IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokosa Ne 12 ot 26.12.2023 r.

Pa6ouasi nporpaMma AMCLMIUITAHBI

[TpakTHKyM I10 MaTeMaTHYeCKOMY aHa/Iu3y

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
15.03.03 - TlpuknagHas MexaHUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
VH>xeHepHOe MPU/IO)KeHHe CYTIepPKOMIbIOTEPHOTO MO/|e/TUPOBaHUS

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctymnvza 51.0.34 [IpakTUKyM 0 MaTeMaTUUeCKOMY aHa/li3y OTHOCUTCS K 00s13aTe/IbHOM YacTH
oOpa3zoBare/ibHO MTPOTPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

obujeuHdceHepHble
3HAaHUs, Memoobl
mamemamu4eckozo
aHanusa u
MO00enupos8aHust 8
npogeccuoHanbHol
desimenibHOCMU;

ecmecmeeHHOHAYUHbIX U
06wjeuHICeHepHbIX 3HaHUl,
Memo008 MamemMamu4eckoz0
aHanu3a u MooeauposaHusi 8
npogeccuoHanbHoU
OdessmenbHOCMU.

OIIK-1.2: [lemoHcmpupyem
YMeHue NpuMeHsimb
ecmecmeeHHOHAyuHble U
obujeuHdtceHepHble 3HaHUs,
MemoObl MaMeMamu4eckozo
aHanu3a u MooeauposaHusi 8
npogeccuoHanbHou
desimeabHOCMU.

OIIK-1.3: Bradeem
MemoOuKoil npogedeHust
pabom ¢ npumeHeHueM
ecmecmeeHHOHAYYHbIX U
06weuHsiceHepHbIX 3HaHull,
Memodo8 Mamemamu4ecKo20
aHanu3a u MooenuposaHus 8
npogeccuoHanbHoli

desimenbHOCMU

ecmecmeeHHOHAYUHbIX U
06WeuHHceHepHbIX 3HaHUll,
Memo008 MamemMamu4eckoz0o
aHanu3a u MooeauposaHus 8
npogeccuoHanbHoU
OdessmenbHOCMU.

OIIK-1.2:

Ymemb: npumeHsimb
ecmecmeeHHOHayuHble U
obueuHsiceHepHble 3HaHusl,
MemoOobl MAMeMamu4ecko20
aHanu3a u MooeauposaHus 8
npogeccuoHanbHoU
desime/nibHOCMU

OIIK-1.3:

Bnadeem memooukoti
npogedeHus pabom c
npumeHeHuem
ecmecmeeHHOHAYUHbIX U
06WeuHdtceHepHbIX 3HaHul,
Memodo8 MamemMamu4ecko20
aHanu3a u MooeaupoeaHus 6
npogeccuoHanbHou

desimenbHOCMU

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA

KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM

(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA IPOMEXXyTOUHOH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)

OIIK-1: CnocobeH OIIK-1.1: JlemoHcmpupyem OIIK-1.1: 3aodauu

npumeHsmb 3HAHUe OCHO8 NpogedeHUst 3Hamb: 0CHOBbI NPOBeOeHUs! 3quém:

icl:necmeeHHOHGy “HbL | habom ¢ npumeHeHuem pabom ¢ npumeHeHuem 3adauu

3. CTpyKTypa U cojep>kaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI




OYHasA
O011as TPy/J0eMKOCTBD, 3.e. 4
Yacos o yue0HOMY IJIaHY 144
B TOM 4HCJIe
ay/JUTOpPHBIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHUSA JeKIMOHHOI0 THIA 0
- 3aHATHS CEMHHAPCKOro THINa (MpaKTH4YecKue 3aHATHs / 1abopaTopHbIie PaGoThI) 128
- KCP 2
caMmocTosATe/IbHasA paboTa 14
ITpomexyTouHas arrecTanus 0

3auéT

3.2. CojeprkaHve IUCLIANIVUHBI

(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

axkademuuecKux udacog u 8uobl yuebHbIx 3aHsamuil)

HaumeHoBaHMe pa3fie/sioB U TeM JUCLMIUIMHBI Bcero B TOM UHCIe
(uacer)
KonTakTHas pabora (paboTa Bo
B3aMMOJEeNCTBUY C MperojaBaresiem),
Yyachl U3 HUX
3aHATHS CamocrosiTesibHast
CeMHUHapCKOro paGora
3aunsTus THIA oyuatoierocs,
JIEKL[MOHHOTO | (rpakTHueckue | Bcero 4ackl
THIIa 3aHATHsI/mabopa
TOPHbIE
paboThI), yacel

0 0 0 0 0

¢ o) o o) ¢

0 0 0 0 0
1. Beepenue 1 0 0 0 1
2. BemecTBeHHble uncia 5 0 4 4 1
3. Uuc/ioBble 1OC/ie0BaTe/IbHOCTU 22 0 20 20 2
4. Ipenen pyHKIMN 11 0 10 10 1
5. HerpepbiBHbIE QyHKLIMN 11 0 10 10 1
6. ITpou3BogHas QyHKLMN 11 0 10 10 1
7. OcHOBHBIe TeopeMblI 0 AuddhepeHIMPyeMbIX GYHKIMSX U UX TTPUTOKEHHUS 11 0 10 10 1
8. HeoripeienneHHbIM UHTErpast: 8 0 8 8 0
9. OrnipeesieHHbIN UHTErpas 9 0 8 8 1
10. ITpusno>xeHus oripefie/IeHHOTO UHTeTpasa 9 0 8 8 1
11. ®yHKIMKY MHOTUX TIePEMEHHBIX U TIPe/ie/ibl 9 0 8 8 1
12. HenpepbIBHBIe (PYHKI[M MHOTHX ITePeMEHHbIX 9 0 8 8 1
13. IuddepeniypoBanye GyHKLMYA MHOTUX ITepeMeHHbIX 9 0 8 8 1
14. HesiBHO-3a/jaHHbIe (DYHKLIN 9 0 8 8 1
15. OKcTpeMyMbl PyHKLMI MHOTUX NepeMeHHbIX 8 0 8 8 0
Arrecrarus 0
KCP 2 2
Wtoro 144 0 128 130 14




Copiep>kaHue pa3/e/ioB U TeéM JUCIUTLTHHBI

1. Beegenue

1.IlpegMeT MaTeMaTH4YeCKOro aHa/lIn3a.

Ouepk UCTOPUH Pa3BUTHsI MaTeMaTUYeCKOT0O aHa/IM3a. MaTtemMaTHuecKasi CHMBOJIMKA, 0003HaueHust

2. BellectBeHHEbIe unc/ia

YucsoBas ripsimasi.

YncnoBble MHOXKeCTBA: IPOMEKYTKH, UHTepBasbl, TyUYH.

OKpecTHOCTb TOUKH.

OrpaHuueHHble ¥ HeOrpaHUUeHHbIE MHOKeCTBa, TPaH! MHOXKeCTBa.

Cy1ecTBOBaHNEe TOYHBIX FPaHel OrpaHUUYeHHBIX UMCIOBBIX MHOXECTB.

3. Uuc/oBble NOC/1e,0BaTeIbHOCTH:

OnpegeneHue ynuciI0BOW MocaeioBaTeIbHOCTH. CXOAMMOCTD U IpeZies YMCI0BOM MOC/ej0BaTebHOCTH.
IIpumepksr.

CBolicTBa MpezesioB ¥ YUCI0BBIX MOC/Ae[0BaTeIbHOCTEM.

TeopeMa 0 eJMHCTBEHHOCTH Tpejiesia, TeopeMa 00 OrpaHUueHHOCTH CXOZSILeNCs

TI0C/IeJ0BaTe/IbHOCTH, Mpe/ie/IbHbIN I1epexo/; B HepaBeHCTBaX, apudmMeTruecKue JelCTBUS CO CXOAILMMUCS
M0CJIeJ0BaTENbHOCTSMHU.

BeckoHeuyHO Masible U GOJbIIIMe MTOC/Iel0BaTeTLHOCTH, CBSI3b MeXXly HUMH. CBolcTBa 6@CKOHEUHO MajIbIX
roc/e/iloBaTeTbHOCTeH.

ITpesien MOHOTOHHOM MOC/IE,0BAaTE/ILHOCTH.

Uucsio e. [IpUHLUI BJIO)K@HHBIX OTPE3KOB.

[NoanocienoBaTeIbHOCTH.

Teopema BonbiiaHo-Beiiepirpacca.

[IpesenbHbIE TOUKU YMCIOBOIO MHOKECTBA. BepXHUI 1 HY)KHUN TIpeesibl [0C/Iej0BaTebHOCTH.
Kpurepuii Ko cymjectBoBaHus rpegena.

[TonHOTa YKCI0BOM NPSIMOM.

4. lpenen GyHKLIN.

DyHKLUU eHCTBUTENBEHOTO NepeMeHHOro. O6/1acTh orpeZiesieHrst, MHOXKeCTBO 3HaueHui. Crioco0bl 3a/iaHus
¢yukuuii. I'paduk hyHKIMN.

Onpegenenue npefiena GyHKIMM B Touke 110 ['eiiHe u Kotm.

Teopema 5KBHBaZIeHTHOCTH OTpeZiesieHrid. JIoKanbHasi OrpaHUYeHHOCTh (PYHKLIWHM, UMEFOILel Tpeelt.
CgRoiicTBa rpefiesioB QyHKIIUMA.

IIpenesn cynepriosuLuu.

beckoneuHo Marnble GyHKUWHU U MX CpaBHEHHe.

3ameuaresnbHbIe Tipefesbl lim sin x, HT (1+x) . PackpeiTre HeompeeieHHOCTEH.

O6006111eHMe TIOHSTHS TIPe/ieNia: OIHOCTOPOHHME TIpeiesibl, 6eCKOHeUHO OosbIve GYHKIWH, TTpefenbl Ha
0eCKOHEeYHOCTH.

Kpurepuii Ko cyiiectBoBaHMsI KOHEUHOTO Mpejiesia QyHKLMY B TOUKe M Ha

0eCKOHEeYHOCTH.

5. HenpepbiBHble ¢yHKLIMY:

CBoiicTBa HeTPepPbIBHBIX (QYHKLUH.

JlokasnbHasi yCTOMUMBOCTh 3HAaKa.

Pasnuns onpesienieHNs HENIPEPLIBHOCTH QYHKLMU B TOUKe.

ApudmeTrueckre 1eiCTBUS HaJ, HeNpepbIBHBIMU (YHKLUSIMU.

HenpepbIBHOCTE Cyrepro3uLUy.

Krnaccudwukanys Touek pa3pbiBa QyHKIWH.

HenpepriBHOCTE (byHKLIMM HAa MHO)KecTBe. HernpepbIBHOCTE 3/1eMeHTapHbIX (yHKLMI. Teopema o
TIPOME)KYTOYHBIX 3HAUEHUSX.

Teopema Beiiepiutpacca 06 orpaHMueHHOCTH HellpepbIBHOM (DYHKI[MM Ha OTpe3Ke U JOCTHKeHNUH TOUHbBIX
rpaHei.



YcioBust HEMTPePLIBHOCTA MOHOTOHHOW (DYHKL[MM Ha OTpe3Ke.

Teopema 0 HeTpepbIBHOCTH 00paTHOW (YHKLIWH.

6. ITpor3BoaHast QyHKLMN:

3azauu, NpUBOJALLME K [TOHSATHIO IPOM3BOJHON (PYHKLUH.

CpefHsist 1 MTHOBEHHasi CKOPOCTb M3MeHeHUsI TpoLiecca.

[TpousBoaHas u guddepeHian GyHKIMY B Touke. JuddepeHIMpyeMoCcTb QPYHKIUH.

I'eomeTpryeckyii CMbIC/ IPOU3BOAHOM U AvddepeHLana.

KacaTtenbHas K rpaduky QyHKUWHU B TOUKe.

CBoiicTBa MPOU3BO/HBIX U Aubdepenianos GyHkimi. [Ipou3BoHast CyTeprio3uiiii U 00paTHOU (QyHKIWH.
Tabsmmua nponsBoAHbIX. JuddepeHIMpyeMOoCThb 3/1eMeHTapHbIX (YHKLIWH.

DyHKIMY U KpUBbIE Ha IJIOCKOCTH, 3a/jJaHHble IlapaMeTpUYeCcKU.

OuddepenupoBanrie QyHKIMA, 3ajlaHHBIX [TapaMeTPHUUECKH.

YpaBHeHus KacaTe/lbHOW ¥ HOPMa/K K TUIOCKOM KPUBOM, 33/]JaHHOM MapaMeTpPUYecKH.

VuBapuaHTHOCTH (hopMbl iepBoro AvddepeHImana.

Ipunoxxenus guddepeniyana K NpUOIMKeHHBIM BEIUNC/IEHUSIM 3HaUeHUH QYHKLUH.

ITpousBoHbIe 1 AU bepeHIAaNbI BLEICIINX MOpsakoB. @opmyra JlelibHuia.

HennBapuanTHOCTb OpMBI JudepeHLIMaNoB BLICIIEro MOpsiJKa.

7. OcHOBHBbIe TeopeMsbl 0 AU depeHIPpYyeMbIX GYHKLMSIX U UX IIPUTOXKEHUS:

JlokanpHbIH 3KcTpeMyM GyHKIMH. Teopema ®epma 0 He0OXOJUMOM YCIOBUH JIOKAJIBHOTO SKCTPEMyMa.
Teopemn! Posinst, Jlarpadka u Koiu o cpegHeM. @opmyJibl KOHEUHBIX TTPUpallieHui.

®opmyna Teitnopa. PaznuuHbie npeficTaBieHUsI 0CTaTOUHOTO uieHa ¢opmysibl Teitsopa. @opmysa Tefinopa
[/1s1 HEKOTOPBIX 3/IeMeHTapHBIX (QyHKLIWH.

[paBuno JlonuTasns pacKpbITUs HEOIIpe/le/IeHHOCTEM.

YcioBre MOHOTOHHOCTH (DyHKLMH. [locTaTOYHbIe yCI0BUS JIOKaBHOTO SKCTPEeMyMa.

Hampagsnienust BBIMYK/IOCTH, BOTHYTOCTH pyHKIMK. Touku neperuba. [locTaTouHoe yCioBre

nieperriba. AcumrtoTsl GyHKIuM. O61Iiast cxema UCC/eJ0BaHUs U TIOCTPOeHusI rpadrKoB

GbyHKUUH.

HaxoxxzeHue rio06anbHOro SKCTpeMyMa (PyHKIUH.

[TpubmKkeHHbIe METOABI HAXOXKeHUs] KOpHel ypaBHeHHiA. MeTo/| iesieHus 0Tpe3Ka 1o1io/1aM, MeTO/, XOp/,
MeTO/, KacaTe/IbHOM, OL|eHKa IIOrPellIHOCTH.

8. HeorpesieieHHBINM UHTETpaJ:

ITepBooOpa3sHasi ¥ HeorpeeneHHbIN uHTerpan. OCHOBHbIE CBOMCTBAa MHTETpasa.

Tabsuiia MHTErpasos.

Mertoz, 3ameHb] ITepeMeHHO! B Heollpe/ie/IeHHOM UHTerpase. MIHTerpupoBaHue 10 4acTsM. PaljioHanbHble U
JIpoOHO-parioHanbHble QYHKIMN. Pa3oykeHre paBU/IbHOM APOOHO-

palMoHa/IbLHOW (QYHKI[UM B CyMMY TPOCTeNIHNX ApoOelt. VIHTerpupoBaHue TIpOCTeNIMX Apobet.

Metoj HeonpeiesleHHBIX KO3(hGHUI[MEHTOB.

PanoHanu3auus moAuHTerpanbHoM GyHKUUW. MIHTerprpoBaHe BhIpaykeHUH,

paLMOHa/IbHO 3aBUCSILMX OT TPUTOHOMETPHUYeCKHX (PyHKLIMI.

[MopcranoBku Jitnepa. InTerpupoBanue guddeperumanmsHoro 6uHoma. Teopema YebbimeBa.

9. OripefiesieHHbIN UHTErpat:

3aziauu o oM noArpadvka GyHKIMM, 0 paboTe epeMeHHOM CHJTBI, 0 MacCe HeOJHOPO/IHOTO CTEPIKHSL.
WuTterpansHeie cymmbl Pumana. Oripeie/ieHHBIN MHTeTpall.

VHTerpupyeMocTb U OrpaHUUeHHOCTb (DYHKLIUU.

Cymwmebl [TapOy u ux cBoiictBa. Kputepuii naTerpupyemocty. Konebanve GpyHKIMN Ha

oTpe3kKe.

OmnpezeneHre paBHOMEPHOM HerpepeIBHOCTH QyHKIMU. Teopema KaHrtopa.

Kraccel nHTerprpyeMbIX (yHKLIWH.

CBolicTBa onpe/ie/IeHHOI0 UHTerpaja U UHTerpupyemoix ¢yHKLui. Teopema o cpefiHeM.



NuTerpan kak ¢yHKLMs BepxHero npejena. CBoCTBa MHTerpasa C epeMeHHbIM BePXHUM Tpe/ie/IoM.
®opmysna HeroToHa-JlelibHuULIA.

MerToj, 3amMeHbI TepeMeHHOM U UHTerpyupoBaHKUe 110 YacTsM B OTpe/ie/IeHHOM HHTepBaJe.

10. TTpunoykeHus orpejie/IEHHOTO UHTerpana:

[ToHaTHE KPUBOW Ha MJIOCKOCTH U B IPOCTpaHCTBe. [lapaMeTpu3ariyiss KpUBOM.

OKBUBaJIEHTHOCTh [TapaMeTpU3aLivii.

I'nagkue v KyCOYHO-T/Ia/IKVe KPUBBIE.

Omnpegenenue JVHBI JYTH U CIIPAMJIsieMON KpUBOW. BeIunciieHue JVHbI [yTH KPUBOH B

pa3UYHBIX KOOpAWHATAX.

Ouddepeniman Jyru KPUBOH.

OmnpeienieHue TUIOIA/IM TUIOCKOU (urypel. KpuTepuii KBagpupyeMocty obsactu. KBagpupyemocts 0bsactv co
CrpsiM/IsieMO# rpaHuLieli. BouncieHne miomaju iaockux Guryp.

O6mwem Tena. Kpurepuii KyorpyemocT# Tena. BoiunciieHre obbema Tesia C M3BeCTHBIMY CeYeHHUsIMH, U Tesla
BpallieHusl.

[1nomage MOBEpXHOCTU BpalLleHUs.

[TpunoskeHus K 3afiauamM MexXaHUKU: Macca, CTaTUueCcKre MOMEeHThI, KOODJUHAThI LieHTpa Macc, MOMEHThI
VHepLWY (MaTepuaabHOM KPUBOM M MIacTUHBI). Teopema I'ynbauHa.

11. OyHKIMY MHOTUX TIepeMeHHbIX U Tpefiesibl: ApudmeTrueckoe EBK/IHMI0BO rpocTpaHcTBO R . CBsA3HOE
MHO>kecTBO B R . IITapoBasi 1 KyOrueckasi OKpeCTHOCTH TOUKU. OTKPBITbIE M 3aMKHYTbIe MHOKecTBa B R . 11
ATlocnenoBarenbHOCTE B R. CXOQUMOCTB U Mpeen nocjiefoBarebHOCTUA. [ToKoopAMHaTHas CXOAUMOCTb.
Kpurepuit Kot cxogumMocTy nociejoBaTeTbHOCTH B R .

OrpaHuueHHbIe U HeorpaHWUYeHHbIe MHOXKecTBa B R Teopema bosbijaHo-Betiepiitpacca.

KomnaxkTel. Kputepuii KOMIakTHOCTH.

OyHKIMY MHOTUX TIepeMEeHHBIX.

I'paduik hyHKIMM JBYX TIepeMeHHBIX.

JIMHUM ¥ IOBEPXHOCTH YPOBHSL.

KpatHsie u moBTOpHBIE Nipefesnsl GyHKLuH. CBoiicTBa npegenos. Kpurepuit Komy.

12. HenpepbiBHBIE (DYHKIIMM MHOTHX TTePeMeHHBIX

PasnuHble onpeienieHNs HENPEPLIBHOCTH QYHKLMU B TOUKe. HerpepeIBHOCTH 110

COBOKYITHOCTH TIepeMeHHBIX U 10 OT/AebHbIM rlepeMeHHbIM. CBOWCTBa HellpephIBHBIX (PYHKI[HIA.

Teopema 0 MPOMEKYTOUHBIX 3HAUEHUSX HETIPEPBIBHOM (DYHKI[MM Ha CBS3HOM MHOXXECTBe.

CoiicTBa QyHKIMHY, HEMTPePLIBHOM Ha KOMIIakTe: TeopeMa BeliepiinTpacca 06 orpaHuueHHOCTH

Y CYIIIeCTBOBaHWUH T7I00a/bHBIX 3KCTPEMYMOB, TeopeMa KaHTopa 0 paBHOMEPHOU HeTPepLIBHOCTH.

13. MuddepenuyipoBanre GyHKLUM MHOTUX TlepeMeHHbIX: UacTHble pon3BogHble. drddepeHIMpyeMoCTb
¢dbynkimu B Touke. Juddepenuyan pyHkiuu. [JoctaTouHoe ycinoBre AuddepeHIIMPYeMOCTH.
JIuneapu3auwst GyHKOM [IprbmkeHHbIe BEIYMC/IEHNS (QYHKLUK C TTIOMOIIIBIO AuddepeHIrana.
AbGcontoTHast ¥ OTHOCUTEJTbHASI TIOTPEIIHOCTb.

JuddepenipoBanye cioxHol ¢pyHkuyu. ViHBapuaHTHOCTH (hopMbl iepBoro AvddepeHIyana.
[IpakTHueckue ciefCTBUS MHBAPUAHTHOCTH.

KacarenbHast T7I0CKOCTb ¥ HOPMaJib K TIOBEPXHOCTH.

l'eomeTpuyeckuii CMbICT

nuddepeniyana.

YacTHbie IPOU3BO/IHBIE BLICIINX TTOPSAKOB. PaBeHCTBO CMeIIaHHBIX IPOU3BO/HBIX.

Ouddepenimana Boicinx nopsakoB. HernHBapuaHTHOCTE GopMbl Beicix AvddepeHianos. IHBapuaHTHOCTb
ripu adhUHHOIM 3aMeHe repeMeHHbIX.

dopmyJia Teiiopa. OlieHKa 0CTaTOYHOTO UjieHa U MPUO/IMKEHHOe BhIUMC/IeHHe (DyHKITMH

¢ noMmotifsio hopmyiiel Teitnopa. @opmysia JlarpaHyka KOHEUHBIX MpUpPaLLeHU.

14. HesiBHO-3azaHHble (PyHKIUH:

HesiBHO-3ajaHHbBIe GYHKLMY U cCTeMa HeslBHbIX (QDYHKLM, 0JHOW U MHOTUX

nepeMeHHBIX. Teopema 0 CyI[eCTBOBAHWH, eJIMHCTBEHHOCTH U b depeHIpyeMocTy. SIKoOraH cCTeMbI



byHKLIMIM.
BblunciieHre CTapiIMX MPOM3BOJHBIX HESIBHBIX QYHKIMI.

YpaBHeHus1 KacaTe/lbHON U HOPMaiu K Tpaduky QyHKIMHY, 3ajlaHHOMN HEsIBHO.

15. OKkcTpeMyMbl QYHKLMI MHOTHX TTepeMeHHbIX

HeobxomuMoe ycioBUe JIOKaIbHOTO SKCTpeMyMa. CTaljiloHapHbIe TOUKH. []oCcTaToYHbIe
YC/I0BUSI SKCTpeMyMa.

Yc1oBHBIN 3KCTpeMyM (YHKLIH.

MeTton MHOXKUTe el Jlarpanxa.

I'nobanbHbBIE SKCTPEMYMbI (GYHKIUM (6e3yC/IOBHbIE M YC/IOBHBIE).

4. YueGHO-MeTO/jUUeCKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUarommuXxcs

CamocrosTenbHasi paboTa o0ydarou[uXcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [IJI1 TeKyIllero KOHTPOJ/sSi U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIAILIMHBI
MPUBEIeHHBIM B TI. 5.

CamocTrosTenbHasi paboTa 00yJaroluXcsi OCYIeCTB/SeTCs B BUle PabOThI C peKOMeH/I0BaHHOM
00si3aTe/IbHOM U JIOTIO/THUTETbHOM JTUTEPATyPOM, MOATOTOBKE K JIEKIIUSAM, MOJTOTOBKE K
TIPOMEXKYTOUHOM aTTeCTallUH.

5. ®oHJA OLEHOYHBIX CPEJCTB //Isi TeKYIero KOHTPOJIi YCIeBaeMOCTHM U TPOMEeXYTOYHOMI
aTTecTalMu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3a/jaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKyIlero KOHTPOJIsA yCIeBaeMOCTH C yKa3aHMeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajauH) AJIA OLeHKH C(OPMHPOBAHHOCTH
komneteniuu OITK-1:



Jamaga 1.

afy 2. 3
1. Ha#itu mpenen lim ol .
—0  |n(cosx)

2. Haitra /. (0); f_(0)
f(x)=arcsin| e ]
Jamaua 2.

(
1. okasate, 9T0 11111 51’5“{\5“1 - ] HE CYILIECTBYET.

2. Pasnoxuts no dopmyie Tefinopa gyrkumo f(x) = xeé™ B okpecTHOCTH

Touku X, =1 g0 5[(-‘?—1]”].

Jagaqa 3.

1. JlokazaTk, 94TO MOCIeI0OBATEIBHOCTE CXOJHTCA
1 1 1

Y =—t—aF  +—
n n+l 2n

lim (rex)™
2. Halitm mpegen = &

o

Jamaua 4.
1 lim In(1+3x+x")+In(1-3x+x°) .
r—=i X~
2. Haitru . (0); f'_ (0)
[ 1_\' = x%0
f{-"}:"; e I |
[E! . x=0
Jamaua S.
lim «Jrsm x —«Jrsm X
1_.: cos® x

Haﬁm L0 f_(0)
_x 31::5111{ 1 1 x#0

.
‘l ; x=0



JFamauga 6.

4,1' x—1—sm x

1. Hatitn npegen &

In( 1+ x)
1
2. Haiiti Touku paspeiBa QyHKIHH H YCTAHOBHTE HX pox f(x) = To 0%
JFamauga 7.
v o[y o= oa - (e -
1.Hatiti ¥V:., Ve | s - o h - ;] raie { -mocTroAHHAR

2 Hcc:je,znna'm Ha ;u«lcl)tbepemu{pyemcm DYHELIHIO

[ 1
}_\'2 sin—: x>0
f=y x

| =1 3 x40
Ba,uaqa 8.

Jamaga 9.

1-cos(l-cosx)
4

1. im

r—=si x

2. Haiit acumnroTsl rpaduka GyHKIHH

y= Jf +37 - «Jl.\'q -7

Jamauaa 10.
J1+ xsinx —~feos2x

Fo
2 -\J
il

sm[‘a smE] - x#0

\ X

lim

. =0

tg
2. Haiita f'(0)

f(x)=
0 =1

—— e




Jamaua 11.
1. lokasaTs, 9T0 NOCTIEI0BATENRHOCTE PACKOIHTCA

. 2.”.‘-—1 _ {_3].‘.‘
n {_2]}? o 3.":'-—1

5. In xIn(1+ x)

y— -+ \/'_;
Jamaaa 12.

1. Hoxasath, 9TO MOCIEIOBATEIBHOCTD PACKOIHTCH
1 2 n

-

3 (n+1y

Jamaua 13.
1. HokazaTh, 9TO NOCASIOBATEIBHOCTD CXOIHTICA
_— cosl  cos(2n-1)
12 n(n+l)
. alx-In(lnx
2. lim ﬂj_ (Inx)

r=+= 39y + 3.4/lnx
Jamaua 14.

i
cos ;C{]S.\'

b, i

L fim — .
=0 gin(sin” x)

2. Haiita f'(0)

?
i 1
| )
——— ; x#0
fX)=1x -1
|0 :x=0
Jamaqa 15.

1. Hafite acumnroTe! rpaduka GyHKIHHE
Y=x+a04x" +1

2. Pasnoxuts Qyukmmio f(x)= i o dpopmyae TeiTopa B TOUKe
x

X =-1 mo o((x+1)").



Jamaga 16.

1. HokasaTe paccxXoIHMOCTE 0 KpHTepHIO Komm

1 1
x, =tgl+tg—+ ... +tg—
2 n

2. Heenenorate Ha auddepeHIHPYEMOCTE.
Haitrn /. (0); /" (0)

x+x.x20
f(x) = ’

sin x-cos x,x < 0

Jamaga 17.

'd
” [ TN
1. JlokasaTtsk, uTto X, =71 COS L T] HeorpaHH4YeHHA, HO HE OEeCKOHEYHO
s

DONBIIAA.
2. Haitra /7(0)
"
SIN X
:—+_1' s x#0
f(x)=9 «x
11 cx=0
Jamauqa 18.
1. lokasaTk, HcIlOIB3YA KpHTepHH KomH, 94To nocIe10BaTEIbHOCTE
pacxoaHTCH
. = 1 1 1
e Y13 Jn-1
mx—x+1
e

Kputepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afaun)

OueHka KpuTtepuu orjeHMBaHMA

3a4TeHO YpoBeHb 3HaHUI B 00EMe, COOTBETCTBYIOIIEM TTPOTPaMMe TMO/ITOTOBKH, 6e3 ommboK

He 3aUTeHO ypOBEHb 3HAHMI HKe MUHUMA/IbHBIX TpeGOBaHHﬁ. Nmenu mecTo FPY6LIE OIIIMOKMU.

5.2. OnucaHue MIKaJI OIeHUBaHUA Pe3y/IbTaTOB 00yueHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUHOMH
arrecranuu

IIIkana oueHuBaHus c)OPMHPOBAHHOCTH KOMIIeTeHI[HI



YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIui
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHyManeH | 3HaHUU B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiolieM
N TpeboBaHHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble omubKH HECKOJIbKO MOATOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
oimbok
ITpopemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBIe
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbBI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
yYMeHHH. PeliteHbl Bce | OCHOBHBIE yYMeHUSI.
3ajiau He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJEMOHCTPUP | 3afjauu C 3ajlauu C
OLIeHUTDb Hajnuue 3a/launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHU BemonHeHs! | u 3a/1aunl.
OCHOBHbIE omMbKaMH. | OLIMOKaMH.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BrimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIINOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HEeKOTopble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
Nwmeetca
OTtcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHnn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI IIpogemMoHcTp
HaBBIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBo3MO>KHOCTB 3a7lau He HaBBIKY TIPH Tpu .
JIsL HaBBIKY TIPA TBOPYeCKHUH
OLIeHNTb Ha/luue | TPOfIeMOHCTPUP pelLeHnn pereHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. MIMenu X 3afia4 C HBIX 33Jjau
X 33/la4 C X 3a7a4 Oe3 HeCcTaHZapTHbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEeKOTOPbIM omuboK 1 X 3a/iau
obyuarorierocsi OT | OIUOKH u OIMOOK U
u He/|04YeToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJl0ueTaMHu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
3a4YTeHO TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa

JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe

MpelyCMOTPEHHOT0 TIPOrpaMMOi




OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JIUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIlIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»

XOpOI1110 Bce kommeTeHIMHM (YacTM KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEILHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

Hey/oB/eTBopuTe | X0Ts Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEJIBHOY.
JIbHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0/IHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsT Ha MPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBble 3ajaHus (OL[eHOYHOE CpPeJCTBO - 3ajauu) /s OLeHKH C(hopMHPOBAaHHOCTH
komneTennuu OTTK-1



Jamaua 1.

1+ tex +1x

. —e

1. lim
r—0 fgx

2. Haiiti Touks paspeiBa $YHKIHH H YCTAHOBHTH HX POJI

1

| -
f{x}=~{{1—-‘f}r' s x#0, x<1
|0 » x=0
JFamaua 2.
1. limw

r—0 x°

2. Haiits TOUKH pa3peiBa (VHKIIHH H YCTAHOBHTH HX POJ f(x)= -3
JFamaua 3.
¥ 1
1. Haiitn mpesien 11m g
n

2. lim [ - Iarctgq’;_]«f_;

J3amaua 4.
5imy 2 € T 71 32 . o
1 um*/--“ -10x+1 - x? +10x +1
r— =
2. Haiita f'(0)
Fl 1
|
——— 1 x#0
f(x) =J{ X arcsinx
[D i)
Jagauga 5.
~lim "J[5111 X —Jsm X
—-;‘ cos” x

2. Haiita acuMmroTs! rpaduka GyHKIHH

& X
:"'Ll‘ll
X



3anau4a 6.
I 1i111[_1': — In(chx? )]

¥—=m

= ‘rr
2. Hatitn V.-

) =r +3t
y(t)=t-arctgt —In~f1+¢°
Jamaga 7.

1. Hatit ¥ 1 , ecm: v(1) = (ln ¢ P x(t) = cos arcctgt
2. Haitra f(0)

J'sin(f sinil - x#0
flx)= ] X

|0 : x=0
Jamaua 8.

3 ok
1. limx? (41' — 4 ]

s
%,

2. Haitra f(0)

[; " :x#0
f(x)=1 x-arctgx  x’

11;"3 : x=0
Jamaua 9.

l||' . —
; SINX+COSX |7
1. lim

=0\ sindx +cos 4x

2. Haiits acuMmToTs! rpadHka QyHKIHH y =

x—2

e

Janmaga 10,

Heemenosath QVHKITHH HA HEIPEPEIBHOCTE H MMOCTPOHTE MPadHKH.|

-x npu x50,
x? npu 0<x=%2, 5} o Ejix

x+1 mpu x> 2.

a)y =~'~|



Jamaaa 11.
HecnemoBath GYHKIHH H MOCTPOHTE HX rpadHKH:

3 2{x-1)
X" —-4x+1

s 9 YT

a) y=

Jamaaa 12.
Hatitu uHTETpaIEL:

L e

Jamaga 13.
Hatitu uHTETpaIEL:

1. J ]11[4-_1': +1 lL’i'{ 2, j L\': +T7x+12 }cmﬁ.rdr.

Jamaaa 14.
Hafit HHTeTpaIEL:

dx 2x% —1
1. '[3.‘4.'1 —:'—1- 2. -{x: !l—_r—ﬁdt

3amaua 15,
Hatitn uaTErpame::

ax.

—6x% +11x—10 6x" +9x+6
J : : —dx. 9 j -
" (x-2)x+2F " (x+1)x + 2x+ 3

J3agaua 16.

Jana pyHrmma - = Syl IlpoBepHTE, yIOBISTBOPAST HIH HET 3TA
(VHKIIHA JaHHOMY YPABHEHHIO.

i -.[ ]: 2 ﬁlj
I=sm Il y-afp a - 5 =
65‘1.*

-
o

Cu
-

bl Gt

8]

X

J3amaua 17.

Haiiti HauMeHbIIee H HAaHOOIBIIEE 3HAYSHHA (PYHKIHH B
3aMKHYTOH 00IacTH.

z=x? - ay +.T: —4x; D: x=0; y=0; 2x+3y-14 =0.
J3amaua 18.

Haner: gysxmma == Zx.y) Toura 4 u BexTop &.Haitru 1) gradzy
()4 2) NpOH3BOIHVIO B ()4 o HAIIPABIICHHIO BEKTOpa -

-=mBx?+5)7 ) 423} a=-—4i+3;

Kputepuu onjeHuBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)



Ouenka Kputepun ouieHnBaHus

3aUTeHO YpoBeHb 3HaHUI B 00eMe, COOTBETCTBYIOIIEM TTPOrpaMMe MO/ITOTOBKH, 6e3 oImmboK

He 3aUTeHO yp0BEHB 3HAHUI HIDKe MUHHUMA/IbHBIX Tp66OBaHHﬁ. Nmenu mecTo rpy61;1e OLITMOKHU.

6. YueOHO-MeTOMUECKOEe H HH(OpMaIMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. neun Baagumup AnekcanzipoBud. OCHOBBI MaTeMAaTHUYECKOTO aHaM3a : yueb. /i1 CTy1eHTOB (u3.
crielianbHOCTel U crielinanbHOCTH "TIpukiafHas MatemaTuka" : [B 2 u.]. - U3a. 7-e, ctep. - M. :
dusmatiurt, 2009-. - (Kypc Bbiciei MaTeMaTHKX U MaTeMaThuyeckou ¢pusuku / mof. pea. A. H.
TuxoHoBa, B. A. UnbuHa, A. I'. CBelIHUKOBA ; BbII. 1). OCHOBBI MaTeMaTHUUeCcKoro aHaiumsa . 4. 1. - M.,
2009. - U3pn. 7-e, crep. - 648 c., 117 un. - ISBN 978-5-9221-0902-4 : 300.08., 46 3k3.

2. Kyznpsieues JleB [ImutprieBrnd. KpaTKuii Kypc MaTeMaTU4YeCKOTO aHa/M3a : Y4eOHUK /Jis CTYZeHTOB
By30B : [B 2 T.]. T. 1. luddepeHiranbHoe U MHTerpaabHOe UCUUCIeHUsl GYHKLUN OHOM repeMeHHOM.
Psagpl. - 3-e u3g., nepepab. - M. : ®uszmaraut, 2003. - 400 c. - [ISBN 5-9221-0184-6 (T. 1). - ISBN 5-
9221-0183-8 : 126.35., 22 5ks.

3. JemuzoBuu bopuc ITaBnoBuy. COOpHUK 3a/1ay U YTIpa)KHEHUM TI0 MaTeMaTUueCcKOMY aHanu3y : [a/is
YH-TOB U Te]]. UH-TOB]. - 6-e u3f., cTep. - M. : Hayka, 1966. - 544 c. : c ueprt. - 0.90., 8 3k3.

[ononHuTenbHas TUTepaTypa:

1. KyapsiBues JleB [ImutpreBnu. KpaTkuii Kypc MaTeMaTHueCcKoro aHaiusa : [B 2 1.] : yue0. asst
cTyzeHToB By30B. T. 2. luddepeHiiranbHOe U UHTerpaibHOe NCUUCIeHUsT GYHKLMNA MHOTHUX
riepeMeHHbIX. ['apMOHMUeCKUi aHamu3. - 3-e u3f., nepepad. - M. : dusmatsmr, 2003. - 424 c. - ISBN 5-
9221-0185-4 (t. 2). - ISBN 5-9221-0183-8 : 126.35., 22 3K3.

[TporpammHoe oGecrieueHre 1 VIHTepHET-pecypchl (B COOTBETCTBHHU C COJiep>KaHUeM JIMCIATUIMHBI):

http://www.unn.ru/books/resources.html
http://new.e-vmk.unn.ru/sites/
http://eqworld.ipmnet.ru/ru/library/mathematics/calculus.htm

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUILIMHBI (MOY 1)

YuebOHble ayfUTOPWU [i/IsI TIPOBeJieHHs] Y4ueOHbIX 3aHSTHH, TMpPeAyCMOTPEHHBIX 00Opa3oBaTenbHOMU
MPOrpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHHeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
Cpe/icTBaMHU 00yUeHUsI.

[MTomereHust A71sT CaMOCTOSITeIbHOM paboThl 00YYalOILIMXCSI OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3JI€KTPOHHYIO
nH(OpPMaLMOHHO-00pa3oBaTebHYIO Cpesy.



ITporpamMmMa coctapsieHa B COOTBeTCTBHH C TpeboBaHusMu PI'OC BO 1o HarpaBIeHUIO MOATOTOBKHU
15.03.03 - TlpuksiagHass MexaHHKa.

ABTop(b1): @unurnrmoB Bukropuii HukonaeBuu, KaHauaaT Gu3MKo-MaTeMaTUUeCKUX HayK, JAOLeHT.

ITporpamMma ozobpeHa Ha 3acefjaHuu MeToAnueckoi Komuccur ot 10.10.2023 1., mpoTokos Ne 2.
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