MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

NMHCTUTYT UHTEJUIEKTYAJIbHBIX KUBEPHETUYECKNX CUCTEM

KA®EJIPA KOMIIbIOTEPHBIX CUCTEM U TEXHOJIOT UM

OJOBPEHO YMC NHUKC
[Tporokon Ne YMC-575/01-1

or 30.08.2021 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

I'MBPUAHBIE CYIIEPKOMIIBIOTEPHBIE TEXHOJIOT' A

HanpaBnenne noaroToBku [1] 09.04.01 UudopmaTika v BEIYUCIUTETbHAS
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AHHOTALMS

dopMHUpOBAaHUE Y CTYJICHTOB IIEIOCTHOTO MPEACTABICHUS O MPUHIUIAX pa3pabOTKH, aHau3a
U peali3aliy TapalIeIbHBIX AJITOPUTMOB OOpPabOTKH CTPYKTYp JAHHBIX; OCBOCHHE CTYICHTAMH
TEXHOJIOTHM pa3pabOTKH TPOTrPaAaMMHBIX MPOIYKTOB JUIsl THOPHIHBIX BBICOKOIPOU3BOIUTEIHHBIX
BEIUMCIIEHUH.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

HeJ’IHMI/I OCBOCHHA yqe6H01“4 JUCHUITIIMHBI ABJIAKOTCA q)OpMI/IPOBaHI/Ie Y CTYACHTOB LCJIIOCTHOI'O
NpEACTaBJICHUA O IPUHOUIIAX pa3pa60TI<H, dHaJIn3a MW pealn3alu NapaJluICJIbHBIX aJII'OPUTMOB
O6pa6OTKI/I CTPYKTYp MAaHHBIX; OCBOCHHC CTYACHTaMU TEXHOJIOTUH p8.3pa60TKI/I IMpOorpaMMHBIX
MMPOAYKTOB IJIA T’ I/I6pI/I,Z[HLIX BBICOKOITPONU3BOAUTCIILHBIX BBIYHCIICHUI.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JUJIs yCHIENIHOTO YCBOCHHMSI JHCHIUILIMHBI HEOOXOIMMbI KOMIETCHIINH, C(HOpMHpPOBAHHBIC B
pe3yabTaTe U3yYCHUS AUCIUIUINH.

N3yuenre nanHOM MUCHIIUIMHBI HeoOXxoaumo i BeimoidHeHus HUP, npoxoxaeHust mpakTuk
Y 3aIIUTHI MarKCTEPCKOM TUCCEPTAITUH.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVNTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHatbHble KOMIETEHIHH:

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIIN

VYKII-1 [1] — CriocobeH pemathb
UCCIIeI0BATEIILCKUE, HAYYHO-
TEXHUYECKUE U MPOU3BOICTBCHHBIC
3aJ]aui B YCIIOBUSX
HEOTPEACIICHHOCTH, B TOM YHCIIE
BBICTPANBATh JICTIOBYIO
KOMMYHHKAITUIO U OPTaHU30BHIBATH
paboTy KOMaH/Ibl C UCTIOIb30BaHUEM
IU(POBBIX PECYPCOB U TEXHOJIOTHHA B
nudpoBoii cpene

YKII-2 [1] — Criocoben k
caMO00yUYCHHIO, CAMOAKTYaTH3aINN
Y CaMOPA3BHUTHIO C MCIIOIb30BAHUEM
Pa3IUYHBIX IUPPOBBIX TEXHOJIOTHIA B
YCIIOBUSIX MX HEIPEPHIBHOTO
COBEPIICHCTBOBAHUS

Kon 1 HaumeHoBaHrEe WHIUKATOPA TOCTHUKEHUS
KOMIIETEHIIHH

3-YKI-1 [1] — 3naTh coBpeMeHHBIE ITU(DPOBLIE TEXHOIOTHH,
UCTIONIb3YEMBIE I BHICTPAUBaHUS JEIOBOM KOMMYHHUKAIIUU
Y OpPTaHU3AINH WHINBUAYATHHOH W KOMaHTHOW PabOTHI
Y-VYKU-1 [1] — YMeTs noadupaTth Hanboee peaeBaHTHBIE
U(POBBIC PEIICHHS TSI TOCTHKEHUS TIOCTABICHHBIX [IEJICH
W 3a71a4, B TOM YHCII€ B YCIOBHIX HEONPEAECTECHHOCTH
B-YKI-1 [1] — BnageTs HaBbIKaMH pelIeHUs
HCCIIEIOBATENECKUX, HAYYHO-TEXHUYECKUX U
MIPOM3BOJICTBEHHBIX 33/1a4 C HCIIOJIH30BAHUEM IU(DPOBBIX
TEXHOJIOTHUI

3-YKII-2 [1] — 3naTh ocHOBHBIE ITU(GPOBBIE MIATHOPMBI,
TEXHOJIOTH U UHTEPHET PECYPCHI UCIOIb3yEMbIE IIPU OHJIANH
o0y4eHuu

V-YKIU-2 [1] — YMeTp UCI0Ib30BaTh pa3InyHbIe UPPOBbIE
TEXHOJIOTHH ISl OpraHu3aluu o0ydeHus

B-YKII-2 [1] — Bnanets HaBbIKaMH caMOOOyUYCHUS,
CaMOOAKTYJIM3allMH U CAMOPA3BUTHS C UCTIOIb30BAHHEM
Pa3IUYHbIX HU(POBBIX TEXHOJIOTUI




[IpodeccronanbHbie KOMIETEHIIMA B COOTBECTBUU C 3ajjadaMud W OOBEKTaMu (o0iacTsMu

3HAHUN) PO ECCHOHATHHON

JACATCIIBHOCTH

3apaua
npogeccHoHAIBLHOU
nesiteabHoctu (3I11)

npou3
MIPOSKTUPOBAHKE U
MIPUMEHEHHE
WHCTPYMEHTATBHBIX
CPEJICTB peaaru3alun
MIPOrpPaMMHO-AIIAPATHBIX
MIPOEKTOB; pa3paboTKa
METOJIUK peaU3aIiH U
COIPOBOKACHHS
MIPOrPaMMHBIX TPOAYKTOB;
pa3paboTKa TEXHUIECKUX
3aJJaHuM Ha
MIPOESKTHPOBAHHE
MIPOrPaMMHOTO
oOecrieYeHus I CPEJICTB
yIpaBICHUS U
TEXHOJOTHYECKOI0
OCHAII[CHHS
MTPOMBIIIIJICHHOTO
MIPOU3BOJICTBA U KX
pean3anms ¢ TOMOIIbIO
CpeICTB
ABTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHHS,
TECTUPOBAHUE
MIPOTPaMMHBIX TTPOIYKTOB U
0a3 JaHHBIX; BEIOOP CUCTEM
obecneueHuUs
JKOJIOTHYECKOU
0e30ImacHOCTH
MIPOU3BOJICTBA; TIPOBEICHHE
WCTIBITAHUH, BHEIPEHUE U
BBOJI B 9KCILITyaTaIlHIO
pa3zpaboTaHHBIX
MPOrpaMMHO-aIapaTHBIX
KOMILJIEKCOB, 0a3 JaHHBIX,
MH(OPMALMOHHBIX CHCTEM
Y aBTOMATHU3HPOBAHHBIX
cucteM 00paboTKH
uHpOpMaLIUU U
yIpaBJICHUS;

O0BbeKT NIk 00J1aCTh
3HAHUSA

ABTOMAaTH3UPOBAHHBIE
CUCTEMBI 00pabOTKH
nH(popMaluu u
yIpaBJIeHUsS

HCIIOJIb30BAHHUC NICPCAOBBIX

Konx u nHaumenoBanue
npogeccuoHaIbHOU
KOMIIeTEeHIIUH;
OcHoBaHue
(mpogeccuoHaANBHBIN
cranaapr-I11C, ananu3
ONbITA)

BOJICTBEHHO-TEXHOJIOTHYECKOU

[MK-1.1 [1] - Cnocoben
OCYILECTBIISATh
POEKTHPOBAHNE,
CO3JIaHKe, TIPUMCHCHHUE U
IKCIUTyaTaIHIO
ABTOMAaTH3UPOBAHHBIX
CUCTEM 00pabOTKU
uHopmMaIuu u
YIPaBJICHUS C YIETOM
TpeOOBaHM K
o0ecrne4eHuno
0€30IaCHOCTH U 3aIlUTe
UHpOpMALIUU

Ocnosanue:
[TpodeccrnonanbHbIi
craugapt: 06.015, 06.033

Konx u nHaumenoBanue
HHAUKATOPA J0CTHKEHU
npo¢eccCuOHANBLHOM
KOMIeTEeHI[HH

3-TIK-1.1[1] - 3uars:
OCHOBBI TEOPHH CUCTEM U
CUCTEMHOI'0 aHAJIN3a;
CoBpeMeHHbIE CTaH/AAPTHI
UH(POPMALIMOHHOTO
B3aUMO/ICICTBUS CUCTEM;
CucTeMbl KJIacCU(pHUKAIAY
U KOJUPOBAHHUS
UH(POPMALIUH, B TOM YHCIT
HPUCBOCHUE KOJIOB
JIOKYMEHTaM U 3JIEMEHTaN
CIPAaBOYHUKOB; METOUKI
OTIMCAHUS U
MOJICJINPOBaHUs OU3HEC-
IIPOLIECCOB, CPENICTBA
MOJICJINPOBAaHUs OU3HEC-
nnpoueccos; THCTpyMEHTE
Y METO/Ibl TPOCKTUPOBAHY
apxutektypsl UC;
CoBpeMeHHbIE METOJUKI
TECTUPOBAHUS
pa3pabaTbIBaeMbIX
MH(POPMALMOHHBIX CHCTEN
OcHOBBI HH(OPMALIMOHHO
0e30macHOCTH
OpraHu3aIuy; ;
V-IIK-1.1[1] - Y™meTsb:
[IpoekTupoBaTh
apxutektypsl UC;
B-IIK-1.1[1] - Bnanets
HaBBIKAMU:
MogenupoBaHus CUCTEM;
Bripa®oTku BapraHTOB
ApPXUTEKTYPHBIX peIICHU
Ha OCHOBE HAKOIJIEHHOTO
OTIBITA;




METOJIOB OLICHKH KauecTBa,
HAJC)KHOCTH U
MH(POPMALMOHHOM
0e30MacHOCTH
MPOrpaMMHO-AMIaPaTHBIX
KOMILIEKCOB, 0a3 JaHHBIX,
MH(OPMALIMOHHBIX CUCTEM
Y aBTOMATH3HPOBAHHBIX
cucTeM 00paboTKU
nHpopMalnu U
yIpaBIeHUS;
HCIIOJIb30BaHUE
MH(OPMALIMOHHBIX
CEpBHCOB AJIs
aBTOMATHU3AINH
MIPUKITATHBIX U
MH(OPMALIMOHHBIX
MIPOLIECCOB MPEAIPUATHI
BBICOKOTEXHOJIOTHUECKHUX
OTpacyieil SKOHOMUKHU
MIPOEKTUPOBAHKE U
MIPUMCHCHUE
WHCTPYMEHTAIIbHBIX
CPEICTB peaan3auuu
MPOrpaMMHO-AMIMapaTHBIX
MIPOEKTOB; pa3zpaboTka
METOJIMK peallu3aluy U
COIIPOBOKICHUS
MIPOrPaMMHBIX TPOAYKTOB;
pa3paboTKa TEXHUYECKUX
3aJJaHuH Ha
MIPOCKTHPOBAHHE
MIPOrPaMMHOTO
oOecrnieueHus Juisl CPe/ICTB
yHOpaBIeHUS U
TEXHOJIOTHYECKOTO
OCHAIIIEHUS
MIPOMBIIIIIICHHOTO
MIPOU3BOJICTBA U HX
peanuzanys ¢ HOMOIIbIO
CpencTB
aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHHUS,
TECTUPOBaHUE
MPOrPaMMHBIX TPOIYKTOB U
0a3 TaHHBIX; BEIOOp CHCTEM
obecrnieueHus
3KOJIOTUYECKOM
0e30MacHOCTH
MIPOU3BOJICTBA; MPOBEICHHE
WCIIBITAHUH, BHEIPEHHE U
BBO/JI B DKCILTYaTaIHIO

ABTOMaTU3UpPOBaHHbIE
cUCTEMbI 00pabOTKU
uHpOpMaLUU U
YIpaBJICHUS

IIK-1.2 [1] - CnocoGen
OpraHU30BBIBATH PabOTY
IO COTPSKEHUIO
amIapaTHbIX U
HIPOTrPaMMHBIX CPEJICTB B
cocTaBe
ABTOMATHU3MPOBAHHBIX
cucreM 00paboTKH
UHpOpPMALIUHU U
YIPABJICHUS C YIETOM
TpeOoBaHU K
o0ecrne4eHuno
0€30I1aCHOCTH U 3allluTe
uHbopMaIuu

OcHosanue:
[TpodeccrnonanbHbIi
craugapt: 06.015

3-T1IK-1.2[1] - 3uars:
YeTpoiicTBO 1
(YHKLIMOHUPOBaHUE
coBpemeHHbIX C; OcHOB
MEHEIKMEHTA, B TOM YHUC]
MEHEIP)KMEHTa KauecTBa;
VYpasneHue
KOMMYHHUKAIUSIMU B
poeKTe 0a30Bble HABBIKH
yIpaBiieHus (B TOM 4UCTe
IIPOBEJCHUE NPE3CHTALUI
IIPOBEJICHHUE NIEPETOBOPOB
nyOJIMYHbIE BBICTYIUICHUS
V-TIK-1.2[1] - Y™meTs:
YcranaBnuBath u
HACTpauBaTh NPUKIIATHOE
I1O; Pacnipenensarts paboT
U BBIJIEJISITh PECYPCHI;
B-IIK-1.2[1] - Bnanets
HAaBBIKAMM: Y CTAHOBKH
npuxnagsoro [10,
HEOOXOUMOTI0 I
¢ynkunonupoanus UC;
Hactpoiiku npukiagHoro
1O, Heo6xoauMoro 1is
¢ynxuonnposanus UC,
JUIsL ONTUMAJIBHOTO
¢yukuonuposanus 1UC;
Obecneuenus
COOTBETCTBUS IpoLecca
passeptbiBanusa MC y
3aKa34yMKa NPUHATHIM B




pa3zpaboTaHHBIX
MPOTrpaMMHO-AIAPATHBIX
KOMIIJIEKCOB, 0a3 TaHHbIX,
WH(POPMAIMOHHBIX CHCTEM
Y aBTOMaTU3UPOBAHHBIX
cucteM 00pabOTKH
uHpOpMaLUU U
YIpPaBIICHUS;
UCIOJIb30BAHUE MEPEIOBBIX
METO/IOB OLIEHKH KauecTBa,
HA/IeKHOCTH U
nH(pOPMaLMOHHON
6e30macHOCTH
MPOTPaMMHO-AIAPATHBIX
KOMILJIEKCOB, 0a3 TaHHbIX,
MH(POPMAIIMOHHBIX CHCTEM
Y aBTOMaTU3UPOBAHHBIX
cucteM 00paboOTKH
uHpOpMaLUU U
yIpaBiIeHUS;
UCMOJIb30BaHUE
MH(OPMALIMOHHBIX
CEPBHCOB AJIs
aBTOMAaTHU3AINH
MPUKIIAJIHBIX U
MH(OPMALIMOHHBIX
IIPOLIECCOB NMPEAIPUATUI
BBICOKOTEXHOJIOTMUYECKHUX
OTpaciiel 3KOHOMUKHU
[IpoexTupoBanue u
IIpUMEHEHHE
WHCTPYMEHTAIIbHBIX
CPEICTB peaau3alnuu
MPOTrpaMMHO-aIMapaTHBIX
npoekToB. PazpaboTka

BrrunciurenbHbie
MAalINHbI, KOMIUIEKCHI,
CUCTEMBI U CETH.
ABTOMaTU3UPOBAaHHBIE
cCUCTEMbI 00pabOTKH
uHpOpMaLUU U

IT1K-2.1 [1] - Criocoben
OCYIIECTBIIATh
MIPOSKTUPOBAHHUE,
CO3/aHHe, IPUMEHEHUE 1
IKCILTYaTaIHI0
BBICOKOITPOU3BOIUTENBHBIX

OopraHu3al 1IN MPOCKTH
CTaHOJapTaM U TEXHOJIOT'US

3-TIK-2.1[1] - 3nars:
COBPEMEHHBIE
WHCTPYMCHTAJILHBIC
CpeZcTBa pa3paboTKH
MOJIENIEH 1 KOMIIOHEHTOB
3aLUILEHHOTO

METOJIUK peallu3aluy 1 yIpaBJIEHUS. BBIUHCIUTENIBHBIX CUCTEM C | BBICOKOTIPOU3BOJAUTEIHHO
COIIPOBOXKACHHUS Cucremsl y4eToM TpeOOBaHMI K IIPOrPaMMHO-aIAPATHOI
MPOrpPaMMHBIX IPOAYKTOB. | aBTOMAaTU3MpPOBAHHOTO | OOECIEUEHUIO o0ecrnieyeHus;
PazpaboTka TeXHUYECKUX IIPOCKTUPOBAHUSA U 0€30I1aCHOCTH U 3alllUTe V-1IK-2.1[1] - YmerTs:
3a/laHui Ha MH(OPMaLOHHOU UHPOpPMALIUU BbIOMpATh U IPUMEHSITh
MIPOEKTUPOBAHHE MOAJIEPKKH COBPEMEHHBIE
MIPOrpaMMHOT0 KU3HEHHOTO LIUKJIa Ocnoeanue: UHCTPYMEHTAJIbHBIE
oOecrnievyeHus Ui CPEICTB | IPOMBIIIUIEHHBIX [TpodeccrnonanbHbIi CpelCcTBa pa3pabdoTKu
yIpaBJICHUS U 7631 (SN1707 8 crangapt: 06.028 Mojiesield 1 KOMIIOHEHTOB
TEXHOJIOTHYECKOTO [IporpamMmmuoe 3aIIUIIEHHOTO
OCHAILIEHUS o0ecrieyeHne CpeicTB BBICOKOITPOU3BOIUTEIIBHO
MIPOMBIIIIJIEHHOTO BBIYHUCITUTENHHOM MPOrpPaMMHO-AIAPATHOT
MIPOU3BOJICTBA U UX TEXHUKH U oOecrnieueHus B
peanuzanus ¢ TOMOIIbIO ABTOMATHU3HPOBAHHBIX COOTBETCTBUHU C

CPEICTB cucTeM (IIpOrpaMMbl, pelIaeMbIMH 331a4aMu;
ABTOMaTU3UPOBAHHOIO MpOrpaMMHBbIE B-I1K-2.1[1] - Bnanets:
MIPOEKTUPOBAHMSI. KOMILIEKCHI U HaBBIKAMU pa3pabOTKH




TectupoBanue
MPOTPAaMMHBIX TIPOTYKTOB U
6a3 naHHbIX. BeIOOp cuctem
o0ecnieueHus
JKOJIOTUYECKOU
0e30macHOCTH
IIPOU3BOJICTBA.
[IpoBenenue ucnbITaHUM,
BHEJIPEHUE U BBOJ B
JKCILTyaTaluIo
pa3zpaboTaHHBIX
MIPOrpaMMHO-AIIapaTHBIX
KOMILJIEKCOB, 0a3 TaHHbIX,
MH(OPMALIMOHHBIX CUCTEM
Y aBTOMaTU3UPOBAHHBIX
cUCTeM 00paboTKH
uHpOpMaLUU U
yIpaBJIeHUsI.
Hcnonp30Banne nepenoBbx
METO/IOB OLIEHKH KauecTBa,
HAJEKHOCTH U
nH(OPMaLMOHHON
6e30macHOCTH
MIPOrpaMMHO-aIIapPaTHBIX
KOMILJIEKCOB, 0a3 TaHHbIX,
MH(OPMALIMOHHBIX CUCTEM
Y aBTOMaTU3UPOBAHHBIX
cucTeM 00paboTKu
uHpOpMaLUU U
yIpaBiIeHUsI.
Hcnons3oBanue
MH(OPMALIMOHHBIX
CEPBHCOB AJIs
aBTOMAaTHU3aINH
MPUKIIAJIHBIX U
MH(OPMALIMOHHBIX
IIPOLIECCOB NMPEATIPUATUI
BBICOKOTEXHOJIOTHYECKHUX
oTpacieil SKOHOMHUKH.
[IpoexTupoBanue u
IpUMEHEHHE
WHCTPYMEHTAIIbHBIX
CpEeACTB peaau3anuu
MIPOrpaMMHO-aNIMapaTHBIX
npoekToB. PazpaboTka
METOJIUK pealu3alky 1
COIIPOBOKICHHUS
MIPOrPaMMHBIX IPOIYKTOB.
Pa3paboTka TeXHUYECKUX
3a/IaHUM HA
IIPOEKTHUPOBAHUE
IIPOrpaMMHOI0

CHCTEMBI).
MaremaTtndaeckoe,
uH(pOPMAaIMOHHOE,
TEXHUYECKOE,
JIUHTBUCTUYECKOE,
MPOrpaMMHOE,
PrOHOMUYECKOE,
OpTraHHU3aI[MOHHOE
MPaBOBOE
obecrneueHne
MIEPEUNCIICHHBIX
CUCTEM.

BrrunciurenbHbie
MalINHbI, KOMIUIEKCHI,
CUCTEMBI U CETH.
ABTOMaTH3UPOBAaHHBIE
CUCTEMBI 00pabOTKH
uH(popMaluu U
yIpaBlIEHUS.

Cucremsl
aBTOMATHU3UPOBAHHOTO
IIPOEKTUPOBAHUS U
HMH(OPMaLMOHHON
MOJEPIKKH
KU3HEHHOTO LIUKJIa

ITIK-8.1 [1] - Criocoben
OCYIIECTBIIATh
MIPOEKTUPOBAHHUE,
Co3/aHKe, TIPUMEHEHHUE 1
IKCIUTyaTaIUIO
BBICOKOITPOU3BOIUTENBHBIX
BBIYUCIIUTEIBHBIX CUCTEM,
a TaKkKe CO3JaHue U
MpUMEHEHNE
BBICOKOITPOU3BOIUTENbHBIX
TEXHOJIOTHI C y4ETOM
TpeOOBaHM K
00ecreueHn0

MOJIeJIEH ¥ KOMIIOHEHTOB
3alUIIEHHOrO
BBICOKOIIPOU3BOAUTEIIBHO
MIPOrpaMMHO-aNIapaTHOT
obOecrieueHus ¢
HCITIOJIb30BaHUEM
COBPEMEHHBIX
WHCTPYMEHTAIBHBIX
CpEICTB

3-TIK-8.1[1] - 3nars:
COBpPEMEHHBIE
BBICOKOTIPOU3BOUTEIIbHB]
TEXHOJIOTHH U
WHCTPYMEHTAJIbHBIE
CpeICcTBa pa3pabdoTKu
MOJeJIeH 1 KOMIIOHCHTOB
3aAIUIICHHOTO
BBICOKOTIPOU3BOAUTEIIBHO
IIPOrpaMMHO-aNIapaTHOT
o0ecIreyeHus;
V-IIK-8.1[1] - YmerTs:
BBIOMPATH U IPUMEHSATD




o0ecrieyeHus sl CPe/ICTB
YIpaBJICHUS U
TEXHOJIOTUYECKOTO
OCHAIIICHUS
MIPOMBIIIIEHHOTO
MIPOU3BOJICTBA H UX
peanu3alysi ¢ TOMOIIbIO
CpEICTB
aBTOMAaTH3HPOBAHHOTO
MPOEKTUPOBAHHUSI.
TectupoBanue
MPOTPAaMMHBIX TIPOTYKTOB U
6a3 naHHbIX. BeIOOp cuctem
o0ecnieueHus
JKOJIOTUYECKOU
0e30macHOCTH
MIPOU3BOJICTBA.
[IpoBeneHue ncnbITaHUM,
BHEJIPEHHE U BBOJ B
JKCILTyaTaluIo
pa3zpaboTaHHBIX
MIPOTrpaMMHO-AIAPATHBIX
KOMIIJIEKCOB, 0a3 TaHHbIX,
MH(POPMAIIMOHHBIX CHCTEM
Y aBTOMAaTU3UPOBAHHBIX
cucTeM 00paboTKu
uHpOpMaLUU U
yTIpaBIICHUSL.
Hcnonb3oBanue nepeaoBbIX
METOIOB OIIEHKH Ka4yecTBa,
Ha/IKHOCTH U
nH(OPMaLOHHON
6e30macHOCTH
MPOTrpaMMHO-aIMapaTHBIX
KOMILJIEKCOB, 0a3 TaHHbIX,
MH(POPMAIIMOHHBIX CHCTEM
U aBTOMaTU3UPOBAHHBIX
cucTeM 00paboTKH
nH(popMaILuU U
yTIpaBIICHUSL.
Hcnonb3oBanue
MH(OPMALIMOHHBIX
CEpBUCOB IS
aBTOMATH3aIHN
MIPUKIIAJHBIX U
MH(OPMALIMOHHBIX
MIPOLIECCOB MPEANIPUATUI
BBICOKOTEXHOJIOTUIECKHX
oTpaciei SKOHOMHUKH.

ITPOMBIIIITIEHHBIX
N30SIV,
IIporpammHoe
o0ecrnieueHne CpeacTB
BBIYHUCIIUTEIBHOU
TEXHUKHU U
aBTOMATHU3UPOBaHHBIX
cucTeM (IIporpaMMel,
IIPOrpaMMHBIE
KOMILIEKCHI U
CUCTEMBI).
MaremaTndeckoe,
UH(POPMAaLMOHHOE,
TEXHUYECKOE,
JIMHTBUCTUYECKOE,
MIPOrpaMMHOE,
ProHOMHUYECKOE,
OpraHMU3aIOHHOE U
IIpaBOBOE
o0ecrnieueHue
NIEPEUNCIIEHHBIX
CUCTEM.

0€30MMaCHOCTH U 3aIlUTE
uHbopMauu

OcHnosanue:
[TpodeccrnonanbHbIM
cranaapt: 06.028

OpraHU3alMOHHO-YIIPABICHYECKUN

Opranmzanus padoTh
KOJIJICKTHBA UCIIOJIHHUTEIICH,

BreraucnurenbHbie
MalINHBI, KOMIIJICKCHI,

[1K-2.2 [1] - CnocoGen
OpraHU30BBIBATH PabOTY

COBpPEMEHHbBIE
BBICOKOTIPOU3BOIUTEIILHB]
TEXHOJIOTHH U
WHCTPYMEHTAJIbHBIE
CpeZcTBa pa3paboTKH
MOJIeJIEH ¥ KOMIIOHEHTOB
3aIIHUIICHHOTO
BBICOKOTIPOU3BOUTEIIBHO
MPOrPaMMHO-AIAPATHOT
obecreyeHus B
COOTBETCTBUH C
peniaeMbIMH 3a1a4aMHu;
B-IIK-8.1[1] - BnageTs:
HaBbIKaMU pa3padOTKH
MOJIeNIeii 1 KOMIIOHCHTOB
3alUIIEHHOIO
BBICOKOIIPOU3BOAUTEIIBHO
MIPOTrpaMMHO-aNIapaTHOT
obOecrieueHus ¢
HCIOJIb30BaHUEM
COBPEMEHHBIX
HHCTPYMCHTAITbHBIX
CPEACTB U
BBICOKOTIPOU3BOIUTEIIbHE]
TEXHOJIOT Ui

3-1IK-2.2[1] - 3unars:
JICHCTBYIOILIEE




MIPUHSTHE
HCTIOJTHUTENIbCKUX
pelIeHH B yCIOBUAX
CIIEKTpa MHEHHIA,
OIIpezieNIEHUE MopsiiKa
BbINIOJTHEHMS paboT. [louck
ONTUMAJILHBIX PEIICHHIA
P CO3JaHUH MPOTYKIIUH C
y4eToM TpeboBaHHIA
KauecTBa, HaJIe)KHOCTHU U
CTOMMOCTH, a TAKXXE CPOKOB
HCIIOJTHEHU, 0€30ITaCHOCTH
XKHU3HEIEATEIBHOCTH U
3KOJIOTUYECKOU YUCTOTBHI.
Opranuzanus B
Mo/Ipa3/iesIeHUsIX paboThI
10 COBEPILIEHCTBOBAHMUIO,
MO/IEpHU3aLINHY,
YHU(PUKAIIUU KOMIIOHEHTOB
MIPOrpPaMMHOTO,
JMHI'BUCTUYECKOTO U
HMH(OPMALIMOHHOTO
o0ecredyeHus U 1o
pa3paboTKe IPOEKTOB
CTaHJApTOB U
cepTudUKaTOB. AanTanus
COBPEMEHHBIX BEpCUH
CUCTEM yIpaBJIEHUS
KayeCTBOM K KOHKPETHBIM
yCIJIOBUSIM IIPOU3BOJICTBA Ha
OCHOBE MEXyHapOJHbIX
crannaptoB. [Tognepxka
€IMHOTO
MH(OPMALIMOHHOTO
MIPOCTPAHCTBA
IUTAaHUPOBAHUS U
yIpaBlIeHUs TPeaNpUsITHEM
Ha BCeX dTamnax
KU3HEHHOTO LHKIIa
MIPOU3BOIUMOM MPOTYKIUH.
[LimanupoBanue
MEPCIEKTUBHBIX U
KOHKYPEHTOCIIOCOOHBIX
pa3paboTok B 001acTH
BBICOKOITPOU3BOIUTEIILHOTO
3aLUIIIEHHOT O
MIPOrpPaMMHO-AMNIaPaTHOTO
o0OecrieucHus,
ABTOMATHU3HPOBAHHBIX
cucTeM 00paboTKH
nHpopManuu u
yHOpaBJIeHUS U

CUCTEMBI U CETH.
ABTOMAaTH3UPOBaHHBIE
cucTeMbl 00pabOTKU
nH(popMaluu U
yTIpaBJICHUSL.
Cucremsl
aBTOMAaTH3HPOBAHHOTO
MIPOEKTUPOBAHUS U
MH(POPMALIMOHHOM
MOIICPIKKH
KU3HEHHOT'O LIUKJIa
MIPOMBITIITICHHBIX
U3JEIUN.
[IporpammHuoe
obecreyeHne cpeicTB
BBIYHCIIUTEIIBHOMN
TEXHUKHU U
aBTOMATH3HPOBAHHBIX
cucteM (IIporpamMMmsl,
MIpOTpaMMHEIE
KOMILJIEKCHI U
CUCTEMBI).
MaremaTtuueckoe,
nH(pOpPMaLMOHHOE,
TEXHUUYECKOE,
JMHTBUCTHYECKOE,
IIpOrpaMMHOE,
SProOHOMHUYECKOE,
OpraHU3aIIOHHOE U
IIpaBOBOE
obecrieyeHne
MIEPEYHCICHHBIX
CHUCTEM.

10 CONPSYKEHUIO
anmnapaTHbIX U
IPOTPaMMHBIX CPEJICTB B
COCTaB€ 3alUIICHHBIX
BBICOKOITPOU3BOIUTENBHBIX
BBIUHCIUTENbHBIX CUCTEM

OcHosanue:
[TpodeccrnonanbHBbIM
crannapt: 06.016

3aKOHOJIATEILCTBO B
o0nacTu HH(OPMATUKU U
BBIYUCIIUTEIbHONU TEXHUKI
yrpaBieHus pa3paboTKoi
IPOEKTOB, 1IEJIH,
MPHUHIIATIEI, QYHKIINH,
00BEKTHI YIPaBJICHHUS
POEKTaMH, OCHOBHEIE
UHCTPYMEHTHI IPOBEICHM:
peUH)XUHUPHUHTa OU3HEC-
IPOIIECCOB, METOIbI COOP:
UHPOPMALINH, TTOIXOIBI K
OpraHu3aIuM JeSITeIbHOC
CHEU(PUIECKUX CITYXKO TIC
YIpPaBJICHUIO IPOEKTAMHU,
OCHOBHBIE METOJIOJIOTHH
yIpaBJIEHUS IPOECKTAMU;
V-IIK-2.2[1] - Y™meTb:
OpPraHU30BBIBATH PAOOTY ¥
PYKOBOJIUTH KOJUIEKTHBAM
pa3paboTUYUKOB B 00JIACTH
3aITUIIEHHBIX
BBICOKOTIPOU3BOUTEIbHB]
BBIYUCITUTEIEHBIX CUCTEM:.
B-IIK-2.2[1] - BnageTs:
HaBBIKAMHU OpTaHU3aIHN
paboThI U PyKOBOJICTBA
KOJIJICKTHBAMU
pa3paboTYUKOB B 00JACTH
3aIUIIEHHBIX
BBICOKOTIPOU3BOUTEbHB]
BBIYUCITUTEILHBIX CUCTEM
OLIEHKOH 3((heKTUBHOCTH
UX JESITEITbHOCTH




POOOTOTEXHUKH.
Opranu3anus paboTbl
KOJUIEKTUBA UCIIOJIHUTENEH,
MIPUHSTHE
HCIIOJIHUTENIBCKUX
peuIeHui B yCIOBUAX
CIIEKTpa MHEHUH,
olpeziesieHue MopsiaKa
BbINOIHEHUs paboT. [Touck
ONTHUMAJIbHBIX PELIeHUH
IIPU CO3JaHUH MPOTYKIUH C
y4eTOM TpeOOoBaHU
KauecTBa, HaJIE)KHOCTH U
CTOMMOCTH, a TaK)X€ CPOKOB
UCIIOJHEHUSs, 0€301acCHOCTH
KHU3HECSITEIbHOCTH U
9KOJIOTMYECKOM YUCTOTHI.
Opranusanus B
MOJIpa3/IeIeHUsIX PaboThI
10 COBEPILIEHCTBOBAHMUIO,
MOJIEpHU3aLIUHY,
YHU(PUKAIUU KOMIIOHEHTOB
IIPOrPaMMHOTO,
JMHTBUCTUYECKOTO U
MH(POPMALIUOHHOTO
o0ecrnie4yeHus u 1o
pa3paboTKe NPOEKTOB
CTaH/IapTOB U
cepTU(HKATOB. AanTanus
COBPEMEHHBIX BEPCUI
CUCTEM YIPaBIEHUS
KaueCTBOM K KOHKPETHBIM
YCIIOBUSIM IIPOU3BOZCTBA HA
OCHOBE MEXJIyHapOIHbIX
cranaaptos. [Tonnepxka
€IMHOTO0
UH(POPMAIIMOHHOTO
MIPOCTPaHCTBA
IJITAHUPOBAHUS U
yHpaBieHUs NPeaIpUITHEM
Ha BCEX ATamnax
KU3HEHHOTO LIUKJIa
MPOU3BOIUMOMN NPOAYKIUH.
[InanupoBanue
MEPCIEKTUBHBIX U
KOHKYPEHTOCIIOCOOHBIX
pa3paboToK B 00JaCTH
BBICOKOITPOU3BOIUTEIIHLHOTO
3aIUILEHHOTO
IIPOrpaMMHO-AINIaPaTHOI O
obecreyeHus,
aBTOMATHU3HPOBAHHBIX

BrrunciurenbHbie
MaIlliHbI, KOMIUIEKCHI,
CUCTEMBI U CETH.
ABTOMaTH3UPOBAaHHBIE
CUCTEMBI 00pabOTKHI
uHpOpMaLIUU U
yIpaBieHUs.
Cucremsl
aBTOMATHU3UPOBAHHOTO
IIPOEKTUPOBAHUS U
nH(OPMaLIOHHON
MOAJEPIKKH
KU3HEHHOTO LIUKJIa
MIPOMBIIIJICHHBIX
N30SIV,
IIporpammHuoe
o0ecrnieueHne CpeacTB
BBIUMCIIUTENILHON
TEXHUKA U
aBTOMAaTH3MPOBAHHBIX
cucTeM (IIporpaMMel,
IIpOrpaMMHBbIE
KOMILIEKCHI U
CHCTEMBI).
MaremaTtndaeckoe,
UH(POPMALMOHHOE,
TEXHUYECKOE,
JIMHTBUCTUYECKOE,
IIPOrpaMMHOE,
9ProOHOMHUYECKOE,
OpraHMU3aIOHHOE U
IIPaBOBOE
oOecrnieueHue
NIEPEUNCIIEHHBIX
CHUCTEM.

I1K-8.2 [1] - Criocoben
OpPTraHHU30BBIBATH PAOOTY
IO COTPSIKEHUTO
anmnapaTHBIX U
MIPOTPaMMHBIX CPEJCTB B
COCTaBE 3aIMIICHHBIX
BBICOKOTIPOM3BOIUTEIBHBIX
BBIUMCIUTEIIBHBIX CUCTEM,
a Tak)Ke MPUMEHEHUIO
BBICOKOIIPOU3BOUTENbHBIX
TEXHOJIOTHI

OcHosanue:
[TpodeccrnonanbHbIM
crannaapt: 06.016

3-1IK-8.2[1] - 3naTs:
JICUCTBYIOLIIEE
3aKOHO/IaTeNbCTBO B
obnactu nH(GOPMATUKU U
BBIYHCTUTEILHON TEXHHKE
yrpaBleHus pa3paboTKoi
IIPOEKTOB, LIENH,
MPUHIIUIIBI, (PYHKINH,
00BEKTHI yIIPaBIICHUS
MPOEKTaMHt, OCHOBHbBIE
WHCTPYMEHTHI TIPOBECHH:
PEUHKUHUPHUHTA OU3HEC-
MIPOIIECCOB, METOBI COOP:
uH(bOpMaIUH, TOAXOIBI K
OpraHHU3aIH JIeATEIbHOC
crenu(UIECcKUxX CIyxoO I¢
YIPaBIEHUIO IPOEKTaMH,
OCHOBHbBIE METOAOJIOTUU
YIIpaBJICHUS IPOCKTAMHU;
V-IIK-8.2[1] - Y™merTs:
OpraHU30BBIBATH PAOOTY ¥
PYKOBOJHUTH KOJUIEKTHBAM
pa3paboTYUKOB B 00JIACTH
3aIUIIEHHBIX
BBICOKOTIPOU3BOIUTEIIbHB]
BBIUHCIUTENBHBIX CUCTEM
TEXHOJIOTHIA;

B-IIK-8.2[1] - BnageTs:
HaBBIKAMU OpPTaHU3aIAN
paboThl U PYKOBOJICTBA
KOJUICKTUBAMHU
pa3paboTUUKOB B 00JIACTH
3aIIUIIEHHBIX
BBICOKOITPOU3BOIUTEIIbHE]
BBIYHCITUTEILHBIX CHCTEM
TEXHOJIOTUM C OLIEHKOU

3¢ (HEeKTHBHOCTH MX
JEeSITEIbHOCTH




cucteM 00paboTKH
nH(popMalu U
yIpaBJICHUs U
POOOTOTEXHHKH.

4. CTPYKTYPA U COJAEP)XKAHUE YUYEBHOM JUCIUILIUHBI

Paznensl yueOHOM TUCIUIUIMHBL, UX 00bEM, CPOKH U3Yy4eHUS U (HOPMBI KOHTPOJIS:

Ne HaumenoBanue
.1 pasaesia yueOHOH
JTUCIHHUIINHBI

Jlexnun/ Ipaxkr.
(cemmuHapsi )/
JlaGopaTopHbie
padoThbl, yac.
Oo0s13aT. TEKyIIMH
KOHTPOJIb (popma*,
HeJeJs)
MakcuMaJbHbII
0aJ 3a pa3gea™*
ATTecTanus
pasnena (popma*,
HeJeJs)
HNuaukaropsl
OCBOEHHSA

Henean

3 Cemecmp

1 TexHonorus 1-5 10/0/10 K-8 3-I1K-
IIPOrpaMMUPOBAHUS 1.1,
OpenMP V-

[\
e

3-TIK-

3-IIK-

3-TIK-

3-TIK-

KOoMIdeTeHIINMn




3-TIK-

Texnonorus
MporpaMMHUpPOBaHUS

NVIDIA CUDA

6-11

12/0/12

30

KH-12

3-TIK-

3-IIK-




3-IIK-

3-IIK-

3-TIK-

VKII-

VKII-

B-
YKII-

3-
VKII-

V-
YKII-

B-
VKII-

Texuomorus
MpOrpaMMHUpPOBaHUS
OpenMPI

12-16

10/0/10

20

KHU-16

3-TTK-
1.1,
V-
TK-
1.1,
B-
TIK-




3-T1K-

3-T1K-

3-T1K-

3-T1K-

3-I1K-




V-
VYKII-

B-
VKII-

Umoeo 3a 3 Cemecmp

32/0/32

70

KoHnTpoibHbIe
MepOoNpHUATHS
Cemectp

3a

3

30

3-IIK-

3-IIK-

3-IIK-




A
K-
1.1,
B-
K-
1.1,
3-TIK-
1.2,
V-
K-
1.2,
B-
[1K-
1.2,
3-IIK-
2.1,
V-
IIK-
2.1,
B-
K-
2.1

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB aoikHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H
(unn) 3K3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllUU Pa3zelioB:

O06o3na | ITo1HOe HAaMMeHOBaHMe
YeHHue
KN KoHTposib 1o uroram
€] DK3aMeH
KAJIEHJIAPHBIN IIIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
3 Cemecmp 32 0 32
1-5 Texnosorust nporpammupoBanusi OpenMP 10 0 10
1-5 TexHoJsorus nporpammuposanuss OpenMP Bcero ayuTopHbIX 4acoB
Texnonorust nporpamMmmupoBanus OpenMP 10 | 0 | 10
Ownnaitn
0 0 0
6-11 Texnosoruss nporpammupoBanusi NVIDIA CUDA 12 0 12
6-11 Texnosorus nporpammupoBanusi NVIDIA CUDA Bcero ayiuTopHbIX 4acoB
Ocnosnebie nonstuss CUDA: nieaTpanbhbiii mporeccop (host), 12 | 0 | 12
ycrpoiictBo (device), siapo (kernel), auts (thread), ocHoBa Ownnaiin
(warp), 6mox (block), cetka (grid). Moaenb napamieabHbIX 0 0 0
Bbrunciennit SIMT.
Pacmmpenus si3pika C. Cienrdukatopsl QyHKIUN 1




MEPEMEHHBIX, JTOOABJIICHHBIEC TUITBI U TIEpEeMEHHEBIC. [lupekTuBa
BbI30Ba spa. Jlo6asnenusie pynkimuu. Coositus CUDA u
3aMepbl BpEMEHHBIX HHTEPBAJIOB.

Hutepdeiic npuknagaoro nporpammupoBannst CUDA host
APIL. CUDA driver API. CUDA runtime API. ATomapHbie
onepanuu CUDA.

O6pabotka maccuBoB ¢ npuMmenenrneM CUDA. Crnoxxenue
BeKTOpOB. [lepemuoxenne matpuil. [Tonck coOCTBEHHBIX
3HAYEHUH U COOCTBEHHBIX BEKTOPOB MaTpuil. butoHnueckas u
nopaspsiiHasi COpTUPOBKa MacCHBOB. PeyKIusi MaccHBOB.

12-16 TexnoJiorus nporpammupoBanns OpenMPI 10 0 10
12 - 16 | Texnonorus nporpammupoBanust OpenMPI Bcero ayutopHbIx 4acoB
Texnonorus nporpammupoBanust OpenMPI 10 [0 | 10
Ownnaitn
0 |0 |0

CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OILIUA:

Oo6o03na | [losiHOe HanMeHOBaHMe
YyeHue

2K DNEeKTPOHHBIN Kypc

IIM [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTePUAIIbI
4( NHTEpaKTUBHBIN CalT

TEMbI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xanue

3 Cemecmp

5-6 TexHoJsiorus nporpammuposanust OpenMP
Texnonorust nporpamMmmupoBanus OpenMP

7-10 IMporpammuposanue B CUDA
[TporpammupoBanue B CUDA

11-15 | Texnonorus nporpammupoBanuss OpenMPI
Texnonorust nporpamMmmupoBanus OpenMPI

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

HpI/I YTCHUHN JICKOHHUOHHOI'O MaTCpHualia HCIHOJB3YCTCA 3JICKTPOHHOC COIIPOBOXKACHHUE KypcCa:
CHpaBOI-IHO-I/IHJIIOCTpaTI/IBHHﬁ Marcepuajl BOCIIPOU3BOAUTCA HW O3BYUYHUBACTCA B ayJUTOpHU C
HCIIOJIb3OBAHHUCM IIPOCKTOPAa U MNEPCHOCHOI'O0 KOMIIBKOTEPAa B PCAJIbHOM BpPCMCHU. 3JICKTpOHHbII>'I
MaTrepuail AOCTYNCH CTyACHTaM MIJid HCIOJbB30BaHUA W CAMOCTOATCIBHOIO H3YUYCHUS Ha caiire

Kadeapsol.




Ha caiire kadeapsl Takke HAXOAUTCS METOAMYECKUI M CIIPaBOYHBIN MaTepHuai, HeOOXO UMb
JUIsL IPOBeIeHUs TaOOpaTOPHOTO MPAKTUKyMa MO KypCy.

JlaGopaTOpHBIf MPAaKTUKyM TMPOBOAWUTCS IO pACIUCAaHWIO B AWCIUIEWHOM  Kjacce
OTHOBPEMEHHO I TPYNIBI CTYJIEHTOB, paOOTalOUIMX B HWHTEPAKTHBHOM pexume. JlomycTumo
BBINIOJTHEHHE JIA0OPATOPHBIX pabOT B COCTaBE JIOKAJIbHOU ceTu Kadeapbl WM B YJAJIEHHOM pPEXUME,
ucnosib3ysi MHTepHeT.

6. ®OHJ OHEHOYHBIX CPEJICTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO AUCLUIUIMHE 00eCIeUrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4yeHHs (KOMIIETEHIMA W UX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIETro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIICTCHIMSAMH H (OpMaMH KOHTpPOJII HX OCBOCHHS
IIpe/icTaBjIeHa B CIEAYIOLIEH Tabnuie:

Komnerenuus NHaukaTopbl 0CBOCHUA ATTECTAalMOHHOE MepPONpHUsATHE
(KII 1)
IIK-8.1 3-1IK-8.1 9, K1-8, K1-12, KH-16
V-TIK-8.1 9, K1-8, K1-12, K1-16
B-IIK-8.1 9, K1-8, K1-12, K1-16
[IK-8.2 3-11K-8.2 9, K1-8, K1-12, K1-16
VY-11K-8.2 9, K1-8, K1-12, K1-16
B-TIK-8.2 9, KU-8, K1-12, KH1-16
YKII-1 3-VKII-1 9, K1-8, K1-12, K1-16
Y-VKII-1 9, K1-8, K1-12, KH-16
B-VKII-1 9, K1-8, K1-12, K1-16
VKII-2 3-VKII-2 9, K1-8, K1-12, K1-16
V-VKII-2 9, KH-8, KM-12, KH-16
B-VKII-2 9, K1-8, K1-12, K1-16
IK-2.1 3-1IK-2.1 9, K1-8, K1-12, KI-16
V-1IK-2.1 9, K1-8, K1-12, K1-16
B-IIK-2.1 9, K1-8, K1-12, KH-16
[IK-2.2 3-11K-2.2 9, K1-8, K1-12, KH1-16
V-1IK-2.2 9, K1-8, K1-12, K1-16
B-I1K-2.2 9, KU-8, KM-12, K1-16
IK-1.1 3-1IK-1.1 9, K1-8, K1-12, K1-16
VY-1IK-1.1 9, K1-8, K1-12, KI-16
B-IIK-1.1 9, K1-8, K1-12, K1-16
IIK-1.2 3-1IK-1.2 9, K1-8, K1-12, K1-16
VY-1IK-1.2 9, K1-8, K1-12, K1-16
B-IIK-1.2 9, K1-8, K1-12, K1-16

HIxanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU I

[lIxana KaXa0r0 KOHTPOJIBHOTO MEPOTNPHUSTHS JISKUT B mpenenax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajula BKJIFOUMUTENBHO. MTOroBas arrecranusd 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0H CyMMYy OaIJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBHITOJTHECHUH
3aJlaHui B paMKax TEKYIIEro U MPOMEXYyTOUYHOTO KOHTPOJIS.



Htorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[CfI IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0ayI0B 0aJUTbHOM TIKaJe ECTS y4eOHOM TUCIUIINHBI

OleHKa «OTIINYHO» BBICTABIISAETCS
CTYJIEHTY, €CIIH OH IIyOOKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepua,
HCUYEPIIBIBAOILE, [I0C/IEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3bIBATH
TEOPHUIO C NPAKTUKOM, HCIIONL3YET B
OTBETE MaTepual MOHOTpapUuIECKO

JINTEPATYPBI.
85-89 B OlLIeHKa «XOPOII0» BBHICTABIIAECTCS
75-84 C CTYJ/IEHTY, €CITH OH TBEP/IO 3HAET

MaTepHai, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He TOMycCKas

D CYIIECTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69 OneHKa «yI0BIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HAaHMS TOJILKO OCHOBHOTO Marepuasa,
3- HO HE YCBOWJI €ro JeTajei, 10mycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOYHO NPaBHIIbHBIC
(bOpMyNIHUPOBKH, HAPYILICHHS
JIOTMYECKOM MOCIIe0BATeIbHOCTH B
M3JI0’KEHHU IPOTPaMMHOI'0 MaTepHaJIa.

OneHKa «HEYIOBICTBOPUTEIHLHO»
BBICTaBIISIETCS CTYACHTY, KOTOPBI HE
3HAET 3HAYUTENILHON YacTu
IIPOrPaMMHOI0 MaTepuaa, JOMyCKaeT
H 60 2- F cyliecTBeHHbIe ommnoOKku. Kak npasuio,
1K «HEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

7.  YYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. OU1 B 19 Benenue B ruOpuHbIC TEXHOJIOTHH pa3pabOTKU MOOMIBHBIX IPHIIOKEHUH : Y4yeOHOe
nocobue 11 By3oB, Cankt-IlerepOypr: Jlanp, 2022

2. O I 59 3o0nb-renb TEXHOIOTHSI MUKPO- M HAHOKOMMO3UTOB : , Cankt-IlerepOypr: Jlanp, 2022

JOITOJIHUTEJIbHA A JIMTEPATYPA:



1. OU B12 OcHoBbl iporpaMMupoBanus Ha napaieasHoM CU st MPP-cucrem : nabopaTopHblit
MPAaKTUKyM: yueOHOe 3NeKTpoHHOe u3nanue, A. b. Bapeniok, B. B. Makapos, E. B. Uennn, Mocksa:
MHU®U, 2008

2. 004 A95 CtpyKTypbl NIaHHBIX U aNTOPUTME : , A. B. Axo, [. 3. Xonkpodt, 1. [I. Yneman, Mocksa
[ np.]: Bunbsmc, 2007

3. 004 127 Kak nporpammupoBars Ha C++ : | Jleiiten X.M.,Aeitten I1./Ix.;Ilep.c anrn., M.: bunom,
2001

[MPOTPAMMHOE OBECITEYEHHUE:

CnenuaibHOE TIpOorpaMMHOE o0ecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI
JUCHUIINHBI

CrenraiibHOE MaTepUATbHO-TEXHUYECKOE oOecieueHne He TpedyeTcs

9. YYEBHO-METOANUYECKHUE PEKOMEHJALIUU JJIsA CTYAEHTOB

1. Yka3zaHus a1 npociaylIuBaHus JIEKIHI

[lepen HavyamoMm 3aHATHI O3HAKOMUTHCSA C y4EOHBIM IUIAHOM M CIHCKOM PEKOMEH/IOBAaHHOM
JUTEPATYPBHIL.

Ilepen mnocemeHneM OYEpEeNHOW JIEKIMHM OCBEXKUTh B IAMATH OCHOBHBIE KOHLEMIMH
npoiiieHHoro panee marepuana. [loAroToBuTh Mmpu HEOOXOAMMOCTH BOMNPOCH! MpemnojaBareito. Ha
KaKJOW JIEKIMH cleAyeT 3aJaBaTh BOIPOCHI Kak IO MaTepuaay TEKyIleW JEKIUH, TaK U IO paHee
MIPOYUTAHHBIM JIEKLIHSIM.

[Ipn wn3ydeHMM JEKIUMOHHOTO Marepuajia o0s3aTeIbHO CIEIYEeT COIMNOCTaBISITh €ro C
MaTepHUaJIoM CEMUHAPCKUX U JJaOOpaTOPHBIX 3aHATUH.

Jlnst  Gonee moOApoOOHOTO W3Yy4YeHHs Kypca cienyeT paboTratb C PEKOMEHIOBaAaHHBIMH
JUTEPATYPHBIMU UCTOYHUKAMU M MaTepuajaMu U3 ceTu Internet.

2. Ykazanus U1 MpOBeACHUs Ja00paTOPHOTO MPaKTUKyMa

CoOmronate TpeOOBaHMS TEXHMKH O€30MacHOCTH, A Yero MpociymaTb HEOOXOJUMBbIe
Pa3bsCHEHUS O MPABMIIBHOCTU MOBEACHUS B IAOOPATOPHUH.

[lepen BbIMOTHEHHWEM  J1IAOOPATOPHOW pPAOOTHI MPOBECTH CAMOCTOSITEIBHO TOATOTOBKY K
paboTe W3yYWB OCHOBHBIE TEOPETHYECKHE TIOJOKEHHUS, 3HAHHE KOTOPBIX HEOOXOAUMO JUIS
OCMBICJIEHHOTO BBIIIOJIHEHUS PaOOTBHI.

B mpouecce BbiloNHEHUSI pabOTHI cleAyeT IMOCTOSHHO OOIIAThCS C IpernojaBaTelieM, He
JIOMyCKasi IO BO3MO>KHOCTH HENPABUJIbHBIX JE€HCTBUM.

IIpu cnave 3adera mo paboTe MOATOTOBUTH OTUET O MPOJEIAHHON paboTe, Tae JAOJKHBI ObITH
OTpa)kKEHbI OCHOBHBIE PE3YJIbTaThl U BBIBOJBI.



3. Yka3aHus 10 BBIMOJIHEHUIO CAMOCTOSITETIbHON paboThI

[Tonmyuuts y npenoaasaTesns 3aJaHue U CIIUCOK PEKOMEHIOBAHHOU JINTEPATYPHI.

N3yueHne TEOpETUYECKUX BOMPOCOB CIEAYET MPOBOAUTH IO BO3MOKHOCTH CAMOCTOSITEIIBHO,
HO TIpH 3aTPYAHEHUSIX 00pallaThCs K MPEroaaBaTesio.

[Ipu BeIMONHEHUH (POHTANBHBIX 3aJlaHUN MO YCMOTPEHUIO IMpemnojaBaTens padoTa MOXKET
ObITh OlleHEHa 0e3 MHCBMEHHOrO OT4eTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BONPOCHI, MPHU
YCIIOBUM aKTUBHOM CAMOCTOSITENIbHON paOOTHI.

10. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIMU JJI5 IPENOJABATEJEN

1. Ykazanust 17151 pOBEICHUS JIEKIUI

Ha nepBoif BBOOHOW JeKIMM chenaTh oOImME 0030p coxepkaHus Kypca. [late mepeueHb
PEKOMEH/I0BAaHHOM OCHOBHOM JIUTEPATypbl U BHOBb MOSIBUBLIMXCS JIMTEPATYPHBIX HCTOUHUKOB.

[lepen u3noXkKeHUEM TEKYLIEro JIEKUMOHHOIO MaTepuana KpaTKO HAllOMHUTh 00 OCHOBHBIX
BBIBOJIaX [0 MaTepuaiaM MpeablayIel JeKIuH.

BHuMaTenbHO OTHOCUTBCS K BONpOCAM CTYJIEHTOB M TpU HEOOXOJUMOCTH JaBaTh
JIOTIOJTHUTEJbHBIE O0JIee MOAPOOHBIE MOSICHEHHS.

[lepuonuyeckn oOcCBemaTh Ha JIEKUUAX HauOoJjiee BaXKHbIE BOMPOCHI J1a0OpaTOPHOTO
MIPAKTUKyMa, BBI3BIBAIOIIME Y CTY/ICHTOB 3aTPyIHEHHUS.

B cepenune cemectpa (OpUEHTHPOBOYHO TOCTE 8-U JEKIMK) 0053aTeFHO POBECTH KOHTPOJIb
3HAHUU CTYJIEHTOB 10 MaTeprajlaM BCEX MPOUYNTAHHBIX JIEKIINH.

XKenarenbHO UCHONB30BaTh KOHCHIEKTHl JIEKIMH, B KOTOPBIX MCIONb3YETCAd MPUHSTAS
IpenojaBaTesieM cucTeMa 0003HaYeHHIH.

JlaBaTh peKOMEHALUU CTYAEHTaM JUIsl IOATOTOBKH K OYEpeTHBIM J1a00paTOpHBIM paboTaMm.

Ha mnocneaneit nexuuu yaenuTh BpeMst s o030pa HauOojee BaXHBIX TOJOKEHUH,
PacCMOTPEHHBIX B KypCe.

2. VkazaHus Ui IPOBEACHUS JIaOOpaTOPHOTO MPAKTUKyMa

Ha nepBom 3aHsTHH pacckas3aTh O Ja00paTOPHOM HPAKTUKYME B IEJIOM (O IIeNsAX MPaKTHKyMa,
WHCTPYMEHTAJIbHBIX CPEACTBAX JJs BBINOJHEHHS JIA0OPAaTOPHBIX pPabOT, O TMOpPSIKE OT4YeTa IO
nabopaTopHbIM paboTaM), MPOBECTH HWHCTPYKTAX [0 TEXHHKE Oe30macHOCTH mpu pabore B
nabopaTopuu.

JUis BBINOJIHEHUS KaXJ10i j1a0opaToOpHO palbOTHI CTy/IEHTaM BbLAABaTh WHAMBHyalIbHbIE
3aJlaHusl.

[Ipy mpuHATHM OTYeTa MO KaXIoi nabopaTopHOW paboTe 00s3aTeNbHO MOOecenoBaTh C
KKIBIM CTYJIEHTOM, 3aJaBas KOHTPOJIbHBIE BOMPOCHI, HAMPABJICHHbIE HA MOHUMaHHE H3y4aeMoOu B
nabopaTopHOii paboTe mpoOIeMBbI.

ITo kaxmoit pabote puKCUpoBaTh (HAaKT BHITOJHEHHUS U OTBETA HA KOHTPOJIbHBIE BOIPOCHI.

OOmuii 3a4eT MO MPAKTUKyMy JOJDKEH BKIIOYATh BCE 3a4eThl MO KaXIOH J1abopaTOpHOM
paboTte B OTAEIBHOCTH.

3amaHus Ha KaXIyK CIEIYIOUIyI0 Ja0OpaTOpHYIO paloTy CTYIAEHTY BBbIIaBaTh IO Mepe
BBITIOJTHEHUS U CJa4U MTPEbIIYIIHUX padoT.
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