMOCTOSITENIbHOM NIeATeNbHOCTH B OOJACTH MaTEeMAaTHKU U €e
MPUJIOKEHUH B Oynymien npodeccuoHaabHOM AeSITeIbHOCTH;

- BOCIUTAaHUE CPEICTBAMH MATEeMAaTUKH KYIbTYpbl JIMYHOCTU Yepe3 3HAKOMCTBO C HCTOpHUEH
pPa3BUTHS MAaTEMAaTHKH, BOJIIOIMCH MaTeMaTHYECKHUX WJICH; MTOHUMAaHUs 3HAYMMOCTH MATEMAaTHUKH JIS
HAy4YHO-TEXHHUYECKOT 0 Iporpecca.

PesynbTarsl ocBOeHUS y4eOHON AUCIUIIIIMHBI

B pe3ynbraTe u3yueHuss MaTeMaTUKH Ha TPO(QUILHOM YPOBHE 00 YUaOIIUICS JTOKEH:

3HATH/TIOHUMATH:

- 3HaYeHHE MATeMaTUYeCKOW HayKW JAJisl PElIeHUs 3aad, BOSHUKAIOIIUX B TEOPHH M MPAKTHKE;
IUPOTY W OTPAHWYCHHOCTh MPUMCHCHHS MaTEeMAaTUYCCKUX METOJOB K aHAM3y W HCCIICJOBAHUIO
MIPOLIECCOB U SBIICHUN B MPUPOJIE U OOIIECTBE;

- 3HAYCHHWE TPAKTHKU W BOIPOCOB, BO3HUKAIOIIMX B CaMOW MaTreMaruke, s (hopMHpOBaHUS U
pa3BUTHUS MaTEeMaTHYECKON HAYKH;

- WIeW PaACIIMPEHUS YHCIOBBIX MHOXKECTB KaK CIoco0a MOCTPOSHUS HOBOI'O MAaTEMaTHYECKOTO
amnmapara JJs pelIeHus MPaAaKTUYeCKUX 3a/1a4d U BHYTPEHHUX 3a/1a4 MaTeMaTHKH;

- 3HAYCHHE HJICH, METOI0B M PE3YJIbTATOB AJIreOphl M MATEMAaTHICCKOTO aHAIN3a JIJIS TIOCTPOCHUS
MOJIeTIell pealbHBIX MPOIIECCOB U CUTYAIIHIA;

- BO3MOXXHOCTH TEOMETPHH JUIS OIMCAHUS CBOWCTB PEATBHBIX IMPEAMETOB W WX B3aUMHOTO
PacToIOKEHUS;

- VHHBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTHKH MAaTEMaTHYCCKUX PACCYKICHUH, HX MPUMEHUMOCTh
B PA3IMUHBIX 00J1aCTAX YEJIOBEUECKOM NeSTeThbHOCTH;

- pasznuume TpeOOBaHWH, MPEABSIBISIEMBIX K JOKa3aTelbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-9KOHOMHUYECKUX U TYMaHUTApHBIX HayKaX, Ha MPAKTHKE,

- pOJIb aKCHOMATHKU B MaTeMaTHKE, BO3MOXKHOCTH ITOCTPOCHHS MaTeMaTHYCCKUX TEOpUi Ha
aKCMOMAaTUYECKOIM OCHOBE; 3HAUEHNE aKCHOMATUKH ISl IPYTUX 00JacTel 3HaHUS U ISl IPAKTHKY;
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- BEPOSITHOCTHBIX XapaKTEP pa3IMYHBIX IIPOLIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOLIETO MUPA.
Yucnosle 1 OyKBEHHBIE BHIPAKCHHUS

YMers:

- BBIIIOJIHATH apu(MeTHUeCKue ACHCTBUS, COUeTas YCTHbIC U NMMCbMEHHbIE IIPUEMBI, IPUMEHEHHE
BBIYUCIIUTEIIBHBIX YCTPOUCTB;

HaxXOJWUTh 3HAYCHHUS KOPHS HATypaJbHOM CTENIEHHU, CTENEHU C PALMOHAIBHBIM I10Ka3aTelleM,
norapudma, UCIONb3ysl MPU HEOOXOAMMOCTH BBIYMCIUTEIBHBIE YCTPONCTBA; MOJB30BAThCA OLIEHKOW U
IIPUKUAKON TP MPAKTUYECKUX pacueTax;

- IIPUMEHSTH IOHATHS, CBSI3aHHBIE C JECIMMOCTBIO LIEJIBIX YUCEN, IIPU PEIICHUH MATEeMAaTHYECKUX
3azad4;

- HAaxOJWThb KOPHU MHOIOWIECHOB C OJHOM IIEPEMEHHOM, pacKJIaJblBaTb MHOTOWICHBl Ha
MHOKHTEJIH;

- BBIIOJHATH JEHUCTBUS C KOMIUICKCHBIMM YHCIAMH, II0Jb30BaTbCs TIE€OMETPUYECKOU
UHTEpPIIpETAllMed KOMIUIEKCHBIX 4YMCE, B IPOCTEHINUX CJIydasgX HAXOIUThb KOMILJIEKCHBIE KOpPHHU
YpaBHEHHI C IEHCTBUTEIBHBIMHA KO3 PHUIIMEHTAMH;

- MPOBOJUTH NPEoOpa3oBaHMsI YHUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, BKIIOYAIOIIMX CTEHCHH,
panuKaibl, JorapupmMbl 1 TPUTOHOMETPHUECKUE (PYHKITNH;

UCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUUYECKOM JEesTEIbHOCTH U IOBCEAHEBHON
KU3HM JUIS:

- IPAaKTUYECKUX pacueToB IO GopMynaM, BKIIoUYass GOpMyIibl, COAEpIKalINe CTEIIEHHU, PaJuKabl,
norapuMbl ¥ TPUTOHOMETPUYECKHE (DYHKIIMHU, UCIIONIB3YS MPU HEOOXOIUMOCTH CIIPABOYHBIC MAaTEPHAIIbI
Y IPOCTEHINE BBIUUCIUTEIbHBIE YCTPOUCTBA;

- IpuoOpeTeHHs] MPAKTUIECKOTO OMbITAa ACATEIBHOCTH, MPEIIISCTBYIOMEH MPpodhecCHOHABHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN NpeaMET.

OyHKuMU U rpaduKu

YMerTs:

- OINpeAeNATh 3HaueHHWEe (PYHKIMU IO 3HAUYEHUIO apryMEHTa MpU Pa3IUYHbIX CHOCO00ax 3alaHus
INZEINIVEH

- CTPOUTH TpadUKU N3YYEHHBIX (DYHKIMH, BBIIIOJIHATH IPeoOpa3oBaHus rpauKoB;

- ONUCHIBATH O TpaduKy U MO (GopMyJie OBEJCHNE U CBOICTBA (QYHKIIMA;

- pelaTh ypaBHEHUS, CUCTEMbl YpaBHEHMH, HEPaBEHCTBA, UCIOJb3Ys CBOMCTBa (PyHKUMH M HX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUUECKOH 1E€ATEIbHOCTH U MIOBCEHEBHOM
KU3HU JJIS:

- OMMCAHUA U UCCIIEIOBAHUS C MOMOIIBIO (QYHKIUN pealbHbIX 3aBUCUMOCTEH, MPECTaBICHUS X
rpaduuecKu; HHTEpIpeTau rpaduKoB peaslbHbIX MPOLIECCOB;

- IpUOOpPETEHNUs MPAKTUYECKOTO OMbITA JEATEIbHOCTH, IPEIIECTBYIOLIEH MpodeccnoHalbHOM, B
OCHOBE KOTOPOH JIS)KUT JaHHBINA y4eOHBIN MpeaMeT.

Hauana MmaTeMaTH4YeCKOTO aHaJIn3a

YMers:

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

- BBIYMUCIATH NPOU3BOJHBIE M TEPBOOOpA3HBIE IIEMEHTAPHBIX (YHKUUH, NMPUMEHssS NpaBHiia
BBIUHCIICHHSI IPOU3BOIHBIX U TIEPBOOOPA3HBIX, UCIIOIb3YsI CIPAaBOYHBIE MaTEPHUAIIBI;

- UCCeIoBaTh (PYHKIIMH U CTPOUTH MX Tpa(UKH ¢ TOMOILIBIO IPOU3BOIHOM;

- pemaTh 3aa4y ¢ IPUMEHEHUEM ypaBHEHUS KacaTelbHOM K rpaduKy QyHKIMHY;

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

- BBIYMCIIATH IUIONIAIb KPUBOJIMHEHHON Tpaneuuu;

UCMOJb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOM JEATENbHOCTH U
MTOBCETHEBHOM JKU3HU IS



- p€ICHUA TCOMCTPUYICCKUX, (pI/IBI/I‘IeCKI/IX, OKOHOMHYCCKUX U APYIruX NPHUKIAAHBIX 3a/la4, B TOM
qucie 3a7a4 Ha HauOoJiblIMe W HaMMEHbIINE 3HAYEHHs C NMPUMEHEHHMEM ammapara MaTeMaTH4ecKOro
aHaym3a;

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

YpaBHEHUs U HEPABEHCTBA

YMmers:

- pemwaTh palMOHaJbHBIE, ITOKa3aTelIbHbIE W JIOrapu(Muyeckue ypaBHEHHS 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 3a[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;

- peliaTh ypaBHEHMsI, HEPAaBEHCTBA M CUCTEMbI C NPUMEHEHHEM IpapUuecKuX 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 MPOoecCHOHANBHO, 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; Berancnats kodgduurents! ounoma HetoToHa no opmyie
U C UCTIOJIb30BaHUEM TpeyrojbHuka [lackans;

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

UCIOJIb30BaTh IMPUOOPETEHHbIE 3HAHWS M YMEHUS B MPAKTUYECKOW JIEATEIbHOCTH U
IIOBCEIHEBHOM JKU3HU JUISL:

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

- IpUOOpETEeHUs MPAKTUUYECKOTO OMbITa AESTEbHOCTH, MPEIIECTBYIOMEH Tpo(dhecCHOHAIBHOM, 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, BHITOIHATH YEPTEXK IO 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 TIPH 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 KOOPAMHATHO-BEKTOPHBIM METOJ ISl BBIUMCICHUS OTHOIIEHWU, PACCTOSHUA W
yTJIOB;

- CTPOUTH CEYCHHSI MHOTOTPAHHUKOB M H300pakaTh CEYCHUS TEJI BPAIICHUS:



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

- HccaenoBaHus (MOJCTUPOBAHMS) HECIOXKHBIX MPAKTUYECKUX CHTyalluid HAa OCHOBE M3YYCHHBIX
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 JACATEIHOCTH, MPEIIIECTBYIONICH MPOo(eCcCHOHANBHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA yUeOHBIN MpeIMeT.

1.3.3 [Inanupyemble pe3yabTaTbl OCBOCHUS YUeOHON AUCIUILTUHBI(TIPEIMETA):

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



Kox v HanmenoBanue
(popmupyembIX
KOMIIETeHIIM A

IlnanupyemMble pe3yabTaTbl 0CBOCHUS Y4eOHOM TUMCIUILIMHBI (MPeaMeTa)

.JII/I‘lHOCTHbIe, MeTalpeaAMETHBIC

IpenmerHbIe

OK 01. Beibupats criocoObt
pelieHus 3a1a4
npodecCuOHATBHON
JESTEIIbHOCTH MPUMEHUTETHHO K
Pa3IMYHBIM KOHTEKCTaM

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

TEXHOJIOTUYECKOM M COLUMAJIBHOW HaIpPaBJICHHOCTH,
CIIOCOOHOCTD WHUILIMUPOBATh, MJIAHUPOBATH u
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO AEATEIIbHOCTD;

- MHTEpEC K pa3MuHbIM cdepam npodeccHoHaTbHON
JIeATEIIHHOCTH,

OsBjaaaenue YHHMBEPCAJIbHBIMH
Nno3HaBaTeJbHbIMHU JeCTBUSAMU:

a) 0a30BbIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSITEIFHO (POPMYJIMPOBATh 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;

- BBIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS 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, HaXOJUTh apryMEHTHI JIJIS J0Ka3aTeIbCTBA

-BJIAJICTh METOAMH JJOKA3aTEeNbCTB, AITOPUTMAMU PELICHUS
3a7a4; yMeHue (OpMyIHpOBaTh ONPEIEICHUs, aKCUOMBI 1
TEOPEMBI, IPUMEHATH UX, IPOBOJUTH TOKA3aTEIbHbIE
paccyX/1eHUs B X0JI€ pELICHHUs 3a/1ay;

- YMETb OIIEPUPOBATh IOHATUAMU: CTEIIEHb YHUCIIA,
Jorapudm Yuciia; YMCHHE BBIIOJIHATH BHIYHCICHNE
3HAa4eHUH U IPeoOpa30BaHUs BBIPAKECHUN CO CTENIEHAMU U
Jorapupmamu, Ipeodpa3oBaHus IPOOHO-PAITHOHATIEHBIX
BBIPKEHHUI;

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

- YMETh ONIEPUPOBATH MOHATHAMU: (PYHKIINS, HETIPEPHIBHAS
GbyHKLUS, TPOU3BOHAS, IEPBOOOPA3HAs, ONPEACICHHBIHI
MHTETpall; yMEeTh HaXOJIUTh POU3BOHbBIE JIEMEHTAPHBIX
(byHKINH, UCTIONB3YsI CIPABOYHBIE MaTepHAIbL;
MCCIJIEIOBATh B MPOCTEHIINX CIIydasxX (PYHKIUU HA
MOHOTOHHOCTb, HAX0/IUTh HAUOOJBIINE U HAUMEHbBILINE
3HaYeHMUs PYHKIHI; CTPOUTh rpa)uKU MHOTOYJIEHOB C
MCII0JIb30BaHUEM allapaTa MaTeMaTUYeCKOrO aHaIN3a;
MPUMEHSTH MPOU3BOJIHYIO MPU PELLIEHUH 337a4 Ha
JBUKEHHE; pelIaTh MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4U Ha
HauOOJIbIINE U HAUMEHbIIINE 3HAYCHNS, Ha HAaXOXKJICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIIEPUPOBATH MOHATHIMU: PAallMOHANbHAs (GYHKLNA,
nokasareibHasi QyHKINS, CTeleHHas QyHKIuUs,
norapupmuyueckas GyHKUUs, TPUTOHOMETPHUECKUE
¢byHKIMHN, 00paTHbIE (YHKIIUU; YMEHUE CTPOUTH Ipauku
U3YyYEHHBIX (DYHKIIHIA, UCTIOJIb30BaTh rpauKu Ipu
M3YYE€HUHU MPOLIECCOB U 3aBUCUMOCTEH, P pElICHUH 3a]1a4
U3 APYrux y4eOHBIX MPEJIMETOB U 33/1a4 U3 peabHON




CBOUX YTBEPXKJICHMI, 3a1aBaTh apaMeTpbl U KPUTEPUU
peIIeHUS;
- aHaJ'II/I?;I/IpOBaTb HOJIy‘-IeHHBIe B XO0JI€ pemeHI/m 3aa4uu
Pe3yJIbTaThI, KPUTUYCCKH OIICHHUBATh ux
JOCTOBEPHOCTbh, MPOTHO3UPOBATh M3MECHEHHE B HOBBIX
YCIIOBUSAX;
'YMCTB HepeHOCI/ITL 3HAHUA B HO3HaBaTCJIbHy}O n
MIPAKTUYECKYIO 00JIaCTH KU3HECATCIIbHOCTH,
- YMCTB I/IHTerI/IPOBaTB 3HAaHUA U3 paSHLIX HpeIIMeTHBIX
o0acTe;
- BbIIBUI'aTh HOBBIC HJCH, HpeI[JIaFaTB OpI/II‘I/IHaHBHLIe
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, IOJI U YaCTH, Ha JIBKCHUE, padoTy,
CTOMMOCTB TOBApOB M YCIYT, HAJIOTH, 33/1a4H U3 00J1aCTH
yIIpaBJICHUS INYHBIMUA U CEMEHHBIME (pUHAHCAMN);
COCTaBIISITh BBIPAXKCHHSI, YPABHEHHUS, HEPABCHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33]1a4H, HCCIIEIOBATh TOYYCHHOE
pelleHre U OlEHUBATh MPABIONOJ00HOCTh PE3yIbTATOB;

- YMETh ONEPUPOBATH MOHATHIMU: CPEIHEE
apudmernyeckoe, MeaHa, HauOOJIbINIEEe M HAUMEHBIIIEE
3HAYCHUs, pa3Max, JUCIEPCHs, CTAaHIAPTHOE OTKIOHECHHUE
YHCIIOBOT0 Ha0Opa; yMETh U3BIIEKATh, MHTEPIPETUPOBATH
WHPOPMAILIHIO, TIPE/ICTABICHHYIO B Ta0IHIIAX, HA
Juarpammax, rpadukax, OTpaKarollyt0 CBOMCTBA peaTbHBIX
MIPOIIECCOB U SIBJICHUM; TIPE/ICTABIATH HHPOPMAIIUIO C
MTOMOIIBIO TAOJUI] ¥ TUarpamMm; HCCIIET0BaTh
CTaTUCTHYECKUE TAHHBIC, B TOM YHCIIC C IPUMECHEHUEM
rpaUYeCcCKUX METO/IOB U JIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMHU: CITyYaHHBIN OMBIT U
Ciy4aifHOE COOBITHE, BEPOATHOCTH CITyYalHOTO COOBITHS;
YMEHHE BBIYHCIISATH BEPOATHOCTH C UCIIOIB30BAHUEM
rpadUIeCcKUX METOI0B; TPUMEHSITH (DOPMYITBI CIIOKCHUS U
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOpHBIE (DAKTHI U
(hOpMYITBI IPU PENICHUH 3a/1a4; OIIECHUBATh BEPOSITHOCTH
pealbHBIX COOBITHIA; 3HAKOMCTBO CO CIIYYaiHBIMU
BEJIMYMHAMU; YMEHUE TTPUBOIUTH IIPUMEPHI TIPOSBICHHUS
3aKOHAa OOJIBIINUX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX

- YMETh ONEPHUPOBATH MOHATUSIMU: TOUKA, TPAMAas,
TJIOCKOCTh, MPOCTPAHCTBO, JIBYTPAHHBIA YTOJI,
CKPEIIUBAIOIINECS TIPSIMbIE, TAPATLIETHHOCTh U
MEPICHIUKYIIIPHOCTD MPSIMBIX ¥ ITIOCKOCTEH, YTOT MEXTY
MPSIMBIMH, YTOJI MEKTY TIPSIMOM U TUIOCKOCTBIO, YTOJT MEXKIY
TJIOCKOCTSIMU, PACCTOSTHAE OT TOYKH JI0 IJIOCKOCTH,
paccTosTHUE MEXKTY MPSMBIMH, PACCTOSTHIE MEXKIY




TUIOCKOCTSIMU; YMEHHUE UCTIOIh30BaTh MPU PEIICHUH 3314
M3YYEHHbIE (PAKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

- YMETb ONEPUPOBATH MOHATUSAMU: MHOTOTPAHHUK, CEUECHUE
MHOTOTPaHHHKA, Ky0, MapaiesienuIie]], Ipu3Ma, mupaMmua,
burypa v noBepXHOCTb BpallleHus, IIMINHIP, KOHYC, 11ap,
cdepa, ceuenus pUTypsl BpaleHHs], MIIOCKOCTb,
Kacaromasicsi chepbl, HIMIUHAPA, KOHYCA, IJI0AAb
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, [IMITUH/PA,
momass chepsl, 00beM Ky0a, TPSIMOYTOJILHOTO
napajuieNienune1a, TUpaMuIbl, TPU3MBL, IIIMHIPA, KOHYCA,
1apa; yMeHue u300paxarb MHOTOIPAaHHUKHU U TIOBEPXHOCTH
BpAIIICHUs, UX CEYCHHSI OT PYKH, C TTOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIIbHBIE MHOTOTPaHHUKH;

- YMETh ONEPUPOBATH MOHATUSIMU: JIBIKCHUE B
MPOCTPAHCTBE, OI00HBIE (PUTYPBI B IPOCTPAHCTBE;
KCIIOJIb30BaTh OTHOILLICHHE IUIOIIAJEH IOBEPXHOCTEN U
00BeMOB MOJOOHBIX GUTYp MIPH PEIICHUU 3a]1aY;

- YMETh BBIYHUCIIATH TCOMETPHUSCKNE BETMUMHBI (IJIMHA,
yroJI, TUIOMIA/lb, 00BEM, MIIONIAAb TOBEPXHOCTH ), HCTIONB3YS
W3YYCHHBIE (OPMYIIBI 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; HAXOJUTH C MOMOIIBI0 U3YYEHHBIX (popMyn
KOOPJIMHATHI CEPEMHBI OTPE3Ka, PACCTOSTHUE MEKITY JIBYMSI
TOYKaAMH;

- YMETh BBIOUPATH TTOIXOAIINA U3YICHHBIH METOJT JIIS
pellIeHus 3a1a4uM, paclo3HaBaTh MaTeMaTHUeCKue (HakThl U
MaTeMaTHYECKHUE MOJICITH B MPUPOIHBIX W OOIIECTBEHHBIX
SIBIICHUSX, B UCKYCCTBE; YMEHUE TPUBOIAUTH IPUMEPHI
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 YTBEP)KICHHUE, IPUBOIUTD
IPUMEPBI U KOHTPIPUMEPHI, UCIIOJIb30BaTh METO/T
MaTeMaTHYeCKOM MHAYKIUH; IPOBOAUTH 10Ka3aTeIbHbIE
paccyXIeHHs IIPU PEUICHNH 3a/1a4, OLIEHUBATh JIOTHUECKYIO
IIPAaBUIBHOCTb PACCYKICHUMH;

- YMETh OIIEPUPOBATH MOHATHIMHU: MHOXKECTBO,
IOJIMHOXECTBO, Ollepalluy 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, UKIL, Tpad Ha INIOCKOCTH; YMEHUE 33a1aBaTh U
OIUCBIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOJIB30BATh
rpadpl IpU pEIICHUH 3a/1a4;

- YMETh CBOOOJIHO OIIEPUPOBAThH MOHATUSIMHU: COYETAHUE,
HepecTaHOBKA, YUCIIO COUCTAHHM, YUCIIO IIEPECTAaHOBOK;
O6unom HeloTOHA; yMeHHE PUMEHATh KOMOMHATOPHBIE
(baxThl ¥ pacCyKISHHS IS PELICHHUS 3a/1ay;

-yMETb ONEepPUPOBATH MOHATHAMU: HATYPaIbHOE YUCIIO,
I1eJI0€ YUCII0, OCTATOK MO MOAYJI0, PAallMOHAIBHOE YUCIIO,
UppalMoHAIbHOE YHCII0, MHOYKECTBA HATYPaJIbHbIX, IIEJbIX,
palMOHAIBHBIX, TEHCTBUTEIHHBIX YHCEIT, YMEHUE
UCIOJIb30BaTh MPU3HAKYU JIETMMOCTH, HAUMEHBIINI 00LIHit
JIeNUTeNh M HAUMEHbIee o011ee KpaTHOe, allrOPUTM
EBkiMa npy pemeHnu 3ajay; 3HaKOMCTBO € Pa3IUYHbIMU
MO3UIIMOHHBIMHA CUCTEMaMH CYHCIICHUS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUAMU: CTEIIEHb C
IENTBIM TTOKa3aTesieM, KOpeHb HaTypalbHOW CTETICHH,
CTETIEHb C PallMOHAILHBIM IT0KA3aTeNIeM, CTENEHb 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, PABHOCUIBHOCTh
yYpaBHEHHIA, HEPABEHCTB U CUCTEM, PALlMOHAIbHEIE,
uppalnyvoHalbHbIe, 10Ka3aTeIbHbIE, CTCIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHIE YPaBHEHHS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE pPelIaTh ypaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C IOMOIIIBIO PA3IMYHBIX IPUEMOB;
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C [TApAMETPOM;
NPUMEHSTh YPAaBHEHHS, HEPABEHCTBA, MX CHCTEMBI IS
pelLIeHHs] MaTEMAaTUYECKUX 3a/1a4 U 33124 U3 pa3InyHbIX
o0acTeil HayKH U pealbHOM KU3HH;

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUAMMU: IpaduK
¢bynkunu, oopaTHast QyHKIHSI, KOMIIO3UIHS (QYHKITHI,
JIUHeWHas QYHKIUS, KBaJpaTu4yHas QyHKLNS, CTEIICHHAs
(YHKIHUS C LIETBIM ITOKa3aTelleM, TPUTOHOMETPHYECKHE
byHKIHM, 00paTHBIE TPUTOHOMETPUYECKUE (PYHKITUH,
MoKasarenbHas u jJorapudmudeckas QyHKIUN; yMEHUE
CTPOUTH I'papUKH (YHKIHI, BBINOIHATH IPE0Opa30BaHUS
rpaduKoB QyHKITHIA;

YMEHHUE UCI0JIb30BaTh rpaduKu GYHKUUHN ISl U3Y4EeHUS
MIPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3a1a4 U3 IPYTuX
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH; BHIPAXKAaTh
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

yMEHHUE CBOOOHO ONEpUPOBATh MOHATUSIMU: YETHOCTh
byHKINHY, TEPHOANIHOCTD (PYHKITUH, OTPAHUIEHHOCTh
(GYHKLINH, MOHOTOHHOCTh ()YHKLIMH, SKCTPEMYM (DYHKIIMH,
HanOoJIbIIIee M HANMEHbIIIee 3HAYCHUST (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 CHUCTEM;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHIMHU:
M0CJIEeI0BATENbHOCTD, apupMeTHYECKast TPOrpeccus,
reoMeTpuyecKas mporpeccusi, 0eCKOHEYHO yObIBaroIIas
reoMeTpHUECKasi IPOrPECCHsl; YMEHHUE 33/1aBaTh
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IIOCJIEI0BATEIBHOCTH, B TOM YHCJIE C TIOMOLIBIO
PEKYPPEHTHBIX (HOPMYIT;

- YMETb OIIEPUPOBATh MOHATUSAMU: HENPEPHIBHOCTD
GbyHKLMHU, aCUMITOTHI Ipaduka GyHKIMHU, IIEpBasi U BTopast
MPOM3BOHAS (PYHKIIMH, TEOMETPUIECKUN U PUBUICCKUI
CMBICJI IPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeAEICHHBIH
MHTETpajl; yMEHUE HAXOIUTh aCUMIITOTHI rpaduka
(GyHKLINU; YMEHHE BBIYUCIIAT IPOU3BOJHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U KOMITO3UINH (DYHKIIHH,
HaXOJUTh YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIMHU;
YMEHME UCII0JIb30BATh ITPOU3BOIHYIO JUISl UCCIIEI0BAaHUS
(byHKUUH, JUTsI HAX0XKICHUS HAaWTy4IlIero perieHus B
IIPUKJIAJIHBIX, B TOM YHCJIE COL[MAIbHO-DKOHOMUYECKHUX U
(bu3nUecKkux 3a1a4ax, Ui OlpeleIeHUs] CKOPOCTH U
YCKOPEHUS; HaXOUTh IJIOLAAN U 00beMBbI UTYP C
MIOMOILBIO UHTETrpaia; IPUBOAUTE PUMEPHI
MaTEMaTUYECKOT0 MOJEIUPOBAHUS C IOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHHI,

- YMETb ONIEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHUCIIO,
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
3HAYEHMS, pa3Max, TUCIEPCUs, CTAHIaPTHOE 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 AarpaMM PacCEUBaHHUs U INHEWHON PETPECCU;
- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHI C
HCIOJIb30BaHNEM TpapUUEeCKIX METOJIOB; IPUMEHSTh IS
peneHus 3aa4 (OpMYJIbl CIIOKEHHSI U YMHOXKEHHUS
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BEPOSTHOCTEH, (POPMYILY TOJHOM BEPOATHOCTH, (hOPMYITY
bepnymn, komOnHaTopHbIe (DaKThl U (HOPMYIIBI; OTICHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE OIIEPUPOBATH
MOHATHAMM: ClIydaiiHasi BEIMYMHA, PACIIPEACICHUE
BEPOATHOCTEN, MAaTEMaTUUECKOE OXKHUIAHNE, TUCIIEPCHS] U
CTaHJAPTHOE OTKJIOHEHHE CIIy4alfHON BEJIMUMHBI, (PYHKIIUU
pacnpeziesieHus: ¥ INIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTeIbHOI0 U HOPMAJIBHOTO PACIPENEICHUN; YMEHHUE
UCIIOJIB30BaTh CBOMCTBA U3YyYEHHBIX PACIPENCICHUN IS
peleHus 3a]1a4; 3HaKOMCTBO C TOHATUSAMU: 3aKOH OOJIBIINX
YHCeII, METO/Ibl BHIOOPOYHBIX MCCIIEIOBAHUN; YMEHUE
HNPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YUCEIl B
MPUPOHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMHU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN
yroJ1, ABYTPAHHBIN Yo, TPEXTPAHHBIA yToJl,
IepeceKaroIIrecs, napaiieIbHble U CKPELUBAOIIUECS
IIpsIMBbIE, TAPAJUIENBHOCTD U MEPIEHAUKYIISIPHOCTD IPSMBIX
U IJIOCKOCTEM, YTOJI MEXAY IPSIMBIMH, YIOJl MEXAY IIPAMOMN
Y IUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMHU; YMEHUE
MCIIOJIb30BaTh IIPU PEILIEHUH 3a7a4 U3yuYeHHbIE (DaKThI U
TEOpPEMBI IIJIJAHUMETPUH; YMEHHUE OLIEHUBATH Pa3MeEpPbI
00BEKTOB B OKPYKAIOILIEM MUPE; YMEHHE ONIEPUPOBAThH
MOHSTHSMH: MHOTOI'PaHHUK, CEYEHNE 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, Kacaromascs chepsl, IINHIpa, 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,
CaMOCTOSITENIHO (DOPMYITUPOBATh ONPEAEICHUS N3y4aeMbIX
¢buryp, BbIIBUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpHUYECKUX (hUryp, 000CHOBBIBATh UJIH OMPOBEPTaTh
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UX; YMEHUE NMPOBOJAUTH KIACCHPHUKAIHIO (PUTYD TTO
pasIMYHBIM NIPU3HAKAM, BBIIOJIHATH HEOOXOMMBbIE
JIOTIOJTHUTEIIbHBIE IOCTPOCHHUS;

- YMETb CBOOOHO ONEPUPOBATH MOHATHAMM: IUIOIIAb
¢burypsel, 006eM GUTYpHI, BEIUYHHA yTJIa, PACCTOSHHE OT
TOYKH /10 IJIOCKOCTH, PACCTOSTHUE MEXY IPSIMBIMH,
paccTosiHuEe MEXAY IIOCKOCTSIMHU, TUIOIIAAb CHEPHI,
IUIOIIAb TOBEPXHOCTH IMPAMHU/Ibl, IPU3MBI, KOHYCa,
LWIMH]pa, 00beM KyOa, IpSIMOYToJbHOTO
napaiesenunesa, IupaMuabl, pU3Mbl, LIHIMHIPA, KOHYCA,
11apa; yMEHHE HaXOUTh OTHOILIEHHE 00BEMOB TOAOOHBIX
¢uryp;

- YMETb CBOOOJTHO ONIEPUPOBAThH MTOHATUIMU: IBUKEHUE,
napajiesibHbl IepeHOC, CHMMETPHS Ha IUNIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, TPeoOpa3zoBaHue MOA00us,
1o100HBIE (PUTYPBI; YMEHHUE paclio3HaBaTh pPaBHbIE 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 PEAIbHOM JKU3HH;

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

- YMETbh MOJIETMPOBATH PEAJIbHBIE CUTYAllUU Ha SI3bIKE
MaTeMaTHKH; COCTABISAThH BBIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
MCCJIEIOBATh TIOCTPOEHHBIE MOJIENIN C UCIIOIb30BAHUEM
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amnmapara anreOpbl, HHTEPIPETUPOBATH MOTYICHHBIH
pe3ynbTaT; CTPOUTh MAaTEMATHYECKUE MOJEIHN C TOMOLIBIO
FEOMETPUYECKUX MOHATUNA U BEJIUYUH, PEIIATh CBSI3AHHBIE C
HUMH [IPAKTHYECKUE 3a]]a4H; COCTABIISATh BEPOSATHOCTHYIO
MOJEJIb U HHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yJIbTar;
pemars NpUKIaJHbIe 33Ja4l CPEICTBAMH MATEMaTHYECKOTO
aHaJIM3a, B TOM YUCJIE COLIMAIIBHO-O)KOHOMUYECKOIO 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 IPUMEPHI MATEMATUYECKHUX
OTKPBITHI POCCUICKON U MUPOBOM MAaTeMaTUYECKOW HAYKH

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

e TENIbHOCTH

B 00/1acTH IEHHOCTH HAYYHOTI'O MO3HAHMS:
-c()OpMHPOBAHHOCTh MHPOBO33pPEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOIIECTBEHHOH MPaKTUKHA, OCHOBAHHOTO Ha
Uajore KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr'0 MECTa B MOJUKYJIBTYPHOM MHUDE;

- COBEpIICHCTBOBAHHME SI3BIKOBOM M YHUTATEIbCKON
KyJbTYpbl KaK CpEICTBAa B3aWUMOJECUCTBUS MEKIY
JIFOABMHU U MIO3HAHUS MUPA;

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

Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

M03HABATEJILHBIMH 1efiCTBUSIMU:

B) paboTa ¢ uHpopmMaueii:

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

- CO37aBaTh TEKCThl B Pa3IMYHBIX (hopMaTax C Y4ETOM

- YMETh ONEPHPOBAThH MOHATHAMU: pallMOHATbHAs (QYHKIIHS,
MoKazareiabHas byHKIHS, CTEeTeHHAs byHKIHS,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPHUUECKHE
byHkIMKM, oOpatHble (YHKIMH, YMEHUE CTPOUTH TpaduKu
U3y4eHHBIX  (YHKIMH, HWCHOJB30BaTh Tpaduku Tpu
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,

TOXIECTBEHHOE TpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,

CUCTEMa YpaBHEHUHW U HEPABEHCTB, PaBHOCHIBHOCTH
YPABHEHUN, HEPABEHCTB M CHUCTEM, palMOHAJIbHBIE,
UPpPALMOHAJIBHEIE, [IOKa3aTeNbHbIE, CTCIICHHBIE,
norapumuueckue,  TPUTOHOMETPUYECKHE  YpaBHEHMS,

HEpaBEHCTBA U CUCTEMbI; YMETh pellaTh ypaBHEHHUS,
HCPAaBCHCTBA U CUCTEMBI C TIOMOIIBIO PA3JIMYHBIX IIPUCMOB;
pelaTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMETPOM;
IIPUMCHATE YpaBHCHHA, HCPABCHCTBA, HX CHUCTEMBI [JId
peleHnss MaTeMaTHYeCKUX 3a/lad W 33734 M3 pa3IMyHbIX
oOracTell HayKu U pealibHOM JKU3HH;

- YMETh CBOOOJJHO ONIEPUPOBATH MOHATHIMHU: JBHKEHHE,
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Ha3HA4YeHUS MHPOPMALMU U IENEBOW ayJUTOPHH,
BBIOMpas ONTUMaIbHYIO (OpMy TIpEeACTaBICHHUS U
BU3yaJIM3alluu,

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

- HCIONIB30BaTh CpEeACTBA HMH(POPMALMOHHBIX U
KOMMYHHMKAIIUOHHBIX ~ TEXHOJOTMH B  pEUICHUH
KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX u
OpraHM3alMOHHBIX 33/1a4 ¢ COOJII0/IeHneM TpeboBaHUM
OpPrOHOMMKH, TECXHUKHN 6€3OHaCHOCTI/I, THT'UCHBI,
pecypcocOepexeHusi, MPaBOBBIX U STUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MMaCHOCTH;

- BIAJETh HABbIKAMU pACHO3HABaHUS M  3alIUTHI
nHpOpManuy, MH(POPMaIIMOHHON 0e30macHOCTH
JUYHOCTH

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

OK 03. IlnanupoBats u
peaan30BbIBaTh COOCTBEHHOE
npodecCuoHaIbHOE H
JUYHOCTHOE pa3BUTHE,
PeINPUHIMATENbCKYIO
NeSITeNbHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS MO
IIPaBOBOM M (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX CHTYaIUsIX

B 001acTH 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

- c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHMSI,
ATUYECKOTO MTOBEJCHUS;

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

- OCO3HaHWE€ JUYHOTO BKJaJa B TOCTPOEHUE
YCTONYMBOTO OYIYyIIETro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POAUTEISM U
(unmu) ApyruM YlIeHaM CEeMbH, CO3JaHUI0 CEeMbU 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 ¥ IMYHOCTHOE Pa3BUTHE,
NpCaANPUHUMATCIBCKYIO ACATCIBbHOCTD B
npodeccnoHansHOM chepe, UCIIONb30BaTh 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
JOCTMKCHUIO  L€IM U  YCIEXy, OIITUMU3M,
VHHULIMATUBHOCTb, YMEHHUE JCUCTBOBaTb, HMCXOIA U3
CBOUX BO3MOXKHOCTEH;

- SMIAaTHH, BKIIOYAIOLIEH CIMOCOOHOCTh IOHHWMATh
SMOLMOHAIBHOE COCTOSHUE JPYTUX, YYUTBHIBATh €r0
IIPU OCYLIECTBICHUH KOMMYHHMKAIUHU, 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. DdpexTuBHO TOTOBHOCTh K CAMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH W | - YMETh OINEPUPOBATh IOHATHSAMH: CIy4alHBIA ONBIT M
B3aMMO/IEIICTBOBATh U PabOTaTh B | CAMOOIPEIEICHHUIO; cilyyaifHoe CcOOBITHE, BEPOSTHOCTh CIYYaHHOTO COOBITHS;

KOJIJICKTUBE U KOMaH/IC

-OBJIaJICHUE HaBbIKAMH y4eOHO-HMCCIIeIOBATEIHCKOM,
MIPOEKTHOM M COIMAILHOM JIeATEbHOCTH;

OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU JIEHCTBUAMM:

0) COBMECTHasI IeATEITbHOCTb:

- IIOHUMATb )4 HCIIO0Jb30BaTh MPpCUMYIICCTBA

YMETh  BBIYHUCIATH  BEPOSTHOCTH C  HCIOJIb30BAHHUEM
rpaMUecKux METOAOB; MPUMEHATh (POPMYIIBI CIOKEHUS U
YMHOXEHUSI BEPOATHOCTEH, KOMOMHATOpHBbIE (aKThl H
bopMynbl MU pEIIeHUH 3aJay; OLEHMBATH BEPOSTHOCTH
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 pe3ybTaThl COBMECTHOU PaOOTHI;

- KOOPJIWHUPOBATh M BHIMOIHATH PabOTy B YCJIOBHSIX

peabHOTO, BHUPTYAJIBHOTO ¥  KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYILECTBIISATh IMO3UTUBHOE CTpPaTEruyecKoe
MOBEJICHUE B PA3JIUYHBIX CUTyalUUsAX, MPOSABISTh

TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
OBjajeHHe YHHBEpPCAJbHBIMH  PeryJjisiTUBHbIMH
JeHCTBUSAIMU:

I') IPUHATHE ce0sl U IPYTUX JIFOACH:

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

- MPU3HABaTh CBOE MPAaBO W MpPaBO APYTUX JIOACH Ha
OIUOKU;

- pa3BHUBaTh CHOCOOHOCTH MOHHMMATh MHP C TO3HUIIMH
JPYTOro 4eoBeKa

3aKOHa OOJIBIIMX YHCEeN B NPHUPOAHBIX U OOIIECTBEHHBIX
SBIICHUSX;

- yMeTh CBOOOJHO ONEPUPOBATH IMOHATUSMHU: CTENEHb C
LEeJIbIM II0Ka3aTesleM, KOPEeHb HaTypalbHOW CTEIeHH,
CTETIEHb C pPAlMOHAJBHBIM IIOKa3aTeleM, CTeNeHb C
JeHCTBUTEIIBHBIM (BelECTBEHHBIM) nokasaresem,
gorapupM  yHMchIa, CHHYC, KOCHHYC W  TaHICHC
IIPOM3BOJILHOI'O YHCIIA;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHAMH: Tpaduk
dbyHKIMKM, o0OpaTHas (YHKIUSA, KOMIO3UIMS (QYHKIUH,
nuHeWHas (QYHKIUS, KBaapaTudHas (YHKLIWS, CTEHNCHHAs
GyHKLIMSA C LeNbIM IOKa3aTeiaeM, TPUTOHOMETPHUUYECKUE
¢yHkuMu, oOpaTHbIE TPUTOHOMETPHYECKHE (YHKIIHH,
nokaszateiabHas M JorapudpmMuueckas (QYHKIUHU; YMETh
cTpouTh Tpaduku (YHKIWH, BBITOIHATH MPEOOpa3OBaHUS
rpadukoB QyHKINIH;

- YyMEThb HUCHOJb30BaTh TPaQuKU (QYHKIUH UISI M3Y4ECHUS
IPOLIECCOB U 3aBUCUMOCTEH IPU peIIeHUN 3a7au U3 APYrux
y4eOHBIX TPEIMETOB M W3 peabHOW XH3HH; BBIPAXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUYUHAMU;

- CBOOOJTHO OIEPHPOBATH MOHATHSAMHU: YETHOCTH (DYHKIIHH,
HNEPUOJIMYHOCTh  (PYHKLUH, OTPAHUYEHHOCTh (DYHKIMH,
MOHOTOHHOCTb GbyHKIUY, JKCTPEMYM ¢byHKIUY,
HauOoJplllee M HAUMEHblIee 3HAaueHUs (QYHKIUM Ha
MIPOMEKYTKE; YMETh MPOBOJMTH UCCIIEIOBaHHE (QYHKIINH;

- YMeTh HCHOJb30BaTh CBOMCTBA M rpaduku (GpyHKUIUN s
pelieHus ypaBHEHH, HEPaBEHCTB M 3a]a4 C TapaMeTpaMu;
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 o0J1acTH 3cTeTHYECKOro BOCIIUTAHUSA

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

- CIIOCOOHOCTh BOCTIPUHUMATH pa3IUYHBbIC BUIBI
WCKYCCTBA, TPAUIMU U TBOPYECTBO CBOErO M APYTHUX
HApOJOB, OLIyI[aThb AMOLUMOHAIBHOE BO3JECHCTBHUE

- YMETh OIepupOBATH MOHATHSIMHU: cpenHee
apudmernyeckoe, MeauaHa, HaubOoiblllee M HAUMEHbIIEE
3HAUEHMs, pa3Max, AMUCIEPCHs], CTaHIApPTHOE OTKJIOHEHHE
YHUCIIOBOTO Habopa; yMeHHE W3BJIE€KaTh, HHTEPIPETUPOBATH
uHpOpMalMIO,  TpPEACTaBICHHYI0 B  Ta0nuuax, Ha
Juarpammax, rpadukax, OTpa)karollylo CBOMCTBA peabHbIX
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, CTpEMJICHHE MIPOSIBIISATH KavyecTBa
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, JIBYT'paHHbBIN yrod,
CKpeIIHBaOIINecs psiMbIE, napauieNbHOCTh u

MEePHEHAUKYISIPHOCTh NPSIMBIX U TJIOCKOCTEH, YTroJl MEXIY
MPSIMBIMU, YTOJI MEXY MPSMOI 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. ITposiBIsATE Tpak1aHCKO-
HNaTPUOTHYECKYIO TO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/IEHNE HAa OCHOBE
TPaZULIHOHHBIX POCCUMCKUX
JTlyXOBHO-HPABCTBEHHBIX
LICHHOCTEMH,

B TOM YHCJIE C YUYETOM
rapMOHHU3aLuU
MEXHAIIMOHAIBHBIX U
MEXXPEIUTNO3HBIX OTHOILIECHUH,
MPUMEHSTh CTaHAAPTHI
AHTUKOPPYINLHUOHHOIO OBEIECHUS

- OCO3HaHHE o0yJaroImuMucs
rpak1aHCKOM UJCHTUYHOCTH;

- LEJICHANpPABICHHOE pa3BUTHE BHYTPEHHEW MO3ULUU
JINYHOCTH  HAa  OCHOBE  JYXOBHO-HPABCTBEHHBIX
IeHHOCTeH HapOJI0B Poccuiickoi ®denepanuu,
HMCTOPUYECKUX U HAIMOHATBHO-KYJIbTYPHBIX TPaJULINM,
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

- OCO3HaHHE 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, CKAIIIPHOE NPOU3BEACHUE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEJCHUE BEKTOPA Ha
YHCII0; HAXOAUTh C TOMOIIBIO U3YYEHHBIX (hOpMYIT
KOOPJIHMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEKY IBYMs
TOYKaMU;

-yMeTh BBIOMPATh MOAXOIALINI U3yYEeHHBIH METO IS
peleHus 3a1auu, paclo3HaBaTh MaTeMaTu4eckue hakThbl U
MaTeMaTHYeCKUe MOJIENH B MPUPOIHBIX U OOIECTBEHHBIX
SABJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJIUTD IIPUMEPBI
MaTE€MaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEeMaTUYeCKON HayKHU.

- YMETh OIEpUPOBAaTh MOHATHIAMH: CIYYalHBIA ONBIT M
ciyyaifHoe cOOBbITHE, BEPOSTHOCTH CIIYY4alHOTrO COOBITHS;
YMETh  BBIYHMCIIATH BEPOATHOCTH €  HUCIOJIB30BAaHHEM
rpaMUecKuX METOAOB; MPUMEHATh (POPMYIIBI CIIOKEHUS U
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- TOTOBHOCTb MIPOTUBOCTOSITh UEOJIOTHH SKCTPEMU3MA,
HallMOHAJIN3Ma, KCeHO(POOWH, JTUCKPUMHHAIMHM TIO0
COLIMAJILHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIIMOHATHHBIM
MpU3HAKaM;

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

- yYMEHHE B3aUMOJICHCTBOBaTH C  COLMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C HUX QYHKIHUSIMH U
Ha3HA4YCHHEM;

- TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOU
e TeTbHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTh  POCCHUUCKOM  TpaxJaHCKOU
UJCHTUYHOCTH, NATPUOTH3MA, YBAXEHHUS K CBOEMY
HapOJy, YyBCTBa OTBETCTBEHHOCTH Iiepel PomuHoMu,
TOPJOCTH 3a CBOW Kpai, cBoro PoauHy, cCBOIl S3BIK M

KYJIbTYpY, poLLIoe u HACTOSIILEE
MHOT'OHaIMOHAIbHOTrO Hapoaa Poccuu;
- I1IEHHOCTHOE€ OTHOUIEHHE K TOCYJapCTBEHHBIM

CHMBOJIaM, UCTOPUYECKOMY M HPUPOAHOMY HACIEIUIO,
[IaMATHHUKAM, TpaguLAsIM HapoJI0B Poccun,
JOCTIKEHUsIM Poccun B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTUAX U TPYAE;

- ujeliHas yOexXJIeHHOCTb, TOTOBHOCTb K CIY)XXCHHUIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyIb0Y;
OCBOCHHbIE 00YYAIOLIUMHCA MEXIPEIMETHbIEC TTOHATHUS
U yHUBEpCallbHble y4ueOHbIe JeHCTBUS (peryisTUBHBIE,
MO03HaBaTeNNbHbIe, KOMMYHHKATHBHBIE);

- CMIOCOOHOCTH WX WCTOJIB30BAaHUS B TTO3HABATEILHON U
COLIMAJIbHON MPAKTUKE, TOTOBHOCTb K
CaMOCTOSATENIFHOMY IUTAHUPOBAHUIO M OCYIIECTBICHHIO
y4eOHOM  NeATeNbHOCTH, OpraHu3aluu  y4eOHOro
COTPYAHHUUYCCTBA C MNEAArorutdcCKuMu pa6OTHHKaMI/I nu
CBEpCTHMKAMM, K  y4YaCTHIO B  TIOCTPOECHUH

YMHOXXEHHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (DAaKThl U
GbopMynbl IIpU pEIIEHUU 3aJad; OLEHMBATH BEPOSATHOCTHU
peaIbHbIX  COOBITHI; 3HAKOMCTBO CO  CIy4aillHBIMHU
BEIMYMHAMHU; YMEHUE MPUBOAUTH IMPUMEPHI MPOSBICHUSA
3aKOHa OOJIBIIMX YHCEN B TNPHUPOIHBIX M OOIIECTBEHHBIX
SBIICHUSAX
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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 CHTYAIUSIX

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

- YMETh MIPOTHO3UPOBATH HeOJIaronpusTHHIC
HKOJIOTMUECKHE  TOCIEACTBUS  MpeANpPUHUMAEMbIX

JENCTBUMN, IPEAOTBPAILATh UX;

- pacUIMpUTbh ONbBIT JEATEIBHOCTH 3KOJIOTHYECKOM
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 II03HABATEIbHYIO 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
PE3YJIBTATOB LIEIAM

- YMETb ONEepUpPOBaTh MOHATHAMHU: (PYHKIHS, HEPEPHIBHASL
byHKIUS, TPOU3BOAHAS, IMEPBOOOpa3Hasi, OIpeaeICHHBIN
UHTErpajl; yMeTh HAaXOJIUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX

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

3Ha4eHUus1 (YHKUMUHA; CTPOUTH IpadUKd MHOTIOYJICHOB C
UCIOJNb30BAHUEM amlapara MaTeMaTU4eCKOro aHaln3a;
OPUMEHATh TPOU3BOAHYIO TpU pPELIeHHH 3aJad  Ha
JIBUKEHHE; pelllaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a7aul Ha
HauOoJbIINE M HAUMEHbLIME 3HA4YEeHUs, HAa HaXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

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

- YMETh BBIYMCIATH T'€OMETPUYECKHE BEIUYMHBI (JUIMHA,
yrod, miomaas, 00beM, IJI0MAb IOBEPXHOCTH), UCTIONb3Ys
U3y4eHHbIE (POPMYJIBI U METOMBI

[IK 2.5 Onpenensite
SKOHOMMUECKYIO 3PPEKTUBHOCTh
IIPUMEHEHUS] YCTPONCTB
aBTOMATHUKHU U METOJIOB MX
00CITy>)KMBaHUS

orpeziesieHue 3KOHOMUYECKON 3 (HEeKTUBHOCTH IPUMEHEHHSI YCTPOICTB aBTOMAaTUKN U METOJOB UX 0OCITYKUBAaHUS

I1K 3.2 13mepsaTe n
AHAJIN3UPOBATH APAMETPHI
npuOOpPOB U YCTPONCTB
CUTHAJIM3all1y, IEHTPAJIN3aLluU U
OJIOKHPOBKH;

U3MepeHue napamerpoB npudopoB u ycrpoicts CLIb
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B pesynprare ocBoeHHs y4uyeOHOM IMCHUIUIMHBI CTYIAEHT JOOJDKEH (HOpPMUpPOBaTh ClIEAYHOIINE
JUYHOCTHBIE pe3yibTarhl (nanee — JIP):

JIP.2 [IposBisiOmMil aKTUBHYIO TPXKIAHCKYIO MTO3UIUIO, JEMOHCTPUPYIOIINNA TPUBEPHKEHHOCTD
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTUBHBI M Yy4YacTBYIOIIUH B
CTYJICHUYECKOM M TEpPPUTOpPUATIBHOM CaMOYIpPABIECHUU, B TOM YHUCIIE Ha YCIOBHUSAX 100pPOBOJIHUECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOIINI M YUAaCTBYIOUIHHA B AEATEIBHOCTH OOIIECTBEHHBIX OPTaHU3AIIHIA.

JIP.4  TIposBAsIOMMA U TEMOHCTPUPYIOIIUN YBaXEHUE K JIIOJIAM TPY/1a, OCO3HAIOIINNA IEHHOCTh
cooctBenHoro Tpyna. Crpemsmuiicis K (QOPMHPOBAHUIO B CETEBOM cpele JUYHOCTHO H
npoeccnoHaNTbHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIEAaN.

JIP.23 [Tonydyenne o0O0Oy4arOIUMHUCS BO3MOXXHOCTH CaMOPACKpPBITUS U CaMopean3aius
JIUYHOCTH.

JIP.30 OcymecTBIsOMMA MOUCK M HCHOJb30BaHWE HWHPOpPMALUHU, HEOOXOAUMON Ui
3¢ (HEeKTUBHOTO BHITOIHEHHSI PA3JIMYHBIX 33/1a4, TPO(EeCCUOHATHLHOTO U TUYHOCTHOTO Pa3BUTHSI.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIUILJIMHBI (ITPEJIMETA)
2.1. O0beM y4eOHOM NMCHUILIMHBI (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 COIePKAHUE 32
B TOM YHCIIE!
TEOpETHUECKOe 00ydeHHE 20
MPAKTUYECKHUE 3aHSITUS 12
IIpoMe:kyTOUHasI aTTECTALUSA 34

IIpomescymounas ammecmauyus 6 popme rxzamena (1 cemecmp)

Ilpomescymounas ammecmavusn ¢ ghopme sxzamena (11 cemecmp)
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2.2. TemaTuyeckuii IJIaH U cojiep:kanue yueoHoi qucuuminnsl (mpeamera) OYJ1.0711 MATEMATHUKA

1 2 3 4
dopmupyemble
KOMIICTCHIINHN
Conep:kaHue y4e0OHOro MaTepuaJsa, NPaKTU4YeCKUue 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. Uucna u BIYUCIICHUS. Marematnka B HayKe, TEXHUKE U IPAKTUUECKOH nesaTenbHoCcTH. Llenu u 3anaun u3ydeHus 2
Bripaxkenus u npeoOpa3zoBaHusl. MaTeMaTUKH Npu ocBoeHuu crneunaibHoctert CIIO.
JleiicTBUS HAZl OJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMU U
JeCATUYHBIMU Jpo0simMu. [leiicTBus co creneHs M. PopMyIibl COKPALLIEHHOTO YMHOXKEHHUS.
VYrpouieHne BbIpaXeHU.
Tema 1.2. HarypanbHbie, 1ieTbIe, Conep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
paloHaIbHbIE, UPPALlMOHAIbHbBIE JennmMocts nensix uncen. [lenenue ¢ octatkoM. CpasHenusa. Pemenne 3anad ¢ 2
qucia. 1[EJI0YHMCIIEHHBIMU Hen3BecTHbIMU. HaTypanbHble, 11eible U pallMoOHaIbHbBIE YHCIIA.
Tema 1.3. JleiicTBUTENIBHEIC YHCIIA. Coaep:xxanue 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 3HAUYEHUH BEIMYMH U TIOTPEIIHOCTEH BBIYUCICHUH (a0COMIOTHOM 1
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» ITpaktnueckoe 3ansatue Nel o reme «Hwuciia v BBIYUCIEHUS»
Tema 1.5. JIunelinple paBHEHMS U Copepxxanue yueOHOIro MaTepuaJa 2 JIP 2,4,23,30
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1 2 3 4
HepaBeHCTBA. CHCTEMBl TMHEHHBIX Jlunelinble, KBaIpaTHbIC, IPOOHO-IMHEHHBIE ypaBHEHHS U HepaBeHCTBA. CIIOCOOBI peleHus
YpaBHEHU. CHCTEM JIMHEHHBIX ypaBHEHUM. CHCTEMbI IMHEHHBIX 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
BO3pacTaHus U yObIBaHMsI, HAUOOJIbIIEE U HAUMEHbIIEE 3HAUEHUS, TOUKU IKCTpEMyMa
(JIoKaNMbHOTO MAaKCUMyMa U MUHUMYMA). Buinykiocmo ¢hynxyuu. I'padudeckas 2
uHTeprnpetanus. [Ipumepsl pyHKIIMOHAIBHBIX 3aBUCUMOCTEN B pealIbHbIX MpoLeccax u
apneHusx. [IpeoOpazoBanus rpaduMKoB: MapauiebHbIN IEPEeHOC, CUMMETPHUS OTHOCUTEIIBHO
ocell KOOpJMHAT U CUMMETPHUS OTHOCUTENILHO Hayaia KOOpJAUHAT, CHMMETPHUS OTHOCUTEIIBHO
npsAMOM Y = X, pacmsdicenue u cocamue 80016 ocetl Koopounam. IToHATHE 0 HETIPEPBIBHOCTH
Gynkuuu. OcrosHble meopemvl 0 HenpepbleHbIX PYHKYUSX.
Tema 2.2. Pemienne 3agau. Copepxanue yueOHOro Mmarepmuasa JIP 2,4,23,30
CrenenHast QyHKIUS C HaTypaJlbHBIM MIOKa3aTelIeM, €€ CBONCTBA U Tpaduk. Bepmukanvhble u
20pU30HMANbHbIE ACUMNIMOMbL 2paduKros. I paguxku OpoOHO-TUHEUHbIX YHKYUI. 2
[ToxazarenbHast pyHKIMS (IKCIIOHEHTA), ee cBoicTBa U rpaduk. Jlorapupmuueckas GyHKuus,
ee CBOicTBa U rpaduk.
Tema 2.3. OOparHas QpyHKIuS. Copepxxanue yueOHOIo MaTepuasa 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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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. [IpakTHdeckoe 3aHsATHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Ned «HuciioBast OKpY>KHOCTBY. ITpakTueckoe 3anstue Ned no teme «HucaoBast OKpy>KHOCTbY.
Tema 3.5. @ynkuun y=cosx, y=sinx | Coaep:xaHue y4e0HOro MaTepuaJsia 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. [IpakTnueckoe 3aHsATHE Copepxanue yueOHOro Mmarepmuasa JIP 2,4,23,30
Ne5 «I"paduky 0OCHOBHBIX [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 ®opmyibl  yaBoeHUs. DPopmyabl nonroeuHHo20 yena. Buipaoicenue mpuconomempuueckux
TPUTOHOMETPUYECKHE TOKIECTBA. @yHKYULL Yepe3 ManeeHc NONOBUHHO20 apeyMeHmda.
Tema 3.10. IIpeoOpa3oBanue cymm u | Coaep:kaHue yuedOHOro MaTepuasa JIP 2,4,23,30
pou3BeAeHNH Tpuronomerpuueckux | [IpeoOpa3oBanusi CyMMbl TPUTOHOMETPUYECKUX (YHKLUI B IPOU3BEIEHUE U IPOU3BEACHUS 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. IIpocmerivuue mpuconomempuueckue nepagercmea. CriocoObl peleHus IPOCTEHIINX
TPUTOHOMETPUUYECKUX YPABHEHUHN M HEPABEHCTB.
Tema 3.13. OcHOBHBIE METO/IBI Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
peLeH s TPUTOHOMETPUUYECKHUX Pemienue TpUroHOMETPUYECKUX YPABHEHUI C IOMOIIBIO YHCIOBOW OKPYKHOCTH; pelleHUEe
ypaBHeHH. OTHOPOTHBIE TPUTOHOMETPHUYECKUX YPaBHEHHH C TOMOIIBI0 OCHOBHBIX METOJOB: 3aMEHBI MEPEMEHHOH, 9
TPUTOHOMETPUUYECKUE YPABHEHHUS. pa3JIOKEHUS] HAa MHOXKUTENW. PelieHue OJHOPOIHBIX TPUTOHOMETPHUUECKUX YpaBHEHUH.
[Ipumenenne ¢Gopmyn npeoOpa3oBaHUS TPUTOHOMETPHUYECKUX (DYHKIUH TPH PEIICHUH
TPUTOHOMETPUUYECKUX YPAaBHEHUH.
Tema 3.14. [IpakTuueckoe 3ansTHE Copeprxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30
Ne7 «Tpuronomerpudeckue [Tpaktuyeckoe 3anstue Ne7 1o teme « TpuroHoMeTpudeckrue ypaBHEHUs U HEPABEHCTBAY. 2
YpaBHEHHSI 1 HEPABEHCTBAY.
Tema 3.15. Pewienue IIpodeccnonabHO-OPHEHTHPOBAHHOE COJAEPKAHNE IIK 2.5
npodeccuoHaNbHbIX 3a/1a4. [IpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BbIpakeHUU. PopMmyna mepexona OT CyMMBbI ABYX JIP 2,4,23,30
GyHKIUR ¢ pasnIuYHbBIMM KO3()(UIIMEHTaMU B OJHY M3 TPUTOHOMETPUUYECKUX (YHKLUH. 2
Pemenne THMOBBIX 3a7ad Ha NpUMEHEHHE (GOPMYN TMPH TPeoOpa3OBaHUH BBIPAKECHHM.
Vcnonp30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKLIMHU B MPO(eCCHOHAIBHBIX 33/1a4ax.
Tema 3.16. [IpakTiueckoe 3ansTHE Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
Ne8 «Tpuronomerpudeckue [Tpaktuyeckoe 3ansaTue Ne§ o treme « TpuroHomerpudeckue GyHKIUN. 2
GyHKIUNY.
Pazpnen 4.
Havana maTemaTn4eckoro 16
anaausa. [lpousBognas pyHkuum.
Tema 4.1. Yucnoseie Copaepxxanue yueOHOro MmaTepuasa 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

MOHOTOHHOUM OrpaHHMUYEHHOH MOCIICA0BATEILHOCTH. [IJTHHA OKPY)KHOCTH | ILJIONIAIh KpyTra
KaK TpeJielibl MOCIeA0BaTeIbHOCTEH. beckoHeuHO yObIBatoIas reOMeTpUYIecKast POrpeccHs
u ee cymma. Teopemsl 0 npedenax nociedosamenvuocmeli. Ilepexod k npedenam &
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Hepagencmeax. CyMMHpPOBaHUE M0OCie10BaTeNbHOCTEN. [ToHSTHE O HEIPEPBIBHOCTH
bynkuuu. OchosHvle meopemul 0 Henpepblghvlx pyukyusax. [lonamue o npedene ynxkyuu 6
mouke. Ilosedenue ¢hynxyuil na beckoneynocmu. Acumnmomal.
Tema 4.2. Onpenenenue Coaep:xanue yueOHOIro MaTepHuaJia 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
IPOM3BOJIHAs U ee pusnueckuil cMpica. HaxoxxaeHue ckopocTu JUIs pouecca, 3alaHHOro
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.

[Ipaktuueckoe 3anstue NelO o teme «IIpumeHeHne MPoOU3BOTHON PYHKITUN.
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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. [IpakTiueckoe 3aHsATHE Copepxanue yuyeOHOro MaTepuasa JIP 2,4,23,30
Nell «IIpumenenue akcuom [Ipaktuueckoe 3anstue Nell o teme «lIpumeHeHrne akCMOM CTEPEOMETPHUM 2
CTEPEOMETPUI.
Tema 5.3. [TapamnensHocTs npsAMbIX, | Coaep:kanue yueOHOro MaTepuasia JIP 2,4,23,30
MPSIMON U TUIOCKOCTH. B3aumHoe pacnionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, TapAIIICIIbHbBIE
[TapanmnenbHOCTb IIIOCKOCTEN. U CKpeluBaromuecs npsamMsle. [lapannensusie npsMelie B mpoctpaHcTse. [lapannensHocTh 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 «ITapamnenbHOCTh MPSIMBIX U [Tpaktuueckoe 3anstue Nel2 no teme «llapamienbHOCTh MPSIMBIX U TUIOCKOCTEH». 2
IIJIOCKOCTEMN.
Tema 5.5. CxpemuBaromuecs 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. [IpakTnueckoe 3aHsATHE Copepxanue yueOHOro MmaTepuasa 5 JIP 2,4,23,30
Nol3 «Yron Mexay npsSIMbIMI. ITpakTueckoe 3anaTue Nel3 mo teme «YTrona Mexay npsiMbIMID.
Tema S.7. Terpasap u Copaepxxanue yueOHOro MmaTepuasa I1K3.2.
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 «Terpasgp. Ilapamnenenunen» | Ilpakruueckoe 3anstue Nel4 no teme «Terpasap. Iapamienenunen»
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

1apauIeJbHBIMU MIJIOCKOCTSIMU. PaccTosiHUE MEKy CKPEIIMBAIOIIUMHUCS TPSIMBIMU
Tema 5.10. [IpakTuueckoe 3aHsATHE CopnepixaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
Nel5 «llepnennukymsp u [TpakTrueckoe 3ansatue NelS no reme «lleprneHAUKYIsSp 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. [IpakTrHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Nel6 «llepnennukynsipHbie [TpakTueckoe 3ansatue Nel6 no reme «llepneHANKyISApHBIE TNIOCKOCTH. 2
IJIOCKOCTI».
Tema 5.13. U300paxenue IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJePKAHME JIP 2,4,23,30
IIPOCTPAHCTBEHHBIX (PUTYD. [TapannensHoe npoekTHpoBanue. OpTOroHaaIbHOE NPOEKTUpOBaHUeE. [11owaos

OPMO2OHANILHOU NPOEKYUU MHO20Y20nbHUKA. YI300paskeHne 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. [IpakTuueckoe 3aHsATHE Copepxanue yueOHOro Mmarepmuasa 2 JIP 2,4,23,30
Nol8 «CrepeomeTpusi» [Tpaktuueckoe 3anstue Nel8 o reme «CtepeomeTpusi»
Tema 5.16. O60061eHNE U Copepxanue yueOHOro MmaTrepmuasa OK 06
CHCTEMAaTH3alis 3HaHUH. O6o0menue u cucreMaruzarus 3nanuid. [logsenenue utoros 3a | cemectp. 2 JIP 2,4,23,30
IIpoMeXyTO4YHasi aTTecTanusl 18
Pasnea 6.
YucioBbie H OyKBEHHbIE o4
BbIpaskeHns. CTeneHu U KOPHH.
Tema 6.1. KopeHnb N-HOI1 cTeneHMU. Copaepxxanue ydyeOHOro MaTepuasa 9 JIP 2,4,23,30

O3HakomiieHHe oOydamomuxcs ¢ ¢opmMamMM TeKylled M NPOMEXKYTOUYHOM aTTecTalluy,
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OCHOBHOM M [JONOJHUTEIBHOM JMUTEPATYpOHd IO KypCy JUCLHUILIMHBI W IIPOBEJICHHE
MHCTPYKTaXa [0 TEXHUKE O€30I1aCHOCTH.
Kopenb crenenu n > 1 u ero coiictsa. Pemienne ynpaxxHeHUH ¢ UCIIOJIb30BAaHUEM CBOWCTB
KOpHs N-HOM CTENEeHH.
Tema 6.2. [IpeoOpazoBanue Copaepxxanue yyeOHOro MaTepuasa JIP 2,4,23,30
BBIp)XEHUI, colepxkaiux paaukanbsl. | CTeneHb ¢ pallMOHAIBbHBIM IIOKa3aTesaeM U ee cBoicTBa. [loHsTHE O CTeneHu ¢
JENCTBUTENBHBIM N0Ka3aTenaeM. CBOWCTBA CTENEHU C JEMCTBUTEIbHBIM [10KA3aTEIEM.
[TpeoOpa3oBaHus BEIpAXKEHUN, COAEPKALMX paauKaibl. JleficTBUs Hall CTENEHsAMHU ¢
JeCTBUTENLHBIMU TTIOKa3aTessiMUu. O000IIeHNE TIOHATHS CTETIEHU. T0XIeCTBEHHBIE
npeoOpa30BaHusl CTeNeHEN C NeHCTBUTEIbHBIMU IOKA3aTENISIMU.
Tema 6.3. Oyukimn Y = Q/; nx Coneprxanue y4eOHOro MaTepuasa § § JIP 2,4,23,30
. Omnpenenenne QyHKIUHU, TpadUKU U CBOMCTBA (QYHKIUH.
CBOMCTBA U rpaduKu.
Tema 6.4. [IpakTuueckoe 3aHsATHE Copepxxanue yuyeOHOIro MaTepuasa JIP 2,4,23,30
Nel19 «Pagukamnsy. IIpakTuueckoe 3anatue Nel9 o reme «Pagukaibiy.
Tema 6.5. Crenennble GyHKUIUU. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Omnpenenenne creneHHoN GpyHkunu. CreneHHas QYHKIHS ¢ HATYPaIbHBIM ITOKa3aTeNeM.
Tema 6.6. CtenieHHbIe HYHKINH, UX Coaep:xanue yueOHOro MaTepuaJia JIP 2,4,23,30
CBOMCTBA, rpauKH. I'paduku u cBoiicTBa creneHHbIX QyHKIMHA. [TocTpoeHne rpaduKoOB CTENEHHBIX (PYHKIINM.
CrenenHas (QyHKIIMS C HAaTypaJlbHBIM II0Ka3aTeNeM, €€ CBOMCTBA U IpaduK.
Tema 6.7. Pemienue IIpojeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COAEPKAHUE OK 01
npodecCHOHATIbHBIX 3aJau. Pelenre nppalMOHAIBHBIX YpaBHEHUN. PellieHne npukiaaHblX 3a1ay. JIP 2,4,23,30
Tema 6.8. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
Ne20 «CreneHn 1 KOpHUY. ITpakTnueckoe 3ansaTue Ne20 o reMe «CTENEHU U KOPHM.
Tema 6.9. [lokazaTenbHas QyHKIUSA Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
ee CBOicTBa U rpaduk. [Toka3zarenbHas ¢pyHKIMA (IKCIIOHEHTA), ee cBoiicTBa u rpaduk. [Tocrpoenue rpadgukos
MOKa3aTeNbHbIX (PYHKIIHUH, CXOACTBO U pa3IniyKe CBOMCTB rpaduKoB.
Tema 6.10. IIpakTrueckoe 3aHsTHE Copaepxxanue yueOHOro MmaTepuasa JIP 2,4,23,30
No21 «ITokazaTenbpHast HyHKIIHS. ITpaktuueckoe 3anstue Ne21 o teme «IlokazarenpHas QyHKIIH.
Tema 6.11. [TokazarenbHble Copaepxxanue yyeOHOIro MaTepmuasa JIP 2,4,23,30
YpaBHEHHSI. OmnpeJieneHne NoKazaTeabHOr0 YpaBHEHHUs, CIOCOObI pelIeHHsI TOKa3aTeIbHbIX YPAaBHEHHH.
Tema 6.12. [IpakTnueckoe 3aHsATHE Copaepxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30

Ne22 «Iloka3arenbHble ypaBHEHUS Y.

HpaKTI/I‘-ICCKOC 3aHgaTue Ne22 mo teme «IlokazarenbHEIe YPaBHCHHU.
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Tema 6.13. [lokazarenbHble Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
HEpaBEHCTBA. OnpezneneHue N0Ka3aTeIbHOIO HEPABEHCTBA, CIOCOOBI PELICHUs [T0Ka3aTeIbHbIX HEPABEHCTB.
Penienne nmokaszarebHBIX YpaBHEHUI U HEPABEHCTB PA3JIMYHBIMH CIOCOOAMH.
Tema 6.14. IIpakTuueckoe 3ansTue CopnepixaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
No23 «Iloka3arenbHbie HepaBeHCTBaY. | [IpakTuueckoe 3anstue Ne23 no teme «llokazaresbHble HEPAaBEHCTBAY.
Tema 6.15. ITonsarue norapudma. CopaepxxaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
Jlorapudm umncna. OcHOBHOE JOrapu(pMUIECKOE TOKIAECTBO.
Tema 6.16. Jlorapudpmuueckas Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
¢byHKIUS, ee CBOWCTBA U rpaduK. Jlorapudmmueckas QyHKIUs, €€ CBOWCTBA U TpaduK.
Tema 6.17. [IpakTrHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Ne24 «I"paduxu norapupmMudecKkux [Tpaktuyeckoe 3anstue No24 o Teme «I paduku morapupMudeckux GyHKIHI».
byHKIHI.
Tema 6.18. CpoiicTBa jorapugmos. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Jlorapugm npou3BeeHHs, YaCTHOTO, CTETICHU; TIEpeX0/1 K HOBOMY OCHOBAHHUIO. JeCATHUHBIN
Y HaTypaJIbHBIN JOrapu(Mmbl, YUCIIO €.
Tema 6.19. [IpakTuueckoe 3ansTHE Copaepxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30
Ne25 «Jlorapupmeny. ITpaktuyeckoe 3anstue Ne25 no teme «Jlorapudpmsy.
Tema 6.20. Pemenue 3anau. Copaepxxanue yuyeOHOIro MaTepuasa JIP 2,4,23,30
[TpeoOpa3oBaHus BeIpaKE€HH, BKIIOYAIOLINX apu(pMETUYECKHE ONIepalllu, a TaKXKe
oIepaluio BO3BEICHNUS B CTENIEHb U Olepalyio JiorapupmupoBanus. Haxoxnenue 3HaueHuit
Jorapugma 1o nMpou3BoJILHOMY OCHOBaHUIO. [Iepexo/1 OT OHOr0 OCHOBAHUS K JIpyromy.
Boruncnenue u cpaBHeHue Jorapu@mos. Perenne ynpakHeHU Ha UCIIOJIb30BAHNE CBOMCTB
J0rapu(pmMoB, IPUMEHEHUE KaJIbKYJIATOPOB Il BEIYUCIEHHS JIOTaprU(pMOB.
JlorapudmupoBanue v MOTCHIMPOBAHHNE BBIPAKEHUH.
Tema 6.21. Jlorapupmuueckue Copepxanue yueOHOro MmaTepuasa JIP 2,4,23,30
YpaBHEHUS. Omnpenenenue jgorapudmuyueckoro ypaBHeHus. CriocoObl perieHnii JorapupmMuaeckux
ypaBHeHM. Pemenne gorapuMuueckux ypaBHEeHUI pa3HbIMU criocobamu. OnpeaeneHue
Jorapu(pMUUEcKOro HepaBeHCTBA, CIIOCO0kI ero penleHus. Pemenne norapupMuyeckux
HEPABEHCTB.
Tema 6.22. Jlorapudpmuueckue Copaepxxanue y4eOHOIro MaTepuasa JIP 2,4,23,30
HEPABEHCTBA. Onpenenenue norapupMUIecKoro HepaBeHCTBa, CIIOCO0BI ero penieHus. Pemenue
Jorapu(pMUUECKUX HEPABEHCTB.
Tema 6.23. IIpakTnueckoe 3aHsATHE Copepxxanue yueOHOIro MaTepuaJia JIP 2,4,23,30
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Ne26 «Jlorapudpmuueckue [Tpaktudeckoe 3anstue Ne26 no Teme «Jlorapupmuueckue ypaBHEHUS .

YPaBHEHHUSY.

Tema 6.24. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30

No27 «Jlorapudmuyeckue [TpakTrueckoe 3ansTue Ne27 no treme «JlorapupmMuyeckue HepaBEeHCTBA. 2

HEPABEHCTBAY.

Tema 6.25. luddepenunponanue Conep:kanue y4eOHOT0 MaTepuaJia JIP 2,4,23,30

nokaszarenbHOu u norapudmuyeckori | AuddepenunpoBanue nmokasareabHON U J0rapupMuueckont GyHKINH. 2

byHKIHi.

Tema 6.26. Pemenue IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE OK 01

npoecCHOHANBHBIX 3ajau. Jlorapugmuueckas crnupaib B apXUTEKTYpe U CTpOUTeNbCTBE. Perienue 3a1a4 mo teme 2 JIP 2,4,23,30
«Jlorapudmuueckne ypaBHEHUs U HEPABEHCTBAY.

Tema 6.27. [IpakTHueckoe 3aHsITHE Coaep:xxanue yueOHOro MaTepuaJia 2 JIP 2,4,23,30

Ne28 «Jlorapudmuueckas pyakums». | [Ipakruueckoe 3ansTre Ne28 no teme «Jlorapupmudeckas GyHKIH.

Paznea 7.

Hauvana maTreMmaTH4ecKoOro 20

a”nagu3a. UHTerpan u ero

NpHMeHeHHe.

Tema 7.1. IlepBooOpa3Hasi. Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
[TepooOpaznas. [leppooOpasHble 3neMeHTapHbIX QyHKIMi. [IpaBua BeruncieHus 2
1epBOOOPaA3HBIX.

Tema 7.2. Beiuucnenne Copepxanue yueOHOro MmaTepuasa JIP 2,4,23,30

HEONPEIEICHHOTO UHTErpasa. Heonpenenennsiit nuuterpan u ero cBoiicrsa. OcHOBHBIE (OPMYJIBI HHTETPUPOBAHMSI, METOJ 2
HENOCPEACTBEHHOTO MHTETPUPOBAHMSL.

Tema 7.3. [IpakTuueckoe 3aHsATHE Copaepxxanue ydyeOHOIro MaTepuasa 2 JIP 2,4,23,30

Ne29 «Heonpenenennsiii uarerpany. | IIpakrnueckoe 3anstre Ne29 no teme «HeonpeneneHHbI HHTErpai».

Tema 7.4. Onpenenennenii narerpan, | Coaep:kanue yueOHOro Matepuasia JIP 2,4,23,30

¢dopmyna Hertotona-JleitbHuna. [Tnomanp kpuBonUHEHHOM Tpamneruu. [lonstre 06 onpeneneHHoM uHTerpane. Popmyna 2
Heiotona - JleiiOnuna.

Tema 7.5. Berunucnenue Copepxxanue yueOHOIo MaTepuasia 2 JIP 2,4,23,30

OTpE/IeIEHHOTO WHTETpaa. Brruncnenue onpeeeHHOro uHTerpaa.

Tema 7.6. [IpakTuueckoe 3aHsTHE Copepxxanue yueOHOIro MmaTepuasa 2 JIP 2,4,23,30

No30 «OmnpeneneHHbIN HHTETPa». ITpakTrnueckoe 3ansaTue Ne30 no reme «OnpeaeseHHbId HHTErpa».

Tema 7.7. Haxoxnaenue miomanu CoaepxxaHue y4yeOHOro MaTepuasa 2 JIP 2,4,23,30
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KPUBOJIMHENHOM Tpaneuuy. OCHOBHBIE CITydaH pacloyOKEHUs IIOCKOH (PUTypBI, aITOPUTM pEIICHHs 3a1a4n Ha
BBIUMCJICHHUE MIJIOIAIHN.
Tema 7.8. [IpakTuueckoe 3aHsATHE Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
No31 «Beruucienue miomaau IIpakTnueckoe 3ansaTue Ned1 no teme «BorruucieHue mionaan KpUBOJIUMHEHHON Tpareum. 2
KPHUBOJIMHEHHOHN TPANCLIN.
Tema 7.9. Pemenue 3anau ¢ IIpodeccnoHaLHO-OPMEHTHPOBAHHOE COIeP:KAHUE OK 01
IIPUMEHEHHUEM HHTETPAJIOB. [Tpumepsl mpuMeHeHus UHTerpaja B (pusuke u reomerpuu. IIpumepsl HCTIONb30BaHUS 2 JIP 2,4,23,30
IIPOM3BOJHON Ul HAXO0XACHHS HaWIy4dllero peleHus B IpUKIagHbIX 3aa1adax. Haxoxnenue
CKOPOCTH JIJIsI TIPOIIecca, 3a1aHHOT0 (YOPMYIION HITH rpaduKoM.
Tema 7.10. IIpakTuueckoe 3aHsTHe IIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE COJIeP:KAHME 2 JIP 2,4,23,30
Ne32 «Murerpan u ero npumenenuey. | [lpakruueckoe 3anstue Ne32 no teme «MHTErpan u ero npuMeHeHue.
Pa3pea 8.
I'eomerpus. Koopaunarel u 22
BEKTOPBI
Tema 8.1. Bexrops! B npoctpancTtee. | Coaep:kanue yueOHOro MaTepuasia JIP 2,4,23,30
BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Cll0KEHHE BEKTOPOB U YMHOKEHHE 5
BeKTOpa Ha uncio. KommmHeapHbie BEKTOpEL. Pa3noskeHne BEKTopa 1o 1ByM
HEKOJJIMHEAPHBIM BEKTOpaM.
Tema 8.2. [IpakTnueckoe 3aHsATHE Copepxanue yueOHOro MmaTepuasa 5 JIP 2,4,23,30
No33 «KommHeapHbie BEKTOPBI. [Tpaktuueckoe 3anstue Ne33 no reme «BeKTopbI.
Tema 8.3. Kommnanapusie Bektopel. | Coaep:kaHue y4eOHOIo MaTepuaa JIP 2,4,23,30
Komrutanapaeie BEKTOpBI. Pasiioxkenne no TpeM HeKOMILTaHapHBIM BekTopam. [IpaBuiio 2
napaJuleJenunena.
Tema 8.4. [IpakTuueckoe 3aHsTHE Copaepxxanue ydyeOHOIro MaTepuasa 2 JIP 2,4,23,30
Ne34 «KommnanapHble BEKTOPBIY. ITpakTnueckoe 3ansaTue Ne34 o reMe «KomiaHapHbIE BEKTOPBIY.
Tema 8.5. Koopaunatel Touky n Copaepxxanue y4yeOHOro MaTepuasa JIP 2,4,23,30
KOOpJMHATHI BEKTOPA. Koopaunats! u BeKTOpHI. JleKapTOBBI KOOpAUHATHI B IIpocTpaHcTBe. DopmMyna paccTosHUsA
MeXy IBYMsl ToukaMu. Popmyna paccmosiHus om mouku 00 naockocmu. 1Ipoexust BeKTopa 2
Ha ocb. KoopAMHATEI BEKTOpA, CBSI3b MEXy KOOPANHATAMHU BEKTOPA U KOOPANHATAMU TOYEK.
JlericTBUA ¢ BEKTOpaMH, 3aJaHHBIMU KOOPJAMHATAMH.
Tema 8.6. [IpakTnueckoe 3ansTHe Copnepxanue yueOHOro MmaTepuasa JIP 2,4,23,30
Ne35 «KoopanHatel TOUKH U IIpaktrueckoe 3ansaTue Ne35 o reme «KOOpIMHATEI TOUKH U BEKTOPa. 2

BCKTOPA».
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Tema 8.7. Cxansproe npoussenenue | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
BEKTOPOB. VYron mexay Bektopamu. CkasipHoe npou3BeaeHue BeKTopoB. dopMmyna J1st BHIUKUCIEHUS 2
YIJI0B MEXKAY OPSIMBIMU U TUIOCKOCTSIMU B IIPOCTPAHCTBE.
Tema 8.8. JIBrkenus. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
BekropHoe ypaBHEHHE IPSIMON U INIOCKOCTH. Mcnionb30BaHNE BEKTOPOB IPH JOKA3aTEIbCTBE 5
TEopeM cTepeoMeTpuu. Ilonamue o cummempuu 6 npocmpancmee (YeHmpanbhas, 0ceeas,
3epranvras). llapannenbHblid mepeHoc.
Tema 8.9. IIpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia 2 JIP 2,4,23,30
No36 «IIpousBeneHre BEKTOPOBY. [Tpaktuueckoe 3anstue Ne36 no reme «IIponsBeneHne BEKTOPOBY.
Tema 8.10. Pewienue IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePsKAHUE JIP 2,4,23,30
npoeCCHOHATBHBIX 3ajad. BektopHoe mpocTpaHCcTBO B Mpo(hecCHOHANBHBIX 3a/1a4ax. Pemenne 3a1ay mo reme 9
«KoopauHats! 1 BEKTOpbI». Mcronp30BaHNe KOOPIAMHAT U BEKTOPOB IIPU PELIEHUN
MaTeMaTUYECKUX U MPHUKIAIHBIX 3a]au.
Tema 8.11. [IpakTrueckoe 3aHATHE Coaep:xanue yueOHOro MaTepuaJia 2 JIP 2,4,23,30
Ne37 «KoopauHaTsl U BEKTOPBI». ITpakTueckoe 3anstue Ne37 o reme «KoopanHaThl U BEKTOPBI».
Paznen 9.
I'eomerpusi. MHOrorpaHHuKH. 40
Tema 9.1. IlonsTie MHOrOrpanHuka. | Cojaep:kaHue yueOHOro MaTepuasa
Muororpanauku. Bepiumsel, peOpa, rpaHu MHOTOrpaHHUKa. Pazeepmxa. Muozoepanmvie 2 JIP 2,4,23,30
yenvl. Boinyknvie mnocoepannuku. Teopema Jiinepa. apannenenunen. Ky6.
Tema 9.2. IIpusma. Copepxanue yueOHOro MmaTepuasa
[Tpu3sma, ee ocHOBaHus1, OOKOBbIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTh. [Ipsimast u 2 TP 2.4.23.30
HakJIOHHas npusMa. [IpaBunbHas npusma. Penienne THIIOBBIX 3a/1a4 HA BBIYMCIEHUE T
IJIONIA/IM OBEPXHOCTU IPU3MBI.
Tema 9.3. [Iupamupa. Copepxanue yueOHOro Mmarepuasa
[Tupamua, ee ocHoBaHUE, OOKOBbIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTh. TpeyroypHas
nupamuja. [IpaBunbpHas nupamuaa. ¥YceuenHas nupamMua. CeueHnuss MHOTOTpPaHHHUKOB. 9 TP 2.4.23 30
[Toctpoenue ceuenuii. [IpencraBnenre o MpaBMIBHBIX MHOTOTPAHHHUKAX (TETpas’ap, KyoO, >
OKTasIp, 10JIeKadip U ukocayap). CuMmeTpus B KyOe, B mapajiesienue/ie, B Ipu3sMe u
nupaMu/ie.
Tema 9.4. [IpaBunbHbIC Copnepxanue yueOHOro MmaTepuasa
MHOTOTI'PaHHUKH. Ceuenus mHororpanHukoB. [loctpoenue ceuenuit. [lpeacraBnenue o mpaBMIIbHBIX 2 JIP 2,4,23,30

MHOTOTpaHHHKaX (TeTpa’ip, Ky, OKTayap, JoJeKa’Ip U ukocayap). Cummerpus B Kyoe, B
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napajuleJienunesie, B Ipu3Me U Nupamuie.
Tema 9.5. [IpakTnueckoe 3aHsATHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
Ne38 «Ilpuzma u nupamugay. ITpakTueckoe 3ansaTue Ne38 o reme «llpusma u nupamugar. P
Tema 9.6. Pemenue 3anau Conep:kanue y4eOHOT0 MaTepuaJia
Pemenue 3agau no reme «MHOrorpaHHuKn». MICronp30BaHle TEOPUH IO MHOTOIPAHHUKAM JIP 2,4,23,30
IPY PELICHUHU NPUKIAIHBIX 3a/1a4.
Tema 9.7. IIpakTuueckoe 3aHsATHE Copaepxxanue yueOHOIro MaTepuasa
JIP 2,4,23,30
No39 «MHororpanHHUKN». [Ipaktnueckoe 3anstue Ne39 no reMme « MHOTOrpaHHUKNY.
Tema 9.8. LHynmunmp. Coaep:xanue yueOHOIro MaTepuaJia
Tena u noBepxHoctu BpaueHus. Lunuaap u konyc. OcHOBaHMe, BbICOTa, OOKOBas TP 2.4.23.30
MIOBEPXHOCTh, O0pasyromas, pa3Beptka. Ocesvie ceuenus u ceuenus, napaienbhsle T
OCHOBAHUIO.
Tema 9.9. Konyc. Copepxanue yueOHOro MmaTepuasa
Konyc. Yceuennsiit konyc. OCHOBaHHE, BBICOTa, OOKOBAs MOBEPXHOCTh, 00pa3yroIasi, TIP 2.4.23.30
pa3BepTKa. Dununc, eunepboia, napabona Kaxk cevenus konyca. Llununopuueckue u >
KOHUYeCKUe N08epxXHOCMU.
Tema 9.10. IIpakTrueckoe 3aHsTHE Copepxanue yueOHOro MaTepuasa TIP 2.4.23.30
No4( «[{unmHap, KOHYC. [Tpaktuueckoe 3anstue Ne4(0 mo teme «{lunuHap, KoHyC». >
Tema 9.11. Cdepa u map. Copepxxanue yueOHOro MmaTepuasa
[Tap u cdepa, ux ceuenus. Kacarenbnas miockocts k chepe. Chepa, snucanuas 6 TIP 2.4.23.30
MHO202PAHHUK, cghepa, ONUCAHHAS OKOJIO MHO202pAHHUKA. Y paBHEHUS CEPbI U NI0CKOCHU. T
B3aumnoe pacnionoxenue chepsl U miockocTy. [1nomans noBepxHoctu cepsl, mapa.
Tema 9.12. Pemenne 3anad. Copepxanue yueOHOro Mmarepmuasa
[Tnomanu noBepxHocTe KOMOMHUPOBAHHBIX FeOMETpUUECKUX Tell . CBONCTBO OMCCEKTPUCHI
yIJ1a TpeyrojibHuKa. Pernienne TpeyronbHUKOB. Berunciaenne OuccekTpuc, MeiuaH, BbICOT, TP 2.4.23.30
paanycoB BIMCAHHOW M ONTMCAHHOM OKpYX)HOCTeW. DOpMyJIbl IUTOIMIAIA TPEYTOJIBHUKA: T
¢dopmyna ['epoHa, BeIpakeHHE IUIOLIAIM TPEYTOIbHUKA Yepe3 paJnyc BIMCAHHON U
ONMCAHHOM OKpYXHOCTE!. PelieHne THIIOBBIX 3a/1a4.
Tema 9.13. [IpakTuueckoe 3aHsATHE Copaepxxanue yyeOHOIro MaTepmuasa TIP 2.4.23 30
No41 «Cdepa, mapy. [Tpaktuueckoe 3anstue Ned1 o reme «Cdepa, mapy. >
Tema 9.14. O6véM npsimoyronsHoro | Coaep:kaHue y4eGHOT0 MaTepHasa
napajuienenunesaa, npsMoi npusmsl, | OOBEMBI TeJ U IUIOMIAIU UX TOBepxXHOCTeH. [lonsamue 06 obveme mena. OmuouieHue JIP 2,4,23,30

WIAH]IPA.

06bem08 no0obHbIX mel. BeluuciieHne yrioB ¢ BEpIIMHOM BHYTPH U BHE Kpyra, yria Mexy
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XOPJAOHW U KacaresibHOW. TeopeMa o Mpou3BeACHUH OTPE3KOB XOpA. TeopeMa 0 KacaTeIbHOU U
cekymel. Teopema o cyMMe KBaapaToB CTOPOH U AMAroHajell mapauienorpaMmma.

Tema 9.15. [IpakTnueckoe 3aHsTHE IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE 2 JIP 2.4.23 30

No4?2 «O06BEMBI MHOTOTPAaHHUKOB). ITpakTrueckoe 3ansaTue Ned2 o reme «O0BEMBI MHOTOTPAHHUKOB)). >

Tema 9.16. O6bEM HaKIIOHHOM Copaepxxanue yueOHOIro MaTepuasa

MIPU3MBI, TUPAMUJIBI U KOHYCA. ®opmyisl 00beMa NUpaMuIbl U KoHyca. DopMysibl IUIOMIAIM TOBEPXHOCTEH IUIUHAPA U 5 TP 2.4.23.30
KoHyca. aTerpansHas ¢popMyiia o0bemMa: BEIYUCICHHE 00BEMOB TEJ MO TUIOMIASM €T0 >
napaJuIeIbHBIX CEUCHUH.

Tema 9.17. O6béMm mapa u wiomaas | Coaep:kaHue yuedOHOro MaTepuasia

cepsl. ®opmynsl 06beMa 1mapa u miomaan chepsl. O6bEM IAPOBOTO CErMEHTA, IIAPOBOTO CIOA, 2 JIP 2,4,23,30
CEKTOopa.

Tema 9.18. [TogoOue Te. Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
[Togo6ue e »TT

Tema 9.19. Pemenue Copepxxanue yueOHOro MaTepuasa

npodeccuoHaNbHBIX 3ajad. Pacyer o6beMa BMECTUMOCTH BellecTB. BrricanHble U OMMCAHHBIE MHOTOYTOJIbHUKH.
CBolicTBa U NPU3HAKY BIMCAHHBIX U ONKMCAHHBIX YETHIPEXYrOJIbHUKOB. | eoMeTprueckue OK 02
MecTa Touek. Perienune 3a1a4 ¢ MOMOIIbIO T€OMETPUUYECKUX MPeoOpa3oBaHuil U 2 TP 2.4.23.30
reoMeTpuuecKux Mect. Teopema HYesvl u meopema Menenas. dnnunc, eunepdoona, napabona T
Kak 2ceomempuyeckue mecma moydex. Hepazpewumocms knaccuueckux 3a0a4 Ha nOCMpoeHue.
Keiic — craguu «Penienne TUIOBBIX 3a/1a4 HA BBIYMCICHHUE TUIOMAAeH 1 0ObEMOB.

Tema 9.20. IIpakTuueckoe 3aHsTHE Copepxanue yueOHOro Mmarepuasa 5 TIP 2.4.23.30

No43 «O0BEMBI TEY. [Tpaktuueckoe 3anstTue Ne43 no reme «OOBEMBI TE€T». >

Paznea 10.

Yucnosbie 1 OyKBeHHbIE 18

BbIpaskeHns. KomiuiekcHbie yncJa.

Tema 10.1. KomruiekcHble yncna u Copaepxxanue y4eOHOro MaTepuasa

apupMeTHYeCcKe Ornepalnuy Hajl KomnuiekcHsle uncna. ['eoMerpuueckas HHTEPIPETALMS KOMIIJIEKCHBIX YACE. 2 P 2.4.23.30

HHMH. [eicTBUTENbHAS U MHUMAs 4aCTh, MOJYJIb U apTYMEHT KOMIUIEKCHOr0 uyncia. KoMIekcHo T
COMPSKEHHBIE YNCIIA.

Tema 10.2. KommekcHbie yncia. Conep:xanue yueOHOro MaTepuaJia
Tpuronomerpuyeckas ¢popma 3anucu KOMIJIEKCHBIX Yucel. ApudMeTHuecKue 1eicTBUs Hall 2 JIP 2,4,23,30
KOMIUIEKCHBIMU YHMCIIaMH B pa3HbIX (hopmax 3amuc.

Tema 10.3. IIpakTnueckoe 3aHsTHe Copepxxanue yueOHOro MaTepuaJa 2 JIP 2,4,23,30
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Nod4 «JleicTBUS C KOMIUIEKCHBIMU [Ipaktuueckoe 3anstue Ned4 no reme «JlefcTBUSI ¢ KOMILIEKCHBIMU YUCIaMH B
YUCJIAMH B aJIreOpandeckoit popmey. | anredpanmdeckoit popmer.
Tema 10.4. KomiuiekcHble uncia u Copaepxxanue yueOHOro MaTepuasa JIP 2.4.23.30
KBaJIpaTHbIC YpaBHEHMUSI. Pemennie kBaipaTHBIX YpaBHEHHI ¢ OTPUIIATENIBHBIM TUCKPUMUHAHTOM. COT
Tema 10.5. IIpakTuueckoe 3ansTHE Copaepxxanue yueOHOIro MaTepuasa
No45 «KBaapatHbie ypaBHEHUS C IIpakTuueckoe 3anarue Ned5 no teme «KBajparHbie ypaBHEHUS C OTPULIATEIIBHBIM JIP 2,4,23,30
OTPULIATEILHBIM JUCKPUMUHAHTOM ». | TUCKPUMHUHAHTOM ».
Tema 10.6. Bo3senenue Coaep:xxanue yueOHOro MaTepuaJia
KOMIUIEKCHOTO YHCJIa B CTEIEHb. Boszeeodenue 6 namypanvnyto cmenens (popmyna Myaspa). Ocnosnas meopema aneeopbi. TP 2.4.23.30
N3Bneuenne KkopHen u3 T
KOMILJIEKCHOT'O YHUCIIA.
Tema 10.7. [IpakTrHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia
No46 «Bo3BeaeHue KOMIIEKCHOTO [Ipaktuueckoe 3anstue Ned6 nmo reme «Bo3BezeHNE KOMIIJIEKCHOTO YUCa B HATYpaIbHYIO JIP 2,4,23,30
qrclia B HATYPaJIbHYIO CTETICHbY. CTETICHbY.
Tema 10.8. ®opmbl 3anucu Coaep:xxanue yueOHOro MaTepuaJia
KOMILIEKCHBIX YHCEIL. Anrebpanueckasi U TPUTOHOMETpUYecKast (POPMBI 3aITMCH KOMIUIEKCHBIX YUCEI. JIP 2,4,23,30
ApudmeTndeckne neicTBUS HaJl KOMIUIEKCHBIMU YHCIIAMH B Pa3HBIX (hopMax 3amuc.
Tema 10.9. [IpakTiueckoe 3ansTHE IIpojeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COAEPKAHUE
Ne47 «JleiicTBust Hag KoMIieKcHbIMU | [IpakTuueckoe 3anstue Ne47 no teMe «/leficTBUs HaJl KOMILJIEKCHBIMU YUCIIAMH B pa3HBIX JIP 2,4,23,30
YHUCJIAMH B pa3HBIX (popmax 3anmucuy». | hopMax 3amucuy.
Paznea 11.
DJIeMeHTbl KOMOUHATOPUKH,
CTATHCTHKHU U TEOPHH
BeposiTHOCTel. OCHOBHBbIE IOHATHS
KOMOUHATOPHKH.
Tema 11.1. OcHOBHBIE OHATHUSA Copaepxxanue y4eOHOro MaTepuasa
KOMOMHATOPHKH. [TooyepeaHblii 1 OJTHOBPEMEHHBIN BEIOOP HECKOIBKUX SJIEMEHTOB U3 KOHEYHOT'O MHOKECTBA.
®dopmyna yncia NepecTaHoBOK, COYETaHUM, pa3MelleHnil. Perenne KoMOMHATOPHBIX 3a/1ad. JIP 2,4,23,30
®opmyna 6unoma Herotona. CBolicTBa OMHOMHUABHBIX KOG GUITMEHTOB. TpeyronbHUK
ITackais.
Tema 11.2. [IpakTuueckoe 3aHsTHe Copepxanue yueOHOro MmaTepuasa
No48 «IlepecTaHOBKH, pa3MeNIEeHNUS, [TpakTrueckoe 3ansaTue Ne48 nmo teme «llepectaHOBKH, pa3MeENIEHUs, COUYETAHUSY. JIP 2,4,23,30

COUYCTaAHU.
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Tema 11.3. Pemenue 3anau. Copaepxxanue yueOHOro MaTepuasa 2 OK 05
Pemenne koMOMHATOPHBIX 3a/1a4. JIP 2.4,23,30
Tema 11.4. [IpakTueckoe 3aHsTHE IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COeP/KAHME 2 TIP 2.4.23 30
No49 «KomOuHaTOpUKAY. ITpaktrueckoe 3ansaTue Ne49 o reme «KoMOUHATOpHKAY. >
Paznesn 12.
JieMeHTbI KOMOMHATOPUKH,
CTATUCTUKHU U TEOPHH 10
BeposaTHOCTel. OCHOBHBbIE NOHATHS
TeOPHUH BePOSITHOCTEIA.
Tema 12.1. OcHOBHBIE IOHATHUS Coaep:xxanue yueOHOro MaTepuaJia
TEOPUH BEPOATHOCTEH. DeMEHTapHBIE U CII0KHbIE COOBITUS. PaccMOTpeHMe ci1ydaeB U BEPOSITHOCTh CYMMBI
HECOBMECTHBIX COOBITHI, BEPOATHOCTH MPOTUBOIONIOKHOTO COObITUSA. [loHamue o
He3asucumocmu coovimuti. Bepoamuocmo u cmamucmudeckas 4acmoma HacmynieHus 9 OK 07
coovimus. Knnaccudeckasi BEpOSTHOCTHAsS CXeMa JIJIsi paBHOBO3MOXKHBIX HUCIIbITaHUH. [IpaBuino JIP 2,4,23,30
FE€OMETPUUECKUX BEposTHOCTEN. Vcrnonbp30BaHNe KOMITBIOTEPHBIX TEXHOJIOTUI JJIs1 CO3AaHUS
0a3bl naHHBIX. BeposTHOCcTHAs cxeMa bepuymnnu, Teopema bepuyiu, noustue
MHOTOTPaHHMK PacIpeIeIeHHUs.
Tema 12.2. [IpakTuueckoe 3aHsTHe Copepxanue yueOHOro MaTepuasa 5 TIP 2.4.23.30
No50 «Teopust BEpOSITHOCTEIN. ITpaktuueckoe 3anstue Ne50 o reme «Teopus BEpOSTHOCTEIN. >
Tema 12.3. DnemenTsI Copepxanue yueOHOro MaTepuasa
MaTeMaTU4eCKOW CTaTUCTUKH. Tabmuunoe u rpaduueckoe MPeICTaBICHUE TAHHBIX. Yucnogvlie xapakmepucmuxu psoos 2 JIP 2,4,23,30
OQHHUIX.
Tema 12.4. [IpakTnueckoe 3aHsTHE Copepxanue yueOHOro Mmarepuasa 5 OK 03
No51 «Matemarnueckas cratuctukay. | [Ipaktuueckoe 3anstue Ne51 o reme «MaTemaTuyeckasi CTATUCTUKAY. JIP 2,4,23,30
Tema 12.5. Pemenue IIpodeccnonabHO-0PHEHTHUPOBAHHOE COAEPIKAHUE 5 OK 01
npodeccnoHabHBIX 3ajau. BeposTHOCTH B 331a4ax TEXHOJIOTHYECKOT0 MpOoduIIs. JIP 2,4,23,30
Pazgen 13. 18
YpaBHeHHsI U HEPABEHCTBA.
Tema 13.1. O6uue meroas! pemienus | Coaep:kaHue y4eGHOT0 MaTepHasia
YpaBHEHUH. Pemenne panrioHanbHbBIX, TOKA3aTENbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPUUECKUX
YPaBHEHUH U HEPABEHCTB. PellleHne nppalOHAIBHBIX YPABHEHUN U HEPABEHCMS. 2 JIP 2,4,23,30

PaBHOCHIIBHOCTH YpaBHeHMH. Vcnonb30BaHue cBOMCTB U rpaduKoB QYHKIUHN HpU pelieHUN
YpaBHEHUM.
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Tema 13.2. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa 5 JIP 2.4.23.30
No52 «Penienue ypaBHECHUIN. ITpakTrueckoe 3ausaTue Ne52 no teme «Penienue ypaBHEHUN. T
Tema 13.3. O6wmue Meronsl penieHus | Coaep:kaHue yueOHOro MaTepuasa
HEpPaBEHCTB. Jloka3arenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(pMETUUECKOM U CPETHEM
TreOMETPUYECKOM JIBYX Uucell. Pemenne paunoHainbHbIX, ITOKA3aTENbHBIX, JOTapUPMHUUECKUX 2 JIP 2,4,23,30
U TPUTOHOMETPUUECKUX HEPaBEHCTB. Perenne uppanoHanbHbIX HEPaBEHCTB.
PaBHOCHIIBHOCTH HEPABEHCTB.
Tema 13.4. Peuienue ypaBHeHu# u Coaep:xxanue yueOHOro MaTepuaJia
HEpPABECHCTB. Hcnonp3oBanue CBOMCTB U IrpaUKoB (PYHKUMN IPU PELLICHUN YPaBHEHUHM U HEPABEHCTB.
Merton untepBaoB. M300paxxeHue Ha KOOPIMHATHOM IIIOCKOCTH MHOXKECTBA PEILICHU
YPAaBHEHUI U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U UX CUCTeM. Perienne ypaBHEHUN U 2 JIP 2,4,23,30
HEPaBEHCTB C MOAYJIEM, PACKpbIBasi MOAYJb 10 ONPEAEICHUIO, TpapUeCKU U UCTIOIb3Ys
CBOMCTBA (PYHKIIMI BXOISIINX B BRIpaXXKeHUE. Pelienne ypaBHEHUI 1 HEPaBEHCTB C IBYMS
HEPEMEHHBIMH.
Tema 13.5. [IpakTuueckoe 3ansTHE Copepxxanue yueOHOIro MaTepuasa 5
JIP 2,4,23,30
No53 «Penienue HepaBEHCTBY. IIpaktuueckoe 3anstue Ne53 no treme «PenieHue HepaBeHCTBY. >
Tema 13.6. CuicTeMbl ypaBHEHUIA. Copaepixanue ydyeOHOIro MaTepuasa
3aza4yu ¢ mapameTpamu. OCHOBHBIE IIPUEMBI PEIICHUsI CUCTEM YPaBHEHUIl: MO/ICTAaHOBKA, alredpandeckoe ClI0kKeHHUe,
BBEJICHHUE HOBBIX NMEPEMEHHBIX. PABHOCHIIBHOCTh YPaBHEHHUM, HEPABEHCTB, CUCTEM. Perenue 2 JIP 2,4,23,30
CHCTEM YpaBHEHUH ¢ ABYMs HEM3BECTHBIMHU (TIpocTeiiiue Tumsl). Pemenue cucrem
HEPABEHCTB C OJJHOM MEPEMEHHOM.
Tema 13.7. IIpakTuueckoe 3ansTHe Copepxanue yueOHOro Mmarepmuasa 5 TIP 2.4.23.30
Ne54 «CucteMbl ypaBHEHUI. [TpakTueckoe 3ansTue Ne54 no reme «CUCTEMBbl ypaBHEHUI. »TT
Tema 13.8. [IpakTuueckoe 3ansTHE Copaepxxanue ydyeOHOro MaTepuasa 5 TIP 2.4.23.30
Ne55 «ITapameTpeD. ITpakTnueckoe 3ansaTue Ne55 o reme «llapameTpbi». CT
Tema 13.9. Pemenne IIpogeccrnoHa/IbLHO-OPHMEHTHUPOBAHHOE COACPKAHUE
npodecCHOHANBbHBIX 3aj1au. HaxoxxeHre HeM3BECTHOM BETMUMHBI B 33/1a4aX TeXHojornyeckoro npoduis Jlpumenenue 2 P 2.4.23.30
MaTeMaTUYECKUX METOIOB JIJIsl PEIICHUsI COJEPIKATEIbHBIX 3a7a4 U3 Pa3IMUHbIX 00J1acTel >TT
HayKH U pakTuku. MIHTepnperanus pesynapTaTa, y4eT peaabHbIX OTPaHUYEHHH.
Paznea 14.
YucaoBbie H OyKBEHHbIE 14
BbIpa;keHusi. MHOTo4/1eHbl.
Tema 14.1. MHOrousneHs! 0T 01HON Copepxxanue yueOHOro MaTepuaJa 2 JIP 2,4,23,30
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IIEPEMEHHOM. MHoOrouseHsl 0T OJTHOM EPEMEHHOU. JIeIMMOCTh MHOTOUYJIEHOB. J{eJ1eHne MHOTOWIEHOB €
ocTaTkoM. ParyoHanbHble KOPHU MHOTOUYJICHOB € 1eJIbIMU K03 uimentamu. Cxema
T'opnepa. Teopema be3y. Uncio kopHeit MHOrousieHa. @OpMyIibl COKPALLIEHHOTO YMHOXKEHHUS
JUIs ctapmux creneHeil. bunom HerotoHa.
Tema 14.2. MHOrouseHs! ot Copaepxxanue yyeOHOro MaTepuasa
HECKOJIbKUX IMEPEMEHHBIX. Muozounenvr om HeCKOIbKUX NEPeMEHHbIX, CUMMempuiecKue MHo2ouieHbl. MHOTOWICHbI OT 2 JIP 2,4,23,30
JIBYX IEPEMEHHBIX.
Tema 14.3. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Ne56 «MHoOrouneHs!». ITpakTueckoe 3ansatue Ne56 1o reme « MHOTOUWIECHBIY. >
Tema 14.4. YpaBHeHUsI BBICIINX Coaep:xanue yueOHOro MaTepuaJia
CTEIICHEH. Pemienue ypaBHeHUI BBICIIMX CTEIEHEN: METOJIOM PA3JIOKEHUSI HA MHOXKUTEIN U METOJIOM 2 JIP 2,4,23,30
BBEJ/ICHMS] HOBOM NIEPEMEHHOM; METO/I pEIICHUS] BO3BPATHBIX YPaBHEHUM.
Tema 14.5. [IpakTuueckoe 3aHsTHE Copepxxanue yuyeOHOro MaTepuasa 5 JIP 2.4.23.30
No57 «YpaBHeHUs BbICIINX IIpaktuueckoe 3anstue Ne57 «YpaBHEHUs BBICHIUX CTEIEHEN. »TT
CTEIIEHEN. CamocrosiTesibHas padora o0yuarommuxcs: Ne4l 1
Pemenue sk3amMeHaIMOHHBIX 3a7a4 110 TeMe «MHOTO4JIEHbD.
Tema 14.6. Pemenue IIpodeccnonaibHO-OPHEHTUPOBAHHOE COAEPKAHUE
MpoeCCUOHAIBHBIX 3aJ1a4. Haxoxnenre Hen3BeCTHOM BETUYMHBI B 33/1a4ax TEXHOJOTUYECKOTO npoduist. Perenue 2 JIP 2,4,23,30
YpaBHEHUH BBICHIMX CTENEHEW pa3IMYHbIMU METOJAMHU.
Tema 14.7. O6001ienue u Copaepxxanue ydyeOHOro MaTepuasa 2 TP 2.4.23 30
CUCTEMaTHU3AIIMs 3HAHUU. O6o6menue u cucreMmarusanus 3Hanui. [lonsegenne uroros 3a |l cemectp. »TT
IIpoMeKyTOYHas aTTecTanus 16
IIpoMeskyTouHast aTTecTAlUsI: MUCbMEHHbIH 3k3ameH (I cemecmp)
IIpoMeskyTouHasi aTTecTanusi: NucbMeHHbIi 3k3amen (11 cemecmp)
Hror 340
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOU JUCITATLIAHBI
(IMPEAMETA)

3.1 TpeGoBaHuss K MUHHMAJIbHOMY MAaTePHAJIBLHO-TEXHHYECKOMY 00ecre4yeHn 0

VYueOHast JUCUUILINHA pealu3yeTcs B y4eOHOM KaOMHETe MaTeMaTHKU.

O6opynoBanue yueOHOT0o KabMHeTA:

— II0Ca/I04HbIE MECTa IO KOJINYECTBY O0YUaIOLIUXCS;
— pabouee MECTO IpenoaaBaTes;
— MCTOAUYCCKHEC MAaTCPUAJIBI ITO JUCIUIIIIMHE,

TexHuueckue cpeiacrBa 0OO0ydyeHMs pabouyero MecTa IPEeNojaBaTelid:  KOMIIBIOTEPHOE
o0opy0BaHUE, KOTOPOE JOJIKHO COOTBETCTBOBAaTb COBPEMEHHBIM TpeOOBaHMUAM O€30MACHOCTH U
Ha/I&KHOCTH, MPEIyCMaTpUBaTh BO3MOXKHOCTH MHOTO()YHKIIMOHAJIFHOTO MCIOJIB30BaHUS KaOWHETa, C
LEJBI0 U3YYCHMs] COOTBETCTBYIOLIEH IUCLMIUIMHBI, MYJIbTHUMEAMIHOE 00OpynoBaHUE (IPOEKTOp MU
MIPOCKIIMOHHBIN SKPaH WM UHTEPAKTUBHAS JI0CKA), JIOKAJIbHAS CETh C BHIX0/I0M B Internet.

HanmMmeHoBaHMe CHELMANbHOTO IOMELIEHMs: IOMELIEHHE I CaMOCTOSATENIbHOW paloThl,
YuranpHeli 3a1. OCHALIEHHOCTh: pabodee MecTo, KOMIBIOTEP (HOYTOYK) € AOCTYyINoM K ceTu «HTepHer»
u O1OC.

HaumenoBanue crienuanbHOrO MOMEUICHMs: yueOHash ayJUTOPHs JUIsl IPOBEIECHUS IPAKTUYECKUX
3aHATUM, TPYNNOBBIX KOHCYJAbTALMN, WHIMBUAYAJIbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJI,
MIPOMEXKYTOUHOM aTTecTaluy, Yd4eOHas ayIuTOPUHU, OCHAIICHHBIE OOOPYJOBAaHHEM M TEXHUYECKUMHU
cpeactBamMu  oOyueHus. OcHameHHOCTh: KommuekT yueOHOM Mebenu, HOYTOYK, NPOEKLHOHHOE
o0opynoBaHue (MyJIbTHMEIUHHBIA TPOSKTOP U IKPaH).

IlepeyeHb JTHIIEH3HOHHOIO U CBOOOHO PACIPOCTPAHSIEMOI0 NPOrPAMMHOI0 00ecreYeHH:

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

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

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucsl DM1OC OpUIIC

AutoCAD

KOMITAC-3D

IIpn u3ydyeHun TMCHUILIAHBI B (popMaTe 3JIeKTPOHHOr0 00y4yeHus ¢ ucnouan3opanuem 10T

Heorpannuennass Bo3MOXHOCTh joctymna ooydatomerocss k DMOC u3 moboi TOUKH, B KOTOPOH
uMeeTcss JOCTYH K HMH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHONW cetn «MHTepHeT» (nanee - ceTh
«HTEepHEeT»), KaK Ha TEPPUTOPUN OPTaHU3AINH, TaK U BHE €€.

Hoctyn k cucremam BuaeokoHpepenicBazn DMOC (MoObuabHast M AEKCTOMHAS BEPCHM WU XKe
BEO-KJIMEHT).

3.2. UuopmannoHHoe odecniedeHre peaju3aluu NporpaMmmbl

Jns peanuzanuu mporpaMMbl OMOIHOTEYHBIH (DOHI 00pa3oBaTEIbHON OpPraHM3aLUU JOJKEH
MMETh MeYaTHbIE U/WIIN 3JEKTPOHHBIE 00pa3oBaTeIbHble U MHPOPMAIIMOHHBIE PECYPChI, PEKOMEH1yeMbIE
JUIs1 UCTIOJIb30BaHUs B 00pa30BaTeIbHOM IIPOLECCE.

IlepeyeHb pexkoMeHAyeMbIX Y4eOHBIX M3IaHUM, JONOJHUTEJbHON JuTeparypbl HTEpHeET-
pecypcoB, 6a3bl JaHHBIX 0U0JAMOTEe4YHOr0 PoHIA:

OCHOBHbIE HICTOYHUKH:

1. Mopakosuu A.I'. Maremaruka: anreOpa M Hayajga MaTeMaTHYeCKOrO aHAU3a, T€OMETpPHUS.
Anrebpa u Havaja maremaTuueckoro aHanmmusza 10- 11 kmaccel: yueOHUK aisi 0o0rieoOpa3oBaTeNbHBIX
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'. Maremartuka: anreOpa ¥ Hayajda MaTeMaTHYECKOTO aHalU3a, F€OMETpPHSL.
Anrebpa u Hayanma MareMmaruyeckoro anHamm3a 10- 11 kmaccel: ydeOHUK uIsi 001ieo0pa3oBaTeIbHBIX
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opranu3zanuii: 6a3oBbliii ypoBeHs: B 2 4. U. 2 / [A.I. Mopakosuy u ap.]; nox pea. A.I'. Mopakosuya. —11-
e u3ll., crep. — M.: Muemo3suna, 2022. — 271c.

JlomoIHUTEIbHBbIE UCTOYHUKH (JI7151 BBITOJIHCHUSI BHEAYTUTOPHOW CaMOCTOSTEIbHON pabOThI):

1. AnexkcannmpoB A.Jl. Maremaruka: anrebpa W Havajga MaTeMaTHYECKOro aHanuza. ['eomerpus. 10-11
KJacchl: yuel. ais obmeoOpa3oBat. Opranmu3anuii: 6a30Bbli U yriyoi. ypoBuu / A.Jl. AneKkcanapos,
A.JIL. Bepuep, B.1. Peixuk. — 3-e uza. — M.: IIpocsemnienne,2018. — 255 c.

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

N

&

Ilepuoguyeckne U3IaHuA:
Hayka u xu3nb

Ponuna

DKOHOMMKA KEJIE3HBIX JOPOr

Ilepeyennb npodeccHoHaIbHBIX 023 TaHHBIX H HH(POPMANHOHHBIX CIPABOYHBIX CHCTEM:
OnextpoHHas uwH(poOpManmoHHass oOpaszoBarenbHas cpega OpUIIC. - Pexum pgocryma:
http://mindload.ru/

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

OBC Y4eOHO-METOANYECKOro IEHTPa M0 00pa30BaHHUIO Ha KeJIe3HOA0poxkHOM TpaHcrnopre (Db
YMII XK/T) - Pexxum nocryma: https://umczdt.ru/

OBbC m3narenscTBa «Jlanb»- Pexxum nocryma: https://e.lanbook.com/

3BC BOOK.RU- Pexum mocryma: https://www.book.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHO! JUCUUILIMHBI
(IPEJIMETA)

KOHTpOJIB N OLCHKa Ppe3yJbTaTOB OCBOCHHA yqe6H0171 JUCHUITIIMHBI

OCYIICCTBIIAACTCA

npenoaaBaTeyicM B IIPOUCCCC MPOBCACHHUA MMPAKTUICCKUX 3aH$ITI/II7I, TCCTUPOBAHUS, @ TAKIKC BbIIIOJIHCHHUA

00yJaroNMMHUCS WHIMBUIYATbHBIX 33JIaHUN.
[TpomexyTodHas aTTecTanus B popMe MUCHEMEHHOTO 9K3aMeHa.

Oo6mue komnerennuu (OK),
JIMYHOCTHBIE pe3yabTaThl (JIP)

Pa3zgen/Tema

Tun ouneHoYHBIX
MeponpUATHI

OK 01. BeiOupare crocoObl pemeHus
3amaq npodeccuoHaNbHOM

NESITEIbHOCTH  NPUMEHUTENBHO K
pa3IUYHBIM KOHTEKCTaM
JIP 2,4,23,30

P1, Tema 1.7,

P6, Tema 6.7, 6.26

P7, Tema 7.9
P12, Tema 12.5

TectupoBanue

VYcerHblii onpoc
Pesynbrar BeIOIHEHUS
IPAaKTHYECKUX paboT

OK 02. Ucnosib30BaTh COBPEMEHHbBIE
CpEICTBa IOMCKa, aHaJIu3a U
UHTEpIpeTanuy nHHopMaluu u
MH()OPMAIIMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHUS 33124 PO eCCHOHATBHOM
NEeSATEeTbHOCTH

JIP 2,4,23.30

P9, Tema 9.19

TectupoBanue

VYceTHBI onpoc
Pesynbrar BeIOIHEHUS
NPaKTUYECKUX paboT

OK 03. IlinanupoBath U peaan30BbIBATH
coOcTBeHHOE MPOGECCHOHANTBHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHUMATEIBCKYIO ICATEIILHOCTD B
npodeccruonanbHoil chepe,
UCIOJIb30BaTh 3HAHMS IO IPABOBON U
(UHAHCOBOW TPAMOTHOCTH B PAa3ITUIHBIX
KHU3HEHHBIX CUTYyaIUsIX

JIP 2,4,23,30

P12, Tema 12.4

TectupoBanue

VYerHbIl onpoc
Pesynbrar BeIOTHEHUS
MPAaKTHYECKUX padoT

OK 04. O¢ddexTrBHO
B3alMO/ICIICTBOBATH U pabOTaTh B

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

P5, Tema 5.1

TectupoBanue
YeTHBII onpoc

OK 05. OcywmecTBisaTh YCTHYIO H
MUCBMEHHYI0 ~ KOMMYHMKAIMIO  Ha
roCyJ1apCTBEHHOM s3bIKe Poccuiickoit
denepaniu ¢ y4eTOM OCOOEHHOCTEH
COLIMAJIbHOTO U KYJIBTYPHOTO KOHTEKCTa
JIP 2,4,23,30

P11, Tema 11.3

TectupoBanue
YeTHBII onpoc

OK 06. ITposBasTE rpak1aHCKO-
MaTPUOTHYECKYIO MTO3ULHUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJAUIIMOHHBIX
POCCHUICKHX TYyXOBHO-HPABCTBEHHBIX
IICHHOCTEH,

B TOM YHUCJIE C YYETOM F'apMOHM3ALUU
MEXHAIIMOHATBHBIX U MEXPETUTHO3HBIX
OTHOIIEHUH, IPUMEHSATH CTaH1apPThI
AHTUKOPPYNIIMOHHOTO NOBEJIEHUS

P5, Tema 5.16

TectupoBanue

VYeTHbII onpoc
PesynbTar BeIIOTHEHUS
MPaKTUYECKUX paboT
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JIP 2,4,23,30

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

P12, Tema 12.1

TectupoBanue

VYcerHblii onpoc
Pesynbrar BeIOIHEHUS
IPAaKTHYECKUX paboT

CUTYyaLUsAX

JIP 2,4,23,30

[IK 2.5 OnpenensiTb 5)KOHOMUYECKYIO P1,Tema 3.15 TectupoBanue

3G HEKTUBHOCTH IPHUMEHEHHS YcTHBIN onpoc
YCTPOICTB aBTOMAaTUKU M METOJIOB UX Pesynbrat BhINONHEHUS
00CITy>)KUBaHUS MPAKTUYECKUX PadoT
JIP 2,4,23,30

I1K 3.2 N3mepsATh ¥ aHaTU3UPOBAThH PS5, Tema 5.7 TectupoBanue

napaMeTpbl IPUOOPOB U YCTPOKMCTB
CUTHAJIN3aIlUH, [ICHTPAIM3AIUN U
OJIOKMPOBKH;

JIP 2,4,23.30

VYcrHblit onpoc
Pe3ynbrar BBITIOJIHEHUS
MPaKTHYECKUX paboT

5. MIEPEYEHb UCIHIOJIB3YEMbBIX METOA0OB OBYUEHU
5.1 IlaccuBHBIE: JICKIIUH, TECTUPOBAHHUE TI0 pa3JieiaMm.

5.2 AKTHBHbIE M HHTEPAKTHUBHbBIE: KeiiC — cTaauu, OpelH-pUHT.
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