MMHHUCTEPCTBO HAVKH U BLICIIEIO OBPA3OBAHMSI POCCUNCKOM
OEIEPALIMU
(henepaibioE rocyAPCTBEHHOE ABTOHOMHOE 0GPA30BATENBHOE YUPEHIEHHE BBICIIETO
obpa3oBaHus
"CAHKT-NIETEPEYPI CKWI I'OCY IAPCTBEHHBIN YHUBEPCUTET
ADPOKOCMHYECKOI"O ITPUEOPOCTPOEHMS"

Kadempa Ne 21

YTBEPXIAIO
PykoBomuTens 06pa3oBaTenbHOM IPOrpaMMBl

JIOLL,K.T.H.

Jlucr cornacopanusi paGoueit NporpaMMb! THCHHITIHHLL
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JLT.H.,TIPO(. A.0. Kpsauko
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H.A. I'nankwmii
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JION.,K.T.H., 0L, H.B. Mapkosckas
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OnrorexHuka

HaumenoBauue
OnTHKO-3NIEKTPOHHBIE IPUOOPH! H KOMILTEKCHI
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l'ox npuema 2024

Canxkr-Ilerepbypr-20 2 &

(ROIKHOCTD, y4. CTeNeHb, 3BaHile) (W nara) (nmnupanst, hamumis)



AHHOTAIMA

Huctumnuna «CAD-texHONmorum» BXOAWT B 00pa30BaTEIbHYIO MPOTPaMMy BBICIIETO
0o0pa3oBaHUsl — TPOTPaMMy MarucCTpaTypbl MO HANPABICHUIO TOJTOTOBKH/ CHEIHATBHOCTH
12.04.02 «OnroTexHHKa» HamnpaBIeHHOCTH «ONTHKO-3JIEKTPOHHbIE MPUOOPHI M KOMIUIEKCHI».
Hucnurnnuna peanusyercs kadenpoit «Ne2 1.

JlucuuiuinHa HauesneHa Ha (P OpMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIMX KOMIIETECHIIUMA!

VYK-1 «CrocobGeH ocCylecTBIATh KPUTHUECKUHM aHaJIW3 MpOOJIEMHBIX CHUTyaluil Ha
OCHOBE CUCTEMHOT0 110/IX0/Ia, BEIpabaThIBaTh CTPATErHIO JEHCTBUI

VK-2 «CrocobeH ynpaBiasTh IPOEKTOM Ha BCEX ATalax €ro >KM3HEHHOTO IIUKIIa»

VYK-3 «CnocobGeH OpraHu3oBbIBaTh M PYKOBOJWUTH PAOOTON KOMAaHIBI, BbIpaOaThIBast
KOMaH/HYIO CTPATEruI0 AJIs1 JOCTH)KEHUSI TIOCTABJICHHOM LIETIN»

OIIK-1 «CrocobeH mpeacTaBiIsTh COBPEMEHHYIO HAyYHYIO KapTHHY MHUPA, BBISBIIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh MHpoOieMbl, (OpMyIHpoBaTh 3aJayd, ONPEAENATh MyTH HX
pelieHuss M oneHuBaTh 3(H(PEeKTUBHOCTH BHIOOpPAa M METOJOB MPABOBOM 3alUTHI PE3yJIbTaTOB
MHTEJUICKTYaJIbHON JEATENbHOCTH C YYETOM CHEHU(PHUKH HCCICNOBAaHUN Uil pa3paboTKu
ONTUYECKOIN TEXHUKH, ONTUYECKUX MATEPUATIOB U TEXHOJIOTHH ONTHYECKOrO IPOU3BOJICTBAY

OIIK-3 «Cnocoben nmpuoOpeTaTh U UCIOJIB30BATh HOBBIC 3HAHUS B CBOCH MPEIMETHON
o0nacT Ha OCHOBE WH(OPMALMOHHBIX CHUCTEM U TEXHOJOTHM, MpeiiaraTb HOBbIE WIEH U
HOJIXO/Ibl K PEIICHUIO HHXEHEPHBIX 3aaW»

CopepxaHue NUCUUIUIMHBI OXBaThIBA€T KPYI BOIIPOCOB, CBSI3AHHBIX C C IMOJATOTOBKU
MarucTpaHTOB B OOJACTH COBPEMEHHBIX KOMITBIOTEPHBIX HWH(POPMALMOHHBIX TEXHOJIOTHH,
yMEHHE UX UCMOJIb30BaHUS B HAYYHO-HCCIIEI0BATENIbCKON U MPOU3BOACTBEHHOM IEITEIbHOCTH B
00J1aCTSAX ONTTOTEXHUKHU, TPUOOPOCTPOCHUS U TEXHUUECKOHN (DU3HKH.

[IpenogaBanue AUCUMILIMHBI MpeAycMaTpuUBaeT cieayroume G(opMbl OpraHU3aliH
y4e0HOT0 Tporiecca: JISKIUH, 1a00paTOpHbIe paOOThI, MPAKTUICCKUE 3aHSATHUS, CAMOCTOSITEIIbHAS
paboTa o0yyaromierocsi, KOHCYJIbTallUH.

[IporpaMMoii AMCHHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUME BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAS aTTecTalus B popMe IK3aMeHa.

OO6mast TpyJJOEMKOCTh OCBOCHUS JUCIUIUIMHBI COCTaBIsIeT 4 3a4eTHBIX enuHulbl, 144
yaca.

S3bIK 00yUeHus 0 JUCHUILINHE KPYCCKUM »



1. TlepedeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHUS MO JUCIUIINHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI

Henbto npenogaBanus nuctuiinabl «CAD — TEXHONIOrMHM B ONTOTEXHUKE» SIBISETCS
dbopMupoBaHre npodecCHOHATBHON TMOATOTOBKM MarucTpaHToB HampasineHuit 12.04.02 B
00JacTM  COBPEMEHHBIX KOMIBIOTEPHBIX HH(POPMALMOHHBIX TEXHOJOTUMH, YMEHHME HX
UCIIOJIb30BAaHUSI B HAyYHO-UCCIIEA0BATEIbCKONW U MPOU3BOACTBEHHON AEATENBHOCTH B 00JIACTSIX
ONTTOTEXHUKU, TPUOOPOCTPOCHUS U TEXHUYECKON PUIUKU.

1.2. JucuuruiiHa BXOJHUT B COCTaB 00s3aTeIbHOI YacTH 00pa30BaTeIbHOM MPOrpaMMBI
BhIcIIeT0 oOpasoBanus (nanee — OI1 BO).

1.3. IlepeueHb maaHUpyEMbIX pe3yJIbTaTOB O0YUYEHHS M0 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMH pe3yibratamu ocBoenus OI1 BO.

B pesynbrare u3ydeHus AUCHUILUIMHBI OO0YyYaroIUics NOJDKEH 00JIafaTh CleAYIOIIMMU
KOMIETEHIMSIMU WM UX yacTsMU. KoMIeTeHIMu 1 MHAUKATOPbl X JOCTH)KEHUS IPUBEJICHBI B
tabmure 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMH U UHAMKATOPOB UX JIOCTHKEHUS

Karer opuia (rpynna) KO,Z[ 1 HAUMCHOBAHUC KOI[ U HAMMCHOBAHUC MHUKATOpPA
KOMIICTCHIIMU KOMIICTCHIIMU JOCTHIXKCHHSA KOMIICTCHIIMHN

VK-1.3.2 3HaTh U(POBBIE pECYPCHI,
MHCTPYMEHTBI 1 CEPBUCHI, BKIIIOYAs
UHTEJUICKTYaJIbHbIC, JUIs PELICHUs
3aau/mpobiemM mpodecCHoHATBHON
JESATEIILHOCTH

VYK-1 Criocoben

OCYILECTBIIATh
Y . VK-1.¥.1 ymeTp nckath HyKHbIE
KPUTHYECKUH aHaIN3
UCTOYHUKU UH(POPMALIMH; aHATU3UPOBATb,
VYHUBepcallbHbIE poOJIEeMHBIX
. COXpaHSTh U NepeiaBaTh HHPOPMALIUIO C
KOMIIETEHIIUU CUTyallull HA OCHOBE
UCTIOJIb30BaHUEM LU(POBBIX CPEICTB;
CHUCTEMHOI0 IOJX0/1a, o .
BbIpa0aThIBaTh CTPATErHIO NEUCTBUMN IS
BbIpa0aThIBaTh

pelieHus mpoOIIEMHOM CUTYyaIH
VK-1.B.2 BnaneTs HaBBIKaMHU
MCTIOJIb30BaHUs AITOPUTMOB M IIU(DPOBBIX
CPEJICTB, MPETHA3HAYCHHBIX JIJIS1 aHATN3a
nHGOpPMAIIMU U TaHHBIX

CTpaTervio AeUCTBUI

VYK-2.3.2 3nath undpoBbie HHCTPYMEHTHI,
npeHa3HaYeHHbIE Ul Pa3paboTKU

VYK-2 Criocoben MIPOEKTA/PEIICHHS 3a]]a9H; METOJIbI 1
YHuBepcaibHble YIPAaBIATh IPOEKTOM | IPOrPaMMHBIE CPEACTBA YIIPABICHUS
KOMIIETEHIINH Ha BCEX ATanax ero MIPOEKTaMu

JKU3HEHHOIO LIUKJIa VK-2.B.2 BnaseTh HaBbIKaMU PELICHUS

po(heCcCHOHANTBHBIX 3371a9 B YCIIOBUAX
1 poBHU3aIMH 00IIIECTBA

VYK-3.3.2 3HaTh ppoBHIE CPEICTBA,
npeAHa3HAYEHHBIE /1711 B3aUMO/ICHCTBUS C
JIPYTHUMHU JIOABMH U BBITIOTTHEHUS
KOMaHJIHON paboThI

VYK-3 Criocoben
OpFaHHBOBBIBaTB u

KOBOJUTHL PabOTOIH
Py TR P VYK-3.V.1 ymets BelpabaTbIBaTh
KOMaH/IbI,

YHUBepcalbHbIe KOMAaHHYIO CTPATEeTUIO JJISl TOCTHKEHHUS
BbIpabaTbiBas 9
KOMITCTECHIHH NIOCTABJICHHOH IIEJIH; MCIIOJIb30BaTh

KOMaH]IHYO

1 pOBEIE CPEICTBA, IPEIHA3HAUCHHBIC
CTpaTeruIo AJs o

JUUISl OpraHu3alui KOMaHIHOW paboThI
JOCTHKEHUS

VK-3.B.2 BnageTh HaBBIKAMU
HCIIOJIb30BaHUs ITU(PPOBBIX CPEJICTB,
00eCreynBalOIUX yIaJICHHOE

MMOCTaBJICHHOM LI




B3aHMMOJICHCTBUE WICHOB KOMaH bl

Ob6menpodeccroHanbHbIe
KOMIICTCHIINU

OIIK-1 Cnocoben
MPEJICTaBISTh
COBPEMEHHYIO
HAY4YHYI0 KapTUHY
MUPA, BBISBIISITH
€CTECTBEHHOHAYYHYIO
CYILIHOCTbH ITPOOIIEMBI,
dbopmyIupoBaTh
3a/1a4¥, ONPEIeNsITh
MyTH UX PEIICHUS U
OIICHUBATH

3¢ (PEeKTUBHOCTH
BBIOOpA U METOJIOB
MPABOBOM 3aILUTHI
pe3yNIbTaToB
WHTEJUIEKTYAJIbHON
JESITEIIbHOCTH C
y4eTOM crieuupuxu
HUCCIIECIOBAHUN IS
pa3paboTku
ONTUYECKON TEXHHKH,
ONITHYECKUX
MaTepuasoB U
TEXHOJIOTH1
ONITUYECKOTO
MIPOU3BOJICTBA

OIIK-1.B.1 BnageTs HaBBIKAMU
OIpeeeHuUs Iy TeN peleHns
MOCTaBJICHHOM 3a7a4M U OLIEHKU

3¢ pexTHBHOCTH BHIOOpPA METOIOB
MPaBOBOI 3aLIUTHI PE3YIbTATOB
WHTEJUICKTYJIbHOU JEATEILHOCTH C YIETOM
creruUKA UCCIEeTOBAHUM TSl pa3paboTKu
ONTHUYECKON TEXHUKH, ONITUYECKUX
MaTepuaioB U TEXHOJIOTHI ONITUYECKOTO
MIPOU3BOICTBA

Oo6memnpodeccroHabHBIE
KOMITETEHITHH

OIIK-3 Cnocoben
npuodperaTs U
HCII0JIb30BaTh HOBBIC
3HAHUS B CBOCH
peIMeTHON obmacTu
Ha OCHOBE
UH(GOPMAIIMOHHBIX
CHCTEM U
TEXHOJIOTHH,
npeiaraTh HOBBIE
HJICU U ITOJIXObI K
PEIICHUIO
WHXEHEPHBIX 3a]1a4

OIIK-3.3.1 3HaTh COBpEMEHHBIE
MH(POPMALIMOHHBIE CUCTEMBI U TEXHOJIOTHH,
B TOM YHCJI€ UHTEIJJIEKTyaJIbHbIE

2.

Mecro auctumuinabl B cTpykrype OI1

JucuuruinHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee NPUOOPETEHHBIX 00yYarOIUMUCS
[IPU U3YYECHUH CIIEYIOIUX TACIUILINH:
— Teopus u MeTonbl IPOEKTUPOBAHMS ONITUYECKUX CUCTEM,

3HaHud, TOMy4YeHHbIE TMPU M3YyYECHHWU MaTepuaia JaHHOW JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIbHOE 3HAUYCHHE, TaK U UCTIOIB3YIOTCS MPU U3YUYEHUU APYTUX TUCIUTIINH:

— - CucremMHO€ MPOEKTUPOBAHHUE OMTHUKO-3JIEKTPOHHBIX TPUOOPOB

— - JlazepHble cUCTEMBbI BUJCHUS

— - KommiekcupoBaHue cucTeM MOWCKa U HaBEACHMUS,

— - JlazepHble CUCTEMBI CIIEIIUATILHOTO HA3HAUCHHUS.




3. O0BeM U TpyIOEMKOCTh TUCITUTUIAHBI

Jlanable 006 o0meM oO0beMe MUCIUILUIUHBI, TPYIOEMKOCTH OTAENIBHBIX BHIOB y4eOHOM
paboThI 1O AUCIUIUIMHE (U pacrpeiesieHue dTON TPYJOEMKOCTH IO CEMECTPaM) MPEACTABICHBI B

Tadimue 2.
Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCITHITUHBI
TpyaoeMkocTh Mo
Bun yuebHoit paboTbl Bcero ceMecTpam
No2
1 2 3
Oowan mpyooemkocma OuCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 nux uacoe npakmuyueckoii n0020mMoeKu
Ayoumopnsie 3anamus, BCETo vac. ol ol
B TOM YHUCJIC:
nekuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3ansatus (113),
17 17
(dac)
nabopartopusie pabotsl (JIP), (vac) 17 17
KypcoBoi npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHas paboma, Bcero (dac) 57 57
Buo npomesxcymounoii ammecmayuu’ 3a4er,
mudd. 3ager, sx3amen (3auer, Hudd. 3auq, OK3. OK3.
DK3.%%*)

*k
IIpumeuanue:  kaHaUMAAaTCKHi SK3aMeH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JUCIUIUIMHBI ITO pa3jieiiaM U BUJaM 3aHSATHIA.

Pa3Z[€J'II)I, TEMbI JUCHUIIMHBI U UX TPYAOCMKOCTb IPHUBCACHEI B Ta6JII/IIIe 3.

Tabmmia 3 — Pa3nensl, TEMbl TUCIUIUIAHBI, KX TPYJIOEMKOCTh

Pazgensl, TeMBI TUCITUTIIMHEI Jleknun 113 JIP KII CPC
(aac) (C3) (qac) (qac) (qac)
Cemectp 2
Paznen 1. 2 2 9
Paznen 2. 2 2 3 11
Paznen 3. 2 4 4 11
Paszen 4. 2 2 4 7
Paznen 5. 3 2 7
Paznen 6 3 2 4 6
Paznen 7 3 3 2 6
Hroro B cemecTpe: 17 17 17 57
Uroro: 17 17 17 0 57
[IpakTrueckass TOATOTOBKA 3aKJIOYAETCSI B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
0o0ydJalImUMUCA  ONPEACNCHHBIX  TPYIOBBIX  (pyHKIMHA,  CBSI3aHHBIX C  Oymymiei

poeCCUOHATILHOM IS TELHOCTHIO.



4.2. CopnepxaHue pa3/ie]ioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHuie pa3iesioB U TeM JEKIIMOHHBIX 3aHIATUN MTPUBEICHO B Ta0mnuiie 4.

Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO [IUKJIIa

Howmep paznena

Ha3Banue u comepxanue pa3eiioB U TeM JEKIIMOHHBIX 3aHATHI

Pazpgen 1. CoBpeMeHHbIE KOMITBIOTEPHBIE CUCTEMBI U CETH.
11 Knaccupurayus komnvromepos
1.2 Knaccugurayus cemeti. Apxumexmypa cemeti
13 Hcnonvzosanue komnvlomepos 6 gusuxe, onmuxe
Paznen 2 Co3paHue 1eKTPOHHBIX HHPOPMALIMOHHBIX PECYPCOB
2.1 Tlpeocmasnenus ungopmayuu 8 31eKmMpoOHHOM 8uUde.
2.2 Tlooeomoska nayuno-mexnudeckoul Ookymenmayuu. Peoaxmoput
2.3 Texnonoeuu sU3YAIUZAYUU epaghuneckux ULTIOCTPAaYUL.
Mynemumedutinoie mexHoaro2uu
Pa3znen 3 [Tpuniuns! 3¢ pekTUBHOro XpaHeHust U 00paboTKu MH(OpMaLUU
3.1 Apxumexmypa u ynpasienue 6a3amu OaHHbIX
3.2 OcHoswl pabomwi ¢ CYB]]
Pasnen 4 Wndopmanus B IHTEpHET
4.1 Hcmounuxu unghopmayuonnvix unmepnem-pecypcos. Ilouck ungopmayuu
6 Unmepnem Ilpasuna bezonacuoii pabomoi 6 Hnmepnem
4.2 Opeanusayus ungopmayuoHno2o obMeHna @ cemu
4.3 Ilooecomoska obpazosamenvuvix u Hayunvlx Internet pecypcos
Paznen 5 KomMrbroTepHbie TEXHOJIOTHH B IIPOU3BOICTBE U HH(POpMAIIMOHHAS
MOJIJIEPKKA KUZHEHHOTO [UKJIA U3/IeTUs
5.1 Cucmembl a8mMomMamu3upo8anHo20 NPOEKMUPOBAHUS U
MOOenUpo8aHus
5.2 Osnakomnenue ¢ Haubonee NONYIAPHLIMU U UCHOTb3YEMbIMU
NPOSDAMMHBIMU NPOOYKMAMU
Paznen 6 KoMmbroTepHble TEXHOJIOTUY aBTOMATU3UPOBAHHOTO
KOHCTPYHUPOBAHHUSI B ONITOTEXHUKE
6.1 HUcnonvzosanue epaguueckoeo nakema npoepamm «Komnacy
6.2 HUcnonvzosanue nakema npoepamm PRO/Engineer
6.3 Onmumuzayusi KOHCMPYKMUBHBIX HAPAMEMPOE U PACYEM MOYHOCU
ONMUYECKUX NpUOOPO8 U YCMPOUCME C NOMOUWBIO MAMEMAMULECKO20
naxkema MathCAD
Paznen 7 KommnsrorepHoe MoaeMpoBaHUE ONTUYECKUX U FOCTUPOBOYHBIX 3a/1a4
MIPU IPOU3BOJICTBE ONMTOTEXHUKH
7.1 Ocnosnvie pynxyuu cucmemvt MathCAD
7.2 MogenupoBaHue 3IEMEHTOB BUPTYILHOTO ONTHYECKOTO IKCIIEPUMEHTA B

cpene MathCAD

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYIOEMKOCTb IIPUBEICHBI B TA0IHIIE 5.

TaGm/Iua 5— HpaKTI/I‘-IeCKI/IC 3aHATUSA U UX TPYAOCMKOCTDH

N3 Hux Ne
Dopmbl .
No | Tembl mpakTHYECKUX PAKTHUCCKIX TpynoeMKocTb, |IpakKTHYECKOM |pasjaena
/11 3aHSATUN p < (dac) MOATOTOBKH, | JUCITHIT
3aHATUN
(dac) JIVMHBI
Cemectp 2
1 CoBpeMeHHbIE 3aHAMUSL NO 2 1
KOMITIbIOTCPHBIC MO@@]ZMPOBGHLHO




CHUCTEMBI U CETH. PeanbHbIX YCI08Ul
2 Co3nanue 3aHAMUSL NO 2 2
SIIEKTPOHHBIX MOOenupo8aHuIo
MH()OPMAIMOHHBIX PeanbHbIX YCI08Ul
pecypcoB
3 [IpuHIMIIB 3aHAMUSL NO 4 3
3¢ (HeKTUBHOTO MOOenUpoBaAHUI0
XpaHCHUA 1 PEeaNbHbIX YCA08UL
00paboTKn
nHpOpMaLIUU
4 Wndopmanys B peuwenie 2 4
HuTepHeT CUMYAYUOHHBIX 3A0aY
5 | KommnbroTepHbie 3AHAMUS NO 2 S
TEXHOJIOTHH B MOOeNUpo8aHuIo
MPOU3BOACTBE U PeanbHbiX YCI08Ull
nHpOpPMAaLHOHHAS
MOJIJICPIKKA
JKU3HEHHOTO UK
U3ICITUS
6 | KomnbroTepHble 3AHAMUS NO 2 6
TEXHOJIOTHH MOOenupo8aHuIo
ABTOMATHU3UPOBAHHOI'O peanvHbix ycﬂoguﬁ
KOHCTPYHPOBAHUS B
OIITOTEXHUKE
7 | KommbrotepHoe 3AHAMUS NO 3 7
MOACIUPOBAHUC Moc)eﬂupoeaHuro
OIITHYCCKUX U PeanbHbiX YCI08Ull
FOCTHPOBOYHBIX 3a/1a4
[IPH IPOM3BOJICTBE
ONTOTEXHUKHU
Bcero 17
4.4. JlabopaTtopHble 3aHATHS
Tembl Tab0paTOPHBIX 3aHATHH M X TPYJTOEMKOCTh PUBEACHBI B TA0HIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHITHS U UX TPYJOEMKOCTh
W3 Hux No
Ne TpynoeMKoCTh, | MpaKTUUECKOW | pazjaena
HaumenoBanue 1abopaTopHbIX paboT by - | TP P
n/m (dac) MMOJATOTOBKH, | IMCIIHAI
(dac) JIMHBI
Cemectp 2
1 | IlpencraBieHus HHGOPMAIIUN B DICKTPOHHOM 1 2.1

BUIC




2 | TexHosoruu BU3yaTH3aIiii rpadnIecKux 2 2.3
WJUTFOCTpanuid. MyJIbTUMEUIHBIE TEXHOJIOTUN
3 Cosnanne 0a3nl JaHHBIX 2 3.2
4 | Pabora c 6a30ii TaHHBIX 2 3.2
5 | Opranuzanust ”HPOPMAITMOHHOTO 0OMEHA B CETH 2 4.2
6 | [loaroroBka 00pa3oBaTEIbHBIX H HAYYHBIX 2 4.3
Internet pecypcos
7 | [loaroroBka uepTekeil U MIakaToB 2 6.1
8 | Co3maHue MOAEIM KOHCTPYKIIUU 2 6.2
9 | MozenupoBaHHe 3JIEMEHTOB BUPTYAIbHOTO 2 7.2
OIITHYECKOTO IKCIIEPUMEHTA
Bcero 17

4.5. KypcoBoe nMpoeKTHpOBaHUE/ BBHITIOJIHEHHE KYPCOBOH PaOOTHI
Y4eOHBIM IIaHOM HE MPEIYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunbr camocTosTenbHON paboThl M €€ TPYJ0EMKOCTh IPUBEICHBI B TA0IHIIE 7.

Tabmmia 7 — Buasl caMOCTOSITENBHOM pabOTHI M €€ TPYT0EMKOCTh

o Bcero, | Cemectp 2,
Bun camocrositensHOM paboTh
yac qac
1 2 3
W3ydeHne TeopeTHUecKoro MmaTepuaia
40 40
nqucuuruiel (TO)
Kypcoroe npoektupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pegeparta (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO v v
ycneBaemoctu (TKVY)
Jomamnee 3aganue (J13)
KonTponbhble pabotsl 3a0uHuKOB (KP3)
[ToaroroBka Kk MpoOMeEKyTOUHOU 10 10
arrecrauuu (ITA)
Bcero: 57 57

5. [lepeueHsb yueOHO-METOAMIECCKOTO 00SCIICUCHHUS
JUTSL CAMOCTOSITEIIbHOM Pa0O0ThI 00YYAIOIIMXCS [0 TUCIIUIUTHHE (MOJIYJIO)

Y4eOHO-METOAMUECKAE MATEPHAIBI JIJII CAMOCTOSITEIIBHON PabOThl OOYyJaroIIMXCsl yKa3aHbI B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN




[lepedyeHb MeYaTHBIX U SJIEKTPOHHBIX YUEOHBIX H3/IaHUH MPHUBEEH B TaOIuUIE 8.
Tabnuua 8— [lepeueHb Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

Mudp bubnuorpaduueckas cepinka / URL aapec KonunyecTso
9K3EMILISPOB B
Ooubnnoreke
(KpoMe 3JIEKTPOHHBIX
9K3EMILISPOB)
004.9(075) 11 74 004.9 WNudbopmaninoHHbIe TEXHOIOTUN 20
MIPOCKTUPOBAHUS PATUOIIEKTPOHHBIX
cpenact: yueoHoe nmocooue/ FO. JI.
Mypomues [u ap.]. - M.: Akagemus, 2010. -
380 c.
004.9(075) C 56 004.9 NudopmanmonHbie TEXHOIOTHH: yueOHUK/ b. 3
S1. Coseros, B. B. IlexaHoBckuii. - 4-¢ U3,
crep. - M.: Boicur. mik., 2008. - 263 ¢
004.9 C 60 004.9 . KoMIibroTepHbI€ TEXHOJIOTUH JIJIS DJIEKTPOHHBIN pecypc

npenoaBatelis [ DIeKTpoHHbIH pecypc]/ JI.
ConoBbeBa. - 2- u3J.. - DIEKTPOH. TEKCTOBBIE
nas.. - CII16.: BXB - ITerepbypr, 2008. - 453 ¢

658.012.011.56:681.3.02
(075)(T'YAIT) C 60
658(T'Y AT

HudopmaninoHHbIE TEXHOJIOTUU B
NPOEKTHPOBAaHUU: yueOHoe ocobue/ P.
N.Conbaurnes; C.-Iletep0. roc. yH-T
a’pPOKOCM. MPHOOPOCTPOCHHS. - 2-€ U3, -
CII6.: 'OV BIIO "CIIGI'YAIT", 2007. - 56 ¢

43

I'OCT P.MCO 10303-1-99. Cuctemsl
aBTOMAaTHU3allMU MMPOU3BOACTBA U UX
uHTerpanus. [IpencraBnenue qaHHBIX 00
HU3JIETUA U 0OMEH dTUMH JaHHbIMA. YacTh 1.
OO0mue mpecTaBICHUS |
OCHOBOIIOJIAraroue NpUHIUILL. — BBe.
07.01.2000. — M.: U3x.-Bo crangapToB, 1999
—27c.

621.373.826(075) P93
621.373

JlazepHble CHCTEMBI CIEIUATILHOTO
Ha3Ha4YeHus: yueOHoe mocodbue/ M. b.
PeixukoB; C.-Tletep0. roc. yH-T a9pOKOCM.
npubopoctpoerus. - CI16.: PO I'VAII,
2005. - 104 c.

49

621.391.26 1174 621.391

NudopmanimoHHbie TEXHOJIOTHH B
paIMOTEXHUYECKUX CUCTeMaxX: YdyeOHoe
nmocobue/ B. A. Bacun, . b. Bnacos, 0. M.
Eropos u np.; Pen. U. b. ®enopos. - M.: U3a-
Bo MI'TY um. H. D. baymana, 2003. - 671 c.

20

004.9(075) K 67 004.9

WudbopmaninoHHble TeXHOIOTUU: yueOHUK/ U.




K. Kopnees, I'. H. Kcangomnyo, B. A.
Mamypues; I'oc. yH-T. ynp.. - M.: IIpocnexkr,
2009. - 224 c.

7. IlepedyeHb AJIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn «IHTepHeT»

Ilepeuens JEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(POPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUISI OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadsmiie 9.

Tabmuua 9 — IlepedyeHb SIIEKTPOHHBIX O0pa30BAaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHeT»

URL anpec HaumenoBanue

http://aco.ifmo.ru/upload/publi | O.A. I'aBpununa H.JI. Toncroba. KommbloTepHbIe TEXHOIOTUU
cations/book_ktot.pdf B ONTOTEXHUKE [ DnekTpoHHbIi pecypc]| CI16.: UTMO, 2010.
135 C.

http://e.lanbook.com/books/ele | DnekTponHo-0MOIKOTEUHAs cucTema. M3aarenberBo "Jlanp"
ment.php?pll cid=25&pll id | [DaexrponHslii pecypc] Mamox B.H. Beenenue B
=1314 coBpeMenHble CAIIP: Kypc nekmuii. - "JIMK Ilpecc", 2010.

http://novtex.ru/IT/

Kypnan "UnpopmManimoHHbIE TEXHOIOTH

http://www.jitcs.ru/index.php? | XKypuan "UudopmMannoHHble TEXHOIOTH M BEIYHUCIUTEILHBIC
option=com_content&view=ar | cuctemsl
ticle&id=45&Itemid=55

8. Ilepeuens MH(POPMAITMOHHBIX TEXHOJIOTUH
8.1. [lepeuenp mnporpaMMHOr0 O0O€CHEUEHUs,, HCIOIb3yEeMOIo IpPH OCYIIECTBICHUU
00pa30BaTENILHOrO IpoIiecca 0 AUCLUILINHE.
[lepeyenp ncnonbp3yeMoro NporpaMMHOro odecredyeHus npejacrasieH B Taduue 10.

Tabmuna 10— [lepeueHs mporpaMMHOTO 0OeCTICUeHUS

Ne i/ HanmenoBanue

He npenycmotpeno

8.2. [lepeuenn UH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBbIX pu
OCYIIECTBIEHIH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIHUIITHHE

[lepeyenbp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabymue 11.

Tabmuua 11— Ilepedens HHPOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HanmenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHHUYECKas 6a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCHUIUIMHE, IPEACTaBIeH B Tabmuuiel 2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHIUYECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOMN 0a3bl (Tipu HEOOXOAMMOCTH )



http://aco.ifmo.ru/upload/publications/book_ktot.pdf
http://aco.ifmo.ru/upload/publications/book_ktot.pdf
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1314
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1314
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1314
http://novtex.ru/IT/
http://www.jitcs.ru/index.php?option=com_content&view=article&id=45&Itemid=55
http://www.jitcs.ru/index.php?option=com_content&view=article&id=45&Itemid=55
http://www.jitcs.ru/index.php?option=com_content&view=article&id=45&Itemid=55

MynbsTUMEaUITHAS JTEKIUOHHAS ay AUTOPUS
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10. OmnenouHble CpeaCTBa AJIs1 TPOBEACHHS POMEKYTOUHOMN aTTeCTAIlN
10.1. CocTaB OLEHOYHBIX CPEACTBIJISI MPOBEACHUS IPOMEKYTOYHOM aTTECTAI[HH
00yyJaromuxcs mo JUCUUIINHE TpUBEeH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEICTB JIJIsl MPOBEACHHS MPOMEKYTOYHON aTTeCTaIlluu

BI/I,Z[ HpOMeX(YTOqHOﬁ aTTeCTaluu Hepequb OICHOYHBIX CPEACTB

OK3aMeH Crnucok BOIpOCOB K 3K3aMEHY;
TecTsl.

10.2. B kayecTBe KpUTEPUEB OICHKH YyPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH OOYyYaloUMMHCS MPUMEHsETCsT 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIN, KOTopasi npuBeaeHa B Tadnuie 14. B Teyenune cemecTpa MOXKET UCIOIB30BATHCS
100-0amnpHast ~ mKama ~ MOJYJIBHO-PEUTHMHTOBOM  CHCTEMBl ~ YHUBEpPCUTETa,  IpaBHia
UCIIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAaJIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Ta6mmma 14 —Kpurepuu ornieHku ypoBHs chOpMHPOBAHHOCTH KOMITETSHIIUHA

OlLieHKa KOMIIETCHIIUU .
5o LILras] LKA XapakTeprcTuka c(hOpMUPOBAHHBIX KOMITCTEHIIUIA
— oOyyaromuiics TIyOOKO W BCECTOPOHHE YCBOMJI IPOTpPaMMHBII
Marepuan,
— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €r0 U3JIaraeT;
COTIIHOY — OMUPASICh HA 3HAHMS OCHOBHOM M JOINOJIHUTEIbHOU JIUTEPATYPBI,
GATTCHOY TECHO MPHUBS3bIBAECT YCBOCHHBIC HAYUYHBIC MOJIOKEHHUS C MPAKTHUYECKOM
JIeATEeTLHOCTHIO HAIPaBIICHUS,
— yMeJo 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMbIE UM UJICH;
— JIeJTaeT BBIBOABI K 00OOIIEHHS;
— CBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TIOHSITHIA.
— 00y4Jaromuics TBEPIO yCBOWI MPOTPAMMHBIA MaTepra, TPaMOTHO U
M0 CYIIECTBY WU3JlaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,;
«opomon — HE JIOMyCKAeT CYIIECTBEHHBIX HETOYHOCTEH; )
— YBS3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW NESITEIbHOCTHIO
«3a4TEHO»
HaIpaBJICHUS;
— apryYMEHTUPYET HayUYHbIE MOJIOKEHHUS;
— JIeNtaeT BRIBOABI M 00OOIIECHHS;
— BIIAJICET CUCTEMOU CTICIIMAIM3UPOBAHHBIX TTOHITHH.
— oOyuaromuiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, ONHUpasch Ha 3HAHUS TOJbBKO OCHOBHOM
JUTEPATYPHI,
— JIOIMyCKaeT HeCYIIECTBEHHbIE OMMUOKH U HETOYHOCTH,
«yJIOBIICTBOPUTEITLHOY N
GATTOHOY — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;
— c1a00 apryMEHTHUPYET Hay4IHbIC MTOJIOKEHNS,
— 3aTpyJHseTCs B OPMYJIUPOBAHUHU BBIBOJIOB U 0000IIEHNUI;
— YaCTHUYHO BJIJIE€T CUCTEMON CEIUAIN3UPOBAHHBIX MOHSITHH.
— oOyJaromuiicss He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrpPaMMHOTO
MaTepuana;
— JIOMyCKAaeT  CYIIECTBEHHbIE  OMMOKKM W  HETOYHOCTH  TIPH
«HEYIOBJICTBOPHUTEITHHOY i
«HE SATTCHOY pPaccCMOTpPEHHH MPOOJIeM B KOHKPETHOM HAMpPaBIICHUH, 3
— UCITIBITBIBACT TPYAHOCTHU B MPAKTUUECKOM NMPUMEHEHUH 3HAHUH;
— HE MOXET apryMEHTHPOBATh HAYYHbIE TTOJIOKEHUS;
— He (OPMYJUPYET BHIBOJOB M 000OIIECHHUH.




10.3. TumoBkie KOHTPOJILHBIC 33JAHUS WIIM UHBIC MATEPUAJIBL.
Bormpocsr (3amaun) 11 s9K3aMeHa rpeacTaBieHsl B Tabmuie 15.

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

Kon
Ne n/mn [Tepeuens BonpocoB (3a1a4) i SIK3aMeHa WHIMKATOpa
1 CoBpeMeHHbIE TEHACHITUN Pa3BUTHS HHPOPMAIIMOHHO- YVK-1.3.2
BBIYMCIIMTENIHBIX CUCTEM U CETEH
2 Texandeckoe oOecriedeHrne KOMIBIOTEPHBIX CETEH: CEepBEPhI YK-1.3.2
3 Texaudeckoe obecriedyeHrne KOMITBIOTEPHBIX CETEH: padoune YK-1.3.2
CTaHIINH
4 Texaudeckoe oOecriedeHNEe KOMITBIOTEPHBIX CETEH: YK-1.3.2
MHOT'OIIPOLIECCOPHBIE CUCTEMBbI
5 Texaudeckoe oOecriedeHNEe KOMITBIOTEPHBIX CETEH: YK-1.3.2
MapIIpyTHU3aTOPhI
6 Texaudeckoe oOecriedeHue KOMITBIOTEPHBIX CETEH: YVK-1.3.2
KOMMYTHPYIOLIUE YCTPOUCTBA
7 Knaccudukanmst nHGOpMaIMOHHO-BIYUCIUTEIbHBIX CeTeH YK-1.3.2
8 ApXUTEKTYpa HHPOPMALMOHHO-BBIYHCIUTENbHBIX CeTEH YK-1.3.2
9 Anpecanys U MaplIpyTU3aLus B CETIX YK-1.V.1
10 MoeMbl U CETEBBIE KAPThI VK-1.V.1
11 [TporpammHoe ¥ HHPOpPMALIMOHHOE 00ecieueHHe ceTer YK-1.V.1
12 Bunnl 10KanbHBIX BEIYUCIIUTEILHBIX CETEN VK-1.V.1
13 YcTpolicTBa MeKCETEBOr0 HHTEpdeiica YK-1.V.1
14 MerToJibl JOCTYyNa K KaHaJaM CBSI3U VK-1.V.1
15 ba3oBble TEXHOIOTHH JIOKAJIBHBIX CETEH YK-1.V.1
16 IToxroroBka, opopmieHne u mpeacTaBieHUE JOKYMEHTOB: VYK-2.3.2
oO11€e TTIOHATHS
17 TexcToBble poIIECCOPHI YK-2.3.2
18 DNeKTPOHHBIE TaOJIHUIIBI YK-2.3.2
19 OcHOBBI paboOTHI ¢ TpaduKoit YK-2.3.2
20 IToaroroBka HayYHBIX MyOJUKAITUI VK-2.3.2
21 Coznanue npe3eHTanuit YK-2.3.2
22 PacTpoBast u BekTOpHas rpaduka YK-2.3.2
23 [ToaroroBka TOKYMEHTOB ISl Iy OTMKAIIUN B VK-2.3.2
MHGOPMAIIMOHHBIX CETAX
24 HTML u 53611 cemeiictea XML YK-2.3.2
25 WuTerpanusi ohUCHBIX MPUIIOKESHUH. YK-2.3.2
26 OcHoBHbIe (GYHKIIUN U TUTIOBAsi OPraHU3allUs CUCTEM
ynpasiieHus 6azamu naHHblx (CYBJ)
27 Hepapxuueckas, cereBas, peiasiinoHHas Moaenu bJ|
28 Oo0nwekTHO-oprenTupoBanabie CYB/]
29 CTpyKTypa JaHHBIX, METOJIBI IOCTYIIA, HHTeP(EHCH JOCTyMa
K JTAaHHBIM
30 Tpanzakiun. A3siku SQL. O6paboTka 3armpocos
31 Pacnipenenennsie bJ|
32 baswl 3HaHMI
33 HNudbopmannoHHble TEXHOJIOTUH YIPABICHUS MPOSKTaMHU YK-3.B.2
34 Hucxondiiee u Bocxosiiee NpOCKTUPOBAHHUE. YK-1.B.2
35 CucTeMHBIN OX0 K IPOEKTHPOBAHUIO OIIK-1.B.1




36 Crpyktypa CAIIP YK-1.B.2
37 PasnoBugnoctu CAIIP YK-1.B.2
38 CALS-TexHonorust YK-1.B.2
39 Texaunueckoe obecnieuenne CAITP YK-2.B.2
40 [Tporpammusiii kommieke Electronics Workbench OIIK-3.3.1
41 Cocras u Ha3Hauenue 10 National Instruments OIlK-3.3.1
42 WucrpymenTapuii 1 Bo3moxkuaoctu Multisim OIIK-3.3.1
43 OcHoBsl pabotsl ¢ Multisim OIIK-3.3.1
44 O6mue xapakrepuctuku P-CAD OIIK-3.3.1

Bompocsr (3amaun) aiis 3aueta / mudd. 3aueTa npeacraBieHsl B Tabmuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nis 3auera / qudd. 3adera

Kon

Ne /m ITepeuens BOmpocoB (3agad) ans 3adeTa / qudd. 3agera
p p (3amaq) 1 andd MHIMKATOpa

Y4eOHbIM IJIAHOM HE IPEIYCMOTPEHO

[lepeuenp TeM s KypcoOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUSI KypCOBOM paboTh
npeCTaBiIeHbI B Ta0nwuie 17.
Tabauna 17 — Ilepeyens TeM Juisi KYpCOBOIO IPOEKTUPOBAHMUS/BBIIIOJIHEHUSI KYPCOBOI pabOThI

Ne /i1 [TpumepHBIii IepedeHb TeM Ui KypCOBOIO POEKTUPOBAHUS/BBITOTHEHHS
- KYpCOBOH paboThI

Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO

Bompockl st mpoBeneHUsT TPOMEXKYTOUHOW aTTeCTallMd B BUJE TECTUPOBAHUS
MpeaCcTaBICHBI B Tabnwuie 18.

Tabnuna 18 — IlpuMepHbIil nepeyeHb BONIPOCOB JIsi TECTOB

Kon

Ne n/mt [TprMepHBIii IepeueHb BOMPOCOB ISl TECTOB
UHAMKATOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCUUIUIMHE OOYYaIOUIUXCS 3a04HON (OpPMBI
oOydeHus, mpecTaBiIeHbI B Ta0nwuie 19.

Tabmuma 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  MaTepHalibl,  OMNpPEACTSIONIMEe  TPOUEAYpPhl  OICHUBAHUS
WHJUKATOPOB, XapaKTEpHU3YyIOUIUX dTanbl (HOPMHUPOBAHHUS KOMIETCHIIMH, COJIEpKaTrca B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOMIMX TMOPSAIOK U MPOUEAYPY
MIPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXKYTOYHON aTTeCTAIlUN O0YUarOIIIXCs
['VAIL

11. Meroauyeckue yka3aHus it 00y4aromUXCs M0 OCBOCHUIO TUCIIUTUIMHBI

11.1. Meroauueckue Yyka3aHUs JUIsi OOYy4YalOIUXCSl IO OCBOEHHUIO JIEKIIMOHHOTO
MmaTepHana.

OcCHOBHOE Ha3HAYEHME JIEKIIMOHHOIO MaTepHuanga — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIoKeHHe ydeOHoro Mmatepuana. Ha3HaueHue COBpEMEHHOHM JIEKIMU B
paMKax JUCHUIIJIMHBI HEC B TOM, YTOOBI IOJIYUHUTh BCHO I/IHCbOpMaIII/IIO II0 TEME, a B OCBOCHUU
(GyHIAMEHTaJIbHBIX NpOOJeM TUCHMIUIMHBI, METOJOB HAay4HOro IIO3HaHMS, HOBEWIIMX




JOCTHKEHUM HayuyHOH MbIciu. B ydyeOHOM mporecce JeKLusl BBITOIHAET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKPETHON 00s1IacTH 3HaHus, €€ MpoOJIeMbl, AA€T LEIbHOE NPEACTaBICHUE O IUCLUILIMHE,
MIOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUAIIIIMHAMM.

[InaHupyemMble pe3yabTaThbl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPEAECIISACTCS LIEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOH TEME;

— IOJIy4€HHE OIbITa TBOPYECKON pabOTBI COBMECTHO C IIPENOJABATEIEM;

— pa3BuTHE MNpO(EecCHOHAIBHO-/IEIOBBIX  KAayecTB, JIIOOBU K  NpeaMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.

— MOsBJIEHUE HEOOXO0MMOro HHTEpeca, HeOOXOAUMOTO Ul CAMOCTOSATEILHON PadoThI;

— IIOJlyYeHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUSA HAYKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIlIne TOfbl;

— HayuduTbCsl METOJIUYECKH oOpabaTbiBaTh MaTepuasl (BBIACIATH IJIABHBIE MBICIU U
[IOJIOXKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH MX B  pa3iIMYHBIX
bopMyIIHpOBKax);

— IOJIy4€HHE TOYHOI'O IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U NOHATHIA.

JIeKUMOHHBI MaTepual MOXET COIPOBOXKIATbCA JEMOHCTpalMed CIIalJ0B W
UCIIOJIb30BAaHUEM pa3/laTOYHOrO0 MaTepuaja IpU IPOBEIECHUU KOPOTKUX JUCKycCUH 00
0COOEHHOCTSIX MPUMEHEHHUS OTJECNbHBIX TEMATHK 10 JUCLUIUIMHE.

CrpykTypa npeiocTaBiaeHus JEKIHOHHOTO MaTepuania:

- U3JI0’KEHUE MaTepuaia ¢ UCIOIb30BAHUEM JIOCKU;

- U3JI0’KEHUE MaTepuala ¢ UCIOIb30BAHUEM NPOCKTOPA, IEMOHCTPALIMS CAANIOB;

Undh. cucmema xagh. 21_I'naoxuti_Kowncnexm

11.2. Metoauueckne yka3aHus Ui OOYyYarOLIUXCSA IO MPOXOXKIACHUIO IMPaKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOIro
Ipolecca, 3aKJII0Yaronasics B BHIIOJHEHUN 00y4aloIUMUCS 110/ pyKOBOJICTBOM IIpenoaBaTeis
KOMIUIEKCa Y4eOHBIX 3aJJaHUH C LENbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMH
JUCIUILINHBL, TPUOOPETEHNS] YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOM 1€ATEIbHOCTH.

[enbto NpakTHYECKOro 3aHATUS JUIsl 00yUaroIIerocs sBIsSeTCsl MPUBUTHE O0yUaIOIIUMCS
YMEHUH U HAaBBIKOB NIPAKTUYECKOU JIEATEIBHOCTH 110 U3Yy4aeMOM AUCIUIUIMHE.

[Inanupyemble pe3yapTaThl TP OCBOEHUH 00yUaIOIMIMMCS IPAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOleHue, pacIIUpeHHe M JeTalu3alis 3HaHUA TpHU pelleHUH
KOHKPETHBIX 3a/1a4;

— Dpa3BUTHE TIO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbBHOCTH  MBILIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMM METOJAaMH M METOJUKAMH M3Y4YeHUsS KOHKPETHOW yueOHOM
JUCIUIINHBL,

— BBIpabOTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHMSI TOJYYEHHBIX 3HAHUU JUIS
BBITIOJIHEHMS 3a/1aHUI;

— obecrieyeHne panMoOHAIBHOTO COYETaHHS KOJUIEKTHMBHOM WM MHIMBHIYaTbHON (GopM
00y4eHwusl.

TpeOoBaHKA K OPOBENEHHUIO IPAKTHUECKUX 3aHATHI
Hngh. cucmema xagp. 21 _I'naokuii_Ilpaxmuka

11.3. Meroaunueckue ykazaHus JUisl OOYYalOUIMXCSA IO BBIMOJTHEHUIO J1a0OPaTOPHBIX
pabot



B xone BeimonHeHus 1a00OpaTOpHBIX paboT oOydaroIUics AOKEH YIIIyOuTh H
3aKpenuTh 3HAHMs, MPAKTUYECKUE HABBIKH, OBJAJETh COBPEMEHHON METOJIUKOM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJTU(PHUKAIMOHHONH XapaKTEPUCTHKONW OOYYaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 3KCIIEPUMEHTAIbHO-PAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTeW U KOHTPOJIBHBIX MEPOIPUATUN.

BrinonHenue 51abopaTopHbBIX paboOT OO0yyaroIMMCS SIBJISETCS HEOThEMJIEMOW YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpEeNesseMON Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIuM peIIeHUe CIeIyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TMpHOOpETeHHE HABBIKOB HCCIEAOBAHHUS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIINHBL,

— 3aKpeIUIeHHe, pa3BUTHE U JeTaln3alusl TEOPETHYECKUX 3HaHUM, MOJYyYCHHBIX Ha
JEKLUSAX;

— IOoJIyueHHe HOBOW MH(OpMAIUH 110 N3y4aeMOW UCIUILINHE;

— npuoOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ JabOpaTOpHBIM
000pyI0BaHUEM M MPUOOPAMH.

3ananue ¥ TpeOOBaHMS K IPOBEJICHUIO JIAOOPATOPHBIX PaboT
Obs3amenvHo 015 3anoIHeHUs. npenodasamenem

Crpykrypa u dpopMa ordyera 0 1abopaTopHOil padbore
Obs3amenvho 0713 3anoIHeHUs npenooasamenem

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIA0OpATOPHOU padboTe
Obs3amenvHo 015 3anoIHeHUs. npenodasamenem

Ecnu memoouueckue yKazaHusi no NpoXOHCOeHUr 1abOpamopHuix pabom umeromcs 6
U30aHHOM 8ude, 8 guode INeKmporHbIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheopot u
m.o., He0bxX00UMo damv Ha HuUx ccovliky uau npusecmu URL adpec.

11.4. Meroauueckue yKazaHusl IS OOYYArOIIMXCS IO TPOXOXKICHUIO KYpPCOBOTO
MIPOCKTUPOBAHMS/BBITIOIHEHHUSI KYPCOBOM PabOTHI (eciiu npedycmMompeHo yuyeOHbIM NIAHOM NO
O0aHHOU oucyuniuHe)

KypcoBoii mpoekT/ paboTa IpOBOJUTCS € LENbI0 POPMHUPOBAHUS Y OOYUAFOIIUXCS OIIBITA
KOMIUIEKCHOTO PEIIeHUs] KOHKPETHBIX 3a/1a4 MPOPECCHOHATHHON IS TeTLHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BoJisieT 00yJaromemMycs:

CTpyKTypa MOsICHUTEIBHOM 3alMCKU KYPCOBOTO MPOEKTa/ pabOThI
1. O3HaKOMHTHCS C METOJIMYECKOM pa3paboTKO K TJabopaTopHOU padoTe.

2. TlpopabotaTh CamMOCTOATEIHLHO TEOPETUYECKHN MaTepHals, IO ACPKUBAIOIIII
TEMAaTHKY JJa0OpaTOpPHOU pabOTHI.

3. OTBETHTh Ha KOHTPOJIbHBIC BONPOCHI, UMEIOIIUECS B METOIMYECKOW pa3paboTKe K
nabopaTopHoii padore.

5. OTBeTHTh HAa BONPOCHI KOJUIOKBUYMa, IPOBOJAMMOTO TpEnojaBaTeieM mepes
BBITIOJTHCHHEM J1a00PaTOPHOI paOOTHI.

6. BoimoHuTh Tab0paTopHyto paboTy.

Crpykrypa u dhopMa ordera 0 1adopatopHOii pabore
1. TUTyNbHBIN JTUCT.

2. Kparkyto hpopMyIupoBKY 3aa4 UCCIICTOBAHUS.
3.HeoOxomuMple TeOpEeTUYECKIE BBIKJIAIKH.



4. Anroputm.

5. [IporpaMmy BBIYHCIICHHA.

6. CKpUH-IIOT pe3yIbTaTOB MOJCIUPOBAHHUS
7. BeiBoibI 11O pabore.

TpeboBanug K 0dhOPMICHHIO OTYETA O JIADOPATOPHOU padboTe
OT‘-IGT BBIITOJIHACTCA B COOTBECTCTBUU C ﬂeﬁCTByIOH[HMH I‘OC}’I[&pCTBGHHBIMI/I

CTaHJapTaMH KaXK][bIM CTYJICHTOM HHIUBUIYaJIbHO B IEYATHOM WJIA PYKOITMCHOM BHJIE Ha Oenoin
oymare dopmara 210x297 mMm. PesynpTaTel MoaenupoBaHus NpuBoaaTcs B Buae CKpUH-IIOTA
JKpaHa.

11.5. Meroaunueckue ykazaHus A1 00y4arOIIUXCs MO MPOX0XKIESHUIO CaMOCTOSITEILHON
paboTsl

B xone BBIIOMHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYAOIIUICS BBIMOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPETOAaBaTENs, HO 0€3 €ro HemoCpeICTBEHHOTO
y4acTusl.

st oOywaronuxcst 1Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOSTENbHass paboTa MOXKET
BKJIIOUYATh B ce0s KOHTPOJIBHYIO paboTy.

B mporiecce BBIOTHEHUS CaMOCTOSATEIBLHOM paboOThI, y oOyuaromerocss GpopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovyero BpeMeHU, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHHUU U CHCTEMAaTH3allMU NMPUOOpETaeMbIX 3HaHMI, oOecredynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEeHHs, MOMOTaeT TOJYYUTh HABBIKUA IOBBIIICHUS
po(hecCHOHAIBHOTO YPOBHSL.

MetonuyeckuMu ~ MaTepuajamMH,  HANpaBISIONIMMH  CaMOCTOSITENIbBHYIO  paboTy
00yJaIONUXCSASBIISIOTCS:

— y4eOHO-METOIMYECKUI MaTepHall 10 TUCIUILINHE,

— METOJIMYECKHE YKa3aHHs IO BBIMOJHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommuxcst
10 3204HOU (popme 0OyUeHUs).

Hngh. cucmema xag. 21 _I'naokuu MY CPC

11.6. Meroanueckue yKazaHus Uig OOYYalOIIUXCS TO MPOXOXKACHUIO TEKYIIETro
KOHTPOJISl yCIIEBAEMOCTH.

Texkymuid KOHTPOJb YCHEBAEMOCTH MpeAyCMaTpUBAaeT KOHTPOJIb KadecTBa 3HAaHUN
00y4aromuxcsi, OCYLIECTBIIEMOIO B TEUEHUE CEMECTpa C IIEJIbI0 OLCHUBAHUS XO0/1a OCBOEHUS
JUCITUTUIAHBI.

[IpoBoauTcst 11t Becex (HopM 3aHITHIA:

Ha nexmusix — B BHAE BOMPOCOB IO paHee MPOYUTAHHOMY MaTepuady JaHHOW TEMBI,
UCTIONB3YEMOMY B KaueCTBE WCXOJHBIX TIOJOXKEHUH [UIsl JalbHEUIero OOBSICHEHUS CYTH
BOIpoOCa.

Ha mnpakThueckux 3aHATHUSX — OIIGHHWBaeTcs paboTa B ayAMTOPUH M PE3YJIbTaThl
Mpe/IBapUTENbHOM MOATOTOBKH K 3aHATHSM B BUJI€ OTBETOB Ha BOIPOCHI
Ha naGoparopHeix paboTrax — TMpoBepka 3HAaHMH TEOPETHYECKOrO MaTepuala

n1abopaTopHOil pabOTHI 1O BONIPOCAM B METOIMYECKUX YKa3aHUAX K J1a0OpaTOpHBIM paboTam
CucreMa OLIEHOK IO IPOXOXKJCHHUIO TEKYILEro KOHTPOJIsSl YCIEBAEMOCTH OCYIIIECTBIISETCS

B COOTBeTCTBUU ¢ TpeboBanmsmMu IlomokeHuit «O TeKymeM KOHTpOJIE YCIEBaeMOCTH U
MPOMEKYTOUYHOM arrectanuu ctyAeHToB ['YAII, oOyuaromuxcs 1Mo mporpamMMmMaM BBICIIETO
oOpazoBanusi» U «O MOAYJIHHO-PEUTUHTOBOM CHCTEME OIICHKM KadecTBa y4deOHOU paboTh
ctyneHtoB B 'Y Ally.



11.7. Metoauueckue yka3aHHs A 0OyYarOLIUXCS MO MPOXOXKIECHUIO MPOMEXYTOUHOM
aTTeCTalUN.

IIpomexxyTounass  arrectanust  OOydaromMXCsl  IpeJyCMaTpUBaeT  OLIGHUBaHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YJIbTAaTOB 00yUYeHHs MO IucuuIuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (¢opMma OLEHKM 3HAHHWH, IOMYyYEHHBIX OOydYalolUIMMcs B TpoIlecce
M3YyYEHUs BCEM NMCUUIUIMHBI WIM €€ YacTH, HaBBIKOB CAMOCTOSITEIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh UX U1 pELICHHUs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK IPaBHUJIO, NPOBOJUTCS B
NIEPUOJ HK3aMEHALlMOHHOM CECCMM M 3aBEpIIAETCS ATTECTAllMOHHOM OLICHKOM «OTJIIMYHOY,
«XOPOLLOY, «YIOBIECTBOPUTEIILHOY, «HEYIOBIECTBOPUTEILHOY.

Cucrema OLIEHOK IpH IPOBEIECHUU INPOMEKYTOYHOM aTTeCTAlMU OCYILIECTBISIETCS B
cooTBeTCTBUM C TpeboBanusiMu [lonokenuit «O TekymieM KOHTpOJE YCHEBAEMOCTH U
IpPOMEXYTOUHOH arrectanuu cryaeHToB ['YAIL, oOydaromuxcst mo mporpamMmaM BBICILIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIGHKM KadecTBa y4eOHOW paboTh
ctynentoB B 'Y Aly.



Jluct BHeCeHUs U3MEHEHUH B pabouyIo MPOrpaMMy JHUCHUTLIMHbI

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

IToamuces BHecHIEro
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

IMoamuce
3aB.

kadenpoit
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