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AHHOTAIUA

Jucuunnuna «lIpoexkTupoBanre U MoAepHU3alUs OMOTEXHUYECKUX CHUCTEM» BXOAHT B
o0pa3oBaTeNbHYI0 MPOrPaMMYy BBICIIETO OO0pa30BaHHsI — MPOTPAMMY MAarUCTPaTyphl IO
HaIpaBJICHUIO MOATOTOBKH/ crieruaabHOCTH 12.04.04 «bHOTEXHUYECKHUE CUCTEMBI U TEXHOJIOTUH
» HampaBJeHHOCTH «bUOTEXHMUYECKHME CHUCTEMbl M TEXHOJOTMHM I 3APABOOXPAHCHUS.
Jucnunmuna peanusyercs kadeapoid «Ne24y.

JlucuurminHa HateleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIETYIOIINX KOMITETCHIIUNI:

VYK-1 «Cnoco0GeH oCymecTBIsATh KPUTHUECKHH aHalW3 MPOOJIEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOT0 MTOJIX0Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUIN

YK-2 «CriocoOeH ynpapisiTh TPOSKTOM Ha BCEX ATamax €ro >KM3HEHHOTO UK

[IK-1 «CnocoOHOCTh K aHalu3y COCTOSIHMS HAYYHO-TEXHHYECKOH IPOOJIEMBI,
TEXHUYECKOTO 3aJaHMsl M IOCTAHOBKE LEIWM W 3aJad IPOCKTUPOBAHUS HHTEUICKTYaJbHBIX
OMOTEeXHHYECKUX CHCTEM W TEXHOJOTHMA Ha OCHOBE MOAOOpa W W3YYCHHs JIUTEPATYPHBIX W
MaTEHTHBIX HCTOYHUKOBY»

[1IK-2 «CrnocoGHOCTh K TOCTPOCHHUIO MaTeMaTHUECKHUX MOJIENIeH HHTEeIJICKTYalbHbIX
OMOTEXHUUYECKUX CHCTEM U MEIULIUHCKUX U3JEIUN»

[1K-3 «CrocoOGHOCTh K BBIOOPY METO/a M pa3paboTKe MPOrpamMM SKCHEPUMEHTATbHBIX
UCCJIEIOBAaHUM, TPOBEIECHUI0 MEIUKO-OMOJIOrMYECKUX HCCIEAOBaHUNA C HCIOJIb30BaHUEM
TEXHUYECKHUX CPENICTB, BHIOOPY MeTo1a 00pabOTKH pe3yabTaTOB UCCIETOBAHUN

[IK-4 «CmocoOHOCT, K pa3paboTKe CTPYKTYPHBIX H  (DYHKIIMOHAIBHBIX CXEM
WHTEIJICKTYaTbHBIX OMOTEXHUYECKUX CHCTEM M TEXHOJOTHH ISl 3[PaBOOXPAHCHHSI

[IK-5 «CmocoOeH MpOEKTUPOBaTh HWHHOBAIMOHHBICE OHMOTEXHUYECKHE CHUCTEMBl |
TEXHOJIOTHI

ConepxaHue OUCHUIUIMHBI OXBAaThIBAE€T KPYr BONPOCOB, CBSI3AHHBIX C IOCTPOCHHEM
OMOTEXHHYECKUX CHCTEM Ha OCHOBE pAJAMONICKTPOHHBIX OJIOKOB H Y3JIOB OOIIEr0 U
CHEeMAIbHOTO ~ OMOTEXHHWYECKOro  Ha3HaueHus. M3ydaioTrcs  cucTeMHBIE — MPUHIUIIBI
MPOCKTUPOBAHUS M JIMAarHOCTMYECKUX M TEpaneBTUUECKUX YCTpoMcTB. PaccmarpuBarorcs
CTPYKTYpHBIE CXE€Mbl M XapaKTEPUCTHKH CHCTEM, OOECIEUMBAIOUINX JIOCTH)KEHUE IEIeBOU
(GYHKIIMM, B YaCTHOCTH PETUCTPALMIO CUTHAIOB (DU3MOJOTUYECKOW AKTUBHOCTH OpTraHM3Ma
YyelioBeKa, MX YCWiIeHue, oOpaboTKy M aHainu3. PaccmaTrpuBaioTcs BOINPOCHI BO3MOKHOCTH
MOJICPHHU3AIUU U3BECTHBIX OMOTEXHUYECKUX CUCTEM.

[IpenogaBanue AMCUUILIMHBI MpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3alHu
yueOHoro mporecca: [IporpamMmmoii JUCIUIUIMHBI TPEIYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIS:
TEKYIINA KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUHAs arTecTanus B GopMe IK3aMeHa.

[Iporpammoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B opMe IK3aMeHa.

OO0miasi TpyA0EMKOCTh OCBOEHUS JUCHIUILIMHBI COCTaBISET 6 3a4eTHBIX enuHUIl, 216
4acoB.

SI3bIK 00yUYeHUs IO TUCIIUIUTNHE «PYCCKHMA »



1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS IO TUCITUTUIMHE

1.1. Ilenu npenoaaBaHus AUCUUTUIMHBI
[ToaroroBka BHICOKOKBaTH(UITMPOBAHHBIX CIICIIHATUCTOB ISl IPOSKTUPOBAHUS M IKCILTyaTallun
OMOTEXHUYECKUX CHCTEM IIyTeM pa3BUTHS Yy CTYJIEHTOB JIMYHOCTHBIX KAayecTB, a TaKke
dbopMUpOBaHHE YHUBEPCAIBHBIX M O0OHIEIPOGECCHOHANBHBIX KOMIETEHIINH, YCTAaHOBIEHHBIX
®I'OC BO no Hanpasnenuto noarotoBku 12.04.04 bruoTexHUYECKHE CUCTEMBI U TEXHOJIOTUU, U
npo(eCCHOHANBHBIX ~ KOMIETCHIIMA, YCTAHOBJICHHBIX  YHUBEPCUTETOM  CaMOCTOSATEIHHO.
[IporpaMma HampaBieHa Ha MOATOTOBKY BBITYCKHHKOB [UIsl Pa3pabOTKM W SKCILTyaTaluu
AIIEKTPOHHOTO METUITMHCKOTO O0OpPYNOBaHUS U MHTEUICKTYAIBHBIX CHCTEM JUISI MEIUIIMHCKHIX
MIPUITOKEHU .

1.2. JucuuruiiHa BXOIUT B  COCTaB  dYacTh, (opMupyeMod  y4acTHUKAMH
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTEIbHON MPOrpaMMBbl BRICIIIETO 0Opa30BaHMs (Iajee —
OIl BO).

1.3. IlepeueHb maaHUPyEeMbIX pPe3yIbTATOB O0YUEHHS 1O JUCIHUILINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMU pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI OOydarolmuiics AOHKEH 00JaJaTh CIENyIOIIUMHU
KOMIETSHIIMSIMHI WM UX YacTsMH. KOMIETeHIINM U WHIUKATOPHI UX JTOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmuua 1 — IlepeyeHb KOMIETEHIIMNA U MHANKATOPOB X JOCTHKCHHS

Kareropus (rpynna) | Kog u naumenoBanue | Koa v HaumeHOBaHHE MHAMKATOPA TOCTHKEHUS
KOMIIETCHIIUHU KOMIIETCHIINHI KOMITETCHIINH
VK-1.3.2 3HaTh HU(POBBIE pECYPCHI,
WHCTPYMEHTBI U CEPBUCHI, BKIIOYAs
YK-1 Cnocoben MHTEJJIEKTYaJIbHBIE, JJIs PELLICHUs
OCYIIECTBIISTh 3aau/mpobieM mpodecCuoHATBHON
KPUTUYECKUM aHAIIU3 | IEATEbHOCTH
pOOJIEMHBIX VK-1.B.1 Bnagets HaBBEIKAMU CUCTEMHOIO U
YHuBepcalbHbIE N
CUTYyallMil HA OCHOBE | KPUTHYECKOTO MBIIIJICHUS; METOJUKAMU
KOMITETEHIINHT
CHUCTEMHOTI'0 MOCTaHOBKH LIEJIH, OTIPEIeNIEHUsI CIOCOO0B ee
noaxozja, JOCTH>KCHUS
BBIPaOaTHIBATH VK-1.B.2 Bnageth HaBBEIKAMHU HCIIOJIb30BaHUI
CTpATETHIO ICHCTBUM | aJTOPUTMOB U IIU(PPOBHIX CPEICTB,
IpeHa3HaYeHHBIX 7S aHalu3a HHGOpMaluu U
JTAHHBIX
VYK-2.3.1 3HaTEL 3TAIBI )KU3HEHHOI'O IIUKJIA
MIPOEKTA; BUJIbI PECYPCOB U OIPAHUUECHUN TSI
pelIeHUs TPOEKTHBIX 3a/1a4; HEOOXOAUMBIE ISt
OCYIIECTBIICHUS MPOSKTHOM JAESITEIIbHOCTU
IIPaBOBbIE HOPMBbI U IPUHIIMIIBI YIIPABICHUS
MPOEKTaMU
VK-2.3.2 3HaTh HM(PPOBBIE UHCTPYMEHTHI
YK-2 Cnocoben i pp PYM ’
npeIHa3HauYeHHBIC I Pa3paboTKu
YHuBepcabHbIE YIPABISTH IPOEKTOM
MPOEKTa/pelIeHus 3a/1a4u; METOAbI 1
KOMITETEHIIMHU Ha BCEX JTanax ero
MpOrpaMMHBIE CPEJICTBA YIIPABJICHUS MPOECKTAMHU
YKU3HEHHOTO IIUKJIa
VK-2.V.1 yMeTh onpenensiTh IEeIeBbIE ITAIbI,
OCHOBHBIC HaIlpaBJICHUS padoT; OOBICHATD LeNTU
U GOpMYyIUPOBATH 33]1a4H, CBSI3aHHbIE C
IIOATOTOBKOM U pean3anuei IpoeKTa
VK-2.B.2 BnageTh HaBbIKaMU pPEIICHUS
npo(hecCHOHANTBHBIX 331a4 B YCIOBUSX
nudpoBu3arum ooIecTBa
[Tpodeccuonanpubie | I1K-1 Cnocobnocts k | [1K-1.3.1 3HaTh NpUHIMTBI TOCTPOCHUS




KOMIETEHIINH AQHAJIN3Y COCTOSTHUSI | MHTEJUIEKTYAJIbHBIX OMOTEXHUYECKUX CUCTEM U

HAay4YHO-TEXHUYECKOW | TEXHOJIOTUI JUIsl MEIULIMHBI

poOJIEMBI, [TIK-1.VY.1 ymers popmMynupoBaTh TEXHUIECKOE

TEXHUYECKOTO 3a/laHue Ha pa3paboTKy HHTEIUICKTYaIbHBIX

3aJjaHus U OMOTEXHUYECKUX CUCTEM U TEXHOJOTUH st

MOCTaHOBKE LIETU U MEJUIIMHBI HA OCHOBE W3YYEHUSI TEXHUYECKON

3aj1au JUTEpPaTyphl U NATEHTHBIX HCTOUHUKOB

MPOCKTUPOBAHUS

MHTEJIEKTYaJIbHBIX

OMOTEXHHYECKUX

CUCTEM U

TEXHOJIOTUI Ha

OCHOBE Moji00pa u

U3y4YeHUs

JUTEPaTypPHBIX U

MATEHTHBIX

HCTOYHUKOB

[MK-2 Cnoco6HOCTB K

HOCTPOCHIIO [IK-2.Y.1 yMeTb BBINOIHATH MATEMATUYECKOE

MaTEeMaTUYECKHUX

. MOJIeTUpOBaHUE OMOJIIOTHYECKUX MPOLIECCOB U

[Ipodeccrnonansueie MOoACIeH 00BEKTOB MHTEIUICKTYaTbHBIX OMOTEXHUIECKHIX
KOMIETEHIINU MHTCIICKTYAIDHBIX | o o rem 1 TexnOMOT MR IUI MEIUIMHBI Ha 0aze

OMOTEXHUUYECKUX

CHOTOM 1 CTaHJapTHBIX MAKETOB aBTOMATHU3UPOBAHHOTO

IPOEKTUPOBAHUS

MEAUIIMHCKUX

n3aenni

[TK-3 CnocobHOCTH K

BBIOOpY MeTOza U

pa3paboTke

nporpaMmm

JKCIIEPUMEHTAIIbHBIX

HCCJIeIOBaHUM,

MIPOBEJICHUIO [1K-3.3.1 3HaTh Kak MpaBWJIBHO CHOPMYIUPOBATH
[Ipodeccronanbubie | MEIUKO- 3a/1a4¥ JIS BBISIBIICHUSI IPUHIIATIOB U ITyTEH
KOMIETEHIINU OHOJOTUYECKIX CO3/1aHMSI UTHHOBAIIMOHHBIX OMOTEXHUYECKUX

HUCCIECOOBAHUHU C CHUCTEM U U3ACIIUU I MEIUIIUHBI

HCIIOJIb30BaHNEM

TEXHUYECKUX

CPENCTB, BHIOOPY

MeToa 00paboTKU

pe3yNbTaToB

HCCIIEIOBAHU I

[TK-4 CnocobHOCTH K

pa3paboTke [1K-4.3.1 3HaTh METOABI pacyeTa CTPYKTYpPHBIX,

CTPYKTYPHBIX U (GYHKIIMOHATIBHBIX U MPUHIIUIHAIBHBIX CXEM

(G YHKIIMOHATBHBIX KOMIIOHEHTOB MHTEIICKTYaTbHBIX
[TpodeccuonanbHbie | CXeM OMOTEeXHUUYECKHX CHCTEM
KOMIIETCHIIUU uHTeiekTyanbHbIX | [IK-4.Y.1 ymers pazpabaTeiBaTh CTPYKTYpPHO-

OMOTEXHUYECKUX (GyHKIIMOHATIbHBIE CXEMbI HHTEIJUIEKTYalbHbBIX

CUCTEM U OMOTEXHHYECKHUX CHCTEM MEIUIIMHCKOTO

TEXHOJIOTUH IS
3/IpaBOOXPAHEHUS

Ha3HAa4YCHUA




I1K-5.3.1 3HaTh NPUHLMIIBI TOCTPOCHUS U
XapaKTEPUCTUKH KOMIIOHEHTOB
MHTEJJIEKTYaTbHBIX OMOTEXHUYECKUX CUCTEM U
CUCTCMBI UII aBTOMATUYCCKOT O ITPOCKTUPOBAHUA
JTAHHBIX KOMIIOHEHTOB

[IK-5 Cnocoben [IK-5.Y.1 ymeTs BBIOMpATh METO/IbI
MPOEKTUPOBATD MPOEKTUPOBAHUS UHTEIUIEKTYaIbHBIX
[IpodeccuonanpHble | ”THHOBAIIMOHHBIC OMOTEeXHUUYECKUX CUCTEM
KOMIIETECHIINU OMOTEXHUUYECKHE [1K-5.Y.2 yMeTh NPOEKTUPOBATH KOMIIOHEHTHI
CHUCTEMBI 1 MHTEJUICKTYaJIbHBIX OMOTEXHUYECKUX CUCTEM U
TEXHOJIOTHUHI TEXHOJIOTHI C CIOJIb30BaHNEM CTaHIAPTHBIX

CPEICTB KOMIBIOTEPHOIO MPOSKTUPOBAHUS
IIK-5.B.1 Bnanets HaBLEIKAMH ITOCTAHOBKH 3a/1a4
MPOSKTUPOBAHUS U PA3pPAOOTKH METOAUK
MIPOCKTUPOBAHUS KOMITOHEHTOB
I/IHTG.H.HGKTyaJIBHBIX 6I/IOTGXHI/I‘IGCKI/IX CUCTEM

2.  Mecro aucuuniaussl B cTpykType Ol

JucnurnmuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarOITUMUCS
IpY U3YYCHHUH CIEIYIOUINX AUCIUIIINH:

— «buorexHnueckue CUCTEMBI U TEXHOJIOTUN B MEAUIIMHEY,

— «Teopus cuctem nepeaauu OMOMEAUIIMHCKONW HHPOPMALIUN,

— «CoBpeMeHHBbIE MTPOOIeMbl OMOMEAUIIMHCKONW HHKEHEPUI.

3HaHUs, TOMyYeHHbIE NPU U3YUYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TaK U MOT'YT UCIOJIb30BATHCS TIPU U3YYCHUN APYTHX AUCHIUIUINH:

— «TexHuueckue cpesicTBa peabUINTALUN U BOCCTAHOBIICHUS YTPAUCHHBIX (PYHKIIUN.

3. OOBEM H TPYTOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUTUINHE (M paclpeeNIeHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) MPEACTABIICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

N TpynoemMKOoCTb 10 ceMecTpam
Bun yuebnol paboThl Bcero NeD N3
1 2 3 4

Oowan mpyooemKocma OUCUUNIUHDBL, 6/216 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020mMoeKu 24 12 12
Ayoumopnuie 3auamus, BCETo 4yac. 68 34 34
B TOM YHCIIE:

nexuun (JI), (gac) 34 17 17

npaktuyeckue/cemunapckue 3anstus  (113), 17

34 17

(gac)

naboparopusie pabots (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

HK3aMeH, (4Jac) 36 36
CamocmosamenvHnas paboma, Bcero (dac) 112 74 38
Buo npomesccymounoit ammecmayuu: 3a4er, OK3.

3auer,
mudd. 3auver, sx3ameH (3ager, udd. 3au, 3auer
K35 OK3.

s o
Ilpumeuanue:  KaHIUAATCKHIN SK3aMEH




4. CopepxaHue AUCIUTUTMHBI

4.1. PacnpeneneHue TpyAOE€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJaM 3aHATHIA.

Pa3,Z[€.HBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTDH IIPUBCACHBI B Ta6m/1ue 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYTIOEMKOCTh

PaBZ[CJ'IBI, TEMBI JUCIUITINHBI

Jlexmun
(qac)

I13 (C3)
(qac)

JIP
(qac)

KIT
(qac)

CPC
(qac)

Cemectp 2

Pasnen 1. buorexanueckas cucrema (bTC),
MOJEpHU3ALUsL, OCHOBHBIE IIOHATUSA.

Tema 1.1.0npenenenune 6TC.

Tema 1.2. OcHOBHBIE ATalNbl IPOEKTUPOBAHUS
BTC.

Tema 1.3. Bo3MOXHOCTH ¥ HalpaBIICHUS
Mozepausanyu BTC.

20

Paznen 2. MoaepHu3anus COCTaBIAIONINX YacTe Ha
pasnTuIHBIX ypoBHIX uepapxun bTC.

Tema 2.1. Tunmmunsle coctaistonme yactu bTC.
Tema 2.2. Mepapxudeckuil IpUHIUN PU
npoextupoBaanu bTC.

14

Paznen 3. Buabl OMOTEXHHYECKUX CUCTEM U
BO3MOXHOCTH UX MOJICPHU3ALIUU.

Tema 3.1. buoTexHUYECKHE CUCTEMEI
JMarHOCTUYECKOro Ha3HAUCHHS.

Tema 3.2. buoTexHUYECKHE CUCTEMBI
TEPANEBTUYECKOTO HA3HAYCHUSI.

Tema 3.3. buotexHuyeckrne CUCTEMBI 1)1 3aMELEHUS
yTpayeHHbIX (YHKIMA OpraHu3Ma.

Tewma 3.4. TpeHak€pHbIC OMOTEXHUYECKUE CUCTEMBI.

20

Paznen 4. TlepcniekTuBHBIC AJ1 PETUCTPALIUU
(husznyecKre BeIMYMHBI Onojiorudeckoro oobekra (bO)
U pusnvecKue Bo3aeicTBus, AeiicTByromue Ha bO.
Tewma 4.1. ®uznueckre BEIMIUHBI OMOIOTHIECKOTO
00BeKTa, perucTpupyeMble ammapatHoi gacteio bTC.
Tema 4.2. dusndeckre BO3ACHCTBYSA, ACHCTBYIOIINE HA
OMOJIOTYECKUN OOBEKT IO CPEICTBOM aIllapaTHOM
4acTH OMOTEXHUYECKOW CUCTEMBI.

Tema 4.3. Pojib aHaa0ro-mudpoBoro mpeodpazoBaHusI
(ALIT) u mudpo-ananorosoro npeodbpazosanus (LIAIT)
B OMOTEXHUYECKUX CUCTEMAaX.

20

HUrtoro B cemectpe:

17

17

74

Cemectp 3

Paszen 5. BuorexHuueckue cUCTEMBI ¢ OMOJIOrMYECKOM
00paTHOM CBA3BIO.

10

Paznen 6. Haznauenre u OCHOBHBIC HAITPABICHHS
MOJICPHH3AIMH allapaTHON YaCcTH OMOTEXHHUUECKUX
CUCTEM.

10

Paznen 7. HazHaueHue 1 OCHOBHbBIE HAPaBJICHUS
MOJCPHU3AIIH IPOTPAMMHOM (aJTOPUTMHUIECKOM )
4acTH OMOTEXHUYECKUX CUCTEM.

10

Hroro B cemectpe:

17

17

38

Hroro

34

34

112




[IpakTrueckass TMOATOTOBKA 3aKJIOYAE€TCI B  HEMOCPEJICTBEHHOM  BBINOJIHEHUU
oOydJaloImMMHUCs  OMNpEAENeHHBIX  TPYIOBBIX  (PyHKUIMIA,  CBSI3aHHBIX C  Oynayiei
npodeCcCHOHATBHOMN 1A TeTbHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JesioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep pasnena Ha3BaHue u conepxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

1 Pasznen 1. buorexuuueckas cucrema (bTC), Mmogepau3zanus,
OCHOBHBIE ITOHSITHS.

Tema 1.1.0npenenenue BTC. Onpenenenre 6MOTEXHUUECKOM
cucteMbl. OcHoBHBIE BUILI BTC no ux Hazgauenuro. Poias BTC.
O06001IEHHAs CTPYKTYpHAs cXeMa OMOTEXHUYECKOI CUCTEMBI, e&
OCHOBHBIE 21eMeHTEI. Buapl cBsa3eil B bTC. Texauyeckue nens u
3a/1a4¥l MPOCKTUPOBAHUS OUOTEXHUYECKON CUCTEMBI.

Tema 1.2. OcHoBHBIE 3Tanbl npoekTupoBanusi BTC. OcuoBHbie
JTaIbl MPOSKTUPOBAHMS OHOTEXHIIECKHX cucTteM. O600mEnHas cxema
anroputma npoektupoBanus bTC. HazHaueHue U OCHOBHBIE TPYIIIIBI
napameTpoB Texuudeckoro 3aganus (T3). [Ipumep T3 Ha
Moaepuuzaruio bTC.

Tewma 1.3. BosmoxHocTu 1 HanpasieHust mogepHusamu bTC.

2 Paznen 2. MonepHu3aus COCTaBISIOMINX YacTeH Ha Pa3TUIHBIX
ypoBHsX uepapxuu bTC.

Tema 2.1. Tummmunsie coctasmstontue gactu bTC. AnmapaTtHas,
ANTOPUTMHUYECKAS, aHATUTHYECKAS, TIPOTPAMMHAS U METOIMYECKas
COCTaBIISIIOIINE OMOTEXHUYECKOW CUCTEMBI, UX B3aUMOCBSI3b U
0COOEHHOCTH TIPOCKTUPOBaHUS. BO3MOKHOCTH WX MOJICpHH3AIINH.
Tema 2.2. Mepapxudeckuil npuHIMN pH npoektuposanuu bTC.
YpoBHH HepapXHUH IPU MPOSKTUPOBAHUN OMOTEXHUYECKHX CUCTEM .
ITpumep ormmcanus bTC ¢ ucmonap30BaHrEeM HEPAPXUICCKOTO
npuHIIIa. MojepHHU3aIys Ha pa3InIHbIX ypoBHIX uepapxun bTC

3 Paznen 3. Buibl OMOTEXHHYECKUX CUCTEM U BO3MOXKHOCTHU MX
MOJCpHHU3AIIH.

Tewma 3.1. buorexauyeckue CUCTEMBI AMATHOCTUIECKOTO Ha3HAUEHUSI.
BTC gnarnoctuueckoro HazHaueHus. MIx ocHOBHBIE 31eMeHTHI. [Ipumep
BTC nuarnoctTrueckoro Ha3Ha4eHHs CO CTPYKTYPHOM CXEMOM M BUJIAMHU
cBszeil. IX MojiepHu3anus.

Tewma 3.2. buorexHuyeckue CUCTEMBI TEPANIEBTHUECKOTO Ha3HAYCHHS.
BTC TtepaneBTuueckoro HazHaueHusa. Ux ocHOBHBIE 3neMeHTHL. [Ipumep
BTC TepaneBTrueckoro Ha3HAUYCHUS CO CTPYKTYPHOM CXeMOM U BUIaMHU
cBszell. IX MojiepHu3anus.

Tema 3.3. BuoTexHUYECKHUE CUCTEMBI JIJIs1 3aMEIICHUS YTPAuCHHBIX
¢ynkuunit opranuzma. BTC ans 3amerenus yrpaueHHbIX GyHKLIUII
opranusma. x ocHoBHEIE 3neMeHTHI. [Ipumep BTC s 3amemmennst
YTPa4eHHBIX ()YHKIIMA OpraHU3Ma CO CTPYKTYPHOU CXEMOU 1 BUJaMH
cBsa3zel. Ix MonepHmM3anys.

Tema 3.4. TpenaxEpHple OMOTEXHIYESCKUE CHCTEMBL.

Tpenaxépusie BTC. X ocHOBHBIC 2meMeHTHI. [IpuMep TpeHakEpHOMA
BTC co ctpykTypHOil cxeMoil 1 Buaamu cBsizeid. X MoaepHu3anusl.

4 Paznen 4. [lepciekTHBHBIE ISl PETHCTPALNUN (PU3NICCKUE BETMUNHBI
ouostoruueckoro oobekra (bO) u dpusnyeckue Bo3acHCTBYA,
nercrBytontue Ha bO.

Tema 4.1. ®u3nveckue BEIMUNHBI OHOJIOTHYECKOr0 00ObEKTa,
perucTpupyemslie anmnapatHoit gacteio bTC.




OuznyecKre BETUIUHBI OHOJIOTHIECKOr0 00BEKTa, PETHCTPUPYEMBIE
annapaTHON 4acThi0 OMOTEXHUYECKOM CUCTEMBI, X KiIacCU(UKaLus 1
npumepsl. Ha3HaueHne BXOAHBIX M BEIXOJHBIX IpeoOpazoBareieii B
BTC. Cnoco0sl 1 ycTpoiicTBa mpeobpa3zoBaHusl U3MEHEHUS
O6no(n3MUECKUX BENINYNH B 3JIEKTPUIECKHE CUTHAIIBL.

Tema 4.2. dusndeckue BO3ACHCTBISA, ICHCTBYIOMNE HA OMOIOTHICCKUN
00BEKT MO CPEACTBOM aNnapaTHON YacTH OMOTEXHUYECKOH CHCTEMBI.
Odusnueckre BO3EHCTBUS, JEHCTBYIONINE HAa OMOIOTHYECKUil 0OBEKT M0
CPEICTBOM aIapaTHOW YacTH OMOTEXHUYECKON CUCTEMBI, UX
KJaccupukanms 1 npuMepbl. HasHaueHne BXOTHBIX U BBIXOIHBIX
npeoOpazosareneid B BTC. CriocoOwl 1 ycTpoiicTBa mpeoOpa3oBaHus
JNIEKTPUUECKUX CHUT'HAIOB B (PM3HYECKUE BO3/ICHCTBHS.

Tema 4.3. Poab aHajoro-mudposoro npeodpaszosanus (AL u
uudpo-aHanorosoro mnpeodpazosanus (LIAII) B OnoTexanyeckux
cucremax.

Pons ALIT B Mmogepuuzanum bTC auarHocTHIecKoro Ha3HAYCHHS.
Ocuonblie mapameTpsl AL, TpeOyronue yuéra npu NpoeKTUPOBAHUHT
BTC. Pons HHAII B Mmonepuuzanuu BTC TepaneBTHUECKOro Ha3HAYEHMUSL.
OcHosubie mapameTpsl LIAIL TpeOyromue yuéra mpu IpoeKTUPOBAHUN
BTC.

Paznen 5. buorexanyeckue cucTeMbl ¢ OMOIOTUIECKON 00paTHOM
cBs3b10. BTC ¢ Onomorndeckoil 00paTHOM CBSA3bI0. Buapl
Ouosorndeckoit oopaTHoM cBs3u. OO00MEHHASI CTPYKTYpHAS cXeMa
BTC c 6buonoruveckoii ooparHoi cesizu. [Ilpumep BTC ¢ Ononoruyeckoi
00paTHOI1 CBSI3BIO.

Paznen 6. HazHaueHnue u OCHOBHBIE HAIIPABJICHUS] MOJIEPHU3ALIUN
arnmapaTHONW 9acTH OMOTEXHUYECKUX CUCTEM. BO3MOXKHOCTH
MoaepHu3anuu anmnapataoit yactu BTC. [lpumep MmonepHuzanuu 610Ka
armmapatHoi gactu bTC.

Paznen 7. HazHaueHue 1 OCHOBHBIE HAIPABJIEHUS MOJIEpHU3AIUN
MPOrPaMMHOM (aJITOPUTMUYECKON) YaCTH OMOTEXHUYECKIX CUCTEM.
Bo3MOoXHOCTH MOAEpHHU3AIMH ITPOTPaMMHOM (AITOPUTMUYECKON) YaCTH
BTC. IIpumep MoaepHHU3aimu GparMeHTa mporpaMMsl (aIropuTMa)
BTC.

Paznen 8. TectupoBanue u anpoOaIus MOACPHU3NPOBAHHBIX
ounorexanyeckux cucteM. OneHka 3(h(HEeKTHBHOCTH, HAICKHOCTH H
cepuitHonpurogHocTH pazpaboranueix bTC. TIpumep.

4.3. Ilpaktuueckue (CEeMUHAPCKUE) 3aHATUS
TeMbl MpakKTUYECKUX 3aHATHH U UX TPYAOCMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

W3 Hux No
Jr\s Tembl TMPAKTHYECKHUX Dopmbl TMPAKTHYECKHUX Tpynoemxocts | mip aKqueCKO pazéxen
1| SaHATHH SaHATHH (IIE’IC) IIOJITOTOBKH, | JACITUII
(dac) JIMHBI
Cemectp 2
1 Ponb monoxurensHoU PaGota mpoBoguTcs ¢ 4 2 1
Y OTpULIATEIILHON HCIOJIb30BaHUEM
00paTHO# CBsI3U B MIPOTPaMMBI
CUCTEMax C YCUJICHUEM CXEMOTEXHHYECCKOTO
CHTHaJIA. MOJICTUPOBAHUS
2 Bbuorexuuueckasa PaboTa mpoBoauTcs ¢ 4 2 3
cHucTeMa HCIOJIb30BaHUEM




JMAarHOCTHUYECKOTO anexTpodHIedanorpad
Ha3HAYCHUS HA a
npuMepe
anekTposHiedanorpad
a ¥ BO3MOXKHOCTH €€
MOJICpHU3AIUU
3 Bbuorexuuueckasa PaboTa mpoBoauTcs ¢ 4 2 3
cucremMa UCIIOJIb30BaHUEM
TEPIEeBTUYECKOTO HEHPOMHUOCTUMYIIATOPA
Ha3HAYCHUS HA
npuMepe
HEUPOMHUOCTUMYJIATOPA
Y BO3MOKHOCTH €€
MOJICpHU3AIUU
4 BnusiHre 0CHOBHEIX PaboTa mpoBoauTcs ¢ 5 3 4
napamerpos ALII Ha UCIIOJIb30BaHUEM
KayeCTBO OLIU(PPOBKU IPOrPaMMBI
CUTHAJIa U €ro poJib B CXEMOTEXHHUYECKOTO
MOJIEpHHU3AIUI MOJIEJTUPOBAHUS
Cemectp 3
5 Bbuorexuuueckasa PaboTa mpoBoauTcs ¢ 6 3 5
cucremMa ¢ UCIIOJIb30BaHUEM
OMOJIOTHYECKOU amnmapaTHo-
00paTHO¥ CBS3BIO 1O MPOrPaMMHOTO
KapAHUOPUTMY. KOMILJIeKca JIIst
pEeTUCTpaIiy U aHAIH3a
KapAHOpUTMA
6 Craructuueckue u PaGota mpoBoguTcs ¢ 6 3 7
YacTOTHBIE TApAMETPhI HCIIOJIb30BaHNEM
BapHuabeNbHOCTH anmnapaTHo-
CepJICYHOT0 PUTMA. POrPaMMHOTO
KOMIUICKCa JIIst
perucTpaiuy 1 aHanusa
KapAHOpUTMA
7 Hcnonp3oBanunem PaboTa mpoBoauTcs ¢ 5 2 8
OMOTEXHUUYECKOM HCIIOJIb30BaHNEM
CUCTEMBI pHU anmnapaTHo-
POBEICHUU MPOrPaMMHOTO
JIUarHOCTHYECKUX KOMILJIeKca JIIst
(G YHKIIMOHATTBHBIX pEeTUCTpaIiy U aHAIH3a
po0. KapJIMopuT™Ma
Bcero 34
4.4. JlaboparopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHATHI U KX TPYJOEMKOCTh ITPUBEICHBI B TabIUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynOEMKOCTS, | MPaKTHHECKOR | pasiena
/o (qac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI




Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

Bcero

4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Tabnuue 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYI0EMKOCTh

Bun camocrosTensHO#M paboThI BZZZO’ Cemectp 2, yac Cewmectp 3, uac
1 2 3 4
W3ydeHue TeopeTHuecKoro MmaTepurania 104 70 34
nucturiuasl (TO)
Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
[TonroroBka K TEKyIIeMy KOHTPOJIIO 4 ) )
ycreBaemoctu (TKYVY)
Jomamraee 3aganue (/13)
Kontponbsabie paboTsl 3a0uHiK0B (KP3)
[ToaroroBka Kk MpOMEKYTOUHOMU 4 ) )
arrectanuu (I1A)
Bcero: 112 74 38

5. TlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CaMOCTOSTENIbHOW paboThl O0YyYaromuXcs yKa3aHbl B
mar. 7-11.

6. IlepedyeHb EYaTHBIX U DJIEKTPOHHBIX YU€OHBIX M3TaHUI
[lepeuyeHpb neyaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TaOIuIIe 8.
Ta6muia 8— [lepeueHb MeYaTHBIX W AIEKTPOHHBIX YUCOHBIX U3TaHUN

KommuecTBo 3K3eMILIsIpoB B
Mudp/
bubnuorpaduueckas ccpiika OuOIMOTEKE
URL agpec
(KpOoMe 3JIEKTPOHHBIX FK3EMILISIPOB)

61-K66 Kopenesckuit H.A., Iloneuntenes E.I1L. 20

DJIEMEHTHI U y3J1bl MEAUIIMHCKON TEXHUKHU.

VYuebnuk — Crapsiii Ockon: THT, 2012. —

448 c
61-T46 [IpoexTupoBaHre OMOTEXHUYECKUX CUCTEM : | 5

yuebHoe mocooue / O. B. Tuxonenkona, T. B.

Ceprees, U. 3. TTosicos ; C.-Iletepb. roc. yH-T

a’pokocm. mpubopoctpoenus. - CII6. : 13a-




Bo ['VAII, 2018. - 85 c.

61-1167 Teopust GMOTEXHUUECKUX CUCTEM : yueOHOe 5
nocobue / U. 3. ITosicos, O. B. TuxoneHkosa ;
C.-Iletep0b. roc. yH-T a3pOKOCM.
npudopoctpoenus. - Cankt-IlerepOypr :
N3n-Bo 'YAIL, 2019. - 55 c. : puc., Tadm. -
bubnuorp.: c. 54

7. TlepedyeHb AIEKTPOHHBIX 00PA30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCHUILUIMHBI
npuBe/ieH B Tabmmiie 9.

Tabmuma 9 — IlepedeHp OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec HaumenoBanue
http://e.lanbook.com | Jloctynm B DBC «Jlanb» ocymiectBisiercs 1mo goroopy Ne695-7 ot
30.11.2011
http://znanium.com Hoctyn B ObC «ZNANIUM» ocymectBisercs no gorosopy Nel 86-
3BC ot 08.02.2012

8. IlepeueHb MH(OPMAITOHHBIX TEXHOJIOTUI
8.1. IlepeueHp mpOrpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEMOTO TMPHU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOT0 MPOrPaMMHOTO OOecTiedeHus TIpeacTaBieH B Tabautie 10.

Tabmuua 10— Ilepedyens nporpaMMHOTo 00eCTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX pu
OCYIIECTBJICHIH 00pa30BaTEILHOTO MpoIiecca M0 AUCIUIIIHHE

[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TPEACTaBICH B
Tabymue 11.

Tabmuua 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /i1 HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUUYECKast 0aza
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMON Il  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILINHE, TPeACcTaBIcH B Tabumel?2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )

JlekunoHHas aynuTopus

2 | KoMnbroTepHbIi Ki1acc




3 | JJaboparopus kadenpsr 24

10. OuenouHble cpeAcTBa JJIsl IPOBEICHUS TPOMEKYTOUHOM aTTECTAUU
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUISL IPOBEIEHUS MPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TTpUBE/IeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHs IPOMEKYTOUHOH aTTeCTalluu

Bug npomexxyTouHOM arTectanuu IlepeueHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOIpPOCOB K AK3aMEHY;
DK3aMeHAaI[HOHHEIC OUJICTHI,
3agaun;

TecTsl.

3auer Cnucok BOIpoOCOB;
TecTsr;
3amaun.

10.2. B kadecTBe KpHUTEPHUEB OILICGHKH YypPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00y4JaloUMMHCS NPUMEHsAETCsl 5-0ajuibHas MIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITETCHIINM, KOTOpas MpuBeieHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS
100-6annpHas  mKama — MOAYJIBbHO-PEHMTHHTOBOM  CHCTEMBl ~ YHHBEpPCHUTETa,  IpaBUIIA
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun ornieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHITUH

Xapaktepuctrka chopMUPOBAHHBIX KOMIIETEHITI
S-0auibHAas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepHa;

— YBCPCHHO, JIOTUYHO, IMOCJICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATypH,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUICCKOMN
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMelio 000CHOBBIBAET M ApPTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;

— JIeJIaeT BBIBOALI M 000OIICHHS;

— cBOOOHO BJIAJICET CHCTEMOM CIICIUAITM3UPOBAHHBIX MMOHSITHH.

«OTJIMYHO»
(Ga4uTCHO»

— 00y4Jaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
110 CyH_IGCTBy usjgarac€t €ro, OHI/IpaHCI: Ha 3HaHUiA OCHOBHOI>'I
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaHpaBHeHI/IH;

— apryMeHTHPYET Hay4YHBIE I10JIOKECHUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

<«XOPOLLIOY
«GAuTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
[0 CYUIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHHUU 3HAaHUUI
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayuHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;

— YaCTUYHO BJaJIeeT CUCTEMOM CIENMAIN3UPOBAHHBIX TOHSITHI.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»




OI1reHKa KOMIIETEHITNNA

5-0aiuIbHAs IKaIa

XapaxrepucTuka chpopMUpOBAHHBIX KOMIIETEHIIUIHA

Marepuarna;

«HEYIOBJIETBOPUTEIIHLHO

paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OPMYIUPYET BBIBOJOB M 0000IIECHHUH.

— o0yyJaronuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTU  IpHU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

10.3. TunoBbie KOHTPOJIBHBIE 3aTAHUS UIIA UHBIE MaTEPHUAIIbI.
Bormpocs! (3agaun) nis sK3aMeHa mpeIcTaBlIeHbl B Tadmmie 15.

Tabnuna 15 — Bompocs! (3aga4un) 1S 9K3aMeHa

Ne /it [Tepedyens BonmpocoB (3a1ad) 1S IK3aMeHa

Kon
WHMKATOpa

1. OmnpeneneHre MOACPHU3ANUN OUOTEXHUYECKOH CHCTEMBI
(BTC). OcnoBubie Buasl wmoaepHuzauuit BTC mno wux
Ha3HaueHuto. Ponbs BTC.

VYK-1.3.3,
I1K-4.3.1

2. O600mmEnHass CTPYKTYpHasi cXxeMa OMOTEXHUUYECKOW CHUCTEMBI
(BTC), e€ ocHoBHbIe 31eMeHThl. Buasl cBszeit B BTC.

VK-1.B.2

3. TexHuueckue 1enpb U 3aJa4u MOJICPHU3AUN ONOTEXHUYECKON
cuctemsl (BTC).

IK-1.3.1

4. OcHoBHbIE ~ 3Tambl MNPOEKTUPOBAHMUS U MOJEPHU3ALUU
omorexunuecknx cuctem (BTC). OO06oOménnas cxema
asnroputMma npoektuposanus bTC.

IIK-1.V.1

5. Ha3nauenue U OCHOBHBIE I'PYIIIBI [TAPAMETPOB TEXHUUECKOTO
3amanus (T3). [Tpumep T3.

IIK-1.B.1,
I1K-5.3.1

6. AnnaparHas, aJrOpUTMHUYECKAs, AHAJIMTUYECKAas,
nporpaMMHass W METOAMYECKas  COCTaBJSIONIME B
MoaepHm3anuu  OmorexHuueckoi  cuctemel  (BTC), wux
B3aMMOCBSI3b M1 OCOOCHHOCTH MTPOSKTUPOBAHMSI.

IIK-2.Y.1,
I1K-5.3.1

7. YpoBHM HepapXud TpU MPOCKTHPOBAHUU OMOTEXHHUYECKUX
cucreM (BTC). Ilpumep BeIOOpa HampaBiICHUs MOACPHHU3AIMN
BTC ¢ nucnonb3oBaHMEM HEPAPXUYECKOTO MPUHIIMIIA.

I1IK-3.3.1,
IIK-2.B.1,
YK-1.3.3

8. buorexunueckue  cucrembl (BTC)  gmarHoctmueckoro
HazHaueHus. Wx ocHoBHble d3nemeHThl. [lpumep BTC
JUArHOCTHUYECKOI0 HA3HAYEHHsI CO CTPYKTYPHOM CXEMOU U
BUAaMU cBsi3eil. HampaBiieHus MOaepHU3aLUH.

I1K-3.3.1,
IIK-3.V.1

9. buorexunueckue  cucrembl  (BTC)  TepameBTHuYecKoro
HazHaueHus. UMx ocHoBHble d3nemeHThl. [lpumep BTC
TEpPaNeBTUYECKOr0 HA3HAYECHUS CO CTPYKTYPHOM CXEMOH M
BUAaMU cBsi3eil. HampaBiieHus MOaepHU3aluH.

I1K-3.3.1,
IIK-3.B.1,
VK-1.3.3

10. buorexunueckne  cucrembr (BTC) gmsa  3amemenus
yTpaueHHbIX (QyHKIMH opraHuzMa. X OCHOBHBIE HJIEMEHTBHI.
I[Mpumep BTC pns 3amemieHust yYTpadeHHBIX (DYHKIMN
opraHu3mMa CcO CTPYKTYpPHOH CXE€MOHM U BHJIAMH CBS3EH.
HanpasiieHus MoepHU3aLMK.

I1K-3.3.1,
IIK-5.3.1,
VK-1.3.3

11. Tpenaxépupie Omorexuuueckue cuctembl (BTC). Ux
OCHOBHbIE »yeMeHThl. [Ipumep Tpenaxépuoir BTC co
CTPYKTYpPHOM cXeMOol U BuUIaMmHu cBs3ed. Hanpasinenus
MOJICpPHH3ALIUH.

IIK-5.V.1,
YK-1.3.3

12. buorexunueckue cucremsl (BTC) ¢ Guonoruveckoit oopaTHoOi
CBs3b10. Buapl Omosiorundeckoit oopatHoii cBsizu. O000mEHHas
crpykrypHas cxema BTC ¢ 6uonorndeckoit oOpaTHOil CBS3H.
I[Ipumep BTC ¢ Owuomormueckoil 0OpaTHON  CBA3BIO.
HamnpasiieHust MOJepHHU3AIIHH.

I1K-3.3.1,
I1IK-3.3.1,
VK-1.3.3




13. [lepcniektuBHbIE It u3ydyeHUs (usndeckue BenuuuHsl | [1K-1.3.1,
OHONOrMIecKoro 00beKTa, PErUCTPUPYEMBbIE  allapaTHol | [[K-3.3.1,
JacTbio Onorexnnyeckon cucrembl (bTC), ux knaccupukanus | g2y |
u  npumepsl. Ha3HaueHWe  BXOOHBIX H  BBIXOJHBIX
npeodpazosareneii B BTC. Cnocobsl u  ycTpoiicTBa
npeoOpa3oBaHusl HM3MEHEHUsS OMOPU3MYECKUX BEIUYUH B
ANEKTPUYECKUE CUTHAJIBI.

14. Qusudyeckue BO3ACHCTBHA, NEPCIEKTUBHBIC I AedcTBUA Ha | [TIK-1.3.1,
OMONOTMYECKHE OOBEKT MO CPENCTBAM ANMApaTHOM 4acTH | [[K-4.V.1,
onorexunueckoi cucrembl (BTC), mx xmaccupukamus H | [[K-2.V. |
MIPUMEPBHI. Haznauenue BXOJIHBIX u BBIXOJHBIX
npeoOpazoBareneit B BTC (matunkoB W aKTyaTOpOB).

CriocoObl W ycTpoiicTBa MNpeoOpa3oBaHMs AIIEKTPHUECKUX
CUTHAJIOB B (pu3MyecKue BO3/1eHCTBUSI.

15. Ponr  amamoro-nmdpoBoro mpeoOpazoBanms (AILIIl) B | [TIK-3.3.1
MOJICpHU3AIIUN OMOTEXHUYECKUX cucreMax (BTC)
JMarHOCTHYECKOro Ha3HayeHus. OcHoBHbIe napameTpsl AL,
Tpedyromue yuéta npu npoektupoBanuu bTC.

16. Pons  mmdpo-anamoroBoro mpeoOpazoBanms (LJAII) B | [TIK-3.3.1
MOJICpHU3AIIUN OMOTEXHUYECKUX cucreMax (BTC)
TepaneBTHUECKOro Ha3HaueHus. OcHoBHbIe napaMeTpsl LIAII,
Tpedyromue yuéta npu npoektupoBanuu bTC.

17. Ha3nauenne u OCHOBHBIE HampaBlieHHs: MojaepHuzauuu | [1K-3.3.1
OMOTEXHUYECKUX CHCTEM.

18. Bo3MoxkHOCTH MOJEPHU3ALNU armnapaTHou yactd | [IK-4.B.1,
ouorexuuueckoir cucremsl (BTC). Ilpumep MoaepHHM3amuu | [TK-4.V.1
0sioka anmaparnoi yactu bTC.

19. Bo3MoxHocTu MOJIEpHHU3AIUN nporpaMMHO# | ITK-3.3.1,
(amropurmuueckoit) yactu OmorexHmueckoi cucremsl (BTC). | [TK-5.B.1
[Tpumep MonepHU3aLUU (PparMeHTa MPOrpaMMbl (aJIropuTMa)

BTC.

20. OcobeHHOCTH TecTHpOBaHUS U ampoOanuu OnorexHuyeckux | [1K-4.B.1,
cucreM (BTC). Onenka >(QpeKTHBHOCTH, HANEKHOCTH H | [[K-4.V.1,
cepuitHonpurogHocTu papadoranusix bTC. IIpumep. OIIK-3.V.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.
Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
Kon
Ne n/mt [lepeuens BonpocoB (3agay) i 3auera / nud . 3auera HHMKaTOpa

l. JlaiiTe onpeeneHre MoASpPHU3ANN OMOTEXHUIECKOM VYK-1.3.3,

cuctemsl (BTC). I1K-4.3.1
2. [Tepeuncnure ocHoBHBIE BUIbI MoAepHU3anuu bTC mo ux VK-1.B.2
HA3HAYCHMUIO.

3. N3o0pasute 0600MEHHYIO CTPYKTYPHYIO CXEMY IK-1.3.1
Mozaepuu3zanuu bTC, onuinte €€ OCHOBHBIE 3JIEMEHTHI.

4. Pacckaxxure ipo Bubl cBsazei B bTC. IK-1.V.1

5. OnuimmMre OCHOBHBIE ATalbl IPOeKTHpOBaHUs U MojepHu3anuu | [1IK-1.B.1,
OMOTEXHUYECKUX CHCTEM. I1K-5.3.1

6. Onumure 0000MEHHYIO cXeMy aaroputma npoektupoBanus u | [1IK-2.Y.1,
MoaepHuszanuu bTC. T1K-5.3.1

7. Pacckaxure 00 B3aMMOCBSI3H M OCOOCHHOCTSIX I1K-3.3.1,
MPOEKTUPOBAHUS allllapaTHOM, aITOPUTMUYECKOM, [1IK-4.B.1,
AQHAJIMTUYECKOM, IPOrPaMMHOM U METOAUYECKOU IIK-2.B.1
cocTaBJigromux npu MoaepHuzanuu bTC.

8. OnuimmuTe ypoBHH UEPAPXHUH IIPU MIPOCKTUPOBAHUH U I1K-3.3.1,




MoaepHuszanun bTC. I1IK-3.V.1
9. IIpusenure npumep onucanus bTC ¢ ucnonp3oBanuem I1K-3.3.1,
HMEePAPXUYECKOr0 MPUHIIMIIA. I1K-3.B.1
10. Onumure BTC auarnocrudueckoro HasHauenus. Mx ocaosuele | 11K-3.3.1,
aneMenThl. [IpuBeaurte npumep bTC nuarnoctudeckoro I1K-5.3.1
HAa3HA4YCHMS CO CTPYKTYPHOM CXEMOW U BUIAMMU CBSI3EH.
Hanpasnenus MogepHu3anuu.
11. Onummre BTC tepaneBrnueckoro HazHaueHus. x ocHosusle | I[IK-5.Y.1,
snemMeHThl. [IpuBeaure npumep bTC TepaneBTrUecKOro [IK-4.V.1
HAa3HA4YCHMS CO CTPYKTYPHOM CXEMOU U BUAMMU CBSI3EH.
Hanpasnenus MogepHu3anuu.
12. Onumure BTC ans 3amenieHust yrpaueHHBIX (QyHKITHIA I1K-3.3.1
opranu3ma. Mx ocHoBHbIe 351eMeHTHI. [IpuBenure npumep bTC | [IK-4.V.1
IUIs 3aMEILEeHUs YTPAueHHBIX (QYHKIMI OpraHu3ma co
CTPYKTYPHOI CXeMOU U BUAamu cBsizeil. Hanmpasnenus
MOJIEpHU3ALIIY.
13. OnumuTe TpeHaKEPHbIE OMOTEXHUYECKHE CUCTEeMBI. X [1IK-4.B.1,
OCHOBHBIE 2JIEMEHTHL. [IpuBenuTe mpumep TpeHaKEPHOU IIK-4.V.1

OMOTEXHUYECKON CHCTEMBI CO CTPYKTYPHOUM CXeMOMW W BUJIaMU
cBa3e. HanpasieHus MoaepHu3anyu.

[lepeyeHnp Tem Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

[IpumepHbIi TepeyeHb TEM I KypCOBOT'O POSKTHPOBAHNUS/BBITIOTHEHUS

Ne n/mn N
KYpPCOBOM pabOTHI
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO
BOHpOCBI AJid IIPOBCACHUA HpOMG)KyTO‘IHOfI arreCralluu B BUAC TCCTUPOBAHUA

MpeACTaBICHBI B TabmwuIe 18.

Taomuma 18 —I1

PUMEPHBII NepedyeHb BOMPOCOB JIJIsl TECTOB

y Kon
Ne n/mt [IpuMepHBIii IepeyeHb BOIIPOCOB IS TECTOB
WHJIMKaTOpa
1. VK-1 Bribepure, kakoii 6J10k He BXOAUT B THIUYHBIN cocTaB BTC YK-1.B.1
JTUarHOCTHYECKOro HazHadeHus? (tun 1, 4 BapuaHTa OTBETOB,
OJIMH U3 HUX MPABUIbHBIN)
1. Bbnok orBeneHMst OMOJIOTMYECKOr0 CUTHAJIA.
2. bnok ¢popMupoBaHMS CUTHANIA BO3ICHCTBHSL.
3. brnok ycuneHwus.
4. bnok aHanoro-nu¢ppoBoro npeodpa3zoBaTes.
2. YK-1 Kakue ¢dynkuun Bemomnastor BTC? (tun 2, 4 BapuanTa otBeros, | YK-1.B.1
3 U3 HUX NPaBUIIbHBIE)
1. PemaroT 3anaum ynpaBiaeHUs CI0KHBIMUA TEXHUYECKUMHU
00BEKTaMH C TIOMOIIBIO YeIIOBEKa-0IepaTopa;
2. YrpapiusroT GU3HOIOTUUECKUM COCTOSTHUEM OPTraHU3Ma;
3. @opmupytoT 6a3y JaHHBIX COCTOSIHHI MAIlUEHTOB;
4. 3aMemarT eCTECTBEHHbIC OPTaHbl U (PU3HUOJIOTHIECKIE
CUCTEMBI.
3. VK-1 VYcranoBure coorBeTcTBre TUTIOB BTC 1 ux pynkmuonansroro | YK-1.B.1

Ha3HaueHwus (tun 3, no 4 BapuaHTa)

| BTC IMarHoCTHYECKOro | Oxazanue neyeGHOrO




THIIA

BO3JECHCTBUS HA OPTaHU3M
Je0BeKa

BTC tepaneBTHuecKkoro tuma

OO6ecnieyeHne TPEHUPYIOMIEH
Harpy3ku ¥ KOHTPOJIA
COCTOSTHHSI 00y94aeMoro.

BTC g 3amemnieHust
YTpadueHHBIX (YHKIIUNA

ITonyuenue
JUArHOCTUYECKHUX JAHHBIX O
COCTOSIHMM Y€JIOBEKA.

Oo6yuatomue BTC
(TpeHaxxepsl)

3amenieHue GyHKIIANA
YTpPa4eHHBIX OPraHOB U

(U3HOTIOTHYECKUE CUCTEM.

4. VK-1

VYKakuTe NpaBUIIBbHYIO MTOCJIE0BATEIbHOCTh OCHOBHBIX ATAIlOB
npu npoekrupoBanuu bTC (tun 4, 6 stanos)

1. BwImoaHUTH pa3zpabO0TKy NPUHITATTHATEHBIX
anekTpuyeckux cxem 010koB BTC;

2. Pazpaborarh anropuTMHUUYECKOE, TPOTPAMMHOE U
UH(POPMALIMOHHOE 00eCTIeUeHHS ITPH
dbyakuuonupoBanuu bTC;

3. Pa3zpaboraTh MpOEKTHYIO U PabOUyI0 KOHCTPYKTOPCKO-
TEXHOJIOTHYECKYIO TOKYMEHTAIIUIO,
COTIPOBOKAAIONIYIOCS COOTBETCTBYIOIIUMHU pacuéTaMu;

4. Ocy1ecTBUTh KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE
npoektupoBaHue bTC (BBITOTHUTE HOBYIO pa3padOTKy
WJIM IIPOBECTU MOJIEPHU3ALUIO CYIIE-CTBYIOLIETO
aHajsora);

5. TlpoBectu aHanu3 u 00pabOTKa HAYYHO-TEXHUYECKOM
uH(pOpMaIIMU IO TEME MPOEKTUPOBAHUS;

6. BBINOTHUTH NATEHTHBIN MOUCK C LENbIO BHISIBICHUS
CYIIIECTBYIOIIMX aHAJIOTOB pa3padaTsiBaemoit BTC.

YK-1.B.1

5. VK-1

OnumuTe 0OCHOBHYIO 3a7auy npoektupoBanust bTC (tum 5).

YK-1.B.1

6. YK-2

Kaxoif 13 3TanoB He BXOIUT B )KMU3HEHHBIN ITUKJI MPOEKTa (110
Masypy u lllanmupo) (tun 1, 4 BapuanTa 0TBETOB, OJIMH U3 HUX
IIPABUJIBHBIN).

— 3Tal TEXHUKO-3KOHOMHYECKOr0 000CHOBAHNS;

— 3TaIl ITOMCKAa MHBECTUITHIA;

— 9Tal IIaHUPOBAHUS U pa3pabOTKH MPOEKTa;

— IPOU3BOJICTBEHHBIN 3Tall;

— 3aKJIFOUUTENIbHBIN JTall.

VK-2.3.2,
YK-2.V.1

7. YK-2

Kakwue ¢pyHKIMH BBIMONHAIOT U(POBBIE HHCTPYMEHTHI,
npeHa3HauYeHHbIE 17151 pa3paboTku nmpoekra? (Tut 2, 5
BapUaHTOB OTBETOB, 4 U3 HUX NPABUJIbHBIE)

1. Co3manue miaHa.

2. Opranu3zanus npotecca.

3. KonTtposb paboThI.

4. OueHka pe3yJbTaTa.

5. 3aKkynka MaTepuaiosB.

VK-2.3.2,
YK-2.V.1

8. VK-2

YcTaHOBUTE COOTBETCTBUE U(POBBIX HHCTPYMEHTOB
MIPOCKTUPOBAHUS M MX Ha3HA4YeHHMs (THM 3, 1o 4 BapraHTa)

Tack-Tpekepbl ITocranoBka 3amay u
CJIE)KEHHE 32 UX
BBITIOJIHEHUEM

MecceHKepbl O0ecrieuenue

VK-2.3.2,
YK-2.V.1




KOMMYHUKAIIMI B KOMaH]Ie

XpaHeHne JOKYMEHTOB I10
IIPOEKTY

ba3pl 3HaHMI IPOEKTY

O0ecrieyeHUE MOHATHOTO
npeCTaBICHHUS ATAIIOB,
3a/1a4 U ApYyIrux

CepBI/ICBI AJI TUIAHUPOBAHU A

COCTAaBJIAIONINX ITPOCKTA

9. VK-2 VYKakuTe NpaBUIIbHYIO N10CJIE0BATEILHOCTh OCHOBHBIX 3Tanos | YK-2.3.2,
CBSI3aHHBIX C MOATOTOBKOM M peanu3aieit mpoekra (tur 4, 6 VK-2.V.1,
ATaIoB) YK-2.B.2

1. HapamuBaHue MOTEHIMANIa IPOEKTa
(TeperuIaHupOBaHKE) WM 3aBEPIICHUE (3aKPBITHE
MIPOCKTA).

2. NpeanpoeKTHBIM aHan3 (aHAIU3 CUTYaIUN);

3. MOHMTOPHHT MPOEKTA;

4. peanuzanus TpoekTa (METObI JOCTHXKEHUS 1eJei —
yIpaBJICHUE TPOCKTaAMHM );

5. QopMmynnpoBKa KOHIIETILUH MPOEKTA (LIeIerolaraHue);

6. MOOMIHM3aIUs PECYpPCOB.

7. YK-2 Onummre ycnoBus mUQpOBU3aUN OOIIECTBA U €€ POJIb B VYK-2.3.2,
npoektupoBanuu bTC (turm 5). YK-2.¥.1,

YK-2.B.2

8. TIK-1 BribepuTe 0CHOBHOE HA3HAYCHHE TEXHUYECKOTO 3aJaHus Ha IK-1.3.1,
npoektupoBanue bTC (tum 1, 4 BapuanTa orBeToB, oauH u3 Hux | [1K-1.VY.1
MIPaBUJIbHBIN)

1. Omnpenenenve BXOIHBIX TApaMETPOB YCTPOMCTBA U
YCJIOBHUU €r0 IKCIUTyaTalUK.

2. OmnpeneneHre BBIXOJHBIX MapaMETPOB YCTPOMCTBA U
YCJIOBHUU €r0 IKCIUTYaTalUK.

3. OmnpezneneHue yciaoBUM dKCITyaTallul YCTPOMCTBA.

4. OmnpeneneHre BXOJAHBIX U BBIXOAHBIX TaPaMETPOB
YCTPOMCTBA M YCIOBUI €0 AKCITyaTalllH.

9. TIK-1 BriOepuTe 0OCHOBHBIC COCTABISIONINE TeXHUYecKoro 3aaanus Ha | [1K-1.3.1,
npoektupoBanue bTC (tum 2, 6 BapuaHToOB OTBETOB, 6 U3 HUX IK-1.V.1
IIPABUJIBHBIE)

1. OcHOBHOE Ha3Ha4YEHHE pa3padaThHIBAEMOTO OOBEKTA.

2. TexHuueckue XapaKTEPUCTUKH.

3. Iloka3zarenu kayecTBa U TEXHUKO-DKOHOMHYECKUE
TpeGoBaHUSI.

4. Tlpenmnucanue 1Mo BBITTOJHEHUIO HEOOXOIUMBIX CTaIUN
CO3/aHHUS.

5. Ilpeanucanue 1Mo BHIMOJHEHUIO HEOOXOIUMOM
JOKYMEHTalUu (KOHCTPYKTOPCKOM, TEXHOJIOIMYECKOH,
MPOTPaMMHOM | T. I1.).

6. CneunanbHble TpeOOBaHUSI.

10. IIK-1 YcTaHOBUTE COOTBETCTBUE MYHKTOB TEXHUYECKOTO 3aJJaHUs Ha IIK-1.3.1,
npoexktupoBanue bTC 1 BO3MOXHBIX BApUaHTOB UX IIK-1.B.1

coxepxanus (tun 3, o 4 BapuaHTa)

OCHOBHOE Ha3Ha4Y€HUE Koadduunent ycunenus
paszpabaThiBaeMOT0 00BEKTa

TeXHUYECKHUE Ycuienue curaana

XapaKTePUCTUKU




[IpeanucaHue 1mno Pa3paboTtka, MakeTHupoBaHHUE,
BBITTOJIHEHUIO HEOOXOJMMoii | TECTUPOBAHUE, CO3JJaHHE
JOKYMEHTaI1 OIBITHOTO 00pa3sla u Ipyrue
IIpennucanue no KoHncTpykTopckas,
BBITIOJTHEHUIO HEOOXOAUMBIX | TEXHOJOTHYECKas,

CTauii CO3AAHMUS IIpOrpaMMHasi

11.TIK-1 VYKaxuTte NpaBuIbHYIO MOCIEI0BATEIBHOCT, OCHOBHBIX ATanoB | [IK-1.3.1,
COCTaBJIEHUS] TEXHUYECKOTO 3a/1aHus Ha npoekTupoBanue bTC IIK-1.B.1
(Tum 4, 7 3TanoB)

1. Omnpenenuth OCHOBHBIE IPUUYUHBI PEATU3ALUU O0BEKTA;

2. Onpenenuth KPUTEPUU OLIEHKU XapaKTEPUCTHK
KOHEYHOI'O IPOAYKTA U YCTAaHOBJIEHUSI COOTBETCTBUS
3aJJaHHBIM MTapaMeTpam;

3. CdopmynupoBaTh yeTkre TPeOOBAHUSI K UTOTOBOMY
IPOAYKTY;

4. YcTaHOBUTH OCHOBHBIE 3TAIlbl U CPOKH BBIIIOJIHEHUS
MOCTaBJIEHHBIX 3a7a4 — KaK M0 OTJEIbHOCTH, TaK U IS
IIPOEKTa B LIEJIOM;

5. Ilepeuncnuth ero HEOOXOIUMBIE XapPaKTEPUCTHKH,
CBOWCTBA, COCTaBHBIE AJIEMEHTHI U T.JI. (IEPEUCHb
KaueCTB 3aBUCUT OT CTICIIU(UKHN TOBApa WU YCIYTH);

6. JleTanbpHO omucaTh 00S3aHHOCTH KaXKI0H U3
3aMHTEPECOBAHHBIX CTOPOH — UCTIOJHUTENS U 3aKa3YHKa;

7. IlpoBepuTh, HACKOJIBKO KOMIIETEHTEH MCIIOJIHUTED.

12. TIK-1 OnummuTe OCHOBHYIO 33J1a4y COCTaBJIEHUSI TEXHUYECKOTO IK-1.3.1,
3ananus Ha npoektupoBanue bTC (tum 5). I1K-1.B.1

13.T1K-2 Br16epute 0ocCHOBHOE Ha3HAUEHWE MCITOIH30BAHUS ITAKETOB [1K-2.3.1,
aBTOMATH3UPOBAHHOTO MPOEKTUpOBaHMs pu paspadboTtke BTC IIK-2.V.1
(tum 1, 3 BapuaHTa OTBETOB, OJIUH U3 HUX MPABHILHBIN)

1. Peanmu3anus nuH(HOpMAIIMOHHBIX TEXHOJIOTHMA
BBIMOJIHEHUS] QYHKIMNA TPOESKTUPOBAHHUSL.

2. OO6ecneuuBaTh (PyHKIIMOHUPOBAHHE MTPOSKTUPYIOIINX
MOJICUCTEM.

3. BbInoaHeHNe NPOEKTHBIX NPOLETYP U ONEPALIUH.

14. T1IK-2 Bribepure perienne, Kakux 4acTHBIX 3a]1a4 00€CIIeYHBAET I1K-2.3.1,
UCIIOJIb30BAaHUE [TAKETOB AaBTOMATU3UPOBAHHOTO IIK-2.V.1
npoekTupoBanus npu pazpadorke bTC (tum 2, 5 BapuaHTOB
OTBETOB, 3 U3 HUX NPABUIIbHBIEC)

1. CokpaiieHue Tpy10EMKOCTH NMPOESKTUPOBAHUS U
IUIAHUPOBAHMS,

2. CoxparieHue CpoKOB MPOCKTUPOBAHUS U CEOCCTOMMOCTH
IIPOEKTUPOBAHMUS,

3. VYBenuueHHe 3aTpar Ha IKCIUTyaTaluIo;

4. TloBpllIeHUs KayecTBa U TEXHUKO-3KOHOMHUYECKOTO
YPOBHS PE3yJIbTAaTOB MIPOESKTUPOBAHMUS;

5. IlpoBeneHue HATYpHBIX UCIIBITAHUN.

15.I1K-2 Y CTaHOBUTE COOTBETCTBUE YKA3aHHBIX IIAKETOB I1K-2.3.1,
aBTOMAaTHU3UPOBAHHOTO MPOSKTUPOBAHUS U 00J1acTEel UX IIK-2.V.1

UCIOJIb30BaHus (TUI 3, 10 5 BApUAHTOB)

Micro-Cap Pa3zpaboTka o6opynoBanusl,
npubOPOB, MHKEHEPHBIX
CUCTEM, DJICKTPOCHAOKEHUS




U IPYTHUX.

Kommac CxeMoTexHHYECKOE
MOJICTTHPOBaHHE
Altium Designer MonenupoBanue

KOHCTPYKTOPCKHX U
TEXHOJIOTUYECKUX PEIICHUN
SolidWorks KommekcHoe
aBTOMAaTU3HPOBAaHHOE
IIPOEKTUPOBAHUE
PaZMOIEKTPOHHBIX CPEICTB

16. I1K-2

YKaKuTe MpaBUIBHYIO MMOCIEI0BATEILHOCTh OCHOBHBIX TAIOB
moaenupoBanus bTC (tun 4, 6 sTanos)

1. TexHonoruueckas HOArOTOBKA MPOU3BOACTBA.

2. CxemorexHuueckoe ((pyHKIHOHAIBLHOE)
MPOCKTUPOBAHUE.

3. TexHuyeckoe MpPOEKTHpPOBaHWE (KOHCTPYHPOBAHUE) -
KOMIIOHOBKA M pa3MEILEHUE 3JIEMEHTOB U Y3JIOB,
BBITNIOJTHEHU I IEYaTHBIX U MTPOBOJAHBIX COEAMHEHUH,
TEIIOOTBO/I, 3alIMTa OT BHEIITHUX BO3JCHCTBUM U T. II.

4. Boibop snemMeHTHON 0a3bl, MPUHIIUIHAIBHON CXEMBI,
CTPYKTYPHBI M TapaMETPUUECKUN CUHTE3
PAAMOANIEKTPOHHBIX CXeM (ONTUMHU3AIMS MapaMeTPOB).

5. Pa3zpaboTka TeXHUYECKON JOKYMEHTAIUH JJIS
W3TOTOBJICHHSI U OKCILTyaTaIiu.

6. CHUCTEMOTEXHUYECKOE MPOECKTUPOBAHUE.

I1K-2.3.1,
IIK-2.V.1

17.TIK-2

Onummre OCHOBHBIEC IPEUMYIIECTBA U BO3MOXKHBIE PUCKH
UCnoJb30BaHus MojenupoBanus bTC

IIK-2.3.1,
I1K-2.V.1

18. IIK-3

Kakas nocnenoBaTebHOCTh IPOBEACHUS MEAUKO-
OMOJIOTUYECKHUX MCCIEIOBAHUMN C NCIIOIB30BAHNEM TEXHUYECKHIX
cpencts npaBwiibHasA? (Tum 1, 4 BapuaHTa OTBETOB, OJIMH U3 HUX
MIPaBUJIBLHBIN)

I1IK-3.3.1

19. IIK-3

Kakoe 13 nepeyuciaeHHbIX CBOMCTB MPUCYIIE
AKCIIEPUMEHTAJIbHBIM UCCeN0BaHUsAM? (TUI 2, 5 BApUAHTOB
OTBETOB, 3 U3 HUX NMPABUIIbHBIEC)

I1IK-3.3.1

20.1IK-3

Y cTaHOBUTE COOTBETCTBUE IPUHIUIIOB U IIyTEH CO31aHUS
nHHoBaMoHHbIX BTC (Tun 3, mo 5 BapuaHTOB)

I1K-3.3.1

21.1IK-3

Ykaxure MMPaBUJIbHYIO MOCJICAOBATCIIbHOCTE OCHOBHBIX 3TAIlOB
paspabotku BTC auarnoctuueckoro tumna (tun 4, 7 3TaroB)

I1K-3.3.1

22.TIK-3

OnuImTeE OCHOBHBIE THITBI 06paTHBIX CB}I3€I>'I, HCIIOJIb3YCMbIX B

bTC.

I1K-3.3.1

23.11IK-4

B o0miem ciiydae npoGiieMa B paMKax MPOEKTHPOBAHUS ITO. ..
(tTum 1, 3 BapuaHTa OTBETOB, OJIUH U3 HUX MPABHILHBIN )

1. Oco3HaHHOE IPOTUBOPEUHE MEXKAY PEATLHBIM COCTOSIHUEM
JIeJT U KEeJTaeMBbIM Oy TyIIHM.

2. HeucripaBHOE 3JI€KTPOU3MEPHUTEIBHOE 000PYI0BAHHE.

3. He paboratomuii MakeT pa3paboTaHHOTO yCTPOMCTBA.

I1K-4.3.1,
IIK-4.V.1

24.T1IK-4

Kakue 3Tamnsl BXOJAT B IOCIEI0BATENBHOCTD IPOSCKTUPOBAHUS
NPUHIUIHATIBHBIX cxeM? (Tun 1, 4 BapuaHTa OTBETOB, 3 U3 HUX
MIPaBUJILHBIC)

1. Kaxxioe 3ajaHHOe yCIOBHE JJIs1 OTACIBHOTO OJI0Ka
n300pakaeTcs B BUJE JIEMEHTAPHOM Liemu.

2. IlpoBoaUTCS MapKETUHTOBOE UCCIICIOBAaHUE PHIHKA COBITA.

I1K-4.3.1,
IIK-4.V.1




3. DrieMeHTapHbIE IeNU 0O0BEUHSIIOTCS B OOIIYO.

4. OcymecTBIsIeTCsS BBIOOD anmapaTyphl U JICKTPUISCKHUI
pacy€r nmapamMeTpOB COCTABIIIOLIUX CXEMBI.

25.11IK-4

Y CTaHOBUTE COOTBETCTBUE BUJIOB IKCIIEPUMEHTATIBHBIX
MCCJIENOBAHMM U UX BapuaHTOB (TUN 3, 10 3 BApUAHTOB)

[To crenenu KOHTPOIISA 3a KauecTBeHHBIN 1
MPOLIECCOM KOJINYECTBEHHBIN
SKCHEPUMEHT

ITo xapakrepy noiyd4aeMsIx MarepuanbHblii,
pE3yJIbTaTOB BBIYNCIIUTEIbHBIN U
MBICJIUTEIbHBIN

ITo ycnoBusam npoBeaeHust AKTHUBHBII U TACCUBHBIN

ITo xapakrepy [IpoMBlILITIEHHBIH,
B3aUMOJICHCTBHUS ¢ 00OBEKTOM | JTaOOpaTOPHBIN, HATYPHBIH,
MCCIICIOBAHHS NIOJICBOH U T. JI.

I1K-4.3.1,
IIK-4.V.1

26.I1K-4

VYKaxuTe NpaBUIIbHYIO MOCIEA0BATENbHOCTh OCHOBHBIX ATAloOB
MPOEKTUPOBAHUSI IPUHIUITHAIIBHBIX CXeM OMOTEXHUUECKUX
cuctem (tun 4, 7 3TamnoB)

1. Ha ocHOBE TeXHHYECKUX TPeOOBAaHU YCTAHABIMBAIOTCS
MOCJIEIOBATEIbHOCTh U YCIIOBUS JEHCTBUS CXEMBI.

2. Kaxxmoe 3aianHOe yciioBHE U300pakaeTcs B BUJIS
AJIEMEHTapHOU LIEIIH.

3. PaccMoTpeHHe BapuaHTOB PEIICHUIN U IPUHATHE
OKOHYATEJIbHOW CXEMBI.

4. Ha ocHOBaHMH (PYHKITMOHAITHBHOW CXEMBI COCTABIISFOTCS
TEXHHYECKHUE TPEOOBAHUS K DIIEKTPUIECKON CXEeMe.

5. KoppekTrupoBKa CXEMBI.

6. DneMeHTapHBIC [IeNMU 00BEIUHSIOTCS B OOIIYIO.

7. OcymiecTBISIETCS BEIOOP anmaparypsl U AJIEKTPUISCKUN
pacyéT, BKIIt0UYas MOACIMPOBAHKE, TAPAMETPOB COCTABIISIOIINX
CXEMBI.

I1K-4.3.1,
IIK-4.Y.1

27.11K-4

Onuimnre 0cCOOEHHOCTH HWHTCJUICKTYAJIbHBIX OMOTECXHUYCCKUX
CHCTEM M TEXHOJIOTHH JJI 3APABOOXPAHCHUA.

I1K-4.3.1,
IIK-4.Y.1

28.1IK-5

Kaxkue meTompl iesxaT B OCHOBE (PYHKIITHOHUPOBAHUS
WHTEJUICKTYaJIbHBIX OMOTEeXHUYEeCKUX cuctem? (tum 1, 3
BapHaHTa OTBETOB, OJIMH M3 HUX MPABWIbHBIN )

1. Ha ocHOBE HEUYETKOM JIOTUKU U UCKYCCTBEHHBIX HEUPOHHBIX
ceTen.

2. Ha ocHoBe oOpaTHBIX CBSI3EH.

3. Ha ocHOBE CTaTUCTUYECKUX MPUHIIMIIOB U MPABUIL

I1K-5.3.1,
IIK-5.V.1

29.IIK-5

Kaxkne n3 nepeuncieHHbIX TPUHIUIIOB OTHOCATCS K IPUHIUIIAM
MOCTPOCHUS KOMITOHEHTOB UHTEIJICKTYaTbHBIX OMOTEXHUYECKUX
cucrteM (Tun 2, 4 BapriaHTa OTBETOB, 4 M3 HUX MPABHIHHBIC)

1. Teopust CHTYallUOHHOTO yIIPABIICHUS.

2. Uepapxudeckuil pUHIUII MOCTPOEHUSI CUCTEMBI YIIPABICHUS.
3. O0ocHOBaHME UCTIONB30BAHUS YETHIPEX UHTEIUICKTYAIbHBIX
TEXHOJIOTHi1, Hanbosee pa3paboTaHHBIX HA CETOAHSIIHUN JICHb:
AKCHEPTHBIE CUCTEMBI, HEUETKAsS JIOTUKA, HEMPOHHBIE CETH,
acCOlIMaTUBHAs MTAMSITh.

4. AnekBaTHOE COOTBETCTBUE CTENIEHU MHTEIUIEKTYaIbHOCTH
dakTopaM HeonpeaenEHHOCTH, AEUCTBYIONINM Ha CUCTEMY.

IIK-5.3.1,
IIK-5.V.1




30.IIK-5 YcraHoBUTE COOTBETCTBUE CTAaHAAPTHBIX CPENICTB IIK-5.3.1,
KOMIIBIOTEPHOI'O IPOEKTUPOBAHMS U pelIaeMblX ¢ ux nomouipro | I1K-5.Y.2
3anay (Tum 3, o 5 BapuaHTOB)

Micro-Cap Pazpabotka ob6opynoBaHus,
MpUOOPOB, MHKEHEPHBIX
CHCTEM, JIEKTPOCHAOKECHHS

U IPYTHUX.
Kommac CxeMoTexHHYECKOE
MOJICTTHPOBaHHE
Altium Designer MonenupoBanue

KOHCTPYKTOPCKHX U
TEXHOJIOTHYECKUX PEIICHUN

SolidWorks KommekcHoe
aBTOMaTH3HPOBAHHOE
MIPOEKTUPOBAHUE
Palno3JIEKTPOHHBIX CPEICTB
31.1IK-5 VYkakuTe NpaBUIBHYIO N1OCJIE0BATEILHOCTh OCHOBHBIX 3Tanos | I1K-5.3.1,
npoiiecca pa3pabOTKH WHTEIUICKTYalIbHON CUCTEMBI (TuIl 4, 6 [IK-5.Y .2
ATaIoB)

1. OneiTHas skciryaTanus. [IpoBepka npurogHocT!
CHUCTEMBI 111 KOHEYHOTO II0JIb30BATENS.

2. Konnenryanuzamnus. Onucanue KJIOUYEBbIX TOHITHH,
OTHONICHUN U XapaKTEePUCTUK, HEOOXOTUMBIX ISt
peuieHus 3a1a4u.

3. Unentuduxanus. Onpenenenue 3aaaq, KOTOPbIS
MOJITIEKAT PEIICHUIO, BRISBICHUE IIeNiel pa3paboTKH,
PeCypcoB, YHACTHUKOB ITPOLIECCA TPOEKTUPOBAHUS, UX
poJIel U KaTerOpHUil MOJIb30BaTEIICH.

4. ®opmanuzanusi. BeipaxkeHue KIIOYEBbIX TOHATHN U
OTHOIICHUI Ha (OPMATHHOM SI3BIKE.

5. Brmonnenune. Co3maHue 0JHOTO MIIA HECKOIBKUX
MPOTOTUIIOB CUCTEMbI HICKYCCTBEHHOI'O MHTEJUICKTA,
pemaronux TpedyemMbie 3a1aun

6. Tectupopanue. OueHka BHIOpaHHOTO criocoba
MIPEACTABJICHNS 3HAHUW U NHTEJUIEKTYAJIbHOW CUCTEMBI B

LIEJIOM.
32.IIK-5 Omummre 0COOEHHOCTH MHHOBAIIMOHHBIX OMOTEXHUYECKUX IIK-5.3.1,
CHUCTEM U TEXHOJIOTHH. IIK-5.Y .2

1 Tum) 3agaHue KOMOMHHPOBAHHOTO THIA C BBIOOPOM OJHOTO BEPHOTO OTBETa M3
YeThIpeX MPEJIOKEHHBIX U O0OOCHOBaHHEM BbIOOpAa CUMTAETCS BEPHBIM, €CIU MPABUIBHO
yKazaHa muQpa u TpUBEIECHB KOHKPETHBIE apTyMEHTHI, UCIOJb3YEMbIC MPU BBIOOpE OTBETA.
[TomHOE coBmazeHWE C BEPHBIM OTBETOM OIlCGHHMBAaeTCs | 0OamioM, HEBEPHBIM OTBET WJIM €r0
orcyTctBue — O OaloB.

2 tun) 3ajaHue KOMOMHUPOBAHHOTO TUIA C BBIOOPOM HECKOJIbKUX BapUAaHTOB OTBETA U3
MPEJIOKEHHBIX U Pa3BEPHYTHIM 0O0OCHOBAHHMEM BHIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIHHO
yKa3zaHbl UGPBl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, UCIOJIb3yeMble MPH BHIOOPE OTBETOB.
[TosHOE coBmaeHne ¢ BEPHBIM OTBETOM OLIEHHUBAETCs | OaioM, eciid TOMyIIeHbl OIMUOKH HIIN
OTBET OTCYTCTBYeT — () OasioB.

3 tun) 3agaHue 3aKpBHITOrO TUIA HA YCTAHOBJIEHUE COOTBETCTBHUSI CUMTAECTCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHUS (MO3UIIMH M3 OJHOIO CTOJIOIIA BEPHO COMOCTABJIECHBI C
MO3UIUSAMH APyroro ctondia). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIICHHBAeTcs 1 Gaimom,
HEBEPHBII OTBET WK ero oTcyTcTBHe —0 6aioB




4 Ttun) 3agaHue 3aKpPHITOrO TUIMA HA YCTAHOBJIEHHE MOCJIEIOBATEILHOCTH CUUTACTCS
BEpPHBIM, €CIIM TMPaBUJIBHO YKazaHa Bcsl mocienoBaTenbHOCTh 1udp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIICHHUBAeTCs | Oamiom, eciu TOMyIIeHbl OMUOKA WM OTBET OTCYTCTBYET — 0
0asos.

5 Tun) 3amaHuE OTKPBITOTO THUMNA C Pa3BEPHYTHIM OTBETOM CUMUTAETCS BEPHBIM, €CIIU
OTBET COBIAJACT C ATAJOHHBIM 10 COAEpPKaHMUIO U MoyiHOTe. [IpaBUiIbHBIN OTBET 3a 3a/JaHue
olieHUBaeTcs B 3 Oajuia, eciii AOMyIIeHa 0/1HA OIIMOKa \HETOYHOCTh \ OTBET MPABUJIbHBIN, HO HE
noyHbld - 1 Oamn, ecom gomymieHo Oosiee 1 ommOkM \ OTBET HEMpPAaBWIBHBIA \  OTBET
orcyrcTByeT — () 6anos.

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronnueckue  MaTepuaibl,  ONPEIAEISIIOIIME  MPOLEAYpbl  OLIEHWBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIUX HSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMAaTuBHBIX akTax ['YAII, pernameHTHpyOIIMX MOPAJOK W IPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi O0yJaroIuXcs
I'VAIL

11. Metonuueckne yka3zaHus sl OOyYarOIIMXCS 0 OCBOCHHIO JUCITUTITUHBI

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalOUIUXCS TI0O OCBOCHHUIO JICKIIMOHHOTO
MaTepuaa.

OcCHOBHOE Ha3HAayYEHUE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W sICHOE H3JIoKeHHe ydeOHoro Mmartepuana. HasHaueHHe COBpEMEHHON JEKIMH B
paMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO MO TEME, a B OCBOCHUH
¢yHaaMEeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMs, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIciu. B ydueOHOM mporiecce JeKIusl BBINOIHIET METOOJOTHYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKpETHON oO0jacTu 3HaHMs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
IIOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.

[I1aHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUTMMHUCS JIEKIIMOHHOTO MaTepuana:

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONPEEIISICTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TIOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBaTEIEM;

— pa3BuTHE MNpO(ECcCCHOHAIBHO-IEIOBBIX  KauecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSTEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— IIOJIy4YEeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pa3BUTUsA HAyKM W TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHsSI Ha OJIMKaiIIne Tobl;

— Hay4yuTbCSd METOJMYECKHM oOpadarbiBaTh MaTepuasl (BBIACIATH TJIaBHBIC MBICTH H
IIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3iM4YHbIX
bopMyTUPOBKax);

— TOJIyueHHE TOYHOT'O IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHIA.




JIeKUMOHHBIA MaTepuaJl MOXET CONPOBOXKAATHCA JAEMOHCTPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3laTOYHOr0 Marepuajga TMpU TPOBEACHUU KOPOTKHX JTUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JUCIUTIIHNHE.

CTpyKTypa OpeIoCTaBICHUS JSKIMOHHOI0 MaTepraia.:

— JICKLIMOHHBIM MaTepuall M3Jaraercs MpenoaaBaTesieM TPaJAUIMOHHBIM PEUYEBBIM
CIoco0OM ¢ IIMPOKUM TPHUBJICYCHUEM CTYIAECHUYECKONH ayJUTOPUHM K TMOCTAHOBKE M PEIICHHUIO
BOIIPOCOB, U3yYaE€MBIX 10 TEME JICKLIUH;

— JIGKITMOHHBIA MaTepHall WLTIOCTPUPYETCS cXxemMaMu, rpadukamMu, TaOnuIaMyd u T.1. B
BUIC TpaUUECKUX U SIEKTPOHHBIX NU300paKCHHIA.

11.2. Meronuyeckue ykazaHusi JUIsi OOy4aroIIMXCS IO YYacTHIO B CEMUHApax (He
npeodyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNTIUHE)

11.3. MeTtonuueckne ykKazaHUs IJis OOYYAIOIIMXCS IO MPOXOXKIACHHIO MPAKTHYCCKUX
3aHATHI

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHusanuu yueOHOro
mporecca, 3aKII0Yaronasicsl B BHIOJIHEHUU 00YJaIOIIUMUCS MO PYKOBOJICTBOM MPETOAaBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUN C LEJIbI0 YCBOEHHS HAyYHO-TEOPETHYECKHMX OCHOB YyueOHOMU
JTUCITUTLIMHBL, TPHOOPETEHUsI YMEHUN U HABBIKOB, OTIBITA TBOPUYECKON JACSITEITLHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYAIOIIErocs SBISETCS IPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU IESITEILHOCTHU 110 U3y4aeMOW NUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOjleHue, paclldpeHHe M JAeTajau3alus 3HaHWA Npu pelieHuu
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbBHOCTH  MBILIUICHHUS,
TBOPYECKOI aKTUBHOCTH,;

— OBIAJCHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4eOHOI
JUCUUTLTAHBI;

— BBIpaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI MOJYyYEHHBIX 3HAHUN s
BBITIOJTHCHMS 3aTaHMUI;

— ofecriedyeHre parMoOHAILHOTO COYETAaHUs KOJUIEKTUBHON M WHIMBUAYAIbHON (opM
o0Oy4eHusl.

[IpakTuueckue 3aHATUS JODKHBI 0OecreuMBaTh: OCBOEHHUE HW3MEPHUTENBHOM H
CIEIMAIbHON MEITEXHUKH, OBIAJICHHE METOJaMH €€ MPUMEHEHHsI, IKCIUTyaTalluu; BhIPaOOTKY
YMEHMI U HaBBIKOB aHalin3a paboThl ATON TEXHUKHU, PELICHUS 3a7a4, IPOMU3BOICTBA PACUETOB.

[IpakTrueckue 3aHITHS SBISIOTCS OCHOBHBIMU ISl 3aKPEIUICHUS TEOPETUUECKUX 3HAHUM.
OTOT BUJ y4eOHOH JesATebHOCTH CTYACHTOB MPHU3BaH (POPMHUPOBATH KYJIbTYPY UX YMCTBEHHOTO
TPyZa U CaMOCTOSITEIbHOCTh B IPUOOPETEHUHN HOBBIX 3HAHWM, HaBBIKOB, yMeHUN. Hanbonpmmii
3 deKT ITH 3aHATUS TPUHOCAT TOTJA, KOTJa MPOBOAATCS ¢ ydeToMm nuddepeHIIMpOBaHHOTO
N0JX0/1a K O0YYaIOLIMMCS, C YUETOM UX CIIOCOOHOCTEH, C YMENbIM HCIIOJIb30BAaHUEM Y4EOHBIX
nocoOuii, HaTypHBIX 00pPa3IOB, MOJIENEH U CTEHIOB, PA3IUYHBIX (DOPM KOHTPOJIS TOCTUTHYTHIX
3HaHUH, HABBIKOB U YMEHUH, UTO U OCYILECTBIISIETCS IIPYU IPOBEACHUN 3aHATUH.

[IpakTHueckue 3aHATUS MPOBOAATCS METOAOM, TIJIaBHBIM COJAEPKAHUEM KOTOPOTO
SIBIIIETCS MpPaKTU4YeCKass paboTa KaKIOro CTyAeHTa. B IensX KadyecTBEHHOTO W TIOJHOTO
BBIMIOJIHEHUS] YCTAHOBJIEHHOro oObeMa paboT Mpu MNPOBEACHUM 3aHATUNH C MPUMEHEHHUEM
MaTepUaIbHBIX CPEACTB yueOHas TPYIINa ASIUTCS Ha MOATPYIIIHI 4...5 4eI0BeK.

Komruiekc pemaeMbix Ha MPaKTUYECKUX 3aHATUAX 3a/lad OXBATHIBACT Pa3feibl (TEMBI),
nepeyucieHnble B Tabm. 4. [lo kaxmod 3amade K KOHIYy 3aHATHH CTYICHTBI JOJIKHBI
chopMynupoBaTh BBIBOJABI. BBIBOABI JOKHBI OBITH YETKUMU M KPAaTKUMHU, CBSI3AHHBIMH C
IPOJICTAHHOM MPAKTUYECKON pabOTON U MPOAEHHBIM JIEKIIMOHHBIM MaTePHAIIOM.

HeoOxomuMbpIMH ~ CTPYKTYPHBIMH ~ 3JIEMEHTAMU  IPAKTHUYECKOIO  3aHATHSA, KpOMeE
CaMOCTOSITEJIbHOM ~ JIEATENIbHOCTH  CTY/ACHTOB,  SIBJSIETCS  MHCTPYKTAX,  MPOBOJAMMBIN



mpernojaBaTesieM, a TaKKe aHajdu3 M OIEHKAa BBHIMOJHEHHBIX pabOT W CTENEHW OBJIaJICHUS
3aMJIaHUPOBAHHBIMU YMEHUSIMH.

[ToaroroBka mpemnogaBaTelis K MPOBEICHUIO MTPAKTUIECKOTO 3aHATHS BKIIIOUALT:

— Toa00p BOMPOCOB, KOHTPOJHMPYIOIIMX 3HAHUA U TOHUMAaHHUS OOYy4YaIOUIUMUCS
TEOPETUIECKOI0 MaTeprana, U3JI0)KEHHOTO Ha JIEKIUIX U U3YYCHHOTO CaMOCTOSTENILHO;

— BBIOOp MPUMEPOB, YINpa)XHEHWM, 3ajay, pelIaeMblX B XOJ€ MPAKTUYECKUX 3aHATUN
JIOTUYECKUM IyTEM C TOMOIIbI0 KOMIBIOTEPHOTO MOEIHMPOBAHUS WM W3YYEHHs] peallbHbIX
CXEM, DJIEMEHTOB H Y3JIOB;

— TpeaBapUTENIbHOE  pELIeHHEe  MpejlaraeMblX  YOpaKHEHUH, 3aJad  caMuM
IpenoaaBaresem;

— TIOATOTOBKY BBIBOJIOB M3 pEIIaeMbIX 3ajad, 3aKIIOYCHHS IO MPOUICHHOUW TeMme,
pa3paboTKy UTOTOBOTO BBICTYILICHUS;

— pacmpeneieHHe BPEMEHHU 3aHSATHI Ha 3aIlUIaHMPOBAaHHBIE ATarlbl (IIOCTAaHOBKA 3ajad,
pernieHue, KOHTPOJIb, OOCYKJICHHUE U T.1.);

—  Toa00p WJUTFOCTPATUBHOTO MaTepuaia, CXeMm, 0o0pa3loB H3y4aeMbIX 3JIEMEHTOB U
y3JI0B, a TAKXe MPOyMBIBAHNE PALIMOHAIBHOTO UCTIOIH30BAHUS MOIOTOBICHHBIX MaTEPHATIOB.

[TpaBa, OTBETCTBEHHOCTh M 00513aHHOCTHU CTY/JCHTA:

1. Ha mpakTu4eckoM 3aHATHU CTYACHT UMEET MPaBO 3a/1aBaTh MPEMOJaBaTEN0 BOMPOCHI IO
COJIEP’)KaHUIO0 U METOJIMKE BBHITIOJHEHHS 3a/laHus U TpeOoBaTh OTBETA MO CYLIECTBY OOpalleHus.
OtBer mpenogaBarenss JOKEH OBITh JOCTATOYHBIM IS MMOHUMAaHUS CTYICHTOM 3aJlaHusl U
oOecrnievueHus ero padoThl Ha 3aHATHH B MOJHOM 00BbEME U C HA/AJIEKALUM Ka4eCTBOM.

2. CTyaeHT UMeeT MpaBo Ha BBIMOJHEHHUE PabOTHI MO OPUTHHAIBHOW METOJUKE C COTIACHS
MpenoaaBaresis — npu 0e3yCI0BHOM COOI0IEHUN TPeOOBaHMI O€30MacHOCTH.

3. CtygeHT 00s3aH TpHOBITH HA MPAKTUYECKOE 3aHITHE BO BpEMSs, YCTaHOBICHHOE
pacrycanuem, U ¢ He0OXOAMMOM MOATOTOBKOM K 3aHSATHIO.

4. B xonme 3aHATUH CTYACHTHI BEIyT HEOOXOIWMBIC 3amuCH (IMIPOTOKOJ HCCIICOBAHMUIA),
MOJrOTAaBIMBAIOT MTUCHbMEHHBIN OTYET.

5. CTyIeHT HeceT OTBETCTBEHHOCTD:

- 32 TIPOIYCK 3aHATHS 110 HEYBAXKUTEIbHON MPUYHNHE;

HETOJIMOTOBJICHHOCTH K padoTe;
HapyIlIeHUEe IPaBHl O€30MMaCHOCTH;
MopYy UMYIIECTBA M HAHECEHUE MaTepUABHOTO yiiep0a tsadopaTopuu.
6. B mporiecce oTBeTa 1o pe3yabrataM padoThI CTYJIEHT JOJIKEH:
MPOJEMOHCTPUPOBATh 3HAHME METOAWKH BBIOJIHEHUS MPAKTUYECKOW paboThl U
HCIIOJIb3YEMOT0 000PYIOBaHMUS;
- YMETh C/IeTIaTh BBIBOJBI U3 MOJIYYCHHBIX B MIPOIIECCE BBIOJIHEHUS PabOTHI pe3yIbTaTOB.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHATHHA

I'paduueckuii matepmanm — cxembl, Tpaduku, TaOIUIA, KaK W TEKCTOBBIM MaTepuas
0TYE€Ta, MOXKET BBITTOIHATHCS:

—  TPaIUIMOHHBIM CIIOCOOOM — C MMOMOIIBIO ITAPUKOBOM pyUKH, KapaHaamei u T.1.;

— aBTOMAaTU3HMPOBAHHBIM CIOCOOOM — C MpPUMEHEHHEM TpadUUYecKUX M IeYaTaroIIuX
ycTpoiicTB BeiBOAa DBM.

VYcnoBHble 0003HauY€HHs 3JEMEHTOB, Y3J0B Ha CXeMax JOJKHBI COOTBETCTBOBATH
TpeOOBaHUSAM JEUCTBYIOUIMX HOPMAaTUBHBIX JOKYMEHTOB.

Otuer 0 paboTe AOMKEH OBITH MPENIOCTABIICH B YCTAHOBJICHHBIE CPOKU, OTOBOPEHHBIC C
IIPEMNO/1aBaATEIIEM.

Ha cobecemoBanme co CTYIEHTOM, Ha 3allUTy €ro OTYeTa MpernojaBaTellb OTBOIMT
HEOOXOUMYIO YaCTh BPEMEHHU U3 MPOBOAUMBIX 3aHSATHIA.

[To pesynpTaTam coOecemoBaHus (3aIUTBI OTYETA), MO KAYECTBY MPEAOCTABISIEMOTO
oTyeTa, MO IOHUMAHHWIO CTYACHTOM LIETM M CYTH NpOJeNlaHHOM paboThl MpernoaaBaTeb
OIICHUBAET PabOTy CTYJEHTA, MOJIb3YSCh OAITLHOU CUCTEMOM OlleHKH, puHsITON B 'Y AIL




MeTOI[I/I‘IeCKI/Ie YKazaHud 110 TMPOXOXKIACHUIO MNPAKTHYCCKUX 3aHSATUIL HMEIOTCA B
3JIEKTPOHHOM BHJI€ B 0a3e JIOKaJIbHOW KOMITBIOTEPHOM ceTu Kadeapsl 24.

11.4. Metonuueckue yKazaHusl Jisi OOYYAIOMIMXCS TIO BBIMOJHEHHUIO JIA0OPAaTOPHBIX
paboT (He npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTUHE)

11.5. Meronuyeckue yKazaHus HIs OOYYAIOIMIUXCS MO TIPOXOXKICHUIO KYpPCOBOTO
MIPOCKTUPOBAHMS/BBITIOIHEHHUSI KYPCOBOW PaOOTHI (He npedycCMOMmMpeHO YueOHbIM WIAHOM HO
OaHHOU Oucyuniume)

11.6. Meronnyeckue ykasaHus i 00y4aromUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUINIICS BBITOIHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IpernojaBaTels, HoO 0e3 ero HernocpeacTBEHHOIO
YYaCTHA.

st oOydaroruxcst 1Mo 3a04HOM (opme oOydeHHs, CaMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOTHEHUS CaMOCTOSITEIBHON paboOTHI, y 0Oydaromerocs (GopMUPYETCs
nenecooOpa3Hoe MIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHMHM M CHUCTEMATH3alUU NPUOOpETaeMbIX 3HAHWH, 00ECHeunBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOyuYeHHs, MOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
po(eCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

— METOJUYECKHE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
1o 3a049HOU (popme oOydeHwHs).

11.7. MeTonuueckne yKa3zaHHs JUIA OOYYaIOIIMXCSA 110 TPOXOXKJICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIYyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOIO B TEYCHHUE CEMECTpa C IeJIbI0 OLIEHUBAHMS XOJa OCBOCHHS
JUCIUTUIAHBI.

KoHTponb BbINONHSAETCS TyTeM olpoca B YCTHOH ¢opme. Ompoc MpOBOIUTCS IO
BOIpPOCaM JIEKIIMOHHOTO MaTepuaja, MPOYUTAHHOIO K MOMEHTY OIpOCa, M BBIMOJHEHHBIX K
TOMY MOMEHTY Ja0opaTOpHbIX paboT. Pe3ynbTarhl GuKCUpYIOTCS B BUIE ~“3a4er”’, “He3adeT” U
OyIyT yYUTBIBAThCS MPU MPOBEICHUH MTPOMEXYTOUHOH arTecTanuu. KoinyecTBo KOHTPOJIbHBIX
TOYEK — TpU. B ciydae HEBBIMOTHEHUS W/WIW HEYCNEIIHOW ciaavu 3 W Ooisiee 1ab0paTOpPHBIX
pabot, oOyuaronuiics, Ipy YCIEIIHOM MPOXOKICHUU MPOMEKYTOUHOM aTTECTAllUN, HE MOXKET
MOJIYYUTh aTTECTALIMOHHYIO OIIEHKY BBIIIE "yOBIECTBOPUTEIBHO".

11.8. MeTonuueckue ykazaHUs JIsI 00YYaIOMIUXCS MO MPOXOXKACHUIO MTPOMEKYTOUYHOM
aTTECTaIUU.

[IpomexyTouHas  artectauus  OOydYalOIIMXCS ~ MpeAyCMaTpUBAaeT  OIICHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O00y4YeHHS Mo auciuiuimHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMma OICHKM 3HAHHH, MOJYyYEHHBIX OOydalomMMcs B Ipolecce
M3YYEHHUS BCEW NUCHUIUIMHBI WM €€ YacTH, HaBBIKOB CAMOCTOSATEIbHOM pabOThl, CIOCOOHOCTH
NPUMEHATh MX JJis pElIeHUsl MPAKTHUYECKUX 3a]ady. OJK3aMEH, Kak IpPaBUJIO, MPOBOAMUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYI0BIECTBOPUTEIHHOY.



— 3aueT — 3To (opMa OIEHKH 3HAHH, MOJYYSHHBIX O0YJAIOIIUMCS B XO/€ M3YyUCHHS
y4eOHOH NUCHUIUINHBI B LIEJIOM HJIM IPOMEKYTOUHAs (110 OKOHYaHUU CEMECTpPa) OLEHKA 3HAHUM
00y4aromuMcsl 0 OT/AEIBHBIM pa3esiaM AMCLUUIUIMHBI ¢ aTTECTAMOHHON OIIEHKOH «3auyTeHO)
WIN «HE 3a4TEHO».

— 1uddepeHIMpPOBaHHbIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOJTYYEHHBIX
00y4aromuMcs pU U3Y4YEHUHU TUCIMIUIMHBI, IPU BBIMOJHEHHHU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HUCCIIEJOBATENBCKUX paO0OT U MPOXOKIEHUN IPAKTUK C ATTECTAllMOHHON OLIEHKOMN
COTIIUMYHOY, «XOPOILOY, KyTOBIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.

CuctemMa OLCHOK NpU IMPOBEACHUU IMPOMEXYTOYHOH aTTECTallMM OCYLIECTBISETCS B
COOTBeTCTBUM C TpeboBanusiMu Ilonokenuit «O TekylieM KOHTpOJE YCHEBAaEMOCTH H
MPOMEKYTOUHON aTTecTaruu cTyAeHToB [ YAII, oOydaromumxcss Mo TporpamMMbl BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIICHKH KayecTBa y4eOHOW paboThI
ctyaeHToB B 'Y AID».



JlucT BHeceHUs U3MEHEHUI B pabouyro IporpaMmy JTUCIUTUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit
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