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1. HEJIU U 3AAAYU OCBOEHUA AUCHUIIJIUHBI (MOAYJIA)

1.1. lesb ocBOeHUA AUCLIMIUIUHBI (MOAYJIA)

Llenpto  OCBOGHMSI AMCLUMIUIMHBI  SIBISETCS  IMOATOTOBKA  CTYAEHTOB K  BBIIOJHEHUIO
npo(eCCHOHANBHBIX 337ad B paMKax TPYIOBOW NEATEIBHOCTH IO MPO(ECCHOHATBHBIM CTaHIapTaMm
40.011 «IpoBeneHne HaydHO-HCCICIOBATEIBCKMX U OMBITHO-KOHCTPYKTOPCKUX pa3padoTok» u 06.001
«[IporpammucT» B pamkax 0000 IIEHHBIX TPYAOBBIX (hyHKuMH «[IpoBeaeHrne HaydHO-UCCIET0BATEIBCKU X
¥ ONBITHO-KOHCTPYKTOPCKUX pa3paboTOK MPU MCCIETOBAHUN CAMOCTOSATEIBHBIX TeM», «OCyIecTBICHNE
HAay4yHOTO pYKOBOJCTBAa B COOTBETCTBYIOIEH oOnactu 3HaHMiI», «Pa3paborka TpeOoBaHUN U
MPOEKTUPOBAHHUE MPOrPAMMHOTO OOECTIeUeHUs» U U3yYeHUE TEOPETUUYECKUX U MPAKTHUECKUX METOJIOB
(YHKIIMOHAJILHOTO aHAaJIN3a.

1.2. 3azaydv 0CBOEHMS AUCLHUNJIMHBI (MOAYJIsA)
HpI/IMCHeHI/Ie METOHOB U CPCACTB (I)YHKLII/IOHELHBHOFO aHaJIn3a IIpU pCIICHU N MHIXCHCPHBIX 3a/1a4.

2. MECTO JUCIUINJIMHEI (MOJYJIS) B CTPYKTYPE OBPA3OBATEJ/IbHO I
INPOT'PAMMbI

Jucnunnrza «DyHKIIMOHAIBHBIN aHaTu3» OTHOCUTCA K o0s3aTenbHoi yactu OI1 BO.

Hucuumuinaa  Oasupyercss Ha CHACAYIOUMX JAUCHUILUIMHAX: «MareMaTU4YecKui  aHallu3y,
«luddepennuansupie ypaBHeHUs», «JIuHEiiHas anreOpa M aHaTUTHYECKas T€OMETPHS» MPOTPAMMBI
OakanaBpuara B o0beme Kypca no crenuansHoctu 01.03.04 «[IpukianHnas MmaTeMaTHKay.

PesynbraThl 00ydeHMs, TTOJyd€HHBIC MMPU OCBOCHUHU TUCITUILUIMHBI, HEOOXOIUMBI TIPU W3Y4CHHUH
CIEeNYIOIMX JUCIUIIINH «AHallu3 BpeMEHHbIX psanoBy, «HayuHo-uccrienoBaTenbckas padoTa» W IMpu
BBITIOJIHEHUH BBITYCKHOHN KBaJIU ((MKAITMOHHON PaOOTHI.

PaGouass mporpamma mucturmiuabl «DyHKIHMOHANBHBIN aHANW3» [UIsi WHBAIUAOB W JIHMI[ C
OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbsI pa3padaThiBacTCS HHIANBHUAYAIEHO C YYETOM OCOOCHHOCTEH
MCcUX0 (PM3UYECKOTO PA3BUTHSA, HWHAWBUAYATBHBIX BO3MOXHOCTEH U COCTOSIHHS 370POBbS TaKUX
00yJaro 11 XC 1.

3. KOMIIETEHIIUH OBYYAIO IETOCHA, POPMUPYEMBIE B PE3YJ/IbTATE
OCBOEHUA AUCHUIIJIUHBI (MOAYJIA)

[porecc u3yueHus AUCHUIIMHBI «DYHKIMOHATBHBIN aHANM3»» HAmpaBlieH Ha (QopMHpPOBaHHE
asieMeHTOB o0mernpopeccnonanpHoi komnereHuu OIIK-2 u npodeccrnonansaoii komnereniuu [TKC-1
B cooTBeTcTBUM ¢ OI1 BO no nanpasnenuto nmoarotropku 01.04.04 «[IpuknagHas MmaTeMaTH Ka.

Tabnuna 3.1 — ®opMupoBaHUe KOMITETCHIIUN AUCIMIIITUHAMU

Ko koMmeTeHIINY / HAUM €HOBaHUE CemecTtpbl pOpMHUPOBAHUS TUCIIATLITTHBI
JWCIAILIAH ,, (OPMUPYIOMINX Kommerentun 6epytes u3 VII 1o HampaBiIeHHIO TOATOTOBKA
KOMIIETCHIIHIO COBMECTHO MarucTpa

1 | 2 | 3 | 4 | 5

OIIK-2

Teopwust yrp aBieHus v

Jloruka n AP XUTEKTY pa BBIYUCIIUTEIIbHBIX CPEJ

ANAN

@y HKIMOHAIbHBI 1 aHAJIN3

ITp emumomMHast 1p akTHKa

ANAN

Brmonnenue u 3amura BKP

NKC-1

ACHMITTOTHYECKHIA aHAa I3 v

OnTtrMalbsHOe ynpaBJIeHUE JUHAMUYCCKUMU v
CHCTCEMaMU

Moaemmposanue B cpene Lab View v

DYHKIMOHAJIbHBIA aHAJIU3 v

HeueTtkue Mo penu v

AHau3 BpEMEHHBIX PSJIOB v

HayuHo-npou3BoAC TBEHHASI IPAKTHUKA v

Beinosmenue u 3anmrta BKP v

Hepequb IJIAHUPYEMBIX PE3YIIbTATOB O6y‘leHI/I${ 10 JUCHMIIIINHC ((CDYHKI_II/IOHaJ'IBHHf/'I aHaJlIn3»

4



COOTHECEHHBIX ¢ MIJIaHUpYyeMbIMU pe3ynbraTamu ocBoenus OIl, mpencrasnen B Tad. 3.2.

Tabmmma 3.2 — [lepeyeHp mIaHUPyEeMBIX Pe3yIbTaToB 00 yYEeHHS 110 JUCIUITINHE, COOTHECEHHBIX C IUTa HUPYEMBIMHU

pesynsraramu ocBoeHus Ol1

Kon Kon n HaumeHnoBaHue
Y HaUM CHOBaHUE WHAMKATOPA JIOCTHKSHHS [Tnanupyemblie pe3yabTaThl 00 yISHHS TTO JUCIUTIIINHE
KOMIIETCHIINU KOMIICTCHIIUU
OIIK-2 NOIIK-2.1. UsyuaeTBuapl | 3HaTh: OCHOBHBIC YMeThb: npUMEHS Th Baagerb: MeToaMu
Cnocoben MOJIeJIed IIPOLIECCOB U BUJBI MOJeel COBPEMEHHBIE paccMOTpeHus
paspabaTeiBaTh U CHUCTEM, COBpEMEHHBIE MPOIIECCOB U MaTteMaTHIeCcKue MoOJIeNiell TPOIECCOB
pa3BHUBaThH MaTeMaTHYeCKUe MPUEMBI, | CHCTEM, MPUEMBbI, METOJBI U u CHCTEM,
MaTeMaTH4ecKue METOIbl ¥ CIIOCOOBI COBpEMEHHBIE CIocoObI COBpPEMEHHBIMHI
METOIbl (opmamm3anmuy 0ObEKTOB, | MaTeMaTHYECKHE ¢dopmamm3anuu MaTeMaTHYECKUMHU
MOJIETTUP OBAaHUS MPOIIECCOB, SIBJICHUI U MIPUEMBbI, METOIBI U | OOBEKTOB, npHeMaMHu,
00BEKTOB, MPOLIECCOB crocoObl UX peanu3aluu. CIIOCOOBI MPOLIECCOB, SIBICHUI METOJaMU u
U CUCTeM B o0macTu (b opmam3anuu crocobamu
npodeccuoHaIbHO U 00BEKTOB, (dhopmamzanu
JIesI TEbHOC T MIPOIIECCOB, 00BEKTOB,
SIBJICHUU U MIPOLECCOB, SBICHUN
CIocoObI UX U crmocobaMH  HX
peanuzanuu peanuzanuu
[IKC-1 UITKC-1.1. U3yuaet 3HATh: OCHOBHEIE YMeThb: IpOBOIUTH Baagern:
Crnoco6eH NpoBOU TH OCHOBHBIE PUHIIMIIBI, TIPUHLIMIIBI, CHUCTEMHbIH aHAIU3 CIoCOOHOCTBIO
CUCTEMHBIH aHAIU3 METO/Ibl U CPE ICTBA METO/Ibl U IIPOLIECCOB B IIPOBOUTH
MPOLIECCOB B yCIOBUAX | YNpaBieHUs Mpoleccamu cpeacTsa yCJIOBUSAX CUCTEMHBIIl  aHamm3
HEONPENEICHHOCTH U U CUCTEMaMH B yCJIOBUAX | yIpaBiIeHUs HEONPEIEIEHHOCTH U | MPOLIECCOB B
pucka HEONPENEICHHOCTH U MpoleccaMu U pucka yCJIOBUSX
pucka. CUCTEMAaMHU B HEONPEICICHHOCTH U
YCIIOBUAX pHucka
HEOTPEICNICHHOCTH
W PHCKA.
4. CTPYKTYPA U COAEPXKAHUME JUCLHHUIIJIUHBI (MOAYJIA)
4.1 PacnpejejieHHUe TPYAOEMKOCTH JAMCHUNJIMHBI 1O BHJAM paGoT Mo
ceMmecTpam

OO0mu@s TpyIO0EeMKOCTh AUCHUILIMHBI cocTaBiseT 4 3ad. en. win 144 gaca, pacrpeneneHue 4acoB
10 BHaM paboT MO ceMecTpam MpeIcTaBlIeHo B Tabmuiie 4.1.

Tabmuma 4.1 — PacnpenencHue TPyIOEMKOCTH ITUCHUILIMHBI O BHUJaM pPa0bOT MO ceMecTpam st
CTY/IEHTOB OYHO-3a04HON (POpMBI 0OyUEHHUS

TpynoeMKoCTb B 4ac
Bu i ydaeOHO# paboThI Bcero B T.4. mo cemectpam
Jac. 3 cemectp
C HCII0JIb30BAaHUEM 3JIEMEHTOB 3JI€ KTPOHHOTO
dopmaT H3yueHHs IUCLUITIIMHBI
o0yueHus

O0wmas TPyA0eMKOCTb JUCIUIJMHBI 0 yYeOHOMY IUIaHY 144 144
1. KonTakTHas padoTa: 26 26
1.1. AynutopHasi paGora, B TOM 4HucJje: 20 20
3aHATHS JeKuroHHoro tuna (JI) 12 12
3aHATHA ceMuHapckoro tuna (113 — cemuHapsl, npakTHIECKHe 8 8
3aHATHS U JIp.)
nabopatopHsie paboTel (JIP)
1.2. BHeaynuTOpHasi, B TOM 4HcJIe 6 6
kypcoBas pabota (mpoekt) (KP/KII) (koHCYIbTAIMS, 3a1I1TA )
TEKY LU KOHTPOJIb, KOHCYAbTALUY 10 JUCLUILIMHE 4 4
KOHTAaKTHasI paboTa Ha mpoMmexyTogHoM koHTpoie (KPA) 2 2




TpymoemMKkocTh B 9ac

Bun yaeOHOM paboThI Bcero B 1.u. no cemectpam
yac. 2 ceMecTp
2. CamocTositesibHasi padoTa (CPC) 118 118

pedepat/acce (moaroToBKa)

pacuétHo-rpadudeckas padota (PI'P) (moarotoska)

KOHTpOJIbHAs paboTa

KypcoBas pabota/mpoekt (KP/KII) (moarotoBka)

CaMOCTOSITeNIFHOE N3YUYCHHE Pa3/ieJioB, CaMOIIOAr0 TOBKa (popaboTka
Y NOBTOPEHHE JICKIIHOHHOTO MaTepHajia ¥ MaTepuaia yueOHUKOB U
y4eOHBIX TOCOO U, 110 Ar0 TOBKA K Ta00PaTOPHBIM U MIPAKTUYECKUM
3QHSTU SIM, KOJIJIOKBUYM H T.J1.)

82 82

IToarotoBka K 9k3aMeHy (KOHTPOJB )™ 36 36

IToaroToBka K 3a4eTy / 3a4eTy ¢ OLICHKOH (KOHTPOJIb)

4.2 CoaeprxaHve JUCLHMIIJIMHBI, CTPYKTY pUpPOBaHHOeE 110 pa3je/iaM, TeMaM

Tabmuna 4.2 — CoaeprkaHue QUCHUILIMHBL, CTPYKTYPHPOBAHHOE 110 TeMaM, JUIsl CTYICHTOB OYHO-3a09HON
(dopMbI 00y eHUS

Buab! yueOHoii padoThl
IL1anupyemsbie (129
(KOHTpOUpYyeMbIe) KonraxTnas =
pe3yJabTaThl padora g g
ocn(g:;p;zl;: lflcloclIHYK; HaumeHnoBaHue pa3aeJioB, TeM E E § Si Bup CPC
HHIUKATOPBI g = z § E E 2
JAOCTHKe HUS 2158 == 85
KOMIIe TeH M il é %‘ 2_ E ; § 'S
g | = o =
= =
1 2 3 4 5 6 7
3 cemecTp
20I1K-2 Pa3gen 1. MnTerpannHblie ypaBHeHusi BoabTeppa n @ pearoanma
HMOIIK-2.1 Tewma 1.1. MaTerpansHele ypaBHeHus: BombTeppa. 1 4 IMoarotoBka K
Tema 1.2. Pe3osbBEHTa UHTETPaJIb HOTO YPABHEHUS 2 6 JIEKIUAM
IIKC-1 Bous Teppa. [6.1.1]
UIKC-1.12 Tewma 1.3. Pemenue ypasHenuii BossTeppa 2-ro poja ¢ 2 6
BBIPOKACHHBIM AApoM. MIHTerpanpHble ypaBHEHUS
BoubTeppa Tuna cBEp TKU.
Tema 1.4. IToctpoenue ¢pynkunu I'puna amst oObIKHOBEHHBIX | 1 6
G epeHIaIbHbIX ypaBHEHUN
Tema 1.5. MaTerpansHble ypaBHeHus @pearoasma. 2 6
Tema 1.6. ITocTpoeHue pe30IbBEHTHl yPABHEHHUS 1 6
Opearoasma 2-ro poja Npu HOMOIIY ITOBTOPHBIX S AEP.
Tema 1.7. XapakTepucTuuecKkue 4rciia i COOCTBEHHBIE 2 6
(hyHKIMH HHTETpaIbHOTO ypaBHeHUS Ppenaromsma st
UHTETPaJIbHBIX YPABHEHHUI C SAPaMHU: BBIPOXKACHHBIMH,
CUMMETPUYHBIMH, 3aBUCSIIUMH OT PA3HOCTH apTYMEHTOB.
Tema 1.8. AnpTepraTuBa @penronsma. 1 4
Ipaxtuaeckas padota Ne 1. Cs3b MexIy IMHEIHBIMU 1 4 IloaroroBka k
¢ hepeHnnaTbHBIMU YPABHEHISIME U HHTETPAIbHBIMH MPAKTHICCKUM
ypaBHeHIsIMH BombTeppa. 3aHATH AM
[6.2.1], [6.2.2]
Ipaktueckas padora Ne 2. Pe301bBeHTa HHTEIPAILHOTO 1 4
ypaBHeHust BoibTteppa.
IpaxTtuueckas padota Ne 3. [loctpoenue ¢pynknuu I'puHa 1 4
JU1s1 OOBIKHOBEHHBIX (] (hepeHIHaIbHBI X YPABHEHHH .
Ipaxtuaeckas padorta Ne 4. Pemennue ypaBHeHHUH 1 4
BonbTeppa 2-ro poja ¢ BBIPOXKAE HHBIM SIIPOM.
Iloctpoenue pemienus ypaBHeHus BosabTeppa BToporo poaa
METOJOM IOCIIeJ0BaTENbHBI X IPHOIIKEH Uil
UNnTerpansubie ypaBHeHus: BonbTeppa Thna cBEP TKH .
IIpaktueckas pabota Ne 5. [TocTpoeHue pe3oabBeH Tl 1 4
ypaBHeHus ®penronsma 2-ro poga npu IOMOIMIU
MOBTOPHEIX siep. Meto g onpenemteneit Ope aronpma.




1 2 3 4 5 6 7

[paxTiaeckas padorta Ne 6. IHTerpanbHBIe ypaBHEHUS 1
®DpearoapMa ¢ BBIPOXKICH HBIM SIPOM.
IIpaktiueckas padorta Ne 7. XapakTepuc THIECKUE YUC A U 1 4

coOcTBeHHbIE (QYHKINN HHTETPAIBHOTO yPAaBHCHHS
®pearoapMa 1 0 JHOPOIHBIX HHTETPaJIbHBIX YPaBHEHUH
®pearoapMa ¢ CUMMETpUYHBIMU sapaMu. Heo nHOpoHBIE
ypaBHeHMs: Dpearonpma ¢ CAMMETPUYHBIM U SIIPAMU.

IpaxTuaeckas padorta Ne 8. XapakTepucTHueckue Yucia u 1 4
coOcTBeHHbIE (QYHKINU HHTETPAIBHOTO yPABHCHHS
®pearonpMa 1 HHTETPpalbHbIX ypaBHeHUH dpe aronbma ¢
AIpaMU: CHMMETPUYIHBIMU, 3aBHCAIIUMU OT PA3HOCTU
apTYMEHTOB.

Hroro mo yucuuIIMHE 12 | 8 82

I/ICHOHLSyeMLIG AKTUBHBIC 1 UHTCPAKTUBHBIC TCXHOJIOTNH ITPHUBCJACHLI B Ta6JII/H_Ie 4.3,

Ta6J'II/II_Ia 4.3 - I/ICHOJ'IBSYGMLIG AKTHBHBIC 1 MHTCPAKTUBHBIC 06p8.30BaTeJ'IBHBIe TCXHOJIOTHUH

BI/II[ 3aHATUU HaunmenoBanue HCIOJIB3YCMbI X aKTUBHBIX U MHTCPAKTUBHbBIX
00pa3zoBaTeNbHBIX TEXHOJIOTUM

Jlexuun TexHonorus pa3BUTHS KPUTHYECKOTO MbIIUICHUS
JIMCKyCCHOHHBIE TEXHOJIOTUH

[IpakTiyeckue 3aHATHS, TabopaTopHble | TeXHOJIOTUS Pa3BUTUS KPUTHUECKOTO MBI IITICHUS
paboThI JIMCKyCCHOHHBIE TEXHOJIOTUHI

TecToBBIC TEXHOIOTHH

Texromoruu paboThI B MAJIBIX TPyHIIaX

TexHoOrNs KOJUIEKTUBHON PabOTHI
HudopmarinoHHO-KOMMYHUKAITMOHHBIC TEXHOJIOTHU

5. TEKYIIIMHA KOHTPOJIb YCIIEBAEMOCTHU U TPOMEXYTOYHASA ATTECTALLUA
110 UTOI'AM OCBOEHHA AUCHUIIJIMHBI (MOAYJIA)

5.1. OnucaHue NoKasaTeJ/iell U KpUTepHueB KOHTPOJIs yClle BAEMOCTH, ONUCaHue
IIKaJI O leHUBaH M

Kputepun oueHuBaHUs pe3ylbTaToB OOYYEHHsT M NPOLEAYpbl OLIEHMBAHUS KOMIETEHIIMIA,
(dopMUPYEMBIX B paMKaX JaHHOW JUCIUIUIMHBI, IPUBOJATCS B Ta0I. 5.4.

OneHouHble MpoLEeAypbl B paMKax TEKYLIEro KOHTPOJIA IIPOBOAATCS IpernojaBaTeieM
JUCHMIUIMHBI. Ha JeKuusx OLEeHHWBAaeTCs AaKTUBHOCTh Y4YacTHUsl B JMCKYCCHOHHBIX OOCYXICHHUSX.
[IpakTrueckue u 1aOOPaTOPHBIC 3aHATUS MTPOBOIATCA B (pOpME BBHITONHEHHS MHANBUTYaTbHBIX 33 JaHHH.
[lpy BBINOJNHEHUMHM HWHIMBUAYAIBHOTO MPAKTUYECKOTO M JIAOOpAaTOPHOIO 3aJaHus IpernojaBaTeseM
OLICHMBAETCSI KAUECTBO BBIMOJIHEHHOTO 33JaHHUsl, CPOK €TO BHIIOJHEHUS, KAYeCTBO U CPOK O(OpMIICHHUS
0TYeTa, OTBETH Ha BOIPOCHI IIPETI01aBaTeIIs.

TectupoBanue npopoutcs ¢ ucnoiaszoBanneM CJ1O MOODLE. KorTpoiasHOE TeCTHPOBAHUE 10
paszenam JTUCIUIIIMHBI IPOBOJUTCS B paMKaX CaMOCTOSTEIbHOM paboTHI.

KonTponbHsii tect conepxut 81 TectoBrix BompocoB (oneHuBanne 50% moxaszareneit, Bpems
Ha IIPOBE/ICHUE TECTUPOBAHUS 25 MUHYT).

Omnucanue nokazareneid U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIMCAHME IIKaJl OLICHUBAHUS HA
JTarne TEeKylIei aTTecTaluy npeAcTaBieHbl B Tad. 5.1.

[Tpomex yrouHast aTTecTanus MpoBOAUTCA B (PopMe I K3aMEHa.

Omnucanue mokazareneid 1 KpUTEPUEB KOHTPOJIS yCIIEBAEMOCTH, OMMCAHUE HIKAIT OICHUBAHHS Ha
JTane MPpoOMEKYTOYHOM aTTeCTalluy IPEACTABJICHBI B Ta0JI. 5.2.




Tabmuna 5.1 — Onucanue nmokasaTteneil U KpUTeprueB KOHTPOJIS YCIIEBAEMOCTH, OMTMCAHKE IIKAJI OIICHUBAHUS Ha JTalle TEKYIICH aTTecTaluu

K Kox n Kputepuu u mkasa oueHUBaHUS
oAt HauMEHOBaHUE dopma
HaNMEHOBaHHE INoxazaTem KOHTPOJIA yCIEBAEMOCTH
S HHAMKATOpa 0 6anmnos 1 6ammoB KOHTPOJISI
KOMTECTCHIIUH
OIlK-2 HOITIK-2.1. U3yuaeTBupl | 3HaTh: OCHOBHBIE BU/IBI MOJIEJIEH IPOIIECCOB U cucTeM, | Teopernueckuit Matepuan He | TeopeTuueckuiit MaTepuai Koutpomnb
Criocoben MoOJenei IpoIeccoB U COBpPEMEHHBIEC MaTeMaTHIECKUE IPUEMBI, METOIbI 1 N3ydYeH WM U3y4eH n3ydeH. yJacTas B
paspabaTeiBaTh U CUCTEM, COBpEMECHHEIE crocoObI popManm3anuu 00HEKTOB, MPOIECCOB, YaCTAYIHO. JICKYCCUSIX Ha
pa3BUBATH MaTeMaTHIeCKHe IPUEMBI, | SIBICHUH M CIIOCOOBI MX pean3anuu JIEKITISI X
MaTeMaTU4YeCKHe METOJIBI ¥ CIIOCOOBI YMeTb: IpUMEHSITh COBPEMEHHbBIE MaTeMaTH4YECKUe JlaGopatopHbie u JlaGopatopHbie U Koutpoms
METOIBI (popmanmizanuu 00BEKTOB, | TPUEMbI, METOBI 1 CIIOCOOH! HOpMan3anii 06bEKTOB, | NPAaKTHYECKUE 3aaHHs He MIPAKTHICCKHE 32 JaHHUS BBITTOJTHEHUS
MOJIC/IMPOBAHMSA IPOLECCOB, ABICHUN U MIPOLECCOB, SIBICHUHN BBITIOJIHCHBI MJIM BBITIOJTHEHBI BBITIOJIHEHBI 10 THOCTBIO . MabopaToOPHBIX
00BEKTOB, CIOCOOBI UX pean3aliu. YaCTAYIHO. u
HIPOIECCOB M CHCTEM MPAKTHIECKAX
B 00JacTu 3aJaHuN
npodeccuoHaIbHO I (cM. Tab . 4.2)
JEATEILHOC TH Baagers: MeTO JaMU pacCMOTPEHUS MOJIeIIeH JIabopaTtopHsIe U JlabopatopHbIe 1 Kontpons
MIPOIIECCOB U CHCTEM, COBPEMEHHBIMH MIPAKTHYCCKHE 3a JAaHHS MIPAKTHICCKHE 32 JAaHHUS BBITTOJTHEHUS
MaTeMaTHIeCKIMH IPpUEeMaMH1, METOJaMH U CIIOCO0aMH | BBIITOJHEHBI HEKa4eCTBEHHO BBITTOJIHEHB! KAYECTBEHHO U B | TA0OPAaTOPHBIX
dbopmam3anuy 00BEKTOB, IPOLECCOB, SIBICHUH 1 1/WIH HE B CPOK. CpOK. u
croco6amMu UX peayn3aiin MPAKTHIECKAX
3a1aHUH
(cMm. Tab 1. 4.2)
IMKC-1 UITKC-1.1. U3ygaet 3HAaTh: OCHOBHBIC IPHUHIUIIBI, METO JBI U CpE ICTBA Teopemnueckuii Mmatepuan He | Teopetnueckuil Matepuan Kontpons
Crocoben OCHOBHBIE TPHUHITHIIHL, yIpaBIeHHUS IPOIECCAMU U CHCTEMaMH B yCIIOBHSAX N3ydYeH WM U3y4eH M3ydeH. yJacTas B
IPOBOAHUTH METOBI ¥ CPECTBA HEOIIPeIeICHHOCTH U PUCKa 9aCTHUYHO. JMCKyCCHSIX Ha
CHUCTeMHBIH aHAIIN3 yIpaBJIeHUS IPOIECCaMHU JEKITISI X
IIPOLIECCOB B W CUCTEMAaMH B yCIOBUAX YMeTb: 0pOBOJUTL CUCTEMHBIN aHAIU3 IPOLIECCOB B JIabopaTopHBIe U JlabopatopHbIe 1 Kontpons
YyCJIOBUAX HEOTIPCACIICHHOCTH U YCHOBUAX HCOTIPEACICHHOCTH U pHUCKa NPaKTUICCKUE 3a JaHUS HE MPAKTUICCKUEC 3a JAHUS BBINOJIHCHUS
HEOIIpeeIeHHOCTH pucka. BBITIOJTHEHBI MIJI BBITIOJIHEHB! | BBITIOJHEHBI O JTHOCTHIO . Ta00paTOPHBIX
U pUCKa YaCTHYHO. u
HMPAKTHIECKAX
3a1laHui
(cM. Tab . 4.2)
BuaaneTs : ctocOOHOCTBIO IPOBOANUTE CHUCTEMHBII JIabopatopHsIe U JlabopatopHsIe 1 Kontpons
aHaJM3 MPOIIECCOB B YCIOBUAX HEOIPEIe ICHHOC TH U MIPAKTHICCKHE 33 JAaHHUS MPAKTHICCKHE 33 JaHHUS BBITTOJIHEHUS
pucka BBITIOJIHEHBI HEKA4ECTBEHHO BBITIOJIHEHB! KAYECTBEHHO U B | TA0OPaTOPHBIX
W/WJW HE B CPOK. CPOK. u
HMPAKTHIECKAX
3a1aHUM

(cMm. Tab 1. 4.2)




Ta6JII/II_Ia 5.2 — Onucanue mokasarencii u KPUTCPUCB KOHTPOJIA YCIICBACMOCTH, OITUCAHHNC KAl OLICHUBAHKWA Ha 3TAIlC HpOMe)KyTO‘{HOI\/'I aTTeCTalunu

(ox3amen)
Ko ut Kox n KpuTtepuu u nkasia onieHuBaHus
a1 HaVMEHOBaHHE
HaMEHOBaHHE IMokazaTem KOHTPOJIS yCIEBaEMOCTH dopma KOHTpPOIIA
HHIMKATOPa 0 6amoB 1 6amn 2 Gama
KOMIETCHITNH
KOMIECTCHIINH
81'[1(-26 I/IOHK-VZ. 1. UzyuaeT BuabI 3HaTh: OCHOBHBIE BH Il MOJIEJIEH MPOLIECCOB U Oraer i Bommoc Tpe/cTaBieH He TpecTaBien Orger
TBET HA BOTI . . N
TmocoOeH MoOJeJeil MPOIEeCCOB U CHCTEM, COBPEMEHHBIC MaTeMaTHIECKHE p IO THEI O TRET Ha pa3BepHyThIi Ha TeOpeTHICCKHil
pa3pabaTeIBaTh U CUCTEM, COBPEMEHHBIE TIPHEMBI, METO/IBI K CTTIOCOOBI (hOpMaTH3aIlHH OTCYTCTBYET BOMPOC OTBET Ha BOTIPOC Bonpoc Gurera
pa3BUBATH MaTeMaTHYeCcKie IPHUEMBI, 00BEKTOB, IPOIIECCOB, IBICHUIN U CTIOCOOBI HX
MaTeMaTHIeCcKue METOJBI ¥ CIIOCOOBI peam3anuu OTBeT Ha BOPOC IIpenctaBneH He IpencraBnen OtBeTHI
METOIBI (dhopmam3zanuu 00bEKTOB, oTeyTe TByeI; TIOJIHBIN O TBET HA pa3BepHYThII HA JIOTIOJIH UTE JIbHBIE
MOJICITP OBaHHS MIPOLIECCOB, IBICHUN 1 BOIIPOC OTBET Ha BOTIPOC BOTIPOCHI
00BEKTOB, CHOCOOBI HX pean3anni.

MPOIECCOB U
CHCTEM B 00J1aCTH

YMeTh: IpUMEHS Th COBpEM CHHBIE
MaTeMaTH4eCKHe PUEMBbI, METOBI M CIIOCOOBI
(dbopMmanm3anuu 00bEKTOB, IPOLIECCOB, SBICH Ui

npoheCCHOHANBHO Baaners: MeTo 1aMu pacCMOTPEHHUS MO JIeJiei
JIeATeIEHOC TH MIPOLIECCOB M CHCTEM, COBPEMCHHBIMH 3aanue He pemmeno 3azaHue perIeHo ¢ 3azaHue peleHo Pemenue 3a nau
MaTeMaTUYeCKUMHU IpUeMaMu, MEeTOIaMU U oImrOKaMHu BEPHO Ounera
crocobamu popmam3anui 00bEKTOB,
MIPOLIECCOB, SBJICHUN U CITIOCO0aMU UX
peam3anuu
IIKC-1 UITIKC-1.1. U3yuyaet 3HaTh: OCHOBHbIE IPUHIIUIIBI, METO Ibl U
CriocobeH OCHOBHBIC ITPHHIIHIIHL, CpelCTBa YIpAaBJICHHS MPOIEeCCaMu U [pencTaBieH He Ipenctaiaen OrseT
TIPOBOIUTH METOJBI ¥ CPEICTBA CHCTEMaMH B YCJIOBHSIX HEOTIPEIeICHHOC TH U Orserna sonpoc ITOJIHEIA O TBET Ha pa3BepHYTHIH Ha TEOPETHYECKHUI

CHUCTeMHBII aHAIIN3
MIPOIIECCOB B
YCITOBHAX
HEOIIpeIeIeHHOCTH
W pHCKa

YIpaBJICHUSA MPpOIECCaM U
CUCTEMAaMU B YCJIIOBUA X
HCONPECACIICHHOCTH U PHUCKA.

pucka

OTCYTCTBYET

BOTIPOC

OTBCT Ha BOIIPOC

BOIIPOC OMeTa

OtBeT Ha BOIIPOC
OTCYTCTBYET

IIpenctaBneH He
MOJIHBIM O TBET HA
BOIIpOC

IlpenctaBnen
pa3BepHYThIIL
OTBET HAa BOIIPOC

OtBe THI
Ha JIOIIOJIHATE JbHEIE
BOIPOCHI

YMeTh: NpOBOAUTE CHCTEMHBIN aHATU3
TIPOLIECCOB B YCJIOBHUSAX HEOTIPEIE ICHHOCTU U
pucka

Baanertsb: criocoOHOCTBIO IPOBOJAUTH
CHCTEMHBIH aHaJIU3 IIPOLIECCOB B yCJIOBUAX
HEOTPEJICNIEHHOCTH U PUCKA

3amanue He PeUICHO

3azaHue perieHo ¢
omnOKaMu

3azaHue peIeHo
BEPHO

Pemenne 3amau
oueTa




Tabnuua 5.3 — CooTBercTBHE HAOpaHHBIX OAJIOB U OLICHKU 32 MPOMEKYTOYH YIO aTTECTaIUIO

Bannbl 32 Texyutyro Banbl 32 npoMexKyTOUHYIO aTTeC TALIUIO
yCHEeBaeMOCTh* CyMMapHOE KOJIHYECTBO Bannel 3a perieHue OueHka
OauoB** 3amayu**
0 0-1 0-1 «HEYIOBJIC TBOPUTE JILHOY»
1 1 1 «yJOBJIE TROPHUTE JILHOY
1 1-2 1-2 «XOPOIIO»
1 2 2 «OTIHIHOY

*) konuuecmeo 6anno6 paccuumvléaemcs 6 coomeemcmeuu ¢ maobauyetl 5. 1.
**) Konuuecmaso 6aNI08 paccuumvléaemes 6 coomaencmauu ¢ maoauyet 5.2.

5.2. OueHOoYHbIE CpeaACTBA AJIsI KOHTPOJISI 0CBOECHHUS M CIH IVTUHbI

5.2.1 TunoBble KOHTPOJIbHbIE 3aJ4aHUA WU MHbIEe MaTepUua/ibl, HE06X0JMMbIe
AJI1 OLleHKU 3HaHWM, YMEeHUM, HaBbIKOB U (MJH) omNbITa JAesATeJbHOCTH B X0Je
TeKylero KOHTpoJif ycreBaeMoCTH

TunoBble 3aJaHNs K NMPaKTHYeCKUM (CeMUHAPCKHUM) 3a HATUAM

1.

CocTaBuTh MHTETpajbHOE ypaBHEHHUE, COOTBETCTBYIOLIEE TU(PPepeHIIMAIbHOMY YpaBHEHUIO
y”+xy'+y =0 u HavaneubM yenoBusM y(0) =1, y'(0)=0.
Haiitu pe3osnbBeHTY A HHTErpalbHOTO ypaBHeHuUs Bosibreppa ¢ simpom K(x,t) = x—t.

[octpouTsh dyHKIMIO ['prHa KpaeBoii 3amaun y"+ @’y =0, y(0) =1, y(1) =0.
Peumts wuHTerpanpHoe ypaBHeHue Ppearonbma 2-To poja € BBIPOKACHHBIM  SIPOM:

y(x):x—1+J(x—t)y(t)dt.
0
IlocTpouTh pe30JaBbBEHTY Ui HMHTErpajibHOrO ypaBHeHMs @Ppexaronbma 2-1o  poja:
1
y(X) —/1_[ xty(t)dt = x
0

Peumrs YpaBHEHUE @penronemMa  2-ro poja € BBIPOKICHHBIM  SIPOM:

y(X) —4]ZL (sin® x)y()dt =2x - .

HaiiTi xapakrepucTH4ecKkue 4rciia U COOCTBEHHBbIC (DYHKIIMH OJHOPOJHOTO HHTETPATBHOTO
ypaBHeHHS DpearoibMa ¢ CHMMETPUYHBIM siqpom: K (X,t) =14 Xt + X%, —1<xt<l.
Haiitu XapaKTepUCTUUCCKUE ypcia u COOCTBEHHBIE byH KM YpaBHEHUSI

y(x)=1 ]E cos®(x —t) y(t)dt .

TunoBblie 3a7aHus 1JIs J1a00PaTOPHBIX padoT

1.

2.

3.

C IIOMOIIBIO PE30JILBCHTHI HaUTH pEeIICHUC HUHTCTPAJIBHOTO YPaBHCHUA:
X

y(X) =sinx +2 j e ty(t)dt .
0

[Tpu nomonm pynkuuu ['puHa penmth KpaeByro 3ampady: Y+ Yy =X, y(0)=0, y(1) =0.
JX' (t)dt x
0

Peumte nHTErpansHoe ypaBHeHUEe AOes: =e".




X
4. PeumTth HHTErpagbHOE ypaBHEHHE: Y(X) =SINX+ ZI cos(x —t)y(t)dt.
0
5. C MTOMOIIIBIO omnpenenuTenei ®penroapma HaUTH PE30JIbBEHTY spa

K(x,t)=xe', a=0,b=1.
6. PenmTh  OJHOpPOJAHOE  WHTETPAIbHOE  YPaBHEHHE C  BBIPOXKICHHBIM  SIAPOM:

1 2
y(x)— [IxIy(®dt=0.
4 -2
7. Penmthb HEOJHOPOIHOE YpaBHEHHE ®penaronpma c CUMMETPUYHBIM SIAPOM :
y() - A[1x=t] y(t)dt =1.
0

8. HaiiTn xapakTepuCTHUYECKHE YUCIa U COOCTBEHHBIE (YHKIIMU OJHOPOIHOTO HMHTETPATHHOTO
ypaBHenus Opearoabma ¢ cuMMeTpuaHbIM sapom: K(x,t)=e ™ 0<x<1,0<t<1.

5.2.2 TunoBble KOHTPOJIbHbIE 3aJaHUA WU MHbIe MaTepua/bl, HE06X0JMMbIe
AJIs1 OLEeHKU 3HaHWM, YMEeHUM, HAaBbIKOB U (MJIM) ONbITA B X0J€e NPOMEKYTOYHOM
aTTecTalyy Mo AUCHUIUINHE

IlepeyeHnb BOMPOCOB W 3aaHUil 1 MOAToTOBKH K 3k3ameny (OIIK-2, TIKC-1, UOIIK-2.1,
UITKC-1.1):

1. Wurerpanbuble ypaBHeHUs: Bonbsreppa. OCHOBHBIE TOHATHS.

2. CBs3b MeXJy JMHEHHBIMH IU(QQPepeHINAIBHBIMA YPABHEHUSIMU M MHTErPaIbHbIMU
ypaBHeHusiMu Bosbreppa.

3. Pe3onpBeHTa MHTErpaIbHOIO ypaBHEHUS Bonsreppa. Pemenue wuHTErpaIBHOIO
YpaBHEHHUSI C TOMOUIBIO PE30JIbBEHTHI.

4. [Toctpoenue ¢pynkiuu ['pruHa 11 0OBIKHOBEHHBIX TU(PEepeHIINATBHBIX YPaBHEHUM.

S. [lpumenenue QyHkuuu I'pruHa I pelieHns KpaeBbIX 3a1au.

6. DWnepoBbl HHTETPAJIBI.

7. HuterpansHoe ypaBHeHuEe AOenst U ero o000 eH .

8. Pemenue ypaBHenuil BoabTeppa 2-ro poaa ¢ BBIPOXKIESHHBIM SIPOM.

9. ITocTpoenue pemeHust ypaBHeHus1 Boasreppa BTOpOro pojxa METOI0M IOCIEI0BATENbHbBIX
NPUOIMIKEHUH.

10. HNurterpanbabie ypaBHeHUs BosibTeppa Tina CBEPTKHU.

11.  Cucremsl HHTErpalbHbIX ypaBHEHUs BonbTreppa Tuna cBEPTKU.

12.  Ypasuenus @penroasma. OCHOBHbIE TOHSTHSL.

13. [TocTpoenue pe3onbBeHTHl ypaBHeHHsT DpenrosbMa 2-ro poja Mpu MOMOIIM MOBTOPHBIX
anep.

14.  Meron onpeaenurenein @pearoiabma.

15.  UnrerpanpHblie ypaBHeHUs DpenrosbMa ¢ BRIPOKICHHBIM SIPOM.

16.  XapakrepucThueckue uMciaa U COOCTBEHHbIE (QYHKIMU HHTETPAJIbHOTO YpPaBHEHUS
®penaronpma JUIsi UHTETPAIbHBIX YPAaBHEHUH C BBIPOXKICHHBIM SIIPOM.

17.  XapakrepuCTHYEeCKHE dYHCIa W COOCTBEHHBIC (YHKIHH WHTETPATHHOTO YpPaBHEHUS
®penarosapma Ui 0 THOPOAHBIX MHTETPAIBHBIX YPAaBHEHHUI C CHMMETPUYHBIMHU SIIPAMU.

18.  XapakrepucThueckde dHMcIa WU COOCTBEHHBbIE (YHKIUU WHTETPAJIBHOTO YpPAaBHEHHS
@pearonsMa A8 MHTETpalbHBIX ypaBHeHMH @penronpma ¢ sapamMH, 3aBUCAIMMU OT Pas3HOCTH
apryMEHTOB.

19.  Heomnoposausie ypaBHeHUst DpeAronbMa ¢ CHMMETPHYHBIM SIPOM.

20.  AnprepHaruBa @pearosbma.
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IIpuMepHBIH TeCT 1JISI UTOTOBOI0 TeCTUPOBAHMS :

Pa3znen 1. Murerpanshbie ypaBHeHus:t Bonbreppa n @pearonsma (OIIK-2, TIKC-1, MOIIK-2.1,
WTIKC-1.1):

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

5.3. [Ipoueaypa oueHU BaHUSA pe3yJabTaTOB 06y4Y€eHHUs N0 AUCHUIIIUHE

[Mponienypa oneHuBaHus GOPMUPYEMBIX B paMKax AUCIUIIINHBI KOMIIETEHIMH (DJIEMEHTOB
KOMITETEHIIN ) COCTOUT U3 CIEAYIO X 3TAIOB:

1. Texynmii KOHTPOJIb (OMUCAHUE TTOKA3aTENeH U KPUTEPHEB KOHTPOJIS YCIIEBAEMOCTH, OMMCAaHUE
IIKaJI OIICHUBAHUS HA dTarle TEKyIIeH aTTeCTalluy MPEICTaBIeHbl B Ta0m. 5.1, 3amanus B 1. 5.2.1).

2. IlpomexxyrodyHasi aTTecTalus (OMUCaHue MoKa3aTeeld U KpUTEPUEB KOHTPOJISI YCIIEBAEMOCTH,
OMUCaHKE IIKAJ OI[EHWBAHUS Ha JTare MPOMEXYTOYHOM aTTecTallud MPEACTaBIeHbl B Tab. 5.2, 3a1aHus
B 1. 5.2.2).

Jnst Bcero mepedHst (GOpPMUPYEMbIX KOMIIETEHIIUN (3JIEMEHTOB KOMIIETCHIIW) IUCHUTLIMHBI
HPUBOJMTCS MPOIEIYpa OLEHKU Pe3yJabTaToB 00yueHus (Tadm. 5.4).
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https://sdo.api.nntu.ru/mod/quiz/view.php?id=6733

Ta6muuet 5.4 — [Ipouenypa, KpUTEPUH B METOBI OLICHUBAHUSI PE3YIIETATOB O0YICHUS

ITnanupyemele pe3yabTaTel 00yUeHHs

Kputepuu oneHuBanus pe3yJbTaToB

1 xpuTepuii — 0TCYyTCTBUE
YCBOCHHUS
«HEY JOBJICTBOPUTEIHLHOY»

2 KpUTepHH — He MOJHOe
YyCBOCHHE
«y OBICTBOPUTEIILHO)

3 KpuTepHii — Xxopoliee
YCBOGHHE «XOPOIIO)

4 KpuTepuil — OTIIMUHOE
YCBOCHHE «OTIINIHOY

MeTo bl OLIEHU BaHUS

OIIK-2
NOIIK-2.1

3HAaTh: OCHOBHBIC BUJIBI MOJIENEH NP OLIECCOB U CUCTEM,

OTCy TCTBUEC Y CBOCHUSL

Henocratouno YBEpEHHO

Ha mocrarouHo BBICOKOM

OTJIUYHO TTOHAMAET U

VYyactre B 00Cy KIeHN

COBp €MEHHbI € MaTeMAaTHIECK e TP HEMBI, METO/IbI ¥ CIOCOOBI | 3HAHWIH TIOHUMAET H MOJKET YpOBHE MOHUMAET ¥ MOYKET | MOXKET 0 OBICHATH JIMICKY CCHOHHBIX
(hopManusarmm 0 ObEKTOB, TP OLIECCOB, SBJICHUH U CIIO COOBI OOBSICHSITh MOy YCHHBIE OOBSCHITDH MOy YeHHBIE TOJTy YeHHBIE 3HAHUSA, MaTep HaIoB Ha JEKIUIX
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6. YYEBHO-METOAUYECKOE OBECIIEYEHHE AUCHHUITJIUHbI

6.1 OcHOoBHaA jMTEeparTrypa

6.1.1 KonmoropoB A.H., ®omun C.B. DnemenTs! Teopun (yH KU U (yHKIHOHAIBHOTO aHAIIN3A.
- M.: ®usmataut, 2009 - 572 c.

6.2 lono/IHUTE/IbHAA JIUTEpaTypa

6.2.1 Tpenorun B.A. ® yHkiunoHaNBHBIN aHAMK3. - M. : DU3MaTIHT, 2002. — 488c.
6.2.2 Tpenorun B.A. , IlucapeBckuii b.M.; CobGonesa T.C. 3amauum U yOpaKHEHUS IO
byHKUMOHATBHOMY aHanu3y. - M. : ®usmatiut, 2002. — 240c.

7. AH®OPMAIIMOHHOE OBECIIEYEHHME A UCIIUITJINHbI

7.1 IlepeyeHb pecypcOoB HUHPOPMALUOHHO-TEJIEKOMMYHUKALMOHHON CeTH
«MHTEepHeT», HEOOXOAMMBIX JJIA OCBOEHMA JUCUMIJIMHBI (MOAYyJ i), BKJIIOYas
3/IEKTPOHHbIE GUG/IMOTEeYHbIe 1 HHPOPMALUOHHO -CIPaBOYHbIE CUCTEMbI

7.1.1 DnexkrpoHHO-OMOMmMoTeuHass cuctema wusnarensctBa «[PRbooks». Pexum pocryna:

www. iprbookshop.ru.
7.1.2 DnexkrpoHHO-OMOMMOTEYHass  cucreMa  u3garenbcTBa  «Jlawpy.  Pexxum  gocryna:

https://e.lanbook.com

8. OBPA3OBATEJIbHBIE PECYPCbI AJ/11 UHBAJIMA0B U JINUL, C OB3

B Tabmmme 8.1 yKkazaH TmepeyeHb OOpa3OBaTEIBHBIX PECYpPCOB, HMMEIONMX  (QOPMEI,
alanTHPOBAHHBIE K OTPAHUYEHUSIM 370POBbs, A TAKKE CBEJICHHS O HATWYHU CHEIMAIBHBIX TEXHUYECKH X
cpeacTB 00y4eHUs KOJUIEKTUBHOTO U WHIMBH/IyaIbHOTO TTOJIB30BAHMUSL.

Tabnuna 8.1 — OGpa3oBaTenbHbIC pecypchl st UHBaIN10B U Jinil ¢ OB3

[lepeuenb 0Opa3oBaTEIBbHBIX PECYPCOB, CBenieHus 0 HAIMYUU CHELMATbHBIX TEXHUYECKU X
IPHUCTIOCOOJICHHBIX JIIsl UCIIOJIB30BAHUS cpeacTB 00y4eHUs KOJIJIEKTUBHOTO U WHIUBHUIYalIbHOTO
nHBamMaaMu 1 ymiamMu ¢ OB3 M OJIL30BAHUSA
CrneumansHoe MmoouiibHOe npwioxkenue |IPR BOOKS

BC «IPR k
OBC «IPRbooks» WV-Reader

CunTe3aTop peun, KOTOPbI BOCIPOU3BOIUT TEKCTHI

9BC «JIaubp»
KHHUT U MEHIO HaBUTAIINHU

9. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXO/UMOE I
OCYILECTBJIEHHUS OBPA30BATEJ/IbHOT'O MPOL[ECCA 10 A UCIMITJIMHE
(MOZAY.JIIO)

Y4eOHbIE ayaUTOPUU [UIS TPOBEACHHS 3aHATHH 10 JUCIUIUIUHE (MOIYIIO), OCHAIICHBI
000py/IOBaHNEM U TEXHHYECKUMHU CPEICTBAMHU 00yd CHU .

B Tabnune 9.1 nepednciieHsr:

- y9eOHBIC ayJUTOPHH I TIPOBEACHHUS YUEOHBIX 3aHATUH, OCHAICHHBIC O0OpYIOBaHUEM U
TEXHUYECKHUMH CPEACTBaAMH 00 yueHUS;

- TIOMEIICHUS 71l CAMOCTOSITETIbHOM PabOThl 00YJaIO M XCS, KOTOPhIE OCHAIICHBI KOMIBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO TMOJKIIOUEHUs K cetu «UWuTepHeT» U obecredyeHweM JocTyna B
AJICKTPOHHYIO HH(pOpMaIMOHHO-00pa3oBaTenbHyto cpeay AIIM HI'TY.


http://www.iprbookshop.ru/

Tabmuma 9.1 — OcHAIEHHOCTh AyAUTOPUM M TIOMEIICHUH JJI TPOBECHHS 3aHATHIM M CAMOCTOSATEIIbHOM
paboTHI CTYIEHTOB IO AUCHHUIUTMHE (MOIYIIO)

HaumeHnoBanue aynuropuil n

MMOMEIICHUM JIJIsI IMpOBCACHU A 3aHATUU U

CaMOCTOSITEIBHOIN pabOTHI

OcHaeHHOCTh ay IMTOPUN U IIOMEIIEHUHN [Tl IPOBEACHUS
3aHATHI 1 CaMOCTOATENIbHON PabOoThI

029 - KaOnHeT caMOIIOATOTOBKHU
CTY/IEHTOB
r. Apzamac, yn. Kanununa, gom 19

paboumx MeCT CTyJeHTa — 48 11T;
JI0OCKa MeJoBas - 1.
CTOJI mpenojaBaTess — 1 m.

210 - KaOnHeT caMOIIOArOTOBKA
CTY/IEHTOB
r. Apzamac, yn. Kanununa, gom 19

pabouymx MEeCT CTyaeHTa — 48 11IT;
JIOCKa MeJoBas - 1.
CTOJI MpenojaBaTess — 1 mi.

037 - KabuHeT caMOIMOArOTOBKHU
CTY/ICHTOB
r. Apzamac, yn. Kanununa, gom 19

paboumnx MecT cTyaeHTa — 48 mir;
J0CKa MeJioBas - 1.
CTOJI IIpenozasarenst — 1 mr.

324 - YyeOHas MynbTHMeIUHAS
ayUTOPUS
r. Apzamac, yn. Kanununa, gom 19

Jlocka MarHuTHO-MapkepHas; M yJabTUMEUNHBIN IPOEKTOP
BENQ; Oxpan; Ayauno-cuctema 2.0; Komnstorepst PC
Intel® Core™ i3-2100/250HDD/4ARAM - 13 mr;

IMocagoyHbIX MecT — 23
CTOJI mpenojaBares — 1 m.

316 - KaOuHeT caMOImoAroTOBKA
CTY/ICHTOB
r. Apzamac, yn. Kanununa, gom 19

paboumnx MecT cTyJeHTa — 26 wIT;
IIK, ¢ Beixogom Ha TeneBusop LG - 1 .
I1K ¢ nogxiroyeHrneM K MHTEPHETY - SIIIT.

10. METOUYECKHUE PEKOMEHJAIIMY OBYYAIOLIMMCSA 110 0CBOEHUIO
JAUCLIATITUHBI (MOY.J1)

10.1 O61ue MeTOAUYECKHUE PEKOMEHJALUU AJIA O00y4YaIUMXCs MO0 OCBOEHM IO
AUCIMILJIMHBI, 00pa30BaTe/IbHbIE TEXHOJIOTUU

JucnuninHa peanusyercs MOCPEICTBOM IPOBENEHUS] KOHTAaKTHOW pPabOThI ¢ 0O0y4aro Iy MUCS
(BKITIOYAs MPOBEIEHUE TEKYILETO KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSATEIBbHON paboThl 00YyJaIO M XCsl U
IIPOMEKYTOYHOM aTTECTal[H.

KonrtaktHas paboTa mNpoBOAWTCS B ayIUTOPHONM M BHeayAUTOpPHOM dopme, a Takke B
JICKTPOHHOW HMH(POPMALIMOHHO-00pa3oBarenbHoi cpeae uHctutyra (maee — DOUOC). B ciyuae
MPOBEACHUS YacTH KOHTAkTHOM pabotrbl mo muciumuinHie B OMOC (B COOTBETCTBUU C pacluCaHUEM
Y4eOHBIX 3aHATHH ), TPYI0EMKOCTh KOHTakTHOH padoTta B DMOC >KkBUBaJICHTHA ayIUTOPHOM padoTe.

Ilpy npenopaBaHMM AMCLMILIMHBI UCIIOJIB3YIOTCS COBPEMEHHBIE 00pa30BaTENIbHbIE TEXHOJIOTHH,
MIO3BOJISIFOIIME TTOBBICUTH aKTUBHOCTh CTYAEHTOB IPU OCBOEHHHM MaTepuaja Kypca U MpeAoCTaBUTb UM
BO3MOXXHOCTB 3P (PeKTHBHO peaan30BaTh YaChl CAMOCTOSTEILHOM paOOTHI.

Bech nekunoHHBIN MaTepuall Kypca, a Takoke MaTeprabl AJs IPaKTHYECKU X 3aHATUI HaXOsTCs B
ceobomuom noctyne B CJIO MOODLE na crpanuiie kypca mo azapecy: https:/sdo.apinntu.ruw/course u
MOTYT ObITh MPOPAOOTAaHBI CTYACHTAMHU J0 YTEHHUS JEKIU B XOJ€ CAMOCTOATENBHON paboThl. DTO JHaeT
BO3MOXKHOCTh OOCYIMTh MaTepHajl CO CTYIACHTaMH BO BpeMs UTCHHS JICKIUH, aKTHBHPOBATh HX
JIeSITeTbHOCTh IPH OCBOEHUM MaTepuaa.

Ha nexkumMsix W MNpPakTUUECKUX 3aHATUSIX PEATM3YIOTCS HMHTEPAKTUBHBIE TEXHOJOTHUH,
IIPUBETCTBYIOTCS BOIPOCHI U OOCYXKIECHHS, HCHOJIB3YETCS JUYHOCTHO-OPUEHTHUPOBAHHBIN IOAXO,
JUCKYCCHOHHBIEC TEXHOJOTHH, TEXHOJIOTMU paboThl B MalblX TpYNNaxX, YTO MO3BOJSET CTYICHTaM
MPOSIBUTH ce0s1, MOTYYUTh HABBIKM CAMOCTOSATEILHOTO U3YYCHUsI MaTepraa, BHIPOBHATH YPOBEHb 3HAHU U
B IpYIIIE.

Bce Bompochl, BO3HUKIIME MPU CaMOCTOSTEIbHOM paboTe HaJ JOMAIHUM 3aJaHueM, MOAPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATHSAX M JeKuusax. [IpoBomsTcss MHIUBUIyallbHBIE U TPYIIIOBHIE
KOHCYJIBTALIMM C MCIOJB30BAaHUEM, KaK BCTPEY CO CTY/IEHTaMH, TaK U COBPEMEHHbIX MH(OPMaIlMOHHBIX
TEXHOJIOTHH, TaKU X KaK (hOpyM, 4at, BHyTpeHHs1s1 nekrponHas nmoura CJIO MOODLE.
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HNHunuupyercss akTHBHOCTb CTYJAEHTOB, MOOLIPSAETCS 3aJlaHKe JII0OBbIX BOIIPOCOB MO MaTepHaly,
IIPaKTUKYETCS] UHAUBUIyaJIbHbII OTBET HAa BOIPOCHI CTYAEHTA.

st olieHKu 3HaHUN, yMEHUN U YpOBHS CHOPMUPOBAHHOCTH KOMIIETEHIIMU B IIPOLIECCE TEKYIIETO
KOHTPOJISI IPUMEHSETCs CUCTEMa KOHTPOJISl U OLIEHKU YCIIEBAEMOCTH CTYJIEHTOB, IIpeCTaBIeHHAas B Ta0JI.
5.1. IIpomexyTouHasi aTTecTalus IpoBOAUTCA B (JOpME 3a4eTa C UCIOJIb30BAHUEM CHCTEMBI KOHTPOJISA U
OIIEHKH YCTIEBAEMOCTH CTYACHTOB, IIPEICTABICHHOM B Tabm. 5.2.

10.2 MeToAu4YecKHUe YKAa3aHUA A/ 3aHATHI JIEKIIMUOHHOTO THIA

JIeKIMOHHBIA KypC MpPEanojaraeT CUCTEMaTU3UPOBAHHOE M3JIOKEHUE OCHOBHBIX BOIPOCOB
TEMaTHYeCKOTO IJIaHA. B XoJe IeKIMOHHBIX 3aHATHH pacKpbIBalOTCS 0a30BbIe BOMPOCHI B paMKax
KXKJI0M TeMbl MUCHMILIMHBI. O003HAYaIOTCS KIIOYEBBIC ACIIEKThI TEM, a TAKOKE JEIAl0TCs aKIEHThl Ha
Hanbosee CIOKHBIX W BAXHBIX IMOJIOKEHUSIX HM3ydaeMOTo Marepuajna. Marepuaibl JEKIUU SBIISIOTCS
OCHOBOW JJIi TOJrOTOBKM OOYy4alOUMXCS K MPAKTUUECKUM 3aHSATHSM M BBINIOJHEHUS 3aJaHui
CaMOCTOATEIBHOM pabOThl, a TakKe K MEPONPHUITUSIM TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH U
MPOMEKYTOUHOM aTTECTAlUU 10 JUCIUILIUHE.

10.3 MeToau4yecKue yKa3aHUs N0 OCBOEHMIO AMCLUUIUIMHBI HA JIA0OPATOPHBIX
pa6oTax

IToaroToBKy K KakJ0i 1a00paTopHOM paboTe CTYAEHT J0JKEH Ha4aTh C 03HAKOMJICHHUSI C INIAHOM
3aHATHUSA, KOTOPBIN OTpaxkaeT cojep)KaHue MpeanokeHHoN Tembl. Kaknas BeImojHeHHass paboTta c
0(OpPMIIEHHBIM OTYETOM M MOJJISKHUT 3aIMTE Y MPETOoaBaTesL.

I[pu onieHUBaHMN J1TaOOPATOPHBIX PAOOT YUUTHIBACTCS CIECAYIOIIEE:

- KAYECTBO  BBINOJIHEHUS] 3KCHEPHUMEHTAIbHO-IIPAKTUYECKOW 4YacTH paboThl M CTENEHb
COOTBETCTBHUS PE3Y/IbTATOB PaOOTHI 3aJaHHBIM TPEOOBAHUSM;

- Ka4ecTBO 0(OpMIICHHUS OTYETa IO paboTe;

- KaYeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI ITPU 3AIIUTE PAOOTHI.

10.4 MeToauyeckue YKa3aHUA II0 OCBOCHHKW JUCHHUIIVIMHBI HaA 3aHATHUAX
CEMHHAPCKOro THUIIA

[Ipaktnyeckue (ceMUHApCKUE) 3aHATUS MPEACTaBIAIOT CcOOOM JAeTanu3aluio JIEKIMOHHOIO
TEOPETUUYECKOTO MaTepuaia, MPOBOIATCA B LESAX 3aKPEIJICHHS Kypca M OXBaThIBAlOT BCE OCHOBHBIE
pasnenbl. OCHOBHOM (OpMOH IMpoBeNEHUsT NMPAKTHUECKUX 3aHATUN sBISETCS OoOCykaeHue Haumbosee
MpOOJIEMHBIX U CIOXHBIX BOIIPOCOB 10 OTAEIBHBIM TEMaM, a TAKKE pEIICHUE 3aa4 U pa30oop NpUMEpOB
B ay/IUTOPHBIX YCIOBUSX.

[pakTrueckue (CeMUHAPCKUE) 3aHATUS 00ECTIEYMBAIOT

- IPOBEPKY U YTOUHEHUE 3HAHUM, [TOTyYEHHBIX Ha JICKIIUSX;

- pa3BUTHE YMEHUH U HaBBIKOB JIUCKYCCHOHHOI'O 0OCYKIECHUSI BOIIPOCOB 110 YUeOHOMY MaTepuany
JUCIUTLIMHBI, BEIPAOOTKH COOCTBEHHOMW MO3HITUM 110 aKTyaJIbHBIM BOIIpocaM (pobdiemMam);

- T[OJABEACHUE UTOTOB 3aHATUIN (pe3ynbTaTbl TECTUPOBAHHUS, TOTOBHOCTh OTYETOB IIO
IPAKTUYECKUM 3aHATHSAM, TOTOBHOCTb JOMAIIHMX 3aJlaHUl, BBIIIOJHEHHBIX B XOJ€ CaMOCTOSITEIbHOM
paboThI).

[IpuBonATCS KOHKpETHBIE METOIUYECKUE YKa3aHUs IJi1 00ydaroupXcs MO MOATOTOBKE JOKIaaa,
BBINIOJIHEHUIO pedepaTa WK 3cce, TpeOoBaHus K UX 0(OPMIIEHUIO, TOPSIOK CAAUH.

10.5 MeToan4yecKre yKa3aHHs M0 CAaMOCTOSATEIbHOM pa6oTe 06y4a 0 IUXCS

CamocTosTenbHas pabota obecrnednBaeT MOAroTOBKY 00 yJaromerocs K ayquTOPHBIM 3aHATUAM U
MEPONPUATHSAM TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHOW AaTTECTallMU 10 HW3Yy4aeMOW IMCIUILIMHE.
Pe?,YJ'II)TaTBI 3TOU IMOATOTOBKU ITPOABJIAIOTCSA B AKTUBHOCTHU o6yt1a}0merocn Ha 3aHATUAX U B KAa4YCCTBEC
BBITIOJTHEHHBIX TPAKTUYECKU X 3aJaHUH U APYTUX GOPM TEKYIIETO KOHTPOJIS.

B mpormecce camocToATeNnbHON pabOTBl peKOMEHIyeTcsi MpopadOTKa MaTepHAIOB JIEKUUN IO
KaXJI0W MPONJIEHHOW TeMe, a TAaKKe M3Y4eHHE OCHOBHOW y4eOHOW M CIpaBOYHO-OMOIMorpaduyeckon
JTUTEPATyphl, IPEICTABICHHOMN B pa3nene 6.

Jlis BBITIOJTHEHUS CaMOCTOSITENBHOM paboThl NpPH H3YYEHHH AWCHMIUIMHBI CTYISHTHI MOTYT

16



MCIIOJIb30BaTh CIICIUAIM3UPOBaHHbIC ayaquTopun (cM. Tabi. 9.1), o0bopynoBaHe KOTOPBIX 00OeceunBaeT
noctyn depe3 «VIHTepHET» K DJIEKTpOHHON HHGOPMAIlMOHHO-00pa30BaTeNbHON Cpele WHCTUTYTA U
JJICKTPOHHOW OMONMMOTEUHOM CHCTEME, TIJ€ pacrojiaraloTcsi ydeOHble W y4eOHO-METOJUYECKUE
MaTepHaJIbl, KOTOPBIC MOT'YT OBITh HCIIOJIB30BaHBI [T CAMOCTOSITEIILHON PaOOTHI.

10.6 MeToguuyecKHe yKa3aHUs MO 06ecreYeHHI0 06pa30BaTeIbHOTrO MpoLecca

1. Metoauueckue peKOMEHJAIlMU MO OpraHu3aluy ayiuTopHOW paboThl. IlpuHATEl YueOHO-
metoandeckuM cosetoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpenst 2013 1. DeKTpOHHBIN
anpec :https://www. nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom _auditorii.PDF.

2. Metoanieckue peKOMEHIAMK M0 OPTaHU3allH U TUIAHUPOBAHUIO CAMOCTOSITEIIBHOU PabOTHI
cTyaeHTOB 1o nucuuiumHe. [Ipunsatel YueOHo-metomuueckum coBerom HI'TY um. P.E. Anekceera,
IIPOTOKOJI No 2 OT 22 arpers 2013 T. DJEKTPOHHbII ajpec:
https://www.nntu.ru/fronte nd/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom srs.PDF.

3. YueOHoe nocobue «[IpoBeneHne 3aHATUN ¢ MPUMEHEHHEM MHTEPAKTUBHBIX (OPM M METO/I0B
00y4eHU», EpmaxoBa T.N., WBamkux ET., 2013 T. DJIEKTPOHHBIN azapec:
https://www.nntu.ru/fronte nd/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem- interakt.pdf.

4. YuebHoe mocobue «OpraHuszanus ayJuTOpHON paboThl B 00pa3oBaTENbHBIX OpraHU3aLMIX
BeICIIETO  OoOpazoBanusiy, Mamkxwu E.I., Xykosa JL.IL, 2014 1. DiekrpoHHBIH aapec:
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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JlonoiHeHMs1 M MI3MEHEHUA B padoyel NporpaMme JTUCIHILTHHbI
Ha 20 20 Y. I.

YTBEPXJAIO:
JIMpEeKTOp UHCTUTYTA:
['e6oB B.B.
« » 20 r.

B pa60qy10 nporpaMmy BHOCATCA CJICAYHOIMC U3MCHCHU S :

1)
2)
WJIM JIETaeTCsl OTMETKA O HEIEeNeco0Opa3sHOCTH BHECEHUS KaKUX-JTHMO0 M3MEHEHMH Ha JaHHBIN ydeOHBIH
rog
Pabouas mporpamma nepecMoTpeHa Ha 3aceTaHuu Kadeapbl, TPOTOKOI OT Ne
3aBemyronmii kadeapou
(noonucwy) (®HO)

VYrBepxxkaeno YMK AIIN HI'TY, nporokon ot Ne
3aMm. gupekropa nmo YP Hlypeirua A.T1O.

(noonucy)
CormacoBaso:
Havansauk YO Menpaukosa O.10.

(noonucwy)

(6 cnyuae, ecnu usMeHeHUs: KACAOMCs IUmepamypsl).

3aBeayrom@si OTIEIOM OUOIHOTEKU Crapoctuna O.H.

(noonucs)
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