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1. LIEJIM OCBOEHHUS ANCLMIIMHBI (MOLYJIST)

11

HCHBEO OCBOCHUS TUCIHUTUIHHBI «OCHOBBI TCOPHH BBIYUCIUTCIBHBIX CUCTEMY ABJISICTCA N3YYCHUC OCHOB ITIOCTPOCHUS
BBIYHCIIUTCIIBHBIX CUCTEM, q)yHKHI/IOHI/Ipy}OHII/IX B pa3sjINYHbIX pEXKXHUMax 06pa60TKI/I JAHHBIX.

12

3a/1af{1/1 JUCHUILIINHBI

13

1) mosy4yeHue TEOPETHUESCKUX 3HAHHI O XapaKTEPUCTHKAX U TApaMeTpax CHCTeM 00pabOTKH TaHHBIX, IPUHIIHIIAX
IIOCTPOCHHUS CUCTEM PEabHOTO BPEMEHH;

14

2) mproOpeTeHIEe YMCHUSI OLICHUBATH XapaKTEPUCTUKH MHOTOIIPOLIECCOPHBIX BEIYUCIUTEIBHBIX CHCTEM;

15

3) HpI/IO6peTeHI/Ie MPaKTU4YCCKNX HABBIKOB B 00JIaCTH CHHTE3a CHCTEM pC€aJbHOI'O BpEMCHU.

Koa u HauMeHOBaHHe

O0001meHHbIE TPY/10BbIE

Tpyaosbie pyHKUMHU

npogeccuonaabuoro | PyHKIHK
CTaHaapTa Kon HaumenoBanue [Ypo- HanmeHnoBaHue Kog Yposenn
BEHb (moxypoBeHb)
KBa- KBaguduKa-
ingu- un
KAl
06.015Cneuunanuct mo | C |Beimonnenue pabor u| 6 (OnpeneneHue nepBoOHAYaIbHBIX
WHGOPMAITMOHHBIM yIIpaBJIeHNE rpeOoBanmit 3akazunka Kk UC u CJOL6 6
crcTeMaM paBoTaMH 1o BO3MOKHOCTHU HX Pean3aliy B '
NC Ha
CO3MaHuIO0 (MOIH-
pTare MPEJKOHTPAKTHBIX paboOT
(buxarun) 1 conpo- JIOKyMEHTHPOBaHHE CYIIECTBYIO-
BoskieHuio MC, aBTo- X OM3HEC-TIPOIIECCOB OpraHu3a-
MaTU3UPYIOINX 1Y 3aKa34uKa (peBepc- C/07.6 6
Bamauun WHXHHUPUHT OM3HEC- MPOIIECCOB
OpraHNU3alMOHHOTO OpraHm3anyH)
yTIpaBIeHus 1 Pa3paboTka Moaenu C/08.6 6
Ou3HecIpoIec-
OH3HEC- TPOLIECCHI.
COB 3aKa34nKa
Pazpabotka apxutektypsl IC C/14.6 6
[TpoextrpoBanue u ausaitn UC C/16.6 6
| | |Pa3pa60TI<a 0a3 manueix MC | C/ 17.6| 6




1. MecTo yueOHOM TMCHUILUIMHBI B CTPYKTYpe
OCHOBHOM NpogdeccHOHAIBLHON 00pa30BaTeIbHO NPOrpaMMBbI

I[I/ICI_II/IHJ'H/IHa «OCHOBBI TEOPHH BbIYMCJIUTEIbLHBIX CHCTEM) OTHOCUTCS K

6azoBoit yactu bl. Jlo Hayana ee u3ydeHus: CTyJACHTY HEOOXOIMMO OCBOUTH
coJiep)KaHue y4eOHBIX JTUCLUILINH:

«MHpopmaTukay, «OnepaoHHbIE CUCTEMBD, «AIMUHUCTPUPOBAHUE B
MH(POPMALIMOHHBIX CUCTEMAX).

Koa aucuumnuuel | JIMCUUIUIMHBI, CIETYIOMIME 3a CemecTtp
TUCUUTUIMHON « Teopust
MH(}OPMAIMOHHBIX [TPOLIECCOB
U

CHCTEM»
b1.0.06 Nudopmaruka 1

I[I/IC]_II/IHJIHHa «OCHOBBI __T€OPHMH _ BBIYHCJIHUTEIbHBIX CHCTEM»  SBIISICTCSA

npeamiecTByOIeil  aucuuiuidHam:  «MeTtonbl W cpelncTBa  MPOEKTUPOBAHUS
MH()OPMALIMOHHBIX CHCTEM M TEXHOJIOTHiI», «lIporpaMMHupoBaHre MPOMBIIUICHHbBIX
JIOTUYECKUX KOHTposiepoBy, «lIpoexktupoBanue nnpopmanmonsoro odecneuenus CAIIP

Kon mucuumnussl | JIMCHUIUIMHBL, CIEAYIONIUE 3 Cemectp
quctuIinHon «Teopust
UH()OPMAIMOHHBIX MTPOIIECCOB
u

CHCTEM»
b1.B.11 Mertons! 1 cpencTBa 8
MIPOCKTUPOBAHMS
WH()OPMAITMOHHBIX CHUCTEM 1
TEXHOJIOTHUM

b1.B.05 [IporpammupoBanue 8
MIPOMBIIIIJICHHBIX JIOTHYECKHUX
KOHTPOJIIEPOB

b1.B./IB.03.01 [IpoexkTupoBanue 8
UH(OPMAITMOHHOTO
obecrnieuenusi CAIIP




2. Pe3yabTarsl 0CBOCHUS AU CHUIIIMHBI «OCHOBBI TEOPUH BLIYHCINTEIbHBIX CHCTEM)

[Ipouiecc n3yyeHus: AMCUMILIMHBI HAPaBJIeH Ha (POPMUPOBAHUE DIIEMEHTOB

cieayromux kommereHiuil B coorBercteuu ¢ ®I'OC BO no qaHHOMY HanpaBlE€HUIO:

Yuusepcanbubie komnereHuu (YK) u HHAUKATOPBI X 10CTHKEHUS:

Kareropus
(rpynna) Ko/ 1 HauMeHoBaHue | Koy p namMenoBanme HHINKA- [L1anupyeMbie pe3y ibTaThi
. KOMIICTCHIINHA Topa JOCTHKEHUSI KOMIIETEeH- Oﬁyqeﬂuﬂ mo AMCuMIlIMHE
KOMIeTeHIHi
1"
VK-1 VK-1. Cnocoben NYK-1.1. Ananusupyer 3aj1auy, VK-1.1.

OCYILIECTBIIATD

[MOUCK, KPUTHYECKHUH aHa-
13 nHpOpMaInHy,
[IPUMEHSTH

CUCTEMHBIHN TTOJIXOT

TSI peIIeHus TOCTaBJIeH-
HBIX 3a7a4.

BbIIIENAA ee Oa30BbIe
COCTABJISIOIIHE.

NYK-1.2. Onpenenser,
HHTEPIPETUPYET U PAHIKUPYET
nH(popMaIuio, TpedyeMyro s
peLIeHus IOCTABJICHHOM 3aa4H.

NVYK-1.3. Ocy1iecTBiseT MOUCK
uH(pOpManH IS peIIeHHs
MOCTaBJIICHHOH 3a/1a4M 110 pa3iInYHbIM
THIIaM 3aIPOCOB.

NYK-1.4. IIpu obpaboTke
WHPOPMALIUH OTINYAET PaKTHI OT
MHEHUMN, UHTEPIPETALIANA, OLIEHOK,
(bopMupyeT cOOCTBEHHBIE MHEHUS 1
CY)XICHUS, apryMEHTUPYET CBOU
BBIBOJIBI U TOUKY 3PEHHUS

NYK-1.5. PaccmarpuBaer u
MpeaIaracT BO3MOKHbIE BApHUAH-
ThI PELIEHUS I0OCTABJIEHHOM 3a-
Tadn, OLIEHNUBAsI UX JOCTOMHCTBA
W HEJTOCTATKH.

3HaTh: METOAUKH ITOMCKA,
cbopa u 06padoTku nHMOP-
MAalli{; aKTyaJbHbIE POCCHUIA-
CKHe U 3apyOexHbIE NCTOY-
HUKJ uHpOpMaIu B chepe
npoecCUoHaIbHOM JIes-
TEJBHOCTH; METOJ CHCTEMHO-
TO aHaJIn3a.

YK-1.2.

YMeTh: MPUMEHATh METOTH-
KH TIOMCKa, cOopa 1 00paboT-
K1 UHPOpPMAIMN; OCYIIECTB-
JSITh KPUTUIECKUH aHAIN3 U
CUHTE3 UHPOPMAIHH, TTOITY-
YEHHOH U3 pa3HbIX HCTOYHH-
KOB; IPUMEHSTH CHCTEMHBIH
TIOJIXOJT /IS PEIIeHHUS T10-
CTaBJICHHBIX 33/1a4.

YK-1.3.

BnaneTh: MeTO1aMU TIOMCKA,
cOopa u 00pabOTKH, KPUTH-
YEeCKOro aHallu3a M CHHTE3a
nH(POPMAIUH; METOIUKOM
CUCTEMHOTO MOIX0/a IS
pelieHHs TOCTABICHHBIX 3a-
Jad.




O6menpodeccuonanbubie komnerenuuu (IMK) U MHAMKATOPBHI MX TOCTHKEHHs JUISI IPOrpaMM Oaka-
JiaBpuara:

o0yuawuuecs B H3YYCHUH 3HaHusn YMmenust Baanenus

pe3yJbTaTe OCBOEHUs | TUCUMILIUH (HABBIKH)

o0pa3oBaTe/IbHOI bl (MOYJI51)

NMPOrpaMmbl

podeccuonanbubvie komnereHuun(IK)

I1K-3 Cnocoben Kommerenmus | I1K-3 PaspabarsiBaeT KOHLIENTYAJILHYIO MOJIETH
ggﬁ?:;gﬁggoe peanmsyercs npo6neMH0.H 001aCTH  CHCTEMBI  HCKYCCTBEHHOIO
MOZEITPOBAHHE IIOJIHOCTBIO HHTCIIJICKTA:

po0OJIeMHOM 001aCcTH U
OPOBOIUTD
(hopmanu3anuto
MPEICTaBIICHHUS 3HAHUH B
cHuCTeMax
HCKYCCTBEHHOTO
HUHTCIJICKTA.

- 3HaeT MeTO/Ibl KOHIIENTYaIbHOTO MOJICTUPOBAHHUS B
aCIIeKTaX MOCTPOCHUS OOBEKTHBIX, (QYHKIIMOHAIBHBIX 1
MOBE/ICHYECKUX MOJIeNel MpoOIeMHO# 00IacTH

- 3HaeT METO/IbI IOCTPOCHHSI OHTOJIOTUH B BHJIC TAKCOHOMHU
00BEKTOB, YCTAHOBIICHUS] CEMAHTHIECKUX OTHOLICHUH 1
oIpeieeH s aKCHOMATHKN (pOPMHUPOBaHMS KIIACCOB
00BEKTOB

- YMeeT npUMEeHSATh METO/Ibl KOHIIEITYaIbHOTO
MOJICTTPOBAHMS TPOOIIEMHON 001aCTH B aCTIEKTaX
MOCTPOCHUS OOBEKTHBIX, PYHKIIHOHATIHHBIX H
MOBEICHYCCKUX MOJIesieli mpoOIeMHO# 001acTH

- YMeeT 0ToOpakaTh KOHIIENTYaIbHBIC MOAEIH POOIEMHON
00JIaCTH C TIOMOIIbIO HHCTPYMEHTAIILHBIX CPEIICTB
MMOCTPOCHM OHTOJIOTMHU U BBITIOJIHATE 3aIIPOCHI 1 HABUT'ALINIO

10 CTPYKTYPE OHTOJIOTUH.




2. OFBEM JUCIIUIIMHBI U BUJIbl YYEEHOM PABOThHI

Cemectp

Bcero 12
OO6m1ast TpPy1I0€MKOCTh TUCIUIUIMHBI BCETO (B 3.€.), B 180 180
TOM YHUCIIE:
AynuTOpHBIE 3aHATHS BCEro (B akaj.4acax), B TOM UHUCIIE: i i
Jlexuuun 32 32
[IpakTrueckue 3aHATHS, CEMUHAPBI 32 32
JIaboparopHbIe padOThI 38 38
Kontpoisb camoctosrensaoit padbotsl (KCP)
CamocrosTenpHas pabota Bcero (B akaja.gacax), B TOM 51 51
qHCIe:
Bun utoroBoii arrecTanuu:
JK3aMeH * 27

5. CTpyKTypa 4 coaepKaHue AUCIUILIAHbI

Pasnen, rema nporpaMMbl yueOHON AUCHUTUIMHBI

TpynoemkocTs (dac)

Bcero | B Tom uucine o BuiaM yueOHBIX
3aHATHH
Jlexiuu  |Cemunapsl, [Jlabopat| IIpoBepou
HpaKTI/I'-IeCK OpHI)Ie HBIC TCCThI
We 3aHATUS [paboThI
1. BgeneHue B TEOPHIO BHIYUCINTEIbHBIX 2 2 2
cucreM
2. ApPXMTEKTYpa BbIYUCIUTEIbHBIX CHCTEM 2 2 4
3. OpraHu3anus NpoIeccOpoOB U MAMSTH 4 4 4
4. TlapanjejibHble U pacnpeneaéHHbIe 4 4 4
CHCTEMbI
5. B3aumoaeiicrBue koMmnonenTos BC 4 4 4
6. OmnepanuoHHBbIE CHCTEMbI H YIIPaBJIeHUE 4 4 4
pecypcamu
7. HanexxHocThb M 0TKa30ycToiunBoCcTH BC 4 4 4
8. IlpousBoauTeabHOCTH U onTuMu3anus BC 4 4 6
9. CoBpeMeHHbIE TEHIECHIIUH B 4 4 6
BBIYHCJINTEIbHBIX CHCTEMAaX
HToro ay1uTOpHBIX YacoB 102 32 32 38




CamocrosrenbHas paboTa CTyI€HTa, B TOM YHUCIIE: o1
- B ayIMTOPHH TI0]] KOHTPOJIEM
npernoaaBaTesns

- KypCOBOE MPOEKTUPOBAaHUE (BBITIOIHEHHUE
KYPCOBOM pabOTHI) @DopMbI TEKYIIETO U pyOEKHOTO
- BHeayIuTopHast pabora KOHTPOJIS IIOATOTOBJIEHHOCTH
00yJaroIerocs:

DK3ameH * 27
Bcero yacoB Ha ocBoeHue yueOHOro MaTepuana 180

4.3 Copnep:xanue yueOHOro MaTepuaJia

1. BBegenue B T€OpUIO BBIUUCIUTEIbHBIX CUCTEM

[Tonsitue BeruncnutensHoit cucreMsl (BC). Knaccudukanus BerancnuTenbHbIX cucteM. Mcropus
Pa3BUTHUS BBIYUCIUTEIILHON TEXHUKU

2. ApXUTEKTypa BbIUUCIUTEIbHBIX CUCTEM

[Tpunuuner ¢on Heiimana u I'apBapackas apxutektypa. Kmaccuduxamus apxutextyp (SISD,
SIMD, MISD, MIMD). MuorosiiepHble 1 MHOTOIIPOILIECCOPHBIE CUCTEMBI

3. Opranu3zanusi mpoIeccopoB U MaMATH

Crpykrypa nentpansHoro mnporeccopa (LI1). Uepapxus nmamsitu (xkom, O3V, T13V, BHemmHssA
namsTh). Bunabl anpecannuu U CHCTEMbI KOMaH]

4. IlapamnenbHble W pacHpeneia€HHbIE CHCTEMbl. MHOTONOTOYHOCTb U KOHBEHEpU3alMs.
Krnacrepusie u rpua-cucremsl. O01auyHbIe BRIYUCICHUS U BUPTyaJIA3aIus

5. B3aumogpeiicrBue komrnoneHToB BC

HIunst u untepdeiicsl (PCL, USB, SATA, NVMe). [IpepriBanust u npsMoil 10CTyn K HamsTH
(DMA). BBoI-BBIBOJ 1 YIIPABICHHE YCTPOHCTBAMHU

6. OmnepanyoHHble cucTeMbl U ympasieHue pecypcamu. @ynknuun OC B ynpasnenuun BC.
[InanupoBaHue NPOLECCOB M MOTOKOB. YTIpaBICHHE NaMsThiO (CErMEHTalus, CTpaHU4YHas
OopraHu3aIys)

7. HapexxnocTh M oTKa3zoycToiunBocTh BC. MeTozbl oOecneueHns: Hale)KHOCTH (M30bITOYHOCTb,
KOHTpOoJIb yeTHOCTH, RAID). OTKa3zoycroitunBble apXuTeKTyphl. BoccTranoBneHue nocie c6oeB
8. [IponsBoauTenbHOCTH U onTuMu3anusa BC

Metoapl  OLIEHKM  MPOU3BOAMUTENBHOCTH  (O€HUMapKu, HAarpy3ouyHoe  TECTHpPOBAHUE).
OntuMuzanus KIUIMPOBAaHUS M KOHBeWepa. banmaHcupoBka Harpy3kud B pachpelelEHHBIX

CHCTEMaAx



9. COBpCMeHHBIC TCHACHIMMX B BbIYHUCIWUTCIBHBIX CHCTCMax. KBaHTOBBIC BBIYMCIICHHS.

Heiipomopdusie cucrembl. Edge- u fog-BbruncieHus.

6. YuyeOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecTeuyeHue TUCIHILINHBI

(OcHOBBI TEOPHH BBIYMCJIUTEIbHBIX CHCTEM)

6.1 OcHoBHas nuTEparypa

1.
2.

3.
4

5.

Tanen6aym O., Octun T. — Apxurekrypa kommnberotepa. — CII6.: [Tutep, 2022.
ITarepcon /., Xenneccu [Ix. — KoMibroTepHast apXUuTekTypa U IpoeKTUpoBaHue. — M.:
Bunesamc, 2021.

Opinos C.A., Hunbkep b.5. — Opranuzamnus 9BM u cuctem. — CI16.: I[Tutep, 2023.

I'yk M.IO. — AntmapatHble cpecTBa BEIUUCTUTENbHBIX cucteM. — M.: BXB-IletepOypr,
2020.

Cromnunre B. — CtpykTypHast opranu3anus U apXUTeKTypa KOMIIbIOTEPHBIX CUCTEM. —
M.: Bunssamc, 2021.

6.2 JlononHUTENIbHAS IUTEpATypa

1.

2.

3.

Xamaxep K., Bpanemmu 3., 3aku C. — KomnerotepHas opranuszanus. — M.: Bunbsmc,
2019.

bpoiino B.JI. — BeruncnutenbHble cucTeMBbl, ceTH U TedekomMmyHukanuu. — CI16.: ITutep,
2022.

Kopnees B.B. — [lapamienbHoe nporpaMMupOBaHUE U MHOTOIIPOLIECCOPHBIE CUCTEMBI. —
M.: BUHOM, 2020.

Tanenbaym D., Byaxamn A. — OnepaliMoHHbIE CUCTEMBI: pa3padoTKa U pean3alus. —
CIIO.: ITutep, 2021.

I'opnees A.B., MonuanoB A.}O. — CucremHoe nporpammuoe obecrieuenue. — CII6.:
[Tutep, 2023.

6.3 DnekTpoHHBIE 00PAa30BaTEIbHBIE PECYPCHI

1.

2.
3.

4.
5.

Coursera / Stepik — Kypchl 1o apXUTeKType KOMIIBIOTEPOB | MapaiieIbHbIM
BBIYHCIICHUSIM.

MIT OpenCourseWare — Jlekuuu mo Computer System Engineering.

arXiv.org / IEEE Xplore — Hay4uHnsie cTaTbi 110 COBPEMEHHBIM BBIUUCIUTEIBHBIM
CHCTEMaM.

Habr / Medium — TexHudeckue ctaTbu ¥ pa300pbl apXUTEKTYPHBIX PEIICHHN.
YouTube-kananst (Computerphile, MIT CSAIL) — Jlekiuu u pa3oopsl CIOKHBIX
KOHIIEIIINN.

6.4 IIporpammHOe oOecrieueHre U CUMYJISATOPBI

1.

2
3.
4.
5

QEMU, Bochs — Dmynstopsl apXUTEKTYP.

GNS3, Cisco Packet Tracer — MoaenupoBaHUe CETEBBIX B3aMMOICHCTBHIA.
LLVM, GCC — KoMnuisTops! [UTsl ©3y9eHUS] HU3KOYPOBHEBOM ONTHMH3AIIHH.
CUDA / OpenMP — MHcTpyMeHTHI TS TapajlieIbHOTO MPOrpaMMHUPOBAHUSL.
Wireshark, VTune — Ananu3 mpou3BOAUTEIILHOCTH U Tpaduka.

6.5 MeTtonnueckre MaTepHuabl

1.
2.

Koncnekts! nexuuii (mpezentauuu, PDF).
JlaGopaTopHbie paboTHI (3a1aHMsI, PYKOBOJICTBA, IIPUMEPHI KOJIA).



3. TecTbl 1 KOHTPOJIBHBIE BOIIPOCHI IJIsi CAMOTIPOBEPKHU.
4. T'moccapwii TEpMHHOB IO JUCITUTIIMHE.
5. TIpumepsl 5K3aMEHAITMOHHBIX OUIIETOB.

6.6 ba3bl naHHBIX U HHPOPMAITHOHHBIE CHCTEMBI
1. ELibrary, Springer, ACM Digital Library — Hayunsie my0oaukarmy.
2. GitHub / GitLab — OTkpbIThie poekTsI 1o apxutekType u OC.
3. Odummansuas noxkymenranus (Intel Manuals, ARM Architecture Reference).

PexoMenaanuu mo UCroib30BaHUIO PECYPCOB:
e Jlns 6azoBoro u3yuenusi: Tanenbaym, [laTtepcoH.
e Jlns yrmyOnenus B mapaienbHble cucteMbl: Kopuees, OpiioB.
o IIpaktuyeckue HaBbIkH: JabopaTopubie padboTsl + QEMU/GNS3.
o Cospemennsnie Tpennbl: arXiv, IEEE Xplore, kypcol Coursera.



7. Y4eOHO-MeToAHYeCKOe 00ecnieYeHHe CaMOCTOATEIbHOIH padoThl CTYAeHTOB
OueHoYHBIE CPeICTBA AJS TEKYIIero KOHTPOJISA YCIIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalluu

IInan caMocTOSTEIHFHOM pa6OTBI CTYACHTOB

. Cpok
NeTema ®opmMa caMOCTOATEILHONH PadoThI P KoHTpoJb
BbINOJTHEHU S
1 ApXUTEKTypa W3yuenue yueOnuka (Tanenbaym, ri. 1-3), | Hexemnst [IpoBepka
BBIUMCIIUTEIBHBIX CHCTEM  [KOHCIIEKTUPOBAHHE a KOHCIIEKTa
Hepapxus namsatu u Pemenue 3aga4 Ha pacuet 3p(HEKTUBHOCTH
2 pap a p b 2 Henens Cpada 3aga4
KOUIMPOBAaHUE KoIIa
3 |[Tapannenbubie Beruucienus JlabopatopHas padora (OpenMP/CUDA) 3 Henens 3amuTa paboThI
. [IpoBepka
4 |Oneparmonnsie cucteMmbl  |Ananu3 cratbu (IEEE/arXiv) + pedepar 4 Henens POBCP
pedepara
5 |Hapexnocts BC Pacuyer RAID-MaccuBoB, Tect 5 Hepens OmnnaiiH-TecT
[ToaroroBka npe3eHTanuu OKJIaJ Ha
6 |CoBpeMeHHBIC TPEH/IBI A P . 6 Henens /A A
(KBaHTOBBIC/HEUPOMOP(PHBIE CHCTEMBI) CEMHUHape
Pa3bop keiica (ya3BUMOCTH
7 |besonacuocts BC p (y 7 Henens Otuer
Meltdown/Spectre)
[1poOHBIit
8 ([TogroToBka K ’K3aMeHy Pemennie OuIeToB MPOILIBIX JIET 8 nenens o K3AMEL

7.1 OueHOYHBIE CPEICTBA JIsl TEKYIIETO KOHTPOJIS
@DOpMBI KOHTPOJIA:

1. TecTbl (OHIAIH/IUCEMEHHBIC) — IPOBEPKA TEOPETUIECKUX 3HAHUH.

o Ilpumep: «PaccunTaiite BpeMs JOCTYyIIA K IAMATH IIPY 33JaHHOW MEPApXUU KILIEC.
2. JlaGopaTopHble padoThl — OLIEHKA IPAKTHUYECKUX HABBIKOB.

o Ilpumep: «Peanuszanus koHBelepHOH 00pabOTKH Ha s3bIKe Cy.
3. Pedeparnbi/3cce — aHATU3 HAYYHBIX CTATCH UM TEXHOJOTHH.

o Ilpumep: «CpaBHenue apxutektyp x86 u ARM».

JlokJ1a/ibl M MPe3eHTAlMHU — Pa3BUTHE HABBIKOB ITyOJIMYHBIX BBICTYIUICHUI.
KonTpoJsbHbie padoTsl — 3a1a4un 110 npoektupoBanuio BC.

o ks

[IpomexxyTounas arrecranus

DopMBI:
1. 3auer — HakoruienHsie 6ayutbl 32 CPC (Munumym 60 u3 100).
2. Dx3ameH (MMCHbMEHHBIN/YCTHBIN) — KOMILJIEKCHBIE BOITPOCHL:

o Teopernueckue: «IIpuHIUTIBI paOOTH MHOTOYPOBHEBOTO K3IIa.
o IlpakTnueckne: «OnTuMH3anus KOJa MO/ 3aJaHHYIO APXUTEKTYPY».

[Tpumep sK3aMeHaIMOHHOTO OMIleTa:
1. Bompoc 1: Knaccudukanust BBIMUCIUTEIbHBIX cHcTeM 110 DauHAY.
2. Bompoc 2: Pacuet BpeMeHH BBITOIHEHHS IPOTPAMMBI C YIETOM KOHBEHEpH3aIliy.
3. 3agauya: CripoeKTHpyHTe OTKa30yCTOWYHMBYIO ccTeMy Ha ocHoBe RAID 5.
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3K33M9H3HHOHHLI€ BOIIPOCHI 110 JTUCIHHUILJINHE «OCHOBBI TCOPHHA BBIYUCIUTEC/IbHBIX

CUCTEM»
[Tpuniuns! pon HeliMaHa 1 MX 3HaYE€HUE JUISI COBPEMEHHBIX KOMITBIOTEPOB.
["apBapckast apXUTEKTypa: 0COOEHHOCTH, MPEUMYIIECTBA U HETOCTATKH.
Knaccudukanus BeraucautensHbix cucrem no @muany (SISD, SIMD, MISD, MIMD).
KonBeiiepusaiys KoMaH/: IPUHLKIT pPaOOThI, IPEUMYIIECTBA U OTPAaHUYCHUSI.
MHorosiepHbIe 1 MHOTOIIPOIIECCOPHBIC CUCTEMBIL: Pa3auyius U chepbl IPUMEHEHUSI.
CrtpykTypa nenrpaibHoro npoueccopa (AJIY, YV, peructpsl).
Uepapxus namstu: kau-namste, O3V, 113V, BHelIHUe HAKOIUTEIH.
MeTo/b1 oBbIIEHUS 3PPEKTUBHOCTU KII-TAMITH (ACCOUUATUBHOCTD, TOJUTHUKU 3aMEIICHHUS ).
Buasl agpecanyu 1aHHBIX B TIpolieccopax (HEMOCPeICTBEHHAsI, pErUCTPOBasi, KOCBEHHAs).
Cucrembl komang nporeccopon: CISC vs RISC apxuTekTypsl.

KnacrepHble cucTeMbl: IPUHLUUIIBI HIOCTPOEHUS U IPUMEPBI UCIIOJIb30BaHUS.
OO6naunble BhIYMCICHUS: MOJIeH pa3BepThiBanus (laaS, PaaS, SaaS).
['pua-BeIYMCICHUS: KOHLETLNS U OTJINYUS OT KIJIacTEpOB.

Buptyanuzanus: anmaparHas ¥ mporpaMMmHasi, mpeumyiectsa it BC.

®ynkiun OC B ynpaBiieHUHM BBIYUCIUTEIBHBIMU PECYPCAMHU.

[Tnaruposanwue npoueccon: anroputmsl (FCFS, Round Robin, SJF).

VYrpaBieHue naMaThlO: CETMEHTAIUs U CTPAaHUYHAs OpraHu3alysl.

B3anmMopeicTBIe TPOIIECCOB: MEXaHU3MBI CHHXPOHM3ALUH (ceMa(Opbl, MBIOTEKCHI).
daiisoBble CUCTEMBL: CTPYKTYpPa, METO/IbI OpraHU3aluy JOCTYIIA.

Mertoasl obecrnieueHnst 0TKa30yCTONYMBOCTH (M30bITOYHOCTH, RAID-MaccuBbl).
OreHka MPOU3BOAUTEIBHOCTH BBIYMCIUTEIbHBIX CUCTEM: METPUKU U HHCTPYMEHTBHI.
banancupoBka Harpy3Kku B pacrpeieIeHHbIX CUCTEMaX.

[TpuHIMIBI pabOTHI CUCTEM XOJOJHOIO M FOPSIYEro pe3epBUPOBAHUS.

BnusiHue KommpoBaHus U IPEABBIOOPKHU TaHHBIX HA MPOU3BOAUTEIBHOCTb.
KBaHTOBbIE BHIUMCIIEHUS: IPUHIUITBI PAOOTHI U IEPCTIEKTHUBBI.

Heiipomopdublie nporieccopsl: OTANYUS OT TPAAULIMOHHBIX ApXUTEKTYD.

OcHOBHBIE YIpo3bl O€30MIACHOCTH BBIUMCIUTENBHBIX cucTeM (ataku Meltdown, Spectre).
MeTtonb! 3amuThl JaHHBIX B BC (mm@poBaHue, KOHTPOIb 10CTYNA).

Edge- u fog-Beruncnenus: npumenenue B [oT u pacnpeeieHHbIX CHCTEMaX.

Kputepun oueHku:

«Yp0BNEeTBOPUTE/IbHO» — 3HaHWNE Ha30BbIX MOHATUIN U MPOCTbIX aATOPUTMOB.
«Xopowo» — r1ybokoe NoOHWMaHWEe TEM + peLleHMe TUMOBbIX 3a4au.
«OTAMUYHO» — cBOBOAHOE BaleHne MaTepnanom, aHaam3 COXKHbIX KENCOB.

7.2 IlporpaMmMHoOe o0ecnieyeHne
1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2.  Microsoft Windows server 2003, 2008, 2012, 2016
1.3.  Microsoft Office 2007, 2010, 2016



ok whE

7.3 MaTtepuaJibHO-TeXHUYeCKOe ofecrieyeHne

MyJibTUMEUNHBIE aYAUTOPHUH.

bubnmoreka.

CnpaBouHo-T1ipaBoBas cucteMa «I'apaHT».

DnexkTpoHHasi UHPOPMAIIMOHHO-00pa3oBaTelIbHAS Cpela YHUBEPCUTETA.
JlokanbHas ceThb ¢ BBIXOJ0M B IHTEpHET.

BupTyanbpHbIe aHAIOTH CTIEIIMATU3UPOBAHHBIX KaOWHETOB U JIA0OPATOPHUH.



Pabouas mnporpamma nucuuiuinHbl «OCHOBBI TEOPMH BbIYUCIAMTEIbHBIX
CHCTeM) cocTaBlieHa B cooTBeTcTBUU ¢ TpeboBaHusiMu PI'OCBO mno HampaBieHHIO
noarotoBku 09.03.02- «MHboOpMaIMOHHBIE CUCTEMbI U TEXHOJOTHUHY, YTBEPKIECHHOTO
npukazoM MuHucTepcTBa o0pa3oBanus U Hayku Poccuiickoit @eneparuu ot «__19  »
centsOps 2017 r.

Ne 926(pen.ot 08.02.2021).

IIporpammy cocraBuiu:
cTapluid nmpenojasarens kageapsl « MHPpopMannoOHHbIE CUCTEMBI U TEXHOJIOT M
AnbarauneBa M. 4.

[Iporpamma onobpeHa Ha 3acenanuu kadenpol « MHPOpMaMOHHBIE CHCTEMBI U
TEXHOJIOTUN

[Tpotokon Ne6 ot «3» mapta 2025 roga
[Iporpamma o100peHa Y4eOHO-METOANYECKUM COBETOM (DPU3UKO-MATEMATUUECKOTO
(bakynbTeTa

ITpoTtokon Ne 7 ot «13» mapra 2025 rona



CBefieHns 0 mepeyTBepP:KI€HUN NPOrPAMMBbI HA OUYepeIHOI y4eOHbI IO/l U perucrpa-
MU U3MEHEeHUI

VYueOnsiii |Pemenne xadenpol Bueceunrsie nm3MeHeHus TTonmuce 3aB.
Tox (Ne mporokoia, nara) Kadeapoit
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Kpaiunpukanus BbITyCKHUKA

bakanasp

®opma o0yueHus

Qunas

Marac, 20251



1. IlepeyeHb KOMIETEHIUH ¢ YKa3aHHEM 3TANoOB MX (popMupoBaHuA B
npouecce 0CBOCHUs 00pa3oBaTeIbHOM NPOrPaMMBbI

B mporecce ocBoeHHs 00pa30BaTEbHONW IMPOTrpaMMbl  KOMIICTCHITHH
(OPMHPYIOTCS IO CIICTYIOIIUM dTaram:

- HayalbHBIA JTal JaeT oOINee MPEACTaBICHUE O BHUIC JICSITCIBHOCTH,
OCHOBHBIX 3aKOHOMEPHOCTSIX (GyHKIIMOHUPOBAHUS 00BEKTOB
MpoeCCUOHAIEHON JIEATETLHOCTH, METOJOB M aJITOPUTMOB DPEIICHUS
MPaKTUYECKHUX 33]1a4;

- OCHOBHOW JTam TMO3BOJIIET pemiaTh THUIIOBBIE 3a/layd, NPUHUMATh
npoeccCHOHaNbHbIC W YIPABICHYECKHE PEIICHUS 10 H3BECTHBIM
aNropuTMaM, IMpaBHJIaM U METOIHKAM;

- 3aBEpIIAIOIIMK ATal MpeArnojiaraéT TOTOBHOCTh peEIIaTh MPAKTHYCCKHUE
3a/1a4¥  TIOBBIIIICHHON  CJIOKHOCTH, HETHUIIOBBIC 3a/Jaud, NPUHUMATH
Mpo()eCCHOHANIBHBIE W YIPABICHUYCCKUE PEIICHHSI B YCIOBHUSAX HETOJHOMN
OTIPENIETICHHOCTH, TIPH HEIOCTATOYHOM JTIOKYMEHTaJIbHOM, HOPMAaTHBHOM H
METOINYECKOM O0ECTIEUEHNH.
dopmupyeMple TUCHUIUIMHOW 3HAHMS W YMEHHS TOTOBST BBITYCKHHKA

JaHHOM 00pa30BaTeILHON MTPOTPAMMBI K BBITIOJIHEHHUIO CIIEAYIOMINX 0000IEHHBIX

TPYJAOBBIX QYHKIHH (TPYTOBBIX (DYHKITHIT):

Kon m HaumenoBa- | O60011eHHbIe TPYAOBbIE (PYyHKIHUH Tpynosbie pyHkIMH
Hue npogeccuo- Kon HaumenoBanue Ypo- HaumenoBanue Kon |Yposenn
HAJBHOIO BeHb (moxypo-
CTaHaapTa KBaJIN- BEHb)
Ppuxa- KBaJIN-
110707 Puka-
1101
06.015 Cneunanuct | C |BrimonHenue pabot u 6 |OnpeneneHue nepBoOHAYAIBHBIX
1o UH(HOPMAITUOH- yrpasjeHue padboTaMu TpeboBanuii 3akazunka k MIC u Bo3- CJ/01.6 6
HBIM CHCTEMaM 10 CO3/1aHUIO (MOJIH- MoKHOCTH X peamnsauuy B MC Ha
PTare MpeJKOHTPAKTHBIX padboT
(hUKaIN) ¥ COMTPOBOXK-
JlOKyMEHTHpPOBaHHUE CYLIECTBYIO-
nenuto C, aBToMaTH-
X OM3HEC-TPOLIECCOB OpraHu3a-
SUPYIOILNX 3a/1a4un Op- MY 3aKa34nKa (PEBEPC-MHKUHH- C/07.6 6
FAHU3AIIMOHHOTO [PUHT OM3HEC- TPOLIECCOB OpPraHu3a-
VIIpaBJICHHS 1 OU3HEC- (1Y)
[IPOLIECCEL. Pa3pa60TKa MOACTIN 6I/I3HGC'Hp0' C/08.6 6
[IECCOB 3aKa34yuKa '
Paspabotka apxutekrypsr UC C/14.6 6
[IpoextupoBanue u nuzaiin C C/16.6 6
Paspabotka 6a3 nanubix MC C/17.6 6




HEH,

[Ipn ocBOEHMH NHCUMIUIMHBI (MOIYJIA) KOMIETEHUWHU, 3aKpPEIUICHHbIE 32

peanu3yroTcs

I10

TemaMm (pazjaesiaMm) JUCHMILUIMHBI

(Monmynsi), B

onpeNereHHol cTeneHu (MOJIHOCTBI0 WM B OrOBOPEHHOM YacTh) W Ha

OTIPE/ICJICHHOM 3Tarie, 4To npuBeaeHo B Tadmure 1.

Ta6auua 1. IlepeyeHb KOMIIeTEHIUIA C YKa3aHHEM 3TaNOB UX GOPMUPOBAHMS B

npouecce 0CBOEHHs 00pPa30BaTeJIbLHOI MPOrPaMMbI

l'[poq)eccnm{am)m,le KOMIETCHIHHA BbINTYCKHUKOB 1 HHAUKATOPbI UX JOCTHKCHUSA AJIA IPpOorpamMmm

0akanaBpuara:
Kareropus
(rpynna) Kon u nanmeHoBaHue Koy g paumenoBanme mHau-  ILIaHHpyeMbIe pe3y IbTATHI 00y YeHHsE
KOMICTCHIINH KATOpa AOCTHKEHHsS] Komme- 1O JMCHMILIMHE
KOMIIETEH-
. TeHIUH
mii
VK-1 'YK-1. Criocoben NYK-1.1.Ananusupyer 3agauy, [YK-1.1.

OCYILIECTBIISTH
[MOMCK, KPUTUYECKUI aHa-
13 nHpOpMaInH,
MIPUMEHATH

CHCTEMHBIM TTOIXO0

JUIA pCHICHUS ITOCTaBJICH-
HBbIX 3aJ1a4.

BEI-JIEIIA €€ 0a30BBIE COCTABIISIO-
mue. UYK-1.2.0npenenser, un-
TEPIPETU-PYET U PAHKUPYET HH-
(dhopmaruro, TpeOyeMyro s pe-
[IICHHUS TTOCTABIICH-HOW 33 [a4H.
NYK-1.3. OcymiecTBisieT moucK
WH-(QOpMaIy T PEeIeHusI 11o-
CTaBJICH-HOHW 3aJ]a9 TI0 Pa3iiny-
HBIM THIIAM 3aIIPOCOB.

NYK-1.4. [Ipu odpaboTke uHDOP-
MaIu OTJIn4YaeT (aKkThl OT MHe-
HUW, HUHTEpIIpETalui, OLICHOK,
(hopMupy-eT COOCTBEHHBIC MHEHUS
U CyXJie-HUsI, apTyMEHTUPYET
CBOM BBIBOJIBI M TOUKY 3pEHUS
NYK-1.5. PaccmarpuBaet u nipefi-
naraeT BO3MOKHbIE BapuaH-THI pe-
[IICHHS TOCTABIICHHOH 3a-/1auH,
OIIEHUBAsI MX JJOCTOMHCTBA U HEJIO-
CTATKH.

3HATH: METOIWKH TOWCKa, cOopa m oOpa-
0OTKM MH(POPMAIIUK; aKTyalbHbIE POCCHIA
CKHe U 3apyOe)KHbIE HCTOUYHUKH WH(OpMa-
[ B cepe mpodeCCHOHATBHOMN TesATelhb-
HOCTH; METOJI CUCTEMHOT0 aHaJIN3a.

VK-1.2.
YMeTh:

cOopa ¥ 00paboTku HMH(OPMAIIUHU; OCY-

IIPUMECHATh METOAWKH IIOUCKA,

LICCTBIISATh KPUTUUECKUM aHaIU3 U CUHTEJ
MHGOpPMAIUH, MTOJyYEHHONW M3 Pa3HbBIX UCH
TOYHUKOB; IPUMEHSITH CUCTEMHBIN TTOIXO]T
TUJIS1 peLIeHUs] IOCTaBICHHBIX 3a/1a4.
YK-1.3.

Bragets: MeTogaMu oucka, cobopa u oopa
0OTKH, KPUTH-YECKOT'O aHAIN3a M CHHTE3d
MHGOPMAIIUU; METOJUKOW CHCTEMHOr(
[MOX0/1a JIUISL PEIICHUS TOCTABICHHBIX 32
mag




Oomenpogeccuonanbubie komnereHuuu (OIIK) 1 mHAUKATOPBI UX JOCTH:KEHUS JJIsl NPOrpaMM

O0axanaBpuaTa:

o0yuawuuecs B H3YYCHUH 3HaHuA YMmenus Baagenus
pe3yJbTaTe OCBOEHUs | TUCUMILIUH (HABBIKH)
o0pa3oBaTe/IbHOI bl (MOYJI51)
NMPOrpamMMbl

IIpodeccuonanbunie komnerenHuuu(I1K)
I1K-3 Cniocoben Kommnerennus |T1K-3 PaspabateiBaeT KOHIIETITYaJIbHYIO MOJICIE
zgﬁm:rgl;ﬁg;oe peanmsyercs  |IpoOnemMHoif  00macTM  CHCTEMBI  MCKyCCTBEHHOTO
MOI[IéJ'H/Ip}Z)BaHI/IC IMOJIHOCTBIO HHTCIIJICKTA.

po0OJIeMHOM 001aCcTH U
TIPOBOJIUTH
(hopMaTH3aInIo
MPEICTaBIICHHUS 3HAHWH B
cUCTeMax
HCKYCCTBCHHOTO
HUHTCIJICKTA.

- 3HaeT MeTo/bl KOHLIENTYaIbHOTO MOACIUPOBAHUS B
acIreKTax MOCTPOCHUS! OOBEKTHBIX, (PYHKIIMOHATBHBIX H
MTOBEJCHICCKUX MOJIEIICH MPOOIeMHOM 00J1acTh

- 3HaeT METO/AbI OCTPOCHUS OHTOJIOTHHU B BUAE TAKCOHOMHU
00BEKTOB, YCTAHOBJICHUSI CEMAaHTUYECKUX OTHOIICHUH H
OMpeJIeNICHHsI AKCHOMATHKH (POPMHUPOBAHUSI KIIACCOB
00BEKTOB

- YmMmeet MMPUMECHATH MCTOAbl KOHICTITYaJIbHOTI'Q
MOJICTTMPOBAHMS TPOOIIEMHON 001aCTH B aCTIEKTax
MOCTPOCHUST OOBEKTHBIX, PYHKITHOHATBHBIX U
MOBEJICHYCCKUX MOJIelieli MpoOIeMHO# 001acTH

- YMeeT oToOpaXkaTh KOHIENITYaTbHbIC MOJICIN MPOOIEMHOM
00J1aCTH ¢ TIOMOIIIBI0 HHCTPYMEHTATLHBIX CPEJICTH
MMOCTPOCHM OHTOJIOTMHU U BBITIOJIHATE 3aIIPOCHI 1 HABUT'ALIUIO

10 CTPYKTYPE OHTOJIOTHU.

2. Kputepuu oueHuBaHUs 00pa30BaTe/IbHBIX Pe3y/1bTATOB 00y4aloIerocsi BO

BpeMsl IPOMEKYTOYHOM aTTeCTAlNH

JK3aMeH

DK3aMeH - UToroBasi popMa OLICHKU 3HAHUH.

[TpoBoauTCS B 3aIaHHBIN CPOK, COTVIACHO IpaduKy yueOHOro mpolecca.

Kputepun orieHKH mpu MpOBEICHUH dK3aMeHa:

Ornenka "OTIMYHO" CTABUTCS, €CIIM CTYIACHT OOHApPYXKHII MOJHOE 3HAHUE
y4eOHO-TIPOrPaMMHOT0 MaTepHuaia, YCIEIIHO BBIMOIHSIET MPETyCMOTPEHHBIE B
nporpaMMme 3aJlaHusi, YCBOWJI OCHOBHYIO JIMTEpaTypy, PEKOMEHIOBAaHHYIO B
nporpamMmMme. OTBET TOJHBIA W TPABWIbHBIM HAa OCHOBAaHUM H3YyYEHHOTO
Marepualia. BbIIBUHYTHIC TMOJIOKEHUSI apryMEHTHPOBAHbI U HWJUTFOCTPUPOBAHBI

[IPUMEPAMHU. Marepuan U3J10KEH B ONPENECICHHOU JIOTUYECKOU

MMOCJICAOBATCIbHOCTH, OCO3HAHHO, JIUTCPATYPHBIM S3BIKOM, C HUCIIOJIb30BAHHCM
COBPCMCHHBIX HAYYHbBIX TCPMHHOB, OTBCT CaMOCTOSITCIILHBIN. CTy,Z[eHT YBCPCHHO
OTBCUYACT Ha

JOITOJIHUTCIBbHBIC BOIIPOCHI



OrneHka «XOopoIlIo» CTaBUTCS B TOM ClIydae, KOTJa CTyA€HT OOHapyKUBaeT
IIOJIHOE 3HAHHME Y4YeOHOro MaTepuasna, JAEMOHCTPUPYET CHCTEMATHYECKUI
XapakTep 3HaHUM Mo aucuuIuiiHe. OTBET MOJHBIA U MPAaBUJIbHBIN, TOATBEPKICH
prUMepaMu; HO UX 00OCHOBAaHUE HE apTyMEHTHPOBAHO, OTCYTCTBYET COOCTBEHHAs
TOYKa 3peHus. Marepuan  M3JI0KEH B ONPENCICHHOW  JIOTMYECKOM
[IOCJIEI0BATENbHOCTH, IIPU 3TOM JIOMYIIEHBI 2-3 HECYIIECTBEHHBIE TOIPEIIHOCTH,
UCIpaBJIEHHbIE 10 TpeboBaHUIO dk3ameHaropa. CTyIEHT HUCHBITHIBACT
HE3HAYMTEIbHbIE TPYAHOCTH B OTBETaX Ha JIOMOJIHUTEIbHBIE BOIIPOCkl. MaTepuan
U3JI0’)KEH OCO3HAHHO, CaMOCTOSITENIBHO, C HCIIOJIb30BAHMEM COBPEMEHHBIX
Hay4HbIX TE€PMHUHOB, JHUTEPATYpPHBIM S3bIKOM. IIpy 3TOM MOryT AOIyCKaTbCs
HEKOTOpbI€ MOIPEIIHOCTH B OTBETE Ha 3auyeTe, €ClIM CTyIEHT o0ajgaer
HEOOXOAMMBIMH  3HAHUSAMHM JJI HUX YCTPAHEHHS TOJ  PYKOBOJICTBOM
pernoaaBaTelis.

OueHka «yIOBIETBOPUTEIBHO» CTABUTCS B TOM CIy4yae, KOIJa CTYAEHT
0oOHapy’KMBAaeT 3HAHHE OCHOBHOI'O MPOTPAMMHOI0 MaTepHajia Mo JUCUUIUIMHE,
HO JIONYCKaeT IIOrpEeIIHOCTH B oTBeTe. OTBET HENOCTATOYHO JIOTUYECKH
BBICTPOEH, camocTosiTesieH. OCHOBHBIE MOHATHS YHNOTPEOJEHbl MPAaBHIIBHO, HO
OOHapyXMBAECTCsI HENOCTATOYHOE PpACKPBITUE TEOPETUUYECKOro MaTepuala.
BelgBuraeMple  MOJOXKEHHsSIT ~ HEIOCTaTOYHO  APryMEHTHPOBAaHBI M HE
MOATBEPKJAEHBI MPUMEPAMU; OTBET HOCUT MPEUMYILIECTBEHHO OIMUCATEIbHBIN
xapaktep. CTyJEHT UCIIBITHIBAET JOCTATOUYHBIE TPYJHOCTH B OTBETaX Ha BOIIPOCHI.
Hay4dHast TepMUHOJIOTHSI UICIIOJIb3YETCA HEOCTATOUHO.

Omnenka «HEYIOBJIETBOPUTEIHLHOY BBICTABIISACTCSA CTYJICHTY,
OoOHapy>XUBIIEMY MpPOOJIEeMbl B 3HAHUSAX OCHOBHOTO YYEOHOro Marepuaia o
mucuumiuHe. [Ipu oTBeTe OOHapyXKEHO HEMOHUMAaHHE CTYIEHTOM OCHOBHOIO
collepKaHUsl TEOPETHUECKOro Marepuania Tmo auciuruimae. l[lpu  ortBete
OoOHapyXeHO HEMIOHUMaHHUE CTYJEHTOM OCHOBHOI'O COJEpP>KaHUS TEOPETHUECKOTO
MaTepuaga WIA JOMyIIeH psAJ CYIIECTBEHHBIX OIMIMOOK, KOTOpBIE CTYIAEHT HE
MOJKET UCIIPaBUTh MPU HABOISIIUX BOMpocax 3k3ameHaTopa. CTylIeHT MOAMEHUI
Hay4yHO€ 0OOCHOBaHUE MPOOJIEM pacCykieHHueM OBITOBOro rmjiaHa. OTBET HOCUT
MOBEPXHOCTHBIM  XapakTep; HaOMI0MA0TCsI HETOYHOCTH B  HMCIOJIb30BaHUHU
Hay4YHOU TEPMHUHOJIOTUU.

3. TunoBble MaTepuabl, HEOOXOAMMbBIE JJIS OLEHUBAHUS 3HAHMMA, YMEHMH,
HABBIKOB W (MJIM) ONBbITA JAeSTEJbHOCTH, XapPaKTePHU3YIOIIUX IJTalNbl
¢GopmupoBanus KoMIeTeHI U

3.1. KonrpoabHas padora Ne 1. BapyaHThl TECTOBBIX BOIIPOCOB

1. Apxumeicmypa 6bIYUCTIUMETIbHBIX CUCHEM
1. Kaxoii npuHuun apxutektypbl ¢pon Heiimana siBisieTcst 0CHOBONOJIAral0mum ?
a) Paznenenne namsaTi Ha 1aHHBIE U TPOrPaMMBbI
b) Mcnonp30BaHue TOJIBKO aHAJIOTOBBIX CUTHAJIOB



¢) OTcyTcTBHE PETUCTPOB OOIIETO HA3HAYCHUS
OtBeT: 3)
2. Apxurexktypa SIMD npumensieTcsi B:
a) Onnosnepusix CPU
b) I'padmueckux npoueccopax (GPU)
¢) XKectkux auckax
OrtBert: b)

2. Opranu3zanus namsTa

3. Kom-mamsarts L1 00bI14HO HMeeT pa3mep:
a) 1-2 Mb
b) 32-64 Kb
c)1-2Tb
OrtBet: b)

4. IIpwu miss B k3me L1 npoueccop oopamaercs:
a) K xomy L2
b) K SSD
c) K BIOS
OrtBer: a)

3. [NapannenbHble BRIUUCTICHUS

5. Texuonoruss Hyper-Threading no3pousier:
a) YBenuuuTh TakToByt0 yactoty CPU
b) O6pabaThiBaTh HECKOIBKO MMOTOKOB HA OJIHOM sIIpe
¢) OTKIr0YaTh KAI-IaMATh
Otset: b)

6. Kakoii HHCTpyMeHT HCNOJIb3yeTcA AJs pacnapauiesuBanus na CPU?
a) CUDA
b) OpenMP
c) SQL
Orteert: b)

4. OnepallMOHHBIE CUCTEMBI

7. Aaroputm Round Robin ucnosas3yercst ais:
a) YrpaBieHus NaMAThIO
b) [lnanupoBaHus MPoOIECCOB
¢) lludpoBanus faHHBIX
OrtsBert: b)

8. CTpaHMYHasi OPraHu3anus NaAMSATH MO3BOJISAET:
a) YMEHbUIUTH (parMeHTalNIO
b) YBenuuuTh TaKTOBYIO YacTOTY
¢) OTKIIIOYUTH BUPTYAIU3ALHIO
OTtBer: 3)

5. HapexxHocTh M 0€30MacHOCTh
9. RAID 5 obecnieunBaer:
a) YIBO€HHE CKOPOCTH 3aIlUCH
b) OTKa30yCTOHYMBOCTH C parity
¢) ABTOMaTH4ecKoe MuppoBaHuE
OrtBet: b)



10.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52.
53.
54,
55.
56.
S7.
58.
59.
60.

ATtaka Spectre s3KcniyaTupyer:

a) OmmoOKYu B KANI-TIAMSTH

b) Ysa3BumMocTu npecka3aHus BETBICHUN
c¢) Ileperpes npoueccopa

OrtBert: b)

3.2. 3K33MeHaHHOHHLIe BOIIPOCHI MO INCIIUIIJINHE «OCHOBBI TEOPpHUN

BBIYUC/IUTCJIBHBIX CUCTEM»
[Tpunune! pon HeliMaHa 1 MX 3HaYE€HUE [T COBPEMEHHBIX KOMITBIOTEPOB.
["apBapzackast apXUTEKTypa: 0COOEHHOCTH, IPEUMYIIIECTBA U HEJOCTATKH.
Knaccudukarus BerauciaurenbHbix cucteM no @muany (SISD, SIMD, MISD, MIMD).
Kongeiiepuszanus KoMaH/1: IPUHIMI PaOOThI, MPEUMYIIECTBA U OTPaHUYECHHUS.
MHorosiepHble 1 MHOTOIIPOLIECCOPHBIE CUCTEMBI: pa3anyius U cepbl IPUMEHEHUS.
CrtpykTtypa nentpansHoro npoieccopa (AJLY, YV, peructpsr).
Uepapxus mamstu: kou-namste, O3V, 113V, BHelIHUE HAKOIUTEIN.
Mertonbl noBsinIeHUs 3PPEKTUBHOCTH KIII-NAMSTH (ACCOLUATUBHOCTD, NOJUTUKH 3aMEIIEHUS ).
Bunel agpecanuu qaHHbIX B Ipolieccopax (HENOCPEACTBEHHAs, PETUCTPOBAsi, KOCBEHHAs).
Cuctembl komans npoueccopoB: CISC vs RISC apxuTektypsi.
MsuoromnotouHocTh U runeprnorouHocts (Hyper-Threading).
KnacrepHble cucTeMbl: MPUHLUIIBI IOCTPOCHUS U IPUMEPBI UCIIOJIb30BAHMSL.
OO0naunble BRIYMCICHUS: MOJIeH pa3BepThiBanus (laaS, PaaS, SaaS).
I'pya-BbruMcIeHUs: KOHLETIIMS U OTINYHS OT KJIaCTEPOB.
Bupryanuzanus: annapatHas u nporpammHasi, npeumyuiectna st BC.
@ynkuyuu OC B ynpaBlIeHUN BBIUUCIUTEIbHBIMU PECYPCAMU.
[Tnanuposanue nporeccon: anroputmel (FCFS, Round Robin, SJF).
VYmpaBieHne NamMAThIO: CETMEHTALUS M CTPAaHUYHAsI OpraHu3alusl.
B3aumoselicTBue nporeccoB: MEXaHU3Mbl CHHXPOHHU3AIUH (ceMadOpbl, MbIOTEKCHI).
@DailsIoBbIe CUCTEMBI: CTPYKTYpPa, METOABI OpPraHU3alMK 1OCTYIIA.
MeTtoibl 06ecrieueHus! 0TKa30yCTOMYMBOCTH (M30bITOUHOCTH, RAID-MaccuBsl).
OneHka NpOnu3BOJUTENBHOCTH BBIYUCIUTENIBHBIX CUCTEM: METPUKU U MHCTPYMEHTHI.
banancupoBka Harpy3Kku B pacrpeieIeHHbIX CUCTEMaXx.
[TpuHIMIB pabOTHI CUCTEM XOJIOJHOIO M FOPSIYEro pe3epBUPOBAHUS.
BnusiHue kammpoBaHus U PEABBIOOPKU JaHHBIX HA IPOU3BOAUTEIBHOCTD.
KBaHTOBbIE BHIUMCIIEHUS: IPUHIUIIBI PAOOTHI U IEPCIIEKTUBBI.
HeiipomopdHbie npoiieccopbl: OTINYUS OT TPAJAULUOHHBIX apPXUTEKTYP.
OcHOBHBIE YIpo3bl OE30MACHOCTH BBIUMCIUTENBHBIX cucTeM (ataku Meltdown, Spectre).
Metons 3amuThl JanHbIX B BC (mndpoBanue, KOHTPOJIb JOCTYIA).
Edge- u fog-Beruncnenus: npumenenue B [oT u pacnpeeneHHbIX CHCTEMAX.



4. MeToau4eckne MaTepuaJibl, onpeaesiioniye Npoueaypbl OlleHMBAHUSA
AOCTUKEHUS 3ANJIAHNPOBAHHBIX Pe3yJIbTATOB 00y4YeHNsl 0 IUCHUIIINHE

Onpoc VCTHBIN

Ornpoc yCTHBIN - AHAJIOT MPEeIojaBaTessi CO CTYJASHTOM, IeJIb KOTOPOTro -
CHUCTEMAaTH3alMs ¥ YTOYHCHHE MMEIONIUXCS Y CTYICHTAa 3HAHUH, IPOBEpPKA €ro
WHIVUBUTYTBHBIX BO3MOKHOCTEH YCBOCHUS MaTepHaa.

VY CTHBIN OIIPOC IO OCHOBHBIM TEPMHHAM MOXKET MPOBOIUTCS B
Hayasie/KOHIIE JICKIIMOHHOTO WM MPAKTHYECKOro 3aHsATHUs B TeueHue 15 -20
MUH. JIn00 YCTHBIN OMPOC MMPOBOJAUTCS B TEUCHHUE BCETO MPAKTUUECKOTO 3aHATHS
10 3apaHee BhIIAaHHOW TeMaTHke. BRIOpaHHBIN MpernoiaBaTeieM CTYICHT MOXKET
OTBEYATh C MECTa OO0 y TOCKHU.

KpurepusimMu olieHKH yCTHOTO OTNpOca SBJSIOTCS: MPaBUILHOCTh OTBETA HA
BOIIPOCHI, CTETICHb PACKPBITHS CYIITHOCTH BOIIpOCa.

OlieHKa «OTJIMYHO» — JIaH TMOJTHBIM, BCECTOPOHHHMM OTBET Ha BOIPOC. TOYHOCTH B
onpenencHusx. [IpuBeaeHne mpuMepoB 13 MPAKTHUKH.

OneHka «Xopouo» — JaH HEMOJIHBIN OTBET Ha BONPOC. [[omyieHbl HETOYHOCTH
npu otBeTe. JlomyleHbl HETOYHOCTH B OCHOBHBIX OIPEISICHUSX.

OreHKa «yI0BICTBOPUTEIHLHO» — UMEIOTCS CYIIICCTBEHHBIE HEJIOUETHI ITPU
otBetre. Bonpoc packphiT yactuuHo. He3nanume 6a30BBIX onpeieieHui Kypca.
OreHKa «HEYIOBIETBOPUTEIIBHOY» — BOMPOC HE PACKPHIT WM JIaH HEBEPHBIM
OTBET.

TecTbl

TecTsl - HHCTPYMEHT, C MOMOIIBIO KOTOPOT'O MEAAror OLICHUBAET CTEIEHb
JOCTH)KEHHUSI CTYJIEHTOM TpeOyeMbIX 3HAHWM, YMEHHI, HaBbIKOB. CocTaBieHHE
TeCTa BKJIIOYAET B ceOsl CO3aHNe BBIBEPEHHOW CHCTEMBbI BOIIPOCOB, COOCTBEHHO
MpoLENypy MNPOBEAEHUS TECTUPOBAHMS U CHOCOO0 HM3MEPEHUsS MOJYyYEHHBIX
pEe3yJIbTaTOB.

Kpurepun ouenku Ttecta: OIlLlEHKAa «OTIMYHO» BBICTABISETCS MPH
YCIIOBUHA NPaBUIBHOIO OTBETA CTYJAEHTAa HE MeHee 4eM 85 % TecTOBBIX
3aJaHUM;

OneHKa «XOpoIl0» BBICTABIIAETCS PU YCIIOBUU MTPABUIIBHOTO OTBETA CTYACHTA
He MeHee yeM 70 % TeCcTOBBIX 3aJaHuid;
OneHKa «yI0BIETBOPUTEIIBHO» BBICTABIISIETCS PU YCIIOBUM MPABUILHOTO OTBETA
cryaeHTta He Menee 51 %; .
OneHka «HEeyAOBIETBOPUTEIBHOY BBICTABIISICTCS MPU YCIOBUH IPABUIBLHOTO
OTBeTa CcTyZieHTa MeHee ueM Ha 50 % TecTOBBIX 3aaHui

Kelic - 3aganus

Keiic - 3amanusa - npoOjemMHOE 3aJaHue, B KOTOPOM OOy4YaroIiemycs
OpEUIaraloT  OCMBICIUTh  PEAIbHYI  MPOPECCHOHAIBHO-OPUEHTUPOBAHHYIO
CUTyallMl0, HEOOXOAMMYIO Il peleHuss JaHHOM mpobsiembl. CTyaeHT
CaMOCTOSITENIBHO (D OpMyJIMpYyeT 1elb, HaXOAUT M coOupaer HH(POPMALUIO,



aHAJIM3UPYET €€, BBIJBUTAET TUIIOTE3bl, HUINET BapUAHTBI PELIECHUS MPOOIEMBI,
(dbopMyIHpyeT BBIBOIBI, 00OCHOBBIBAET ONTUMAIILHOE PEIIEHNUE CUTYAIIHH.

Kpurepuu onienku keric-3apanuii: OTMETKa «OTIUYHO»—3aaHHE
BBITIOJIHEHO B TIOJIHOM 00BEME € COOJII0/IECHUEM HEOOXOAMMOM
MOCJIEIOBATEIBHOCTU JEHCTBUI; B OTBETE MPABUIBLHO M AKKYPATHO BBITIOIHSIET
BCE 3aIMCH, TAOJIUIIBI, PUCYHKH, YEPTEKH, TpadUKH, BEIYUCIICHHS; IPABIIHHO
BBITIOJTHSIET aHATN3 OMMO0K. OTMETKa «XOPOIIO»—3a/aHHIE BBITOTHEHO
MPAaBIIBHO C y4€TOM | -2 MENKUX MOTPEIHOCTeH Win 2-3 HEJ0YETOB,
HCIIPABIIEHHBIX CAMOCTOSITENIFHO 0 TpeOoBaHuIO mpenoaaBarens. OTMeTka
«YJOBJIETBOPUTEILHO»—3aJaHUE BHITIOJHEHO MPABWIBHO HE MEHEE YeM
HaIlOJIOBUHY, JIOMYIIEHBI 1 -2 MOrpeIIHOCTH WIIM Of[HA Tpy0Oast oIImoKa.
OTMeTKa «HEYJIOBIETBOPUTEILHO»— JIOMYIIEHKI /1B (M Oosiee) rpyOble OMMOKU
B Xxo/e paboThl, KOTOpHIE OOYYAIOIIMIICSI HE MOXET HCIPABUTh JaXKe II0
TpeOOBaHUIO MIPETIOAABATENS WIIH 33/JaHUE HE PEIICHO MOTHOCTHIO.

Pedepat

Kpurepusimu  oueHku  pedepara  ABISIOTCSA:  HOBH3HA  TEKCTa,
000CHOBaHHOCTh BBIOOpPa HCTOYHHMKOB JIUTEPATYphl, CTENEHb PACKPBITHS
CYIIHOCTH BOIIpOCa, COOIIOCHUS TpeOOBaHUN K 0(DOPMIICHHIO.
OrneHka «OTJIMYHO» — BBITIOJIHEHBI Bce TpeOOBaHUA K HamucaHuio pedepara:
obo3HaueHa TpobOsieMa M OOOCHOBaHA €€ aKTyallbHOCTh; CJeJaH aHaju3
pa3IMYHBIX TOYEK 3PEHHUs Ha pacCMaTpUBAaEMYIO MPOOIEMy U JJOTUYHO M3TI0KEHA
coOCTBEHHas MO3UIMS; CPOPMYIUPOBAHBI BBIBOBI, TEMA PACKPHITA MOITHOCTHIO,
BbIJIEpKaH 00BEM; COOITI0IEHBI TpeOOBaHUS K BHEIIHEMY O(OPMIICHUIO.
OreHKa «XOpOIIo» — OCHOBHBIE TpeOoBaHUs K pedepaTy BBIMOJHEHBI, HO TIPH
ATOM JOMYIIEHBI HEAOYETH. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B W3JIOKCHHH
MaTepuana; OTCYTCTBYET JIOTHYecKasl IOCIIEOBATEIbHOCTh B CYXICHUAX; HE
BbIJIEpKaH 00BEM pedepara; UMEIOTCS YIyIIeHUs B 0(hOPMIICHHUHU.
OrneHka «yJIOBJIETBOPUTEIBHO» — HMMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT
TpeboBaHMil K pedepupoBaHrio. B yacTHOCTU: TeMa OCBEIlleHa JHIIh YaCTUYHO;
JOMyIIeHbl (PaKkTUYeCKue OIMOKM B COAepX)aHuUU pedepara; OTCYTCTBYIOT
BBIBOJIBI.
OneHka  «HEYIOBJIETBOPUTEIBLHO» — TemMa pedepata HE  PaCKpHITa,
OoOHapyXMBAEeTCs CYIIECTBEHHOE HEMOHMMAaHHWE NpoOJieMbl WM pedepar He
IPECTaBJICH BOBCE.

ITpakTtnueckue kouTpoabHbIe 3aganus (11K3)

Kpurepun oneHKM NpakTHUECKHX KOHTPOJIBHBIX 3adaHuii: Pesynbrar
BeinotHeHUss KP ornenuBaercs B G6amwmax: "5" -otnmuno, 4" -xopomo, "3" -
YAOBJETBOPUTENBHO, "2" -HEeyaoBIETBOpUTEILHO. OTMETKa «5» CTaBUTCH,
ecyu:

1. pabora BbITIOJIHEHA TTOTHOCTHIO;



2. B DpEIICHWHM HET MaTEeMaTHYeCKHX OIMMOOK (BO3MOXEH OJWH HEAO0UET,
OTIHCKA, KOTOPAsl HE SIBJISIETCS CJICICTBUEM HE3HAHUS WJIM HEMTOHUMAaHUS y4eOHOTO
Marepuaia). OTMeTka «4» CTaBUTCSA B CIEIYIONIUX CIydasX:

3. paboTa BBITIOJHEHA MMOJTHOCTHIO, HO JIOMYIIEHBI OJTHA OITMOKA WU €CTh JIBa
- TpY HEJOYETA B BBIKJIAJIKAX PEIICHHUS;

OTtMeTKa «3» CTaBUTCS, €CIIH:

4,  nomyiieHbl ABE-TPU OIIMOKH B BBIUUCICHHSX, MPH ITOM JOJDKHO OBITH
BBITIOJTHEHO He MeHee 60% Bcelt padoThI.

OTMeTKa«2»CTaBUTCS,SCIIU:



5. JIOomyuIeHbI CyIIECTBEHHbIE OIIMOKH, MMOKa3aBIUINe, YTO 00yJalomuics He
o0nagaeT 00sA3aTeIbHBIMU YMEHUSIMU TI0 JAHHOW T€ME B IOJHON Mepe, Mpu
3TOM BBINIOJIHEHO MeHee 60%.

KourposisHas pabora

KoHtposibHas paboTa - CpeacTBO NPOMEKYTOYHOTO KOHTPOJISI OCTATOYHBIX
3HAHUM U YMEHHM, COCTOUT U3 BOIPOCOB WIH 3aJaHUI, KOTOPBIE CTYACHT IOJKEH
PELINTB, BBIIOJHUTH. 3HAKOMCTBO C OCHOBHOW M JONOJHUTENBHON JINTEPATYpOH,
BKJIFOUAsl CIPABOYHBIC W3JIaHUS, 3apyOEKHbIE MCTOYHHKHU, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEACHUN, TPEOYIOIIUX I 3alIOMUHAHUS U SIBJISTFOIIIMXCS
OCHOBOIIOJIATAIOLIUMU B 3TOU TEME.

Kputepun oO1neHKH KOHTPOJBHOW pabOThl Al CTYIEHTOB 3a04YHOTO
orneneHust: OLEHKa «3a4TE€HO» CTABUTCS 3a IOJIHBIE OTBETHI HA BCE BOIIPOCHI.
OrneHka «HE 3a4TE€HO» CTAaBUTCS, €CIM OCBEIIEHbI HE BCE BOIPOCHI TPEOYeMOro
MaTepralia Uiu HE OIMCAHO IVIABHOE B COJEPKAHUU BOIPOCOB, WM ITHCHbMEHHAS
paboTa He ciaHa.

KongoxkBuym

KomnokBuym (B mepeBojie ¢ JIATHHCKOTO «Oecenma, pasroBop») — dopma
TEKYIIErO0 KOHTPOJIA 3HAHUW CTYJEHTOB, KOTOpas MPOBOJUTCS B BHUJC
co0eceToBaHUU MPEMNO/IaBaTelis U CTYJIEHTA M0 CAMOCTOSITENIBHO MOTOTOBIECHHOM
CTYJICHTOM TEME.

OH npumeHsieTcsl AJi NPOBEPKU 3HAHUW MO OMNPEIEICHHOMY pazieny (Wiu
00BEMHON TEeMe) W MPUHATHUS PEHICHHS O TOM, MOXKHO JIM TEpPEeXOJIUTh K
M3Y4YEHUI0 HOBOro marepuana. KosokBuym — 3T0 Oecefa co CTyIeHTaMu,
LIEJIBI0O KOTOPOM SIBJISIETCS BBIABJICHUE YPOBHS OBJIAJCHUS HOBBIMU 3HaHHUSIMH. B
OTJINYHME OT CEMHMHapa TJIABHOE HA KOJUIOKBUYME — 3TO IPOBEPKA 3HAHHUM C
LEJIBI0 UX CUCTEMATHU3ALIHH.

Lenbto KOMTOKBUYMa SIBJISIETCSI (JOPMUPOBAHUE Y CTYACHTA HaBBIKOB aHAIN3a
TEOPETUYECKUX MPOOJEM Ha OCHOBE CaMOCTOATENbHOIO M3Y4YeHUs y4yeOHOl H
HAay4YHOU JINTEPATYPHI.

Ha komiokBUyM BBIHOCSTCS KpYIHBIE, TPOOJIEMHBIC, HEPEIKO CIOPHBIC
TEOPETHYECKHE BOMPOCHL. KOJJIOKBHUYM MOXKET MPOBOAUTHECS IO BOMpOCaM,
oOcyXmaBmmiicss Ha ceMuHapaX. KOHKpETHbIE BOMPOCHI I KOJUIOKBHyMa
CTyJICHTaM He COOOIAITCs, OJHAKO 3apaHee (HOPMYIUPYIOTCS MperoaaBaTeIeM.
IIpenmonaraemeiii 00beM OTBETa HE JOHKEH OBITH OONbIMM (TIpuMepHO 1,5-2
MUHYTBI), YTOOBI PEMOAABATENH MOT YCIIETh OIIPOCUTDH BCEX CTY/ICHTOB.



eBJQJICHUE U3YyYEHHBIM B XOA€ Y4eOHOro mpolecca MaTepHalloM,
OTHOCSIIMMCS K pacCMaTpuBaeMoil mpo0ieme;

e HAJIM4KE COOCTBEHHOIO MHEHHUS IO 00CYKIAaeMbIM BOIIPOCAM U YMEHHE €0

apryMEHTHPOBATb.

KonnokBuym — 310 HE TOIBKO (hopMa KOHTPOJS,, HO U METOA YIIIyOJeHus,
3aKpeIyIeHHs] 3HaHUN CTYICHTOB, TaK Kak B X0Jie coOeceI0BaHMs MpernoaBaTelib
Pa3bACHSIET CIOXKHBIE BOINPOCHI, BOZHUKAIOUIUE y CTYJIEHTa B IIPOLIECCE U3YUYECHHUS
JAHHOT'O UCTOYHUKA.

3ajaya  KOJUIOKBUYMa JIOOUTBHCS TIyOOKOro U3Y4eHHUSI OTOOpaHHOTO
MaTepuaia, MpoOyIuTh y CTYACHTa CTPEMIICHHE K UTEHHUIO JOTOJIHUTEIbHOU
AKOHOMMYECKOH JTUTEPATYPHI.

HOI[FOTOBKa K IIPOBCACHUIO KOJUIOKBHUYMA.
HOI[F OTOBKA K KOJULIOKBUYMY IIPCAIIOJIAraCT HCCKOJIBKO 3TallOB!:

e [loAroTOBKa K KOJJIOKBUYMY HAYMHAETCS C YCTAHOBOYHOM KOHCYJIBTALIMH
MIpPEnoiaBaresis, Ha KOTOPOM OH pa3bICHIET Pa3BEPHYTYIO TEMATUKY MPOOIEMBI,
PEKOMEHYEeT JIUTEpaTrypy JUlsl U3yUYEeHHs] U OOBSICHSAET NMpOUEaypy NpPOBEICHUS
KOJUIOKBHYMa.

¢ Kak npaBmiio, Ha CaMOCTOSTEIBHYIO TIOJITOTOBKY K KOJJIOKBHYMY CTYIEHTY
orBomutcs 34 Hemenu. IlogroroBka BKIOYaeT B ceOS  HM3ydCHHE
pPEeKOMEHJOBAaHHOKH  juTepaTypbl © (10 yKa3aHWIO  TPErojiaBaTeis)
KOHCIIEKTUPOBAHKE BAKHEUIIINX MCTOYHUKOB.

e KomtokBuyM mpoBoauTcs B ¢GopMe  HHIUMBHAyaJbHOW  Oecebl
MpenojaBarelis ¢ KaKIbIM CTYJIEHTOM WK Oecefbl B HEOOIbIIUX rpymnmax (3—5
YeJIOBEK).

e [IpenomaBarens 3amaeT HECKOJBKO KpPAaTKUX KOHKPETHBIX BOIIPOCOB,
TIO3BOJISIONINX BBICHUTH CTEIEHL JTIOOPOCOBECTHOCTH PabOTHI C JIUTEpaTypoOi,
KOHTpoJiupyeT KoHcmekT. [lamee Oonee moapoOHO oOCyxkmaercs Kakas-JInOo
CTOpPOHA MPOOJIEMBI, UTO TIO3BOJISIET OIEHUTh YPOBEHD IIOHUMAHUS.

e [lo mToram KoJJIOKBMyMa BBICTaBIsIeTCS AU depeHIIMpOBaHHAS OIICHKA,
uMeroIas OOJIBIION YACNBHBIM BEC B OMNpPEACICHUU TEKYIIEeH YCIeBaeMOCTU
CTyJEHTA.

paboThl B LIETIOM, COAEpkKaHHE padOThl B IIEJIOM WM OTICNIBHBIX €€ Pa3/esioB
(r7maB); yMeeT pacKpbITh paccMaTpuBaeMmble MNpPoOJEeMbl M BBICKA3aTh CBOE



OTHOLIEHUE K MPOYUTAHHOMY U CBOM COMHEHHMs, a TAKXKe 3HAET, KaK yOeauTh
MPENOIABATEIIS B IPABOTE CBOUX CYXKJICHUMU.

[IpoBeneHne KOJIJIOKBUYMa MO3BOJSIET CTYJAEHTY MPUOOPECTU OMBIT PabOTHI
HaJ| IEPBOMCTOYHUKAMHM, YTO B JAJbHEUIIIEM MMOMOXET C MEHBIIMMHU 3aTpaTamu
BpEeMEHHU paboTaTh HaJ JUTEPATypOd MO KypCOBOM pabOTe M MpHU MOATOTOBKE K

OK3aMCHaM.

KDI/ITGDI/II/I OLICHKH IIPOMEKYTOUYHOM aTTECTAIlM B d)ODMG 3a49CTa

YpoBeHb OO6mue TpedboBaHMs K [Inanupyemblie pe3ysibTaThbl
dbopcupoBaHHOCTH pe3ylibTaTaM aTTecTaluu B oOyueHus
KOMTICTCHITHI dbopme 3auera

BricOoKkuii ypOBEHb

TeopeTrueckoe cofepKkaHue
Kypca OCBOEHO IOJIHOCTBIO 0€3
MpoOEeIOB WK B IIEJIOM, UJTH
OOJIBIIICH YaCThIO,
HEO0O0XO0IUMBIC TTPAKTHYCCKUC
HABBIKK Pa0OTHI C OCBOCHHBIM
MaTepuaioM chOPMUPOBAHBI
VI B OCHOBHOM
c(hOopMUPOBaHbI, BCE UITU
OOJIBIIMHCTBO
MpeyCMOTPEHHBIX paboueit
MporpaMMoi y4eOHBIX 3a/TaHU
BBIITOJTHCHBI, OT/ICJIBHBIC U3
BBITIOJTHCHHBIX 3a/IaHUN
COJIeprKaT OLTHOKHU

3HATB:

- CHCTEeMAaTU3UPOBaHHbIE,
IyOOKHE U TIOJIHBIE 3HAHUS T10
BCEM paszeiiaM JUCIUILUIHHEL, a
TaK)Ke TI0 OCHOBHBIM BOIIPOCAaM,
BBIXO/ISIILIMM 3a Ipeielibl ydeOHOM
[POrPaMMBI;

- TOYHOE HMCIIOJIb30BaHHE
HAy4YHOU TEPMHUHOIOTHUHI
CUCTEeMAaTUYECKUI TPAMOTHOE U
IMOTHYECKH MPaBUIIEHOE
M3JI0’KEHUE OTBETA Ha BOIIPOCHI;
Ymerb:

- OPHEHTHUPOBATHCS B TEOPHSIX,
KOHIIETIIMAX U HApaBIeHUSIX
TUCITUTIMHBI ¥ 1aBaTh UM
KPUTHUECKYIO OLICHKY, UCTIONb3YS
Hay4YHbIE JOCTUKEHUS TPYTUX
TUCTIUILINH;

- TBOpYECKAast CAMOCTOSTEIbHAS
[paboTa Ha TPAKTUYECKUX/
CEMHHapPCKUX/Ta00paTOPHBIX
BaHITHSIX, AKTUBHOE Y4acTHE B
IPYIIOBBIX 00CYXICHUSX,
BBICOKHI YPOBEHB KYJIBTYpPhI
WICTIOJTHEHUS 3aJaHHIA;
Baanern:

- Oe3yInpevyHoe BlIajeHNE
WHCTpYMEHTapueM yuyeOHOH
ITUCIATUTHHBI, YMCHHE €70

A HEeKTUBHO UCTIOIBL30BaTh B
[MOCTAHOBKE HAYYHBIX U
MPAKTUIECKIX

3ajad;




- BBIp@KECHHAS CIIOCOOHOCTh
CaMOCTOSITEITEHO U TBOPYECKH
[peraTh CI0KHBIC TPOOIEMBI 1
HECTaHApTHBIC CUTYaIUH;

- TIOJIHOE ¥ TITyOOKOE YCBOCHUE
OCHOBHOMW M JIOTIOJTHUTEIbHOU
nmuTepa- Typbl, peKOMEHI0BAaHHOM
yae0- HOM IIpOrpaMMoi 1Mo
ITUCLIUTLITNHE;




ba30BbIi1 YpOBEHb

Teopernueckoe coepkanue
Kypca OCBOEHO B IIeJIOM 0€3
po0eoB, HEOOXOAUMBIC
MIPAKTUYCCKHE

HaBBIKH PabOTHI C OCBOCHHBIM
MaTepHUaIoM B OCHOBHOM
c(OpMHPOBAHBI,
MpeyCMOTPEHHBIE paboueit
y4eOHOi1 mporpammoit
ydeOHbIC 33JaHUS BBITOJTHCHBI
C OTJEIbHBIMH HETOYHOCTSIMH,
KaueCTBO BBIMOJIHCHUS
OOJILLINHCTBA 3aJaHHI
OIICHCHO YHCIIOM 0ajlioB,
OJIN3KUM K MaKCUMyMY.

3HaTh:

- JOCTATOYHO IOJIHBIE U
CHUCTEMaTH3UPOBAHHBIC 3HAHUS 110
JHCIUIIINHE;

YMeTh:

- OPUEHTHPOBATHCS B
OCHOBHOM TCOPUAX, KOHLICIIIUAX
W HaApaBJICHUAX AUCHHUIUIMHBI U
JIaBaTh MM KPUTHYECKYIO OLICHKY;
- HCTIOJIb30BaHKUE HAyYHOU
TCPMHUHOJIOTUH, TUHTBUCTUYCCKU
H JIOTUYCCKH ITPaBHUIILHOC
M3JI0’)KEHUE OTBETa Ha BOIIPOCHI,
yMeHUE JeaTh 000CHOBAaHHBIE
BBIBO/JIBI;

Baagern:

- BJIaZICHUE NHCTPYMEHTAPUEM I10
JUCLUIUIMHE, yMEHUE €T0
HCII0JIb30BaTh B IIOCTAHOBKE U
pELICHUHU HAy4YHBIX U
poeCCUOHANIBHBIX 3a]1a4; -
YCBOCHHE OCHOBHOM U JIONIOJIHU-
TEJIBHOM JINTEPATYPHI,
PEKOMEH/JIOBaHHOHN yueOHOH
IIPOrpaMMoOM MO JTUCHHUIIIINHE;

- caMocToATeNbHas paboTa Ha
IIPAKTUYECKUX 3aHATUAX, y9acTHE
B IPYIIOBBIX 00CYXKAECHUSAX,
BBICOKHI YPOBEHb KYJIBTYPbI
WCIIOJTHEHUS 3aaHUI
- CpeJHUI YpPOBEHb
c(OpPMHPOBAHHOCTH 3asIBJICHHBIX
B paboueit

[IporpaMMe KOMIIETEHIIUMN.

MuHMMaNbHBIN YPO-
BEHb

Teopernueckoe conepxaHue
Kypca OCBOCHO OoJbIeit
YacThI0, HO MPOOEIIbl HEe HOCAT
CYIIECTBEHHOI'O XapakTepa,
HEOOXOMMBIC TIPAKTUIECKHE
HaBbIKU PabOTHI C

OCBOCHHBIM MaTEpPHAJIOM B

3HaTh:

- IOCTaTOYHBLIM MUHUMAaJIbHBIN
00bEeM 3HAHMH 110 JUCIUILINHE;
- YCBOEHHME OCHOBHOM
JIUTEPATypPhl, PEKOMEHOBAHHOMN
y4eOHOM MPOorpaMMoii;




OCHOBHOM C()OPMHUPOBAHBI,
OOJIBILIMHCTBO
MPEelyCMOTPEHHBIX paboyeii
y4eOHOH TTporpamMmMoi
y4eOHBIX 3aIaHUI
BBITIOJTHEHBI, OT/ICIHHBIC U3
BBHITIOJTHCHHBIX 3aJIaHUHN
COJIepXKaT OLIKUOKH.

YMeTh:

- YMEHUE OPUEHTHUPOBATHCS B
OCHOBHBIX TCOPUSIX, KOHLICTIUAX
1 HanpaBieHHsIX 110 JUCHUTUIMHE
Y J1aBaTh UM OLICHKY;

- HCIIOJIb30BaHUE HAYYHOHN
TEPMUHOJIOTUH, CTHJIUCTUYECKOE
U JIOTUYECKOE M3JIOKCHUE OTBETA
Ha BOIIPOCHI, YMEHUE JIeTIaTh
BBIBOJIbI 0€3 CYIIECTBEHHBIX
OIINOOK;

Baagern:

- BJIaJICHUE UHCTPYMEHTapUeEM
y4eOHON JUCHUTIIIMHBI, YMEHUE
€r0 UCTIOJIb30BaTh B PEIICHUH
TUIIOBBIX 3aJ1a4;

- YMEHUE T0J1 PyKOBOJICTBOM
MpernojaBaTesis pemarh
CTaHJIApTHBIC 3a7]a4H;

- paboTa noj pyKoBOJICTBOM
MpernojaBaTesis Ha MPaKTHYECKUX
3aHATHUSAX, IONYCTUMBIA YPOBEHb
KYJbTYpbI UCIIOTHEHUS 3aJaHUH; -
IOCTaTOYHBIN MUHUMAJILHEIN
YpOBEeHb CHOPMHUPOBAHHOCTH
3asBJICHHBIX B pabouelt mporpamMmme

KOMIICTEHITNH.

KOMITETEHIINH,
3aKPETUTEHHBIC 32
JUCIUIIITNHON, He
copmupoBanbl

Teopernueckoe conepkanue
Kypca OCBOCHO YaCTUIHO,
HE00XO0IMMEBIC HABBIKU
paboThl HE CHOPMUPOBAHBI
Wi chOpMHUPOBaAHBI
OT/ICTIbHBIE U3 HUX,
OOJIBIITMHCTBO
Mpe1yCMOTPEHHBIX pabodeit
yaeOHOI mporpaMmoit
3aJaHN HE BBIIIOJIHEHO JIM0O0
BBITIOJTHEHO C TPYOBIMU
OIMOKaMH, KAYeCTBO UX
BBITTOJTHCHUS OLICHEHO
YUCIIOM OaIoB, OJU3KHM K
MUHU- MYMY.

[Tmanupyembl pe3ynbTaThl
00y4eHUs HE TOCTUTHYTHI




