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1. llesu u 3212494 AU CIUILIHHBI

['maBHO# 1eNBI0 JaHHOW AUCLIMILINHBI SBJISETCS MOATOTOBKA yJalluxcs K padboTe B
001acTH KBaHTOBBIX BBIYHMCIIEHUN U KBAHTOBOM MeTpojoruu. OCHOBHOM 3ajaueil JaHHOU
JVICHUTUIMHBI ABISIETCSA U3YYEHHE SIBICHUI, B KOTOPBIX MPOSBIISAETCS KBAHTOBBIE CBOMCTBA
CBETa, OCHOBHOE BHUMAHUE YAEISAECTCS HEKIACCUYECKUM COCTOSHUSM CBETA.

Kparkoe conepxanmne TUCHMILTHHBI

OcHOBHOE cofiepaHue JaHHOW JUCITUIUIMHBI COCTOUT B IOAPOOHOM pacCMOTPEHHUH
HEKJIACCUYECKHUX COCTOSIHUM CBETA: CHKAThIM CBET, ONHO(DOTOHHBIE U IBYX(DOTOHHBIE
COCTOSIHUS, & TAK)KE B METOJIaX I'eHepaluy TaKUX COCTOSHUN U METOJaX UX
JETEKTUPOBAHMUSI.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemble pe3yabTaThl
OII BO (xomnieTeH1um) OOy4eHWSI 110 TUCIIUTUTHHE

VYK-2 CriocobeH yrpaBisTh MPOEKTOM Ha BCEX

'YMeeT: peuarb 3a4aun KBAaHTOBOM ONTHUKH
JTamax €ro >XUu3HCHHOIo ukKia

3HaeT: KaK yIpaBJsTh CBOUM BPEMEHEM, YTOObI
OCBOMTH anmapar oleparopoB POKICHUS —
YHUUYTOXKEHHSI

'YMeeT: BbICTpauBaTh TPAEKTOPUIO CAMOPA3BUTHS
U1 OCBOEHUS MaTepHralla 110 KBAaHTOBOW OINTHKE

YK-6 CriocoOeH onpenensiTs 1 pean30BbIBaTh
NPUOPHUTETHI COOCTBEHHOM JIEATEILHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHMSI HA OCHOBE

CaMOOIICHKH ¥ 00pa30BaHus B TCUCHNUE BCEH JKU3HU

3. Mecro qpucuuninubl B ctpykrype OII BO

[lepeueHb npeANIeCTBYIOMNX AUCHUIUINH, [lepeueHs nociaenyOMMX AUCIUILINH,
BUJIOB paboT y4eOHOTO MmiaHa BHJIOB paboT

1.d.12.M6.01 OcHOBBI IpOrpaMMHUpPOBaHUs HA 1.®.12.M1.03 IlpunokeHus U MpakTUKa aHAIU3a
si3pike Python, TAaHHBIX,
1.®.12.M12.01 LudpoBsie U3MepUTEITHLHBIE 1.®.12.M2.03 KBaHTOBBIEC BBIUHCIICHUS,
YCTPOWCTBA, 1.9.12.M3.03 Opranu3zanusi KOMaHAHON paboThI,
1.0.28 YcTpoilcTBO JeTaTeabHbIX annapaTos, 1.®.12.M9.03 NudopmaiimoHHbIe TEXHOJIOTUH B
1.®.12.M13.01 CoBpeMeHHBIE FKOJIOTUUECKUE YIpaBICHUN OPraHU3allMOHHBIMU CTPYKTYpamH,
MpoOIIeMBI, 1.®.12.M7.03 UHTemieKTyaabHble METOIbI
1.0.12.M1.01 Ananu3 1aHHBIX U TEXHOJIOTUHU COBEPILECHCTBOBAHUS YMHBIX CUCTEM,
paboOTHI C TaHHBIMU, 1.®.12.M4.03 busnec-mMojenb cTaprarna,
1.30.12.M10.01 ®yHKINOHAIBHO-CTOUMOCTHOMN 1.®.12.M5.03 OCcHOBBI IPOEKTHON AESATEIBHOCTH,
QHaAJIU3 U TEOPUS OITHOOK, 1.®.12.M14.03 LludpoBsie IEKTPOHHBIC
1.®0.12.M3.01 VYnpasneHue KOMMYHUKALUAMH, YCTPOWCTBA,
1.®.12.M2.01 OcHOBBI KBAHTOBO MEXaHUKH, 1.®.12.M8.03 IlpakTrueckas CTHIMCTUKA HAYYHOMN
1.3.12.M14.01 OcHOBBI TEOpUHU CUTHAJIOB, peuu,
1.®.12.M7.01 OcHOBBI cO371aHUSI YMHBIX YCTPOMCTB,|1.D.12.M13.03 IT-TexHO0JIOTHU B pELICHUN
1.0.12.M11.01 BBenenue B TEXHOJIOTHYECKOE PKOJOTHYECKUX 3a71a4,
[peIPUHUMATEIIBCTBO, 1.®.12.M6.03 Co3nanne MHTEIEKTyalbHbIX
1.0.12.M9.01 Texnonoruu nudpoBU3aMU 1 CUCTEM,
WHTEPHET BEUIEH, 1.®.12.M11.03 ®unancoBbiii mpods Ou3HECa,
1.®.12.M5.01 OcHOBBI CTpaTErNYECKOTO 1.9.12.M12.03 NHTenieKkTyaabHble
MEHEI)KMEHTA, N3MEPUTENbHBIE CUCTEMBI,
1.0.12.M4.01 I'enepanus 1 Baaugauus uaei 1.9.12.M10.03 Opranuzauus IpogyKTUBHOIO




TEXHOJIOTUYECKOT0 cTaprara,
1.0.12.M8.01 IlpakTuueckasi rpaMmMaTHKa pycCKOTO
S13bIKa KaK THOCTPAHHOTO

MBIIIJICHUA

TpeboBaHUs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.12.M1.01 Ananus JaHHBIX U TEXHOJIOTHHU
paboOTHI C TAHHBIMU

3HaeT: crnocoObl coopa, 00pabOTKM U aHATK3a
TTAHHBIX JIJIs1 pEIIEHUs] CBOMX MPO(eCCHOHATBHBIX
3a/1a4 ¢ y9ETOM HMEIOUINXCSI PECYPCOB H MTPABOBBIX
HOpPM YMeeT: IPUMEHSITh MaTeMaTHYeCKUE METObI
00paboTKH TaHHBIX AJI BbIOOpA U peanu3alnun
ONTUMAJILHOTO CII0C00a perieHus
npodeccroHaIbHBIX 3a/1a4 MiMeeT mpakTH4eCKuid
OTIBIT:

1.0.12.M12.01 Ludpossie u3MepUTETHHBIE
yCTpOMCTBA

3HaeT: NPUHLUIIBI HOCTPOEHUS LHU(POBBIX
W3MEPUTEIIBHBIX YCTPOUCTB HA OCHOBE
COBPEMEHHOM IeMEHTHOM 0a3bl YMeeT:
AQHAJIM3UPOBATh METPOJIOTUYECKUE XaPAKTEPUCTUKH
U(PPOBBIX U3MEPUTEIIBHBIX KaHAJIOB,
QHAJIM3UPOBATh U POrHO3UPOBATH PA3BUTHE
U3MEPUTENIbHBIX YCTPOUCTB /17151 LU(POBOIA
uHAyCcTpuH VIMeeT NpakTU4eCKUN OIIBIT:
NPOEKTHUPOBAHUS LIU(PPOBBIX U3MEPUTEIBHBIX
YCTPOICTB Ha COBPEMEHHOMH 3J1€MEHTHOI 0ase;
[IPOrpaMMUPOBaHUs KOHTPOJUIEPOB [UIsl OIIPOCa
(PPOBBIX CEHCOPOB

1.0.28 YcTpoiicTBO JeTaTeNnbHbIX alllapaToB

3HaeT: MHCTPYMEHTBI U METO/Ibl YIPABICHUS
BPEMEHEM TP BBIIIOJHEHNN KOHKPETHBIX 33]1a4,
[IPOEKTOB, NPU JTIOCTH>KECHUU MTOCTABIEHHBIX LIEJIEH,
KJ1acCU(pUKAIUIO JAeTallell 1 MEXaHU3MOB
JIeTaTeIbHBIX aNlapaToB; OCHOBHBIC TPEOOBAaHUS K
neTassiM, y3jaaM U MEXaHU3MaM JIeTaTeJIbHbIX
anmnapaToB; OOIIMe MPUHITUIIBI U TIPaBHIIa
KOHCTPYHUPOBAHMS I€TAJIEH U y3JI0B MEXaHU3MOB
JIeTaTeNIbHBIX allapaToB YMEET: PeIlaTh 3a1a4u
COOCTBEHHOTO JIMYHOCTHOTO U MPO(ECCHOHATBHOTO
pa3BUTHS, ONPENIEIIATh U PEaTU30BbIBATh
MPUOPUTETHI COBEPILICHCTBOBAHUS COOCTBEHHOI
esITEIIbHOCTH, 0OOCHOBBIBATH BEIOODP YCTPOUCTB B
W3JIETUAX PAKETHO-KOCMUYECKON TEXHUKH;
[MPOBOIUTH KOHCTPYUPOBAHUE AECTAJICH U Y3JIOB
MEXaHU3MOB JIETATEJIbHBIX AMIAPATOB C
MCIIOJIb30BaHUEM CUCTEMHOTO noaxona Mmeer
[IPaKTUYECKUH OIBIT: YIPABICHUS CBOEH
[103HABATEIILHOM EATEIBHOCTBIO U €€
COBEPILIEHCTBOBAHUS HA OCHOBE CaMOOILICHKH,
pacdeTa napaMmeTpoB JeTajed U y3JI0B MEXaHU3MOB
JleTaTeIbHBIX anaparoB; pa3paboTKu pabouux u
COOPOYHBIX YEPTEKEH JIeTaaeil U y3710B MEXaHU3MOB
JIeTaTeNbHBIX allapaToB

1.0.12.M8.01 IlpakTuueckasi rpaMMaTHKa pycCKOTO

3HaeT: MpreMbl IJIAaHUPOBAHUS U BhICTpAaUBaHUS




AI3bIKa KaK MTHOCTPAHHOT'O

TPAeKTOPUH MPO(HECCHOHATBHOTO PA3BUTHS
(coBepIIEHCTBOBAHUS TPAMMATHYECKUX HAaBBIKOB Ha
[PYCCKOM SI3bIKE KaK HHOCTPAHHOM), CITOCOOBI
(GOpMYIUPOBKY LIETH U 33724 HA PYCCKOM SI3bIKE B
COOTBETCTBUU C TPAMMAaTUYECKUMHU HOpMaMU
PYCCKOTO s13bIKa YMEET: IUNIAHUPOBATh U
BBICTPaUBaTh TPACKTOPHUIO CBOETO
NpoQeCCHOHAIIBHOTO Pa3BUTHUSA
(coBepILIEHCTBOBaHMS IPAMMATUYECKHUX HAaBBIKOB Ha
PYCCKOM 3bIKE KaK MHOCTPAHHOM) Ha OCHOBE
HaBBIKOB CAMOKOHTPOJIS, (POPMYIIMPOBATh LENU U
3a]]ad Ha PyCCKOM SI3BIKE B COOTBETCTBUU C
rpaMMaTU4E€CKUMH HOPMAMU PYCCKOTO SI3bIKa, a
TaK)K€ UCXOZS U3 IECHCTBYIOIINX IPABOBBIX HOPM,
MMEIOIMXCS PECYPCOB U orpanndeHuit meer
[IPAKTUYECKUH ONBIT: IUNTAHUPOBAHUS TPACKTOPUH
Pa3BUTHUS U COBEPIICHCTBOBAHUS CBOUX
rPaMMaTHYECKUX HABBIKOB HA PYCCKOM SI3BIKE KaK
WHOCTPAHHOM, (OPMYIMPOBAHUS 1IeTIeH U 33734 Ha
PYCCKOM SI3BIKE B COOTBETCTBHUH C
rpaMMaTH4E€CKUMHA HOPMAMU PYCCKOTO SI3bIKa

1.0.12.M2.01 OcHOBBI KBAHTOBOII MEXaHUKHU

3HAET: OCHOBHBIE TOJI0KEHNSI KBAHTOBOM MEXAHUKH
YMeet: MIMeeT NpakTH4eCKUN ONBIT: pEHICHUS
3a/1a44 KBAHTOBOM MEXaHHUKU B MaTPUYHOM
[IPEICTABICHUH, YIIPABJICHHS] CBOUM BPEMEHEM IS
[1OJIy4ECHUS JOIOJIHUTENIBHBIX 3HAHUI 110 KBAHTOBOM
MEXaHUKE

1.0.12.M11.01 BBenenue B TEXHOJIOTHUECKOE
MPEANPUHUMATEITHECTBO

3Ha€TI IIOHATHUC U I/IHCTPYMCHTI)I TCXHOJIOINYCCKOIo
NpeANPUHUMATEIHCTBA, OCHOBHBIC AJIEMEHTHI
MHQPPACTPYKTYPbl TEXHOJIOTUYECKOTO
NpeANPUHUMATEIHCTBA U MIPABOBBIC HOPMBI YMEET:
FeHCpI/IpOBaTB TCXHOJIOI'MYCCKUC 6I/I3HGC-I/II[€I/I n
CTaBUTb OM3HEC-IIENIN, ONPEACIIATH MOIXOISIIUEC
I/IHCTPYMGHTBI MapKeTI/IHFa JUIA peHIeHI/IH 3a1a4
PBIHOYHOTO MIPOJIBMIKEHUS On3Hec-unen Mmeet
HpaKTH‘IeCKI/Iﬁ OIIBIT: CCJICKIINU TCXHOJIOTHUUYCCKUX
OM3HEC-UIeH TI0 PA3IUIHBIM KPUTEPHSIM B YCIOBHSIX
PECYPCHBIX OTPAaHUYECHUH, a TaKKE BaJlWIalli1
OM3HEC-UIEH

1.®.12.M4.01 I'enepanus u Banuaauus uaei
TEXHOJIOTMUYECKOT0 cTapramna

3HaET: MOHITHE U HUHCTPYMEHTHI TEXHOJIOTUYECKOTO
Om3HECa; MPOIeCC TUIAHUPOBAHUS, IPOSKTUPOBAHUS
1 pa3pabOTKH TEXHOJIOTHH d(PPEKTUBHOTO
MPOU3BOJICTBA MTPOTYKTOB TEXHOIOTHYECKOTO
NpeANPUHUMATEIHCTBA; OCHOBBI JH3aH-MBITLICHHSI
U METOJIbI TEHEPUPOBAHUS UCH YMeeT:
reHEPUPOBATh TEXHOJOTHUECKHUE OU3HEC-UIeH U
MPOBOJIUTH MX MAPKETHHIOBYIO BAJIUIAITHIO,
pa3padarhIBaTh IJIaH MpoIecca customer
development; onpeneNsITh MOIXOSIITIE
WHCTPYMEHTBI MAPKETUHTA JIJISl PEIICHUS 3a/1a4
[PBIHOYHOTO MPOJBMKECHUS On3Hec-uaen Mmeer
NPaKTUYCCKHUH OTIBIT: CEJICKIIMH TEXHOIOTHYECKUX
OW3HEC-UJICH TT0 Pa3TUYHBIM KPUTEPHUSIM B YCIOBHSIX
PECYPCHBIX OrpaHHUYCHHA, BAIMAANU OU3HEC-HIIEH,
MPOBECHHSI MAPKETUHTOBBIX HCCIIETOBAHUIN

1.0.12.M3.0]1 YnpasneHrne KOMMYHUKaIUsIMU

3HAET: BUIbI PECYPCOB U OT'PAHUYEHUN, OCHOBHBIC




MCTOIbI OLICHKHW PA3HBIX CHOCOGOB pemicHud
npodeccuoHaNbHBIX 3a/1a4, UCXOS U3
I[ef/’ICTByIOH_[I/IX MMPpaBOBbLIX HOPM, UMCIOIIUXCA
PECYpPCOB U OTPaHUUYEHUH; CIELIUPUKY,
PA3HOBUIHOCTHU, MHCTPYMCHTBI U BO3SMOKHOCTU
COBPEMEHHBIX KOMMYHHUKATUBHBIX TEXHOJIOTHH IS
AKaJIeMIYECKOTO U MPO(HeCCHOHATHHOTO
B3aUMOJICHCTBHS YMEET: yCTaHABIUBAaTh
KOMMYHHKAIIH, 00€CTIEYNBAIOIINE YCTICITHYIO
paboTy B mpoekTtax MIMeeT mpakTH4eCKU OTIBIT:
BJIaJIETh METOAUKAMHE Pa3pabOTKH IeNU U 3a1a4
MPOEKTa HAa OCHOBE (P(HEKTUBHBIX KOMMYHHKAITUH;
pa3paboTK KOMMYHHKAIIHOHHOM CETH st
pean3alny CBOEH POJIM U B3aMMOJICUCTBUSI BHYTPHU
KOMAaH/IbI

1.0.12.M14.01 OcHOBBI TEOPUU CUTHAJIOB

3HAeT: coJepKaHUE MPOLIECCOB CAMOOPraHU3alMH U
caM000pa30BaHus MPH IUIAHUPOBAHUM 3aHITUN O
CaMOIIOJIFOTOBKE NP U3YyUYEHUU TEOPETUUECKON
YACTH JUCITUTUTMHBI U BBITIOJTHEHHUS MTPAKTUYECKUX
paboT, OCHOBBI MATEMATUYECKOTO MPEACTABICHUS
MPOCTHIX U CIIOKHBIX CUTHAJIOB, (DOPMHUPYEMBIX U
00pabaThiBaéMbIX B COBPEMEHHBIX
[PaAMOAIEKTPOHHBIX YCTPONCTBAX; YUCIOBBIE
XapaKTEPUCTUKU U TapaMEeTPbl CUTHAJIOB U
CIIEKTPOB, OCHOBHBIEC BUIBI HH()OPMAITMOHHBIX
CUTHAJIOB, CITIOCOOBI UX OMUCAHUS YMEET:
BBICTPanBaTh TPAEKTOPUIO CAMOPA3BUTHSI HA OCHOBE
MPUHIIAIIOB CaMOOOPa30BaHUS M UCIIONB30BaAHUS
COBpPEMEHHBIX HH()POPMAITMOHHBIX TEXHOJIOTHH,
BBITIOJIHATH MOJICIMPOBAHUS IPOLIECCOB
dbopmupoBanus 1 06paboTKU HHHOPMAITMOHHBIX
CUTHAJIOB, 0()OPMIISITH MOJYICHHBIE PE3YIbTaThI
HMeeT mpakTHYEeCKUI OMBIT: UCITOJIb30BAHUS
WHIMBUIyaJIbHBIX IPOrpaMM OOIIeH 1
npoeccuoHaNbHO-NPUKIIAIHON TOATOTOBKY B
MaHHOW 00JIacTH HAMPABICHHOCTH, PUMEHEHUS
METOZOB MTPOrPaMMUPOBAHUS (MOJEIUPOBAHUS) AJIsI
dbopmupoBanus, mpeoOpa30BaHMs U aHATH3A
CUTHAJIOB

1.0.12.M10.01 ®yHKIIMOHATIBEHO-CTOUMOCTHOM
aHaJu3 ¥ TeOpUs OMIMOOK

3HaeT: OCHOBBI (PYHKIIMOHAIIEHO-CTOMMOCTHOTO
aHanmmza (DCA) u Teopuu omrbOK, OCHOBBI TaiiM-
MEHE/DKMEHTA YMEET: BBISBIISATH aHCAMOIH
HENPUATHOCTEH (HexenaTeNbHbIX A3PHEKTOB) B
cucTeMax — sipa 3aa4, TNIAHUPOBATh CBOM
BpPEMEHHOU pexuM padoTel ViMeeT mpakTuiyecKkuii
OTIBIT: BBISIBIICHUSI HETIPUATHOCTEH (HEXKeIaTeIbHBIX
b dexroB) B xoge PCA, miaHupoBaHUs U
VIIPaBJICHUS CBOUM BPEMEHEM B XOJI€ CAMOPA3BUTHS

1.®.12.M13.01 CoBpeMeHHBIE IKOJIOTUUECKUE
MPOOIEMBI

3HaeT: KPyr 3a7a4 MUPPOBU3AINNUN B COBPEMEHHBIX
DKOJIOTMYECKUX TIpoliieMax YMeeT: BRIOUpaTh
ONTUMAJbHBIC ITU(PPOBBIE PEIICHHS YKOJIIOTHICCKUX
3ama4y MIMeeT npakTHYECKUH OMBIT: TIOUCKA
WH(POPMAITUH 110 COBPEMEHHBIM YKOJIOTHIESCKUM
npodiemMam

1.0.12.M6.01 OcHOBBI TpOrpaMMHUPOBaHUS HA
s3b1ke Python

3HaeT: oOnmacTu mpuMeHeHwusl si3bika Python, ocHOBBI

s3p1ka Python YMeeT: BoIOMpaTh CTPYKTYpHI JaHHBIX




s13p1ka Python i pemienns nmocTaBiaeHHBIX 33124,
NPUMEHSTH SI3BIK TIporpaMMupoBanus Python mist
[PCIICHHNA ITOCTABJICHHBIX 3a1a4 HNwmeer
NPaKTUYECKHIA OTIBIT: UCTIOIB30BaHUS CTPYKTYP
MaHHBIX s13bIKa Python, HamucaHust mporpaMMBbl Ha
si3pike Python

1.®.12.M9.01 Texnonoruu uudpoBU3aLUu U
WHTEPHET BelEH

3HaeT: CBOICTBA U 0COOEHHOCTU MH(OPMAIIMOHHBIX
NpeACTaBIeHNUH B aHAJOroBOU U LM POBOii (hopmax;
OCHOBHBIE MaTeMaTHYECKHUI MosieTTl 00paboTKH
UH(OPMAIUK; CIIOCOOBI MOTy4eHHs! HH(pOpMALIUU U3
OKpY>KaroIllel Cpeibl, METO/bl €€ MHTErPallny,
00paboTKH, aHaJIHM3a U peau3alii BO3IEHCTBHIA;
crocoObl U nHTEpenchl HHHOPMALITMOHHOTO
00MeHa; CTPYKTYpY, 0a30Bble TEXHOJIOTHU U
KOMITOHEHTHI HHTEpPHETAa Belllel; CTaHAapThI
WHTEPHETA BEIIEH, OCHOBHBIE HAIIPABJICHUS
TEXHOJIOTMYECKOTO Pa3BUTHUS U €TO BIMSHHUE Ha
yeJI0BeYeCcKOoe 0OIIECTBO; CBOMCTBA U MPOLIECCHI
B3aUMOJICHCTBHSI YEJIOBEYECKOTO 1
KnOeppU3NIEeCKOro COMYMOB; MH()OPMAIIMOHHBIE U
JIMHIBUCTUYECKHE CBOMCTBA CETH "MHTEPHET ',
TpaHc(hopMaIMOHHbIE 0COOCHHOCTH BIIMSIHUS CETH
"MHTEpHET" B OTHOLLICHUW TOHUMAHHUS ITPOLIECCOB
OKPY>KaIOILEro MUpPa U IPUHATHUS PELICHU;
MpeICTaBICHUS [TPeIMETHON 001acTH U ee MOJIETH B
¢dopmaTe OHTOIOTUN YMEET: MOJIb30BaThCS
OCHOBHBIMH IpUEMaMH aHAJIM3a U IpeoOpazoBaHUl
UH(OPMAIIUK B pa3InYHbIX popMax U popmarax;
MCIIOJIb30BaTh (hopMasbHbIe MOJENHU O0BEKTOB U
CUCTEM ]ISl OITMCAHUI COCTOSIHUN U IPOLIECCOB
[Pa3TUYHBIX MIPEIMETHBIX 00acTel, ONpenensTh u
QHAJIM3UPOBATh IPYIIIBI TPEOOBAHUM U TpeOOBaHUS
Py IPOEKTOB HHTEPHETA BEIIeH; CTPOUTH
MOJIEJIM U ATAIlbl CAMOPA3BUTHUS B PAMKaX MOJIENIH
L[eJIeHaIIpaBIIEHHOM esiTeibHOCTH MiMeer
NPaKTUYECKH OTBIT: aHAIN3a U PeoOpa3oBaHUN
UG POBBIX MoJieel PU3NUECKUX U BUPTYaJIbHBIX
00bEKTOB, IPUMEHEHHUSI OHTOJIOIMH KaK IIUPPOBOI
MOJIENIU MTpeIMETHON 001acT U GOPMUPOBAHUS
TpeOOBaHU TPy IPU peaau3aluy IPOeKTOB
WHTEpPHETA BEUIEH

1.®0.12.M5.01 OcHOBBI CTPaTETUYECKOTO
MEHEKMEHTa

3HaeT: MeTO/Ibl IOCTAHOBKH 1I€JIell caMOpa3BUTHUS U
CTPATErMYeCKOro MJIaHNPOBaHMsI CAMOPAa3BUTHS,
METO/BI ¥ IPUHIIUIIBI 1[EJIETIOIaraHNsl, MEXaHU3MbI
0TOOpa ONTUMAJIBHBIX PEIIEHUH, TPAaBOBbIE HOPMBI
B paMKax podeccuoHaNbHOMN IEATEIbHOCTH YMEET:
BBICTPAaNBaTh TPAEKTOPUIO CAMOPA3BUTHS C YUETOM
CYILECTBYIOIIMX OIpaHUYEHUM, BEIOUpATh
ONTHMAJIbHBIE PELIEHUS C YYETOM JEHCTBYOIIUX
[IPaBOBBIX HOPM, UMEIOIIMNXCS PECYPCOB U
orpannyeHuil lMimeer nmpakTu4eCcKuil OMBIT:
[OCTaHOBKH 11eJIel caMopa3BUTHs, BEIOOpa
ONTHMAJIbHBIX PELICHUH C yUYETOM ACUCTBYIOIINX
OTPaHUYEHUHN U PECYPCOB Ha OCHOBE PE3YyIbTATOB
CTPATErMYECKOro aHaIn3a

1.d.12.M7.01 OCHOBBI CO37aHNSI YMHBIX YCTPOMCTB

3HaeT: MCTOIbI IINTAHUPOBAHN 5TAIIOB p83pa60TKI/I,




NPUHIUITBI pacTIpe/ieIeHus] BpeMeHH IpH padore
HaJ IPOEKTaMH, apXUTEKTYypy MUKPOKOHTPOJIEPOB
(Arduino), mpaBoBBIE aCTIEKTHI UCTIOIb30BAHHS
CTOPOHHETO MPOTrpaMMHOTO 00ecreueHns, KpUTepUun
U METOJIbI BBIOOpA TaTYMKOB M HCIIOIHUTEIBHBIX
MEXaHU3MOB YMEET: COCTABIATh IJIaHBI
BBITIOJIHEHHUS 3a/1a4, a/1allTUPOBATh MPEII0KEHHbBIE
MaTepuabl JJIsi CAMOCTOSTEIbHOTO U3YYEeHUS
HOBBIX TEXHOJIOTUH, POPMYIHPOBATH 3a/1a4ul JUIS
peanu3aii COOCTBEHHBIX MPOEKTOB, TOI0MPAThH
KOMITOHEHTHI C YYETOM PECYPCOB M TEXHUUYECKHUX
orpanndeHui IMeeT mpakTH4eCKUil OMbIT:
[peann3anuy NPOEKTOB B COOTBETCTBUU C
3aJJaHHBIMU CPOKaMH, TIOMCKa OIINOOK U
KOPPEKTUPOBKHU TPACKTOPUU OOYUEHHUSI HA OCHOBE
00paTHOM CBsI3U, CO37aHUSI aBTOHOMHBIX YCTPOUCTB,
ONTUMU3ALMY PELUICHUN HA OCHOBE aHAJIN3a
TTOCTYITHBIX TEXHOJIOTHI 1 TpeOOBaHUI

0€30I1aCHOCTH

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh JUCHUILUIMHBI COCTaBIsET 4 3.€., 144 4., 72,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
4

O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144

AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HITN) IPYTHE BHUIBI

aynuTopHbIX 3aHsaTui (I13) 32 32
JlabopartopHsbie padoTsI (JIP) 0 0

Camocmosmenvuas paboma (CPC) 71,5 71,5
ITogroroBka Kk KOHTpONbHOM padore Nel, No2, Ne3. 40 40
[ToaroroBka k 3auery 31,5 31.5

KoHCynbranum v npoMeKyTouHasi aTTecTalus 8,5 8,5

Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - nud.3aueT

5. ConeprkaHue TUCHMIIIIMHBI

No HaiMeHOBalHe pasie/oB AMCLHIHHEI OO0beM ayaUTOPHBIX 3aHATUN IO BUJAM B Yacax
pasnena Bcero J 113 JIP
1 |Kmaccuueckas ontuka 12 6 6 0
2 |KBaHTOBas ONTUKA 52 26 26 0

5.1. Jlekuum

Ne | HaumeHnoBaHue uimu KpaTKOC COACPIKAHNC JICKIHMOHHOI'O 3aHATHA |KOJ'I—BO|




JIEKLIMN [pa3ziena 4acoB
| 1  (BBeneHue B ONTHUKY. 2
2 1  |BonHoBas ontuka: uHTepepeHius, nudpakius, TOIIPU3aLUsL, TUCTPECHUS. 2
3 1 |9nekTpoMarHuTHOE ToJie, ypaBHEHHUS MakcBesia. 2
4 2 Pacnpenenenue [1nanka. 2
5 2 |A3my4darenpHble EPEXOAbI B aTOMAX. 2
6 2 |[JlazepHOe M3TyueHUE: MOJIbI, CBOMCTBA U3TyUCHHUS. 2
7 2 |®OKOBCKHE COCTOSHUA. 2
8 2 |KBaHTOBast MEXaHUKA CBETOACIIUTEIIS. 2
9 2 |KorepeHTHBbIi1 CBET. 2
10 2 |CmeleHHbIE BAKYyMHBIE COCTOSIHMSL. 2
11 2 |Cynep-1myacCOHOBCKHI CBET U CyOITyaCCOHOBCKHI CBET. 2
12 2 |[[pynmupoBKa ¥ aHTUTPYNIHPOBKA (POTOHOB. 2
13 2 |CroHTaHHOE MapaMeTpUYECKOE pacCEUBAHUE CBETA. 2
14 2 |Ckarslii CBeT. 2
15 2 |[leTeKTUpOBAaHUE CKATOTO CBETA. 2
16 2 |®ynkuus Burhepa. 2

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Koz-

sansuspasiena HaumeHoBaHue niM KpaTKoe coJepKaHue MPAaKTUYECKOro 3aHATHUS, CEMUHApa BO

4acoB
1 1 Perenrie 3a1a4 1o TeMaM: 3aKOHBI T€OMETPUYECKON ONTUKH, (hOpMYyIa TOHKOU )
ITMH3BI, c(pepuuecKue 3epKaa, OJHOE BHYTPEHHEE OTPaKEHHUE.
) 1 Pemienue 3a1au o TeMaM: HHTEppepeHIrs, AupaKIys, TOIIpU3aIus, )
TUCTIEPCHSL.
3 1 [Pemenne 3aa4 o TeMaM: 3JEKTPOMATHUTHBIE BOJIHBI, ypaBHEHHs MakcBeia. 2
4 2 [Pemenwue 3ama4y o TemMam: pacnpesnenenue [lnanka, TemioBoe U3TydeHue. 2
5 ) Pemenue 3aIIilq o TeMaM: ko3 purreHTs DitHIITelHA, MUpUHA U hopMa 2
CHEKTPAJIbHOM JINHUH.
6 2 |Pemienue 3ama4y mo TeMe: MOJIBI Jiazepa. 2
7 2 |Pemenwue 3a/1a4 1o TeMaM: OMEPATOPbI POXKIEHUS, YHUUTOKEHUS, Ynucia (POTOHOB.| 2
] 5 Perenue 3a1a4 1o OnpeaesIeHNIO0 BBIXOJHOTO COCTOSTHUS MOCTIE MPOXOKICHUS )
CBETOM JCJIUTEIS ITyUKa.
9 2 |Pemienue 3a1a4 o TeMe: KOTEPEHTHBIN CBET. 2
10 2 |Pemienue 3amay mo TeMe: CMENIEHHBIE BAKYYMHBIE COCTOSIHUA. 2
11 2 |Pemenue 3a1a4y mo TeMe: HEMyaCCOHOBCKUM CBET. 2
12 2 |Pemenwue 3a1a4 1o TeMaM: IpyNINHUPOBKA U AaHTUTPYNIUPOBKA (POTOHOB. 2
13 2 [Pemenwue 3a7a4 1o TeMe: CIOHTAHHOE MMapaMeTPUUYECKOE PaCCEsHUE CBETA. 2
14 2 (Pemenue 3a7a4 1o TEMe: CHKATbIN CBET. 2
15 2 |Pemenue 3aa4 110 TeMe: JETEKTUPOBAHKUE CKATOTO CBETA. 2
16 2 |Pacuer ¢yHkuuu Burnepa. 2

5.3. JIaboparopHblie padoThI

He npenycmorpenst

5.4. CamocrosiTesibHasi padoTa CTyIeHTa




Brimonuenune CPC

Tlonsun CPC

Crrcoxk nuTeparypsl (C yKazaHUEM
pasnenos, IiaB, CTPaHUIl) / CChIIKA Ha

pecypc

Cemectp

Koi-
BO
JacoOB

[TonroroBka K KOHTpOJIbHOU padoTe Nel,

No2,

Ne3.

Camapues, B. B. KoppenupoBannsie
(GOTOHBI M X PUMEHEHUE : yueOHoe
nmocooue — Mocksa : DUSMATIINT, 2014.
— 168 c. ['mara 1, cTp 8-24; mmasa 2, c1p.
25-44; rnasa 3, ctp. 45-53; rnaBa 4, cTp. 68-
82. https://e.lanbook.com/book/59661
benunckuii, A. B. KBaHTOBbBIE N3MepeHUs :
yueOHoe nocodue — Mockaa :
JlaGoparopus 3Hanui, 2020. — 185 c. I'maBa
1 -13: ctp. 5-81.
https://e.lanbook.com/book/135495

40

[lonroroBka k 3adery

Camapues, B. B. KoppenupoBanHubie
(OTOHBI ¥ MX IPUMEHEHUE : yaeOHOe
nmocooue — Mocksa : DUSMATIINT, 2014.
— 168 c. [mara 1, cTp 8-24; mmasa 2, c1p.
25-44; rnaBa 3, cTp. 45-53; taBa 4, cTp. 68-
82. https://e.lanbook.com/book/59661
benunckuii, A. B. KBaHTOBBIE U3MEpEHUS :
yaebHoe nmocodue — Mockaa :
JlaGopatopus 3nanwmii, 2020. — 185 c. ['maBa
1 -13: ctp. 5-81.
https://e.lanbook.com/book/135495

31,5

6. @oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIero KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontpons kauecTBa ocBOeHHUsI 00pa30BaTeIbHON MPOrPaMMBbI OCYIIIECTBISIETCS B
cooTBeTcTBHH ¢ [lonmoxeHnem o 6aIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3yJIbTaTOB
y4eOHOH JESITENIbHOCTH 00yHarOIINXCS.

6.1. KouTpoabhubie meponpusitusa (KM)

Ne
KM

Ce-
MeCTp

Bun
KOHTPOJIS

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.

Yuu-

et [Topsimok HauwcIeHus: 6aIOB (THIBA-

ercqa B [TA

Texymmii
KOHTPOJIb

KontponbpHas
paborta Nel

KonrtponpHas pabora
OXBAaTBIBAET CIIETYIOIINE
nmekuu Kypea: 1-6. Pabota

3a/aya olleHuBaeTcsa B 1 Oamn  [3auer
(ecTb moapoOHOE pelIeHue,
[MOJIy4YEH IPABUWIBHBIA OTBET - 1
0a; uaave - 0 6asoB).

COCTOMT M3 5 3a1au, KaKaas i pepeHIIMPOBaHHBIN

Texyuuit
KOHTPOJIb

KonTtpnbpHas
pabota Ne 2

KontponpsHas pabora
OXBaTbIBAET CIEAYIOLIUE
nexuuu Kypea: 7-11. Pabora

5 |cocTomT M3 5 3amad, Kaxkgas
3a/aua onleHnBaeTcs B 1 Oamn
(ecTh IOZIPOOHOE pEIICHHUE,
MOJTy4eH NPaBHIBHBIN OTBET - |

3a4CT

nudpepeHIpoBaHHbII




0an; maave - 0 6aysoB).
KoHTponbHas paboTa
OXBaThIBAET CIIEAYIOLIUE
nexuuu Kypea: 12-16. Pabora
3 4 Texymmit | KonTpibHas 1 5 [cocTonT 13 5 3amay, Kaxnaas ¢ hepeHIPOBAHHBIH]
KOHTpoJIb | pabora Ne 3 3aaya olleHuBaeTcs B 1 Gamn  [3aueT
(ecTh MOZIPOOHOE pEIICHHE,
MOJTyYeH MPaBUIIbHBIN OTBET - 1
0ayut; nHave - 0 6anoB).
buier conepxut 8 3amad.
[IpaBuIbHOE pelIeHue 3a1auu
Tpowe- orieHMBaeTcs B 1 6ai (ecTh §
4| 4 | xyrounas Jauer | g noapoOHOe pelIeHue, Nony4eH Qg pepeHIIMPOBaHHBIN
aTTecTaIms [paBWIbHBIN OTBET - 1 Oamt;  [3auer
HET MOJJPOOHOTO PELIeHUs TN
HEeT MpaBUIbLHOTO oTBeTa - ()
0aIsoB).
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS
Bun npomexxyTouHOM Tpolie/typa MpoBeCHN Kpurepun
aTTecTaIu OLICHMBAHUS
[TpomexxyTouHas aTTecTaIysl MOKET OBITh BHICTABIIEHA I10
pe3ynbraraM TeKyllei ycneBaemoctu. KonTposibHoe
MEPONPUATHE IPOMEKYTOUHOH aTTeCTALUU HE SBISIETCS
00s3arenbHbIM. CTYIEHT MOXKET YITy4IIUTh CBOM PEHTHHT,
. POl KOHTPOJIEHOE MEPONIPHUATHE POMEKYTOUHOM B cooTrBeTcTBUI
nudepeHIpoBaHHBII .
saueT aTTeCTalliu, KOTOPOE MPOBOIUTCS B MUCbMEHHOU popme.  [c mm. 2.5, 2.6
buner cogepxur 8 3aga4. Bpems Ha BeinonHenue: 90 MunyT. |[Tonoxenus
B mporiecce moAroToBKY K OTBETY 3aIlPEIEHO TTOIb30BaThCs
MEYATHBIMU U 3JIEKTPOHHBIMU UCTOYHUKAMU UH(POPMAITUH.
CtyneHTy MOTYT OBITh 3a/IaHBI JTOTIOTHUTEIIEHBIC
YTOUHSIOIINE BOIIPOCHI.
6.3. Ilaciopt poHIa OLIEHOYHBIX CPEACTB
Ne
Kommereniuu Pesynbrarel 00yueHus KM
11234
YK-2 'YMmeeT: pemath 3a7a4i KBAaHTOBOM ONTHKU +H [
VK-6 3HaeT: KaK yIpaBJsTh CBOMM BpEMEHEM, YTOObI OCBOUTH amapar OnepaTopoB el
POXKIICHHS — YHHUTOXKCHUS
VK-6 Ymeer: BBICTPAHBATL TPACKTOPUIO CAMOPA3BUTHS U1 OCBOCHHS MaTepHana 1o el
KBAHTOBOM ONTHKE
TuroBbie KOHTPOJIBHBIE 3aJAHUS 110 KAXKJIOMY MEPOIPUITHIO HAXOISATCS B
PUIOKEHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE OOecredeHue TUCIHUIIIMHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nmpenycmorpena



0) OononHumenbHas IUmepamypa:
He npenycmotpena

6) ome4yecme€eHHble U 30py6€9fCHbl€ IAHCYPHAJIbL NO aucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:

He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.  Kyu d.A. Meroguueckue yka3aHus 1 caMm. pad. DIIeMEHTbI
KBaHTOBOM onTuku_2022

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Ky JI.A. Meroauueckue ykazaHus sl caM. pad. DIIeMEHTBI
KBAaHTOBOW onTuku_ 2022

JJIeKTPOHHASAA Y4eOHO-MeTOANYeCKAs JOKYMEHTAIUs

Bun pecypca B

dbopme

HaunmenoBanue

| nuTepatypbl |  3JIEKTPOHHOM

bubnmuorpaduueckoe onrcanue

nmuteparypa |JlaHb

OcaoBHast [OBC m3marennpcTBa

dEnopos, /1. JI. dusuka. KBanToBas onrtuka : yaeoHoe nmocooue / /1.
JI. ®énopos, 0. H. Jlazapesa, B. I. Cpenun. — Cankr-IletepOypr :
bI'TY "Boenmex" um. [{.®. Ycrunona, 2023. — 40 c. — ISBN 978-
5-00221-007-7. — Texcr : 21eKTpOHHBIN // JIaHb : 3IeKTPOHHO-
o6ubmuoteunas cucrema. — URL: https://e.lanbook.com/book/493073
(mara obpamenus: 08.10.2025). — PexuM gocTyma: 1jsi aBTOPHU3.
M0JIb30BaTEIEH.

nmuteparypa |JlaHb

OcuoBHas |9bC u3marenscTBa

bonynos, E. H. BomHoBast u kBaHTOBas onTuka : yueOHoe mocoowue /
E. H. bonynos, B. ®. Jlanmun, B. Y. Hukutyenko. — CaHKT-
[letepOypr : [II'YIIC, 2024. — 65 c. — ISBN 978-5-7641-2016-4.
— TekcT : anekTpoHHbIH // JIaHb : 3MeKTpOHHO-ONOIHOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/505202 (nmata
obpamienus: 08.10.2025). — Pexxum noctyna: uis aBTOpU3.
[10JIb30BATEIICH.

[TepeyeHb UCMOIB3yEMOrO MPOrPAMMHOTO 00ECTICUCHHUS:

1. Microsoft-Windows(6eccpodHo)

[lepeuenp ucnonb3yeMbix NpohecCHOHANBbHBIX 0a3 TAHHBIX U UH(DOPMAIMOHHBIX

CIIpaBOYHBIX CUCTCM:

1. -baza nanasix BUHUTU PAH(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUII/INHBI

Ne

Bun zaparui
ayJl.

OcHoBHOE 000pyIOBaHKE, CTEH IbI, MAKEThI, KOMITbIOTEPHAS TEXHHKA,
MpelyCTaHOBJIEHHOE IPOrpaMMHOE 0OecreyeHe, UCIIOIb3yeMOoe AJIs
Pa3IMYHBIX BUJIOB 3aHITUI

CamocTogTreabpHas 127
pabora crynenta  |(30)

KomribroTep, MOHOOIOKH, TOAKTIOUEHHBIE K ceTu MIHTepHeT u ¢ JocTynoM
B JIEKTPOHHYIO HH(OPMAILIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA
, IPOEKTOP, FIKPaH.




[IpakTnyeckue 3aHATHS

608

[IepcoHaNbHBIN KOMIIBIOTEDP, IIPOEKTOP.

1 CEMHUHAPBI (16)
608 .
3auet (16) [lepcoHanbHBIN KOMIBIOTEDP, MPOEKTOP.
608 .
Jlexuun [lepcoHAIBHBIN KOMITBIOTEP, TPOEKTOP.

(16)




