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1. ITacnmopTt poHIAa OLIEHOYHBIX CPEACTB

Hamnpasnenue noarotoku: 01.03.02 [MpuknagHas maTemaTuka U MHPOpMAaTHKa.
Hanpasnennocts (mpoduins): [Ipuknagnas MaTeMaTHKa U HCKYCCTBEHHBI UHTEIUICKT.
Jucuunnuna: TeopeTnyeckas MEXaHUKA.

CemecTpsl: /.

dopma NpoMeKyTOYHON aTTeCTallUU: 3a4eT B / CEMECTpeE.

Jlnist oLleHUBAaHUSA PE3YIbTaTOB 00yUEHHSI UCIIOIB3YETCs OAIITbHO-PEUTHHIOBAsE CUCTEMA.
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2. TlepeyeHb popmMupyeMbIX KOMIETEHIUH

N3yuenue nucuumuimabl « TeopeTnueckas MexaHHUKay HalpaBjIeHO Ha popMUpOBaHUE KOMIIECTEHITUH,
MpUBEIEHHBIX B 1.

Tabnuna 1. Pe3ynbrarel 00ydeHusl 10 AUCHHUIUIMHE.

JUISL PELIEHNUs 3a/1a4 B
obJractu
poheCCHOHATBHON
NEATEIbHOCTH

peleHus 3aj1a4 B 001acTH
npodeccrnoHaIbHOM
NesITebHOCTH.

OIIK-3.2. JlemoHCTpUpYyeT
YMEHUS IPUMEHSTh U
MOTU(UIIPOBATH
MaTeMaTH4eCKHUe MOEIH JUIs
peleH sl MPUKIIATHBIX 33/1a4.
OIIK-3.3. ImeeT nmpakTHYECKUM
OTIBIT TPUMEHEHHUS U BHITIOJTHEHUS
MoJUUKAIMI MaTeMaTHYECKUX
MOJIENIEN ISl PEIICHUS
MPUKIIAJHBIX 33/1a4.

Konrbr
KOMIICTCHIMH | ConeprxaHue KOMIICTCHIIUH [TepeueHb rIaHUPYEMBIX
COIIACHO WHanKaTopel JOCTHKEHUS
corsiacio ®I'OC KOMITeTeHIHH coracio OITOI pe3yabTaToB OOy4YCHUS
®1rocC (OITOIT BO) 10 JUCLIUAILINHE
(OIIOII BO)
OIIK-3  |Cnoco0eH MPUMEHSTH U OIIK-3.1. Imeer npencraBieHre |3HaTh:
MOJUGUIPOBATH 00 M3BECTHBIX MATEMaTUYECKUX  |IIPUHLIMIIBI
MaTEeMaTHUYeCKUE MOJIEN  [MOJENSIX, IPUMEHSAEMBbIX IS MOJIETUPOBAHUS

(bu3myecKux 3a1ad.
YMmeThb:

MIPUMEHSTh METO/IbI
OIITUMH3AIINU B
MaTeMaTH4eCKOM
MOJETUPOBAHUH.
Baagern:
HpaKTI/I‘IeCKI/IM OIIBITOM
MOJICJIUPOBAHUA.
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3. Conepma}me OLCHOYHBIX CPEACTB IO JUCHUIIJINHE

3.1.Buabl 011eHOYHBIX CPeICTB

Tabnuua 2. Buabl OIIEHOYHBIX CPEJICTB.

HawumenoBanue
HammenoBanme
Kon xommerenuuu / OLIEHOYHOT'O
KonTponupyembie TeMbl / | OLIEHOYHOTO CPEACTBA
Ne n/n| mnanupyemble pe3yabTaThl cpencTBa Ha
pazziensl JUTSL TEKYIIETO .
oOydeHus [TPOMEKYTOYHOH
KOHTPOJIS
aTTeCTalluU
OI1K-3 Tunossie 3a1anud 1t |Borpocs k
1 Kunemaruka
3HaTh: KOHTPOJIBHBIX TECTOB  [3a4ETy
[IPUHITUATIEI MOJICTUPOBAHMS (3amaunm 1.1-1.4)
(duznyecKux 3aaad.
2 'VYMmeTh: /lunamuka
[PUMCHSITh METOJIbI
3 OIITUMU3ALUA B A
HAJIUTHYECKAsA MEXAHUK
MaTEMATHYECKOM an CCKai MCXaHHKa
MOJICTHPOBAHUH.
Baagernb:
4 PAKTHYECKUM OMBITOM KaHoHuveckue ypaBHEHUS
MOJICIIUPOBAHUS.

TunoBele 3amaHus, KPUTEPUM U II0KA3aTENIM OLEHMBAaHUSA B paMKax TEKYyIIEro KOHTPOJIA
Ipe/JCTaBIeHbl B paboueil mporpamme TUCHUILIMHBI (MOays). [TogHbIe KOMIUIEKTHI OLEHOUYHBIX CPEJCTB
1 KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTEPHAIIOB XpaHITCs Ha Kadepe.

3.2.Conep:xkaHue OLIECHOYHBIX CPE/ICTB

[IpomexxyTouHas arrectanus IpOBOJUTCS B BUJIE 3a4€TA.

Bomnpocs! k 3a4ery:

12.
13.
14.
15.

RRpoOoo~NoO WD E

Lentp nnepumm.
MomeHT umiynbca.
0. OxHOMEpHOE ABMKCHHUE.
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1. JIBmxeHue B neHTpaibHOM mouie. 3akoH Kerutepa.
CBoOoansie ogHOMEpHBIE KosteOanus. [Ipumep.
Brinyxnennsie koneOanus. Peonanc.
3aTyxaromue KojieOaHusl.

BrinysxaeHHbIe KOeOaHUs MpU HATUYUHN TPEHUS.

O6061mmennbie koopauHaTel. Oynkuus Jlarpamxka. [IpuHIKTT HAMMEHBIIETO AEHCTBHUS.
VYpasuenus Jlarpanxka; cpoiictBa Gpynkuuu Jlarpanxka. [Ipeo6pazoBanus ["anmes.
@Oynkuus Jlarpanka cBoO0AHON MaTepUaNbHOM TOUKH.

Oyukims Jlarpanxa cucteMbl B3aUMOICUCTBYIOIINX MaTEPUATbHBIX TOYEK.
He3amkHyThIE MaTepuaibHbIE CUCTEMBI. [1ITOCKUIT MasATHUK.

3aKOH COXpaHEHUs YHEPTUH.
3aKOH COXpaHEHUs UMITYJIbCa.
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16. YrnoBas ckopocTh. TeH30p HHEPIUH.

17. YpaBHeHUS ABHKEHUS TBEPIOrO Teja.

18. MoMeHT uMITysibca TBEPJIOro Tea.

19. VYpaeuenus ['amunbToHa. ["aMuIbTOHOBA (PYHKITHS, IPUMED TSI OJTHOM MaTepUATIbHON TOYKH.
20. ®ynkuus Payca.

21. CxoOxwu Ilyaccona, ux cBOMCTBA.

22. ToxnectBo Sxoow.

23. Teopewma Ilyaccona.

24. ]leiicTBue KaK (pyHKIHNS KOOPIUHAT.

25. Kanonmnueckue npeoOpa3zoBaHus.

26. TlpousBopasmias GpyHkius. KaHOHHYECKU CONPSKCHHBIC BEIIMYNHBI.
27. Teopema JInyBusis. YpasHenue ['amunbrona-SIko0u.

Tunosbie 3agaHus 1715 KOHTPOJIBHBIX TECTOB.

3anayva 1.1.
Ha pucynke npencraBieH rpaduk ABMKEHUS TOYKH, UMEIOLICH pa3Hble CKOPOCTU HA OTIENIbHBIX
yyacTkax aBuwxeHus. Halinure ckopocts Ha yyacTke E.
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Sagaua 1.2.

Touka nBUXETCS 10 33JaHHON TpaeKkTopuH 1o 3akoHy S(t) = 1 — 2t + 3t2 (m). B MoMeHT BpemeHu t =
lc HopManbHOE yCKOpeHue paBHO an = 2 (M/c2). Haiiaute paguyc KpUBU3HBI TPACKTOPUH p (M) B TaHHBIN

MOMCHT BPEMCHHU.

- +

~
OM-=s(t)

3anmava 1.3.

B kpuBommmnHo-kyiucHoM Mexanusme kpuBommn OA = 10cM Bpamaercs ¢ yriloBOM CKOPOCTBIO
®=6 c—1. Haiinure oTHOCUTENBbHYIO CKOPOCTh VT (CM/C) MOA3yHa A B MOMEHT BpEeMEHH, KOrjia yroi ¢ =
1200.
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e

Samava 1.4.

JIBroKeHre TOUKUM M ucKa A M3y4aeTcsl OTHOCHTEIBHO ABYX CUCTEM OTCYETA: HEMOABMKHOMN Xy U
HOIBMKHON X’y’, HEU3MEHHO CBA3aHHOM ¢ TesoM B. JIMCK Bpamaercss OTHOCHTENLHO Tena B ¢ yriuosoii
CKOPOCTBIO ® M YIJIOBHIM YCKOpPEHHMEM €&. Telo IepeMelIacTcs B BEPTHKAILHOM HAIPABICHUH C
yCKOpEeHHEM dg. Ha prcyHKe 1Sl JAHHOTO MOJIOKEHHS IIOKa3aHbl COCTABIISIOIIIE a0CONIOTHOTO YCKOPEHHUS
touku M. Bekrop 1 pasen d, — 310 ...

3amaua 2.1.
JlBa komneca 3y04aroil mepeauu HaAXOAATCA B 3allelUIEHMH. Todka A OJHOTO M3 KOJEC HMEeT
ckopocth VA = 20 cm/c. Halinute ckopocts Touku B VB (cm/c) apyroro koseca.

3amgauda 2.2.
My¢dter A u B, ckomp3siime BIOJIb MPSIMOJMHEHHBIX HAIMpPABISIONIMX, COCIUHEHBI CTEPKHEM
AB=20cm. Cxopocts MmyhTer A VA = 30 (c™m/c). HaiinmuTe yriaoByro ckopocTh ctepxHs AB ®AB B pan/c.

v, =30%%.
[#

© ®I'bOY BO «Uenl'Vy»



MHMNHOBPHAYKHN POCCHUA
\,’} DezepanbHOE rocy1apCTBEHHOE OI0KETHOE
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MeXaHHKay 1Mo HarpasiieHuto moarotoBku 01.03.02 «IIpuknanHas MaTremMaTuka 1 HHGOPMATHKaY HAPABICHHOCTH

ctp. 8
«IIpuxnanHas MaTeMaTuka 1 UCKyccTBeHHbIH uHTEIeKT» PI'BOY BO «Henl'V»

3agaua 2.3.

KBanpaT CcO CTOpOHOI71 a IBUXKCTCA IJIOCKOIIapaJlJICJIbHO TaK, YTO U3BECTHO YCKOPECHUEC C_iA TOYKH A U

MOJIOKEHWE MTHOBEHHOI'O IIEHTpa yckopenuit — Touka Q. Haiiaure BeKTOp, KOTOPBIM YyKa3bIBAaET
HallpaBJIEeHUE YCKOPEHMS TOUKH B U 3anuimrTe B OTBET €ro HOMED.

ap
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3anmaua 2.4.

HOI[BI/DKHI:II\/JI KOHYC KaTHUTCA 0€e3 CKOIBKEHHS I10 HCHOI{BI/I)I(HOﬁ IIJIOCKOCTHU, UMCS HCTIOABHIKHYIO

Touky O. YKakuTe HOMep BEKTOpa, 10 KOTOPOMY HaIlpaBJIieHa MTHOBEHHAsI YTIJIOBask CKOPOCTh BPAICHHUSI
KOHYycCa.

3amgaua 3.1.

I'py3 G cosepmaer kojeOaHUs Ha CHUCTEME JIByX HpPYXHH, >KECTKOCTH KOTOPBIX paBHBI
C1=4 (H/cm), C2=12 (H/cm), cooTBeTcTBeHHO. CHCTEMY MPYKUH MOKHO 3aMEHHUTH OJJHOW YKBUBAJICHTHON
IPY>KUHOM, kecTKOCTh KoTopoil paBHa COKB (H/cm). Haitnute COKB.

cﬂ(B

3amayva 3.2.

MarepuanbHas Touka Macchl M JiBusKeTCA 110 3aKkoHy 7 = 81 + 6t] — e3tk. Hailinure nanpasnenue
CHJIbI HHEPIIUH, KOTOpasi AeMCTBYeT Ha MaTEPUATIbHYIO TOUKY.

© ®I'bOY BO «Uenl'Vy»
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3amayva 3.3.

[Ipyxuny c xectroctbio 150 H/em cxanu no mmmnet 0,06 M u ormyctuu. Pabora, coBepiienHas
CUJION YyIPYTrOCTH IMPU BOCCTAHOBJICHWM MpYyxHUHbI, paBHa 0,27 JIx. Halinute niuHy BOCCTaHOBJICHHOU
IIPYXUHBI (B METpax).

3anayva 3.4.

[IpsimoyrosnbHas macTUHA JIBWKETCS B BEPTUKAIBHOM IUIOCKOCTH Tak, 4yTo crepxkHu O1A=02B
Bpamjarorcs 1o 3akony ¢=0,4n—2nt (pan). B miockocTu miaacTUHBI JBUXKETCS MaTepuaibHas Touka M
Maccoit m mo ayre paauyca R Tak, uto OM=s=21t-t2 (m). G — cmia TspKecTH TOYkH, T — HOpMaJIbHAsI

~> ~> ~ n ~>
6=67+0"+6,.
peaxius CBsI3H, a CHJia TpeHus B o0IIeM ciydyae paBHa
Haitnure ypaBHeHHE OTHOCUTENBHOTO IBUKEHUS MATEPUATBHON TOUYKH.

¥ X

C [#]

M

Sagaua 4.1.

OpHopoaHas KBajJpaTHas MJIacTUHA co cTopoHoM a = 0,5(M) u Maccoit m=6(Kr) BpalaeTcsi BOKPYT
OCH, TIPOXOIAIIEH Yepe3 OJHY M3 €€ CTOPOH, C YIIIOBOH CKOPOCThi0 ®» = 2 (c—1). HaiinnTe KMHETHYECKYTO
SHEPIUI0 3TOM MEXAHUYECKOU CUCTEMBI B [IXK.

3amaua 4.2.

MaxoBHK ¢ MOMEHTOM WHEPIHH JZ = 2 KI"M2 OTHOCUTEIFHO OCH BPAIICHUs PACKPYTHIIN 10 YTIIOBOM
ckopoctu ® = 30 c—1, a 3arem orcoenuHunau oT mpuBoAa. Cmycts t = 15 ¢ MaxOBUK OCTaHOBHIICA.
[IpeneOperasi CONPOTUBICHUEM CPEbl, HAWAUTE MOCTOSIHHBIA MOMEHT CHJI TPEHHSI B MOAIMIUITHUKAX MTp
B HMm.

3anauda 4.3.

JIBI>KeHUEe TOHKOTO JucKka Macchl m = 12 kr, paanyca R = 0,3 M, pamuyca uHepuuu pc = R B
ropu3oHTabHON MIockoctd XOY 3amaHo ypaBHeHusimu: xc = 10t2, yc = 20t2, ¢ = 5t4, roe XC, yC —
KOOPJMHATHI IIEHTPa Macc JMCKa B METpax, t — B cekyHaax, ¢ — B paauaHax. Haiiqure mpoekuuio BeKTopa
BHEIIHHUX CUJI Ha 0ch OX npH t = 2 ¢ B HBIOTOHAX.

3anaua 4.4.

Opnoponnslii crepkeHb CD mMaccoil M BpamaeTcst BOKpYI HETIOABM)KHON TOPU30HTAIBHON ocu AX,
MEPIEHIUKYIISIPHON CTEP)KHIO, C IOCTOSTHHOM YIJIOBOM CKOpPOCTBIO . Pa3mepsl 3aaHbl Ha 4YepTexe,
Maccoil Bajla MOXKHO rpeHeOpeub. HaiinuTe monHyro peakuuio noamunHauka RA B Touke A.
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3agauda 5.1.
TBepmoe Teno coBepmiaeT ABMKEHHE, MMEsS OJHY 3aKpeIUICHHYI Touky. Ormpenenure Yucio
CTEeNeHel CBOOOIbI 3TOTO TEIA.

3agada 5.2.
MarepuanbHble TOYKH | 1 2 TBUKYTCS B npOCTpaHCTBe Ha marepuanbHyto TOUKy 1 HaJOXKeHa CBS3b,

yPaBHEHHE KOTOpOI/I MMECT BII T4yt =25 =0. CBsI3b, HAJIOKEHHAs Ha TOYKY 2, UMEET

BI/II[T + '9’ + 2% — 25t < 0. VKaXkuTe HOMEP TOYKH, Ha KOTOPYI0 HAJ0XKeHa TOJIOHOMHAs
HEYIEP/KUBAOIIAs CBA3D.

3amaua 5.3.
A2 .0 -
Kunerndeckass SHEprusi MEXaHHUYECKOW CHCTEMBI Tr= U.'-‘-"'SL + 85 + 5152 BEIp@XKEHA dYepes
000011IEHHEbIE KOOpI[I/IHaTLI 515 92 O600IICHHBIE CUJIBI COOTBETCTBEHHO
paBHBI =3, = 2. Omnpenenure ycKkopeHUe Sg.
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4. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUA l'[pOMC)KyTO‘lHOﬁ aTTeCTalumn

4.1.1Topsinok MpoBeeHUs MPOMEKYTOYHOM aTTecTAlMU

[TpomerxyTouHas aTTecTanus IPOBOJUTCS B BUE 3a4eTa M0 OUIeTaM.

4.2 Kputepuu olleHUBAHHUS NPOMEKYTOYHOH ATTECTALMH N0 BUIAaM OLIEHOYHBIX CPe/ICTB

Kax w1t TecT oriennBaetcs B 0amiax ot 0 go 15.

Bcero 1o 60 6amios 3a cemectp.

KOHTpONBbHBIA TECT MO KaxJAOMy OJIOKY 3a4HMThIBACTCS, €CIU CTyIAeHT BoimomHun 50%-100%
MIPeIJIOKEHHBIX 3aJaHMIi; eCII BbIoHEHO MeHee 50% 3aanuii, TeCT Hy»KHO MPOXOIUTh 3aHOBO.

OueHnBaHue OTBETA HA MPOMEKYTOYHOM aTTECTAIMH:
OTBeT Ha 3aueTe Ha TEOPETUUECKUI1 BOIIpOC OolleHUBaeTcs B Auanasone ot 0 no 40.

4.3.Pe3yabTaThl IPOMEKYTOUYHOH aTTECTAMU U YPOBHU ¢()OPMUPOBAHHOCTH KOMIIeTEHM I

CBopHas TabnuIa pedTHHTA yCIIeBaEMOCTH:

Kontponbnsiii TecT 1 «KunemaTuka Toukm» - 156.

KonTponsnsiii Tect 2 «Kunemaruka tBepaoro tenay» - 156.

Kontponbnslii TecT 3 «JlnHaMuKa TOYKM» - 150.

KonTponpHbil TecT 4 «/lMHAMHKA MEXaHUIECKOW CUCTEMBI M TBEpPIOTro Tema» - 150.
Otger Ha 3auerte: 400.

Bcero: 1006.

bannbHO-pedTHHTOBAas cHCTEMa OLEHKH 3HAHUM CTyJIeHTa MO AMCLUMILJIMHE BBICTpPAaUBAETCS Ha
OCHOBE 0aJUIIOBOM OLIEHKH Pa3IUYHbIX (POPM JAeATeNIbHOCTH cTyAeHTOB. [Ipu nmomyuenun 6omee 65 6annos
BBICTABJIIETCS OLICHKA «3aUTEHO».

Oco0EHHOCTH TIPOBEACHUH MPOIEAYPHl OIEHUBAHMS PE3YyJIbTATOB OOYYECHHS WHBAIHUIOB W JIUII C
OTpaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbsl 0003HAUEHBI B paboueii mporpaMMe AUCIUILTAHBL (MO Is).

VYpoBHU c(HhOPMUPOBAHHOCTH KOMIETEHIMH ONpeensercs caeayoluM 00pa3om:

1. IIpoaBuHYTHII ypoBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUN COOTBETCTBYET OLIEHKE «3aYTCHO»:

OOyuaromuiics BiajieeT 3HaHUSMHU NpeIMeTa B MOJHOM 00beMe y4eOHOH MpOorpaMMsl, TOCTaTOYHO
INyOOKO OCMBICIMBAeT JUCUUIUIMHY; CaMOCTOATEIbHO, B JIOTUYECKOW MOCIEA0BATEIbHOCTH H
HCYEPIBIBAIOIIE OTBEYACT HA BCE BOIPOCHI, MOJYEPKUBAET IIPU OTOM CaMO€ CYLIECTBEHHOE, yMEeT
aHaJIM3UPOBaTh, CPAaBHUBATh, KJIacCU(UIMPOBATH, 000011aTh, KOHKPETU3UPOBATh U CHCTEMaTU3UPOBATH
U3Y4YEHHBII MaTepHuall, BbIICIATh B HEM IJIaBHOE: YCTAHABIMBATH IPUYMHHO-CIIEACTBEHHBIE CBA3HU; YETKO
(hopMHUpYyET OTBETHI.

2. ba3oBbIif ypOBEHb COOTBETCTBYET OIICHKE «3aUTE€HO»:

OOyuaromuiicss BiaJeeT 3HAHUAMHU JAUCUUIUIMHBI TIOYTH B MOJHOM 00BEME MpOrpamMMbl (UMEIOTCS
poOeIIbl 3HAHUN TOJIBKO B HEKOTOPBIX, OCOOEHHO CIIOKHBIX pa3Jienax); CaMOCTOSATEIbHO U OTYACTH MPU
HaBOJMIIMX BOMNPOCaX JaeT IOJHOIICHHbIE OTBETHl Ha BOINPOCHI;, HE BCerjaa BbIAEISAET Hauboiee
CYILIECTBEHHOE, HE IOIYCKAeT BMECTE C TEM CEPbE3HBIX OIIMOOK B OTBETAX.

3. TloporoBelif ypoBEHb COOTBETCTBYET OLIEHKE «3aYTEHON:
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OOyuaromnuiicsi BjaJeeT OCHOBHBIM 00BEMOM 3HAHHIA MO TUCHUIUIMHE; IPOSBIACT 3aTPyIHEHUS B
CaMOCTOSITEIILHBIX OTBETAX, ONEPUPYET HETOYHBIMH (POPMYJIMPOBKAMU; B MPOIECCE OTBETOB JIOMYCKAET
OIIMOKY TIO CYIIECTBY BOIIPOCOB.

4. Hu3kuii ypoBEeHb COOTBETCTBYET OIICHKE «HE 3aYTCHON:

OOyyaromuiicss He OCBOMII 00s13aTEIILHOTO MUHUMYMa 3HAHHMA MPEAMETa, He CIOCOOCH OTBETUTH Ha
BOTIPOCHI JJaXKe TIPH JIOTIOJTHUTEIIBHBIX HABOSIIMX BOIIPOCAX IK3aMeHATOPA.
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01.03.02 IIpuknagnasa matemaTuka U uHpopmaTnka Hanpasiaennocts (mpoguiib)
IIpuxknagHas MaTeMaTHKAa U UCKYCCTBeHHbII nHTeL1eKT, POC Teopernueckas MexaHuKa,
2025 r.H., ouHas ¢popMa 00yueHHs

ITpopekTop 1o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHBIM COBETOM MAaTEMaTHUY€CKOTO (baKy.TILTeTa

[Tporokon 3aceqanust Ne 6 ot 20.02.2025

[Ipencenarens YueHoro coBera

MareMaTH4ecKoro (akynpTeTa COIVIaCOBAHO E.A. CoponoBa

3aceualmeM Ka(l)e[lpbl BBIYMCJIUTEILHOH MEXaHUKHU H ](lH(l)OpMaIII/IOHHle TEeXHOJIOTHH

[Tporokon 3aceqanust Ne 6 ot 30.01.2025

3aBenyromui kapenpoi COIIaCOBaHO M.B. Ilnexanosa

ABTOD (COCTaBUTEIIH) M.B. [Inexanosa

CTpykTypa pa6oueii mporpaMmbl cO00TBeTCTBYeT mpukasy pekropa ®I'bBOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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