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AHHOTaNIMA

Hucuumummna «[IpoekTupoBaHue U MOJAEPHU3ALUS OMOTEXHUYECKHX CHUCTEM» BXOIUT B
00pa30oBaTeNIbHYI0 IPOrpaMMy BBICIIEro OOpa30BaHUs — IpPOrpaMMy MarucTpaTypsl IO
HANPaBICHUIO TOATOTOBKM/ crnenuanbHOocTH  12.04.04  «bBHOTEXHWYECKHE CHCTEMBl U
TEXHOJIOTUM»  HampaBleHHOCTH  «bHOTEXHUYECKHME  CHCTeMbl W TEXHOJOTMM  JUIS
31paBooxpaHeHus». JJucuurmumna peanusyercs kadeapoit «Ne24y.

JlucuuiuinHa HaueseHa Ha (GOpMHPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETEHIIUH:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CUCTEMHOI0 [10JIX0/Ia, BEIpabaThIBaTh CTPATErHIO 1EHCTBUI»

YK-2 «CriocobeH ynpaBiaTh IPOSKTOM Ha BCEX ATAIaX €ro KU3HEHHOTO ITHKIIA

I[IK-1 «CrmocoOHOCT K aHadu3y COCTOSHHS HAyJYHO-TEXHHUYECKOW TMPOOIIEMBI,
TEXHUYECKOTO 3a/JaHUsl M TIOCTAaHOBKE ILEIM M 3aJad MPOCKTHPOBAHUSA CUCTEM LU(DPOBOM
MEIMIUHBI HA OCHOBE 110100pa U U3yYeHUs JIUTEPATYPHBIX U NATEHTHBIX HCTOYHHUKOBY

[IK-2 «CnocoOHOCTh K IOCTPOEHUIO0 MaTEMaTHUECKUX MOJIeIed OMOTEXHUUECKUX CUCTEM
U MEJULIMHCKUX U3JIeIni»

[IK-3 «CriocobHOCTh K BBIOOPY MeTo/a M pa3paboTKe MpOorpamMm 3KCIEPUMEHTAIBHBIX
UCCIICIOBAaHUM, NPOBEIEHUI0 MEIUKO-OMOJOIMYECKHX HCCIEIOBaHUNM C  MCIIOJIb30BaHHEM
TEXHUYECKHUX CPENICTB, BHIOOPY METO1a 00pabOTKH pe3yabTaTOB HCCIIEIOBAHUN

IIK-4 «CrnocobHOCTh K pa3paboTKe CTPYKTYPHBIX H  (DYHKIHMOHAIBHBIX CXEM
OMOTEXHUUYECKUX CUCTEM U TEXHOJIOTUHN JJIs 3paBOOXPaHEHUS

IIK-5 «CrocobeH mnpoeKTHpOBaTh WHHOBALMOHHBIE OMOTEXHUYECKHUE CUCTEMBbI U
TEXHOJIOTHUI

ConepxaHue AUCUUILUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBA3AHHBIX C IOCTPOCHHEM
OMOTEXHUYECKUX CHUCTEM Ha OCHOBE pAJAMONIEKTPOHHBIX OJIOKOB M Y3JI0B OOIIEro u
CHelMaTbHOTO  OMOTEXHHYECKOTO  HazHaueHus. M3ydaroTcs  CUCTEMHbIE  NMPUHLUIBI
IPOEKTUPOBAHMUS W JIMArHOCTHYECKMX U TepamneBTHUECKUX YCTpoilcTB. PaccmarpuBaroTcs
CTPYKTYPHBIE CXEMbl M XapaKTEPUCTUKU CHCTEM, O0ECIEeUYMBAIOUIMX IOCTH)KEHHE LEIeBOH
(GYHKIIMM, B YaCTHOCTU PETUCTPALMIO CUTHAJIOB (PU3HOJIOTMYECKOW aKTUBHOCTH OpraHu3Ma
4eJoBeKa, MX ycuieHue, obpaboTky M aHanu3. PaccmaTpuBaroTcsi BOIPOCHI BO3MOXKHOCTHU
MOJIEpPHU3ALUN U3BECTHBIX OMOTEXHUYECKUX CHUCTEM.

[IpenonaBanre TUCHMIUIMHBI TpeAycMaTpUBaeT cleayromue (opMbl OpraHU3aluu
yuebHoro mpouecca: [IporpamMmmoil JUCHUINIMHBL TPEYCMOTPEHBI CIEAYIOLINE BUABI KOHTPOJIS:
TEKYLUI KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUYHAsI aTTecTalus B popMe K3aMeHa.

[IporpamMMoll AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popMe sK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOSHUS JHUCIUILIMHBI COCTaBISACT 6 3a4eTHBIX enuHuIl, 216
4acoB.

S3pIK 00yueHus O JUCHMILTUHE «PYCCKUH »



1. IlepedeHb IIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI

ITonroroBka BBICOKOKBIM(UIMPOBAHHBIX CIEUUAIUCTOB Ui IMPOEKTUPOBAHUS U
AKCIUTyaTallil OMOTEXHUYECKUX CHUCTEM ITyTE€M Pa3BUTHUS y CTYJCHTOB JIMYHOCTHBIX KAa4eCTB, a
Takke  (QOpPMHUpPOBAHHME  YHMBEPCAJIbHBIX M  OOIIENPOPECCHOHATIBHBIX  KOMIIETEHLU,
ycranoBieHHbIX PI'OC BO no Hampasienuto noarotoBku 12.04.04 buotexHu4eckue cUCTEMBI
U TEXHOJIOTMH, U MNpO(ecCHOHAIBHBIX KOMIIETEHIUH, YCTAHOBJIEHHBIX YHHUBEPCUTETOM
camocTosiTensHO. IlporpaMma HampaBieHa Ha TMOATOTOBKY BBITYCKHHKOB Ui Pa3pabOTKH U
9KCIULyaTaluy 3JIEKTPOHHOTO MEIUIIMHCKOIO 00OPYAOBaHMS M MHTEIUIEKTYaJIbHBIX CUCTEM JUIs
MEAMLMHCKUX ITPUIIOKEHUH.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4acTH, (HOpPMUPYEMOH  y4aCTHHUKaAMU
00pa30BaTe/bHBIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BBICILIETO0 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMU pesynbratamu ocsoeHus OIT BO.

B pesynbrare M3ydeHus MUCHUILIMHBI OOYYalOUIMicS AODKEH 00JalaTh CIIeTyIOIIMHE
KOMIIETEHIIMSIMU WM UX YacTsAMH. KoMmneTeHIMM 1 HHAMKATOPhl UX JAOCTHXKEHUS IPUBEICHBI B
Tabaune 1.

Tabnuua 1 — [lepeyeHp KOMIETEHIMHA U MHAMKATOPOB UX JOCTHXKEHHUSI

Kareropus (rpynmna) | Kog u HaumenoBanue | Koa m HauMeHOBaHME MHIUKATOPA TOCTUKEHUS
KOMITIETEHIINH KOMIETCHIINH KOMIETEHIINH
YK-1.3.2 31atb 1upoBbIE pecypchl,
WHCTPYMEHTBI U CEPBUCHI JIJISI PEIICHUS
YK-1 Cnocoben PYM p JUUL PELIE
3a/1a4/T1pooIeM MpodeCcCHOHATBHOM
OCYIIECTBIISITh
. e TeTbHOCTH
KPUTHYECKHI aHaTH3
VK-1.B.1 BnageTh HaBBIKAMU CUCTEMHOI'O U
POOJIEMHBIX
YHuBepcaibHbIe . KPUTUYECKOT'O MBIIIUICHHS; METOIUKAMU
CUTyaIluil Ha OCHOBE
KOMITETEHIIH MTOCTAaHOBKH LI€JIH, OTPEIeNIEHHUsI CIOCOO0B ee
CHUCTEMHOTO
HoxOMa JOCTHKEHUS
> VK-1.B.2 BnageTh HaBBIKAMHU HCIIOJIb30BAHUS
BbIpa0aThIBaTh
. . | anIropuTMOB U ITU(PPOBBIX CPEICTB,
CTpaTeruio AeUCTBUI
MpeHa3HAuYeHHBIX 7S aHalu3a HH(OpMaIIUU U
JTAHHBIX
VK-2.3.1 3HaTh 3Tambl >)KU3HEHHOTO IIUKJIa
MPOEKTA; BUJIBI PECYPCOB M OTPAHUYCHHM JIJIst
pelIeHUs MPOEKTHBIX 33/1a4; HEOOXOAUMBIE TS
OCYIIECTBJICHUS TTPOCKTHOM NEITEILHOCTH
MIPaBOBBIE HOPMBI U IPUHIIUIIBI YIIPABICHUS
MPOEKTAMHU
VYK-2.3.2 31aTh 1M(PPOBBIE UHCTPYMEHTHI
YK-2 Cnocoben up Py ’
MpeIHa3HauYeHHbIE Ui pa3paboTKu
YHuBepcanbHble YOPABISATh TPOESKTOM
MPOEKTa/peIeHUs 3a/1a4H; METOABI U
KOMITETCHITHH Ha BCEX JTarax ero
MPOTpaMMHBIE CPEJICTBA YIIPABJICHUS IPOSKTaMHU
JKU3HEHHOTO ITMKJIa
VYK-2.V.1 ymeTh onpenensaTh LeaeBble dTalbl,
OCHOBHBIE HaIpaBJIeHUs Pa00T; OOBICHATH 1ETH
1 (OpMYyIIUPOBATH 3a/1a4H, CBSI3aHHBIE C
MOATOTOBKOW M peayin3aiiueii mpoeKTa
VK-2.B.2 BnaseTs HaBbIKaMU pPELICHUS
npodeccrnoHaNbHbIX 33]a4 B YCIOBUSIX
1 poBU3aIMK 001IeCTBA
[Tpodeccuonanbusie | [IK-1 CrocobnocTs k | [TK-1.Y.1 yMeTb npoBOAWTH MOUCK M aHAIINA3
KOMITETCHIINH aHaJIN3y COCTOSHUS Hay4YHO-TEXHUYECKOH MH(OpMAIH,




Hay4HO-TEXHUYECKOMN
po0JIEeMBlI,
TEXHUYECKOTO
3aJlaHus U
MIOCTAaHOBKE LIEJN U
3a1au
IPOCKTHUPOBAHUS
cucreM 1udpoBoit
MEIMIUHBI HA OCHOBE
nox0opa 1 U3y4eHus
JTUTEPATYyPHBIX U
MATeHTHBIX
HCTOYHHUKOB

OTEYECTBEHHOT'O M 3apyO0EKHOTO OTMBITA IO
pa3paboTke OMOTEXHUUYECKUX CHUCTEM U
TEXHOJIOTHH ISl METULIMHBI

[1K-2 CnocoOHOCTB K

[IK-2.V.1 ymeTb onpenensatb BbIXOAHbIE
napameTpsl U QYHKIIUU pa3padaThIBAEMBbIX
OMOTEXHUYECKUX CUCTEM M MEIUIIMHCKUX
W3JICTIMI Ha OCHOBE aHAJIN3a (PH3UIECKIX

HOCTPOCHHIO IIPOLIECCOB U SBJICHUN
MaTE€MaTH4YECKUX [1K-2.VY.2 ymeTs pa3zpabaTeIBaTh
[Tpodeccuonanbuble | MOzemnei MaTeMaTH4eCKue MOAEIH (PyHKIIMOHUPOBAHUS
KOMIIETEHIIUU OMOTEXHUYECKUX OMOTEeXHUYECKUX CUCTEM M MEAMIIMHCKUX
CHCTEM U U3JIeNIN, OCHOBAaHHBIX Ha UCIOJIb30BaHUU
MEIULINHCKUX 010(U3NUECKUX MPOLIECCOB U SIBJICHUM
15631 (10507 [IK-2.¥.3 yMeTh NpoBOAUTH KOMIIBIOTEPHOE
MOJIeTUpOBaHue (PYHKITMOHUPOBAHHS
OMOTEXHUUYECKUX CUCTEM M MEAMIIMHCKUX
W3ACIIAN
ITK-3 CriocobHOCTSH K
BbIOOPY MeTO/a U
pa3paboTke
porpamMm
HKCIIEPUMEHTATbHBIX
HCCIICIOBAHNM,
IIPOBEACHUIO I1K-3.3.1 3HaTh Kak MpaBUIBHO CHOPMYIUPOBATH
[TpodeccuonanpHbie | METUKO- 3aJ1auu JIJIs BBISIBJICHUSI IPUHIUIIOB | ITyTEH
KOMIIETEHIINH OMOJIOTUYECKUX CO3JIaHMsI HTHHOBALMOHHBIX OMOTEXHUYECKUX
HUCCIIENOBAHUHN C CHUCTEM U U3NICIINU
MCII0JIb30BaHUEM
TEXHUIECKHUX
CpPEZCTB, BBIOOPY
MeToa 00paboTKH
pE3yJIbTaTOB
HUCCIEeNOBaHUuN
ITK-4 Cnioco6nocts k | [1K-4.3.1 3HaTh nepeueHs npodiieM B 061acTu
pa3zpaboTke pa3pabOTKH HOBBIX HHCTPYMEHTAIBHBIX METOJIOB
CTPYKTYPHBIX U Y MTHHOBAIIMOHHBIX TEXHUYECKUX CPEJCTB
(bYHKIIMOHATHHBIX OMOTEXHUYECKUX CHCTEM M TEXHOJOTUHN st
[TpodeccronanbHbIe
KOMITETEHIIHH CXeM 3/IpaBOOXPAaHEHHS }
OMOTEXHUYECKHUX [1K-4.Y.1 ymeTs NpOBOAUTH CPABHUTEIBHBIN
CHCTEM H aHann3 (YyHKIMOHAIBHBIX BO3MOXHOCTEH U

TEXHOJIOTUH IS
3/1paBOOXPAHEHUS

XapaKTePUCTHUK U3JIEJINN aHATIO0TrOB
[1K-4.Y.2 yMeTbh BBISBISITh HOBBIE CITOCOOBI




MOJTy4YeHUs. U 00pabOTKU OMOMEIMIIMHCKOM
nH(popManuu Sy NoBbIEHUS 3)PEKTUBHOCTH
MEINKO-ONOIOTHYECKUX UCCIICAOBAHUH 1
pelIeHus 3a/1a4 MPaKTUYECKOro
3/IpaBOOXPAHEHHS

[1K-4.B.1 BnageTh HaBbIKaMH pa3pabOTKU U
MCCIIEIOBAaHMSI HOBBIX CITIOCOOOB M MIPUHITUIIOB
(YHKIIMOHUPOBaHUS OMOTEXHUYECKUX CUCTEM U
TEXHOJIOTUH JUIs 3/IpaBOOXPAHCHHS

[Tpodeccuonanbhble
KOMITETECHIHH

I1K-5 Criocoben
IIPOEKTUPOBATH
NHHOBAIIMOHHBIC
OHMOTEXHUYECKHUE
CUCTCMBI 1
TEXHOIOTHHI

[1K-5.3.1 3HaTh KakuM 00pa3oM IPOBOIUTH
aHaJIN3 COCTOSHUS MHHOBALIMOHHBIX HAY4YHO-
TEXHUYECKUX 3a/1a4 ITyTeM 1oadopa, U3y4eHus u
aHaJIM3a JUTEPATyPHBIX U MMATEHTHBIX
HCTOYHUKOB B 00JIACTH MHHOBAI[MOHHBIX
OMOTEXHUYECKUX CUCTEM M TEXHOJIOTUI
[IK-5.Y.1 yMeTb cTaBUTH 337241
[IPOEKTUPOBAHMSI MHHOBALIMOHHBIX
OMOTEXHUUYECKUX CUCTEM MEIUIIMHCKOTO,
9KOJIOTMYECKOT0 U OMOMETPUYECKOTO
HA3HAYEHUS; OCYILECTBIIATh MOAEPKKY €IUHOIO
MH(GOPMAIIMOHHOTO MMPOCTPAHCTBA IITAHUPOBAHUS
YKU3HEHHOT0 LIUKJIa TPOU3BOJUMON IIPOSYKIINH
[1K-5.Y.2 ymeTps noAroTaBinBaTh TEXHUYECKHE
3aJJaHMsl Ha BBIIIOJHEHNE MIPOEKTHBIX pabOT MpHU
CO3/1aHUH UHHOBAIIMOHHBIX OMOTEXHUYECKUX
CUCTEM U TEXHOJIOIMH MEIUIIMHCKOTO,
9KOJIOTMYECKOTO M OMOMETPHUYECKOTO
Ha3HAYCHUS

[1K-5.Y.3 ymeTs npoeKTupoBaTh KOMIIOHEHTHI
MHHOBAIIMOHHBIX OMOTEXHUYECKUX CUCTEM
MEIUIIMHCKOT0, SKOJIOIMYECKOT0 U
OMOMETPHUECKOr0 Ha3HAUYEHUS

[1K-5.B.1 BnaseTs HaBbIKaMu pa3pabOTKH
TEKCTOBOW U KOHCTPYKTOPCKOM JOKYMEHTALIMH
Ha MHHOBAIIMOHHbIE OMOTEXHUYECKHUE CUCTEMBI
MEIUIIMHCKOT0, SKOJIOIMYECKOT0 U
OMOMETPHUECKOT0 Ha3HAUEHUS

IMPpU U3YUCHUU CIICAYIOINX JUCIHUIIIINH:

2. Mecro nuctuIuIMHbEL B cTpykType OI1
JluciumimHa MoXKeT 0a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS

— «buorexHnueckne CUCTEMBI U TEXHOJIOTUU B MEAUIIMHEY,

— «Teopus cucrem nepegaun OMOMEIUITMHCKON HH(DOPMAITUN,

— «CoBpeMeHHBbIE MTPO0IeMbl OMOMEIUIIMHCKON HHXKEHEPHI.

3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHHUU MaTepuana JaHHOM IHUCLUUIUIMHBI, HUMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsl MPU U3YYEHUU IPYTUX JUCIUILINH!

— «TexHHuUeckue CpeICTBA peadMIINTAlMU U BOCCTAHOBIIEHUS YTPAUE€HHBIX (DYHKIHII».




3. OO0BeM U TPYAOEMKOCTh AUCITUTITHHBI
Janaple 00 00meM o0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHIIOB Y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) MPeACTaBICHbI B
Tabnuie 2.

Ta6ymmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITNHBI

. TpymoeMKoCTb 1o cemecTpam
Bun yae6HO# paboThI Bceero N2 N3
1 2 3 4
Oowasn mpyooemKochib OuUCYUNIUHBL, 6/ 216 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii n002Z0Mo6KuU 24 12 12
AyoumopHhuie 3aHamus, BCEro 4ac. 68 34 34
B TOM YHCJIC:
nexuuu (JI), (gac) 34 17 17
npakTudeckue/ceMunapckue 3ausatus (113), 34 17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac)
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 112 74 38
Buo npomesxxcymounoit ammecmayuu’ 3ader, JK3.
mubd. 3auger, sk3amen (3auer, dudd. 3au, 3aser, 3auer
D3 ) OK3.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Pasznensl, TeMbI TUCITATIIINHEI Hexumm | 113 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (Jac)
Cemectp 2
Pasnen 1. buorexauueckas cucrema (bTC),
MOJICPHU3AIUs, OCHOBHBIC TIOHSTHS.
Tema 1.1.0npenenenue bTC.
Tema 1.2. OCHOBHBIE Tallbl IPOSKTUPOBAHUSI S 4 20

BTC.
Tema 1.3. BO3MOXXHOCTH 1 HalpaBIlIeHHS
monepausanyu bTC.

Paznen 2. MoaepH#3aIus COCTaBIIAIONINX YacTeH Ha
pa3nuaHBIX ypoBHAX nepapxun bTC.

Tema 2.1. Tunnunsle coctapirsromniue yactu bTC. 4 14
Tema 2.2. Uepapxudeckuii IPUHLUI IPU
npoektupoBannu bTC.




Pasnen 3. Buasl OMOTEXHUYECKUX CUCTEM U
BO3MOYKHOCTH MX MOJICPHU3AIINH.

Tema 3.1. Buorexuuueckue CUCTEMBI
JMMarHOCTUYECKOrO HAa3HAUYECHHUSI.

Tema 3.2. BUOTEXHHUECKHE CHCTEMBI 4 8 20
TepaneBTUICCKOTO Ha3HAYCHUS.

Tema 3.3. BuoTexHuueCcKHEe CUCTEMBI IS 3aMEILCHUS
YTPAYCHHBIX ()YHKIIHIA OpTaHU3MA.

Tema 3.4. TpeHak€pHble OHOTEXHHYECKUE CHCTEMBI.

Paznen 4. IlepcriekTUBHBIC I PETUCTPAITAN
(u3nYecKue BeTMUIUHbI Onojaorudeckoro oobekra (bO)
u ¢pu3nIecKre BO3aeicTBrsA, AeiicTByromue Ha bO.
Tewma 4.1. ®uzndeckre BETMIHHBI ONOIOTHIECKOTO
o0BeKTa, perucTpupyemsbie anmnapaTHoi yacteio bTC.
Tema 4.2. dusnueckre BO3ACHCTBUS, ICHCTBYIOIINE HA 4 5 20
OMOJIOTHYeCKU OOBEKT IO CPEICTBOM aIllapaTHOM
4acTH OMOTEXHUUYECKON CHCTEMBI.

Tewma 4.3. Ponp aHanoro-unpoBoro npeoopazoBaHus
(ALIT) u mudpo-ananorosoro npeodpazosanus (LJAII)
B OMOTEXHUYECKHIX CHCTEMAX.

Hroro B cemectpe: 17 17 74
Cemectp 3

Paznen 5. buotexHuueckue cucTeMbl ¢ OHOIOTHUECKON 4 6 10
00paTHOI1 CBSI3BIO.
Paznen 6. HazHaueHne u OCHOBHBIE HaIlpaBJICHUS
MOJIEpHH3AIIMH AlllIapaTHON YacTH OMOTEXHHYECKHX 4 10
CHCTEM.
Paznen 7. HazHaueHne u OCHOBHBIE HAIIPaBJICHUS
MOJIEpHH3AIIUH TIPOTPAMMHOIA (2JITOPUTMUYECKOIA) 4 6 10
4acTH OMOTEXHUYECKUX CHCTEM.
Paznen 8. TectupoBanwue u anpoObarus 5 5 8
MOACPHU3UPOBAHHBIX 6I/IOTCXHI/I‘IGCKI/IX CHUCTEM.

Htoro B cemecTpe: 17 17 38

Hroro 34 34 0 0 112

[IpakTHueckass MOATOTOBKA 3aKJIOYAETCSl B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymei
poQeCCHOHATBHOM 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IuIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

HOMCp pasaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITMOHHBIX 3aHATUH

1 Paznen 1. buotexuuueckas cucrema (bTC), mogepuuzanus,
OCHOBHBIC TTOHSTHS.

Tema 1.1.0npenenenue BTC. Onpenenenne 6MOTEXHUYECKOM
cuctembl. OcHoBHbIE BUABI BTC no nx Haznayenuto. Pons BTC.
O06001IEHHAs CTPYKTYpHAs cXeMa OMOTEeXHUYECKON CUCTEMBI, €€
OCHOBHBEIE 31eMeHThI. Bunpl cBsa3eit B BTC. Texanueckue nenp 1
3aJ]a4M MMPOCKTHUPOBAHMS OMOTEXHUIECKON CUCTEMBI.

Tema 1.2. OcHoBHBIE 3Tanbl npoekTHpoBanusi BTC. OcHoBHbie
9Talbl IPOCKTUPOBAHU OHMOTEXHHUYECKUX CUCTEM. O606H_[éHHa$I cXema




anroputma npoektupoBanust bTC. HaznaueHue u OCHOBHBIE TPYIIIIBI
mapameTpoB Texaudeckoro 3amanus (13). [Tpumep T3 Ha
Monepausanuio bTC.

Tema 1.3. BosmoxkHocTH 1 Hanpasienus Mmogepanzauun BTC.

Paznen 2. MonepHHU3aIus COCTABIIIONINX YaCTeH HA Pa3TMIHbIX
ypoBusix uepapxuu bTC.

Tewma 2.1. Tunmuneie coctapistonme yactu bTC. AnmapaTHas,
aJTOPUTMHUYECKAs, aHAIMTUYECKAsI, TPOrPaMMHAasi © METOANMYECKAast
COCTaBIISIONIHE OMOTEXHUIECKON CHCTEMBI, UX B3aMMOCBSI3b U
0COOEHHOCTH MTPOEKTUPOBaHUS. BO3MOKHOCTH HX MOAEPHHU3AINH.
Tewma 2.2. Uepapxudeckuii nmpuHIUI pu npoektupoBanuu bTC.
YPpOBHU HepapXuu MPH MPOSKTHPOBAHNN OMOTEXHUYECKHUX CHCTEM .
[Ipumep ommcanus BTC ¢ ucronp3oBaHHEM HEPAPXUIESCKOTO
npuHImna. MoaepHuzaims Ha pa3nuyHbix ypoBHIX uepapxuu bTC

Paspen 3. Buabl OMOTEXHUYECKUX CUCTEM M BO3MOKHOCTH UX
MOJIEpHU3ALIHH.

Tema 3.1. buotexHnuecKre CUCTEMbI IUATHOCTUYECKOTO Ha3HAYCHUSI.
BTC nuarnoctryeckoro HazHaueHus. MIx ocHoBHbIE 35ieMeHThI. [Ipumep
BTC puarHocTuecKOro Ha3HAYEHUS CO CTPYKTYPHOUM CXeMOHU U BUAAMHU
cBsi3ell. VIX MoaepHu3anus.

Tema 3.2. BuoTeXHHUECKHE CHCTEMBI TEPAIIEBTHUECKOTO Ha3HAYCHUSI.
BTC TtepaneBTuueckoro HazHaueHus. VIx ocHOBHbIe 31eMeHThI. [lpumep
BTC TepaneBTHYECKOrO0 Ha3HAUEHUS CO CTPYKTYPHOH CXeMOU U BUAAMU
cBszell. IX MmoaepHu3anus.

Tema 3.3. BuoTeXHHUUECKHE CHCTEMBI JUTSI 3aMEIEeHHsI yTPAYCHHBIX
¢ynxmwii opraam3ma. bTC s 3aMerenns yrpadeHHbIX QYHKIAN
opranusma. x ocHoBHbIe 31eMeHThL. [Ipumep BTC as 3amenenus
yTpaueHHbIX QYHKIUI OpraHu3Ma co CTPYKTYPHOU CXEeMOH U BUAaMHU
cBsi3ell. MIx MoaepHuzanus.

Tewma 3.4. TpeHak€pHbIE OMOTEXHUYECKUE CHCTEMBI.

Tpenaxépurie BTC. Ix ocHOBHBIE aneMeHTHI. [Ipumep TpeHaxxEépHOH
BTC co cTpykTypHOIi cxemoil 1 Bugamu cBsizeil. Ix MopepHU3aIus.

Pasnen 4. IlepcriekTuBHBIE TS peTUCTPAllUU (PU3UIECKHUE BETHUUHBI
omonorugeckoro oobekra (bO) u dpuszndeckue Bo3aeicTBHA,
nercrBytonue Ha bO.

Tema 4.1. dusnyeckre BEIUYNHBI OMOJIOTHYECKOI0 OOBEKTA,
peructpupyeMsle annapaTHoi yacteio BTC.

®uznvecKre BeIMUYNHBI OMOIOrMYECKOr0 00BEKTa, pETUCTPUPYEMBIE
anmnapaTHOW 4acThi0 OMOTEXHHYECKON CHCTEMBI, MX KJIacCH(PHUKAIUS 1
npuMepsl. HazHadeHne BXOMHBIX M BBIXOAHBIX ITpeoOpa3zoBaTelnieii B
BTC. Crioco6s! u ycTpoiicTBa mpeobpa3oBaHus H3MEHEHUS
O0MO(DHU3MUECKUX BEJIUYUH B 3JICKTPHUSCKUE CUTHAJIBI,

Tewma 4.2. duznueckre BO3ACHCTBUS, IEHCTBYIONNE HA OHMOIOTHUECKUI
00BEKT IO CPEJICTBOM aNapaTHON YaCTH OMOTEXHUYECKOW CUCTEMBI.
®dusnyeckre BO3ACHCTBYS, ISHCTBYOIINE HA OMOJIOTMUECKUH 00BEKT 110
CPEICTBOM aIapaTHOW YacTH OMOTEXHUYECKON CUCTEMBI, UX
KJIacCU(UKAIHs U TpuMepbl. Ha3HaueHue BXOIHBIX W BBIXOIHBIX
npeobpazoBateneit B BTC. CiocoOs! u ycTpoiicTBa mpeoOpa3oBaHus
JIEKTPUUECKUX CUTHAJIOB B (PU3UUECKHE BO3ACHCTBU.

Tewma 4.3. Ponp ananoro-uugposoro npeodpazosanus (AL u
nugpo-ananorosoro npeodpazosanus (LIAIl) B OnoTexHUUIECKIX
CHUCTEeMax.

Pons ALII B monepuuzanuu BTC nuarnoctruueckoro Ha3HaueHUS.
Ocnosublie mapameTpsl ALITL, TpeOyromue yuéra npu NpoeKTUPOBAHUT
BTC. Pons LAII B Moaepan3aruu bTC TepaneBTHYIECKOTO HA3HAUCHIS.
OcHosuble mapameTpsl LIAIL TpeOyromntue yuéra npu MpoeKTUPOBAHUH
BTC.




Paznen 5. Buorexanueckue cUCTEMBI ¢ OMOIOTUYECKON 00paTHOM
cBs13p10. BTC ¢ Ononorndeckoit 00paTHO CBA3BIO. BHBI
Ouosorudeckoit oopatHoi csizu. OO0OIIEHHAS CTPYKTYpHAs cxema
BTC c 6uonornueckoii oopatuoii cBszu. [Ipumep BTC ¢ Gnonornueckoid
00paTHOM CBA3BIO.

Paznen 6. HasnaueHune n OCHOBHBIE HANIPABICHUS MOJEPHU3AIINU
anmnapaTHOW YacTH OMOTEXHUYECKUX CHCTEM. BO3MOXKHOCTH
MoaepHu3aruu annapatHoi yactu BTC. [Ipumep MmonepHu3anuu 610ka
armapaTtHoi yactu bTC.

Paznen 7. Ha3znaueHune v OCHOBHBIE HANPABICHUS MOJEPHU3AIINN
MPOrPaMMHOM (AITOPUTMUYECKON) YaCTH OMOTEXHUYECKUX CUCTEM.
Bo3MokHOCTH MOAEpHU3AINY TPOTrPAMMHOMN (aITOPUTMHUYIECKOMN ) JacTH

BTC. Ilpumep MomepHU3anuy parMeHTa MporpamMmsI (aIropuTMa)
BTC.

Paznen 8. TectupoBanue u anpoOanys MOACPHU3UPOBAHHBIX
omorexanyeckux cucteM. Onenka 3(h(HeKTHBHOCTH, HAIEKHOCTH H
cepuiiHonipurogaocTr pa3padoranHsix bTC. [Ipumep.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

N3 Hux Ne
Jli? Tembl NPAKTHYECKUX dopmel NPAKTHYECKUX prﬂoe’MKOCTI’ npaKquecxo pa3§[en
I SarATHI SarATHr (uac) MOATOTOBKH, | IUCLIHAII
(gac) JIMHBI
Cemectp 2
1 | Ponw monoxutenbHoi | PabGota mpoBoauTcs ¢ 4 2 1
U OTpULIATENIbHON UCIIOJIb30BaHUEM
00paTHOM CBSI3U B IIPOrpPaMMbI
CHCTEMax C YCHJICHHEM | CXEMOTEXHUYECKOTro
CUTHaJIA. MOJICIIMPOBAHUS
2 bruorexnmueckas PaboTa mpoBoauTCs ¢ 4 2 3
cucreMa UCIIOJIb30BaHUEM
JTUAarHOCTUYECKOTO anekTposHedanorpad
Ha3HAYCHUS Ha a
npumMepe
anekTpodHIedanorpad
a 1 BO3MOKHOCTH €€
MOJICpHU3AIIIT
3 buorexnunueckas Pabota npoBoauTes ¢ 4 2 3
cucreMa UCTIOJIb30BaHUEM
TEPIIEBTUIECKOTO HEHPOMHUOCTUMYJISITOPA
Ha3HAYEHUs Ha
npuMepe
HEHPOMHUOCTUMYJISATOPA
¥ BO3MOXKHOCTH €€
MOJICpHU3ALIUT
4 BiusHre 0CHOBHBIX PaboTa mpoBoguTCs ¢ 5 3 4
napamerpos ALII Ha UCIIOJIb30BAHUEM
Ka4eCcTBO OLM(PPOBKU IpPOrpamMMBbl




CUTHAJIa U €ro POJb B CXEMOTEXHHUYECKOTO
MOJICPHHU3AIUU MOJICJTUPOBAHUS
Cemectp 3
5 Buorexanueckas PaboTa npoBoauTCs ¢ 6 3 5
CHCTEMa C HCIIOJIb30BaHHEM
OMOJIOTNYECKOI armapaTHo-
00paTHOM CBS3BIO MO IPOTPaAaMMHOTO
KapAHOPUTMY. KOMILJIEKCA IS
pPETUCTpAIMH U aHATHA3A
KapAHOpUTMA
6 Cratuctudeckue u PaGorta mpoBoauTcs ¢ 6 3 7
4aCTOTHBIC TTapaMETPhI HCIIOJIb30BaHUEM
BapuabeIbHOCTU anmnapaTHo-
CEPJICYHOIO PUTMA. IIPOrPaMMHOI'0
KOMILJIEKCa IS
PETUCTpALMK U aHAJIM3a
KapaAHOpUTMa
7 Hcnones3oBanuem PaboTa npoBoguTCs ¢ 5 2 8
OHMOTEXHUYCCKOM HCIIOJIb30BaHHEM
CHUCTEMBI TIpH armapaTHo-
MIPOBEJICHUU MIPOrPaMMHOTO
JINarHOCTUYECKUX KOMILIEKCA IS
(GYHKIIMOHATBHBIX pPETUCTpAIMH U aHATA3A
poo. KapAHOpUTMA
Bcero 34 17

Tabauna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

N3 Hux No
No TpynoeMKocTb, | TPaKTUYECKOW | pa3aena
HaumenoBanne nabopatopHbix padboT pyA - | TP pasil
n/m (gac) MOATOTOBKH, | JHCLIHII
(gac) JIMHBI

VY4eOHbIM MIIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKTHpOoBaHKE/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIIXCs
Bunsl camocTosTensHON paboOThI U €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabmuna 7 — Bunbl camocTosTenbHON paboThl U €€ TPYAOEMKOCTh

. Bcero,
Bux camocrositensHOM paboThI qac Cemectp 2, uac Cemectp 3, uac
1 2 4
N3yueHune TeopeTHYECKOro Marepuaia
i p P 104 70 34
nucturiuabl (TO)




Kypcosoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 4 9 2
ycneBaemoctu (TKY)
Jomamuee 3amganue (/13)
Kontposbnsie pabotsl 3a04nukoB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 4 5 2
arrectaruu (I1A)
Beero: | 112 74 38

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITENTEHON Pa0OThI 00y4arOIUXCs MO JUCIUTUTHHE (MOJTYJTIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpuraibl JIA CaMOCTOSITEIbHOM pa6OTBI 06y‘IaIOH_II/IXC$I YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3JAaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUH NpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mme4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

LIndp/ KommuecTBo 9K3eMILTSIPOB B
URL a p ec bubnmorpaduueckas ccpiika Oubmoreke
/P (KpOMe 2JIEKTPOHHBIX IK3EMILISPOB)

61-K66 Kopenesckuit H.A., Ilonneunrenes E.I1. 20
DIEMEHTHI M Y3JIbI MEIUITUHCKOW TEXHHUKH.
VYuebnuk — Crapsriit Ockon: THT, 2012. —
448 ¢

61-T46 [TpoexTHpoBaHe OMOTEXHUYECKUX CHCTEM @ | 5
yuebHoe mocodue / O. B. Tuxonenkona, T. B.
Ceprees, U. 3. TTosicos ; C.-Iletepb. roc. yH-T
a’pokocM. rpudopoctpoenus. - CII0. : U3n-
Bo ['YAII, 2018. - 85 c.

61-1167 Teopust OMOTEXHUYECKUX CUCTEM : yueOHOe 5
nocooue / M. 3. ITosicos, O. B. TuxoneHkona ;
C.-Iletepb. roc. yH-T a3POKOCM.
npudopoctpoenus. - Cankr-IlerepOypr :
Uzn-Bo I'VAIL 2019. - 55 c. : puc., Ta0m. -
bubnuorp.: c. 54

7. TlepedyeHb HIEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpPMaAITMOHHO-
TEJICeKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOIMMBIX JJII OCBOSHHUS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 - IlepedyeHbp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»
URL anpec HaunmenoBanue

http://e.lanbook.com | JToctyn B DBC «Jlaub» ocyimecTBiiseTcst mo oropopy Ne695-7 ot
30.11.2011




http://znanium.com Hoctyn B ObC «ZNANIUM» ocymectasiercst mo goroBopy Nel86-
3BC ot 08.02.2012

8. IlepeueHp MHPOPMALMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 0OeCHeueHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedyeHp UCIOIB3yEeMOTr0 MPOTPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTo o0ecreueHus

Ne /1 HaunmenoBanue

He npenycmorpeno

8.2. IlepeueHp HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIBLHOTO MPOIIecca MO JUCIUILTAHE

[lepeyeHb WCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

JlexuMoHHas ayguTOpuUs

KomMmnbrotepHslii kacce

JIaGoparopus kadenps! 24

10. OueHouHbIe cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIluu
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEICTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTaIluN

By npomexyTO4YHOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpoOCOB K IK3aMEHY;
DK3aMeHAIMOHHBIC OMIICTHI,
3amaun;

TecTsl.

3aueT Cnucok BOMpOCOB;
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMITCTEHIIMH OOyJaronMMuUCs MPUMEHSeTcsl 5-0aiTbHas MIKaja OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas nmpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS




100-6ampHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI  YHUBEpPCUTETa,  IpaBUja
HUCITIOJIB30BaHUA KOTOpOI\/JI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIBbHBIM HOPMAaTUBHBIM aKTOM
['YAIL

Tabmuua 14 —Kpurepuu onieHKH ypoBHS chOpMHUPOBAHHOCTH KOMIETEHITHI

Or1eHKa KOMITETEHITUH

XapakrepucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PAKTCp (bopmp

— oOyuvaromuiics TJIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €r0 U3JIaracr;

— OIrpasACb Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JIMTCPATYpBhI,
TCCHO IPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTH'—IeCKOﬁ
JeATEIBHOCTBIO HAIIPABIICHNUS;

— yMeJsi0 00OCHOBBIBACT U apryMEHTHUPYET BbIIBUTaeMbIC UM UJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHas, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT ero, OIUpPAasCh Ha 3HAHUS OCHOBHOM
JUTEPaTypPHL;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HaIPaBJICHUSA;

— apryMEHTUPYET HAyIHBIC TIOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CICIMATU3UPOBAHHBIX TOHSITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUpAasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKaeT HeCYIIECTBEHHbIE OIUMOKN 1 HETOUHOCTH;

— UCTIBITBIBACT 3aTPYJHEHUS B IMPAKTUYECKOM IPUMEHEHUW 3HAHUU
HaIpPaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHU BBIBOJIOB U 0000IIEHNUI;

— YaCTUYHO BJIAJIEET CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyJaromuiicss He YCBOWJI 3HAUUTENbHOW YacTH MPOrpaMMHOIO
MaTepuaa;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH po0sIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHS,

— He QOpMYIUPYET BHIBOAOB U 000OLICHHI.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadimie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ko
Neo /it [Tepedyens BonmpocoB (3a1av) 1S IK3aMeHa A
MHIMKATOpa
1. OmnpeneneHue MojaepHU3alMu OuoTexHHueckol cucremsl | YK-1.3.3,

(BTC). OcnoBubie Buabl MonepHuzauuii bTC mno wux | [JK-4.3.1
HazHayeHuwo. Poas BTC.

2. OO6001ménHHas CTpYKTypHasi cxema OuoTexXHH4Yeckoil cuctemsl | YK-1.B.2
(BTC), e€ ocHoBHBIE s1emMeHThl. Buabl csizeii B BTC.

3. TexHuueckue 1eNnb U 3a7a41 MOJepHU3aMK OnoTexuudeckon | OIMK-1.3.1
cuctemsl (BTC).

4, OcCHOBHBIE  3Tambl MPOEKTHUPOBaHUA ©  MozaepHu3anuu | OITK-1.V.1

onorexanueckux cucreM (BTC). OO6oOménnas cxema
anroputMma npoektuposanus bTC.




5. Hasnauenue ¥ OCHOBHBIE I'PYIIIBI IAPAMETPOB TeXHUUYECKOro | OIIK-1.B.1,
3amanus (T3). [Ipumep T3. OIIK-53.1

6. AnmnapatHasi, aropuTMHYECKad, a"Hanutu4eckas, | OINIK-2.VY.1,
mporpaMMHas M METOJMYECKas  COCTaBIAOIIME B | OIIK-5.3.1
MoaepHm3anun  OmorexHuueckoi cuctembl  (BTC), wux
B3aMMOCBSI3b M 0COOCHHOCTH MPOCKTUPOBAHMSL.

7. VpoBHM HepapXuu IpU HPOEKTUPOBAaHMU OuoTexHuueckux | [1K-3.3.1,
cucreM (BTC). llpumep BbiOOpa HanpaBleHHs: MOJICPHU3ALMHK | OTTK-2.B.1,
BTC ¢ ucnosib3oBaHUEM HEPAPXUUYECKOTO TPUHIIUIIA. VK-13.3

8. buorexunueckne  cucrembl  (BTC)  guarnocruueckoro | [TK-3.3.1,
HazHaueHus. HMx ocHoBHble oaseMeHThl. IIpumep bBTC | OTIK-3.V.1
JUAarHOCTHYECKOr0 HA3HAYEHHUsI CO CTPYKTYpPHOM CXEMOH H
BHUJIaMH cBsizel. HanpasiieHHst MOJEpHU3ALUH.

9. buorexunueckne  cuctemel  (BTC)  rtepanesruueckoro | [TK-3.3.1,
HazHayeHus. Vx ocHoBubie omementsl. Ilpumep BTC | OTIK-3.B.1,
TEPANEBTUYECKOr0 HA3HAYCHHsI CO CTPYKTYPHOH CXEMOW W | yi-1.3.3
BHJIaMH cBsizel. HanpaBiieHHst MOJepHU3aLMH.

10. buorexunueckne  cucrembl  (BTC) gma  3amemenus | [1K-3.3.1,
YTpa4eHHbIX (QyHKIM opranusMa. VX OCHOBHBIE 3J€MEHTHL. | O[TK-5.3.1,
[lpumep BTC s 3amemenus yTpadeHHBIX (QYHKIMH | yEK-13.3
OpraHM3sMa cO CTPYKTYpHOM cXeMOW U BUJAMH CBsI3€H.
Hanpanenus MogepHHU3alUu.

11. Tpenaxépubie Ouorexnuueckue cucremsl (BTC). HUx | OIIK-5.V.1,
ocHOBHble dyeMeHThl. [lpumep Ttpenaxépnoit bBTC co | yK-1.3.3
CTPYKTYPHOM cxemMoM U Buaamu cBased. HampasieHus
MOJEpHH3ALIUN.

12. buorexunueckue cucremsl (bTC) ¢ 6uonorunueckoit ooparnoit | [1K-3.3.1,
CBs13b10. Bujtbl Guonoruyeckoit o6parHoit ceszu. O600mennas | [1K-3.3.1,
crpykrypHas cxema BTC ¢ Guonoruueckoii 0OpaTHOM CBS3H. | yK-1.3.3
I[Ipumep BTC ¢ Ouonornueckoil o0OpaTHOW  CBS3BIO.
HanpasiieHus MoiepHU3aLIMK.

13. IlepcniektuBHble I u3ydeHUs (usndeckue BenuuuHbl | OIIK-1.3.1,
OMOJIOTMYECKOTO OO0BEKTA, PETUCTPUPYEMBIE alapaTHOH -
Y4aCThI0 OMOTEXHUYECKOM CI/ICTEMI)I (BEFCIJ))}: 150:4 KJ‘IaCCI/I(l)EKaHI/ISI gﬁé_gi; 1
n npuMepsl. Ha3HaueHne  BXOOHBIX M BBIXOAHBIX o
npeodOpasosareneii B BTC. Cmocobsl u  ycTpoiicTBa
npeoOpa3oBaHusl M3MEHEHUS OMOPU3NUECKUX BEIUYUH B
ANEKTPUYECKUE CUTHAJIBI.

14, Ousuyeckue BO3ACHCTBHS, NEPCIEKTUBHBIE I IencTBUA Ha | OITK-1.3.1,
OMONOTMYECKHH OOBEKT MO CPENCTBAM AaMIApaTHOM YacTu | [[K-4.V.1,
ouorexnnueckoi cucrembl (BTC), ux xmaccupukamus U | OrIK-2.V.1
MIPUMEPBHI. Haznauenue BXOJIHBIX U BBIXOJTHBIX
npeoOpazoBareneit B BTC (gaTuukoB U aKTyaTOpOB).

CriocoObl W ycTpoiicTBa MNpeoOpa3oBaHUs HIEKTPUUYECKUX
CUTHAJIOB B (pU3MUeCKHe BO3/IEHCTBUSL.

15. Pons  amamoro-nmdpoBoro mpeoOpazoBanmst (ALIl) B | [TIK-3.3.1
MOJIEpHU3AIIUN OMOTEXHUYECKUX cucTeMax (BTC)
JMarHOCTHYECKOro Ha3HadeHus. OcHoBHbIe napameTpsl AL,

Tpedytonue yuéra npu npoekrupoBanuu bTC.

16. Pons  mmdpo-anamoroBoro mpeoOpazoBanust (LJAII) B | [TIK-3.3.1
MOJIEpHH3ALIN OMOTEXHUYECKUX cucTeMax (BTC)
TepaneBTHUeCKOoro Ha3HaueHus. OcHoBHbIe napameTpsl LIATI,

TpeOyrone yuéra npu npoexkrtupoBannu bTC.

17. Ha3nauenne # OCHOBHBIE HampabiieHHs MozepHu3anuu | [1K-3.3.1
OMOTEXHHUYECKUX CHUCTEM.

18. Bo3moxHocTH MOJEPHU3ALUA arrmapaTHoOu yactd | [IK-4.B.1,
ounorexanueckoit cucrembl (BTC). Ilpumep MopepHuzanuu | [IK-4.V.1




6noka annapatHoii yactu BTC.

19. Bo3MokHocTH MOJEpHU3aLUN nporpammuon | [1K-3.3.1
(anroput™Muueckoii) yactu ouorexaudeckoit cuctemsl (BTC).

[Tpumep MonmepHU3aLUU (PparMeHTa MpPOrpamMmbl (aIropuTMa)
BTC.

20. OcoOeHHoCTH TecTHpOBaHUs M ampoOanuu OuorexHudeckux | [1K-4.B.1,
cucreM (BTC). Ouenka >(hQekTHBHOCTH, HANEKHOCTH U | [[K-4.V.1,
cepuitHonpurogaoctu paspadorannusix bTC. [Ipumep. OIIK-3.V.1

Bompocsr (3agaun) aiis 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6ymmia 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Kon
Ne i/t [Tepedens BonpocoB (3amav) 11 3aueta / nudd. 3auera HHMKaTOpa

1. Jaiite onpeeneHne MoepHU3AIMY OMOTEXHUUECKON YK-1.3.3,

cuctemsl (BTC). I1K-4.3.1
2. [lepeuncnure ocHoBHbIe BUIbI MogepHu3auuu bTC no ux VYK-1.B.2
HA3HAYCHHIO.

3. N300pa3ute 0000IMEHHYIO CTPYKTYPHYIO CXEMY OIIK-1.3.1
Moaepauzaiuu bTC, onuinuTe €€ OCHOBHBIE 3JIEMEHTHI.

4. Pacckaxxute npo Bubl cBsizeit B bTC. OIIK-1.¥.1

5. OnuiuTe OCHOBHBIE ATalbl MPOoeKTUpoBaHusa U Moaepuuzauuu | OIIK-1.B.1,
OMOTEXHHUUYECKUX CHUCTEM. OIIK-5.3.1

6. Onumre 0000mEHHYI0 cXxeMy aaropuTma npoektupoBanus u | OIIK-2.V.1,
MoaepHuzanuu bTC. OIIK-5.3.1

7. PacckaxxuTe 00 B3aUMOCBS3U 1 OCOOEHHOCTSIX 11IK-3.3.1,
[IPOCKTUPOBAHUS allIapaTHOM, AITOPUTMUYECKOH, [IK-4.B.1,
AHAJIMTUYECKOM, TPOTPAMMHON U METOUYECKOMN OIIK-2.B.1
cocrapisironmx npu mogepuusaunu bTC.

8. Onumure ypoBHH UEpapXUH MPU IPOEKTUPOBAHUU U [K-3.3.1,

Mozaepuusanuu bTC. OIIK-3.V.1
9. [Tpusenure npumep onucanust bTC ¢ ucnonapzoBaHuem [IK-3.3.1,
HMEePAPXUYECKOr0 IIPUHIINIIA. OIIK-3.B.1

10. Onumnre BTC guarnocruueckoro Hasnauenus. Mx ocnosuble | 11K-3.3.1,
aneMeHThl. [IpuBenure npumep bTC nquarnoctuueckoro OIIK-5.3.1
HAa3HA4YEHMS CO CTPYKTYPHOM CXEMOW U BUJIAMH CBSI3EH.
HanpasiieHus MoiepHU3aLMy.

11. Onumure BTC tepanesrnueckoro HazHaueHus. x ocaoBubie | OIIK-5.V.1,
anemeHThl. [IpuBeaure npumep bTC TtepaneBTnueckoro [IK-4.Y.1
Ha3HA4YEHMS CO CTPYKTYPHOM CXEMOW M BUJIAMH CBSI3EH.
HanpasiieHus: MoiepHHU3aIIH.

12. Onumure BTC st 3amenienust yrpaueHHbIX (QyHKIUN [IK-3.3.1
opranusma. MIx ocHoBHbIe anieMeHTsl. [IpuBeaure npumep bTC | [IK-4.Y.1
JUIS 3aMEeILEeHUs] YTpaueHHBIX (YHKIUI opraHu3zMa co
CTPYKTYPHOM CXEMOM M BUAamMu cBsi3eil. Hampasienus
MOJIEpHU3AIINH.

13. Onummure TpeHaxEpHbIe OMOTEXHUYECKHE cucTeMbl. Mx [IK-4.B.1,
OCHOBHBIE 2J1EMEHTHI. [IpuBenuTe mpumMep TpeHaKEPHOU [IK-4.Y.1

OMOTEXHUYECKOIN CUCTEMBI CO CTPYKTYPHON CXEMOM U BUIaMU
cBa3el. Hanpasienus MoaepHU3anym.

[lepeyeHp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Tabmwmie 17.




Ta6mmma 17 — [lepedenn Tem i1 KypCOBOTO MPOSKTHPOBAHMS/BBITIOIHEHHSI KYPCOBOM paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHUS
3 KypCcOBOi1 pabOThI
Y4eOHbIM IIJIAHOM HE IPEeTyCMOTPEHO
Bonpockl i1 npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA

npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

y Koz
Ne n/nn ITpyMepHBIii TepeueHb BOIPOCOB Ul TECTOB
MHAMKATOpa
1. MoaepHu3anys TEXHUYECKOM CUCTEMBI 3TO. .. OIIK-1.3.1
2. Otnmnuune monepHuszauuu bTC oT TeXHUYECKON CUCTEMBI 3aKIII0YAETCS B OIIK-13.1
TOM, 4TO...
3. OcHoBHbIE HarpaByieHus: MoaepHusanuu bTC: VK-1.3.3
4. | CoBOKYIIHOCTb BCEX OOBEKTOB, N3MEHEHHE CBOICTB KOTOpbIX BiusieT Ha | YK-1.3.3
BTC, a Takxe Tex 00bEKTOB, UYbH CBOWCTBA MEHSIOTCS B pe3yJIbTare
MIOBE/ICHUS CUCTEMBI, 3TO:
5. IIpocreiias, HenenuMasi 4aCTh CUCTEMBI, OIIpEAEsIeMast B VYK-1.B.2
3aBUCHMOCTH OT 11esii nocTpoeHus u ananuza bTC:
6. | Komnonent BTC - 310! OIIK-1.3.1
7. | OrpannyeHue CUCTEMbI CBOOObI DIIEMEHTOB ONPEJEIISIFOT IIOHATUEM. .. OIIK-1.¥.1
8. CrocoOHOCTh CUCTEMBI B OTCYTCTBHH BHEIIHUX Bo3jencTBUi coxpanars | OINK-1.B.1
CBOE COCTOSIHUE CKOJIb YTOJIHO JIOJITO ONPEJEINISIETCS IOHITHEM. ..
9. | OObennHEeHNE HEKOTOPBIX MMapaMeTPOB CUCTEMBI B MapaMmeTpe Ooee OIIK-2.V.1
BBICOKOI'O YPOBHS - 3TO!
10. | CereBas CTpYKTYpa IPEACTABISIET COOOM. .. [1K-3.3.1
11. | YpoBeHb Hepapxuueckoi CTPYKTYpBbl, IpU KOTOPOM cucrema [IK-3.3.1
IIpe/ICTaBJIeHa B BUJIE B3aUMOACHCTBYIOUINX MTOJICUCTEM, Ha3bIBAETCHL. ..
12. | Kakoro Bujia CTpyKTYpbl CUCTEM HE CYIIECTBYET... I1K-3.3.1
13. | Kakas 3aKkOHOMEpPHOCTH MPOSIBIISIETCS B CHCTEME B MOSIBIICHUH Y HEE [IK-3.3.1
HOBBIX CBOMCTB, OTCYTCTBYIOIIUX Y 3JIEMEHTOB...
14. | CoBoKynHOCTh BCceX 0OBEKTOB, H3MEHEHNE CBOMCTB KOTOPHIX BiusgeT Ha | YK-1.3.3
BTC, a Takxe Tex 00BbEKTOB, UbH CBOWCTBA MEHSIOTCS B pe3yJIbTaTe
MIOBE/ICHUS CUCTEMBI, 3TO:

oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HON (OPMBI

Ne i/t

IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue
HHIUKATOPOB,

MaTepUaibl,  ONPEIENAIOIIAE  INPOLETYPHI
XapaKTepU3YIOIINX 3Tanbl (OPMUPOBAHUSA KOMIIETEHIUH,

OILICHUBaHUS
colepkarcs B

JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaronuxcs
I'VAIL

11. Meroauveckue ykazaHus s 00y4JaIOMUXCs IO OCBOCHUIO JUCITUTITMHBI



11.1. Meroauyeckue yKazaHWs [ OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE W3JIOXKEHHE ydeOHOoro marepuana. HasHadeHue COBpEMEHHOH JIeKIUU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpPOOJIeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMSA, HOBEWUIINX
JOCTHO)KEHUH Hay4yHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (QYHKUMHU. JIEKIUsl pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeIbHOE NPEACTaBIEHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

ITnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00yYaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYy4Y€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUU, YPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHE HOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TNpeAMETYy H
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIILIJIEHHUSL.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSITEIFHON PabOThI;

— TOJy4YyeHUE 3HAHUNW O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HayyuTbCs METOJUYECKH oOpadarbiBaTh MaTepuasl (BBIACIATH IJABHBIE MBICIU U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH HUX B  Pa3IMYHBIX
dbopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI ~MaTepuag MOJXKET COINPOBOXKAATHCS JIEMOHCTpAalUUEd CllalijoB U
UCMOJIb30BAaHUEM pA3laTOYHOIO MaTepuala IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK 110 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuara:

— JIEKIIMOHHBIM MaTepuan U3Jaraercs IpenojaBaTeIeM TPaJUuLMOHHBIM PEUYEBBIM
CHOCOOOM C IIMPOKUM MPUBJICUEHHEM CTYAEHUYECKOH ayIUTOPUM K MOCTAHOBKE U PEIIECHUIO
BOIPOCOB, N3Y4YaE€MBbIX 110 TEME JIEKIUU;

— JIEKIIMOHHBIN MaTepHai WIIIOCTPUPYETCS CXxeMaMu, Tpapukamu, TabaunamMu U T.1. B
BU/JIE TpapUUECKUX U 3JIEKTPOHHBIX N300paKeHUH.

11.2. Metoauueckue yKasaHHs I OOYdYaroOlIMXCsA IO y4acTHIO B ceMuHapax (we
npeodyCcCMOmMpPeHo YueOHbIM NIAHOM NO OGHHOU OUCYUNTIUHE)

11.3. Metoauueckue ykazaHUs sl OOYYaIOIIUXCS O TPOXOXKIACHHUIO MPAKTHUYECKUX
3aHSITUH

[IpakTHdeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3anuu y4eOHOTO
mpoIiecca, 3aKJIF0YArOIIasICs B BBITOJIHEHUH O0YJarOIIMMUCS TTOJT PYKOBOJICTBOM TIPETIOIaBaTEIs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EeIbl0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YueOHOMU
JTUCIUTITNHBI, MPUOOPETEHUS] YMEHUN U HaBBIKOB, OITBITA TBOPUYECKOM JCSITEIHBHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YJAIOIIErocs SBISETCS MPUBUTHE 00YUIAIOIIHMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU IEATENBHOCTH 110 U3YyYaEMOW TUCIUIIIIMHE.

[Tnanupyembie pe3ybTaThl IPH OCBOCHUH O00YUYAIOIIUMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKkpervieHWe, yriayOJeHue, pacliupeHue | JAeTau3alius 3HAHUW TPU pPElIeHUU
KOHKPETHBIX 3a]1ay;

— pa3BUTHE IIO3HABATENIBHBIX CIIOCOOHOCTEW, CaMOCTOSITEILHOCTH  MBIIICHHUS,
TBOPYECKON aKTUBHOCTH,;

— OBIAQJICHWE HOBBIMH METOJaMH U METOJUKaMU HW3YYCHHUS KOHKPETHOH y4eOHOI
JUCLHTIINHBI;



— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TOJTYYEHHBIX 3HAHUM JUIS
BBITIOJTHEHMS 3aJ]aHUI;

— olecrneueHne palMOHAIBLHOTO COYETaHHs KOJJICKTMBHOM W MHIUBUAYAJIHHOU (GopM
00yJeHUsI.

[IpakTuyeckne 3aHATUS JOJDKHBI OOECIeYMBaTh: OCBOCHHE HW3MEPUTEILHOW U
CHelManbHOM MEITEeXHUKHU, OBJIAZICHHE METOJaMM €€ MPUMEHEHUs, HKCIUTyaTalluy; BbIpaOOTKY
YMEHUH 1 HAaBBIKOB aHaJIN3a paOOTHI 3TOM TEXHUKH, PEIICHUS 3a/1a4, TPOU3BOJICTBA PACUETOB.

IIpakTHyeckue 3aHATHUS SBIIAIOTCS OCHOBHBIMM JUIs 3aKPEIICHHSI TEOPETUUECKUX 3HAHUM.
OTO0T BUJ y4eOHOI IEeSATENPHOCTH CTYIEHTOB MPHU3BaH (POPMHUPOBATH KYJIbTYpPY UX YMCTBEHHOTO
TPyZAa U CaMOCTOSITENIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHWH, HaBBIKOB, yMeHMH. Hanbonbumii
3 QEeKT 3TH 3aHATHUS MPHHOCIT TOTJA, KOTJa MPOBOIATCA ¢ ydueroMm auddepeHunpoBaHHOTO
[0JX0/1a K 00y4YaroUIMMcs, ¢ Y4€TOM UX CIIOCOOHOCTEH, C YMENbIM HCIOJIb30BaHUEM yYEOHBIX
nocoOuii, HaTYpPHBIX 00pPa3LOB, MOJIENIEH M CTEHOB, PA3IUYHBIX (OPM KOHTPOJIS JOCTUTHYTHIX
3HaHW, HaBBIKOB M YMEHHUH, UTO U OCYIIECTBISIETCS IIPU IPOBEICHUH 3aHATHUI.

[IpakTuyeckne 3aHATHS TPOBOAATCS METOAOM, TJIABHBIM COJIEPKAHHEM KOTOPOTO
SBIISICTCA TpaKTHUYecKass paboTa KaxJOro CTyAeHTa. B mensx KayecTBEHHOrO U IOJHOIO
BBITIOJIHEHHUSI YCTAHOBJICHHOTO OOBEMa pabOT MpH MTPOBEACHUHM 3aHATHH C MPUMEHEHHEM
MaTepHaJIbHBIX CPEJCTB yueOHas IpyIia JIeIUTCS Ha MOArpYIIb 4...5 yenoBex.

Kommiieke pemraeMpIX Ha MPaKTHUECKUX 3aHATUAX 337ad OXBATBIBACT Pa3lieibl (TEMbI),
HepevnciIeHHble B Ta0Jl. 4, a TakkKe B NepedyHe MpaKkTU4ecKux 3anad — Tadia. 20. ITo kaxmoii
3aJa4e K KOHILY 3aHSITHH CTYJCHTHI JIOJDKHBI C(OPMYITHPOBATEH BBIBOJIBI. BBIBOBI JOKHBI OBITH
YETKMMU U KPaTKUMM, CBA3aHHBIMU C IPOJEIAHHOM NpaKkTHYECKOM paboTON M IpOiIleHHBIM
JCKIIHOHHBIM MaTEPHUAIOM.

Heo0XoauMbIMH ~ CTPYKTYpHBIMU ~ 3JIEMEHTAMH  [PAKTUYECKOTO  3aHATHUS, KpOMe
CaMOCTOSITENIFHOW ~ JICATENIBHOCTH  CTYIEHTOB,  SIBIIIETCS ~ MHCTPYKTAaX,  IPOBOJUMBIN
npernojiaBaTeseM, a TakKe aHajliu3 M OLIEHKa BBIOJHEHHBIX pabOT M CTENEeHM OBJAJECHUS
3aIJIaHUPOBAHHBIMU YMEHHSIMU.

[TonroToBka mpernoaBaTens K IPOBEICHHUIO MPAKTHUECKOTO 3aHATUS BKIIOUACT:

— 1oabop BOMPOCOB, KOHTPOJUPYIOIIUX 3HAHUS M TOHMMaHUS OO0YyJaroIUMHCS
TEOPETUYECKOT0 MaTepraa, U3JI0KEHHOTO Ha JIEKIIUSIX U H3YYEHHOTO CaMOCTOSTENIBHO;

— BBIOOp TPUMEPOB, YIMPaKHEHHH, 3a/1a4, PEIIaeMbIX B XOJ€ MPAKTUYCCKUX 3aHATHH
JIOTMYECKUM IyTEM C TMOMOIIBI0 KOMIIBIOTEPHOTO MOJIEIMPOBAHUS MM H3YUEHUsS peabHBIX
CX€eM, 2JIEMEHTOB U Y3JIOB;

— TpenBapUTENbHOE  pEIICHHWE  NpeJlaraeMblX  YIPKHEHHWH, 33aJad  CaMHM
IpernoJiaBaTeseM;

— TIOATOTOBKY BBIBOJIOB M3 peIIaeMbIX 3ajlay, 3aKJIIOYEHHs 110 MpoiiieHHON Teme,
pa3pabOTKy UTOTOBOTO BBICTYILJICHUS;

— pacrmpenerneHue BpeMEHH 3aHATHI Ha 3alUIaHUPOBAHHBIEC ATarbl (MIOCTAaHOBKA 3a/1ad,
pelieHne, KOHTPOIb, 00CYXAeHue U T.1. )(

— 1oadop WIUTIOCTPATUBHOIO MaTepuana, CXeM, O0paslloB HM3Y4aeMbIX 3JIEMEHTOB U
Y3JI0B, a TaK)Xe MPOyMbIBAaHHE PALIMOHATIBHOTO HCIIOJIb30BAHMS [TOITOTOBJICHHBIX MaTepHAaJIOB.

HpaBa, OTBETCTBEHHOCTh U 00SI3aHHOCTH CTYyJACHTA:

1. Ha MMPAKTUYCCKOM 3aHATUU CTYACHT HMCECT IIPpaBO 3aJlaBaTb MPETIOAABATCIIIO
BOIIPOCHI MO COACPKAHWIO MU METOJAUKE BBIIIOJHCHHA 3aJaHUA U Tpe6OBaTB OTBE€Ta II0
CYLICCTBY 06paH.leHI/IH. OtBert npenoaaBareyid  OOJIKCH OBITH JOCTAaTOYHBIM  OJIA
IMOHUMAaHHA CTYACHTOM 3aJlaHUus H o0ecreueHnsT ero pa6OTLI Ha 3aHATHHU B IIOJTHOM
o0BeEME U ¢ HaaJacXallluM KadyC€CTBOM.

2. CrTyneHT MMeeT MpaBO Ha BBINIOJHEHHWE PabOTHl MO OPUTHHAIBLHOW METOJIUKE C
COTJIACHsl TIPETIOIaBaTelIsl — P O€3yCIOBHOM COOIIIOICHIH TpeOOBaHUl 6€301MacHOCTH.
3. CryneHT 00s13aH MpUOBITH Ha TMPAKTHUUECKOE 3aHATHE BO BPEMs, YCTAaHOBJICHHOE

pacrucaHueM, 1 ¢ He0OXOJUMOM MOATOTOBKOM K 3aHATHIO.



4, B xone 3aHATHI CTYIEHTHI BEAYT HEOOXOAMMBIC 3aUCH (MPOTOKOJ MCCIICIOBAHUMN ),
IIoAroTaBJINBAKOT HHCBMeHHLIﬁ OTYCT.
5. CTyZIeHT HECeT OTBETCTBECHHOCTH:
- 32 IIPOILYCK 3aHATHUSA 10 HEYBAXXUTEIbHONU IIPUYMHE;
- HEIOJATOTOBJICHHOCTH K paboTe;
- HapylUICHHE MMPaBUI 0E30MaCHOCTH;
- [OpYy MMYIIECTBA U HAHECCHHUE MaTepUaIbHOIO yiepoOa j1adopaTopuu.
6. B mporiecce oTBera o pesynbraTtaM padOThl CTYACHT JOKEH:
- MPOJIEMOHCTPUPOBATH 3HAHME METOIMKHU BBITIOJHCHHUS IPAKTHUYECKOH paboOThl U
UCTIOJIb3yEeMOT0 000PYI0BaHUS;
- yMeTh cJelaTh BBIBOJBI W3 TMOJYYCHHBIX B IMPOIECCE BBINOJHEHUS PaOOTHI
pE3yJIbTaTOB.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

I'padmyeckuit marepuan — cxembl, rpapuku, Tabiuia, KaKk WU TEKCTOBBIM MaTepua
OTYETa, MOKET BBITOJIHATHCS:

—  TpPaJMIIMOHHBIM CIIOCOOOM — C MOMOIIIBIO ITIAPUKOBOM PYUKH, KapaHAalIen u T.1.;

— aBTOMAaTU3MPOBAHHBIM CIOCOOOM — C MpPUMEHEHUEM TpadUUYecKUX M IeYaTaIoIIUX
ycTpoiicTB BbiBOa DBM.

YcnoBHble 0003HAY€HHUs SJIEMEHTOB, Y3J0B Ha CXeMaxX JOJKHBI COOTBETCTBOBATH
TpeOOBaHUSAM JCHCTBYIOIUX HOPMATUBHBIX JJOKYMEHTOB.

Otuer 0 paboTe AOMKEH OBITh MPEIOCTABICH B YCTAHOBJICHHBIE CPOKU, OTOBOPEHHBIE C
MPEINOJABATEIIEM.

Ha cobecenoBanme co CTyOeHTOM, Ha 3allUTy €ro OT4YeTa MpenojaBaTellb OTBOAMT
HEO0OXOAUMYIO YaCTh BPEMEHH M3 ITPOBOIMMBIX 3aHSTUH.

[To pesynapTatam cobecemoBaHusl (3alIUTHl OTYETAa), MO KA4eCTBY MPEIOCTABIIEMOTO
OoTYeTa, MO TMOHMMAHHWIO CTYJEHTOM I M CYTH TPOJCIaHHOW pabOThl MpernojaBaTelb
OIICHUBAeT paboTy CTYJEHTA, MOJIb3YSACh OAIbHON CUCTEMOU olleHKH, TpuHAToi B ['YAIL

Meronuueckue yKazaHud N0 TMPOXOXKICHHUIO MNPAKTHYECKUX 3aHATHH HMEITCS B
AIIEKTPOHHOM BHUJIE B 0a3e JOKaIbHON KOMITBIOTEpHOU ceTu Kadeapsl 24.

11.4. Meroauueckue ykazaHusi A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot (ne npedycmompeno yueoHviM NAAHOM RO OAHHOU OUCYUNIUHE)

11.5. Metoauueckue ykasaHUs JUid OOy4aroIMXcs 10 MPOXOXKIACHUIO KypCOBOTO
IPOCKTHPOBAHUSI/BBIMOJIHEHHST KYypPCOBOH PabOThI (He npedycmMompero yueOHublM NIAHOM NO
OaHHOU Oucyuniume)

11.6.

11.7. Meroauueckue yKazaHus JUIsi 0Oy4YarOIIMXCs MO MPOXO0XKIESHHIO CAMOCTOSITEIbHOM
paboThI

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YJAIONUIUIiCS BBIMOJHAET PaboOTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOyvaronuxcsi 1Mo 3a04HOM ¢dopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBITTOTHEHHUST CaMOCTOSITEIBLHON paboOTHI, y 00ydaromerocss (popMUPYETCs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUs
U HaBBIKM B YCBOCHHWH W CHUCTEMAaTH3allMM TPHOOpETAaeMbIX 3HAHWN, OOECIIEYMBAET BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, TOMOTaeT IOJYYUTh HABBIKH TOBBIIICHHS
po)eCCHOHAIBHOTO YPOBHSI.

MertoauyeckUMH ~ MaTepuallaMH,  HampaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSASBIISFOTCS:



—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;
— METOAMYECKHE YKAa3aHUs IO BBIIOJHEHUIO KOHTPOJBHBIX PadoT (Ui 00ydaromumxcs
10 3204HOM (hopme 0OyueHHs).

11.8. Meroauueckue yKa3zaHUs Ui OOy4aroIIUXCS MO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAaEMOCTHM IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISIEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHHBAHUSA XO/a OCBOCHUS
JUCLUIUIMHBI.

KoHTponbs BhINONIHAETCS MyTeM olpoca B yCcTHOM ¢opme. Ompoc npoBOgUTCA 10
BOIIpOCaM JIEKIIMOHHOTO MaTepuasa, MPOYUTAHHOIO K MOMEHTY OIIpOCa, M BBIIOJHEHHBIX K
3TOMY MOMEHTY J1a0OpaTOPHBIX padoT. Pe3ynbTaTsl (GPUKCHUPYIOTCS B BHJE ~3aueT’, “He3adeT’” U
OyIyT yYMTBIBAThCS MPU IMPOBEACHUM IPOMEXYTOUHOM aTTecTannu. KoanuecTBo KOHTPOJIbHBIX
TOYEK — TpU. B ciydyae HeBBINOJHEHMS W/WIM HEyclemHON cnauu 3 u Gojee 1a00paTOPHBIX
pabot, oOyuarommiics, Py yCIEIIHOM MPOXOXKACHUU MPOMEKYTOUHOW aTTECTAIlUN, HE MOXKET
MOJIYYUTh aTTECTALIMOHHYIO OLEHKY BbIIIE "Yy0BIETBOPUTEIBHO".

11.9. Meroauueckue ykazaHus i OOYYarOLIUXCS M0 MPOXOXKAECHUIO MPOMEXYTOUYHOM
aTTECTaLUU.

IIpomexxyrounass  arrectanuss  oOyyarolIMXCsl  HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTATOB 00y4deHMs MO JucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (¢opMa OLEHKM 3HaHHH, MOJYyYEHHbIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCeH AMCUMUIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOUW pabOThI, CHOCOOHOCTH
IPUMEHATh MX Ul PELICHHs NPAKTUYECKUX 3ahad. ODK3aMEH, KaK IPaBWJIO, MPOBOJIUTCS B
MIEPUOJ HK3aMEHALlMOHHOM CECCHM M 3aBEpIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOJyYEHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHON TUCUUIUIMHBI B LIEJIOM UM IPOMEXYTOUHas (110 OKOHYaHUH CEMECTpPA) OLIEHKA 3HAHUMN
00y4aromuMcsl 0 OT/AENbHBIM pa3jiesiaM JAUCHUILIUHBI ¢ aTTECTAllMOHHON OLIEHKOM «3auTeHO»
WIH «HE 3aU4TEHO».

— aud@epeHunupoBaHHbIl 3auyeT — 3T0 (¢GopMa OLEHKHM 3HAHWH, NOJyYEeHHBIX
00y4aromuMcs MpU U3YYEHUHU TUCLMILIMHBI, IPU BBITOJIHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
paboT, HAYYHO-HCCIEA0BATEIBCKUX pAOOT U MPOXOKIEHUU MPAKTUK C aTTECTAIIMOHHON OIIEHKON
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBLHO.

Cucrema OLEHOK IpH IPOBEIECHUU TNPOMEXKYTOUHOM aTTeCTalMd OCYLIECTBISIETCS B
COOTBETCTBUM C TpeboBaHusMu [lonokenuit «O TeKyleM KOHTPOJIE YCIEBAEMOCTH U
MPOMEXYTOUHOM arTectauuu cTyAeHToB ['YAII, oOydarommxcs 1Mo mporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIIEHKM KadecTBa Y4eOHOW paboTh
cTyneHToB B ['YAIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




