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1 BBenenue

PaGouas mporpamMma u GOH]T OIEHOYHBIX CPEJICTB NUCHUIUTHHEI «[lapannenpHoe mporpam-
MHUPOBaHNE» COCTaBJICHBI B COOTBETCTBHH C TpeOOBaHUAMHU (eiepaibHOro rocyAapCTBEHHOT0 00-
pa3oBaTeNLHOTO CTaHAApPTa, YTBEPKICHHOTO MprKa3zoM MuHoOpHayku Poccuiickoii denepanuu
19.09.2017 Ne 929, u ocHOBHO# NpodecCHOHANTBHOM 00pa30BaTeILHOM MPOrpaMMBbl TTOATOTOBKH
«[IporpammHOe 0OecIieueHUE CPEIICTB BHIYMCIUTEIHPHON TEXHUKU U aBTOMATH3UPOBAHHBIX CH-
cTeM» 1o HarpasieHuto moaroToBku «09.03.01 MuadopmaTika v BEIYUCIUTEIbHAS TEXHUKA.

[IpakTryeckas MOATOTOBKA OCYIIECTBIIIETCS Ha OCHOBE NMPO(ECCHOHAIBHOTO CTaHIapTa
06.001 «IIporpammucty». O600meHnHas TpyaoBas Gpyukmus: D - PazpaboTka TpeboBaHuii U mpo-
E€KTUPOBAHHE MTPOrpaMMHOTO obecrieueHust [IpodeccuonanbHbIi CTaHAAPT

3agaun  auUcCLU- 1. TlonmyueHue NMpakTHUYECKUX HABBIKOB CO3JAaHUS MapaJlICIbHBIX IIPO-

TLTAHBI [IECCOB U pabOThI C HUMH.

2. TlomyuyeHne MpakTUYECKUX HABBIKOB IIPOrPAMMHON peau3aiuu
MHOT'OIIOTOYHBIX HpI/IJIO)KeHI/If/'I.

3. Tlony4eHue NPAKTUYECKUX HABBIKOB POrPAMMHOM pealn3aluy Me-
TOJIOB CHHXPOHU3ALUH TTapaUIEIbHBIX TIPOLIECCOB U TIOTOKOB.

4. TlonyyeHue MPAKTUYECKUX HABBIKOB IOCTPOEHHMS U MCIIOIb30BaHUS

cereit [letpu.

OcHoBHble pa3- | MHoronpouneccopHbie BbIYUCINTEIbHbIE cucTeMbl: CrucTeMbl apa-
Jenbl /  TeMsbl | JIenbHOM 00paboTKM JaHHBIX U apXUTEKTYypa mpoleccopos, [lapannensHoe
JTUCIUIINHBI BBITNIOJTHEHHE TIpolieccoB, [IporpaMmupoBaHue napanienbHbIX BHIYUCIU-
TEJIbHBIX MPOLIECCOB,

Pa3paGoTka MHOTrONOTOYHBIX NPUJI0KeHHUI: 3arpy3Ka U BIIIOJIHEHUE TTa-
pajuIeTIbHBIX TOTOKOB , Pa3paboTka MHOTONMOTOUHBIX MporpaMM , MeTo bl
pacnapaieIMBaHus peKypCHUBHBIX MOANPOTPaMM ,

Kaaccuyeckne 3agaun cunxponusanuu: Cemadopsl u coObiTus, Pemenns
MpOoOJIEMBI CepraIU3aliK ¢ TOMOIIbI0 ceMadopoB,

MopennpoBanue napajieJbHbIX Berauciaennii: Ceru [letpu n ux npu-
MeHeHue. BoiaHoBble cuctemsl, [locTpoeHue U mporpaMMHUpOBaHUE BOJIHO-
BBIX CHcTeM ¢ momoliklo cerei [letpu, , Pacuetno-rpaguyeckas pabora
IIpomexyTouHas aTrecTanms:

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs M0 JMCHHUILIHHE (MOAYJII0), CO-
OTHECCHHBIX ¢ MHIUKATOPAMHA NOCTHKCHUSA KOMHeTeHHI/Iﬁ

IIpouecc uzydennsa aucuuiuinebl «llapamienpHoe mporpaMMHpOBaHHUE) HaIlpaBJIEH Ha
dbopmupoBanue cienyronmx kommnereHuid B coorBeTctBuu ¢ ®I'OC BO u ocHOBHOM 00pa3oBa-
TEJIbHOM mporpammoii (tabauma 1):

Tabmuma 1 — KomneTeHmu u MHANKATOPHI UX TOCTHKCHHS

KOI[ N HAUMCHOBAHHEC KOM- I/IHIII/IKaTOpBI JOCTHIXXCHHUA HHaHI/IpyeMBIC PE3YIbTAThI
NETCHI NN O6yquI/I$[ 10 JUCIHHUITIIMHE

O6menpodeccrnoHanbHbIE




OIIK-9 Cnocoben ocBau-
BaTh METOAUKH MCIIOIL30Ba-
HHS IPOTPaMMHBIX CPEICTB
JUTSL PEIIEHHUS TPAKTHYECKUX
3a/1a4.

OIIK-9.1 3HaeT METOOUKH HC-
MOJIb30BaHUS POTPAMMHBIX
CPEJICTB ISl PEILICHUS] PAKTH-
YeCKHX 3a1a4

OIIK-9.2 YMeer UCIIOIB30BaTh
MPOTpaMMHBIE CPEICTBA IS
pEIICHUS TPAKTUIECKHX 3a71a4
OIIK-9.3 Bnaneet HaBBIKAMU
HCIOJIb30BAHUS MTPOTPAMMHBIX
CPEIICTB JIJIsl PEIICHUSI TIPAKTH-
YECKHX 3aJ1a4

3HaeT OCHOBHBIE apXUTEK-
TYpBI MApAIJIEIbHBIX CUCTEM,
METOAMKH UCIOJIb30BAHUS
HPOTPaMMHBIX CPEJCTB IS
peLIeHHS TPAKTUYECKHX 3a-
Jla4 ¢ MCIIOJIb30BaHUEM T1a-
paJUIeTIbHBIX AITOPUTMOB
YMeeT ucroIb30BatTh mpo-
rpaMMHBIE CPEJICTBA IS CO-
3JJaHUS IPOrPaMM HCIIOJIb3Y-
IOIIMX MapaJlIeIn3M
Brnaneer HaBbIKamMu mpo-
rpaMMHPOBAHUS JIJIsI MHOTO-
IPOLIECCOPHBIX CUCTEM

[IpodeccronanbHbIe

ITK-1 Cniocoben pa3pabatsi-
BaTh KOMIIOHEHTHI arla-
PaTHO-IIPOrPAMMHBIX KOM-
IJICKCOB, CETEBBIX IPUIIO-
JKEHUH 1 0a3 TaHHBIX, HC-
MOJIB3YsI COBPEMEHHBIC UH-
CTPYMEHTAJILHBIC CPEIICTBA
1 TEXHOJIOTMH ITPOrPaMMH-
pOBaHUs

[IK-1.1 3HaeT METOANKHU U TEX-
HOJIOTUHU Pa3pabOTKH KOMIIO-
HEHTOB aIllapaTHO-IPOTPaMM-
HBIX KOMIUIEKCOB, CETEBBIX
MPUJIOKEHUHN 1 0a3 JaHHBIX Ha
OCHOBE UCITOJIb30BaHUs COBpE-
MEHHBIX HHCTPYMEHTaJIbHBIX
CPEICTB ¥ TEXHOJOTUH Mpo-
TPaMMHUPOBAHUS

IIK-1.2 Ymeer Bectu paspa-
0OTKY KOMITOHEHTOB arlIa-
paTHO-CETEBBIX KOMILJIEKCOB,
CETEBBIX MPUIOKEHUH U a3
TAaHHBIX

[1K-1.3 Bnaneer HaBbIKaMu
pa3paboTK KOMIIOHEHTOB arl-
MapaTHO-MIPOTPAMMHBIX KOM-
MJIEKCOB, CETEBBIX MPUIIOKEHUM
¥ 0a3 JaHHBIX C UCIHOIL30Ba-
HUEM COBPEMEHHBIX UHCTPY-
MEHTAJIbHBIX CPEJICTB U TEXHO-
JIOTUM MPOTPaMMUPOBAHUS

3HaeT METOJUKU U TEXHOJIO-
MU pa3pabOTKH KOMIIOHEH-
TOB anmnapaTHO-IPOrpaMM-
HBIX KOMIUIEKCOB, CETEBBIX
IIPUJIOKEHUI HA OCHOBE HC-
M0JIb30BaHUsl COBPEMEHHBIX
MHCTPYMEHTAJIbHBIX CPEICTB
U TEXHOJIOI'MH IPOrpaMMuUpo-
BaHUS

YMeer BecTH pa3paboTKy
KOMITOHEHTOB amnmnapaTHO-ce-
TEBBIX KOMIIJIEKCOB, CETEBBIX
MIPUIIOKEHNH.

Brnaneer HaBbikamu paspa-
OOTKHM KOMIIOHEHTOB ara-
PaTHO-IIPOrpaMMHBIX KOM-
IJIEKCOB, CETEBBIX IPUIIOKE-
HUH C UCIIOJIB30BAHUEM CO-
BPEMEHHBIX UHCTPYMEHTAJIb-
HBIX CPEJCTB U TEXHOJIOTHI
IPOrpaMMHUPOBAHUS

3 MecTo AUCHUILIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuununa «IlapamiensHoe nporpaMMupoBaHUE» U3ydaeTcs Ha 4 Kypce, 7 ceMecTpe.

JlucrumamHa BXOIUT B cocTaB 0j0ka 1 «/{ucuumummasb! (MOTyIIN)» U OTHOCUTCS K 0a30BOi
YacTH.

JI71st OCBOEHUST TUCIIMIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHSI, HABBIKW ¥ / WJIM OTIBIT TPaK-
TUYECKOU A TeNTbHOCTH, C(hOPMHUPOBAHHBIE B ITPOLIECCE U3YUSHUS TUCITUILINH / TPakTHK: «Jloru-
YECKOE MPOTPaMMUPOBAHUEY, «SI3BIKH TPOTpaMMHUPOBAHUS», «IHCTPYMEHTHI TOATOTOBKH PECYp-
COB MPUJIOKEHUI», «T€XHOIOTUU ¥ METO/Ibl MPOTPAMMHUPOBAHUA», «OnepalluOHHBIE CUCTEMBDY,



6

«ba3bl naHHbIX», «IHTEpHET-TEXHONOTHN», «CEeTH U TENEKOMMYHHUKaUN», « TecTUpoBaHue Mpo-
rpaMMHOro otecrneueHus», «O0bEKTHO-OPUEHTUPOBAHHOE MPOrpaMMUpoBaHue», «TexHomorus
pa3paboTKu MpOTrpaMMHOT0 oOecTiedeHHs», «Y deOHast MPaKTHKA (03HAKOMUTEIIbHAS TPAKTHKA)).

3HaHus, YMEHMs U HaBBIKH, COPMHUPOBAHHBIE ITPU U3YUYEHUH JucHMIIIUHbI «[lapamiens-
HOE NpPOTpaMMHUpPOBaHHE», OyIyT BOCTPeOOBAHBI NMPU HM3YYCHUU MOCIEAYIOUINX AUCHUIUINH:
«KomnsrorepHas rpaduxa», «[Ipegauniaomuas npaktuka», «CrenuanbHble CpeICTBA COBPEMEH-
HBIX CHCTEM YyIpaBlIeHUs 0a3aMu JaHHBIX», «Pa3zpaboTka nnTepdeiica moap3oBaress», «AbTep-
HaTHUBHBIE OINEPALMOHHBIE CUCTEMbI», «IIpoM3BOJICTBEHHAs MpakTHKa (TeXHoioruyeckas (mpo-
€KTHO-TE€XHOJIOTMUUYECKasi) MPAKTHKA)».

HucuuiuinHa «[lapamiensHoe nporpaMMUpOBaHME» B paMKaX BOCHHMTATEIbHOM pabOThI
HarpasieHa Ha (JOPMUPOBAHKE Y O0YUAIOMINXCS aKTUBHOM T'PaKJaHCKON MO3HILINH, YBOKEHHS K
IpaBaM M CBOOOJ]aM YeJIOBEKa, 3HAHUS IIPABOBBIX OCHOB U 3aKOHOB, BOCIIMTAHUE YyBCTBA OTBET-
CTBEHHOCTHU WJIM YMEHHUSI apryMEHTHPOBATh, CAMOCTOSITEIbHO MBICIIUTh, Pa3BUBACT TBOPUECTBO,
npodeccuoHaIbHbIE YMEHHUS MIIM TBOPYECKH Pa3BUTOM JIMUHOCTH, CUCTEMbI OCO3HAHHBIX 3HAHU,
OTBETCTBEHHOCTH 32 BBIIIOJHEHHE y4eOHO-TTPON3BOICTBEHHBIX 3aaHUN H T.JI.

4 O0beM AUCHMILVIMHBI (MOYJIs1) B 3a4€THBIX eIUHULAX C YKa3aHHEM KOJIN4ecTBa
aKajgeMMYeCKHX YaCOB, BbIIeJEHHbIX HA KOHTAKTHYI0 pa0doTy 00y4aromuxcs ¢ npenojaBa-
TesieM (110 BUAAM yUeOHBbIX 3aHATHI) H HA CAMOCTOAITEJIbHYIO padoTy 00y4arommxcs

O61mas TpyA0eMKOCTh (00beM) AUCHUILINHBI COCTaBseT 4 3.¢., 144 akan. gac.
Pacnipenenenne o0beMa TUCHUIIIUHBI (MOYJIsl) TIO BUJAM y4€OHBIX 3aHSATHUN MPEACTaB-
JIEHO B Tadymue 2.

Tabmuna 2 — O6beM TUCIUILTNHBI (MOJTYJIs) IO BUJIAM YUEOHBIX 3aHATHHA

O0BeM TUCIMITITMHBI Bcero axa-
JeMuye-
CKHX 4acoB

OO11ast TpPyA0€MKOCTh TUCIUIIITUHBI 144

KonraktHas ayauropnas paéora ofy4awmuxcs ¢ npenogasareiem (mo su- | 10
AaM yuyeOHBbIX 3aHATHI), BCEro

B ToMm uncie:

3aHATHSA JIEKIIMOHHOT0 THNA (JIEKIIMM U HHBIEe yueOHbIe 3aHATHS, TpeycMaTpu- | 4
BalOIllMe MPEUMYIIECTBEHHYIO Iepenayy yueOHOl MHpopManuu mneaaroruye-
CKUMH pabOTHHUKAMHN )

3aHSITHSI CEMHUHAPCKOr0 TUMA (CEMHUHAPHI, MPAKTUYECKHUE 3aHITH, MPaKTH- | 6
KYMBI, JIJA0OpaTOpHBIE PAOOTHI, KOJUIOKBUYMBI M MHBIC aHAJIOTUYHBIE 3aHATHS)

CamocTosiTe1bHasi padoTa o0yyalmmxcss U KOHTaAKTHas padora, Brimoyato- | 130
11asi TpyNnoBble KOHCYIbTAIlUU, UHIUBUAYAIbHYIO paboTy 00ydaromuxcs ¢ mnpe-
MoJIaBaTessIMH (B TOM YMCII€ MHIUBUIYaJIbHbIC KOHCYJIBTAIIUH ); B3AUMO/ICHCTBIE
B JIEKTPOHHON MH(GOPMAIIMOHHO-00pa30BaTeIbHON Cpelie By3a

[TpomexxyTounas arrectarust 00yJaronuxcs — 3a4eT ¢ OIEHKOU 4

5 Coaep:xkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB M BUJIOB y4eOHOI
padoThI



Tabnuna 3 — CtpykTypa U cofiepKaHue JUCIUIUIMHBI (MOJYIIs)

HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC MaTCpH-
ajia

Bunpl yue6HO# paboThI, BKIIFOYAs
CaMOCTOSTENIbHYIO0 paboTy o0yydaro-
IIUXCSI K TPYJIOEMKOCTD (B Yacax)

KonTakTHas pabdora npemno-
JaBaTels ¢ 00yJ4aroIMMUCS

Jlek-
1

CemuHap-
ckue (mpak-
TUYECKHE
3aHATHUSA)

JIa0o-

parop-
HBIC 3a-
HATHUA

CPC

MHOFOHpOI[ECCOpHLIe BbIYHUC/INTEC/IbHBIC CUCTEMbI

Cucrembl napajieibHO 00padOTKH JAHHBIX U ap-
XUTEKTYpa NMpPoLeccopoB

Beeoume codepoicanue mamepuanaBuosi eviyuciumens-
Hoix cucmem. Cucmemvl napaiieibHol 0opabomku
oannwvix. Koneseiiep u mampuya. Knaccugpuxayus
@nunna. Ilymu nogvluieHus npou3zgoo0umenrbHOCmu: 3a-
koHvl Mypa, I'powa, Amoana u ecunomesa Mumnckozo.
Apxumexmypbi ¢ cOKpaujeHHbiM HabOPOM KOMAHO, CO
CBEPXONUHHBIM KOMAHOHBIM C1080M. Bexmopmbie apxu-
mekmypwl. MHo2onpoyeccopHvle CUHXPOHHbIE 8bIYUCTU-
menbHble cucmemol. Kongetiepuvie cucmemvl. Mampuy-
Hole cucmemol. Cucmonuieckue cucmemul.

0.5

IMapajienbHOe BbINOJHEHHE NIPOLECCOB

Bseoume codepocanllonsamue npoyecca. Cozoanue na-
DPANNENbHBIX NPOYECcco8 u pabomul ¢ HUMU 8 ONEePAYUOH-
Hou cucmeme Windows cpedcmseamu a3vika npocpam-
muposanus C++. Hcnonvsosanue 06vbekmos cuHxpoHu-
3ayuu 07151 00MeHa OAHHLIMU MeHCOY NPoYeccamu.ue
mamepuana

0.5

IMporpamMupoBaHue NapajjieJbHbIX BHIYHCINTEb-
HBIX MPOIECCOB

Ipoepammuasn peanuzayus cozoanusi u pabomol 08YX
napannenvHuix npoyeccos. Cunxporuzayus pabomul na-
PAaNIeNbHbIX NPOYEcco8 ¢ NOMOWbIo cpeocme&nbsp;
onepayuonnou cucmemvl Windows.

25

Pa3paboTka MHOrONMOTOYHBIX MPHUJI0KEHHU I

3arpy3ka u BbINOJIHEHHE MapaJlJieJIbHbIX OTOKOB
Ionamue nomoxa. Cpedcmea A3blKa npocpamMmuposa-
Hus C++ 0ns co30anus nomokoe u pabomsi ¢
Humu.&nbsp; Co30anue MHO20NOMOYHBIX NPOSPAMM U

0.5




npumeHenue cemaghopos 8 OnepayuoHHoU cucmeme
Windows.

Pa3paboTka MHOTONOTOYHBIX MPOrPaAMM
Pacnapannenusanue pexypcusnvix noonpozpamm. Ilpe-
06pazosanue pekypcusHuixX NOONPOSPAMM 8 MHO2ONO-
moyHble npunodicerus. MHo2onomoyHuwlll Memoo cosau-
8aHUSL.

0.5

MeToabl pacnapajuieJIMBaHus PeKyPCHBHBIX IOJI-
MporpamMm

25

Kaaccnyeckne 3agaun CHHXPOHM3alUH

Cemadopbl 4 cOOBITHA

IIpobnema é3aumnoeo uckniowenus. Illocmanosxu kuac-
CUYECKUX 3a0ay CUHXPOHU3AYUU U MEeMOOblL UX peule-
nust. Ilonsmue cemagopa. [onsmue cobvimus. Aneo-
pumm [exkepa 015 pewienus 3a0a4 CUHXPOHUZAYULL.
Aneopumm Ilemepcona 0ns peutenus 3a0a4 CUHXPOHU-
sayuu. Ilpumenenue cemagpopos 05 pewenus 3a0aqu
cepuanuzayuu. Pazpabomka MHO20NOMOYHBIX NPULO-
HCEHUU C UCTIONb30B8AHUEM COOLIMUIL.

1

Pemienusi npo0s1eMbl cepuaJIn3aniu ¢ NIOMOLIBIO ce-
MagoposB

Pa3pa60m1<a MHO20NOMOYHO20 NPUTIOHCEHUA , 6 KOMO-
DPOM CUHXPOHU3AYUSL pAOOMbI NOMOKO8 OCYUeCmEJisl-
emcs ¢ nomouvbro ceMagbopog.

25

MogaenupoBaHue nNapajuiebHbIX BbIYHCJICHUH

Certu IleTpu u ux npumenenne. Boa1HoBble cucTeMBbI
Onpeodenenue u npumepul cemeu [lempu. Acunxponmvie
cucmemul nepexo0os. Paccnoennvle kpumuueckue cex-
yuu. 3adava o yumamenax u nucamensx. 3aoaia o npo-
useooumene u nompeoumene. 3adaya o gunocogax u
cumyayus ommankueanus. Mcnonvzosanue cemeu
Ilempu u 8onHO8bIX cuCeEM ONI5i MOOENUPOBAHUS DA~
bomul napannenvHvix npoepamm.&nbsp; Ilocmpoenue
NapannenrbHulx npocpamm ¢ nomouvio cemetl Ilempu.
Paspabomxa knacca-kanana na ocnose pewenus 3a-
oauu o npouzgooumeine u nompeobumere.

1

ITocTpoeHue U NporpaMMupoBaHue BOJTHOBBIX CH-
creM ¢ noMouisio cerei Ilerpu

17




PacueTHo-rpadmueckas padora 38
Buvinonnenue u ogpopmnenue omuema K pacuemuo-2pa-
@uuecxoti pabome

IIpome:xyTounasi arrecTanus 4 yaca

HUTOI'O no aucuumivge 4 6 130

6 BaeaynuTopHas camocTOsiITe/IbHASI pa00Ta 00y4alOIMXCH MO JMCUUILIHHE (MO-
yJI10)

[Ipu nnaHupoBaHUM CaMOCTOSTEIBLHON pPadOThl CTYACHTY PEKOMEHYETCs] PYKOBOJICTBO-
BaThCS CJIEAYIOIIUM paclpeiesIeHuEM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Tabnuia 4 — PexoMentyemoe pacrpe/ieJiCHUe YacoB Ha CaMOCTOSTEIbHYIO padoTy

KoMnoHeHTBI caMOCTOSATEILHON PadoThI KounvecTBO 4acoB
W3yueHne TeOpeTUYECKUX Pa3IesiOB TUCIUILTHHBI 32
BrimonHeHne oTdeTra M MoAroTOBKA K 3ammTe j1a0.pad. 60
BreimonHenue oTdera M moAroToBka k 3amure PI'P 38

7 OueHoYHbIE CPeICTBA JJIfA NPOBEACHUS TEKYIIero KOHTPOJISI M IPOMeKYTOYHOM
arTecTalMy O0YYAKOIMXCH M0 AMCHUIIMHE (MOAYJII0)

@DOHJ OLIEHOYHBIX CPEACTB Ul IPOBEAEHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOME-
JKyTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHUi WM WHBIX MaTepUallOB, HEOOXOIUMBIX JJIS
OLICHMBAHMSI PE3YyIbTATOB O0YyUEHUS MO IUCHUIUIMHE (MOAYIIO), IPAKTUKE XpaHUTCS Ha Kadeape-
pa3paboTyrKe B OyMa)kHOM U 3JIEKTPOHHOM BHJIE.

8 YuedHo-meToanueckoe U HH(POPMALMOHHOE O0ecnieYyeHUe TUCIUILIMHBI (MOIYJIs)

8.1 OcHoBHas nuTEparypa

1 boraues, K. FO. OcHOBBI mapauieIbHOTO MpOorpaMMHUpoBanus : yaeOHoe nocooue / K.
1O. boraués . — 4-e wusn., smektpoH. — M. : JlabGopatopus 3Hanuii, 2020. — 345 c. //
ZNANIUM.COM : AIEKTPOHHO—OMOINOTEUHAS cucteMa. —  Pexum  jgocryna:
https://znanium.com/catalog/ php?.

2 bopaynos, C. B. [IpakTukym 1o napajijieibHOMY IPOrpaMMHpPOBaHHIO: Y4eOHOe oco-
oue / bopzynos C.B. — CII6:bXB-Ilerepoypr, 2017. — 236 c. // ZNANIUM.COM : 31eKTpOHHO—
oubmmoTeuHas cucrema. — Pexxum gpoctyma: https://znanium.com/catalog/ php?.

3 BoeBonuH, B. B. [1apannensHbie Beraucienus: Yuebnoe nocodbue / Boesoaun B.B., Bo-
esoauH B.B. — CII0:BXB-IletepOypr, 2015. — 603 c. // ZNANIUM.COM : 3neKkTpoHHO—-OMOIM0-
TeuHas cuctema. — Pexxum pocrtyma: https://znanium.com/catalog/ php?.

4 Konnaes, B. JI. OCHOBBI alropuTMU3alMy U MPOTPaMMHUPOBAHUS [DIEKTPOHHBIN pe-
cypc]: yuebnoe nocooue / B.JI. Kongaes; non pen. JI.I'. 'arapunoii. — M.: Ul DOPYM: UHOPA-
M, 2015.-416 c. // ZNANIUM.COM : sanekTpoHHO— OMOIMOTEHAs cucTeMa. — Pexxum goctyna:
http://www.znanium.com/catalog.php?.

8.2 JlonoJHUTENBHAS JIUTEpATypa
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1 baruep, I1. CeMb Moi€1€11 KOHKYPEHLIMU U MTapaJlIesin3Ma 3a CEMb HeJlenb. PackpriBacM
taiinbl otokoB / I1. batuep; mep. ¢ anrn. A. H. Kucenes. — M.: JIMK Ilpecc, 2015. — 360c.

2 I'oma, X. UML. IIpoekTupoBaHH€e CUCTEM pPEAIbHOIO BPEMEHH, MMAPAIIIEIBbHBIX U pac-
npeaeneHubx npuinokernit / X. ['oma; Ilep. ¢ anrn. A.A.Cnuakuna. — M.: JIMK Ilpecc, 2016. —
698c. — (OOBEKTHO-OPUEHTUPOBAHHBIE TEXHOJIIOTUH B IPOIPaMMHUPOBAHUN).

3 I'peropu, K. C++ AMP: nocTpoeHne MacCUBHO MapaIeIbHbIX MPOrpamMM C MOMOIUIBIO
Microsoft Visual C++ / K. I'peropu, 3. Mumiep. — M.: IMK Tlpecc, 2013.

4 Makcumos, H. B. Apxutektypa 9BM U BBIYHCIUTEIbHBIX CUCTEM [DJIEKTPOHHBIN pe-
cypc]: yueonuk / H.B. Makcumos, T.JI. [Tapteika, U.W. [Tonos. — 5—¢ uza., nepepad. u mom. — M.
: ®opym: HUIL UHO®PA-M, 2015. —512c¢. // ZNANIUM.COM : 31eKTpOHHO—ONOIMOTEeYHAs CH-
crema. — Pexxum gocryma: http://www.znanium.com/catalog.php?.

8.3 CoBpeMmeHnHbIe MpodeccroHalibHble 0a3bl JAHHBIX U WH(GOPMALMOHHBIE CIPABOYHbIE
CHCTEMBI, HCIIOJIb3YEMBIE TPH OCYIIECTBICHUU 00pa30BaTEIHLHOIO MPOIIecca M0 TUCIUILIIINHE

1. Dnexrponno-6ubanoreynas cucrema ZNANIUM.COM. [lorosop EIT 44 Ne 003/10 »6¢

HK3 191272700076927030100100120016311000 ot 17 anpenst 2019 r.

2. DnextpoHHO-OMONMHMoreuHas cucrtemMa IPRbooks. Jlunensunonnsiii qoroBop Ne EII44 Ne
001/9 Ha npegocTaBieHUE JOCTYIA K 3JICKTPOHHO-0nOImoTeuHoi cucreme IPRbooks K3
191272700076927030100100090016311000 ot 27 mapta 2019 r.

3. OnexrponHo-6ubmnoreynas cuctema eLIBRARY.RU. Jloroop Ne EIT 44 Ne 004/13 Ha
OKa3aHue ycayr JOCTyTa K ANEKTPOHHBIM U3JIAaHUSM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 r.

4. VndopmanuonHo-crnpaBounble cuctembl «Kogeke»/ «Texakcnepr». Cornamienue o co-
TpyaHndectse Ne 25/19 ot 31 mas 2019 1.

8.4 Tlepeuenn pecypcoB uH(MOpPMAIMOHHO-TEIEKOMMYHUKAIIMOHHONU cetn «MHTepHeT»,
HEOOXOIUMBIX JUIsl OCBOEHHSI TUCIMILIMHBI (MOJTYJIs)

1 MHpopManmoHHO-aHATTUTUYECKUM LEHTP MO NapauieIbHOMY IPOrpaMMHUPOBAHUIO
http://www.parallel.ru .

2 HanmoHnanbeHbIi OoTKpbITHIH yHEBepcuTeT MHTYUT http://www.intuit.ru.

8.5 JIMueH3nOoHHOE U CBOOOHO PAacHpOCTpaHsIeMoe porpaMMHOE oOecriedeHne, UCIob-
3yeMoe NP OCYIIECTBICHUH 00pa30BaTEIbHOIO MpoLecca M0 IUCHHUIIINHE

Tabnuua 5 — [lepeyeHp UCTIONIB3yEMOT0 IPOrPAMMHOr0 00eCIeUeHHsI

HaumenoBanue PexBu3uter / YCJIOBUA UCITIOJIB30BAHHUA

1o

Microsoft JIuniersuonHsbIi qoroBop AD223 Ne008/65 ot 11.01.2019

Imagine

Premium

OpenOffice CBoOoaHas TMICH3MS, YCIOBUS HCTIOIB30BAHUS TI0 CCHUIKE:
https://www.openoffice.org/license.html

Visual Studio Pacnpoctpansercst cB060AHO, MOKET UCIIOIB30BaTh HEOTPa-HUUECHHOE

Community YHCJIO MOJIb30BaTeNIel B OPraHnu3ally B yUeOHBIX ayAUTOPUSIX /

2017 https://visualstudio.microsoft.com /ru/vs/community

9 OpraHu3auMoOHHO-TIEIArOrHYeCcKHue yCJa0BUS


%22http:/www.intuit.ru/%22
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Opranu3anus o0pa3oBaTeIbHOIO MPOLECcCca periaaMeHTupyeTcs y4eOHbIM IUIAHOM M pac-
NUCAaHNEM y4eOHbIX 3aHATUH. SI3bIk 00yueHus (MpenoaaBanus) - pycckuil. st Bcex BUJOB ayau-
TOPHBIX 3aHATUH aKaJIeMHUYECKUI yac yCTaHaBJINBAETCS POJOKUTENILHOCTBIO 45 MUHYT.

[Ipu ¢GopmupoBaHuU CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHOW TPAeKTOpUU 0O0ydaro-
IIMHACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUIMX TUCLHUIIIMH U NMPO(ECCHOHAIBHBIX MOY-
JIeil, OCBOSHHBIX B MPOIIECCEe MPEANISCTBYIONIET0 00yUeHUs, KOTOPBI 0CBOOOXKIaeT 00yJaroIie-
rocsi OT HEOOXOUMOCTH UX TOBTOPHOI'O OCBOEHHUS.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Y4eOHblIii mporecc mpu MpenojgaBaHuy Kypca OCHOBBIBA€TCS Ha UCIIOJIb30BAHUN TPAIUIH-
OHHBIX, NTHHOBAIIMOHHBIX U MH()OPMAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTHHA. TpaauiinOHHBIE
o0pa3oBaTeNbHbIe TEXHOJIOTHH MPEACTABICHBI JICKIIUIMHU U CEMUHAPCKUMHU (ITPAKTUUYECKUMH) 3a-
HATUsIMU. THHOBaIIMOHHBIE 00pa30BaTEIbHbIE TEXHOIOTUH UCTIONB3YIOTCS B BUE IIMPOKOTO MPH-
MEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (opM npoBeneHus 3ausatuil. Mndopmannonusie o6paso-
BaTEJIbHBIC TEXHOJOTUN PEATU3YIOTCS TyTEM aKTUBHU3ALUU CAMOCTOSITEIIbHOM pabOTHI CTY/ICHTOB
B MH(OpMaLIMOHHON 00pa30BaTeILHON cpeie.

9.2 3auaTHd JeKIMOHHOI0 THIIA

JIeKMOHHBIN Kypc MpennojaraeT CHCTeMaTH3HPOBAaHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoit niexiuu JekTop 0053aH MpeaynpeaAnTh CTYICHTOB, IPUMEHHUTEIHFHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH Kypc.

JIeKIIMOHHBIH KypC T0JKEH 1aBaTh HauOOJIbIINKA 00beM HHPOPMALIUU U o0ecrieynBaTh 00-
Jee TIy00Koe MOHNMaHNe y4eOHBIX BOITPOCOB MPY 3HAUYMUTEILHO MEHBIIEH 3aTpaTe BpeMEHH, YeM
3TO TpeOyeTcst OOJIBLIIMHCTBY CTYJEHTOB Ha CAMOCTOSTEIbHOE N3yUeHHE MaTepHraia.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapcKue 3aHATUS NPEACTABIAIOT COOON JeTalu3aluio JIEKIIMOHHOTO TeopeThye-
CKOI'0 Mare€puaia, IpoBOJAATCA B LEIAX 3aKPCIVICHUA KypCa U OXBATBIBAIOT BCE OCHOBHBLIC pas-
JEJIBI.

OcHoBHOH (OpMOI1 MpOBE/IEHUSI CEMUHAPOB SIBJISIETCSI 00CYXkIeHnEe Hanbosee mpodsieM-
HBIX U CJIOXHBIX BOIIPOCOB O OTAEIbHBIM TeMaM, a TakXke pa300p MpUMEpOB U CUTYaIUil B ayau-
TOPHBIX YCJIOBUAX. B o0s13annoctu npenoaaBaTeyid BXOAAT: OKa3aHUEC MeTO}IquCKOﬁ oMo "u
KOHCYJIFTUPOBaHHE CTYACHTOB 10 COOTBETCTBYIOIIIMM TeMaM Kypca.

AKTUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, MpeAaraeMble Mpero aBaTeseM;

- y4acCTHE€ B JUCKYCCUAX;

- BBITMIOJIHEHUE NTPOEKTHBIX U UHBIX 33aJaHU;

- aCCHCTHUPOBAHHE MPEIIOIaBaTEII0 B TIPOBEICHUH 3aHSATHI.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKHU.

JloKJ1a/1bl ¥ ONIITIOHWPOBAHUE JI0KJIAI0B IPOBEPSIOT CTENEHB BIIaIEHUS TEOPETUUECKUM Ma-
TEPUAJIOM, a TAK)Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHIA.

OneHrBaHue 3a/JaHU, BHITOJHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOJUT B HAKOIIJICHHYIO
OLICHKY.



12

9.4 CamocrosiTe/ibHasi padoTa 00y4alOIIUXCS M0 JUCHUIIMHE (MOAYJII0)

CamocrosiTenbHas paboTa CTYA€HTOB — 3TO IPOLIECC AKTUBHOT'0, LI€IEHANPABICHHOTO IIPHU-
oOpeTeHus CTYACHTOM HOBBIX 3HAHUH, yMEHUI 03 HeNOCPEICTBEHHOI0 y4acTus penoaBarTes,
XapaKTEPU3YIOIIUICS MPEeIMETHON HaNIPaBICHHOCTbIO, 3(PEKTUBHBIM KOHTPOJIEM U OLICHKOU pe-
3yJIBTaTOB JEATEIBHOCTU 00YYarOIerocs.

Lenu camocToOsATENTHHON pabOTHI:

- CUCTEMAaTU3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TECOPETUYECKUX 3HAHUN U IIPAKTUYECKUX
YMEHUH CTYIEHTOB;

- yri1yOJieHHe U pacIlupeHne TEOPEeTHUECKUX 3HaHU;

- (popMupoBaHMEe YMEHUH HCIOIB30BATh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHUE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYAECHTOB, OTBETCTBEHHOCTH M
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHME CAMOCTOSITEIbHOCTH MBILUIEHUS], TBOPUECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMUYECKUX HABBIKOB.

CamocrosiTenbHasi paboTa MOKET OCYILECTBIATHCS MHAUBUAYAIBHO WM TPYIIaMU CTY-
JICHTOB B 3aBUCHUMOCTH OT L1€JIM, 00bEMa, YPOBHS CJIOKHOCTH, KOHKPETHONW TEMATUKH.

TexHonorusa opraHu3anuy CaMOCTOSTEIbHON pabOTHI CTYJJEHTOB BKJIIOYAET UCIIOJIb30Ba-
HUe HH(POPMALIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposib pe3ynbraToB BHEAYAMTOPHON CaMOCTOSITENIbHOM pabOThl CTYJEHTOB MOXKET
IPOXOJUTh B MMCbMEHHOM, YCTHON WJIM CMELIaHHOM (opme.

CTyneHThl TOIDKHBI MMOJXOAUTh K CAMOCTOSITENIbHON padoTe KaK K HAWBaKHEUIIIEMY Cpe/l-
CTBY 3aKpEIUICHUS U Pa3BUTUS TEOPETUUECKUX 3HAHUH, BBIPAOOTKE €JMHCTBA B3IJIAI0B HA OT/IEJIb-
HBIE BOIIPOCHI Kypca, IPHUOOPETEHNUs ONPEIEICHHBIX HAaBBIKOB U UCIIOIb30BaHUS MPO(ECCHOHATb-
HOM JINTEpaTypHI.

9.5 MeToanueckue YKazaHud AJasd oﬁyqammnxca 10 OCBOCHHIO JUCHUIIJIMHbBI

[Ipu u3yueHun AUCUUILIIMHBI 00Y4alOIUMCS 11€71€cO00pa3HO BBIMOIHSITH CIEAYIOLIUE pe-
KOMEHAINH:

1. U3ydyeHue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CHCTEMaTHYECKH.

2. Ilocne n3yuyeHust Kakoro-nbo pasjena 1no yueOHUKY MM KOHCHEKTHBIM MaTepuaiaMm
PEKOMEHAYETCsI IO NaMSTH BOCIIPOM3BECTH OCHOBHBIE TEPMUHBI, OTIPECTICHUS, OHITHS pa3iena.

3. Ocoboe BHUMaHHE CIEYET yASINUTh BBIOJIHEHHIO OTYETOB M0 MPAKTUYECKUM 3aHATUSIM
Y MH/IMBHUIyaJIbHBIM KOMITJIEKCHBIM 3a/IaHUSIM Ha CaMOCTOSITETIbHYIO paboTy.

4. Best TeMaTuKa BOIIPOCOB, N3Y4aeMbIX CaMOCTOSTENBHO, 3aJa€TCs Ha JIEKIUAX MTpenoaa-
BatesneM. M ke naroTcs MCTOYHHMKHM (B MEPBYIO OuYepe/lb BHOBb W3/IaHHBIE B MEPUOAMYECKOM
HaY4HOI JuTeparype) Ui 6ojee AeTalbHOTr0 MOHUMAaHUs BOIIPOCOB, O3BYYEHHBIX Ha JIEKIHUH.

[Ipu camocTosATensHON TPOpPabOTKE Kypca 00ydaromuecs T0JDKHBL:

- IPOCMATPHUBAaTh OCHOBHBIE ONpeeNeHHs U (PaKThI;

- IOBTOPUTH 3aKOHCTIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATUN MaTepuall U JOTOJIHUTD €r0
C Y4ETOM PEKOMEHJOBaHHOM 10 JaHHOW TEME JIUTEPATypHI;

- U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATypy, COCTABIIATH T€3UCHI, AHHOTAIIUH U KOHCIIEKTHI
HaunOoJiee BaKHBIX MOMEHTOB;

- CaMOCTOSTEIbHO BBIMOIHATH 33/1aHUS, aHAJIOTMYHBIE ITPeIaraéMbIM Ha 3aHATHSAX;

- HCTIOJIB30BATh JJISI CAMOIIPOBEPKU MaTepHaibl POHIA OLIEHOUYHBIX CPEJICTB.

10 Onucanue MaTepuaAIbHO-TEXHUYECKOT0 00ecnevyeHus1, He00X0IMMOT0 ISl 0CY-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOIecca Mo JUCHUILINHE (MOYJII0)
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10.1 YueOHo-1a00paTopHOEe 000pyI0BaAHUE

Tabnuna 6 — [lepeuens 00opymoBaHus 1a00paTOPUN

Aynurto- | HaumeHnoBanue ayauropun (JlabopaTopuu) Hcnons3zyemoe
pust obopynoBaHue
3055 Jlaboparopus Hay4YHO-UCCIIEIOBATEIbCKON ACSITEILHOCTH, | 8 HOYTOYKOB

KOpITYC KypPCOBOTO M JJUIIJIOMHOTO ITPOSKTHPOBAHUSI. Lenovo core i3

[Tpu peanuzanuu qucuntuinael «[lapannensHoe nmporpaMMupoBaHue» Ha 6a3e MpopuIb-
HOW OpraHM3aIlii HCIOJIb3YEeTCS MaTepHUaIbHO-TEXHHUYECKOe O00ECIeYCHHUE, NEPEeYMCICHHOE B
Tabiuue 6.1.

Ta6mumma 6.1 — MaTepralbHO-TEXHUYECKOE 00eCIIeYCHUE TUCITUTUTHHBI

CranmapTHOE WIH CHENHAIN3UPOBAHHOE 000PYI0BaHNE, 0OeCTIeunBalo- Haznauenue 060-
1Ie€ BBINOJHEHUE 3a/1aHUI pYylIOBaHMS

10 nepconanbubix DBM, Kaxk/1as U3 KOTOPBIX OCHAIIEHa MPOLECCOPOM PaGora Ha na6o-
Intel(R) Core (TM) i3-2100 CPU @3.10 GHz u onepaTuBHO# aMsIThIO PaTOPHBIX U

2T'b. OnepannonHas cucrema - Windows 7. B kitacce umeercst ceTeBoi MPAKTUYECKUX
kommytarop Cisco catalyst 2960 ¢ IO IOS ver 12.2(55)SES. 3aHATHUAX

10.2 TexHu4yeckue ¥ JIEKTPOHHBIE CPEACTBA 00y4eHHA
OTCYyTCTBYIOT
11 HNuble cBeneHus

MeToauuecKkue PECKOMEHIAMHA 10 oﬁyqeﬂmo Jun ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHMe NUCHUILIMHBI 00yYarOIUMUCS C OFPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbS
MOJKET OBITh OPIaHU30BAHO KaK COBMECTHO C IPYTUMU 00Y4aIOIUMUCS, TaK U B OTJEJIbHBIX IPYI-
nax. Ilpeanonararorcs cnenuagbHbIE YCIOBHS JUIS MOTy4EHHUs] 00pa3oBaHMs 00Yy4aroUIMMUCS C
OTrpaHMUYEHHBIMH BO3MOXXHOCTSIMU 37J0POBBSI.

[Tpodeccopcko-nenarornyeckuii COCTaB 3HAKOMHUTCS C TICHXOJIOTO-(DU3UOIOTHIECKUMU
0COOEHHOCTSAMH 00YYaIOLINXCSl MHBAJIMJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3]I0POBbS,
MHAUBUAYaIbHBIMH [TPOrpaMMaMi peabuInTalui MHBAIUA0B (1pu Hanuuuu). [1pu Heo6xoaumo-
CTH OCYILIECTBIISAETCS JOTIOJHUTEIbHAS OIEPKKA IPENOJaBaHUS THIOTOPAMH, IICUXO0JI0TaMH, CO-
[UAIbHBIMU paOOTHUKAMHU, IPOIIEIIINMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOIMYECKMMHU peKoMeHAanusiMu Munoopuayku P® (ytB. 8 anpens
2014 r. N AK-44/058H) B Kypce npernoaraercsi UCIojab30BaTh COLUAIbHO-aKTUBHBIE U pedIieK-
CHUBHBIE METO/1bI 00 yUEHHSI, TEXHOJIOTUHU COLIMOKYIBTYPHOM peabuIuTaIiy C 1eNbI0 OKa3aHUs M0-
MOIIM B YCTAHOBJIEHUH TOJHOLIEHHBIX MEKJIMYHOCTHBIX OTHOLIEHHUH € APYTUMU CTYAEHTaMHU, CO-
31aHUM KOM(OPTHOTO MCUXOJIOTHYECKOro KiIMMaTa B cryzaeHdeckoil rpymnme. Ilogbop u paspa-
00TKa y4yeOHBIX MaTepUaIOB IPOU3BOJATCS C YUETOM MPEAOCTABICHHS MaTepHUaia B pa3IMuHbIX
dopmax: ayquanbHOW, BU3YalIbHOM, C MCIIOJNB30BAHUEM CIICHUAIBHBIX TEXHHUECKUX CPEICTB U
UH(POPMALIMOHHBIX CUCTEM.



14

OcBoenne nucturuirab Tuiamu ¢ OB3 ocymecTBiisieTcs ¢ UCMOIb30BaHUEM CPEICTB 00Y-
YeHHsI 00IIEro U CHEeHalbHOTO Ha3HaYeHUS (IEPCOHAIBHOTO U KOJUIEKTUBHOT'O HCTIOIb30BAHMS).
MarepuanbHO-TEXHUYECKOEe OOecreueHre IMpeayCMaTpUBAeT IPHUCIIOCOOJICHHE ayTIUuTOpPHid K
Hyxzaam jun ¢ OB3.

®dopma npoBeACHUS aTTECTALMM ISl CTYACHTOB-UHBAJINI0B YCTaHABIMBAETCS C YUETOM
WHAMBUAYaAIbHBIX NIcuxouznueckux ocodennocrei. s crynenroB ¢ OB3 mpenycmarpuBaeTcs
noctynHas popMa npeaocTaBICHHs 3aJaHI OLIEHOYHBIX CPEJICTB, & HMEHHO:

- B ICYATHOI UJIU 3JIEKTPOHHOM (hopme (7151 TUI ¢ HApYILICHUSIMU OTIOPHO-IBUTATEILHOTO
amnmnapara);

- B IIeYaTHOM (popMe WM ANIEKTPOHHOU (hopMe ¢ yBEIUYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (7151 JIUL C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHuUs);

- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHUs BCIYX (ISl JIUI[ C HAPYLICHUSIMH 3PEHHUS).

CryneHTaM ¢ MHBAIMIHOCTBIO YBEIMUYMBAETCS BPEMS Ha IMOJArOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. J[J1s1 TAKMX CTYAEHTOB IpeIycMaTpUBaETCs TOCTyHas popMa mpeaocTaBie-
HUS OTBETOB Ha 33JaHUs, @ UMEHHO!

- IMCbMEHHO Ha Oymare win HabopOM OTBETOB Ha KOMITbIOTEpE (15 JIUIL C HAPYIICHUSIMU
cilyxa, peun);

- BEIOOPOM OTBETA M3 BO3MOKHBIX BAPHUAHTOB C UCIIOJIL30BAHUEM YCIIYT acCHCTEHTa (st
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTATEJILHOTO allapara);

- YCTHO (17151 JIUL C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHHOTO arlapara).

[Ipu HeoOxoauMoOCTH 17151 00YYarOIIMUXCS ¢ MHBAIMIHOCTHIO IIPOLIEAYpa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«IlapajuiesibHOE POrPAMMUPOBAHME)

HanpaBneHI/Ie IIOArOTOBKH

09.03.01 MadopmaTrrka U BEIYUCITUTEIbHAS TEXHUKA

Hanpasnennocts (npodunb) obpa-  [IporpamMMHoe obecrieueHUE CPEACTB BBIYHUCIUTENBHOM

30BaTeJIbHON IIPOrPaMMBI

TCXHUKN U aBTOMATU3UPOBAHHBIX CUCTCM

KBanudukarms BEITyCKHUKA

bakanasp

I'oxg nawana moaroroBku (mo yue6- 2020

HOMY IUIaHY)

®dopma 00yueHust 3aouHast popma
TexHonorus oOyueHus TpaauunonHas
Kypc Cemectp TpynoeMKocCTsb, 3.€.

4

7

4

Bua npomexyro4yHoi arre-
cTauuu

OOGecneunBaroiiee moapas3aeiacHne

3auer ¢ OLEeHKOU

Kadenpa «Marematnueckoe obecrieueHrne U IpuMEHEHNE
3BM»_ (ApxuB)
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 1O JUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMH A0CTHKEHUs KOMIIeTeHIN

Ta6mmma 1 — KomneTeHmu 1 MHANKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBaAHHE KOM-
NCTCHI NN

I/IHI[I/IKaTopBI JOCTHIKXCHUA

[Tnanupyemble pe3ynabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccrnoHanbHbIE

OIIK-9 Cnocoben ocBau-
BaTh METOINKH HCIIOIb30Ba-
HUS IPOrPAMMHBIX CPEJICTB
JUTSL PEIICHUST TPAKTHYECKUX
3ajad4.

OIIK-9.1 3HaeT METOIUKHU HC-
M0JIb30BAaHUS POTPAMMHBIX
CPEIICTB JIJIsl PEIICHUSI TIPAKTH-
YECKHX 3aJ1a4

OIIK-9.2 YMeeT UCIIOJIB30BaTh
MIPOTrpaMMHBIE CPEICTBA ISt
pelieHus MPaKTUYECKHUX 3a]1a4
OI1K-9.3 Bnazgeer HaBbIKaMU
HCIIOIb30BaHUSI IIPOTPAMMHBIX
CPEJICTB JIJIsl PEIICHUSI PAKTH-
YEeCKHX 3a1a4

3HaeT OCHOBHBIE apXUTEK-
TYpbI IApAJLJIEIBHBIX CUCTEM,
METOJIMKH UCIOJIb30BaHUS
MPOTrPaMMHBIX CPEACTB AJIs
pelIeHus MPaKTHIEeCKHX 3a-
Jlad C UCTIOJIB30BaHUEM T1a-
palIeNIbHBIX aIrOPUTMOB
YmMeeT ucnonap3oBarh Npo-
rpaMMHBIE Cpe/ICTBA JJIs CO-
31aHUS] IPOTPAMM HCIIONb3Y-
IOIUX Mapaieiu3M
Biianeer nHaBbikamu 1po-
rpaMMUPOBAHUSA JUISI MHOTO-
MIPOILIECCOPHBIX CUCTEM

[IpodeccronanbHbIe

I1K-1 Criocob6en pa3pabatsl-
BaTh KOMITOHEHTHI aria-
PaTHO-TIPOrPaMMHBIX KOM-
TUIEKCOB, CETEBBIX MPHIIO-
KEeHUH 1 0a3 TaHHBIX, UC-
TIOJIB3YSI COBPEMEHHBIE WH-
CTpyMEHTaJIbHbIE CPE/ICTBA
¥ TEXHOJOTHU TPOTPaMMHU-
pOBaHUs

[IK-1.1 3HaeT METOANKHU U TEX-
HOJIOTUH Pa3pabOTKH KOMIIO-
HEHTOB aIllapaTHO-MPOrpaMM-
HBIX KOMIUIEKCOB, CETEBBIX
MPUJIOKEHUHN U 0a3 TaHHBIX Ha
OCHOBE HCIOJIb30BaHUs COBpE-
MEHHBIX HHCTPYMEHTAJIbHbIX
CPEICTB U TEXHOJIOTUI MPO-
TPaMMHUPOBAHUS

[TK-1.2 Ymeer BecTu paspa-
0OO0TKY KOMIIOHEHTOB ara-
pPaTHO-CETEBBIX KOMITJIEKCOB,
CETEBBIX MPUIIOKEHUH U 06a3
JTAHHBIX

IIK-1.3 Bnaneetr HaBLIKaMU
pa3pabOTKH KOMITOHEHTOB afl-
MapaTHO-MPOTPAMMHBIX KOM-
IIJIEKCOB, CETEBBIX MPUIIOKEHHUIN
1 6a3 TaHHBIX C HCIOIbh30Ba-
HUEM COBPEMEHHBIX HHCTPY-
MEHTAJIbHBIX CPEJICTB U TEXHO-
JIOTUH MPOTPaMMHUPOBAHUS

3HaeT METOJUKH U TEXHOJIO-
MM pa3paboTKU KOMIIOHEH-
TOB aNmnapaTHO-IIPOrpaMM-
HBIX KOMIUIEKCOB, CETEBBIX
IIPWJIOKEHUN Ha OCHOBE HC-
M10JIb30BAHUS COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX CPEICTB
Y TEXHOJIOTHI IpOrpaMMHPO-
BaHUs

YmMmeet BecTH pazpaboTKy
KOMIIOHEHTOB allapaTHO-ce-
TEBBIX KOMIIJIEKCOB, CETEBBIX
MIPUIIOKEHUN.

Bnaneer naBbikamu paspa-
OOTKM KOMITOHEHTOB amma-
PaTHO-IIPOrPaMMHBIX KOM-
IIJIEKCOB, CETEBBIX IIPUIIOKE-
HUUW C UCIIOJIB30BAHUEM CO-
BPEMEHHBIX HHCTPYMEHTAJIb-
HBIX CPEJCTB U TEXHOJOTUI
IIPOrPaMMHUPOBAHMUS

Tabmuua 2 — [Naciopt ¢oHa OIIEHOYHBIX CPEICTB
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KourpoJsmpye- Koa xkonTposu-
POTHpY A KO p HaumeHoBaHue
Mble pyeMoii komIie-
OLIEHOYHOI 0 IToxka3aTenu oeHKH
pa3naeJibl (TeMbl) TeHIUHU CDeICTEA
AU CHUIINHbI (WJIM ee 4YacTH) P
Temal- JlaGopaTtopHnas padora 1 | Ucnons3yeT 3HaHue ap-
CucTeMbl  Tapai- XUTEKTYpbl MHOTOIIPO-
NeIEHOM oGpa- LECCOPHBIX  BBIUUCIIH-

OOTKM [JaHHBIX U
apXUTEKTypa TpO-
IIECCOPOB

OIIK-9, IK-1

TEIBHBIX CHUCTEM TIPH
paszpabotke I10. Ymeer
OIICHUBATh TIPOU3BO/IH-
TEJIBHOCTh, HCIOJB3YS
3aKOH Amjaia.

Tema2-ITapan-
JIeJIbHOE BBINIOJIHE-
HUE [IPOLIECCOB

OIIK-9, IK-1

JlaGopaTtophast padora 1

[Ipumenser  GyHKIUH
WInAPIl nns cospanus
napajuiebHBIX MpOoIeC-
COB M pabOTHI C HHUMH.
YMeeT  HCIONb30BaTh
O00BEKThl CHHXPOHH-3a-
nuu s oOMeHa JaH-
HBIMH MEXIYy IpOIIeC-
camu.

Tema3-3arpy3ka u
BBIIIOJIHEHUE  TIa-
paJuIeIbHBIX MOTO-
KOB

OIIK-9, IK-1

JlaGopartopHnast pabota 2

[Tpumensier  QyHKINH
WInAPIl mnsa co3panust
napajuIeIbHBIX TOTOKOB
U paboOTBl C HHUMH.
VYMmeer pazpabaThiBaTh
MHOTOIIOTOYHBIE  TIPO-
rpaMMbl Ha si3bike C++.

Tema4-PazpaboTtka
MHOTOTIOTOYHBIX
porpaMmm

OIIK-9, IK-1

JlaGopatopHas paboTta 2

Ymeer mpeoOpa3oBbI-
BaTbh PEKYpPCUBHBIE M1O/1-
IIPOrpaMMBbl B MHOTOIIO-
TOYHBbIE  MPUIIOKEHUS.
VYmeer pa3pabarbiBaTh
nporpamMmmel Ha C++ ¢
UCIIOJIb30BAHUEM MHO-
TOMOTOYHOIO  METOoj1a
CABauBaHUs U MHOIOIIO-
TOYHOI'0O METOJA BETBEH
U TPaHUIL.

Tema5-Cemadopsl
U COOBITUSA

OIIK-9, IK-1

PT'P

YMeer NpuUMEHATH ai-
roputMel  Jlekkepa
[Terepcona nns pere-
HUS 3a7]ady CUHXPOHH-
3alMu. YMEeT MpHuMe-
HATH ceMadopsl I pe-
IICHUS 3a/1a41 CepHalIH-
3anuu. YMeer paspada-
TBIBATh ~ MHOTOIOTOY-
HbIC MIPUIIOKEHHUS C UC-
MOJIb30BaHUEM  COOBI-
THIA.
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Temab- JlaGopatopnast pabota 3 | YMeeT  HCIOIB30BaThH
Ceru Iletpu u ux cetu Ilerpu m BoOmHO-
npumenenue. Boj- BbI€ CUCTEMBI JIJIS1 MOJIe-
HOBBIE CHCTEMEL JUpoBaHus paboThl ma-
paJlJIeNIbHBIX MPOTpamMM.

OIIK-9, IIK-1 Biageer HaBBIKAMH Pas3-

pabOTKK MHOTOIOTOY-
HBIX TIPOTPaMM, MpUMe-
HssE ceMadopbl U COOBI-
TS JUIS CHUHXPOHH3a-
1M pabOTHI MOTOKOB.

2 MeTtoauyecKue MaTepuabl, ONpeaesioie Npoueaypbl OeHMBAHNS 3HAHUIA,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yloiue npouecc popmMupoBa-
HUSI KOMIIETeHIH

Metoanyeckre MaTepualbl, ONpPEACIISIONIMe MPOIEIyphl OIICHUBAHUS 3HAHUH, YMCHUH,
HABBIKOB W (WJIH) OIBITA JACSATEILHOCTH, MMPEICTABICHBI B BUJIE TEXHOJIOTHYCCKON KapThl JUCIIH-
IJIMHBI (Tabiwmma 3).

Tabmuna 3 — TexHonormyeckas KapTa

Haunme-
Hoanue |Cpoxkm |Ilkan
OIICHOY- | BBLI- |a olle- Kpurepun
HOT'0 1noJ- |HUBa- OLICHHBAHUS
cpel- |HeHHsI | HHA
CTBa
CenpMoil cemecTp
Ilpomercymounan ammecmayus 6 ghopme 3auema c OUYeHKOU
1. | Tecr 3-as 4 4 — mpaBUJIbHBIE OTBETHI HA BCE BOMPOCA, 3- MpaBUIIbHBIE
He- 0ayia | OTBETHI Ha TPU BOIIPOCA, 2- MPABUJIHHBIE OTBETHI Ha JIBA BO-
JI(SIE npoca, 1 — npaBUJIbHBIN OTBET HA OAWH Bompoc, 0 - Bce OT-
BEThI HEMPaBWIbHBIE
2. | Jlabopa- | 3-as 16 16—naboparopHast paboTa BBINOJIHEHA MOJHOCTBIO, Ipa-
TOpHast He- 0an- | BIJIbHO, CBOEBPEMEHHO, IaHBI TIOJIHBIE OTBETHI Ha JIOTTOJTHH-
paGoral |/A€is | JIOB TEJIbHBIE BOTIPOCKHI BO BPEMSI 3aIIUTHI Pa0OTHI, CTYJICHT MO-
Ka3aa1 OmauyHvle 81a0eHUs HagblKamu NapaulebHo20 npo-
2DAMMUDOBAHUS, OMYem BbINOJHEH AKKVDAMHO U 8 COOM-
semcmeuu ¢ npedvssisiemvimu mpebosanusmu, 10—madopa-
TOpPHAasi pPabOTa BHITIOJHEHA C 3aMEUaHHUsIMH, CTYACHT TOKA-
3a1 xopouiee 81adeHue HagblKamu NApaulelbHO20 NPOSPam-
MUuposanus, He BBIIEP)KaHbl CPOKU BBINOJHEHHUS palOOThI,
JIaHBI HEMIOJHBIE OTBETHI HA JIOMTOJHUTEIHHBIE BOIIPOCH BO
BpeMsI 3allIUThI PA0OTHI, 5- CTYJCHT BBITOIHII paboTy ¢ Cy-
IIECTBEHHBIMH HETOYHOCTSAMH, HE COOJIO/IEHBI CPOKH BBI-
MOJTHEHUS paboThl, CTYJACHT MOKa3ajl VIOBIETBOPUTEIHHOE
BJIQJICHUE HABBIKAMH NAPALIENIbHOZ0 NPOSPAMMUPOBAHUS,
0- 3ama”ue HE BBIIOIIHEHO.
3. | Tect S-an |4 4 — mpaBUJIbHBIE OTBETHI HA BCE BOMPOCA, 3- MpaBUIbHBIC
He- Oayia | OTBETHI Ha TPU BOIIPOCaA, 2- MPAaBUJIbHBIE OTBETHI Ha JIBA BO-
I(SIE: npoca, | — npaBWIBHBIN OTBET HA OAUH Bompoc, 0 - Bce oT-
BETh! HENPaBUWJIbHbIE
4. | Jlabopa- | 5-as 14 14—naboparopHasi paboTa BBINOJIHEHA MOJHOCTHIO, Ipa-
TOpHast He- 06an- | BHJIBHO, CBOEBPEMEHHO, IaHBI IIOJIHbIE OTBETHI HA JIOMIOJTHH-
pabora 2 | A€ | JIOB
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Haume-

HOBaHHE

OIlEHOY-
HOIO
cpen-
cTBa

Cpoxu
BbI-
1oJi-

HEHUA

M kan

a one-

HHUBa-
HUSA

Kpurepun
OlLICHUBAHMS

TEJIbHBIC BOTIPOCKHI BO BPEMsI 3allIUTHI PA0OTHI, CTYICHT TO-
Ka3an OmauyHvle 81a0eHUs HagblKamu NapauiebHo20 npo-
2DAMMUDOBAHUSA, OMYem BbINOJHEH AKKVDAMHO U 8 COOM-
semcmeuu ¢ npedvasIsieMblMu mpebosanusamu, 8—madopa-
TOpPHAasi pPabOTa BHIMIOJIHEHA C 3aMEUaHUSMH, CTYACHT TOKA-
3a/1 Xopouiee 81a0eHue HagblKamMu NapaiiebHo20 Npocpam-
MUpoBaHusi, He BBIIEPKAHBI CPOKU BBHITIOJHEHHS paOOTHI,
JIaHbI HETIOJHBIC OTBETHI HA JIOMOJHUTEIBHBIE BOIIPOCHI BO
BpeMsI 3allIUThI PA0OTHI, 4- CTYJCHT BBIITOJIHWI paboTYy C Cy-
IICCTBCHHBIMU HETOYHOCTSIMH, HE COOJIOJICHBI CPOKH BBI-
MIOJIHEHUST pa0OThI, CTYJACHT MOKAa3aJl YIOBICTBOPUTEIBHOE
BJIQJICHUE HABBIKAMH NAPALIEIbHOZ0 NPOSPAMMUPOSAHUSL,
0- 3a/1aHuE HE BBIIOJIHEHO.

Tect

9-as

Jest

Oaiua

4 — npaBUJIbHBIE OTBETHI HAa BCE BOIPOCA, 3- MPaBUIIbHbBIE
OTBETHI Ha TPU BOIIPOCA, 2- PAaBUIIbHBIE OTBETHI HA JIBA BO-
npoca, | — npaBuIbHBIN OTBET Ha OAUH Bompoc, O - Bce OT-
BEThI HETIPaBUJIbHbBIE

PI'P

9-as
He-
nens

28
Oai-
JIOB

28— PI'P BeImONHEHA TOJHOCTHIO, TPABUIBHO, CBOEBpE-
MEHHO, JIaHbl IOJIHBIE OTBETHl HA JONOJHHUTEIbHBIE BO-
IIPOCHI BO BPEMSI 3alIUTHI PAOOTHI, CTYICHT TIOKA3A OMIUY-
Hble YMeHUs pa3padomKu MHO2ONOMOYHBIX NPULOHCEHULL U
811A0€HUs HABLIKAMU NAPATNENbHO20 NPO2PAMMUDOBAHUS,
omuem 6bINOIHEH AKKVDAMHO U 8 COOMEEMCMBUU C NPedb-
saensemoimu mpedoosanusamu, 16 — PI'P BeimosnHeHa ¢ 3ame-
YaHUSAMH, CTYICHT IOKA3all Xopouiee YMeHUs. pa3pabomku
MHO20NOMOYHBIX NPUNONCEHUU U  6IAOEHUsS. HABLIKAMU NA-
PANIENbHO20 NPOSPAMMUPOSAHUs, HO HE BBIIEPIKaHbI CPOKH
BBINOJIHEHUS PA0OTHI, JaHbI HETIOJIHbIE OTBETHI Ha JOIOIHU-
TEJIbHBIE BOIPOCHI BO BpeMsl 3aIUTHl paboThl, /- CTYAEHT
BBITTOJIHWI paboTy C CYIIECTBEHHBIMH HETOYHOCTSIMH, HE
COOJTFOJICHBI CPOKH BBITIOTHEHUS! PAOOTHI, CTYICHT ITOKa3al
VIIOBJIETBOPUTEIBHOE VMeHUs pa3pabomku MHO20NOMOY-
HbIX NPUTONHCEHUL U  BNAOEHUS HABLIKAMU NAPATIENbHO2O
npocpammuposanus, 0- 3a1aHre He BHIIOTHEHO.

Tect

12-as
He-
e

Oasuia

4 — npaBUJIbHBIE OTBETHI HAa BCE BOIPOCA, 3- MPaBUIIbHbBIE
OTBETHI Ha TPU BOIIPOCA, 2- IPAaBUIILHBIE OTBETHI HA JIBA BO-
mmpoca, | — npaBuIIBHBIN OTBET HAa OAMH BoImpoc, 0 - Bce oT-
BEThI HENIPaBUJIbHbBIE

JIaGopa-
TOpHAas
pabora 3

12-as
He-
e

26

JIOB

26— PI'P BhIIOMHEHA TOJHOCTHIO, MPABHUIBHO, CBOEBpE-
MEHHO, JaHbl IMOJIHBIE OTBETHI HA JOMOJHHUTEIbHBIE BO-
IIPOCHI BO BPEMSI 3aIIUTHI PA0OTHI, CTYICHT TOKA3AL OMIUY-
Hble YMeHUs pa3padomKu MHO2ONOMOYHBIX NPULONCEHULL U
8NIAOCHUsL HABBIKAMU NAPATLIEIbHO20 NPOSDAMMUDOBAHUSL,
omuem 6bINOJHEH AKKVDAMHO U 6 COOMBEMCMBUL C NPedb-
saensiemoimu mpebosanusmu, 17 — PI'P BeimonHeHa ¢ 3ame-
YaHUSIMHU, CTYICHT IOKA3al Xopouiee YMeHUus paspabomku
MHO2ONOMOYHBIX NPUTIONCEHUL U  BIIAOCHUS. HABIKAMU NA-
PALLENbHO20 NPOSPAMMUPOSAHUS, HO HE BBIICPKAHBI CPOKU
BBIMOJIHEHUS PA0OTHI, TAHBI HETIOJIHBIC OTBETHI Ha JIOTIOJTHHU-
TEJIbHBIC BOTPOCHI BO BpPEMs 3aIlUThI pabOThI, 8- CTYACHT
BBIMOJHKUI pabOTy C CYIIECTBEHHBIMH HETOYHOCTSIMU, HE
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Haunme-
HoBaHue |Cpoxu |HIkan
OLIEHOY- | BbI- |a ome- Kpurepun
HOT'O noj- |HUBAa- OLIEHUBAHUS
cpel- |HeHHsl | HHA
cTBa
COOJIIOICHBI CPOKH BBIMIOJIHEHHS Pa0OTHI, CTYIACHT MOKa3al
VIIOBIICTBOPUTEIBHOE VMeHUs pa3pabdomKu MHO2ONOMOY-
HbIX NPUNOJICEHUL U  1A0EHUs HABLIKAMU NAPAIeNbHO20
npozpammuposarusi, 0- 3a1aHue HE BBIITOJIHEHO.
HUTOI'O: 100 -
Oaa
Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 10 JTHCHUILINHE:
0 — 64 % oT MakCUMaJIbHO BO3MOXHOM CyMMBI 0AJUIOB — «HEYIOBJIETBOPUTEIHEHOY» (ne-
JIOCTATOYHBIM YpOBEHbB JJIsl TEKYILEH aTTeCTalluy MO0 JUCLUILIUHE);
65 — 74 % OT MakCUMalIbHO BO3MOXHOW CYMMBI OAJIJIOB — «YAOBIETBOPUTEIHHOY» (mmo-
POrOBBIN (MUHUMAJIbHBIIN) YPOBEHB);
75 — 84 % oT MakCHMaJIbHO BO3MOKHON CYMMBbI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHb);
85— 100 % ot MakcUManbHO BO3MOXHOW CYMMBI 0AJJIOB — «OTJIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHD)

3amaHus I TEKyero KOHTPOoJIA

JlaGopaTopHnas padora 1
«IIporpaMMupoBaHue NapaLIeJbHbIX BBIYNCIUTEIbHBIX POLECCOB)
3aganue. Pazpaborath  mporpaMmy, — 3alyCKalIIyl0  HapauieIbHO
paboTatoie mpoiecchl. [lepBblid mpollecC BBIBOAUT Tpaduyeckue OOBEKTHI
COTJIACHO BapuaHTy (MPSAMOYTOJIbHUKH) B JIEBOE OKHO, a BTOPOW BBIBOJIUT
rpaduyueckue 0OBEKTHI COTIAaCHO BAPUAHTY (TPEYTrOJIbHUKHK) B TPABOE OKHO.

BapuanTel 3aanuii npuBeeHbI B TAOIHILIE 7.

IHosacnenue. O61aCTh BIBOJIA COCTOUT U3 IBYX OKOH: BEPXHETO U HUYKHETO B
HEYETHBIX BapyaHTaX WK JIEBOTO U ITPABOT0 B YETHBIX BapuaHTax. Kaxkplil rporiecc
BBIBOJUT B CBOE OKHO (PUTYpHI 3a/IaHHOTO BHJIA, Y KOTOPBIX CIIy4yailHO U3MEHSIOTCS
LIBET, pa3MephI U MOJIOKEHUE.

Hanpumep, B Bapuanre 15, mpoueccsl BBIBOJASAT FeOMETpHUUEcKUe (UTyphbl B
BEpXHEE W HW)XKHEE OKHA, MOCKOJIbKY 15 — HewerHoe umcno. IlepBwii mpouecc
BBIBOJAUT B BEPXHEE OKHO 3aKpall€HHble Kpyru. BTopoil mpolecc BBIBOAWUT B
HUKHEE OKHO OTPE3KH, Y KOTOPBIX U3MEHSIOTCS KOOPAUHATHI KOHIOB.

Tabmuia 7 — BapuanTtel 3amanuii
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JleBoe OKHO
. Hpamoyroi Ox HOCTb OTpe3ok 3axpamen- zf;; ﬁalfl{l;gf{

Ilpasoe HUK Py ™ HBIH KpyT P
0K YTOJIBHUK
[Ipsamoyro- ) 1 3 5 7
JILHUK
Oxpyxctio- 2 i 9 11 13
CTh

OTtpe3oxk 4 6 - 15 17
3akpailleH- 8 10 12 ) 19
HBIN KpYr
3akpaiieH-
HBII TIpsIMO- 14 16 18 20 -
YTOJIBHUK

Chiniiiie 21 22 23 24 25

JlabopaTophasi pabora 2
«MeToabl pacnapaLieJIMBAHUS PEKYPCUBHBIX MOANPOTPaAMM))

3ananue . PazpaboTath mporpamMmy, penaroiryro JaHHYIO 337a4y ¢ TOMOIIBIO
pexypcuBHOM ¢yHKIuU. [IpeobpazoBaTh 3Ty QPYHKIMIO U TJIABHYIO IIPOrpaMmy B
MHOTOIIOTOYHYIO TporpamMmy. [1oTokoBbI€ (DYHKIIMH BBITTOJHSIIOTCS CO CITydaHON
3a7€PKKOM.
Bapuanmu 3a0anui
. . n (_1)k X2k+1
1. Beruucnenue 3HAYEHMH MHOTOUIEHA Sin(X)~» ~——— O CXeMe
& (2k +1)!
['opHepa MeTo10M CIBavBaHMS.
2. Tlepebop mocienoBaTeabHOCTEHN 1ENbIX ynces 0< x; < X3 <...< X, <n MpHU

3aJJaHHBIX m U n.
n k 2k
o D" x
3. Brruucnenue 3HaueHWid MHOrowieHa cos(x)~1+ Z— IO CXEeMe
P (2k)!
['opHepa meToioM cBavBaHUS.
4. Tlepebop MMOCJIEIOBATEIILHOCTEHN LEJIbIX qucen (X15X2 5005 X)),

HaXOJAMUXCS B Auamna3oHe 0< x; <n ¥ MOMapHO HE PABHBIX MEXKIY COOOM.
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n k+1

o X
5. Boluncienue 3HaueHuil MHOrowieHa In(l+x)~ ). (- 1
+
k=0

IO CXEMCE

['opHepa MeTOI0M clIBavBaHUS.
6. Ilepebop  HeyObIBalOIIMX  TOCIEAOBATEIBHOCTEH  IENBIX  YHUCEN
0<xy<x3<..8Xx, <n IpHU33JaHHLIX m 4 n.
n 2k
7. Brrunciienue 3HadueHWW MHOrowiIeHa ch(x) = Z 2!
k=0\"")

o cxeme ['opnHepa

MCTOJOM CABaNBaHMII.

8. Ilepebop paccTaHOBOK BOCHMH (pep3eii, He YTPOKAIOIINX IPYT IPYTY.
n 2k+1
9. BrwruncieHue 3HaYCHUH MHOTOWICHA sh(x) = Z ——— 110 cxeme ['opHepa
S (2K +1)!
METOJ/IOM C/IBaUBaHUSI.
10. IlepeGop mocnenaoBaTenbHOCTEH, cocTosIMX U3 OykB A,B ucC, He
CoJIep KaIlUX CMEXHBIX UACHTUYHBIX MOATEKCTOB U UMEIOIINX 3aJaHHYIO IJIUHY n
n k-1 _k
o D" x

11. BoluucieHue 3HaYe€HUW MHOTOYJICHA ZT
k=1 -

no cxeme ['opHepa

METOJIOM CIBAUBAHUS.

12. TlepebGop pa3MeHOB MOHETaMU 33JJaHHON CyMMBI JICHET.

13. Bbluucnenue 3HA4YEHWH x,, 3aJaHHBIX C TOMOIIBIO PEKYPPEHTHBIX
COOTHOIIIECHUN Xy =a, X, =hx,_1+(n+ 1)2, METOJIOM CBauWBaHUs.

14. OOmeHHas mopaspsiiHasi COPTUPOBKA.

15. Beruucienue 3HA4YEHUN Xx,, 3aJaHHBIX C TIOMOIIBIO PEKYPPEHTHBIX
COOTHOMLICHUH Xy =a, X, =n>x,_; +n+1, METOIOM CIBAUBAHUS.

16. IlepebGop Bcex MOCAEAOBATENIBHOCTEH IEBIX YUCET (X X]seers Xp—1) s
HaxOoSIINXCs B Auana3one 0< x; <n.

17. Beruucienue 3HAYEHUN Xx,, 3aJaHHBIX C TIOMOIIBIO PEKYPPEHTHBIX

o X, _ 1
COOTHOIIECHUH x¢ =a, x, =—-"=14 - METOJIOM CIABAUBAHUS.
n n+

18. 3akpacka BepiuH rpada.

19. Bbluucnenwe 3Ha4eHW x,, 3aJaHHBIX C TOMOIIBIO PEKYPPEHTHBIX

o X, _ 1
COOTHOILICHUU Xop =4, X, = n—1 + —, METOOOM CABaWBaHMUA.

n2 n

20. Tlepebop Bcex MOJAMHOXKECTB KOHEYHOTO MHOKECTBA.
21. Brluncnenue 3HAYCHUH x,, 3aJaHHBIX C TOMOINBID PEKYPPEHTHBIX

Yn-1 1 METO
=, JIOM CIBavWBaHUI.

COOTHOILIECHUN Xg =a, X, =
n’ n

22. IlepebGop Bcex mociaenoBaTENbHOCTEHN HENbIX yncen 0< xy < x; <.<x,,,
JUTSE KOTOPBIX X7 + X3 + .+ X, =n. UHcCTa m W n 3a1aHBI.
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23. Boluncnenue 3HaUYe€HUH x,, 33JaHHBIX C TOMOILNBIO PEKYPPEHTHBIX
Xn-1
2

(n” +1)

24. TlepeGop Bcex  MOCIEAOBATEIBHOCTEH  MOJIOKUTEIBHBIX  UYHCEN

(X15X3 500y X2,), YHOBIETBOPAIOIINX HEPABEHCTBAM Xj < X3 >X3<X4>..<Xp, U

COOTHOIIICHUH Xg=a, X, = +n, MCTOJOM CABAHMBAaHHA.

PAaBEHCTBAM X + X3 + ...+ X3, =m . Uncraa N 1 M 3a1aHbI.
25. Boluncnenue 3HauYe€HUW x,, 33JaHHBIX C TOMOIIBIO PEKYPPEHTHBIX
o X, _
COOTHOIIEHUN Xy =a, x,, = 2”—1+ n, METOJOM CJBaHBaHMSII.
n“—n+1

PacueTrHo-rpaguueckasi padora
«Pemenust npo0JieMbl CepUATH3ANNH C TOMOIIbIO ceMa(OpoOB»

3amanue. Pa3paboTaTth MHOTOMOTOYHYIO MPOTPAMMYy JJIS BBIYUCICHUS
3aJJaHHOTO JIOTMYECKOTO BBIPAXKEHHUSI, COCTOALIETO U3 NOPa3psAIHBIX OIEpaluid,
apuU(PMETUYECKOTO BBIPAKECHUS WM MPUOJMIKEHHOTO 3HAYECHHUs] HWHTErpana.
Henocraromue naHHble MOXXHO BBOJMTH C IIOMOIIBID TI€HEPATOPA CIIyYaWHBIX
quced.

[IporpamMmma noskHA 3amyckaTh N MOTOKOB. [lapanienbHble BBIYHCICHUS B
MOTOKAX MPOU3BOJATCS C HEOOJIBIIUMHU CITyYalHBIMU 3aE€PIKKAMH.

[IpoBepUTh PE3yAbTAT BEIYUCIIEHHUS C TIOMOIIBIO MTOAIPOrPaAMMBI, COCTOSILEH
U3 OJJTHOTO LHKJIA.

Bapuanmot 3a0anuii

1 ((lo +b0)(a1 +b1 )...(a,,_l +bn—1) .

2. ag&byvay &bv..va,_ &b, 1.
3. sin(ag)+sin(@y)+...+sin(@,_1).
4

T n-1
) V4 . [ 7k
_[sm( X )dx = —Zsm(—].
2 N i n
min(aO +b0,a1 + bl geeeslpy_1 + bn—l) .
aobo + albl +..+ an_lbn_l .

5

6.

1. (aO Vb())&(al vbl)&...&(an_l Vbn—l)'
8. arctg(ag)+arctg(ay)+...+arctg(a,_q).

9

a n-1
. _[ arctg ( x )dx ~ EZarctg (@] .
’ n& n
10. max(ao —b0,a1 _bl geees @y 1 _bn—l)'

11. (ag —bo)(ay —by)-(ap_1 —by_1).
12. (—|a0 vbo)&(—|a1 Vbl)&"'&(_'an—l Vbn—l)'
13. cos(ag)+cos(ay)+...+cos(a,_1).



17.
18.

19.
20.

21,

22,
23.

24,

£ e ayd (ka]z
_[e dx=—) exp|—| — | |-
d n&s n
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max(a,bg )+ max(ay,by) +...+ max(a,,_1,b,_1).

n—1
Y D¥ab, .
k=0

max(min(a,bq), min(ay,by ),....min(a,_1,b,_1)).

exp(—a%) + exp(—alz) + ..t exp(—a,%_l) :

a n-1
_[cos( X )dx = EZCOS[%) .
’ n& n

min(a0b0 ,a1b1 ,...,a,,_lbn_l) .

n—1
3 (0¥ (ay +by).
k=0

n—1 k

e = Z(—l) F,rﬂe -1<x<1.

k=0

max(sin(a),sin(ay ),...,sin(@, _1)).

a n-1 4
jox zez[u[“(%) ]]
o 1L+ X § s n

25.&(x) = Zkis,r,ue 1<s<oo.

k=1

JlabopaTtopHnasi pa6ora 3
«ITocTpoenne u MPOrpaMMHPOBAHHE BOJIHOBBIX CHCTEM
¢ nomouubio cereit Ierpm»

3amanue. Pazpaborats mporpamMmy, KOTOpas, COTJIaCHO BapUaHTY, 3arpyKaeT
ITIOTOKH, peaIU3yIoLIe BOJIHOBYIO cucrtemy. [Ipusectu cete IleTpu 3101 BOIHOBOM
CHUCTEMBI.

Bapuanmut 3a0anuii

O N AR LWNE

x, =sin(u, +v,),

x, =cos(u, —v,),

Xy = Uy *(sin,) +c05(v,,),
x, =exp(sin(,)),

X, =cos(u, *v,),

Xy =SinG, *v,),

Xy =exp(u, ) *cos(vy, ),

X, =sin(u,)*exp(v,),

Yn = exp(u, ) *cos(v,).
Yn =sin(u, ) *exp(v,,).
Vn =sin(exp,)).

Y =sin(u, *v,).

Y =cos(exp(v,)+u,).
Y, =exp(sin@,, +v,)).
Yn =cos(u, —v,).

Y, =sin(cos(v,,)).
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9. x, =cos(sin(u, +v,)), Y =sin(,, +v,).

10.x,, =u,, *v, +sin@,)), ¥y, =cos(sin(cos(v,,))).

11. x,, = exp(cos(u,,)), ¥, =(sin(u,,)+cos(v,)) *exp(v,).
12. x,, =sin(u, *v,), VY =exp(sin@,, +v,)).

13. x,, =cos(u,, —v,), ¥, =exp(cos(u, +v,)).

14. x,, =sin(cos(u,,)), ¥y, =exp(sin(,,)+sin(,)).
15. x,, =sin(u,,) *exp(v,,), Y =cos(u,, —v,).

16. x,, =sin(exp(u,,)), Y =uy, *(sin(,)+cos(v,)).
17. x,, =cos(u, *v,), Y, =exp(cos(v,,)).

18. x,, = cos(exp(u,,)+v,), VY =sinu, *v,).

19. x,, = exp(cos(u,, +v,,)), YV =sin(,, *v,).

20. x,, =cos(u,, —v,,), VY =expu,)*cos(v,).

21. x,, =sin(sin@,,)), ¥, =sin, ) *exp(v,).

22. x, =sin(u, +v,), ¥, =cos(sin(u,, +v,)).

23. x,, =sin(cos(sin(u,))), Yy = Uy, *v, +cos(v,).

24. x,, = (sin(u,, ) +cos(v,,)) *exp(u,), y, =exp(cos(v,,)).

25. x,, =exp(cos(u, +v,)), Y =cos(u, *v,).

IIpuMepHas cTpyKTypa OMJIETOB TECTHPOBAHUS

TecT «HporpaManOBaHne nmapajajeJbHbIX BBIMTUC/IUTECIbHBIX ITPOIECCOB»

Bomnpoc 1. YcTaHOBUTH COOTBETCTBUE MEXKIY 3aKOHAMU MOBBILIEHUS IIPOU3-
BOJIUTEILHOCTH BBIUMUCIUTEIHLHONW CUCTEMBI M X OTIMCAHUSMHU.

3axonwi: 1) 3akoH Mypa; 2) 3akoH ['poia; 3) runoreza Munckoro; 4) 3akoH
Awmpnana.

Onucanua: 1) ecinu 1075 TOCIEI0BATENBHO BBITOJIHSAIOMUXCS B IPOTpaMMe
paBHa f, TO yckopeHue mapayienTbHOTO BBIYUCICHHS 3TOW MPOTPaMMBI HE TPEBbI-
maet 1/f;

2) B mapaJijIesIbHOM cUCTEME ¢ N MPOIECCOpPaMHU, MPOU3BOAUTEIBHOCTD Ka-
JIOTO U3 KOTOPBIX paBHA €IMHUILIE, O0IIasi MTPOU3BOAUTEILHOCTD PACTET KakK Iogzn ;

3) MPOM3BOAUTENBHOCTh OJHOTO MPOIECCOpa YBEIUYMBAETCS MPOMOPIIHO-
HAJIbHO KBaJIPaTy €ro CTOMMOCTH;

4) KOJUYECTBO TPAH3UCTOPOB HA KPHUCTAIIE MPOIIECCOpa U MPOU3BOIUTEIb-
HOCTB MPOLIECCOpa yABAUBACTCS KaXK/bIE MTOJITOPA T0/1a.

Bomnpoc 2. YcTaHOBUTH COOTBETCTBHE MEKAY (DYHKIIUIMH KJIaCCaMHU KJIaCCH-
¢bukanun PruHHA ¥ IPUMEPAMH BBIYHCIATEIBHBIX CHCTEM, MMPHHAIEKAIIAM K
ITUM KJIaccam.

@yuxkyuu: 1) SISD; 2) SIMD); 3) MISD; 4) MIMD ¢ nokanbHOM MaMsThiO,
MIMD c¢ o01mieit mamMsThIO.
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Hasnauenue: 1) cumMmeTpudHas MylbTuIpoueccoptas cuctema SMP;

2) cucteMa ¢ MacCoBbIM napauienusmom MPP;

3) KOHBelepHas CUCTEMA,

4) MaTpUYHBINA TTPOIECCOP;

5) OOBIUHBIN KOMIIBIOTED.

Bonpoc 3. YcraHoButh cooTBercTBUe Mexay pynkiusamu Windows APl u
WX Ha3HAYCHUEM.

@yuxyuu: 1) CreateProcess();

2) CreateThread();

3) TerminateProcess();

4) TerminateThread().

Hasnauenue: 1) npuHyIuTEIBHOE 3aBEPIICHNE TTOTOKA,

2) IpUHYIUTEIILHOE 3aBEPIICHUE MPOIECCa;

3) 3arpy3ka MoToKa;

4) 3arpy3ka mnpoiiecca.

Bonpoc 4. Kakoe paciipenne uMeeT 3arpy>kaeMblii poiecc:

BapuaHTtbl oTBeTA:

1. exe; 2. dll;

2. cpp; 4, com.

TecT «MCTO}]LI pacnapajajc/JIiBaHUA PEKYPCUBHBIX IMMOANIPOTrpaMmmM»

Bonpoc 1. Kako#i u3 npuBeIeHHBIX HUXE MPOTOTUTIOB (DYHKIIUU 3arpyskae-
MOT'0 TTIOTOKA OMMCaH BEPHO?

Bapuanrtsl oTBeTA:

1) DWORD WINAPI thr(LPVOID p);

2) int thr(void *p);

3) int thr(int a, int b);

4) DWORD WINAPI thr(int a).

Bonpoc 2. KakuMm 06pa3om nepeaaroTcs apryMeHThl OAIPOrpaMMBbl 3arpy-
’KaeMoro noToka?

Bapuantbl oTBeTa:

1) ompenensoT CTPYKTYpY, COCTOSIIYIO M3 apryMEHTOB MOJIIPOTPaMMbI U
nepenaoT 3TU aprYMEHTHI C IOMOUIBIO YKa3aTelsd Ha CTPYKTYPY;

2) Kak apryMEHTbl OOBIYHOH MOANPOTPAMMBI;

3) ompenensifoT CTPYKTYpPY, COCTOSIIYIO U3 apryMEHTOB MOANPOrpaMMbl U
NepeNaloT 3Ty CTPYKTYPY KaK apryMEHT MOJMPOrpaMMbl MOTOKA;

4) MCTOJNB3YIOT JOTIOJIHUTEIIBHBIC CPEACTBA ONICPAIIMOHON CUCTEMBI.

Bonpoc 3. Kakum o0pa3om pacrnapasieanBaeTcsi BHIYUCICHUE aCCOLIMATHB-
HOM ONepanuy HaJl IEMEHTaMHU MacCHBa.
BapuanTsbl oTBeTa:



1)

2)

3)
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ONPENEIIIETCS PEKYPCUBHASA IMOANPOTrPaMMa, BBIYHUCIIAIONIAS PE3YyJIbTAT
oIeparnuy Haj 3JIEMEHTaMHA MACCUBA, 3aTEM PEKYPCUBHBIE BBI3OBBI B I10]1-
[IpOrpaMMe 3aMEHSAIOTCS Ha 3arpy3Ky IIOTOKA IOANPOIPAMMEBI, B ITIaBHOU
porpaMMme NoJAIporpaMMa BeI3bIBaeTCs 0€3 3arpy3KH IOTOKA;
OIPENEIIACTC PEKYpPCUBHAsA IMOAIPOrpaMMa, BBIYHUCIIAIONIAS pPE3yJIbTar
oIeparuy Haj 3JIEMEHTaMHA MACCUBA, 3aTEM PEKYPCUBHBIE BBI3OBBI B I10]1-
[IporpaMMe M B IVIaBHOM IPOTrpaMMe 3aMEHSAIOTCA Ha 3arpys3Ky I1OTOKa
ITOAIIPOTPaMMBI;

ONPENEIIIETCS PEKYPCUBHASA IMOAIPOTrpaMMa, BBIYHCIIIONIAS PE3yJIbTaT
omepanuy Haj 3JIEMEHTaMH MACCHBA, 3aT€EM B NOANPOrpaMMe ITOTOKA
OCTaBJISIETCS] PEKYPCHUBHBIM BBI30B @ B [JIABHOW ITPOTPAMME OCYIIECTBIIA-
€TCs 3arpy3Ka I0TOKa MOAIPOTrPaMMBL.

Tect «Pemenust mpo6aeMbl CEpUATH3ANNH € TOMOIIbIO ceMadopoB»

Bomnpoc 1. YcranoButh cooTBercTBUe Mexay pynkiusamu Windows APl u
WX Ha3HAYCHUEM.

Dyuxyuu: 1) CreateSemaphore(); 2) CreateMutex(); 3) CreateEvent().

Ha3znauenue: 1) co3nanue o0beKTa COOBITUS; 2) CO3/JaHUE OMHAPHOTO CeMa-
dopa; 3) coznanue cemadopa.

Bompoc 2. YcranoButh cootBercTBre Mexay pynkiusmu Windows APl u
WX Ha3Ha4YCHUEM IpHu padbote ¢ cemadopamu.

@ynxyuu: 1) WaitForSingleObject (); 2) ReleaseSemaphore ().

Hasnauenue: 1) ocBoboxienne cemadopa; 2) 3axsat cemadopa.

Bomnpoc 3. Pemrenue kakoit 3a1a4u TOJKHO OBITh HCTIOJIB30BAHO JIJISI ITIOCTPO-
€HHSI MHOTOITOTOYHOTO MPUJIOKEHUS BEIYUCIISIONIETO CYMMY 3JIEMEHTOB MACCHUBA.
BapuaHTtbl oTBeTA!

1)
2)
3)

npobJieMa B3aMMHOTO UCKITFOUCHUS;
3aJ1a4ya 0 YNTATEIIAX U MMACATEIISX;
3amaya o guocodax.

Tect «IlocTpoeHne U NporpaMMupoBaHHe BOJHOBBIX CHCTEM
¢ nomMoubio cerei Ilerpu»

Bonpoc 1. B xakom U3 nepednciIieHHbIX HIDKE CIIy4aeB cpabaThIBaHUE Mepe-
xona cetH [leTpu BO3MOKHO U PUBOIUT K MapkupoBke M’?
BapuaHnTtbl oTBeTA:

1)
2)

M>pre(t), M’=M-pre(t)+ post(t);
M<pre(t), M’=M-pre(t)+ post(t);
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3) M>post), M’=M-post(t)+ pre(t);
4)  M>pre(t), M’=M-pre(t)+ post(t).

Bonpoc 2. Penienne kakoi 3a1a4uu HCTIOIB3YeTCs ISl TOCTPOCHUS Kilacca Ka-
Haja?

Bapuantsl oTBeTa:

1) 3ama4a o MPOU3BOAMTEIIEC U MOTpEOUTEINE:

2) 3ajava 0 YUTATEIISAX M IMHCATEIISX;

3) 3amaga o pmirocodax.

Bonpoc 3. KonseiepHas cuctema COCTOMT U3 N IOTOKOB, COOTBETCTBYIOIINX
ee onepanusaM. CHHXpOHU3AIUS padOThl HOTOKOB OCYILIECTBIISIETCA ¢ TOMOIIBIO CO-
obrruid. [Tycts N 6ombine 10. Kakoe uncio K Hanboee TOYHO MpHOIIKAST KOJINYe-
CTBO COOBITHM, HEOOXOJUMBIX JIJIsi CHHXPOHHU3ALUN?

BapuaHnTtbl oTBeTa:

1) 2n; 2) n; 3) 3n; 4) 4n.

Bonpoc 4. Kakoe Koin4yecTBO KaHaJIOB HEOOXOAUMO ISl BBIUMCIICHUS 3HaYe-
HUH QYHKIUH Zn = €XP(Xn)+ XnYn C TOMOIIBIO BOJIHOBOI CUCTEMBI?

BapuaHnTtbl oTBeTa:

1) 5; 2)1;3)2;4) 3;5) 4.
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Jlucr perucrpanuu usmenenui k PI1JI

CopepxaHre U3MECHEHHS/ OCHOBAHHE

Komn-Bo
crp. PIIJI

[Toanuck aBTOpa
PIIJT




