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AHHOTALUSA
paboueii nporpammsbl yueoHo# aucuunianibl 51.B.02 «IIporpaMmvuas uHxeHe-
pus» IS NOATOTOBKH OakajaBpos no HanpasjeHuio 09.03.02 «Mudopmauuon-
HbI€ CHCTEMBbI H TEXHOJIOTHH» HANIPABJICHHOCTAM «boJsibIINe JaHHbIE H MAlIHH-
Hoe o0y4yeHune» «KomnbrTepHble HAYKH H TEXHOJIOTHH UCKYCCTBEHHOI0 MHTEJI-
JIEKTa»

Ileab ocBOEHUS TUCIUIIIHHBI:

[lensto ocBoenus aucuuruHbl «[IporpamMMHas WH>KeHepus» sBIsETCS Pop-
MUPOBAHHME Y CTYJACHTOB TEOPETUYECKUX M NMPAKTUYCCKUX HABBIKOB IO U3YYCHHIO U
MCTIONIH30BAHUIO COBPEMEHHBIX TEXHOJIOTHH pa3pabOTKH MPOrpaMMHOTO obecriede-
HUSL B COOTBETCTBHHM C MEXKIYHApOJIHBIMHM CTaHIApTaMu OOYy4EeHHS MPOrpaMMHOU
uHxeHepud. OCHOBHBIMHU 3aJa4aMM M3YYEeHHS AUCHHUIUIMHBI ABJIAIOTCA (hopmMupoBa-
HUE Y CTYJCHTOB YMEHUM U HABBIKOB MO MpoOjIeMaM OIEHKH TpeOOBaHUM, MPOCKTU-
poBaHus, pa3pabOTKH, KAa4yeCTBa, IMOBBIIICHUS HAJEKHOCTH W JIOKYMEHTHPOBAHHUS
NPOrpaMMHOro o0ecreyeHusi, a TakKe 10 BOMPOcaM YIpaBlIeHUsl KOJUICKTUBHOM pas3-
paboTKOM MPOrpaMMHOIo 00eCreueHusI.

MecTo AMCHMILIMHBI B y4eOHOM IuIaHe: /[MCIUITIMHA BKJIFOUYEHA B YacTh,
(dopMupyeMyto ydaCTHUKaMU 00pa30BaTeIbHbIX OTHOIICHUH Y4eOHOro IJiaHa 1o Ha-
npasiennio noarotosku 09.03.02 "MudopmamoHHble CUCTEMBI M TEXHOJIOTHH .

TpeboBanus K pe3yJibTaTaM OCBOEHMS JMCUMILUIMHBI: B Pe3ylibTaTe OCBOE-
HUS TUCLUIUIMHBI (POPMUPYIOTCS CIEAYIOIINE KOMIETEHIIMY (MHAUKATOPBI):

Kpatkoe copep:xanue aucuumiannbl: OcHoBHbie noHstus, SWEBOK (Soft-
ware Engineering Body of Knowledge). JKu3HeHHbIH LMK porpaMMHOro obecrie-
yeHus: kinaccudeckue u ruokue moaenu (Waterfall, Spiral, Agile, DevOps, MLOps).
COop, aHayM3 U JOKYMEHTHPOBaHUE TpeOOBaHMIl: (PYHKIIMOHAIbHBIE U HEQYHKIHO-
HalbHBIE TpeboBanus, crenudukamnus tpedoBanuii (SRS), cranmaptel IEEE 830 u
['OCT 19. Mopaenuposanue u npoexkrupoanue [10 ¢ ucnons3osannem UML: nua-
rpaMMbl TIPENEACHTOB, KJIACCOB, MOCJIEOBATENBHOCTH, KOMIOHEHTOB. OOBEKTHO-
OpPUEHTUPOBAHHBIA aHAIU3 U MPOEKTUPOBAHUE. APXUTEKTYPHbIE CTHJIM U MATTEPHBI:
MOHOJIUT, MUKpocepBUChl, MVC. [TpuHumnel MOayIbHOCTH: cohesion (BHYTpEHHSS
CBSI3HOCTb) M coupling (BHEIIHSS CBSI3aHHOCTH). [ MOKHE METO0JIOrMH Pa3pabOTKH.
WUucTpyMeHTHI ynpaBieHus npoekrtaMu. CucteMsl KOHTpOJsl Bepeuid. KauecTBo kona
u pedaktopunr. TectupoBanue I10: ypoHu, Bubl, oaxoasl (TDD, BDD), unct-
pymeHThl. OcobenHoctn TectupoBanus MU-cucrtem. TexHuueckas TOKyMEHTAIIHS:
Bujibl, TpedoBanus ['OCT 34 u 'OCT 19, obopmnenue PII u PY. Yopasnenue kaue-
CTBOM IIpoOLIeCCOB pa3paboTku: moaenu 3pesnoctd (CMMI), cranmapr ISO 9001.
OTedecTBEHHBIE MPOTrPAMMHBIE CPEACTBA M CTAHAAPTHl B KOHTEKCTE MMIIOPTO3aMe-
ILICHMSL.

Ob0wass Tpya0eMKOCTb JMCHUILUIMHBI COCTABJISAET: 3 3a4YCTHBIC €IUHUIIBI
(108 gacog).

IIpomeKyTOUHBIH KOHTPOJIb: DK3aMEH.



1. Ileab ocBOEHUS AMCIHHIIIMHDBI

[lenbto ocBoenusi aucumiuinibl «lIporpammuas uHxenepus» spisiercs (op-
MUPOBAHUE Y CTYJACHTOB TCOPETUUYECKUX U IMPAKTUUECCKUX HABBIKOB M0 M3YUYCHHUIO U
UCIIOJIb30BAHUIO COBPEMEHHBIX TEXHOJOTUM pa3pabdOTKu MporpaMMHOro obecrede-
HUSL B COOTBETCTBUM C MEXIYHAPOJHBIMH CTaHAApTaMH OOYYEHHSI MPOrPaMMHOM
uHxkeHepun. OCHOBHBIMU 3aJa4aMU U3YyUYECHUS TUCHMIUIMHBL SBISIIOTCSA (PopMHUpOBa-
HHUE Y CTYJACHTOB YMEHUH M HaBBIKOB IO Npo0JieMaM OLIEHKH TpeOOBaHU, POCKTH-
poBaHusi, pa3pabOTKH, KAYECTBA, MOBBIIMICHUS HAJIEKHOCTH M JOKYMEHTUPOBAHMUS
NPOrpaMMHOro oOecreyeHus:, a TaKkxkKe 10 BOIIpocaM yIpaBJeHHs KOJUICKTUBHOH pas3-
paboTKOM MPOrpaMMHOTO 00ECTICUCHHUSI.

2. MecTO IMCUHMIUIMHBI B Y4e0OHOM npoiecce

Hucuunnuna «IIporpammuas nHKeHepus» BKIIOUEHA B 4acTb, (hOpMUpPYyEMYIO
y4aCTHUKaMU 00pa30BaTelIbHbIX OTHOIIEHUH ydyeOHoro rurana. Jucuumnuna «lIpo-
rpaMMHasi MH)KEHEpUs» peanu3yeTcs B cooTBeTcTBUHU ¢ TpedoBanusmu GI'OC BO u
VYyebHoro rana o Hanpaienuo 09.03.02 «MudopmaiimoHHbIe CHCTEMBbI M TEXHO-
jorumy. [IpenmecTByrOMMUMH Kypcamu, Ha KOTOPBIX Oa3upyeTcsl AUCIUIUINHA, SB-
nsitorest: «CucreMHoe nporpamMmmupoBanuey, « MHTepHeT-nporpaMMupoBanue», «Bbl-
COKOYpPOBHEBOE IPOrpaMMHpOBaHUE», «OrnepalMoHHble cucTteMbl». [locnenyrommue
TUCHUTUTUHBL: «MeTobl UCKYCCTBEHHOTO MHTEIUIEKTa», «AJIMUHUCTPUPOBAHUE MH-
(opManmoHHbIX cuctem», «ERP-cucteMsl B yripaBieHUHn OM3HECOM.

Juctunnuna «lIporpammHas WHKEHEpUS» MOXKET ObITh HMCIOJIL30BaHA IMPU
HaNMCaHUM BBINYCKHOM KBAJM(PUKAIMOHHOMW pabOTHI.

Pabouas nporpamma nucturmuinael «IIporpamMmMHas MHKXEHEpHs» I WHBAJU-
JIOB ¥ JIML] OTPAaHUYCHHBIMU BO3MOXXKHOCTSIMU 3J10pOBbsl pa3padaThIBACTCsl MHAMBHLY-
QIbHO C YYE€TOM OCOOEHHOCTEH ICHUXOJOTHYECKOIO pPa3BUTHS, WHAMBHAYaJIbHBIX
BO3MOXHOCTEM U COCTOSIHUS 3/10pPOBbSl TAKUX 00y4YarOIIMXCSl.

3. [lepeyeHb MIAHNPYEMBbIX pPe3yJIbTATOB 00yUeHHs MO THCIHUILINHE,
COOTHECEHHBIX C IVIAHUPYEeMBIMH pPe3y/JIbTaTaMi 0CBOeHHs 00pa3oBaTebLHOIM
NpOrpaMMmbl

N3yuyenue naHHON y4eOHOM JMCLMILIMHBI HalpaBlieHO HAa (OPMHUPOBAHHUE Y
00y4aroIIMXcsl KOMIIETeHIIUH, IPeICTaBICHHBIX B TabmuIe 1.

4. CTPYKTYpa U cOJepKaAHUE THCIHMILIHHBI

4.1 Pacnpeje/ienne TPYA0EMKOCTH JUCHHUILIMHBI 10 BUaM padoT
1o ceMecTpam
OOmast Tpy10€MKOCTh AMCHHUIUIMHBI cocTaBisger 3 3ad.ed. (108 wacoB), ux
pacnpeeneHue mo BuaaM padoT ceMecTpaM MpeICTaBlIeHo B Tabiuiie 2.



TpedoBanus K pe3yjibTaTaM 0CBOCHHA YU4€OHOH AHCHHIIMHBI

Tabnuia 1

Ko Conepxxanue B pesynbrare nzyuenus: yaeOHON TUCIHUITIMHBI 00y4alomecs
Ne A /1P n NHaukaTopsl KOM- pesy y y y
KOMIIe- | KOMIIETeHIUHU (Miu e€ o JOJDKHBI:
/1 NeTEHIUH
TEHUUU YacTH) 3HATH YMETh BJIAJIETh
1. |OIIK-2 |CnocoOeH noHuMaTh OIIK-2.1 3nats: COBPEMEHHbIC UH-
MPUHIUTIBI PA0OTHI CO- COBPEMEHHBIEC (hopMalOHHbIE TEX-
BpeMeHHbIX UH(pOpMalK- | UHPOPMALIMOHHBIE  |HOJIOTUU U MPO-
OHHBIX TEXHOJIOTHI U TEXHOJIOTUU U IrpaMMHBIE CPEJICTBa
MIPOTrPaMMHBIX CPEJICTB, B | IPOrPaMMHBIE B cepe npodeccuo-

TOM YHCJIE OTEUYECTBEHHO-
ro MPOU3BOJICTBA, U UC-
10JIb30BATh MX IPH pe-
HICHUH 33/1a4 npodeccro-
HaJbHOM JI€ATEJIbHOCTH

CpelICTBa, B TOM
YHCIIe OT€YECTBEH-
HOT'O TIPOM3BO/ICTBA,
MY PEUICHUH 33139
npodeccuoHaaIbLHOM
JCSTEIIBHOCTH

HaJILHOM JE€ATEIbHO-
CTH

OIIK-2.2 YMmerTs:
BBEIOMPAThL COBpE-
MeHHbIe HH(pOpMa-
LHUOHHBIE TEXHOJIO-
MM U IPOTPAMM-
HBIE CPEJICTBA, B
TOM YHUCJIC OTCUECT-
BEHHOT'O ITPOU3BO/I-
CTBa, MPH PEUICHUU
3az1a4 npodeccuo-
HaJILHOH JesaTeNb-
HOCTH

BbIOHMpATh COBPEMEH-
HbIe HH(POPMALIUOH-
HbIE TEXHOJOTHH U
pOTpaMMHBIE CPEJI-
CTBA MPU PEUICHUU
3a7a4 npodeccuo-
HAJIBHOM €S TEIBHO-
CTH




pa3pabOTKe TEXHUYECKOH
JOKYMEHTAI[H, CBSI3aH-
HOM ¢ Ipo(eCCUOHATBHON
AEATEILHOCTBIO C HCITOJIb-
30BaHHEM CTaHJIAPTOB,

HOPM U MPABUII

OCHOBHBIE CTaHAAp-
Thl O(hOpMIICHUS
TEXHUYECKOU JI0KY-
MEHTAI[UK1 Ha pa3-
JIMYHBIX CTaUAX
KU3ZHEHHOTO 1IUKJIA
UH(POPMALIMOHHON
CHCTEMBI

3aKOHBI MOJICIIUPO-
BaHUs MHpOpMALIK-
OHHBIX MPOLECCOB U
CUCTEM, IIPUHLIUIIBI
MOJCIIUPOBaHUS,
KJ1accu(ukaIuo
Croco0O0B IpeJICTaB-
JICHUSI MOJEIIEN CUC-
TEM, JIOCTOMHCTBA U
HEJIOCTATKH pa3iny-
HBIX CIIOCOOOB Mpe-
CTaBJICHHUS MOJiesieH
CUCTEM, AJITOPUTMBI

No Kon Copnepxkanue ) (AT e T B pesynbrare u3yuyeHust yaeOHON JUCHUIUIMHBI 00yJarouuecs
ot/ | KOMTIE- | KOMTIETEHIIMH (nnm eé HeTerit JOJIYKHBI:
TEHUUU YacTH) 3HaTh YMETh BJIAJICTh

OIIK-2.3 NmeTth HaBBIKAMU IMPUMEHE-
HaBBIKU: IIPUMEHE- HUSL COBPEMEHHBIX
HHUSI COBPEMEHHBIX UH()OPMAITHOHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTU U TIPO-
TE€XHOJIOTUH U IPaMMHBIX CPEICTB
MPOTrpaMMHBIX MIPU pEIIeHUN 3a/1a4
CpEICTB, B TOM npodeccuoHanbHON
4HCIIe OTEYECTBEH- NesITeNbHOCTU
HOT'O IIPOU3BO/ICTBA,
NpU pEeHIeHUN 3a7a4
npodeccuoHaNbHOM
NEATEIbHOCTU

2. |OIIK-4 |Cnoco6en yuactBoBaTth B | OIIK-4.1 3Hats: OCHOBHbIE METO/IbI U




Kon ConepxxaHue B pesynbsrare n3ydeHus yueOHON JUCIMILIMHLI 00y4JaroImecs
Ne p " WNuaukaTopsl KOM- pesy 3 3 i
KOMIIe- | KOMIETEHINHU (Wn e . JIOJIKHBI:
n/m METEHIIUHN
TEHLIUU YacTH) 3HATh YMETH BJIAJIETh

¢dbukcaruu u odpa-
OOTKH pe3yJIbTaTOB
MOJETUPOBAHUS CUC-
TeM, CIocoOBI IL1a-
HUPOBAHUS MaIINH-
HBIX YKCIIEPUMEHTOB
C MOJCIISIMMU.

OIIK-4.2 YMmeTsb:
MIPAMEHATH CTaH-
JnapThl 0hOpMIICHUS
TEXHUYECKOM JIOKY-
MEHTAIUHU Ha pas3-
JMYHBIX CTAIUSIX
KU3HEHHOTO LIUKJIA
MH(POPMAaIIMOHHON
CUCTEMBI

MCTOJIb30BATh TEXHO-
JIOTUM MOJEJINPOBa-
HUSI, TIPEJICTABIISITh
MOJIeJIb B MaT€MaTH-
4EeCKOM U aJITOPUTMH-
4YEeCKOM BHUJIE, OLICHU-
BaTh Ka4eCTBO MOJIe-
JI1, TIOKa3bIBATh TEO-
PETHUYECKHUE OCHOBA-
HUST MOJICJIH, TIPOBO-
JIUTh CTATUCTHYECKOE
MO/JICIIMPOBAHHE CUC-
TEM, MOJEJIMPOBATh
IPOIECCHI, IPOTE-
Karolue B MHpopMa-
IIMOHHBIX CUCTEMAX U
CeTsIX.

OIIK-4.3 UmeTs
HABBIKU: COCTABJIC-

HaBBIKaMH ITOCTPOE-
HUS. UMUTALMOHHBIX
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TEMATHYECKUE MOJIEIIH,
METO/BI M CPEJICTBA MPO-
eKTHUpOBaHus uHpopma-
IIUOHHBIX W ABTOMATH3H-
POBaHHBIX CUCTEM

METO0JIOTHIO U
OCHOBHBIE METOIbI
MaTeMaTUYECKOIo
MOJICTTUPOBAHMSI,
Kjaccu(pUKaIuio u
YCJIOBHSI TPUMEHE-
HUS MOJICJIEH,
OCHOBHBIE METO/IbI
U CPEJICTBA MPOCK-
TUPOBaHUs UHPOP-
MAIMOHHBIX U
aBTOMAaTU3UPOBaH-
HBIX CUCTEM, UHCT-
pyMEHTaIbHbIE
CpeICcTBa MOJEIIH-
pPOBaHUS U IPOEK-

TEMaTHUYECKOr0 MO-
JIETUPOBAHMUS; KJIac-
cuduKaIuIo, CBOM-
CTBa U 00JIaCTH TPH-
MEHEHHUs MaTeMaTH-
YECKHUX MOJIECIICH;
IIPUHIIUIIBI IPOCKTHU-
poBaHus uH(popma-
ITMOHHBIX ¥ aBTOMa-
TU3UPOBAHHBIX CHC-
TEM; METO/IbI CHC-
TEMHOI'0 aHaJn3a U
hopmanbHOTO OIMH-
caHusi TpeOOBAHUM;
COBpEMEHHBIEC HHCT-
pPYMEHTaJIbHbIE CpeJI-

No Kon Copnepxkanue ) (AT e T B pesynbrare usyuenus yaeOHOH JIT*ICH,HHHHHBI oOyuaroumecs
[/ | KOMIIE- | KOMIIETEHLINH (nnm eé O JOJIKHBI:
TEeHI[UU 4acTu) 3HaTh YMETh BJIAJIETh
HUSI TEXHUYECKOUN Mojiene nadopma-
JOKYMEHTAIMHU Ha LIMOHHBIX IPOLIECCOB,
pPa3NMYHBIX dTanax METO0JIOTUEH I10-
YKU3HEHHOTO LIMKJIA JIy4E€HUsI KOHLIETITY-
nH(pOpMAITUOHHOM aIbHBIX MOJIENIEeH
CUCTEMBI CHUCTEM, HaBbIKAMU
IOCTPOCHMS MOJI€e-
JUPYIOLIUX aAJIro-
PUTMOB
3. |OIIK-8 |Cnocoben nmpumensith ma- | OIIK-8.1 3narts: OCHOBBI TEOPUH Ma-




Kon ConepxxaHue B pesynbsrare n3ydeHus yueOHON JUCIMILIMHLI 00y4JaroImecs
Ne p " WNuaukaTopsl KOM- pesy 3 3 i
KOMIIe- | KOMIETEHINHU (Wn e . JIOJIKHBI:
n/m METEHIIUHN
TEHLIUU YacTH) 3HATh YMETH BJIAJIETh
TUPOBAHMS CTBa MOJICTUPOBAHUS

U IIPOCKTHPOBAHH A

OIIK-8.2 YMeTs:
MPUMEHSTh Ha
MIpaKTHUKE MaTeMa-
TUYECKHE MOJEIH,
METOBI ¥ CPEJICTBA
IPOEKTUPOBAHUS U
aBTOMAaTH3allu1
CHCTEM Ha MPAKTHKE

(bopMann3oBaTh Npu-
KJIaJHBIC 3a/1a4U B BH-
JIe MaTeMaTUYECKUX
MOJIeJIe; BEIOMpAThH
aJICKBaTHBIC METO/IbI
MOJICTUPOBAHUS U
IIPOEKTUPOBAHHUS B 3a-
BUCHUMOCTH OT THUIIA
CUCTEMBI U MOCTaB-
JICHHOM LIEJN; TIPUME-
HSITh UHCTPYMEHTAIIb-
HBIE€ CPEACTBA /IS TO-
CTPOEHUS, aHAIN32a U
BaJIMIALIUU MOJIEIICH;
paspabaTbhiBaTh apXu-
TEKTYPY U CTPYKTYpY
WH(POPMALIMOHHBIX U
aBTOMAaTU3HPOBAHHBIX
CHUCTEM C YYETOM Tpe-
OoBaHui MaciITabu-
PYEMOCTHU, HAJIEKHO-
cTu ¥ 2P PeKTUBHO-
CTH.

OIIK-8.3 UmeTn

HaBbIKaMH ITOCTPOC-
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n/n

Konx
KOMIIE-
TEHLIUHA

Copnepxkanue
KOMTMETEeHIHN (Wn e
YacCTH)

I/IH,E[HKaTOpBI KOM-

B pesynbrarte u3ydeHus yuyeOHOM QUCIUIUIMHBL 00y4aroLuecs

. JOJIKHBI:
NETEHIUN
3HaTh YMETh BJIAJIETh
HaBBIKH: MOJEIHNPO- HUS U BepUDUKALIUU
BaHUS U MPOCKTH- MaTEeMaTHYECKUX

poBaHus HH(pOpPMa-
LIMOHHBIX U aBTOMa-
TU3UPOBAHHBIX
CUCTEM

MOJIEJIEU pEeAIbHBIX
IPOLIECCOB M CUCTEM;
METOAUKAMH MIPOEK-
THUPOBAHUS KOMIIO-
HEHTOB MH(OpMaLU-
OHHBIX U aBTOMATH-
3UPOBAHHBIX CUCTEM;
PaKTHYECKUMHU
npuémamu paboThl ¢
IPOTrPaMMHBIMH
Cpe/cTBaMH MOJIe-
JIMPOBAHUS U TTPOCK-
TUPOBAHMSI; HaBbIKa-
MH JJOKYMEHTHPOBa-
HHSI IPOCKTHBIX pe-
LICHUN U NIPECTaB-
JIGHUS! Pe3y/IbTaTOB
MOJICITMPOBAHUSI 3a-
MHTEPECOBAHHBIM
CTOPOHAM
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Tabmuma 2

PacnpeaesieHue TPyA0€MKOCTH JMCUHMILIMHBI 110 BHAaM padoT Mo ceMecTpam

Buj yuebHoli padoThl

Tpynoémkocts, 5 cemecTp
qac.

Obwmast TPY10éMKOCTh JUCIHIUIHHBI 110 YUeOHOMY TUTaHY

108

1. KonrakTHas padora:

52,4

AyauTtopHas padora

52,4

6 mom vucie’

nexyuu (J1)

16

npakmuyeckue 3anamus (113)

34

KOHCYJabmMayuu nepe() IK3AMEHOM

2

KoHmaxkmuas paboma Ha npomexcymounom konmpoie (KPA)

0,4

2. CamocrositeabHas padora (CPC)

28,6

camocmosmenvroe uzydeHue pazoenos, camono020moeKd
(npopabomka u noémopeHue 1eKYyuoHH020 Mamepuald u ma-
mepuana y4eOHUKo6 u y4eOHblx nocoout, no020moexa K 1abo-
PAMOPHBIM U RPAKMUYECKUM 3AHAMUAM, KOJIOKSUYMAM U M.0.)

28,6

[Toozomoeka K 3k3ameHy (KOHmpo.iv)

27

By mpoMeKyToOYyHOTO KOHTPOJIS:

DK3aMeH

4.2 Conep:xaHue IUCHHTTHHBI

Tabiuna 3

TemaTnyecKkui MUIaH y4eOHOH AMCHHIIHHBI

AyautopHas pabdora Bueayan

HaumenoBanue pa3jieJioB H TeM Beero J
AUCHHUILIHH (YKPYITHEHHO)

113 IIKP TOpHAs
padora
Cp

Paszznen 1 OcCHOBBI IPOrpaMMHOM HHKEHEPUU

Tema 1. BezieHue B mporpaMMHYHO 6 2
UHKCHEPHIO

4

Tema 2. )Ku3HeHHbBINA LUK TPOTPAMMHOTO 12 2
obecrieyeHust

Paznen 2 TpeboBanus U TeXHUYECKas
JOKYMCHTAIIHs

(g

Tema 3. C60p n anamu3 TpeGOBaHHIH 16

[=a
o0

Tema 4. JlokymeHTHpOBaHUE TPEOOBAHUM U 12 2
crienuguKanuii

Paspnen 3. MonenupoBanue 1
POCKTHPOBAHUE CHCTEM

Tema 5. Moaenupoanue [10 ¢ 16 2
ucnojbp3oBanneM UML

Tema 6. Apxurektypa u npoektupoanue MC 12 2

Paznen 4. IIpoueccer pazpaboTkuy,
KOOHPOBAHHUC U TCCTHPOBAHHUE

Tema 7. ['nOKkue METOIONOIUH U 12 2
MHCTPYMEHTbI KOMaHHON padOThI

Tema 8. KoaupoBaHue, KOHTPOJIb BEPCHIA U 11 2
KadecTBO KOJa

Tema 9. TecTupoBanue npOrpaMMHOTO 5
obecrieyeHus

12




AyauTopHast padbora Bueayau

HaumeHnoBaHue pa3iesioB H TeM Beero J I3 IIKP TOpHAast
JUCHHILIAH (YKPYITHEHHO) pabora
Cp
Pasnen 5. Ypasienue kauyecTBom
Tema 10. Texuudeckass JOKyMEHTAIIMs HA 4 2 2
Bcex aramnax JKI]
Tema 11. Ynpasnenue kayecTBOM M 1,6 1,6
3pPEJIOCTHIO TIPOIIECCOB
KOHTaKTHas paboTa Ha MPOMEKYTOYHOM 0.4 0.4
koutpose (KPA)
Hroro no nucuuIInHe 108 16 36 0.4 55

Pa3nen 1 OcHOBBI IPOTrPaAMMHON UHKEHEPUU

Tema 1 Beeenue B nporpaMMHYIO HHKEHEPHUIO
Onpenenenne nporpaMMHOM MHKEHEPUH: LeNnH, 3a1a4u. [Iporpammuoe obecneuenue
(nporpammubiii ipoaykT). SWEBOK (Software Engineering Body of Knowledge)
KaK MEXKIYHApOAHBIN CTaHAAPT 3HAHMM — CTPYKTypa, KItoueBble obnactu (Tpedo-
BaHUs, MPOEKTUPOBAHUE, TECTUPOBAHUE, YIPABICHUE U Jp.). DBOIIOIUS METOA0JIO-
Uil pa3paboTKu (KiIacCMYecKue, uTepaTuBHbIE, THOKHE, coBpeMeHHbIe). HeoOxoau-
MOCTh BEPCUOHMPOBAHUS Mojenel U JaHHbIX. O030p oTedyecTBeHHbIX U T-perienuii:
miatopmbl, CASE-cpencTBa, cucTeMbl KOHTPOJIS BEpCHii, 00JITaTHBIC PEIICHHS.

Tema 2 )KuzHeHHBIN LUKJI IPOrPAMMHOTO 00ECIIeUeHUs
[Tonsatue xuzHeHHoro uukia IO, sranel. CpaBHuTenbHbIM aHaiu3 moxener JKILI.
Bnusinue Beibopa momenu XKL Ha: coctaB KOMaHAbl, HHCTPYMEHTHI, (JOpMaAT JOKY-
MEHTAIUH, MOJIX0/1 K TECTUPOBAHUIO.

Pa3nen 2 TpeboBanus U TEXHUYECKAsT TOKYMEHTALUS

Tema 3 COop u aHanu3 TpeOOBaHMH
HcTtounuku tpedoBanuii. Metoasr coopa TpeboBanmii. Knaccudukanus tpedboBanmii
C TOYKHM 3peHus cucreMbl. TpedboBanus k MM-cucremam. AHanu3 npoTUBOpeUYUid U
npuoputu3anus TpedboBanuii. PaboTa ¢ 3aMHTEpecOBaHHBIMU CTOPOHAMM.

Tema 4 JlokymeHTHUpOBaHUE TPEOOBAHUM M TEXHUUYECKUX CrierupuKaIui
Crpykrypa nokymenra SRS (Software Requirements Specification): BBenenue, 00-
mee omnucanue, (yHKIMOHAIbHBIC/HEQYHKIIMOHAIbHBIE TPEOOBAHUS, MPUIIOKECHUS.
Cranpaptel IEEE 830, TTOCT 19.101-19.701, ISO/IEC/IEEE 29148. TpeGoBanus k
odopmieHuto. MHCTpyMEHTHI IOKYMEHTUPOBAHUSI.

Pa3nen 3 MozenpoBaHue U NPOCKTHPOBAHUE CUCTEM

Tema 5 Monenupoanue 110 ¢ ucnonszoBanuem UML
Ha3nauenue u npeumyiecTBa BU3yallbHOr0 MoAeapoBanus. OCHOBHbIC THIIbI JUa-
rpaMmM UML. IIpuHLMIIBI OOBEKTHO-OPUEHTUPOBAHHOTO aHAIN3a U IPOEKTUPOBAHMUSL.
WMHCTpYMEHTBI MOIETUPOBAHMUSL.

Tema 6 ApxurexTypa u IpOEKTUPOBaHNUE HH()OPMAITMOHHBIX CUCTEM
[TpyHIMIBI TPOSKTUPOBAHKS. APXUTEKTYPHBIC CTUIU U naTTepHbl. [[pumenenue ma-
TEMATHYECKUX MOJEJEHN NIPU MPOEKTUPOBAHUN: MOJIEIIA 0YEPEIEH, HAJEKHOCTH,
rpacoBbIe MOJICITH.

Paznen 4 Ilponecchl pa3pabOTKH, KOAUPOBAHUE U TECTUPOBAHUE
Tema 7 ['nOkue METOI0JIOTHUN U UHCTPYMEHTBI KOMAH/THOM pabOThI
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IIpmanmner Agile (Agile Manifesto). Scrum: ponm, apredaktel. MHCTpyMEHTEI
yrpaieHus. KopoTkue 3KkcnepruMeHThbl, METPUKH KauyecTBa MOJIENeH KaKk KpUTEepUU
TOTOBHOCTH.

Tema 8 KoaupoBanue, KOHTPOJIb BEPCUN U Ka4€CTBO KOJIa
[Tpunmuner uncroro koxa (Clean Code): mmeHoBaHMe, (PYHKIMHM, KOMMEHTAPHH,
dbopmatupoBanue. Ctanaaptbl KoaupoBaHusa. Cucrembl KOHTPOJIsi Bepcuid. MHCTpy-
MEHTBI aHaJin3a kayecTBa. Code review: nNpakTHKH, 110J1b3a, aBTOMATHU3ALIUS.

Tema 9 TecTupoBanue MPOrPaMMHOTO 00OECTICUCHUS
YPpoBHU U 10/IX0/1bI TECTHPOBaHUsA. HCTPYMEHThI TECTUPOBaHHUS. METpUKH KayecT-
Ba (accuracy, precision, recall, F1). IlpoBepka Ha cmeméHHBIX gaHHBIX. A/B-
TECTUPOBAHMUE MoJieiei. ABTOMATH3alMsI TECTUPOBAHUS.
Pa3nen S Ypasinenue kaueCcTBOM

Tema 10 TexHuueckas qokyMeHTalus Ha Bcex 3tanax /KL
Bunbsl nokymentauuu mo stanam KL texamdeckoe 3amanue (T3) — 'OCT 19.201,
apxutektypHoe onucanue (AT) — 'OCT 19.402, pykoBoactso nporpammucta (PIT) —
['OCT 19.504, pykoBoactso nonb3oBarens (PY) — 'OCT 19.505. Tpe6osanus 'OCT
K aBTOMaTHU3UPOBAaHHBIM cucTtemaM. CoBpeMeHHbIe 1Moaxoabl. Pabora ¢ mokymeHTa-
IFeH B KOMaH/e: BEpCHOHUPOBAaHUE, PEIICH3NPOBAHHE.

Tema 11 YnpasieHue KaueCTBOM U 3PEJIOCTHIO MTPOLIECCOB
[Tonsarue kadectBa I1O: coorBercTBUE TpeOOBaHHSIM, HAIAEKHOCTb, YAOOCTBO, 3(-
dextuBHOCTE. Moaemu 3penoctu: CMMI (Capability Maturity Model Integration),
ISO 9001. BuyTrpenHue METpUKH. AYIUT MPOLIECCOB pa3pabOTKHU: LIEIH, dTAlbl, OT-
4ETHOCTb.

4.3 Jlekuuu/ npakTHYECKHE 3aHATHSA

Tabnuua 4
Conep:xanue JeKUUI/MPAKTHYECKUX 3aHSITHI U KOHTPOIbHbIE MEPONPUATHS
Ne Ha3zBanue .N‘eun Ha3BaHHe dopMupyeMbIe Bun Kou-Bo
wm | paeaa, Te- J]eKHHHfl]paRTiI'—IECKHX KOMICTCHIMH | KOHTPOIBLHOIO | yy
MBI 3aHATHIl MeponpHATHS
Paznen 1 OcHOBBI MPOrpaMMHO# HHIKEHe- 6
pum
1. Tema 1. Jlexuusa Nel. Beenenue B nipo- OIIK-2.1, 2
BBeneHne B | rpaMMHYIO HH/KEHEPHUIO OIIK-8.1
nporpamm-
HYIO HHXKe-
HEPHUIO
2. Tewma 2. [TpakTrdeckas padora Ne | OI1K-2.2, 3almMTa mpak- 4
Xusnennei | CpaBHeHHE MOJEIEH KU3HEH- OIIK-4.1, THUYECKOH pa-
uuki I[1O "oro uukia [10 OIIK-8.1 0O0TEI
Pa3nen 2 TpeGoBanusi M TeXHHYeCKasH 10KY- 14
MEHTAIHA
3. Tema 3. Coop | Jlekuust Ne2. Coop u aHanu3 OIlK-4.1, 2
W aHaju3 TpedoBanumii k [10 OIlK-8.2
4. TpeboBaHui Mpsxraaeckas pabora Me 2. OIIK-4.2, 3allKTa paK- 6
OIIK-8.2 THYECKOH pa-
BbisiBiieHue u opmyiuposa- 60ThL KDV
HUE TpeOOBaHMI 1A TPOCKTa > KPYT
JBIA CTOJ
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Hazpanue

Ne v Ha3Banue

@opMHupyeMble

Bupg

Ne . KoJi-Bo
o/ | Pasnena, Te- JIeKuHHfrlpaKTifllleCKHx KOMICTEHIMH | KOHTPOABHOTO | v
MBI 3aHATHI MeponpHATHS
5. Tema 4. Jlo- | Jlekuuns Ne3. Cranmaptsl 1 OIlK-4.1 2
KYMEHTUPO- | 0(hOpPMIIEHUE TEXHUUYECKOM 10-
BaHue Tpebo- | KyMeHTaluu
6. BaHUU [TpakTryeckas padora Ne 3. OIIK-4.2, — 4
PaszpaboTka ciennukamm OI1K-4.3 - .
tpeGosanuii (SRS) o FTOCT FHHCCKOMN pa-
19.201 ool
Pa3znen 3 Mojennposanue H NPOEKTHPOBA- 14
HHE CHCTeM
7. Tema 5. Mo- Jlextms Ne4. MopenupoBanue OIIK-8.1, 2
CHUCTEM C UCIOJIb30BaHUEM OIIK-2.3
JICIUPOBAHNE | {yy 10
11O c uc-
8. OIIK-8.3, 3almMTa mpak- 6
nonb3oBaHu- | [IpakTudeckas padora Ne 4. .
OIIK-2.3 THYECKOH pa-
em UML [Toctpoenue nuarpamm UML 60TLI
9. Tema 6. Ap- | Jlekuus Ne5. Apxurekrypa u OIIK-8.1, 2
XUTEKTypa U | MPOEKTUpOBaHHE HHPOpMALIH- OIIK-8.2 Juckyccus
MPOEKTHPO- | OHHBIX CHCTEM
10. | Banue UC [TpakTuyeckas padora Ne 5. OIIK-8.2 3allMTa MpaK- 4
[IpoexkTupoBaHue apXUTEKTYy- THYECKOH pa-
ps1 UC 00TBI
Pa3nen 4 IIpoueccsl pa3padoTKu, KOAUPO- 14
BaHHE U TECTHPOBAHHE
11. Tema 7. T'ub- | Jlekuus Ne6. 'ubkue merojio- OI1K-2.2, 2
KHE METOJIO- | JIOTHH pa3paboTKH OIlK-2.3
12. | morum u Ko- | [IpakThueckas padora Ne 6. OIIK-2.3 4
mMaHjaHasg pa- | Opranusanus paboTsl KOMaH-
bora abl B Agile-npoueccax: riaHu- 3alKuTa Ipak-
pOBaHUE CIIPUHTA U BEJICHUE TUYECKOM pa-
093KJI0Ta B MEXK/IYHAPOIHBIX H 00THI
OTEUYECTBEHHBIX CUCTEMaX
yIpaBJICHUSI IPOSKTAMHU
13. Tema 8. Ko- Jlexuusa Ne7. Koauposanue, OIIK-2.3 2
JIMPOBaHUE U | KOHTPOJIb BEPCHUH U KaUYECTBO
Ka4eCTBO KO- | Koaa
14. | na [IpakTrueckas paborta Ne 7. OIIK-2.3, sammTa Mpak- 4
Pabora ¢ Git u oTeyecTBEeHHBI- OIIK-8.2 .
THYECKOH pa-
MU CUCTEMaMHU KOHTPOJIS Bep- 50TLL
cHil, peakTopuHT, HacTpoiKa
15. | Tema9. Tec- MpaxTiueckas padota Ne 8. OI1K-2.3, 3AUIATa MpaK- 2
TUPOBAHUE Co OIIK-8.3 THYECKOH pa-
o TCCTII»IpOBaHne [1O: unit-TecTsl G0TEL, MUCKYC-
(JUnit, pytest), TDD ’
cust
Pa3znen S YnpasieHue kauecTBOM 2
16. | Tema 10. [IpakTuueckas padora Ne 9. OIlK-4.2, 2
Texuuueckas | OdopmiieHue TeXHHYSCKOM OIIK-4.3 3almMTa mpak-
JokymeHTa- | pokymenrtauuu o 'OCT (Py- THYECKOH pa-
[IMS Ha BCEX | KOBOJCTBO IporpaMMucTa, Py- 00THI
sranax KL KOBOJICTBO IOJIb30BATEIS)
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4.4 Hepeqeﬂb BOIIPOCOB Il CAMOCTOATEC/ABHOI'0 H3YYEHUHA TUCUHIIVIHHBI

Tabmuna 5

“epquHb BOITPOCOB JIJIA CAMOCTOSATECJIBHOI0 H3YUCHUS THCIHUIIJIHHBI

Ne
n/n

HazBanue pa3aenia,
TEMBbI

l'[epe'{eﬂb paccMaTpHBacMbIX BOIIPOCOB /I CAMOCTOSATEJIBHOI'0
H3YUCHHSA

Pa3nes 1 OCHOBBI NPOrpaMMHOI HH/KEHEPHH

1.

Tema 1. Beenenue B
IPOTrPaMMHYIO HHKe-
HEPHUIO

Pons nporpammuoii uwkenepuu B paszpadborke MH-cucrem. Ortnu-
yue SWEBOK ot apyrux cranpaproB. OTedecTBEHHbIE WHHUIIMATH-
BbI B oOstactu umnoprozamenienus 110, OIIK-2.1, OITK-8.1

Tema 2. JKuszHeHHBIN
uuki 110

CpaBuure Mojaenu skuszHeHHoro nukina [0 mo kpurepusm: rud-
KOCTb, Mpe/ICKa3yeMocThb, npuMeHumMocTb B MU -nipoekrax. Ocoben-
HOCTH KU3HEHHOTro 1ukiaa MLOpS 1no cpaBHEHHIO C TPaJUIIMOHHBIM
DevOps. Boponaanas moaens B roccekrope. OINK-2.2, OITK-4.1,
OI1K-8.1

Paznea 2 TpeGoBaHus u Tex

HHYECKas TOKYMEHTAIIUA

3.

Tema 3. COop u aHa-
nu3 TpeGoBaHMi

CriocoObI BBIsABIEHHSA HePYHKIIMOHAIBHBIX TPeOOBaHUIT B MpOEKTax
¢ UU. DTHueckue M OPUINYECKHE OTPAaHUYEHUs npu GopMynupo-
Banuu tpeboBanuii k UM-cucremam (¢ yuérom ®3-152 «O6 obpa-
0oTKe mnepcoHalbHBLIX AaHHLIX», pekoMmeHpauuii UNESCO). Ilpu-
oputuzauus tpedosanuii mo meroxy MoSCoW. OITK-4.1, OITK-8.2

Tema 4. JlokymeHTH-
poBanue TpebOBaHuit

Otnuuns opopmaeHus Texuuueckoi gokymentaumu no I'OCT or
mexkayHapoanbsix npaktuk (IEEE, ISO). OteuecTBeHHbIE HHCTPY-
MEHTBI JUisi Benenusi TpedoBanuii B coorBerctBun ¢ ECITJI. OIIK-
4.1, OIIK-4.2, OIIK-4.3

Pasznesn 3 MoaempoBanue H NPpOeKTHPOBAHHE CHCTEM

5. | Tema 5. Monenuposa- | Kakue auarpammsel UML Hanbosee noses3Hsl Ha dTane aHanusa Tpe-
Hue IO ¢ ucnons3o- | OoBaHMii, a Kakue — Ha ATane npoekTupoBaHus. OTEYECTBEHHBIE
BanreM UML CASE-cpencrsa, nopuepxusarome Horauuto UML u coBmectu-

Mmble ¢ poccuiickumu OC. [TocTpoeHue auarpaMmbl MOCIE10BaTEb-
HOCTH afy:t CLIEHapHs «[lonb30BaTenn [oIy4aeT HUH-
pexomenganuio». OITK-8.1, OITK-8.3, OI1K-2.3

6. | Tema 6. Apxutekrypa | BbiOOp apXuTeKTypHOro narrepHa (MHUKpOCEPBUCHI, MOHOJMUT) JJIst

H IMPOCKTHPOBAHHUE

nC

cuctembl ¢ MU-kommonenToM. Kak mMaremaTHueckue Mojaenu (Ha-
IPUMEP, TCOPUSA MACCOBOTO OOCITYKHBAHHUS) MOTYT HCIOJIB30BATHCS
ripu npoexktupoBanuu MC. OITK-8.1, OI1K-8.2

Pa3znea 4 Ilpoueccnl pa3padoTKi, KOAHPOBAHHE H TECTHPOBAHHE

7.

Tema 7. Tubkue wMe-
TOJIOJIOTHH M KOMaH/I-
Has paboTta

Apanraiust Scrum it IPOEKTa ¢ HECTaOWIbHBIMH TPeOOBAHUSIMH.
DYHKIMU yOpaBieHus 3agadaMu U 03kior B «butpukc24» u «Me-
rafjgaHe» Mo CpaBHEHHUIO ¢ Jira. PUCKK BO3HUKAIOT MPH NMPHUMEHECHHH
Agile B roczakaze. OIIK-2.2, OI1K-2.3

Tema 8. KogupoBanue
M Ka4eCcTBO KOJa

[TpHHIMITBI «9HCTOTO KOJa» JUIsl KOMaHIHOW pa3paborku. Orteyect-
BEHHBIE CHCTEMbI KOHTpOIIs BepcHid U ux ornuune ot Git. Hactpoii-
Ka aBToMaTHyeckoi nmpoepku koxa. OITK-2.3, OTTK-8.2

Tema 9. Tecrupona-
nue 10

Metpuku kadectBa s oteHku MH-monenu. Otiaumyue srana tec-
tupoBanust TpaauuoHHoro 1O or HUH-cucrem. OteyecTBeHHbIE

WHCTPYMEHTHl aBTOMaTH3WpoBaHHOro TectupoBaHusa. OIIK-2.3,
OIIK-8.3

Pasznes S YnpasiieHue KauecTBOM

10.

Tema 10. Texuuue-
CKasg  JIOKYMEHTalus
Ha Bcex aramax /K1

TpeboBanust k PykoBojcTBYy nporpammucta u PyKOBOJCTBY I10JIb-
soBarensa mo ['OCT 19.504 u 19.505. Kak aBromatu3upoBaTh IreHe-
paluoo JOKYMCHTAIlMM M3 MCXOAHOTO Koja (Ha mpumepe Sphinx).

OI1K-4.2, OIIK-4.3
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Ne
n/n

Ha3zsanue pasaena,
TeMbl

Hepe'{eﬂb paccMaTpHBacMbIX BOIIPOCOB /I CAMOCTOATEJABHOI'0
H3YYUCHHSA

11.

Tema 11 Vnpasnenue
KayecTBOM M 3pelio-
CTBIO MPOIIECCOB

YpoBuu 3penoctu, onpeaensiembie mojaesns CMMI. Kakoii yposeHb
TunrdeH s poccuiickux U T-komnanumii. Crangaprt ISO 9001 mpu
pazpadorke 10 B PD. Mepbl M0 MOBBIMICHHAIO 3PEIOCTH MPOIIECCOB
st ctaprana B oonactu M. OIK-2.1, OI1K-4.1

5. O0pa3oBare/ibHbIE TEXHOJIOIHHU

Tabnuua 6

HpHMEHEHHe AKTHBHBIX H HHTCPAKTHBHBLIX OﬁpaSOBaTeﬂbelX TEeXHOJIOT Uil

Ne
n/n

Tema u ¢popma 3ausTHSA AKTHBHBIX H HHTEPAKTHBHBIX 00pa-

HaunmeHoBaHHE HCIIOJIB3YEMbIX

30BATEJALHBIX TEXHOJIOTHHA

1. | Pa3men 2. Tema 3. Coop m ananmm3 | [13 | Kpyrusrii cron

TpeboBaHuN

2. | Pasznen 3. Tema 6. Apxutexrypau | JIP | Jluckyccus
npoexktupoBanue MC

3. | Pazmen4. Tema 9. TectupoBanue | [13 | Jduckyccus

10

6. Texkyuiuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAS ATTECTALUSA 10

HTOraM OCBOCHHHA THCHHIIJIMHBI

6.1. TunoBbie KOHTPOJIbHBIE 32/JaHUs WJIH HHbIE MATEPHAJIbI,
Heo0XoAUMBbIe /IJIsl OLeHKH 3HAHU, YMEHHUH M HABBIKOB U (MJIM) ONBITA

ACHATECJIBHOCTH

1) IIpumep TecTOBBIX 3aaHUI

Pa3znen 4 Tema 4. IIpoueccsl paspadoTku, KOAHPOBaAaHHE H TECTHPOBAHHUE

Kakue npunuuns! otHOCcATCs K Agile-manudecry?

a) [Ipoueccobl 1 MHCTPYMEHTBI BaJKHEE JIIOICH

b) PaboTaromuii NpoayKT BaXKHEE UCUEPIIBIBAIOLIEN TOKYMEHTALUN

¢) CrnepoBaHue 11aHy BakHEE pearupoBaHus HA U3MEHCHUSA

d) CoTpyaHHUECTBO C 3aKa3YMKOM Ba)KHEE COTTIACOBAHUS YCIOBHM KOHTpaKTa

Yro Takoe Product Backlog B Scrum?

a) Criucok 3a1a4 Ha TEKYIIUH CIIPUHT

b) YnopsinoueHHbIH CIIMCOK BCErO, YTO MOYKET MOHAA00UTHCS B IIPOJIYKTE
¢) OTué€T 0 3aBepHIEHHBIX 3aa4ax

d) [Tnan penusa
Kakue u3 nepeqnciieHHbIX HHCTPYMEHTOB SIBJISIOTCS OTEYECTBEHHBIMU CHCTEMAMU
yIpaBJICHUs MPOCKTaAMM?

a) Jira

b) «burpukc24»
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c) Trello
d) «Meramnnan»

Kakas komanaa Git co3/1aéT HOBYIO BETKY?
a) git checkout -b nms_BeTkn

b) git branch ums_BeTkH

) git merge UMs_BETKH

d) git clone

Yro mpoBepsieT cTaTHYECKUi aHamu3aTop koaa SonarQube?
a) ITokpeiTHE TECTAMU

b) Hanuuune ysa3BuMocTeit 0€30macHOCTH

¢) CTuip KogMpOBaHMs

d) Bce nepeunciieHHbIe BapUaHTEHI

Kakoii moaxo/ nmpeamnosaraeT HalMcaHue TECTOB 0 pean3alny Koaa?
a) BDD

b) TDD

¢) CI/CD

d) MLOps

Kakue Metpuku kadecTBa XxapakTepHsbl 115 oueHku M-moaeneit?
a) Accuracy

b) [TokpeiTHe TpeOOBaHUI

c) Fl-score

d) Bpems otkiinka API

Kakue n3 nepeuncieHHbIX GpeiMBOPKOB UCTIONB3YIOTCS IS UNit-TECTUPOBAHUS B
Python?

a) JUnit

b) pytest

c) TestNG

d) unittest

Kaxkue npunimnsl «auctoro koja» (Clean Code) BbI 3HaeTe?

a) OYHKINHU TOJDKHBI OBITh KOPOTKUMH U BBITIOJIHATE OJHY 33124y
b) UMmeHa nepeMeHHbIX A0DKHBI OBITh MOHSITHBIMU

¢) KommeHTapun 3aMeHs0T TI0XO0H KO

d) U3berarpb ay0aupoBaHus Kojaa

2) Ilpumepnbslii nepeuens OUCKYCCUOHHBIX MeM 01 KPY2no20 cmoa
Paznen 3 Tema 3. MojaesinpoBanue  NPOEKTHPOBAHUE CHCTEM

1. «UML: ycrapeBmunii ”HCTPYMEHT WM HE3aMEHUMBIN CTaHAapT?»
Ponb BU3yallbHOTO MOJENMPOBAHHUS B MIOXY OBICTPOTO NPOTOTUIIHPOBAHUS.
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2. «OreuectBenHble CASE-cpencTBa: peaJlbHOCTb W MNEPCIEKTHBBl  3aMEHBI
StarUML u Enterprise Architect»
CpaBHenue ¢yHkumoHanbHOCTH, noaaepkka ['OCT, uHTerpanmus ¢ poccuii-
ckumu OC.

3. «Kak npoexktupoBaTts MM-cucreMsl 6€3 apXUTEKTypHOTO Xaoca?»
[TpoGnemMbl MOHOIMTOB, pipeline-nmojaxo/, yrnpaBieHHE BEPCUSIMH MOJEICH U
JTAHHBIX.

3) Ilpumepur npakmuueckux pavom
Pa3pnen 2. Tema 1. O0bekTHO-OpHeHTHPOBaHHOE IpoekTUpoBanue I10.

1. JlnarpaMMa BapuaHTOB UCIIOJIb30BAHUSI.

2. JImarpamma KJ1acCoB.

3. JlnarpamMMbl KOoIepaliii U Mocjie10BaTeIbHOCTEH.
4. JluarpamMma COCTOSIHUIA.

5. Jlnarpamma 1€ TeIbHOCTH.

6. lnarpaMma KOMIIOHEHTOB.

7. Anarpamma pa3BepThIBaHUS.

Pa3nen 3 Tema 6. Apxurexkrypa u npoekrupoBanue UC

. AHanu3 1 BEIOOP apXUTEKTYPHOTO MAaTTEpPHA.

. [TpoekTupoBaHre CUCTEMbl C IPUMEHEHHUEM MaTEMaTUYECKUX MOJIEIeH.

. CpaBHEHHE apXUTEKTYpP: MOHOJIUT ¥ MUKPOCEPBHCHI B YCIOBHSX TOC3aKasa.
. Pazpabotka apxurektypHoro onucanus o 'OCT 19.402.

REN VS S N

Bomnpocs! k 3k3aMeny
. Uto Takoe nporpaMMHasi HUHKeHepus?
. Onumure cTpykTypy u HazHadveHne SWEBOK.
. B uém cytp Agile-manudecra? HazoBure ero 4 1ieHHOCTH.
. Kakue ortedectBennbie WT-pemienus mpuMeHstoTcs B roccektope? [IpuBenute
pUMEpHI.
5. Yem oTnuuaroTcs (yHKIHMOHAIbHBIE U HEQYHKIUOHAIbHBIE TpeOOBaHUA?
6. Kakue pazaenst oosi3atenbubl B SRS o 'OCT 19.2017
7. Kakue MeTo/1bl BBISBICHUS TpeOoBaHMi Hanboiee Y3 eKTUBHBI PU padoTe ¢ He-
OTIBITHBIMH 3aKa3YUKaMH?
8. TpeboBanusa ®3-152 «O6 0OpaboTke NEepCOHAIBHBIX JaHHBIX» U PEKOMEHIALUN
UNESCO?
9. Kakwue BuabI OrpaHMYCHUNA HEOOXOAUMO YUYUTHIBATH IIpU cOope TpeboBaHmii?
10. Kak npuoputusupoBats TpedoBanus mo merogxy MoSCoW?
11. Kakye HHCTpYMEHTBI MOJICP/KUBAIOT BeAeHUE JoKkyMeHTauuu no ECII/L?
12. JIng uero ucnosb3yeTcs auarpaMmma nocieaoBartenbHoct B UML?
13. Yto oToOpakaeT quarpamma rnocienoparenbHocT? [IpuBenure npumep.
14. B uém nmpenmMyIiecTBa MUKPOCEPBUCHOM apXUTEKTYPBI NIEPE]] MOHOJIUTHON?
15. ApXUTEKTYpHBIE MATTEPHBI

EEN VS S
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16. Kakue oreuectBeHHble CASE-cpencTBa Bbl 3HaeTe?

17. Kak obecrnedyuTs 0TKa30yCTOWYHUBOCTD?

18. HazoBute poau u apTedakTsl B Scrum.

19. Uem Kanban otnuuaercs or Scrum?

20. Kakue apreakTsl HCIIOJIB3YOTCS B Scrum-nporecce?

21. Kakue ¢pyHKIMM YIIpaBICHUS 3a/1a4aMu ecTh B «butpukc24» u «Meraruiane»?
22. Kakue koManpl Git HCTIOB3YIOTCS JIUIsl paOOThI ¢ BETKaMHU?

23. Yro npoepsietT SonarQube?

24. B 4yéM oTJInuKe unit-recToB OT HHTErPAIMOHHBIX?

25. Kakue MeTpuKu KauecTBa MCIOIb3YIOTCS JUISl OLEHKU MOJIeei?

26. ITouemy TectupoBanue MU-cucrem cioxuee, yeM TpaauimoHHoro 110?

27. Kakue pasnaensl 00s3aTenbHbl B PykoBoacTe mporpammucta mo 'OCT 19.5047?
28. Kakue TtpeOoBaHus NpeabsBisitorcs K PykoBojactBy monab3oBarens nmo ['OCT
19.505?

29. Kak M0XHO aBTOMATH3UPOBATH T€HEPALMIO TOKYMEHTAIUHU U3 UCXOIHOTO Koj1a?
30. Kakue metpuku >(PQPEeKTUBHOCTH HCMONB3YIOTCA UIsI OLUEHKH padboTel Agile-
KOMaH/bI?

31. Yro rakoe CMMI? Ha3oBuTe ypoBHH 3pEIIOCTH.

32. Kak crangapt ISO 9001 npumensiercs B pazpadotke 1107

33. Kakue mMepbl MOXKHO NMPEAJIOKUTH JUIsl TIOBBIIICHUS 3PEJIOCTH MPOLIECCOB B POC-
cuiickon UT-kommanum?

34. Kakue monenu XKL npuMeHsrOTCS B MPOEKTax ¢ HECTAOMJIbHBIMU TpeOOBaHMS-
mMu?

35. Bo3moskHo sin npumeHenue Agile B roczakasze? O0ocHyiTe.

36. [IpUHITUTIBI KIUCTOTO KOJIAY.

37. Kakue 0Te4eCTBEHHbBIE CUCTEMbI KOHTPOJISI BEPCUI CYIIECTBYIOT?

6.2. Onucanne Moka3arejieil H KpUTEPHEB KOHTPOJIS yCIIeBaeMOCTH,
ONMUCAHHE IIKAJ OlleHUBAHUSA

JInst OLlEHKW 3HAHWM, YMEHHMH, HABLIKOB M (OPMHUPOBAHUS KOMIIETEHLHH I10
JUCLUIUIMHE MOXET NMPUMEHATHCS 0ALJILHO-PeHTHHIOBAS/TPAAHIIMOHHASI CUCTEMA
KOHTPOJISL U OLICHKHU YCIIEBAEMOCTH CTYACHTOB.

B ocnoBy 6aibHO-periTuHroBoi cucremsl (BPC) mosoxeHsl MpUHLMIIBI, B CO-
OTBETCTBUHU C KOTOPHIMU (hOPMHUPOBAHKME PEHUTHHTA CTYACHTA OCYIIECTBISCTCS B XO-
JI€ TEKYILIEro, IPOMEKYTOYHOT0 KOHTPOJISI M IPOMEKYTOYHOM aTTECTallMy 3HAHUM.

Tabmuua 7
basibi bainbHas oueHKa TeKyuiei ycneBaeMocTu
3a Kpyriblid CTOJ 2 3 4 5
3a AMCKYCCHIO 2 3 4 5
3a TecTHpOBaHHE 2 6 7 8
3a NpakTHYECKYIO 0 ] 2 3
paboty
3a sK3aMeH 2 3 4 5
Ouenka HeynosnerBopurens- | YaoBnerBopu- Xopotiio Ot1inuyuHO
HO TEJIbHO
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Kpurepun onieHuBaHus pe3yJibTaTOB 00yUYeHUsI

Tabnuia 8
Ouenka HIkana Kpurepuu oneHuBaHus
OlleHMBA-
HHSA
OIIEHKY «OTJIMYHO» 3aCTyKUBAET CTYACHT, OCBOUBILIUI 3HAHUS, YMe-
B . HUS, KOMIIETEHIIMH U TEOPETHYECKUi Marepuan 6e3 mpoOesoB; BBIOI-
ypolzzgiyi:‘ij» HUBIIMIA BCE 3aJaHUs, IPEIYCMOTPEHHbBIE Y4eOHBIM IJIAHOM HA BBICO-
(oTHHO) 85-100 KOM Ka4ecTBEHHOM YPOBHE; IPAKTHYECKHE HABBIKH npogeccHoHab-
HOTO NPUMEHEHMsI OCBOSHHBIX 3HAHUH C(HOPMUPOBAHBDI.
KomnereHunu, 3akperui€éHHbIe 3a TUCIUIUIHHON, chopMHpOBaHBI Ha
YPOBHE — BBICOKHH.
OIIEHKY «XOpOILIO» 3aCIIY’)KMBAET CTYAEHT, IPAKTUYECKH IOJIHOCTHIO
Cpennmii OCBOMBLIWI 3HAHMS, YMEHHUS, KOMIIETCHIIUH U TEOPETHYECKUH MaTepH-
YPOBEHB «4» 70-84 a, yaeOHBIE 3a1aHHs HE OIICHEHBI MaKCUMAaIBLHBIM YHCIIOM OallioB, B
(xoporo) OCHOBHOM C(hOPMHPOBAI MPAKTHYECKUE HABBIKH.
Komnereniuu, 3akperiénnbie 3a AMCUUILIMHOM, CPOPMUPOBAHbBI HA
YPOBHE — XOPOIIHii (CpeIHuit).
OILICHKY «YJOBIJIETBOPUTEIBHO» 3aCITy;KMBACT CTYJICHT, YACTHYHO C
[Toporoserii npoOenaMu OCBOMBIIMIA 3HAHUS, YMEHUS, KOMIIETCHLIUU U TEOpeTHYe-
YPOBEHb «3» CKUI MaTepuas, MHOTHE Y4eOHbIe 3a/1aHus TM00 HE BLINOJIHWI, JTH0O
(ynoBiieTBO- 61-69 OHH OIICHEHBI YHCIIOM OaJINIOB OJTM3KUM K MHHHMAaJIbHOMY, HEKOTOPBIC
PHUTEIBHO) NPaKTHYECKHE HAaBBIKH He C(DOPMHUPOBaAHHI.
Komnerenuuu, 3akpennéHnsle 3a JUCUUIUTMHON, ChOPMHUPOBAHBI HA
YPOBHE — I0CTATOYHbIN.
Munumale- OIICHKY «HCYIOBJICTBOPUTEIBHOY» 3acCly)KMBAaeT CTYACHT, HE OCBOHMB-
HBIH YpOBEHB IIMH 3HAHUS, YMEHHS, KOMIIETEHIIMM W TEOPETHYECKUH Martepual,
«2» (He- 0-60 yucOHbIC 3a/1aHUsI HE BBIMOJIHMI, MPAKTHYECKAE HABBIKM HE C(OpMU-
VIIOBJIETBO- POBaHbI.
PUTEJILHO) KomnereHumH, 3aKkperuiéHHbIC 3a JUCHUIUIMHON, He C(hOPMHPOBAHBI.

7. YueOHO-MeTOAMUYECKOe U HH(POPMAIIHOHHOE o0ecneyeHne JUCIHHILTHHbI

7.1 OcHoBHas JuTEepaTypa

1. Kazapun O., Ulybunckuit M. HanexHocTs U 0€30MacHOCTh MPOTPAMMHOTO
obecrieueHus 2-¢ uzja. YueOHuK 1 By30B. — Litres, 2025.

2. Camouamun A. B., Camouaaumna T. H. Ouenka Tpya0oeMKOCTH pa3padOTKh
IPOrpaMMHOT0 obecrieueHusi: yaeoHoe nmocoodue. — 2023.

3. T'oma X. UML. IIpoektupoBaHre CUCTEM PEajbHOI0 BPEMECHHM, paclipe/ie/ICH-
HBIX ¥ TIapaJUIeIbHBIX TIpUIOKeHui. — Litres, 2022.

4. TlpockypskoB A. KauecTBO M TecTUpOBaHUE IPOTrPaAaMMHOIO OOECIICUEHUSI.
MeTtposorus rporpaMMHOro odecrieduenus. — Litres, 2022,

5. Mapan, M.M. IIporpammHas uHxeHepus: yaeoHoe nocooue / M.M. Mapan. —
Cankr-IletepOypr: Jlansb, 2018. — 196 c.

7.2 JlonOJTHUTEIbHAS JIUTEPaTypa

1. Beitman, B.M. IIpoekTrpoBanne nHGOpMaIMOHHBIX CUCTEM: yueOHOE MOCO-
oue / B.M. Beiliniman. — Cankrt-IletepOypr: Jlansb, 2019. — 316 ¢. — ISBN
978-5-8114- 3713-9. — Tekcrt: 21eKTpoHHbIHN // JIaHb: 3JIEKTPOHHO-
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oubmmoreunas cucrtema. — URL: https://e.lanbook.com/book/122172 — 3armn.
C DKpaHa.

2. Boasxo, AWM. ApxuTekTypHbl€ peuieH!s UHPOPMALIMOHHBIX CUCTEM: YYEOHUK
/ A.W. Boasixo, JI.C. BeiroBckuii, B.A. Jlyoeneukuii, B.B. [{exanoBckuii. — 2-
e u3l., nepepad. — Cankr-IlerepOypr: Jlanp, 2017. — 356 ¢. — ISBN 978-5-
8114- 2556-3. — Texkcr: 2aeKTpoHHbIN // JlaHb: 3J€KTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/96850 — 3ari1. ¢ s3xpaHa.

3. I'Bo3meBa, T.B. IlpoextupoBanue uHbOpManmoHHBIX cucteM. CtaHmaptusa-
uusi: yaeonoe rocodue / T.B. I'Bo3aena, b.A. bamioa. — Cankr-IlerepOypr:
Jlanb, 2019. — 252 c. — ISBN 978-5-8114-3517-3. — TexkcT: 27€KTpOHHBIN //
Jlanb: JIEKTPOHHO-OMOIMOTEUHas cHUCTEMA. — URL:
https://e.lanbook.com/book/115515 — 3armn. ¢ skpana.

4. 3yokosa, T.M. Texnosorus pa3paboTKu MporpaMMHOro obecrieueHus: yueo-
Hoe nocooue / T.M. 3yokoBa. — Cankr-IlerepOypr: Jlans, 2019. — 324 ¢. —
ISBN 978-5-8114-3842-6. — Texkcr: anektponHsiit // Jlanb: 31€KTPOHHO-
onbmmoreynas cucrtema. — URL: https://e.lanbook.com/book/122176 — 3aru.
C PKpaHa.

5. Octpoyx, A.B. IlpoexktupoBanue MH(POPMALMOHHBIX CHCTEM: MOHOrpadus /
A.B. Octpoyx, H.E. CypkoBa. — Cankr-llerepOypr: Jlans, 2019. — 164 ¢. —
ISBN 978-5-8114-3404-6. — Texkct: anekTpoHHbIH // JlaHb: 3J€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/118650 — 3ar.
C 9KpaHa.

8. [lepeyennb pecypcoB HHPOPMANIMOHHO-TEJIEKOMMYHHUKAIMOHHOM CeTH
«AHTEpHET», HEOOXOAMMBIX JIS1 OCBOCHUS AMCIUIIMHBI (MOAYJIA)

1. https://gostinform.ru/ Cucrema cranaapToB 1o vHGpopmanuu, OMOIMOTEUHOMY
U U3/1aTenbcKkoMy aeny. OT4eT 0 HaydHO-HCCleA0BaTenbCcKkoil pabore. CTpyk-
Typa v npaBuiia opopmiieHus. (OTKPBITBINA A0CTYII)

2. http://opdo.timacad.ru Cucrema aucranmuonHoro oOyuenuss PCAY MCXA
uM. K.A. Tumupssesa (OTKpBITBIN JOCTYII)

3. http://msdn.microsofl.com/ (OTKpBITBII AOCTYM)

4. http:// www.rsdn.ru/ Poccuiickuii KypHaJI il TPOTPAMMHUCTOB (OTKPBITHIM

JOCTYII)

9. [lepeyeHsb NpOorpaMMHOro odoecnedeHusi H HHPOPMANMOHHBIX CIIPABOYHBIX

CHCTEM
Tabiuna 9
Hepeqenb NnporpaMmMHoOro odecnevyeHus
HaumenoBanue

Ne pasjaeia yuyeoHoii HaumenoBanue Tun ABTO Toxg

n/m | JUCUMIUIHHBI (MO- NporpaMmbl NporpamMMbl P pa3padoTKu
JLYJIS)
1 Paznen 1-5 Microsoft Office | /lemonctpupytomiasi| Microsoft 2017
CASE-cucrema / MKLab /
2 Pazpen 3 StarUML HHCTPYMEHT MOJIC- StarUML 2025

22




muposanus UML Team

[1nardopma ms :
3 Pasnen 4 GitHub XOCTHHI'A PEIO3H- CTHHUb 2025

(Microsoft)
TOpHEB

L eHEDaTOD LOKY- Georg Brandl

4 Pasnen 5 Sphinx paTop MOKY= |/ coobmect- | 2025
MEHTalnu 50

10. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOX0AUMOI /1151
OCyLIeCTBJIEHHs 00Pa30BaTeJbHOI0 NMPoLecca Mo AMCUHILINHE (MO/LYJII0)

Tabmnuma 10

Cgenenns 00 00ecne4eHHOCTH CNENHATH3UPOBAHHBIMHU Ay IMTOPHUAMM,
KabuHeTaMu, J1adOpaToOpusiMHu

HaunmeHnoBaHue crienHaabHBIX MOMeIe-
HHI H NOMEILIEHHH AJIA CAMOCTOATE Ib-
Hoil padoTbl (Ne yyeOHOro Kopmyca, Ne

AyAMTOPHH)

OCHALIIEHHOCTD CIEeNHAJBHBIX IOMEIEeHHH H 110~
MelleHH i ISl CAaMOCTOSITeIbHOi padoThl

1

2

yuebHas ayoumopus Ois NPOBEOeHUs 3a-
HAMUI 1eKYUOHHO20 MUnd, 2pYNNo6bix U
UHOUBUOYATLHBIX KOHCYAbmayuil (2u yueo-
nultl kopnyc, 102 ayo.)

1. Komnerorep — 29 mwir.;

2. Crenn «Ceprees Cepreii CrenanoBuy 1910-1999»
(MuB.Ne591013/25) — 1 wir.;

3. OruerymmTens nopourkoBbii (MHB. Ne559527) —
| mr.;

4. TlonsecHoe kperuieHue K oruerymurento (Mus. Ne
559528) — 1 mir.;

5. Kamo3u (MuB. Nel1107-221225, UuB. Nel107-
221225) — 2wr.;

6. Ctyn — 29 wr.;

7. Cton KOMIIBIOTEpHBINA — 28 1T.;

8. Crox ans npenogasareis — | mT.;

9. Hocka mapkepnas (MuB. Ne 558762/5) — 1 wt.;

1

0. Tpubyna nanonsHas (6e3 uue. No) — 1 .

yuebHas ayoumopusi 0Jisi MeKyuje2o KoH-
MPOo.Jis U NPOMENCYMOUHOU ammecmayuu
(2u yuebnwit kopnyc, 106 ayo.)

1. Pabouas cranuust FORSITE THI5S16G512G, Poc-
cuiickas depeparus A4Tech Fstyler F1512 — 16
IIT.

2. Cron nabopssrit (MaB. Ne410136000010828) — 1
LIT.

3. Cron komnbroTepHslit (MuB. Ne 410136000010813-
410136000010827) — 15 mr.;

4. Ctyn (MuB. Ne 410136000010829-
410136000010853) — 25 mwir.;

5. UnrepakTtupnas nanens (Mue. No 410124000603715) — 1 .

yueoHas ayoumopus 0 NPoeeoeHUs 3a-
HAMULL TeKYUOHHO20 mMund, yueoHas ayou-
mopus 071 nPoeeoeHUs 3aHAMUL ceMUHap-
K020 muna, yuebnas ayoumopus 0Jis npo-
gedens Kypcoeoeo npoeKmuposanus (6vi-
NOJIHeHUs Kypcoeblx pabom), yuebHas ay-
oumopusi 0151 2pYNHOBbIX U UHOUBUOYAIb-
HbIX KOHCYAbMayuil, yueoHas ayoumopus
0151 MeKyuje2o0 KOHMpPOoIs U NPOMENCYMOoH-

KonuuectBo pabounx mect: 24

Bctpoennsie ceteBbie ananteps! (Intel 1219-V wnn
Realtek RTL8111H), unrepdeiic RJ-45, ckopocthb
10/100/1000 Moéut/c. Touku mocryna: Ubiquiti
UniFi AP AC Pro, crannaptsl IEEE
802.11a/b/g/n/ac, wactotsr 2.4 I'T'11 (450 MouT/c) u
5T (1300 MowuT/c), nognepxkka MU-MIMO, nu-
tanue PoE.
1. CtpykTypHoe noapasaenenue: Kadenpa Hudpo-
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HanmenoBaHHe ciemHANBHBIX IIOMeIIle-
HHH H MOMeIeHHH /151 CAMOCTOSITe Ib-
HO¥i paboThl (Ne yueGHOr0 Kopmyca, Ne

ayJUTOPHH)

OCHAIMEHHOCTH CNeNHATBHBIX MOMEINEeHUH 1 1o-
MelIeHHHl 1715 CAMOCTOSTeNILHOM padoThI

1

3

nou ammecmayuu (lu yuebnuiil kopnyc,
212 ayo.)

Bas Kademnpa

yuebnas ayoumopus 0 NpoeeoeHUs 3d-
HAMULL NeKYUOHHO20 mMuna, yieonas ayou-
mopus O NPOBEOCHUs 3AHAMUL CeMUHAD-
CcK020 muna, yueoHas ayoumopus ois npo-
8€0€HUsI KYPCOBO20 NPOEKMUPOBAHLUS (8bl-
NOJHEeHUs KYypcoebix pabom), yuebHas ay-
oumopus 0151 2pynnoeuix u UHOUGUOVAIb-
HbIX KOHCYIbMayuil, yueoHas ayoumopus
015l meKyue2o KOHmMpOos U NPOMeNCYmoy-
Hou ammecmayuu (1u yuebnwiu Kopnyc,
214 ayo.)

KonuuectBo pabouunx mecr: 24
Berpoennsie ceresbie anantepsl (Intel 1219-V unu
Realtek RTL8111H), untepdeiic RJ-45, ckopocTts
10/100/1000 M6ut/c. Toukn noctyna: Ubiquiti
UniFi AP AC Pro, crannaprsl IEEE
802.11a/b/g/n/ac, yactorel 2.4 I'T1 (450 MOut/c) u
5TTu (1300 M6ut/c), noanepxkka MU-MIMO, nu-
tanue PoE.

2. CrpykrypHoe noapasaenenue: Kadenpa Lindpo-

Bas kadeapa

yueoHas ayoumopus O epynnossix u UH-
OUBUOYATIBHBIX KOHCYIbMAYUL, V4eOHAs
ayoumopusi 015t mexyufezo KOHmpoJis u
NPOMENCYMOUHOU ammecmayuu

3. Komnerotep — 16 mr.

4. TeneBusop — | mr.

5. Cron pist npenogasaresist —1 wit.

6. CToJ1 KOMIIBIOTEPHBIN —16 IT.

7. Ctyn oducHsrii — 17 .

8. Komnbtotep: PRO-3159209 Intel Core 15-10400
2900MTI 1, Intel B460, 16I'6 DDR4, Intel UHD
Graphics 630 (Bctpoennas), SSD 240I'6, S00BT,
Mini-Tower — 1 mT.

9. Konguumonep HAIER HSU -24HPLO0O3/R3 (Uug.
Ne 210134000062198) — 1 1.

Bemasika nanonenas (Mus.Nel107-333144,

MuB.Nel107-333144) — 2 .

Lenmpanvnas nayunas oubnuomexa umeHu
HU. Keneznosa

YuransHele 3a1el 0M0OTHOTEKH

Cmyodenueckoe obwexcumue

KomHata 11 caMoImoAroToBKH

11.MeToanyeckne peKOMeHAAIUN 00YYAKOIUMCS 110 OCBOEHUIO

AHCHHUITIJINHBI

B coBpemeHHBIX YCIOBHUSIX TBOpYECKas OJI@PEHHOCTh W HECTaHJIapTHas
CaMOCTOATEJIbHASA  JICATECIIBHOCTh YEJIOBEKAa CTAHOBATCS OCHOBHBIM PECypCcOM
(GYHKIIMOHUPOBAHUS M pa3BuTUA obOmiecTBa. [Ipoiiecc kKauecTBEHHOTO OOHOBIICHMS
KU3HM B HamieM oOuiecTBe mpeanosaraet (GOpMUpPOBAHHE YCTOMYMBOIO |
JOJICOBPEMEHHOTO CIPOCa Ha TBOPYECKYIO JIMYHOCTh, IPKYIO WHIANBUIYAITbHOCTh, HA
CHelMalucTa, CBOOOJHO W  KPUTHYECKHM  MBICIALIETO, CaMOOBITHOTO U
UHUIIUATUBHOTO. YMEHHE CaMOCTOSITEIbHO MBICIHUTh, CBOOOJHO TPUHUMATH
pEUICHUs, HECTH 32 HUX MEPCOHAIbHYI0 OTBETCTBEHHOCTh HEOOXOIMMO MOJIOACKH
eIlle ¥ TIOTOMY, YTO B COBPEMEHHOMH KH3HU BO3pOCiIa aBTOHOMUS JIMYHOCTH. U BCe ke
OJHUM U3 Ba)KHBIX TPEOOBAHMI COIMATILHOTO 3aKa3a, MPEIbSABISEMOI0 BbITYCKHUKY
By3a B COBPEMEHHBIX YCIIOBUSIX, SBJISETCS YMEHUE CAMOCTOSTENIBHO MOIMOIHITh CBOU
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3HaHUS, OPUEHTHPOBATHCA B CTPEMUTEIBHOM IOTOKE HAy4YHOW M KYJIBTYPHOM
uH(popmaLnu.

[TpomMeKyTOUHBIM KOHTPOJIEM IO JUCLUHUILIINHE SBISETCS SK3aMEH.

OpraHusanus caMOCTOATEIBHON padoThl 00Y4YaIOIIUXCS SIBIACTCS OJHUM U3
BRXHEHIIMX BOINPOCOB B YCIOBHUAX pealU3allMM KOMIIETEHTHOCTHOW MOJIEIH
o0pa3oBaHua. DTO CBSI3aHO HE TOJILKO C YBEJHYCHUEM JIOJHM CaMOCTOATEIIbLHOMU
paboThl NIPU OCBOEHUM YYEOHBIX JUCHMIUIMH, HO, MPEKIE BCEro, C COBPEMEHHBIM
MOHMMAaHUEM O00pa30BaHUS KaK JKMU3HEHHOW CTpaTerv JIUYHOCTH. MoTuBanmus K
HEeNpepbIBHOMY  00pa30BaHWIO,  OOLICKYJbTYpHbIE U NPO(eCcCHOHAIIbHBIC
KOMIIETEHIIUA CTAHOBSITCA HEOOXOJAMMBIM PECYPCOM JIMYHOCTH [IJISl YCIICIIIHOTO
BKJIFOYCHHSI B TPYJAOBYIO ACSTEIBHOCTh M pEaM3allid CBOMX KU3HECHHBIX IUIAHOB.
OcHoBHasi 3ajada BBICHIETO O0pa30BaHUS 3aKIO4YaeTcs B  (OPMHUPOBAHUU
TBOPYECKON  JIMYHOCTH  CHEUUAIMCTa,  CIOCOOHOrO K  CaMOpPa3BUTHIO,
caM000pa30BaHNI0, THHOBAILIMOHHOMN AESTEIBHOCTH.

[lon camocrosiTenbHOM padOTOM OO0y4YarOIIMXCS CETOJHS TMOHMMAETCS BHU]I
y4eOHO-TI03HABATEIBHON JEATEIBHOCTU M0 OCBOCHHIO OCHOBHOM 00pa3zoBaTeibHOM
NporpaMMbl  BBICIIEr0 TPO(ECCHOHANBLHOrO 00pa30BaHUs, OCYILECTBISIEMO B
ONpENCICHHON CHCTEME, IIpM NapTHEPCKOM YYacTHMM MpernojaBareiss B €€
TUTAHUPOBAHUU U OIIEHKE JOCTHKEHUSI KOHKPETHOTO pe3yibTaTa.

CamocrositenbHas paboTa MPOBOJUTCS C LENbIO:

® CHUCTEeMAaTU3alMU U 3aKPEIUICHUS IMOJYYeHHBIX TEOPETUYECKHX 3HAHUH U

NPAKTUYECKUX YMEHUI 00y4aroIuxcs;

® ymIyOJICHUS U PACHIMPEHUS TEOPETUUECKUX 3HAHUM;
e (GopMuUpOBaHMS  yMEHHH  UCIOJb30BaTh  HOPMATUBHYKO,  IPABOBYIO,

CIIPaBOYHYIO JOKYMEHTAIMIO U CIIEUHUAIbHYIO JIUTEPATYPY;

® pa3BUTUS I[O3HABATENBHBIX CIIOCOOHOCTEH W AaKTUBHOCTU OOYYAOUIMXCS:

TBOPYECKOM MHUIMATUBBI, CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH,

OpraHU30BAHHOCTH;

e (GOpMHUPOBAHUE CAMOCTOSTEIILHOCTH MBIIUICHHSI, CIOCOOHOCTEN K caMOpa3BH-

THI0, COBEPIIICHCTBOBAHHIO M CAMOOPTraHU3allNH;

e (opmupoBaHus 00MKUX U MPOPECCUOHATIBHBIX KOMITETEHIII;
® Ppa3BUTHUIO UCCIECAOBATEIILCKUX YMEHUH.

[Tpy BBINOJIHEHUN 3aaHKM, BBIHECEHHBIX HA CaMOCTOATEIIbHOE U3yUYECHUE, He-
00X0auMO Hapsy ¢ OuOIMOTEYHBIM (DOHIAOM I10JIB30BATHCS PA3IMYHBIMU Oa3zaMu
3HAHWUM, pa3MelleHHbBIMU B VIHTEpHET, K KOTOPBIM, B, YaCTHOCTH, OTHOCATCS: Hayu-
Has 3JIeKTpoHHas Oubnuoreka, Poccuiickas rocyiapctBeHHas OMOIMOTEKa U MHOTHUE
JIpYTHE.

B nmoaroroBke k 3aHSATHUSAM 110 JAUCIMIUIAHE CTYJICHTHI JIOJDKHBI aKTUBHO HC-
I10JIb30BaTh JOIOJIHUTCIIBHYIO JINTEPATYPy, MOCKOJIBKY HMEHHO C €€ TOMOLIBIO MOXK-
HO MOJYYUTh HanboJiee MOJTHOE ¥ BEPHOE MPECTABICHUE O MPOUCXOIAIINX B CTPAHE
¥ B MHpe npoueccax. s 3TUX ke 1eneil HeoOX0AUMO IIMPE MCIOJIb30BaTh HMEHO-
muecs: uHGpopMarmoHHbIe TeXHOJIoTUuU. M3yueHue nurepaTypbl O4eHb TPYI0EMKas U
OTBETCTBEHHAsl YaCTh MOJATOTOBKHU K JJaOOPaTOPHOMY 3aHATHIO, HAITMCAHHUIO JIOKJIa1a
1 T.n. OHa, KaK MpaBUJIO, COMTPOBOXKIAETCS 3alUCAMU B TOM WM nHOM popme. Kon-
CIIEKTOM Ha3bIBAETCS KpaTKas cXeMaTH4ecKas 3aluch OCHOBHOI'O COJEPKAHUS Hay4-
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HOM pa0OoTsl. JKenarenbHO UCTIOIB30BAHUE JIOTHYECKUX CXEM, JICTA0IINX HaTJIsAHBIM
XOJ] MBICIA KOHCIIEKTUPYEMOTO aBTOpA.

Buael 1 popMbI 0TPAGOTKH MPONMYIIEHHBIX 3aHATHI

CTyeHT, MPOIYCTUBIINHA 3aHATHS 00513aH €ro 0TpadOTaTh:

® JICKIUIO OTPa0aTHIBAIOT IyTEM YCTHOI'O OTBETA MO MPOIYIIEHHOH TeME;

e IIPAKTHYECKOE 3aHATHE ITYyTEM BBIIIOJIHEHUS IPAKTHUECKON paboThl, KOTOPast

e BBHITNIOJIHSJIACH HA MPOMYIIEHHOM MPAKTUYECKOM 3aHSATUH, C Pa3pelIeHus Ipe-
10JIaBaTeNsl CTY/IGHT MMEET IpaBo oTpaboTaTh MPOMYLICHHOE NPAKTHYECKOE
3aJJaHie CaMOCTOSATEILHO U OTYUTATHCA MO HEMY Ha OJIDKaWIleM MpaKTH4de-
CKOM 3aHSTHHU (€CJIM 3TO HE MPOTUBOPEUUT €ro 1iaHy) Judo BO BpeMs, Ha3Ha-
YEHHOE MPEIo/IaBaTesIeM ISl HHINBUIYaTbHBIX KOHCYJIbTAlluH.

12. MeToauveckne peKOMEHAALMH NPenoAaBaTe]asiM M0 OPraHu3alui o0y4eHust
0 AMCUMILINHE

B mpouecce oOyuenus no gucuurnHe «lIporpaMMHast MHXXEHEpPUsD» UCIONb-
3YIOTCS JIEKIIMOHHO-TIPAKTUYECKHE 3aHSATHUS, JACJIOBbIE UIPbl, pa300p KOHKPETHBIX CHU-
Tyalui, TPOBOJATCA JUCKYCCHM IO aKTyaJbHBIM IpoOiemMaM ynpaBlIeHUs, OpraHu-
3yeTcsi paboTa ¢ METOJAMYECKHMMHU M CIPABOYHBIMU Marepualamu, Ieleco00pa3Ho
NPUMEHEHHE COBPEMEHHBIX TEXHMUYECKHX CpeacTB O0OyueHHUs W MH(POPMaLMOHHBIX
TeXHO- jjoruii. OcBOoeHHE y4eOHON JUCIMILIMHBI TIPEAIONaraeT OCMbICICHUE €€ pas-
JICJIOB Ml TEM Ha NPAKTUYECKHUX 3aHATHUSX, B MTPOLIECCE KOTOPBIX OakasiaBp JOJIKEH 3a-
KPENUTh U YIIIYOUTh TEOPETUYECKUE 3HAHUSI.

CBoeoOpa3ue coBpeMeHHOM Mpo¢eCCHOHAIIBHON JESTEIbHOCTH TMperoaaBaTe-
JIs1 3aKJTF0YAETCS B HEOOXOIUMOCTHU BEJICHUSI, TOAICPIKKH U COMTPOBOKICHUS CTYIEH-
TOB, YTO TO3BOJUT CPOPMHUPOBATH HOBOE IOKOJICHUE CIELIMAIUCTOB, 00J1a/1aloluX
COBpPeMEeHHBIMH KOMIIETEeHLIUSIMHU.

Jucuunnuaa «lIporpamMmMHas MHKEHEPUS» HUMEET MPHUKIAJIHON Xapakrep, e
TEOPETUYECKHUE TOJOKEHUS U MPAKTUUYECKHUE HABBIKM MOTYT OBITh UCIOJb30BaHbI B
Oyayien NpakTHYECKON e TeIbHOCTH.

[IpenonaBanue y4eOHOro marepualia 1o Kypcy IernecooOpa3HO BECTH HUCXO/s
13 HAyYHO-OOOCHOBAaHHBIX PEKOMEHJAIUN, C YYeTOM MPeoOpa30BaHMii, TPOUCXO/Is-
IIUX B 3KOHOMHKE CTpaHbl. ITO CHUCTEMa I'MOKOro yIrpaBJeHHs, CIIOCOOHOIO CBOE-
BPEMEHHO MEPeCTPauBaThCS M PEarupoBaTh HA KOHBIOHKTYPY PBIHKA, YCIOBUS KOH-
KypPEHTHOI 00pbOBI U coLMabHbIe (PAKTOPHI Pa3BUTHSL.

B npouiecce uzydenus: nucuuriuibl «lIporpaMmuas uHKEHEPHUs» MPEAYCMOT-
PEHBI HECKOJILKO (DOPM KOHTPOJIS: TEKYIIMI ¥ IIPOMEKYTOUHBIH.

Texymmuit KOHTPOJIb MpEIHA3HAYEH /IS ONPEACIICHHS KaueCTBa YCBOCHHS JIEK-
IIMOHHOTO Marepuayia. B TeueHue ydeOHOro cemecrpa pPeKOMEHIYeTCs Ha3zHadaThb
KOHTPOJIBHBIE TOYKH JUIS IIPOBEPKU KAYECTBA YCBOCHHMS M3Y4aeMOro Marepuasa I10
OMpe/eIeHHbIM TeMaM B (hopMe Ornpoca, TECTUPOBAaHUS M BBIMOJIHEHHS 3aJlaHUN
IPaKkTUKyMa 110 JUCUHUIIIINHE.

Pekomenmyercsi onpenensiTb CPOKU MPOBEACHUS KOHTPOJbHBIX MEPONPHUSITUH,
MaKCHMaJIbHasl OIIEHKa 32 Ka)/10€ M3 HUX M MpaBuia rnepeBojia o0IIero KoJam4ecTna
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OaJIJIOB, MOJIYYEHHBIX TMPU MU3YUYEHUH JUCLUMIUIMHBI, B MPOMEXKYTOUYHBIM Pe3ysbTar
(’K3aMeH).

BoinonHeHne npakTUYECKUX 3aJaHui sBIsETCS 00sS3aTeIbHBIM JUJIsI BCEX 00y-
yaromuxcs. bakanaBpbl, HE BBIMOJHHUBIINWE B MOJHOM 00beMe padOThl, MPEAYyCMOT-
PEHHBIE YYEOHBIM IJIAHOM, HE JIOIYCKAKTCS K C/1aue 3K3aMeHa.

CamocrosTenbHas padbora 0akajgaBpoB MO KypCy JI0JKHA 0043aTelIbHO COMpO-
BOJKIAThCS MPOPAOOTKON KOHCIIEKTa, BBIMOJIHEHUEM 3aJaHUI U yIIPaXXKHEHHIA.

IIporpammy paspadorau (u):

JlemuueB B.B., K.3.H., 101IEHT,

\/( oz HCB)

TuroB A.Jl., accucTeHT @4

( nonnﬂ\&h.)/
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PELHEH3UA

Ha pabouyio nporpammy aucuumiinael 51.0.31 «IlporpaMmmuas nHKeHepus»
OITOIT BO no nanpasJiennio 09.03.02 UudopmanmoHHbie CHCTEMbI M TEXHOJIOTHH, HATIPAB-
JeHHOCTAM «Bosblne 1anHble H MalIHHHOe 00y4yenne» «KoMnbloTepHble HAYKH H TEXHOJI0-
THH HCKYCCTBEHHOI'0 HHTEJLIEKTA
(kBasmuuKaLUA BINYCKHHKA — 0aKaJIaBp)

Yenypunoii Exarepunoii JIeoHHIOBHOM, TOIEHTOM Kadeapbl HHKEHEPHON M KOMIIBIOTEP-
HOM rpaMKH, KaH/IUIaTOM TEXHUYECKUX HAYK (Jajee 1o TeKCTYy PEleH3EHT), TPOBeIeHa PEleH3Us
paboueit nporpammbl auciuiinbbl «lIporpammuas unxenepus» OITOII BO no wnanpaiieHuio
09.03.02 MndopmanmoHHbIe CHCTEMbI U TEXHOJIOTHH, HANPaBICHHOCTAM «BoJbliine JJaHHBIe U Ma-
muHHOE o0y4yeHHe» «KOMMBbIOTepHBIC HAYKH M TEXHOJOTMH MCKYCCTBEHHOTO MHTEIICKTa» (Oaka-
naspuar) pazpadoransoit B ®I'bOY BO «Poccuiickuii rocy1apcTBeHHbBIH arpapHblii YHUBEPCUTET —
MCXA umenu K.A. TumupsizeBa», Ha kadeape CTaTUCTHKU U KHOepHeTHkH (paspaboruuku — Jle-
MuyeB Bagum BrnaguMupoBuY, 10UEHT, K.3.H.; TUTOB Aprem JleHMCOBHUY, ACCHCTEHT).

PaccMoTpeB mpezcTaBlIeHHBIE Ha PEeLIEH3UPOBAHUE MaTepHasbl, PELEH3CHT MPHILIENT K Clie-
IYIOLIUM BBIBOJIAM:

1. ITpeabsiBienHas padoyas nporpamMmma AucuMIUIMHBL «IIporpamMmvuas uHxeHepus» (nanee
no Tekcty [Iporpamma) coomeemcemeyem tpedoBanusM @I'OC BO no Hanpasnenuto 09.03.02 Uu-
(opMaIMOHHBIC CHCTEMBI W TeXHOIOTHH. [Iporpamma codepoicum Bce OCHOBHBIC pasjeibl, coOm-
gemcmeyem TpeOOBAHUAM K HOPMATUBHO-METOAMYECKHM JOKYMEHTaM.

2. Ilpencrasinennast B [Iporpamme akmyanvrocms y4eOHON AUCUMIUIMHBI B paMKax peaiu-
3auun OIIOIT BO ne noonesicum comuenuro — TUCIHMILIAHA OTHOCHTCS K (hopMHpyeMOil ydacTHH-
KaMH 00pa3oBaTeNbHbIX OTHOLICHUI YacTH yuebHoro mukna — b1.0.

3. IlpexncraBnennsie B Ilporpamme yeru IUCUMIUIMHBL coomeemcmeyion TpeOOBaHUAM
®I'OC BO nanpasnenus 09.03.02 Unghopmayuornnvie cucmemvl u mexHoI02uu.

4. B cootBercTBuH ¢ IIporpammoii 3a aucuummHoi «IIporpaMMHas HHKEHEPHS» 3aKper-
1eHO 3 komnemenyuu (0eeamo unouxamopos). ucuunnuna «[IporpamMmmHas MHKEHEpUA» U TIPEa-
craBiienHas [Iporpamma cnocobna pearuzosams ux B 00bSBICHHBIX TPEOOBAHUSIX.

5. Obmas TpynoéMKOCTh JUCIHMILTUHBI «[IporpaMmHas MHKEHEPH» COCTaBiseT 3 3a4yéT-
HBIX equHuIsl (108 gacos).

6. Wndopmarus 0 B3aMMOCBSA3H U3y4aeMBIX JUCLUILIMH U BOIIPOCAM MCKITHOUEHUS TyOnu-
pOBaHUSI B COJAEpIKAHUM JIUCUUIUIMH coomeemcmeyem jeicrBurenbHoctu. Jucunmiuna «lIpo-
rpamMMHasi MHXKEHEpHs» B3auMocBsa3aHa ¢ Japyrumu agucuurumiHamMu OITOIT BO u YyebHoro niana
no HanparieHuto 09.03.02 MudopMallmOHHBIE CUCTEMbI U TEXHOJOTHH W BO3MOXKHOCTH JyOIHpO-
BaHHS B COJICPIKAHUU OTCYTCTBYET.

7. llpencraBnennas [Iporpamma mnpejrnosaraeT UCIOJb30BAHUE COBPEMEHHBIX 00pa3oBa-
TEJNbHBIX TEXHOJOIHIi, UCIIOJIb3yeMble IIPH pPeali3allii Pa3IMYHbIX BUA0B y4eOHOH paboThl. Pop-
MBI 00pazoBaTeIbHBIX TEXHOJIOTHI_coomeencmayiom cneli@uke AMCUUTUINHBL.

8. Tlporpamma mucummimnel «[IporpaMMHas WH)KEHEpHUS» MPeanoyaracT MpoBEICHUS 3a-
HATHUI B UHTEPAKTUBHOI (hopme.

9. Buapl, couepkaHue U TPYJOEMKOCTb CAMOCTOSITEIbHOW pabOThl CTYJEHTOB, NPEACTaB-
nennele B Ilporpamme, coomeemcmeyiom TpeOOBaHUAM K TMOATOTOBKE BBINYCKHHUKOB, COJEpiKa-
mumcst Bo @I'OC BO nanpasnenus 09.03.02 Hugopmayuonnvie cucmemvt u mexnonozuu. lpen-
CTaBlicHHbIE M onucaHHble B [Iporpamme (opmbl mekyuyeli OUEHKNA 3HAHUM (KPYTJIbIA CTOJ Kak
dopma oOcykIeHHs OTAEIbHBIX BOMPOCOB, Y4acTHE B JMCKYCCHSX, YYaCTHE B TECTUPOBAHHH, 3a-
IIMTa MPAKTUYECKUX paboT), coomeemcmeyiom cnel(pUKe TUCUUIUIMHBI U TPEOOBAHUAM K BBIMY-
CKHUKAM.

dopma NMPOMEKYTOYHOTO KOHTPOJISI 3HAHUW CTYIEHTOB, mpeaycMmorpenHas [Iporpammoii,
ocyiiecTBisiercs B hopMe IK3aMeHa, YTO coomeemcmeayem CTarycy NUCHMILIMHbL, KaK JUCLIAILTH-
Hbl 00s13aTeIbHOM/BapuaTHBHOM yacTu yyeOHoro nukina — b1.0 ®I'OC BO nanpasnenus 09.03.02
Unghopmayuonnsie cucmemuvl u mexHono2uu.
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10. @opmbl OLICHKH 3HAHUM, npeacTaBacHHbIC B [Iporpamme, coomeemcemsyrom cnenuguke
JUCHUILIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

11. YyebHo-meroauueckoe obOecrnieyeHue JUCHUILIMHBI MPEJICTaBIeHO: OCHOBHOMW JIMTEpa-
Typo# — 5 ucTouHuK (0a30BbIil Y9eOHUK), JOMOJHUATEIBHON TUTEpaTypoil — 5 HaMMEHOBaHHH, T1e-
PMOJIMYECKUMH M3/1aHUAMU — 4 MCTOYHMKOB CO CCBUIKOM Ha 3JIEKTPOHHBIC pecypchl, MHTepHeT-
pecypcbl — 3 ucrounuka u coomseemcmeyem tpedoanusim @I'OC BO unanpasnenus 09.03.02 Un-
(opmayuonnvle cucmemvl u MexHOAO2UU.

12. MarepuanbHO-TeXHUYeCKoe oOecrieueHre AMCHUIUIMHBI COOTBETCTBYET creruduke
mucuuIuiMHbl «IIporpamMMHas nHXEeHepHs» 1 00eCTIeYMBaET UCTIONb30BAHNE COBPEMEHHBIX 00pa3o-
BaTelIbHbIX, B TOM YHCJIE HHTEPAKTUBHBIX METOJIOB 00y4YEHUsI.

13. MeTonuyeckre peKOMEHIAIMK CTYASHTaM H METOAMYECKHEe PEeKOMEHalluK NpernojiaBa-
TeJSIM TI0 OpraHu3ainuy oO0ydeHHs MO AUCHMILIMHE JAI0T MPEJCTaBICHHE O CHeIH(pUKe 00ydeHHs
no aucuurimHe «[IporpaMMHas uHkeHepus».

OBIIME BbIBO/IbI

Ha ocHoBaHMM MpOBEIEHHOIO PELIEH3UPOBAHUS MOKHO CIEJIATh 3aKIIFOUEHHUE, YTO XapakKTep,
CTPYKTYpa U coepxkaHue padoueit mporpaMmMbl quctumiinHel «[Iporpammuas nrxeHepus» OITOI]
BO no nanpasnenuto 09.03.02 Ungpopmayuonnvle cucmemvl 1 mexnono2uu, HANPaBICHHOCTAM
«bonbiiue ganHbie U MamMHHOE 00yuYeHUe», «KoMIbIOTEpHbIE HAYKH M TEXHOJIOTUU MUCKYCCTBEH-
HOTO MHTEeJUIeKTa» (KBaduduKalMs BBITYCKHHKA — Oakanasp), paspaborannas lemudyeBbiM Bamu-
MoM BragumupoBHyeMm, TOIEHT, K.3.H. © TUTOBBIM ApTeMoM JIeHHCOBHYEM, aCCHCTEHT COOTBETCT-
ByeT TpeboBanusaM ®I'OC BO, coBpemeHHBIM TpeOOBAHUAM dYKOHOMMKH, PbIHKA TPY/a U MTO3BOJIUT
npu e€ peain3aly ycnemHo odecneduts GopMUpOBaHUE 3as1BJICHHBIX KOMIIETEHIIUHA.

Peuensent: Yenypuna E.J1., noueHT nrxeHepHoil u koMmneioTepHoit rpaduku @PI'BOY BO «Poc-
cHiicKuil rocynapcTBeHHbIH arpapHbiil yHHBepcuTeT — MCXA nmenu K.A. Tumupsize-
Ba», KaHJAUJAT TEXHUYECKUX HAYK

«26» aBrycra 2025 r.
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