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O0JacTh NpUMeHeHHus

®onn omneHouHbix cpeactB (POC) — sBusercs 00s3aTeTbHBIM TPUIIOKEHHEM K pabodeid
nporpaMme JIUCHUTUIHHBL «JluddepeHnnanbaple ¥ WHTETPAIbHBIE ypaBHEHUsS» M 00ecrednBact
MIPOBEPKY OCBOCHHUS IUIAHUPYEMBIX pE3yJNbTaTOB OO0y4YeHMs] (KOMIETEHLUHUH M UX HWHAUKATOPOB)
MOCPEACTBOM MEPOIPHUITUI TEKYILIEH U MPOMEKYTOUYHOM aTTECTALMU 10 JUCUUILIUHE.

enn u 3aga4n poHIA2 OLIEHOYHBIX CPEACTB

Henpto @DonAa OIEHOYHBIX CPEACTB SBISETCS YCTAHOBJIIEHWE COOTBETCTBUS YPOBHS
MOJATOTOBKUA 00ydaromuxcsi TpeOoBaHUSAM (efepalbHOr0 TrOCyAapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHjapTa.

JUis  pocTuKeHHsl TMOCTaBlieHHOW 1enu @OOHIOM OLIGHOYHBIX CPEJICTB MO JAUCLHUILIIMHE
«Auddepennmanbaple 1 UHTETPATbHBIE YPABHEHHS» PEIIAIOTCS CIEAYIONINE 3a0a4u:

— KOHTPOJIb M YIpaBJICHHE IMPOLIECCOM MPHOOpeTeHus OO0y4arolMMHCS 3HAHWM, YMEHUN U
HaBBIKOB, IIPEYCMOTPEHHBIX B paMKax JaHHOMN JMCLUIUIMHBI,

— KOHTPOJIb U OLIEHKA CTETNIeHH OCBOEHUSI KOMIIETCHIIUN, MPEAYCMOTPEHHBIX B paMKaxX JaHHOU
JUCLUTLIINHBI,

— obecriedeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3adadam Oyayimied npodeccruoHalbHON
JIESITEIBHOCTH 4epe3 COBEPIICHCTBOBAHUE TPAJAMLMOHHBIX U BHEAPEHUE HMHHOBAIIMOHHBIX METO/OB
oOydeHus B 00pa3oBaTeNbHBII MpoliecC B paMKaxX JaHHOW JUCIUILTUHBIL.



1. Ilepedyenbs MUIaHHUpPYeMBIX pe3yJbTATOB OOy4YeHHUs] 1O JUCHUILINHE,

COOTHECEHHBIX C

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON MPOrpPaMMbI

1.1. B pesynomame oceoenusn OII ooyuarowuiica 001xcen 061a0emsb cjledyiouumu pe3yibmamamu
00yuenus no oucyunaune:

Kon HaumenoBanue Koa v HauMeHOBaHUE MHANKATOPA JOCTHKEHUS

KOMIIeTeHIHH KOMIEeTeHIIUH KOMIEeTeHIUH

OIlK-1 Crniocoben 3-OIIK-1 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
UCIIO0JIb30BaTh JUCLUIUIMH B IPO(EeCCHOHATIBHOMN 1S TEbHOCTH,
0a30Bble 3HAHUS METO/bl MATEMATUYECKOT0 aHAJIM3a U MOJICIIMPOBAHMS,
€CTECTBEHHOHAYYHbIX | TEOPETHUECKOTO U 3KCIIEPUMEHTAIBHOTO
JUCLUTUIMH B MCCIICTIOBAHMS
npoheccHOHaNbHOH V-OIIK-1 YMmeTs ucronp30BaTh OCHOBHBIE 3aKOHBI
ACATCIBHOCTH, €CTECTBCHHOHAYYHBIX JTUCIUIUTHH B TPO()ECCHOHATLHOM
IIPUMCHATD MCTO/IbI JIeATEIIbHOCTH, IIPUMEHSTh METO/IbI MATEMaTUYECKOT O
MaTCMaTHHCCKOTO aHaJIM3a ¥ MOJICJTUPOBAHUS, TECOPETHYCCKOTO U
aHaln3a v HKCIEPUMEHTATBHOTO UCCIICOBAHUS
MOJICTHPOBAHHA, B-OIIK-1 Bnaners HaBbIKaMH UCII0JIb30BaHMSI OCHOBHBIX
TCOPETHHECKOTo 1 3aKOHOB €CTECTBEHHOHAYYHbBIX JUCLUIUIMH B
KCIICPHMCHTAIILHOTO npoeCCHOHATBLHOMN eATETbHOCTH, TPUMEHEHHS
uecacnoBatA METO/I0B MaTeMaTHYECKOro aHaJIM3a U MOJIEIMPOBAHNS,

TEOPETUYECKOTO M SKCIIEPUMEHTAIBLHOTO HCCIIEIOBAHNUS

[1K-1 Crnoco6en co3naBars | 3-1IK-1 3Hate HEHTpOHHO-(GHU3WYECKHE NPOIECCH B
TEOPETUYECKHE U peakropax, IIPOLIECCHI THJIPOAUHAMUKI U
MaTeMaTHYECKUE TEIUIOMACCONIEPEHOCa B AKTUBHBIX  30HAX  WIH
MOJIENH, BO3/ICHCTBHE MOHU3UPYIOIIEr0 U3Iy4YEHUs Ha
OIUCHIBAIOLINE MaTepuaibl, YeIOBEKa U OOBEKTHl OKPYKAIOLIEH cpelbl,
HENUTPOHHO- CUCTEMBI yyeTa, KOHTPOJISI AICPHBIX MaTepUanioB
pusmueckue V-IIK-1  VYmerp  co3maBaTh  TEOpETHYECKHE U
NPOLIECCHI B MaTeMaTU4YeCKHe MO B Tpo(ecCHoHanbHON 00IacTH
peaxTopax, HpOUCCChl | B_ITK-1 BnameTs HaBBIKAMHI paGOTHI C COBPEMEHHBIMH
THAPOAMHAMHUKI 1 pacyeTHBIMU IPOrPaMMHBIMH CPEJICTBAMHU
TEIIOMACCONIEPEHOCA
B aKTHUBHBIX 30HaX
WJIU BO3JEHCTBUE
MOHU3UPYIOIIETO
U3Iy4EHHUs Ha
MaTepHabl, YeIOBEKa
U OOBEKTHI
OKpYKarollIeu Cpeibl,
CHCTEMBI yueTa,
KOHTPOJIS SIIEPHBIX
MaTepHaJoB

VKE-1 Cnocoben 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
UCTIOJIF30BaTh 3HAHUS | TUCIUILINH, METOIbI MATEMATHIECKOTO aHaIM3a 1
€CTeCTBEHHOHAYYHBIX | MOJEIMPOBAHUS, TEOPETHUECKOTO U
JVCTIATUTHH, IKCIIEPUMEHTAITBHOTO HCCIICIIOBAHUS
HPUMECHATH MCTOJIBI V-VKE-1 ymeTh: HCIIONB30BaTh MATEMATUYECKHUE
MaTeMaTuieCcKoro METOJIbl B TEXHUYECKUX MPHIIOKECHUSIX, PACCUUTHIBATh
aHajn3a n OCHOBHBIE UHCJIOBBIE XapPAKTEPUCTUKU CIy4aiHbIX
MOZCINPOBaHN, BEJIMYUH, PELIaTh OCHOBHBIC 3a1a4 MaTEMAaTHIECKOU
TCOPETHHCCKOTO H CTaTHUCTUKH; pEIIaTh THIIOBbIC PACUETHHIE 331a4H




OKCHEPUMEHTAIBHOIO | B-VKE-] Binanerh: METOAAMUA MAaTEMATUYECKOrO aHAIN3a

HCCIICI0OBAHNA B ¥ MOJICITMPOBAHMS; METOAMHU PEIICHUS 33a]a4 aHAIHN3a ’
1I0CTAaBJICHHBIX pacueTa XapakTepUCTUK (PU3UIECKHX CHCTEM,
3afiaqax OCHOBHBIMH IIPHEMaMH 00pabOTKH 3KCIIEPUMEHTAIBLHBIX

JAHHBIX, METOJIaMH padOThI ¢ IPUKIIAJAHBIMU
IIPOrpaMMHBIMU IPOAYKTaMU

1.2. Dmanwt hopmuposanus komnemenyuii 6 npoyecce océoenusn OIl

KoMnoHeHTbl KOMIIETEHIMH, Kak MpaBHiIo, (HOPMHUPYIOTCS MPU HM3IYYEHUH HECKOJIbKHUX
JUCLHUIIIMH, a TAaKK€ B HEMAJIOM CTEIEHU B Ipolecce NpoxoxzacHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENIbHON paboThl oOydvarorierocs. Bemonnenne u 3ammura BKP sBisirorcs Bugom ydeOHOM
JeSITeIbHOCTH, KOTOPBIH 3aBepIlacT mporecc (OpMUPOBAHHSI KOMIETEHIUH.

Oranbl GOopMUPOBAHUS KOMIIETEHIIUU B MIPOLIECCE OCBOCHUSI TUCIUTUIUHBI:
- Ha4YaJbHbIi 3Tam — Ha 3TOM dTane (OPMUPYIOTCS 3HAHHEBBIE M HHCTPYMEHTAIbHBIC OCHOBBI
KOMIIETEHIIMM, OCBaMBalOTCSI OCHOBHBbIE KaTeropuu, (opmupyrorcs 6azoBble ymeHus. CTyneHT
BOCIIPOM3BOAMT TEPMHUHBI, (PaKThl, METO/bI, MOHATHS, IPUHLUIBI U IPABUJIA; pEIIacT yueOHbIC 3aauu
o o6pasiy;
- OCHOBHOM »Tan — 3HaHWS, YMEHHUS, HaBbIKM, obOecreuuBarouiyie (HOpMHUPOBAHHE KOMIIETEHLUHU,
3HAQUUTEJILHO BO3pACTalOT, HO €UI€ HEe JOCTUrarT HUTOroBbIX 3HaueHW. Ha 3ToM 3rtame cryaeHT
OCBaMBaeT aHAJIUTHYECKHUE JACHCTBHUS C NPEIMETHBIMM 3HAHMSMHM 10 JUCLUUIUIMHE, CIOCOOEH
CaMOCTOSITENILHO pellaTh yueOHbIe 3a/1aul, BHOCS KOPPEKTUBBI B aJTOPUTM JEHCTBUM, OCYILIECTBISSA
KOPPEKIIHIO B X0/1€ padOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAKIIMH YTall — HA 3TOM 3Talle CTYAEHT JOCTUraeT WTOTOBBIX MOKAa3aTeNIe MO 3asBICHHOMN
KOMIIETEHIIMH, TO €CThb OCBAaWBAET BECh HEOOXOAUMBII 00BEM 3HAHUI, OBJIAIEBAET BCEMU YMEHUSIMU U
HaBbIKaMU B cepe 3asBieHHON komrieTeHIH. OH cmocoOeH HCIOJIb30BaTh 3TH 3HAHUS, YMEHUS,
HAaBBIKYU IPU PELIECHUH 3a/1a4 MOBBIIIEHHOHN CJI0KHOCTU U B HECTaHIAPTHBIX YCIIOBUSX.

Otanbl  (QOpMHUPOBAaHUS KOMIETEHIIM B XOJ€ OCBOEHUS MAMCLHMIUIUHBI OTPAXalTcsi B
tematndeckom miane (cm. PIT/T).

1.3. CBa3b Mexkay (popMupyeMbIMH KOMIIETEHIIUAMH M GOpMaMU KOHTPOJISI MX OCBOEHUS

Nei/m| Kontpoaupyemsbie HNaankaTop 10CTHKEHHUSA HanMeHOBaHUE OLIEHOYHOT O
pa3faensl (TeMbl) KOMIIeTeHIIN U CpeCTBa TeKyIeil u
AUCHUILTHHBI TMPOME:KYTOYHOM aTTecTaluu
Texymas arrectanusi, 3 cemecTp
1. Ypasuenus 1 3-VKE-1; Y-YKE-1; B-YKE-1
MopsiIKa. 3-I1K-1; Y-IIK-1; B-I11K-1, KP1

V-VKE-1; 3-YKE-1; B-YKE-1
2. Vpasuenus Beiciux | 3-YKE-1; V-YKE-1; B-YKE-1
creneHeil. CHCTEMBEL. 3-T1IK-1; Y-IIK-1; B-TIK-1;

Y CTOMYHBOCTb. V-VKE-1; 3-YKE-1; B-YKE-1 KP 2
3. HNuTerpanbubie 3-YKE-1; Y-YKE-1; B-YKE-1
ypaBHEHUS 3-T1IK-1; Y-IIK-1; B-TIK-1;

V-VYKE-1; 3-VKE-1; B-VKE-1
IIpome:xxyTouHas arrecranus, 3-i cemecTp
OK3aMeH 3-VYKE-1; V-VKE-1; B-YKE-1 |9x3ameHanMOHHbIN OujieT
3-1IK-1; V-TIK-1; B-IIK-1,;
V-VKE-1; 3-VKE-1; B-VKE-1




2. Onucanmne nmoka3aresieil M KpUTeprueB OLEHNBAHUS KOMIIETEHIIUIT HA Pa3JIMYHbIX dTanax ux GopMHUPOBAHNS, ONIMCAHUE IIKAJ OLeHUBAHMS
KoneunsiMu pe3yiibTaTaMu OCBOCHUA IIPOrpaMMbl AUCHHUIUIMHBLI SABJISAIOTCA C(i)OpMHpOBaHHBIe KOTHUTHUBHBIC AOCCKPUIITOPLI «3HATH», «KYMCTb)»,

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

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha Ka)KJIOM dTale: MOPOroBbIN, MPOJABUHYTHIA U BRICOKUU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKJIAJHOTO XapaKTepa Ha OCHOBE U3Y4YE€HHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposansl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE & npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasamMu u | JIeSTeIbHOCTH, HEXEJIU IO | U IPaMOTHO MCMOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 70-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHO
IMoporoBwlii PenpoykTuBHas CryneHt JIEMOHCTPHUPYET BIIQJICHHC 65-69 D/Y noBnerBopuTebHO/
Bce 6uowi komnemenyuti JeSITeTHHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
yposHe U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
Hwuxke noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B Heszaureno

CTAHJAPTHBIX CUTYyalludX.




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYILEro KOHTPOJISI U MPOMEXKYTOYHOM aTTECTALIUH.

Kpurepuu oneHnBaHusi KOMIETEHIUNA HAa KaXK10M 3Tare U3y4yeHus TUCLMIUIMHBI IS KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoAsTcs B 1. 4 ®OC. Mtorosslii ypoBeHb chOpMUPOBAHHOCTH KOMIETEHIIUU
MPU M3YYEHUU JUCUUIUTMHBI ompenensercs no tadnune. [Ipu 3ToMm cienyer moHUMaTh, YTO TpaHULA
MEXIY YPOBHSAMHU JJisi KOHKPETHBIX pe3yJlbTaTOB OCBOCHMSI 00pa3oBaTEeNIbHON MPOrpaMMblI MOXKET
CMENIaThCsl.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTeCTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NnPOOBUHYMbLU 8bICOKUU
BbICOKULL NPOOBUHY MBI
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABMHYTHII
NnPOOBUHYMbLU Nnopo2oswlii
Nnopo2oawlil NnpoOBUHYMbLL
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckne MaTepHaJibl, ONpeAesiomMe MPOUeAyPbl OLEHUBAHUSI 3HAHMIN, YMeHMId,
HABBIKOB M (MJIM) ONBITA 1eSATeJIbHOCTH, XaPAKTEPU3YIOIIUX 3TANbI GOPMUPOBAHUS KOMIIETEHIIUIA

— UWrorosas arrecranus MO JUCHUIUIMHE SBJISETCS HHTErPajbHBIM I10Ka3aTeIeM KayecTBa
TEOPETUYECKUX U TMPAKTUYECKUX 3HAHUM M HABBIKOB OOYYAIOIIMXCS IO AMCLUUIUIMHE H
CKJIa/IbIBAETCSI U3 OLIEHOK, OJYYEHHBIX B X0JI€ TEKYIIEH U MIPOMEKYTOUHON aTTECTALIUU.

— Tekymas arrectanusi B CEMECTpe MPOBOAUTCS C IIENBI0 OOECIEYEeHUsI CBOEBPEMEHHOU
OoOpaTHOM CBSI3M, JUIS KOPPEKIHH OOY4YEeHHs, aKTHBU3AIUU CAMOCTOSITENLHON paboThI
00yJaromumXxcs.

— IlpomexyrouHass aTrectauus MpelHa3HayeHa Uil OOBEKTUBHOTO TOATBEPKACHUS U
OLIEHUBAHMs JIOCTUTHYTBIX pE3ylbTaTOB OOYYEHHUS TIOCIE 3aBEpIICHUS HU3YyYCHHS
JTUCIUIIAHBI.

— Texymas arrecranus ocyIlecTBIsSETCs J1Ba pa3a B CEMECTp:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 8 Henenu y4yeOHoOro cemectpa. Bxirodaer B ce0si OLEHKY MEpONpUATHN
TEKYILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSITEIbHONH paboThl oOydwaromerocst mo
pasnenam/TeMaM y4eOHOU TUCHUILIIMHEI ¢ 1 o 8 Hexenmo yueOHoro cemecTpa.

o koHTpoibHas Touka Ne 2 (KT Ne 2) — BreicTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3aHee 16 Hemenu ydyeOHoro cemecrtpa. Brirouaer B ce0si OLIEHKY MepONpUATHIN
TEKYILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSTEIbHONH paboThl oOydwaromerocst mo
pasnenam/TeMaM y4eOHOU TUCHUILIIMHEL ¢ 9 mo 16 Henmemnto yueOHOTO cemecTpa.

— PesynbraTel Tekyiled W NPOMEXKYTOYHOM aTTeCTallMM MOJBOASTCA MO IKajle OaIbHO-
PEUTHHIOBOM CUCTEMBI.

JTan peiiTHHIoBOii cucTeMbl / Henens Bama
OueHovHoe cpeacTBO Y — Maxcrmy™™
Texyimasi atrecTanus 1-16 36 - 60% ot 60
MaKCHMyMa
KonTpoJibHas Touka Ne 1 7-8 18 (60% ot 30) 30
KP1 8 18 30
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30




KP2 16 18 30
IIpoMe:kyTOUHAsI aTTECTALUS - 24 — (60% 40) 40
DK3aMeH -

OKk3amenayuonnwlil Ounem - 24 40
HUTOI'O no nucuuminHe 60 100

* - MuHuManpHOE KOJIMYECTBO OalyIoB 3a OLIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaijioB, HaOpaHHOE
00y4aromuMcsl, IpU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUMTHIBACTCA, B IPOTUBHOM Cilydae OOydaromuiics
JOJDKEH JIMKBUIMPOBATh IOSBUBLIYIOCS — AKaJEeMHUYECKYI0 3aJ0/DKEHHOCTh [0 TeKylled WM
MPOMEKXYTOUHOW arrecTannud. MHHMMaNIbHOE KOJWUYECTBO OajioB 3a TEKYIIyI0 aTTEeCTalHio, B T.U.
OT/EJIbHOE OLICHOYHOE CPE/ICTBO B €€ COCTaBe, M IPOMEKYTOUHYIO arTecTalnuio coctaBiser 60% ot
COOTBETCTBYIOLINX MaKCUMAaJIbHBIX OAJIOB.

4. TunoBsle KOHTPOJIbHBIC 3alaHUA MJH HHBIC MaTepHualbl, HCOﬁXO}]HMbIe AJIdd OICHKH 3HaHHﬁ,
yMeHHﬁ, HAaBbIKOB



MUHUCTEPCTBO HAVKHN U BBICIIETO OBPA3OBAHMSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro 00pa3oBaHst
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue 14.05.01 SinepHble peakTOPbI 1 MATEPHAJIbI
OGpasosarenbHas  S[epHbIe peaKkTOPbI

nporpamMmma

Jucuunnuza JAnddepenunaibHbie 1 HHTErpaJibHble YPABHEHUS

3K3AMEHAIIMOHHBIN BUJIET Ne 01

1. Bompoc nis npoBepku ypoBHsi oOyduennoctu 3HATH
3aoaua Kowwu. Teopembl cyupecmeosanus u eOUHCMEEHHOCU

2. Bompoc nnst mposepku ypoBHsi o0yueHHoctd 3HATDH
Ipeobpa3zyiime crnedyrouee unmezpanivhoe ypastenue Bonvmeppa 6 ouppepenyuanvroe

YpasHeHue u pewiume.
X

u(x) =2e*-1+ f u(t)dt

0
3. Bompoc ans npoBepku yposHs o0yueHHoctH YMETD
Pewums ypasnenue @peoconvma

u(x) =x+ Af(xzt —xt?) - u(t)dt
0

4. Bomnpoc miisg npoBepku ypoBHs o0yuenHoctd Y METD

Haiioume pe3onveenmy unmezpanvhozo ypasnenus Ppedzonvma,

y(x) = 1 j K (x, 0y (©)dt + £ ()
0

ecnu K(x,t) = e** u svipasume pewenue uepes pezonveenmy

CocraBurens A.B. Bypobun
(moanuce)

HavansHuk otnenenus J.C. Camoxun
(moanuce)

« » 20 1.




KpuTtepun n mkajna oneHUBaHUs

Onenka Kpurepun onenkn

OTIHN4YHO CTyIleHT NOJKEH:

36-40 - IPOAEMOHCTPHUPOBATH TITYOOKOE U IPOUYHOE YCBOCHHE 3HAHU
IPOrPaMMHOT0 MaTepHaa;
- NCYEPIIBIBAIOIIIE, TOCIIE0BATEIHO, TPAMOTHO M JIOTHYECKH CTPOHHO
U3JIOKUTH TEOPETHUUECKUN MaTepua,
- IPaBUIILHO (POPMYIIMPOBATH ONPEICIICHHS,
- IPOJIEMOHCTPUPOBATH YMEHUSI CAMOCTOSITENIbHOM pabOTHI ¢
JIUTEPaTypou;
- YMETb CJIeNIaTh BBIBOJIBI 110 U3JIaraéMoMy MaTepuaiy.

Xopouio CTyneHT JOKeH:

30-35 - MPOAEMOHCTPUPOBATH JOCTATOYHO MTOJTHOE 3HAHKUE MPOTPAMMHOTO
Marepuaa;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUECKUX MTOHSITHIA;
JOCTaTOYHO MOCIIEI0BATEIBHO, TPAMOTHO M JIOTHYECKH CTPOIHO
u3Narath MaTepua;
- IPOAEMOHCTPHUPOBATH YMEHHE OPUEHTUPOBATHLCS B JIUTEPATYPE;
- YMETb CIeNaTh JOCTATOUHO 0OOCHOBAaHHBIE BBIBOIBI [0 U3JIaraeMOMY
MaTepHany.

Y 10BNETBOPUTEIBHO CTyneHT JOMKeH:

24-29 - IPOJIEMOHCTPUPOBATH O0IIIee 3HAHNE U3YIaeMOT0 MaTepUaIIa;
- I0OKa3aTh 00IIee BIaeHUE MOHATHITHBIM alapaToM JUCIUILUINHEI;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH U3TIaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOTPaMMO yueOHYIO
JUTEPaTypy.

HeynosnerBoputensno | CTyAeHT I€MOHCTPUPYET:

23 1 MeHbIIIe

- HE3HAHME 3HAYUTEIIBHOM YacTH NIPOrpaMMHOI0 MaTepHaa;

- HE BJIaJICHUE ITOHATUNHBIM annapaToM JUCLHHUILINHBI;

- CYILIIECTBEHHBIE OLIMOKU IPU U3JI0KEHUH YUeOHOTO MaTepuana;
- HEYyMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
U3JIaraeMoro BOIpOcCa;

- HEYMEHHE JIe1aTh BbIBOJIBI 110 M3J1araéMOMY MaTepHally.




MUHUCTEPCTBO HAVKU U BBICIIETO OBPA3SOBAHUS POCCUMCKOM ®EJEPALIUU

DPENEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEX/JEHWE BBICIHETO OBPA3OBAHUS
«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demeparbHOTO ToCyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeX/IeH s BBICIITero o0pa3oBaHs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hamnpasnenue 14.05.01 SinepHble peakTOpbl M MATEPHAJIBI

OopasoBarenbHas  SInepHbIe peaKTOPbI

IporpaMma

Jucuummza JuddepeHunanbHbie M HHTEIPAJIbHbIC YPABHECHUS

BOIIPOCHI K DK3AMEHY

1. OcHoBHble onpenenenus. Buasl quddepeHnnanbHbIX ypaBHEHUH.

2. 3axoH HproTOHa 0 HarpeBaHUM U oxJyaxaeHuH. Bropoii 3akoH HetoToHa. PannoakTuBHBINA pacna.

3. Jlunamuka nomyssiiun. ManbTy3uaHncKas MoJIeb pocTa. MoJienb JIOTHCTHIECKOTO POCTa.

4. T'eomerpuueckass HHTepHperauus AUpQepeHlnaIbHOr0 ypaBHEHHUs mepBoro mnopsanaka. IIpumepsr
IIOCTPOEHUSI 110JIs HarnpaByieHui. CTallMOHApHbBIE PELIEHMUS.

5. YpaBHEHUs C Pa3ACIAIOLIMMUCS NEPEMEHHBIMH. METo/ pelleHus YpaBHEHMH € pa3ielisiolUMUCS
IIEPEMEHHBIMH.

6. OnHOpoAHbIE ypaBHEHUS NIEPBOTO MOPsAIKa. MeTo bl peLIeHNs OJTHOPOJHBIX YPaBHEHUH.

7. YpaBHeHus B NOJIHBIX tuddepenmanax. MHTerpupyromumi MHOXKUTENb.

8. Jluneitnbie ypaBHeHUs | mopsaka.

9. VYpaBuenus bepnymmm.

10. YpaBuenwus Pukkaru.

11. 3apaya Komu. Teopems! cyliecTBOBaHNS U €AMHCTBEHHOCTH.

12. JluneiiHple  ypaBHEHHS BBICIIMX TOPSAKOB. OJHOPOAHBIE YpPaBHEHHS C  IOCTOSHHBIMH
kodpduurenTamu. OCHOBHbIE CBOMCTBA PpEHIEHUH JMHEWHBIX OJHOPOJHBIX  YpPaBHEHUI.
dyHaMeHTaIbHBINA HA0Op pelieHu.

13. HeoqHOpoaHbIE YpaBHEHUS BBICHIMX MOPSAKOB € MOCTOSIHHBIMH Ko3(duirenTamu. MeTo | Bapuaiiu
MOCTOSIHHBIX. MeTo/] HeonpeieNeHHbIX KO3((QUIIEHTOB.

14. Cuctembl ypaBHEHMI NEPBOro MOpSAAKAa C MOCTOSHHBIMU Kod(pduuueHtamu. OCHOBHBIE CBOWCTBa
peLIeHU I JIMHENHBIX OJTHOPOIHBIX CHCTEM.

15. HeonHopoaHble CUCTEMBI C MOCTOSIHHBIMU Kod(pduuueHTamMu. MeToJ BapHallud IPOU3BOJBHBIX
MTOCTOSIHHBIX M METO/I HEOPEEIEHHBIX KO (UIIUEHTOB.

16. YcroitunBocTh. MccnemoBanne yCTOWYMBOCTH TIOJOXKEHHUS PABHOBECHS depe3 JHMHEAPU3AIHUIO.
da3oBble MOPTPETHI CUCTEM 2X2 € MOCTOSIHHBIMU Kod(duuueHtamu ((Goxyc, LEeHTp, CeIo, Y3el,
BBIPOXK/IEHHBIN y3€I).

17. Knaccugukanus TMHEHHBIX HHTETPAJIbHBIX YPaBHEHHH.

18. VpaBuenust ®pearonbma BTOPOro poja € BBIPOXKIECHHBIMH sapaMu. CoOCTBEHHBbIE (QYHKUUU U
xapakrepuctuueckue yucia. OQHOpoHbIE U HEOJHOPOIHbIe ypaBHeHUsI Dpearonbpma. AnbTepHaTuBa
O®pearonabma. MTepupoBaHHbIE AlIpa U PE30JIbBEHTA.

19. VpaBuenust Bomnbreppa. [IpeoOpasoBanne ypaBHenusi Boibsreppa B O/1Y. UtepupoBanHbIe sipa u

PE30JIbBEHTA.
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MUHUCTEPCTBO HAVKHN U BBICIIETO OBPA3OBAHMSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro 00pa3oBaHst
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTJEJEHUE AJEPHON ®U3UKHU U TEXHOJIOT U

Hanpasnenue 14.05.01 SinepHble peakTOPbI 1 MATEPHAJIbI
OGpasosarenbHas  S[epHbIe peaKkTOPbI

nporpamMmma

Jucuunnuza JAnddepenunaibHbie 1 HHTErpaJibHble YPABHEHUS

KomiuiekT 3agaHuid 1J1s1 KOHTPOJILHOM padoTsl Ne 1

Tema ypaBHEHUsI IEPBOTO MOPSIIKA

BapuanTt 1

1. xdx— ydy = yx*dy — xy2dx.

2

2. 2y'=Y 1848
X 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 = (zdy + ydx)+/1 + 92

6.
Bapuanr 2
1 yJ1+ y2dx+4x%ydy =0.
L X2 + Xy —3y2
2 X2 —4xy '

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

11



=

o

4. 3(xy'+y)=y’Inx, y(1)=3.

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

Bapuant 3

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

[ y 2
L =x* y(1)=1.
MR At y(2)

. 2(y'+xy)=(1+x)e™y?, y(0)=2.

(Zx—l—lzjdx—(Zy—ljdy =0.
5 X X

6. Y(y>+Ddx+x(y*—x+1)dy=0
Bapmuanr 4

xydx + (x+2)dy =0
2
ay =L 110145
X X

Xy’ +y = 2x°

y'—y=xy?, y(0)=1.

(x2 —4)@/—2y2)dx+(y2 —4)@/—2x2)dy=0.

ydx — xdy = 2x3 - tan%dx

Bapuanr 5

1. Yy(4+e*)dy—e*dx =0.

2. Xy =24X*+ Yy +V.

3. Xy —3y=x°

12



4. 2(xy'+y)=xy?, y(1)=2.
5, 2(3xy2+2x3)dx+3(2x2y+y2)dy:0.

6. yidx+ (e*—y)dy =0

KpI/ITepl/ll/l H IIKaJIa OIICHUBaHUA

OuneHka Kpurepum ouenkn

OT1inyHO CTyneHT A0KEH NPaBWIIbHO PELINTh MUHUMYM 5 3a1ad.

¢ 27 no 30 6au1oB

Xopomo CTyneHT A0KEH PaBWIIbHO PELIMTh MUHUMYM 4 3ajauul.

¢ 21 no 26 OGasuioB

VY 10BIE€TBOPUTENBHO CryneHT JOKEeH PeluTh NPaBUIIBHO TPU 3aJjaud U, BO3MOXKHO,

¢ 17 no 20 6amwnoB

ceNaTh HETpyObIe OIMIMOKY €Ile B OJTHOM 3a/1a4e.

HeynosiersopurensHo
¢ 0 no 18 6asutoB

CryneHT pemui npaBuiIbHO MEHbIIIE 3 3a/1ad,

Kaxxnas 3agada orieHUBaeTCs B 5 0asoB.
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MUHUCTEPCTBO HAVKHN U BBICIIETO OBPA3OBAHMSA POCCUMCKOU ®EJEPAIIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro 00pa3oBaHst
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue 14.05.01 SinepHble peakTOPbI 1 MATEPHAJIbI
OGpasosarenbHas  S[epHbIe peaKkTOPbI

nporpamMmma

Jucuunnuza JAnddepenunaibHbie 1 HHTErpaJibHble YPABHEHUS

KoMmiekT 3agaHuii 1Jis1 KOHTPOJIbHOM padoThbl Ne2

Tema: YpaBHenus Boiciinx crenenend. CUCTeMbl. Y CTOMYMBOCTD

Bapuanr 1

1. Pemmts ypaBHEHHE y"—y"—4y'+4y = (7-6Xx)e".
2. Pemmuts cuctemy

& =y+tg?t—1,

y=—x+tgl.

3. MHccnenoBars ycroitunBocTh mojoxenus: pasaoBecus (0,0), knaccupuuupoBaTb U HapuUCOBAaTh
(azoBbIil mopTperT.

{:i3:3:r;—2y,
y =4y — 6x.

4. Pemith cuctemy

T=Ax, A=

b ==
S R R
—_—

Bapuant 2

y' + 1y — 2y = 3xe®

1. Peuuth ypaBHEHHE

X=2x+y
y=—x+4y—e¢et

2. Pemmmtsb cucremy {

4. UccnenoBarh ycroiymBocTh nojoxeHus paBHoBecus (0,0), ximaccuduumpoBaTh M HapHUCOBAThH
(azoBbIil mopTperT.
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{ xX= x+y
y=-—2x+3y

5. Pemutsb cucremy

=4 —y— z,

y=z+2y—z,

t=x—y+2z
(A1 =2, =A3 =3)

Bapuant 3
" " ' 2
1. Peluuth ypaBHEHHUE y"'—y'—4y'+4y =x" +1.
2. Pemuts cucremy
{ X =2x—4y
y =x—3y+t?

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

{x=2y—3x
y=x—4y

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

z=y—2x—=z
(A1 =1, Az, 3 = £1).

Bapuanr 4

1. Pemnth ypaBHEHHE
y' — 3y’ + 2y = xcosx.

2. Permuth cucremy

& =y+tg?t—1,
y=—r+tgl

3. UccnenoBats ycroitunBocTh mosioxenus: papaosecust (0,0), kmaccubumpoBaTh 1 HAPUCOBATH
(ba30BBIii TOPTpET.

{:i::?):r:—2y,
7y =4y — 6.
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4. Pemutsb cucremy

=3z —y+ z,
y=z+y+z
z=4dx —y+ 4z

(Alzl,)\2:2,A3:5)

KpI/ITepl/ll/l H IIKaJIa OIICHUBaHUA

OueHka Kpurepum ouenkn

OT1iinyHO CTyneHT A0KEH MPABWIBHO PEHIMTh MUHUMYM 3 3a7a4u, U MOXKET
¢ 27 no 30 6asuioB OBITH clleIaTh HETpyObIe OMMOKHM B YETBEPTOH 3a1aue.

Xopoio CTyneHT AOHKEH MPaBWIIbHO PEIINTh MUHUMYM 2 3a71a4d, U MOXKET
¢ 21 o 26 Gamnos OBITH C/IeTIaTh HETPYObIE OMIMOKHU B TPEThEH 3a1aue.

Y 10BIETBOPUTEIIHHO CTyneHT JOJDKEH PEIInTh MPABUIILHO JIBE 3a/1a4H.
¢ 17 no 20 6amnos

HeynosnerBopurenbHo | CTYACHT pelini MPaBUIIbHO MEHbIIE 2 3a71ay;
¢ 0 1o 18 6amnos

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