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BBenenune

1. Haznauenue: OnieHouHble MaTepHualibl (OLIEHOYHBIE CPEJICTBA) MPEeAHAa3HAUCHBI AJIs MpOBe-
JICHUS] TEKYILEro KOHTPOJSl YCIEBAEMOCTH U MPOMEKYTOYHOU aTrTecTanuu oOydarolmuxcs, U mpe-
CTaBJISIIOT COOOM COBOKYIMMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTEPHAIOB U METOJOB UX HCIOJIB30-
BaHUS JUISI U3MEPEHUS YPOBHS TOCTHIKECHHUSI 00YUaIOIMMCST YCTAHOBIIGHHBIX PE3yJIbTAaTOB O0YUICHHUS.

2. ®OC sBnsieTcs MPUIOKEHUEM K MPOrpaMMe AUCHUIUINHBL « IHCTpyMEeHTaIbHbIE CpeACTBa
MH()OPMAIIMOHHBIX CHCTEM.

3. Paspabotuuk: Bunokypckwuii J1.J1., qomeHT gemapramenTa mudpoBbIX, POOOTOTEXHUIECKUX
CUCTEM U JIEKTPOHUKHU.

4. TIpoenena skcrneptuza @OC.

UJieHBI DKCIIEPTHOM TPYIIIIBI:
[Ipencenarens: A3zapoB U. B., n.0. iupexTopa genapraMmenTa b poBbIX, POOOTOTEXHHIESCKUX
CUCTEM U DJICKTPOHUKH

(®UO, 10ImKHOCTB)
YjieHbl KOMHMCCHU:
Illarposa I'. B., nmpodeccop menapramenTa nudpOBLIX, POOOTOTEXHUYECKUX CUCTEM M DIIEK-
TPOHHUKH

(®UO, 1omKHOCTB)
KDaXOTKI/IHa E.B., 1o1IeHT genapTaMeHTa LII/Id)DOBBIX, DO6OTOTCXHH‘ICCKI/IX CHUCTEM H JJICKTPO-

HHWKHN

(®UO, 10IKHOCTB)
[TpencraButens opranu3anuu-padoronarens: 0. B. Pokotos, aupekrop OO0 «Kubep Codr»
(®UO, 1omKHOCTB)

OkcrepTHOE 3akiroueHue: OIeHOYHbIe MaTepuaibl (OIEHOYHBIE CPEACTBA) MO JAUCIUTUINHE
«MIHCTpyMEeHTalIbHBIE CPECTBAa NH(OPMAIIMOHHBIX CUCTEM) COCTABIIEHBI B COOTBETCTBUU C TpeOOBa-
HUSIMHA CaMOCTOSITEIBHO ycTaHaBiIuBaeMoro (denepanbHOro rocyaapcTBEHHOTO 00pa3oBaTENBHOIO
cTaHJapTa Belciiero oopazoBanus no HanpasieHuto 09.03.02 MupopmannoHHble CHCTEMBI U TEXHO-
JIOTUU U TIO3BOJISIOT OLIEHUTh YPOBEHb chopmupoBaHHocTH KomnereHuuy, [1K-2, ITK-4, [TK-5

5. Cpok nevictBust @OC onpenensieTcss CPpOKOM peanu3aiii 00pa3oBaTeIbHON MPOrpaMMBl.



1. Onucanue nokazareJieil U KpuTepHeB OLleHUBAHMS HA PA3JIUYHBIX ITANAX UX (POPMUPOBaHUS,

OINHMCAHHuEC KA OHCHUBAHUA

YpoBHU CHOPMUPOBAHHOCTH KOM-
nereHIn(uit), ”HIUKaTopa (OB)

Heckpuntopsl

MuHuManbHBINA

OBCHb HE JI0- Mimitmats- C 7
P f— HBIN yPOBEHD peﬂl:lel/:l[) YPO™ | Bricoxuit ypo-

(ynoBneTBOpH- BEHb (OTJIMYHO)

(Heynosnerso- TerbHO) (xopormo) S GaLIoB

PHTENLHO) 3 Gaa 4 Ganna

2 bamna

KomneTeHumsa: MNK-4 — CnocobeH NnpMmeHATb U 0CBanBaTb HOBbIE CPEeACTBA aBTOMAaTU3MPOBAHHOIO
NPOEKTUPOBaHUSA, Pa3paboTKK, TECTUPOBAHMA U CONPOBOXKAEHMA NPOrpamMmmHoro obecneyeHums

NHpgukaTtop: MK-4 NO-4.1 [e- | 3HaHMA npea- | 3HaHMA B OC- | 3HaHMA 3HaHMA non-
MOHCTPUPYET 3HAHME CPeacCTB | CTaBNEHbl He- | HOBHOM BEPHbl. ECTb | Hble U TOYHDbIE.
aBTOMATMU3UPOBAHHOIO Npoek- | BepHo. OTCyT- | BEPHbI, HO | HE3HAYM- rnybokoe no-
TUPOBAHWUA, TECTUPOBAHMA W | CTBYET MOHMU- | €CTb HETOY- | Te/ibHblE YNy- | HUMAHUE  Cco-
conpoBoxageHus (CASE, CI/CD, | maHMe npuH- | HOCTU. He BCe | WweHus, He | BpeMEHHbIX
aBTOTECTbI) LMNOB aBTOMa- | Knacchbl BMAOWME CpeacTs aBTo-
TM3aUMM KU3- | CPeacTB  aB- | Ha obuiee No- | MaTnsaumm
HEHHOro TOMATU3aUUM | HUMaHWe (CASE, nam-
umkna MO, go- | (npoekTnpo- | npoueccos naanHbl,
NyweHbl rpy- | BaHWE, TECTU- | aBTOMATM3a- | ppelriMBOpPKHU
6ble oWwnbKN. poBaHue, unn. TecTupoBa-
Cl/CD) onu- HUA).
CaHbl MOJHO.
Nuankatop: MNK-4 UO-4.2 Bol- | Boibop Boibop Kop- | Boibop n | Bolbop ontu-
6MpaeT U HacTpauBaeT cpepn- | CPencTB HeBe- | PeKTeH,  HO | HAacTpoMKa MaseH,
CTBA aBTOMATM3aLUKU ONA NPO- | PEH, HaCTpoiiKa BbIMOJIHEHDI HaCTpoMKa
LLeCCOB NMPOEKTUPOBAHUA U Te- | HACTPOIMKA He | COAEPKUT BepHo. EcTtb | npodeccuo-
CTUPOBAHUA BbIMOJ/IHEHA Heaou4eTbl, He | MenKkne HanbHaA. Mpo-
WAN COOEPXMUT | BCE  PYTMH- | HEAOYETbl B | LLleCChbl MPOEeK-
KpUTHUYECKNE Hble npo- | KoHpurypa- TUPOBaHUA, Te-
ownbKu. Leccbl aBTO- | UM TECTOBLIX | CTUPOBAHUA W
MaTM3nNpo- CTEHAOB WAW | pa3BepTbiBa-
BaHbl. reHepaTopoB | HMA aBTOMaTU-
KoAa. 3MpPOBaHbI
MONHOCTbIO.
Nnaukatop: MNMK-4 NO-4.3 Mpu- | NpumeHeHne MpumeHeHue | NMpumeHeHune | NMpumeHeHne
MeHSAET cpeacTBa aBTOMaTM3a- | COAEPKMUT Fpy- | B LENOM KOp- | BbINOJIHEHO npodeccmo-
UMM Npu paspaboTtke u TecTu- | 6ble OWUOKKU. | peKTHO, HO | BepHo. EcTb | HanbHoe. AB-
posaHuu MO ABTOTECTbl He | eCTb OWWOKKM | HE3HAYU- TOoMaTM3auma
3anycKatotca, | B KOHOUrypa- | TesibHble paboTtaeTt cTa-
Cl/CD nam- | umm nav- | Hegoyetbl B | BUAbHO,  no-
nAavH nagaeT, | NJanHOB, NOKPbITUK KpbITHe Te-
CpeacTBa  CO- | HAaNUCaAHUM KOA4a TecTamm | CTaMmu  BbICO-
NPOBOXAEHUA | aBTOTECTOB nnu Koe, npoL,ecchbl
He WMHTerpupo- | unm pabote c | HacTpolike conpoBoOXae-
BaHbI. CASE-cpea- Tpurrepos HUA oTna-
CcTBaMM. c6opKu. YKEHbI.




NUnaukatop: MK-4 U1-4.4 AHa-
AN3NpyeT pesybTaTbl aBTOMa-
TU3MPOBAHHOIO TECTMPOBAHUA
M CONPOBOXKAEHMA

AHanus pe-
3yNbTaToB OT-
CYTCTBYET WU
HeBepeH. Jloru
N MeTPUKU He
MHTEepnpeTu-
pOBaHbI.

AHanus
NOMIHEH Ya-
ctnyHo.  Ot-
yeTbl TecToB
NPOYUTaHbI,
HO BbIBOADI
no yaydwe-
HUO Kaye-
ctea O He
cbopmynm-
pOBaHbI.

Bbl-

AHanns Bbl-
NOAHEeH
BepHo. Ectb
He3Ha4un-

Te/bHble yny-
WeHWA B aHa-
M3e  Y3KKUX
mecT

(bottlenecks)
AN MPUYUH
nageHua Te-
CTOB.

AHanus npose-
OEH MNOJHO M
npodeccmo-
HaNbHO. Pe-
3y/ibTaTbl  WH-
TepnpeTupo-
BaHbl, chopmy-
NINPOBAHbI YeT-
Kue npeaso-
*KEeHUs no on-
TUMMU3aLUUM
npoLueccos.

KomneTteHumA: MK-2 —CnocobeH ncnonb3osBaTb coBpeMeHHbIE MHCTPYMEHTA/IbHblE CPEACTBA U TEX-
HOJZIOMMKN NPOorpaMmmmnpoBaHnA Npu pa3pa60TKe NPUKNaAHOro NporpammHoOro obecneyeHuna BblUUC-
NNTENDbHbIX CPeACTB N CUCTEM PA3/TNUYHOIO d)yHKLLMOHaﬂbHOFO Ha3Ha4YeHUA

Unaukatop: MK-2 UAO-2.1 [e-
MOHCTPUPYET 3HAHME COBpe-
MEHHbIX  MHCTPYMEHTA/IbHbIX
CPEeACTB M TEXHONOrM npo-
rpamMmmmMpoBaHmA

3HaHuA npea-
CTaBNeHbl He-
BepHo. OTcyT-
CTBYIOT KAatoye-
Bble  WHCTPY-
MEeHTbl U Tex-
Honoruu, AOo-

nyweHbl rpy-

3HaHMA B OC-
HOBHOM
BEpPHbI, HO
€CTb HeTou-
HocTu. He Bce
coBpemeH-
Hble TEXHONO-
rmun umn cpegpbl

3HaHuA
BEpPHbI.
He3Hayu-
TeNbHble yny-
eHua,  He
BAMAIOLLNE
Ha obuee no-
HUMaHWe

Ectb

3HaHMA non-
Hble U TOYHbIE.
Bce KnatoueBble
MHCTPYMEH-

TaNbHblE Cpea-
CTBA U TEXHO-
norumn onu-
CaHbl cu-

6ble OWNBKN. | pa3paboTKM | CTEKA TEXHO- | CTEMHO M KOp-
onucaHbl norun. PEKTHO.
NoJsIHO.
Mupukatop: MK-2 UO-2.2 Bbi- | Bboibop Hese- | Boibop B oc- | Bbibop oboc- | Bbibop onTu-
6upaeT noaxopAwMe MHCTPY- | peH. WHCTpy- | HOBHOM KOp- | HOBAH BEPHO. | MasieH M NoA-
MEHTaNbHble CPeACTBA W TeX- | MEHTbl He CO- | peKTeH, Ho | EcTb He3Ha- | HocTblo oboc-
HOMIOTUM ANA pelleHnAa 3a4a4mM | OTBETCTBYIOT obocHoBa- ynTenbHble HOBaH. YUYTeHbl
pa3paboTku MO 3ajaye, CTek | HMe cnaboe. | ynyueHma B | 0cobeHHOCTH
TeXHoNorum He | He Bce Tpe- | aprymeHTa- 3a4aum, Tpebo-
060CHOBaH. 6oBaHMA K | uMm BblbOpa | BaHMA K Npoun3-
MO  yuTeHbl | BUbAMOTEK BOANTENbHO-
npu Bbibope. | an ¢pelim- | CTM M MacwTa-
BOPKOB. bupyemocTu.
Nnaukatop: MK-2 NO-2.3 Mpu- | NpumeHeHne MpumeHeHue | NMpumeHeHune | NMpumeHeHne
MeHAEeT BblOpaHHbIE WHCTPY- | COAEPKUT TPY- | B LLEJIOM KOpP- | BbINOJHEHO npodeccmo-
MeHTaNbHble CPeacTBa U Tex- | bble OWMOKW. | peKTHO, HO | BepHo. EcTb | HanbHoe. Kog
HO/MIOrMM NpU HanucaHum Koga | Kog He KoMnu- | ecTb OWMOKKN | HE3HAYU- KayecTBeH-
nmpyeTca/He B MCMO/Ib30- | TeNbHblE HbIM, WHCTPY-
paboTaeT, Tex- | BaHMM  API, | HeEAOYETbI B | MEHTbI nc-
HO/MIOTMU  UC- | HAacTpoeK apXMTEKType | NONb30BaHbl
NoNb30BaHbI cpeabl  MAKM | Koaa uam uc- | adpeKkTUBHO,
HEKOPPEKTHO. | CUCTEM KOH- | NO/Ib30BAHUKN | cOBAtOAEHDI
TpoNA  Bep- | BO3MOXKHO- Niydwine npak-
cun. CTEeN WHCTPY- | TUKK (best
MEHTOB. practices).




NnaukaTop: MK-2 N1-2.4 Oue-
HWUBaeT KayecTBo U 3ddeKTmB-
HOCTb MCMO/Ib30BAHUA UHCTPY-
MEHTANbHbIX CPeACTB

AHanun3 oTcyT-
CTBYET UM He-
BepeH. BblI-
Boabl 06 3d-
beKTUBHOCTH

WHCTPYMEHTOB
HEKOPPEKTHbI.

AHanu3 BbI-
NOMIHEH Ya-
cTnyHo. Ectb
OLNBKHK B
OUEeHKe npo-
n3soauTesnb-
HOCTH nnu
yaobctBa umc-
No/b30BaHUA
MHCTPYMEH-
TOB.

AHanns Bbl-
NOAHEeH
BepHo. Ectb
He3Ha4un-

TeNbHble yny-
LLLeHMA B Npo-
¢nnmposa-
HUK nnu
CpaBHEHUMU
aNbTepHaTuMB.

AHanus npose-
OEH MNOJHO M
npodeccmo-

Ha/ibHO. [aHbl
yeTKMe peko-
MeHAauum no
ONTMMM3ALNK
CTeKa TeXHOJI0-
TN N ynyywe-
HWIO npouecca
pa3paboTKku.

KomneteHuua: MK-5 — CnocobeH Ucnonb3oBaTb TUMNOBbIE MeToabl U MHCTPYMEHTaIbHblE CpeacTBa
KOHTPO/IA, OLEHKN U obecneyeHnA KayecTBa I'IpOI'paMMHOﬁ npoAaykuunun, a Takxe obecneumBaTb CO-
oTBETCTBUE pa3pa6aTb|BaeM0ro nporpammHoro obecneyeHnsa 1 TeEXHUYECKOM AOKYMEHTauunn poc-
CUMACKUM U MeXAYHapOo4HbIM CTaHAAPTaM, TEXHUNYECKUM YCZTIOBUAM U CTaHAAPTam NpeanpnuaTuAa

Unaukatop: MK-5 UO-5.1 [e- | 3HaHMA npea- | 3HAHMA B OC- | 3HaHUA 3HaHMA non-
MOHCTPUPYET 3HAHNUE METOAO0B | CTAaBAEHbl He- | HOBHOM BepHbl. ECTb | Hble 1 TOYHbIE.
M CPeAcCTB KOHTPOAA, OUEHKWU | BepHO. OTCyT- | BEPHDbI, HO | HEe3Ha4u- Bce Knto4yeBble
KayectBa O W CTaHZApPTOB | CTBYIOT K/AKOYE- | eCTb  HETOY- | TesibHble yny- | MeToAbl, cpea-
(FOCT, I1ISO n gp.) Bble meToabl | HOCTU. He Bce | WweHuA, He | cTBA W CTaH-
obecneyeHna | meTogbl KOH- | BAMALOWME naptel  (poc-
KayecTBa W | TPONA M CTaH- | Ha obllee No- | CMIACKKNe "
CTaHAapThl, 0apTbl  ONWU- | HUMaHKe MeXKayHapoa-
aonyuweHbl CaHbl MNOJIHO | NpoLeccos Hble) OnMCaHbl
rpybbie nnu KOp- | obecneyeHuns | CUCTEMHO U
owmnbKu. PEKTHO. KayecTBa. KOPPEKTHO.
Mupukatop: MK-5 UAO-5.2 Bbi- | Bbibop Hese- | Boibop B oc- | Bbibop oboc- | Bbibop onTu-
6upaeT meToabl U MHCTPYMEH- | peH. MeToabl | HOBHOM KOp- | HOBAH BEPHO. | MasieH M NoA-
Ta/ibHble cpeacTBa Ana obecne- | U cpeacTBa He | pekTeH, Ho | Ectb  He3Ha- | HoCcTblo 060cC-
YeHWA KayecTBa W COOTBET- | COOTBETCTBYIOT | 06OCHOBa- YnTeNbHblE HOBaH. YUTeHbl
CTBUA CTaHOAPTam 3aja4e  KOH- | HMe cnaboe. | ynyuieHMa B | 0cobeHHOCTH
TponA  Kade- | He Bce Tpe- | aprymeHTa- MO, Tpebosa-
cTBa, TpeboBa- | 6oBaHUA UMM BbibOpa | HUA  cTaHAap-
HUA CTaHZap- | CTAaHAAPTOB U | MUHCTPYMEH- | TOB, TexHu4e-
TOB MPOUrHO- | TEXHUYECKMX | TOB  ayauTa | CKMe ycnoBuA
pUPOBaHbI. yCcnoBui WIN TeCTUPO- | U CTAHAAPTbI
YyUTEHbI. BaHMA. npeanpuATuA.
Nnaukatop: MK-5 NO-5.3 Mpu- | NpumeHeHne MpumeHeHue | NMpumeHeHune | NMpumeHeHne
MEHAET CpeacTBa KOHTPOAA U | COAEPXKMUT rpy- | B LLeJIOM KOpP- | BbINOJIHEHO npodeccmo-
OLEHKM KayecTBa, npoBepseT | bble OWMOKK. | peKTHO, Ho | BepHOo. EcTb | HanbHoe. KoH-
OOKYMeHTaumto Ha cooTtBeT- | CpeactBa KOH- | eCTb OWMOKM | HE3Hauu- TPONb  Kade-
CTBME CTaHZAPTaM TpoAs He pa- | B HACTPOMNKe | TesibHble CTBa NpoBeaeH
6oTaloT, AOKY- | cpeactB  Te- | HEAOYETbI B | MOAHO, [AOKY-
MEHTAUMA He | CTUPOBAHMA npoBeAeHNN | MeHTaumA
COOTBETCTBYET | MU odOopmM- | ayaMTa WAM | NOJIHOCTbIO CO-
CTaHAapTam. JIEHUN TEXHU- | NPOBEPKE CO- | OTBETCTBYET
YeCKoM AOKy- | OTBETCTBUA POCCUMACKMM W

MEeHTaUunMn.

KoZla U OOKYy-
MEHTaLUMN.




MeXayHapoa-
HbIM CTaHZap-
Tam.

NUnaukatop: MK-5 UO-5.4 AHa-
NM3npyet  pesynbTaTbl  KOH-
TPONA KayectBa M dopmynu-
pyeT pekomeHgaumm

AHanns oTcyT-
CTBYET UM He-

BepeH. BblI-
BOAbl O Kauve-
ctee O He-
KOPPEKTHbI,

METPUKM  He
MHTEpPNpPeTU-
POBaHbI.

AHanu3 BbI-
No/MIHEH ua-
cTnyHo. Ectb
OWNBKN B UH-
TepnpeTtauum
METPUK Kaue-
cTBa WUAWU Bbl-
ABNEHUN OT-
K/IOHEeHUI oT
CTaHZapPTOB.

AHannMs BblI-
NOAHEH
BepHo. Ectb
He3Ha4un-
TeNbHble yny-
WweHunA B

OLUEHKe puC-
KOB WM aHa-

Nv3e  BbIAB-
NeHHbIX Ae-
¢deKTOB.

AHanus npose-
OEH MNOJIHO M
npodeccmo-
HaNbHO. Pe-
3yNbTaTbl oue-
HEHbl, OrpaHu-
YyeHuA  BbIAB-
NeHbl,  peKo-
MeH4auum no
YAYULIEHUIO
KauyecTBa
cbopmynmpo-
BaHbI.




OIIEHOYHBIE CPEJICTBA IS IPOBEPKHA YPOBHSI CPOPMHUPOBAHHOCTHA KOMIIETEHIIUI

Ipa-
Homep 3aaa- BHJIb-
N Conep:xanue Bonpoca Komnerennus
HUA HBbIH OT-
BET

Bonpocsl k 5K3ameny:

1. ApxurekTypa COBpPEMEHHBIX HHTETPUPOBaHHBIX cpel] pa3padboTku (IDE): ocHoBHBEIE KOMITO-
HEHTbI, MEXaHU3MbI PaCUIMPEHUs], OTIAJKU U pedaKTOPUHTa.

2. TlpuHUOMDOBI yIIpaBICHUS 3aBUCUMOCTSIMH B ITPOrPAMMHBIX IPOEKTaX: BUPTYaIbHBIE OKPYKe-
HUS, MEHEJKEephl IAaKeTOB, JeKJIapaTUBHAs KOHGUrypanus (requirements.txt,
pyproject.toml).

3. HHCTpyMEeHTBI CTaTHYECKOI'0 aHaIM3a Koja: JUHTEPbI, (hopMaTepsl, NpoBepka TUIOB. [Ipun-
LIUITBI MHTETPALK B IIpoliecc pa3pabotku (pre-commit hooks).

4. Knaccuduxanus CASE-cpencTB: BepXHEro U HUKHETO YPOBHS, MHTEIPUPOBAHHbIC I1J1aT-
¢dopmbl. Kputepun BIOOpa MHCTpYMEHTA 11 KOHKPETHOW 3a1a4H.

5. Horamun monenupoanus UML: HaznaueHnue u o6nactu npumenenus auarpamm Use Case,
Class, Sequence, Component, Deployment.

6. Model-Driven Development (MDD): npHHIHITBL, TPEUMYIIECTBA U OTPAHUYCHHUS ITOIX0/IA.
['enepanus koja U3 MojaeIe. I1K-2, I1K-4,

7. ApPXUTEKTYpHbIE CTHJIM HH()POPMAITMOHHBIX CUCTEM: MOHOJIUT, MUKPOCEPBUCHI, COOBITHIHO- I1K-5
OpUEHTHpOBaHHas apxutekTypa. Kpurepuu Boioopa.

8. IIpuHUUMIBI PETSALMOHHON MO/IENN JaHHBIX: HOPMaIU3alKs, IIeTOCTHOCTh, TPAH3AKIIUU
(ACID). UncTpymenTs! npoektupoBanus cxem b/l

9. OO6bekTHO-pensuoHHoe oToOpaxkenne (ORM): npeumyiiecTBa, orpaHUYEHNs, TATTEPHBI
pabotsl ¢ qanubiME (Repository, Unit of Work).

10. Murpanuu cxemsl 0a3bl JaHHBIX: BEPCHOHUPOBAHUE, 00PAaTUMOCTh, CTPATErMK IPUMEHEHHUS
B KOMaH/IHOU pa3paboTKe.

11. MHCcTpyMeHTHI 00ecniedeHus: Ipou3BOAUTEIbHOCTH b/l: MHAEKCHI, MIIaHUPOBIIUKY 3a1po-
COB, K3ILIIMPOBaHUE, pEIUIUKAIIHS.

12. IMpununs! npoexktupoBanust RESTful APIL: pecypcel, meroast HTTP, koab! cocrosiHus,
BEpCHOHUpPOBaHUE, NokyMeHTupoBanue (OpenAPl/Swagger).

13. Middleware-apxurtekTypa B BeO-(hpeliMBOpKax: Ha3HA4YEHHE, IENOYKH 00pabOTKH 3aIIpOCOB,




MIpUMEPHI UCTIOIb30BaHus (ayTeHTUduKaus, jorupoBanue, CORS).

14. NacTpyMeHTHI pa3pabOTKH KIMEHTCKHUX MPHIIOKEHUH: KOMIIOHEHTHAsI apXUTEKTypa, yIpaB-
neHue coctossareM, Bzaumoeicteue ¢ APl (HTTP-kimentsl, 00paboTka onmooK).

15. Mexanu3msbl obecriedeHusi 0€30MacHOCTH BeO-npuioxkennii: ayrentudukamnus (JWT,
OAuth 2.0), aBTopu3anus, 3amTa oT pacnpoctpanéHHbIx ys3Bumocteir (OWASP Top 10).

16. Cucremsl koHTpOIIs Bepcwii (Git): monenu BerBneHus (GitFlow, trunk-based), crpaTerun
CIIUSIHUS, pa3pellieHue KOH(IUKTOB.

17. Tllpaktuku HenpepsiBHOU nHTEerpanuu u gocrasku (CI/CD): ctpykrypa pipeline, kamuposa-
HUE, MAaTPUYHbIE COOPKH, JETIION B TECTOBBIC U IPOAYKTHUBHBIE CPEIbI.

18. TecToBasi nmupamuaa: BUILI TECTOB (Unit, integration, e2e), HHCTPYMEHTHI aBTOMATH3AIHH,
MOKH U (PUKCTYPBI, METPUKH MOKPBITUS KOJA.

19. Konrelinepuzanus MpHIIOKEHHH: MPUHIUIBI paboTel Docker, MHOrO3TanmHas cbopka, opke-
ctpauus yepe3 Docker Compose, best practices A mpogakiieHa.

20. MonuTopusr u Habmogaemocts MC: MeTpukwu, oru, TpaccupoBka. THCTpyMeHTHI cOopa u
Buzyanu3anuu (Prometheus, Grafana, ELK-cTek). An€pTUHT U cTpaTeruy pearupoBaHMUsl.

Bompocsr myist cobecenoBanus:

ba30BbIi1 ypoBeHB

1. OO6bsicauTe GU3HUECKYIO IPUPOAY P-N IEPEX0JIa U €r0 Pojb B pabOTE MOTYPOBOTHUKOBBIX
npuOOpOB.

2. B uém paznmmune mexay apeiigoBbM U 1 y3nOHHBIM TOKAMHU B TIOTYIIPOBOJHHUKAX ?

3. Kak pabotaet noneBoii Tpanzucrop ¢ nzonupoBaHHbM 3aTBopoM (MOSFET)? Uro takoe
MIOPOTOBOE HaIpsiKeHHe?

4. Yro takoe 30HHas Teopus TBEpaOro tena? Kak oHa 00bSICHSAET pa3iuuue MexX.1y POBOIHU-
KaMH, TUDJIEKTPUKAMH | TTOTYITPOBOTHUKAMU? K-2. [IK-4

5. OnuumuTe NPUHLUI MOJHOTO BHYTPEHHETO OTPAKEHUS U €ro MPUMEHEHHE B BOJIOKOHHON Hi(-S ’
OTITHKE.
Cpennuii ypoBEHb

6. Kakwne ¢puzndyeckre MexaHU3MbI OTPAHUIMBAIOT OBICTPOJICHCTBHE 1 MUHUATIOPU3AIIHIO CO-
BPEMEHHBIX TPaH3UCTOPOB?

7. Kak pabotaet pnem-namsats? OO0bsICHUTE poiih TyHHETUpoBaHus Paynepa-Hopaxeitma u
ropsiueii HHKEKIHH.

8. Uro Ttakoe kBaHTOBast 3()(HheKTUBHOCTH PoToeTekTopa? OT KaKHX IMapaMeTpoB OHA 3aBH-

cur?




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[ToueMy B ONTOBOJIOKOHHBIX JIMHUSIX UCHOJB3YIOT MH(GPAKPACHBIN [uana3oH, a He BUAUMBII
cBeT?

Kak Bnusier Temnepartypa Ha XapakTepUCTUKU MOIYIIPOBOIHUKOBLIX MprbopoB? [Ipusenure
IIPUMEPBHI.

[IponBUHYTHIN YPOBEHD

OOBsicHUTE TPUHIMI PA0OTHI TYHHEIILHOTO AroAa. I e o MokeT npumensthes B UT-cu-
cremax?

Yro takoe kopoTkokaHaibHbIe 3¢ dexTel B MOSFET? Kak ¢ HUMHI GOpIOTCSI B COBpEMEH-
HBIX TexIpoleccax?

Kak ¢usnueckn peanmzyercst KyOUT Ha OCHOBE CBepXmpoBoasmux eneid? Kakue tpebopa-
HUS K cpelie He0OXOaUMBbI?

B uém ¢pusndeckas pasHHuIIa MEKAY CTaATHIECKON U AUHAMHIUYECKOH MomrHOCThI0 B KMOII-
cxeMax? Kak uXx MUHUMH3UPOBATH?

OnuiuTe MEXaHU3M FUTaHTCKOTO MarHuTocornpotusieHus (GMR) u ero npumeHenue B
yCTPOMCTBAX XPaHEHUS NaHHBIX.

WHTerpaTuBHBIE U IPUKIIAHBIE BOIPOCHI

Kak MO’XHO HCHIOIB30BATH TEPMOUIEKTpHUECKUE 3((HEKThI I MOBBILIEHUS SHEProdpdhek-
TUBHOCTH JlaTa-1ieHTpa?

Kakue ¢pusnyecknue orpaHu4eHUs CyILECTBYIOT /ISl YBEIUYEHHUS TUIOTHOCTH 3aITUCH B KECT-
KHUX ucKax?

[Touemy KBaHTOBasi KpUNITOrpadus CUUTAETCA TEOPETUUECKH a0COMOTHO 3aMIEHHOI? Ha
KaKuX (pU3MUECKUX MPUHIUIAX 3TO OCHOBAHO?

Kak MempucTop peanusyer «mamsaTh» Ha pusnueckoM ypoBHe? B uém ero mpenmyiecTna
nepes TpaJuMOHHON MaMsAThiO0?

[Tpemioxxute Gusnueckn 000CHOBaHHBIN MOAXO0/ K CHUKEHHIO TETIOBBIAETICHUS B BBICOKO-
IIPOM3BOJIUTENILHOM Mpolieccope 63 yBeTnUeHHs pa3MEPOB CUCTEMBI OXJIAXKICHUSI.

BaﬂaHI/IH 3aKpbITOI'O THUIIA.

41

1. Yto onucbiBaeT 3akoH Amaana?1) 3aBUCMMOCTb aHepronoTpebaeHns OT TaKTOBOM YacCToTbI2)
Mpenen yckopeHusa nporpaMmbl Npu napannenmsaumm ¢ y4ETom nocnegosatenibHol yactu3) Coor-
HOLEeHMe Mexay 06bEMOM Kala M YacToToM npoueccopad) 3aBUCMMOCTb NPOU3BOANTENBHOCTU
OT WMPUHbI LWNHbI AAHHbIX

TIK-2, TTK-4,
TK-5




2. Kakas ctagma HE BxoguT B Knaccuyeckuii 5-ctyneHyatbint koHsenep RISC?1) Fetch (Bbi6opKa Ko-

I1K-2, 1IK-4,

MmaHabl)2) Decode (aekoguposaHue)3) Memory access (aoctyn kK namaTtu)4) Branch prediction I1K-5

42 (npeackasaHue nepexoaa)
3. Y10 TaKoe CTPYKTYpHbI KOHPAUKT (structural hazard) B KoHBenepe?1) CuTyauums, Koraa ase Ko- I1K-2, TIK-4,
MaHZbl O4HOBPEMEHHO TPebyHT OAMH M TOT e annapaTHbI pecypc2) 3aBUCMMOCTb MO AaHHbIM IIK-5
MeXK Ay nocnefoBaTelbHbIMW KOMaHgammn3) HenpasuabHoOe NpeacKkasaHue ycnoBHOro nepexonad)

43 OwmnbKa B MMKPOKOZE Npoueccopa
4. Kakoit mexaHu3am HE ncnonb3syetca gns ycTpaHeHUa 3aBUCMMoOcCTel no gaHHbim (RAW, WAR, [1K-2, TIK-4,
WAW)?1) NepenmeHoBaHue pernctpos2) ®opsapaunHr (forwarding)3) Ctanmsaumna KoHselepa I1K-5

44 (stall)4) YBennueHmne TakTOBOM 4acTOTbI
5. YTo TaKoe cynepcKanapHaa apxmuTekTypa?1l) ApxMTeKTypa C TaKTOBOM YacToToM Bbiwe 5 My2) [1K-2, TIK-4,
ApxuUTeKTypa, CNOCOHHAA UCNONHATL HECKO/IbKO KOMaHA, 33 OAMH TaKT3) APXUTEKTYpa C pa3aesib- IIK-5

45 HOWM NaMATbIO ANA KOMAHA U AaHHbIX4) APXMTEKTYPA € annapaTHON NOAAEPKKOW BUPTYaM3aLmum
6. Kakoi TMn npeacKkasaHua nepexonoB MMEET HAaUBbICLLYHO TOYHOCTb B COBPEMEHHbIX MPOLLECCO- [1K-2, TIK-4,
pax?1) CtaTnyecKoe npeacKkasaHue «Bceraa He nepexoanTb»2) AuHamumyeckoe 1-6uTHoOe npeacka- IIK-5
3aHne3) AnHamunyeckoe 2-butHoe npeackasaHume c rnobanbHon nctopueiid) MpeackasaHue Ha oc-

46 HOBE KOMMNUAATOPHbIX NOACKA30K
7. Yto TaKoe ILP (Instruction-Level Parallelism)?1) Bo3moX»HOCTb NapannenbHOro UCrnoJIHeEHUA He- I1K-2, TIK-4,
33aBMCMMbIX KOMaHZ, B paMKax 04HOro NoTtoka2) Mapannenmsm mexay pasHbIMU NOTOKAaMM BbINO- I1K-5
HeHua3) Mapannenmsm mexay Npoueccopom M yCTPOMCTBaMM BBOAA-BbiBOAa4) Mapannenmsm Ha

47 YPOBHE BEKTOPHbIX onepauui
8. Kakoit npuHumn HE oTHOCUTCA K opraHM3aumm Kaw-namatn?1) NpuHumn spemerHon nokanbHo- | [1K-2, T1K-4,
cT12) MpUHLMN NPOCTPAHCTBEHHOW NOKanbHOCTM3) MpuHLMN BKAOYeHUs (inclusion)4) MpuHumn I1K-5

48 CNY4aMHOro A0CTyna Ko BCEM YPOBHAM O4HOBPEMEHHO
9. YT0 03HauaeT coctosiHme «Modified» (M) B npoTokone MESI?1) Kaw-nuHusa nycra v rotosa K 3a- | [IK-2, [1K-4,
rpyske2) Kaw-nmHma nsmeHeHa v OTIM4aeTCa OT AaHHbIX B OCHOBHOM NnamATu3) Kaw-anHua coena- I1K-5
[AAET C aHHbIMM B MAaMATU U MOXKET YMTaTbCA APYrMmuK sapammnd) Kaw-amHna nomeyeHa gas Bbl-

49 TeCHeHwuA
10. YTo Takoe «noxHoe pasgeneHue» (false sharing)?1) OwmnbKa B NPOTOKONE KOFEPEHTHOCTH [1K-2, TIK-4,

50 Kawel2) Cutyauma, Korga Asa NOTOKa YMTAOT O4HY KaW-1nHUI03) CUTyauma, Korga HesaBUCUMbIe I1K-5




[aHHble Pa3HbIX MOTOKOB NONAAAOT B OAHY K3LW-/IMHUIO, BbI3blBasA NMLIHUE UHBaAnaaumMmni) He-
KOppeKTHan paboTa mexaHn3ma npeaBbl6opKu

11. Kakaa moge/sib NamaATh rapaHTUpPYET, YTO BCE NPOLLECCOPbI BUAAT onepauum 3anmcm B 04HOM I1K-2, TIK-4,
nopsake?1) Sequential consistency2) Relaxed memory model3) Release consistency4) Entry con- I1K-5
51 sistency
12. Yo Takoe SMT (Simultaneous Multi-Threading)?1) TexHunKa YyepeAoBaHUA NOTOKOB Ha YPOBHe IIK-2, IIK-4,
0OC2) AnnapaTtHas BUpTYyann3aumns notTokos3) JMHaMUYeCKoe NepekntovYeHMe KOHTEKCTa MeXay I1K-5
noToKamu npu npoctoax4) OA4HOBPEMEHHOE UCNONHEHNE MHCTPYKLUMNIA HECKONbKUX MOTOKOB Ha
52 oAHOM Aagpe
13. Kakoit Tn napannennsama peanusytot SIMD-pacwmpenns (AVX, NEON)?1) Napannennsm Ha I1K-2, I1K-4,
ypoBHe notokos (thread-level)2) Mapannennsm Ha ypoBHe gaHHbIX (data-level)3) Mapannennsm Ha I1K-5
53 ypoBHe 3agau (task-level)4) Mapannennsm Ha ypoBHe KoHBeWepa (pipeline-level)
14. Yto takoe NoC (Network-on-Chip)?1) UHTepdeiic noakaodeHmns sHewHen namatn2) Mpotokon | [IK-2, TIK-4,
CUHXPOHM3aLMKN MexXay agapammn3) KoOMMyHMKaLNMOHHAA MHOPACTPYKTYpa A4 CBA3M KOMMOHEHTOB IIK-5
54 Ha KpucTanned) MeTtoa onTMMMU3aLUmM SHepronoTpebeHns
15. KaKkol K/1acc apXnTeKTyp No TakcoHomum PnmHHa COOTBETCTBYET MHOTMOAAEPHbIM NPOLLECCO- I1K-2, TIK-4,
55 pam oblLero HasHayeHna?1) MIMD2) SIMD3) SISD4) MISD ITK-5
16. Yto nponcxoaut npu owmnbKe npeackasaHua nepexoaa (branch misprediction)?1) Npoueccop | I1K-2, T1K-4,
reHepupyeT UCKAoYeHne 1 nepenaéT ynpasneHne OC2) KomaHaa nepesanyckaercs ¢ npeablay- IK-5
Len ctaamm koHseliepa3) [laHHble B K3lle MOMevaloTca Kak HeBannaHblied) KoHBelep copacobiBa-
56 €TCs, CMeKyNATUBHO UCNOJIHEHHbIE KOMaH/bl OTOPACbIBAOTCS
17. Y7o TaKkoe TLB (Translation Lookaside Buffer)?1) Kaw gns yacto ncnonbsyembix gaHHbix2) Cne- | [IK-2, TTK-4,
LMaNN3NPOBAHHbINM K3LW A8 YCKOPEHMA TPaHCAALMMN BUPTYabHbIX agpecos3) bydep ans xpaHe- I1K-5
HUA pe3ynbTaToB apnuPMeTMUYECKUX onepaumind) Peructp ans xpaHeHUs agpeca c/efyroLLen Ko-
57 MaHAbl
18. Kakana MeTpuKa XxapaKTepumsyeT cpeiHEE YMCNO0 TAaKTOB Ha OAHY MHCTPYKUMio?1) IPC (Instruc- I1K-2, TIK-4,
tions Per Cycle)2) MIPS (Million Instructions Per Second)3) CPI (Cycles Per Instruction)4) FLOPS I1K-5
58 (Floating-point Operations Per Second)
19. YTo Takoe out-of-order execution?1) UcnonHeHne KomaHz, B NopsaKe, OTIMYHOM OT Npo- IIK-2, IIK-4,
59 rPamMMHOrOo, MPU COXPaHEHUM CEMAHTUKM NporpaMmmsbi2) MapannenbHoe UCNOHEHNE KOMaHA, U3 IK-5




pa3HbIX NOTOKOB3) McnosiHeHMe KOmMaHA B 06paTHOM nopAagKe ANnA ONTUMMU3aunmn Kawad) AnHamum-
YyecKkoe M3MeHeHne nopagKa KomaHa, KOMNUAATOPOM

20. Kakolt apxmTeKTypHbI noaxon Hanbonee adpPpeKkTUBEH ANA 38434 MAaTPUYHbIX BbIYUCAEHUN B I1K-2, TIK-4,
NN?1) YBennyeHne TaKTOBOM YacTOTbl O4HOALEPHOro npoueccopa) MnyboKas KoHBelepusauma IIK-5
CKanapHbIx onepaunin3) PaclumpeHune Habopa KoMmaHA, ANs CTPOKOBbIX onepaunind) Ucnonb3osa-
60 4 HWe TEH30PHbIX ALEP U CNEeLMann3npoBaHHbIX MAaTPUYHbIX YCKOpUTENen
21. Y1o Takoe «memory wall»?1) OrpaHMyYeHne Ha MaKCMManbHbI 06BEM ONepaTMBHOM Na- [1K-2, TIK-4,
MATU2) PaspbiB MmeXay pOCTOM NPOM3BOAUTENBHOCTU NPOLECCOPOB U NPOMYCKHOM CNOCOBHOCTLIO IIK-5
namatn3) dusmyeckoe pasgeneHune Kawen L1 n L2 Ha kpuctanned) OrpaHUYeHMe Ha KOINYECTBO
61 2 OAHOBPEMEHHbIX 06paLLEHNI K NamMATH
22. Kakolt NpOTOKOAN KOFrepeHTHOCTHM Kawwen ncnonb3yet coctoaHuA: Modified, Exclusive, Shared, [1K-2, TIK-4,
62 3 Invalid?1) MOESI2) MSI3) MESI4) MESIF IIK-5
23. Yo Takoe «speculative execution»?1) McnonHeHWe KOMaHA A0 NOATBEPKAEHUA KOPPEKTHO- IIK-2, IIK-4,
CTV NpeAckasaHusa nepexoga) MNapannenbHoe UcnofHeHWE Ay6ANPYOWMX KOMaHA AN NoBbIlle- IIK-5
HUA HagéxHocTn3) OTNOXKEHHOE UCTONIHEHME KOMaH, A0 ocBoboXaeHusA pecypcosd) UcnonHe-
63 1 HMe KomaHza B POHOBOM pexxume npm NpoCcToe npoLeccopa
24. Kakoi paktop HE ABnAeTca 0OCHOBHbIM orpaHuyYeHnem npu macwtabuposaHumn mHoroagepHbix | [1K-2, TTK-4,
cuctem?1) KorepeHTHOCTb Kallel U CMHXpOoHM3aLma2) NMponyckHaa cnocobHOCTb MeXbAaepPHOM I1K-5
64 4 KOMMYHUKaunun3) TennosbiaeneHne n sHepronotpebneHned) TakToBas 4acToTa OTAENbHOrO fApa
25. Yo Takoe «non-blocking cache»?1) Kaw, KoTopblii HUKOrAa He Bbi3biBaeT MPOMAxoB (miss)2) I1K-2, TTIK-4,
Kaw, cnocobHbI 06cnyKmBaTh HOBbIE 3aMNpPOoChl BO BpemMsi 06paboTku npomaxa3) Kaui, He Tpebyto- ITK-5
65 2 WM NPOTOKOIA KorepeHTHOCTU4) Kaw, paboTatowmii TONbKO B pexume 3anmncu
I1K-2, TIK-4,
3aJaHusl OTKPBITOrO THMA I1K-5
66 Koh- TexHonorma pasbueHma npouecca UCNOSIHEHUA KOMaHAbl Ha NocneaoBaTe/ibHble cTagun And no- IIK-2, IIK-4,
Beliep | BblWEHUA NPOU3BOANTENIbHOCTN Ha3blBAETCA IIK-5
67 3aBucn- | Cutyaums, Korga caenytolan KomaHaa He MOXKET HauyaTb UCMOSIHEHME, MOTOMY YTO e HYXKEH pe- IIK-2, IIK-4,
MOCTb | 3yNbTaT NpeablayLen, HasbiBaeTcs No AaHHbIM. IIK-5
68 ®opsap- | MeTog ycTpaHeHMA KOHGNMKTOB NO AaHHbLIM, MPU KOTOPOM pe3yabTaT Nnepesaérca HanpPAamMyto ¢ [1K-2, TIK-4,
AVHT BbIXO4a OA4HOW CTaAMN KOHBEMepPa Ha BXO4, APYrol, HasblBaeTcA I1K-5




69 Mpeacka- | MexaHW3Mm, NO3BOIAOWMIN NPOLLECCOPY 3apaHee onpeaensTb Hanpas/ieHNe YCA0BHOIoO nepexoaa I1K-2, TIK-4,
3aHMe | 4/19 YMeHbLIeHUA NPOCTOeB KOHBeWepa, Ha3biBaeTca nepexo/os. I1K-5
70 Cynep- | ApxuTekTypa npoleccopa, CnocobHan UCMOJIHATb HECKOIbKO MHCTPYKLUMIA 33 OANH TaKT 33 CUET I1K-2, TIK-4,
CKanAp | Ha/IMumMa HECKOJIbKUX UCMOJIHUTE/IbHbIX YCTPOMCTB, Ha3blBaeTcA I1K-5
71 Mepe- IIK-2, IIK-4,
MMeHO- | TexHMKa yCTpaHeHMA NIOXKHbIX 3aBUCMMOCTEN N0 PerncTpam NyTém CoONoCTaBNEHMA apXUTEKTYPHbIX I1K-5
BaHMe | perncTpoB ¢ 60/1blMM Habopom GU3NYECKMX PETUCTPOB Ha3blBaETCA pPerncTpos.
72 JNokanb- | MpWHLMA, cOrnacHO KOTOPOMY NPOLLECCOP C BbICOKOW BEPOATHOCTbIO 0OpaLLaeTcs K 4aHHbIM, pac- [1K-2, TIK-4,
HOCTb NOMIOXKEHHbIM PAAOM C paHee UCNO0/b30BaHHbIMM, Ha3blBAETCA NPOCTPAHCTBEHHOM IIK-5
73 Hebonbluas 6bICcTpas NamATb, PAcNONOKEHHAA MeXAY NPOLLECCOPOM M OCHOBHOM NamMATbio ANA IIK-2, IIK-4,
Kaw YCKOPEHMA AOCTyNa K 4YacTo UCMO/Ib3yeMbIM AaHHbIM, Ha3blBaeTcA IIK-5
74 Cutyaums, Korga 3anpaliMBaemble JaHHbIe HE HaWAEeHb! B K3LW-NamATH, Ha3biBaeTcA I1K-2, I1K-4,
Mpomax | (miss). I1K-5
75 3amelle- | ANroputm, onpeaenatowmin, Kakyo K3LW-IMHUIO BbITECHUTb NMPW 3ano/IHEHUU K3LLa, Ha3biBaeTCs I1K-2, TIK-4,
Hue anNropuTMOMm I1K-5
76 Kore- I1K-2, I1K-4,
peHT- CBOMCTBO cUCTEMbI K3LW-NamMATK, obecneymBatoLLLee COrNaCOBAaHHOCTb AAHHbIX MeXAy Kawamm ITK-5
HOCTb pasHbIX A4ep, Ha3blBaeTCA
77 NHBanu- [Jencrtene No nomeTKe KIW-IMHUKN KaK HeAeNCTBUTENIbHON NPU NSMEHEHUW AAHHbIX B APYroM [TK-2, T1IK-4,
Aaums Anpe HasblBaeTcs I1K-5
78 CneumanbHan UHCTPYKLUMA, rapaHTUPYOLLAa 3aBepLleHne Bcex onepaunii namatn o eé soinonHe- | I1K-2, TIK-4,
Bapbep | HUA, Ha3biBaeTcA namsaTu. [1K-5
79 Atomap- | CBOMCTBO onepauuu BbIMONAHATLCA LEMKOM, 6e3 BO3MOXHOCTU npepbiBaHua wam HabawogeHua | TIK-2, T1IK-4,
HOCTb NPOMEKYTOYHOTO COCTOSIHUA APYIMMW MOTOKAaMM, Ha3blBaeTCA IIK-5
80 Mapan- | BO3MOXHOCTb OHOBPEMEHHOIO BbIMOJIHEHNA HECKONbKUX BbIYMCAUTENbHBIX 3a4a4 uamn nHctpyk- | TIK-2, TTK-4,
Nennsm | Lui Ha3blBaeTcA I1K-5
81 Bektopu- | MpeobpasoBaHne CKanapHbIX onepauuii B onepaumnmn Haj, BeKTopaMmu AaHHbIX ana ucnonbsosanma | [1K-2, T1IK-4,
3auma | SIMD-paclumpeHuit Ha3biBaeTcs I1K-5
82 Mnauu- | AnnapaTHbliil 610K, onpeaenatowmii NopaaoK UCNOTHEHNA KoMaHA, npw out-of-order ebinonHeHun, | T1K-2, TTK-4,
ITK-5

POBLLUMK

Ha3blBaETCA KOMaHA.




83 Cnekynsa- | cnonHeHne KomaHzg, A0 NOATBEPMKAEHMA KOPPEKTHOCTM npefckasaHua nepexopa Hasbisaertca | [IK-2, [1K-4,
TUBHOE NCMO/IHEHUNEM. IIK-5

84 TpaHcna- | Mpouecc npeobpasoBaHMs BUPTYasibHOro agpeca B pU3MYECKMA agpec HasbiBaeTca agpe- | IIK-2, I[IK-4,
umn COB. IIK-5

85 Ctpa- Bnok BUpTyanbHOM NamAaTM GUKCMPOBAHHOTO pasmepa, oTobpaxkaemblit Ha ¢usmyeckyto namarts, | 1IK-2, [1K-4,
HMUA Ha3blBaeTCA I1IK-5

86 CneunannsnMpoBaHHbIM KaW ANA YCKOPEHMs TPaHCAAUuMM aapecoB HasbiBaetca TLB (Translation | IIK-2, ITK-4,
Bydep | Lookaside ). ITK-5

87 Mponyck- | KonnyecTBo AaHHbIX, NepeaaBaeMbix Yepes KaHan CBA3W 33 eAMHULY BPpEMEHU, Ha3blBaeTCA [1K-2, TIK-4,
HanA CNoCo6HOCTbIO. I1K-5

88 NaTeHT- I1K-2, TIK-4,
HOCTb Bpemsa 3a4epKKN mexay 3anpoCoOM AaHHbIX U UX NONlYyYEHMEM Ha3blBaeTCA IIK-5

89 MacuwrTa- I1K-2, I1K-4,
6upye- | CnocobHOCTb CUCTEMbI YBEIMYMBATL NPOM3BOANTENBHOCTL NPU f06aBNeHMM pecypcoB (aaep, na- IIK-5

MOCTb | MATK) Ha3bIBaeTcA

90 Yckopu- | CneumanmnsmpoBaHHbIN BbIMUCIUTENbHbLIA 610K, ONTUMU3MPOBAHHbBIN MO, KOHKPeTHbIM Knacc 3agay | [IK-2, TIK-4,
TeNnb (Hanpumep, rpadmka nnm M), HasbiBaeTcA I1K-5

91 Kok- TexHonoruna pasbmeHmsa NpoLLecca UCNONHEHMA KOMaHbl Ha nocneaoBatesibHble ctaanu ans nosbl- | [1K-2, T1IK-4,
Belep | WeHWs Npou3BOAMTENbHOCTM Ha3blBaeTCA I1K-5

92 3asucu- | CuTyaums, Koraa ciedylollas KOMaHaa He MOMKET HadaTb UCMONHEHME, MOTOMY YTO eit HyskeH pe- | TIK-2, I[1K-4,
MOCTb | 3ynbTaT nNpeaplayLien, HasbiBaeTcs Nno AaHHbIM. I1K-5




2. OnucaHyue MKAJbl OIeHUBAHUS

B pamkax peHTHUHTOBOM CHCTEMBI YCIIEBAEMOCTh CTYICHTOB MO KaXKI0M JUCIUILIMHE Olle-
HUBAETCS B XOJE TEKYILEro KOHTPOJSA M IPOMEKYTOYHOM arrecTanuu. PenTuHrosas cucrema
OIICHKHU 3HAHUM CTYJICHTOB OCHOBAaHA Ha MCITOJIb30BaHUU COBOKYITHOCTH KOHTPOJIBHBIX MEPOIPH-
ATUM 1O MPOBEPKE MPONIEHHOr0 Marepuaina (KOHTPOJIbHBIX TOYEK), ONTUMAJILHO PACIOJIOKEH-
HBIX Ha BCEM BPEMEHHOM MHTEPBAJIC U3YyUYCHUS JUCUUILUIMHBL. [[pUHIUIIBI pEUTUHTOBOM CUCTEMBI
OIICHKY 3HAHUH CTYJCHTOB OCHOBBIBAIOTCS HA TPeOOBAHMSIX, OMKMCAHHBIX B [lonoxxeHun o6 opra-
HU3aIMH 00pa30BaTEIHLHOTO MPOIECCa HA OCHOBE PEHTHHTOBOW CUCTEMBI OIICHKH 3HAHHUH CTY ICH-
T0B B PI'’AOY BO «CKDVY».

3. Kputepun oneHMBaHUs KOMIETEHIMI 3aJaHUI OTKPBHITOr0 THIA

OneHka «OTJIMYHO» BBICTABIIACTCS CTYACHTY, €CIIH SIBISIOTCS BEPHBIMU PE3YJIbTaThI Kiac-
CU(HKAIMU U BEIOOPA COBPEMEHHBIX MHCTPYMEHTABHBIX CPEACTB Pa3pabdOTKU MPUKIIATHOTO TPO-
IpaMMHOI0 o0ecrieueHus, IeMOHCTPALMU 3HaHUH TEXHOJIOTUIA IPOrpaMMHUPOBAHUS U pa3paboTKu
IPUKIIAHOTO MPOrPaMMHOI0 00ECIIEUEHMsI BBIYMCIUTENbHBIX CHCTEM, UCIOJIb30BAaHUS COBpE-
MEHHBIX MHCTPYMEHTAJIbHBIX CPEJICTB Pa3pabOTKU MPUKIAJAHOIO MPOrpaMMHOI0 0OeCreyeHus,
INPUMEHEHUS TEXHOJIOTUH NpPOrpaMMHUpPOBaHUS MpPU pa3pabdOTKe MPHUKIATHOTO MPOrPaMMHOIO
o0ecrieyeHus, JEMOHCTPALMY 3HAaHUH MHCTPYMEHTAJIBHBIX CPEICTB JJs Pa3pabOTKU MpPUIIOKe-
HUH, BBIOOpa CPEACTB pa3pabOTKH, TECTUPOBAHUS U COMPOBOXKACHUS MPOTPAMMHOTO o0ecreye-
HUS, IPUMEHEHUSI HHCTPYMEHTAIBHBIX CPEJICTB U HOBBIX CPEJICTB aBTOMAaTU3UPOBAHHOI'O IIPOEK-
TUPOBAHHUS, OCBOEHHUS HOBBIX CPEJCTB aBTOMATU3MPOBAHHOTO MPOEKTHPOBAHUS U pa3pabOTKU
IPOTPaMMHOr0 00eCIIeYeHHsI, COPOBOXKAECHUS IPOrPAaMMHOI0 00eCIIeueHHs B IPOLIECCE ero dKC-
IUTyaTaluK, pa3padOTKU U HUCIIOJIb30BAHUSI METOJUK TECTUPOBAHUS IPOIPAMMHBIX MPOIYKTOB,;
IPECTaBICHHBIN JTOKYMEHT HE COJEPKUT OMIMOOK U perieHsl Bee 3aaaun. Komnerenuuu [1K-2,
[1K-4, TIK-5 ocBO€HBI Ha BEICOKOM YPOBHE.

OneHka «Xopomuio» BBICTABISETCS CTYACHTY, €CIH SIBIISIFOTCS BEPHBIMHM PE3YJIbTAThI
KJaccu(UKauy U BEIOOpa COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB Pa3padOTKU MPUKIIATHOTO
IPOTPaMMHOTr0 00ecreYeHH s, JeMOHCTPAIUY 3HaHUN TEXHOJOTHI MPOrpaMMHUPOBAHUS U pa3pa-
OO0TKM IPUKIIAJHOTO MTPOrPAMMHOT0 00€CTIeUeHHs BBIYMCINUTENbHBIX CUCTEM, UCIIOJIBb30BAHUS CO-
BPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEACTB pa3paOOTKH MPUKIAJHOTO MPOTrpaMMHOro obecrede-
HUS, IPUMEHEHHSI TEXHOJIIOTUH IPOrpaMMUpPOBaHUs MpU pa3pabOTKe MPUKIIATHOTO MpOorpamMM-
HOT0 00ecreyeHus, IEMOHCTPALIMHN 3HAHUI HHCTPYMEHTAIILHBIX CPEJICTB [T pa3pabOTKU MPHIIO-
JKEHUH, BbIOOpa cpeACTB pa3pabOTKH, TECTUPOBAHUS U COMPOBOXKIEHUS IPOrPaMMHOI0 obecrie-
YEHMUs, IPUMEHEHNS] MHCTPYMEHTAJIBHBIX CPEACTB M HOBBIX CPEICTB aBTOMaTU3UPOBAHHOTO IIPO-
€KTHPOBAHMSI, OCBOEHHUSI HOBBIX CPEACTB aBTOMATU3UPOBAHHOT'O MIPOEKTUPOBAHMS U pa3pabOTKU
IPOTPaMMHOT0 00eCIIeYeHHsI, COPOBOXKACHUS IPOrPAaMMHOI0 00eCreueHus B POIecce ero 3Kc-
IUTyaTaluu, pa3pad0TKU U UCTIOIb30BaHMS METOUK TECTUPOBAHUS TPOrPAMMHBIX POIYKTOB; OT-
YETHBIN IOKYMEHT COJIEPKUT HE3HAYUTEIbHbIE OLINOKH, HE BIUSIOIINE HAa 001N pe3yIbTaT U He
IpEeJICTaBJICHBI OTJENbHBIC 3a/1a4M, HE BIUSIONME Ha oot pesynbrar. Kommerenmmn [1K-2,
ITK-4, ITK-5 ocBOEHBI Ha CpEIHEM YPOBHE.

OneHka «y10BJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIH B OCHOBHOM BE€PHBIMH
SBIISIIOTCSL Pe3yJbTaThl KiaccH(UKAUU U BbIOOpA COBPEMEHHBIX MHCTPYMEHTAJIBHBIX CPEICTB
pa3paboTKH NPUKIAJHOTO MPOrPaMMHOTO OOECHeueHus, JAEMOHCTPAllMU 3HAHUN TEXHOJIOTUMN
IPOTPaMMHUPOBAHUS U pa3pabOTKH MPUKIIATHOTO MPOrPaMMHOT0 00eCIIeUeHUs BBIYMCIUTEIbHBIX
CUCTEM, HCIIOJIb30BaHUsSI COBPEMEHHBIX MHCTPYMEHTAJIBHBIX CPENICTB pa3pabOTKHU MPUKIATHOTO
IPOTPaMMHOT0 OOecreYeHusl, MPUMEHEHNUs TEXHOJIOTUIl MpOrpaMMUpPOBaHUs TpU pa3paboTKe
MPUKIIATHOTO MPOTPAMMHOI0 0OEeCTieueH s, IEMOHCTPAI[UU 3HAHUM HHCTPYMEHTAJIbHBIX CPEICTB
JUIS pa3pabOTKU MPUIIOKEHUH, BBIOOpa CPesICTB pa3paboOTKH, TECTUPOBAHUS U CONPOBOXKICHHS
IPOrpPaMMHOTr0 OOecreueHus, IPUMEHEHUSI HHCTPYMEHTAJIbHBIX CPEJICTB U HOBBIX CPEJICTB aBTO-
MaTHU3UPOBAHHOTO IPOEKTUPOBAHUSI, OCBOCHHSI HOBBIX CPEJICTB aBTOMAaTHU3UPOBAHHOIO IIPOEKTHU-
POBaHMUS U Pa3pabOTKU MPOrPaMMHOT0 0OecTieyeH s, COMPOBOXKIEHUS POrPaMMHOI0 o0ecreyde-



HUS B TPOIIECCE €T0 AKCIUTyaTalllH, pa3pad0TKH M UCTIOIh30BAHUSI METOIUK TECTUPOBAHHUSI TIPO-
TPaMMHBIX MPOAYKTOB; OTYETHBIA JTOKYMEHT COJEP)KHUT OIMUOKH, HE TTO3BOJISIONINE OIICHUTh Ka-
4eCTBO pa3pabOTKH; IPEICTABICHBI HE BCE JaHHBIC M 3a/1a4M PEIICHBI HE B MTOJIHOM 00beMe. KoM-
nerennuu [1K-2, I[1K-4, ITK-5 ocBoeHBl Ha MUHUMAJILHOM YPOBHE.

OleHKa «Hey/10BJIeTBOPUTEIbHO» BBICTABJISETCS CTYIACHTY, €CIIU SIBISIOTCS HEBEPHBIMU
pe3ynbTaThl Kiaccu(PHUKalMu U BHIOOpPA COBPEMEHHBIX HHCTPYMEHTAIIBHBIX CPEACTB pa3pabOTKH
MPHUKJIATHOTO MTPOrPAMMHOTO 00€CIIeUeHsI, JEMOHCTPAIMH 3HAHUH TEXHOJOTUH MPOTrpaMMHPO-
BaHMs M Pa3pabOTKH MPHUKIAJTHOTO MPOTPAMMHOTO 00€CIIeUeHUs BBIYUCIUTEIIBHBIX CHCTEM, HC-
MOJIb30BAaHUS COBPEMEHHBIX MHCTPYMEHTANBHBIX CPEACTB pa3pabOTKU MPUKIATHOTO MPOTPaMM-
HOTO O0ecreYeHusl, MPUMEHEHHS TEXHOJIOTHI MPOrpaMMHUPOBAHUS TTPH pa3pabOTKe MPUKIATHOTO
MPOrPaMMHOTO 00€CIIeUCHMsI, JEMOHCTPAllMK 3HAHUI WHCTPYMEHTAIBHBIX CPEACTB AJIs paspa-
OOTKH MPHUIIOKEHUH, BBIOOpA CPEACTB pa3pabOTKH, TECTUPOBAHUS U COITPOBOXKICHUS ITPOTPAMM-
HOTO 00ECIIeUeHHs], TPUMEHEHUSI HHCTPYMEHTAIBHBIX CPEJCTB U HOBBIX CPEJCTB aBTOMATU3UPO-
BaHHOT'O MPOSKTHUPOBAHUS, OCBOCHHUS HOBBIX CPEACTB aBTOMATU3UPOBAHHOTO TIPOSKTUPOBAHMS U
pa3paboTKu MPOrpaMMHOTO 00ECIICUSHH S, COMPOBOXKACHUS IPOTPAMMHOTO 00ECTIEYCHHUS B IIPO-
I[[ECCe ero JKCIUTyaTaluu, pa3paboTKU U UCIOJIB30BAHUSI METOJAUK TECTUPOBAHUS MPOTPAMMHBIX
MPOJIYKTOB; MPEJICTABICHHBIA JTOKYMEHT COACP>KUT MHOTO T'PYyOBIX OIIMOOK, HE MPEICTABIICHBI
KJIFOUEBBIC JaHHBIC U 3aJla4 pelieHbl HemocTaTouHo nojHo. Komnerenuu I1K-2, T1IK-4, TTK-5
HEe c(hOpMUPOBAHBI.

4, KpnTepnu OlleCHMBAHHA KOMIIeTEHIIMH 3aJaHui 3aKpPbITOIo THIIA

OneHka «OTJIMYHOY BBICTABJISIETCS CTYACHTY, €CJIM OH MpaBuiIbHO oTBeTHI Ha 88-100% ot
obmiero konuyectna 3ananuil. Komnerennuuu [1K-2, [TK-4, ITK-5 ocBoeHbI Ha BEICOKOM ypOBHE.

OneHka «XOpoIlo» BBICTABISIETCS CTYACHTY, €CJIM OH MPaBUIbHO OTBETHI Ha 72-87% oT
obmrero konudectna 3ananuil. Komnerenuuu [1K-2, I[1K-4, [TK-5 ocBoeHbl Ha cpefHEM YPOBHE.

OreHKa «yIO0BIIETBOPUTEIHHOY» BBICTABJISIETCS CTYICHTY, €CJIM OH MPaBUJIBLHO OTBETHJI Ha
53-71% ot obmero konundectsa 3amanuii. Komnerenuun I1K-2, I1K-4, TIK-5 ocBoeHBI Ha MHHU-
MaJbHOM ypOBHE.

OueHKa «HEyI0BJIETBOPUTEIBHOY» BBICTABISECTCSA CTYEHTY, BHICTABISECTCS CTYAEHTY, €CIU
OH TIPaBUJILHO OTBETHII Ha MeHee 53% oT o6miero konuvectna 3anannii. Kommnerennuu [1K-2, TTK-
4, ITIK-5 He chopMUpOBaHHBI.



