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MacnopT
(oH/1a OLIEHOYHBIX CPEJCTB MO Y4eOHOH TUCHUILIHHE
«CoBpeMeHHbIEe TeXHOJIOTUH NAPALIEJbHOT0 MPOrPaAaMMHIPOBAHUS

Ilepeyenb koMNeTeHIUH (3J1IEMEHTOB KOMIIETEHIMH),
(¢GopmupyembIX B pe3yabTaTe 0CBOCHUA Y4eOHON AU CIUIIIUHBI

Kon
KOHTPOJIH
pyemon
KOMIIETEH
05041

dopmyIIHpOBKa
KOHTPOJINPYEMOU
KOMIIETEHIINU

Kontpommpyembie
TEMBI
y4eOHON JUCITUTIITMHBI

Dranbl
dbopMHUpOBaHUS
(cemecTtp
W3YyUYEHUS)

OIIK-5.1

3HaTh: COBPEMEHHOE
NpOrpaMMHOE W ammapaTHoe
obecrieyeHre MHPOPMALIMOHHBIX
Y aBTOMAaTH3HPOBAHHBIX CUCTEM

Tema 1.

HavaJbHbIN (3)

OIIK-5.2

YMers: pa3palaTbiBaTh 51
MOJICPHU3UPOBATh
OporpaMMHOE ¥ amllapaTHoe
obecrieueHrne MHPOPMAITMOHHBIX
¥ aBTOMATU3MPOBAHHBIX CHCTEM
TUIst pereHusI
npoecCHOHATIBHBIX 3ajau

Tema 2.

HavaJbHBbIN (3)

OIIK-5.3

BrnaneTs: HaBbIKaMu pa3paboOTKU
¥ MOJIEPHHM3ALUH POTPaMMHOI0
U anmapaTHOro obecrnedyeHus
MH(OPMALIMOHHBIX u
ABTOMATU3UPOBAHHBIX  CHCTEM
s pelieHus
npodecCHOHATBHBIX 331a4

Tema 3.

HavyanbHBIH (3)

[1K-2.1

3HaTh: METO/bI IPOEKTUPOBAHUS
APXUTEKTYPBI
MH(OPMALIMOHHBIX
IPETPUSITHS

CHUCTEM

Tema 4.

HavaJbHBIN (3)

[1K-2.2

YMers: aHAJIM3UPOBAThH
CTPYKTYpy IPENIPUSITHS,
BBIJIETISTh AIIEMEHTHI JUTSE
IIPOEKTUPOBAHUS  APXUTEKTYPHI

MH(GOPMALIMOHHBIX CUCTEM

Tema 5.

HavaJbHBIN (3)

I1K-2.3

Bnaners: HaBBIKAMU
IIPOCKTUPOBAHUS  APXUTEKTYPBI
UH(POPMALIMOHHBIX CUCTEM
IPEANPHUSITHS

Tema 6.

HavyanbHbIH (3)




IToxka3zaresim M KPpUTEPUU OLICHUBAHUA KOMIIETEHLIMM,
ONMCAHUE LIKAJ OLICHUBAHUS

aTOMapHbIE TUIIBI U
OTepalnu; METOJIbI
CHHXPOHU3aIM ONepaluii 1
MPUHYAUTEIIBHOTO
YIOPSAIOYCHUS; METOIbI
YHOPSI0YECHUS, 3aXBaTa-
0CBOOOXKIEHU.

YMeTh: BBINOJIHATH 3aLIUATY

namMsatu C++u
aToMapHbIe
orepanuu

Kon KoHntposmnpyemsie HanmenoBanue
Ne ITokasaTens oLleHUBAHUS o
KOHTPOJIUPYEMO TEeMBI YU4eOHOM OILIEHOYHOI'O
n/mo |, (3HaHMS, yMEHUS, HABBIKN)
1 KOMITETEHI[UU JACIIUILIAHBI CpeacTBa

1. |OIIK-5.1 3HaTh: MeTOIbI opranu3anuu | Tema 1. Bompocsr IS
norokobe3onacHoil  ouepenu | CHHXpOHU3ALIMS 00CyXIeHUS (B
Ha 0aze YCIIOBHBIX | TAPAJIICITBHBIX BUJE [OKJIAJOB H
MEPEeMEHHBIX METO/IbI JIOCTYIIA | OTIePAIIHA. coo0MIeHuH),
K pe3yJbTaTaM aCHHXPOHHBIX nabopaTopHbIS
oreparuii; paboThI,
YMeTh: MIPOCKTUPOBATh KOHTPOJIbHBIC
napasuiesibHble u paboThI,
pacrpeieIeHHbIE CUCTEMB,

2. |OIIK-5.2 3HaTh. OCHOBBI Tema 2. Oxunanue |Bompocsr JUTSt
(yHKIIMOHATILHOTO OJIHOPA30BBIX 00CYyXIeHUS (B
MIPOrpaMMHUPOBAHHUS C COOBITHII C BHUJE JOKJIAJ0B H
MIPUMEHEHHEM Oy TyIInX [IOMOIIBIO COOOIICHUH),
pE3yJIbTATOB; MeXaHH3Ma nabopaTtopHbIe
aTOMapHBIC TUIIBI U Oyoymx paboTHI,
orieparum; pE3yIbTATOB. KOHTPOJIbHBIE
YMeThb: BBINIOJIHATD 3aLUTY paboTHI,
pa3neNsieMbIX JaHHBIX C
MTOMOIIIBIO YCIIOBHBIX
MIePEMEHHBIX

3. |OIIK-5.3 3HaTh: atoMapuble TUNBI M | Tema 3. Oxuganue | Bompockt JUISE
oTiepaIu; MeTOIbI C OTpaHUYCHHEM IO |00CYKIeHUs (B
CUHXPOHH3AIIHSI OTIEPAlid U | BPEMECHHU. BHUJE JOKJIAJ0B H
MPUHYIUTEIEHOTO COOOIICHUH),
YHOPSA0YEHUS; nabopaTopHbIe
YMeThb: BBITIOJIHATD 3aLTUTY paboThl,
pa3neNsieMbIX JaHHBIX C KOHTPOJIbHBIE
MTOMOIIBIO YCIIOBHBIX paboThl,
TIEPEMCHHBIX;

4, |IIK-2.1 3HaTh: OCHOBHBIC KOHIenIHH | Tema 4.
6ubIMoTeK paboThI co |[Ipumenenue
BpEeMEHEM CUHXPOHU3AINH
YMmerThb: onepauuii s
WCIOJIb30BaTh OMOIHNOTEKY YIOPOIIEHUs KoAa
C++ Thread Library ans
peanuzanuu
MHOTOITOTOYHOCTH

5. |IIK-2.2 3HaTh. Tema 5. Mogenb

3




pazziensieMbIX JaHHBIX C
IMOMOIIBIO YCIOBHBIX
MEPEMEHHBIX

6. [IIK-2.3 3HaTb: METOIBI Tema 6.
YHOPSAIOUYCHUS CuHxpoHU3aLMs
YMeTh: BBIIIOIHATD onepauui u
OJIHOBPEMEHHBIN TOCTYII K MPUHYIUTEIBbHOE
pecypcaM; BBIIOJIHATh YIOPSAOYCHUE
3aIIUTY Pa3aCIsIeMbIX
JIaHHBIX

@®oHAbI OLIEHOYHBIX CpE€aACTB 110 JUCHMUILJINHE
«COBpeMEHHbIe TEXHOJOIHH NAPAJJICJIBHOI'O IIPOrpaMMHUPOBAHUN)

JlaGoparopHas padora Nel
Tema: CuHXpoHHU3aLMS JEUCTBUS, BBIITOIHAEMBIE B Pa3HbIX TOTOKAX
eab paboThl: OCBOMTH MEXaHU3Mbl CHHXPOHU3ALMH (YCIOBHBIE IEPEMEHHbBIE U
Oynyuiue pesynbTathl (future))
OT4YeT TOJKEH BKJIKOYATh B CEOSI CIIEYIONINE pa3aelibl:

— (OpMYyIHPOBKY 3aJIaHHS;

— OIHMCAaHHE OCHOBHBIX METOOB, UCTIOIb3YEMBIX B JJAOOpATOPHOM paboTe;

— pe3yJbTaThl paboThl TporpamMmbl (B Buie (haiisia Wik B BUAEC CKPUHILIOTA);

— aHanu3 pe3yJibTaToB.

JlabopaTopHasi padora Ne2
Tema: MoaenupoBaHue 0JTHOPA30BBIX COOBITHI C MOMOIIBIO OYTYIIIETO
pe3ynbTaTa
Lleab padoThl: OCBOMTH MEXaHU3MBI Ia0JOHHOTO Kiacca std::future,
o0ecrneunBaroIIero MeXaHu3M JOCTyMa K pe3yIbTaTaM aCUHXPOHHBIX Omeparuii u
std::shared_future<>
OT4eT T0JKEH BKJIIOYATh B CE0sl CIIeyIOUIUE pa3aeibl:

— (OpMYyJIHUPOBKY 3aJIaHUS;

— OIMCAaHWE OCHOBHBIX METOJIOB, UCIIOJIH3YEMBIX B JJaOOpaTOpPHOI paboTe;

— pe3yJbTaThl paboThl TporpamMmbl (B Bue (haiiyia Wik B BUAEC CKPUHIIIOTA);

— aHaiM3 pe3yJIbTaToB.

JlabopaTopHnasi padora Ne3
Tema: OcHoBHbIe KoHIETIIMHU OMOIMOTeKH Chrono (C++)
Heas padoTel: n3yuyeHue MeToAoB Oubaroreku chrono (namespace std::chrono)
OT4eT AODKEH BKIIIOYATh B CeOs CIEMYIONINE pa3/Iebl.
— (QopmynTupOBKY 3a7aHMS;
— ONHUCaHHE OCHOBHBIX METOJIOB, UCIIOIB3yEMBIX B TAOOPATOPHOH paboTe;
— pe3yiabTaThl paboThl IporpaMMel (B Bue (aiiia win B BUJIe CKPUHIIIOTA);




— aHaJIi3 pE3yJIbTAaTOB.

JlabopaTtopHasi paGora Ne4
Tema: Anroputma ObicTpoii copTupoBku Quicksort
Leab padoThl: BEINOTHUTH MapaliebHYIO peanu3anuio anroputma Quicksort
OT4eT AOKEH BKIIIOYATh B ce0s CIETYIOIINE pa3/Ieibl:
— (OpMyIMPOBKY 3a/IaHHUSI,;
— ONHCaHUE OCHOBHBIX METOJIOB, UCIOJIB3yEMBIX B JIAOOpAaTOpHOU paboTe;
— pe3yabTaThl paboThHI MporpaMMbl (B BHIE (aiifia UM B BUJE CKPUHIIOTA);
— aHaJIU3 Pe3yJbTaTOB.

JlabopaTopHnasi padora NeS
Tema: AToMapHbI€ TUIIBI U OTIEpaAIIUU
eab padoThl: OCBOUTH MEXAHU3MBI UCIIOJIb30BAHUS ATOMAPHBIX 0OHEKTOB U
omnepanuii
OT4YeT ToJKEH BKJIIOYATh B CEOSI CIIETYIONINE pa3aelibl:

— (OpMyIHUPOBKY 3aJIaHUS;

— ONHUCaHHUE OCHOBHBIX METOJIOB, UCIIOJIb3YEMbIX B TJaOOpaTOpHOIl paboTe;

— pe3yJibTarhbl paboThl IpOrpamMmsl (B BHIE (haiiyia Wik B BUJE CKPUHIIOTA);

— aHaNu3 pe3yJIbTaToB.

JlabopaTopHnasi padora Ne6
Tema: CunxpoHu3anus onepaiuii ¥ NpuHyAUTeNIbHOE yropsigouenue modification
order
eab paGoThl: OCBOMTH MEXaHU3MBI YIIOPSJOUYNBAHUS ATOMAPHBIX 00BEKTOB
TumnoB std::atomic<T> u std::atomic_flag.
OT4eT OJKEH BKIIOYATh B CE0sI CIIEYIOUIUE pa3aeibl:

— (OpMyIHUPOBKY 3aJIaHUS;

— ONHUCaHHUE OCHOBHBIX METOIOB, UCIIOJIH3YEMBIX B JJaOOpaTOpPHOI padoTe;

— pe3yabTathl paboThI IporpaMmsbl (B BUje (aiiia uiu B BUJIE CKPUHIIIOTA);

— aHaNu3 pe3yJIbTaToB.

JlaGoparopHnasi pabora Ne7
Tema: 3aBUCHMOCTH 110 TaHHBIM, YIOPSAAOYCHHE 3aXBaT-OCBOOOKICHUE U
ceMaHTHKa memory order consume
Leab padoThl: OCBOUTH MEXaHU3MBI YHIOPSA0YCHHUE 3aXBAT-OCBOOOKICHUE U
ceMaHTHKa memory order consume
OTueT AOKEH BKIIIOUATh B ce0s CIeIyIONINe pa3/Ieibl:

— ($OpMyIHPOBKY 3a/IaHUS;

— ONHUCaHHUE OCHOBHBIX METOJIOB, UCIIOJIb3YEMbIX B JJaOOpaTOpHOI paboTe;

— pe3yabTaThl paboThI IporpaMMsl (B Bujie (paiiia win B BUJIe CKPUHIIIOTA);

— aHaNu3 pe3yJIbTaToB.



Kputepuu 1 mikana oleHuBaHus 110 OLICHOYHOMY CPEACTBY JlabopaTopHas paboTta

[Ixana OLICHUBAHUS Kpurepuii onieHuBaHus
(nHTEpBAI OAJIIOB)
5 JlaboparopHas paboTa BBIIIOJIHEHA HA BHICOKOM YPOBHE
(mpaBmibHOCTH BhIoaHeHHs 90-100%)
4 JlaGopaTopHasi paboTa BBHIIIOJHEHA Ha CPETHEM YPOBHE
(mpaBHIBLHOCTH BBIOJAHEHUS 75-89%)
3 JlaboparopHas paboTa BBIIIOJIHEHA HA HU3KOM YPOBHE
(mpaBmiIbHOCTH BBIOJHEHUS 50-74%)
2 JlaboparopHas paboTa BBIIIOJIHEHA HA HEYAOBIECTBOPUTEIILHOM
ypoBHE (MPaBUIHLHOCTH BBINOJIHEHHsI MeHee ueM Ha 50%)

Bonpocs 17151 00cy:kaeHnsi (B BU€e T0KJIAT0B U COOOIEHN):

AccoruupoBaHue 3a7a4u ¢ Oy IyIIUM pe3yIbTaToOM

bricTpas coptupoBka B nyxe OII

bricTpas coptupoBka B nyxe OII

Bo3sspar 3Hauenus u3 GoHOBOM 3a1aun

BpemeHnHbIe nHTEpBAIIBI

Hcnons3oBanue std::promise

MexaHu3M 0CIabIeHHOTO YIIOPSA0UCHUS

MexaHu3M 0CITabJIEHHOTO YIIOPSA0UCHUS

. He mocnemoBaTeapHO cOTIIacCOBAaHHOE YIOPSAA0UYEHUE JOCTYIIA K TAMSITH

lO OOBEKTHI U AUCHKH TTaMSITH

11.Oxunanue coOBITHS UM HHOTO YCIIOBHUS

12.0Oxunanue ycaoBus C TOMOIIBIO0 YCIOBHBIX TIEPEMEHHBIX

13.Omneparnuu Hax std::atomic_flag

14.Onepanun Haf std::atomic<bool>

15.0Omneparnuu Hax std::atomic<T*>: apudmeTrnka ykazarenen

16.0Omneparuu HaJ CTaHIAPTHBIMUA ATOMAPHBIMU LIETTOUYUCIICHHBIMU TUIIAMU

17.0cnabneHHoe ynopsjioueHue

18.0OcnabnenHoe yrmopsaoucHue

19.0cHoBHOI1 m1a010H KIacca std::atomic<>

20.TTapannenshas peanmzanus Quicksort B gyxe @I

21.Tlopsinox moauduKauu

22.1locnenoBaTenbHO COrIaCOBAHHOE YIIOPSIAOUCHHE

23.1ToToxobe30omnacHas ouepeab Ha 0a3e YCIOBHBIX EPEMEHHBIX

24.CB0o060OHBIC (PYHKITUU I AaTOMAPHBIX OTepaIui

25.CHHXpOHU3AIMS ONIepaIiii ¢ TIOMOIIBIO MepeIaun COOOIICHMI

26.CoxpaHeHne UCKIIIOUEHUS B OyIyIIEM pe3yibTar

27.CtanfapTHBIE aTOMApPHBIE THUIIHI

28. TpaH3uTuBHAS CUHXPOHU3AIMS C TIOMOIIBIO YIIOPSIIOYEHUS] 3axBart-
OCBOOOXK ICHUE.

29.VnopsnoueHre 3aXBaT-0CBOOOK/ICHHUE

30.DyHKIIMK, TPUHUMAIOIIAE TaMayT

ocoNOOR~LODE




31.OyHKIMOHATIBHOE  NPOrPAMMHUPOBAHME C  IPUMEHEHUEM

pE3ybTaTOB

Oy mymux

Kputepuu u 1mikana olleHUBaHUS IO OLIEHOYHOMY CPEACTBY JOKJIak], COOOIIECHUE

XapakTepuCcTUKa 3HaHUS MPEIMETa U OTBETOB

3ayeThbl

Crynentr r1iny0oKO H B TOJNHOM 00BEME BIaIeeT MNpPOTPaMMHBIM
MaTepuaaoM. ['paMOTHO, HMCYEpNBIBAIOLIC M JIOTMYHO €ro Hu3JjlaracT B
YCTHOM WM mUchbMeHHOW (opme. IIpu 3TOM 3HAET PEKOMEHIOBAHHYIO
JUTEPaTypy, HMPOSABIAECT TBOPYECKHM IOAXOX B OTBETax HAa BOIPOCHI U
NPaBUIBHO OOOCHOBBIBAECT TMPHHSATHIE PEIHICHUS, XOPOIIO BIAJeeT
YMEHMSIMU M HABBIKAMU IIPU BHIIIOJHEHUH NTPAKTUYECKUX 33]a4.

CryzaeHT 3HaeT NporpaMMHBIA MaTepuai, FPaMOTHO U MO CYTH H3Jaraer ero B
YCTHOM WJIM NUCbMEHHOW (opme, AONMycKas HE3HAYUTElIbHble HETOUHOCTH B
YTBEPXKICHUAX,  TPAKTOBKAaX,  ONPENEICHUAX M KATerOpusaX  WIH
HE3HAUUTENIbHOE KOJMYecTBO OmMOOK. [Ipy 3TOM Biameer HEOOXOIUMBIMU
YMEHUSMU ¥ HABBIKAMU IIPU BBIIIOJHEHUU IPAKTUYECKHX 33/1a4.

CTYHGHT‘ 3HAaeT TOJHLKO OCHOBHOM HpOFpaMhHﬂﬂﬁ Martepuall, HJOITyCKacT
HCTOYHOCTH, HEAOCTATOYHO qéTKHe(bOpMyanOBKH,HGHOCHGHOBaTeHBHOCTB B
OTBCTax, H3JIaracMbIX B YCTHOﬁ WM TIHCbMEHHOMU (I)OpMC. HpI/I 9TOM
HEAO0CTATOYHO BJIaAcCT YMCHUAMHM W  HABBIKAMH npu BBIITIOJIHEHUH
MMPAKTUYCCKUX 3ada4. I[OHYCKaeT a0 30% omunboK B U3IaracMbIX OTBETAX.

3a4TCHO

CTyzneHT He 3HAeT 3HAYMTENIBHON YacTu MporpamMmHoro mMarepuana. [Ipu atom
JIOTIyCKaeT NpHUHLMIIMAIbHBIE OIIMOKM B JOKAa3aTElbCTBAX, B TPAaKTOBKE
NOHATUI M KaTeropui, MpOsIBISET HU3KYIO KyJIbTypy 3HAHHH, HE BIlajieeT
OCHOBHBIMM YMEHHUSIMU M HaBBIKAMU IPH BBIOJHEHUHM NMPAKTUYECKUX 3aJ]ad.
CTyeHT OTKa3bIBa€TCs OT OTBETOB HA JOIIOJIHUTEIbHBIE BOIPOCHI.

HC 3a4TCHO

Bonpocsbl K KOHTPOJBHBIM padoTaM:

[Toaxopl K OpraHU3alyy NapajuieIn3mMa.
[Tonnep:xka napasmienusMa B HOBOM ctangapte C++.

Hcnonp3oBanue MproTeKCOB B C++.

Hcnonb3oBanus napauienn3mMa B IPUIOKECHUU.
VYcrpanenue npoOaeMaTUUHbIX COCTOSIHUN TOHKHU.

©CoOoN O WDNRE

Hcropus MmEOronotouynoctu B C++.

|
©

3aIJ_II/ITa PasaciIsiCMBIX JAaHHBIX C IIOMOINBIO MBIOTCKCOB.

|
=

[TnaTdhopMeHHO-3aBUCUMBIE CPEJICTBA.

|
N

Wntepdeiic agantepa koHtelinepa std::stack.
3anyck notoka B C++.

e e
o s~ w

3amyck NOTOKOB B (POHOBOM PEKUME.

7

[TapannenbHBIN KOA: cOCTOsIHUE TOHKH (race condition)..

D¢ddexTuBHOCTh OMOIMOTEKH MHOTOTIOTOYHOCTH it C++.

CTpyKTypupOBaHHUE KOJIA JIJI 3alUATHI PAa3ACIsieMbIX TaHHBIX.

CocTrosiHME TOHKH: nepedaia (hyHKyuu pop()ccoliku Ha nepemeHHYIo.




16. CocrosiHue TOHKH: KOMOUHUPOBAHHBIU BAPUAHM.

17. Ilepenada apryMeHTOB ()yHKIIMH ITOTOKA.

18. B3samMoOsi0kupoBKa: MpobIeMa U PEIICHHE.

19. Oxwupanue 3aBepiieHUs MOTOKA.

20. CocTosiHUE TOHKHU: HAIUYUs KONUpyrowe2o Ulu nepemewarine2o

KOHCMPYKmMopa.

KpI/ITCpHI/I 1 IIKaJIa OOCHUBAHUA 110 OOCHOYHOMY CPCACTBY KOHTPOJIbHAA pa60Ta

[Ixana OILICHUBaHUS Kputepuit onenuBanus
(uHTEpBAN OAJITIOB)
5 KonrtponbHas paboTa BBIIIOJTHEHA HA BHICOKOM YPOBHE (IIPaBUIIbHbIC
otBeThI anbl Ha 90-100% Bonpocos/3a1ay)
4 KonTponbHast paboTa BBIITOJIHEHA Ha CPETHEM YPOBHE (IIPaBUIIbHBIC
OTBETHI JIaHbI Ha 75-89% BormpocoB/3anay)
3 KontponbHas paboTa BBIITOJTHEHA HA HU3KOM YPOBHE (IIpaBHIIbHBIC
OTBETHI JIaHbl Ha 50-74% BorpocoB/3a1ay)
2 KontponbHas paboTa BBIIIOJHEHA HA HEYIOBJIETBOPUTEIHLHOM
ypoBHE (IMpaBUIIbHBIE OTBETHI AaHbl MeHee yeM Ha 50%)

Kypcosbie padoTsl

Tembl KypcoBbIX pa0oT:

CuHXpOHM3alMsl MapajuUIeNIbHBIX ONEpaluid C TOMOLIBI0  YCIOBHBIX
MePEMEHHBIX;

Opranuzanusi UCKIIOYUTENBHOTO JOCTYINA K JAHHBIM C MOMOIIBI0 00BEKTa
future.

Opranuzaius TOTOKOOE30MacHON ouepean Ha 0a3e YCIOBHBIX IEPEMEHHBIX;
Peanuzaiuss MHOrONMOTOYHOTO aIrTOpUTMa OBICTPOI COPTUPOBKH;
Ycrpanenue npo0IeMaTHYHbBIX COCTOSIHUM TOHKH;

CrpyKTypupoBaHHE KOJAA JJIs 3alIUThI pa3eiisieMbIX IaHHbBIX;

['nOkas 61okupoBKa ¢ momoikko std::unique lock;

3amura peaKo OOHOBISIEMBIX CTPYKTYP JIaHHBIX;

Peanuzanus noctyna K JaHHBIM C TIOMOIIBIO aTOMAPHBIX 00BEKTOB;
YhopsigounBaHWe€ — JTaHHBIX € TIOMOIIBIO  aTOMapHBIX  OOBEKTOB
std::atomic<T> u std::atomic_flag;

VYnopsinouenue 3aXBaT-0CBOOOKIECHUE U CEMaHTHKa
memory_order_consume.

MeTtonnueckue ykazaHus K BBIIOJHEHUIO KYPCOBOM pabOThI

O0mue mMoJI0KeHUus




CerogHsi NMOBCEMECTHOE HCIOJb30BaHUE HMH(POPMALMOHHBIX TEXHOJOTUN
cTalo 00BEeKTHMBHOM HeoOxomumocThio. CrekTp oOjacteil, B  KOTOPBIX
NPUMEHSIOTCSI HHPOPMALIMOHHBIE TEXHOJIOTHH, YPE3BBIYANHO IIUPOK.

OCHOBHBIMU IIEJIIMUA HAITUCAHUSI KypCOBOW paOOTHI SIBISIIOTCS:

o 3aKpEeIUICHUE  3HAHUM, IIOJYYEHHBIX B  IPOLECCE  HU3YYECHHUs
JUCLUIUINHBL

o BbIpa0OTKa HaBBIKOB TBOPYECKOTO MBIIIICHUS;

o (dopMupoBaHHE NPOPECCHOHANBHBIX  HABBIKOB, CBSA3aHHBIX C

CaMOCTOATENLHOM IeITeIbHOCTHIO OyAyIIETro CEUaINCTa;

o odopmIIeHHE MaTEepHaIOB (YETKOE, SICHOE, TEXHUYECKU TPAMOTHOE U
KaueCTBEHHOE JINTEPaTypHOE M3JIOKEHHUE TMOSICHUTEIHLHOMN 3amiCcKA U 0 OpMIICHHE
rpaduueckoro Marepuasna padoThl);

o BOCITUTAHWE OTBETCTBEHHOCTH 32 KaUY€CTBO MPUHSTHIX PEIICHUH.

Heaun n TemaTuka KypcoBbIX padoT

[lenpto KypcoBoM pabOTHI MO AMCIHUILUIMHE SIBISETCS (OpMUpOBaHHE Y
CTYJICHTOB YTJIYOJICHHBIX TIPO(ECCHOHATBHBIX KOMIIETEHIINN, CBS3aHHBIX C
WCITOJIP30BAaHUEM METOJIOB, aJITOPUTMOB, NMPOTPAMMHBEIX U TEXHHUYECKUX CPEICTB
peanm3alid W WCIOJB30BAaHUS TPHUKIAIHBIX HMHTEIUICKTYIbHBIX TEXHOJOTHUN
00pa0OTKM ¥ aHajW3a JaHHBIX M TMpOIeccoB. TemaThka KypcoOBBIX paboT
pa3pabaThIBaeTCs CTYJEHTOM COBMECTHO C PYKOBOIUTEIIEM.

Kaxnas xypcoBas paboTa CTpoOro WHIMBHAyajdbHAa W OPUEHTHPOBAHA Ha
pa3BUTHE y CTyJEHTa OIPEACICHHON YacTh MPO(PECCHOHAIBHBIX HAaBBIKOB U
yMEHUSI TBOPYECKHU peIIaTh MpakThuueckue 3anadu. [lo pesynabTaTam BBITOJHEHUS
KypCcOBOM paboThl OQOpMIISIETCS TOSICHUTENbHAS 3aIucKa.

Bun, crpykrypa, cogep:xkanue u 00beM KypcoBoid padoThbl

KypcoBas pabGora cTymeHTa — 3aKIIOYHMTENBHBIA JTalml  HW3yYCHHS
JTUCIUTUIMHBL M, KaK TPaBHIIO, OCHOBBIBAETCS Ha OOOOIIEHWH BBIMOJTHEHHBIX
CTYJICHTOM JabOpaTOpHBIX pabOT WM TPEICTaBIsACT COOOM WHAMBHUIYATHLHOE
3aJlaHie TI0 M3y4aeMoWl MAWCIUIUIMHE U TOATOTaBIMBACTCA K 3alllUTE B
3aBEPIIAIOIINNA TEPUO]T TEOPETUUECKOTO 00YUSHUSI.

[TosicHuTeIbHAS 3aMKCKa MPEACTaBISET COOOM TEKCTOBBIA JOKYMEHT,
coJlep Kallliuid OMUCaHUs TPOOJIEM, pelIacMbIX B KYPCOBOHM paboTe, TEXHUYCCKUE
pacdeTsl (pacyeT mMapaMeTpoB, XapaKTEPUCTHK W SKOHOMUYECKHUX ITOKa3aTeleh
00BbeKTa TPOCKTHPOBAHUS, a TAKXKE B3aMMOJECHCTBUS €ro (PYHKIIMOHATHHBIX
YacTel, JJEMEHTOB KOHCTPYKIIMA ¥ JOTMOJHUTENBHBIX JIAHHBIX), OIMCAaHUE
MPOCKTUPYEMOTO OO0BEKTa, TMPHUHIIUIT €ro JeHCTBUS, OOOCHOBAHWE MPHUHSITHIX
TEXHUYECKUX, TEXHOJIOTHYECKUX U TEXHUKO- IKOHOMHYECKUX PEIICHUM.

Pexomenayercs creAyloliMii cOCTaB M MOPSJA0K  PacHoIO:KeHHs
MAaTepHAaJIa B MOSICHUTEIBHOM 3aUCKE K KypCOBOMY MPOEKTY:
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o TUTYJIbHBIN JIUCT;

o 3a/laHKe Ha KYpCOBYIO paloTy;
o COJZIEP/KAHMUE;
o BBEJICHUE (COACPKUT OMUCAHUE COCTOSTHUS IPOOJIEMBI, aKTYaJIbHOCTb,

LEJH U 33]]a41 TTPOEKTa);

o OCHOBHbBIC TJIaBbl (YCTAaHABJIMBAIOTCA PYKOBOJUTEIEM C Y4E€TOM
crieliupuKU TEMBI POEKTA);

o 3aKJIIoueHue (BKIIOYAET OCHOBHBIC PE3yJIbTAThl, MOJyUYEHHBIE B XOJE
BBITIOJTHEHHSI KYPCOBOM paOOThI, BBIBOABI M PEKOMEHIAIINN );

o CIHMCOK HCIIOJIb30BAHHBIX HCTOYHUKOB, B T. Y. HOPMAaTHBHBIX,
IPOEKTHBIX U CIPABOYHBIX MAaTEPUAJIOB;

o NpUIOKEHUE (MpU HEOOXOAUMOCTH).

3amanue Ha KypcOBYIO paboOTy MOJDKHO COJEp>KaTh HAMMEHOBAHUE TEMBI
IpoeKkTa U TpeaycMaTpuBaTh IO BO3MOKHOCTH KOMILUIEKCHOE peIIeHHE
MCCIIEIOBATENCKUX 3a/1ad. BmecTte ¢ TeM, OJMH M3 YacCTHBIX BOMPOCOB 3aJlaHUS
TOTO WJIM MHOTO XapaKTepa BbIIEISACTCS B KAUECTBE CIIEUMATbHON YacTH MPOEKTa U
HOJUIEKUT OoJiee MIyOOKOM pa3paboTKe Ha OCHOBE OOIIETO PEIICHHUS.

B 3ananuun Ha KypcoByro paboTy yKa3bIBaeTCs:

o HAaWMEHOBaHUE PAOOTHI;

o coJiep)KaHue KypCcOBOH pabOThl 1 pEKOMEHyEMbIN 00BhEM OTICTBLHBIX
YacTeu;

o CrieIaabHas 9acTh MPOCKTA;

o UCXOJIHBIC JIaHHBIC;

o pEKOMEHTyemasi JINTepaTypa;

o KaJIeHJapHbIN rpaduk paboThl CTyACHTA.

3ajaHue Ha KypCcOBYK DPa0OTy HOJDKHO COAEPKATh JJIEMEHT HOBH3HBI,
aKTUBM3UPYIOIMIMM WHULMATUBY cTyleHTa. Kaxnoe 3agaHue JOJKHO OBIThH
WHIVBUAYAJIbHBIM, @ €ro TEMaThkKa, MO BO3MOXHOCTH, KOMIUIEKCHOM,
OXBaTBIBAIOIIEW HECKOJIBKO B3aMMOCBS3aHHBIX 3a/a4.

B03MOXHBI «CKBO3HBIC» 3aJaHHUsl, OTACIBHBIE ACIIEKTHI KOTOPBIX CTYIEHT
BBIIIOJIHAET B TEYEHNUE HECKOJIBKUX CEMECTPOB IO HECKOJIBKHUM, CIEAYIOIINUM APYT
3a JOpyroM, AMCUMIIMHAM, W KOTOPbIE MOI'YT BXOJAWTHh B COCTaB 3aJaHUs Ha
BBIITYCKHYIO KBATU(PUKALIMOHHYIO padboTy.

OCHOBHBIE I'T1aBbI IOSCHUTEIBHOM 3alIUCKHU BKIIFOYAET CIEAYIOLINE Pa3Iebl:

1. AHaIM3 NPUKJIAAHOH 00J1aCTH, TPUBOIALINN K KOHKPETHOM TOCTAHOBKE
3aJ]a4uM C BBIIEJIEHUEM COBOKYITHOCTH NOHATUN (MHTEHCHUOHAJbI U HKCTEHCHUOHAIbI
MOHATHUI), MOJIEKAUX AHATIM3Y METOJAMH HHTEJJIEKTYaIbHOTO aHAIN3A.

ITocTaHOBKA 3a1a4U BKIIFOYAECT:
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o 1eab pa3pabOTKU B KOHKPETHOW TMPHUKIATHON 00JacTu s
BBHIOPaHHBIX JIAHHBIX;

o nepeueHb U METOJIbI pelIaeMbIX 3a7ad Il KOHKPETHBIX JaHHBIX W3
BBHIOpaHHOM IPUKJIATHON 00J1aCcTH;

o oOmrue TpeOoBaHMUs K JaHHBIM U pe3yJibTaTaM Ha YPOBHE BXOJI/BBIXO/I;

o TEXHUUYECKOE 3a/J[aHhe C BBIOOPOM KOHKPETHBIX METOJIOB PEIIaeMbIX
3amad.

2. IlpoexkTUpoBaHmue:

o aHalli3 aHaJIOTOB pPEUICHUS 0003HAUYECHHBIX B MPEABIAYIIEM pa3jene
3amad;

o BBIOOp, CHCTEMHOE€ U MAaTEMAaTHYeCKOE OIUCAaHUE KOHKPETHOTO

MCTOda (MGTOI[OB) aHalin3a JJI pCHICHUA IIOCTAaBJICHHBIX 3a/1a4;

° OMHUCaHKE MEp TOYHOCTH U aJCKBATHOCTH TPUMEHSIEMBIX METOJIOB;

° MIPOEKTUPOBAHUE M ONMMCAHUE CUCTEMbl XPaHECHUS JAHHBIX U CUCTEM
3HAHUI;

° OITFICAHNE OHTOJIOTHH, €CIIH UMEETCS;

° MPOCKTUPOBAHKUE APXUTEKTYPbI TPOTPAMMHOUN CUCTEMBI.

4. Peanu3zanusa:

° BBIOOP HMHCTPYMEHTAIBHBIX CPEICTB;

° OMHUCAHUE XapaKTEPUCTUK MPOTPAMMHOMN CUCTEMBI;

° pa3paboTka M omMcaHue MOJb30BaTEILCKOr0 HHTEpdeiica;

° OTIMCAHUE HCMOJIb3YEMbIX KOMIIOHEHT CUCTEMBI;

° WHCTPYKIIMS TTOJIH30BATEIIIO C KOMUSMHU YKPaAHHBIX (HOPM.

IIpaBuia opopmiieHHsI MOICHUTEILHOH 3aITUCKU

[TosicHuTenbHAs 3aMUCKa K KypcoBOM paboTe opopMiiseTcsi B COOTBETCTBUU
C TpeOOBaHUSMHU JIEUCTBYIOIIUX TOCYIAPCTBEHHBIX CTAHIAPTOB.

[TosicuuTenpHass 3amuMcka MOXET ObITh odopmiieHAa B  TEKCTOBOM
IpoLIECCOPE.

INapautypa TimesNewRoman, 14 nT, ornasnenne, pa3OuBKa Ha CTPaHUIIBI,
MOJIs: cripaBa — 2,5 ¢M; CBEpXY CHH3y— 2CM, CBEPXY — 2CM, ClieBa — 2CM.

Marepuan MOSICHUTEILHON 3alUCKUA HW3j1araeTcs TpaMOTHO, YE€TKO, CKAaTo.
[TosicHuTeNnbHAS 3amUCKa 0 KHA OBITH COPOIITIOPOBAHA.

Kaxnas kypcoBas paboTa J0DKHA MPOXOAUTh HOPMOKOHTPOJIL Ha
COOTBETCTBHE O(opMIIeHUs] OOIUM TPeOOBAaHUAM K TEKCTOBBIM JIOKYMEHTaM
corjacHo ctaHaaptaM. HOpMOKOHTPOJIb MOKET MPOBOJUTHLCS KaK PYKOBOJIUTEIIEM
KypPCOBOTO MPOEKTA, TaK U yTBEPKACHHBIM Kadenapoil HOPMOKOHTPOJIEPOM.

Kputepuu u mikana orieHUBaHUS 110 OIICHOYHOMY CPEICTBY KypcoBas pabora
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Ixaima OIlICHUBaHUA Kpurepuii onienuBanus
(uHTEpBAI OAIIIOB)

5 KypcoBast paGoTa BBIIIOJIHEHA HA BEICOKOM YPOBHE (ITPABHIBHOCTh
BoinostHeHus: 90-100%)

4 KypcoBast paboTa BBINIOJIHEHA HA CPEIHEM YPOBHE (IIPaBHIBHOCTD
BbIMOJIHEHUS 75-89%)

3 KypcoBast paboTa BbITIOJIHEHA HA HU3KOM YPOBHE (MPaBUIHLHOCTh
BoInosHeHus 50-74% )

2 KypcoBast paboTa BbITIOIHEHA HA HEYAOBICTBOPUTEILHOM YPOBHE
(MpaBUIILHOCTH BBIMOJIHEHUSI MeHee ueM Ha 50%)

OueHoYHbIE CPeCTBA ISl MIPOMEKYTOYHOM aTTecTaluu (IK3aMeH)

AccouuupoBaHue 3a1a4M ¢ Oy IyIUM pe3yIbTaTOM.
ATtomapHsble onepauuu u Tumnsl B C++.

0a3e yCIOBHBIX NTEPEMEHHBIX.

Bo3sspar 3Hauenus u3 (OHOBOM 3a1a4u.

BpeMeHHbIE MHTEPBAJIBI.

BbINOTHUTHE aCHHXPOHHBIE BbI30BBI, QyHKIMS std::async.

No ok~ wbh e

BhIMOMHUTE MapaiieabHy 0 peaau3anuio atroputma Quicksort.

8. BbIMONMHUTH  CHHXPOHU3AIMIO  JIEUCTBHM € HCIOJIH30BAHUEM
MTOTOKOOE30ITacHOM ouepenn Ha

9. BHINOJHATE CHHXPOHM3AIUIO JEHCTBHA C TOMOIIBIO Pa3aeiasieMOro
¢ara (3aIIUICHHBIA MBIOTEKCOM).

10. BBIMOTHUTG CHHXPOHHU3AIMIO JEHCTBHUH C  IMOMOIIBIO  (PYyHKIIMH
std::this_thread::sleep_for().

11. BBINOSHUTE CHUHXPOHM3AIMIO JEUCTBUI CpEICTBAMHU W3 CTaHAApTHOMN
oubnmuorexu C++

12. BIMOAHUTh  CHUHXPOHU3AIMIO  JICMCTBUM, HCHOJIb3yS  YCJIOBHBIC
TIepEMEHHBIC.

13. 'nOkas O10KMpOBKa ¢ oMoIibio std::unique_lock.

14. JlonoyiHUTENBEHBIE PEKOMEH IAINN, KaK N30ekKaTh B3aHMOOJIOKHUPOBOK.

15. 3aganue KoauYecTBa MOTOKOB BO BPEMS BBITIOJTHEHHUS.

16. 3amuTa pa3aenseMbIX JaHHBIX BO BPEMsI HHUITHATA3AIUH.

17. UneHTH(UKAIUS TTOTOKOB.

18. NUutepdeiic agantepa KoHTeliHepa std::stack.

19. Unrepdeiic kmacca std::queue.

20. Untepdeiic knacca threadsafe queue.

21. Ucnonb3oBanue std::future ayist mosiyueHusi pesyibTaTa aCMHXPOHHOM
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3a/1aum.

22. Vcnionp3oBanue std::promise.

23. Vcionb3oBaHue  uepapxud  OJOKHUPOBOK i MPEIOTBPALICHHUS
B3aUMOOJIOKHUPOBOK.

24. MexaHu3M 0CIa0JICHHOTO YIOPSI0YEHUS.

25. Mexanu3Mmsl 1madiao0HHOrO Kiacca std::future.

26. Mopenb mpoCcTOro KOHEYHOT'O aBTOMATa i OaHKOMarTa.

27. MOMEHTBI BpEMEHH.

28. OO0paboTKa HECKOJBKHX COCAMHCHHH B OJHOM IIOTOKE C ITOMOIIBIO
00BEKTOB-00CIIIaHUIA.

29. OOBEKTHI U SYCHKHU MaMSTH B MMapaJlJIeIbHBIX 33a4ax.

30. Oxuanue 3aBepIieHs OTOKA B CIIy4ae UCKITIOYCHHUSI.

31. Oxxkumanue coOBITHUS UK UHOTO YCIIOBHUS.

32. OxujaHue yciaoBus C TOMOIIBIO YCIOBHBIX IEPEMEHHBIX.

33. Oxuganue ycIoBHOM MEPEMEHHOMN ¢ TaliMayTOM.

34. Oneparuu HaJ CTAaHIAPTHBIMHA ATOMAPHBIMH [IEJTOYUCICHHBIMU THUIIAMHU.

35. Opranm3anus mopsika JaHHbIX 1 std::memory order seq_cst.

36. OcHoBHEBIE KoHIlenUK OnonoTexku Chrono.

37. Ilepenada apryMeHTOB (hyHKIIMH, 3aJaHHOM B std::async.

38. [lepenaya BrnajeHUs MBIOTEKCOM MEXKIY KOHTEKCTaMH.

39. Ilepenaua Bi1aIcHUS TOTOKOM.

40. [TonHoe ompeneneHne Kiacca MOTOKOOE30MAacHOM ouepenu Ha 0ase
YCIIOBHBIXTICPEMCHHBIX.

41. Ilopsaok MoaupUKanuu.

42. IToToxobe3omacHas ouepenb Ha 0a3e yCIOBHBIX TIEPEMECHHBIX.

43. IIpumenenne std::lock() m stdt:lock guard mmst peanmzaruu oneparuu
oOMeHa.

44. Tpumenenue std::lock() u stdt:lock guard maus peanuzamuu omnepanuu
oOMeHa.

45. TlpumeHneHre CUHXPOHU3AIMY ONlepaliid JJIsl yIIPOIEHUS KO,

46. [Ipumep ucnonws3zoBanue std :: async Bmecto std :: thread

47. Ilpumep ucnonw3oBanus std::atomic_flag.

48. [Ipumep ucnonb3oBanus std::atomic<bool>.

49. ITpumep ucnonp3oBanus std::atomic<T*>: apudmMernka ykazarenei.

50. [Ipumep ucmoap30BaHMsI ONEpAITUU YTCHUS-U3MEHEHHUS-3aITICH.

51. Ilpumep ucnonb3oBanus Gynkunu try lock for(duration).

52. Ilpumep ucnonb3oBanus Gyukmuu Wait_for(lock, duration, predicate).

53. [Ipumep ucnonb3oBanus 1madbmoHHOTO Kiacca std::chrono::duration.

54. IIpumep ucnosib3oBaHus 11abJIOHHOTO Kitacca std::ratio.
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55.
56.

[IpumMep ncnoap30BaHus 1M1a0JOHHOTO KJlacca time point.
[Mpumep  peanmuzamum  MetomoB  Std::promise::set_exception u

std::promise::set_exception_at_thread exit

57.
58.
O0apbepoB.
59.
60.

[Tpumep peanuzaruu madnoHa kiacca std::chrono::time point<.
[lpumep ymopsAOYMBaHKS OCTA0JICHHBIX ONEpaluii ¢  [MOMOIIBIO

[Ipumep uTeHus U3 oyepe ¢ IPUMEHEHUEM aTOMAPHBIX ONEpaIiHii.
[IpunynutensHOE 3a/laHue YMOPSAOYEHHUST HEATOMAapHBIX Olepanui ¢

IMOMOIIbKO aTOMAPHBIX.

61.
62.
63.
64.
65.
66.
67.

[TpoGnemsbl pazneneHus JaHHBIX MEXAY MTOTOKaMHU.

Peanuzanust anroputma std::partition().

Peanu3zanus nepapxuueckoro MbrOTEKca.

Peanuzanus unrepdeiica ¢ npumenenueM std::packaged task.
Peanu3zaius 10KaabHOTO, O OTHOIIEHHUIO K TTOTOKY, XpaHUJIMIIIA.
Peanuzanus mojenu 3axBaTa-0CcBOOOKICHHUS.

Peanuzanusi mojenu MOCIEIOBATEIbHO coOrjacoBaHHOCTH(sequential

consistency).

68.
69.

Peannsanus pekypcuBHOM COpTUPOBKU B tyxe DII.
Peanusanys TpaH3UTUBHON CUHXPOHU3ALMU C IIOMOILBIO YIIOPAIOYEHHUS

3aXBaTOCBOOOKIECHHE.

70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.

CBoOoanbIe (YHKIIMU JIJIST aTOMAPHBIX ONEPAIIHiA, TPUMEPBHI.
CemaHTHKa IEpeMELICHUS.

CunHxpoHHU3aIus onepanuii ¢ MOMOIIBIO TIEpeaadyr COOOIICHUM.
CHUHXpOHM3AIMS TapAJJIEIbHBIX ONEepalni.

CocTostHUE TOHKH: 8036pam YKA3ameb Ha GblMOIKHYMblU JIeMEHNI.
CoxpaHeHHe UCKIIIOUYEHUS B OyIyllIeM pe3yibTaTe.

CchUlKM HA -3HaYCHUS U MAOJIOHBI PYHKITUH.

CcbUIKM Ha -3HaYEeHUSI.

YnopsimoueHue AoCTyIa K NaMATH 1J11 aTOMAPHBIX ONEpalyii.
OyHKIMH, IPUHUMAIOIINE TauMayT.

OYHKIMOHAIBHOE MNPOrpaMMHUPOBAHUE C MPUMEHEHUEM OyIyIIux

pe3yIbTaToB.

81.
82.

[HIa6ou ximacca std::atomic<.
SAueiiku namaru(memory location.

14



Kputepun u mikajga OLIGHMBAHHUS TIO OIICHOYHOMY CPEACTBY IPOMEKYTOUHBIN
KOHTPOJIb (9K3aMEH)

[Ixana oueHuBaHUA Kpurepuii onieHuBaHus
(nHTEpBA OAJIIOB)
OTIINYHO (5) CryzaeHT T1y00OKO U B MOJIHOM 00BEME BIIAJCET MPOrPAMMHBIM

MaTepUuajaoM. [paMOTHO, HCUEPNBIBAIOIIE W JIOTHYHO €ro
u3JaraeT B yCTHOW WM mucbMeHHOW ¢opme. IIpu sTOM 3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYpPY, NPOSIBISIET TBOPYECKUI MOAXOL
B OTBETAaX Ha BOIPOCHl M MPABUIBHO OOOCHOBBHIBAET NMPHUHSTHIC
pELICHUs, XOpOIIO BJIAJEET YMEHUSAMM M HaBbIKaMHU IIpU
BBIIIOJIHCHUM NIPAKTUYECKUX 3a1a4.

xopoiuo (4) CryzaeHT 3HaeT NMporpaMMHBIA MaTepuall, I'PaMOTHO U II0 CyTH
U3JaraeT ero B YCTHOH WJIM MUCBMEHHOW (opme, IoIycKas
HE3HAYUTEIIbHbIE HETOYHOCTH B YTBEPKICHMSX, TPAKTOBKaX,
ONpPENEICHUAX U KAaTeTOPHUIX WIM HE3HAYUTEIIBHOE KOJIMYECTBO
omnbok. Ilpu 3TOM Biajgeer HEOOXOAMMBIMH YMEHUSAMHU U
HAaBBIKAMM IIPH BBIIIOJIHEHUH NPAKTUYECKUX 3a10a4.

YIIOBJIETBOPUTEIBHO (3) CryzneHT 3HaeT TOJIbKO OCHOBHOM IIPOrPaMMHBIN MaTepuall,
JIOTTYCKaeT HETOYHOCTH, HEJOCTaTOUHO YETKHE (POPMYIINPOBKH,
HEIOCJIEI0BATEIbHOCTh B OTBETAX, N3JIaraéMbIX B YCTHOM WU
nucbMeHHoU ¢opme. [Tpu 3TOM HEOCTATOUHO BlaieeT
YMEHMSAMH U HaBbIKaMU IIPU BBIIIOJHEHUH NIPAKTUYECKUX 3a]1a4.
Jomyckaet 10 30% ommbOOK B M3JIaracMbIX OTBETAX.

HEyAOBIETBOPUTENHHO (2) | CTyAeHT He 3HaeT 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
Mmatepuana. [Ipu 3ToM AomycKaeT MPUHIMIHAIBHBIE OIIMOKU B
JIOKa3aTeNIbCTBaX, B TPAKTOBKE MOHITHI M KaTErOPUH, IPOSBIISIET
HU3KYIO KYJbTYpPY 3HAaHHM, HE BJIaJIEET OCHOBHBIMU YMEHUSIMH U
HaBBIKAMHM TPU BBITIOJHEHUN TNPAKTUYECKUX 3amad. CTyaeHT
OTKa3bIBAE€TCSI OT OTBETOB Ha JIONIOJIHUTENIbHBIE BOIIPOCHI
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JIncT n3MeHeHn! U NOIIOJIHEHUN

/o

Bunsl nomonneHuii u
W3MEHEHUH

Jlata 1 HOMep MpoOTOKOIA
3acenanus kadeapsl
(xadenp), Ha KOTOPOM OBLITH
paccMOTpeHbI U 000PEHbI
U3MCHCHUA U JOIIOJIHCHUA

IMonamuce
(c pacmmdpoBKoit)
3aBejyromero kadeapoit
(3aBemyromux Kadeapamn)
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BKCHepTHOC 3aKJIIOYECHHE

IpesncrapieHHbli  (OHJ OLEHOYHBIX CPEACTB (Hanee — ®0C) mno
mucuuiuiiHe «COBpEMEHHbIE TEXHOJIOTMH IapajulelibHOTO MPOrpaMMHUPOBaHMSD)
cootBercTByeT TpeboBanusM PI'OC BO.

IIpennaraemsie GOPMEI M CPECTBA TEKYLIETO U MIPOMEXYTOTHOTO KOHTPOJIL
aJleKBaTHBl LEJSIM M 33[ayaM peajlu3aldd OCHOBHOM , Mpo¢eccHOHaIbHOM
o0pa3oBaTeNbHOH MNpPOrpaMMbl [0  HANpaBiICHUIO  IIOATOTOBKH 09.04.03
INpuknagHas “HGOPMAaTHKA.

OueHOYHBIE CPEACTBa JUIS  TEKYLIEro  KOHTPOJS  yCIEBaeMOCTH,
IIPOMEXYTOYHOMN aTTECTAL[MH 110 UTOTaM OCBOEHHsI AUCLMUILIMHBI PECTABIIEHB! B
IIOJIHOM o0BbeMe.

BuIsl OLEHOYHBIX CPENCTB, BKJIIOYEHHBIE B TIPEICTAaBICHHBIA (QOHL,
OTBEYaIOT OCHOBHBIM NpuHImnaM ¢popmuposanus ®OC.

Pa3paGoTaHHBIA M MPEACTABICHHBIA U SKCIEpTHU3bl (QOHI OLEHOYHbIX
CPENCTB pEKOMEHAyeTCs K  HCIOJIB30BaHHIO B Tmpolecce  TOATOTOBKH
00y4aroImuxcs 0 yKa3aHHOMY HaIlpaBJICHHUIO. "

Ipeacenarens y4eGHO-METOAUYECKOM
KOMHUCCHH (PaKyJIbTeTa KOMIIBIOTEPHBIX

CUCTEM u UH(POPMALIMOHHBIX % !
TEXHOJIOTHI ' ‘Berposa H. H.

Jp—
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