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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PaGouas nmporpamma nucuuruinHbl (Moayiisi) «IIpomelnuieHHas pa3paboTKa» COCTaBlIeHA B
COOTBETCTBUHM C (pellepalbHBIM T'OCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM BBICIIETO
oOpa3oBaHus — MaructpaTtypa no Hanpasienuto 02.04.01 MaTemaTnka 1 KOMIIBIOTEPHBIC HAYKH,
npodwis YpaBieHHe KOMaHAaMU pa3padOTKU, YTBEPKICHHBIN MPHUKa30M MUHUCTEPCTBA HAYKU
u BhIciiero oopa3zoBanus Poccuiickoit @enepanuu Ne 810 ot 23.08.2017 rona.

Uzyuenne  nmucuurumbbl  (Moxynsi)  «[IpombinuieHHas — pa3paboTka» — MO3BOJISET
chopMUpOBaTh CUCTEMHbIC 3HAHUS U MPAKTUYECKUE HABBIKM, HEOOXOIUMBIEC IJI1 y4acTHs B
COBPEMEHHBIX MPOMBIIUICHHBIX Mpoleccax pa3padOTKH MPOTrPpaMMHOIO  OOecreueHusl.
JucuuminHa (MOAYJb) OPUEHTHpPOBAaHA Ha MOHMMAHHUE IPUHIMIIOB IOCTPOEHUS HAIEKHOU
UHPPACTPYKTYpPHI, HCIOJB30BaHUS OOJIAYHBIX PECYpCcOB, KOHTEHHEpHM3alMW, a TaKkKe Ha
npuMeHeHne aydmux DevOps-pakTUK B YCIOBUSX KOMaHIHONM M aBTOMAaTU3UPOBAHHOMN
pa3paboTKHu.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosmas nucuurimaa (MOAyib) BKIIOUYEHA B YU€OHBII TUIaH IO IPOrpaMMe MOATOTOBKU
maructpatypsl no HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
VYnpasnenue KkoMaHaaMu pa3pabOTKH U BXOAHUT B 00s13aTenbHyl0 yacTh bioka 1. Jucuumimnna
(MOmyIb) JOCTYITHA K M3y4YeHuIo Ha 1 Kypce Bo 2 ceMecTpe.

Hesab u3ydyeHuss AUCUMIUIUHBI (MOAYJIA): MOATOTOBUTH OOydarommxcs K 3(pQeKTuBHOM
paboTe B YCIOBUSX NPOMBINUIEHHOW pa3pabotku I1O, Bkitouyass HMCMONb30BaHUE OOIAYHBIX
TEXHOJIOTHI, KOHTEIHEpU3aLli1, CHCTEM HENPEPBIBHOM MHTErPAlliU U Pa3BEPTHIBAHUS, a TAKKE K
HACTPOMKEe U aHaIU3y MH(PPACTPYKTYpPbl HA OCHOBE COBPEMEHHBIX OTPACIEBBIX CTAHIAPTOB.

3agaun n3y4eHust IMCHUILIHHBI (MOAYJISA):

— H3Y4YUTh BUJBI OOJAYHBIX PECYPCOB M PAIMUUS MEXKIY MOJENSAMH JOCTaBKH MU
passepteiBanus 110;

— OCBOMTb MPHHLMUIBI TOCTPOSHUS HAAEKHOM 1 MaciiTabupyeMoit HHPPaCTPyKTypHI;

— HAy4MThCs paboOTaTh C KOHTEHHEpaMu M oOpa3zamu, BKJIIOYAs MYJIbTUCTAAUNHHBIC
cOOpKH;

— OCBOUTb MHCTPYMEHTHl  Pa3BepThIBaHUS MyTaOelbHOM W  HMMMyTaOenbHOU
UHQPPACTPYKTYPBI;

— pa3BUTh HaBBIKM aHalM3a U MpuUMEeHeHus Jaydmmx DevOps-npakTtuk —ams
ONTUMHU3ALIUH [IPOLIECCOB Pa3pabOTKH.

B pe3yabTare 0CBOCHUSI AUCHMIIMHBI (MOAYJIs1) 00Y4AIOIIUIICS 10JIKEH::

3Hamy:

— BUAbl OOJAaYHBIX PpECYpPCOB U pa3iMuusi MEXIy CIOCOO0aMH JOCTaBKH U
pasBepteiBanus 110;

— OCHOBHBIE TapaHTUN 00eCIIeUeHUs HAZIeKHON HH(PPACTPYKTYPHI,

— KaTeropus3allMi0  PEecypcoB Ui pa3BOpayMBaHUsA  KOHTEHHEPU3UPYEMOU
UHPPACTPYKTYPBHI.

ymembp:

— paboTaTh ¢ MHCTPYMEHTaMH KOHTEWHepH3alluu, coOuparh 00pa3bl M 3aIlycKaTh
KOHTEHMHEPBI C pa3IMYHbIMU IIapaMETpaMHM U MCIIOJIb30BaTh CIIOXHBIE CLIEHApUH,
TaKue KaKk MyJIbTHCTaIuiHbIe COOpPKY,
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— IPUMEHATh MHCTPYMEHTBI Ul Pa3BEpPTHIBAHUS MYTAOEIbHOM M HMMMYyTaOenbHOU
UH(PACTPYKTYpHI;

— aHAJIM3MPOBATh OTYETHI JIy4LIMX devops-NPAKTUK M MPUMEHSATh UX JUIA YIy4LIeHUsS
HPOLIECCOB Pa3pabOTKH.

enaoemp:

— HaBBIKOM BBITPYXaTh apTedakTsl cOOpPKH MPOEKTOB, BKIouas oOpaszbl Docker u
pe3ysbTaThl TECTUPOBAHMSA, W XPAHUTh CEKPEThl B CHCTEMax HENpepbIBHON
UHTErpaLuy,

— HaBBIKOM HACTPauBaTh OKPY)KEHUE Pa3pabOTUMKA MPOCTOTO U CPEIHETO YPOBHSI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YI€OHBIX 3aHATHI B (DOpME KOHTAKTHOU PabOTHI O0YUArOMIMXCS C MeAarorndyeCKuMu
paboTHUKaMu YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUarOIIUXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMIIETeHIIMH Pe3yJbTATOB 00y4eHHsI 10
AucCHHIJINHE (MOIYJIIO)
VK-6. Crioco0eH onpeaeiaTs U VK-6.1. 3HaeT OCHOBHBIE METOIbI
pean30BBIBATh TPHOPUTETHI CaMOOIICHKH M aHAJIN3a CBOEH
COOCTBEHHOH JIESITETTLHOCTH JESITENbHOCTH, a TaKXKe
CIIocoOFbI ee TIPUHIIATIBI YIPABICHHUS
COBEPIIICHCTBOBAHUS Ha OCHOBE BpEMEHEM H I[eJIeToIar aHus
CaMOOLICHKHU VK-6.2. YMeeT cTaBUTh peanuCTU4HbIE U

AOCTHXXUMBIC LICIIU, OIPCACIIATH
MIPUOPUTETHL B CBOEH
JIeATEIILHOCTH, a TaKKe
pa3pabaTbiBaTh U BHEAPATH
TUTAHBI IO COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB U KOMITCTECHIII
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

VK-6.3. NwmeeT mpakTuvecKkuii OMbIT
MIPUMEHEHHUST METO/IOB
CaMOOLICHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4aCTHUC B TPCHUHIaX,
CeMHMHapaXx U MPOEeKTaXx,
HalpaBJIeHHbBIX HA pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
podecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
HCCIIeZIOBATh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKHe MOJICITH B METO/IbI, UCTIONIb3yEeMbIC B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEPIIIEHCTBOBATh U CTaTHCTHYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUHU U METOJIBI nuddepeHInanbHbIe YpaBHEHNUS

Y YHCJICHHBIE METO/IBI, a TAK)Ke
COBPEMEHHBIE IOAXOBI K
VICCIIEZIOBAHUIO U aHAITU3Y
JTAHHBIX

OIIK-2.2. VYMeer pazpabarbIBaTh U
a/1anITUPOBaTh MATEMaTHUECKHE
MOJIENH JIJTSl pEIICHUS
KOHKpPETHBIX Tpo0eM B
€CTECTBEHHBIX HayKax,
MIPOBOJIUTH UX aHAJH3 U
BepuduUKaIuio, a TakxKe
HHTEPIPETUPOBATH MOTYYEeHHBIE
pe3yIabTATHI B KOHTEKCTE
HAYYHBIX MCCIIE/IOBaHUM
OIIK-2.3. NmeeT npakTU4ecKUid ONBIT
CO3JIaHHA U UCCIICAOBAHUS
MaTeMaTHYECKHX MoJiesiel B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOYAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JeSITeTIbHOCTH, GOPMYITHPOBATh
Pe3yIbTaT, YBUACTD CIICACTBHUS
MOJTYYEeHHOTO pe3yNbTara

[K-3.1.

3HaeT OCHOBHBIC IIPUHITUIIBI U
METOJIbI pEeIeHUS 3a7a4

PO ECCHOHATTEHOM
JIESTSIILHOCTH, & TAKXKE CIIOCOOBI
(hopmynupoBaHUs U
MpeCTaBIICHUS PE3yIbTATOB,
BKJIFOUAsl aHAJIU3 TIOCIICICTBUN 1
WX 3HAYUMOCTh B KOHTEKCTE
MIPOESKTA

[1K-3.2.

YMeeT NpuMeHsITh
MaTeMaTU4YECKue 1
KOMIIbIOTEPHBIE METOIBI JIS
peLIeHUsT KOHKPETHBIX 3a]1a4,
(hopMyJIMpOBaThH YETKHUE U
000CHOBaHHBIE PE3yJIbTATHI, a
TaK)Ke aHaJIU3UPOBaTh UX
MOCJIEACTBUS JUIA JabHEHUIITNX
JICUCTBUI U pPEUIEHUN

[1K-3.3.

HNmeet npakTUYECKU OIBIT B
pemeHny npodeccHoHaIbHbBIX
3aja4, BKJIIOYas y4acTUe B
IIPOCKTAax, rac GLIJ'H/I TITOJTy4YCHBI
pe3yabTaThl U
IMpOoaHAJIN3NPOBAaHBI NX
CIIEACTBHUSI, YTO CITOCOOCTBOBATIO
MPUHATHIO 000CHOBAHHBIX
peuieHuit
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, aKaeMHYeCKHE YAChI
m/m HaumeHnoBaHue Qunas dopua TKY
azfaesa AN CIHUTLIMHBI Ayauropnas pabora 7
pasjiea Auci Jexuun CeMuHapbl CamocrosTe (rexyuumii
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JIbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Devops: 0CHOBHBIE 3 3 14 Jomarume
MPAKTUKH 3a1aHus
2 Tectuposanue 110 4 4 16 Jomarniaue
3aJIaHus
3 CucTeMsl yripaBleHHS 3 3 14 Jlomaraue
KOH(Urypanuei 3a1aHus
4 OO0a4HbIC CePBUCHI 3 3 14 Jomarniaue
3aJ1aHHs
5 HenpepriBaOE 5 5 20 Jomarnrane
pa3BepPThIBAHUE 3aJaHUs
6 Cucrema opkecTpamuu 5 5 20 Jomarniaue
Kubernetes 3aJaHUS
7 HabmronaeMocTh 4 4 16 Jlomannue
(Observability) 3a1aHus
8 GitOps 3 3 14 Jlomariaue
3aJ1aHus
3auem c ouenkoi 2
Hmozo: 30 30 2 128
O6vem oucyuniunst (Mo0y/s) 190
(6 ak. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)

4. CopepxxaHue IMCUUILTHHBI (MOTYJIs)

Neni/m HaumenoBanme pasgesa

JMCHMIJIMHBI (MO1YJIs1)

ConepxxaHue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM

1 Devops: OCHOBHbIC TIPAKTUKH

Devops B mmpokoM U y3KOM cMbICie ciioBa. [latTepHs! u
aHTHUIATTEPHBI devops

2 Tectuposanune I10

OCHOBBI TECTUPOBaHUS, MMPAMH/IA TECTUPOBAHUS: HU3IIINE YPOBHU
[Mupamua TecTUpoBaHUS: BhICIIME ypOBHH. PaspaboTka depe3
tectupoBanue (Test Driven Development), TectupoBanue

UHPPACTYKTYPbI

3 CucTeMsbl ynpaBieHHUS
KoH(HTypalue

Cuctemsl ynpasineHus KoHpurypanuu: push u pull-cucremsr.
Kondurypanus Ansible

4 OO01auHbIe CEPBUCHI

00630p 00:1a4HBIX TIATGOPM U OTIMYHSI OT POBAKWIEPOB CEPBEPOB.
Buap! noctyna kK 06JauHON HHQPACTPYKTYpE

5 HenpepriBHOE pazBepThIBaHUE

HenpepriBras Murterpanus (Continous Integration). Gitlab CI/Github
Actions/Jenkins: ocHOBHbIE TIOHSTHSI. HacTpoiika areHToB.
HemnpepoiBaas qocraBka (Continous Delivery) / neripepbiBaOE
pasBeptriBane Continous Deployment (Continous Deployment) Ha
npumepe Gitlab CI/Github Actions. XpaneHue ceKpeTHBIX JaHHBIX B
CI/CD cucremax
Continous Deployment. Terraform xak HHCTPyMEHT pa3BepTHIBAaHHS.
Hactpoiika uagpactpykrypsl Kubernetes
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Cucrema opkecTparuu
Kubernetes

Kubernetes: oT KOHTEITHEPOB 10 BBIXO/Ia B CETh

Kubernetes: MmacmTabupoBanue Harpy3ku U paboTta ¢ ceKpeTamMu
Kubernetes: BbInonHeHrEe (POHOBBIX 3a/1a4

Kubernetes: BepcuonupoBanue u kactomusanus. OpenShift kak
Service Mesh

Ha6mromaemocts (Observability)

Monitoring (Mouuropusr) kak ctonb Observability. Bunbr MmeTpuxk,
Pull u Push cucremsr c6opa MeTpuk
Hat6momaemocts (Observability): Logging u Tracing

GitOps

GitOps xak mpumep Pull Deployment (pa3BepTsIBaHUS IO TIPUHITUITY
pull). Konnertmst Operator (arenra-omneparopa), ArgoCD
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnaplii cTyneHT B TeYeHHME BCEro Imepuoja OOY4YEeHHs MONydaeT WHAMBHUIYATbHBIH
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnognas numepamypa:

1. Meitep bac, Xoxmreitn Jlopun, Mo3zep Pene. 3anyckaem Ansible. IIpocroit cioco0
aBTOMATH3aIlUU YIPABICHUs KOH(UTYpalUsIMH U pa3BepThiBaHHEeM mpuiokenuit. 2023 - JIMK
ITpecc, 484 c. https://znanium.ru/catalog/document?id=484305.

2. IlmBorro XKromben, bpasun bBpaitan. 3amyckaem Prometheus. MonuTopuHr
UHOPACTPYKTYPHI u IPUIIOKEHUH. 2023 - JAMK I[pecc, 494 c.

https://znanium.ru/catalog/document?id=462933.
3. Cmapt JIxxon ®epriocon, Momnak fu - BDD B aeiictun - JIMK Ilpecc, 2023 r., 554

c.https://znanium.ru/catalog/document?id=462885.

4. Aande Maypucuo - DpdheKkTHBHOE TeCTHPOBAHUE MPOoTrpaMMHOro obecrieuenus - JIMK
ITpecc, 2023, 370 c. https://znanium.ru/catalog/document?id=435644.

5. Besac Jlxeii, JlaB Kpuc - Kubernetes usnyrpu - JIMK IIpecc, 2023, 380 c.
https://znanium.ru/catalog/document?id=435613.

Jononnumenvnan numepamypa:

1. TIu3 Duapro - AktuBHoe BbisiBieHHe yrpo3 c¢ Elastic Stack. I[loctpoenune HanexHoOro
cTeka 0e30macHOCTHU: MpeoTBpalleHe, ooHapyxenue u onosemenue - JIMK Ilpecc, 2022, 326
c. https://znanium.ru/catalog/document?id=435594.

2. bananoB AntoH Hukonaesuu - Ilorpyxenue B oGiaunble TexHoJoruu. OT OCHOB 10
npakTuky - Marepmenuarop, 2025, 117 c. https://znanium.ru/catalog/document?id=475389.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPAaBUJIaM U HOPMaM M 00ECIIeYMBAIOIIEH IPOBEIEHUE BCEX
BUOB JHUCIUIUIMHAPHOW W MEXIUCIUIUTMHAPHONW TIOATOTOBKH, IPAKTHUYECKOW W HAaydHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, NPeayCMOTPEHHBIX YU€OHbBIM IIJIaHOM.

[Tomerenusi, KOTOpbIE MPEACTABIAIOT COO0M yueOHbIE ayIUTOPUH ISl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U MIPOMEKYTOUYHON aTTECTAlluH, a TaKXKe
MIOMEIICHUS IS CAMOCTOSATENBHON paObOTHl M TOMEIICHUS ISl XpaHEHHS U MPO(UITAKTHIECKOTO
obcmyxuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
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https://znanium.ru/catalog/document?id=484305
https://znanium.ru/catalog/document?id=462933
https://znanium.ru/catalog/document?id=462885
https://znanium.ru/catalog/document?id=435644#headers
https://znanium.ru/catalog/document?id=435613
https://znanium.ru/catalog/document?id=435594
https://znanium.ru/catalog/document?id=475389.

MeOENNbI0 U TEXHUYECKHUMH CpPEJCTBAaMU OOYUYEHUS, CIY)KAIIMMH JIJIsi TIPEICTaBICHUs yIeOHOH
uHpopManuu OOJIBIION ayTUTOPHH.

W3ydeHne AUCIUILTUHBI (MOTYJIs1) 00ECTIeunBaeTCsl B yUEOHBIX ayIUTOPUSIX, OCHAIIICHHBIX

— CTOJIAMU U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUYECKUMH KaJIbKYJISITOPAMU;

— CHEeIUAIM3UPOBAHHBIM 000pYIOBaHUEM, BKITIOYAs IEMOHCTPAITMOHHOE 000PY/I0BaHHE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
Il MCHOJIb30BAaHUSI MHBAJWJIAMH W JIMLIAMU C OTPAHUYECHHBIMH BO3MOXHOCTSMHU 3I0pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJAKIIOUCHUS K cetu «MHTEpHET» U
obecrieueHUEeM  JOCTyNa B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHuBepcurera.

OOyyarommMcst TPEIOCTaBIAETCS MAOCTYN (B TOM 4YHCIE YIOAlICHHBIH) K pecypcam
MH(OPMaILIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHUCJIC AJICKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NPO(ECCHOHATBHBIM 0a3zaM
JTAHHBIX ¥ HH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HaumenoBanme noprania Cceblika
(u3nanus, Kypca, 10KyMeHTa)
1. | Hayunas snektponnas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
oubnoreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHeli calT MUHHCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BhICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbhbii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. | Mudopmannonnas cucrema "Exnnoe okno noctymna | http://window.edu.ru/

K 00pa3oBaTesibHBIM pecypcam”

7. Enunast komnekius udpoBbix 00pa3oBaTebHBIX http://school-collection.edu.ru/

pecypcos
8. | ®enepanbHblii IEHTP HHOOPMALTUOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHbIX PECYPCOB

[lepeuenp WHGOPMAIMOHHBIX TEXHOJIOTUH, MCIOJIB3YEMbIX IIPU  OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble MpodeccuoHambHble 0a3bl  JaHHBIX U
MH(OpPMaILMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIponsBoacTBO JInnen3snonnoe / cB000IHO
pacnpocTpaHsieMoe

OnepanuoHHbIE CUCTEMBI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLIEH3UOHHOE
Server)
BbpaysepbI:
SAunnexc.bpayzep OTEYECTBEHHOE CcBOOOJTHO pacpoCTpaHsIeMOe
Google Chrome 3apyOexxHOe CBOOOHO pacIpoCTpaHsIEeMOe

Od¢ucHble NPUIOKEHUA:
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Microsoft Imagine (Visio, OneNote) | zapybexHoe JIUIIEH3UOHHOE
TeXstudio 3apyOekHOE CBOOOHO pacIpOCTpaHsIEMOe
Adobe Acrobat Reader 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE

IIporpammHoe oGecnieyeHue I IVIAHHPOBAHUSA M YY€Ta BpeMEHM:

Toggle app | 3apyOexKHOE ‘ CBOOOHO PaCIpOCTpaHsAEMOE
CucreMbl ynpaBJieHHsI TPOEeKTAMM:

Microsoft Imagine (Project) | sapy6esoe | muuensuonnoe

Cucrembl ynpapjieHus1 6a3aMH JaHHbIX:

Microsoft Imagine (SQL Server) | 3apyOexHoe ‘ JUIEH3UOHHOE

Cucremsl pe3epBHoro konupoanusi (backup):

Acronis Backup Advanced for 3apy0exHOe JIMIEH3HOHHOE

HyperV

CnipaBoYHO-NPaBOBbIE CHCTEMbI:

Koncynbrantllinoc: cripaBoyHO- OTEYECTBEHHOE JHMIECH3HOHHOE

MpaBoBas CUCTEMa

CpeacTBa aHTUBUPYCHOM 321U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIHLIEH3UOHHOE

ousneca CranmapTHbId Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexxHOe CBOOOIHO pacIpoCcTpaHsIeMoe
Robotic Operating System 3apyOexHoe CBOOO/THO PACIPOCTPAHIEMOE
CopelliaSim 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apybexHOe CBOOOJIHO pacrpocTpaHseMoe
IMakeThl MPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOexxHOe CBOOOIHO pacIpocTpaHsieMoe
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHseMoe

Cucrembl ynpasjieHusi onoanorpaguyeckoii uHpopmanmeii:

Zotero ‘ 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE

CepBHCBI B CITYXKOBI:

Bind 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAECMOE

Docker 3apyOekHOE CBOOOHO PaCIPOCTPaHAECMOE

7. MeToanueckue 1 OlleHOYHbIE MATEPHAJIbI
MeToan4yeckue yKasaHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOLYJIs1)

B npouecce uzyuenust aucuuiuinHel (Moayisi) «IIpoMblnuieHHas pa3paboTKa» B paMKax
TEKYILLEr0 KOHTPOJIS YCIIEBAEMOCTH HCIIONB3YIOTCS TaKue BUABI Y4eOHON pabOThl, KaK JIEKLUH,
CEeMMHApbl, JIOMAlIHHE 3aJaHMsi, a TaKXkKe pa3IUuyHble BHUABI CAMOCTOSTEIBHONH pPabOOTHI
oOyyaromuxcst IO 3aJaHHI0 [PerojaBaTelsis, HalpaBleHHblE Ha pPa3BUTHE HAaBBIKOB
npoecCHOHANBbHOM JIEKCUKHU, 3aKpEIUIeHnEe MPAaKTUYECKUX Mpo(decCHOoHaNbHBIX KOMIETEHIUH,
MOOUIPEHNE UHULIUATHB.

Jlexyus — CHCTEMAaTHYECKOE, IIOCIEJOBATEIBHOE, MOHOJOIMUYECKOE  H3JI0KEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuilo, TEOPETUYECKOTr0 XapaKTepa.
B mpouecce nexknuil peKOMeHIyeTcsi BECTH KOHCHEKT JIEKIHI: KpaTko U CXeMaTU4YHO
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(UKCUPOBATh OCHOBHBIC WICH, BHIBOJBI M OOOOIICHUS JICKIIMW; BBIIEIATH BaXKHBIC MBICIIH,
KIIFOYCBLIC CJIOBA W TCPMUHBI. HGOGXOI[I/IMO OTMCTUTL BOIIPOCHI HJIM MATCpHaJIbl, KOTOPLIC
BBI3BIBAIOT 3aTPYIHEHHS, U MOMBITATHCS HANTH OTBETHI B PEKOMEHIOBaHHOM nuTeparype. Eciu
pa3oOparbCsi B Marepuayne He yIaercs, cieAayeT chopMyiaMpoBaTh BOIPOC U 33JaTh €ro
NPEIo/IaBaTeI0 Ha KOHCYJIBTAI[MH UK BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSATHSL.

Cemunap — 310 (hopMa y4eOHOI NeATETbHOCTH, MPOBOANMAs B YUeOHOM 3aBEACHUU O]
PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO YYacTBYIOT B OOCYXAEHUSX,
NPaKTUYECKHX 3aIaHUSAX U IPYTUX (popMax B3aMMOACHCTBHSL.

Jlia ycriemHoW NOArOTOBKH K CEMUHAPY PEKOMEHAYETCS 3apaHee O3HAKOMUTHCSA C TEMOU
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATh B
oOcyxnenun. Taxke M0Je3HO MOATOTOBUTH BOIPOCHI U MJIEH AJI OOCYKIECHHUS, YTO MTOMOXKET
[1y0’Ke IIOHATh MaTepUal U MPOJIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Homawnee 3a0anue — HaboOp 3a7a4 IO TeMaM HeJleJH.

[Ipu pabore Ham AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PekoMeHyeTcss pa3douBaTh 3aaHUs Ha JTarbl, YTOObI
n30exaTh Teperpy3kd M JIydille YCBOUTh MaTepHall, WCIOJIb30BaTh Pa3IU4YHbICE HCTOYHHKHU
uH(pOopMalnK, BKII0Yas y4eOHUKH U OHJIAaH-PECypChl, AJi 0oJiee rTyOOKOro MOHUMAaHUSI TEMBI.

Camocmosmenvruass paboma — paboTa CTYJEHTOB, HAIpaBl€HHAs Ha YINIYOJEHHOE
W3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YUYECOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosiTenbHOM pabOThI CTYIEHTHI B3aUMOJCHCTBYIOT C PEKOMEHJOBAHHBIMU
MaTepuaiaMy MPU MUHUMAIILHOM yYacCTHH MpenojiaBates. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMH JieKIui (00paboTka TeKcTa), IOBTOPHOE M3YUeHHE YUeOHBIX MAaTepHAIIOB TUIAHOB
M TE3UCOB OTBCTOB, U3YUCHUC NOMOJHUTCIBHBIX TCM, BBIIIOJHCHUC y‘Ie6HO-I/ICCJI€I[0BaTeJII>CKI/IX
3aJJaHUI U IPYTOE.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOI[y.]'lIO)

Kpurepun nosyyeHusi ypoBHsl M OLleHUBAHUSA CPOPMHPOBAHHOCTH KOMIIETCHUMH 110
aucuuminHe (Moay./o) «IIpomeinieHHast pazpadorka»

OneHuBaHue ypOBHsI y4EOHBIX JTOCTHMKEHUH OOy4aroIMXCs MO JUCHUIUIMHE (MOJYJIIO)
OCYLIECTBIAETCSA B BUJAE TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOU aTTECTALUH.

IIpomeskyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJYJIO) OCYIIECTBIsIeTCs B (opme
3auema ¢ OYeHKOU, TIPU HTOM TPOBOJUTCSA OLIEHKA KOMIETEHIH, Cc(HOPMUPOBAHHBIX IO
JUCHUITIINHE.

Jnst olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M TMPOMEXYTOYHOW aTTeCTaluu
WCIIONIB3YETCS JICCATHOAIbHAS IIKaJIa OIEHWBAHMS, KOTOpas COOTHOCUTCS C TPaJAWIIMOHHOU
nATHOATUTPHON IITKAJION CIIEAYIOIIMM 00pa3oM, €ClId MHOE He YKa3aHO B CHIIIa0yce AUCITUTUTHHBI:

JecarubannbHas IlarubamibHas OO0mas xapakTepHCTHKA pe3yJbTaTa 00y4eHus! 1o
OlleHKAa OllEHKA JucUMMInHe (MOXYJIIO0)
10 OT1innyHO CTyaeHT TONHOCTHIO BIIaJIeeT 3HAHWUSAMH, H3JIOKCHHBIMU B
9 OTIUYHO paboueil TporpamMme, W TIIYOOKO OCMBICISCT TUCITUIUIHHY
) OTIM9HO (Moysp). OH CAaMOCTOSATENBHO U JIOTUYECKH ITOCIICIIOBATEIHHO
OTBEUAET Ha BCE BOIIPOCHI, aKIICHTUPYS BHUMaHHUE Ha Haubosee
Ba)KHOM. Vmeer aHaJIN3UPOBATH, CpaBHUBATH,
KJIACCU(UIMPOBAaTh,  0000maTh,  KOHKPETU3UPOBaTh U
CHUCTEMAaTU3UPOBAThH W3Yy4YCHHBIN Marepuan, BBIACISAS
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JecaTubannbHas IlarubamibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILINHE (MOLYJII0)

KIIOYEBblE  MOMEHTBI W YCTaHaBIMBas  IPUYUHHO-
ciencTBeHHbIe CBA3U. UeTko (GopMynupyeT OTBETHI, YBEPEHHO
UHTEPIpPETUpPYET  pe3yibTaThl  aHAIW30B U JPYTUX
UCCIICIOBAaHUM, a TaKKe peuraeT ciokHble 3afgaud. CTyneHT
XOpOIIO 3HAKOM C METOJaMH HCCIENOBAaHUS, HEOOXOAUMBIMU
JUISL  TIPAKTUYECKOM JeATENbHOCTH, W YMEET CBS3bIBaTh
TEOPETUYECKUE  acleKThl  AMCUUIUIMHBI  (MOOYJIsI) €
MPAaKTUYECKUMHU 3aJauaMH.

7 Xoporto CryneHT oOmamaer 3HAHWAMH MpeIMeTa MOYTH B IOIHOM

6 Xopomo o0beMe paboueil MporpaMMbl M CAMOCTOSITEIIEHO, JTOTHYECKU
MOCJIETIOBATEIHHO U BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,
aKIIEeHTUPYS BHUMaHIe Ha HarOolee 3HaYMMBbIX MOMeHTax. OH
yMeeT aHaIM3WpOBaTh, CpPaBHUBAThH, KIACCU(PHUIIPOBATH,
0000maTh, KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3UPOBATH
M3YYCHHBIA MaTepHall, BBIACISA €ro KIIIOYEBhIC ACIEKTHl U
yCTaHaBIMBAs MIPUYHUHHO-CIICJICTBEHHEIE CBSI3U.
DopMynHpyeT CBOM OTBETHI, YBEPEHHO HMHTEPIPETHPYET
pe3ynbTaThl aHATU30B U JPYTUX HCCICIOBaHUM, a TaKke
pelIaeT CIOKHBIE CUTYaIlMOHHBIe 3amadd. CTyIeHT XOpOoIIo
3HAKOM C METOJaMH HCCIEOBaHUs, HEOOXOIMMBIMH IS
MPaKTUYECKONH  NEATENBHOCTH, W  yMEEeT  CBS3bIBATh
TEOPETHUYECKHE acCIMeKThl TpeAMeTa C TMPAKTUICCKIMU

3aJavaMU.
5 YnoenetBoputensHo| CTymeHT oOmamaeT Oa30BBIMHA 3HAHUSMH I10 IUCIUTUIAHE
4 Y 10BJIETBOPHUTEITHHO (MOJIyJ1r0), HO UCTIBITBIBAET TPYTHOCTH MPH CAMOCTOSTEIIBHBIX

OTBETax M HWCHOJb3YyeT HETO4Hble (OpMYIHPOBKUA. B xone
OTBETOB OH JIOMYCKAaeT OMMHOKH, KACAIOIINECS CyTH BOMTPOCOB.
CryneHT croco0eH pemnaTh TOJIbKO caMble MPOCTHIC 3a7a9u U
BJIaaccT JINIIb MHWHUMAJIbHBIM Ha60pOM METOA0B

HCCIIENOBAHUS.

3 He cnan CryneHT He oBIajen 00s3aTeTbHBIM MUHUMYMOM 3HaHUH TI0

2 He cnan MpeIMeTy U HE MOXKET OTBETHTh Ha BOIPOCHI, JAXE eCid

1 He cran MpernoaBaTeNb  3a/JaeT  JIONMOJHUTEIBHBIC  HABOJISIINE
BOTIPOCHI.

Huctunmuna (Monynb) «[IpombiiiieHHass pa3pabOTKa» OIEHUBACTCS  CIEAYIOIIMM
obpazoM:

AKTHBHOCTH Bec | KoanuecTBo Onucanne
Jlomamuwue 3aganus | 70% 7 Ha6op 3amad o remam Henenn
3a4er c OIEHKOM 30% 1 IMuceMeHHast WM yCTHasE paboTa HaJl 3a1aHUeM,

HaIpaBJICHHBIM Ha MTPOBEPKY MOTYYSHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIHILTHHE (MOYJITIO)

@opmyJia pacyéTa UTOrOBOM OLEHKH MO AucHMILINHEe (Moay/o) «IIpomblnuieHHas
pa3paborka»: «0,7 X cpeqHee 3a nomamrHue 3aganus + 0,3 X 3a4eT ¢ OIEHKON».
Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIMUXCS 110 JMCHHUIINHE (MOLYJII0)
IIpumepHbIe JOMaNIHUE 3aIaHUS

JMomamnee 3axanue 1. Hacrpoiika CI/CD u TectupoBanue
1. Co3paiiTe peno3uTopHii ¢ MpocThIM MpuiokeHueM (Hanpumep, Flask mim Express).
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2. HamummTe unit- 1 integration-TecTsl 1JIsi OCHOBHOTO (DYHKIIMOHAJIA.
3. Hactpoiite Cl-naiinnaitn B GitHub Actions nnu GitLab CI:
o CoOopka
e 3amyck TeCTOB
o IloxpsiTHE KOA
4. Peamusyiite TDD: moGaBbTe HOBBIM SHIMOUHT 4Yepe3 MHKJI: TECT — pealu3arus —
IIPOBEpPKa.
5. Odopmute OTUET: CKPUHIIOTHI MAKIUIAHA, Pe3YyIbTaThl TECTOB, BHIBOIDI.

JlomamHee 3a1anne 2. YnpapjieHne KoH(purypanuei u o6;1a4nas nHppacTpykTypa
1. VYcranoswure u HacTpoiite Ansible.
2. Hamummre mneiiOyk as:
o VYcranoBku Nginx Ha yaanéHHBINA cepBep
o Konupopanus koHpurypaunoHsoro daiina
e 3amycka ciayXObl
3. PasBepHuTe BUPTYyallbHYIO MalllMHy Ha obnavyHoi miardopme (Hanpumep, Yandex Cloud
i AWS EC2).
4. TlpumenuTte mieiOyk yepe3 Ansible.
5. Odopmure README: nuncTpyKIIus 110 3a11yCKy, ONUCAHUE CTPYKTYPBHI.

JNomamnee 3aganue 3. Kubernetes u GitOps
1. Paseepnure knacrep Kubernetes (Minikube, Kind unu B o6ake).
2. Hanummre Manudects! uisi pa3BepThIBAHUS IPUIIOKECHUS
o Deployment
e Service (ClusterIP u LoadBalancer)
o Ingress (onuuoHaIbHO)
e ConfigMap u Secret
3. Hactpoiite macmrabuposanune (HPA) mo CPU.

&

VYcranoBure ArgoCD, cBsoxute ¢ Git-penozutopuem — peanusyire GitOps-nmoaxo.
5. OmnuuuTe: Kak u3MeHeHus B Git pUBOJAT K OOHOBIIEHHUIO B KJIaCTEPE.

3apaHus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)

Ne 3ananue OtBer Komnerenuus

n/n

1. VYkaxure, Kakas IPaKTUKa MPEANnoaraet HenpepsiBHoe IK-3
aBTOMATHYECKOE PAa3BEPTHIBAHNE KaXKI0TO pa3BepTHIBaHHUE
ycnemrHoro 6miaa B production-cpery (Continuous Deployment)

2. Hanumnre, kak Ha3bIBaeTCs MOAXOM, IPU Pazpabotka uepes OIIK-2
KOTOpPOM TECTHI MUIIYTCS A0 pealn3aliy Koaa tectupoBanue (TDD)

3. YKaxuTe, KaKOW YPOBEHb MUPAMUIBI Huzmmit yposens (unit- I1K-3
TECTHUPOBAHHS BKJIIOYAET MOIYJIbHbIE TECTHI TECTBHI)

4. Harnmmure, kak Ha3bIBae€TCsS HHCTPYMEHT, Terraform IK-3
MCIIOJIB3YIOIIMH eKIapaTUBHbIE MAaHU(ECTHI IS
yhpaBlieHHsI UHPPACTPYKTYpPOH Kak KOJ
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VYkaxure, kak HazpiBaeTcs npuHuun DevOps, mpu
KOTOPOM HU3MEHEHUs B UH(PPACTPYKType
yTBepxaarTcs yepes pull request

GitOps

OIIK-2

Hamummre, xak Ha3pIBaeTCs cCUCTEMa
OpKecTpanny KOHTEWHEPOB, UCIIONb3yeMast s
aBTOMATHU3AIIMH Pa3BEPTHIBAHUS,
MacCIITa0MPOBAHMS U YITPABJICHUS PUIIOKCHHUSIMU

Kubernetes

[1K-3

Vxkaxure, Kakoil komnoHeHT Kubernetes
OTBEYACT 3a pacIpeaeiieHne Harpy3Ku MKy
IoJIaMu

Service

[1K-3

Hanummmre, kak Ha3pIBaeTCs KOHPUTYPAITMOHHBIH
¢aiin B Ansible, onceiBaromnii XOCTHI ¥ TPYTIITHI

inventory

OIIK-2

VYkaxxute, Kakasi MOJIeTb pa3BEPTHIBAHUA
MPEJIoJIaraeT, YTo KOH(PUTYpaIUs TOCTaBIISICTCS
Ha CepBep I10 3a1pocy C MEHTPATHHOTO y3Ia

Push-cucrema

[1K-3

10.

Hanummre, kak Ha3pIBaeTCs MOAXOA, IPU
KOTOpPOM TECTHI aBTOMaTHUYECKHU 3aIyCKAIOTCS MTPU
Ka)KJI0M KOMMHTE B PEIIO3UTOPUIN

HenpepriBHas naTErpanus

(C)

OIIK-2

11.

YkaxuTe, Kak Ha3bIBAETCS HHCTPYMEHT B
skocucreMe Kubernetes mj1g aBToMaTHYECKOM
CHHXPOHU3AIMU COCTOSIHHSI KJIacTepa C
penozuropueM Git

ArgoCD

[1K-3

12.

Hanumure, kak Ha3pIBa€TCSI KOMIIOHCHT
Kubernetes, orBeuaromninii 3a BLIIIOJIHEHUE
OJIHOPA30BBIX 33724

Job

[1K-3

13.

YkaxkuTe, Kakou THIT COOpPa METPUK HUCIIOIb3YET
Prometheus — pull wiu push

Pull

VK-6

14.

Harnuimure, Kak Ha3bIBA€TCS CTOJIO
HaOo1aemMocTH (observability), oTBeuaromnuii 3a
cOOp M aHaJIU3 JIOTOB

Logging

VK-6

15.

VYkaxuTe, Kak Ha3bIBAETCSI aHTUIATTEPH, TIPH
KoTopoM DevOps-UHKeHep BPYUHYIO BHOCHT
n3MeHeHus Ha cepsepe, munys CI/CD

Snowflake server

OIlIK-2

16.

Hanumwure, Kkak Ha3bIBa€TCsl CEPBHUC,
MO3BOJISIIOLIUN XPAHUTh U YIIPABISTh
KOHTEHHEPHBIMU 00pazaMu

Container Registry
(mampumep, Docker Hub,
GitLab Registry)

[K-3

17.

Ykaxure, Kakod MPOTOKOJI YACTO UCIIOJIb3YETCSA
qutst peanuzanun distributed tracing

OpenTelemetry

VK-6

18.

HanumnTe, kak Ha3bIBaeTCs MOAXO, TIPU
KOTOPOM KOH(UTIYpaLusi CEPBEPOB ONUCHIBACTCS
KOJIOM

Infrastructure as Code (laC)

OIlIK-2

19.

Ykaxwure, Kak Ha3bBaeTcss KoMmoHeHT GitOps,
KOTOPBIi IECTBYET KaK areHT, OTCJIEKUBAIOIIAN
COCTOSIHHE KJ1acTepa

Operator

I1K-3

20.

Hanummre, xak Ha3pIBaeTCs YPOBEHb MUPAMUBI
TECTUPOBAaHMS, OTBEUYAIOLIMUI 33 IPOBEPKY
B3aUMOJICHCTBHSI MEKTy KOMIIOHEHTaMU

WuTerpanuonHoe
TECTUPOBAHHE

VK-6
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