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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.

ey 1 3agaun GpoHIA OLEHOYHBIX CPEICTB

Llenpto @DoHIA OLEHOYHBIX CPEACTB SBISETCS YCTAHOBICHHWE COOTBETCTBHS YPOBHS
HOATOTOBKH OOydYaromuxcs TpeOoBaHUSAM (heaepaabHOro TOCYAapCTBEHHOTO 00pa30BaTENLHOIO
CTaHaaprTa.

JIns  pocTtmkeHHWsT TOCTaBieHHON 1enu @DOHIOM OLEHOYHBIX CpPEACTB MO JTUCHUIUIUHE
«JluddepeHnpranbHble 1 UHTETPATbHBIC YPABHEHHUS» PEIIAIOTCS CIEAYIONINE 3a0a4u:

— KOHTPOJIb M YIPABICHHE IPOIECCOM MPUOOpETeHUsI OOy4aroUMMUCS 3HAHWH, YMEHHH H
HAaBBIKOB, IPCAYCMOTPCHHBIX B paMKax IIaHHOfI JUCHUIINHBI,

— KOHTPOJIb U OIIEHKA CTETIEHH OCBOEHHS KOMIICTEHIHH, TPEAYCMOTPEHHBIX B PaMKax JaHHON
JOUCIHMIIIINHEI,

— obecrieueHre COOTBETCTBUS PE3yJIbTaTOB OOydeHHs 3amadam Oymymield mpodeccHoHaIbHOMN
ACATCIIBHOCTH Y€pPC3 COBCPHICHCTBOBAHHUEC TPAIULIMOHHBIX W BHCAPCHHUC HMHHOBAIIMOHHLIX MCETOIOB
o0ydeHus B 00pa3oBaTeIbHBIN MPOIECC B pAMKaX JaHHOW JAUCIMIUINHBIL.



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
00yyYeHusn no oucuyuniune:

Kon HaumenoBanue Koa v HauMeHOBaHUE MHANKATOPA JOCTHKEHUS

KOMIIeTeHIHH KOMIEeTeHIIUH KOMIEeTeHIUH

OIlK-1 Crniocoben 3-OIIK-1 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
UCIIO0JIb30BaTh JUCLUIUIMH B IPO(QECCUOHANIBHOMN e TeIbHOCTH,
0a30Bble 3HAHUS METO/bl MATEMATUYECKOT0 aHAJIM3a U MOJICIIMPOBAHMS,
€CTECTBEHHOHAYYHbIX | TEOPETHUECKOTO U 3KCIIEPUMEHTAIBHOTO
JUCLUTUIMH B UCCIICIOBaHUSA
npoheccHOHaNbHOH V-OIIK-1 YMmeTs ucronp30BaTh OCHOBHBIE 3aKOHBI
ACATCIBHOCTH, €CTECTBCHHOHAYYHBIX JTUCIUIUTHH B TPO()ECCHOHATLHOM
IIPUMCHATD MCTO/IBI JIEATEIbHOCTH, IPUMEHSTh METOJIBI MATEMATUYECKOT O
MaTCMaTHHCCKOTO aHaJIM3a ¥ MOJICJTUPOBAHUS, TECOPETHYCCKOTO U
aHaln3a v HKCIEPUMEHTATBHOTO UCCIICOBAHUS
MOJICTHPOBAHHA, B-OIIK-1 Bnagers HaBbIKaMH UCIIOJIB30BAHUSI OCHOBHBIX
TCOPETHHECKOTo 1 3aKOHOB €CTECTBEHHOHAYYHbBIX JUCLUIUIMH B
IKCIICPUMCHTAILHOTO npoeCCHOHATBLHOMN eATETbHOCTH, TPUMEHEHHS
uecacnoBatA METO/I0B MaTeMaTHYECKOro aHaJIM3a U MOJIEIMPOBaHUS,

TEOPETUYECKOTO M SKCIIEPUMEHTAIBLHOTO HCCIIEIOBAHNUS

[1K-1 Cnoco6en 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
OIHCHIBAIOIIINE MaTepHuaibl, YeJOBeKa U OOBEKTHI OKPYKAIOUIEH Cpebl,
HEHTPOHHO- CHCTEMBI yueTa, KOHTPOJIS AIePHBIX MaTepUaIoB
pusmueckue V-IIK-1  VYmMerp  co3maBaTh  TEOpETHYECKHE U
NPOLIECCHI B MaTeMaTU4YeCKHe MO B Tpo(ecCHoHanbHON 00IacTH
peaxTopax, HpOUCCChl | B_ITK-1 BnameTs HaBBIKaMH paGOTHI C COBPEMEHHBIMH
THAPOAMHAMHUKI 1 pacyeTHBIMU IPOrPaMMHBIMH CPEJICTBAMHU
TEIIOMACCONIEPEHOCA
B aKTHUBHBIX 30HaX
WJIU BO3JEHCTBUE
MOHU3UPYIOIIETO
U3Iy4EHHUs Ha
MaTepHabl, YeIOBEKa
U OOBEKTHI
OKpY>Karolleu Cpeibl,
CHCTEMBI yueTa,
KOHTPOJIS SIIEPHBIX
MaTepHaJoB

VKE-1 Cnocoben 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
UCTIOIB30BaTh 3HAHUS | TUCIHILINH, METO/IbI MATEMAaTHIECKOTO aHAIN3a U
€CTeCTBEHHOHAYYHBIX | MOJEIMPOBAHUS, TEOPETHUECKOTO U
JVCTIATUTHH, IKCIIEPUMEHTAITBHOTO HCCIICIIOBAHUS
HPUMECHATH MCTOJIBI V-VKE-1 ymeTh: HCIIONB30BaTh MATEMATUYECKHUE
MaTeMaTuieCcKoro METOJIbl B TEXHUYECKUX MPHIIOKECHUSIX, PACCUUTHIBATh
aHajn3a n OCHOBHBIE YHCIIOBBIE XaPAKTEPUCTHKU CIy4aiHbIX
MOZCINPOBaHN, BEJIMYUH, PEIIaTh OCHOBHBIC 3a1a4 MaTEMATUUECKOU
TCOPETHHCCKOTO H CTaTHUCTUKH; pEIIaTh THIIOBbIC PACUETHHIC 331a4H




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

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

JAHHBIX, METOJIaMH pabOThI ¢ IPUKJIIAJAHBIMU
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 GOpMUPOBAHUS KOMIIETEHILIUU B MIPOLIECCE OCBOCHUS TUCIUTUIUHBI:
- Ha4YaJdbHbIi 3Tam — Ha 3TOM 3Tamne (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBaMBalOTCSI OCHOBHBbIE KaTeropuu, (opmupyrorcs 6azoBble ymeHus. CTyneHT
BOCIIPOM3BOAMT TEPMHUHBI, (PAKThI, METOBI, IIOHATHS, IPUHIIUIIBI U IPABMIIA; PEIIacT YIeOHbIC 3aaun
o o6pasiy;
- OCHOBHOM »Tan — 3HaHWS, YMEHHUS, HaBbIKM, obOecreuuBarouiyie (HOpMHUPOBAHHE KOMIIETEHLUHU,
3HAQUUTEJILHO BO3pACTalOT, HO €UI€ HEe JOCTUrarT HUTOroBbIX 3HaueHW. Ha 3ToM 3rtame cryaeHT
OCBaMBaeT aHAJIUTHYECKHUE JACHCTBUS C NPEIMETHbIMU 3HAHUAMU [0 JUCUUIUIMHE, CIOCOOEH
CaMOCTOSITENIbHO pelaTh yueOHbIe 3a/1a4, BHOCS KOPPEKTUBHI B aNTOPUTM JIEHCTBUM, OCYIIECTBIISSA
KOPPEKIIHIO B X0/1€ padOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepIIAKIIMH 3Tall — HA 3TOM 3Tale CTYAEHT JOCTUraeT MTOTOBBIX IOKa3aTesiel MO 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBAaUBAET BECh HEOOXOAMMBI 00bEM 3HAHHIA, OBJIA/IEBAET BCEMU YMECHUSMHU U
HaBbIKaMU B cepe 3asBieHHON komrieTeHIH. OH cmocoOeH HCIOJIb30BaTh 3TH 3HAHUS, YMEHUS,
HAaBBIKYU IPU PELLIEHUH 33/1a4 MOBBIIIEHHOMN CJI0)KHOCTH U B HECTaHIAPTHBIX YCIOBUSX.

Otanbl  (QOPMHUPOBAaHUS KOMIETCHIIMH B XOJ€ OCBOCHHUS JUCIHIUIMHBI OTPaXKalTCi B
tematndeckom miane (cm. PIT/T).

1.3. Cs3b Mexkay (popMupyeMbIMH KOMIIETEHIIUAME U GOpMaMU KOHTPOJISI HX OCBOEHUS

Nei/m| Kontpoaupyemsbie HNaankaTop 10CTHKEHHUSA HanMeHOBaHUE OLIEHOYHOT O
pa3faensl (TeMbl) KOMIIeTeHIIN U Cpe/CTBa TeKylei n
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
yYpaBHEHUs 3-I1K-1; V-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 ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUSA IMPOrpaMmMbl OTUCHUIIJIMHBI ABJIAKOTCA C(l)OpMHpOBaHHBIC KOTHUTUBHBIC ACCKPUIITOPBI «3HATH», «KYMCTbH)»,

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

M3yUYEHUS TUCIMILIMHEI 10 STaaM B paMKax pa3IMYyHOr0 BUAA yUeOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMITIETEHIIMN Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

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 1eMOHCTpUpPYeET CBOOOIHOE 00J1ajaHne
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
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE & npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiy, OoibIIeil m0ieil | caMOCTOSTENHHO HAMIEHHBIX TEOPETUUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 70-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHO
IToporoBwlii PenponykruBHast CryneHt JIEMOHCTPHPYET BIIQJICHHC 65-69 D/Y noBnerBopuTenbHO/
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
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B Heszaureno

CTAHJAPTHBIX CUTYyalludX.




OrneHnBaHUE Pe3yNbTaTOB O0YYEHHUS CTYIEHTOB MO JUCIUIUIMHE OCYIIECTBISETCS MO PETIaMEHTY
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 cPOPMUPOBAHHOCTH KOMITETEHINH
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 NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NnpOOBUHYMbLUL NnOpO208bIl
Nnopo2oawlil NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO TMOPOroOBbIN HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. Meroauyeckne MaTepHaJibl, ONpeAesiomMe MPOUeAyPbl OLEHUBAHUSI 3HAHMIN, YMeHMId,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TaNbl (JOPMUPOBAHUA KOMIIETEHIUH

— UWrorosas arrecranus MO JIUCUUIUIMHE SIBJISETCS MHTErPajbHBIM II0Ka3aTeleM KayecTBa
TEOPETUYECKUX U TMPAKTUYECKUX 3HAHUM M HABBIKOB OOYYAIOIIMXCS IO AMCLUUIUIMHE H
CKJIa/IbIBAETCSI U3 OLIEHOK, MOJIYYEHHBIX B X0J1€ TEKYILEH 1 IPOMEKYTOUHON aTTECTALUU.

— Texymas arrecranusi B CEMECTpe MPOBOJUTCS C LEIbI0 OOECIEYEHHs] CBOEBPEMEHHOMU
oOpaTHOW CBSI3U, JUISI KOPPEKUIUH OOyuYeHHs, aKTUBU3ALMM CaMOCTOATENbHON paboTh
o0ydJaronmxcsi.

— IlpomexyrouHass aTrectauus MpelHa3HayeHa Uil OOBEKTUBHOTO TOATBEPKACHUS U
OLIEHUBAHMs JIOCTUTHYTBIX pE3YylbTaTOB OOYyYEHHUS TIOCIE 3aBEpIICHUS U3yYEHUS
JTUCIUIIAHBI.

— Texymas arrecranus ocyIlecTBIsSETCs J1Ba pa3a B CEMECTp:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcss B JEKTPOHHYIO BEJOMOCTh HE
no3jHee 8 Henmenw y4yeOHOro ceMmectpa. Bkitoyaer B ceOsi OLIEHKY MEpONpUATHIN
TEKYIEro KOHTPOJS ayJUTOPHOM M CaMOCTOSTEeNbHOW paboThl oOyyaromerocs o
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. BritouaeT B ce0si OLIEHKY MepONpuUATU
TEKYyILIEro KOHTPOJS ayAMTOPHOW M CaMOCTOSITEIbHON pPabOThl OOydarolerocs Io
pasnenam/TeMaM y4eOHOU TUCIUILIIMHEL ¢ 9 o 16 Henmemnto yueOHOTO cemecTpa.

— PesynbraTel Tekyiied M NPOMEXKYTOYHOM aTTeCTallMM MOJBOASTCA MO IIKaje OallIbHO-
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
KonTpoJabHasi 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 3aCUUTHIBACTCS, B IPOTUBHOM CIIy4ae 00y4arOIIUHCs
JOJDKEH JIMKBUIMPOBATh IOSBUBLIYIOCS — AKaJEeMHUYECKYI0 3aJ0/DKEHHOCTh [0 TeKylled WM
MPOMEKXYTOUHOW arrecTannud. MHHMMaNIbHOE KOJWUYECTBO OajioB 3a TEKYIIyI0 aTTEeCTalHio, B T.U.
OT/EJIbHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO arTecTauuto cocrasisger 60% ot
COOTBETCTBYIOLINX MaKCUMAaJIbHBIX OAJIOB.

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



MUHUCTEPCTBO HAVKHU U BBICHIETO OBPA3OBAHMSA POCCUUCKOU ®EJEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXKJAEHUE BbICLIEIO OBPA3OBAHHUA

«HaumoHanpHBIH UCCNENOBATENbCKUU AACEPHBIU YHUBepcUuTeT « MUDU»

OOHMHCKMI MTHCTUTYT aTOMHOV 3JHepPreTUMKM —
drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHaIbHBIV VcciIeoBaTeIIbCKI siiepHbIV yHUuBepcuTeT « 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 ypoBHsa ooyuenHoctn YMETD

Haiioume pe3onveenmy unmezpanvhozo ypasnenus Ppedzonvma,

y(x) = 1 j K (x, 0y (©)dt + £ ()
0

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

CocraBurens A.B. Bypobun
(moanuce)

HavansHuk otnenenus J.C. Camoxun
(moanuce)

« » 20 .




KpuTtepun n mkajna oneHUBaHUs

Onenka Kpurepun onenkn

OTJIINYHO CTylleHT NOJIKEH:

36-40 - IPOAEMOHCTPHUPOBATH TITYOOKOE U IPOUYHOE YCBOCHHE 3HAHU
IPOrpaMMHOT0 MaTepHaa;
- HCYEPIIBIBAIOILIE, TOCIIEA0BATENFHO, 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 MOJTHOE 3HAHUE MPOrPAMMHOTO
Marepuaa;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUECKUX MTOHSITHIA;
JOCTaTOYHO MOCIIEI0BATEIHHO, TPAMOTHO M JIOTHYECKH CTPOIHO
u3Narath MaTepua;
- IPOAEMOHCTPHUPOBATH YMEHHE OPUEHTUPOBATHLCS B JIUTEPATYPE;
- YMETb CIeNaTh JOCTATOUHO 0OOCHOBAHHBIE BBIBOJIBI 10 M3JIaTaeMOMY
MaTepHany.

Y 10BNETBOPUTEIBHO CTyneHT JOMKeH:

24-29 - IPOJIEMOHCTPUPOBATH O0IIIee 3HAHNE U3YIaeMOT0 MaTepUaIIa;
- IOKa3aTh 001Iee BiIaJeHIE MOHATHITHBIM annapaToM JUCIUILINHBL,
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOU M3IIaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO IPOTPaMMO yueOHYIO
JUTEPaTypy.

HeynosnerBoputensno | CTyAeHT I€MOHCTPUPYET:

23 1 MeHbIIIe

- HE3HAHUE 3HAYNUTEIIBbHOM YaCcTU IPOrpaMMHOI0 MaTepHaa;

- HE BJIaJICHNE MTOHATUIHBIM annaparoM JUCHUTLINHBI;

- CyILIIECTBEHHbIE OLUIMOKU NPU U3JI0KEHUHN YUeOHOT0 MaTepuana;
- HEYyMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
U3JIaraeMoro BOIpOcCa;

- HEYMEHHE JIe1aTh BbIBOJIBI 110 M3J1araéMOMY MaTepHally.




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)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hamnpasnenue 14.05.01 SinepHble peakTOpbl M MATEPHAJIBI

OopasoBarenbHas  SInepHbIe peaKTOPbI

IporpaMma

Jucuummza JuddepeHunanbHble M HHTErPAJbHbIC 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
IIOCTPOEHHUS 110JI HanpasyieHui. CTallMOHApHbIE PELICHHUS.

5. YpaBHEHUs C Pa3ACIAIOLIMMUCS NEPEMEHHBIMH. MeTo/ pelleHus YpaBHEHHMH ¢ pa3ielisiolUMUCs
IIEPEMEHHBIMH.

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

7. YpaBHeHUs B NOJIHBIX tuddepenmanax. MHTerpupyromuii MHOXXNTEb.

8. Jlunelinble ypaBHeHUs 1 mopska.

9. Vpasuenus bepaysmm.

10. YpaBuenus Pukkatu.

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

12. JluneiiHple  ypaBHEHHS BBICIIMX TOPSAKOB. OJHOPOAHBIE YpPaBHEHHS C  IOCTOSHHBIMH
kodpduurenTamu. OCHOBHbIE CBOMCTBA PpEHICHUH JHMHEHHBIX OJHOPOIHBIX  YpaBHEHHIA.
dyHaMeHTaIbHBINA HA0Op pelieHu.

13. HeoqHOopoaHbIE YpaBHEHUS BBICHIMX MOPSAKOB C MOCTOSTHHBIMH K03( duiieHTaMu. MeTo]| Bapuaiiu
MOCTOSIHHBIX. MeTo/] HeonpeieNeHHbIX KO3((QUIIEHTOB.

14. Cuctembl ypaBHEHMI NEPBOro MOPSAKAa C MOCTOSHHBIMU KodpduiueHtamu. OCHOBHBIE CBOICTBa
peLIeHU I JIMHENHBIX OJTHOPOIHBIX CHCTEM.

15. HeonHopoaHble CUCTEMBI C MOCTOSIHHBIMU Kod(duuueHTamu. MeTol BapHallMM IMPOU3BOJBHBIX
MTOCTOSIHHBIX M METOJ] HEONPEEIEHHBIX KO (UIIUEHTOB.

16. YcroitunBocTh. MccnenoBanue YCTOWYMBOCTH ITOJOXKCHHUS PABHOBECHS dYepe3 JIMHEAPH3AIHIo.
da30Bble MOPTPETHI CUCTEM 2X2 € MOCTOSHHBIMU KoddduuueHtamu ((PoKyc, LEHTp, Ccemio, y3ed,
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 DpenronbMa. AnbTepHaTuBa
O®pearonapma. MTepupoBaHHbIE A/Ipa U PE30JIbBEHTA.

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

PE30JIbBEHTA.
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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
«Ha1moHaIbHBIV McciIeoBaTe IbCKI sIepHbI yHUBepcuTeT « MUDV»

(IATD HUSTY MU®U)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue 14.05.01 SinepHble peakTOPbI 1 MATEPHAJIbI
OGpasosarenbHas  S[epHbIe peaKkTOPbI

nporpamMmma

Jucuunnuza JAnddepenunaibHbie 1 HHTErpaJibHble YPABHEHUS

KomiuiekT 3agaHuid 1J1s1 KOHTPOJIbHOM padoThl Ne 1

Tema ypaBHEHUsI IEPBOTO MOPSIIKA

BapuanTt 1

1. xdx — ydy = yx*dy — xydx.

2

2. 2y=Y 4+8).8
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 = (xdy + ydx)/1 + y2.

6.
Bapmuanr 2
1. Y1+ y2dx+4x2ydy =0.
L X? + xy—3y2
: X2 —4xy

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

11



=

o1

4. 3(xy'+y)=y’Inx, y(1)=3.

xy+1
X’ X
6. y(x+y)dx+ (xy+1)dy=0

5. L dx dy = 0.

Bapuanr 3
2xdx — ydy = yx*dy — xy“dx.
(X+y)dx—xdy =0

' y 2
—=X", 1)=1.
3. y+2X <y

’ _ —X 2 _
. 2(y'+xy)=(1+x)e"y*, y(0)=2.
(Zx—l—%)dx—(Zy—l)dy:O.
e X X

6. Y(Y*+Ddx+x(y>—x+1)dy=0
Bapmuanr 4

xydx + (x+2)dy =0
2
ay =L +10Y 45
X X

Xy +y =2x°
y'-y=xy*, y(0)=L1

. (x2 —4xy—2y2)dx+(y2 —4xy—2x2)dy:0.

ydx — xdy = 2x3 - tan%dx

Bapuanr 5

1. Yy(4+e*)dy—e*dx =0.

2. Xy =2\X* +y* 4.

3. Xy —3y=x°

12



4. 2(xy'+y)=xy*, y(l)=2.
5. 2(3xy” +2x°)dx +3(2x°y +y* )dy =0.

6. yidx+ (e*—y)dy =0

KpuTtepun n mkajna oneHuBaHus

OuneHka Kpurepum ouenkn

OT1iinyHO CTyneHT A0KEH PaBWIbHO PEUINTh MUHUMYM 5 3a1ad.

¢ 27 no 30 6asuioB

Xopomo CTyneHT A0KEH NPaBWIbHO PELIMTh MUHUMYM 4 3ajauu.

¢ 21 no 26 OGasuioB

Y 10BIETBOPUTEIILHO CTyneHT AOKEH PelnTh IPaBUIILHO TPU 3a/1a4 U, BO3MOXKHO,

¢ 17 no 20 GasuioB

cenaTh HerpyOble OIIMOKY ellle B OJIHOM 3a/1aye.

HeynoBneTBopuTeabHO
¢ 0 o 18 6amnos

CryneHT pewui npaBuiIbHO MeHbIe 3 3a/1ay;

Kaxmas 3agaua oreHUBacTCd B 5 0ajjioB.
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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)

OTAEJIEHUE SAJEPHOU ®U3UKU U TEXHOJIOTUH

Hanpasnenue 14.05.01 SinepHble peakTOPbI 1 MATEPHAJIbI
OGpasosarenbHas  SIepHbIe peaKkTOPbI

nporpamMmma

Jucuunnuza JAnddepenunaibHbie 1 HHTErpaJibHble YPABHEHUS

KoMmiekT 3agaHuii 1Jis1 KOHTPOJIbHOM padoThbl Ne2

Tema: YpaBHenus Boicinx creneneid. CUCTEMBbI. Y CTOMYMBOCTD

Bapuanr 1

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

& =y+tgit—1,

4y =—r+tgl.

3. HUccnenoBare ycroitunBocTh monoxkeHus paBHoBecus (0,0), xkimaccuduimpoBath ¥ HapuUCOBAThH
(ba30BbIii TOPTpET.

r=35—24,
y = 4y — 6.

4. Pemnth cucremy

0 1 1
r=Ax, A= 1 0 1
2 21
Bapuanr 2
u’ L — 2y = Jre®
1. Pemuts ypaBHEHHE Y Y Y =
XxX=2x+y

2. Pemnts cucremy {

y=—x+4y—et

4. UccnenoBath ycroiduBocTh mosiokeHust paBaoBecus (0,0), xkiaccuduiupoBath ¥ HapHUCOBAThH
(hazoBbIil MOPTpET.
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{ xX= x+y
y=-—2x+3y

5. Pemutsb cucremy

d=ddw—y—z,
i =a+ 2y — =z,

= —y+ 2z
[:’hl :21 .}L'_J:}I.:j:g]

Bapuant 3
1. Pemuts ypaBHEHHE Y=y =4y +4y =X +1.
2. Pemutsh cucremy
{ X =2x—4y
y =x—3y+t?

3. UccnenoBath ycToiunBocTh nojoxenus pasHosecus (0,0), kmaccupuuupoBarh 1 HAPUCOBATH
(ba30BbIii TOPTpET.

{x=2y—3x
y=x—4y

4. Pemuth cucremy
r=2x4+2z—y,
4 = + 2z,

f=y—2r—=z
(A1 =1, Ag 5 = £i).

Bapuanr 4

1. Pemrnth ypaBHEHHE
y' — 3y + 2y = xcosx.

2. Pemuth cucremy

& =y+tg?t—1,
y=—x+tgt.

3. HccnenoBare ycroitunBocTh monoxenus: papHosecust (0,0), kmaccupuumpoBath 1 HAPHCOBATH
(azoBbIil mopTpeT.

{ =3z —2y,
y = 4y — 6.

15



4. Pemutsb cucremy
T=3r—y+ =z,
y=2x+y+z,
z=4dx—-y+4z
(A1 =1, A2 =2, A3 = 5)

KpnTepun H IIKaJIa OIICHUBaHUA

OueHka Kpurepum ouenkn

OT1iinyHO CTyneHT A0KEH MPaBWIBHO PELIMTh MUHUMYM 3 3a7jaui, U MOXKET
¢ 27 no 30 6asuioB OBITH clleJIaTh HErpyOble OIMMOKHU B YETBEPTOH 3a1a4e.

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 JODKEH PEIInTh MPABUIILHO JBE 3aIaUH.
¢ 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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