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02.03.02 dynpameHTanbHasa uHGopmaTuka u MH(GOPMALMOHHbIE TEXHOJIOTUH,
KomnibioTepHble HayKu, BapuaimonHoe McuucieHne M oNTUMaIbHoe yiipaBiienue, 2026,
ouyHas

DoHJA OLIEHOYHBIX CPEACTB O00PEH ¥ PEKOMEHAOBAH:
[TpopekTop 1o yyeb6HO paboTe yrBepskaeHo 27.02.26 A.A. CanamaToB

Yuensim coBeTroM Muacckoro pumana ®I'bOY BO "Yenl'V"
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IIpencenatenb YueHOro coBeTa
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cooTBeTCcTBYeT npukasy pekropa PI'bOY BO «Yenl'V» ot 27.09.2022 r. Ne 573-1 «O6
YTBEPKAEHUY 1Ia0/IOHOB JOKYMEHTOB».



MIMHOBPHAYKI POCCUU
DefepanbHOe FOCYAAPCTBEHHOE O0IKeTHOe 00pa3oBaTelbHOe
@w yupexxJieHre BbICIIero 06pa3oBaHus
«YensibMHCKMH rocygapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO «Uenl'Y»)
Mwuacckuii ¢pumman
Kadenpa npukiasHoi MaTeMaTHKy

DoHJ, OLIeHOYHBIX CPeJCTB 10 AUCLIUIIIMHe «BapualjioHHOe HcuKceHre U ONTUMa/lbHOe yIpaB/ieHHe»
T10 Haripas/eHut0 noAroToBku 01.03.02 IlpukiafHas MaTeMaTHKa U WHGOpMaTrKa, mpoduib «MaremMaTiuueckoe Mofie/TMPOBaHHe»
PI'BEOY BO «Henl'Y»
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MMHOBPHAYKU POCCUUA

O

Mwuacckuii ¢pumman
Kadenpa npukiasHoi MaTeMaTHKy

DefepanbHOe FOCYAAPCTBEHHOE O0IKeTHOe 00pa3oBaTelbHOe
yuUpeXXzieHre BhICIIero o6pa3oBaHus
«YensibMHCKMH rocygapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO «Uenl'Y»)

DoHJ, OLIeHOYHBIX CPeJCTB 10 AUCLIUIIIMHe «BapualjioHHOe HcuKceHre U ONTUMa/lbHOe yIpaB/ieHHe»
T10 Haripas/eHut0 noAroToBku 01.03.02 IlpukiafHas MaTeMaTHKa U WHGOpMaTrKa, mpoduib «MaremMaTiuueckoe Mofie/TMPOBaHHe»

DI'BOY BO «Henl'¥Y»

Bepcus fokymenTa - 1

CTp. 4 3 22 [TepBeIii 3K3eMIUISIP

KOITHA Ne

1. ITACITIOPT ®OHJA OIDEHOYHbLIX CPE/ICTB

Harnpasnenue nogroroBku: 01.03.02 IlpuknadHasa mamemamuka u UHopmamuka
HarpasnieHHOCTh (Mpodunb) Mamemamuueckoe MooeauposaHue
HNucuunnuHa: BapuayuoHHoe ucyucieHue u onmumaabHoe ynpasaeHue

CemecTp u3syueHusi: 7

dopma rpoMeXXyTOUHOM aTTeCTallud: 3auem

2. IEPEUEHh ®OPMUPYEMbBIX KOMIIETEHITVI

2.1. KomneTeHIIMH, 3aKpeIIéHHbIE 3a JUCHUIIMHOU

N3yueHve OUCLMIIMHBI «BapualjioHHOe HCUYMCIeHWe W OITHMaJbHoe

yTpaBJieHre» HarpaB/ieHO Ha (OpMHUPOBaHUE C/IeAYIOIIUX KOMIIeTeHLUi:

Kogp1

komnie- | CopepykaHue Komie- [Tepeuens nnaHupyemsIx pe-
o VHpvKarope! J0CTUXKeHUs KoMIle-

TeHLIUU TeHLIUN COIVIACHO N 3y/IbTaTOB 00yUeHus 10 AUCLIH-

TeHLMM B cooTBeTCTBUU ¢ OITOIT
(o drocC TUTHHE
PI'oC)
1 2 3 4
OIIK-1 | Criocoben npumensite | OTIK-1.1. O6nagaetr ¢yHaameH- | 3HaTh: OIpeZeNeHHs], TeOPEMBbI,

dyHIamMmeHTabHBIE
3HaHWS, TIO/TyYeHHbIe
B 00s1acTy MaremMaTu-
YeCcKUX U (WIm) ecre-
CTBEHHBIX HayK, U
WICTIO/IB30BaTh UX B
rpotheccroHaTBLHON
JeSTeTbHOCTU

TaJbHBIMU 3HAHUSIMM, TIO/yueH-
HBIMU B 00/1aCTH MaTeMaTHye CKUX
Y (WIK) ecTeCTBEHHBIX HayK;
OIIK-1.2. [leMOHCTpUpyeT yMe-
HUe pellaTh 3ajaud, GpopmMynupy-
eMble B paMKaxX MaTreMaTh4yeCcKHX
Y (WIN) eCTeCTBEeHHBIX HayK;
OIIK-1.3. IMeeT HaBBLIKU UCIIO/Ib-
30BaHUS1 OCHOBHBIX IIOHATUH, Teo-
peM, 3aKOHOB MaTeMaTWKU U
(uM) ecTeCTBeHHBIX HayK AJist
pellleHys1 3ajau IpodeccroHab-
HOU JlesITe/IbHOCTH.

TTO/IXO/IBI K PEIleHHI0 3aJjau Bapu-
al[MOHHOTO MCUMC/IEHUS] U OITH-
MaJIbHOTO YIIpaB/IeHUsI; OCHOBHbIE
TeopeTUUeCKUe TI0JIOKeHUs, Me-
TOABl BapUAL[MOHHOTO HWCUHCIIe-
HUSI U OINTHUMAaJbHOTO YIIpaBiie-
HUS;

YMeTh: TIPUMEHSITh MaTeMaTruue-
CKHe MeTO/bl MPU pelleHUU KOH-
KPeTHBIX 3ajau, paccMaTpuBae-
MBIX B paMKax JUCIUILTAHBI; TIPU-
MEHSITh ~ CTaHAapTHble  MeTO/bI
MaTeMaTUueCKOro  MojenrpoBa-
HUS [Tl PeIlleHus] TUIIOBBIX 3a-
fad;

BnaseTs: HaBbIKaMM TpaKTHue-
CKOTO HCTIO/Ib30BaHUS  6a30BbIX
3HaHUN W MEeTOZIOB MaTeMaTHKW;
HaBbIKaMU TIPUMeHeHHs] MaTeMa-
TUYECKOTO WHCTPyMeHTapus, Ha-

© ®TI'BOY BO «Uenl'Y»




O

MMWHOBPHAYKU POCCUN

Mwuacckuii ¢pumman

Kadenpa npukiasHoi MaTeMaTHKy

DefepanbHOe FOCYAAPCTBEHHOE O0IKeTHOe 00pa3oBaTelbHOe
yuUpeXXzieHre BhICIIero o6pa3oBaHus
«YensibMHCKMH rocygapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO «Uenl'Y»)

DoHJ, OLIeHOYHBIX CPeJCTB 10 AUCLIUIIIMHe «BapualjioHHOe HcuKceHre U ONTUMa/lbHOe yIpaB/ieHHe»
110 HarpaeJ/ieHuto nogrotoBky 01.03.02 IpuknazHas MaTeMaTrKa ¥ UHGQOpMaTHKa, Mpodusib «MaTeMaTuueckoe MOJe/TMpPOBaHUe»
PI'BEOY BO «Henl'Y»

Bepcus fokymenTa - 1

CcTp. 5uU3 22

[TepBeIii 3K3eMIUISIP

KOITHA Ne

BbIKAMU HWCTIO/b30BAHUSI MaTeMa-
THYECKOTO SI3bIKa U MaTreMaThye-
CKOW CHMBOJIMKW TIDH TIpOBefie-
HUM UCCJIe/JOBAHMSI;

3. COAEP)XAHUE OIIEHOYHbLIX CPEACTB I10 AUCIIUII/INHE

3.1 Bujbl o11eHOUYHBIX CPeACTB

HaunmeHnoBaHue HaunmeHnoBaHue
Kop, kommniereHn/ OL[eHOYHOI'0 OLIEHOYHOTI'0 Cpefi-
KonTtponupyemsle Tembl/ pasze-
Ne /i1 . IJIaHWpYyeMbIe pe- CpezCcTBa AJid CTBa Ha [IPOMeXYy-
3y/IbTaThl 00yUeHust TeKYILlero TOYHOM aTTecTa-
KOHTPOJIA umn/Ne 3aaHusA
OcHOBHBIE [TIOHATHA Bapua- OIIK-1 KonTponbHele | 3afaHus Tecra
LIMOHHOI'O0 UCYUC/IeHUS 3Haem: oripefiee- paboThI Bonpoce! K
HUsl, TeOpeMbl, 1of- | JlabopaTopHble | 3aUéTy
[Tpocretimas 3asa4ya Bapua- XO[Ibl K pellieHHI0 paboThI

UOHHOI'O UCUHCJIEHHUA.

3aziaua BapyaLiuOHHOIO UC-
YMCJIeHUS C IOIBU)KHOM rpa-
HULIEN

[TpaBuno mHOXuTeneu Jla-
rpaH)ka B [VIaJIKUX KOHEYHO-
MEepHBIX 3a/lauax Ha yC/I0B-
HBIN 3KCTPEMYM.

I/I3OHepI/IMeTpI/I‘-IECKaH 3aa-
ya.

3ajauva Jlarpanka

3ajaya ONTUMa/IbHOIO YIIpaB-
JIeHus1

YucneHHbIe METOAbI OJId pe-
[1eHUA 3a/id4 BapHUaLlMOHHOI'O
Hcuuc/jieHuda

3a/1au Bapyal[MOHHO-
T'0 UCUUCJIEHUS U
OTITUMA/TbHOTO
yTIpaBJieHusl; OCHOB-
HbIe TEOPETUUECKHEe
TIOJIO>KEHUSI, METO/IbI
BapUaIMOHHOTO UC-
YUC/IEHUS U OMTU-
MaJIbHOTO yIIpaBJie-
HUS;

Ymeem: npumeHaTH
MareMaTHhue CKue
MeTO/IbI TIpH pellle-
HUU KOHKPETHBIX
3ajja4, paccMaTrpyBa-
eMbIX B paMKax JUC-
LIUIIIMHBL; IpUMe-
HATb CTaHJApTHbIe
MEeTO/bl MaTeMaTu-
YeCKOro MOZenipo-
BaHUA [J1s1 PelleHust
TUTOBBIX 33/ay;

Bnaodeem: HaBbIKa-
MU TIPaKTUUeCKOTO
WUCTIO/Ib30BaHUA

© ®TI'BOY BO «Uenl'Y»




MIHOBPHAYKI POCCUN
DefepanbHOe FOCYAAPCTBEHHOE O0IKeTHOe 00pa3oBaTelbHOe
w yupexxJieHre BbICIIero 06pa3oBaHus
«YensibMHCKMH rocygapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO «Uenl'Y»)
Mwuacckuii ¢pumman
Kadenpa npukiasHoi MaTeMaTHKy

DoHJ, OLIeHOYHBIX CPeJCTB 10 AUCLIUIIIMHe «BapualjioHHOe HcuKceHre U ONTUMa/lbHOe yIpaB/ieHHe»
110 HarpaeJ/ieHuto nogrotoBky 01.03.02 IpuknazHas MaTeMaTrKa ¥ UHGQOpMaTHKa, Mpodusib «MaTeMaTuueckoe MOJe/TMpPOBaHUe»
PI'BEOY BO «Henl'Y»

Bepcus fokymenTa - 1 CTp. 6 U3 22 ITepBblii 5K3eMIISIP KOTINS Ne

0a30BbIX 3HAHUN U
MeTOZIOB MaTeMa-
TUKU; HaBbIKaMH
TpUMeHeHUsl MaTe-
MaTHyeCKOro
WHCTPYMeHTapwus,
HaBbIKAMHU UCITO/Ib-
30BaHUs MaTeMaTu-
YeCKOIO sI3bIKa 1
MaTeMaTHh4de CKOi
CHUMBOJIUKY TIpU
MpOBeJIeHUH UC-
Clei0BaHus;

TunoBble 3a/laHUs], KpUTEPUH U TI0Ka3aTe/y OlleHUBaHUsI B paMKaX TeKYIIero
KOHTPOJISI TIpeJiCTaB/IeHbl B paboueli mporpaMMe JUCHMIUIMHBI (MoAy/si). TlomHbie
KOMIL/IEKTBI OlIEHOUHBIX CPe/ICTB U KOHTPObHO-U3MePUTE/TbHBIX MaTepuasioB Xpa-
HATCS Ha Kadespe.

3.2. Copep)xaHue OLleHOYHBIX CPe/ICTB /11 TeKyllled arTecTaluu

TecToBbIe 3afaHus MO JUCHUILUIUHE « BapuannoHHoOe HCYUC/IeHe U ONTHU-
MaJ/IbHOe ynpaB/eHHe»
Bornpock! oTkpeiToro tumna (1-10)

Ne | Boripoc

1 | Hatite onpezenenue dhyHKIMoHAMA. YeM QyHKIMOHAI IPUHIUITAAIBHO OT/IUYAETCS OT
00OBIYHOM QYyHKIIN?

2 | CchopmymmpyiiTe HeobxoaUMOe ycioBUe c1ab0ro 3KCTpeMyMa B MPOCTeIel 3a/jaue Bapua-
I[MOHHOTO MCUYKC/IeHYs1. 3anvilIuTe ypaBHeHWe Jiepa.

3 | OnuimTe pa3nuure MeXy c/1abbiM M CUJIBHBIM SKCTPpeMyMOM (yHKIMOHama. [IpuBegure
(opmasbHble Orpe/ie/ieHHst OKPeCTHOCTeH, B KOTOPbIX OHU PaCCMaTpUBAIOTCSL.

4 | Yro Takoe nepBasi Bapuals ¢yHkipoHana? ChopMynupyiite HeoOXoAuMoe yC/IOBHe IKC-
TpeMyMa uepe3 BapyaLui.

5 | 3anmiuTe ypaBHeHue Jitiepa-IlyaccoHa /s GyHKIMOHAA, 3aBUCSIIEr0 OT MPOU3BOAHBIX
JI0 N-TO MOPSi/IKa. YKaXKUTe MOPsi/IOK AaHHOTO v depeHIMaIbHOTO YPaBHEHUS.

6 | B uém 3ak/rouaeTcs 3ajjaua BapHal[MOHHOTO UCUMC/IEHUS C ITOIBWKHOM rpaHulieii? Kakue
JIOTIOJTHUTE TbHBIE yC/I0BUS (YCIOBHUSI TPAaHCBEPCAIbHOCTH) JIO/DKHBI BBITIO/THSATHCS Ha TI0-
JBIDKHBIX KOHITAX ?

7 | Chopmynupyite rnpaBuio MHOXKUTesel JlarpaHka /i/1s1 IV1a/IKOii KOHEUHOMEepPHOM 3a/jauM Ha
YCJIOBHBIM 5KCTPeMYM NPY HaJIMUMU OrpaHUUYEHU TUIA PABEHCTB.

8 | [laliTe MOCTAHOBKY M30TMepUMeTpPHUUYeCKOM 3a7iau. Kak C momolibio MHOXKUTe el JlarpaHxa

© ®TI'BOY BO «Uenl'Y»




MMWHOBPHAYKU POCCUN

O

Mwuacckuii ¢pumman

DefepanbHOe FOCYAAPCTBEHHOE O0IKeTHOe 00pa3oBaTelbHOe
yuUpeXXzieHre BhICIIero o6pa3oBaHus
«YensibMHCKMH rocygapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO «Uenl'Y»)

Kadenpa npukiasHoi MaTeMaTHKy

DoHJ, OLIeHOYHBIX CPeJCTB 10 AUCLIUIIIMHe «BapualjioHHOe HcuKceHre U ONTUMa/lbHOe yIpaB/ieHHe»
110 HarpaeJ/ieHuto nogrotoBky 01.03.02 IpuknazHas MaTeMaTrKa ¥ UHGQOpMaTHKa, Mpodusib «MaTeMaTuueckoe MOJe/TMpPOBaHUe»
PI'BEOY BO «Henl'Y»

CTp. 7 U3 22

Bepcus fokymenTa - 1

KOITHA Ne

[TepBeIii 3K3eMIUISIP

OHAa CBOJIMTCS K Oe3yC/IOBHOM 3ajjaue BapHal[MOHHOTO MCUMC/IeHHS?

9 | Chopmynupytite npuHiun makcumyma JI.C. TToHTpsirnHa. Kakue riepeMeHHbIe U (QyHKI[UH
BXOZAT B OyHKIMIO ["aMUIBTOHA?
10 | OnuIIMTe CYyTh MPSIMOTO YHMCIEHHOTO MeTo/ia PUTIia /71 TPUOTM)KEHHOTO PeIIeHus 3a1au

BapHaLMOHHOTO HcurcaeHusi. KakoB MolIaroBblid aAropuTM ero NpuMeHeHus ?

Bornpocs! 3akpeiToro tumna (11-20)

Ne | Boripoc BapuaHTbI 0TBETOB
11 | YpaBHeHue Diinepa /s mpocTeiiiiieii | a) F —iF —0 0) F +£F —0 B) F =C r)
3a/lauv BapUaL[MOHHOTO UCUUCTIEHUST xodt * dt x
MMeeT BU/; F-x F.=C
12 | Ecnu nobIHTerpasibHast (PyHKLMS a)F - X'FX:C; 0) F =C; B) F+X'FX:C; r)F =0
Flt,x, x| He 3aBHCHT SIBHO OT t, TO
ypaBHeHHe Jiijiepa UMeeT MepBbIi
WHTerpan:
13 | Heobxomumoe ycoBue c1aboro 3KC- | a) BTOPYIO BapHaluio; 0) TiepBy0 BapHvaliio; B) Tpe-
TpemyMa ¢GyHKIMOHaMa (OpMy/IHUpy- | ThIO TIPOM3BOAHYIO; I') UHTerpan Jupuxie
eTCsi uepes:
14 | B 3agaue bosblja GpyHKIMOHAM UMe- | a) ; 0) TOJIBKO MHTe-
eT BHIT: fF,dt+(DO(t0,x0)+cD1(tl,x1)
Gy
rpaj; B) TOJILKO TePMUHAJIbHEIE C/laraeMeble; I') CyM-
Ma KBa/IpaToOB MpHpallieHui
15 | YcioBus TpaHCBepCaTbHOCTH B 33/la- | a) BhINOJTHEHME YpaBHeHUs1 Jjiepa BHYTPY UHTep-
ye C TIOIBWKHOM rpaHuIiel obecrie- | Basia; 0) BBIMOTHEHNE TPAHUYHBIX YCIOBUH JI/IsT IKC-
YMBAOT: TpeMaJiv Ha TMO/IBW)KHBIX KOHIIAaX; B) HEIIPephIBHOCTD
BTOPOM TIPOM3BO/IHOM; T') TIOJIOKUTE/IbHOCTb BTOPOM
BapUaliu
16 | IIpuniun makcumyMa [loHTpsTUHA a) Bapyal[MOHHOT0 UCYUC/IeHUS C PUKCUPOBAaHHBIMU
TIPUMEHSIeTCs /ISl pellieHusI 3a/jau: rpaHMiiaMu; 0) ONTUMabHOTO yIpaB/IE€HUS; B) JH-
HeWHOM areOphl; T') YMC/IeHHOT0 UHTErPUPOBAHHMS
17 | V3onepumeTpuuecKas 3ajaua a) JIOTIO/THUTeTbHOTO UHTEerpaibHOTO OTPaHUYeHHsT;
XapaKTepUu3yeTcsi HaTnuueM: 0) nuddepeHIaEHOTO OTPaHUYEHUS; B) OrpaHUYe-
HUS TOMTBKO Ha MPOU3BO/HbIE; T) YC/IOBHUS TIepPHUOJHY-
HOCTH
18 | YpaBHenwue Diinepa-IlyaccoHa uc- a) TMPOM3BOJHBIX JI0 N-TO TIOPSIIKa; 6) TONBKO OT
T0JIb3yeTCs [/1s1 PYyHKLIMOHAJIOB, 3a- | CaMOU (PYHKIIMH; B) TOJILKO OT IepBOil MPOU3BO/-
BUCSIIIIUX OT: HOM; T') MHTerpa/ibHbIX OrPaHUUeHUN
19 | ®yukuumsa FamuisToHa (QyHKLUA a) H=y - f(x,uj+A,f,x,ul; 6) H=x"+u% B)
[IoHTpsIrMHA) B 33/jaUax ONTUMaNb- | H=9L/dx;T) H=F —x 0 F/0x
HOTO yIIpaBJieHusi oripe/ie/isieTcsl Kak:
20 | Meton PuTija OTHOCHTCS K KJ/1acCy: a) aHAJIMTHYeCKUX METOZIOB TOYHOTO pelieHus; 0)

© ®TI'BOY BO «Uenl'Y»




MIHOBPHAYKI POCCUN
DefepanbHOe FOCYAAPCTBEHHOE O0IKeTHOe 00pa3oBaTelbHOe
@w yupexxJieHre BbICIIero 06pa3oBaHus
«YensibMHCKMH rocygapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO «Uenl'Y»)
Mwuacckuii ¢pumman
Kadenpa npukiasHoi MaTeMaTHKy

DoHJ, OLIeHOYHBIX CPeJCTB 10 AUCLIUIIIMHe «BapualjioHHOe HcuKceHre U ONTUMa/lbHOe yIpaB/ieHHe»
110 HarpaeJ/ieHuto nogrotoBky 01.03.02 IpuknazHas MaTeMaTrKa ¥ UHGQOpMaTHKa, Mpodusib «MaTeMaTuueckoe MOJe/TMpPOBaHUe»
PI'BEOY BO «Henl'Y»

Bepcus fokymenTa - 1 cTp. 8§ w3 22 ITepBblii 5K3eMIISIP KOTINS Ne

NIPSIMBIX YHC/IEHHBIX METOZI0B MPUOIKEHHOTO pe-
1LIIeHWs]; B) MeTOJ,0B ITPOBEPKU I'MIIOTe3; I') METOJ0B
UCCJIe/I0BaHUsl YCTOWYMBOCTH

Bomnpocskl Ha cooTBeTcTBHE (21-25)

Ne | 3apaHue

2 | YcraHoBUTe COOTBETCTBUE MEXKY TUIIOM 3a/laul BapHUal[MOHHOTO UCUMC/IeHUS U e€ Xxapak-
1 | TepuCTHKOM:

A) IIpocrermas 3agaua BU

b) 3apaua co crapiumMmMu Npou3BOJHBIMU

B) U3onepumeTtpurueckas 3ajjaua

I') 3apaua bonblia

1) DYHKIMOHATT 3aBUCHT OT x| x , 33[aHbI x| to|, x[t,

2) OYHKLMOHAJ 3aBUCHT OT x,x ..., x", 3a/laHbl 3HaueHUst PYHKLMM U TIPOM3BOAHBIX Ha
KOHLIaX

3) Munumu3aius GyHKIMOHAA TIPU [JOTIOTHUTeTbHOM UHTerpaisHOM OrpaHUUeHHr

4) @YHKIMOHA/ COIePXKUT UHTerpa ¥ TepMHHa/bHbIe CjlaraeMble Ha FPaHULIaX

2 | YcraHoBUTe COOTBETCTBHE MeXK/Y YpaBHeHHeM/yC/I0BHUeM U ero HasHaueHUeM:
2 | A) YpaBHeHue Dunepa

b) YcnoBus TpaHCcBepcasibHOCTU

B) YpaBHenue Diinepa-Ilyaccona

I') I[Tpunuun makcumyMma IToHTpsirnHa

1) HeobxoarMoe ycioBre 3KCTpeMyMa B TIPOCTeMIIel 3ajaue

2) I'paHnuHbIe YCI0BUS [J15 TOJBUKHBIX KOHL[OB SKCTpeMasIu

3) Heobxoaumoe ycioBue A/isi 3a7iau CO CTapIIMMU ITPOU3BOJHBIMU

4) HeobxoMMoe yCIoBHe ONTUMAIBHOCTH B 33/jadax yIpaB/ieHus!

N

YcraHOBUTE COOTBETCTBUE MEX/Y TIOHSATHEM U OTpe/ie/leHueM:

3 | A) Bapuanus dyHKIMOHana

b) Cnabpiii 3kcTpeMym

B) CunbHbIN 5KCTPEMYyM

I') Jonyctumast hyHKIMs

1) JIuHeiiHas (r71aBHas) yacTh NpuUpalleHus GyHKLMOoHAaa

2) SKCTpemMyM TIPU MasibiX OTK/IOHEHUsIX (PYHKLIMU U eé 1epBoi ITPOM3BOAHOM
3) OKCTpemMyM IIpU MajibIX OTK/IOHEHHSIX TOJIbKO (PYHKLIMK

4) ®yHKLMS, YA0BIETBOPSIIOLIAs FPaHUUHBIM YCI0BUSIM U YC/IOBUSIM IT1aJKOCTH

N

YcTaHOBHTE COOTBETCTBUE MEXK/Y METO/IOM peIlleHHs U er0 XapaKTepUCTUKOM:

4 | A) Metop Duinepa (4UC/I€HHBIN)

b) Metop Putiia

B) Metog MHOXUTesel JIarpanyka

I') MeTop AHaMUUeCKOTo NMporpaMMUPOBaHUS

1) 3ameHa MPOU3BOJHBIX KOHEUHO-PAa3HOCTHBIMU OTHOILIEHUSIMHU

2) IIpeacTaBneHye pellieHUs B BUle TMHEMHON KOMOMHAIIMN 0a3UCHBIX QYHKIIAN

3) BBefieH1e BCrioMoraTe/ibHbIX MiepeMeHHbBIX /IJIsl CBe/IeHHsI 3a/]Jau C OrpaHUYeHUsIMU K
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Bepcus fokymenTa - 1

CTp. 9 U3 22

[TepBeIii 3K3eMIUISIP

KOITHA Ne

0e3yCI0BHOM
4) PekyppeHTHOe pa30HeHre MHOTOLIArOBOTO MPOLecca Ha 3Tarbl

N

YcTaHOBUTE COOTBETCTBUE MEXAY 3/IEeMEHTAMU 3a[id41 ONITUMAJIbHOI'O YIIPAB/IEHUA U UX

5 | onmucanuem:

A) YmipaBnsieMbIi pol1jecc
b) Jonyctumoe yripaBieHve
B) OntumanbHbIi TIpoliecc
I') ®ynkumoHan kauecTBa

1) CoBOKYITHOCTb yIIpaB/ieHUsI U COOTBETCTBYHOLL[e TPAeKTOPHUU CUCTEMBbI

2) dyHKIMSA yrpaB/ieHus, y0BIeTBOPSIOLasi OrPAHWYEHHUsIM U TTepeBo/slllast CUCTeMY B
TpebyemMoe COCTOsTHUE
3) JomycTUMbIii IpoLiecc, AOCTaB/ISIOLUN SKCTPeMyM KpUTepuio 3pPeKTUBHOCTH
4) Maremarnueckoe BbIpayKeHHe Lie/Id yIipas/ieHus (MUHUMU3al1si/MaKCUMU3aLus)

No BepHeiii oTBeT Kpurepuu orjeHvBaHus

3a/laHu

s

1 dyHKIMOHAM — 0ToOpaXkeHHe, CTaBsIee B COOT- 2 6ayu1a: TouHOe orIpesiesieHre
BeTCTBHE (QYHKLWHU (MU BEKTOPY (DYHKIMI) UUC/I0. | + YETKOe yKa3aHUe pa3/Inuus.
Otmuune OT QYHKIUH: apTYMEHTOM SIB/ISIETCS He 1 6asur: oripezpenenue Oe3 pas-
TOYKa, a Lenas (PyHKL1s/KpUBasl. JIMUUS UM HeTOYHasi popmy-

mvpoBKa. 0 0asI/IoB: OTBET
HeBepeH.
2 Heob6xogumo, utoObl niepBast Bapuatus 6J =0. Ypap- | 2 6a/1a: BepHOe ycioBue +
HeHue Diiepa: r - d F =0 TOYHas 3aMuch ypaBHeHus. 1
odto 0a/u1: TONBKO YpaBHEHUE W/
TOJIBKO yc/ioBHe. 0 6a/I/10B:
OTBET HeBepeH.

3 Cna0blii: 5KCTPeMyM B OKPeCTHOCTH (. CHIbHBIIA: 3 0as1a: BepHbIe OMpe/ie/IeHust
3KCTPeMyM B OKpecTHOCTU C'. CH/IbHBIN 3KCTpeMyM | OOOMX THIIOB + yKa3aHHe
rozipa3yMeBaet y1abblii, HO He Ha00OPOT. BK/TFOUeHHsI. 2 6asiia: BepHbie

oripeziesieHusi 6e3 cpaBHeHMs1. 1
0asu1: yacTUUHO BepHO. 0
0a//I0B: HEBEPHO.

4 Bapuanus 6J [x , h} — NMHelHasi 110 h 4acTh npupa- | 2 6asiia: BepHOe Oorpe/iesieHue
meHust GyHKHoHana. Heobxoarmoe ycioBue: Bapuauuu + yciaosue 6J =0. 1
6J [ x, h}:o Z1s1 BCEX JOMYCTUMBIX h(t . 0aJuT: TOMBKO OZIHO U3 ZIBYX. 0

0a//10B: HEBEPHO.

5 - v d“ [ OF . Ilopsaok ypaBHeHus: 2 6as1a: BepHast popmyrna +
I; -1 di 9 x¥ = 2n yKa3aHue miopsigka. 1 6asm:

dbopMyna BepHa, MOPSII0K He
yKa3aH Ui Haobopor. 0
0aJ/1I/I0B: HEBEPHO.
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Bepcus fokymenTa - 1

ctp. 10 u3 22

[TepBeIii 3K3eMIUISIP

KOITHA Ne

6 I'panuiib t ), t, WIA 3HAUEHMS x(to) , x(tl) He Qukcu- | 3 6ana: CyTh 3alaud + TOUHas
POBaHBL. YC/I0BUsI TPaHCBePCaIbHOCTH: (hopmy/IMpOBKa yC/IOBHii. 2
(F -XF X‘) Ot+F 6x Eli;: . 0a1a: cytb 6e3 popmysbl. 1
0a/u1: YacTUUHOE MMOHWMaHHUe.
0 0a/T0B: HEBEPHO.
7 ®yukiys Jlarpawka L=f+Y A;f,. B Touke ycyioB- | 2 6asiia: 3anuch GyHKuu Jla-
HOro 3kcTpemMyma V L=0, A; — MHOXUTe/H. I'paHka + yC/10BUs CTalOHap-
HoCTH. 1 6a/UT: TONBKO 3amuch
WU TONBKO ycioBus. 0
0a//10B: HEBEPHO.
8 Haiitu skcTpemym J | x| mpu ycnosum I x|=C. Beo- | 3 6a1a: mocTaHoBKa + Mexa-
muTcs F-'=F + Al pelaetcs ypaBHeHye Diiiepa sl | HA3M CBefieHus yepe3 A. 2 Gasi-
F-. JIa: TOJTLKO TIOCTAHOBKA WU
TOJILKO MexaHu3M. 1 6ar:
YaCTUYHOe NoHuMaHue. 0
0a//10B: HEBEPHO.
9 T[IpvHLMIT: 47151 ONTMMasIbHOTO nporecca H (Y, x,u| | 3 6amna: GpopMyauposka
JlocTiraeT MakcumyMa mo u € U. N'aMuibToHMaH NpUHIKMa + cTpyKTypa H. 2
H=y - f+Ayf,,  — conpspKEHHbIE TIEPEMEHHBIE. 0ania: TOBKO MPUHLIUIT WA
TOJILKO CTPYKTYypa. 1 6asur:
yaCcTUYHOe roHrmanue. 0
0aJ/I/I0B: HEBEPHO.
10 1) Bei6op 6a3uCHBIX HYHKIHA. 3 6as1a: MONTHBIN anropuTMm. 2
2) 3armmch x[t|~ Y ¢ . [t]. 6aia: 6e3 yrouHenus 6asuca
3) IloacTaHoOBKa B J. WY 11ara MUHUM#3anuu. 1
4) Munumuszauys J (cl, cees Cn) KakK (PyHKLAH MHOTHX 0asun: yacTuHoe onucanve. 0
MTePEMEHHBIX. 0a/10B: HEBEPHO.
11 a) F - d F =0 1 6a/ut: BepHbIi BEIOOD. 0 OaJ1-
todt X JIOB: HEBEPHBIN BBIOOD.
12 aA)F-xF _=C 1 6ann: BepHEIi BeIOOD. 0 6an-
JIOB: HEBEPHBIN BLIOOP.
13 6) mepBy0 BapUalLHio 1 6a/1: BepHbIi BbIOOD. 0 6as-
JIOB: HEBEPHBIN BBIOOD.
14 a) - 1 6a/u1: BepHbIl BeIOOD. 0 OaJsI-
f F’dt+®0(t0’xo)+(pl(tlxxl) JIOB: HEBEPHbII BLIOOP.
t()
15 0) BbIMIO/THEHKE TPAHUYHBIX YCIOBUH [/ SKCcTpeMa- | 1 6asur: BepHbIii Bbibop. 0 6as-
JTA Ha TIOZIBVDKHBIX KOHIL[AX JIOB: HEBEPHBIN BBIOOD.
16 6) onTHManBHOTO YIIpaBIeHUs 1 6a/1: BepHbIi BbIOOD. 0 6as-
JIOB: HEBEPHBIN BBIOOD.
17 a) JIOTIO/THUTeTbHOTO MHTErPa/IbHOTO orpaHnyeHyst | 1 6ayur: BepHbIHM BeIOOp. 0 6asi-
JIOB: HEBEPHBIN BBIOOD.
18 a) MPOU3BOJHBIX /10 N-TO TIOPSIKA 1 6a/1: BepHbIi BbIOOD. 0 6as-
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«YensibMHCKMH rocygapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO «Uenl'Y»)
Mwuacckuii ¢pumman
Kadenpa npukiasHoi MaTeMaTHKy

DoHJ, OLIeHOYHBIX CPeJCTB 10 AUCLIUIIIMHe «BapualjioHHOe HcuKceHre U ONTUMa/lbHOe yIpaB/ieHHe»
110 HarpaeJ/ieHuto nogrotoBky 01.03.02 IpuknazHas MaTeMaTrKa ¥ UHGQOpMaTHKa, Mpodusib «MaTeMaTuueckoe MOJe/TMpPOBaHUe»
PI'BEOY BO «Henl'Y»

Bepcus jokymenTa - 1 ctp. 11 u3 22 [lepBeiii ok3eMIuIssp ___ KOIMMA Ne
JIOB: HEBEPHBIM BBIOOD.
19 a) H=y - fx,uj+A,f,x,ul 1 6asut: BepHbIi BbIOOP. 0 Has-
JIOB: HEBEPHBIM BBIOOP.
20 0) MPSIMBIX YMC/IEHHBIX METO/I0B TIPUOIMKEHHOTO 1 6ast: BepHbIi BbIOOD. 0 Oas-
pelLleHuUs JIOB: HEBEPHbBIN BLIOOP.
21 A-1,5-2,B-3,T4 2 6asa: Bce BepHo. 1 6amwr: 1
ommbka. 0 6amioB: >2
OLITHOOK.
22 A-1,5-2,B-3, T4 2 6asa: Bce BepHo. 1 6amwr: 1
oirrbOKa. 0 6a/IoB: >2
OIIMOOK.
23 A-1,5-2,B-3,T4 2 pasia: Bce BepHo. 1 6amwt: 1
ommbka. 0 6amioB: >2
OLITHOOK.
24 A-1,b-2,B-3, T4 2 6asna: Bce BepHo. 1 6amwr: 1
oirrbOKa. 0 6a/10B: >2
OIIMOOK.
25 A-1,5-2,B-3,T4 2 pasia: Bce BepHo. 1 6amr: 1
omubka. 0 6amioB: >2
OLITHOOK.
HabpaHno [IpouieHT OureHka / YpoBens copmupoBanHocTH OITK-1
OanioB BBITIO/THEHHSI PesynbTar 3auéTa
42-50 84-100% 3auTeHo CobogHo BiajeeT armraparoM BU u ontu-
(MpOJBYHYTHIN) MaJILHOI'O yIIpaB/ieHus], pelliaeT 3a/ia4uu 10-
BbILLIEHHOM CJIOXKHOCTU
32-41 64-83% 3auTeHo YBepeHHO IpUMeHsieT 0CHOBHBIE TeOpeMBbI,
(6a30BbIit) ypaBHEHUs U UMC/IeHHbIe MeTO/IbI K THTIO-
BbIM 3a/jauaM
25-31 50-63% 3auTeHO 3Haet ornpeeneHus: U 6a3oBbie (HoOpMyIbI,
(TIOpOTOBBIiA) JIOTTyCKAeT HETOUYHOCTH B CJIOXKHBIX 3ajlauax
0-24 <50% He 3aureHo KomneTteHiuu He chopMUpPOBaHbI, MaTepU-
a1 TpebyeT TTOBTOPHOTO U3YUeHUsT

KonTposbHas padora Nel

1) Beiunc/inTh 3HaueHus1 GyHKIMOHAAa TR Ha KPUBBIX ,
I[x(t)]= ] ¥(t)dt
0 X, 1=t x,(t)=e'
Omser: ; _1 , , _1
=3 12_5(«32—1)
2) Haiitu skcTpemass (yHKIMOHAMa . . , ,
1x(0)]= [ [ex'(¢)=x"(t)]dt x(1)=L
0 x(0)=1 4
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Bepcus jokymenTa - 1 cTp. 12 u3 22 ITepBblii 5K3eMIISIP KOITH A Ne
OTgeT: x (t)=t.
3) Haiitu 3KkcTpemasnb GyHKI[MOHAA % , ,
1x(0)]= [ [x'(6)=x (1) de r=7
0

Otset: x(t)=cost+sint

4) Halitu skcTpemasb (hyHKI[MOHaa

x,(0)=1  x,(0)=2

Oteer: X,(t)=t+1

1) Haiitu nepByto Bapuanuto GyHKIMOHaIa

OTBeT:

, x(1)=2

O ey

Tlx,(6)x, (0]= [ VT x (g (O de

x(1)=1  2x,—x,—-3t=0

, X(t)=—t+2

KonTposibHas padora Ne2
1

I[x(t)]= [ [x*(c)+x"(t)]dt

61:} [2x(t)=2x"(t)]6x(t)dt

2) Haiitu 3kcTpeMasb hyHKLIMOHAIa

I[x(t)]=

= S—

Otsert: x (t)=t>.

3) Haiitu sxcTpeManb QyHKLMOHaNA

x4 (t)+12x3(¢)|dt

Ortser: X(t):\/m » r—>o

4) Haiitu 3kcTpeMasib (DyHKIIMOHAIa

JIabopaTopHbIe padoThI

1. MeTtogoMm Jiinepa HAUTH pellieHre 3a/jad BapHUalMOHHOTO UCYMCIIeHUS:

1.1.

© ®TI'BOY BO «Uenl'Y»
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MIMHOBPHAYKI POCCUU
DefepanbHOe FOCYAAPCTBEHHOE O0IKeTHOe 00pa3oBaTelbHOe
@w yuUpeXXzieHre BhICIIero o6pa3oBaHus
«YensibMHCKMH rocygapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO «Uenl'Y»)
Mwuacckuii ¢pumman
Kadenpa npukiasHoi MaTeMaTHKy
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Bepcus fokymenTa - 1 cTp. 13 u3 22 ITepBblii 5K3eMIISIP KOTIUA Ne
1.2. T ;
1[x(t))=[[3ex"(£)=5x(t)x*(¢)]dt
1 x(1)=1 x(2)=4
1.3. % ) )
I[x(0)])= | |x"(t)-37x(t)x (¢)-81x*(t)|dt x()=-1
{[ | x(0)=1 g
2. Metogom Putija HauTH peleHye 3a/jad BapualiOHHOTO UCUMCIEHUS:
2.1. < : , ;
I[x(t)]zﬂx“(t)ﬂx (t)}dt
0 x(0)=0  x(2)=0
2.2 F ¢
I[X(t)]:f 1+x (t)dt ) 5
1 t X(1)23+\/§ x(2)‘3
2.3, 2 : ;
I[x(6)]= [ [x"(t)+x"(¢)de
0 x(0)=0  x(2)=4

Kputepuu oLeHUBaHMs M0 BUAAM OL[€HOYHBIX CPe/ICTB

Kpurepuu onieHMBaHUsI KOHTPO/IbHBIX padoT
«OTJIMYHO»
1) cTyneHT nerko OpHeHTHPYeTCsl B COZiep’KaHWM y4ueOHOro marepuana, CBOOOZHO TMOb3yeTcst
TIOHSATUIMHBIM arirapaToM, obajjaeT yMeHHeM CBSI3bIBaTb TEOPHIO C MPAKTUKOM, BbICKA3bIBaThb U
000CHOBBIBaTh CBOY CY’K/I€HHUS;
1) 3HaeT U NpaBUILHO MPUMeHsIeT (POPMYJIbI;
2) 3HaeT ¥ NPaBUIbHO NIPUMeHsieT HOpMaTUBHbIE [JOKYMEHTHI;
3) pelleHMe 3a/lauy 3aMyCcaHo MOHATHO, aKKyPaTHO, M0C/1e[0BaTeNbHO;
4) 3anucaH NpPaBUIbHBIN OTBET
«XOPOILIO»
1) CTy#eHT AeMOHCTpPUpYeT MOJHOe OCBOEHHe TeopeTHUeCKOro MaTepuasa, BiafleeT MOHSATHM-
HBbIM arrapaTtoM, OPUeHTHPYeTCsl B U3yYeHHOM MaTepuasie, 0CO3HaHHO MpPHMeHsIeT 3HaHUs [/1s
pellieHNs] TPaKTUYeCKUX 3a/ia4, TPaMOTHO U3/1araeT CBOKO MO3ULUIO;
2) 3HaeT W MpUMeHsieT GOPMY/IbI 1 HOPMaTHUBHBIE JOKYMEHTBI, HO /IOMyCKaeT Hebosblve He-
TOYHOCTY;
3) pellleHue 3a/lauu 3aMKCaHO, HO He TPHUBeAEHbI POPMYJIBbI, C TIOMOIL[BI0 KOTOPBIX OBUIN TpOBe-
ZleHbl pacyeTsl;
4) 3anvcaH NpaBUIbHBIA OTBET
«yZJ0BIETBOPUTETBHO
1) CcTyzeHT 1eMOHCTpHpPYeT HeNOIHOe 0CBOEHUE TeOpeTUYeCKOro MaTepurasa, Mji0Xo BiaajeeT Mo-
HSATUMHBIM arraparoM, IJI0XO0 OPUeHTHPYeTCsl B U3yYeHHOM Marepuasie, HEyBepeHHO u3jaraet
CBOIO MO3ULIUIO;
2) 3HaeT OTJe/bHbIE (DOPMY/IBI U HOPMAaTUBHbIE [JOKYMEHTBI, HO JIOIIyCKaeT 3HauuTe/bHble He-
TOYHOCTH B UX NTPUMEHEeHUH;
3) peliieHye 3a/jauM 3aMMCaHO HEBEPHO, HO He MpUBeZieHbl (hOPMYIIbI, C TIOMOIL[BI0 KOTOPBIX ObUIN
TIpOBe/IeHbl pacyeTsl;
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MIMHOBPHAYKI POCCUU
DefepanbHOe FOCYAAPCTBEHHOE O0IKeTHOe 00pa3oBaTelbHOe
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Mwuacckuii ¢pumman
Kadenpa npukiasHoi MaTeMaTHKy
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Bepcus jokymenTa - 1 cTp. 14 u3 22 ITepBblii 5K3eMIISIP KOITH A Ne

4) 3anucaH NpaBUIbHBIA OTBET

«HEYJI0B/IETBOPUTE/IEHO»

1) cTymeHT uMeeT pa3po3HeHHbIe, OeCCHCTeMHbIe 3HaHUsI, He YMeeT BbI/Ie/ISTh IJIaBHOe U BTOPO-
CTeIeHHOe, /I0MyCKaeT OIIMOKK B OMpe/ie/IeHUH TTOHITUN, UCKaXKAOII[He UX CMBICT;

2) GecriopsiZIouHO ¥ HeyBepeHHO M3/1araeT MaTrepuasl, He MOXKeT MPUMeHSITh 3HaHUSI [I/isl peLleHUst
TpaKTUUeCcKuX 3a/au;

3) pellieHue 3a/jauM 3aMyMcaHo HeBepHO MO0 OTCYTCTBYET;

4) 3amKcaH HelpaBWILHBINA OTBET MO0 He 3armucaH OTBET

Kpurtepuu onieHMBaHus 1a00pPaTOPHBIX PadoT

«3auTeHO»

1) Pabota mipezicTaBieHa B YCTAaHOBJIEHHBINM CPOK M OOpPM/IEHa B COOTBETCTBUM C YCTAHOB-
JIeHHBIMU TPeOOoBaHUSIMU

2) PaboTa HamucaHa CaMOCTOSTETbHO M B Hel B TIOJIHOM Mepe PacCKphIThl BOMPOCHI
KOHTDOJIbHBIX 3a/laHUM

3) Wcnosb30BaHs! crielianbHble UCTOUHUKU

4) paboTa cofiep>KUT TIPaBWIbHYIO (hOPMYTMPOBKY TTOHSATHM U KaTeropuii

5) B OCBeIIIeHNH BOTIPOCOB 33/IaHUIA He COZIePKUTCS TPyOBIX OmIMO0K

6) TIpY pellleHrH 3a/laHui c/iesiaHbl TIPaBU/IbHBIE U apTYMEeHTHPOBaHHbIE BLIBOZbI

«He 3aUTeHO»

1) CTYJeHT He CIIPaBUJICS C 3aJlaHUsSIMU

2) B paboTe He PaCKPLITO OCHOBHOE COZlep>KaHKe BOMPOCOB, UMEIOTCs rpyObie OmmbOKy

3) MMeIOTCsl SIBHbIe TIPU3HAKHY Tularuara

4) odopmeHre paboOThl He COOTBETCTBYET TPeOOBaHUSAM

PaboTa, 1o pe3ysibTaTaM MPOBEPKHM KOTOPOU BBICTAB/IEHA OL[EHKA «HE 3auTeHO0», BO3BPAIAeTCs
CTYJeHTy Ha 0paboTKYy.
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@w yuUpeXXzieHre BhICIIero o6pa3oBaHus
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4. IIOPAAOK ITPOBEAEHUSA 1 KPUTEPUY OLTEHNBAHUSA ITPOME-
JKYTOUHOH ATTECTAIIN

4.1 ITopsa 0K NIPOBeieHUA U CO/iep)KaHKe OLIeHOYHBIX CPeACTB IIPOMeXKyTo4-
HOM aTTecTaryuu

Ha 3auéTe CTyfeHT BbINO/HseT 15 TecToBbIX 3asaHui. MakcumasbHbIM Oamt 3a
TecT — 15 6asnnoB. Eciu 3aaHre BBINO/IHEHO TPaBWIBHO, TO OHO OLleHuBaeTcs 1
6anmom. [Ipogo/KUTENBHOCTE BbITIOMHEHUsT Tecta — 60 muHyT. [locime 3Toro B
TeueHWe 6 MUHYT IIPOXOAUT cobece/ioBaHKe C TIperojaBaresieM Mo TeopeTuueCKUM
BOIIPOCaM U3 CIIHMCKA BOIIPOCOB K 3auéTy.

ba3a TecToBBIX BONIPOCOB

1.¥kasath 3KcTpeMaib (PYHKIMOHAAA [/ CAeAYIOIeH 3aJaud BapUALIMOHHOIO HMCUMC/IeHHS
2, . x(0) =1, x(2) = €.

j(x" —4x'e* +sin’ r)dr. —> extr;

0

1) x=e¢ef 2) x=2e’

3) x=e"f 4) x=e"+ette,

2.¥YKa3aTb 3KCTpeMastb GyHKI[MOHAA /IS C/leyroliel 3a/laud BapHaAllMOHHOTO MCUHCIEHUS
2 x(0) =—1, x(2) = — cos4.

I(x" —4x'sin 2t — £ )dr — extr;

1]

1) =x

cos2t 2) x = —cosit

3) x sinz2t 4) x

—cos2t+at+ b

3.¥Kkasarh 9KCTpeMasib GyHKIMOHAIA /IS CIeAyIOIei 3ajaun BapHal[iOHHOIO0 HCUMC/IEHHUS
2 x(0) =0, x(2) = sin4.

I(x'z —4x'cos 2t + 5sin SI)dt —> extr;

0
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1) x = cosit 2) x = —sinit
3) x=sin2t +at+b 4) x = sin2t

4. Ecu dyHKUMS B pocTeliliieli 3a/jaue BapyaliOHHOTO UCUMCIeHUSs, YI0BIeTBOpsieT audde-
peHLIMaTLHOMY YpaBHeHUI0 Jiisiepa, TO MOXXHO YTBepXK/1aTh, UTO

1) OHA SBSETCH SKCTPEMATBIO D) OHa obecrieurBaeT C/1abbIi SKCTpEMYM
¢dbyHKLMOHAA

o OHa ABJIAETCA I,E[OI'IyCTI/IMOI‘/JI JKCTpeMa-
3) OHa 00eCIeunBaeT CUIbHBINA SKCTpEMYM 4)

¢byHKLMOHAaMa JIBIO

5.YkasaTh 3KCTpeMasb QyHKLMOHANA /15 C/IeyFoLleli 3a/jaui BapMALMIOHHOTO MCUMC/IeHUS
b x-1)= ,x(1)=e.
J' (x‘ -2x'e' + cost)dt —> extr; 1

2] e

1) x=e* 2) x=2ef

3) x=e 4) x=e"+ette,

6. YcTaHOBUTe BU/], C/e/lytollel 3a/laui BapUalliOHHOTO UCUKC/IeHUST
T

7 2 T
J‘(x”‘—2x'2 +x° —2¢ )dt —> extr;
0

xX0)=2,x(7\=0, X0)=1, X(rx :_[ ;r].

2 2

I[Tpocreiiiast 3aziaua BAPHUALIOHHOTO

1) 2) 3apaua bonblia
HMCUMC/IEHUST

3) 3ajaua O CTapIIMMU ITPOU3BOAHBIMU 4) W3ornepuMeTpryeckast 3ajaua

© ®TI'BOY BO «Uenl'Y»



MUWHOBPHAYKU POCCUU
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Bepcus jokymenTa - 1 cTp. 17 u3 22 ITepBblii 5K3eMIISIP KOITH A Ne

7. YcTaHOBUTe BUJ, CJIeAyIOLIel 3ajaui BapMaLMOHHOTO MCUMC/IEHHS
-'[ ( *+x +4x)dt+x(0)+x*(1) - extr
0

r
X X

I[MpocrTeiiiast 3a/jaua BapUaLIMOHHOTO

1) 2) 3apmaua Co CTapLIMMU MTPOU3BOJHBIMU
WCUCJIeHUS

3) W3onepumeTpuueckasi 3ajjaua 4) 3apaua bonbia

8. YcraHoBUTE BUJL C/IeIyIOLIEN 3alaul BAPUALMOHHOTO UCUUCTIEHUSI

l xX-=1)= ,x1)=e.
J' (x’2 =2i'e" + cosf)dt — extr; 1

-1 [<4
[Mpocretimias 3aa4a BapualjMOHHOTO

1) 2) 3apmaua CO CTapLIMMU MTPOU3BOJHBIMU
VICUHC/IEHUS

3) 3apauva bonbua 4) V3onepuMeTpuueckas 3ajava

9. YcTaHoBUTe BU/, C/e/lytollel 3a/laui BapUallMOHHOTO UCUKC/IeHUS

! x0)=1,,x(1)=2, =1.

I(x'2+ t’ )dt — min; j xdt
U]

0

1) 3apaua bosbLa 2) 3ajaua co CTapLIMMU NPOU3BOSHBIMU

HpOCT@ﬁLH&H 3d/ia4d BapHUaliiOHHOI'O

4) W3onepuMeTpuueckas 3ajava
VICUUCIIeHUS

10.Ykazatb 3KcTpeMasb GyHKLMOHANA [J1s CAeytolleil 3ajaud BapUaLlMOHHOTO UCUKCTIeHUs
I

I(Zx, = (e xz)z)dr — extr;
0
X1(0) = 0, Xl(l) = 2, X2(O) = 0, X2(1) = 4

1) x,=t>+t¢t 2) x,=ti+1
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Xy =5 — t3 X, =1t
x, =t +t x, =t*
3) B 2 4) ol
X, =5t —t X, =1t

11.Yka3zatb 3kcTpemMastb (PyHKLMOHAA 1 CJIeyoLel 3alaud BApUALMIOHHOTO UCUUCTIEHUSI

(x/x) +61(x, +x,)) dt — extr;

X S

X1(0) = 0, Xl(]_) = 0, Xz(O) = 0, Xz(].) =0.

N x, =t} —t ” x, =t 41
x, =t —t X, =t
x, =t +t x, =t3

3 4

) %, =5 —t3 ) x, =t

12.¥kas3arb 9KcTpeMasib (DyHKI[MOHA/A [JIs C/IeAYIOLei 3aaui BapHaljMOHHOIO NCYKC/IEHHS
L( ?+x +4x%)dt+x(0)+x*(1) - extr

o

0 X X

1) x=t 2) x=1t3
3 4 ,
)x=ﬂ ) x=et

13.¥Yka3arb 3KkcTpeMasnb (GyHKI[MOHAaA [/1s1 Celytolel 3a/jaud BapualldiOHHOTO UCUKCIeHUST
Lo( *+4x  +4Xx°)dt+2x°(0) + x*(1) > extr

o

0 X X
1) x=t 2) x=1t3

3) 4)
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Bepcus fokymenTa - 1 cTp. 19 u3 22 ITepBblii 5K3eMIISIP KOTINS Ne

x =gt xr=0

14.Yka3artb 3KcTpeMasib QyHKLMOHANA [Jis Cleytolleid 3a/jaud BapUaLdOHHOTO UCUMCIIEHHUS

2 x(0)=-1
I(x’z —4x'sin 2t —¢* )dt — extr;
0
1) x = cosit 2) x= —cosit
3) x = sin2t 4) x= —cos2t+ at+ b

15.Yka3arb 3KcTpeMasib GyHKIMOHAA AJIs CeAYIOIel 3ajauy BapUALMOHHOTO UCUMC/IEHUST

2 x(0)=0

j(x'z —4x'cos 2t + 5sin 3f)dt —> extr;

0

1) x = cosit 2) x = —sinlt

3) x = sin2t 4) x=sin2t +at+ b

Kutou K Tecry:
Ne Bompoca OtBer

1 3
2 2
3 4
4 1
5 3
6 3
7 4
8 1
9 4
10 3
11 1
12 3
13 4
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Bepcus fokymenTa - 1 crp. 20 u3 22 ITepBblii 5K3eMIISIP KOTINS Ne

14 2
15

Bonpoce! K 3auéty

1 ITpumepsI 3a/ia4 BapUaLIMOHHOIO UCUUCIICHHUS].

2 Omnpenenenuve GyHKIMoHaMa. CUIBLHBINA U C1a0bIi 9KCTPeMyMbI (DyHKI[HOHAA.

3 Ornpenenenyve Bapualuu ¢yHKIMoHana. Heobxoarmoe ycnoBue sKkcTpeMyMa (pyHKI[MOHa-
na.

4 I[Mpocreiiiias 3asa4a BapuallMOHHOTO UcurcieHust. Heobxomumoe ycioBue ciiaboro skc-
TpemMyMa B IPOCTeMllIel 3a/iaue BapyallMOHHOro ucunciennss OcHoBHada nemma BI. YpaBHeHune
Oiinepa.

5 VHTerpupoBaHue ypaBHeHUs Duiiepa.

6 3aziauy BapuallOHHOTO UCYMC/IEHNs] CO CTapLIMMU [TPOM3BOJHBIMU. YpaBHeHUe Oitiepa-
ITyaccona.

7 Heobxozarmoe yciioBre €1aboro sKcTpemMyma Jijist ciydasi BEKTOPHOM MCKOMOM (DyHKIIMH.
Cucrema ypaBHeHUM Dusepa.

8 3aziauy BapuaLMOHHOIO MCUYMC/IeHUs C TIO/IBWKHOM T'paHULiel. YC/I0BUS TpaHCBepCalbHO-
CTH.

9 3agaua bosblja. YcioBus TpaHCBepCalbHOCTH.

10 [TpaBuno mHouTenen Jlarpawka B I71aIKOM KOHEUHOMEPHOW 3aZiaue Ha yCJIOBHBIN 3KC-
TPeMyM.

11 [MpaBuio MHOXKUTesel Jlarpamka B IIaJKUX 0eCKOHEYHOMEPHBIX 3a/jadax Ha YC/IOBHBIN
9KCTPEMYM.

12 W3onepumerpuyeckas 3ajaua. [locraHoBka 3ajaun. Heob6xogumble ycioBust ciaboro jio-
Ka/IbHOr'0 MUHUMYMa.

13 [TocTanoBKa 3asaum Jlarpanka. YrpasisieMbli, JOYCTUMBIA U ONTUMaJIbHBIN [POLIeCChI.
HeoGxoparmble ycioBuYs c1aboro JIoKalbHOrO MUHUMYMa B 3ajade Jlarpamxka.

14 IToctaHoBKa 3aZjauv ONTUMaJ/ILHOIO yIipaBiieHus. [Ipumepsl 3a7au ONTUMAIBHOIO yIIpaB-

nenus. OrnpefesieHre JIOKa/AbHO OINTHMMAa/bHOIO IpoLiecca B CU/IBHOM cMblciie. PopMyupoBKa
npuHuna MakcumyMma JI.C IToHTpsaruza.

KpuTepuu oneHHUBaHusA cobecef0BaHUS
«3auTeHO»
1) cTy#eHT [eMOHCTpPUPYEeT OCBOEHMEe TeOpeTUUeCKOro MaTrepuasa, B/aJeeT MOHSATHUHMHBIM
dl1riapaToM, OpUEeHTHUPYETCA B U3yUEHHOM MdTepHajie
2) obnasaeT yMmeHHeM CBSI3bIBATh TEOPHUIO C TIPAKTUKOMW, BBICKA3bIBaTh 1 0O0CHOBBIBATH CBOU

CyXXIeHHs
«He 3aUTeHO»

1) CTyJeHT uMeeT pPd3pO3HeHHEIe, OeccucTeMHbIe 3HaHHWA, HE YMeeT BbIJIe/IATh I'7laBHOe U BTO -
pocCTerieHHoe, A0ITyCKaeT OIIUOKY B oripene/ieHUN HOHHTHﬁ, HCKaXKarie UX CMbICTT,

2) 6eCHOpH,II[01-IHO W HEYBEPEHHO HM3/laraeT MaTepual

OHeHKa «3auTeHO» B XoAe HpOME)KYTO‘-IHOﬁ dTTeCTallMr BBICTABJIAETCA, €C/JIM BBITIOJIHEHO BEepHO
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61% u Gonee TeCTOBBIX 3aAaHHﬁ, d TdK Xe CO6€CE,Z[OB8HI/IH 10 TeOpeTU4YeCKKUM BOIIPpOCAM I10JIy -
UeHd OIleHKa «3au4TeHO». Ecmm xots1 65l OZIHO M3 YKd3dHHbIX yCJIOBI/Iﬁ He BBIIIOJ/IHAEeTCA, TO B XO/e

HpOME)KYTOQHOﬁ dTTeCTalJiH BBICTAB/IAETCA OLIEHKd «He 3a4TeHO»

IIpoueHT NpaBU/IbLHBIX OT- Co0ecenoBaHue OneHka Ha 3auére
BETOB
32 HTOTOBBIH TECT
61-100% 3auTeHO 3auTeHO
Menee 61% 3aUTeHO He 3auTeHOo
61-100% He 3auTeHOo He 3aUTeHO0
Menee 61% He 3aUTeHO He 3aUTeHO

4.2. Kputepuu o1jeHUBAaHUA KOMIIeTEHI[UM B X0/ie IPOMEe)XyTOUHOH! aTTecTa-

MU
K [Tnanupyemsblie Kpurepnn orjeHrBaHUs
O
e3y/ITaThl 00y- OBJIETBOpUTE/b- | HEYJ0B/IeTBOPH-
KOMITe- pesy Yy OT/IMUHO XOPOLIO YA p YA p
YeHUst M0 AUCLIU- HO TeJbHO
TeHIUU
TUIMHEe 3aUTeHO He 3auTteHo
OIIK-1 3HaeT ompezesie- | 3HaeT W TOHMMaeT | 3HaeT ompefene- | 3HaeT B LenoM | He 3HaeT ompefge-

HUsl, TeOpeMbl, | OrpefesieHUs, Teo- | HUSl, TeOpeMbl,
MOAX0Abl K pe- | peMbl, TOAXOAbl K | MOAXOABI K pe-

oripeZie/IeHusl, JIEHUS,  TEOPEeMBI,
TEOpeMbI, TIOAXO0- | TOAXOAbI K peliie-

LUIEHWI0  33/ja4y | pelleHHI0 33flay | LIeHUI0 3afa4 | Obl K pelleHuI0 | HUIO 3aJa4 Bapua-
BapUallMOHHOTO | BapHalLjMOHHOIO BapUallMOHHOIO | 33lau  Bapualli- | LIMOHHOTO  HCUYMC-
VCUUC/IEHUs] U | UCUMC/IeHHUs] U ON- | MCUMC/IeHHWs1 1 | OHHOTO HCUMC/le- | JIeHUsl U ONTHUMa/b-
OITUMAaJIEHOTO THUMajIbHOIO YIpaB- | ONTHUMAaabHOIO HUSL U ONTHMalb- | HOTO yIIpaBJIeHMUs;
yTIpaB/IeHus]; JIeHus]; yTIpaB/eHus; HOTO yTIpaB/ieHus;

HBI;

YMeer mnpuMe- | YMeeT caMoOCTOsi- | YMeeT  MpUMe-
HATb MareMmaTu- | TeJbHO TIPUMEHSTb | HATb MaTeMaTu-

3ajlau, paccMmaTt- | 3a7ja4y, paccMaTpu- | 3aja4, paccMar-
pUBaeMbIX B paM- | BAeMbIX B paMKax | pUBAE€MbIX B paM-
Kax [JMCLMIUIN- | JACLIATUTHHBI, Kax  [JUCLIUIIH-

HBI,

Ymeer npumeHsTs | He ymeer mnpume-
HEKOTOpble Mare- | HTb MaTeMaTuye-

yeckhe MeTOfbl | MaTeMaTHuecKue yeckre MeTOo/Ibl | MaTMuecKue MeTOo- | CKhe MeTOfbl TIpU
MpY  pelleHdH | MeTOAbl TMpHU pellle- | TP PelleHud | bl TIPH pellleHHH | pellleHMH KOHKpeT-
KOHKDETHBIX HUM  KOHKDETHBIX | KOHKPETHBIX KOHKDeTHBIX  3a- | HbIX 3azau,

Aad, pacCcMarpu- | pacCMaTpyUBaeMbIX
Bd€MbIX B DpdMKaX | B paMKdX AWUCLIA-
AUCIHUIT/IUHBI; TIJTUHBI;

Bnapeer HaBbika- | Biazieer yBepeHHo | Biazjeer HaBbIKa-

Bnageer wactuu- | He Biajeer HaBbI-

MU TPAKTUYEeCKO- | HaBBIKAMM TIPAaKTH- | MM MPAaKTHUeCKO- | HO HaBbIKAMHU | KAMA  TIpakTHue-
rO WCIO0J/Ib30Ba- | UeCKOTO WCIMO/Mb30- | TO  HWCIO/b30Ba- | MPaKTUUeCKOro CKOTO HCII0/Th30Ba-
HUS 0a30BBIX | BaHUS 0a30BbIX | HUA 0a30BBIX | UCIIONBL30BAHUSA HUs 0Aa30BBIX 3Ha-
3HAHMM UM METO- | 3HAaHWH M METOAOB | 3HaHWH W MeTo- | 6a30BbIX 3HAHMM | HUH W METO[O0B
JIOB MaTeMaTUKH; | MaTeMaTHKU; JIOB MaTeMaTUKH; | U MeTO/IOB Mare- | MaTeMaTUKW;

MATHKH,
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MIMHOBPHAYKI POCCUU
DefepanbHOe FOCYAAPCTBEHHOE O0IKeTHOe 00pa3oBaTelbHOe
@w yuUpeXXzieHre BhICIIero o6pa3oBaHus
«YensibMHCKMH rocygapcTBeHHbIN yHUBepcuTeT» (PI'BEOY BO «Uenl'Y»)
Mwuacckuii ¢pumman
Kadenpa npukiasHoi MaTeMaTHKy

DoHJ, OLIeHOYHBIX CPeJCTB 10 AUCLIUIIIMHe «BapualjioHHOe HcuKceHre U ONTUMa/lbHOe yIpaB/ieHHe»
T10 Haripas/eHut0 noAroToBku 01.03.02 IlpukiafHas MaTeMaTHKa U WHGOpMaTrKa, mpoduib «MaremMaTiuueckoe Mofie/TMPOBaHHe»
PI'BEOY BO «Henl'Y»

Bepcus jokymenTa - 1 CTp. 22 U3 22 ITepBblii 5K3eMIISIP KOITH A Ne

4.3. Pe3ynbTaThl NPOME)XYTOUHOM arTecTaljui U YPOBHHU C()OPMUPOBAHHOCTH
KOMIIeTeHI[HH

YpoBeHb 0CBOEHHSI KOMITeTeHLIUM O1eHka
[IpoABUHYThIN 3aUTEeHO
ba3oBbIi 3aUTeHO
[ToporoBbiii 3aUTeHO
KowmrneTteHuyu He chopMHUPOBaHbI He 3auTeHo

YpoBHM c(hOpMUPOBAHHOCTH KOMIIETEHI[UAM:

1. TIpogBUHYTBIN YpOBEHb: IMOJyY€HbI HABBIKK IPAKTUUYECKOTO HCITO/Ib30BAHUS
0a30BbIX 3HAHWW W MeTOJOB MaTeMaTHWK{, MPUMeHeHWs MaTeMaTH4eCcKOro
WHCTPYMEHTapHsi, MaTeMaTUUeCKOro si3blKa U MaTeMaThuueCKOl CUMBOJIMKH TIPU
TIPOBe/IEHUU UCCJIeJOBAHUSI.

2. Ba30Bblif ypOBeHb: CPOPMUPOBAHbLI yMEHHsI IPUMEHSITh MaTeMaTHUeCKHe MEeTO-
[ibl TIDM pellleHuM KOHKPEeTHBIX 3a/jau, paCCMaTpUBaeMbIX B paMKaXxX JAUCLIUIUIN-
Hbl, yMEeHUsI IPUMEHATb CTaH/JapTHbIE MeTO/bl MaTeMaTH4eCKOro MOZeIupoBa-
HUSL [/1S1 peLleHus] TUTIOBBIX 3a/jau.

3. TloporoBblii ypoBeHb: CPOPMHUPOBAHBI 3HAHUS OCHOBHBIX OTPE/IeNIEHUM, Teo-
peMm, TOJXO00B K PeLleHHI0 3a/lad BapUALIMOHHOTO UCYUC/IEHHS U ONTUMAaJIbHO-
IO yIrpaB/ieHUsl, 3HaHWsI TeOpeTUUYeCKUX TMOJIOKEeHU, MEeTOJ0B BapUaLMOHHOTO
VCUMUCJIEHUS U ONTUMAabHOTO YIIPaB/IeHMUS.
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