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AHHOTaNINA

Jucuunnuza «MaTtemaTu4eckoe MOJEIUPOBAHUE YCTPOMCTB M CHUCTEM» BXOAWT B
o0pa3oBaTeNbHyI0 MPOrpaMMy BBICIIETO OO0pa30BaHUS — MPOrpaMMy MarucTpaTypsl IO
HanpasieHuio noAarotoBku/ cnenuanbHocTH 11.04.03 «KoHCTpyupoBaHME U TEXHOJIOTHA
JJIEKTPOHHBIX  CpencTB»  HampaBieHHOCTH  «lIpoekTMpoBaHMEe W KOHCTPYHPOBAaHUE
BCTPAaUBACMBIX CHUCTEM JJIsI KOCMHYECKOTO M paKeTHOro oOOpyaoBaHUs». JluCHHIUTHMHA
peanmu3yetcs kadeapoit «No23».

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOUIMX KOMITETCHIINIA:

VYK-1 «CrocoOeH oOCyIIEeCTBIATh KPUTUYECKHA aHaau3 MPOoOJEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO IOJIX0/a, BEIpaOaThIBaTh CTPATETHIO JCHCTBUN

YK-2 «Cnoco0eH ynpaBisiTh IPOEKTOM Ha BCEX ATarax €ro >KU3HEHHOTO [UKIIa»

OIIK-3 «CmocobeH mpuoOpeTaTh W HCIONB30BaTh HOBYIO WH(GOpPMAIMIO B CBOEH
peIMEeTHOM 00J1acTH, MpeiiaraTh HOBbIE UICU U MOIXOAbl K PEIICHUIO0 HHXEHEPHBIX 33124

OIIK-4 «CnocobeH pa3pabarbiBaTh U NPUMEHATH CHEHUAIU3HUPOBAHHOE MPOTrPaMMHO-
MaTeMaTHUYeCcKoe oOecrieueHue s MPOBEACHUS UCCIIeIOBAHUN U PEIICHUS HHXCHEPHBIX 3a7au»

[TIK-6 «CriocoOeH ompenensTh eJid, OCYIIECTBIATh TOCTAHOBKY 3a/1a4 IPOSKTHPOBAHUS
ANIEKTPOHHBIX MPUOOPOB, CXE€M M YCTPOMCTB pPa3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYCHUS,
MOJArOTABIMBATh TEXHUYECKHE 3a/1aHUS HA BBIIOJIHEHNE IPOEKTHBIX paboT»

IIK-13 «Cnocoben pa3pabaTeiBaTh TEXHUYECKHE 3aJaHUS Ha MPOEKTUPOBAHHE
TEXHOJOTMYECKHUX IPOLIECCOB IPOU3BOJICTBA 3JIEKTPOHHBIX CPEJICTBY

Copep:xaHue IUCHUIUIMHBI OXBaThIBA€T KPYI BOIPOCOB, CBA3AHHBIX C MPUMEHEHUEM
MaTEeMaTHUYECKOI0 MOJIETUPOBAHUSI.

[IpenogaBanue AMCHUILIMHBI TpeAycMaTpuBaeT cieayioume ¢GopMbl OpraHU3aINH
y4e0HOT0 MpoIiecca: JICKIHH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS pad0Ta 00YJarOIIErocs.

IIporpaMMoil IHUCHUIUIMHBI TPELYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHHUS JAUCHUIUIMHBI COCTaBIsAET 5 3adeTHbIX eauHul, 180
4acoB.

SI3pIK 00y4EHUS 10 TUCIUITIIMHE KPYCCKUHN »



1. IlepedeHb IIAaHUPYEMBIX PE3YIHTATOB O0YUEHUS 110 TUCLMITIIMHE

1.1. Ilenu npenogaBaHus JUCHUTUIUHBI

Ienbro mpemnoiaBaHus JUCUUIUIMHEIL ABISETCA IpuoOpeTeHre 00y4JarouMucs
TEOPETUYECKHUX 3HAHUN U MPAKTHYECKUX HABBIKOB 110 pa3paboTKe MOJIENIel YCTPOICTB U CUCTEM.

1.2. JlucumnivHa BXOAUT B COCTaB 00s3aTE€IbHON YacTU 00pa30oBaTeIbHON POrpaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHU 110 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AUCLMILIMHBI 0OydYaroluiics AOKeH o0jaiaTh CielyHOIUMU
KOMITETEHIIMSIMU HJTM UX YacTsAMHU. KoMIeTeHIINY 1 WHAWKATOPBI UX JOCTHKCHHS NPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMKA U MHIUKATOPOB MX JTIOCTHKCHHUS

Kareropus (rpymnmna)

Ko 1 HaumenoBanue

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA

KOMIETEHIINH KOMIIETEHIINH JIOCTHIKEHUS] KOMIIETEHIIUU
YK-1 Cnocoben
VK-1.B.1 BnageTh HaBBIKAMH CUCTEMHOIO
OCYIIECTBIISATh
. Y KPUTUYECKOT'O MBIIIUICHHS; METOIUKAMU
KPUTHYECKUM aHAN3
MOCTaHOBKH LIEJIH, OTPE/IeNIEHUs] CIOCOO0B
PoOJIEMHBIX
YHuBepcaibHbIe . €€ JIOCTUKEHUS
CUTyaluii Ha OCHOBE
KOMIIETCHIINHU VK-1.B.2 B1ageTs HaBbIKAMU
CUCTEMHOT'0
HoxOTa WCIIOJIb30BaHUS AJITOPUTMOB H ITU(DPOBBIX
’ CPEICTB, MpeAHA3HAYCHHBIX Ul aHAIN3a
BbIpa0aThIBaTh
o . | mHbOpPMAIH U TAHHBIX
CTpaTeruio ACUCTBUMN
VYK-2.3.2 31atb 1iudpoBbie HHCTPYMEHTHI,
npeTHa3HauYeHHBIC IS Pa3pabOTKu
VYK-2 Cnocoben IPOEKTa/pelIeHus 3a1a41; METO/Ibl U
YHuBepcaibHbIe YIPaBIATh TPOSKTOM | MPOTPaMMHBIE CPE/ICTBA YIIPABICHUS
KOMITETEHIINH Ha BCEX 3Tanax ero MPOEKTaMuU

JKHN3HCHHOI'O IUKJIa

VK-2.B.2 BnaseTh HaBbIKaMU pELICHUS
npodecCHOHATIBHBIX 33/]a4u B YCIOBHIX
nudpoBu3almu o0IIEeCTBA

O6menpodeccrnonanpHbIE
KOMIIETSHIINH

OIIK-3 Cnocoben
npuodperaTh U
UCIIOJIb30BaTh HOBYIO
nH(OpPMALIHIO B
CBOEH IIPEAMETHOU
obyacTtu, mpeaiarath
HOBBIE UJIEH U
MIOJTXO/IBI K PEIICHUIO
MH)KEHEPHBIX 3a/1a4

OIIK-3.3.1 3HaTh NPUHLIKIIBI IOCTPOEHUS
JIOKQJIbHBIX U TJI00aTbHBIX KOMITBIOTEPHBIX
cerel, OCHOBBI MIHTEpHET-TEXHOJIOT U,
TUIIOBBIE POLEAYPBI IPUMEHEHUS
poOJIEMHO-OPUEHTHPOBAHHBIX
MPUKIIAIHBIX IPOTPAaMMHBIX CPE/ICTB B
JUCHUIUTMHAX MPO(ECCHOHATBHOTO IIHKIIA
1 ipodeccuoHaIbHON cepe eI TeIbHOCTH
OIIK-3.VY.1 ymeTp ucnonb3oBaTh
COBpeMEHHbIe HH(OPMALIMOHHBIE U
KOMIIBIOTEPHBIE TEXHOJIOTUH, CPEACTBA
KOMMYHHKAIUH, CIOCOOCTBYIOIINE
MOBBIIIIEHUIO 3()(PEeKTUBHOCTH HAYUHOH U
obOpazoBarenbHOU chep AeATENHPHOCTH
OIIK-3.B.1 BmageTs, MeToaMu
MaTeMaTHYeCKOTr0 MOJICITUPOBAHUS
AIIEKTPOHHBIX CPEACTB U TEXHOJIOTMUECKUX
IIPOLIECCOB C UCTOIb30BAHUEM
COBPEMEHHBIX MH(POPMAITMOHHBIX
TEXHOJIOTHUI

Ob6menpodeccnoHanbHbIC

OIIK-4 Coocoben

OIIK-4.3.1 3HaTh METO/IbI pacuera,




KOMIIETEHIIUU pas3pabarbIBaTh U IIPOEKTUPOBAHUSI, KOHCTPYUPOBAaHUS U
HIPUMEHSTh MOJICPHHU3ALIUH JIEKTPOHHBIX CPEJICTB C
CHEUAIN3UPOBAHHOE | UCIIOJIB30BAHUEM CUCTEM
IPOrpaMMHO- aBTOMAaTU3MPOBAHHOT'O ITPOEKTUPOBAHUS U
MaTeMaTH4eCKOoe KOMIIBIOTEPHBIX CPE/ICTB, B TOM YHUCIIE C
o0ecrieueHue ais UCIOJIb30BAHUEM UCKYCCTBEHHOTO
IIPOBECHUS MHTEIJJIEKTa
HCCIICIOBAHUHN U OIIK-4.Y.1 ymeTh OCyIIeCTBIATh BHIOOD
pelieHus Hau0o0Je€ ONTUMAJIbHBIX ITPUKIIAIHBIX
MH)KEHEPHBIX 3a/1a4 IPOrPaMMHBIX ITAKETOB JUISl PELLICHUS
COOTBETCTBYIOLIUX 3a1a4 HAY4YHOU U
00pa30BaTeNIbHON AEATENbHOCTH, B TOM
YHCJIe C UCIIO0JIb30BAHUEM UCKYCCTBEHHOIO
MHTEJUIEKTa
OIIK-4.B.1 B1aneTs cOBpeMEHHBIMU
nporpaMmMmubiMu cpeactBamu (CAD)
MOJIETTUPOBAHUS, ONITUMAJIBHOI'O
IIPOEKTUPOBAHUS U KOHCTPYUPOBAHUS
pUOOPOB, CXEM U AJIEKTPOHHBIX YCTPOHCTB
pazIuyHOrO GYHKIUOHATBHOTO
Ha3HA4YEHUs
[TK-6 Cnocoben
ONpPEAEIATh LENH,
OCYILECTBIISATh
IIOCTaHOBKY 3ajJa4
IIPOCKTUPOBAHUSA ITK-6.3.1 3HaTh cXeMbI U KOHCTPYKIIMH
AIIEKTPOHHBIX AIIEKTPOHHBIX CPEICTB PA3IMUHOTO
npubOpoB, CXEM U (YHKIMOHAJIBHOTO Ha3HAYECHUS
[Ipodeccuonanbubie YCTPOMCTB [1K-6.VY.1 ymeTs moAroTaBiInBaTh
KOMIIETEHIINH pa3IM4HOTO TEXHUYECKHE 3a]JaHUS Ha BBIIIOJIHEHUE
(GYHKIIMOHATILHOTO MIPOEKTHBIX paboT
Ha3HA4YCHUs, I1K-6.B.1 BnaneTs HaBbIKaMH pa3pabOTKU
MOJIFOTaBINBAaTh apPXUTEKTYPHI FIEKTPOHHBIX CPE/ICTB
TEXHUUYECKHE
3aJaHus Ha
BBITIOJTHEHHE
POEKTHBIX padoT
I1K-13.3.1 3HaTh COBpEMEHHBIE
ITK-13 Cnocoben TEXHOJIOTMYECKHUE TIPOLECCHI POU3BOJICTBA
paspabarbIBaTh AIIEKTPOHHBIX CPEACTB
TEXHUYECKHUE IIK-13.Y.1 ymeTs npoBOINTE aHAIU3 U
3aJlaHus Ha BBIOOp MEPCIEKTUBHBIX MaTEPUAIIOB,
[TpodeccuonanbHble MIPOEKTUPOBAHHE TEXHOJOTHYECKHUX MPOLECCOB U
KOMIIETEHIIUH TEXHOJIOTMYECKHUX 000py1OBaHuUs JJIsl IPOU3BOJICTBA
IIPOLIECCOB AIIEKTPOHHBIX CPECTB
MIPOU3BOICTBA I1K-13.B.1 BnameTs HaBLIKAMU IOATOTOBKHU
AIIEKTPOHHBIX TEXHUYECKOTO 3aJ[aHMs Ha TPOEKTUPOBAHUE
CPEICTB TEXHOJOTMYECKHUX IIPOLIECCOB

MIPOM3BOJICTBA DJIEKTPOHHBIX CPEICTB

2. Mecro mucuumumHbl B cTpykType OI1




JlucrumiamHa MOXKeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETCHHBIX O00yJAIOIIMMUCS
IpY U3yYEHHUH CIEAYIOUINX AUCHUILTNH: «Pusnka», « MHpopmaTukay.

3HaHUs, TOJNyYEHHbIC MPU HM3YyYCHHHM Marepuaia JaHHON IUCHUIUIMHBL, MMEIOT Kak
CaMOCTOATCIIBHOC 3HAUCHUC, TaK U MOT'YT HUCIIOJIB30BATHCA IMPU U3YUCHHUU APYTHUX AUCHUIIINH:
«MatemaTtudeckoe H IMpPOrpaMMHOE OOecIiedeHHe UCCleIoBaHmit»y, «MojenmupoBaHue
TEXHOJOTUYECKHUX CUCTEM U MIPOIIECCOBY.

3. O0BeM U TPYIOEMKOCTh TUCIIUILTAHBI
Jlaraple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJIOSEMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboThI M0 TUCHHUIUIHHE (M pacnpeeeHUe STOH TPYA0EMKOCTH 10 CEMECTpaM) MPEeACTaBICHBI B
taduuue 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpyaoemkocTs Mo
Bun yueOHOM paboThI Bcero cemecTpam
Nel
1 2 3
Oowan mpyooemKocmup OUCUUNIUHDL, 5/ 180 5/ 180
3E/ (1ac)
H3 nux uacoe npakmuueckoi n0020moeKu 11 11
AyoumopHnuie 3anamus, BCETO Yac. 68 68
B TOM YHCIIE:
nexuu (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (yac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (4ac)
9K3aMeH, (Jac) 54 54
Camocmoamenvnan paboma, Bcero (dac) 58 58
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auger, sx3amen (3auer, dudd. 3auq, OK3. OK3.
OK3.*%*)

* Kk
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. ConpepxaHue JUCITUTITUHBI
4.1. PacnpeneneHue TPyIOEMKOCTH TUCIUILIMHBI IO pa3/eiaM U BUIaM 3aHSITHIA.
Pazgenpl, TeMBbI TUCITUTIITUHBI 1 KX TPYJOEMKOCTh TTPUBEICHBI B TabmuIie 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI TUCTIUITITUHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cewmectp 1
Paznen 1. Beenenue. Llenb u 3a1a4u JUCIUIUIMHBL. 4 6

MecTo AMCIUIUIMHBI B Y4eOHOM ITpoIiecce

Pasnen 2. IloHsaTre MaTeMaTHUECKOTO
MozenupoBaHus. OCHOBHBIE aCEKThI
MaTeMaTU4YecKoro MoaenupoBanus. [Ipakruueckas 4 6
3HaYMMOCTh MAaTEMATHYECKOTO MOJCIIMPOBAHUS.
[TpuMepbl MaTEMaTUUECKUX MOJEIEH.




Pa3nen 3. MaremaTnuecKue MOJEIH.
Knaccudukanust moaeneit. OcooeHHOCTH 4 6
MIOCTPOCHHUS MATEMAaTHUYECKHUX MOJCIIEH

Paznen 4. IloctpoeHue MaTeMaTu4e€CKON MOJIEIH.
Br160op Bua Maremaruueckoit mojenu. OToop 4 6 6
(daxTopoB. OIeHKa ITapaMeTPOB MOJICIIH

Paznen 5. IlapHblif perpecCHOHHBIN aHAIIN3.
[Tonsitue napHoit perpeccun. [loctpoenue
ypaBHeHus perpeccun. Crienudukamusi MOAEIH. 4 6 6
O1nieHka mapamMeTpoB HEJTUHEUHBIX MOJIEIIEH.
[TpoBepka KauecTBa ypaBHEHUS PErPECCUHU.

Paznen 6. Cratuueckue moaenu. [loctpoeHue

CTAaTHYECKOHN MOJEIIM TEXHUYUECKOH CUCTEMBI. 4 8 10

AHaJHN3 cTaTHYEeCKOM MOJIETH TeXHUYECKOH

CUCTEMEI

Paznen 7. JIlunamuueckue monaenu. Iloctpoenue

JTUHAMHUYECKON MOJENN TEXHUYECKON CUCTEMEL. 4 3 12

AHamu3 TMHAMHYECKOH MOJIEIN TEXHUUECKON

CUCTEMEI

Paznen 8. [Iporao3upoBaHue COCTOSTHUS

TEXHUYECKHUX cucTeM. Llenp u 3agaun 6 6 6

MPOTHO3UPOBAHUS.

Hroro B cemecTpe: 34 34 58
Hroro 34 0 34 17 58

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIOJHEHUU
oOy4JalImuMHUCS  ONpENeNeHHBIX  TPYIOBBIX  (DYHKIMH,  CBSI3aHHBIX C  Oy;ymiei
npodecCHOHATBHOMN 1€ TENbHOCTBIO.

4.2. ConepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3feioB U TeM JEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0uIIe 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHUOHHOT'O [UKJIA

Howmep pa3znena Ha3Banue u copepxaHue pa3JenoB U TeM JEKIIMOHHBIX 3aHATUN
1 Beenenue. Lenb u 3aga4uu JUCIUIUIMHBL. MeCTO TUCIUILIMHBI B
y4eOHOM TTpoliecce
2 ITonsTHE MaTEeMaTHYECKOTO MOACIIMPOBAHUA. OCHOBHBIE aCHEKTHI

MATCMATHYCCKOT O MO)IeJ'II/IpOBaHI/IH. HpaKTI/I'-IeCKaSI 3HAYUMOCTDH
MATCMATHYCCKOT O MO)IeJ'II/IpOBaHI/ISI. HpI/IMepBI MATECMATHUUYCCKUX
MOJIEJIEN.

3 Matematuueckue moaenu. Knaccudukanus Moaemnei.
Oco0eHHOCTH MTOCTPOCHUS MAaTEMATHUECKUX MOJIeNeH

4 [Toctpoenue maTemaTuueckoit moaenu. Beibop Bua
MaTemaruueckoit mogenu. Oté6op daxtopos. OleHKa mapaMeTpoB
MOJIeIIN

5 ITapHbIii perpeccHOHHBIN aHanu3. [loHsaTHE TapHOU perpeccumn.
[Toctpoenue ypaBHeHus perpeccun. Crerudukanys MoJIenu.
Onenka napaMeTpoB HEIMHENHBIX Moaeneil. [IpoBepka kauecTBa
YPAaBHEHUS] PETPECCUMU.

6 Cratuueckue monenu. [loctpoenue ctaTuueckoit Moienun
TEXHUUYECKON CUCTEMBI. AHAJIN3 CTATUUYECKONH MOJETN
TEXHUYECKOU CUCTEMBI

7 Junamuueckue monenu. [loctpoernre 1TMHAMUYECKOW MOJEIN
TEXHUYECKOHN CUCTEMEL. AHAIN3 JUHAMUYECKON MOIEIN
TEXHUYECKON CUCTEMBI




8 [Iporno3upoBaHne COCTOSTHUSI TEXHUYECKUX chcTeM. Llenpb u

3aJa49u IIPOTHO3HUPOBAHMA.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBEICHBI B Ta0IuIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHsATHs U UX TPYIOEMKOCTb

W3 Hux Ne
Ne | Tewmsl npaktudyeckux | @opmel npakTU4eckux | TpyroeMKOCTb, |IIPAaKTUYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
VY4eOHBIM MJITAHOM HE IPEAYCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IPUBEACHBI B Ta0IHIIE 6.
Tabmuna 6 — JIabopaTtopHbIe 3aHATHS H UX TPYJIOEMKOCTh
U3 Hux Ne
Ne /i HaumeHnoBanme 1abopaTopHbIX padboT TpyJOEMKOCT®, | PAKTHHECKOH | pasiciia
(gac) MOATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 1
1 [TporpammHas peanuzanus 8 8 6
CTaTHYECKON MOJenu
2 HccnenoBanue cTaTHIECKOM MOJICTTH 8 8 6
3 [IporpamMmMHas peanu3amnus 8 8 7
JMHAMHYECKON MOJeNu
4 UccnenoBanue nuHAMUYECKOM 8 8 7
MOJIeTTH
5 CpaBHHUTENBHBIN aHATN3 2 2 7
MIOCTPOCHHBIX MOJIeTIeH
Bcero 34

4.5. KypcoBoe npoeKTupoBaHue/ BHIIIOIHEHUE KYPCOBOM pabOThI

VY4eOHbIM MJIaHOM He MPEayCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4aroIXcs
Bunel camocTosiTenbHON paboThI U €€ TPYAO0EMKOCTh IPUBEIEHBI B TabuLe 7.

Tabnuna 7 — Buabsl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrostensHoON paboThI
qac qac
1 2 3
M3ydyeHne TeOpeTHUECKOro MaTepuaia 20 20




nuctumuabl (TO)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
[ToaroroBka K MpOMEKYTOUHOM 18 18
arrectanuu (I1A)

Bcero: 58 58

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEIILHON PabOThI 00YUYaOIIUXCS 10 AUCIUIUTMHE (MOIYJTIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl JJIsl CAMOCTOSTENIbHOW paboThl 00yJaromuxcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3IaHU TIpUBEIeH B Tabuie 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHHIMA

KonnyecTBo 3K3eMILIAPOB B
Hlngp/ bubnuorpaduyeckas ccpuika OubmoTere
URL anpec (KpoMe 3JIEKTPOHHBIX
IK3EMILISIPOB)

621.396.9 Momnakos, A.A. 10
M 77 MaremaTtnueckoe MOACIMPOBAHNE

paTMOTeXHUYECKUX CUCTEM : yueOHOoe

mocobue / A. A. Monakos. - CII6. : Jlaus,

2016. - 146 c.
004.4 AHoauHa-AHapueBckas, E.M. 6
A 69 OCHOBBI MaTEMAaTUYECKOTO MOJICTTUPOBAHUS

TEXHUYECKUX CUCTEM : yueOHoe mocooue / E.

M. Anonuna-Annpuenckas ; C.-Ilerep6. roc.

YH-T a3poKocM. npudopoctpoenus. - CIIO. :

Usn-so I'VAII, 2015. - 47 c.
519.6/8 Juk, O.E. 5
145 MareMaTnyeckoe MOACIUPOBAHUE U

npusoxxkenus B cpene MATLAB : yueGHoe

nocobue / O. E. Jluk, A. O. Cmupsos, E. T'.

Cemenoga ; C.-IleTep0. roc. yH-T a3pOKOCM.

npubopoctpoenus. - Cankt-IletepOypr :

N3a-so I'YAIL 2020. - 69 c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
UH(POPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn « THTepHeT»
[lepeuenn DIIEKTPOHHBIX 00pa3oBaTEeIbHBIX pecypcos WHPOPMAITMOHHO-

TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JUCLUIUIMHBI

npuBeieH B Tabmuie 9.

Tabmuua 9 — IlepedeHp 3JEKTPOHHBIX 0Opa30BATENBHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»




URL anpec HaunmenoBanue

http://lib.aanet.ru/ Joctyn B DBC «Jlaub» ocymiecTBasieTcs o 10roBopy Ne 26 u Ne27
ot 31.01.2021

Hoctyn B O9bC «ZNANIUM» ocyuiectBisiercs 1o gorosopy Ne 058
ot 27.02.2023 .

Hoctyn B 9bC «OPAUT» ocymectisieTcs 1no goropopy Ne 257 ot
29.05.2023

8. Ilepeuens HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa3oBaTeNILHOTO MpOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp nCMoNIB3yeMOro IPOrpaMMHOTO oOecrieueH s npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHS

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. IlepeucHb WH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX npu
OCYIIIECTBICHUH 00pPa30BaTEIBLHOTO MPOIECcca MO AUCIUTUTMHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Tabymue 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabnuuel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH)

1 | JleximoHHas ayiuTopus

Crnenmanu3upoBaHHas J1abopaTopust 13-17

10. OueHouHbIe cpeICcTBA ISl IPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEACTB/JISA TIPOBEACHHS IPOMEKYTOYHOH AaTTeCTaI[uu
o0ydaromuxcs Mo AUCHUIUINHE MTPUBEACH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIs IPOBEACHHSI POMEKYTOTHON aTTeCTaIlNN

Bun npoMexyTouHO arTecTanyu [lepeueHb OLICHOYHBIX CPENICTB
DK3amMeH CnHcoK BOIPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3agaun;
TecTsl.



http://lib.aanet.ru/

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH O0YyYaloUMMHUCS TPUMEHSETCsl S-0ajulbHasi MIKajla OLEHKHA C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH, KoTopas puBejeHa B Tabuune 14. B TeueHune cemecTpa MOXKET UCIOIb30BaThCA
100-0annpHast ~ mKajma  MOXIYJBHO-PEUTMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kputepuu ouieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHIUN

XapakTteprucThka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyyvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJI TIPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO  TPAMOTHO €r0 M3JIaraer;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC TTOJIOKCHHUS C MPAKTUYCCKON
JeATEIIbHOCTHIO HAIIPaBIICHHUS;

— yMeJ0 00OOCHOBBIBACT U apTyMEHTHUPYET BBIJIBUTAEMbIC HM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CHCIMAIN3UPOBAHHBIX TOHSATHH.

COTIIMYHO»
(GavTCHO»

— 00y4JaroIuiicsi TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, TPaMOTHO U
[0 CYUIECTBY WU3JaracT €ro, ONUPasCh Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C IPAKTUYCCKOH JEATSIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TTOHATHH.

«XOpOoLIO»
<Ga4YTCHO»

— o0yyaromuiicss yCBOMJI TOJBKO OCHOBHOM MPOTPaMMHBIN MaTepuan,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI,

— JIONyCKaeT HEeCYIIECTBEHHbIE OIMOKN U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYJHEHUs B NPAKTUYECKOM NPUMEHEHUU 3HAHWUU
HaIlpaBJICHUS,

— cnabo apryMeHTUPYET Hay4dHbIE MOJI0KEHNUS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX OHSITHIA.

«YHAOBJICTBOPUTCIIEHO»
GavTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENBbHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MPOoOJIeM B KOHKPETHOM HAIPaBIICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJOKCHHUS;

— He GOopMYJIHPYET BBIBOJIOB M 0000IICHU.

«HCYHAOBJICTBOPUTCIILHO»
«HE 3a4TCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/TaHUS WM WHBIC MaTePHAIIBI.
Bompocs (3amaun) asis 9K3aMeHa mpeICTaBIeHb! B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Neo /it [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa Koz
WHAMKATOpa
1 [ToHsITHE MaTeMaTHYECKOTO MOJEITUPOBAHUS. VK-1.B.1
2 OCHOBHBIE aCIIEKThl MATEMATHYECKOT'0 MOJICIIMPOBAHUS. VK-1.B.2
3 IIpaxTrueckas 3HA4MMOCTb MatemaTnueckoro | YK-2.3.2
MOJICIIMPOBAHUS




4 [IpuMepsl MaTEMaTUYECKUX MOJEIEHN YK-2.B.2
5 MareMaTnyeckue MOIEIIH. OIIK-3.3.1
6 Krnaccudukanust moaenei. OIIK-3.V¥.1
7 OcoOEHHOCTH MTOCTPOCHUSI MATEMATHYECKUX MOJIEIICH OIIK-3.B.1
8 [TocTpoeHne MaTEMaTHYECKOM MOJEIH. OIIK-4.3.1
9 Br160p Bu1a MaTeMaTHUeCKOM MOJIEIH. OIIK-4.V.1
10 OT60p (hakTOpOB. OIIK-4.B.1
11 OneHka napaMeTpoB MOJIEIU [1K-6.3.1
12 [TapHBbIil perpecCHOHHBIN aHAIH3. I1K-6.V.1
13 [TonsiTue MapHOM perpeccum. I1K-6.B.1
14 ITocTpoenue ypaBHeHus perpeccun. Cnenubukarms moaenu. | [1K-13.3.1
15 OreHka napaMeTpoB HEJTMHEHHBIX MOJICIICH. IIK-13.V.1
16 [IpoBepka kauecTBa ypaBHEHUSI PErPECCUU. I1K-13.B.1
17 CraTuyeckue MOIeIn VYK-1.B.1
18 [TocTpoeHne cTaTHYECKON MOJIEIIH TEXHUYECKOU CHCTEMBI YK-1.B.2
19 AHaan3 cTaTHYEeCKOM MOJIEIN TEXHUYECKONH CUCTEMBI VK-2.3.2
20 JlnHamMu4yeckue MoaeIn VK-2.B.2
21 [TocTpoeHre TMHAMUYECKON MOJICIIM TEXHUYECKOW CUCTEMBI OIIK-3.3.1
22 AHanuM3 TMHaMUYECKOU MOJCIIN TEXHUYECKON CUCTEMBI OIIK-3.V.1
23 [IporHo3upoBaHre COCTOSIHUSI TEXHUUECKUX CUCTEM OIIK-3.B.1
24 [lenp u 3a1a4yu TPOrHO3UPOBAHUS OIIK-4.3.1
Bompocsr (3amaun) st 3aueta / mudd. 3adera npeacraBicHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ais 3aueta / audd. 3ayera
Kon
Ne i/t [Tepeuens BompocoB (3a1av) 11 3aueta / nudd. 3auerta HHKATOPA

Y4eOHBIM NJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM nns KypCcOBOrO TPOEKTHUPOBAHUS/BBIIIOJHEHUS KypCOBOW pabOThI
MpeICTaBIeHbI B Ta0numie 17.
Tabauna 17 — IlepeyeHb TeM i KYpCOBOTIO IPOEKTHPOBAHNUS/BBIIIOJIHEHUS] KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOIO TPOEKTUPOBAHUSI/BBITIOIHEHUS

Ne n/mt .
KypCOBO# paboThI
Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO
Bonpockl s mpoBeneHUS TMPOMEXKYTOYHOH aTTeCTallid B BHJE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii IepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

[IpuMmepHBIii IepeueHb BOIPOCOB JUIsl TECTOB

Kommerenims

1. | Uuacrpykuus. [IpounTaiite 3a1anue 1 BoIOEpUTE OJUH MPaBUIbHBINA
OTBET

IIpounTaiiTe 3aqaHue ¥ BbIOEpUTE OIMH NPAaBUJIbHbIN OTBET
Kaxoii n3 1moaxoIoB JIEKAT B OCHOBE CHCTEMHOT'O aHaIN3a CIOKHOM
TEXHUYECKOH 3a1aumn?

A) YmpoleHue Bcex mapaMeTpoB 10 MUHUMYyMa

B) HccnenoBaHue CUCTEMbI KAk COBOKYITHOCTH B3aMMOCBSI3aHHbBIX
3JIEMEHTOB

YK-1




C) UrnopupoBaHue BTOPOCTETIEHHBIX (PAKTOPOB
D) Brienenue ciyyaifHbIX TapaMeTPOB U aHAIN3 110 OTAEIbHOCTH

WNuctpyknus. [Ipounraiite 3a1anue u BBIOEPUTE OJTUH UITH YK-1
HECKOJIBKO ITPaBUJIbHBIX OTBETOB.
IIpounTaiiTe 3a5aHue ¥ BbIOepUTe OIMH MJIU HECKOJIBKO
NPAaBUJIBHBIX 0TBETOB
Kakue neicTBUSI OTHOCSTCS K KPUTHYECKOMY aHAIHU3Y MPOOIIEMHOM
cUTyauuu?
A) OrmpezenieHne Bcex 3aMHTEPECOBAHHBIX CTOPOH
B) Ionpa3znenenue cucTeMbl Ha MOICUCTEMBI
C) CpaBHeHHE BO3MOKHBIX peIIeHHH 1m0 3¢ (HEeKTUBHOCTH
D) Bri6op niepBoro AOCTYNMHOTrO BapHaHTa
WNuctpykuus. [IpounTaiite 3a1anne U pacioyIORKUTE BapHUAHThI YK-1
OTBETA B [IPaBUWJILHOM MOCIIEI0BATENIbHOCTH.
PacnoJioxkuTe 3Tanpl CHCTEMHOI'0 AHAJIN3A B JIOTHYECKOM
M0CJIeI0BATEJIbHOCTH:
A) BrisiBienue u popmanuzanus npodaemMbl
B) Iloctpoenue Moienu CUTyaruu
C) Ananu3 B3auMOCBsI3€H U OIrpaHUYECHUM
D) Pa3zpaboTka cTpareruu peneHus
WNuctpykuus. [Ipountaiite TekcT U yctaHOBUTE cooTBeTCcTBHE. K YK-1
K10 TIO3UIIMHU B JIEBOM CTOJIOIIE TOIOEPUTE COOTBETCTBYIOILYIO
MO3MIIMIO B IPAaBOM CTOJIOLE.
YcTraHoBHTE COOTBETCTBHE MEK1Y OHSITHEM U €ro
onpeaeaeHHeM:
A) Cucremnsiii nonxon — 1) KommiekcHoe paccMoTpeHHe Bcex
DIIEMEHTOB U CBSI3€
B) Kputnueckuii ananuz — 2) Ouenka 000CHOBaHHOCTHU
YTBEPK/IEHHUI U BBIBOJIOB
C) Crparerus — 3) IlocnenoBaTenbHOCTD NEUCTBHM 151
JOCTH>KEHUS LENH
3anuwume eviOpannvle yUPpPsvL NOO COOMBEMCMBYIOUUMU

oykeamu:

A B C
WNuctpyknus. [IpounTaiite 3a1aHne U JauTe CBOM pa3BEPHYTHIN YK-1
BApUAHT OTBETA.
[Touemy cucTeMHBIN TOAXOM BaXKEH MPU PEIICHUU MHKEHEPHBIX U
yIpaBJI€HYECKUX 3a1a4?
Wuctpyknus. [IpounTaiite 3a1aHre U BEIOSPUTE OAWH MPaBWIbHBIN | YK-2

OTBET

IIpounTaiiTe 3a7aHHue M BbIOEpPUTE OIMH NPABHIbHbBIN OTBET
Kakoii sTan >KH3HEHHOTO LIMKJIA MPOEKTa BKJIIOYAET B ceOs aHATU3




JOCTH>KMMOCTH 1I€JIeH, CPOKOB U pecypcoB?
A) [TnanupoBanue

B) 3aBepuienue npoexra

C) KoHTpoJ1h HCTIOTHEHUS

D) MotuBanusi KOMaH/ bl

Wuctpykuus. IIpounraiite 3aganue v BbIOEPUTE OAUH UITU
HECKOJIBKO ITPaBUJIBHBIX OTBETOB.

IIpouuraiite 3aaHue U BbIOEPHUTE OJIMH WJIN HECKOJIbKO
NPaBHIbHBIX OTBETOB

Kakue nelicTBUs OTHOCATCA K (QYHKIMSIM yIPaBJIECHUS IPOEKTOM?
A) ®opmupoBaHUE IPOEKTHOW KOMaHIbl

B) IloaroroBka KOMMEpUYECKOTO MPEJIOKEHUS

C) MOHUTOPUHT BBIIIOJIHEHUS 3324

D) YTBepxneHue npoeKTHONW JOKyMEHTAIUH

YK-2

I/IHCTp}/'KI_[I/ISI. HpO‘lHTaI;'ITC 3aJIaHUC U PACIIOJIOXKUTC BaAPUAHTBI
OTBCTa B HpaBHHBHOﬁ OoCJICA0BATCIBbHOCTH.

PacnoJioxkuTe CTaIuM ;KU3HEHHOT0 IHKJIA MPOEKTA B
NPaBUJIbHOI MOC/1€10BATEIHLHOCTH:

A) Nnnumanmst

B) [InanupoBanue

C) Peanuzarus

D) 3aBepienue

YK-2

Wnctpykuus. [IpounTaiite TEKCT M ycTaHOBUTE COOTBETCTBHE. K
KaXJI0M TIO3UIIMHU B JIEBOM CTOJIOIIE TTOJIOEPUTE COOTBETCTBYIOILYIO
MO3MIIMIO B IPAaBOM CTOJIOLE.

YcTaHOBHTE COOTBETCTBHE MEKIY MPOIECCOM YNPABJIEHHUA H €ro
(ynkuueii:

A) Ununuanus npoexkra — 1) O60ocHOBaHNE HEOOXOAUMOCTH
IPOEKTa U OIpeJiesIeHue Lenen

B) [Inanuposanune — 2) Pa3pabotka rpaduka, Oromxera u
CTPYKTYpBI paboT

C) Kontpounb ucionnenust — 3) O1ieHKa nmporpecca, yrnpapiieHue
U3MEHEHUSIMHU

3anuwiume 6vlOpannvle YUPPLL OO COOMEEMCMEYIOUUMU
oyxkeamu:

A B C

YK-2

10.

WNuctpykuus. [Ipounraiite 3a1aHue U JauTe CBOM pa3BEPHYTHIN
BApUAHT OTBETA.

[Touemy Ba’kHO KOHTPOJUPOBATh KX Tal *KU3HEHHOTO LUK
npoekra’?

YK-2

11.

Nuctpykuus. [IpounTaiite 3a1anue u BbIOEpUTE OAMH MPABUIBHBIHN
OTBET

OIIK-3




IIpouuraiite 3aaHue U BbIOEpHUTE OJMH NPABWIbHBIN 0TBET

Uro siBnsieTcst mpu3HakoM 3P GEKTUBHOTO UCTIOIB30BAaHUS HOBOM
nH(pOpMallUU B UH)KEHEPHOU JesITeIbHOCTH?

A) Mexannueckoe KONMPOBAaHUE PELIEHUH U3 UHTEPHET-UCTOUYHUKOB
B) Ynpoienne TexHUYECKON JOKYMEHTAITMH

C) [IpumeHeHre 3HaHUH U3 HOBEUININX IMyOJIUKAIUN U TTATCHTOB JIJIs
YIIyUIIEHUS] KOHCTPYKIUU

D) Uckirouenue stana ananusa TpedoBaHUM

12.

Wuctpykuus. [IpounTaiite 3a1anue u BbIOEpUTE OAMH WIN
HECKOJIBKO ITPaBUJIBHBIX OTBETOB.

IIpouuraiite 3aaHue U BbIOEPHUTE OJIMH WIH HECKOJIbKO
NPaBUWJIbBHBIX 0TBETOB

Kakue ncrounuku nHGOpMAaLIUK CYUTAIOTCS JOCTOBEPHBIMH IS
MOMCKA HOBBIX MH)KEHEPHBIX PEIICHHI?

A) Hayunble xypHalbl U KOH(EpEeHINH

B) Conmnansnsie cetu

C) IlaTeHThI ¥ CTaHAAPTHI

D) bnoru ¢ comHuTENHHOM pernyTanuen

OIIK-3

13.

Nuctpykuus. [IpounTaiite 3ajaHie U pacloIOKATE BAPUAHTHI
OTBETa B IPaBUJIbHOM MOCIEA0BATEIbHOCTH.

PacnosiosxkuTte 3Tanbl BHeAPEeHHUsSI HOBOI0 MHKEHEPHOI'0 MOAX01a
B JIOTMYeCKO¥i N0C/1e10BATEILHOCTH:

A) M3ydeHue CyniecTBYIOIINX PEIICHUN U aHAIIU3 JTUTePaTyPhI

B) ®opmynupoBka HOBOM uaeu

C) IpoBepka kU3HECTTOCOOHOCTH UEH (MOACTUPOBAHUE, PACUETHI,
HKCIIEPUMEHTHI)

D) Peanu3zanus pemieHus: B IpOeKTe

OIIK-3

14.

Wuctpykuus. [IpounTtaiite TEKCT M ycTaHOBUTE COOTBETCTBHE. K
KaXJI0M TIO3UIIMHU B JIEBOM CTOJIOIIE MOIOEPUTE COOTBETCTBYIOILYIO
MO3UIIMIO B IPABOM CTOJIOLE.

YcTranoBHTe COOTBETCTBHE MEK1Y BHIOM J1eSITEJIbHOCTH U eé
pe3yJbTaToM:

A) Ilouck HoBOM uHpopmanuu — 1) Pacmmpenue 3nanuil no teme
B) I'eneparnus unen — 2) lpemioxkenne opurnHaIbHOTO
WHKEHEPHOTO0 MOAX0/1a

C) Ananusz s¢pdextuBHOoCcTH — 3) O1IeHKA TPEUMYIIIECTB HOBOTO
peleHus

3anuwiume 6vlOpannvle YUPPLL OO COOMBEEMCMEYIOUUMU
oykeamu:

A B C

OIIK-3

15.

Wuctpykuus. [Ipounraiite 3a1aHue U JaUTE CBOM pa3BEPHYTHIN

OIIK-3




BAapHUAHT OTBCTA.

HOquy Ba’XHO YMCThb IIpe€ajiaratb HOBBIC IOAXOAbI K PCUHICHUTIO
HHXXCHCPHBIX 33,[[3‘1?

16.

Hucmpykyus. IIpouumaiime 3a0anue u gploepume 00uH
npasubHLLIL Omeem

Cucremoii Ha3bIBaeTCH !

A) ®parMeHT nporpaMMHOI0 Ko/, K KOTOPOMY MOKHO 00paTHThCS
U3 JpYyroro MecTa IporpaMmsl;

B) MHOeCTBO pacIooKEHHBIX B IAMSITH JIPYT 32 IPyroM
3JIEMEHTOB OJJHOT'O THIIA, KOTOPBIMU MOKHO OIIEPUPOBATH KAK
IPYIIION;

C) IMocnenoBarebHOCTh OMEPATOPOB, IOBTOPSIEMBIX B IIPOLIECCE
BBITNIOJIHEHMSI OIIEpaTopa IUKJIa,

D) MHOeCTBO 3JI€MEHTOB, B3aUMOCBSI3aHHBIX APYT C JPyTroM

I1K-6

17.

Hucmpykyus. IIpouumaiime 3a0anue u gploepume 00uH
NPAGUILHBLIL OMeem

AJITOPUTMOM HA3bLIBAETCS

A) ®parMeHT IporpaMMHOT0 KOja, K KOTOPOMY MOXHO OOpaTHThCS
U3 JIpyroro Mecta nporpammeli;

B) MHOXecTBO pacoyioKEHHBIX B TAMSITH JPYT 3a JIPYroM
AJIEMEHTOB OJTHOT'O THIIA, KOTOPBIMU MOYKHO OIIEPUPOBATH KaK
IPYIIION;

C) INocnenoBaTeabHOCTD OMIEPATOPOB, MIOBTOPSIEMBIX B IPOIECCE
BBIIIOJIHEHHMS OllepaTopa LUKIIA;

D) Yetkast mocie0BaTeIbHOCTh ICHCTBHU, BBIOJIHEHHE KOTOPOi
JIaeT 3apaHee U3BECTHBIA pe3ysbTarT.

I1K-13

18.

Hucmpykyus. Ilpouumaiime 3a0anue u 6videpume 00UH uUIU

HECKOJIbKO npasuJibHblX OMeemaoe.

AJITOPUTMOM HA3bIBACTCH !

A) ®parMeHT mpOrpaMMHOT0 K0/, K KOTOPOMY MOKHO 00paTHThCS
U3 Ipyroro Mecra IporpamMmmeli;

B) MHOeCTBO pacIoNIOKEHHBIX B TAMSITH JIPYT 3a IPyroM
AJIEMEHTOB OJJHOTO TUIIA, KOTOPBIMHU MOKHO OIIEpUPOBATh KaK
TPYIIION;

C) Yerkast mocie10BaTeIbHOCTD JICHCTBUH, BBITIOJTHEHUE KOTOPOU
JIaeT 3apaHee U3BECTHBIN pe3ysbTarT,

D) UmenoBaHHas 00:1aCTh JAHHBIX HA HOCUTEJE HHPOPMAIIHH.

[1K-6

19.

Hucmpykyus. Ilpouumaiime 3a0anue u 6videpume O0O0UH U

HECKOJIbKO npasujlibHblX Omeemaoe.

Mopesap Ha3bIBaeTCsl CTOXaCTHYECKOH (BEPOSITHOCTHOI,

I1K-13




cIy4aiiHoM),

A) Ecnu B kauecTBe apryMeHTa BbICTYIIaeT MPOCTPAHCTBEHHAS

KOOP/IMHATA;

B) Ecu B Mozenu cpeny BeTMYUH UMEIOTCS CITyYaiiHbIC;
C) Ecnu B Mmozienu cpeid BEJIMYUH HET CIIyYalHBIX;
D) Ecnu nporiecc pa3BMBaeTCst OAHOBPEMEHHO U BO BPEMEHH, U B

IIPOCTPAHCTBE.

20. | Hncmpykuusa. Ilpouumaitme mexcm u ycmanoeume
coomeemcmeue. K xascooi nozuyuu 6 neeom cmonouye
noooepume coomeemcmeyuiy0 NO3UUUI0 6 RPAGOM Cmoadye.
YcTraHoOBHTE COOTBETCTBHE:

A) OyukuuonanbHas | 1) yeTkas mociIea0BaTeIbHOCTh JCHCTBUM,
cxema BBIIIOJIJHEHUE KOTOPOM JaeT  3apaHee
WU3BECTHBIN pe3ysIbTaT
B) Anroputm 2) TOKYMEHT, Pa3bsCHSIOLIHIA POLIECCHI,
MPOTEKAIOIINE B OTICIBHBIX [1IK-6
(YHKITMOHATBHBIX TICTISIX U3ICITHSI UITH
HU3JICIINH B LIEJIOM,
C) Maremaruueckas | 3) mnpuOIMKEHHOE OMHUCAHHE CHCTEMBI,
MOJICJTh 0o0beKTa WJIM TMPOIECcCca, BBIPAKECHHOE
MaTEeMaTHYCCKHUMH CUMBOJIAMU
3anuiuTe BHIOpaHHbBIE U(PHI MO COOTBETCTBYIOIIMMHU
OykBamu:
A B C

21. | Hucmpykyusa. Ilpouumaiime mexcm u ycmanogume
coomeemcmeue. K xasxcooii nozuyuu ¢ neeom cmonoye
nooodepume coomeemcmeayouyIo nO3UYUIO 6 NPAGOM CmoJidye.
YcTaHoBUTE COOTBETCTBHE:

A) OyukimonagbHas | 1) COBOKYITHOCTb MPOEKTHOMN

cxema KOHCTPYKTOPCKOM JIOKyMEHTAIINH,
coepXkalleil TEXHUYECKOE M TEXHUKO-
DKOHOMHYECKOE 000CHOBaHHUE
1[eIecO000pa3HOCTH pa3pabOTKU MPOEKTa U K-13

YTOUHSFOIIEN TpeOoBaHUs K
pa3pabaTbIBaeMOMY U3JIEITUIO

B) Texuuueckoe
MPETIOKECHUES

2) TOKYMEHT, Pa3bsSCHSIOUIHIA TPOIIECCHI,
MIPOTEKAIOIINE B OTACIIBHBIX
(GYHKIIMOHATBHBIX METISIX U3ENUS UIH
W3JIC]INU B IIEJIOM,

C) Maremaruueckas
MOJIEJTh

3) npubmMmKEHHOE ONKMCAHHE CHCTEMBI,
00BEKTa WJIHM IPOLECCA, BBIPAKEHHOE
MaTeMaTHYECKUMHU CUMBOJIAMHU

3anummre BIOpaHHBIC HU(PHI TOJ COOTBETCTBYIOIIUMHU




OyKkBaMHu:

A B C

Hucmpykyus. lIpouumaiime 3a0anue u pacnonox3cume apuanmaol
omeema 6 NPAGUILHOU NOCIE006AMENbHOCHIU.

YcraHoBUTE NPABUIBHYIO N0CJI€10BATEIbHOCTH CTAAUM
Pa3padoTKH KOHCTPYKTOPCKOW JOKYMEHTAIIUM:

A) TexHuueckoe MnpeioxKeHnue
22.| A pen T1K-6

B) Dcku3HbIA TPOEKT
C) TexHUYeCKU# MIPOSKT
D) PaGouasi tokyMeHTaUs

Hucmpyxkyua. Ipouumaitme 3a0anue u pacnooxcume 6apuanmol
omeema 6 nPasuUIbHON HOC1E008AMENbHOCHU.

YcTaHOBHUTE NPABWILHYIO NOC/I€10BATEILHOCTD CTATUI
MOCTPOEHHUS AITOPUTMA:

A) IlocranoBka 3a1auu

B) Pa3pabotka anroputma

C) IlpoBepka MpaBHIBHOCTH AITOPHUTMA

D) Peanu3anus anropurma

E) AHanu3 aropiutMa u ero ClI0KHOCTH

23. I1K-13

Hucmpyxkyua. Ilpouumaiime 3a0anue u oaiime coil pazeepHymulil
eéapuanm omeema.
24. ITK-6

Onummnre, YTO TaKoe (PYHKIHMOHAJIBHAS CXEMA.

Hucmpyxkyua. Ilpouumaitme 3a0anue u oaitme coil pazeepHymalil
eéapuanm omeema.

25. IK-13
OnuiuTe, YTO TAKOE AJITOPUTM.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO TUCHUIUIMHE OOYyYaroUIUXCs 3a0YHON (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0uie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX padOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  MarepHabl, OIlpeledomue  MPOLUEAYPBI OLICHUBAaHUS
WHAWKATOPOB, XapaKTepU3YIOIIUX JTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEPKATCsi B
JOKAJIbHBIX HOpMaTUBHBIX akTtax [ YAIIL, pernaMeHTUpYHOIIUX MOPAIOK U OPOLEAYPY
MPOBCACHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTH U HpOMQ)KyTO‘IHOfI arrecraluu 06yan0mec;1
'VAIL




11. Meroauveckue yKa3aHus A 00YUYaIOMIUXCs IO OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauyeckue yKazaHus s OOyYarolIuXCsli 10 OCBOCHHMIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3zHAa4YeHHWE JICKIIMOHHOTO MaTepuajia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
nIyOOKOe U SICHOE HW3JIOKEHWE ydeOHOro marepuana. Ha3sHadueHuWe COBPEMEHHOH JICKIIUU B
paMKax AMCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAILMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTAIBHBIX MPOOJIeM AWCIMILIAHBI, METOJOB HAyYHOTO IIO3HAHUWS, HOBEHIINX
JTOCTMDKCHUH Hay4dHOW MbICIH. B ydueOHOM mporiecce JICKIUsT BBITIOJHIET METOJA0J0THUYECKYIO,
OpPTraHM3AIMOHHYI0 U MHPOpMaIMoHHYIO (GyHKIMU. JIEeKus pacKphIBaeT MOHATHHHBIN anmapat
KOHKPETHOM 00JlacTh 3HaHUs, €€ MpoOJEMBbI, JaeT IEIbHOE MPECTaBICHUE O JIUCIHUILUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU AUCIUILTTHAMH.

IInanupyeMsble pe3yJabTaThl IPH OCBOCHUHU 00YYAIOIIMMUCS JIEKIIMOHHOIO MaTeEpHaa.

— TIONyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBA3AHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX OIpPEAeNseTCs eJIeBO YCTAaHOBKOM K Ka)KJI0M KOHKPETHOU TeME;

— TIOJy4Y€HUE OIBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIO/IaBaATEIIEM;

— pa3BuTHE NPO(PECCHOHAIBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIICHHSL.

— TIOSIBJICHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOIUMOTO JIJIsi CAMOCTOSITSIIEHON paOOTHI,

— TIONyYeHWE 3HAHUW O COBPEMCHHOM YpOBHE pa3BUTHUS HAYKH W TEXHUKU U O
MIPOTHO3€ WX Pa3BUTHUS HA OJIMDKAMIIINAE TOJIBI;

— HAY4YUTHhCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICTU U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSITH WX B  Pa3IMYHBIX
bopmyarpoBKax);

— TONy4YeHHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepual MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAMEl  CIIAliIoB U
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIEHUU KOPOTKUX AHCKycCUH 00
OCOOCHHOCTSIX MMPUMEHEHHSI OTICIbHBIX TEMATHK I10 JIUCIUTIIHHE.

CtpykTypa mOpenoCTaBleHUs JEKIIMOHHOTO MaTepuana: COOTBETCTBYET COICpPKAHHUIO
JTUCIUTITAHEI (Tabnuma 3).

Metoauyeckie yka3zaHUS O OCBOEHHIO JIEKIIMOHHOTO MaTepuaia MpeACTaBIeHBl B
JInuHoM KaOUHETE.

11.2. Metoauueckue ykazaHus sl 00y4aroluXxcs M0 Y4acTHIO B CEeMUHapax
He npenycmoTtpeHo.

11.3. Meroauueckue ykazaHHs Uil OOy4aroIUXcs MO MPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI
He npexgycmorpeno.

11.4. Metonuueckue ykazaHusl A7 OOydaloIIUMXCsl 1O BBIMOJHEHHUIO JIaOOpaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaroImuiics JODKEH YriayOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAECTh COBPEMEHHON METOIMKONW M TEXHHUKOU
9KCHEPUMEHTa B COOTBETCTBUM C KBAIM(UKAMOHHOW XapaKTEPUCTUKOW OO0yYaromerocs.
Brimonnenne 1abopaTOpHBIX pabOT COCTOMT U3 3KCIIEPHUMEHTAbHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTHYECKON YacTe U KOHTPOJIbHBIX MEPONPHUSITHH.



Brimonnenne nmabGopaTopHBIX pabOT 00ydaromuMCs SIBISETCS HEOThEMJIEMOW YacThIO
U3y4YCHUS] JUCLUIUIUHBL, ONpEAeIIeMOd YYeOHbIM IUIAHOM, M OTHOCHTCS K CpPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIISTYIOIINX OCHOBHBIX 33]1a4 00y4Yaromerocs:

— T[PHOOpPETCHHWE HABBIKOB WCCICIOBAaHHS MPOIECCOB, SBICHHUA H OOBEKTOB,
U3y4aeMbIX B PAMKax JTAHHOW JUCIHUILTHHBI;

— 3aKpeIUICHHE, Pa3BUTHE W JICTAM3AIUS TEOPETHUYSCKMX 3HAHHM, TMOJTYYCHHBIX Ha
JCKLIUSX;

— TOJy4YeHHE HOBOW MH(OpMALIUY 110 U3yYaeMO AUCIUIUINHE,

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTENbHOH  paboThl ¢ 1a00OpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

Mertoanueckre yKasaHHs II0 IPOXOXKIACHHIO J1a00OpPaTOpHBIX pabOT MpEACTaBICHHI B
JInunom kabuHeTe.

11.5. Meroauyeckue ykazaHus JUisi OOYyYalOUIUXCS IO TMPOXOXKACHUIO KypCOBOTO
MIPOEKTUPOBAHUS/BBITIOJIHEHUSI KYPCOBOI paOOTHI
He npexgycmorpeno.

11.6. Meroauueckue ykazaHus JJsl 0OYJarOUIUXCS 10 MPOXO0KICHUIO CAMOCTOSITEIHHOM
paboThI

B xozne BBINONHEHHS CaMOCTOSITEIbHOM pabOThI, 0OyYarONIMICs BBINOIHIECT PadoOTy IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
ydacTusl.

B mpomecce BBHIMONHEHUS CaMOCTOSITENLHOW paboThl, y oOydwaromerocs (GopMupyercs
nenecooOpa3Hoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHMM W CHUCTEMAaTH3aIllMH TPUOOpETaeMbIX 3HAHWH, OOECIIEYMBACT BBICOKHIMA
YPOBEHb YCHEBAaEMOCTH B TNepuoJ OOydeHHUs, TOMOraeT IOJy4YUTh HABBIKM IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJarOUXCASBISIOTCS:

® y4eOHO-METOIUYECKUI MaTepHall 1o TUCIHUILINHE;
® METOJWYECKHWE YKa3aHWsS TI0 BBHIMOJHEHUIO KOHTPOJBHBIX paboT (s
o0yyaromuxcs o 3a04Hoi (hopme 00ydeHus).

Metoauyeckue yka3zaHUs JUIsl BBIMOJTHEHHs J1aOOpAaTOPHBIX pabOT MPENCTaBICHH B
JInuyaoMm KaOuHETE.

11.7. Metoauueckre yKa3aHusl [UIsl OOYYArOMIMXCA IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOIb YCIEBAEMOCTH TMPEAyCMaTpPUBAeT KOHTPOJIb KayecTBa 3HAHUU
00yYJaOIINXCsl, OCYIICCTBIIIEMOTO B TEUCHUE CEMECTpa C IICNIbI0 OICHUBAHHUS XO0Jia OCBOCHUS
IUCIHATIINHEL

11.8. MeToauveckue yKazaHUs JUIs OO0YYaIONIUXCS 0 TPOXOXKJICHUIO MPOMEKYTOTHOM
aTTeCTalUU.

IIpomexxyTounass  artecranuss  oOyyarolIMXcs — MpeAycMaTpuBaeT  OLEHHBAaHUE
IPOMEXYTOUHBIX U OKOHYATEJIBHBIX PE3YyJIbTaTOB OOYYEHHUS IO AUCHUILUIMHE. DK3aMEH - 3TO



dbopMa OLIEHKH 3HAHUH, MOJYYEHHBIX O0YUYaIOUIMMCS B MPOLECCe U3yUeHUsl BCeH TUCIUIIMHBI
WIN €€ YacCTH, HAaBBIKOB CaMOCTOSTEIBbHON paboThl, CIIOCOOHOCTH MPUMEHATh UX IS PEIICHHS
MPaKTUYECKHUX 3aJa4. DK3aMeH, KaK IPaBujIo, IPOBOJUTCS B MEPHUOJ IK3aMEHAIMOHHOW CECCUU
M 3aBEpILAETCS ATTECTAL[MOHHOM OIIEHKOM «OTJIMYHO», «XOpOIIO», «YyJIOBIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTEIBLHO.

Cucrema OLEHOK IIpU IPOBENECHUU IPOMEKYTOYHOW AaTTECTAlMU OCYILIECTBISIETCS B
cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyleM KOHTpOJE YCIEBAEMOCTH U
IPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyuarommuxcs MO NpOrpamMMmbl BBICIIETO
oOpazoBanusi» U «O MOAYIbHO-PEUTHHIOBOM CHCTEME OLIGHKM KadecTBa ydeOHOW padoThl
ctynentoB B 'Y Aly.

Cucrema OLEHOK IpPHU IMPOBEJCHUU IPOMEKYTOUHOM AaTTECTALIMM OCYIIECTBIIAECTCS B
COOTBETCTBUM C TpeboBanmsiMu [lonokenuit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MIPOMEKYTOUYHOU aTTecTaruu cryaeHToB ['YAII, oOydaromuxcst mo mIporpamMmbl BBICHIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOW paboThI
ctyneHtoB B 'Y AID.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy TUCIUTUIUHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmmuce
3aB.

kadempoit

12.




