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O0JacTh NpUMeHeHHus

®onn omneHounbix cpeActB (POC) — sBusercs 00s3aTeTbHBIM TMPUIIOKEHHEM K padodeid
nporpaMme JIUCHUTUIHHBL «JluddepeHnnanbaple ¥ WHTETPAIbHBIE ypaBHEHUsS» M 00ecrednBact
MIPOBEPKY OCBOCHHUS IUIAHUPYEMBIX pE3yJNbTaTOB OO0y4YeHMs] (KOMIETEHLUHUH M UX HWHAUKATOPOB)
MOCPEACTBOM MEPOIPHUITUI TEKYILIEH U TPOMEKYTOUYHOM aTTECTALMU 10 JUCUUILIMHE.

ey 1 3a5aun GoHIA OLIEHOYHBIX CPECTB

Llenpro @oH/IA OLICHOYHBIX CPEJICTB SBISETCS YCTAHOBICHHE COOTBETCTBHS YPOBHSI OATOTOBKH
o0ydJarommxcs TpeOoBaHUAM (heaepaIbHOro roCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa.

I[J'DI JOCTHXKCHUA MMOCTaBJIICHHOM neian CDOHI[OM OLCHOYHBIX CPCACTB IO JUCHUIIINHC
«AnddepeHnmanbHble M HHTErPATIbHBIE YPAaBHEHHS» PEIIAIOTCS CIIeTYIONINE 3a/1a4H:

— KOHTpOJIb M YIPAaBJICHHE MPOLIECCOM MPHOOpPETeHHS OOYYAIOUMMUCA 3HAHUM, YMEHHHA |
HaBBIKOB, TPETyCMOTPEHHBIX B paMKaxX JTaHHOW JMCIHIUINHEI,

— KOHTPOJIb U OLICHKA CTEIIEHU OCBOCHHUs KOMIIETCHIUH, IIPEyCMOTPEHHBIX B paMKax JaHHOU
JMCIUTITNHEI;

— obecrieyeHre COOTBETCTBUS PE3yIbTaTOB OOyueHHUs 3ahadam Oynyiied npodeccruoHalbHON
JICATEIIFHOCTH 4Yepe3 COBEPLICHCTBOBAHHME TPAIMIMOHHBIX M BHEAPCHHWE WHHOBALMOHHBIX METOIOB
o0yudeHus: B 00pa30oBaTeIbHBIH MpoliecC B paMKaxX JaHHOW JUCLMILIUHBI.



1. Ilepedyenbs MUIaHHUpPYeMBIX pe3yJbTATOB OOy4YeHHUs] 1O JUCHUILINHE,

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pesynomame oceoenusn OII 6axkanaspuama ooyuarouuiica 00J15ceH 061a0emsv cieoyrouumu

e3yiomamamu 06yuenu}l no ()ucuunﬂune:

Koo komnemenyuii

Haumenosanue KomnemeHnuuu

Ko0 u naumenosanue unouxkamopa
00CmuICeHUs1 KOMNemenyuu

VKE-1

Croco0eH UCHoIb30BaTh 3HAHUS
€CTECTBCHHOHAYYHBIX
JUCHUIIINH, HpI/IMeHSITB METOAbI
MaTeMaTHYECKOT0 aHan3a 1
MOJICTTUPOBAHUS, TECOPETUUECKOTO
1 DKCIIEPUMEHTAIBHOTO
HCCJIICAOBAHUSA B ITIOCTABJICHHBIX
3a7a4ax

3-YKE-1 3HaTh: OCHOBHBIC 3aKOHEI
€CTECTBEHHOHAYYHBIX JTUCIUIUINH,
METO/Ibl MATEMATHYCCKOr0 aHaInu3a 1
MOJCIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
V-YKE-1 YMeTh: HCITOJIB30BaTh
MaTeMaTUYECKUE METO/IbI B TEXHHYECKUX
MIPUIIOKEHUSAX, PACCUNTHIBATH OCHOBHBIC
YHCIIOBBIC XaPAKTEPUCTHKU CITydalHBIX
BEJIMYMH, peIIaTh OCHOBHBIC 3a/1a41
MaTEeMaTHYECKON CTATUCTUKH, PEIIATh
TUTIOBBIC PACUETHBIC 33 AUl

B-YKE-1 Bnaners: MeTogamMu
MaTeMaTHYECKOro aHaJIn3a U
MOJICTTUPOBAHUS; METOJJaMH PEIICHHUS
3a/1ay aHAJIM3a U pacueTa XapaKTEPUCTHK
(U3HYECKUX CHCTEM, OCHOBHBIMU
npueMaMu 00paboTKH
AKCIIEPUMEHTAJIbHBIX JIaHHBIX, METOAaMHU
paboTHI C IPUKIIATHBIMUA TPOTPAMMHBIMH
MPOIYKTaMHU

OIIK -1

CrocobeH HCIIOJIb30BaTh 0a30BbIE
3HAHUA eCTeCTBeHHOHayT-IHBIX
JUCHUIUTUH B MPOGECCHOHATBHOM
JESITEIIBHOCTH, TPUMEHSATh METOJIbI
MaTeMaTHYECKOI0 aHaam3a u
MOJICTTUPOBAHMSI, TECOPETUUCCKOTO U
9KCHEPUMEHTAITLHOTO MCCIICIOBAHUS

3-OI1K-1 3HaTh: 0a30BbIE 3aKOHEI
€CTECTBEHHOHAYYHBIX JIUCIUIUINH,
OCHOBHEBIC MaTeMaTHYECKUE 3aKOHBI;
OCHOBHBIEC (PU3UUYECKHE SIBJICHUS,
MIPOLIECCHI, 3aKOHBI U TPAHUIIBI UX
MIPUMEHHUMOCTH; CYIIIHOCTh OCHOBHBIX
XAMHUYECKHUX 3aKOHOB U SIBIIEHUH;
METOAbI MATEMATHYCCKOTO
MOJEIIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIEI0BAHMS
V-OIIK-1 YMmeTh: BHIABIITD
€CTECTBEHHOHAYYHYIO CYIITHOCTh
npo0ieM, BO3HUKAIOIIUX B X0JI€
poeCCHOHAIBHON JEATENHHOCTH,
MIPUBJIEKATH JIJISI UX PEIICHUS
COOTBETCTBYIOIIUN (HU3HKO-
MaTeMaTUYECKUH anmnapar

B-OIIK-1 Binagers: MaTeMaTHYECKHUM
anmapaToM s pa3paboTKu MoJenei
MPOLIECCOB U SIBICHUH, pelIeHUs
MPAKTUYECKHX 3aj1a4 MpodhecCuoHaTbHOM
EeITEILHOCTH, HaBBIKAMU
HCIIOIL30BaHUS OCHOBHBIX
0011epU3NIECKUX 3aKOHOB U IPUHIIUTIOB

1.2. Dmanwt ghopmuposanus komnemenyuii 6 npoyecce océoenun OIl 6axanaspuama

COOTHECEHHBIX C




KOMMOHEHTBI KOMIIETEHIIMH, Kak MpaBUIO, (DOPMHUPYIOTCS TMPU MIYYEHUH HECKOIbKHX
JTUCIUIUIMH, a TaKK€ B HEMAJIOM CTENEHHM B Mpoliecce mpoxoxiaeHus npaktuk, HMAP u Bo Bpems
CaMOCTOSITeNIbHON paboThl oOyuatomierocs. Bemmonnenue u 3amuta BKP sBnstorcs Bunom yueOHON
JeSITeTbHOCTH, KOTOPBIH 3aBepInaeT mporecc (GopMUpOBaHHSI KOMIICTCHITUH.

Oranbl GOpMUPOBAHUS KOMIICTCHIIUU B TIPOIIECCE OCBOCHHUSI TUCITUTUTHHEI:

- Ha4YaJdbHBIi 3Tall — HAa 3TOM dTarne (QOPMHUPYIOTCS 3HAHHEBBIE M HHCTPYMCHTAIBHBIC OCHOBBI
KOMIICTCHIIMH, OCBaWBalOTCSI OCHOBHBIC Kareropuu, (opmupyroTcs 0a3oBble ymeHHs. CTyaeHT
BOCIIPOU3BOMT TEPMHUHBI, ()aKThI, METO/IbI, IIOHATHS, IPHHIIUIIBI U IPABUIIA; PEIIACT YYeOHBIC 3aaun
o oOpasiy;

- OCHOBHOM »Tam — 3HAHWS, YMEHUS, HaBBIKH, oOecreuyuBaroniyue (HOPMHUPOBAHHE KOMIICTCHIIUH,
3HAYHUTEIBHO BO3PACTAlOT, HO €I¢ HE JOCTHTalOT MTOTOBBIX 3HauYeHWi. Ha 3ToM sTame cTyaeHT
OCBAWBACT aHAJIUTHYECKHUE JACUCTBHS C MPEIMETHBIMH 3HAHUSAMH I10 JUCIUIUIMHE, CIOCO0eH
CaMOCTOSITENILHO pelllaTh y4eOHBIC 3a/laud, BHOCS KOPPEKTUBBI B AITOPUTM JCUCTBUM, OCYIIECTBIISSA
KOPPEKIIHIO B X0JI¢ pa0OTHI, IEPEHOCUT 3HAHUS M YMEHHS Ha HOBBIC YCIIOBUS;

- 3aBepIIAIOIIMIA 3Tall — HA 3TOM 3Tale CTYASHT JOCTUTAaeT UTOTOBBIX IMOKAa3aTesied 10 3asBICHHOM
KOMIIETCHIINH, TO €CTh OCBaWBaeT BECh HEOOXOAUMBII 00BhEM 3HAHUH, OBIIAJICBACT BCEMH YMEHUSMU U
HaBbIKaMU B c(epe 3asBiieHHONW KommeTeHIur. OH crnocoOeH WUCIONb30BaTh ITH 3HAHHS, YMCHHS,
HABBIKY TIPY PEIICHUH 3134 TIOBBIIIICHHOHN CII0)KHOCTH M B HECTaHIAPTHBIX YCIIOBHUSX.

Oranbl  (OPMHPOBAHUS KOMIICTCHIIMA B XOJE OCBOCHUS JUCIMIUIMHBI OTPaXKAarOTCS B
tematndeckom miane (cm. PIT/T).

1.3. Ca3b Me:xkay (popMuUpyeMbIMH KOMIIETEHIUAMH U (GOpMaMH KOHTPOJISA UX OCBOEHUS

Ne n/m KonTpoaupyemsie pa3aeanl NHaukaTop R0CTHKEHUS HaunmeHoBaHue
(TeMbI) TUCHHUIIIMHBI KOMIIeTEHIIN U OLICHOYHOI'0 CpeJCTBA
TeKylei u
NPOMEKYTOYHOM
arrecTanuu

Tekyias arrecranus, 3 cemecTp
1. VYpaBHeHus 1 nopsiaka. 3-YKE-1; V-YKE-1; B-YKE-1

3-OI1K-1; Y-OIIK-1; B-OIIK-1 Kp1

2. YpaBHEHUS BBICIIMX CTENEHEH. 3-VKE-1; YV-YKE-1; B-YKE-1
CucreMbl. Y CTOWYHBOCTB. 3-OIlK-1; ¥-OIIK-1; B-OIIK-1 KP 2

3. NHTerpanbHble ypaBHEHUS 3-YKE-1; V-YKE-1; B-YKE-1

3-OIIK-1; Y-OIIK-1; B-OIIK-1

IIpome:xxyTOouHasi aTTecTALMA, 3-iH ceMecTp
OK3aMeH 3-YKE-1; YV-YKE-1; B-YKE-1 |9k3aMeHal{UOHHBII
3-OIIK-1; Y-OIIK-1; B-OIIK-1 |guger




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPHUIITOPLI «3HATH», «KYMCTbH)»,

«BIAJIETh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIETCHLIUAM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX IECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILUIMHEI 10 3TaraM B paMKax pa3jIMyHOro BU/a y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMH Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

Huxe nmoporosoro

CTYJIeHT HC B COCTOAHUU MPOAEMOHCTPUPOBATH O6J'Ia)IaHI/Ie KOMIICTCHIIUSIMHU B

CTAHJAPTHBIX CUTYyallUsX.

YpoBHu CoaepixaTesibHOe OcHoOBHbBIE IPU3HAKHU BblJ1eJICHUS] YPOBHS BPC, ECTS/Marudannabuas
onucaHue YPOBHS % HIKAJIA ISl OLeHKH
OCBOEHMs | IK3aMeHa/3ayeTa
Boicokmii TBopueckas IeSITeNbHOCTh | Bruouaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CTymeHT JeMOHCTpHPYET CBOOOHOE 00Ia1anne
chopmuposarvl Ha 8bICOKOM KOMIIETEHIIUSIMH, CIOCOOEH MPUMEHHUTD UX B A/
VpOBHe 8 COOMBEMCMEUU C HECTAaHAAPTHBIX CUTYAIHUAX: TTOKA3bIBACT 90-100 OTiHo/
yensamu u 3a0avamu YMEHHE CaMOCTOSTEIbHO NPUHUMATh PELICHHE, 3auTero
OUCYUNTIUHDBL pemarthb mpobiemMy/3agady TEOPETUIECKOTO HITN
MIPUKJIATHOTO XapaKTepa Ha OCHOBE W3YYEHHBIX
METO/IOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN IIpumenenne 3HaHMM W | Brarouaem Hudicecmoawjuli ypoGeHs.
Bce 6uowi komnemenyuti yMeHuil B Oosee mupokux | CTyAEHT MOXET JoKa3aTh BIIaJIEHUE B/
cghopmuposarvl Ha KOHTEKCTaX Y4eOHOM U | KOMIETEHLHUSMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 Ouens Xopomo/
NPOOSUHYMOM YPOBHE & npodeccnoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3auTeHo
coomeemcmeuu ¢ yeasimMu u | JACATEIbHOCTH, HEXENIU IO | U IPaMOTHO MCIOJIb30BaTh MH(OPMAIHUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OonbIIeil [10JIel | caMOCTOSTEIHHO HAMICHHBIX TEOPETUIECKUX
CaMOCTOSITETbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKEHHS WA 00OCHOBBIBATh 70-84 Xopormo/
MPAKTUKY IPUMEHEHHUS. 3a4TeHO
IToporoBwlii PenponykTrBHas CryneHt JIEMOHCTPHPYET BIIQJICHHC 65-69 D/Y noBierBopuTenbHO/
Bce 6uowi komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4yTeHo
cgpopmuposaHvl Ha NOPO208OM u3Jaraer B mpejaeax 3agad Kypca TeOpeTUYeCcKH
yposHe U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/llocpencraento
/3auTeHo
OTcyTcTBHE PU3HAKOB MIOPOTOBOIO YPOBHS: KOMIIETEHIIMH HE C(POPMUPOBAHBI. 0-59 HeynonerBopurenbHo/

Hezaureno




OrneHnBaHUE Pe3yNbTaTOB O0YYEHHUS CTYIEHTOB MO JUCIUIUIMHE OCYIIECTBISETCS MO PETIaMEHTY
TEKYIIEro KOHTPOJISA U MPOMEKYTOUYHOM aTTECTAIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OIICHOYHOTO cpenacTBa v npuBoaarcs B 1. 4 ®OC. HToroselit ypoBeHb ¢HOPMUPOBAHHOCTH KOMIIETEHIIUN
IIPY U3y4EHUU JUCIHUILTUHBI ONIpeIesieTcs mo Tadbmuie. [Ipu 3ToM clieyeT MoHNMAaTh, YTO TPAHUIIA MEXKTY
YPOBHSIMHU JJIsI KOHKPETHBIX PE3YJIbTATOB OCBOEHHUS 00pa30BaTEIIbHOM MPOTPAMMBI MOKET CMEIIATHCS.

YpoBeHb c(hpopMHPOBAHHOCTH Tekymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTEeCTALUA
KOMIIETCHIM U
BbICOKHMI BbICOKHI
BBICOKUH NPOOBUHYMbLLL BbLCOKULL
8bICOKULL npOOSUHYMbLUL
nopo2oaulil BbLCOKULL
8bICOKULL nopo2oswlil
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABHHYTBII
NPOOBUHYMbLLL NnOPO208bILL
NnOpOo208blll NPOOBUHYMbLUL
IIOPOTOBbIN MOPOToOBbIN MOPOTrOBbIi
HIDKE TOPOFOBOrO NOPOrOBbIN HH2Ke TIOPOroBOro
HHKe IOPOroBOro -

3. MeToanueckne MaTepuabl, OMpeAe/sIoNe MPoueIypbl OlleHUBAHNS 3HAHUI, YMEHH i, HABBIKOB
U (W) ONBITA 1eSITeIbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GOPMHPOBAHUS KOMIIETEeHIM

— MUWroroBast arrecranus MO OUCHUIUIMHE SBIISETCS MHTErpajbHBIM IIOKa3aTeleM KayecTBa
TEOPETUYECKNX M TNPAKTUYECKUX 3HAHUNA W HABBIKOB OOYYAIONMXCS MO TUCHUIUIMHE U
CKJIQ/IBIBAETCSI U3 OLIEHOK, MOJTYYEHHBIX B X0JI€ TEKYIIEH 1 MPOMEKYTOYHON aTTeCTALIUU.

— Texymas arrecramusi B CEMeCTpe NIPOBOAUTCA C IIeNbI0 00ECleYeHus] CBOEBPEMEHHOU
Oo0paTHOW CBSI3M, UISI KOPPEKIUH OOydYeHHs, AaKTUBU3AIMH CaMOCTOATEIBHON paboThI
00y4aroIuxcs.

— IlpomexyTouHasi aTTecTanus MpelHa3HauyeHa i1 OOBEKTUBHOTO TMOATBEPKACHUS U
OLICHUBAHUS JOCTUTHYTBIX PE3YJIbTAaTOB 00YyUEHHUS TOCIIE 3aBEPIICHUS U3YyUEHUS TUCIUTUINHBI.

— Texymas arrecranus ocyIlecTBIsSETCs JIBa pa3a B CEMeCTp:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BeIcTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 8 Hexenw y4yeOHOro ceMmectpa. Bkitowaer B ceOsi OLEHKY MEpONpUATHIN
TEKYILEro KOHTPOJS ayJUTOPHOM M caMOCTOSTeNbHOW paboThl o0ydaromerocst mo
pasnenam/TeMaM y4eOHOW TUCHUILIIMHEL ¢ 1 o 8 Hexemnmto yueOHoro cemecTpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BeicTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Hemenu ydueOHOro cemecrtpa. BritouaeT B cebsi OLIEHKY MEpONpPUITHMA
TEKYILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSTEIbHONH paboThl oOydaromerocs mo
pasnenam/TeMaM y4eOHOU TUCHUILIIMHEI ¢ 9 mo 16 Henmemnto yueOHOTO cemecTpa.

— PesynpraTel Tekyied M NPOMEXYTOYHOW aTTeCTallMM MOJBOASTCA MO IIKaje OallIbHO-
PEUTHHIOBOM CUCTEMBI.

JTan peiiTHHIoBoii cucTeMbl / Henensn Bana
OueHovHoe cpeacTBO MuHivyn™ Maxcmys™*
Texyimasi atrecTanus 1-16 36 - 60% ot 60
MaKCHMyMa
KonTpoJsibHas Touka Ne 1 7-8 18 (60% ot 30) 30
KPI 8 18 30
KonTpoJbHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 16 18 30
IIpoMeskyTOUHASI aTTECTALUS - 24 — (60% 40) 40




DK3aMeH -

Ox3amenayuonnwill Ourem - 24 40

HUTOI'O no pucuMminHe 60 100
* - MUHMMaJIbHOE KOJIMYECTBO OAJIOB 33 OIEHOYHOE CPEJACTBO — 3TO KOJHMYESCTBO OaIOB, HAOpaHHOE
00yJaroIuMcsi, TP KOTOPOM OIICHOYHOE CPE/ICTBO 3aCUUTHIBACTCS, B MPOTHBHOM Cliy4dae 00ydJaromuiics
JO/DKCH JIMKBUAMPOBATh IMOSBUBIIYIOCS — aKaJeMHYECKYI0 3aJ0/DKCHHOCTh [0 TEKYIICH WIH
MIPOMEXYTOYHOHN aTrTecTanui. MHHHMATbHOE KOJIWYECTBO OauioB 3a TEKYIIYIO aTTeCcTaldio, B T.4.
OTJICIBHOE OIICHOYHOE CPEACTBO B €€ COCTaBe, W NMPOMEKYTOUYHYIO aTrTecTaluio cocraBiser 60% ot
COOTBETCTBYIOIINX MaKCUMAIIbHBIX OAJlJIOB.

4. Tunossle KOHTPOJIbHBIC 3aIaHUA WJIH HHBIC MaTEepHAJIbI, HCOﬁXOI{I/IMbIe AJIfd OIEHKH 3HaHI/lI71,
yMeHHﬁ, HAaBbIKOB



dopma 3K3aMEeHAIMOHHOT0 OUJIeTa

MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSI POCCUMCKON ®EJEPAIUU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JAEHUE BBICUIETO OBPA3OBAHUSA

«HaumoHanpHBI HCCAENOBATEIbCKUN AA€pHBIN YHUBepcuter « MUDHU»

OOHMHCKMI MHCTUTYT aTOMHOV 3JHepreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1oHasIbHBIV McciIeqoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®U)

WHCTHUTYT OBIIEA MPO®ECCUOHAJBHOM MMOJATIOTOBKHA

HamnpaBnenue 14.03.02 «Snepuble puzuka U TEXHOJTOTHI))
Ob6paszoBarenbHas «/HHOBaNMOHHBIE si/IePHbIE TEXHOJIOTHU»
rporpamMma

Hucuunnuna JAnddepennnaabHbie 1 HHTErpajibHbIE YPABHEHUS

3K3AMEHAIIMOHHBIN BUJIET Ne 01

1. Bompoc nis nposepku ypoBHs oOyuenHoctd 3HATD

3aoaua Kowwu. Teopemvi cyujecmeoganus u eOUHCMEEHHOCMU

2. Bompoc ans nmpoBepku ypoBHs o0ydeHHoctd 3SHATD
IIpeobpa3zyiime crnedyrouee unmezpanvroe ypasHenue Bonvmeppa 6 ougpepenyuanvroe

ypasHenue u pewiume.
X

u(x) =2e* -1+ J u(t)dt
0
3. Bompoc ans npoBepku yposHs o0ydeHHoctd YMETD

Pewums ypasnenue @peoconvma

ulx) =x+ Aj(xzt —xt?) - u(t)dt
0

4. Bomnpoc g npoBepku ypoBHa 00yueHHocTH YMETD

Haiioume pe3onveenmy unmezpanoho2o ypasnenus @peozonrvma,
1

¥ = A f K(x, Dy(0)de + f(x)
0
eciu K(x,t) = e*~t u evipasume pewenue uepes pesonveenny

CocraBurens A.B. Bypobun

(moanuce)

3aBenyromuii kadeapoit/

HAaYaJIbHUK OTIEICHUS H.C. CamoxuH
(moanuce)

« » 20 1.
Kpurepuu u mkana oueHMBaHUA




Ounenka

Kputepun onenkn

OTINYHO
36-40

CTyIeHT TOJKEH:

- MPOJIEMOHCTPUPOBATH TTTyOOKOE U TPOYHOE YCBOCHUE 3HAHUI
MPOrpaMMHOI0 MaTepuana;

- HCUEPIBIBAIOILE, TTOCIEI0BATEIBHO, TPAMOTHO U JIOTUYECKU CTPOUHO
U3JI05KUTh TEOPETUUYECKHUI MaTepural;

- MPaBWJIBHO (hOPMYIIUPOBATH OTPEICIICHUS;

- MPOJAEMOHCTPUPOBATH YMEHHS CAMOCTOSATEILHON PabOTHI ¢
JIUTEPATYPOU;

- YMETh CJeJaTh BBIBOJIBI 110 U3JIAra€MOMY MaTepHuaiy.

Xoporo
30-35

CTyaeHT N0KeH:

- IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHUE MTPOrPAMMHOTO
MaTepuaia,

- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUYECKUX MTOHATHIA;
JIOCTaTOYHO I1OCJIE0BATEIBHO, IPAMOTHO U JIOTUYECKU CTPOMHO
u3Naratb MaTepua;

- IIPOAEMOHCTPUPOBATh YMEHHUE OPUEHTUPOBATHCS B JIMTEPATYPE;

- YMETb clIeNaTh JOCTATOYHO OOOCHOBAHHBIE BHIBOJIBI 110 H3J1aracMoMy
MaTepuainy.

Y 10BIETBOPUTEIBHO
24-29

CTyneHT 10oJKeH:

- IPOJIEMOHCTPUPOBATH O0IIIeE 3HAHUE N3YYaeMOI0 MaTepuana;

- [I0Ka3aTh 00lIee Bia/IeHNE OHATUIHBIM aIapaToM AUCHUILUINHBL;
- YMETb CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOM U3JIaraeMoro
BOIPOCA;

- 3HaTb OCHOBHYIO PEKOMEHIyEMYIO ITPOrpaMMOil yueOHYIO

JUTEpaTypy.

HeynosnersopurensHo
23 1 MeHbIIIE

CTyneHT AEMOHCTPUPYET:

- He3HaHHUEe 3HaYUTENbHOM YacTu MPOrpaMMHOI0 MaTepHala,

- HE BJIa/ICHNE NOHSATUWHBIM aIapaToM AUCHUIIINHBL

- CYLLIECTBEHHBIE OLIMOKU MIPU U3JI0KEHUU YIeOHOr0 MaTepuana;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOM
M3JIaraeMoro BOIpoca;

- HEyMEHHeE JIe1aTh BBIBOJIbI 110 U3JIaraéMOMY MaTepuay.




MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAIIUU

DPENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHHWE BBICIHETO OBPA3OBAHUS
«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKIIeH BBICIIIETO 00pa3oBaHIs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA TPO®ECCUOHAJIBHOM MOATIOTOBKH

Hampasnenune 14.03.02 «Snepuble ¢pu3nKa U TEXHOJOTHH

Oo6pa3oBarenbHas «HHOBAUMOHHBIE si/I€PHBIE TEXHOJIOTHI)
nporpamma

HAucuunnuna anddepeHuATBLHBIM H HHTETPAJIbHBIM YPABHEHUSIM

Awnh e

o

13.

14.

15.

16.

17.

BOIIPOCHI K DK3AMEHY

OcHoBHble onpenenenus. Buasl auddepeHnnanbHbIX ypaBHEHUH.

3axoH HproTOHA 0 HarpeBaHuu U oxJiaxaeHuu. Bropoii 3akon HetoToHa. PannoakTuBHbIM pacnan.
JunHamuka nonynsauuu. ManeTy3naHckas MOAENb pocTa. MoIeIb JIOTUCTUYECKOTO POCTa.
I'eomeTrpuueckass uHTeprperauust IuddepeHnaIbHOr0 ypaBHEHHsI MepBoro mopsjaka. [Ipumepsr
IIOCTPOEHHUS 110JI HanpasyieHui. CTallMOHapHbIE PELICHHUS.

YpaBHEHHs C Pa3ACIAIONIUMUCA IIEPEMEHHBIMUA. METO PEIICHHs YpaBHEHUHN C Pa3leNsOlUMUC
[IEPEMEHHBIMU.

OpnHOpOHBIE ypaBHEHUS NIEPBOr0 NOpsAAKa. MeToasl peleH!s] OJHOPOIHBIX ypaBHEHUI.

VYpaBHeHUs B OJIHBIX JU(depeHmanax. HTErpupyoumi MHOKUTEb.

JIunelinple ypaBHeHHUs 1 nopsika.

VYpaBHeHus beprysmm.

. YpaBHeHus Pukkaru.
. 3amaua Komu. TeopeMsbl CyliecTBOBaHUS M €IMHCTBEHHOCTH.
. JIuneliHple  ypaBHEHHUS BBICHIUX MOPSAAKOB. OTHOPOJHBIE YpaBHEHUS C  TOCTOSHHBIMU

kodpduurentamu. OCHOBHbIE CBOMCTBA PpEHIEHUH  JHMHEHHBIX OJHOPOIHBIX  YpaBHEHHIA.
dyHaMeHTaIbHBINA HA0Op peleHu.

HeonHopoaHble ypaBHEHUS BBICHIMX MOPSAIKOB C MOCTOSTHHBIMH K03 duiienTaMu. MeTo]1 Bapuaiuu
MOCTOSIHHBIX. MeTO/] HeonpeieeHHbIX KOI((DUIIEHTOB.

Cucrtembl ypaBHEHHH TEpPBOTO TMOPSAKA C MOCTOSHHBIMU Kodddunrentramu. OCHOBHBIE CBOMCTBA
pelIeHU I JTMHENHBIX OJTHOPOIHBIX CHCTEM.

HeonHnopoanble cucCTeMbl C MOCTOSHHBIMU Kod(pduiueHTamMu. MeToJ BapHallud IMPOU3BOJBHBIX
MTOCTOSIHHBIX M METO/I HEONPEEIEHHBIX KO (UIIUEHTOB.

YceroituuBocts. MccienoBaHue yCTOMYMBOCTH IIOJIOKEHMS PABHOBECUS 4YEpe3 JIMHEAPU3ALUIO.
da3oBble MOPTPETHI CUCTEM 2X2 € MOCTOSHHBIMU Kod(duuueHtamu ((PoKyc, LEHTp, CemIo, y3ed,
BBIPOXK/ICHHBIN y3€I).

Knaccudukanus TMHEHHbIX HHTETPAIbHBIX YPaBHEHUI.
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18. VpaBuenust ®pearonbma BTOPOro pofa € BBIPOXKIEHHBIMH sapaMu. CoOCTBEHHBIE (QYHKUUU U
XxapakTepucTuueckue unciaa. OQHOpOoaHbIE U HEOJHOPOAHbIE YpaBHEHUsI DpenronpMa. AnbTepHaTUBa
@®penrosnbma. MitepupoBaHHBIE s1pa U PE30JILBEHTA.

19. Ypasuenus Bombsreppa. IIpeobpasoBanue ypaBaenus Bonbreppa B O/lY. UrepupoBaHHbIC siapa U

PE30JIbBCHTA.

11



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE IT'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUSA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1oHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUBepcuTeT « MUDV»

(IATD HUSTY MU®U)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH

Hampasnenune 14.03.02 «SnepHble ¢pu3nKa U TEXHOJOTHID)
O0pasoBarenbHas «/HHOBallMOHHBIE fi/IePHbIE TEXHOJIOTHU»
nporpamma

Hucuunnmna anddepeHnuaIbLHbIE U HHTErPAJIbHbIE YPABHECHUS

KomiuiekT 3agaHuid 1J1s1 KOHTPOJILHOM padoTsl Ne 1

Tema ypaBHEHUsI IEPBOTO MOPSIKA

BapuanTt 1

1. xdx—ydy = yx*dy — xy*dx.

2

2 2y =Y 48).8
X2 X

3.y -y/x=x*, y@=0.

4. 2(y'+y)=xy*, y(0)=2.

5. (3X°y +2y +3)dx+(x° +2x+3y*)dy = 0.

ydy = (xdy + ydx)/1 + 3.

6.
Bapmuanr 2
1. 1+ y2dx+4x2ydy =0.
. X2 + xy—3y2
: X2 —4xy '

3. y'+ycosx= %sin 2x, y(0)=0.

12



=

o

4 3(xy'+y)=y’Inx, y(1)=3.

_xy+1
X2 X
6. y(x+y)dx+ (xy+1)dy=0

5. L dx dy = 0.

Bapuant 3

2xdx — ydy = yx*dy — xy“dx.
(X+y)dx—xdy=0

[ y 2
— =X, 1)=1.
3, y+2X s y()

. 2(Y'+xy)=(1+x)e™y’, y(0)=2.

(2x—1—lzjdx—(2y—1jdy =0.
5 X X

6. Y(y° +1)dx+x(y>—x+1)dy=0
Bapmuanr 4

xydx+ (x+2)dy=0

2

ay =Y 11045
X X

Xy’ +y =2x°

Y -y=x° y(0)=L

(x2 —4xy—2y2)dx+(y2 —4xy—2x2)dy:0.
ydx — xdy = 2x* - tan~ dx

Bapuanr 5

1. y(4+e*)dy—e*dx=0.

2. Xy =24xX*+y? +v.

3. Xy —3y=x°

13



2. 2(xy'+y)=xy*, y()=2.
5, 2(3xy2+2x3)dx+3(2x2y+y2)dy:0.

6. y2dx+ (e*—y)dy =0

KpuTtepun n mkajna oneHuBaHuUsi

¢ 17 no 20 GasuioB

Ounenka Kputepun onenkn

OT1nu4HO CryneHT JoKeH NPaBUWIbHO PELIUTh MUHUMYM 5 3a/1a4.

¢ 27 o 30 6ayuoB

Xoporo CTyzeHT NOKEH IPaBUIIBHO PEIIMTh MUHUMYM 4 3a7a4u.

¢ 21 no 26 GasuioB

Y 10BIETBOPUTEIBHO CTyzneHT AOKEH PEelnTh NPAaBUIbHO TPU 3a/1a4u U, BO3MOXKHO,

cenaTh HerpyOble OIIMOKY ellle B OJIHO 3a7aue.

HeynoBneTBopuTeabHO
¢ 0 o 18 6amnos

CTyneHT pemui MpaBuIbHO MEHbIE 3 3a/1ay;

Kaxxnas 3agaua orieHuBaercsa B 5 0aJLIOB.
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MUHUCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHMSA POCCUMCKOM ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUPeXKAeHsI BEICIIIET0 00pa3oBaHvIs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

MHCTHUTYT OBIIENA MTPO®ECCUOHAJIBHOM MMOATIOTOBKH

Hampasnenune 14.03.02 «Snepuble ¢pu3nKa U TEXHOJOTHH
O0pasoBarenbHas «/HHOBallMOHHBIE fi/IePHbIE TEXHOJIOTHU»
nporpamma

Hucuunnmna JAnddepennuaibHbie 1 HHTEIPAJbHbIE YPABHEHH S

KoMmiekT 3agaHuii 1Jis1 KOHTPOJIbHOM padoThl Ne2

Tema: YpaBHenus Beicnx creneneid. CUCTEMBbl. Y CTOMYMBOCTD

Bapuanr 1

1. Pewuts ypaBHEeHHE y”’ - y” - 4y’ +4y = (7 - 6x)ex.
2. Pemuts cucremy

& =y+tg?t-1,

y=—z+tgl.

3. MHccnenoBars ycroitunBocTh mojoxenus: pasuoBecus (0,0), kimaccupuuupoBaTb U HapuUCOBAaTh
(azoBbIil mopTperT.

T =3z — 2y,
y =4y — 6.
4. Pemith cuctemy
0 1 1
r=Ax, A= 1 0 1
2 2 1
Bapuanr 2
17 / .
1. Pemuth ypaBHEeHHE y' +y — 2y = Jxe®
X=2x+y

2. Pemnts cucremy {

y=—x+4y—et

4. UccnenoBath ycroduBocTh mojiokeHust paBHoBecus (0,0), xkimaccuduuupoBath ¥ HapUCOBAThH
(hazoBbIil MOPTpET.
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{ xX= x+y
y=-—2x+3y

5. Pemutsb cucremy

=4 —y— z,

y=x+ 2y — =z,

t=x—y+2z
(A1 =2, =A3 =3)

Bapuant 3
1. Pemiuth ypaBHEHUE y’” - y” - 4y’ +4y = X2 +1.
2. Pemuts cucremy
{ X =2x—4y
y =x—3y+t?

3. UccnenoBath ycroitunBocTh monoxenus papaosecus (0,0), knaccuduimpoBars u HapucoBaTh
(ba3oBbIil TOPTpET.

{J'c=2y—3x
y=x—4y

4. Pemuth cuctemy
r=2x+2z—y,
y=ux+ 2z,

z=y—2xr—=z
(A1 =1, Ag,3 = £i).

Bapuanr 4

1. Pemuth ypaBHEHUE
y' — 3y + 2y =xcosx

2. Pemuth cucremy

& =y+tgit—1,
y=—x+tgl.

3. HUccnenoBars ycroitunBocTh monoxenus: papaosecust (0,0), kmaccupuumpoBath 1 HAPUCOBATH
(azoBbIil mopTpeT.

{:i::3a?—2y,
y =41y — 6x.
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4. Pemutsb cucremy

=3z —y+ =z,
y=z+y+z
z=4dx —y+ 4z

(A1:17A2:2,A3:5)

KpI/ITepl/ll/l H IIKaJIa OIICHUBaHUA

Onenka Kpurepum oueHku

OTtiinyHO CTyzneHT AOKEH IPABUWIBHO PEIINTh MUHUMYM 3 337a4, U MOXKET
¢ 27 no 30 OasuioB OBITH clienaTh HETpyObIe OMMOKK B YETBEPTOH 3a1a4e.

Xopo1o CTyneHT AOKEH MPAaBUIIbHO PEIINTh MUHUMYM 2 337a4, U MOXKET
¢ 21 no 26 Gamnos OBITh ClIeTIaTh HETPYObIe OTMOKHU B TPEThEH 3a1aue.

Y 10BIIETBOPUTEIIHHO CTyIeHT J0JDKEH PEInTh MPABHIBHO JIBE 33/1a4H.
¢ 17 no 20 6amnos

HeynosnerBoputenbro | CTyaeHT perini IpaBUIbHO MEHbIIE 2 3a/1ay;
¢ 0 1o 18 6amnos

3amaun 1 u 3 oreHUBarOTCA B 7 OAJUIOB, 3a1a4u 2 U 4 OlleHUBAIOTCA B 8 0aiIOB
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