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AHHOTaNINA

Huctummuaa «Kubepdusudeckre CUCTEMBI U TEXHOJIOTHU» BXOJIUT B 00pa30BaTEIbHYIO
pOrpaMMy BBICIIET0 00pa30BaHUsl — MPOrpaMMy MarucTpaTypbl IO HAIPaBIECHUIO MOJITOTOBKU
13.04.02 «DnexTpo3HepreTuKa U 3IEKTPOTEXHUKa» HarpaBieHHOCTH «L{udpoBas sHepreTuka.
Hucnurmuna peanuszyercs kadeapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIIUX KOMIIETEHIIUIA:

[IK-2 «cnocobeHn pa3pabaTbiBaTh M OOOCHOBBIBATH MPOEKTHBIE pELICHHs B 00JacTu
po(hecCHOHATTLHOM IS TEIIEHOCTI

T1K-3 «crocobeH MIPUMEHSITh TEXHOJIOTUH U (poBHIX JIBOMHUKOB IUIA
UH(POPMALIMOHHOTO MOJICTTUPOBAHUS 00BEKTOB MPO(HECCHOHAIBHOM eI TEIBbHOCTH. »

Copep:xaHue NUCUUIIIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPOCKTUPOBAHUEM
KnOep(hU3NIECKUX CHCTEM B SHEPreTHMYECKOW OTpaciH, BHEAPEHHEM B NEHCTBYIOIINE OOBEKTHI
SHEPreTHKU U UCIOIb30BAHUEM OOJBIINX JAHHBIX JUIS aHATN3a TEXHUYECKHX CUCTEM.

[IperonaBanre MUCHMIUIMHBI TPEAyCMaTPUBACT cleAylomue (OpMbl OpraHU3alUU
yueOHOro mpoliecca: JIEKIIH, 1a0opaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4Jaroerocs.

[TporpaMMo#l TUCHMIUIMHBI TMPEIyCMOTPEHBI CIEAYIOIIME BHJIBI KOHTPOJS: TEKYIIUi
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS JAMCIUIUIMHBI COCTaBiIsET 4 3a4eTHBIX enuHulbl, 144
Jaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUNY.



1. TlepeueHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS 10 TUCIUTUINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

dopMupoBaHre y OOYYarONIUXCS TEOPETHYECCKUX 3HAHUN M NMPAKTUYECKHX YMECHHH H
HABBIKOB B 00JIACTH TPOEKTUPOBAHUS, MOJCIHPOBAHUS M OTJIATKA KHOSPPUINIECKUX CHUCTEM
AJIEKTPOIHEPTETHICCKUX OOBEKTOB.

1.2. JlucuumiuHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3zoBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIETO 0Opa30BaHMs (ajee —
OII BO).

1.3. TlepeueHb mIaHUPyEMBIX PE3YJIBTATOB OOYUCHHSI IO TUCIMIUIMHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHUs AUCHUILIMHBI OOYYaIOIMIUKUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMY WJIH WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kon u
Kareropus (rpymma) Ko u HauMeHOBaHWE HHAMKATOPA JOCTUKECHUS
HanMEHOBaHHE

KOMIICTCHIIUN KOMIICTCHIIN
KOMIICTCHII U

ITK-2 criocoben
pa3zpabaThiBaTh U
000CHOBBIBATh [TK-2./1.3 ucrnonb3yeTr nporpaMMHBIC TIPOTYKTHI
MPOSKTHBIC PEIICHUS | JIUIS pacyeTa U MPOSKTUPOBAHUS 0OBEKTOB

B o0J1acTH poheCCUOHAIILHOM JIeATEILHOCTH
poQeCCHOHAIBHON
JICSITEIIbHOCTH

[TpodeccuonanbHble
KOMITETECHIHH

[1K-3 cniocoGen
MPUMEHSITh
TEXHOJIOTHH
(G poBbHIX [1K-3.J1.4 ucnonb3yer METObI pa3paboTKu
[Ipodeccuonaibubie | IBOWHUKOB AJIS OPUTHHAJILHBIX aJITOPUTMOB U TPOTPAMMHBIX
KOMITETEHIINH MH(OPMALIMOHHOTO | PEUICHHH ¢ UCIIOIBF30BAaHUEM COBPEMEHHBIX
MOJEIUPOBAHUS TEXHOJIOTUH

00BEKTOB
npoQeCCHOHAIbHON
JIeATEIbHOCTH.

2. Mecro nucuumiaussl B ctpykType OI1

Hucnurnnuna MoxkeT 6a3upoBaThCsl HA 3HAHUSX, paHEe TPUOOPETEHHBIX 00YJaIOITUMUCS

MIPU U3YYEHHUH CIIEIYIOUIUX TUCIUIUINH:
— «MaremaTudyeckue METObl U MOJENIH B HAYYHBIX UCCIEAOBAHUIX Y,

— «MamuHHOoe 00y4eHue U aHaIu3 JaHHBIX Y,

— «UudpoBoe mpoekTUpoBaHHEY,

— «UHTenneKkTyanbHble CHCTEMBI DJIEKTPOCHAOKEHUS Y,

— «llepexoaHble MPOIECCHI B 3AEKTPUUECKUX CUCTEMAX »,

— «Uudposas peneitHas 3amura 1 aBTOMaTUKa.

3HaHUs, TMOJYYECHHbIE MPU HM3YYEHUM Marepuana JaHHOW AUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYCHHE, TaK M UCTIOIB3YIOTCS MPU U3YYEHUU APYTHX TUCIUTIINH:

— «lIpou3BOACTBEHHAs TPOCKTHAS MPAKTUKA,

— «lIpou3BoACTBEHHAS IPEIUILIOMHAS TPAKTUKAY,

— «Hanucanue BKPy.




3. OO0BeM U TPYAOEMKOCTh AUCITUTITHHBI
JlanHpie 00 oOmemM oO0beMe AUCHUILUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB Y4e€OHOM
paboTHI IO TUCHUIUIMHE (M pacHpeieeHue ITOM TPYT0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B
taduuue 2.

Tabmuna 2 — O6beM U TPYAOEMKOCTh AUCHUILIIUHBI

TpynoeMKocTh 1o
Bun yueGHO#I paboThI Bceero cemMecTpaM
Ne3
1 2 3
Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (4ac)
H3 Hux uacoe npakmuueckol n0020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCJIE:
nexuun (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padboTs (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 74 74
Buo npomesicymounoit ammecmayuu:. 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, OK3. JK3.
OK3.*%)

*k
HpHMC‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CoaepskaHue TUCUUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUAaM 3aHATUMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI IUCIUITITHHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 3
Paznen 1. bBazoBble moHATHS KHOEp(hU3NUIECKUX
CHCTEM.
Tema 1.1. ba3oBele TOHATHA W  OCHOBBI
KHOEpPU3NUECKUX CUCTEM.
Tema 1.2. OOoOmeHHas cxema KuOephU3NIECKOn
cuctemsl. MHayctpus 4.0 u mepexol B HMHIYCTPHUIO 4 4 15
5.0.
Tema 1.3. IIporpammHo-anmnapaTHas 4acTh
KrOep(pU3NIECKUX CHCTEM.
Tema 1.4 Cdepsl mnpuMeHeHUs KHOEPHUIUIESCKUX
CHCTEM.




Paznen 2. Hudpossie TEXHOJIOTUH B
Kubep(hU3NIEeCKUX CHCTEMAax.

Tema 2.1. IIpoMBIIUIEHHBIM WHTEPHET Bewled U
MPOU3BOJCTBEHHBIE KHOSP(HUZNIECKUE CHCTEMBI.
Tema 2.2. Kubepduszmdeckue CHUCTEMBI ITOBEPKH 4 4 15
KOHTPOJIbHO-U3MEPUTEIIBHBIX YCTPOHUCTB.

Tema 2.3. TexHONOTMM KOMIBIOTEPHOIO 3pEHUS B
KHOepPU3NUECKUX CHCTEMAX.

Tema 2.4. IlpoekTwpoBaHWE  WHIYCTPHAIBHBIX
KHOEepPU3NUECKUX CUCTEM.

Pazgen 3. [IlpoexTupoBaHue # MOJEIUPOBAHUE
KuOep(hU3NIEeCKUX CHCTEM.

Tema 3.1. Mcmons3oBaHHE BCTpamMBaeMBIX CHCTEM B
KUOepPU3NUECKUX CHCTEMAX. 4 4 15
Tema 3.2. IlpoexTHpoBaHWE  BBIYMCIMTEIHHOU
KOMITOHEHTHI KHOEp(HU3NIECKON CHCTEMEL.

Tewma 3.3. MoaenupoBaHune KHOEPPHU3MUECKUX CUCTEM

Paznen 4. Ucnonb3oBanme  kuOepu3nuecKon
CHCTEMBI IIPH YIPABICHUH HJICKTPOCTAHLINH.

Tema 4.1. Kubepdusuueckass cucreMa JIHarHOCTHKU
MOHHUTOPUHIA 5 YIpaBIECHUS THOPUAHOM
3JIEKTPOCTAHIIUEN.

Tema 4.2. Bpibop KOMIOHEHTOB KHOEp(HU3NIECKOI
CHCTEMBI YIIPaBJICHUSI THOPUIHON 3JIEKTPOCTAHIIUEH.
Tema 4.3. Pa3paboTka ynpapieHus KuOepPpU3nIecKoit
CHCTEMBbI THOPUIHON 3JEKTPOCTAHLIUH.

Tema 4.4. Pa3paboTka  YeIOBEKO-MAITUHHOTO
uHTepdeiica KHOEPHU3NIECKON CHCTEMBI.

Tema 4.5. Ucnonb3oBaHUE TEXHOJOIHMU BUPTYaJIbHON
pealbHOCTH B KNOep(hU3UIEeCKOi CUCTEME YIIPABICHUS
THOPUAHON AIIEKTPOCTAHIIUI

Hroro B cemectpe: 17 17 74

Hroro 17 0 17 0 74

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJarolmuMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATIBHOMN 1€ TeNbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIHIE 4.

Tab6muia 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO IUKJIA

Homep HazBanue u conepkanue pa3ieioB U TEM JIEKIIMOHHBIX 3aHATUI
paszaena

1 basoBble TOHATHS U OCHOBBI KuOepdusmueckux cuctemM. OOo0OIIeHHas cxema
kubeppuznyeckoir cuctembl. Munpycrpus 4.0 u mepexog B uHayctpuio 5.0.
[IporpamMmMHo-anmapatHast 4acth kubepdusnueckux cucreM. Cdepsl npuMeHeHUs
VHAYCTPHAIBHBIX KHOEP(HU3UUECKHX CHCTEM.

2 Hudpossle TexHOMOTMU B KHMOephu3nyeckux cuctemax. [I[poMbIIIEHHBI HHTEPHET
Belled M TPOM3BOJCTBEHHBIE KuOepdusuueckue cuctembl. Kubepdusmueckue
CUCTEMBl  TOBEPKM  KOHTPOJBHO-U3MEPUTENbHBIX  yCcTpoWcTB.  TexHonoruu
KOMIIBIOTEPHOTO  3peHHst B  KuOeppusmueckux cucremax. IIpoexktupoBaHue
WMHIYCTPUAIBHBIX KHOEP(PU3NUECKHX CUCTEM.

3 [IpoektupoBanne u MojaenupoBaHue Kubepdusmueckux cuctem. Mcnonb3oBaHue
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Kubephu3nIecKkux
KrOephru3nIecKo

BCTPAaMBAaEMbIX  CHUCTEM B
BBIYHMCIIUTEIIFHOH  KOMITOHEHTBI
KHOep(hU3NIECKUX CHCTEM.

CUCTEMAX.
CHCTCMBI.

IIpoexTupoBanue
MonenupoBanue

Hcnonb3oBanue KuOEpPU3NUECKOM CHUCTEMBI IPU YIPABIECHUM 3JIEKTPOCTaHIMU.
Kubep¢usnyeckas cucrema AUArHOCTUKH MOHUTOPHHIA M YIpaBICHHS THOPUIHOMN
JIeKTpocTaHuuel. BplOop KOMIOHEHTOB KuOep(U3UUEeCKON CHUCTEMbI YIpaBIICHUS
ruOpuaHON 3ekTpoctaHnueld. PaspaboTka ympaBnenus kuOeppu3nueckon CUCTEMbI
ruOpugHON  anekTpocTtaHuuu. Pa3zpa®oTka 4YenOBEKO-MAIIMHHOIO UHTepdeiica
kubeppuznyeckoit cucremsl. Vcnonp30BaHne TEXHOJIOTHH BHPTYAIBHOW peabHOCTH

B KuOeppu3nyeckoil cuctemMe ynpaBJieHuUsi THOPHIHOM 3JIEKTPOCTAHIIHH.

4.3. Ilpaktuyeckue (cCeMUHAPCKUE) 3aHATHUS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJO0EMKOCTb

N3 Hux Ne
Ne | Tembl npaktrnueckux | OOpMbI NPaKTUYECKUX | TpPyHOEMKOCTb, |IPAKTUYECKOU |pa3jaeiia
/o 3aHATHI 3aHATUAI (gac) MMOJTOTOBKH, | TUCIIMII
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
Bcero \ \ \
4.4. JlabopatopHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIO0EMKOCTb
N3 Hux Ne
Ne Hanmenosaame 1aGOpaTOpHEIX padoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/1 (gac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 3
1 | Pa3zpabotka aJlropuT™Ma yIpaBICHUS 4 4 1
kubeppu3nyeckoil cucTeMon
2 | Hacrpoiika YeJI0BEKO-MaITMHHOTO 4 4 2
uHTepdeiica kubephuznueckoil cucTembl
3 | [lpuMeHeHNE TEXHOJOTHH KOMITBIOTEPHOTO 4 4 3
3peHus B Kubepdusnueckon cucteme
4 | 3yuyeHune mOpoLECCOB HACTPOMKU CEHCOPOB, 5 3) 4
JaTYMKOB, MCIIOJIHUTENbHBIX YCTPOICTB U
nepudepuitHoro o0opynoBaHus
KHOep(hU3NYEeCKO  CUCTEMbI  yIpaBIICHUS
THOPUJTHOM DJIEKTPOCTAHIMEN
Bcero 17

4.5. KypcoBoe nMpoeKTUupoBaHUE/ BHIITOTHEHHE KYPCOBON PabOThI

VY4eOHbBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.

Tabmuna 7 — Bunbel camocTosaTenbHONU pabOThI U €€ TPYAOEMKOCTh
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. Bcero, | Cemectp 3,
Bun camocrositensHO#M paboThI

qac qac

1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania 45 45
nqucuuriuael (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 10 10

ycneBaemoctu (TKY)

Homamnee 3aganue ([3)

Kontponsusie pabotsl 3a04nukoB (KP3) 14 14

[ToaroroBka K MpOMEXKYTOUYHOM 5 5

arrectanuu (I1A)
Bcero: 74 74

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUTSL CAMOCTOSITEIIbHOU PabOThI 00YYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-MEeTOIMYECKHE MaTepuallbl ISl CAMOCTOSITENIbHOW paboThl 00yJaromuXxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TAHUN
[lepedyeHpb neUaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEIECH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX M31aHUI

Komuaectso
AK3EMILISIPOB
B OMOTMOTEKE
(kpome
ANEKTPOHHBIX
9K3EMIULIPOB)

Hludp/
URL bubnuorpadudeckas ccplika
azpec

DNEeKTPOIHEPreTUUECKU  KOMIUIEKC €O  CBEPXIPOBOJIHUKOBBIM 25
o0opynoBaHueM: pa3zpaboTKa, CO3[aHKe, HCCIeI0BaHue: MOHOTpadus
/ABtopel: M.B. Bbypakos, C.B. Conéusiii, C.C. Tumodee, M.A.
Typy6anos, .B. Ilunutakos, B.®. [lumnakoB / nox pen. B.O.
[umurakosa, FO.A. Arroxunoi. — CI16.: I'VAIIL, 2018. — 288 c.

CoBpemennbie TexHoJoruu. KuOepdusuueckne cuctemsl: ydeOHOE
nocobue / E.W. I'pomakos, A.A. Cunoposa. — Tomck, 2021. — 166 c.

Kubepdpuznueckue CHUCTEMBI METO/IbI BBICOKOYPOBHEBOTO
npoekTupoBanus: yueoHoe nocodue / S.I'. ['opOaues, A.E. IlnaTyHoB,
B.1O. Ilunkesuu, M.B. Konbuypun. — Cankrt-IlerepOypr, 2022. — 51 ¢

WuTtennexktyanbHble  WH)OpPMAIIMOHHBIE  CHUCTEMBI M METOJBI
HCKYCCTBEHHOTO HHTeJUIeKTa: y4ueOHuk / A.B. Anpapeiunkon, O.H.
Annpeitunkoa. — Mocksa: UHOPA-M, 2022. — 530 c.

7. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»




[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONH ceTu «HTepHeT», HEOOXOIMMBIX MJII OCBOCHHS TUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmua 9 — IlepedeHb DICKTPOHHBIX 00pPA30BATCIBHBIX PECYPCOB  HH(OPMAIMOHHO-
TEJIICKOMMYHHKAIIMOHHOHN ceTH «HTepHEeT)
URL aapec HaumenoBanue
https://www.elibrary.ru/ baza meToanuecKux mocoOuil 1 HayYHBIX CTaTei
https://lib.guap.ru/jirbis2/index.php | Dnekrponnas 6ubmmorexka I'Y AIT

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca [0 JUCHUILIHHE.
[Tepeuens ncmosb3yeMoro NporpaMMHOT0 o0ectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHUS

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. [lepeuenn MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHHUITITHHE

[lepeyeHp WCMONB3YEeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas Oa3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOMUMOW JIIi  OCYIIECTBIICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILUIMHE, IPeCTaBieH B Tabnuiel 2.

Tabmumua 12 — CoctaB MaTepHaIbHO-TEXHHUECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)
1 | JlekumnoHHas ayauTopus 21-21
MynbTumMeanitHas J€KUUOHHAS ayIUTOPUS 31-04
3 | KoMmbroTepHbIii Kitacc 31-04

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXYTOUHOM aTTecTalu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS IPOMEKYTOYHOH aTTeCTAIHH
oOyyaromuxcst Mo JUCUUIUIMHE IpuBeeH B Tabnuue 13.
Tabmuma 13 — CocTtaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTaIluN

Bug HpOMC)KyTO‘lHOﬁ aTTCCTallu HCpC‘-ICHB OIICHOYHLIX CPCACTB

DK3amMeH CnHcok BONPOCOB K IK3aMEHY;
TecTsl.




10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00ydJalouIMMHCs MPUMEHsAETCs 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopas mpuBeeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCA
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOIUM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH YpoBHS chOPMUPOBAHHOCTH KOMIIETEHIIUI

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO M TPAMOTHO €T0 HU3JIaraeT;

— ONMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUS C MMPAKTUICCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTUPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CHCIMAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— 00y4Jaromuiicsi TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUPasCh HA 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATCIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BIIAJCET CHCTEMOM CIIENHMAIM3UPOBAHHBIX TOHATHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaronuiicst ycBOMJI TOJIBKO OCHOBHOHM INPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, ONUpasCh HA 3HAHUS TOJBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HECYIIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— UCTIBITBIBAECT 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUHW 3HAHWUU
HaIpPaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbI€ MTOJI0KEHMUS,;

— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHU BBIBOJIOB M 0000IIEHNUI;

— YaCTUYHO BJIAJIEE€T CUCTEMOM CIENIMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
GaduTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuana,;

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHH MPoOJieM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

HCYIAOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIEC MaTePHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabiuie 15.

Tabnuna 15 — Bonpocs! 11 sk3ameHa

Ne Kon
Ilepeuens BOonpocoB I SK3aMEHa
n/n MHAMKATOpa
1-18 | 1. MonenupoBanue KuOEpPHU3MIECKUX CHCTEM. [IK-2.1.3

2. OcHOBHBIE TPEOOBaHMS K MOCTPOSHHUIO KHOEPPHU3NUECKUX CUCTEM.

3. [lepeunciute MporpaMMbl CIIOCOOHBIE OCYIIECTBIIATh MOJICTUPOBAHHE
KHOep(hU3NIECKUX CUCTEM.

4. TlpoGnemMbl TpH TPOCKTUPOBAHWHM BBIYHCIUTEILHON KOMITOHEHTHI
KHOepPU3NIECKOM CUCTEMBL.
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5. UTo TaKkoe BHIYMCIUTEIbHAS KOMIIOHEHTA KHOEPPU3NIECKUX cucTeMa?
6. IlepeuncauTe TEXHOJOTHH, NpPHUMEHSIEMbIE B KHOEPPU3HMUECCKUX
cucTeMax, MPUBEANTE IPUMEPHI.

7. UTo Takoe MHTEIEKTyalbHblE TEXHOJOI'MH, U UX HCIOJIb30BAHUE B
KuOep(pu3nIecKux cuctemax?

8. IlpuBeaure mpuMepbl NPUMEHEHUs KUOep(U3NYECKOH CHCTEMBbl Ha
IIPOU3BO/JICTBE.

9. Uto Takoe NpOMBIIUICHHBIA HHTEPHET BEIICi?

10. Ucnonp3oBaHre UHTEPHETA Bellel B KNOEP(HU3NIECKUX CUCTEMAX.

11. Yro Takoe nporpaMMHO-UH(pOpMaIIMOHHAs cucTeMa’?

12.  IlpumeHeHue  TPOrpaMMHO-UH(POPMALMOHHON  CHUCTEMBI B
KnOep(PU3NIECKUX CUCTEMAX.

13. HazoBuTe KpUTEpUH OLIEHKH KHOEP(PU3NIECKON CUCTEMBI.

14. [lepeuncaure 3TaIbl MOJICINPOBAHUS KNOEPPU3MUECKUX CUCTEM.

15. [lepeuncnure cepsl IIPUMEHEHHUS UHAYCTPUAIbHBIX
KHOep(HU3NIECKUX CUCTEM.

16. IlpuBeaure mnpuMepsl MPUMEHEHHUS KHOEPPU3NUYECKUX CHCTEM B
DNEKTPOIHEPTETHUKE.

17. Ilepeuncaure 0cOOEHHOCTH MHTErpalluy KuOephU3n4eCKUX CUCTEM B
AJIEKTPOCHAOKEHHE.

18. [yt uero B kubeppu3nveckoil cucteMe He0OX0IMMO YUUTHIBATh
CUCTEMY 0€30MacHOT0 0CTyma’?

19-32

19. IlpuBeaute mnpuMepbl BpPEAOHOCHBIX aTaK Ha KuOep(pU3MUECKyro
CUCTEMY.

20. IlpuBenuTe mTpUMEpPBl METOJOB OOEcredYeHus: Oe30MaCHOCTH
KrOep(OU3NIECKON CUCTEMBI.

21. Kubeppuznueckas cucreMa YIPABIICHUS ruOpuaHON
3JIEKTPOCTaHLIUEH, YCTPONUCTBO, IPUHIMIT PAOOTHI.

22. Kak xkubepdusuueckass cucreMa IPOU3BOJAUT  JUATHOCTHKY
TUOPUTHON HIIEKTPOCTAHINENH?

23. IlepeunicnuTe KOMIIOHEHTHI KHOEPPU3NYECKONH CUCTEMBI YIIPaBJICHUS
THOPUTHON SIIEKTPOCTAHIINH.

24,  Kakum  00pa3oM  OCYIIECTBJISIETCSI ~ MOHUTOPUHT  JIaHHBIX
AJIEKTPOCTAHLUHU KHOepPU3NUECKONH CUCTEMOH.

25. AusroputMm paloThl  ympaBieHUs KHOep(U3NYECKOH CHUCTEMBI
TUOPUAHOMN 3JIEKTPOCTAHINH.

26. UTo Takoe uenoBeKO-MalIMHHBIN HHTEpGEic?

27. UYro Takoe 4YelOBEKO-MAllMHHBIM HuHTepdeic Kudbeppuznyeckout
CUCTEMBI?

28. Kubepdusuueckas cucrtema yOpaBiICHHUS AJIEKTPOMEXaHUYECKUX
KOMILIEKCOB.

29. IlpuMeHeHNe TEXHOJIOTHI BUPTYalbHOU M JOMOJHEHHON pealbHOCTH
B IIOCTPOEHUN KNOEPHU3NIECKON CUCTEMBI.

30. OmpenesieHre COCTOSIHHS DJIEMEHTOB CHUCTEMBl Ha OCHOBE JIAHHBIX C
KHOepPU3NIECKOUN CUCTEMBI.

31. Cunte3 mnapameTpa omepaTopa YOpaBlieHUs KuOeppHU3nuecKux
CUCTEM pa3INYHbIX KJIACCOB.

32. Hacrpolika KOMIIOHEHTOB KHOep(pU3NUECKON CUCTEMBI YIIPABICHHUS

TK-3.]1.4
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Bompocsr (3amaun) nms 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.
Tabnuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Kon

Ne /i Ilepeuens BompocoB (3ama4) ajisd 3a4era / Iu . 3a4€Ta
P p ( A )H A (bq) HHAWKaTOopa

Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO

[lepeyenp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHp TeM /sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHHUSI KYPCOBOM paboThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOIHEHUS
3 KYpCOBOi1 pabOThI

Y4eOHBIM MJIAHOM HE IPEIyCMOTPEHO

Bonpocsl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — IlpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Kon

Ne i/m [TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
WHJUKATOpa

1 mun. 3adanue KoMOUHUPOBAHHO20 MUNA C 8bLOOPOM OOHO20 BEPHO2O OMEEMmd
U3 yemuwlpex npeoylodNCeHHbIX U 0O0CHOBAHUEM 8bLOOPA

Wuctpykuus: I[Ipounraiite TeKCT, BBIOEpUTE MPABUIBHBIN OTBET U 3aMUIIUTE
apryMeHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETA

Kako¥ mpuHIUI SBIISICTCS OCHOBHBIM JIJISI 00ECIICUCHHS PA0OThI IK-2.J1.3
Kn6epdu3nIecKor CUCTEMBI?

a) OTKa30yCTOMYNBOCTb;

b) MHoro3ama4HocTs;

) [Tonb3oBaTenbckuii UHTEPGENC;

d) I'pacdmueckuii qu3aiix.

Uto sIBIsSETCS KIOYEBEIM KOMIOHEHTOB B KHOeppu3nueckom IIK-3./1.4
cucreme?
A) UnTepeiic nmonp3oBaTens;
B) I'padmueckuii nuzaiis;
C) BcTpoeHHbIE CEHCOPBI;
D) BriuucnurenbHblil anmnapar.

2 mun. 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOJILKUX BAPUAHMOE OMEema
U3 NPeONIOANCEHHBIX U PAZBEPHYMBIM 0O0CHOBAHUEM 8bLOOPA

Wuctpykuus: IlpounTaiite TEKCT, BBIOEpUTE MPABUIBHBIE BAPHAHTHI OTBETA U
3aMUIINTE apryMEHThl, 000CHOBBIBAIOIINE BHIOOP OTBETOB

Kakwue u3 crenyromux o0macTelt mpuMeHeHns Hanbosee xapaktepasl | [1K-2./1.3
JUTSL KHOephU3HIECKUX cucTeM?

a) YMHBIE TOpPO/A;

b) DnekTpoHHAss KOMMEPIHS;

¢) CommanbHbIC CETH;

d) [TpompIIeHHAS aBTOMATH3AIINS.

12




Kakue u3 clieyiomux XapakKTePUCTUK Han0oIee BAXKHBI JUIS IIK-3./1.4
KnOeppU3NYECKUX CUCTEM?

a) PeanpHOE Bpems;

b) TounocTs;

¢) HanexHocTts;

d) OrpanndenHas MacIITaOUPyEMOCTb.

3 mun. 3aoanue 3AKpblno2co muna Ha yYCnanoejleHue Coomeenicmeust

HNuctpyknusa: IIpounrtaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE. K Kaxk10i mo3uuuu,
JAHHOM B JIEBOM CTOJIOIIE, OI0EpUTE COOTBETCTBYIOIIYIO O3UIIUIO B
IIPaBOM CTOJIOLIE

CorocTaBbTe KOMIIOHCHTHI KHOEephU3UIEeCKOM crcTeMbl ¢ uX Tumamu. | ITK-2./1.3
1) ®usnveckue KOMIIOHEHTHI:
2) IIporpaMMHbIE KOMIIOHEHTBI:
a) TaTYuKH,

b) mporeccopsr

C) aJITOPUTMBI

d) KoHTpOJLTEPEI

€) mporpaMMHOE 0OecTIcUeHIE
) ucnosHUTEIbHBIC MEXaHU3MBI
g) 6a3bl JaHHBIX

h) cetn

ComnocTaBbTe TEXHOJOTMH C X IPUMEHEHUEM B KHOEep(DHU3NUESCKUX I1IK-3./1.4
CUCTEeMaX.

1) COop maHHBIX:

2) AHanu3 JaHHBIX:

a) Muatepuer Bemeti (IoT)

b) naTunku

C) UCKYCCTBEHHBII HHTEIEKT (Al)

d) mammHHOE 00yUYCHUE

€) KaMepbl

) MmukpodoHsI

g) 6onbIlve JaHHBIE

h) o6sauHbIe BEIYUCIICHUS

4 mun. 3aoanue 3AaKpbvlnoco muna Ha yCmaHoeJ/1eHUue nocne008amenbHoCmu

I/IHCTPYKI_II/IHI HpquTaﬁTe TEKCT U YCTAHOBUTC ITOCIIECAOBATCIIbHOCTD.
3anumnmre COOTBETCTBYIOIIYIO ITOCIIECAOBATCIIBHOCTD 6YKB CJICBa HaIlpaBO

CocTaBbTe MPABUIBLHYIO TOCIEIOBATEILHOCTD Pa3paboTKu IK-2.J1.3
Kn6epdu3nIecKor CHCTEMBI:

a) TectupoBanue u BauIAINS

b) [IpoekTrpoBaHNE CUCTEMBI

c¢) Coop TpeboBaHmit

d) BHenpenue u uHTErpanius

e) PazpaboTtka nmporoTuna

CocraBbTe MPABHIBHYIO MMOCIEIOBATEILHOCTh Pa3paboTKu IK-3.]1.4
aJITOpUTMa MAITMHHOTO OOYYCHUS JiJIT KHOSephHU3NISCKON CUCTEMBI:

a) O0yueHue Mozienu

b) C6op naHHBIX

¢) [IpenobpaboTka JTaHHBIX
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d) Ouenka moenu
e) PazpaboTtka monenun

5 mun. 3aoanue omkpwvimo2o muna c pazeepHymulM Omeemom

Wuctpykuus: IIpounTaiite TEKCT U 3alUIINTE Pa3BEPHYTHI 00OCHOBAHHBINA OTBET
WIN HalMIIMTE IPOIYILEHHOE CI0BO/CI0BOCOYETaHHE

Kakyie 0CHOBHBIC KOMIIOHCHTBI BXOJIST B COCTaB KUOEP(hHU3NISCKOM IK-2./1.3
CHCTEMbI M KaK OHM B3aUMOJEHCTBYIOT APYT C APYyrom?

Kak MCKYCCTBEHHBIN MHTEIICKT M MATMHHOE O0YIYCHUE I1K-3./11.4
HCIIONB3YIOTCS B KHOCPDU3HUSCKMX CHCTEMaX JUIsl aHAJIM3a JIAHHBIX ?

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeIcTaBIeHbI B Ta0smie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npeaycmoTpeno

10.4. Meroauueckue  Marepuainbl,  ONpPEACISAIOIIME  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLIUH, COAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernamMeHTUpyHOIIMX MOPALOK U HPOLENYypY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTaluy 00y4JaroIInuXCs
I'VAIL

11. Meronuyeckue yka3aHus Il 00yJaroNIuXCs 0 OCBOCHHIO JTUCITATUTHHBI

B pe3yibTaTe H3YUCHUA OUCHHUILIMHBL Y 06y11aroumxc;1 JOJI>KHBI C(bOpMI/IpOBaTLCH
TCOPCTUYUCCKHUC 3HAHUA U MPAKTUYCCKUC YMCHUSI, U HABBIKU B obnactu IIPOCKTUPOBAHUA,
MOZACIINPOBAHUSA U OTIIAAKN KI/I6ep(I)I/ISI/ILIeCKI/IX CHUCTCM JJICKTPOIHCPICTHICCKUX 00BEKTOB.

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
ry0OKoe U SCHOE H3JI0KeHHe yueOHoro marepuana. Ha3HaueHue cCOBpEMEHHOM JIEKIMH B
paMKax JIUCHMIIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMEeHTaJbHbIX Mpo0JeM AMCUMIUIMHBL, METOJOB HAay4YHOTO [IO3HAHUS, HOBEUIINX
JOCTHO)KEHUI HaydHOH MbIciau. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAIMOHHYIO (QyHKIUU. JIeKIMs pacKkpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW 0o0yiacTH 3HaHus, €€ MpoOsieMbl, JaeT LEeIbHOE NPEACTaBIECHUE O AUCIUIUIMHE,
MTOKa3bIBACT B3aUMOCBS3b C APYTMMU JUCIUIUIMHAMM.

HHaHI/IDVGMBIe PE3YJIBTAThI IPHU OCBOCHHUH O6V‘I21IOH_[I/IMI/IC$[ JICKIIMOHHOI'O MaTepuaja.

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OIPEEIISIETCS EIEBOW YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUYECKOH pabOThI COBMECTHO C IIPENOJIaBaTEIIEM;

— pa3BuUTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsIBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;
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— TOJyYeHHE 3HAaHWH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKH M TEXHHUKH H O
NPOTHO3€ MX Pa3BUTHUS Ha ONMKAWIINE TOJbI;

— HAYYUThCS METOJIUYECKU 00padaThiBaTh MaTepuall (BBIACISATH TJIABHBIC MBICIU H
HOJIOKCHUsI, TPUXOIUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATH HUX B  Pa3IMYHBIX
bopmynHupoBKax);

— TOJyYeHHE TOYHOTO TTOHMMAaHHS BCEX HEOOXOAMMBIX TEPMHUHOB U MOHSTHIA.

JlekuMoHHBI MaTepua’d MOXKET COINpPOBOXKAATHCS JEMOHCTpalMed ClIalIoB U
UCIOJIB30BAaHUEM DA3JaTOYHOIO MaTepuajlia IpH IPOBEIEHUM KOPOTKMX JTUCKYCCHH 00

0COOCHHOCTSX MMPUMCHCHUA OTACTIbHBIX TEMATUK 110 JUCHUITIIUHE.

CTpyKTypa OpeiocTaBICHUS JSKIIMOHHOT0 MaTepraia.:

— bazoBble nmoHATHS KNOEPPUZNIECKUX CUCTEM;

— Hudposbie TexHOIOTHH B KUOEP(HUZNIECKUX CUCTEMAX;

— IIpoextupoBanue U MOJACTUPOBAHHE KHOCPPUZNIECKUX CUCTEM;

— MHcnonp3oBanne kKnbephU3NIECKO CUCTEMBI IIPH YIIPABICHUH 3JIEKTPOCTAHIIHH.

11.2. Metoauueckue YyKka3aHus A OOydYarOIIUXCsl MO BBHIMOJHEHHIO J1a0OpaTOPHBIX
pabor.

B xozme BbIMONHEHHs J1a0OpPAaTOpHBIX paboT oOOy4aroIMMCs JOJDKEH YIIyOuTh U
3aKpeNnuTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOW METOJUKON MU TEXHUKOH
9KCHEpPUMEHTa B COOTBETCTBUM C KBAIM(UKAMOHHOW XapaKTePUCTUKOM 0Oydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 IKCHEPUMEHTATbHO-IIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BrimonHenue 1abopaTopHBIX paboOT OO0YyYarOmUMCS SIBJISIETCS HEOTHEMIJIEMOW YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OIpelNessseMOi yueOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUIUINHBI;

— 3aKpeIuvleHHe, pa3BUTHE U JIeTalu3alusl TEOPEeTHMUYECKUX 3HaHUM, MOJYyYEHHBIX Ha
JEKITHSIX;

— TOJy4YeHHe HOBOM MH(OpMAaLUU 110 U3ydaeMON AUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajganue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

1. IlpuctynaTh K paboTe MOXKHO TOJIBKO MOCIJIE 03HAKOMJIEHHSI ¢ pa0OYMM MECTOM.

2. Ilepen cOopkoii cxem yOeauTbes B TOM, YTO JIabopaTopHOE 000pyI0BaHUE OTKIIIOYEHO
OT UCTOYHUKA TUTAHUSI.

3. Ilepen BkiIrOYEHHUEM CXeMbl yOEAUTBCS B TOM, YTO BCS BKIIOYEHHAs B CXEMY
KOMMYTAIIMOHHAS anmaparypa (KHOIKHA U JIp.) HAXOJUTCS B MICXOTHOM TIOJ0KECHUH.

4. Tlpu BKJIIOYEHUH M B MPOLIECCE PErYIMPOBAHUS CIEAUThH 3a MOKA3aHUSAMH OCHOBHBIX
U3MEpUTENbHBIX TPHOOopoB (LKdpoBoii ocuuiorpad, MyIbTUMETP U JIP.) CXEMBI.

5. B mporiecce paboThl HE OCTaBIATH O€3 MPUCMOTpa pabodyee MECTO, KOTOPOE HAXOAUTCS
TI0]T HATIPSDKEHHEM.

6. He kacaTbCsi HEM30JIMPOBAHHBIX YacTeil MPHUOOPOB M ammapaToB, KOTOPbIE HAXOISATCS
TI0]T HATIPSDKEHHEM.

7. K naGopaTOpHBIM 3aHATHUSM JIOIYCKAIOTCS TOJIBKO T€ CTYJCHTHI, KOTOPHIE YCBOMIIH
npaBuiia 6€30MacCHOCTH.
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8. JJabopaTopHbIie pabOTHI BBHIMOTHSAIOTCS OpHUTagoil CTYICHTOB B COCTaBE HE MEHEE JABYX
YEeJIOBEK.

9. Kaxnaplli CTyAeHT JOKEH TIOATOTOBUTHCA K JsaboparopHoit pabote. Ilpwm
HEJ0CTaTOYHOW MOJATOTOBKE CTYJEHT HE JIOIYCKAETCs K €€ BBIIIOJHEHUIO.

10. CoOpanHas cxemMa ¥ HalMCaHHas MporpaMma JOJDKHA ObITh IpOBepeHa
npernoaaBaTesieM, KOTOPbIH M0Cie MPOBEPKU JAET pa3pellieHUe Ha IPOBEICHUE OTIBITOB.

11. Ilepen BKJIIOYEHHEM CXEMbI CTYACHT, IPOU3BOJSIIMKM JaHHYIO OMEpaluio, AOKEH
MpeIyNpPEaNTh YWICHOB CBOCH Opuraabl 00 3ToM ¢pazoii «HaunHaem 3KCIepuMEHT.

12. Tlocme BKIIOYEHHUST CXEMbI 0€3 3aluCH TOKa3aHWK MpPHOOPOB IMPOBEPSAETCS
BO3MOXHOCTH BBITIOJTHEHHUS JIAOOpaTOPHOW pabOTHl BO BCEM 3a/laHHOM JMana3oHe M3MEHEHUs
XapaKTepUCTHK U MOKa3aHui. ToIbKO Mocie 3TOro NpucTymnaiT K padoTe.

13. Pe3ynbpTarThl M3MEpPEHHH MO KaXKIOW XapaKTEPUCTHKE JOJDKHBI OBITh MPOBEPEHBI
IpernoaaBaTeniemM.

14. Bce nepexirodeHHsl B CXEME U €€ OKOHYaTeJabHas pa30opka Jenaercs TOJbKO C
paspelieHusi mpernojaBarens. B cilydae HEBEpHOCTH IMOJIYYEHHBIX JaHHBIX pabota
HIepeIEIbIBACTCS.

15. Tlocne nepexiIoveHus cxema JoJKHa ObITh MPOBEPEHA MPENOIaBATEIEM.

16. B ciydyae BO3HMKHOBEHMsI aBapUMHON cUTyaluu (IIOSIBJIEHME JbIMa, 3amaxa rapu,
HECBOMCTBEHHBIX 3BYKOB, HCKpPHl M [1p.) Ha pabodueM MecTe HeoOXOJUMO HEMEIJIEHHO
OTKJIFOYUTH CXEMY OT HAIPSIKCHHS U COOOIIUTH 00 3TOM COOBITHH TPEIOIaBaTeNi0 0e3 T0BIX
U3MEHEHUH B cxeMme. BmecTe ¢ mpemnojaBaTesieM HaJ0 HANTH NPUYUHY aBapyU U YCTPAHUTH €€.

17. CryaeHt momkeH OepekHO 00pamaThes ¢ MPeOCTaBIsIEMbIM €My 000pYIOBAaHUEM U
KOMIIBIOTEPHON TEXHUKOM, 3allpeliaeTcs AefaTh HAAMUCH MEJIOM, KapaHJalioM U YePHUIAMHU.
Henb3s 3arpomoxaate pabodee MecTo mpuOOpaMH | armapaTamMu, KOTOpbIe HE UCTIOIb3YIOTCS B
nabopaTopHOit paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U AP. MPEIMETHI.

18. K cruepyromeMy 3aHITHIO KaXKIbIM CTYACHT JIOJDKEH COCTaBUTh OTYET TIO0
npebIayiei 1aopaTopHOi paboTe B COOTBETCTBUH C YCTAHOBJICHHOM (OPMOH.

Crtpykrypa u hopma oTyeTa 0 1a00paTopHOIt paboTe

Otyet 0 1abopaTopHOil paboTe NOIKEH COAEPKATh CAEAYIOINE 00s3aTeNbHBIE Pa3eIibl:

1. TuTynbHBIN THCT

2. llenb BBITIOTHEHUS TA0OPATOPHOU pabOTHI

3. [IpunnunuanbHbie WK QYHKIINOHATBHBIE CXEMbI IKCIIEPUMEHTOB

4. Pe3ynbTaThl 5KCIIEPUMEHTOB B BUI€ TaOJIUL U TpapUKOB

5. Teopetnueckue pacueTsl (TIpU HEOOXOTUMOCTH )

6. BriBoj1bI 0 1abopaTopHOi paboTe

TpeboBanus k ohopMIECHUIO OTYETA O TaOOpPaTOpPHOU paboTe

Odopmiierne otyeta 1o J1a0OpaTOpHOU pabOTe JOKHO COOTBETCTBOBATH TPEOOBAHUSIM
npaBuiaM odopmieHus TeKCToBbIX aokymeHToB ['OCT 7.32-2017, TOCT 2.105-2019 u
HOpMaTUBHBIM nokyMeHTaMm ['Y Al (new.guap.ru).

11.3. Meroauueckue yKazaHus JUIsi OOYJaIOMIMXCS MO MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboTHI

B xone BBIMOSHEHUSI CaMOCTOSTENHHOM pabOThI, 00yJarONTUiCs BBHITOIHAET PabOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE INpPENOAaBaTelis, HO 06e3 ero HenmocpeaCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHOi (opme O00ydeHHs, caMoCTOsiTeNbHas paboTa MOXKET
BKJTFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocs (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHHS
U HaBBIKM B YCBOGHHWU U CHUCTEMAaTH3allMM NPUOOpETaeMbIX 3HAHUHM, 00ecreYnBaeT BBICOKUI
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YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHs, IOMOTAaeT IIOJIyYUTh HABBIKH TTOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckuMHu ~ MaTepUallaMK,  HANpaBJSIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00yyJaroumxcs, siBISI0TCS:

—  Yy4eOHO-METOANYECKUN MaTepua 1o AUCLUILINHE.

11.4. Meroauyeckue yKazaHUsA JUI OOYYAIOIMXCS IO MPOXOXKACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEAyCMaTpUBAeT KOHTPOJIb KayecTBa 3HaHUUN
00ydJaroumxcs, OCyIIECTBISIEMOr0 B TEUEHHE CEMECTpa C IIeJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JUCIUTUIAHBI.

JI1st TeKyIero KOHTPOJs YCIEBaeMOCTH MCIOJIb3YIOTCS KOMIUIEKThI TECTOBBIX 3aJaHUI
no temaM. Tect cocrout u3 10-15 Bompocos. Bpemst Boinmonnenus: 30 munyT. Tect cuuTaercs
CHAHHBIM, €ClIM BbIIIOJIHEHO He MeHee 70% 3amaHuil. Pe3ynbTaThl TEKylIEro KOHTPOJISA
COOO0IIAI0TCA CTYIEHTaM HEeTIOCPEICTBEHHO Ha CIIEIYIOIIEM 3aHATHH.

Pesynbrarhl TEKylIero KOHTPOJS YCIEBAEMOCTH YUYUTBHIBAIOTCS TMPU IPOBEACHUHN
MPOMEXKYTOUHOM arrectanuu. [Ipy HEMPOXOXKAEHWU TEKYIIEr0 KOHTPOIS CTYACHTY CTaBUTCS
OIICHKA «HEYIOBJIECTBOPUTEILHOY.

11.5. Metoauueckue yka3zaHus A OOy4aroUIUXcs MO MPOXOXKACHUIO MPOMEKYTOUHOM
aTTECTallUU.

[IpomexyrouHas  arTectanus  oOydaroluxcst — MpeaycMaTpuBaeT  OLICHHWBaHUE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTATOB 00y4YeHMs MO JucuuiuiiHe. OHa BKIIIOYAEeT B
ceost:

— D9JK3aMeH — (opma OLIEHKM 3HaHUH, MOJYYEHHBIX OOYYaIOIIKUMCA B IMPOLIECCE
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
OPUMEHSTh MX JUIs PEHICHUs NPAKTUYECKUX 3ahad. DK3aMeH, KaK IPaBWJIO, MPOBOJUTCS B
nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEPIIAeTCS aTTECTAIlHOHHOM OIICHKOW «OTIMYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEILHOY.

IIpomexyTouHass aTrecTalus OLIEHMBAETCA IO pe3ylbTaTaM TEKYIIEro KOHTPOJIA
YCIIEBAEMOCTH U MPOBOJUTCS B (hOpME dK3aMeHa. JK3aMEH MPOBOJAUTCS B CMEIIAaHHOM Gopme 1Mo
BOIpOCaM, IMpeJCTaBIeHHBIM B Tabuuue 15, B BuAe MOJATOTOBKM U M3JIOXKEHUS Pa3BEPHYTOrO
oTBeTa. Bpems Ha moarotoBky orsera - 90 MUHYT.

Cucrema OLEHOK IpH INPOBEIECHUU INPOMEKYTOYHOM aTTeCcTalMd OCYLIECTBISAETCA B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxkennit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
OPOMEXYTOuHOW arrectauuu cTyaeHToB ['YAII, oOydarommxcs Mo mporpaMmam BbICILIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
ctyneHToB B ['YAII».
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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