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Annoranus

Huctunmmaa  «IIpoexktupoBanue, paspaborka u wuccienoBanue POC» BXoauT B
0o0pa30oBaTeNbHYI0 MPOrpPaMMy BBICHIETO OOpa30BaHHS IO HAMPABICHHUIO MOATOTOBKH/
cnennanbHocTH 11.05.01 «PagmosnekTpoHHblE CUCTEMBI M KOMIUIEKCBHD» HAlpaBICHHOCTH
«PainodIeKTpOHHBIE CUCTEMBI Nepenauu nHdopManumy. JucuumanHa peanusyercst kadempoi
«Ne24y.

JucuuminHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITCTCHITUHN :

YK-2 «Crnoco0eH ynpaBisiTh IPOEKTOM Ha BCEX ATAIAX €ro KU3HEHHOT'O K

OIIK-3 «Cmoco0eH K JIOTHYeCKOMY MBIIIICHUIO, OOOOIICHHUIO, MPOTHO3UPOBAHUIO,
MOCTaHOBKE MCCIIEOBATEIbCKUX 33/1a4 U BHIOOPY MYTEHl UX JOCTUKEHHS, OCBOCHUIO padOThI Ha
COBPEMEHHOM HM3MEPHUTEIHLHOM, JUATHOCTHYECKOM U TEXHOJOTHYECKOM 000pyIOBaHUH,
UCIONIB3YEMOM  JUISl  pEIIeHUs pa3IUYHbIX HAY4YHO-TEXHHYECKHMX 3a7ad B o0iactu
PaMOdIIEKTPOHHON TEXHUKU U MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHII»

OIIK-5 «Cnoco0GeH BBIMOJTHATH  OIMBITHO-KOHCTPYKTOPCKHE PAbOTBI € y4eTOM
TpeOOBaHUI HOPMATHUBHBIX JOKYMEHTOB B OOJIAaCTH PAJMORIEKTPOHHOH TEXHUKA U
MH(OPMaIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI»

OIIK-6 «CnocoOeH y4yuThIBaTh CYIIECTBYIOLIME U IEPCHEKTUBHBIE TEXHOJIOIMU
MIPOU3BOJICTBA PAIMOIIEKTPOHHOM anmnaparypbl MPU BHIMOIHEHUH HAYYHO-HCCIEA0BATEIbCKON U
OTBITHO-KOHCTPYKTOPCKUX padoT»

OIIK-7 «CrnocobeH pemarh CTaHAapTHBIE 3aAaud MPOoGeCCHOHATbHOU AESTETbHOCTU C
MPUMEHEHHUEM COBPEMEHHBIX METOJIOB MCCIIEIOBAHUS M UH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI»

Conepxkanue AUCIUIUIMHBI OXBAaTHIBAET KPYI BOIPOCOB, CBS3aHHBIX C COBPEMEHHBIMHU
METOJJaMU  MPOCKTHPOBAHMS, OCHOBAaHHBIMM Ha CHUCTEMHOM IOAXOJA€ K IOCTPOCHHIO
PaAMO3TIEKTPOHHBIX CUCTEM M KOMILJIEKCOB; C COBPEMEHHBIMU 33Jja4aMH, TI0IX01aMH, METOaMH1
aHaiM3a W cuHTe3a PD cucTeM, MOKa3aTeNns MU KadyecTBa PagUOdJICKTPOHHBIX CHCTEM,
MIPOrpaMMHBIMU CPEJICTBAMH MPOSKTHPOBAHMUSL.

[IpenogaBanue AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cienyromue QopMbl OpraHu3aluu
yaeOHOro mporiecca: JIEKIHUU, J1abopaTopHble pabOThI, CAMOCTOSITEIbHAS padoTa CTyJeHTa,
KOHCYJIbTAIIHH.

[Tporpammoit AUCHUTUIMHBI TPEAYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCTIEBAEMOCTH, POMEKYTOUHASI aTTecTals B (hopMe IK3aMeHa.

OO6miast TpyAO€MKOCTh OCBOCHHS JUCIHUIUIMHBI COCTABISET 8 3a4ETHBIX €AUHUIl, 288
4acoB.

S3bIK 00yueHus IO JUCHMIIUHE «PYCCKUH »



1. TlepedyeHp MmIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS IO TUCITUTUINHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
-  MOJy4YeHHE OOYyYarOUIMMKCS HEOOXOMUMBIX 3HAHWW, YMEHHA M HABBIKOB B 00JIACTH
CTYJEHTaMU COBPEMEHHBIX METO/I0B IPOEKTUPOBAHUS, OCHOBAHHBIX HA CHCTEMHOM IOJXO0/e
K TIOCTPOCHUIO PAJUODJIEKTPOHHBIX CHCTEM M KOMIUIEKCOB, a TakKe B 00JIACTH BBIOOpA
MOJIX0JI0B, METO/IOB aHa/IM3a U cuHTe3a PO cucrem;
- O3HAKOMJICHHE OOYYalOIIMXCS C TOKa3aTelissMA KadecTBa PaJMONICKTPOHHBIX CHCTEM,
MIPOrPaMMHBIX CPEJICTB IPOEKTUPOBAHUS PAUOAIEKTPOHHBIX CUCTEM U KOMILJIEKCOB;
- MPEeAOCTaBJICHHE BO3MOXHOCTH OOYYAIOIIMMCS Pa3BUTh U MPOJEMOHCTPHPOBATH HABBIKH B
obnactu coopa, 00pabOTKH, aHAIIM3a M CHCTEMATH3allMd HAYYHO-TEXHUYECKON nH(pOpMaIuu
10 TEMaTUKE MUCCIICIOBAHMS, UCIIOJIb30BAHUH JJOCTHKCHUI HAYKH, TEXHUKU U TEXHOJIOTHH.
1.2. JlucuuiuinHa BXOAMWT B COCTAaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTPaMMBbI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. IlepedeHb muaHUPyEMbIX pPe3yIbTaTOB O0YUEHHUS MO JUCIUILIUHE, COOTHECEHHBIX C
IUTaHUpYeMbIMH pe3ynbratamu ocBoeHus OIT BO.
B pesynbrate u3yueHus AMCHMUILIUHBI OOydarolUics AOKEH 00danaTh CleAyIOIUMU
KOMIICTCHIIMSIMY WJIM WX 9acTsaMu. KOMIETCHIINY W WHIWKATOPHI MX JIOCTHXKECHUS TIPUBEICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHKCHHS

Kox u
Kareropus (rpynna) Kon n HaumeHoBaHre HHIUKATOpa
HanMEHOBaHIE
KOMIIETEHIINN JTOCTHKEHUS] KOMIIETEHIIAN
KOMIIETEHIIU
VK-2 Cnocoben VK-2.3.1 3HaTB 3Tambl )KU3HEHHOT'O [IUKJIA
YHuBepcaibHbIe YOPaBJISITH IPOEKTOM | MPOEKTA; 3TAIbl pa3pabOTKU U peain3aluu
KOMIIETEHIINU Ha BCEX dTalax ero MIPOEKTA; METOJIbI Pa3pabOTKH U

JKHN3HCHHOI'O IUKJIa

YIPABJICHUS IPOEKTAMHU

Ob6menpodeccuoHanbHbIe
KOMIICTCHIINU

OIIK-3 Crnocoben k
JIOTUYECKOMY
MBILIEHUIO,
0000111eHHTO,
POTHO3UPOBAHHUIO,
IIOCTaHOBKE
UCCIIeI0BaTEIbCKUX
3aJ1a4 U BBIOODPY
IyTeN uX
JOCTIOKEHUS,
OCBOCHMIO pabOoThI Ha
COBPEMEHHOM
U3MEPUTEIIBHOM,
JTMarHOCTUYECKOM U
TEXHOJIOTUYECKOM
000pyI0BaHUH,
UCTIOJIb3yEeMOM JIJISt
pEIICHHSI Pa3InIHBIX
HaYYHO-TEXHHUYECKUX
3aja4 B 00J1aCTH
Pauo3IeKTPOHHON
TEXHUKA U
UH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI

OIIK-3.3.1 3HaTh METO/IbI peIlICHUA 3a/1a4
aHaJM3a U pacueTa XapaKTEePUCTHK
PaANO3JIEKTPOHHBIX CUCTEM U YCTPOMCTB C
MIPUMEHEHUEM COBPEMEHHBIX CPEJICTB
U3MEPEHHUS U POEKTUPOBAHUS

OIIK-3.B.1 B1aneTsr HaBLIKAMHU
MCIIOJIb30BAaHUS METOJOB PELIECHUs 3a/1a4
aHaJIM3a U pacueTa XapaKTEePUCTHK
PaANOAJIEKTPOHHBIX CUCTEM U YCTPOUCTB

O6menpodeccrnoHanbHbIE

OIIK-5 Crnocoben

OI1K-5.3.1 3HaTh OCHOBHBIE METObI




KOMIIETEHINH BBINOJIHATH OIBITHO- | IPOEKTUPOBAHMSI, UCCICIOBAHMS U

KOHCTPYKTOPCKHE 9KCIUTyaTaluH CIEIHATbHBIX

paboThI ¢ yueToM paziuOTEXHUYECKUX CUCTEM

TpeOoBaHUI OIIK-5.Y.1 ymeTb npUMEHSThH

HOPMAaTUBHBIX UH(POPMALMOHHBIE TEXHOJIOTMH U

JIOKYMEHTOB B MH(POPMAIIMOHHO-BBIYHCIUTEIbHbIC

oOnactu CHCTEMBI AJIS PEIIEHUS] HAy4YHO-

PaIMO3IEKTPOHHOW | MCCIIE0OBATENBCKUX M MTPOSKTHBIX 33]a4

TEeXHUKU U panno31eKTPOHUKU

UH(POPMAIMOHHO-

KOMMYHHKaIIMOHHbBIX

TEXHOJIOTUI

OIIK-6 Cnocoben

YYUTHIBATh

CYLIECTBYIOILUE U

NEPCIEKTUBHBIE

TEXHOJIOTUU

IIPOU3BOJICTBA OIIK-6.3.1 3HaTh COBpEMEHHbIE TEHECHIINH
OobuenpodeccuoHaNbHbIe | PaIUO3TEKTPOHHON | pa3BUTHUS JIEKTPOHUKH, U3MEPUTEIBLHON U
KOMITETEHIHH anmaparypsl pu BBIYMCITUTEIILHON TEXHHUKH,

BBINOJIHEHUH UH(POPMALIMOHHBIX TEXHOJIOTUH

Hay4yHO-

UCCIIe10BaTEIbCKON

Y OIBITHO-

KOHCTPYKTOPCKHUX

pabor

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-7 Cnocoben
pemarh CTaHAapTHHIC
3aa4un
npoQeCcCHOHAIBHON
JIEATEIBbHOCTH C
MIPUMEHEHUEM
COBPEMEHHBIX
METO/IOB
UCCJIEI0BAHUS U
MH(OPMaLIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJOTHI

OIIK-7.B.1 Bnagers HaBBIKAMU
obecnieueHus HHHOPMALIMOHHON
0€e30I1aCHOCTH

2. Mecro auctuminasl B cTpykType OI1

I[I/ICI_II/IHJ'II/IHS. MOXCET 6a3I/IpOBaTBCH Ha 3HaHUAX, paHCC HpI/I06peTCHHLIX O6y‘laIOIJ_[I/IMI/IC$I
IMPpU U3YUCHUH CIICAYIOINX JUCHUIIIINH:
—  «OCHOBBI KOHCTPYUPOBAHUA M TCXHOJIOTMU TMPOU3BOACTBA PAJUOIJICKTPOHHBIX

CPEeICTBY;

— «OCHOBBI KOMITBIOTCPHOT'O MPOCKTUPOBAHUA PATUOIJICKTPOHHBIX CUCTEM

— «Pagnoa0KalOHHbBIE CHCTEMBI H KOMILIEKCHI»;

— «POC nepenaun naGopmaum;

— «PD cucreMbl M KOMIUIEKCHI YITPaBICHUS;

— «PagmoHaBUTalIMOHHEIE CUCTEMBI U KOMIIJICKCBI»,

— «PD OMOTEXHUYECKHUE CUCTEMBIY.




3HaHUs, TMOJyYECHHbIE NPU HU3YYEHUHU MaTepuana JaHHOM NUCLUMIUIMHBI, UMEIOT Kak
CaMOCTOSITEIIbHOE 3HAUYCHHE, TaK U MOTYT HCIIOIb30BaThCS MPU N3YYECHUHU APYTHX JUCITUTIINH:

— « POC B Megunune u OMOIOTHNY;

— « HcnplTanus u texuuueckas skcruryatanus POCy.

3. OOBEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOMH
paboTHI 1O TUCHUIUTHHE (M pacipele]ICHHe dTOW TPYJOEMKOCTH IO CEMEeCTpaMm) MPeICTaBICHBI B
Tadiuue 2.

Tabmunua 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHbI

. TpynoemMkocTh o cemecTpam
By yueOHol paboThl Bcero NoO Nol0
1 2 3 4

Oowan mpyooemKocma oucCyunIuHbL, 3/ 88 4/ 144 4/ 144
3E/ (4ac)
AyoumopHnuie 3anamus, BCEro vac. 119 68 51
B TOM YHCIIE:

nexmu (JI), (gac) 68 34 34

npakTudeckue/cemunapckue 3anarus  (I13),

(dac)

naboparopusie padbotsl (JIP), (dac) 51 34 17

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 72 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 97 40 57
Buo npomesxicymounoi ammecmayuu: 3ayer, OK3.
madd. 3ager, sk3amen (3auer, Judd. 3au, 3, JK3.
DK3.*%) K.

P} o
IIpumedanue:  kaHaMAATCKHI SK3aMeH

4. CopepxaHue AUCIUIUINHBI
4.1. PacnpeneneHue TPyTOSMKOCTH JTUCITUIUTAHBI IO pa3/ieiiaM U BUIAM 3aHSITHIMA.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh IPUBEIEHBI B Ta0IuUIIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Jlexrum | 113 (C3)| JIP KII CPC

Pazgensl, TeMBI TUCITUTIMHEI (uac) (qac) (49ac) (qac) (qac)

Cemectp 9

Paznen 1. PaanosnekTpoHHas cuctemMa ¢ TOUKH
3pEHUsl CUCTEMHOIO aHAJIN3A.

Tema 1.1. Cuctemnas uepapxus komriekca POC
IIPY IPOEKTUPOBAHUM PAJHOIEKTPOHHBIX
CUCTEM

Tema 1.2. AHanu3 npoiiecca MpOEeKTUPOBAHMUS.
HcTopus npoextuposanus POC

14 16 20

Pazpen 2. Oramsl mpouecca NpOEKTUPOBAHUSA
Tema 2.1. D1armsl pa3paboTKu

Tema 2.2. CHCTEMOTEXHUYECKOE POEKTUPOBAHNE
Tema 2.3. CXeMOTEXHUYECKOE IPOEKTUPOBAHNE
Tema 2.4. KOHCTPYKTOpPCKOE MTPOEKTUPOBAHUE
Tema 2.5. TeXHOIOTHYECKOE NPOECKTUPOBAHUE

20 18 20




HUroro B cemectpe: ‘ 34 ‘ ‘ 34 ‘ ‘ 40

Cemectp 10

Pasnen 2. Drarsl rpolecca NpOeKTUPOBAHUS

Tema 2.6. KOHCTpYKTOpCKasi AOKYMEHTALUS 12 7 20

Paszmen 3. ABTOMaTu3aIuu IpoLeccoB
MPOEKTUPOBAHUS

Tewma 3.1. OcHOBHBIE OTIpe/ieNICHUs], HA3HAYCHHUE U
MPUHIIUIIBI CHCTEM aBTOMATHU3HUPOBAHHOTO
MPOSKTUPOBAHHUS.

Tema 3.2. Texnuueckue U TporpaMMHbIE
CpeICTBa aBTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHMUS.

22 10 37

Htoro B cemectpe: 34 17 57

Hroro 68 0 51 0 97

4.2. CopaepkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHSITHIM.
ConeprkaHue pa3/ieioB ¥ TEM JICKIIMOHHBIX 3aHATHI IPUBEACHO B TAOIHIIC 4.

Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH
1 PaIII/IOSJIeKTpOHHaH CHUCTCMaA C TOYKHU 3pCHUA CUCTCMHOI'O
aHaJIM3a.

Tema 1.1. Cucremuas uepapxus komiiekca POC npu
HIPOEKTHUPOBAHUU PATUOIEKTPOHHBIX CUCTEM

Cucremnas uepapxus komiuiekca POC, mociaenoBarenbHOCT
stanoB npoekTupoBanus POC. CTpyKTypHbIe

CXEMBbI. Y CTpOCTBa, HAIPUMED MepPeIaTUNKU, IPUEMHUKHU, U UX
OTHCaHMsI, IPEACTaBICHHbIE ()YHKIIMOHAJIbHBIMU U
NPUHLIMIIHAIBHBIMU cXxeMaMu. DyHKIIMOHAIbHBIE Y3761, OPO 1
KOMIIOHEHTHI. M3/1€11s1 HU311Eero ypoBHS, HCXOIHBIE UIIU
0a30Bble 2JIeMEHTHI. TaKTUKO-TeXHUUECKHUE TPeOOBaHMS;
TEXHUYECKHE XapaKTepUCTUKH. CBSA3b PalMOIIEKTPOHUKH C
JPYTMMH 00JIaCTSIMU HAYKU U TEXHUKU

Tema 1.2. Ananu3s npouecca npoexktuposanus. Mcropus
npoektupoBanust POC

Onpenenenue NOTpeOHOCTH, OTIPeIeIEHUE 11U, HaydHbIe
uccienoBanus, GopMynHpoBKa 3a/1aHusl, GOPMUPOBAHUE UIEH,
BbIpabOTKa KOHIENIMUH, aHAIN3, SKCIIEPUMEHT, pelIeHue,
IIPOM3BOJICTBO, pacrpeaeneHue, norpednenue. [pornenypa
cunte3a JC. JIeBATh 3Tall0B UCTOPUUECKOTO Pa3BUTHS
koHcTpyKuuii POC.

2 Oransl npolecca MPOSKTUPOBAHMSL.

Tema 2.1. Dramnbl pa3paboTKH.

B3anMoOTHOIIEHNST MEXY 3aKa3UYMKOM, Pa3paboTUUKOM U
usroroButeneM. HayuHo-uccnenonarensckas pabora (HUP),
OTBITHO-KOHCTpYKTOpcKas padora (OKP). Texuuueckoe 3a1anue
(T3). Craguu pazpabotku IC: TEXHUUECKOE TPETIOKECHHE,
ACKU3HBIN MPOEKT, pabovas KOHCTPYKTOPCKAs TOKYMEHTAIHS
Tema 2.2. CucTeMOTEXHUYECKOE TPOEKTHPOBAHHUE.

AHaJIN3 TAaKTUKO-TEXHUYECKUX TpeOoBaHuil. OnpeeneHue




OCHOBHBIX MIPUHITUIIOB (pyHKIIMOHUpOBaHus. Pa3zpaboTka
CTPYKTYPHBIX CXEM.

Tema 2.3. CXxeMOTEXHHUYECKOE IMTPOEKTUPOBAHUE.

Pazpabotka ¢yHKIIMOHAIBHBIX cxeM. PazpaboTka
MPUHLUIIAATIBHBIX CXEM.

Tema 2.4. KOHCTpYKTOpCKOE IPOEKTHPOBAHHUE.

Br16op dopmel. KommonoBka. Pazmenienre 31eMEHTOB CXEM.
TpaccupoBka COEAUHEHHIA.

Tema 2.5. TexH0JIOrH4YECKOE NPOCKTUPOBAHHUE.

Pa3zpaboTka MapuipyTHO# U ONepalmOHHON TEXHOJIOTHH.
Pa3paboTka ocHacTKH.

Tema 2.6. KoHCTpyKTOpCKast JOKyMEHTaLUs

Ornpenenenue, Lenyu U 3aJa4u cranaaprusanuu. Kareropuu un
BUBI cTaHAapToB. Kitaccudukanms n o603HaueHne
roCyapCTBEHHBIX

crangaptoB. Ctpykrypa ECKJI, ocHOBHBIE mTos10xkeHus1. Buib
U3/IeNINi U KOHCTPYKTOPCKUX JOKYMEHTOB. KOMIIIIEKTHOCTh
KOHCTPYKTOPCKHUX JIOKYMEHTOB U TPeOOBaHUsI, IPEABIBISIEMBIC K
HuM. [IpaBuiia cocTaBiIeHUSI TEXHUYECKUX YCIIOBUM. YYET,
XpaHeHue 1 0OpalieHne KOHCTPYKTOPCKON JOKYMEHTAIIHIH.
KoHcTpykTopckas JokyMeHTalus 1Ji1 aBTOMaTU3UPOBAHHOTO
npoektupoBanus. Ctpykrypa ECII/I. Bunbl nporpamm u
MIPOTrPaMMHBIX TOKYMEHTOB

3 ABTOMAaTH3allMU IPOLECCOB IPOESKTUPOBAHMUS

Tema 3.1. OcHOBHBIE OIIpe/IeTICHNs, HA3HAUYCHUE U IPUHITUIIBI
CUCTEM aBTOMATU3UPOBAHHOI'O IPOEKTUPOBAHUS.

CymnocTs ¢pyHkronupoBanus coBpeMeHHbix CAIIP.
ABTOMaTH3a1us onepanuii 00padoTku nHpopMauuy u
MPOLIECCOB YIPABIIEHUS UCTIOIb30BaHUEM HH(POPMAIIH HA BCEX
CTausIX NpOoeKTUpOoBaHUs. OCHOBHbIE BU/bI TUIIOBBIX OMepanuil
00paboTku nHGOPMAITUU: TIOUCK U BBEIOOP M3 BCEBO3MOXKHBIX
MCTOYHUKOB HYXHOW MH(OpMaLlMK; aHAINU3 BIOpaHHOMN
uH(OpMalKK; BBIIIOJHEHUE PACUETOB; IPUHATHE MPOEKTHBIX
pelieHuit; opopMIIeHHE TPOEKTHBIX PELIeHUI B BUAE, y100HOM
JUIS AajbHEHUIIEero NCIOoIb30BaHUs (Ha MOCIEYIOIINX CTaIUsIX
IIPOEKTUPOBAHMSI, ITPU U3TOTOBIEHUH WJIN DKCIUTyaTalluH
W3JIEeTHs).

Tema 3.2. TexHnuyeckue v NporpaMMHBIE CPEACTBA
aBTOMATU3UPOBAHHOT'O NMPOEKTUPOBAHMUSI.

Tunosast cxema nporecca aBTOMaTU3UPOBAHHOTO
npoektupoBanust POC. Knaccuduxaius npoekTHbIX 3a7a4
pemaeMsbIx B mpouecce npoektuposanus POC. Ctpykrypa
CAIIP, maTemaTnueckoe oOecrieueHre, TUHIBUCTUICCKOE
oOecrieyeHue. SI3bIKN TUAIOrOB X Pa3HOBUIHOCTH U THIIBIL.

4.3. Ilpaxtuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IHIIE 5.

Ta6m/1ua 5-— HpaKTI/I‘-ICCKI/IC 3aHATUA U UX TPYJOCMKOCTb

No
Ne Tembl TPaKTHYECKUX . | TpymoemkocThb,
. @DopMBI TPAKTUIECKHUX 3aHATHI pazznena
/T 3aHATUH (dac)
JTUCIIHIT




JIMHBI

Y4eOHBIM MJIaHOM HE MPEayCMOTPEHO

| |

Bcero

4.4. JlabopatopHble 3aHATUS

Tewmbl 1aG0paTOPHBIX 3aHATUN U UX TPYIOEMKOCTb NPUBEACHBI B TabIuUIE 6.

Tabnuua 6 — JlabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

No
11\/@11 HaumenoBanue 1a00paTOpHBIX paboT prn?:;vgocn, I;fclllf;r?
JIUHBI
Cemectp 9
MoenupoBaHy€e JIMHENHBIX TACCUBHBIX LIETIEN 8
CuHTEe3 1 UCCIIeIOBAaHHNE CBOMCTB NAaCCUBHBIX (HIIBTPOB 8
CHHTE3 U UCCIIeIOBAHNUE CUCTEM Nepeauu TaHHbIX 8
Cemectp 10
MojenupoBaHre HEIMHEUHBIX IETei 9 2
CHHTE3 U UCCIIeIOBAHNE KAaHAJIOB MEepelavuM TAHHBIX 9 2
ABTOMATU3UPOBAHHOE CTPYKTYPHOE NPOECKTUPOBAHUE 9 3
Bcero 51

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOM PabOThI
VY4eOHbIM MJIaHOM HE IPEIYyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJaroUIxcs

Buapl camocTosiTenbHON paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbel camocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

Bua camocrositensHOM paboTh BICIZEO’ Cemectp 9, uac Cemectp 10, gac
1 2 3 4
M3y4eHne TeOpeTHUECKOro MaTepuana
30 35
nucuuruHel (TO)
Kypcosoe npoektupoBanue (KII, KP)
Pacuetrno-rpadpuueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
IToaroToBKa K TEKYyIIEMY KOHTPOJIIO 10 2
ycneBaemoctu (TKVY)
Jomamrnee 3ananue (J13)
KonTponbubie pabotsl 3a0uHnKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU
atrectrauuu (I1A)
Bcero: 97 40 57




5. TlepedyeHb y4eOHO-METOINIECKOTO O0ECTICUeHUS
JUISL CAMOCTOSTEITLHON PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOIMUECKNE MAaTepHaIbl Il CAMOCTOSITEIIBHON paboThl OOYYArOMIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[lepeueHb EYATHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBEIeH B TabmuIle 8.
Ta6ymia 8— [lepeueHb MeYaTHBIX U AJIEKTPOHHBIX YYCOHBIX U3JaHUN

HIndp/ KommuecTBo 9K3eMILTSIPOB B
URL a p ec bubnuorpaduueckas ccpiika oubmoreke
/P (KpOMe 2JIEKTPOHHBIX IK3EMILISIPOB)

621.396 - O | bakanos, I'. ®. OCHOBBI KOHCTPYMPOBAHUS U 50
15 TEXHOJIOTHH PaHOIIEKTPOHHBIX CPE/ICTB:
yue0. mocobue aisi CTyAeHTOB By30B / [, .
bakanos, C. C. Coxkoios, B. 10.
CyXx0J10JIbCKUH ; IO pel.

N. I'. Muponenko. — M.: M3a. neHtp
«Axagemus», 2007.

621.395.7 — | Anekcees E. b. u ap. [IpoexktupoBanue u 90
I179 TEXHHYECKAsT IKCILTyaTaIus UPPOBBIX
TEJIEeKOMMYHUKAIIMOHHBIX CUCTEM U CETEH:
yuebHoe nocoodue. M3nanue nmeer rpud
YMO no o6pa3oBanuio B o01actTu
tenekommyHukanmit/ITox pen.: B. H.
IN'opnuenko, M. C. Tseperkuii. - M.:
["opstuas nunus - Tenekom, 2008.

621.395.7 — | ABTOMaru3anus MpoOEKTUPOBAHUS 50
A35 PaaNO3TIEKTPOHHBIX CPEACTB: YueOHoe
nocodue mist BY30B./ O.B.Anekcees,
A.A.T'onoskos, N.1O. ITusoBapoB u

ap.: [lox pen. O.B.Anekceea. - M.: Boicias
mkoJa, 2000.

621.39-0 75 | OcHOBBI TOCTPOEHUS 50
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM U CETEHl:
yueOHUK i BY30B/ TIOJ pel.
B.H.I'opauenko u B.B. Kpyxmanesa- M.:
I"opstuas nmuamst —Tenekom, 2004.

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»
[lepeuenn AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(OPMAaLIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCIMILIMHBI
npuBesieH B Tabmuue 9.

Tabmuma 9 — IlepedyeHp OSIEKTPOHHBIX OO0pa30OBaTENbHBIX PECYpCcOB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»
URL anpec HanmenoBanue

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHI1
8.1. [lepedyeHp MporpaMMHOTO OOECIEUEHHUs, HCIOJIb3YyeMOro MpU OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca MO AUCIUIIIUHE.




[lepedeHp UCTIONB3yEMOT0 IPOTPaMMHOT0 oOecrieueH s rpecTasieH B Tadbaure 10.

Ta6mmma 10 — [Tepedyenp mporpaMMHOT0 oOecriedeHuUs

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. [lepeuenr  WHGOPMAIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HCIOJNB3YEMBIX  TIpH
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne /1 HaunmenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHYECKast 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOMUMOW I  OCYIIECTBIICHUS
00pa3zoBaTeNbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeICTaBlIeH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

JlexumoHHas ayIuTOpUs

2 | KomnbroTepHslii Kilacc

10. OueHouHbIe CpesICTBA Ul IPOBEACHUS IPOMEKYTOYHOM aTTeCTalluu
10.1. CocTraB OLIEHOYHBIX CpPEACTB JJIsl MPOBEACHUS MPOMEXKYTOUHOW aTTECTALUU
oOyyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OLEHOYHBIX CPEJCTB JJIsl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Buj npoMexxyTouHO# aTTecTanuu IlepedyeHb OLIEHOUYHBIX CPEJICTB
DK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
DK3aMeHaIOHHbIE OUJIETHI;
3amaun;
TecTsl.

10.2. B kauecTBe KpHUTEpHEB OLEHKH YPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHMS)
KOMITETEHIIMI O0OYyJaloUIMMHCs TIPUMEHSETCsT 5-0ayuibHasi MIKaja OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KOoTopasi mpuBeJeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast  ImIKajJa  MOJYJIBHO-PEHTHMHIOBOM  CHCTEMbl  YHHBEpPCUTETa,  IpaBHIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or1reHKa KOMITETEHITUHN

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ajuIbHas MIKana PaKTep (bopmup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— OIIpasACb Ha 3HaHUA OCHOBHOH M HOHOHHHTCHBHOﬁ JINTCPATYPBhI,
TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUSA C HpaKTquCKOfI

«OTIIMYHO»
(Ga4YTCHO»




OI11eHKa KOMIIETEHITNNA

5-0ajuIbHAs IIKaIa

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIUI

JESITEIIbHOCTHIO HAIPABIICHHS;

— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;

— cBOOOJIHO BIIaJICET CUCTEMOM CIIeUaTN3UPOBAHHBIX TTOHSITHH.

(XOPOLIO»
(Ga4uTCHO»

— 00yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPpaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAaHUS C MPAKTHYECKON AESITETHbHOCTHIO
HAIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIQJICET CHCTEMOM CICIIMATN3UPOBAHHBIX TOHITHA.

«YAOBJICTBOPUTCIIEHO»
<Ga4YTCHO»

— o0yy4aromuiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepual,
M0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPaATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKN U HETOUHOCTH;

— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHM
HaIPaBIICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE [TOJI0KEHMUS,;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJIC€T CUCTEMOM CeIMaTu3UPOBAHHBIX MOHITHA.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics HE YCBOMJ 3HAUUTEIbHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOMYCKAeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH NP
PAacCMOTPEHHU TPOOJIEM B KOHKPETHOM HAIPABICHHH;

— HCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM NIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTHPOBATh HAYYHbIC MTOJIOKCHHS,;

— He QOpPMYJIHUPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEpUAIIbI.
Bonpocs! (3agaun) as 3K3aMeHa npeicTaBiIeHbl B Ta0uie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

No /it [Tepedyenn BOmpoCcoB (3a71a4) sl 9K3aMeHa

1 Jaiite onpenenenns nousaTuil «PICy, «mpouecc NpOEKTUPOBAHUSY.

2 HasoBute npu3Haku, NpUCyIue CI0KHON CUCTEME.

3 JlaiiTe XapaKTepUCTUKY KaKIOMY U3 J€BSATH 3TAllOB HICTOPUUECKOTO
pa3BuTHs KOHCTpyKuuidi POC

4 Ha3zoBute 1 oXapakTepu3yiTe OCHOBHBIE 00J1acTH Hcnoib3oBaHus POC

5 OOBsicHUTE CBA3b PATUOIEKTPOHUKH C JPYTUMH 00JaCTAMU HAYKH U
TEXHUKHU

6 [TpuBeauTe MpUMEpPHl HEPAPXUIECKOIN CTPYKTYPBl TEXHUUECKUX 00BEKTOB,
ux
BHYTPEHHUX, BHEITHUX U BBIXOJIHBIX IaPaMETPOB

7 [Touemy npoexkTHpoBaHNE OOBIYHO UMEET UTEPAIIMOHHBIN XapakTep?

8 Ha3oBure ocHOBHBIE CTaANM IPOEKTUPOBAHUS TEXHUYECKUX PO cucrem.
Yemo0yCI0BIE€HO MPOTOTUIHPOBAHHE?

9 JlaiiTe XapaKTepUCTHKY TAlOB JKU3HEHHOT'O IIMKJIa TPOMBIIIIIEHHON
POJIYKIIHH.

10 OcobenHoctr KOHCTpyKuuu POC

11 DJIEKTPOMAarHuTHasi COBMECTUMOCTb PaMOCPEACTB




12 [IpocTpaHCTBEHHBIN XapakTep pa3menieHus: copeMeHHbIXx POC Ha 6opTy
00CITy’)KnBaeMbIX 00beKTOB. OCOOCHHOCTH KOHCTPYHPOBAHHUS

13 TakTUKO-TeXHUYECKUE XapakTepucTUku POC pa3nuyHOro Ha3HauyeHUs

14 O dexruBnocts PIC. Ilokazarenu 3¢ heKTHBHOCTH

15 Kommexkcupoanue POC

16 [Tpobnema cinoxuoctu POC u HageXKHOCTD

17 Ynpomenue cxem POC. Co3nanne MmaTeMaTH4eCKUX MOJIeeh

18 Kputepun ontumuzannu POC

19 OcobenHocty 1HQpoBoro npuHIHna noctpoenus POC

20 [TpyurHBI UHTEHCUBHOTO PAa3BUTHUS aBTOMATHU3UPOBAHHOTO MPOCKTUPOBAHUS
B PaJIN03JIEKTPOHUKE

21 I1saTh ypOBHEN aBTOMATU3UPOBAHHOTO MpoeKTupoBanusi POC

22 Maremaruueckoe obecneuenrie CAIIP. CtpykTypa MaTeMaTHYECKOTO
obecrnieyeHus

23 Wudopmanmonnoe obecneuenue CAIIP

24 ITporpammuoe obecnieuenue CAIIP

25 Texuuueckoe obecrneuenne CAITP

26 OcHOBHBIE 3Tanbl ABBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS IJIEKTPOHHBIX
CXeM

27 CoBpeMeHHbIe IPOrpaMMHbIE TAKEThI, Ucnoiib3yemblie B CAIIP
CXEMOTEXHUYECKOTO MPOSKTUPOBAHUS

28 KoHCTpyKTOpCKHE TOKYMEHTHI U UX KJIACCHU(UKAIIHS

Bompocsr (3amaun) st 3aueta / mudd. 3auera npepacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) nis 3auera / qudd. 3adera

Ne i/m ITepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera

Y4eOHBIM IITaHOM HE MPEAYCMOTPEHO

[lepeyeHp TeMm [UIi KypCOBOTO TPOCKTUPOBAHUS/BBHINOIHEHUS KypCOBOH pabOTHI
npescTaBieHsl B Tadmuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
- KypcOBO# pabOThI

Y4eOHbIM IJIAHOM HE MPEAYCMOTPEHO

Bonpockl s mpoBeneHHS MPOMEXYTOUYHOM aTTecTallud B BHJIE TECTHPOBAHUS
npeJcTaBiIeHbl B Ta0uie 18.

Tabnuna 18 — IlpuMepHbIil nepeyeHb BONPOCOB Jis TECTOB

Ne n/mt ITpriMepHBIii ITepeueHb BOIPOCOB VISl TECTOB

He npenycMmoTtpensl

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00yd4eHus1, TpeICTaBICHBI B TaOmIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No i/t [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnueckue  MaTepuasbl,  ONPEACIAIOIIAE  NPOLEAYphl  OLEHUBAHUSA
MHAUKATOPOB, XapaKTepU3YIOLIUX JTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJIEp)KaTrcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTUpyHOIIUX MOPAJOK U HPOLEAYPY




IPOBEICHUS TEKYILEro KOHTPOJIsS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCcTaluy 00ydaromuxcs
I'VAIL

11. Meronuveckue yka3aHus JJIsi O0YYaIOUIMXCs TI0 OCBOCHHUIO JHCIUTUINHBI
(Huoice npugoosamcs pekomeHoayuu no cocmasiienuto 0aHHo20 pasoeia)

11.1. MeTonuueckne yKa3aHUs JJIsI OOYYalOUIUXCS TI0 OCBOCHHIO JICKIIMOHHOTO
MaTepuana (eciu npedycMompeHo Y4eOHbiM NIAHOM N0 OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3Hay€HUE JIEKUMOHHOIO Marepuajga — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOoe W SICHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHne COBpEMEHHOH JIEKIMH B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TpPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEUIINX
JOCTHKEHUI HaydyHOU MbIcIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METO/I0JIOIHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (GYHKUIMHU. JISKIUs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LENbHOE MPEJCTaBIEHUE O TUCIUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMU.

[InaHnupyeMble pe3yibTaThl IPU OCBOSHUU 00YYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHE MNpOo(ecCHOHATBHO-IEIOBBIX  KAauecTB, JIOOBU K  TNpeaMeTy U
CaMOCTOSTEJIbHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOsIBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEIFHON PabOThI;

— TIOJy4YyeHUE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKaMIINe TObL;

— HAY4YUTbCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTH U
MOJIO)KEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3IMYHBIX
bopMynupoBKax);

— TOJIyd4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JEMOHCTpalMed CIaijoB U
UCTOJIb30BAaHUEM DPA3aTOYHOIO MaTepuala IpH HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETbHBIX TEMATUK I10 IUCHUIUINHE.

CrpyKTypa nNpefocTaBieHus JEKINOHHOIO MaTepuaa:

— TexcT Iexnnii;

- @opMysl;

— HMnmocrtpanuu.

11.2. Metonuueckne ykazaHusi s OOydaroIIMXCS MO YYacTHIO B CEMHHapax (eciu
npedyCcCMOmMpPeHo YueOHbIM NIAHOM NO OGHHOU OUCYUNTIUHE)
He npexgycmorpeHo.

11.3. Meronnyeckue ykazaHus A OOYyYarOIIMXCS IO MPOXOKICHHUIO MPaKTHYECKHX
3aHITHH (eciu npedyCMoOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)
He npenycmoTtpeHo.

11.4. Meronnyeckue yka3zaHus Uid OOYYarOIIMXCS MO BBINOJHEHUIO JTAOOPATOPHBIX
paboT (eciu npedycmompeHo yueOHbiM NIAHOM NO OAHHOU OUCYUNTUHE)

B xone BeimonHeHus 1a0oOpaTOpHBIX pPabOT oOydaromuUics MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydaromerocs.



Brimonnenue 1abopaTOpHBIX PabOT COCTOUT W3 IKCIEPUMEHTAIbHO-TPAKTHUECKON, pacueTHO-
AHAJIMTHYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51abopaTtopHBIX padoOT 0O0y4YaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoi ydeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTIeYnBAIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— [pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKaxX JaHHOW JUCIMILIMHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JIeTaln3alus TEOPEeTHMYECKUX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH [0 NU3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIbHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3ananue u TpeOGoBaHMS K IPOBEACHUIO J1a00PATOPHBIX paboT

JlaGoparopHble 3aHATHUS MPOBOASTCS MOCHE YTEHHUS JIEKUUH, NAIOUUX TEOpPETHYECKHe
OCHOBBI ISl X BBIMOJMHEHUs. J[OTyCKaeTcs BBITIOTHEHNE JTA00PATOPHBIX 3aHATHHA 10 MPOYTECHUS
JIEKIUN C LeTbl0 00JerdyeHus: U3y4yeHus TEOPETUUECKOro Marepualia mpu HAJTIWYUKM OMHCAHHMA
paboT, BKJIIOYAIOIIMX HEOOXOAMMBIE TEOPETUYECKUE CBEACHUS WM CChUIKM HAa KOHKPETHbBIE
yueOHbIe U3JIaHus, COAepKAILKE ITH CBEICHUS.

OcHoBaHMEM I ITPOBEICHUS J1a0OPATOPHBIX 3aHATHUH 110 AUCLUIIIIMHE SBIISIOTCA:

- IporpaMma yueOHOM JUCIUIINHBL,

- pacnicaHue yueOHbIX 3aHATHH.

JlaGoparopHble 3aHSATHS JODKHBI MPOBOJUTCS B CHEIUAIU3UPOBAHHOW JTaboparopuu,
COOTBETCTBYIOILIE CAaHUTApHO-TUTUEHUYECKUM HOpPMaM, TpeOOoBaHUSAM O€30IacCHOCTH U
TEXHUUYECKOH 3cTeTnke. MarepuanpHoe obecredeHre JOMKHO COOTBETCTBOBATh COBPEMEHHOMY
YPOBHIO MPOBEACHUS IKCIEPUMEHTA B 00JacTU PagUOCUCTEM U KOMILUIEKCOB YIPAaBIEHUS, YTO
obecnieunBaetcs kadenpoit 24.

KonmgecTtBo 000pyIOBaHHBIX JTAOOPATOPHBIX MECT JOJDKHO OBITh HEOOXOTUMBIM JIS
JTOCTHIKEHUS] TIOCTABIICHHBIX IleNiell 00ydeHus M JOCTATOYHBIM JUIsl oOecredeHus 00ydaeMbIM
yCII0OBUN KOM(POPTHOCTH.

Bo Bpemst 1aGopaTOpHBIX 3aHSATUH JOJDKHBI COONMIOJAThCA MOPSJIOK M JTUCHMIUIMHA B
COOTBETCTBUU C NPaBUJIAMH I0JIb30BAHUSI TaHHOW 1abopaTopueit.

[IpenoaBaTens UMEET MPABO ONPENENATh CO/IEpKaHKe JJAOOPATOPHBIX PabOT, BEIOMPATH
METOJIbl U CPECTBA MPOBEACHUS J1a00PaTOPHBIX UCCIIEOBAaHUM, HanboIee MOJHO OTBEYAIOIINE
UX 0COOEHHOCTSIM M 00eCIieynBalOIINe BBICOKOE KaueCTBO yueOHOTO Mpolecca.

[IpaBa, OTBETCTBEHHOCTh U O0S3aHHOCTH CTYJIEHTA.

1. Ha naGopaTopHOM 3aHSATHM CTYIEHT MMeEeT IpaBO 33JaBaTh MHpenojaBaTento U (WiIH)
71a00paHTy BOIPOCHI MO COAECPHKAHUIO U METOAMKE BHIIIOJHEHHUS paboThl U TpeOOBATh OTBETA 10
cyuiectBy oOpamieHus. OTBeT mpernojaBaTens JOKeH 00ecreuyuBaTh BBIIOJHEHHE CTYIEHTOM
paboThl B TEUEHHE 3aHATHSA B MOJHOM OObEME U C HAJUIEKAIMM KaueCTBOM, OTOBOPEHHBIM B
METOAMYECKUX YKa3aHHUAX 110 MPOBEACHUIO Ja0OpaTOPHBIX PadoT.

2. CTyaeHT MMeEeT IpaBO Ha BBINOJHEHHE JAOOpPaTOpHOM padOThl MO OPUTMHAIBHON
METOMKE C COIJIacusl MpernoAaBaress M IMOoJl ero HaJ30poM - MpH Oe3yCIOBHOM COOJIOJCHUN
TpeOoBaHuUl 6€30M1aCHOCTH.

3. CryzeHT wuMeeT IMpaBO BBINOJIHUTH JAOOPAaTOPHYI paboTy, MPOMYIIEHHYIO IO
YBa)XUTEIbHOM MPUYKHE, B YAChl, COTJIACOBAHHBIE C IIPETIOAaBaTEIEM.

4. CryneHt o0s3aH TpuUOBITH Ha JAa0OpAaTOPHOE 3aHATHE BO BpEMs, YCTAHOBIIEHHOE
pacnucaHveM, U ¢ He0OX0IUMOM MTPEABAPUTEIILHON MTOATOTOBKOM.

5. K BbINOJHEHHIO J1a0OpaTOpHOW pPabOThl JOMYCKAIOTCA CTYAEHTHI, IOATBEPIUBIINE
FOTOBHOCTh B 00beMe TpeOOBaHUM, COJEpKallMXci B METOIMYECKMX YKa3aHHUSIX K
nabopaTopHOil paboTe U (WIM) B YCTHBIX IPEABAPUTENbHBIX YKa3aHUIX MpernojaBaTesl.




6. B xone nmaGopaTOpHBIX 3aHATUN CTYAEHTHl BEAYT HEOOXOIMMBIE 3alliCH, COCTABISIOT
MACbMEHHBIA OTYET (ITPOTOKOJ UCCIICIOBAHUN).

7. CTyAeHT HeceT OTBETCTBEHHOCTb:!

- 32 MMPOILYCK J1a0OpaTOPHOTO 3aHATHS 10 HEYBAXKUTEIBHON PUUHHE;

- HEMIOITOTOBJICHHOCTH K JIaopaTopHOii paboTe;

- HECBOEBPEMEHHYIO C/1auy OTYETOB O J1a00paTOpHOIl paboTe U UX 3aIIUTY;

- IOpYy UMYILECTBA U HAHECEHHE MaTepHalIbHOTO yiiepba JadopaTopuu.

8. B mporiecce 3aluThl CTYIEHT JA0JKEH:

- TPOJEMOHCTPUPOBATh 3HAHHE METOAWKHU BBINIOJHEHUS paboThl W 000pyIOBaHUA,
HCIIOJIb3YEMOr0 B paboTe;

- YMETh MHTEPIPETUPOBATH MOIYUYECHHBIE B IPOLIECCE BHIMOIHEHUS paOOThI PE3yIIbTaTHI.

Crpykrypa u dhopma oTyeTa 0 1abopaTopHOM paboTe

OTtuer mo nabopaTopHOl PabOTE COCTABISETCA KAKIBIM CTYIEHTOM HHIMBHIYaJbHO,
a1n00 BO3MOKEH IO COIIACOBAaHHUIO C MpernojaBaTesieM OOMIMIM OTY4eT - MOATpYHmnou u3 2-3
CTY/ICHTOB.

[Ipu odopmiiennn otueTta 1o abopaTopHO paboTe B OTYETE JOJKEH OBITH odopMieH
TUTYNBHBIA JUCT, npuHATOro B ['YAII 00pa3ma, NOmKHBI OBITH NMPEICTAaBICHBI B YKa3aHHOU
MOCIIE0BATEIHHOCTH CIEAYIOIIUE Pa3/Ieibl:

1 Lens paboThI;

2 CxeMbl YCTaHOBOK;

3 [lopsiioK MM METO/IMKA BBIIOJHEHUS paOOThI;

4 Pe3ynbTaThl BHIMOJTHEHHBIX U3MEPEHUI;

5 O6paboTKa pe3ysIbTaTOB IKCIICPUMEHTA;

6 AHanu3 pe3ysabTaToOB U BBIBOJBI IO padoTe.

TpeboBanus K 0OpMIICHHIO OTYETA O JaOOpaTOpHOM padboTe

I'padmyeckuit MmaTepual mpencTaBiIseTcs B BHIE TaOIUI, TPpaQKOB, CXEM H MOXKET
BBITIOJIHSATHCS, KaK M TEKCTOBBIA MaTepuajl OT4YeTa:

- TPaJIMLINOHHBIM CIIOCOOOM — LIAPUKOBOM PYyUKOMH, KapaH1alloM;

- aBTOMaTH3UPOBAHHBIM CIIOCOOOM - C PUMEHEHUEM rpapUUecKUX U MeyaTaroInx

ycTpoiicTB BeiBOAa DBM.

YcnoBHbIE 0003HAUEHUS TOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM JIEHCTBYIOIINUX
HOPMATUBHBIX JTJOKYMEHTOB.

OT4er H0KEeH OBITh IPECTABIICH K 3alllUTE BO BPEMS CIIEAYIOIIEro 1ab0paTopHOTO
3QHSITHSI WU B HHIMBUyaTbHBIC CPOKH, OTOBOPEHHBIE C IPEIo/IaBaTeieM. 3a BpeMst
71ab0paTOPHOTO 3aHATHUS MPEToIaBaTelb OLEHUBAET paObOTy CTyIEHTAa MyTEeM IIPOBEPKHU OTYETA U
€ro 3amuThl (codeceoBaHus).

11.5. Meronnyeckue ykazaHus JUIsi OOydarolUMXCsl MO TPOXOXKIEHUIO KypCOBOTO
IPOEKTHPOBAHUS/BBINOIHEHUST KYpCOBOW palOThI (eciu npedycmMompeno yueOHviM HAAHOM NO
O0auHOU oucyuniuHe)

He mpenycMoTpeno

CTDVKTVDa MOSCHUTEILHOM 3aIMMCKHU KYPCOBOI'O HDOCKTa/ Da6OTLI
He npenycmotpeno

TDe6OBaHI/I${ K Od)ODMJ'ICHI/IIO MOSCHUTEIbHOM 3alMMCKHU KYPCOBOT'O HDOCKTa/ Da60TBI
He npenycmotpeno

11.6. Meronuyeckue ykazaHus IJs 00y4aroMIMXCcs MO MPOXOKICHHIO CaMOCTOSITENEHOM
paboThI



B Xoze BBINOTHEHHS CAMOCTOSITENFHONW pabOThl, 0OyUYarOMIMNCS BBHIMONHAET padoTy 1o
3aJaHUI0 ¥ TP METOJMYECKOM PYKOBOJICTBE IPEIoaBaTelisi, HO 0e3 ero HEemOCPEACTBEHHOTO
YYaCTHSL.

Jlns oOyuaromuxcsi o 3a04HOM (hopme OOydeHHs, caMOCTOSITeIbHAs padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpornecce BBINONHEHHSI CaMOCTOSATENbHON paboThl, y oOydaromierocsi (popMHupyeTcs
nenecooOpasHoe MmIaHupoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHM M CHUCTEMAaTH3aIlMU NPUOOPETaEeMbIX 3HAHUH, 0OECrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOydYeHHs, TOMOTaeT IOJYYUTh HABBIKH TOBBIIICHHS
poecCHOHATBHOTO YPOBHSL.

MetoauyeckuMH ~ MaTepuallaMH,  HampaBSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00y4aIOIIMX CSISIBIISTIOTCA:

—  y4eOHO-METOINYECKUN MaTepHall 1o TUCIHUILINHE;

— METOJIMYECKHE yKa3aHUS I10 BBIIOJIHEHHUIO KOHTPOJBHBIX paboT (Uit 00ydarommxcs
10 3a049HOU (popme oOydeHHs ).

11.7. Metonuyeckue yka3aHus [ OOy4arolIMXCs IO MPOXOXKICHUIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpEAyCMAaTpUBAEeT KOHTPOJb KadyecTBa 3HAHUI
00ydJarouumxcs, OCyIIECTBISIEMOTr0 B TEUCHHE CEMECTpa C IIEJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
TUCIHIIINHEL

11.8. MeTtoauyeckue ykazaHus i OOy4YaOLIUXCS MO MPOXOXKICHUIO MPOMEXKYTOYHON
aTTeCTallUH.

[Ipomexyrounas  artectanus  OOydalOIIUXCS ~ MpeAycMaTpUBaeT  OIICHHBAaHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJbTaTOB OOYy4eHHS 1O AUcCHUIUIMHE. OHA BKIIIOYAET B
cebs:

— 9K3aMeH — (opma OILEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIECCe
W3YYCHUS BCEH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHONW PabOThI, CIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUs NMPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEepUOJ, IK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTALMOHHOM OIIEHKOW «OTIUYHOY,
«XOPOLIOY, «YAOBIETBOPUTEIHLHO», «HEYIOBIETBOPUTEIHHOY.



Jluct BHeceHUs1 U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECIIETO
A3MEHEHHUS

ConeprkaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapol

Iommuce
3aB.

kadempoit




