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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas mnporpamma gucuuriuHbl (MoOayiisa) «CHCTEMHBIM aHaM3» COCTaBICHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremMaTuka U KOMIBIOTEPHBIC HAYKH,
npoduns «Pa3paboTka», YTBEp)KIEHHBIM MpHKa3oM MUHHCTEPCTBA HAyKH U BBICHIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 807 ot 23.08.2017 rona.

Uzyuenne gucuuminHel (Monyinsi) «CHUCTEeMHBIH aHaIW3» M03BOJIAET 3G (HEKTUBHO
pa3pabarbIBaThb, IPOJIBUTATh u a/1alI THPOBATh MPOAYKTHI, obecrieunBast ux
KOHKYPEHTOCIIOCOOHOCTh Ha PBhIHKE. JTO CIOCOOCTBYET IOCTHIKEHUIO CTpaTerMYecKuX Iesei
KOMITAHUH | YIOBJICTBOPEHUIO MOTPEOHOCTEH KIIMEHTOB.

MecTto 1ucUIIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nucuunianHa (MOayJib) BKJIOUEHA B y4€OHBIH IIJ1aH 10 MPOrpaMMme MoJArOTOBKH
OakanaBpuata no HampasieHuio 02.03.01 «MaremaTnka U KOMIBIOTEpHBIE HAYKH», TPOQUIb
«Pa3paboTka» W BXOAMT B BapuaTHBHYI 4YacTb bioka 1, ¢dopmupyemyro ydacTHUKaMU
00pa30BaTeNbHbIX OTHOIIEHNUH, KaK JUCIIUIUIMHA 110 BBIOODY.

Hucturnnuna (Moyib) u3ydaercs Ha 3,4 kypce B 5 wiin / CeMEeCTpe 1o BEIOOpY.

Heap wu3ydyeHusi AUCUMIUIMHBI (MOAYJs). (OPMUPOBAHUE HABBIKOB IUIAHUPOBAHMSA,
pa3paboOTKW M MPOABIKEHHsS] MPOAYKTOB [UIl YCHEIIHOTO YIOBJIETBOPEHHS] PBIHOYHBIX
MOTPEOHOCTEN U TOCTUKEHUSI OU3HEC-1IETIeH.

3agauu u3y4eHust JMCUUILIMHBI (MOIYJIS):

— H3Y4YUTh OCHOBBI aHAJIN3a JAAHHBIX U METPUK IPOJIYKTa, BKIOYas cOOp, oOpaboTKy U
MHTEPIPETALNIO JAaHHBIX JUISl OLIEHKH 3((EKTUBHOCTH MIPOAYKTA U IPUHATHUS PEILICHUIH;

— pa3paboTaTh HaBBIKM MHTETPALUU JJAHHBIX B IPOLIECCH] MNIAHUPOBAHUS, pa3pabOTKU U
3aIycKa MpoJyKTOB, C aKIIEHTOM Ha ATHYECKUE ACIEKThl U COOTBETCTBUE TPEOOBAHUSAM PBIHKA B
cdepe UCKYCCTBEHHOTO UHTEIUIEKTA;

— TIPUMEHUTH TOJY4YCHHBIC 3HAHUS Ha NPAKTUKE 4YE€pe3 aHajIu3 PEaJbHBIX KEHCOB H
IPOEKTUPOBAHUE CTPATErwil yNpaBieHUs] MPOJYKTaMH, OPUEHTUPOBAHHBIX Ha JlaHHBIE, IS
MOBBIIIIEHUS] KOHKYPEHTOCIOCOOHOCTH B IM(POBOIT SKOHOMUKE.

B pe3yabTare 0CBOEHUSI TUCHMIIMHBI (MOYJIs1) 00y4YAIOUIUIICS 10JIKEH

3Hamy:

— TMPUHLUIB CUCTEMHOIO aHalW3a W CHHTE3a, aKCMOMAaTHKy CHCTEMHOIO MOJXOAa,
KJaccugukanuu TpedboBanuii (mo Burepcy) u apXuTeKTypHbIE CTHIIH;

— ku3HeHHbIN nuki [10O u ponb TpeGoBaHMIi Ha KaX10M dTane, MeTosl cOopa, pukcanun
U TPacCUPOBKH TPeOOBaHUI OT OM3HEC-1eNel 10 TECTOBBIX CIICHAPUEB;

— w©oranuu moaenupoanus (UML, BPMN, ERD), konnenuuu C4 model, ACID/CAP-
Teopemy, npotokoiisl uHTerpanuu (REST, gRPC, ouepenn) u npuniunel API-First;

— 3aKOHOJIaTeNIbHbIE M HOpMaTHBHbIE TpeOoBaHHs K 00paboTke naHHBIX (152-D3),
OCHOBBI MH(oOpManMoHHOW Oe3omacHOCTH M cTaHaapThl jAokymeHTupoBanus (RFC, ADR,
OpenAPl);

ymemo:

— OIpaHWYMBaTh KOHTEKCT 3aa4u, IPOBOJUTH UHTEPBBIO CO CTEUKXOJI€PaMHU, BBISBIIAT
U GOpMyJIHpOBaTh KaueCTBEHHbIE TPEOOBaHUS,

— cTpouTh Mojenu u auarpammsl B Hotanussx UML/BPMN/ERD, npoekTHpoBaTh CXeMbl
B/l ¢ yuérom HOpManM3alMUd W 3aKOHOAATEIbHBIX OTpaHUuYEHUM, AOKyMeHTHpoBaTh API-
KOHTPAKTBHI,

— 00OCHOBBIBaTh APXUTEKTypHBbIE pemieHus ¢ yuérom trade-offs, mpoekTupoBarthb
CUHXPOHHOE€ U  aCHMHXPOHHOE B3aUMOJEWCTBUE CEpPBHUCOB, YUMUTHIBaTh TpeOOBaHUS
MacITabupyeMOCTH U OTKa30yCTOWYHBOCTH;
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— OLIGHWBATh PUCKH peallu3allid, IUIAHUPOBATh MHTPAIMIO JIAHHBIX, pa3pabaThiBaTh
CTpaTeruio TECTUPOBAHUS M 0€30MacHOCTH, (hopMHUPOBATh roadmap MpoayKTa ¢ y4ETOM pecypcoB
Y OTpaHUYCHUMH;

6/1a0embn:

— HaBBIKAMH CHUCTEMHOTO MBINUICHHS: BHJETh B3aUMOCBSI3M MEXIYy OH3HECOM,
ApPXHUTEKTYpOH, TaHHBIMHU U TIPOIIECCAMH, POTHO3UPOBATH MOCIICACTBUS U3MEHEHHI TpeOOBaHUI
Ha pasHbIx dranax JKII;

— MeETOJaMH  JICKOMIIO3UIIMU CJIOXKHBIX 3a/lay, MPUOPUTH3ALMUA TpeOOBaHUM U
YIpaBJICHUS U3MEHEHHUSIMH B IIPOIIecCe pa3pabOTKu 0€3 MOTEPH IEJIOCTHOCTH CHCTEMBI;

— HMHCTPYMEHTaMHU MOJEITUPOBAHUS n MPOEKTUPOBAHUS IS CO3JIaHUs
npodecCHOHANBHBIX apTe(haKTOB, TOTOBBIX K HCIIOJIb30BAHUIO B TIPOCKTE;

— HaBbIKAMHM  apryMEHTAlluM  TEXHMYECKUX  PEHICHUH  mepell  pa3iu4yHbIMU
creiikxonaepamu (Ou3Hec, paspaborka, Mb) m amantanuy KOMMYHUKAIIMU IO YpPOBEHBb
ayJIUTOPHH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennyu, ¢opmupyeMble B pe3ylbTaTe OCBOCHHUS TUCIMILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON pabOThl 00YyUYarOIIUXCSL:

KomnereHnuus Conep:xanue Nuaukarop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIeTeHIIUH KOMIIeTeHIIHH 00y4YeHHsI 0 TUCHHUILUIHHE (MOIYJII0)
YK-1. Criocoben VK-1.1. 3HaeT MeTOoIbI IOUCKA Y aHAIU3a
OCYIIIECTBIIATH TIOUCK, uH(popManuu B 001acTH pa3pabOTKH,
KPUTHUYCCKHI aHATN3 U OCHOBHBIC PUHITUITBI KPUTHYECKOH
CUHTE3 UHPOpPMAIIUH, OIICHKU MCTOYHUKOB MH(OpPMALIHK U
MPUMEHSTH CUCTEMHBIN WX PEIICBAHTHOCTH
MOJIXO/T JIJISL PEIICHUS VK-1.2. YMeeT KpUTHYECKH OLICHUBATh
MOCTaBJICHHBIX 337124 HUCTOYHUKU WH(POPMALIUU U
CHUHTE3UPOBATH JAHHBIC M3 PA3INIHBIX
WMCTOYHUKOB JIJISL PEIICHUS 3a/1a4,
MPUMEHSTh CHCTEMHBIN TOIXO/] K
aHAIIM3Y ¥ PEIICHUIO KOMITJICKCHBIX
po0JemM
VK-1.3. Hmeer npakTHYECKUIA OTIBIT PabOTHI €
COBPEMECHHBIMU UHCTPYMEHTAMU H
TEXHOJIOTUSIMH I 00pabOTKH
uHpopmanuu, GopMyIUpOBaHUU U
CTPYKTYPUPOBAHHH 33]1a4 Ha OCHOBE
MOJIy4eHHOM MH(OpManuu
YK-2. CriocobOeH orpenensiTh YK-2.1. 3HaeT JIeHCTBYIOIINE TIPABOBBIE
KPYT 3a/1a4 B paMKax HOPMBI, PETYJIUPYIOIINE JICATEIbHOCT
MOCTaBIICHHOW TIEJTH 1 B 00JIaCTH peIIeHUs 33]]a4, OCHOBHBIC
BBIOMpATh METO/IbI U TIOJIXO/IbI K OIPE/ICIICHUIO
ONTUMATBHBIE CITOCOOBI Kpyra 3aj1a4
WX pEeLICHUs, UCXOI U3 YK-2.2. YMeer onpenensats Kpyr 3a1a4 B
JEHCTBYIOIINX paMKax MOCTaBJICHHOM 11eMH,
MIPABOBBIX HOPM, BBEIOMPATh ONTUMAIBHBIE CTIOCOOBI
UMEIONIUXCS PECYPCOB peleHHs 3314, YIUThIBAsI
U OTpaHUYEHUI MMEIOIINECS] PECYPCHI U OTPAHUUEHUS
YK-2.3. Hmeer npakTHYEeCKUN OIBIT
MIPUMCHECHUS 3HAHUI O MPABOBBIX
HOpMax M pecypcax B peajabHbIX
CUTYaIUX, pa3pabOTKH U pean3aliuu
pelIeHni B COOTBETCTBHH C
YCTAHOBJICHHBIMU OTPAHHYCHUSIMU
OIIK-1. Crniocoben OIIK-1.1. 3HaAeT OCHOBHBIE KOHUENINUU U TEOPUH
KOHCYJIbTUPOBATh 1 B 00JIaCTH MaTeMaTUYECKOTO aHaIn3a
UCII0JIB30BATh M CMEKHBIX JUCIUTUINH, METOEI U
bynnamenTanbipe HOAXO/IbI, HCIIOJIL3yEMEIE B
3HaHUS B 00J1aCTH
A TMATHCCKOIO pa3IMYHBIX 00JaCTSIX MAaTeMATUKHI
AHATIH32, KOMILTEKCHOTO I OIIK-1.2. YMeeT npuMeHsITh MaTeMaTHYeCKue
(byHKIIHOHABHOTO METO/JIBI JJIsl PEIICHUS

aHaM3a anredpsl,

npodeccuoHaNbHBIX 3aa4
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aHATUTUYECKOU
TEOMETPHH,

mud dhepeHInanbHON
TEOMETPUHU U TOTIOJIOTHH,
mddepeHInaTbHBIX
YpaBHEHU, TUCKPETHOMN
MaTEMaTHKH H
MaTeMaTUYECKOM JIOTUKH,
TEOPUHU BEPOATHOCTEM,
MaTeMaTU4YeCKOM
CTaTHCTUKH U CITy4alHBIX
MIPOIIECCOB, YHCICHHBIX
METOJIOB, TEOPETUUECKON

OIIK-1.3.

MMeeT mpakTUYECKUi OIBIT
pa3pabOTKH U peann3arus
MaTeMaTUYECKUX MOJEJIEHN B
npodecCuoHaNBHOM e TeIbHOCTH

MECXaHUKH B

podeCCHOHATTEHOM

JACATCIIBHOCTHU

IIK-1. Cnocoben IK-1.1. O6maaer 6a30BEIMU 3HAHUSIMU,

bopmynupoBaTh HOJIy4YEHHBIMHU B 00JIaCTH

3aJa49u C MaTeMaTHYECKUX HaYK,

MaTeMaTHYeCKOM IPOrpaMMHUPOBAHUS U

TOYHOCTBIO, MHGOPMANMOHHBIX TEXHOJIOTHH

000CHOBBIBATh [K-1.2. YMeeT HaxoIuTh, GOPMYyITUPOBATH U

YTBEPXKICHHS CTPOTO U pemarh CTaHIapTHBIC 337a4H B

aHaJIM3UPOBATh COOCTBEHHOM Hay4YHO-

MOJTyYCHHBIC HCCIIEIOBATEIIBCKON AEATEIBHOCTH B

pe3yibTaThl B 00JIaCTH MaTeMaTHKe U HH(pOpMaTHUKe

MaTeMaTUKU U IK-1.3. Hmeet onbIT paboThI € 3a7ja4aMu B

KOMITbIOTEPHBIX HayK 00J1aCTH MaTEMAaTUKH U
KOMIIBIOTEPHBIX HAyK, BKIIIOYAs
PUMEHEHHE MaTeMaTHYECKIX
METO/OB JJISl PEIIEHUs IPAKTUUYECKUX
3amaq

[K-2. Cnoco0OeH permiathb [K-2.1. 3HaeT OCHOBHBIE MPUHITUITBI

TUTIOBBIE 3a]1a41 WH(POPMALIMOHHON 1

npodeccuoHaIbHON oubnnorpaduyeckoit KyabTyphl, a

NeSITeTHHOCTH B TaKXXe MMpaBHiia U CTAHIAPTHI

o0actH pa3paboTKH, MH(POPMALMOHHOM 6€30MacHOCTH

ONMpAasCh HA [K-2.2. YMmeeT 3pPpeKTUBHO UCIIOIB30BATh

UH(POPMALIMOHHYIO U UH(pOPMAaIMOHHO-

O6ubauorpaduueckyro KOMMYHHKAI[IOHHbIE TEXHOJIOTHH JIJIs

KYJIBTYpPY, UCIIOB3YS peleHHs] CTaHIapTHBIX 3a/1a4

MH(OPMaLMOHHO- npodeccuoHanbHOMN NeSTENHOCTH C

KOMMYHHKAIIHOHHbIE y4eToM TpeOOBaHUI

TEXHOJIOTHUH U MHGOPMAIMOHHON 0€30MaCHOCTH

YYUTBIBAsi OCHOBHBIE [K-2.3. HmeeTt npakTUYEeCKU OTBIT pabOTHI €

TpeOOBaHUS
UH(POPMALIMOHHOM
0e30MacHOCTH

HH(OPMAIMOHHBIMHU peCcypcamMu H
WHCTPYMEHTAMH B paMKax CBOeH
PO eCCHOHAIBHON JIEATENHPHOCTH B
obnactu pa3paboTku, coOnroaas
TpeOoBaHUS NHPOPMAITUOHHOM
0e30macHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTb, aKkageMUYeCKHE YaChI
n Ounas gpopma
AynuTopHasi
padorta
HaumenoBanue TKY
pasnesia AMCUUTLIMHBI _ (rexymumii KOHTpOIE
(MoayJin) = 2 K CamocrosiTeibHas cenaemocTH)
= 5 OHTPOJIb paGora y
g | g
= o
@)
1 Pabora c 10 10 8 Jlomamraue 3ananus
TpeOOBaHUAMHU Tect
AynuropHas pabora
MTPOSKT
2 [IpoexktupoBanue u 10 10 10 Jomamraue 3a1anus
MOJICJINPOBAHHE AymutopHas paboTa
3 Peanuzanus cucteMsl 5 5 8 JloMaIlrHue 3agaHus
Tect
4 ConpoBoXxIcHHE 5 5 10 Jlomamaue 3amanus
CHCTEMBI AymutopHas paboTa
IK3amen 4
Hmozo: | 30 30 4 126
Obvem oucuunaunsl (Mooyisn) 190
(6 ak. u.)
Obvem oucyuniunsl (Mooynsn) 5
(6 3au. eo.)
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4. CopepxaHue TMCUUILTHHBI (MOTYJIs)

Neni/m | HammeHoBaHue pazaesia Copeprxanue TMCHUILINHBI (MOYJIfA) O TeMaM
AUCHUIJIMHBI (MOYJIs1)

1 Pabora ¢ TpeboBaHUSIMEI BBeneHune B CHCTEMHBIN aHANTN3: TOHATHE CHCTEMBI, TPAHUIIBI CHCTEMBI,
aKCHOMAaTHKa
Tpebosanus k cucteme: ®T, HOT, SDLC, TpaccupoBka
OrpaHudeHne cKoyma mpoekTa: coop, MPUOPUTH3AIMS, HAYAJI0 CHCTEMHOTO
nm3aiiHa (System Design)

2 [TpoexTupoBaHue u MogenupoBaHue 1 IpOeKTUpOBaHue: nekommno3nnus, ER-Mozens,

MOJIEIIUPOBAHNE WHCTPYMEHTapH

Apxurextypa: ADR/RFC, High Load, kputepun Ber6opa
JlaHHBIE: MOJIENTh TaHHBIX, 3aKOHOAATENBCTBO, APXUTEKTypa XPaHUIIHINA,
TEXCTEeK
WHTerpanmm: KIMEHT-CEpBEP, MporpaMMHBIH naTepdeiic (API), ctpuMuHry,
odepenn, KOHTPAKTHI
[IpakTrkKa MpoeKTUPOBaHU MIaTHOPMBI: pacIIUpsieMbIe U MaclITaOupyeMble
pewenus, monszoBarenbekuit onbIT (UX)/ udposoit onbit (DX)/
KJIMeHTCKuH onbIT (CX)

3 Peanusanus cucteMsl Paspa6otka: CI/CD, Git, IDE, penu3sr
Wudpactpykrypa: cetb, LIO/Ib1, cTOMMOCTB, HArpy3Ka
KauecTBo: mupaMua TeCTHPOBAHUS, TIPOIIECCHl 00ECTIEYCHUS KaueCTBa
(QA), meTpuku KadecTBa
BbesomnacHoCTh, pUCKM M 3aKOHOAATENBCTBO: YA3BUMOCTH, YIIPaBICHHE
pHCKaMu, ayIuT
Cosznmanne MpOTOTHIIA CHCTEMBI: BaOKomuHT (vibecoding), peBbio,
VHCTPYMEHTapuil

4 ComnpoBoxaeHne cucteMbl | JIokyMeHTaIus, IpoIecchl ¥ KOMaH/a: COIPOBOXKACHUE CUCTEMBI,
pacrpeneneHue poieit
[IpakTuka cuctmeHoro au3aitaa (System Design): moaxon, ¢popmar,
apredaxThl
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTpaHsEeMOro IPOrpaMMHOIO OOECIEUYEeHMs], BKJIIOYash MPOAYKTbl OTEUECTBEHHOI'O
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

OcHnognas numepamypa:
1. Tuxomuposa, O. I'. YpaBieHrue mpoeKToM: KOMIUICKCHBIHN ITOAXO0/ 1 CHCTEMHBINA aHAJIN3
: moHorpadus / O.I'. TuxomupoBa. — Mocksa : UHOPA-M, 2024. — 300 c¢. — (Hayunas

mbiciip). — DOI 10.12737/673. - ISBN 978-5-16-006383-6. - Tekcr : anekrponnsii. - URL:
https://znanium.com/catalog/product/2102184.

2. llycakaeBa, C. T. CucreMHbIi aHanu3 W NpuHATHE perieHuid. [IpakTukym : ydeOHOE
nocobue / C. T. JlycakaeBa, JI. C. I'pumiuna. — Mocksa ; Bonorga : Undpa-Unxkenepus, 2025. -
104 c. - ISBN 978-5-9729-2412-7. - Tekcr : oauekrponnsi. - URL:
https://znanium.ru/catalog/product/2225348.

3. CucteMHbIl aHanu3 B ympaBieHuM : ydyeOHoe mnocobue / O.B. byneirmna, A.A.
EmenbsinoB, H.3. EmenpsiHoBa, A.A. KyKkymkuH ; moja pem. I-pa 9KOH. Hayk, mpod. A.A.
EmenbsnoBa. — 2-¢ u3g., nepepad. u pon. — Mocksa : DOPYM : UHOPA-M, 2021. — 450 c.
— (Bricmiee oOpazoBaHue: bakanaspuar). — DOl
10.12737/textbook_5923d5ac7ec116.40684446. - ISBN 978-5-00091-427-4. - Tekct
anexkTpoHHbIA. - URL: https://znanium.com/catalog/product/1247147.

Jlonoanumensvhan numepamypa:

1. Yepnsliesa, A. M. YmnpasieHue IpOoayKTOBOM MOJUTHKOH : YUeOHUK U MPAKTUKYM JJIS
By30B / A. M. UepnsliieBa, T. H. fIxyboBa. — MockBsa : U3narensctBo FOpaiit, 2025. — 182 c.
— (Boicmiee obOpazoBanue). — ISBN 978-5-534-16620-0. — Tekct : 31eKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561067.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MPOTHBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00eclieurBarolIeil MpoBeieHHe BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKM, HPAKTHUYECKOM U HAay4HO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEeKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTALIMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MIOMEIIEHUS Il CAMOCTOATENBbHOM pabOThl U MOMEIIEHUS Ui XpaHEeHUS U MPO(YUIAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uH(popMaluu 60JbIION ayIUTOPUH.

N3yueHne qUCHUIUIMHBI (MOAYIA) 0OeCcTIeYnBaeTCsl B y4eOHBIX ayIMTOPHX, OCHAIICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHWYECKUMH KaJIbKYJISATOpaMH;
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https://znanium.com/catalog/product/2102184
https://znanium.ru/catalog/product/2225348
https://znanium.com/catalog/product/1247147
https://urait.ru/bcode/561067

— CIeNHaTU3UPOBAHHBIM 000PYI0BaHHEM, BKIIIOUAsl JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

[Tomermenus st CaMOCTOSITENILHOM Pa0OTHI 00YyUaOIUXCSI, B TOM YUCIIE PUCTIOCOOICHHBIC
JUISL MUCIOJIb30BaHUSI MHBAJIWJAMH W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MPeaoCTaBIsgeTCs JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIEKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJICKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Npo(decCHOHAIbHBIM 0Oa3zam
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBaHnue moprasia Cceblika
(u3naHus, Kypca, 10KyMeHTAa)
1. | Hayunas snextponHas oubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OnbIHOTEKA
2. Baza manaeix mng I T-cnenuanucros https://habr.com
3. | basa mannsex ScienceDirect https://www.sciencedirect.com
4, OdurraibHbli caiiT MUHHCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. | Enunas xomnekuums nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTHH, WCIOJIB3YEMbIX IPH  OCYIICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUIUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JUIIEH3MOHHOTO
IPOrPaMMHOTO  OOECIICYCHHs, COBPEMEHHbIE MPOPECCHOHANIbHBIE 0a3bl  JaHHBIX H
MH(OPMaLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmue 110 IIpounsBoacTBo JInnen3nonnoe / cB000HO

pacnpocTpaHsieMoe

OnepanHoHHbIE CHCTEMBI:

Microsoft Imagine (Windows Client, Server) | sapy6exmtoe | nuuensnonHOE

Bpay3sepbI:

Supexc.bpaysep OTEUYECTBEHHOE | CBOOOHO PacpoCTpaHsIeMoe

Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

OducHbIe NPUTOKEHHUS:

Microsoft Imagine (Visio, OneNote) 3apy0exHOe JMIEH3HOHHOE

TeXstudio 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe

Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

IMporpaMmmHoe oGecniedeHune 15l IVIAHMPOBAHUS M Y4eTa BPeMEHM:

Toggle app | 3apy0OeKHOe | CBOOOJTHO pacIpoCTpaHsIeMoe

CucTeMBbl YHpaBJeHHsI MPOEKTAMM:

Microsoft Imagine (Project) | sapy6exnoe | nmriensnonnoe

Cucrembl ynpasJieHus1 6a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | 3apy6exHoe | nuuensuonHOe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapy6exnoe | nmrensnonsoe

CripaBo4YHO-NIPaBOBbIE CHCTEMBbI:

Koncynerantllntoc: cripaBo4HO-TIpaBoBast OTEYECTBEHHOE | JIMIICH3MOHHOE

crcTeMa
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mst 6usneca OTEYECTBEHHOE | JUIIEH3HOHHOE
Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
Bash (Unix shell) 3apy0eIKHOE CBOOOJIHO pacIpoOCTpaHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exKHOE CcBOOOHO pacIpOCTPaAHIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsieMoe
Google Colaboratory 3apy0exHoe CBOOOIHO pacpOCTPaHIEMOe
IlakeThl NPOrpaMMHBIX CPEICTB M OMOJIHOTEK:

AutoPsy 3apy0OeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe
Interactive Disassembler (IDA) 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe
Cucrtembl ynpapieHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexkHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI H CITYKOBI:

Bind 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIBI
MeToan4yeckue yKazaHHus I 00y4AOUIUXCH 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce nzydenust nucumiinHel (Moayisi) «CUCTEMHBIN aHAINU3» B paMKaxX TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH UCIOJIb3YIOTCS TaKue BUJIbI y4eOHOM pabOThl, KaK JIEKLUH, CEMUHAPBI,
ayautopHass pa0oTa, JOMAlIHWE 3aJaHMs, TECTBl, NPOCKT, a TaKKe pPa3JIUYHbIC BHJBI
CaMOCTOSITENIbHOW paboThl 0OyyaroluXcsl MO 3aJaHHI0 TpernojaBareis, HaIpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATBHOH  JIGKCHKH, 3aKpEIUICHUE  NPAKTUYECKUX
npo¢eCCHOHATBHBIX KOMIIETEHIIMH, OOIPEHNE UHUIMATHB.

Jlexyus — CHCTEMAaTH4YeCKOe, IMOCJIEI0BATEIbHOE, MOHOJOTHYECKOE  H3JI0KECHUE
nmpenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKcUpoBaTh OCHOBHBIC HJIEH, BBIBOJBI M OOOOIICHMS JEKIMH, BBIIETSITh Ba)KHBIE MBICIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTHh BOMPOCHI WM MaTepUANbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0parbcsi B Marepuaie He yJaercs, cieayeT chopMyaupoBaTh BOIMPOC W 3a1aTh €ro
MpernoaaBaTeNo Ha KOHCYIbTAIUU UM BO BPeMsI CEMUHAPCKOTO (MTPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 hopma yueOHOM NeATeNTbHOCTH, MPOBOAMMAs B yUeOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEmNojaBaTesis, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKHX 3aJaHMsIX U IPYrux (opMax B3aMMOACHCTBHUSL.

Jlns ycrenrHoi moAroTOBKA K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
obcyxaeHuu. Takke MOJIE3HO MOATOTOBUTH BOIPOCHI U WU TSl OOCYKIEHUS, YTO MOMOKET
r1y0’Ke MOHATh MaTepUal U NMPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

AyoumopHas paboma — akTUBHAas padoOTa CTy/IeHTa HA CEMUHApE, €ro OTBETHI Ha BOMIPOCHI
MPENOJABATENS U yYACTHE B TUCKYCCHUU.

JIns ycremHoro yqyactisi B CEMUHAPE CTYJIEHTaM PEKOMEHAYETCS 3apaHeEe 03HAKOMUTBCS C
TEMON OOCYXJEHHUS, MPOYUTaTh HEOOXOIUMBIE MaTEPHAIBl U TIOJTOTOBHTH BOMPOCH. BakHO
AKTUBHO CJIYIIATh U BOBJEKATHCS B JUCKYCCHIO, BBICKA3bIBAasl CBOM MHEHUS U apIyMEHTUPYS UX.
[Ipu oTBeTrax Ha BOMPOCHI MPEMOJABATENSI CTOWT OBITh YBEPEHHBIM, YETKUM M JIOTHYHBIM,
ONMpPAasACh HAa U3YYEHHBIN MaTepruall. Takxe MoJe3H0 NOAACPKUBATh THAJIOT ¢ OJHOKYPCHUKAMH,
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4TOOBI 000TaTUTh OOCYXKJIEHNE U PACIIUPUTH CBOW 3HAHMS.

Homawmnee 3a0anue — HabOp 3a11a4 IO TEMaM HEJIEIH.

[Ipu pabGore Hax JOMAIIHUMM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKaMHU BBINIOJTHEHHS. PexoMeHayeTcs pa3douBaTh 3afaHus Ha STarbl, YTOOBI
n30exaTh HEperpy3ku U Jydllle yCBOMTh Marepuain. Mcrosb3oBaTh pas3iuyHble MCTOYHUKHU
uHOpMaLKK, BKIIOYasl YUeOHUKH U OHJIAWH-PECYpCHI, Ui 0osee Ty00KOro MOHUMAHHUS TEMBI.

Ilpoexm — wuccnenoBarenbckas paboTa MO JUCHUIUIMHE (MOAYNIO) M IPe3CHTALHS
pPE3yJIbTATOB.

JIJ1s yCHEeIIHON OATOTOBKU K MPOCKTY PEKOMEHIYETCS: YETKO ONPEICIIUTD LU U 3a7a9n
MPOEKTa; COCTABUTH IUTAH PabOTHI, pa30MB MPOEKT HA 3TaIlbl C YKa3aHUEM CPOKOB BBITTOJIIHEHUS
KQ)KJ0r0 M3 HUX; MCIIOJIB30BAaTh Pa3HOOOPa3HbIC UCTOYHUKH HH(POPMAIIMK U HHCTPYMEHTBI JIJIs
WCCJICIOBAHMSI TEMBI; PETYJISIPHO MPOBEPSATH MPOTPECC M BHOCUTH KOPPEKTUBHI B IUIAH, €CIIH 3TO
HE00X0aUMO.

Tecm — ocobas ¢opma TpoBepkH 3HAHHWH. [IpOBOIWTCS IMOCIIE OCBOCHHS OJHOW WIH
HECKOJIbKUX TEM M CBHJICTCILCTBYET O KayeCTBE MOHHUMAHHWs OCHOBHBIX MOHATUH H3y4yaeMOro
Marepuasia. TecTOBbIC 3aJaHUsi COCTABJICHBI K KIFOYEBBIM IOHSTHSAM, OCHOBHBIM pa3leliaMm,
B2)KHBIM TEPMUHOJIOTHYECKUM KATETOPHSIM W3Y4aeMOM JUCIUTUTAHBI.

JI1st OJrOTOBKH K TECTY HEOOXOAMMO 3HATh TEPMUHOJIOTHUECKHIA arapar JUCHHUILIIUHBIL,
MIOHUMATh CMBICIT HAYYHBIX KaTETOPUI U YMETh UX UCIOJIB30BATh B MPO(ECCHOHAIBHOM JIEKCHKE.
BrnaneHue TMOHSATUHHBIM — anmapaTtoM, BKJIIOYEHHBIM B TECTOBbIC 33JaHUs, IO3BOJISCT
npernosiaBaTesit0o  ObICTPO  NPOBEPUTh  YPOBEHb  MOHMMAaHUS  CTYJIEHTAMH  Ba)KHBIX
METO0JIOTUYECKUX KAaTETOPUH.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUTMHBI (MOIYIIS).

B nporuecce camoctosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAJIFHOM yYaCTHU IMPeroaBaTels. 3aaun CTyIeHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMU JIeKI1i (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUeOHBIX MaTepHAaIOB, IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOTHUTEIBHBIX TEM, BHITIOJHEHNE YIeOHO-NCCIIETOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OlLlCHUBAHUSA PE3yJbTATOB oﬁyqemm no JTMCHMIIJIMHE (MO}IyJIlO)

Kpurtepun nonyyenusi ypoBHsi M OLleHUBaHUA ¢OPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuminue (MoayJ0) «CucTeMHbI aHATH3»

OneHuBaHue YpOBHSA Y4e€OHBIX JOCTIXKEHUU, OOYYarOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTAIllUH.

IIpome:xyTouHasi aTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCYIIeCTBIseTcs B (opme
3auyema ¢ OWEHKOW, TIPU ITOM TIPOBOJUTCS OIIEHKA KOMIIETCHIIMH, CHOPMHPOBAHHBIX 10
TUCITUTIINHE.

Jnst olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOW aTTeCTaluu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJla OLEHUBAHUS, KOTOpash COOTHOCHUTCS C TPaTUIIMOHHON
nATHOATUTPHON IITKAJION CIEAYIOIIMM 00pa3oM, €Clid MHOE He YKa3aHO B CHIIIa0yce NUCIUTUIHHBL:

JecaTubannbuas IlarudamibHas Oo0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTinyHO CTyZIeHT MNOJIHOCTBIO BIaJCET 3HAHUAMM, HM3JI0XKEHHBIMH B
9 OTINYHO paboueii mporpamMme, U TITyOOKO OCMBICISAET AUCIUAILIHHY. OH
) OTINYHO CaMOCTOSITENIFHO W JIOTUYECKH MOCIEeI0BAaTENIbHO OTBEYAET Ha
BCE BOIIPOCHI, aKIIEHTHPYsS BHUMaHUE Ha HamOoJjiee BaXKHOM.
YMmeer aHanM3MpoOBaTh, CPABHHBATh, KIACCU(DHIIUPOBATH,
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HecsiTubannbuas
OIleHKA

IIaTudanibHan

OILICHKA

O0mas xapakTepHCTHKA pe3yJabTaTa 00y4eHus 1o
JUCIUIINHE (MOIYJII0)

0000maTh,  KOHKPETH3HPOBAaTH W  CHUCTEMaTHU3HPOBATHh
W3yYCHHBIH MaTepuai, BbBIACTSIS KIIOYEBbIE MOMEHTBHI |
yCTaHaBIIUBasi  NPUYMHHO-CICACTBEHHBIC  CBs3M.  YeTKO
(bopMyHpyeT OTBETHI, YBEPEHHO UHTEPIPETUPYET PE3yIbTATHI
aHAITM30B M JPYTHX MUCCIEIOBAHUN, a TAK)KE PEIacT CIOXKHbBIC
3agaud. CTYJEHT XOPOIIO 3HAKOM C METOAaMH HCCIICIOBaHNUS,
HEOOXOJUMBIMHU JIJIsl TPAKTUYCCKOU JCSATCIBbHOCTH, U YMEET
CBSI3BIBATH TEOPETUYECKUE ACTICKTHI JUCIUILIHHBI (MOIYJIS) C
MPAKTUYECKUMU 3aa4aMH.

Xoporo

Xoporo

Crynent obiafaeT 3HaHUSMH IpeaMeTa TOYTH B TOJHOM
o0beMe pabouell TporpaMMBbl M CAMOCTOSITENIFHO, JIOTHUECKH
MOCIIEAOBATENIEHO U BCECTOPOHHE OTBEYAET HA BCE BOIPOCHL,
aKLEHTHPYs BHUMaHUe Ha HanOoJiee 3HauuMbIX MOMeHTax. OH
yMeeT aHaJIM3UPOBaTh, CPaBHUBATb, KJIACCU(PHUIMPOBATD,
0000maTh, KOHKPETH3UPOBaTh W  CHUCTEMaTH3HPOBAThH
W3YYEHHBIH MaTepHuall, BBIACNAA €r0 KIIOUEBBIE ACIEKTHl U
yCTaHaBIUBAas MIPUYUHHO-CJIE/ICTBEHHbIE CBSI3U.
®opMynIHpyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETHPYET
pe3ynpTaThl aHAJIN30B W JAPYTUX HCCIEIOBAHMN, a TaKkKe
pelIaeT CIOKHBIE CUTyallMOHHBIE 3amadd. CTyIEHT XOpOoIIo
3HAKOM C METOJIaMH HCCIEJOBaHMsI, HEOOXOIUMBIMH JIJIsI
MPAKTUYECKOM  AEATENbHOCTH, MW  yMEET  CBS3BIBATH
TEOPETUYECKHE aCHEeKThl TpeAMeTa ¢ MPaKTUIECKUMHU
3aJja4aMH.

5 Y 10BIIETBOPHUTEIHHO

4 Y 10BNIETBOPUTEIHHO

CryneHT oOiafmaeT 0a30BBIMU 3HAHHMSMH IO JUCIUILIAHE
(MOIlyJHO), HO UCIIBITBIBACT TPYAHOCTHU IIPHU CAMOCTOATCIIbHBIX
OTBETaX W HCIOJIb3yeT HETOuYHbIe (HOPMYTHPOBKH. B xome
OTBETOB OH JIOMYCKAeT OLIMOKH, KACAIOIIHECS CYTH BOTIPOCOB.
CtyzeHT crocoOeH peliaTh TOJBKO CaMble MPOCTHIE 3a/1a4U U
BIajeeT  JIMIIb  MHHUMAIbHBIM  HabOpOM  METOJIOB
UCCIIEeIOBAHUS.

He cnaun

N

He cnaun

He cnaun

CTYZ[eHT HC OBJIaACII 00s13aTeNbHBIM MUHUMYMOM 3HAHMH 1O
nmpeaAMETY MU HC MOXCET OTBCTUTHL Ha BOIIPOCHI, JAXKXE CCJIN
npenogaBaTeiib 3a1acT JOIIOJTHUTCIIbHBIC HaBOOAIINC
BOIIPOCHI.

Jucnuniuza (Moaynb) «CUCTEMHBIN aHAIN3) OLICHUBAETCS CIIENYIOIIMM 00pa3oM:

AKTHBHOCTH Bec |KoauvecTBO Onucanue

Tecr 10% 4 ®dopma nMpoBepKH 3HAHUH CTYIEHTOB Yepe3 OTBETHI Ha
BOIPOCHI C BHIOOPOM U3 HECKOJIbKUX BAPUAHTOB OTBETOB

AynuropHas padora | 20% 11 AxTtuBHas paboTa CTyJeHTA HA 3aHATHH

[Ipoekt 30% 4 Uccnenoparennckas paboTa 1Mo IUCHUIUIAHE (MOIYIIIO) U
MPe3eHTALIUS PE3Y/IbTaTOB

Homarmnaue 3amanus | 20% 10 HaGop 3ama4 o TemMam Hezenu

3ayeT ¢ OLEHKOU 20% 1 [MucemeHHast niu ycTHast paboTa Hal 3aJJaHHEM,

HaIpaBJIeHHBIM Ha MTPOBEPKY MOTyUYEHHBIX 3HAHUN U
HaBBIKOB 110 TUCHUIUINHE (MOAYIIIO)

®opmyJa pacyéTta HMTOrOBOM OLEHKHM MO AUCHUIUIMHE (MOaYJK0) «CHCTeMHbIH
anaqu3»: «0,1 x cpennee 3a tectsl + 0,2 X cpemgHee 3a ayauTopHyro padoty + 0,3 X cpenHee 3a
npoekThl + 0,2 X cpeanHee 3a momarmrHue 3ananus + 0,2 X3a4eT ¢ OICHKOW».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMalLIHUE 3aJaHUS
Jlomalnee 3a1anue

Tema: BeeneHre B CHCTEMHBIN JU3alH U apXUTEKTypy. ba3oBsie nonsaTus. [IpuHuumns:
IIPOEKTUPOBAHUS PACIIPEICIICHHBIX CUCTEM.

3aganue 1

Jaiite onpeneseHne CleyOMUM IOHATHIM U IPUBEANUTE 10 OHOMY IIPAKTHYECKOMY
IIpUMEPY VISl KaXA0r0:

e CHCTEMA

e JICTKO

e JICKOMITO3HLIHS

* YMEPIKEHTHOCTh

3aganue 2

Bo3bMuTe npumMep oHnaiiH-cepBHca (HapuMep, MapKeTIUICHC, OHTaitH-0aHK UITH CEPBHC
JIOCTaBKH ) U:

e BbIJIEJIUTE OCHOBHBIE OJICUCTEMBI;

e TIOKAXHUTE, KAK MOYKHO HACTPOUTH CUCTEMY JEKOMITO3ULIMH (MUHUMYM Ha 2 YpOBH:);

e OMUILIUTE BO3MOXHOCTU IKCTPEHHBIX CUCTEM.

3amanmne 3

CpaBHuTe Tpu BUAa KOHCTPYKLUU: IPEANIPUATHE, pelieHue, cuctema. OpopmMute OTBET B
BUzeoTabnuLe (11eb, ypOBEHb a0CTPAKLIMHU, 30HA OTBETCTBEHHOCTH, JIEKTPUUECKHE CUTHAIIBI).

3ananmue 4

3anumure 3—5 3aMIaHUPOBAHHBIX PAaCIPEAETICHHBIX CUCTEM (Halpumep,
0TKa30yCTOMYNBOCTb, MAaCIITA0UPYEMOCTb, UIEMIIOTEHTHOCTD U T. JI.) U OOBSICHUTE, IOUYEMY OHU
BaXKHBI.

3ananue 5 (Bonpoc Hemeu)

Kak MoxHO HacTpouTh KOH(pUryparuto cuctemsl? Onummure:

e Kakue (aKTOPHI BIUSAIOT Ha BHIOOD;

e KTO IPUHUMAET PEILICHNUS;

e KaKl€ KOMIIPOMUCCHI OOBIYHO IIPOUCXOMST.

JlomamniHee 3agaHmne

3ananme 1

Onwumute TpeOOBaHUS KU3HEHHOTO IMKJIA!

* AHAJIN3;

e KOMIIaHMUS,

e IPUOPUTH3ALINS;

e yIpaBiieHHE u3MeHeHusAMHU. [Ipusennre npumep st IT-npoekra.

3ananmue 2

Paznenute TpeGoBaHMs Ha MOOWJIBHBIE U  HEQYHKIMOHAIbHbIE JUISI CHCTEMBI
«OHnaitH-oubnnorexu». [lpuBennre MUHUMYM 5 IPUMEPOB KaXA0TO TUIIA.

3amanmne 3

Bribepute Tpu HedyHKUHMOHANBHBIX TpeOoBaHUS (HampuMep, NPOU3BOAUTEIHHOCTD,
0€30I1aCHOCTb, IOCTYITHOCTb) U OOBSCHUTE, KAaK apPXUTEKTYpa CUCTEMBI MOKET K HUM OTHOCUTBCS.

3aganue 4

OnwumuTe N3MEHeHHs Ipoliecca YIpaBieHUs TPeOOBaHUSMHU:

e IOYEMY U3MEHEHUS;

e KaK OLIEHUTb BIIMSHNUE U3MEHEHUN;

e KaKHe PUCKHU CYHIECTBYIOT IPU HEKOHTPOJIUPYEMBIX U3MEHEHUSX.

3aganue S (Bompoc HexeJn)

Kak BbI BbIOMpaeTe A3bIK IPOrpaMMHUPOBAHUS U TEXHOJIOTHUECKHUH cTek? Onuimre:
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e TEXHUYECKUE XaPAKTEPUCTUKH;
o OM3HEC-KpUTEPUH;
e Biiusiane HOT Ha BBIOOD;
e PUCKHU HETIPaBHJIBLHOTO BHIOOpA.
IIpumepHbIE TECTHI

Ne

n/n Bomnpoc OTBeT

1. JIOKyMEHT ¢ eTsIMU U QYHKITASIMHA CHCTEMBI? Cnenudukanms TpeOOBaHMIHA

2. Merton c6opa TpeboBanuii uepe3 HaOMoACHIC? OTHOTpadus

3. MoSCoW: uto 3nauut "W"? Won'’t (ne Oyner)

4. [Tpumep HePyHKIMOHATTLHOTO TpeOOBaHMs? Cucrema rpysurcs 3a 2 cex

5. Juarpamma B3auMOJICHCTBHSI BO BpEMEHH? Juarpamma nocieaoBaTeIbHOCTH

6. Huarpamma "dto cuctema JenaeT sl HoJp30Baress? Use case (TiperieIeHTOB)

7. Yro nmokassiBaeT DFD? [ToTokHu ma"HHBIX

8. DFD-0 — 310? KoHTekcTHas nuarpamMma

9. PazpaboTtka ¢ utepanusmMu u 00paTHOM CBSI3bIO? Ureparnmonnast Moenb

10. MuHNMaNbHBIA TPOAYKT IS
MVP — 310? MIPOBEPKH THUITOTE3HI

11. | WuctpymenT ans yuéra 3amad B Agile? Jira

12. Koppekrtupytomiee
Ucnpasnenne omubok — 3107 COIIPOBOK/ICHUE

13. | O6uosienue o HoByt0 OC — 3107 AJTanTHBHOE COIIPOBOXKIICHHE

14. | Yrto BXOIUT B TEXJTOKYMEHTAIUIO? API, apxurekrtypa, uHTEpEHChI

IIpuMepHbIe 3aaHNs 1J151 CEMHHAPOB

Tema: Paborta ¢ TpedoBannsaMHI

1. IIpoBeanTe UHTEPBBIO ¢ "MOTB30BaTENEM" (POJIb UTPAET OJHOTPYIITHUK) IO pa3paboTKe
NPUIIOKEHUS AJIS 3alMCH Ha PUEM K Bpauy. 3aduKcupyite GyHKIHOHAIBHBIE U

He(DYHKIIMOHAJIbHBIE TPEOOBAHUS.
2. Ucnonb3ys merox MoSCoW, paccTaBbTe IPUOPHUTETHI A1 TpeOOBaHUN K OHJIAMH-
Marasusy.
3. Ilpoananusupyiite T3 Ha peanbHOM caiite (Hanpumep, GitHub) u Haiinute npumepsl
IUIOXUX/XOpoIuX (pOpMyIHPOBOK TPEOOBAHUH.

Tema: [IpoekTUupoBaHMe U MOAEJIMPOBAHME

1. TlocTpoiiTe AMarpaMMy MpereaeHToB A cucTemsl "bubnnoreka": uurarenp,
OuOIMOTEKaph, AIMUHUACTPATOP.

ONEeKTPOHHBIA JOKYMEHT




2. Cospaiite DFD-0 u DFD-1 s cucrems! "OritaiiH-3akas ensl'.

3. IMoctpoiite auarpammy nocienosarenbHocTy: "[lonb30BaTens nenaet 3akasz".

4. Cpasuute ase mojaenu (Hanpumep, Waterfall u Scrum): mmtocel, MUHYCBI, 001aCTH
MIPUMCHCHHUS.

Tema: Peanu3zauus cucreMsl

1. Pazpabotraiite MVP mis npunoxxenns "Crucok aen". Onpeneante MUHUMATbHBIN
Habop GyHKIUH.

2. OOcyauTe: Kak BIOpaTh MEXITY MOHOJUTHONH U MUKPOCEPBUCHOW apXUTEKTYypOr?

3. IIponemoncTpupyiite padoty ¢ Git: coznanue BeTku, KOMMUT, pull request (Ha mpumepe
y4eOHOTO PEMO3UTOPHS).

Tema: ConpoBo:KIeHHEe CUCTEMbI

1. CocraBbTe I1aH COMPOBOXKACHHUS I MOOMIILHOTO IPUIIOKEHUS: KaKUe TUIIBI PadoT
OyZnyT mIpOBOIUTHCS M KAaK 4acTo.

2. Ilpoananu3upyiTe 0T3bIB Mosb3oBaress: "[Ipunoxenne Topmo3ut". Onpenenure, K
KaKOMY THITY COTIPOBOK/ICHHS TO OTHOCHUTCSL.

3. PazpaboraiiTe 4eKk-TUCT IJis pejr3a HOBOW BEPCUH CUCTEMBI.

IIpumepHbIe 321aHUSA 1 KPUTEPHUHU ONUCAHUSA 110 MPOEKTY

IIpoekr 1: "Cucrema y4éra cTyAleHTOB B YHHBepcuTere'

e Llean: Pa3paboraTs MOJIEIb CHCTEMBI JUISI YIIPABICHUS JAHHBIMU CTYJICHTOB, OIECHKAMH,
MOCEIIAEMOCTHIO.

e JTankl:

1. C6op TpeboBanuii (MHTEPBBIO ¢ "aAMHUHUCTpaTOpoM", "MpenoaaBaTenem",
"ctynentom").

2. TlocTpoenne nuarpamm: use case, DFD, kitaccoB, mocienoBaTeabHOCTH.

3. INpoekTuposanue 6a3pl qanHbIX (ER-quarpamma).

4. Onwucanue >KU3HEHHOro 1ukIa (Bbi0op Moaenu: Agile nnu Waterfall).

5. Ilnan conpoBoXaeHUS U OOHOBJIECHUH.

o ®opma npencrapienusi: [Ipesenranus + gokymentarus (PDF umu B Notion).

IIpoexT 2: "Ilpuiosxkenne 1Jisi IIAHUPOBaHUsA Or01xKeTa"

e lean: Coznath cucteMy s y4€Ta JOXO/I0B U PacXoIOB.

e 3agaumn:

. OnpenenuTsb Moyb30BaTENbCKUE POJIM U CLIEHAPUHU MCIIOIb30BaHUS.

. INocTpouts KoHTEKCTHYIO quarpamMmy (DFD-0) u nuarpammy npereieHToB.

. Pazpaborats npototun unrepdetica (Ha Figma, Balsamiq uin BpyuHyto).

. Onucats npouecc peanuzanuu (MVP, crek TexHOTOTHIN).

. IIpenoxuTh CTpaTeruto CONPOBOKIACHHS: OOHOBIIEHUS, MOJIEPKKA, O0yUEHHE.

e PesyabTar: MUHU-TIPOEKT C BU3YaJIbHBIMU MOJEISAMU U MTOSICHUTEIBHON 3aIIUCKON.

O b N -

IIpoexT 3: "Cucrema o0paTHO# CBSI3M B KOMIAaHUU"

e Illeab: ABTOoMaTH3aIus cOopa U aHaIM3a OT3bIBOB COTPYIHUKOB.

e Ocobennocru:

. AHanmu3 TpeboBaHUM: aHOHUMHOCTB, 9aCTOTa OMPOCOB, YBEIOMIICHHS.

. MogaenupoBaHue IpOILIECCOB: OTIPaBKa OMpoca — cOOp OTBETOB — TeHepalus OT4ETa.
. lmarpamMma akTUBHOCTHU U COCTOSIHHI.

. OneHka puCcKOB NP peanu3alui.

. IInan agantauuu cucTemsl 01 HOBbIE (POPMATHI OIIPOCOB.

o ®opmar: [IpeseHTanus + TEXHUUECKOE ONIMCAHUE.

b wpN -
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Kpurepun onenuBanus:

1. [TonHOTa 3TANOB.

2. KauecTBO Mozenei.

3. IlpakTrUueckas NpUMEHUMOCTb.
4. Jloruka u CTpykTypa.

5. Odopmienue.

33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTallii 110 JMCIHUIIJINHE (MOlIyJIIO)

Ne n/m 3aganue OtBer Kommnerennus
1 OmpenenuTe MOHATHE, 3a1a0IIEe TTPEICIIBI I'parumB YK-1
B3aMMOJEHCTBUS CUCTEMBI C BHEIIIHUM OKPY>KEHHEM. CHCTEMBI
2 Kakoii MeTo ] MPpUMEHSIETCS U1l KPUTHYCCKOM OLICHKH 1 MoSCoW / Kano IK-1
MPUOPUTH3ALUH TPeOOBaHMH 3aKa3yrKa? / CucTeMHBIN
aHaIu3
3 YKaXute HHCTPYMEHT JUIsl CTPYKTYPUPOBAHHUSI CBSI3EH Martpuna YK-1
MEX]y TpeOOBaHUSIMHI U KOMIIOHEHTaMH pealTu3allHu. TPacCHUPOBKH
(Traceability
Matrix)
4 Kaxoii pazmen TMCKpeTHON MaTeMaTHKH ONHCHIBAET Teopwus rpados YK-2
3aBUCHUMOCTH MEKAY MOIYJISIMH apXUTEKTYPhI? (opueHTHpOBaHH
bie Tpadbl)
5 Ha ocHoBe kakoii TEOpUU pacCUUTHIBACTCS BEPOSTHOCTD Teopus YK-2
0e30TKa3HON PabOTHI CHCTEMBI? BEPOSTHOCTEH U
Ha/ICKHOCTH
6 Kaxoii maTemaTndeckuii anmapaT UCTIOIb3YEeTCs IS Bynesa anredpa u OIlK-1
(dopmanuzannn OM3HEC-IPAaBUII U BaTM AN ? JIOTHKa
MPEMKATOB
7 Ha3zoBuTe anropuTMHUYECKy0 CI0KHOCTh IMTOMCKA O(log n) [K-2
JJeMeHTa B cOaancupoBaHHOM uHekce b/1.
8 Kaxoii ”HCTpyMEHT aBTOMAaTH3UPYET MPOIECCH COOPKH, CI/CD mnaiimunaiin IK-2
TeCTUpOBaHMs U pa3BepThiBanus [10? (Jenkins, GitLab
Cl)
9 VYKaXnuTe CTPYKTYpPY JaHHBIX, 00€CIIeYMBAOLIYIO Xerm-rabnuna YK-1
OBICTPYIO IIPOBEPKY YHUKAIBHOCTH JICMEHTOB. (HashSet)
10 | Kakoii npuHIHI pa3pab0TKu MUHUMHU3UPYET PUCKH Secure Coding / OIIK-1
BHEJIPEHHUSI YSA3BUMOCTEH Ha dTare KOJUPOBaHuUs? bezomnacnoe
[IPOrpaMMHUPOBaH
ue
11 | Ha3oBuTe CcTpaTeruio BETBICHUS, UCTIONIB3YEMYIO JUIS Git Flow / Trunk OIlK-1
yIpaBlicHUS BEPCUSIMH KOJ/Ia B KOMaHJIE. Based
Development
12 | Kakoii moaxo/ mo3BoIsieT OBICTPO MPOBEPUTH THIIOTE3Y [IporornnupoBan YK-1
uHTEpdeiica mepe] moJHoH pa3paboTKoi? ue (Vibecoding /
Wireframes)
13 | Kakas Mozenb MCIONIBb3yeTCsl 171l TPOSKTUPOBAHUS ER-mozens YK-1
CTPYKTYPBI PEISIIIMOHHOTO XPAHMIIHIIA JAHHBIX? (Entity-
Relationship)
14 | Onummre METO MOJEIUPOBAHNS TIOBEICHUS CUCTEMBI Huarpamma [K-1
MIPU Pa3TIMYHBIX COCTOSHUIX OOBEKTA. coctosiHui (State
Machine)
15 Kakoii Bu Mo1eTUpOBAHUS IPUMEHSETCS JJIsl OLICHKU NmurammuonHoe VK-1
MIPOIYCKHOH CITIOCOOHOCTH I0J] HArPY3KOH? MOJICJINPOBaHNE
(Load Testing)
16 | YkaxuTe METPHUKY, UCIIOIB3YyEMYIO JIJII MATeMaTHYECKON Throughput / YK-2
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OLCHKHN MaCH_ITa6I/IpyeMOCTI/I CHUCTCMBEI.

Latency / RPS

17 | Kakoii popmar foKyMeHTauu 00ecrieYnBacT CUHTE3 TexHnyeckoe YK-2
3HAHWH O CUCTEME JJIsT KOMaHIBI TTOAICPIKKHU? 3aanue /
ApXUTEKTypHOE
OIMCaHNe
18 | Kakoit aaroput™ BeITECHEHHUS JaHHBIX HanOoJIee LRU (Least OIIK-1
oG GhEKTUBEH IS KOIIMPOBAHMS JaCTHIX 3aIIPOCOB? Recently Used)
19 VYKaxXuTe ypoBEeHb TECTUPOBAHHUS, TPOBEPSIOLINIA MopynsHOE [K-2
KOPPEKTHOCTh pabOThI OTIENBHBIX (YHKINH KOJa. TECTHPOBaHHE
(Unit Testing)
20 | Kakoii MeToa IpUMEHSETCS ISl IPOTHO3MPOBAaHMs pocTa | MareMaruyeckoe IK-2
3aTpaT HHQPACTPYKTYPhI IPU MacIITA0MPOBAHUH? MOJICIIUPOBAHNE
3arpart (Cost
Modeling)
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