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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas mnporpamma gucuuriuHbl (MoOayiisa) «CHCTEMHBIM aHalIM3» COCTaBICHA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBanus — OakanaBpuar no HanpasiaeHuto 02.03.01 «MaremMaTuka U KOMIBIOTEPHBIC HAYKH,
npoduns «Pa3paboTka», YTBEpP)KIEHHBIM MpUKa3oM MUHHCTEPCTBA HAYKH U BBICIIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 807 ot 23.08.2017 ropa.

Uzyuenne gucuuminHel (Monyinsi) «CHUCTEeMHBIH aHaIW3» M03BOJIAET 3G (HEKTUBHO
pa3pabarbIBaThb, IPOJIBUTATh u a/1alI THPOBATh MPOAYKTHI, obecrieunBast ux
KOHKYPEHTOCIIOCOOHOCTh Ha PBhIHKE. JTO CIOCOOCTBYET IOCTHIKEHHIO CTPATErMUECKUX Iesen
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 «MaremaTHka ¥ KOMIBIOTEpHBIC HAYKW», TPOQPHIb
«Pa3paboTka» W BXOAMT B BapuaTHBHYI 4YacTb bioka 1, ¢dopmupyemyro ydacTHUKaMU
00pa30BaTeNbHbIX OTHOIIEHNUH, KaK JUCIIUIUIMHA 110 BBIOODY.

JuctummHa (MOAYb) U3ydaercs Ha 3 Kypce B 5 wim 6 cemecTpe 1Mo BEIOOpY.

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

3agauu u3y4eHust JMCUUILIMHBI (MOIYJIS):

— H3Y4YUTh OCHOBBI aHAJIN3a JAAHHBIX U METPUK IPOJYKTa, 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;

— TPUMEHUTH TOJY4YEHHBIC 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) 00YYAIOUIUIICS 10JIKEH

3Hamy:

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

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

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

— 3aKOHOJIaTeNIbHbIE M HOpMaTHBHbIE TpeOoBaHHs K 00paboTke naHHBIX (152-03),
OCHOBBI MH(OpMarMoHHOW Oe30macHOCTH M cTaHAgapThl jaokymeHntupoBanus (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, nmpoekTHpoBaTh CXeMbl
B/l ¢ yuérom HOpManM3alMUd W 3aKOHOAATEIbHBIX OTpaHUuYEHUM, AOKyMeHTHpoBaTh API-
KOHTPAKTBHI,

— 00OCHOBBIBaTh aAPXUTEKTypHBbIE pemieHus ¢ yuérom trade-offs, mpoexTupoBarthb
CUHXPOHHOE€ U  aCHHXPOHHOE B3aUMOJEWCTBUE CEpBUCOB, 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 MEXKIYy OH3HECOM,
ApPXHUTEKTYpOH, TaHHBIMHU U TIPOIIECCAMH, POTHO3UPOBATH MOCIICACTBUS U3MEHEHHI TpeOOBaHUI
Ha pasHbIx dranax JKII;

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

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

— HaBbIKAMHM  apryMEHTAlluM  TEXHMYECKUX  PEHICHUH  mepell  pa3iu4yHbIMU
creiikxonaepamu (Ou3Hec, paspabortka, Mb) m amantanuy KOMMYHUKAIIMU 1107 YpPOBEHBb
ayJIUTOPHH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyeMble B pe3ylbTaTe OCBOCHHUS IUCIHHILIMHBI (MOIYJS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU pabOThl 00YyUYarOIIUXCSL:

KomnereHnuus Conep:xaHue KOMIeTeHIIHH Nuauxkarop IlepeyeHb MJIAHNPYEMBIX
KOMIIETeHIN U pe3yJbTaTOB 00y4YeHHs 10
AucHHIINHE (MOIYJIIO)
VK-1. Crioco0eH OCYIIeCTBIISATh TIOUCK, VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
KPUTHYCCKUN aHAIN3 U CHHTE3 nH(popMaIuu B 001aCTH
WHGPOPMAIUH, TPUMECHSTh pa3paboTKH, OCHOBHEIE
CUCTEMHBIH MMOAXO/ IIS PEIICHUS MIPUHIIUTIBI KPUTHYECKOHN OIICHKH
MOCTaBJICHHBIX 33724 HMCTOYHUKOB HH()OPMAIIUHU U UX
pEJeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WMCTOYHUKYU MH(POPMALIUU U
CHHTE3UPOBATh JIAHHBIC U3
Pa3IMYHBIX KCTOYHUKOB JIJIS
pelIeHus 3a7a4, IPUMEHSTh
CHUCTEMHBIH MOAX0/T K aHATTN3Y U
PEIICHHI0 KOMIUIEKCHBIX IpobeM
YK-1.3. NmeeT npakTU4ECKUN OTIBIT
paboThI C COBpPEMEHHBIMU
WHCTPYMEHTaMU W TEXHOJIOTUSIMU
JUTsE 00pabOTKH HHPOPMALIUH,
(dbopMynupoBaHHUU
CTPYKTYypUPOBaHHUHY 3a/1a4 Ha
OCHOBE NOJTYYeHHOH nH(opManu
OIIK-1. Crioco0eH KOHCYJIbTUPOBATh U OIlK-1.1. 3HAEeT OCHOBHBIC KOHIICTIIINH U
UCIIOJIb30BaTh TEOpHH B 00JIACTH
(dbyHIaMEeHTaTbHBIC 3HAHUS B MaTeMaTHYECKOTO aHAIN3a U
001acTH MaTeMaTHYECKOTO CMEXHBIX JUCIUIUIMH, METOJIbI U
aHan3a, KOMIIEKCHOTO U MOJIXO/IbI, UCIIOJIb3YEMbIC B
(YHKIIMOHAIEHOTO aHaJH3a Pa3IMYHBIX 00JIACTSIX
anreOpbl, aHATUTHIECKOH MaTeMaTHKH
reoMeTpuu, 1udhepeHInaANTbHON OIIK-1.2. YMeer npuMeHsITh
TEOMETPHH U TOTIOJIOTHH, MaTEeMaTHYECKUE METOJIbI JIs
¢ dhepeHInaNbHBIX yPaBHEHHIA, pelIeHus MpoQecCHOHATEHBIX
JIUCKPETHON MaTeMaTUKH U 3aja4
MaTeMaTUYECKOU JIOTUKH, TEOPUHN OIIK-1.3. HmeeT npakTUYECKUN OTIBIT
BEPOATHOCTEH, MaTEMaTHIECKOH pa3paboOTKH U pean3arys
CTaTHCTUKH U CITy4alHBIX MaTeMaTHYECKUX MOJICNeH B
MPOIIECCOB, YUCIEHHBIX METO/IOB, poheCcCHOHATBHOMN
TEOPETHUYECKOI MEXaHHUKH B JIEATSIIbHOCTH
npohecCHOHANBHON
JIeSITEIIbHOCTH
OIIK-4. Crioco0eH HaxOauTh, OIIK-4.1. 3HaeTr 0a30BbIE OCHOBBI

AHAJIN3UPOBATDH, PCAJIM30BbIBATH
IIporpaMMHO M MCIIOJIB30BAaTh Ha
IMPAKTUKE MaTEMATUYCCKUE
AJITOPUTMBI, B TOM YHUCJIC C
MPUMCHCHUCM COBPEMCHHBIX
BBIYHCIIMTCIIBHBIX CUCTEM

COBPEMEHHOT0 MaTeMaTU4YECKOIro
arapara, CBsI3aHHOTO C
MIPOEKTHPOBAHUEM, Pa3pabOTKOM,
peanu3anuen U OLIEHKOM KauecTBa
MPOrPaMMHBIX MPOTYKTOB U
MIPOrPaMMHBIX KOMILJICKCOB B
Pa3IMYHBIX 00JIACTSX
YeJIOBEUCCKOU ACATEIIbHOCTH
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OIIK-4.2.

YMeeT ucnosb30BaTh 3TOT
MaTeMaTUYeCKUH ammapar B
poheCcCUOHATBHOMN
JISSATEIILHOCTH

OIIK-4.3.

NmeeT mpakTHUEeCKUNA OMBIT
MIPUMEHEHUS] COBPEMEHHOTO
MaTeMaTUYeCKOro anmnapara,
CBSI3aHHOTO C MPOEKTUPOBAHUEM,
pa3paboTKOM, pearn3amueii u
OIIEHKOW Ka4ecTBa MPOTPaMMHBIX
MPOJIYKTOB U MPOTPAMMHBIX
KOMIUIEKCOB B PA3JINIHBIX
00macTsx 4enoBedecKon
JIEATETLHOCTH

OIIK-6.

CrnocoOeH pa3pabaThiBaTh
QJITOPUTMBI i KOMITBIOTEPHBIC
[POrPaMMbI, IPUTOIHBIC IS
IMMPAKTHYCCKOT0 IPUMCHCHHNA

OIIK-6.1.

3HaeT aJropuTMBI pa3paboTKHy,
KOMITBIOTEPHBIC TPOTPAMMBI, a
TaKOKe aJrOPUTMBI

BBIYUCIUTEIHHON MaTEeMaTHKH

OIIK-6.2.

YmMeeT pa3zpabaThiBaTh
MaTeMaTHYeCKHe MPOrpaMMHEBIC
NPOAYKTHI U KOMILIEKCHI C
HCIIOJIb30BaHHUEM COBPEMEHHBIX
TEXHOJIOTHI IPOrpaMMHPOBAHHSI

OIIK-6.3.

Nmeer mpakTUyecKUid ONbIT
pa3pabOTKH HHTEILICKTYaIbHBIX
WHPOPMALTUOHHBIX CUCTEM IS
BH3YaJIN3alliN PE3yIbTaTOB
HCCIIEA0BAHUM

[K-3.

Cr1oco0€eH UCII0Ib30BaTh METOIBI
MAaTEeMaTUYECKOTO U
AJITOPUTMHYECKOTO
MOJICITUPOBAHUS TIPH PEMICHUN
TeOpeTI/I‘IeCKI/IX n HpI/IKJIaI[HBIX
3a1a4

IK-3.1.

3HaeT OCHOBHBIE METOBI
MAaTeEMaTHYECKOTO 1
ANTOPUTMUYECKOTO
MOJICJIMPOBAHMS, a TAKIKE UX
HpI/IMeHeHI/Ie JJIA peIHeHI/ISI
TEOPETUYCCKUX U MPUKIIATHBIX
3a7a4

[K-3.2.

YmMmeeT pa3pabaThiBaTh U
MPUMEHSTh MaTEMATUICCKUE
MOJICNTH M AJITOPUTMBI JIsI
peUICHUA pa3IMYHBIX 3a1a4,
AHAJIIM3UPYA [10JIyYEHHBIE
pe3yIbTAThI

I1K-3.3.

Nmeer mpakTUyecKuid ONbIT
HCIIOJI30BaHUS METOIOB
MaTEMaTHYECKOI0 U
aJTOPUTMHUYECKOTO
MOJICITMPOBAHUS B PEATbHBIX
MIPOEKTAaX MITU MCCIICTOBAHUIX
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTb, akageMUYecKHE YaChl
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 Jlomamnraue 3ananus
TpeOOBaHUAMHU Tecr
AynuropHas padora
MTPOSKT
2 [IpoexktupoBanue u 10 10 10 Jomamraue 3ananus
MOJICJINPOBAHHE AynutopHas paboTa
3 Peanuzanus cucteMsl 5 5 8 JloMaIrHue 3a0aHus
Tect
4 ConpoBoXxIcHHE 5 5 10 Jlomamaue 3amanus
CHUCTEMBI AynuTtopHas pabota
IK3amen 4
Hmozo: | 30 30 4 126
O6vem oucyuniunsvt (Mo0y/s) 190
(6 ak. u.)
O6vem Ooucyuniunvt (MoOyan) 5
(6 3au. eo.)

DNEeKTPOHHBIA JOKYMEHT




4. CopepxaHue TMCUUILTHHBI (MOTYJIsS)

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
OrpaHuveHne cKoyma mpoekTa: coop, MPUOPUTHIAINS, HAYaJI0 CHCTEMHOTO
nm3aiiHa (System Design)

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

MOJIETMPOBaHNE WHCTPYMEHTapUi

Apxurextypa: ADR/RFC, High Load, kputepun Ber6opa
JlaHHBIE: MOJENTh TaHHBIX, 3aKOHOAATENHCTBO, APXUTEKTypa XPaHHUIIHINA,
TEXCTEK
WHTerpanmm: KIMEHT-CEpBEp, MporpaMMHLIi naTepdeiic (API), ctpuMuHry,
odepenn, KOHTPAKTHI
[IpakTrka MpOeKTUPOBaHU MIATHOPMBI: pacIIUpsiEMbIE U MacIITaOUpyeMble
pewenus, monszoBarenbekuit onbIT (UX)/ udposoit onbit (DX)/
KJIMeHTCKuH onbIT (CX)

3 Peanusanus cucteMsl Paspa6otka: CI/CD, Git, IDE, penu3sr
Wudpactpykrypa: cetb, LIO/Ip1, CTOUMOCTH, Harpy3Ka
KauecTBo: mupaMua TeCTHPOBAHUS, TIPOIIECCHI 00ECIIEYCHUS KauecTBa
(QA), meTpuku KadecTBa
BbesomnacHoCTh, pUCKM M 3aKOHOAATENBCTBO: YA3BUMOCTH, YIIPaBIeHHE
pHCKaMu, ayIuT
Cosznmanne MpOTOTHIIA CHCTEMBI: BaOKomuHT (vibecoding), peBbio,
VHCTPYMEHTapuil

4 ConpoBosxxaeHue cucteMbl | JlokyMeHTaIus, mpolecchl 1 KOMaHAa: COMPOBOXKIECHNUE CUCTEMBI,
pacrpeneneHue poieit
IIpakTuka cuctmenoro auzaiiHa (System Design): moaxoxn, gpopmar,
apredaxThl
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyZeHT B TedeHHE BCEro Iepuoja OOydeHHsS MOIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM 3 Jr000i TOUKH, TJIE eCTh NOJKIIOUeHHE K ceTu VHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHnognas numepamypa:
1. Tuxomuposa, O. I'. YpaBieHrue mpoeKToM: KOMIUIEKCHBIN ITOIX0]1 U CUCTEMHBIN aHATN3
: 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-Unxenepus, 2025. -
104 c¢. — ISBN 978-5-9729-2412-7. - Tekcr : onektpoHsbii. -  URL:
https://znanium.ru/catalog/product/2225348.

3. CucteMHbIl aHanu3 B ympaBieHuM : ydyeOHoe mnocobue / O.B. byneirmna, A.A.
EmenbsioB, H.3. EmenbsiHoBa, A.A. KykymkwH ; ToJ pen. A-pa dKOH. Hayk, mpod. A.A.
EmenbsnoBa. — 2-¢ u3g., nepepad. u jpon. — Mocksa : DOPYM : UHOPA-M, 2021. — 450 c.
— (Bricmiee oOpazoBaHue: bakanaspuar). — DOl
10.12737/textbook_5923d5ac7ec116.40684446. - ISBN 978-5-00091-427-4. - Tekct
anexkTpoHHbIi. - URL: https://znanium.com/catalog/product/1247147.

Jlonoanumensvhan numepamypa:

1. Yepnsimesa, A. M. YmpapieHre IpoAyKTOBOM MOJUTHKON : yUeOHUK U MPAKTUKYM JJIS
By30B / A. M. UepnsiieBa, T. H. fIxyboBa. — Mocksa : U3narensctBo FOpaiit, 2025. — 182 c.
— (Boicmiee obOpazoBanue). — ISBN 978-5-534-16620-0. — Tekct : 21IeKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561067.

6. MartepuajbHO-TeXHHYECKOe ofecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MPOTHBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00eclieurBarolIeil MpoBeieHHe BCeX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4HO-
UCCIIEIOBATEIbCKON paboT 00yvaromuxcs, NpeayCMOTPEHHBIX YU€OHbBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl IPOBEACHUS 3aHATHI
JEKIMOHHOTO THMA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THIA, T[PYIIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETr0 KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalluy, a TaKKe
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYEHHs, CIy>KallMMH Ul MpeACTaBiIeHUs ydeOHOU
uH(popMaluu 60JbIION ayIUTOPUH.

N3yuenne qUCUUIUIMHBI (MOAYIA) oOecTieunBaeTCsl B y4eOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— 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 000pyI0BaHNE.

[Tomerenus st CAaMOCTOSITENILHOM paOOTHI 00YyUYaAIOIIUXCS, B TOM YUCIIE IPUCTIOCOOTICHHBIS
JUIS. MUCHOJIb30BaHUSl WHBAJIUJAMHM W JIMIIAMU C OTPAHUYCHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HMH(GOPMAIIMOHHO-00pa30BaTEeIbHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MPeaoCTaBIsgeTCs JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIEKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJICKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NPOo(EeCcCCHOHAIBLHBIM 0Oa3zaM
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumeHnoBaHnue moprasia CcpLika
(u3naHus, Kypca, 10KyMeHTAa)
1. | Hayunas snextponHas oubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubnmoTeka
2. Basa mannsix ms | T-crienuanuctos https://habr.com
3. | ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHpIi caiT MHHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccutickoit @eneparuu

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

6. | Mudopmanuonnas cucrema "Exaunoe okHo qoctyma | 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
00pa3zoBaTeNbHOrO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YHCJIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OPMaLMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmue 110 IIpounsBoacTBo JInnen3nonnoe / cB000HO

pacmpocTpansiemoe

OnepaioHHbIe 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 cBOOOJIHO pacnpocTpaHsieMoe

Adobe Acrobat Reader 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe

IporpammHoe o0ecneueHne 1Jisl IJIAHUPOBAHUS H Y4eTa BPeMEHH:

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

cucTemMa
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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 ynpapjeHusi 0néanorpaguyeckoii HHpopManueii:

Zotero | 3apyOexkHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBuchl U C1yKOBbI:

Bind 3apy0eKHOE CcBOOOJHO pacIpOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOJIHO pacnpocTpaHsIeMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToanyeckue yKazaHus I 00y4AOUIUXCS 110 OCBOCHHUIO TUCHHILIMHBI (MOYJIs1)

B nponecce nzydenust nucumiinHel (Moayisi) «CUCTEMHBIN aHAINU3)» B paMKaxX TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH UCIOJIb3YIOTCS TaKue BUJIbl y4eOHON paboThl, Kak JEKLUU, CEMUHAPBI,
ayauTopHasi pa0oTa, JOMAlIHWE 3aJaHMs, TECTBl, NPOCKT, a TaKKe pPa3JIUYHbIC BHJIBI
CaMOCTOSITENIbHOW paboThl 0OyyaroluXcsl MO 3aJaHHI0 TpernojaBareis, HaIpaBJICHHbIE Ha
pa3BUTHE  HAaBBIKOB  NPOPECCHOHATBHOH  JIGKCHKH, 3aKpEIUICHUE  NPAKTUYECKUX
npo¢eCCHOHATBHBIX KOMIIETEHIIM, TOOIPEHNE UHUIATHB.

Jlexyus — cHUCTEMaTHYeCKOe, IMOCJIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KECHHUE
nmpenoaaBareneM y4eOHOro MaTepuana, Kak MpaBuio, TEOPETUUECKOTO XapaKTepa.

B mpomecce neknuii peKOMEHIyeTCS BECTH KOHCIICKT JIEKIIUNA: KPaTKO M CXEMaTHIHO
¢dbuKkcupoBaTh OCHOBHBIC WJIEH, BBIBOJBI M OOOOIICHMS JIEKIIMH, BBIICISATh Ba)KHbIE MBICIIH,
KITIOYEBBIC CJIOBAa M TEPMHHBI. HEoOXOIMMO OTMETHTHh BOMPOCHI WM MaTepUANbI, KOTOPHIC
BBI3BIBAIOT 3aTPYAHEHHUS, U TIOMBITAThCS HAWTH OTBETHI B PEKOMEHJI0BAaHHOW nmuTepatype. Eciu
pa3o0parbcsi B Marepuajie He yHaercs, ciefayeT chOopMyIHpoBaTh BOMPOC W 3adaTh €ro
MPenoAaBaTeNo Ha KOHCYIbTAlUU UM BO BPeMsI CEMUHAPCKOTO (ITPAKTHYECKOT0) 3aHATHSI.

Cemunap — 310 hopma yueOHOM NeATeNTbHOCTH, MPOBOAMMAs B yUeOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEmNojaBaTesis, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJaHMsIX U APYruX (popmax B3aMMOAECUCTBHUS.

Jlst ycrienrHoi MOATOTOBKU K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATUA W OCHOBHBIMH MaTCpualaMu, 4T00Bl MMETH BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJE3HO MOATOTOBUTH BOMPOCHI U HUJEH JUISI OOCYKIEHHS, YTO TTOMOXKET
rI1y0ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

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

Jns ycrenmHoro yyactusi B CEMUHAPE CTYJIEHTaM PEKOMEHYETCS 3apaHee O3HAKOMUTHCS 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 CTOUT OBITh YBEPEHHBIM, YETKHUM U JIOTHYHBIM,
ONMpPasACh HAa U3YYECHHBIM MaTepuall. Takxe MoJe3HO NOAJAEPKUBATh THAJIOT C OJHOKYPCHUKAMU,
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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
TpeOOBaHUSMHU M CPOKaMH BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha STAlbl, 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 (MOAYNIIO) M IPE3CHTAIHS
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 Pa3HOOOpPA3HbIC UCTOYHHKH MH(MOPMAIMK U UHCTPYMEHTBI JUIS
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 CBHUJICTCIILCTBYET O Ka4eCTBE IMOHMMAHUS OCHOBHBIX MOHSATHI WU3y4yaeMoro
Marepuasia. TecTOBbIC 3aJaHUsi COCTABJICHBI K KIFOYEBBIM IOHSTHSAM, OCHOBHBIM pa3leliaMm,
B2)KHBIM TEPMUHOJIOTHYECKUM KATETOPHSIM W3Y4aeMOM JUCIUTUTAHBI.

JIn1si OJIrOTOBKH K TECTYy HEOOXOAMMO 3HATh TEPMHHOJIOTHUYCSCKHIA arnapar JUCIUIUINHbI,
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
METO0JOTUYECKUX KAaTETOPHil.

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

B nporecce camocTosTensHON paboThl CTYAECHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAIbHOM YYaCTHH MPEToiaBaTels. 3a/1auu CTyIeHTa BKIIOYAOT paboTy
C KOHCIIEKTaMU JIeKI1i (00paboTka TeKCTa), MOBTOPHOE U3yUeHHE YUeOHBIX MaTepHAaIOB, IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOIHUTEIBHBIX TEM, BHITIOJHEHNE YIeOHO-NCCIIEAOBATEIBCKUX
3aIaHUI U IpYyToe€.

Cucrema OlLl€CHUBaAHUA PE3yJabTATOB oﬁyqenml o JTMCIHMIIJIMHE (MOJIy.]'IlO)

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

OneHuBaHue YpOBHSA Y4e€OHBIX JOCTIXKEHUU, OOYYarOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIIUH.

IIpome:xyTouHasi aTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCYIIeCTBIseTcs B (opme
3ayema ¢ OWeHKOW, TIPU ITOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMH, C(OPMHUPOBAHHBIX TIO
JUCLHUILIINHE.

Jnst olleHWBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH W TPOMEKYTOYHOH aTTeCTaruu
UCTIONB3YETCS IeCATUOAIUIbHAS IIKaJla OLEHUBAHUS, KOTOpash COOTHOCHUTCS C TPaTUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIIMM 00pa30oM, €CiIi HHOE HE YKa3aHO B CHJLTA0yCe NTUCIUILIAHEIL:

JecaTubannbuas IlarudamibHas Oo0mas xapakTepHCTHKA pPe3yabTaTa 00y4eHHus 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 BHUMaHUWE Ha HanOoJiee Ba)KHOM.
YMmeer aHanuM3MpoOBaTh, CPABHHBATh, KJIACCH(HUIIUPOBATS,
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HecsiTubannbuas
OIleHKA

IIaTudanibHan

OILICHKA

Oo0mas xapakTepHCTHKA pPe3yJabTaTa 00y4eHHUs 10
JUCIUIINHE (MOIYJII0)

0000maTh,  KOHKPETH3HPOBAaTH W  CHUCTEMaTHU3HPOBATHh
W3yYCHHBIH MaTepuai, BbBIACTSIS KIIOYEBbIE MOMEHTBHI |
yCTaHaBIIUBasi  NPUYMHHO-CICACTBEHHBIC  CBs3M.  YeTKO
(bopMyNpyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3yIbTAThI
aHAITM30B M JAPYTHX MUCCIEHOBAHUN, a TAK)KE PEIacT CIOXKHBIC
3agaud. CTYJEHT XOPOIIO 3HAKOM C METOAaMH HCCIICIOBaHNUS,
HEOOXOJUMBIMHU JIJIsl TPAKTUYCCKOU JCSATCIBbHOCTH, U YMEET
CBSI3BIBATH TEOPETUYECKUE ACTICKTHI JUCIUILIHHBI (MOIYJIS) C
MPAKTUYECKUMU 3aa4aMH.

Xoporo

Xoporo

CrynaeHT obiafaeT 3HAHUAMH IPEIMETa MOYTH B TOJHOM
o0BbeMe pabodueil TPOrpaMMBl B CAMOCTOSTEIILHO, JIOTHUSCKH
MIOCJIEIOBATEIbHO U BCECTOPOHHE OTBEYAET HA BCE BOMPOCHI,
aKICHTHPYS BHUMaHUE Ha HanOoJsIee 3HaYMMbIX MOMeHTax. OH
yMeeT aHaJIM3WPOBaTh, CPaBHUBATh, KIACCH(PHUIIUPOBATS,
00001maTh,  KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3UPOBATH
U3YYEHHBIH MaTepHa, BBIACISS €ro KIIOYEBBIC ACICKTHI H
yCTaHaBJIMBas MNPUYINHHO-CJICACTBCHHEBIC CBA3H.
DOopMynUpyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3ynbTaThl aHAIU30B M APYTHX HCCICIOBAHUM, a TaKKe
pelraeT CIIOXKHbIe CHTYyallnoHHbIe 3ama4yn. CTYIEHT XOpOIIO
3HAKOM C METOJAMM HCCIEIOBAHUS, HEOOXOTUMBIMHU IS
NPaKTHYECKOW  JMEATENbHOCTH, H  YMEET  CBS3bIBAThH
TECOPETHYECKHUE AaCIEKThl TMpeaMera ¢  MPaAKTHICCKUMH
3a/1a4aMH.

5 Y 10BIIETBOPHUTEIHHO

4 Y 10BNIETBOPUTEIHHO

CryneHT oOiafgaer 0a30BBIMU 3HAHHMSMH 0 JUCIUILIAHE
(MOIlyJHO), HO MCHBITBIBACT TPYAHOCTHU IIPHU CAMOCTOATCIIbHBIX
OTBETaxX W HWCIOJB3YeT HETOYHbIe (HOPMYIHPOBKU. B xone
OTBETOB OH JIONYCKAeT OIIMOKH, KaCcaloIUecs] CyTH BOIIPOCOB.
CryneHT crocoOeH pemnaTh TOJIbKO caMble MPOCTHIC 3a1a9u U
BJaJieeT  JIMIIb ~ MWHUMAIbHBIM  HAOOpOM  METOJOB
WCCIIEIOBAHUS.

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

Aynuropnas padora | 20% 11 AxTuBHas paboTa CTyJeHTa Ha 3aHITUH

IIpoext 30% 4 HUccnenoparennckas paboTa 1Mo AUCHUIUIAHE (MOIYIIIO) U
MPe3eHTALIUS PE3Y/IbTaTOB

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

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

HaIpaBJIE€HHBIM Ha MTPOBEPKY MOTyYEHHBIX 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 cpeaHee 3a momarmrHue 3amaHus + 0,2 X3a4eT ¢ OICHKOW».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 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
IpUMeEpY JUIsl KaKJ0T0:

e CHCTEMA

e JICTKO

e JICKOMITO3HLIHS

e IMEP/PKEHTHOCTb

3aganue 2

BozbMuTe npumMep oHNaiiH-cepBHca (HapuMep, MapKeTILICHC, OHJIAitH-0aHK HITH CEPBHC
JIOCTaBKH ) U:

e BBIJICJIUTE OCHOBHBIE I1OJICCTEMBI;

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

e OMUILIUTE BO3MOXHOCTU IKCTPEHHBIX CUCTEM.

3amanmne 3

CpaBHuTe Tpu BUAa KOHCTPYKLUU: IPEANIpUITHE, pelieHne, cuctema. Ogopmure OTBET B
BujeoTabnuLe (1ieb, ypOBEHb a0CTPAKLIMHU, 30HAa OTBETCTBEHHOCTH, IEKTPHUUECKUE CUTHATIBI).

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 M0>kHO HacTpouTh KOH(pUTypaluio cucteMbl? Onuumre:

e Kakue (paKToOphl BIUSIOT Ha BHIOOD;

e KTO IPUHUMAET PEILICHNUS;

e KaKl€ KOMIIPOMUCCHI OOBIYHO IIPOUCXOMST.

JlomamniHee 3agaHmne

3aganue 1

Onwumute TpeOOBaHUS KU3HEHHOTO IMKJIA!

e aHAJIU3;

o KOMITaHUS,

e TIPUOPUTH3ALINS;

e ynpasieHue uaMeHenusMu. [Ipusenure npumep juist IT-npoexTa.

3aganue 2

Paznenure TpebGoBaHMS Ha MOOWJIBHBIE W HE(QYHKIHMOHAJIbHBIE JJISI  CHUCTEMBI
«OnnaitH-Oubmmotexn». [IpuBenuTe MUHUMYM 5 IPUMEPOB KaXKAOTO THUIIA.

3amanue 3

Bribepute Tpu HedyHKUMOHANBbHBIX TpeOoBaHUS (HampuMmep, MPOU3BOAUTEIBHOCTD,
0€30I1aCHOCTb, IOCTYITHOCTb) U OOBSCHUTE, KaK apPXUTEKTYpa CUCTEMBI MOKET K HUIM OTHOCHUTBCSL.

3ananmue 4

OnwumuTe N3MEHeHHs Ipoliecca YIpaBieHUs TPeOOBaHUSMHU:

e IOYEMY U3MEHEHUS;

e KaK OLIEHUTDH BIHMSHUE U3MEHEHUH;

e KaKHe PUCKHU CYHIECTBYIOT ITPU HEKOHTPOJIUPYEMBIX U3MEHEHUSIX.

3ananue 5 (Bonmpoc Hejmesn)

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 TpeOOBaHHHA

2. Merton c6opa TpeboBanuii uepe3 HaOMoACHIC? OTHOTpadus

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

4. [Tpumep HeQyHKIIMOHATTLHOTO TpeOOBaHMsI? Cucrema rpy3urcs 3a 2 cex

5. Juarpamma B3auMOJICHCTBHSI BO BpEMEHH? Juarpamma nocieaoBaTeIbHOCTH

6. Huarpamma "4to cuctema JenaeT sl oJb3oBaress'? 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? MTPOBEPKH THITOTE3HI

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

12. Koppekrtupytomiee
Ucnpasnenne omubok — 3107 COIIPOBOK/ICHUE

13. | O6uosienue o HoByt0 OC — 3107 AJTanTHBHOE COIIPOBOXKIICHHE

14. | Yro BXOIHUT B TEXJTOKYMEHTAIUIO? API, apxurekrtypa, uHTEpEHChI

IIpuMepHbIe 3aaHUs 1/l CEMHHAPOB

Tema: Paborta ¢ TpedoBaHusAMHI

1. IIpoBeanTe HHTEPBHIO ¢ "MOTB30BaTENEM" (POJIb UTPAET OJHOTPYIITHUK) IO pa3padoTKe
NPUIIOKEHHUS TS 3alMCH Ha IPUEM K Bpady. 3apuKCUpyiTe QYHKIMOHATIbHbIE U

He(DYHKIIMOHAJIbHBIE TPEOOBAHUS.
2. Ucnonb3ys merox MoSCoW, paccTaBbTe PUOPUTETHI AJ1si TpEOOBaHMA K OHJIAH-
Marasusy.
3. Ilpoananusupyiite T3 Ha peanbHOM caiite (Hanpumep, GitHub) u Haiinute npumepsl
IUIOXUX/XOpoIuX (pOpMyIHPOBOK TPEOOBAHUH.

Tema: [IpoekTUpoBaHMe U MOJEJIMPOBAHUE

1. TlocTpoiiTe AMarpaMMy MpereaeHToB A cucTemsl "bubnnoreka": uurarenp,
OuOIMOoTEKaph, AIMUHUACTPATOP.
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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): mmtockl, MEHYCHI, 001aCTH
MIPUMCHCHHUS.

Tema: Peanuzauus cucreMbl

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

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

3. Ilponemonctpupyiite padory ¢ Git: cozmanue BeTku, KoMMHT, 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. Ilpoananmm3upyite oT3bIB mosb3oBatens: "[Ipunoxenne Topmo3ut". Onpenenure, K
KaKOMY THITY COTIPOBOK/ICHHS TO OTHOCHUTCSL.

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

IIpumepHbIe 321aHNS 1 KPUTEPHUHU ONIUCAHUSA 110 MPOEKTY

IIpoekr 1: "Cucrema y4éra cTyAleHTOB B YHHBepcuTere'

e Llean: Pa3paboraTs MOJIENIb CUCTEMBI JUIS YIIPABICHUS JAHHBIMU CTYICHTOB, OIEHKAMU,
MOCEIIAEMOCTHIO.

e JTankl:

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

2. Iloctpoenue auarpamm: use case, DFD, kiaccoB, mociae10BaTeIbHOCTH.

3. Ipoekruporanue 6a3bl nanHbIX (ER-muarpamma).

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

5. Ilnan conpoBoXaeHUS U OOHOBJIEHUH.

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

IIpoexT 2: "Ilpuiosxkenne 1Jisi IIAHUPOBaHUsA Or01xKeTa"

e Ilean: Co3naTh cucteMy Juis yuéra JOXOJO0B U PacXo/l0B.

e Jagaun:

. OnpenenuTtsb MoIb30BaTEILCKUE POJIM U CLIEHAPUHU UCTIOIb30BaHUS.

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

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

. Onucats npouecc peanuzanuu (MVP, cTek TexHonoruit).

. IIpenoxuTh CTpaTeruio CONPOBOKIACHHS: OOHOBIIEHUS, MOIEPKKa, O0yUEHHE.

e PesyabTar: MUHU-TIPOEKT C BU3YaJIbHBIMU MOJEISMU U MTOSICHUTEIbHOU 3aIIUCKON.

O b owpN -

IIpoexT 3: "Cucrema o0paTHO# CBSI3M B KOMIAaHUU"

e Illeab: ABTOMaTH3aIus cOopa U aHaIM3a OT3bIBOB COTPYIHUKOB.

e Ocobennocru:

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

. MogenupoBaHue IpOILIECCOB: OTIPaBKa OMpoca — cOOp OTBETOB — TeHepalus OT4ETA.
. lmarpamMma akTUBHOCTHU U COCTOSIHHI.

. OneHka puCcKOB NP peanu3alui.

. [1nan aganTauuu cucTemsl 01 HOBbIE (POPMATHI OMPOCOB.

o ®opmar: [IpeseHTanus + TEXHUUECKOE ONIMCAHUE.

b wpN -
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Kpurepun onenuBanus:

1. IlonHoTa 3TAMNoB.

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 YK-1
MPUOPUTH3ALUH TPeOOBaHMH 3aKa3yrKa? / CucTeMHBIN
aHaJIu3
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 OIIK-1
3aBUCUMOCTH MEKAY MOAYJISIMH apXUTEKTYPHI? (opueHTHpOBaHH
bie Tpadbl)
5 Ha ocHoBe kakoii TEOpUU pacCUUTHIBACTCS BEPOSTHOCTD Teopus OIIK-1
0e30TKa3HON PabOTHI CHCTEMBI? BEPOSTHOCTEH U
Ha/ICKHOCTH
6 Kaxoii maTemaTndeckuii anmapaT UCTIOIb3YEeTCs IS Bynesa anredpa u OIIK-1
(dopmanuzannn OM3HEC-IPAaBUII U BaTM AN ? JIOTHKa
MPEUKATOB
7 Ha3zoBuTe aNropuTMHUYECKy0 CI0KHOCTh IMTOMCKA O(log n) OIlK-4
3JIeMeHTa B cOanaHcupoBaHHoM uHjekce b/
8 Kakoil nHCTpyMEHT aBTOMAaTH3UPYET NPOLECCH COOPKH, CI/CD naiirnaiin OIIK-4
TeCTUpOBaHMs U pa3BepThiBanus [10? (Jenkins, GitLab
Cl)
9 VYKaXnuTe CTPYKTYpPY JaHHBIX, 00€CIIeYMBAOLIYIO Xerm-rabnuna OIIK-4
OBICTPYIO IIPOBEPKY YHUKAIBHOCTH JICMEHTOB. (HashSet)
10 | Kakoii npuHIHI pa3pab0TKu MUHUMHU3UPYET PUCKH Secure Coding / OIIK-6
BHEJIPEHHUSI YSA3BUMOCTEH Ha dTare KOJUPOBaHuUs? bezomnacnoe
[IPOrpaMMHUPOBaH
ue
11 | Ha3oBuTe CcTpaTeruio BETBICHUS, UCTIONIB3YEMYIO JUIS Git Flow / Trunk OIIK-6
yIpaBlicHUS BEPCUSIMH KOJ/Ia B KOMaHJIE. Based
Development
12 | Kakoii moaxo/1 o3BOJISIET OBICTPO MPOBEPUTDH THIIOTEIY [IporoTunupoBan OIIK-6
uHTEepdeiica mepe moJiHou pa3padboTkoi? ne (Vibecoding /
Wireframes)
13 | Kakas Mozenb MCIONIBb3yeTCsl 171l TPOSKTUPOBAHUS ER-mozens [K-3
CTPYKTYPBI PEISIIIMOHHOTO XPAHMIIHIIA JAHHBIX? (Entity-
Relationship)
14 | Onummre METO MOJEIUPOBAHNS TIOBEICHUS CUCTEMBI Huarpamma [K-3
MIPU Pa3TIMYHBIX COCTOSHUIX OOBEKTA. coctosiHui (State
Machine)
15 Kakoii Bu Mo1eTUpOBAHUS IPUMEHSETCS JJIsl OLICHKU NmurammuonHoe TIK-3
MIPOIYCKHOH CITIOCOOHOCTH I0J] HArPY3KOH? MOJICJINPOBaHNE
(Load Testing)
16 | VkaxuTe METPHUKY, HCIIOIB3YEMYIO JIISl MATEMAaTUIECKON Throughput / [K-3
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OLCHKHN MaCH_ITa6I/IpyeMOCTI/I CHUCTCMBEI.

Latency / RPS

17 | Kakoii popmar foKyMeHTauu 00ecrieYnBacT CUHTE3 TexHnyeckoe YK-1
3HAHWH O CUCTEME JJIsT KOMaHIBI TTOAICPIKKHU? 3aanue /
ApXUTEKTypHOE
OIMCaHNe
18 | Kakoit aaroput™ BeITECHEHHUS JaHHBIX HanOoJIee LRU (Least OIIK-4
oG GhEKTUBEH IS KOIIMPOBAHMS JaCTHIX 3aIIPOCOB? Recently Used)
19 VYKaxXuTe ypoBEeHb TECTUPOBAHHUS, TPOBEPSIOLINIA MopynsHOE OIIK-6
KOPPEKTHOCTh pabOThI OTIENBHBIX (YHKINH KOJa. TECTHPOBaHHE
(Unit Testing)
20 | Kakoii MeToa IpUMEHSETCS ISl IPOTHO3MPOBAaHMs pocTa | MareMaruyeckoe IK-3
3aTpaT HHQPACTPYKTYPhI IPU MacIITA0MPOBAHUH? MOJICIIUPOBAHNE
3arpart (Cost
Modeling)
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