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1. HEJIU U 3AJAYU OCBOEHUA AUCIUITJIMHBI (MOAYJIA)
1.1. Ilesb OCBOEHUs JUCUMILIMHBI (MOAYJIs1)

[lenpl0  OCBOGHMS AMCLUMIUIMHBI ~ SIBJSIETCS  TOATOTOBKA  CTYAGHTOB K  BBINOJIHEHUIO
npodecCHOHATIBHBIX 3a7ad B paMKax TPYIOBOW ESATENBHOCTH MO MPOQEeCcCHOHATBHBIM CTaHAAPTAM
40.011 «IIpoBenenue Hay4HO-HCCIEIOBATEIBCKUX M OINBITHO-KOHCTPYKTOPCKUX pa3padbotok» u 06.001
«[IporpammucT» B pamkax 0000IIEHHBIX TPYIOBEIX GYyHKIMHA «[IpoBeneHre HaydHO-HCCIe0BATEIbCKIX
U OTBITHO-KOHCTPYKTOPCKHUX pa3pabOTOK MPU MCCIEOBAHUN CAMOCTOATENBHBIX TeM», «OcCyIiecTBiIeHne
HAy4YHOTO PYKOBOJCTBA B COOTBETCTBYyIOUIeH oOmacTu 3HaHWi», «Pa3paboTka TpeOOBaHMI U
POEKTUPOBAHKE MPOTPAMMHOI0 0OecreueHus» 1 U3y4eHHE TEOPETHUECKUX M MPAKTUUYECKUX METO/I0B
(bYHKIIMOHATIBHOTO aHAJIH3A.

1.2. 3ajayM oCBOeHUs AUCLMIIMHBI (MOAYJIA)
[TpruMeHeHne METO/I0B M CPEACTB (PYHKIIMOHAIBHOTO aHAIN3A IIPH PELICHUN MH)KEHEPHBIX 3a/1a4.

2. MECTO AUCHUIIIMHEI (MOAYJIAA) B CTPYKTYPE OBPA3OBATE/IbHOM
ITPOI'PAMMDBI

Juctunnmna «OyHKIMOHATBHBIN aHAIN3)» OTHOCUTCS K 00s3arenbHoi yactu OI1 BO.

Jucnunnuua OGasupyercss Ha CIEAYIOMUX AUCHUIUIMHAX: «MaTeMaTuyecKkuil — aHaIu3»,
«duddepennmansupie ypaBHeHUS», «JIMHEWHas anreOpa W aHAIMTHYECKAs TECOMETPHS» IPOTPaMMBI
OakanaBpuata B 00beMe Kypca 1o crnenuaibHoctu 01.03.04 «IIpuxnagnas maremMaTukay.

Pe3ynbrarel 0OydeHusi, MOJTyYEHHBIE MPU OCBOCHUU AMCIMIUIMHBI, HEOOXOIUMBI MPU W3yYECHUU
CIIEYIOIINX TUCIUIUIMNH «AHaNU3 BpEeMEHHBIX psAAoB», «HayuHo-uccrnenoBaTenbckas paboTa» W MpH
BBITIOJIHCHUH BBIMTYCKHOM KBaTU(UKAITMOHHOM PaOOTHI.

PabGouass mporpamma auCHUIUIMHBL «DYHKIUOHAIBHBIM aHAIW3» Il WHBAJIUIOB W JIMI[ C
OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbsI pa3padaThiBaeTCd MHANBUAYAIBHO C YIETOM OCOOCHHOCTEM
MCUXO(U3UYECKOTO PA3BUTHUS, HHIUBUIYATbHBIX BO3MOXXKHOCTEH W COCTOSHHS 3J0POBBS TaKUX
00y4aromxcs.

3. KOMIIETEHIIUHX OBYYAIOLIETrOoCA, #OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCLHUIIJIMHBI (MOAYJIA)

[Tponiecc m3yueHust aucHUIIUHBl «DYHKIMOHAIBHBINA aHAIM3»» HANpaBiieH Ha (OPMHPOBAHUE
aneMeHToB obmienpodeccuonanpaoi komnereHmu OITK-2 u npodeccronanshoii kommerennuu [TKC-1
B coorBercTBUM ¢ OIl BO no nanpasnenuto noarotoku 01.04.04 «IIpukinagHas MaTeMaTUKay.

Tabmuma 3.1 — ®opMupoBaHrie KOMIETEHIINI TUCIUTUIMHAMHU

Kon xomnerennny / HammMeHOBaHHE CemecTpb! OPMUPOBAHUS AUCIUTUINHBI
JMCIUTUIAH, (POPMUPYIOLIUX Komnerenunu 6epyrest u3 YII o HanpaBiIeHUIO TOITOTOBKH
KOMITETEHIIMIO COBMECTHO Marucrpa

1 [ 2 [ 3 | 4

OIIK-2

Teopus ynpasneHus

v
Jloruka u apXuTeKTypa BIYUCIUTEIbHbIX Cpell v

DyHKIHOHAJIBHBINA aHaJIN3 4

IIpenmumnnoMHas npakTHKa

ANAN

Brimosnenue u 3amura BKP

IIKC-1

ACHMITOTHYECKUN aHAINA3 v

MopenupoBanue B cpeae LabView v

DyYHKIMOHAJIBHBIN aHAJIU3 v

OnTtuManbHOe YIipaBJIC€HUEC TUHAMUYICCKUMHA
CUCTCMaMH

Heuetkue MOACIN

ANAN

Amnanuz BPEMCHHBLIX psA10B

Hay4Ho-nIpon3B0ICTBEHHAs IPAKTHKA v

Brmonnenne u 3ammura BKP v

HCpC‘-ICHL IIaHUPYCEMBIX PE3YJIbTATOB O6y‘{eHI/IH 0 AUCHUIIIINHE (((DYHKHHOHaHBHLIﬁ aHaJInu3»

4



COOTHECEHHBIX C IJITAHUPYEMBIMH pe3ynbTaramu ocBoenus Oll, mpencrasnen B Tabdm. 3.2.

Ta6m/1ua 32— Hepequb IUIAHUPYCEMBIX PE3YJIbTATOB 06yquI/1;1 Mo AUCHUINIMHE, COOTHECCCHHBIX C INIAHUPYCMbIMU

e3ynbTaramu ocBoeHus Ol

Kon Kona n nammeHnoBanue
1 HAaUMEHOBaHHUE WHIUKATOPA JOCTHKCHUS [TmaHupyemble pe3yabTaThl O0YUCHHUS IO AUCITUTLTHHE
KOMIICTCHITUU KOMITETCHITUH
OIIK-2 HOIIK-2.1. U3y4aet Buapl | 3HaTh: OCHOBHBIE YmMmerb: npUMEHATH Baagerb: Metonamu
Cnocoben MOJIeTIeil MPOoLIecCOB U BHJIBI MOJICJICH COBPEMEHHBIE paccMoTpeHust
pa3pabartbeIBaTh U CUCTEM, COBPEMEHHBIE MPOLIECCOB U MaTeMaTHYECKUE MoJeNiell  MpoleccoB
pa3BHUBaTh MaTeMaTHUYeCKHUe MPUEMBI, | CHUCTEM, TIPUEMBI, METOJIBI U u cucTeM,
MaTeMaTHYeCKue METOJIbI K CITOCOOBI COBPEMEHHBIE CIIOCOOBI COBPEMEHHBIMHU
METOIbI (hopmanmzanu 00BEKTOB, | MaTeMaTHIeCKHe (dhopmanmzarm MaTeMaTHYECKUMHU
MOJICITUPOBAHUS TIPOIIECCOB, SBICHUHN H TIPUEMBI, METOJIBI U | OOBEKTOB, MIpUEMaMH,
00BEKTOB, TIPOIIECCOB CHOCOOBI X peaNn3alii. | CIIOCOOBI MIPOIIECCOB, SBJICHUN | METOHAMU u
U CHCTEM B 00J1aCTH (hopmanmzaumn crocobamu
npogeccnOHaTBHOM 00BEKTOB, (dopmanmzanym
JIeITeIbHOCTH TIPOIIECCOB, 00BEKTOB,
SIBIICHUM U MPOIIECCOB, SIBICHUI
CIIoco0OBI UX n cmnocobamMm  ©X
peanuzanuu peanuzanuu
[IKC-1 UIIKC-1.1. Usygaet 3HaTh: OCHOBHEIE ¥Ymernb: npoBOIUTH Baangern:
Cnoco0eH poBOIUTH OCHOBHBI€ MIPUHIIMIIHI, MIPUHIIHIIBI, CHCTEMHBIN aHaIN3 CITOCOOHOCTHIO
CHCTEMHBIN aHAIU3 METOZBI U CPEICTBa METO/IbI 1 TIPOIIECCOB B TIPOBOIUTH
MIPOIIECCOB B YCIIOBHAX | YIPABJICHUS MPOILIECCAMU cpencraa YCIIOBHSX CHCTEMHBI  aHaIu3
HEOIPeeICHHOCTH U U CHCTEMaMU B YCIOBUSAX | YIpaBJICHUSA HEOIIPEeIICHHOCTH U | TPOIIECCOB B
pHcKa HEOIPeeICHHOCTH U mpoIeccaMu 1 pHucka YCIIOBHAX
pHcKa. CHCTEMaMH B HEOIPEeIICHHOCTH U
YCIOBHAX pHuCKa
HEeOoTpeeIEeHHOCTH
Y pHCKa.
4. CTPYKTYPA U COAEPXXAHHUE JUCLHUIIJIUHBI (MOAYJIA)
4.1 Pacrlpe,qenelme TPYAOEMKOCTH [JUCIHMIUIMHBI IO BHAaAM pa60T mo
ceMecTpam

OO6mas TpyA0eMKOCTh AUCIMILTUHBI cocTaBisieT 4 3ad. ea. uinn 144 gaca, pacrnpeneneHue 4acoB

1o BUJaM paboT Mo ceMecTpaM TpeAcTaBieHo B Tabdmuie 4.1.

Tabmuma 4.1 — Pacnpenenenue TpyAO€MKOCTH IUCHMIUIMHBI 1O BHAAM padOT IO ceMecTpam Jjist

CTY/IEHTOB OUHOM (hOpMBI O0yUEHHS

TpyaoeMKoCTh B 4ac

Bun yue6HO# paboThI Bcero B 1.4. o cemectpam
yac. 2 ceMecTp
C UCIIOJB30BaHUEM HJIEMEHTOB JICKTPOHHOI'O
dopmar u3ydeHus AUCIHUIUINHBI
o0y4deHus
O01mas TPyA0EMKOCTh AUCIMIIIMHEI 10 yUeOHOMY IUIaHy 144 144
1. KonrakTHas padora: 58 58
1.1. AynuropHasi pagoTa, B TOM YHCJI€: 52 52
3aHsATHs JieKInoHHoro Thna (JI) 8 8
3aHATHS ceMuHapckoro Tuma (I13 — cemMuHaphl, MpakTHYecKne 20 20
3aHATHUS U AP.)
nabopartopHsle pabotsl (JIP) 24 24
1.2. BHeayauTopHasi, B TOM YHcJe 6 6
KypcoBast padbota (npoekt) (KP/KIT) (koHCynpTaINS, 3a1IUTa)
TEKYIIUI KOHTPOJIb, KOHCYJIbTAIIMN M0 AUCIUILUINHE 4 4
KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTposie (KPA) 2 2




TpynoeMKocTs B yac

Bun yue6HOM paboThI Bcero B 1.4. no cemectpam
yac. 2 cemecTp

2. CamocrosTenabHas padora (CPC) 86 86
pedepat/acce (MOArOTOBKA)
pacuérHo-rpaduyeckas padora (PI'P) (moarotoska)
KOHTpOJIbHAs paboTa
KkypcoBas pabora/mpoekt (KP/KII) (moaroroBka)
CaMOCTOATENbHOE N3yUEHUE PA3/IeIOB, CAMOIIOATOTOBKA (IIpopadoTka
¥ IOBTOPEHHE JICKIMOHHOTO MaTepHaia H MaTepraia y4eOHHKOB U 50 50
y9e0HBIX TOCOOHH, TOATOTOBKA K TAOOPAaTOPHBIM U IPAKTHIECKUM
3aHSTHAM, KOJUIOKBHYM H T.J.)
IToxroToBka K sK3aMeHy (KOHTPOIJIB)™* 36 36
[ToxroToBKa K 3a4eTy / 3a4eTy ¢ OIEeHKOH (KOHTPOIIb)

4.2 CoaeprxaHHe JUCHHUILIMHBI, CTPYKTYPUPOBaHHOE MO pa3jesiaM, TeMaM

Tabnuna 4.2 — CoaepkaHue AUCHUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM, JIJIsl CTYACHTOB O4YHOM (OpMBI

o0OyueHus
Bunbl yuedHoii padoThI
(4ac)
IInanupyemsie
(KOHTpOJIUpYeMBbIe) Konraktnas = m
pe3yJabTaThl paborta S
ocsoenus: ko VK; HaumeHoBaHue 2 @ 5 g Bug CPC
OIIK; TIK pas/ieioB, TeM : g E E’ ua
HHIAHKATOPBI s = z § £l g o
JAOCTHKEHUS 2158 8| 85
KoMIeTeHIuii S |28 23 Z S
S EF| Sz
= =
1 2 3 |4 5 6 7
2 cemecTp
20I1K-2 Pasgen 1. MuTerpanbHbie ypaBHeHus Boabteppa n @pearoanpma
HOIIK-2.1 Tema 1.1. UnTerpanbusle ypaBHeHus: BoabTeppa. 1 1 [HoaroroBka k
Tema 1.2. Pe3onpBeHTa HHTErPAILHOTO YPABHEHUS 1 2 JIEKLIUAM
TKC-1 BonbTeppa. [6.1.1]
UIIKC-1.12 Tema 1.3. Pemenue ypapHenuii BonbTeppa 2-ro poja ¢ 1 2
BBIPOXKJCHHBIM SJIpOM. MIHTerpaibHble ypaBHEHHUS
BoabTeppa tuna cBEPTKHU.
Tema 1.4. [loctpoenue ¢pyHkunu ['puna 11g oObIkHOBEHHBIX | 1 2
JudepeHInaIbHbIX YpaBHEHUIH
Tewma 1.5. nTerpansHeie ypaBHeHHs Ppearoabma. 1 1
Tema 1.6. [TocTpoeHne pe30IbBEHTH! YPaBHEHUS 1 1
@penronbma 2-ro poia MpH MOMOIIN TOBTOPHBIX sIIEp.
Tema 1.7. XapakTepuCcTUUYECKUE YUCIIA U COOCTBEHHBIC 1 2
(GYHKIMM MHTETPAILHOTO ypaBHeHHs Dpearosibma st
MHTETPAIBbHBIX YPaBHEHHUH C SApaMHU: BHIPOKICHHBIMH,
CUMMETPHYHBIMH, 3aBUCSIIIIMHU OT Pa3HOCTH apryMEHTOB.
Tewma 1.8. AnprepHaTuBa @penrompma. 1 1
[paktraeckas pabora Ne 1. CBs3bp MeXIy THHEHHBIMU 2 2 [oxroroBka
1 epeHInanbHBIMI YPaBHEHUSIMA U WHTETPabHBIMU MPaKTHIECKAM
ypaBHEeHHsIMH Bonbreppa. 3aHATHAM
[6.2.1], [6.2.2]
[pakTryeckas padora Ne 2. Pe3opBeHTa HHTETPAIEHOTO 2 3
ypaBHeHus1 Bousbreppa.
IMpaktuyeckas padora Ne 3. [Toctpoenne pyHnkuuu ['prna 4 3
JUI OOBIKHOBEHHBIX TN (EpEeHITNATBHBIX YPaBHEHHH.
[IpaxTrueckas pabora Ne 4. Pemenne ypaBHeHUit 2 3
BonbTreppa 2-ro poaa ¢ BEIPOXKICHHBIM SAPOM.
IMocTpoeHue pemienns ypaBHeHust BosibTeppa BToporo poja
METOJIOM T10CIIEI0BATEIbHBIX MPUOIMKESHUIH.
WHrerpanbHble ypaBHeHUs BosbTeppa Thna cBEPTKU.
IMpaktuyeckas padora Ne 5. [TocTpoeHne pe30bBEeHThI 2 3

ypaBHeHus ®pearoasma 2-ro poja npyu HOMOIIN
MIOBTOPHBIX sizep. Merox onpenenureneii @penroasma.
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[MpakTuyeckas padbora Ne 6. HTerpanbhble ypaBHEHUS
@pearonabMa ¢ BBIPOXKICHHBIM SPOM.

[TpakTryeckas padora Ne 7. XapakrepucTuyecKue 4nucia u
cOOCTBEHHBIE (PYHKIIMM MHTETPAILHOTO ypaBHEHHUS
@penrompma 11 OJHOPOIHBIX HHTETPAIBHBIX YPAaBHEHUH
@penrompma ¢ CHMMETPUYHBIMY siipamu. HeorHOpoIHbBIE
ypaBHeHHsI Ppenronbma ¢ CHMMETPUYHBIMH SIAPAMH.

[paxtraeckas padora Ne 8. XapaxTepucTiieckne 9nuciia u
coOCTBeHHBIC (DYHKIIMU HHTETPAIIEHOTO YPAaBHEHUS
®penronbpma Uisl HHTErpaIbHBIX YpaBHEHUH Ppenroiabma ¢
SIAPAMH: CHMMETPUYHBIMHY, 3aBUCAIIMME OT Pa3HOCTH
apryMEHTOB.

JlabopartopHnas pabora Ne 1. Pemienue uaterpanbHOro
ypaBHeHHs BonbTeppa ¢ moMombio pe3osIbBeHTHI.

IlogroToBka kK
71a00paTOPHBIM
3aHATHIM
[6.2.2]

JlaboparopHnas pabora Ne 2. [Ipumenenue ¢pynknuu ['puna
JUIsL pellieHus] KpaeBbIX 3ajau.

JlabopaTopnas pabota Ne 3. DiiiepoBbI HHTETPAIBL.
WuTterpanpHoe ypaBHeHHE AOenst M ero 0600meHusI.

JlabopaTopras paborta Ne 4. Pemenne ypaBHEeHUit
BonbTreppa 2-r0 pola ¢ BEIPOXKICHHBIM SIPOM.

[MoctpoeHue penrenns ypaBHeHUs Boabreppa BTOporo posa
METOJIOM II0CIICA0BATEIbHBIX TPUOIHKCHU.
HHTerpanbHble ypaBHeHUs BonbTeppa THIA CBEPTKH.

JlabopaTopnas padota Ne 5. [TocTpoeHue pe30IbBEHTHI
ypaBHeHUst Dpearonbsma 2-ro poaa mpu MOMOIIN
NIOBTOPHBIX siiep. Meron onpenenurenei Ppearonaspma.

JlabopaTopnas pabota Ne 6. IHTerpanbHbIe ypaBHCHHUS
@pearonbma ¢ BEIPOXKIECHHBIM SJIPOM.

JlaGoparopnas pabota Ne 7. XapakTepuCcTUUECKUE YUCTA U
cOOCTBEHHBIE (PYHKIIMU OJTHOPOIHBIX UHTETPATIBHBIX
ypaBHeHU PpearonbsMa ¢ CUMMETPUYHBIMU SIAPAMH.
Heongnopoansie ypaBHeHus: @pearonbma ¢ CHMMETPHYHBIMHU
SIIPaMU.

JlaboparopHras pabora Ne 8. Xapakrepuctuueckue aucia u
cOOCTBEHHBIE (PYHKIIMU HHTETPAILHOTO yPaBHEHHMS
®penronpma UL HHTETPANBHBIX ypaBHeHHH Dpearonasma c
SAPAMH: CHMMETPUYHBIMH, 3aBUCAIIIMMH OT Pa3HOCTH
apryMeHTOB.

HToro nmo giucuunjanHe

8 | 20| 24 50

HCHOJ’IBSyeMBIe AKTUBHBIC U UHTCPAKTUBHLIC TEXHOJIOTHU ITPUBCJCHBI B Ta6J'II/IH€ 4.3,

Tabnuna 4.3 - Mcnonb3yemble akTUBHbBIE U HHTEPAKTUBHBIE 00pa30BaTelbHbIE TEXHOJIOTHHI

Bun 3anarui

HaunmenoBaHue HCIIOJIb3YEMbIX aKTUBHBIX U HHTCPAKTUBHBIX

00pa3oBaTeNbHBIX TEXHOJIOTUHN

Jlexuuu

TexHomorus Pa3BUTHA KPUTUYICCKOTO MBIIIJICHUS
,ZII/ICKyCCI/IOHHI)Ie TEXHOJIOTUH

[IpakTuueckue 3aHATH, TaOOPATOPHBIE
paboThI

TexHonmorus pa3BUTHS KPUTUYECKOIO MBIIUICHUS
JIMCKyCCHOHHBIE TEXHOJIOTHHU

TecToBBIE TEXHOJIIOTUHU

TexHonoruu paboThl B MaJIbIX FpymHIax

TexHoM0rHUs KOJJIEKTUBHON paboThI
NHudopmaninoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH




5. TEKYIIHMI KOHTPOJIb YCIEBAEMOCTHU U IPOMEXXYTOYHASA ATTECTALIUA
10 U'TOT'AM OCBOEHHA AUCIUIIJIUHBI (MOAYJIA)

5.1. OnucaHue nMoKa3are/jen U KPpUTEepHUEB KOHTPOJIA YCII€BA€MOCTH, OIIHCAHHE
IIKaJI Ol€éHUBAHUA

Kputepun oneHuBaHusi pe3yabTaToB OOYyYEHHS M MPOLEAYpbl OLEHUBAHUS KOMIIETECHIUH,
(dhopMUpYEMBIX B paMKaxX JaHHOW JWCIUILINHBI, IPUBOIATCS B Ta0I. 5.4.

OueHouHble TMpOLEAYpbl B paMKaX TEKYIIEro KOHTPOJIs MPOBOIATCS —IMpenojaBareieM
IUCUMIUIMHBL. Ha JeKuuMsx OLeHWBAeTcs AaKTUBHOCTh YYacTHs B JAMCKYCCHOHHBIX OOCYXICHHSIX.
[IpakTudeckue u 1a00paTOPHBIE 3aHATUSA NPOBOJAATCS B (hOpME BBHIIIOJIHEHUS MHAWBHUYaJIbHBIX 3a/1aHUH.
[Ipy BBITOMTHEHMM HWHIUBUAYAJIBHOTO MPAKTUYECKOTO W JIAOOPATOPHOTO 33JaHUsl TPErnoAaBaTeeM
OLICHHUBAETCSl KaueCTBO BBIMOJIHEHHOI'O 33JlaHUs, CPOK €ro BBIMOJHEHUS, KAYeCTBO U CPOK oopmiieHus
OTYeTa, OTBETHI HAa BONIPOCHI MIPETIO1aBaTesl.

TectupoBanue npoBoautcs ¢ ucnoibzoBanueM C/IO MOODLE. KonTpoiasHoe TecTupOoBaHUE 11O
paszaenaM JUCUUIUTMHBI IPOBOIUTCS B PAMKAX CaMOCTOSITEIbHOM paboThI.

KoHnTtposbnblii TeCT comepxut 81 TecTtoBhIX BompocoB (orneHuBanne 50% mokasarenei, Bpems
Ha MPOBEJICHUE TECTUPOBAHUS 25 MHUHYT).

Onucanue mokaszareneil 1 KPUTEPUEB KOHTPOJI YCIIEBAEMOCTH, ONMMCAHUE KA OI[CHUBAHUS Ha
JTarne TEeKyIlel aTTecTalluy MpeicTaBiIeHsbl B Ta0m. 5.1.

[TpomexxyTouHasi aTTecTalus MPOBOAUTCS B (popme dK3aMeHa.

Omnwucanue mokasareseil 1 KpUuTeprueB KOHTPOJISI YCIIEBAEMOCTH, ONMCAHUE IIKaJ OICHUBAHUS Ha
JTare MPOMEXyTOYHOM aTTeCTalluu MPEeCTaBICHbI B Ta0. 5.2.



Tabmmma 5.1 — Onrcanue mokaszaTenei u Kj

PUTCPHUCB KOHTPOJIA YCIICBACMOCTH, OINMMCAHWEC IIKAJI OICHUBAHWA Ha OTaIlc TeKYH_[eI\/'I arrecraguu

Kox i Kon u Kpurepun n mkana olieHUBaHUS
HauMEHOBaHME dopma
HaNMEHOBaHNE [TokazaTenn KOHTPOIISI yCIIEBAEMOCTH
KOMIICTCHLIHH MHINKATOpa 0 6aymoB 1 6anmos KOHTPOJIIS
KOMITETEHINN
OIIK-2 NOIIK-2.1. U3yyaer Buabl | 3HATh: OCHOBHBIC BHIBI MOJIEIICH MPOIIECCOB U cUCcTeM, | Teopermdeckuii MaTtepuan He | TeopeTHueckuii MaTepua KonTtpons
Crnocoben MOJIeTIeH TPOIIECCOB U COBPEMCHHBIEC MaTEMaTHIECKUE IPUEMBI, METOIBI U W3y4CH WIH U3ydICH U3yteH. ydJacTus B
pa3pabaTbeIBaTh U CHCTEM, COBPEMEHHEIC croco0BI (hopMau3aIiy 00HEKTOB, IPOIECCOB, YaCTHYHO. JIUCKYCCHSIX Ha
pa3BUBATh MaTeMaTHYEeCKHe PUEMBI, | SBJICHHUH M CHOCOOBI X pealli3aluy JEKIUSX
MaTeMaTH4ecKHe METOABI ¥ CIIOCOOBI YMeTb: IpUMEHATh COBPEMEHHBIC MaTEMAaTHUECKHE JlaGopaTopHsle 1 JlaGopaTopHsle 1 KonTtpons
METOJIBI bopmanuzanuy 00bEKTOB, | IPHUEMBI, METOBI U CIOCOOBI HOpMaIU3aU 0OBEKTOB, | NPAKTHYECKUE 3aIaHusl He MIPAaKTUYECKUE 3aAaHUSL BBINOJIHEHUS
MOJICTMPOBAHHUA MPOLIECCOB, SIBJICHUHN U IIPOLIECCOB, SIBJICHUI BBIITOJTHCHBI MJIH BBITIOJIHCHBI BBIITOJTHCHBI ITOJTHOCTBIO. J1a00PaTOPHBIX
00BEKTOB, CIOCOOBI UX peanu3alii. YaCTUYHO. u
MIPOLIECCOB U CUCTEM MPaKTUYECKHUX
B o0yactu 3aJaHuH
po¢eCCHOHATBHOM (cm. Tabm. 4.2)
JEATENBHOCTH Buagern: MeTonaMu pacCMOTPEHHS MOJENEN JlabopaTopHsie 1 JlabopaTopHubiec KonTpoas
MPOLIECCOB U CUCTEM, COBPEMEHHBIMHU MIPAaKTHYECKHE 3aJaHNs MPaKTHYECKNE 3aJaHns BBINOJTHEHUS
MaTeMaTHYECKUMH NTPHEMaMH, METOJaMU M CIIOcO0aMH | BBIITOJTHEHBI HEKAYE€CTBEHHO BBITIOJTHEHBI KAYECTBEHHO U B | 1a0OpaTOPHBIX
(hopmanmzayy 0OBEKTOB, IPOLIECCOB, BICHAN 1 W/MITH HE B CPOK. CPOK. n
CIoCco0aMM X peaan3aliun MIPAaKTHYECKNX
3alaHHUH
(cM. Tabm. 4.2)
[IKC-1 NIIKC-1.1. U3ygaer 3HATh: OCHOBHBIE ITPUHITUIIBI, METOBI M CPEICTBA Teoperuueckuil Matepuan He | TeopeTudeckuil MaTepualn KonTtpons
Crniocoben OCHOBHBIE NTPUHIUIIHI, YIpaBJIEHUS MPOLECCAMU M CHCTEMaMH B YCIOBHAX U3y4YeH UM U3y4eH H3y4eH. y4acTus B
MIPOBOJIUTH METOBI U CPEICTBa HEOIIPEeIeIEHHOCTH U PUCKa YaCTHUYHO. JUCKYCCHSIX Ha
CHUCTEMHBI aHAIN3 YIpaBJIEHUS IPOLIECCaMU JIEKIUAX
MPOLIECCOB B U CUCTEMaMHU B yCIOBHAX YMeThb: IPOBOIUTH CUCTEMHBII aHAIN3 IIPOIIECCOB B JlaGopatopHsie U JlaGopatopHsie U Konrpons
YyCJIOBHAX HCOIIPCCICHHOCTH U YCJIOBHUSIX HCOIPEACICHHOCTH U PUCKa MMPAKTUICCKUC 3aJ]aHUs HE MMPAKTUYCCKUC 3alaHHUs BBITIOJTHCHUS
HEONPEJICICHHOCTH | PHCKA. BBINOJIHEHB! WJIH BHITIOJHEHBI | BBINOJIHEHBI TOJIHOCTHIO. Ta00PaTOPHBIX
U pHCcKa YaCTHYHO. u
MIPaKTHYECKNX
3alaHuH
(cm. Tabim. 4.2)
Baagers: criocoOHOCTEIO IPOBOJUTH CUCTEMHBIN JlabGopaTopHsle 1 JlabopaTtopHsie u KonTtpons
aHaJIM3 MPOLIECCOB B YCIOBUSAX HEOTPEACICHHOCTH U MIPAKTUIECKHE 3aTaHUST MPaKTUYECKHE 3aTaHUSL BBITTOJTHEHHS
pHucKa BBITIOJTHEHB! HEKa4YECTBEHHO BBITTOJTHEHBI KAYeCTBEHHO U B | J1a0OPaTOPHBIX
W/WIH HE B CPOK. CPOK. "
MPaKTUIECKUX
3alaHHAN

(cM. Tabm. 4.2)




Tabnuua 5.2 — Onucanue nmokasareneil 1 KpUTeprueB KOHTPOJIS YCIIeBAaeMOCTH, ONMCAHKE IIKaJl OLIEHUBAHUA Ha dTare IPOMeKyTOUYHOW aTTecTaluu

(ox3amen)
Kox i Kon u Kpurepun u mkana onieHUBaHUs
HalMEHOBAHHE HAMMCHOBAMHE Ioxa3aTenn KOHTPOIS YCIEBAEMOCTH ®opma KOHTPOIIs
KOMIIETCHLUH HHIMKAaTOpa 0 6amioB 1 Gamn 2 Gamia
KOMIIETCHIIUH

OIIK-2 HOIIK-2.1. NU3y4aeT BuabI 3HaTh: OCHOBHBIE BUJIBI MOJIEIIEH TIPOIIECCOB U IIpeacTaBIieH He Ipeacrasien OtBer
Cnocoben MOZeJIEH IPOLIECCOB U CHCTEM, COBPEMEHHBIE MATEMATUUECKUE Ortaer Ha BOTPOC HOJHBI OTBET Ha pa3BepHYTHI Ha TeOpeTHUeCKHil
pa3pabaTbIBaTh U CHCTEM, COBPEMEHHBIE TIPUEMBI, METOJIBI U CIIOCOOBI (hOpMaTU3auU OTCYTICTBYCT BOIIPOC OTBET Ha BOMPOC Bonpoc Gueta
pa3BuBaTh MaTeMaTH4ECKHUE IPUEMBL, 00BEKTOB, MPOLIECCOB, SBJICHUH U COCOObI UX
MaTeMaTHIECKHE METO/IBI ¥ CIIOCOOBI peanuzanuu OTBer Ha BOMPOC IIpencrasieH He Ipencrasnen OrtBeTnt
METOJBI (dbopmanuzanmu 0OBEKTOB, OTCYTCTBYET MIOJIHBIN OTBET Ha Pa3BEpHYTHIH Ha JOIOJIHUTEbHbIE
MOJIENUPOBaHUS MIPOLIECCOB, SIBICHUN U BOIIPOC OTBET Ha BONPOC BOIIPOCHI
00BEKTOB, CHOCOOBI MX peamn3anu.

mpoueccoB U
cHcTeM B 00J1aCTH

YMeTh: MIPUMEHSTH COBPEMEHHBIE
MaTeMaTU4CCKUC NMpPUEMbI, METObI U CHOCO6BI
(dbopmanuzaiyu 00bEKTOB, IPOIECCOB, SBICHUN

npodeccHoHaNbHOM Baaaers: MeTogamMu pacCMOTPEHUS MOJENei
JIeATETbHOCTH MIPOLIECCOB U CUCTEM, COBPEMEHHBIMU 3aaHme He pelIeHO 3asanue peeHo ¢ 3amanue peneHo Pemenue 3amau
MaTeMaTHYeCKUMHU MPUEeMaMH, METOJIaMu 1 omubKaMu BEPHO oumieTa
criocobamu popManuzanui 0O BEKTOB,
TIPOIIECCOB, SBJICHUIN U CIOCO0aAMI UX
peanu3anun
TIKC-1 UIIKC-1.1. U3yyaet 3HaTh: OCHOBHBIE IPUHLIMIIBI, METOABI K
Criocobex OCHOBHBIE TPUHIIATIBL, CpEeICTBa YIPABIICHUS MPOIECCaMU H Otser Ha Bompoc IIpencrasieH He [Ipencrasnen OtBer
MIPOBOIUTH METOJIBI ¥ CPEICTBA CHCTEMaMH B YCIIOBHSX HEOTIPEIEIICHHOCTH U TIOJIHBIM OTBET Ha pa3BepHYTHII Ha TEOPETHUECKUIA

CUCTEMHBIN aHAIU3
MPOIIECCOB B
YCIIOBUSX
HEOIPEIeIEHHOCTU
U pUCKa

YIPaBJIEHUS POLIECCAMU U
CHUCTEMaMHU B YCIIOBUAX
HEOIIPENEIEHHOCTH U PUCKA.

pucka

OTCYTCTBYET

BOIPOC

OTBET Ha BOTIPOC

BOTIpoOC Ouiera

OTBeT Ha BOIpOC
OTCYTCTBYET

[Ipencrasnen He
IIOJIHBIN OTBET Ha
BOTIPOC

IIpencraBnen
Ppa3BepHYTHII
OTBET Ha BOIIPOC

OTBETHI
Ha JIOTIOJHUTEIbHEIE
BOTIPOCEI

YMeTh: MPOBOIUTH CUCTEMHBIN aHAJIH3
IIPOLIECCOB B YCIIOBHUSAX HEOIPE/ICICHHOCTH 1
pucka

Bianerb: ciocOOHOCTBIO ITPOBOHUTD
CHCTEMHBIN aHAIN3 IPOIECCOB B YCIOBUAX
HEOIIPEICICHHOCTH 1 PUCKa

3amaHue He peneHo

3aaHue pemeHo ¢
OIINOKaMH

3anmanue peneHo
BEPHO

Pemenue 3anau
ouiera
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Tabnuna 5.3 — CooTBeTcTBHE HAOpaHHBIX 0AJUIOB U OLIEHKHU 33 IPOMEXKYTOUHYIO aTTECTAIMIO

Baisl 3a Texyuiyto

bamnel 3a MIPOMCIKYTOYHYIO aTTCCTALIUIO

ycreBaeMocTh* CyMMapHO€e KOJIMYeCTBO bansel 3a perienue Ouenka
OamoB** 3agay**
0 0-1 0-1 «HEYIIOBIICTBOPHUTEIHEHOY
1 1 1 «YAOBJIETBOPUTEIHHO»
1 1-2 1-2 «XOPOTIOY
1 2 2 COTJIUYHOY

*) konuuecmeo 6anI06 paccuumpieaemcs 8 coomsemcemeuu ¢ maoauyei 5. 1.
**) konuuecmeso 6aNN08 paccuUmvléaemcs 6 Coomeemcmeuu ¢ maobauyei 5.2.

5.2. O1leHOYHbI€E CPEACTBA AJIA KOHTPOJISI OCBOEHUS AUCIUTINHBI

5.2.1 TunoBble KOHTPOJIbHbIE 33JAaHUA WM MHbIe MaTepHuaJbl, HE06X0AUMbIE
JAJis1 OLeHKHU 3HAaHUM, YMeHHMH, HAaBbIKOB U (HU/IM) ONbITa /JeATEeJIbHOCTH B XojJe
TeKylllero KOHTPOoJi ycneBaeMoCTH

TunoBsble 3aaHus K NMPaKTUIECCKUM (CeMI/IHapCKI/IM) 3aHATHUAM

1. CocraBuTh MHTETPAIBLHOEC YPABHCHHE, COOTBETCTBYIOIICE MU(P(HEpPCHINAILHOMY ypaBHEHUIO
y"+Xy'+y =0 u nauansuem yenosusam Y(0) =1, y'(0) =0.

2. HaiiTi pe3osbBEHTY Uil HHTETpalbHOrO ypaBHeHHs Bonbreppa ¢ sapom K(X,t) =x—t.
[ocTpouts Gynkumio ['puna kpaeBoii 3amaun y' + o’y =0, y(0) =1, y(1) = 0.

4. Pemmth wuHTErpanbHOe ypaBHeHHe @Dpenroiabma 2-ro poaa ¢ BBIPOXKICHHBIM SIPOM:

y(X) =X —l+'|.(x —t)y(t)dt .
0
5. TlocTpouTh pE30NBBEHTY Ui HHTErpajbHOro ypaBHeHus @pexaroiasma 2-ro poja:
1
y(X) - /1J' xty(t)dt = x.
0

6. Pemuth O®penroibmMa  2-T0 poga  C

V4

y(Xx) —4.2[ (sin® x)y(t)dt =2x — 7.

YpaBHCHHUEC BBIPOXKICHHBIM AAPOM:

7. Haiitn XAPaAKTCPUCTHYCCKUC YUCIIa U COOCTBEHHBIC q)YHKI_II/II/I OIHOPOAHOI'O MHTCTPAIIBHOTO

ypasHenns dpearonsMa ¢ CHMMETpUUHBIM sapoM: K(X,t) =1+ xt+xt?, —-1<x,t<1.
8. HaiiTh  XapakTepUCTHYECKHME  YUCIa M COOCTBeHHbIe  (DYHKIMM  ypaBHEHUS
a
y(x) =4 [ cos®(x—t)y(t)dt.
Tunosble 3aganus 115 J1a00PATOPHBIX padoT
1. C  noMompH  PE30JbBEHThI ~ HAWTH  pEIICHHE  HWHTETPAIBLHOTO  YpPaBHEHHS:

y(X) =sinx + ZJeX‘ty(t)dt .
0
2. Tlpu momouu pynkumu ['prna pemuTh KpaeByro 3amgady: Yy +y =X, y(0)=0, y(1) =0.

[ydt
3. Pemmts uHTErpansHoe ypaBHeHne Abes: =e’.
'([ Vx—t




4. PemuTh UHTErpaiibHOE ypaBHeHue: Y(X) =Sin X+ 2 J. cos(x —t)y(t)dt.
0
5. C MTOMOIUIBIO ONpeeIIUTENCH ®pearoapma HaTH PE30JIbBEHTY sapa

K(x,t)=xe', a=0,b=1.
6. Pemmre  OgHOpPOAHOE  WHTETPaIbHOE  ypaBHEHHE C  BBIPOXKICHHBIM  SIAPOM:

1 2
y(x) = [IxIy(®dt=0.
4 -2
7. Pewmuth HCOTHOPOJHOC  ypaBHCHHC O®penroasma ¢ CUMMCTPHUYHBIM  SAJPOM:
y(x) - Af|x—t] y(t)dt =1.
0

8. Haiitn xapakTepuCTHYECKHE YHCIIa ¥ COOCTBCHHBIC ()YHKIIMH OJHOPOIHOIO MHTETPAIbHOIO
ypaBHeHust Pperonbma ¢ cummerpudHbiM siapom:  K(x,t) = e 0<x<10<t<1.

5.2.2 TunoBble KOHTPOJIbHbIE 33aJaHUSI UM MHbIEe MAaTepuaJ/ibl, HEOO6X0AUMBbIE
AJisl OLleHKM 3HAaHW#, YMeHMI, HaBbIKOB M (MJIM) ombiTa B X0J€ NPOMEXYTOYHOM
aTTecTalyu o AMCIUIIINHE

IlepeyeHb BONMPOCOB M 3aJaHuii 115 MOAroTOoBKHM K 3k3ameny (OIIK-2, ITKC-1, NOIIK-2.1,
NIIKC-1.1):

1. WuTerpanbubie ypaBHeHUs: BoabTeppa. OCHOBHBIE IOHATHS.

2. CBs3p MeXay JWHEHHBIME U (EepeHIHATEHBIMUA YPAaBHEHUSAMH ¥ HHTETPAIbHBIMU
ypaBHeHussMu Boubreppa.

3. Pe3osnbBEeHTa MHTETpaIbHOIO ypaBHEHMS Bonbreppa. Pemienne wuHTErpaIbHOTO
YPaBHEHUS C TIOMOIIBIO PE30JIbBEHTBHI.

4. [Moctpoenne ¢pynkumu ['prHa a1t OOBIKHOBEHHBIX AU (HEepEHINATBHBIX YPaBHEHHIH.

S. [Tpumenenue ¢pyHkuuu I'prHa A5 pelieHus: KpaeBbIX 3a/1ad.

6. DiepoBbI HHTETPATIBI.

7. WuTerpanbHoe ypaBHeHHEe AGenst U ero 0000IeHu .

8. Pemenue ypaBHenuii Bonbreppa 2-ro posa ¢ BBIPOKICHHBIM SAPOM.

9. IToctpoenue penienust ypaBHeHHs BosbTreppa BTOpOro pojga METOI0M IMOCIE0BATEIbHBIX
NPUOTHKEHUH.

10. NHurerpanbusle ypaBHeHUs BonbTeppa Tumna CBEPTKH.

11. CucreMbl HHTErpabHBIX yYpaBHEeHUs BonbTeppa Tumna cBEPTKHU.

12. VYpasHenus @pearonbma. OCHOBHbIE OHSATHS.

13.  Tloctpoenue pe3oabBEHTHI ypaBHeHHs Dpenronbpma 2-To poaa MpU MOMOIIN TTOBTOPHBIX
Aa1ep.

14. Merton onpenenurenei @pearoapma.

15.  HurerpanbHble ypaBHeHU PpeAroabMa ¢ BRIPOKAECHHBIM SAPOM.

16.  XapaxTtepucTHueckue 4YWCIa W COOCTBEHHbIE (DYHKIMH WHTETPAIBHOTO YpaBHEHHS
®penronbma Uil UHTETPAIbHBIX YPAaBHEHUH C BBIPOKICHHBIM SPOM.

17.  XapakrepucThyeckue 4YHCIa MU COOCTBEHHbIE (PYHKIMHM HWHTETPAIIbHOTO YpaBHEHUS
@penaronbma uist OAHOPOJHBIX MHTETPAJIbHBIX YPABHEHUHM C CHMMETPUYHBIMU SPaMHU.

18.  XapakrtepuctHueckre 4YWCIa W COOCTBEHHBIE (YHKIIMHM WHTETPAIBHOTO ypPaBHEHUS

@penronapbma Ui MHTETPAJbHBIX ypaBHeHMH @pearoiabma ¢ SApaMH, 3aBUCALIMMU OT Pa3sHOCTH
apryMEHTOB.

19.  Heopnoponusie ypaBHeHUs: DpeaAroabma ¢ CHMMETPUYHBIM SIPOM.

20.  AunprepnatuBa @penroibma.
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IIpuMepHBIi TeCT AJI1 HTOTOBOI0 TECTHPOBAHMSA:

Pa3znen 1. Unrterpanbabie ypaBHeHus: BonbTeppa u @penronsma (OITK-2, TIKC-1, MOIIK-2.1,
NIIKC-1.1):

https://sdo.api.nntu.ru/mod/quiz/view.php?id=6733

5.3. [Ipoueaypa oueHVBaHUA Pe3yJbTaTOB 00YYEeHH S 0 AUCHUIIIMHE

[Iponienypa oueHuBaHUs (OPMHUPYEMBIX B paMKax AMCUUIUIMHBI KOMIETEHLUH (3JIEMEHTOB
KOMIIETEHIINH) COCTOUT U3 CIIEIYIOLUX ITAIOB:

1. Tekymuii KOHTpOJIb (ONMCAaHUE NTOKA3aTeNEed U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHHE
IIKaJI OL[CHUBAHWSI HA dTAlle TeKyIIeH aTTecTaluy MpeACTaBiIeHb! B Ta0u. 5.1, 3aganus B 1. 5.2.1).

2. IlpomexxyTo4Has arrectanus (ONMCAHUE MOKA3aTeIe U KPUTEPUEB KOHTPOJS yCIIEBAEMOCTH,
OIMCaHME LKA OLEHUBAHUSA Ha ATalle MPOMEKYTOUHOM aTTecTalluy NpeAcTaBiIeHbl B Tabi. 5.2, 3a1aHus
B 1. 5.2.2).

Jns Bcero mnepedHs (GOpMHUPYEMBIX KOMIIETCHUMH (3JIEMEHTOB KOMIIETCHLIMH) AMCLHUILIMHBI
MPUBOMTCS MPOLIEAYpa OLICHKU Pe3ysibTaToB 00yueHus (Tadim. 5.4).
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https://sdo.api.nntu.ru/mod/quiz/view.php?id=6733

Tabmuups! 5.4 — [Ipouenypa, KpUTEpUH U METO]Ibl OLIECHUBAHUS PE3YJIHTaTOB O0yUEHUs

[TnaaupyemMsele pe3yabTaTsl 00ydeHUS

KpMTep MU OLICHUBAHUA PE3YyJIbTATOB

1 kpurepuii — orcyTcTBHE
YCBOGHUS
«HEYJIOBJICTBOPUTEILHOY

2 KpUTEpHii — HE TOJTHOE
YCBOCHHE
«YJIOBJICTBOPUTEIIEHOY»

3 kpuTepHii — Xoporiee
YCBOCHHE «XOPOLIO»

4 KpUTepHii — OTINYHOE
YCBOEHHE «OTJIUYHO»

MeToabl OlleHUBaHUS

OIIK-2
NOIIK-2.1

3HaTh: OCHOBHBIC BUBI MOJIEIICH TPOIIECCOB U CHUCTEM,
COBPEMEHHBIE MATEMATHYECKUE TIPHEMBI, METOJIbI M CIIOCOOBI
(bopmanuszanuu 00bEKTOB, MPOLIECCOB, SIBICHUI U CIOCOOBI
UX pean3aium

OTCyTCTBHE YCBOCHUS
3HaHUH

Henocratouno yBepeHHo
MIOHUMAET U MOXET
O0OBSCHATH MOTy4YCHHEIE
3HaHUs

Ha nocrarouHo BeICOKOM
YPOBHE MIOHUMAET U MOXKET
OOBSICHATH MOJTYUCHHBIC
3HAHUS

OTINYHO TOHUMACT K
MOXET OOBSICHATE
MOJYYCHHbIC 3HAHHUS,
JIEMOHCTPHUPYET
CaMOCTOSITEIIbHYIO
M03HABATEIbHYIO
JIEATENEHOCTD

VYdactue B 00CyXIeHUN
JIUCKYCCHOHHBIX
MaTepUalioB Ha JICKIUAX
TectupoBanue
[IpomexyTounas
aTTecTanus

YMeThb: IPUMEHSTh COBPEMEHHBIC MaTEMaTHIECKHE
TIPUEMBI, METOJBI U CIIOCOOBI (hOpPMATH3AIHH 0OBEKTOB,
MIPOLECCOB, SIBJICHUI

He nemoncrpupyer
YMEHHS

He yBepenno
JEMOHCTPUPYET yMEHHUS

JlocTaTouHO yBEpEHHO
JEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPHPYET
YMEHUS

Bemonuenwne I13 u JIb

Biagers HaBBIKAMH: METOJAMHU PACCMOTPEHHUS MoJieseit
HPOLECCOB U CHCTEM, COBPEMEHHBIMH MaTeMaTHYECKUMH
TIpUeMaMu, METOAaMH U criocobamu (HopMaTH3aui
00BEKTOB, IPOIIECCOB, SBICHUH U CITOCO0AMH HX pean3alui

He nemoncrpupyer
HaBbIKH

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlOCTaTO4HO YBEPEHHO
JIEMOHCTPUPYET HaBBIKA

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHbIC HABBIKU

Brmonuenue I13 u JIb

[IKC-1
NIIKC-1.1

3HaTh: OCHOBHBIE ITPUHIIMITEL, METOBI M CPEACTBA
yIpaBlIeHUS IPOLIECCAMH U CHCTEMaMH B YCIIOBHSX
HEOIPE/ICIICHHOCTH U pUCKa

OTCyTCTBHE YCBOCHUS
3HAaHUH

Henocratouno yBepenHo
MTOHIMAET U MOXET
O0OBSCHATH MOTy4YECHHbIE
3HaHUs

Ha mocrarouno BeICOKOM
YpOBHE TIOHUMAET ¥ MOXKET
O0OBSICHATH MOJTYUCHHBIC
3HAHHS

OTIUYHO TOHUMAET K
MOXET OOBSICHATE
MOJYYCHHbIC 3HAHMUS,
JIEMOHCTPHUPYET
CaMOCTOSITEIbHYIO
MO3HABATEIBHYIO
JIEATENLHOCTD

VYdactue B 00CyXIeHUN
JIICKYCCHOHHBIX
MaTepUaoB Ha JICKIUAX
TectupoBanue
[IpomexyTounas
aTTecTalus

MeTh: IIPOBOJINTh CHCTEMHBIH aHAJIN3 IIPOIIECCOB B
YMeThb: 0BO, CHUCTEC aHaJInu3 0ILIECCO
YCJIOBHUAX HEOMNPEACICHHOCTU U PUCKA

He nemoncrpupyer
YMEHHS

He yBepenno
JIEMOHCTPUPYET yMEHHUSI

JlocTaTouyHO yBEpEHHO
JIEMOHCTPUPYET YMEHUS

OTINYHO AEMOHCTPHPYET
YMEHHUS

Bemonuenwne I13 u JIb

BiiaieTb HaBBIKAMM: CIIOCOOHOCTHIO MIPOBOUTH
CHCTEMHBIH aHaJIM3 MPOLIECCOB B YCIOBUAX
HEONPEAEIEeHHOCTH 1 PUCKa

He nemoHcTpupyet
HaBBIKU

He yBepenno
JIEMOHCTPUPYET HABBIKH

JlocTatouHo yBEpEeHHO
JAE€MOHCTPUPYET HaBbIKU

OTINYHO AEMOHCTPUPYET
CaMOCTOSITEIbHBIC HABBIKU

Brimonnenue I13 u JIb




6. YYEBHO-METOAWYECKOE OBECIIEYEHHUE JUCHOHUIIJINHDbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1 Kommoropos A.H., ®omun C.B. Dnementsl Teopun GyHKINN U GYHKIIMOHATHHOTO aHAIH3A.
- M.: ®usmarnur, 2009 - 572 c.

6.2 lonosiIHMTE/IbHAA JIUTEpPATypa

6.2.1 Tpenorun B.A. ®yHk1moHanbHbIA aHAIN3. - M. : ®U3MaTIUT, 2002. — 488c.

6.2.2 Tpenorun B.A. , Ilucapesckuii B.M.; Cob6onesa T.C. 3amaunm u ympaXHeHHS IO
(GbyHKIMOHATBEHOMY aHaNu3y. - M. : ®usmatiut, 2002. — 240c.

7. AH®OPMALIMOHHOE OBECINEYEHHUE JUCIOUIIJINHBI

7.1 IlepeyeHb pecypcoB HHGPOPMAIMOHHO-TE/IEKOMMYHHUKALLUOHHON CEeTH
«HTEepHET», HEO0O0XOAUMBIX JJisi OCBOEHMA [UCLUIVIMHBI (MOAyJ/if), BK/JIKYas
JJICKTPOHHbIE OMOJIMOTEYHbIE U HH(l)OpMa].lI/lOHHO-Cl'lpaBO‘-IHble CHUCTEMBbI

7.1.1 DnexkrpoHHO-OMONMMoTeyHass cucrema wuznarenbcrBa «IPRbooks». Pexum mocryma:
www.iprbookshop.ru.

7.1.2 DnexTpoHHO-OMONMOTEUHAss  cucTeMa  u3jnarenbcTBa  «Jlawb».  Pexxum  poctyma:
https://e.lanbook.com

8. OBbPA3OBATEJIBHBIE PECYPCbI /14 UHBAJIMA0B U JINL, C OB3

B Ttabmaume 8.1 ykazaH mepedeHb OOpa30BATENBHBIX PECYpPCOB, HMMEKOIUX  (HOPMBI,
aJanTUPOBAHHBIC K OTPAHUYCHUSIM 37J0POBbS, a TAK)KE CBEJICHUS O HAIMYUU CICIHATBHBIX TEXHUYECKUX
CpeacTB 00yUYeHUs KOJUIEKTUBHOTO M UHIUBUIYATbHOTO MOJIb30BAHUS.

Tabnuna 8.1 — O6pa3zoBaTenbHbIC PECYPCHI 711 HHBAIUIO0B U Jinil ¢ OB3

[lepeueHb 00pa3oBaTENBHBIX PECYPCOB, CBezieHHs1 0 HAJIMYMHU CHIELUAIbHBIX TEXHUYECKUX
MPHUCTIOCOOICHHBIX JIJISI HCTIOJIb30BaHUS cpeacTB 00yueHUs KOJUIEKTUBHOTO M HHIMBH Iy IbHOTO
uHBaIMAaMu U sunamu ¢ OB3 H0JIb30BAHUS
CrenmansHoe MmoounsHoe npuiioxxkenue |IPR BOOKS
3BC «IPRbooks»
WV-Reader

CUHTE3aTOP PedH, KOTOPBIM BOCIIPOU3BOIUT TEKCThI
9BC «JIa#by P peiH, P p
KHUT U MEHIO HABUTAITUU

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJAUMOE /i
OCYLIECTBJIEHHUA OBPA3OBATEJIBHOI'O ITPOLLECCA IO JUCUUIIJIMHE
(MOAYJIIO)

VY4eOHble ayauTOpUU Ui TPOBEACHHS 3aHATUNH 1O JUCHUIUIMHE (MOJYJIO), OCHAILEHBI
000pYZI0BaHUEM U TEXHUYECKUMH CPEJICTBAMH O0yUECHHS.

B tabmure 9.1 nepeuncneHsr:

- yueOHble ayJUTOPUU JJIsl MPOBEACHUS YUEOHBIX 3aHATHH, OCHAIEHHbIE O0OpYIOBaHHUEM U
TEXHUYECKUMHU CPeICTBaMU OOyUEHUS;

- IOMELIEHUS I CaMOCTOSITENbHOIN pabOoThl 00yUaIOIINXCsl, KOTOPBIE OCHAIIEHBI KOMITBIOTEPHON
TEXHUKOM C BO3MOXKHOCTBbIO TMoOAKIIOueHuss K cetu «MHTepHer» u oOecriedeHHEM JOCTyla B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBarenbHyto cpeny AIIM HI'TY.


http://www.iprbookshop.ru/

Tabnuua 9.1 — OcHaIEHHOCTD ayTUTOPHUIA U TIOMEILECHHH U1 IPOBEICHUS 3aHATUH U CAMOCTOSATEIbHOM
paboOTHI CTYJICHTOB 110 TUCIHUIUIMHE (MOTYITIO)

HaumenoBanue ayiuropuii u

MTOMEILICHUH 1151 TPOBEACHUS 3aHITHH U

CaMOCTOSITEJIbHOM PabOTEHI

OcHaIlleHHOCTb ayAUTOPUN U TIOMEUIEHU ISl TIPOBEICHUS
3aHATUN U CAMOCTOSATEIHLHON pabOThI

029 - KabuHeT caMOnorOTOBKH
CTY/ICHTOB
r. Apzamac, yn. Kanununa, gom 19

pabouux MecT cTynenTta — 48 mrT;
J0CKa MeJoBas - 1 mr.
CTOJI TIpenoiaBaresis — | mrT.

210 - KaOuHeT caMOIIOArOTOBKHA
CTYJICHTOB
r. Ap3zamac, yin. Kainnuna, nom 19

pabouux MecT cTyaeHTa — 48 mir;
J0cKa MesoBast - 1mT.
CTOJI TIpernoiaBaTens — | mir.

037 - KabuHeT caMOmoArOTOBKH
CTY/ICHTOB
r. Ap3amac, yn. Kanununa, gom 19

pabouux MecT cTynenTta — 48 mrT;
J0CKa MeJoBas - 1 mr.
CTOJI TIpenoiaBaresis — | mrT.

324 - YueOHast MyJIbTUMEIUITHASL
ayTUTOpUS
r. Ap3zamac, yi. Kanununa, nom 19

Jocka MmarauTHO-MapkepHas; MyJabTUMEUUHBINA TPOEKTOP
BENQ; Oxpan; Aynuo-cucrema 2.0; Komnsroreps: PC
Intel® Core™ i3-2100/250HDD/4RAM - 13 mur;

ITocamounbix Mmect — 23
CTOJI mpenoaaBaresst — 1 ImrT.

316 - KaOuHeT camMOIIOATOTOBKHA
CTYJICHTOB
r. Ap3zamac, yin. Kanununa, tom 19

pabounx MecT cTyneHTa — 26 1IT;
[1K, ¢ Bbixo0M Ha TeneBu3op LG - 1 mT.
[1IK ¢ nogxiiro4eHneM K MHTEPHETY -SIIT.

10. METOJAWYECKUE PEKOMEH/JALIMY OBYYAIOLIMMCS 10 OCBOEHHIO
JUCLIMIIMHBI (MOAYJIS)

10.1 O6mMe MeTOAUYECKHE PEKOMEHAALUU AJIsd 00YYAIUMXCA M0 OCBOEHUIO
AUCHUIIMHBI, 06pa30BaTe/IbHbIE TEXHOJIOTUH

JucuumHa peanusyercs MOCPEACTBOM IPOBENCHHMS KOHTAaKTHOM paboThl ¢ 00ydyaromyuMUCS
(BKJTIOUAS TIPOBEACHUE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSITEILHON pabOThl OOYJaIOIINXCS U
IIPOMEXYTOYHOH aTTeCTaluu.

KonTtakTHas paboTa mNpoBOOUTCS B ayJIUTOPHOW U BHEAyIUTOPHON ¢opMe, a Takxke B
ANEKTPOHHON HH(pOpMaAIMOHHO-00pazoBaTenbHON cpene uHcTUTyTa (nmanee — OWOC). B caygae
MIPOBEJICHUSI YAaCTH KOHTaKTHOH paboTel mo aucuurnHe B DMOC (B COOTBETCTBMM C pacHUCaHHEM
y4eOHBIX 3aHATHUI), TPYAOEMKOCTh KOHTaKTHOU padoTa B DMMOC sKBHBajeHTHA ayAUTOPHON paboTe.

[Tpu mpenogaBaHUU IUCUUIUIMHBI MCITIONB3YIOTCS COBPEMEHHBIE 00pa3oBaTENIbHbIE TEXHOJOTHUH,
MIO3BOJISIFOIINE TOBBICUTH aKTUBHOCTH CTYACHTOB IIPU OCBOCHMM MaTepuayia Kypca U NPEAOCTaBUTh UM
BO3MOXXHOCTb 3()()€KTUBHO pean30BaTh Yachl CAMOCTOSTENIbHOMN pabOTHI.

Bech neknmoHHbIi MaTepral Kypca, a TakyKe MaTepuaibl JUIsl TPAaKTUYECKUX 3aHATHIH HaXOIATCS B
csoboaaom aoctyne B CIIO MOODLE na ctpanune kypca mo azapecy: https://sdo.api.nntu.ru/course u
MOTYT OBbITh IPOPaOOTaHbI CTYAEHTAMM 10 YTEHHs JIEKIUI B XO€ CaMOCTOSATENbHOW paboThl. ITO AaeT
BO3MOXXHOCTh OOCYIUTh MaTepHal CcO CTYAEHTaMH BO BpeMs 4YTEHHUS JIEKIMH, aKTUBHUPOBATH HX
JESTENBHOCTD NP OCBOEHUM MaTepHala.

Ha gnexkuusx W TNpakTUYECKUX 3aHATUSX PEATM3yIOTCSl HMHTEPaKTHBHBbIE TEXHOJOTHH,
MPUBETCTBYIOTCSI BONPOCHI U OOCYXIEHHs, HCIOJIb3YeTCs JIMYHOCTHO-OPHUEHTUPOBAHHBIN MOIXOM,
JUCKYCCUOHHBIE TEXHOJOTUH, TEXHOJIOIMH paboThl B MajblX TpyMMax, YTO IO3BOJSIET CTYAEHTaM
NPOSIBUTH €051, MOTYYUTh HAaBBIKK CAMOCTOATEIBHOTO U3YUYEeHHUsI MaTepHala, BEIPOBHITh YPOBEHb 3HAHUN
B IpyTIIe.

Bce Bompochl, BO3HUKIIKE MPU CaMOCTOATENbHON paboTe Haja JIOMALIHUM 3aJaHHeM, MOJPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATUSAX M JeKuMsx. [IpoBoasTcs MHAMBHIyalbHBIE U TPYIIOBbIE
KOHCYJIbTAIlMH C UCIIOJIb30BaHUEM, KaK BCTPEY CO CTYIEHTaMHU, TaK U COBPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJIOTUH, TaKUX Kak (opyM, yaT, BHYTpeHHss iaekTpoHHas nouta CJJO MOODLE.
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WNunnuupyercs akTUBHOCTh CTYAEHTOB, IOOLIPSETCS 3afaHue JIIOOBIX BOIPOCOB IO MaTepualy,
IIPAKTUKYETCA NHIUBUIYaIbHBIA OTBET HA BOIPOCHI CTYACHTA.

Jiis olleHKH 3HaHUN, yMEHUH U ypOBHS C(HOPMUPOBAHHOCTH KOMIIETEHLIMH B MIPOIECCE TEKYIETO
KOHTPOJISl IPUMEHSETCS] CHCTEMA KOHTPOJIS U OLIEHKU YCIIEBAEMOCTH CTYIEHTOB, IPE/ICTaBICHHAs! B Ta0Jl.
5.1. IIpoMexxyTO4YHast aTTeCTalusl MPOBOAUTCS B (POpPME 3aUeTa C UCIOIH30BAHUEM CHUCTEMBI KOHTPOJISA U
OLIEHKHU yCII€BAEMOCTH CTYAECHTOB, IIPEJCTAaBICHHOM B Tabi. 5.2.

10.2 MeToau4vecKue yKa3aHUA AJIs 3aHATHHA JIeKIUOHHOTO THIA

JIeKUMOHHBI KypC MPEAINoNaracT CUCTEMAaTH3UPOBAHHOE W3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IjaHa. B Xoje NeKIMOHHBIX 3aHATHH pPacKpBIBAIOTCS 0a30BbIE BOMPOCHI B paMKax
Kax/10i Tembl TucHMIUIMHBL. O003HAuYarOTCsl KIIHOYEBbIE acCIEKThl TEM, a TaKXKe JAearoTcs aKLEeHThl Ha
HanOoJiee CIIOKHBIX W BAXHBIX MOJOKEHUSAX H3Yy4aeMOro marepuaia. Marepuanbl JIEKIUN SBISIOTCS
OCHOBOM JJIs1 TMOATOTOBKM OOYYalOIMXCAd K HPAKTUYECKMM 3aHATHSAM W BBINOJHEHUS 3aJaHuil
CaMOCTOSITENILHOW Pa0OTBI, a TakKe K MEPOIPHUATUSAM TEKYIIEro KOHTPOJsS YCIIEBAEMOCTH H
IIPOMEXKYTOYHOM aTTECTAllM 110 IUCLUIUIMHE.

10.3 MeToau4YecKHe YKa3aHUA MO OCBOEHHUI0 AUCHUIUIMHBI HA JIAGOPaTOPHBIX
pa6oTax

[ToaroToBKy K Kaskaoil 1a00paTopHOM paboTe CTYACHT OJKEH Ha4aTh C O3HAKOMIICHUS C IUIAHOM
3aHATHUS, KOTOPBIA OTpa)kaeT coJepXkKaHuWEe NpeasiokeHHOM TeMbl. Kaxnas BblmosiHeHHass pabota ¢
0(hOpMIICHHBIM OTYETOM M TOJUICKHT 3aLIUTE Y TPENoIaBaTelsl.

[Tpu ouleHuBaHUM 1a00PATOPHBIX pabOT YyUUTHIBAETCS CIEAYIOLIEE:

- KAUECTBO  BBHIMOJIHEHUSI  AKCIIEPUMEHTAIBHO-TIPAKTUYECKOM dYacTH pabOThl H  CTENEHb
COOTBETCTBUS PE3yJIbTaTOB pabOTHI 33JaHHBIM TPEOOBAHUM;

- Ka4ecTBO 0()OPMIICHUS OTYETa 0 padoTe;

- KQUeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHbIE BOIPOCHI ITPH 3aLIUTE PAOOTHI.

10.4 MeToauuyeckue YKa3aHuA IIO0 OCBOCHHUK AHUCHUMIIVIMHBbI HaA 3aHATHUAX
CEMHUHAPCKOTo THUIIa

[TpakTueckue (CeMHHApCKHE) 3aHATHSA MPEACTaBISAIOT COO0OM JeTalu3aluio JIEKIIMOHHOTO
TEOPETUYECKOT0 MaTepuana, MPOBOIATCSA B LENAX 3aKPEIUIEHUS Kypca M OXBaTbIBAIOT BCE OCHOBHBIC
paznenbl. OcHOBHOM (hOopMOM IpOBENEHUSI MPaKTUUYECKUX 3aHITHH SBIsSETCsl oOCyXIeHHe Hauboiee
POOJIEMHBIX U CIOXKHBIX BOIPOCOB IO OT/AEIBHBIM TEMaM, a TaKXkKe pelIeHne 3aJad U pa3oop npuMepoB
B ayJIMTOPHBIX YCIOBUSX.

[TpakTyeckue (ceMUHApCKUE) 3aHATUS 00ECIIeUnBaIOT:

- IPOBEPKY U YTOUHEHUE 3HAHUI, MOJIyUEHHBIX Ha JIEKIHSIX;

- pa3BUTHE YMEHUN U HABBIKOB IUCKYCCHOHHOTO 0OCYKIEHHS BOIPOCOB IO yUeOHOMY MaTepHaly
JTUCIUTITUHBI, BHIPAOOTKH COOCTBEHHOM MO3UIIUHU T10 aKTyaJIbHBIM BOIIpOcaMm (mpobdiiemMam);

- TMOABEACHHE WTOTOB 3aHATUH (pe3yiabTaTbl TECTUPOBAHUS, TOTOBHOCTh OTYETOB IO
MIPaKTUYECKUM 3aHSTHUSAM, TOTOBHOCTH JOMAIIHUX 33/JaHUMN, BBIIIOJIHEHHBIX B XOJI€ CaMOCTOSITEIbHOU
paloThI).

[TpuBOIATCS KOHKpPETHBIE METOJIMYECKHE yKa3aHUs Ul 00y4aromMXcs M0 MOATOTOBKE JIOKJIAJa,
BBINOJIHEHUIO pedepaTta UK 3cce, TpeOOBaHUs K UX 0(OPMIICHUIO, TOPAIOK CAAYH.

10.5 MeToauuyecKue yKa3aHHMA M0 CaMOCTOSITe/IbHOM pa6oTe 00y4aroUMXcs

CamocTtosTenpHas paboTa o0ecrieurnBaeT MOArOTOBKY O0YUaIOIIErocs K ayIMTOPHBIM 3aHATHSIM H
MEPOIIPHUATHAM TEKYIIEr0o KOHTPOJS M IPOMEXKYTOYHOH aTTeCTallMM 110 H3y4aeMOW JIMCIHILINHE.
Pe3ynbTarhl 3TOM MOATOTOBKU MPOSBISIOTCS B aKTUBHOCTH OOYYAIOIIETOCsS Ha 3aHATHSIX U B KayecTBe
BBITIOJTHEHHBIX MPAKTUYCCKUX 3aJIaHUH U IPYTHX (OPM TEKYIIEro KOHTPOJIS.

B mporecce camocrosTensHON paboOThl peKOMEHAyeTcsl mpopaboTKa MaTepHalioB JEKIUN IO
KaKJIOH TIPOWJIEHHON TeMe, a TakKe M3ydeHHWe OCHOBHOM Y4EOHOW M CIPaBOYHO-OMONHMOrpadudecKoit
TUTEPaTyphl, IPEJICTABICHHON B pazjene .

JIist BBITIOJIHEHUST CaMOCTOSITEIBHONH pPa0OTBHl TPH HM3YyYSCHUH JUCHIUTUIMHBI CTYJICHTHI MOTYT
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MCIOJIB30BATh CIIEIHMATM3UPOBAHHbIE ayAUTOpuu (cM. Tadi. 9.1), 060pyaoBaHUE KOTOPHIX 00eCIeUnBaeT
noctyn uepe3 «VHTepHET» K 3JIEKTPOHHOM HH(DOPMAIMOHHO-00Pa30BaTENILHONW Cpele MHCTUTYTa U
AJIEKTPOHHON OMONMMOTEYHON cHcTeMe, TI/Ie paclojlaralorcsi y4deOHble U y4yeOHO-METOIHUYEeCKHe
MaTepHalibl, KOTOPbIe MOTYT OBbITh UCIIOIb30BAHBI [l CAMOCTOSITEIbHON PaOOTHI.

10.6 MeToauYeCKHE YKa3aHUSA 10 06ecneYyeHUI0 06pa3oBaTe /IbHOT'O Mponecca

1. Meroaudeckue pPEKOMEHIAIMA TI0 OpraHU3aIMH ayAuTOPHOW padoThl. IlpuHATE YueOHO-
metonudyeckuM copetoM HI'TY um. P.E. AnekceeBa, npotokoin Ne 2 ot 22 anpenst 2013 r. DneKTpOHHBIH
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. MeTO,I[I/ILIeCKI/IC PECKOMCHAAIMU 10 OpTraHU3alv U IIJIAHUPOBAHUIO CaMOCTOSITEIbHON pa6OTBI
cTyleHToB 1o nucuuruiae. [lpunsatel YueOHo-metonuueckum coBerom HI'TY um. P.E. Anekceena,
MPOTOKOJI No 2 oT 22 arnpens 2013 T. DIIEKTPOHHBIN azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. Yuebnoe nocobue «lIpoBenenue 3aHATUN C IPUMEHEHUEM MHTEPAKTUBHBIX ()OPM M METOJOB
oOy4eHHS», EpmakoBa T.N., HBamkun E.I., 2013 T. DIIEKTPOHHBII azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. Yaebnoe mocobue «OpraHuzalys ayJUTOPHOH paboThl B 00pa30BaTENbHBIX OPTaHH3AIHIX
Bhiciiero oOpazoBanusi», MWBamkun E.I'., XKykosa JLII., 2014 r. DuekrpoHHBIH ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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JlonosiHeHUs1 M U3MEeHeHNs B pabo4eil mporpamMMe JMCHMILIMHBI
Ha 20 /20 y4. I.

YTBEPX/IAIO:
JIMpeKTop HHCTUTYTA:
I'ne6oB B.B.
« » 20 T.

B pabouyto mporpaMMmy BHOCATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WIH JIelaeTcs OTMETKa O HelenecooOpa3HOCTH BHECEHUS KaKUX-THOO M3MEHEHUM Ha JaHHBIM y4eOHBbIiH
roj
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeaphl, MPOTOKOI OT No
3aBenyrouiuii kadeapoit
(noonucy) (DPHO)

YrBepxkaeno YMK AIIN HI'TY, nporokon ot Ne
3am. nupekropa no YP [ypsirun A.1O.

(noonucs)
CornacoBaHo:
Havansauk YO MensHukosa O.10.

(noonucs)

(6 cnyuae, eciu usMeHeHUs Kacalomes iumepamypbl):

3aBeyronias oT/IeJIoM OUOTUOTEKH Crapoctuna O.H.

(noonucs)
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