MunnctepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deneparuu

®denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BATENBHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHuUs
«KypraHckuii rocyJapcTBEHHBIN YHUBEPCUTET
(KT'Y)

Kadenpa «IIporpammHuoe obecnieueHre aBTOMAaTH3UPOBAHHBIX CHCTEM

YTBEPXJIAIO:
[IpopekTop 1o 00pa3oBaTeIbHON U
MEXKTyHAPOIHOU JIEATEIIbHOCTH

/A.A. Kupcankun/
« » 2026 .

Pabouas nporpamma yueOHON JUCIUILIMHBI

METO/bI U CACTEMBI IPUHATHUSA PEIIEHUM

o0pa3oBaTeILHON MPOTPAMMBI BBICIIIETO 00Opa30BaHUS —
mporpamMmbl OakanaBpuara

09.03.03 [pukaagnas uHpopmaTnka

HanpagieHHOCTS:!
HNHTesuiekTyajbHbIe HHPOPMAIIMOHHBbIE CUCTEMbI M TEXHOJIOTHH

®dopma oOydeHus: OUHas

Kypran 2026



Pabouas nmporpamma nucuuIinHbl «MeToIbl U CUCTEMBI IPUHATUS PELLICHUI
COCTaBJICHa B COOTBETCTBMM C y4€OHBIMM IUIAHAMH IO Tporpamme OakajaBpuara
«[Ipuknannas uHpopmatuka» (MHTemnekTyanbHble MH(OPMALMOHHBIE CUCTEMBI U
TEXHOJIOTHH ), YTBEPIKIEHHBIMH |

- 1151 0O9HOM hopMbl 00yueHHs «26» utoHs 2026 ropa.

Pabouas mporpamma nucUUIIIMHEI «METOIBI U CUCTEMBI IPUHATHUS PELICHUN»
o100peHa Ha 3ace/laHuu kadenps «IIporpammuoe oOecrieueHue
aBTOMATU3UPOBAHHBIX cucTeM» «29» nrons 2026 roma, mpotokos Ne 12.

PaGouyto mporpamMmmy cocTaBHII:

JotueHT kadenps

«IIporpamMmmHoOe obOecrieueHne

aBTOMATU3UPOBAHHBIX CUCTEM)»

K.T.H., JIOIICHT A.M. Cemaxun

CoryiacoBaHo:

3aBeayromuii kadeapou

«[IporpammuOe obecrnieueHre

ABTOMATH3UPOBAHHBIX CHCTEM)

K.(-M.H., JIOLICHT C. B. KocoBckux

HavanpHuk ynpaBieHus
o0pa3oBaTeIbHOMN NeITeITbHOCTH N. B. I'puropenko

CrienraaucT 1o y4eOHO-METOIMISCKOU
paboTe yueOHO-METOUYECKOro OT/IesIa I'.B. Kazankosa




1. OFBEM JIMCHHUIIJINHBI

Bcero: 3 3aueTHbIX euHHIBI TpyoeMKocTH (108 akajmeMuyeckux 4acoB)

Ounas ¢popma o0yueHust

N Ha Bcro Cemectp
Bun yaeOHOM paboThI

JTUCITUTUINHY 6
AyauTopHbIE 3aHATHS (KOHTAKTHAasi padoTa ¢ nmpemnojaa-
BarTejieM), BCero 4acon 48 48
B TOM 4HcJIe:
Jlexuun 16 16
JlaboparopHbie pabOTHI 32 32
[TpakTiueckue 3aHATH - -
AyZnUTOpHBIE 3aHATHS] B MHTEPAaKTUBHOM opme, yacoB - -
CamocrosiTesibHasi padoTa, BCero 4acoB 60 60
B TOM 4HcJIe:
KoHTtposbHas pabota 18 18
[ToaroToBka K 3auery 18 18
Jpyrue BUabl CaMOCTOSTENBHON pabOThI 24 24
(camocTosiTeIbHOE H3YYeHHE TeM (pa3/IeliOB) AUCIMIUIAHBI)
Buja npoMeKyTOYHOM aTTeCTAlMHU 3auer 3auer
OO01mas Tpy10eMKOCTb THCIUIIIUHBI U TPY10€MKOCTb I10 108 108

ceMmecTpam, 4acoB

2. MECTO JUCIIUITJIMHBI
B CTPYKTYPE OBPA30BATEJBbHOM ITPOTPAMMBI

Jucuuminmaa «MeTobl U CUCTEMBI IPUHATHUS PEIIEHUI» OTHOCUTCS K JTUCIIH-
TJIMHAM 9acTH, GOpMUPYEMOM yd4aCTHUKaMH 00pa30BaTeIbHBIX OTHOIIEHUH, O0Ka 1
«JlucuumnuHbl (MOIYJIN)», DJIEKTUBHBIE MOJIYJIH, OCHOBBI TEOPUU CHUCTEM M HCKYC-

CTBCHHOI'O MHTCIIJICKTA.

N3yuenue nucuuIUIMHbl 0a3upyeTcs Ha 3HAHUSX, YMEHUSIX U HaBbIKax, MPHOO-

PETCHHBIX CTYACHTAMM, IIPU U3YUYCHHH CICAYIOINX TUCIHUILINH:

- Nudopmaruka.

- OCHOBBI IPOTPAMMUPOBAHUS.

- JluckpeTHas MareMaTHka.

- BrruucnurenbHas MmaTeMaTuKa.

- Teopust BEpOSTHOCTEW U MaTeMaTHYECKast CTATUCTHKA.

- AJNTOPUTMBI U CTPYKTYPHI IaHHBIX.

- Teopust BEpOSTHOCTEW U MaTEMaTHYECKasl CTATUCTHKA.

PesynbraThl 00y4eHUS MO MUCHUIIIMHE HEOOXOAMMBI I M3YyYCHUS IUCITU-
winH: «HTenekTyansabie ”HOOPMAITMOHHBIE CUCTEMbBI U TEXHOJIOTHI», « T eXHO0JIO0-
TUU TIPOCKTUPOBAHMS WH(POPMAIMOHHBIX CHCTEM», «T€oprs CHCTEM W CHCTEMHBII
aHaJIM3» U BBINOJHEHHUS BBIMYCKHON KBaTU(DUKAIIMOHHON PaOOTHI.




3. IJTAHUPYEMBIE PE3YJBTATBI OB YUEHUA

Ilens océoenusn oucuyunaunst. GOpMUPOBAHNE 3HAHUNA U MPAKTUICCKUX HABBI-
KOB pa3pabOTKH MAaTeMaTHYECKUX MOJENe W MPOrpaMMHBIX MPHIIOKEeHUH, hopma-
JU3YIOIIUX aJITOPUTMBI PEIICHUS MAaTEeMaTHUYECKUX MOJICJICH SIBICHUMN, TIPOIIECCOB U
O00BEKTOB OKPYIKAIOIIETO MHPA.

3aoauu oucyunaunpl: N3y9eHNE OCHOB TEOPUHU MCCIIEAOBAHUS OTEpaIliii, Me-
TOJOB pEIICHUS MAaTeMaTHUYECKHX MOJCNICH W pa3paboTKa MPOTrpaMMHBIX alTOPHUT-
MOB, (POpPMANTU3YIOLIUX PEIICHUE 3aay.

Kommerenmmu, popmupyemMbie B pe3ysIbTaTe OCBOCHUS AUCITUTUTHHBIL:

- CIIOCOOHOCTH OTIPECIISATh KPYT 3a7a9 B paMKax MOCTaBJICHHOM IEJIH M BHIOU-
paTh ONTHUMAaJbHBIC CIOCOOBI WX PEMICHUS, UCXOIS M3 JCUCTBYIOIHUX IPABOBBIX
HOPM, UMEIOIIUXCSI pecypcoB u orpanndeHuit (YK-2);

- CIIOCOOHOCTh OCYIIIECTBIIATh COIMATBHOE B3aUMOJICUCTBUE U PEAIU30BBIBATH
cBOIO poJib B koman e (YK-3);

- CIOCOOHOCTH OPTaHU30BBIBATH U MPOBOJAUTH PAOOTHI IO UCCIEIOBAHUIO 00B-
€KTOB NMPOGECCUOHAIBHON NIEATENbHOCTH, BBISBISATh MHPOPMAIIMOHHBIE TTOTPEOHO-
CTH TOJb30Batenel, popmupoBaTh TpeOOBaHUS K HH(POPMAIIMOHHON CHUCTEME Ha OC-
HOBE aHa/IM3a Ou3Hec-mpoleccoB nmpeameTHoit oomactu (ITK-3);

- BJIQJICHHE HABBIKAMHU HCIIOJIH30BAaHUS ONEPAIMOHHBIX CHCTEM, CETEBBIX TEX-
HOJIOTUH, CUCTEM ympaBiieHus1 0a3zamu qaHHBIX. CIOCOOHOCTH HACTPaWBaTh, IKCILTY-
aTHPOBATh M COMPOBOXKIATh HH(POpMaroHHbIe cucTembl U cepBuc (ITK-8);

- BJAQJCHHE KIACCUYCCKUMH KOHIICMIUAMH W MOJCISIMH MCHEIXMEHTA B
ynpasieHuu npoektamu (I1K-12);

- BIIQJICHUE METOJIaMH YIPABJICHHS MPOTPAMMHBIMU TIPOCKTAMH U TOTOBHOCTH
OCYILECTBIATH KOHTpoJIb Bepcuii ([TK-13);

- CMOCOOHOCTHh MPUHUMATH y4dacTue B opranuzanuu UT-undpacTpyKTypsl H
ynpasiieHnd uHopMaronHoi 6e3onacHocthio (ITK-15).

Nunukatopel W JECKPUNTOPHl YaCTU COOTBETCTBYIONICH KOMIIETCHIIUH,

dbopMupyeMoii B TIporecce H3yYCHHS IUCHUIUIMHBI «METOJbl U CUCTEMBI IPUHS-
THS PEIICHU», OLIEHUBAIOTCS MPU MOMOIIHA OLIEHOYHBIX CPEICTB.

Ilnanupyemoie pe3yibmamot 00yuenus no oucuyuniune «Memoowvl u cu-
cHMeMbl NPUHAMUSA PeUleHUIL», UHOUKAmMOPbl 00Cmudicenus komnemenyuit YK-2,
YK-3, IIK-3, IIK-8, IIK-12, IIK-13, IIK-15, nepeuenb oueHoUHbIX CPEOCHE

Ne Kox nnnukaropa HaumenoBanue uHau- Kon nnanupye- [Tnanupyemsie pe- HaumenoBanune
/I | JIOCTHIKEHUS KOMIIe- KaTopa JOCTH>KEHUs MOT0 pe3yiabTaTta 3yJIBTaThl 00y4e- OLIEHOYHBIX
TEHINH KOMIETEHINH 00yueHus HUS CpEeICTB
1 | UO-1YK-2 3nare: kpyr 3amad B | 3 (M-1YK-2) 3HaeT: Kpyr 3a7a4 B | Bompocsr JUTS

paMKax TIOCTaBIICHHOU
HenTd W BBIOOp ONTH-
MaJbHBIX CIOCOOOB X

pamKax IOCTaB-
JEHHOW 1enu |
BEIOOp  ONTHMAIIB-

pelIeHusi, HWCXOAs U3 HBIX CIIOCOOOB UX
JISUCTBYIOIIMX TPaBO- pelleHus, HUCXOIs
BBIX HOPM, UMEIOLIUXCS U3  JEUCTBYIOIIUX
PECypCcoB M oOrpaHuye- MPaBOBBIX  HOPM,
HUN HAMEIOIINXCS pe-

CYPCOB W OTpaHU-

cIlauu 3a4eTa




YEeHUH

UA-2VK-2 YMmers: npumensnts | Y (UI-2YK-2) VYmeer: npumeHsaTh | Bompocs! JUIs
ONpENENEHHBIN  KpyT ONpeneIEHHBII cIauu 3a4era
3aJad B paMKax IIo- KpYT 3amad B pam-

CTaBJIEHHON LIEIH H KaX IIOCTaBJIEHHO
BBIOMpATh  ONTHMAIIb- Hend W BBIOMpAThH
HBIE CIOCOOBI HMX pe- ONTHMAaJIbHBIE CIIO-
IIEHHs, UCXO U3 Jei- cO0BI MX peIIeHHS,
CTBYIOIIMX  ITPAaBOBBIX UCXOAs W3  Jei-
HODM, HUMEIOLINXCS CTBYIOIIMX MPaBO-
pecypcoB M OrpaHuye- BBIX HOpM, HMEIO-
HUU IUXCSL PECYPCOB U
OrpaHUYEHUN

NJI-3YK-2 Bnagets:  cmocobamu | B (MJ]-3KK-2) Bnageer: cnoco6a- | Bonpocst IS
orpezieIeHus Kpyra MH  OIpEJEJICHUs | CAa4d 3auera
3aJad B paMKax IIo- KpyTa 3a/ad B pam-

CTaBJICHHOH IeIH W Kax IOCTaBICHHOMN
BBIOMPATh  ONTHUMAIb- eI W BBHIOWPATH
HBIE CIOCOOBI HMX pe- ONTHMAJIbHBIE CIIO-
IICHWS, UCXOS U3 Jei- co0BI MX peIIeHHS,
CTBYIOIIMX  ITPAaBOBBIX UCXOAsT W3  Jei-
HODM, UMEIOIINXCS CTBYIOILIMX MPaBO-
pecypcoB M OrpaHuye- BBIX HOpM, HMEIO-
HUU LIUXCSL PECYPCOB H
OrpaHUYEHUN

NI-1YK-3 3HaTh: corranproe | 3 (MO-1YK-3) 3Haet: commanbHOe | Bompocsl JUTST
B3aUMOJEICTBUE U De- B3aUMOJCICTBUE U | Clayu 3a4era
IN3aINI0 CBOCH ponn peanuzanuio cBoeH
B KOMaHJe pONM B KOMaHAE

NJI-2YK-3 YMeTh: npumenste | Y (MA-2YK-3) YwMmeer: mpuMmeHsATs | Bompocsr JUTSt
COLIMATIbHOE  B3aMMO- COLMAJIBbHOE B3aW- | CAAYM 3a4eTa
JEWCTBHE W pean3o- MOJICHCTBHE U pea-

BBIBaTh CBOIO pOJb B JIM30BBIBaTh  CBOIO
KOMaH]1e pOJIb B KOMaHze

NJ-3YK-3 Bnagers:  cnocobamu | B (M1-3YK-3) Brnaneer: cmocoba- | Bompocst TUTS
OCYIIECTBIICHHSI COILH- MH OCYIIECTBIICHHUS | CAa4M 3ayeTa
QIBHOTO  B3aUMOJIEii- COLIMAJIBHOTO  B3a-

CTBUS U pealu3aluu UMO/ICHCTBUS u
CBOEH pOJIM B KOMaHIe peanu3auuu CcBoei
poJu B KOMaHIe

NJI-111K-3 3uath: pabotel mo uc- | 3 (MJ-1ITK-3) 3Haer: pabotbl 1o | Bompocs JUTST
CJIC/IOBAHUIO OOBEKTOB HCCIIEIOBaHUIO c/lauu 3a4yera
npogeCcCHOHATBHOM 00BeKkTOB TpOdec-

JIeITeIIbHOCTH,  BBISIB- CHOHAJIBHOH  fef-
JIEHUIO HMH(OPMAIHOH- TENILHOCTH,  BBISIB-
HBIX notpedHocTEeN nenuto  uHpopMma-
nonb3oBareneii,  ¢op- IIMOHHBIX TOTPeO-
MHpOBaHHE  TpeboBa- HOCTEH IOJb30Ba-
HUA K WH(POPMAIHOH- Tener, Gopmupo-
HOM cucTeMe Ha OCHOBE BaHHE TpeOOBaHMI
aHanmm3a 6m3Hec- K  uHQOpMAaINOH-
MPOLIECCOB  MpEeAMET- HOM cHcTeMe Ha
HOU o0yacTH OCHOBE aHanmm3a
OM3HeC-TpoLeccoB
MpeMETHOW o0Jia-
CTH
WA-2I1K-3 Vwmerb:  opranuzoBsl- | Y (MI-2I1K-3) VYmeer: opranuso- | Bompocst JUIs

BaTh M TMPOBOJUTH pa-
0OTBI 1O WCCIeIOBa-
HUIO OOBEKTOB TIPO-
(dbeccuonanpHO  Aes-
TENLHOCTH,  BBISBISTH

BEIBATH M IIPOBO-
IUTh paboTBl  TIO
HCCIIEOBAHUIO

00BeKTOB TIpodec-
CHUOHAJIGHOH  Jes-

CcJJa4u 3a4€Ta




nH(pOpMaLMOHHbIE T10-
TpeOHOCTH  IIOJIB30Ba-
Tenedd, QopmupoBaTh
TpeGoBaHUS K WHOOP-
MAaIOHHOM CHUCTEME Ha
OCHOBE aHanm3a Owu3-

TEJILHOCTH,  BBISIB-
n9Th  mHpOpPMAITH-
OHHBIE TOTPEeOHO-
CTH  TIOJb30BaTe-
nei, ¢GopMHpPOBATH
TpeOOBaHUS K WH-

HEC-TIPOIIECCOB  TIpeA- (opManmoOHHOM
METHOH 00JIacTH cHCTEME Ha OCHOBE
aHanmu3a  Ou3Hec-
MPOLIECCOB  TIpeJI-
METHOI 00JacTH
9 | UJI-3IIK-3 Brnagers:  cmocobamu | B (M-3I1K-3) Brnaneer: cmocoba- | Bompocs! JUIs
OpraHM3aliid U IpOBe- MU OpTraHU3aIlM¥ ¥ | Ca4Yd 3aucTa
JeHusi paboT 1o uccie- NPOBEICHUsT PadOT
JIOBaHUIO 00BEKTOB M0 HCCIICAOBAHHIO
npodeccnOHaNBHOM 00BexTOB TpOdec-
NESTETbHOCTH,  BBISB- CHOHAILHOW  Jiesi-
JeHnI0 HWH()OpPMAITHOH- TENBHOCTH, BBISB-
HBIX moTpeOHOCTEH JNeHuI0  WHQOpMa-
nmojbp3oBatened,  Qop- IUOHHBIX TOTPeO-
MHUpOBaHHs  TpeOoBa- HOCTEH TI10JIb30Ba-
HUH K HMHGPOPMAIHOH- Teneit, ¢popmupo-
HOM cUCTeME Ha OCHOBE BaHUS TpeOoBaHUi
aHajM3a OusHec- K  HHPOPMAIMOH-
IIPOLECCOB  IPEIMET- HOl cucreme Ha
HOU o0yacTh OCHOBE aHamm3a
OmM3HEC-TIPOIIECCOB
MpeaMeTHOH o0a-
CTH
10 | UJ-1I1K-8 3uate: omeparuonnsie | 3 (MJI-1I1TK-8) 3HaeT: omepanuoH- | Bompocsr TS
CUCTEMBI, CETEBHIC TEX- HBIE CHCTEMBI, Ce- | CIadd 3adeTa
HOJIOTHH, CUCTEMBI TEBBIC TEXHOJOTHH,
yIpaBIeHUs 6azamu CHCTEMBI yIIpaBJe-
JAHHBIX,  HACTPOMKY, HUs Oaszamu  JaH-
JKCIUIyaTallUl0 U  CO- HBIX,  HAacCTpOIKY,
NPOBOXKACHUE HHGOP- IKCIUTyaTaluo ¥
MAI[MOHHBIX CHCTEMBI U COIPOBOXKICHHE
cepBuca HHPOPMALMOHHBIX
CHCTEMBI U CepBHUCa
11 | UJ-2I1K-8 YMeTh: npumensite | Y (UI-211K-8) Ymeer: npumMeHsATh | Bompocst JUTSt
HaBBIKH  HCIIOJH30Ba- HaBBIKH HCIIONB30- | COadd 3a4eTa
HUS OTIePaIMOHHBIX BaHUS OIEPalliOH-
CUCTEM, CETEBBIX TeX- HBIX CHCTEM, CeTe-
HOJIOTHH, CHUCTEM BBIX  TEXHOJIOTHH,
yhnpasieHust  0azamu CHCTEM  yIpaBJe-
JMAHHBIX,  HACTPOWKH, HUs Oazamu  JaH-
JKCIUIyaTallMl0 U CO- HbIX,  HAaCTpPOMKH,
NPOBOXKACHUE HHOP- IKCIUTyaTaluo U
MAI[MOHHBIX CHCTEMBI U COIPOBOXKICHHE
cepBuca MHPOPMAIMOHHBIX
CHCTEMBI U CepBHCa
12 | UJ-3I1K-8 Bianets: HaBbikamu | B (M/1-3T1K-8) Bnageer: HaBbika- | Bonpocsl IS
UCIIOJIE30BaHUSI OTIepa- MH HCIOJIB30BaHUs | Cla4 3a4eTa
UOHHBIX CHCTEM, Ce- OTIePaIMOHHBIX
TEBBIX TEXHOJIOTHH, CHCTEM,  CETEBBIX
CUCTEM yIpaBICHUSL TEXHOJIOTHH,  CcH-
Oazamu JTAaHHBIX, CTeM  YIIpaBJICHUS

HACTpPOMKH, 3KCIUlyaTa-
IIUH A CONPOBOKACHUS
MHPOPMAITMOHHBIX CH-
CTEM U CepBHCca

0azaMH  JIaHHBIX,
HaCTpOUKH, JKC-
IUTyaTallil U CO-
MIPOBOXKACHUS HH-
(hopMaIMOHHBIX

CHCTEM U CEpBHCA




13 | UA-1I1K-12 3nate:  kiaccuueckue | 3 (MO-1I1K-12) 3naer: knaccuue- | Bompocst JUIs
KOHLETIIUK M MOJAENIH CKHE KOHIENIIMK M | CHAYM 3a4eTa
MCHEIKMEHTA B MOJEIH  MEHEIK-
YIPaBICHUN IPOEKTa- MEHTa B YIIpaBie-
MH HHH TIPOEKTAMH T:
14 | UO-211K-12 YMmeTh: npumersnTh | Y (UJI-2I1K-12) | Ymeer: npumensats | Bompocsr TUTS
KIaCCHYECKHE KOHIIETI- KJIaCCHYECKHE KOH- | CHAYM 3a4eTa
M ¥ MOJICITH Me- HENIUA U MOJEIHN
HEJDKMEHTa B yIpaBJie- MEHE/XKMEHTa B
HHUH TIPOEKTaMU YIpaBICHUH  MpO-
eKTaMHu
15 | UA-3I1K-12 Brnanets: kiaccuue- | B (MO-3I1K-12) Bnaneer: kmaccu- | Bompocs! JUIs
CKUMH KOHLEIUSIMH U YECKUMH KOHIEN- | CAa4M 3aduera
MOJIETISIMU MEHE K- LUSIMU ¥ MOJICIISIMU
MEHTa B YIpaBJICHUU MEHE)KMEHTa B
MpOEKTaMHU YIpaBICHUN  MPO-
eKTaMHu
16 | UJ-1ITK-13 3uath: meronnl ympas- | 3 (UJI-1TTK-13) 3Haer: MeTozp! | Bompocsr TS
JCHUsI TIPOTPaMMHBIMA YIpaBIeHUSI MpO- | coadu 3adera
MPOEKTaMH M KOHTPOJIb TPaMMHBIMH ~ TIPO-
BEpCHHA €KTaMH ¥ KOHTPOJIb
Bepcuil
17 | UA-2I1K-13 YMmeTs: npumenste | Y (UJ-211K-13) | Ymeer: npumensts | Bompocsr JUIs
METOIBl  YIpaBIICHHS METOJIBl  yIpaBje- | CAa4M 3ayera
NPOTPaMMHBIMH  TIPO- HHUSL TPOTPaMMHBI-
eKTaMH U  OCYIIECTB- MH IPOCKTaMH |
JSITh KOHTPOJIb BEPCUIA OCYIIECTBIISTH
KOHTPOJIb Bepcuil
18 | UJ-3I1K-13 Bnagets: meromamu | B (M]]-3I11K-13) Bnageer: wmetonma- | Bompocsl JUTST
yIIpaBICHUS Tpo- MH YIpaBJICHUS | CAAYM 3a4eTa
TPaMMHBIMH ~ TIPOEKTa- MPOTPaMMHBIMHU
MH W OCYLIECTBIICHHS NPOEKTaMH M OCY-
KOHTPOJIS Bepcuit IIECTBIICHUSI  KOH-
TPOJIsl BEpCUM
19 | UO-1IIK-15 3uate:  opranumzanuio | 3 (UJ-1ITK-15) 3HaeT: opraHuza- | Bompocsl JUTS
UT-urbpacTpyKTypHl I LU0 UT- | cnaum 3auera
ynpasjeHue uHpopma- nH(pacTpyKTYpHI U
IIHOHHON  ©e30macHo- yOpaBlIeHHE  HH-
CTBIO (dopmManroHHON
6€3011aCHOCTBI0
20 | UO-211K-15 YMmeTb: npuauMatek | Y (MIO-2I1K-15) | Ymeer: npunuMars | Bompocsr JUIs
y4yacTue B OpraHu3aluu yyacTue B OpraHu- | coadyu 3adyera
UT-urbpacTpyKTypHl I 3alMu UT-
ynpasieHun uHpopma- nHQPaCTPyKTypsl U
IIMOHHOW  Oe30IacHo- yIpaBlIeHUH  WH-
CTBIO (opmaroHHOH
6€301aCHOCTBIO
21 | UO-3T1K-15 Bnagets:  cmocobamu | B (MJ]-3ITK-15) Brnaneer: cmoco6a- | Bompocst IS

y4acTHs B OpraHU3alHH
NT-undpactpykTypsl u
yrnpaBieHuN HH(pOpMa-
LMOHHOM  0e30IacHo-
CTBIO

MH y4YacTHS B Op-
raHu3aluu UT-
HHPPACTPYKTYPHI U
YOpaBJICHUW  WH-
(opMannoHHON
0€30TMaCHOCTHIO

CcJ1a4M 3a4€Ta




4. COAEP KAHUE JUCIHUIIJINHBI
4.1. YueOHO-TeMAaTHYECKNH IJIAH

Ounasn ¢opma odyuenusi (6 cemecTp)

KoanuyecTBO 4acoB
KOHTAKTHOM padoThI
Home ¢ mpenojgaBarejgemM
PyoGex p HaunmeHnoBanue pasaeia P
pa3nena Jlabopa-
Jleknuu TOPHBbIE
padoThI
1 MoaenupoBaHie CUCTEM METOIaMH JIMHEHHOTO 2 4
MIPOTrpaMMHUPOBAHUS
2 Henuueitnoe monenupoBanue. MeToasl O1HO- 5 5
PyGex 1 MEpPHOW ONTUMU3AIUU
3 CereBoe MJIaHUPOBAaHUE U YIIPABIEHUE B MOJIE- 4 5
JIUPOBAHUU CUCTEM
PyGexHbIit KoHTpOoIB Nel - 2
4 NmutanmonHoe MOIETMPOBAaHUE CUCTEM 4 6
CucreMbl MacCOBOI'0 OOCITY)KHUBAHUS B MOJEIIH-
Py6esk 2 5 YK 4 6
POBaHUU CUCTEM
PyGexxHb1it KOHTpOITH No2 - 2
Bcero: 16 32

4.2 Coaep:xaHue JeKIMOHHBIX 3aHATHH

Tema 1. MoaenupoBaHue CuCTeM MeTOJIaMHU JIMHEHHOr0 MPOrPaMMHPOBa-
HUS

O6mas cxema mpoiiecca npuHsATUs pemeHui. Knaccudukanus 3amay npuHs-
TUs pemieHuid. Onucanue NpeanoYTeHU U, MTPUHUMAIOIIETO PEIEHUs . BbIsBIIE-
HUE NPEINOYTeHHUI JTula, MPUHUMAIOUIETO PEIleHUs, BUIbI MOKa3aTene 3ppexTus-
HOCTH (MeTOJ 0000IIEHHOTO TOKa3aTeNsl, METOI «3aTpaThl/a3PHeKT», METOT 11eJIeBO-
ro IpOrpaMMHUPOBAHMS, METOJ IJIABHOrO Moka3atrens). OCHOBHBIE MOHSATUS TEOPUU
MOJICJIUPOBAHUS: MPUHIUIIBI MOJECIUPOBAHUSA, ATaNbl MAaTEMATUYECKOTO MOJEIUPO-
BaHus. [locTpoeHune KoHIENTyallbHOM MOJIeNU, OMCcaHne pabouel Harpys3KH,

Otanbel MOAEIMPOBAHUSA KOPIOPATUBHBIX MH(GOPMAIMOHHBIX cucTeM. Knaccu-
dbuKays MaTeMaTHYeCKUX MOJENIed KOPIMOPAaTUBHBIX WH(OPMAIIMOHHBIX CHCTEM.
MonenupoBaHre KOPIOPATUBHBIX MH(POPMAIIMOHHBIX CHCTEM METOAAMH MaTeMaTH-
YECKOr0 MpOrpaMMHUpPOBaHUsA. MeETOJbl JIMHEMHOIO NPOrpPAMMHUPOBAHUS: CUMILIEKC
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meton, meton ["aycca-XKopaana, o6bikHOBeHHOE JKOPIaHOBO UCKIIOYEHHUE, MOAU(H-
urpoBaHHOe JKOp/IaHOBO UCKIIFOUEHHE. METOAbl ETOUYHUCIEHHOTO MPOrpaMMHUpPOBa-
HuUs: MeTo ['omopu (0Tcekaronux MmI0OCKOCTEH), METO ] BETBEH U T'PaHHUIL.

Tema 2. HeauneiiHoe MoaeaupoBanue. MeToabl 0JJHOMEPHOH ONTHMHU3A-
107071

HenuneitHoe nporpammupoBanue. [locTaHoBKka 3aJauyu HEJIMHEMHOTO MpPO-
rpaMMHupoBaHus. YucCIeHHbIE METOJIbI MOMCKa 0€3yCIOBHOTO dKCTpeMyMa. MeTozbl
HYJIEBOTO TIOpsaKa. MeToasl OAHOMEPHON ONTHUMHU3AIUA. Y HUMOJANbHAs (QYHKITHSL.
Metoasl CBeHHa, 3010TOT0 ceueHusi. Metoa MHoxuTenen Jlarpanxa.

Tema 3. CeTeBoe IVIAHMPOBAHME U YNIPABJIEHHE B MO/IeJIUPOBAHUM CHCTEM

[Tonsitue cereBoit monenu. [loctanoBka 3amaun. [loctpoenue cereBoro rpadu-
ka. Pacder coctaBa m MIMHBI KpUTHYECKOTO MyTH. OMpeneneHne pe3epBoB BPEMEHHU.
OnTtumuzanus cereBoro rpaguka. CereBoe IUIAHMPOBAHUE B YCIIOBUAX HEOIpeEne-
JICHHOCTH.

Tema 4. UMuTaniuOHHOE MO/IEJIMPOBAHME CHCTEM

[Tonsitue craTUcTHYEeCKOro 3KcrepuMmeHTa. Kiaccudukaus UMUTAITMOHHBIX
Mozeneil. O6macTh NPUMEHEHHsS HMMUTAIMOHHBIX Mojeneil. MonenupoBaHue ciy-
YailHbIX (haKTOPOB. YTIpaBlieHWE MOJEIbHBIM BpeMeHeM. MojenupoBaHue mapal-
JIETIbHBIX IIPOLECCOB: BUJBI IMAPAJUICIBbHBIX IIPOLECCOB, METOABl ONKCAHUs Iapaj-
JIETIbHBIX MPOLIECCOB, IPUMEHEHHUE CETEBBIX MOJEIICH ISl ONKMCAHUS MAPAILICIIbHBIX
nporeccos, cetu llerpu. [lmannpoBanre MOAENBHBIX 3KCIIEPUMEHTOB: LENH IIJIAHU-
POBaHHUs DKCIIEPUMEHTOB, CTPATETMYECKOE IIJIAHUPOBAHWE HMMHUTALMOHHOIO JKCITE-
PUMEHTA, TAKTUYECKOE IJIAHMPOBaHUE 3KkcniepumenTa. OOpaboTKa U aHaIu3 Pe3yIib-
TaTOB MOJEIIMPOBAHMS. OLIEHKAa KaYECTBA UMUTALMOHHOW MOJIEINN, OLIEHKA aJIeKBaT-
HOCTH MOJIEJH, OLIEHKA YCTOMYMBOCTH, OLICHKA YYBCTBUTEIBHOCTH, KAJIMOPOBKA MO-
nenu. [lonbop mapameTpoB pacnpeneneHuid. OneHka BIUSHUS U B3aUMOCBSI3U (pak-
TOPOB.

Tema 5. CucreMbl MaccoBOro 006CIy’;KMBAaHUS B MO/JIeJIMPOBAHNHU CHCTEM

OcHoBHble TIOHATUS U ompeneneHus. Kinaccudukanus cucteMm mMaccoBoro oo6-
clly>)kuBaHMsl. MoJeapoBaHUE CUCTEM MAacCOBOTO OOCIyXHBaHUS. Mozenu mMacco-
BOro oocimyxuBanus. OJIHOKaHaJIbHAsI CUCTEMa MAacCOBOTO OOCITYXMBaHUS C OTKa-
3aMu B 00CITy>KUBaHUU MHOTOKaHAJIbHASI CHCTEMa MacCOBOTO OOCTYKUBAHHMS C OTKa-
3aMu B oOcmyxkuBaHuu. OJHOKaHaJIbHAS CHCTEMa MAacCOBOTO OOCITY>KUBAHUS C
OTrpaHUYEeHHON JIuHON ouepean OIHOKAaHAIbHAs CUCTEMAa MAacCOBOTIO OOCITYXHBa-
HUS C HEOTPAHMYEHHOU JIMHOUW ovyepenn MHOTrokaHallbHasl cCTEéMa MaccoBOro 00-
CIIy’)KUBAaHUs C OTPAHWYEHHOW IJIMHOW odepenau. MHOrokaHajabHas CUCTEMa Macco-
BOT'0 OOCTY>KMBaHUSI C HEOTPAHUUYECHHOMU JTTMHOMN Ouepe/iu.



4.3 Copep:xanue 1200paTOpPHBIX padoT

Ho- Hopmatus Bpe-
Mep HaumenoBanue 1abopatop- MEHH, 4ac.
HaumeHnoBanmue .
pas- HO# padoThI
paszaesia, TeMbl Ounas dhopma
aeJia, 5
00y4eHHUS
TeMbI v
MopenupoBaHue cu-
1 CTEM METOAaMMU JIU- PCHJCHI/IC 3aa4 ME€TOdaMU JIN- 4
HEHHOTO IPOrpaMMU- | HEHHOTO MPOTPAMMHUPOBAHHSI
pOBaHUA
Hemaneitnoe Monem- | \foronp CBeHHa U 30J0TOTO
poBanue. Merozsl o11-
2 . CCYCHU B OIIPEACIICHUHU pellie- 6
HOMCPHOH OIITUMH3A-
L HHS HA SKCTPEMYM
CereBoe naHupoBa- CereBoe MOAETUPOBAHUE CU- 5
3 HHE U YIIPaBJIICHUE B CTEM
MOJCIUPOBAHUU CU-
cTeM Py6exnbl1it KoHTpOIIL Nel 2
ITocnenoBarenbHOE OOCITYKHU-
NmurtanimoHHoe mMojie-
4 BaHUE C OJIOKUPOBKAMH U 6
JIMPOBAHUEC CUCTEM
OrpaHU4YeHHBIM Oydhepom
CHCTEeMbBI MACCOBOTO Mojaenu cucTeM MacCOBOT'O 6
5 00CITY’KMBaHUsI B MO- 00CITyKUBaHUS
ACITHPOBAHUH CHCTEM PyOexHbIit KOHTpOIb No2 2
Bcero: 32

4.4 KontpoabHasi padota

KontponbHast pabota mocpsiieHa pa3pabOTKe MPOTPAMMHOIO MPHUIIOKEHUS,
pEeaTu3yIoIero CTaTUCTUYECKUNA SKCIEPUMEHT MMHTAIMOHHON MOJENU 1O BapUaH-
TaM 3aJ]aHus, COIJIAaCHO METOJIMUECKUX PEKOMEH A,

4.4.1 HazHaveHue, HeJH U 321241 KOHTPOJIbHOUH padoThl

KonTtponbHast paboTa BBINOJHSAETCA MO BapHaHTaM 3aJaHUN WU IO TEME,
IIPEIIOKEHHON CTYIEHTOM, U COITIACOBAHHOM C IPENOAABATEIIEM.

B xoz€e BBINOTHEHUS KOHTPOJIBHON PAa0O0ThI CTYJIEHT MPOECKTUPYET U peaTnu3yeT
BHU3yaJIbHOE MIPUIIOKEHHUE.

OcHoBHasi yyeOHasl HeJIb BBINOJIHEHUS KOHTPOJIbHOM paboThl — 3aKperieHue
TEOPETUYECKUX 3HAHUU, NTOJIYYEHHBIX B MPOLECCE U3YUYECHUS AUCUUILIMHBI « MeToasl
U aJTOPUTMbI IPUHATHS PEUICHHI», U MPUOOPETeHNE MPAKTUYECKUX HABBIKOB B pas-
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paboTKe MPOTrpaMMHBIX NMPHUIIOKEHUH, PEATU3YIONIMX aJTOPUTMBI PEIICHUS 3a1ad C
TIOMOIIIBI0 MATEMAaTUYECKUX MOJICIICH.

OcHoBHbBIE 3aJa4d, pEIIaeMble CTYJACHTOM B TPOIECCE BBHIMOJIHCHHUS KOH-
TPOJIBHOM PabOTHI:

- pa3paboTKa aJIrOpuTMa PEIICHUS 3a/1a4H;

- peanu3anys aJroOpuTMa PEIICHHS 33Ja4d B BHUJC MPOIPAMMHOIO IMPHIIOKE-
HUS;

- ohopMIICHHE TOKYMEHTAITUH.

4.4.2 TpeOoBaHUsI K KOHTPOJIbHOM padoTe
4.4.2.1 TpeGoBanusl K PyHKIIMOHAJBbHBIM XapaKTEePUCTHKAM

Omnpenenenre CpeaHECTATUCTUUYECKUX IOKa3aTesleld paboThl CUCTEMBI IpU
BXOJIHBIX [TApaMETpPax, 3aIaHHbBIX 10 BApUAHTaM:
® BCEro NOCTYIUICHUI B CUCTEMY;
U3 HUX 00CITY)KEHO;
KO3 PUIIMEHT 3arpy3Ku MyHKTa KOHTPOJIS;
KO3(PUIIMEHT 3arpy3Ku MyHKTa HACTPOMKH;
cpelnHee BpeMs MpeObIBaHUS B CUCTEME;
CPEIHss IIMHA OYEPEAU B IIYHKT KOHTPOJIS;
e CpeaHss AJIMHA OYepPEqU B IyHKT HACTPOMKH.
[TocTpoenue rpauKoB Mo pe3ysibTaraM IpOroHa IpoOrpaMMbl;
® 3aBHCHMOCTh BPEMEHHU IpeObIBaHMs 3asBKM B CHCTEME OT YHCJ]a KOH-
TPOJIEPOB;
® 3aBUCHUMOCTb IPOU3BOJUTEIBHOCTH CUCTEMBI OT YHCIIa KOHTPOJIEPOB;
® 3aBUCHUMOCTbH BpEMEHU NpeObIBaHUA 3asBKH OT YMCJIA HACTPOMILIUKOB;
® 3aBUCHUMOCTb IPOU3BOJAUTEIBLHOCTH CUCTEMBI OT YHCIIA HACTPONIIUKOB;

4.4.2.2 TpeGoBaHMs K IKCIJIYaTAMOHHBIM XapPAKTEPUCTUKAM

- MoaysbHOCTS.
- PacimpsiemocTs.
- KpoccnnardopmeHHOCTb.
- OTKa30yCTOMYHUBOCTb.
4.4.2.3 TpeGoBaHMsl K IPOrPAMMHOMY 00ecleYeHUuI0

- MuTerpupoBannas cpena nporpammupoBanust Microsoft Visual Studio 2022
Community;
- SI3pik iporpammupoBanus Visual C++, Visual C#.

4.4.2.4 TpeGoBaHUs K COJEP:KAHNI0 KOHTPOJIbHON PadoThI
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KontponpHast paboTa BKIFOYAET MPOrpaMMHOE MPHIIIOKeHHe Ha si3bike Visual
C++ ¥ NOSICHUTENBHYIO 3aIIUCKY, COAEPIKALLYIO pa3/iebl:
— BBEJICHMUE;
— MOCTAaHOBKA 3aJ1a4u;
— OIIpENEJICHUE CPEIHECTAaTUCTUYECKUX IOKa3aTeael paboThl CUCTEMBI IpU
BXOJIHBIX TIapaMeTpax, 3aJaHHbIX 110 BapUaHTaM:
® BCEro NOCTYIUIEHU! B CUCTEMY;
13 HUX 00CITYKEHO;
KO3 (UIIMEHT 3arpy3Ky MyHKTa KOHTPOJIS;
KO3 PUIUEHT 3arpy3Ku IYHKTAa HACTPOUKY;
CpelHee BpeMs NMpeObIBaHUS B CUCTEME;
CpeaHsisl AJIMHA OYePeIU B IYHKT KOHTPOJIS,
® CpeIHss JJIMHA OYEPEIU B IYHKT HaCTPOMKH.
— MOCTPOEHHUE IPaPHUKOB MO pPe3yabTaTaM IIPOTOHA MPOrPaMMBI:
® 3aBHCHMOCTb BPEMEHHU IpeObIBaHMs 3asBKM B CHUCTEME OT YHCia KOH-
TPOJIEPOB;
® 3aBUCHUMOCTb IPOU3BOJAUTEIBLHOCTH CUCTEMBI OT YHCJIa KOHTPOJIEPOB;
® 3aBHCHMOCTb BPEMEHHU NpeObIBaHMsI 3asIBKU OT YUCIJIa HACTPOMIIHKOB;
® 3aBHCHMOCTb IPOU3BOAUTEIBLHOCTH CUCTEMBI OT YHCIIa HACTPOUIIUKOB,;
— pe3yJbTaThl padoThl IPOrpaMM (CKPHHILIOTHI);
— 3aKIJIIOYCHHE;
— CIIMCOK MCTIOJIb30BaHHBIX UICTOYHHUKOB.

4.4.3 BapuaHThI 32/IaHUH KOHTPOJIbHOMH padoThl
[Ipon3BOACTBEHHAsI CHUCTEMA BKJIIOUAET IMYHKT MPOBEPKHU M3IECIHA N MecTaMu

KOHTPOJIS, MyHKT HACTPOWKH C M MECTaMH HACTPOUKH U TOTOK M3JEIHil (PUCYHOK
4.1). 3nenust mpoBepSIIOTCS B ITYHKTE KOHTPOJISL.
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KH, COOTBETCTBYIOIIIUX TpC6OBaHI/I$IM, N3ICIIUC HAIIPABIACTCA B ICX YIIAKOBKH.

3a MepUoJ T enumm BPEMEHU:

MNoctynneHue

n3nennmu

MyHKT

HaCTPOMKM

A

A

000

OXKupgatrouime KoH-

TPONIA U34enus

Pucynok 4.1 — Cuctema KOHTPOJISI Ha IPOU3BOJICTBEHHON JTMHUU

Hactponwmk 1

MyHKT

npoBepKu

Oxunpatouwme

HaCTPOMKM U3genma

\ 4

—] KoHTponép 1 '

v

'

v

OTnpaBKa usaenunm

Ha VIMNAaKOBKV

Ecnu B pesynbrate mTpoBEpKH U3JEIUsS OOHAPYKWIACh HEKaueCTBEHHAS
HAcTpolKa paboThl, TO W3/EJIME HAMpaBIsAETCA B MyHKT HacTpoiiku. [locne nepena-
CTPOMKH U3JIEJIME BHOBb HAIIPABJISAETCS B MMyHKT KOHTPOJIS JUIsl HOBTOPHOM MPOBEPKHU
KauecTBa HacTpoiku. [locie mpoBepku U3aeNus ¢ MOJIyYeHUEM Pe3yJIbTaToOB MPOBEp-

I[JIH OLICHKH pa6OTBI MOTOYHOM JTUHUH OonpeACIIAIOTCA CTATUCTUICCKHUEC TaHHBIC

— KOJHMYECTBO M3JENNH, MOCTYNUBIINX B CHCTEMY KOHTPOJSI TPOU3BOCTBEH-
HOU JIMHUU;
— KOJINYECTBO U3/JENIUMN, YCIIEUTHO MIPOLIEIIINX TPOBEPKY;
— KOJINYECTBO U3JENIUN, HEMPOILIEIIINX TPOBEPKY;

— K02 HUIMEHT 3arpy3KH MyHKTa KOHTPOJIS,
— K03(pPUIMEHT 3arpy3KH MMyHKTa HACTPONKU;
— cpeaHee BpeMsi IpeObIBaHUsI U3/I€TIUS B CUCTEME;
— CpeIHss ITMHA OYepear B MyHKT KOHTPOJIS;

— CpeAHss JJIMHA OYEPEIN B IIYHKT HACTPOMKH.
BapyUaHTaM

HUcxonnrsie

JIaHHBIC

tabmuuax 4.1 — 4.2.
Ta6nuna 4.1 — BapuaHThl HCXOAHBIX JAHHBIX JJIs TYHKTA KOHTPOJIS

3aa4n

I10

MPEICTaBIICHbI B

Makcumains- Munu- Makcu- [Tpouent

Koms- | MunnmaneHoe HOC BpEM: MaJIbHOE MaJIbHOE W3enui, Bpews
Bapu- HECTBO | BPEMA MY | mexy mpu- BpeMs NIPO- | BpeMms Mpo- YCIIEITHO Moze-
aHT KOEITPO_ IpHOBITHAMH ObITHAMU BEPKH H3- BEPKH H3- MPOIICAIINX MpoBa-
JICpOB usnenuit & . IB 0] 14 y | Hus T ,

n , IIIT. MHUH U30CIUN , JAcnA y JACIInA y KOHTPOJIb, MHH

MUH MHUH MUH , %
1 4 2,6 3,7 5 13 85 850
2 5 31 4,2 6 16 80 900
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3 3 2,5 3,9 7 17 81 950
4 5 3,6 54 8 19 82 1000
5 6 2,2 3,6 9 18 83 950
6 6 3,4 48 10 16 84 890
7 4 3,3 51 8 19 86 960
8 7 2,4 3,8 11 17 87 1050
9 7 3,2 45 12 20 88 890
10 6 2,9 41 9 21 89 920
11 8 3,5 49 10 19 85 860
12 6 2,2 4.7 6 15 86 970
13 4 3,8 5,6 5 16 84 1000
14 9 2,3 42 4 14 83 1050
15 5 3,9 49 8 19 82 800
16 8 3,6 49 11 22 80 400
17 7 2,5 3,6 12 23 75 350
18 6 4.1 5,9 9 20 78 450
19 9 2,7 3,8 10 19 79 500
20 4 3,5 55 8 17 76 350
21 3 2,9 3,5 13 21 80 300
22 5 3,6 48 14 23 85 450
23 6 3,8 4,7 10 22 84 400
24 8 3,2 4.9 15 24 83 500
25 9 2,9 4.0 5 25 80 800
Tabnuna 4.2 — BapuaHnThl HCXOIHBIX JAHHBIX JUIS TyHKTAa HACTPOMKH
MunnmanbHOE Bpemst MakcuMaibHOe BpeMst Bpewms mo-
Bapmanr | O/MISCTBO wecT i 4O | mactpoiixu manenmii €, | ACTMPOBaHMs
wactpoiin M, . HacTpoiiku m3nemuit © | p b , =
MUH MUH , MHH
1 1 25 45 850
2 1 20 42 900
3 1 28 50 950
4 2 27 47 1000
5 3 29 52 950
6 3 30 55 890
7 2 31 54 960
8 4 24 46 1050
9 5 23 47 890
10 3 22 43 920
11 5 21 49 860
12 4 28 55 970
13 3 29 56 1000
14 4 30 57 1050
15 3 31 54 800
16 2 28 53 400
17 4 29 56 350
18 5 20 54 450
19 2 26 49 500
20 4 27 48 350
21 5 28 51 300
22 3 29 49 450
23 2 30 52 400
24 4 28 48 500
25 3 27 52 800

S. METOANYECKHUE YKA3AHUA JJISA OBYUYAIOIUXCA
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1O OCBOEHUMIO JNCHUITJIMHBI

JIeKIIMOHHBIN KypC OCHOBBIBAETCSI HA METO/IE€ O0YUYEHUsI, UCIOJIB3YIOIIEM TEX-
HOJIOTHIO, TMPU KOTOPOM CTYAEHThl KOHCHEKTUPYIOT TEOPETHUUYECKH Marepua,
Y4acTBYIOT B OIpOcax M JUCKyccusix. B aTom ciydae 3a/elicTBOBaHbI 3pUTENbHAS,
CJIyXOBasi, MOTOPHAasl U aCCOLIMATUBHAS BUIbI TAMSITH.

[Ipu mpociymMBaHUU JIEKIIMH PEKOMEHIYeTCS B KOHCIEKTE OTMEuYaTh BCE
Ba)KHBIE MOMEHTBI, HA KOTOPBIX 3a0CTPSIET BHUMAaHHUE MPENOJaBaATENb, B YACTHOCTHU
T€, KOTOpbIEC HAMPaBJICHBI HA KAYECTBEHHOE BBHIMIOJIHEHHUE COOTBETCTBYIOIIEH JTabopa-
TOPHON pabOTHI.

[IpenonaBareneM 3aryIlaHUPOBAHO UCIIOJIB30BAHUE MPU YTEHHUHU JIEKIUNA TEXHO-
jgoruu yuyeOHou auckyccuu. [loatomy pekoMeHayeTcs: pUKCUpoBaTh AJisd ce0sl UHTE-
pPECHBIE MOMEHTHI C LIEJIbI0 UX aKTUBHOIO OOCYXX/IE€HHS HAa TUCKYCCHUU B KOHIIE JICK-
1107078

3a0roM KaueCTBEHHOTO BBINOJIHEHUS J1a00paTOPHBIX paboT SIBISETCS CaMo-
CTOSITEJIbHAS MOATOTOBKA K HUM HaKaHyHE IIyTE€M ITOBTOPEHMS MATEPHAIOB JICKLIU.
PexkoMenayeTcss moAroTOBUTh BOMPOCHI 10 HESCHBIM MOMEHTaM M OOCYAMTb HX C
IIPETNOIABATENIEM B HAYaJe 3aHATHUS.

JIaGoparopHble pabOTHI BBINOJHSIOTCA C NPUMEHEHHUEM HWHTETPUPOBAHHOU
cpeabl nporpammupoBanus Microsoft Visual Studio 2022 Community, o0bekTHO-
OPHEHTUPOBAHHOTO s3biKa nporpammupoBanus Visual C++ u HOBBIX BepcHil 3THX
MPOTrPaAMMHBIX MTPOTYKTOB.

[IpenonaBareneM 3aljlaHUPOBAHO TMPUMEHEHHE HA J1IA0OPATOPHBIX 3aHIATHUSIX
TEXHOJIOTUI Pa3BUBAIOLIEICS KOOMEpaluH, KOJJIEKTUBHOTO B3aUMOIEUCTBUS, pa30o-
pa KOHKPETHBIX CUTYAIIHM.

JI71st TEKyIIero KOHTPOJIS YCIIEBAEMOCTH M0 OYHOM popMe 00yUeHHUsI Mpernoja-
BaTeJIeM HUCHOJB3YeTCsl OalNIbHO-PEUTUHIOBasl CUCTEMAa KOHTPOJSI U OLIEHKH aKaje-
MUYECKOM aKTMBHOCTH. [I03TOMYy HACTOATENBHO PEKOMEHAYETCA TIIATEIBHO Ipopa-
OaTbIBaTh MaTepuaj AMCLUUIUIMHBI IIPU CAMOCTOSITENIbHOM paboTe, yd4acTBOBaTh BO
Bcex (hopmax 0OCY>KIEHUS U B3aUMOJCHCTBUS, KaK Ha JIEKIUSIX, TaK U Ha JIabopaTop-
HBIX 3aHATHUSX B LEJX JIYUILIEr0o OCBOECHUS MaTEpHUaia U MOJTYYEHHUSI BBICOKOW OLICH-
KH I10 pe3yJIbTaTaM OCBOEHUS JUCLUIUINHBIL.

BrinonHeHne caMOCTOATENBHONW pabOoThl MOAPA3yMEBAET CAMOCTOATEIBHOE
W3yUYEHHE Pa3/IesIOB JUCIUIUIMHBI, MOJTOTOBKY K JIJAOOPATOPHBIM padboTam, K pyoexkK-
HBIM KOHTPOJISIM (IJ1s1 O4HOUM (hopMbl 00YUYEHUSs), BBITIOJHEHWE KOHTPOJIBHON padoThI,
MOJITOTOBKY K 3a4€TYy.

Pexomennyemas TpyJI0€EMKOCTh CaMOCTOSITENIbHON paOOThI JUIsl OYHOM U 3a04-
HOU (popMbI OOyUeHHUs MpecTaBiIeHa B TabIuIax:

PexoMeHIyeMblii pe;KMM caMOCTOsITeIbHOI padoTsl (6 cemecTp, ouHasi hoopma

00y4eHus )
Pexomenayemas
HaunmenoBanue oy
. TPYA0€MKOCTb,
BH/Ia CAMOCTOSITEJIbHOM PadoThI
aKaj. yac.
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6 cemecTp

CamocTosiTe]IbHOE H3YYeHHe TeM TUCIIUILTHHBI: 6
3aMKHyTast CHCTEMa C HEOTHOPOTHBIMHU KaHaJIaMU 1
[TocnenoBarenbHOE OOCTYKMBAHUE C OJIOKUPOBKAMU M OTPaHUICH- 9
HBbIM Oyhepom
[TocnenoBarenbHOE OOCTYKHBAHUE C BO3BPAIICHUSIMH 1
3aMKHyTast CHCTEMa C HEOTHOPOTHBIMHU KaHaJaMU 1
3aMKHYTasi CUCTEMA C Pa3eIbHBIMU OYepPEASIMU U IPUOPUTETAMU 1
IMoaroroBka K JIaGOpaTOPHBLIM padoTam 14
(mo 1 Jacy Ha KaJ0€ 3aHATHE)
IMoaroroBKa K py0e:KHBIM KOHTPOJISAM 4
(mo 2 Jaca Ha KaXIbIil pyoexK)
BbinoJjiHeHHe KOHTPOJIbHOI PadoThl 18
IloaroroBKa K 3a4éTy 18

Bcero: 60

6. POHA OHUEHOYHbBIX CPEACTB
IS ATTECTAIIUA IO JUCHUITVIMHE

6.1. IlepevyeHb OLICHOYHBIX CPEICTB

1. bannbHO-peUTUHTOBAsI CUCTEMa KOHTPOJISI U OLICHKU aKaJIeMHYE€CKOW aKTHB-
HocTH oOyuatomuxcs B KI'Y (ay1s ounoit popmbl 00yueHus).

2. OTyeTsl 00yJaroumxcs Mo JabopaTopHBIM paboTaMm.

3. baHK TecTOBbIX 3a7aHUi K pyOekHBIM KOHTpossiM Noe 1, No 2 (mmst ouHOM
dbopmbl OOyUECHMS).

4. Bonpochl K 3a4€Ty.

5 KontposnbHas padora.

6.2. Cucrema 0a/1JIbHO-PETUHIOBOM OLICHKHU
PadoThl 00Yy4AOIIUXCH M0 TUCHHUILINHE

Ouynas ¢popma o0yueHust

Haumenosa-
No Conepxanue
HUE
1 | Pacnpenene- Pacnipenenenue 6amnos,
Hue 0aJUIoB 3a 6 cemecTp
CEMECTPHI 110 Brinou-
BHJIaM y4eO0- HEHUE U
Samy Py0Oex- | PyGex-
HO¥ paboTHI, 3amura o .
Kon- HBIN HBIN
CPOKH cJlauu Bun yue6- ITocemme- OTYETOB ..
o . . TpOJbHAs KOH- KOH- 3auér
y4eOHoOM pa- HO¥ paboTHI: | HHE JCKIUH | 110 J1abo-
pabora TPOJIb TPOJTb
00TEHI (0060- parop-
Nel No2
osmcest 00 HBIM pa-
ceedenus 6otam
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obyuarowuxcs

Ha nepeom
yuebHoM 3a- -

BbannbHas Ko 106*4+80
HAmuu) J— 16*8=806 *1=486 4 5 5 30

2 | Kputepuii nepecuera 6an- | 60 u MeHee 0a/LIOB — HE 3a4TEHO;

JIOB B TPAAUIIMOHHYIO 61...73 — 3auTeHO;
OIICHKY 110 uToram padotel | 74... 90 — 3auTeHO;
B ceMecTpe M 3a4éTa 91...100 — 3aureHo
3 | Kpurepuu nomycka K mpo- Jnst pomycka K TMPOMEKYTOYHOW aTTECTAlMU 0 JUCIUIUIMHE 32

MEXYTOUYHOU aTTeCTallul, | CEMECTp OOYyYaloUIHMiicsi JOJKeH HaOpaTh MO MTOTaM TEKYLIETO U Py-
BO3MOXXHOCTH TOJTydeHHst | OeXHOro KoHTpolieil He MeHee 51 Oamna. B ciaydae ecnu oOyuaromuiics

aBTOMAaTHYECKOTO 3a4eTa Habpan MeHee 51 Gamma, TO K aTTECTAI[HOHHBIM UCIIBITAHUSM OH HE J10-
(9K3aMEHAIIMOHHOM OIIEH- | MYCKaeTCs.

KH) 10 AUCIUILINHE, BO3- st nony4yenus 3adyera 0e3 MPOBEACHUS MPOLETYPhI IPOMEKYTOU-
MOXKHOCTH ITONTydeHUs 00- | HOM aTTecTaluu o0yJarmeMycs Heo0X0IUMO HaOpaTh B XO/€ TeKyIIe-
HYCHBIX 0aJlJIOB ro U pyOeXHBIX KOHTpoJel He meHee 61 Oamma. B sTom ciydae wror

OaJIIbHOW OLICHKH, TOJTy4aeMON O0YyYaroIIUMCs, OMPEAeNIIeTCs 0 KO-
JIM4YecTBy OanioB, HAOpaHHBIX UM B XOJIe TEKYIETO M PYOEKHBIX KOH-
Tponeil. Ilpu 3TOM, HA yCMOTpeHHE mpemnojaBaTens, OalTbHas OICHKA
00ydaromerocs MOKeT OBITH TOBBIIIEHA 33 CUET MONYYESHHs JAOMOIHU-
TEJBHBIX 0AJUIOB 32 aKaJIeMUYECKYIO aKTHBHOCTD.

OO0yyaromuiicsi, IMEIOIINI MPaBO Ha MOJyYeHHe OIEHKU 0e3 mpo-
BEJICHSI TIPOIETyPhl IPOMEKYTOYHOHN aTTeCTallii, MOXKET TTOBBICUTH €
MyTeM CIa4ydl aTTeCTAIMOHHOTO HUCIbITaHus. B cioydae momyueHus o0y-
YalOIIUMCS Ha aTTecTaliOHHOM ucnblTannu 0 0amIoB wror OaiLIbHOM
OIIEHKH I10 TUCIUILINHE HEe CHIKAETCS.

3a aKkaJeMUYEeCKyI0 aKTUBHOCTh B XOJI€ OCBOEHUS JUCIMITINHEI,
ydyacTue B  y4eOHOW, Hay4YHO-UCCIICJOBATEIbCKONW, CIOPTHBHOM,
KYJIBTYPHO-TBOPYECKOM u 00IIIeCTBEeHHOM JIeSATEIIbHOCTH
oOydaromemMycss MOTYT OBbITh HAYWCIIEHBI JIOTIONHUTENBHBIE OaJllbl.
MaxkcumanbHoe KOJIMYECTBO JIOTIOJTHUTENBHBIX 6asioB 3a
aKaJIeMHUYECKYI0 aKTUBHOCTh cocTanisieT 30.

OcHOoBaHWEM UIA TIOJNyYEHHUS JIOTIONHUTENBHBIX  OasioB
SIBIISIFOTCS:
- BBINOJHEHWE  JOTOJHUTENBHBIX  33JaHUid 10  JUCIUIUINHE,
JTOTIOJTHUTENbHBIE OaIITbl HAUUCIISFOTCS TTPETIOIaBaTeleM;

- yyacTMe B TE€YEHHE CeMecTpa B y4eOHOH, Hay4IHO-
MCCIIeIOBATEIbCKOM, CIIOPTUBHOM, KYJBTYPHO-TBOPUECKOH U 0OIe-
cTtBeHHOM nestenpHocTr KI'Y..

4 | ®opMbI 1 BHIIBI YIEOHOH B ciaydae ecnu k mpoMEKyTOYHOH arrecTanuu (3adery) HaOpaHa
paboTHI IS HEYCIIeBaIO- cymma MeHee 51 6amna, oOydaromeMycsi HeoOXOAMMO HaOpaTh HEZo-
KX (BOCCTAHOBHUBILHUXCSl | CTalollee KOJMYECTBO OajUIOB 3a CUET BBIIOJIHEHHS JOMOJHHUTEIBHBIX
Ha Kypce o0y4eHus) o0y- | 3aJaHuii, 10 KOHIA MOCIeHeN (3a4eTHOM) HeJleTN ceMecTpa.

YAFOIUXCS JUIST TIOTYIEHHSI JlukBuIAIMS aKaJleMHYECKUX 33J0JDKCHHOCTEH, BOHUKIINX U3-32
HEIOCTAaIOMNX 0aslIoB B PasHOCTH B y4eOHBIX IUIAHAX MPU MEPEBOJE WIH BOCCTAHOBJICHHUH, PO-
KOHIIE ceMecTpa BOJUTCS IIyTEM BBINIOJHEHHUS JONOJHUTENBHBIX 3aaHuil, popmMa U 00b-

€M KOTOPBIX OITIPEACIIACTCA NPEIOaaBaTCIICM.

6.3. IIpouenypa oueHUBaHMS Pe3yJbTATOB OCBOCHUS M CHUIINHBI

Py0exxHbie KOHTPOIM MPOBOAATCS B GOpMe TUCHbMEHHOTO TECTUPOBAHUS, 3a4ET
B YCTHOH (pOopMe BHI€ OTBETOB Ha BOMPOCHI B OUIIETaX K 3aU€TYy.
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[Tepen mpoBeneHreM pyOEKHOTO KOHTPOJISI TIPETOaBaTeh MPopadaThIBACT C
OOy4aroNIMMHUCS OCHOBHOM MaTepuall COOTBETCTBYIOIIMX Pa3/IeJIOB JAUCIUIUIMHBI B
dbopme KpaTKoi JIeKINMU-TUCKYCCHUH.

Bapuantel 3amanuii 115 pyoexHsix kontposied Ne 1, Ne 2 cocrost u3 20 Bo-
npocoB. Jyist onpeneneHust 0ayuioB MPU MPOBEPKE PyOSKHBIX KOHTPOJIEH MCIOJIb3Y-
I0TCSI MHTEPBAJIbHBIE OLICHKH, PEJICTABJICHHBIE B TAOIUIIE

Koanuectro npa- 1-5 6-8 9-11 12-14 15-17 18-20
BHJIBHBIX OTBETOB

KonnuectBo 6ayioB 0 1 2 3 4 5

Ha kaxayro moroToBky K pyOeKHOMY KOHTPOJIIO 00y4YarolieMycsi OTBOJAUTCS
I akagemuueckui yac.

[IpenonaBarenp OllEHUBAET B Oajuiax pe3yJbTaTbl pyOeKHBIX KOHTPOJIEH KaK-
JIOr0 CTYJEHTA MO KOJIWYECTBY MPABWIbHBIX OTBETOB U 3aHOCUT B BEIOMOCTbH y4eTa
TEKYLIEN YCIIEBAEMOCTH.

buner k 3adety coctout u3 1 Bompoca. Bonpocs! k 3a4€Ty AJOBOAITCS 10 00Y-
YaOIIUXCS HA IMOCIENIHEN JEKIMU B cemecTtpe. Ha moaAroroBky oreera no Bompocam
owera K 3a4€Ty oOydaroniemMycs OTBOAUTCS 1 acTpoHOMUYeckuii yac. Bompoc orie-
HuBaetcs B 30 6ayIoB.

Pe3ynbTaThl TEKyIIETr0 KOHTPOJIA yCIIEBAEMOCTH M 3a4€Ta 3aHOCATCA MPEINoa-
BATEJEM B 3a4YETHYIO BEJOMOCTb, KOTOpPAsl CHAETCA B OPraHU3ALMOHHBIA OTAEN WH-
CTUTYyTa B KOHIIE 3a4ETHON HEJIeNU, a TAKXKE BBICTABJISIETCS B 3aYETHYIO KHUKKY 00Y-
YaroUIErocs.

6.4 IIpMepbI OLICHOYHBIX CPEACTB I PYOeKHBIX KOHTPOJIe, 3auéra
6.4.1 Ilpumepsn! 3a1aHuii 1J151 pyOe:KHOTO KOHTPOJIst Nel
Bapuanr1_1

1 Yto Ha3bIBaeTCHA MOAEIMPOBAHUEM ?

1 KonmpoBaHue CBOWCTB peaibHO CYIIECTBYIOIIMX OOBEKTOB, MPOIECCOB WM
SIBJICHUU.

2 OnucaHue CBOMCTB peajbHO CYIIECTBYIONIUX OOBEKTOB, MPOILIECCOB WIIU SIB-
JICHUU.

*3 IloctpoeHue W M3ydeHUE MOJICNICd PEaIbHO CYIIECTBYIOUIUX OOBEKTOB,
MIPOIIECCOB WJIM SIBJICHUM C II€JIbIO MOJyYeHUsI OOBICHEHUHN ATUX SIBJICHUMN, a TaKXKe
JUISL TIpeICKa3aHusl sIBJICHUM, MHTEPECYIOIINX HUCCIIeI0BaTENS.

4 V3ydeHne CBOWMCTB peajbHO CYIIECTBYIONIUX OOBEKTOB, MPOIECCOB UM SIB-
JICHUU.

2 Yto Ha3bIBAETCA MAaTEeMATH4Y€CKOH MO/IeJIbI0?

*1 CoOBOKYITHOCTh MaTE€MaTUYECKHX BBIpOXCHHUH (YpaBHEHUI, HEPABEHCTB),
OTHMCHIBAIOIINX UCCIIEAYEMOE SIBICHUH, TIPOIECC UM OOBEKT OKPYIKAIOIIETO MUPA.

2 COBOKYIMHOCTh XapaKTEPUCTUK SBJICHUM, TIPOIECCOB WM OOBEKTOB OKPYXkKa-
IOILIETO MUpa.
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3 CoOBOKYIHOCTh pacu€THBIX MapaMeTPOB SIBICHUI, MPOLIECCOB MK 0OBEKTOB
OKPYKaIOIIEro MUpa.

4 COBOKYITHOCTb COCTOSIHUN OOBEKTa UJIM CUCTEMbBI B MOMEHTBI BPEMEHH.

3 Kakoe onTuMajibHOe pelieHue?

1 Pewienue, ynoBieTBopstolee 1eaeBOl PyHKINH.

2 Penienue, yA0BIETBOPSIONIEE OTPAHUYCHUSM.

3 Pemienue, ynoBieTBopstoliee TpeOOBAaHUSAM JIHIA, IPUHUMAIOLIETO pellle-
HUE.

*4 Pemenue, y0BIETBOPSIOLIEE IEEBOM PYHKIIMU U OTPAHUYCHUSIM?

4 Kakue BHIBI 10NOJTHUTEJIbHOM MepeMeHHOM ?

*1 N30bITOUHAs

2 Hckomas

*3 JlobaBouHas

4 UcknroyaeMast

5 Kakoe nonmycrumoe pemenue?

1 Pewienue, ynoieTBopstolee 1eaeBoil PyHKINH.

*2 Pelienue, y10BIETBOPSIOLIEE CUCTEME OTPAHUYCHUI.

3 Pemenue, ynoBieTBopsiouiee 1eaeBo GyHKINN U OTpaHUYEHUSIM?

4 Pemenue, yAoBJIETBOpAIOIIEEe TPEOOBAHUSAM JIUIA, IPUHHUMAIOLIETO pellie-
HUE.

6 Kakoe onpenesienne cuMiiekc-meroaa?

*1 O0xox yYIJOBBIX TOYEK O0JACTH JONMYCTHMBIX PEIICHUH (CHMILIEKCa) ¢
IIPOBEPKOM HA ONITUMAJIBHOCT.

2 OO0XoJ1 YriOBBIX TOYEK OOJACTH TOMYCTUMBIX pEUIeHUH (CUMILUIEKca) ¢ Mpo-
BEPKOU Ha IOMYCTUMOCTb.

3 O6xof yriIOBbIX TOUYEK OOJIACTH JOIMYCTUMBIX PEIICHHUH (CUMILIEKCca) C Mpo-
BEPKOM HA ONPENEIEHHOCTb.

4 OOXoJl YIJIOBBIX TOYEK OOJACTH JIOMYCTUMBIX pEIICHUH (CUMILUIEKCa) ¢ Mpo-
BEPKOI HA HEONPEAEIEHHOCTb.

7 Kakoe onpenesjieHue 0a3MCHOr0 pernieHusi?

1 Pemienue cucteMpl ypaBHEHHM, MMOIYy4a€MOE€ NPUPABHUBAHUEM K E€IAMHMIIE
(N-m) mepeMeHHbIX, TJe N — KOJUYECTBO HEM3BECTHBIX MEPEMEHHBIX, M - KOJIHYECTBO
YPaBHCHUM.

2 PemieHue cucTeMbl ypaBHEHHM, MOTydyaeMoe MPUPABHUBAHUEM K MUHYC €/1-
Hu1e (N-M) nepeMeHHBIX, I7ie N — KOJIMYECTBO HEU3BECTHBIX MEPEMEHHBIX, M - KOJIU-
YECTBO YPABHECHUM.

*3 Pemnienue cuCTeMbl ypaBHEHUH, MOJydyaeMoe IpUpaBHUBAHUEM K HyIO (N-
M) MEepEeMEHHBIX, I N — KOJUYECTBO HEU3BECTHBIX MEPEMEHHBIX, M - KOJIUYECTBO
YPaBHEHHUM.

4 PerieHue CHCTEMbl YpaBHEHH, TIOTy4aeMOe TIPUPABHUBAHUEM K JIBYM (N-M)
NEPEMEHHBIX, /1€ N — KOJMYECTBO HEU3BECTHBIX NEPEMEHHBIX, M - KOJIUYECTBO
YPaBHCHUM.

8 Kakoe onpenesnenune 0a3ucHOI nepeMeHHOM?

1 TlepemeHHas1, UMerOIIAs HYJIEBOE 3HAYEHUE.

*2 IlepemenHast, UMerOIasi HEHYJIEBOE 3HAYEHHE.
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3 [lepemennasi, umeronias 3HaueHUe OOJIbIIE HYJIS.

4 TlepemenHasi, UMEIOIIas 3HAYEHUE MEHBIIIE HYJIS.

9 Kakoe onpeaejieHue HeOa3MCHOM MepeMeHHOoi ?

*1 IlepemenHasi, UMeroIIasi HyJIeBOE 3HAUCHUE.

2 IlepemenHasi, UMeroIIasi HEHYJIEBOE 3HaYCHUE.

3 IlepemeHHast, UMEIOIIAs 3HAYCHUE MEHBIIIE HYJIS.

4 TlepemenHasi, UMeroIIasi 3Ha4Ye€HUE OOJIBIIIE HYJIS.

10 Kakoe onpenesienne BKJIOYAeMOil epeMeHHOMH?

1 basucHas nepemeHHas1, KOTOpasi OyZeT BKIIOYeHa B MHOXKECTBO HEOa3UCHBIX
NEPEMEHHBIX Ha CIEIYIOIEH UTEPALIIH.

*2 Heba3zucHast mepeMeHHasi, KoTopasi OyleT BKJIIOYeHa B MHOXKECTBO Oa3uc-
HBIX [IEPEMEHHBIX Ha CJIEAYIOLIEH UTEPALIIH.

3 Hckomas mepeMeHHas, KOTopasi OyJeT BKJIIOUE€HAa B MHOXECTBO Oa3HCHBIX
IIEPEMEHHBIX Ha CIEIYIOLIEH UTEPALIH.

4 JlonoiaHUTENbHAs NEpEMEHHas, KOoTopas OyleT BKJIIOU€Ha B MHOKECTBO Oa-
3MCHBIX IIEPEMEHHBIX Ha CIEAYIOIIECH UTEpaLlUN.

11 Cko1bKO BBIMHCIUTEIbHBIX Npoueayp Meroaa I'aycca-Kopaauna?

1 Opna.

*2 JiBe.

3 Tpu.

4 Yetnipe.

12 Kakoe onpenesienue cereBoro rpagpuxka?

1 I'padpuueckoe mpeacTaBieHHe CETEBOM MOJEIN 00OBbEKTa YIpaBICHUS B BUJE
HaIpaBJICHHOTO HECBSI3HOTO Trpada.

2 I'paduueckoe npeacTaBiIeHUE CETEBOM MOJETU O0BEKTa YNPABIEHUS B BUJE
HEHAIPaBJIEHHOT0 HECBSA3HOTO rpada.

*3 I'papuueckoe npeacTaBiieHUE CETEBON MOJIEIN 0ObEKTA YIPaBICHUS B BUE
HaIIPaBJICHHOTO CBS3HOTO rpada.

4 I'padnyeckoe mpescTaBICHUE CETEBOW MOJIENN O0OBEKTa YIPABICHUS B BUJIE
HEHAIPaBJICHHOTO CBSI3HOTO rpada.

13 Yro Ha3piBaeTcs padoToii B cereBoM rpaguke?

1 [eiicTBue, N3MEHSIONIEE COCTOSTHUE 00BbEKTA U MTPOUCXOJISIIEE BO BPEMEHHU.

2 JleiicTBHE, HEU3MEHSIOIIEE COCTOSIHME 00BEKTa M MPOUCXOISIIee BO BpeMe-
HU.

3 [eilicTBUE, HEU3MEHSIOIEE COCTOSHUE 00BEKTa U HEMPOUCXOAIIEE BO Bpe-
MEHHU.

*4 JlelicTBHE, BHIIIOJHIEMOE JIMLIOM IPUHUMAIOLIUM PEILICHHUE.

14 Yro Ha3bIBaeTCs cOOBITHEM B CeTeBOM rpaduxe?

*1 CocTosiHrEe 00BEKTa B MOMEHT BPEMEHU.

2 Hayano BeinmonHeHus paboT B c€TeBOM Irpaduke.

3 OxoHYaHME BHITIOJTHEHHS pabOT B CETEBOM rpaduke.

4 TlepeceueHune MyTH C KPUTUYECKUM YYACTKOM CETEBOT0 rpaduka.

15 Kakoe onpenesenne moJHOIO IMyTH ceTeBOro rpaguka?

1 TIyTp, HE conep KAl KPUTUYECKHE YUACTKU.

*2 IlyTh ceTeBOro rpauka OT UCTOKa K CTOKY
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3 IlyTs, conepxKalimii KpHTHYECKUE YUACTKH.

4 TlyTh ¢ MakCUMaIbHBIM KO3(PPUITUEHTOM HANPSKEHHOCTH.

16 Kakoe onpenesieHne KPUTHYECKOT0 MYTH CETEBOro rpadpuxa?

1 Campblii KOPOTKHI MOJIHBIN ITyTh CETEBOTO Tpaduka.

2 CaMbIil ITMHHBIN MyTh CETEBOT0O rpaduka.

3 CaMblil KOPOTKHUIA MyTh CETEBOTO Tpaduka.

*4 CaMblil JJIMHHBIN MOJHBINA MyTh CETEBOTO Tpaduka

17 Ilo xakoii ¢popmyJie paccHuTbiBaeTcsi KOG PUUMEeHT HANPSKEHHOCTH?

n
9 i
1 KIJ :1+—
n
r--
*2 i :1_'—1
Typ —xp
n
r..
I P ) B
1 Tip +tip
n
r..
R )
1] Tip +tip

18 Ilo xkakoit ¢opmyJie pacCUMTHIBACTCH PAHHUU (0XKUIaeMblil) CPOK
CBepIIeHus |-T0 cOObITHS?

*1 t8 = maxft? +tji}
==t
(i, ])

2 tf :m%{tf —tij}
(i, 1)

3 tf E m@g{tlp ~tij}
(i.))

4 tF = min{t? +1i}

] ==t

(i, )

19 Ilo kakoii ¢opmyJie paccUMTHIBACTCH NMO3AHUI (NpeaebHbIA) CPOK

CBepIIeHus i-ro coobITHS |?

1t = m@g{t’j’ +1jj}

(1,)
2t :m%{t? ~tjj}
(i, 1)
*3t = m@g{t’} —~tjj}
(1, 1)
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4t :m%{t’} +1jj}
(i, 1)

20 Kakoil aJropurM onpeaeieHUsl y4aCTKAa KPUTHYECKOI0 NMYTH CETEBOI0
rpaguxa?

1 Dran 1.PaHHMN ¥ MO3AHUN CPOKM HACTYIUICHUS HAYaIbHOTO COOBITHS | HE
COBIIAJIAIOT.

Ortan 2.PaHHU# ¥ NO3MHUI CPOKM HACTYIUICHUS] KOHEYHOTO COOBITHS | COBIIA-
JAKOT.

Ortan 3. Pa3HOCTh paHHUX CPOKOB I-TO U J-T0 COOBITHI COBIMAIAET C PA3HOCTHIO
TIO3JTHUX CPOKOB I-T'O ¥ J-TO COOBITHIA

*2 Oran 1.PaHHMI W MO3JHHUNA CPOKH HACTYIUICHHS HAYAJIILHOTO COOBITHS |
COBITAIAIOT.

Ortan 2.PaHHUI 1 MO3MHUI CPOKH HACTYIUICHHUSI KOHEYHOTO COOBITHS | COBIIA-
JAFOT.

Oran 3. Pa3HOCTh paHHUX CPOKOB I-T'O M |-TO COOBITHI COBIAIACT C PA3HOCTHIO
MO3JIHUX CPOKOB I-T'0 U J-T'O COOBITHIA

3 Oran 1.PanHuii 1 MO3IHUI CPOKHM HACTYIUICHHS HAYAIBHOTO COOBITHS | COB-
[1aJAk0T.

Otan 2.PaHHWii ¥ MTO3HUI CPOKHM HACTYIUICHUSI KOHEYHOTO COOBITUS | HE COB-
[1aJAk0T.

Oran 3. Pa3HOCTh paHHUX CPOKOB I-T'O U J-TO COOBITHI COBIAIACT C PA3HOCTHIO
MO3IHUX CPOKOB I-I'0 U J-T'O COOBITHIA

4 Dran 1.PaHHMIA ¥ TO3MHUNA CPOKH HACTYIUICHHMS HAYaJbHOTO COOBITHS | HE
COBITAJIAIOT.

Ortan 2.PaHHMi ¥ IO3THUI CPOKU HACTYIUICHUS] KOHEUHOTO COOBITHS | HE COB-
MaJaroT.

Oran 3. Pa3HOCTh paHHUX CPOKOB I-T'O M |-TO COOBITHI COBIAIACT C PA3HOCTHIO
TIO3JIHUX CPOKOB I-T'O U J-TO COOBITHIA

Bapuanr 1 2

1 Kakoii anropuTm cuMILieKkc-meroaa?

*1 Iar 1. Onpenenenne HaAYaIBHOTO TOMYCTUMOTO PEIICHHUS.

[Iar 2. Onpexenenre BKIIOYAEMOM MEPEMEHHON U3 YKciia HeOa3UCHBIX Tepe-
MEHHBIX. EClIM TakoW NMEpEMEHHON HET, TO PELICHUE ONTUMAJIBHO, MHAYE OCYILIECTB-
JII€TCS IEPEXO/I K mmiary 3.

[Iar 3. OnpeneneHue UCKIOYAEMOM MEPEMEHHON U3 Yuclia Oa3UCHBIX Tepe-
MEHHBIX.

[ar 4. Onpexaenenue HOBOTo O6a3zucHoro pemienus. [lepexon Ha mar 2.

2 Iar 1. Onpexnenenre Ha4YaaIbHOTO JOMYCTUMOTO PEIICHUS.

[Iar 2. Onpenenenue BKIOYAEMOW MEPEeMEHHONW M3 uuciia 0a3UCHBIX Tepe-
MEHHBIX. ECIIM Takou NepeMEHHON HET, TO PELICHHE ONTUMAIBHO, MHAYE OCYIIECTB-
JSIeTCS mepexo K mary 3.
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[ar 3. OnpeneneHne UCKIOYAEMON NMEPEMEHHON M3 YUCia HEOA3UCHBIX Ie-
PEMEHHBIX.

Hlar 4. Onpexnenenue HOBOro 6asucHoro pemenus. Ilepexon Ha mar 2.

3 lar 1. Onpenenenne Ha4aaIbHOTO JOIYCTUMOIO PEILICHUS.

Har 2. OnpezneneHue UCKIOYAEMON MEPEMEHHONW M3 4Hclla HEOA3UCHBIX Iie-
peMeHHbIX. Ecnu Takoi mepeMeHHOW HEeT, TO pelIeHUE ONTHMAaJbHO, WHAa4Ye OCYy-
HIECTBIISIETCS TIEPEXO0/I K miary 3.

[Iar 3. OnpeneneHue BKIIOYAEMOW TMEPEMEHHOW W3 YHCiIa Oa3HUCHBIX Tepe-
MEHHBIX.

[lar 4. Onpexnenenne HOBOToO OazucHoro peuenus. [lepexon Ha mar 2.

4 Hlar 1. OnpeneneHue HAYAITBHOTO JOIYCTUMOTI'O PEIIECHHUS.

[ar 2. Onpexaenenue BKIIOYaEMOM MEPEMEHHON U3 Yucia HeOa3HCHBIX Tepe-
MEHHBIX. ECIM Takol MEpEMEHHOM HET, TO PEMIEHUE JOIYCTUMO, HHAYE OCYILECTBIIS-
€TCs Mepexo1 K mary 3.

Har 3. Onpenenenue HUCKIIOYAEMOW MEPEMEHHONW M3 yucia 0a3HCHBIX Iepe-
MEHHBIX.

ar 4. Onpexnenenue HOBOro 6asucHoro peuenus. Ilepexon Ha mar 2.

2 Kakoe onpenesieHre BKJIO4YaeMOH NepeMeHHO?

1 ba3ucHas nepeMeHHas, KOTOpass Ha CIEAYIOIIEW HTEpAalMH MOJJIEKUT HC-
KJIIOYEHHIO U3 MHOKECTBA 0a3MCHBIX IEPEMEHHBIX.

2 Heba3ucHas nepeMeHHas1, KOTopas Ha CIEAYIOIIEeH UTepallui UCKITIOUNUTCS U3
MHOKECTBA OA3UCHBIX MTEPEMEHHBIX.

3 ba3sucHas mepeMeHHas, KOTOpas Ha CIEAYIOUIEd WTEPAalUM BKIIOUUTCS B
MHOKECTBO HEOa3UCHBIX IEPEMEHHBIX.

*4 HeOa3ucHas mepeMeHHasi, KOTOpasi Ha CIIeIyIOUIel UTepaly BKIIOUATCS B
MHOKECTBO 0a3UCHBIX IEPEMEHHBIX.

3 Kakoe onpeaesieHue yCJI0BUSI ONNTUMAJIbHOCTH?

1 Bxirouaemoil mepeMeHHOM B 3ajlaue MaKCMMHU3alMM (MUHUMU3AIMNA) SIBJISI-
eTcsi Oa3ucHas MepeMeHHast, UMEIoIIas B Z-ypaBHEHUN HAaMOOJBIINI OTPUIIATEIbHBIN
(monoxxutensHbIN) Kodpdunment. B ciydyae paBeHcTBa KOd(h(UIIMEHTOB aJisi He-
CKOJIbKMX HE0a3HUCHBIX MEPEMEHHBIX BbIOOD AenaeTcsi mpou3BoibHO. Ecin Bece ko3 -
(GuIueHTs MpU HEOA3UCHBIX MEPEMEHHBIX B Z-ypaBHEHUH HEOTPHUIATEIbHBI (HEMO-
JIOKUATEIIBHBI ), TOJIyYEHHOE PELIEHUE SIBISETCS ONTHMAJIBHBIM

*2 BxirouaeMol mepeMeHHON B 3a7jaue MaKCUMU3aluKu (MUHUMU3AIUHN) SABIIS-
eTcsi HeOa3ucHasl IepeMeHHasi, UMeroniasi B Z-ypaBHEHUH HauOOJBIINI OTpHULIATeNb-
HBIM (TIOJIOXKUTENbHBIN) Ko3(dduimeHnT. B ciyyae paBeHcTBa K03(G(UIIMEHTOB AJIst
HECKOJIbKMX HEOA3UCHBIX MEPEMEHHBIX BBIOOp JeliaeTcs Mpou3BoJibHO. Ecnu Bce ko-
b duLrieHTs P HEOA3UCHBIX MEPEMEHHBIX B Z-ypaBHEHUM HEOTpULIATENbHBI (He-
MOJIOKUTEIIbHBI ), OJTYYEHHOE PEIICHUE SBISETCS ONTUMATIBLHBIM.

3 Bxirodaemoil nepeMeHHOM B 3a/lau€ MaKCUMU3AUUU (MUHUMHU3ALUU) SBIISI-
eTcsl Heba3ucHas epeMeHHasl, UMeroIIasi B Z-ypaBHEHUH HAMMEHbBIINN OTpULIATENb-
HBIM (TIOJIOXKHUTENbHBIN) Kodhdumuent. B ciydae paBeHcTBa kK03Gh(OUIIMEHTOB st
HECKOJIbKMX He0a3MCHBIX MePEMEHHBIX BBIOOpP Jenaercs npou3BoibHO. Eciu Bee ko-
3¢ dunmeHTs NP HEOA3UCHBIX MEPEMEHHBIX B Z-ypaBHEHUU HEOTPUIATENbHBI (He-
MOJIOKUTENBbHBI ), IOJYYEHHOE PEIIECHUE SBIISETCS ONTUMAIbHBIM
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4 BxirouaeMoil mepeMeHHO B 3aJau€ MakCMMH3alUUu (MUHUMU3ALMU) SBIISI-
eTcsi Heba3ucHas epeMeHHasi, UMeronlas B Z-ypaBHEHUH HauOOJBIINI OTpUIlaTeb-
HBbIN (MOJOXKUTENbHBIN) KoddduumueHnt. B ciaydae paBeHcTBa KOADPHUIIMEHTOB IS
HECKOJIbKMX HEOA3UCHBIX MEPEMEHHBIX BBIOOp JeliaeTcs Mpou3BoJibHO. Ecnu Bce ko-
b ULeHTHI TPU HEOA3UCHBIX NEPEMEHHBIX B Z-ypaBHEHUU OTPUIIATENIbHBI (I10JIO-
YKUTEJIBHBI), TOJYYEHHOE PEIICHUE SBIISIETCS] ONTUMAIbHBIM

4 Kakoe onpeaesjieHue yCJIOBUA T0MYCTUMOCTH?

*1 B 3amadyax MakKCUMHU3allMd ¥ MUHUMHU3AINHA B Ka4eCTBE MCKIIOYAEMON Tie-
peMeHHOM BbIOMpaeTcs Oa3ucHas mepeMeHHas, A1 KOTOPOW OTHOIICHHUE MTOCTOSTHHOU
B MPABOI YaCTH COOTBETCTBYIOLIETO OrPaHUUYEHUS K (TIOJOKUTEIBHOMY) KO3 Puiiu-
CHTY BEIYIIEro CToyidlia MUHUMaJIbHO. B ciyyae paBeHCTBa 3TOTO OTHOIICHUS IS
HECKOJIbKUX 0a3MCHBIX MTEPEMEHHBIX BBIOOD JI€TAETCS MPOU3BOJIHHO.

2 B 3amavax MakCMMU3alMK 1 MUHUMU3ALHUHA B KaYECTBE HCKIIIOYAEMOIl repe-
MEHHOW BbIOMpaeTcsl HeOa3uCHas NEpeMEHHasi, 11 KOTOPOM OTHOILIEHUE MOCTOSH-
HOM B MpaBOil 4acTU COOTBETCTBYIOLIEIO OrpaHUYEHUs K (TOJOKUTETLHOMY) KO3 (-
(bUIMEeHTY BEAYIIEro CToJ0a MUHMMAIBHO. B cilyyae paBeHCTBa 3TOr0 OTHOIIECHUS
JUTSI HECKOJIBKUX 0a3MCHBIX IEPEMEHHBIX BBIOOD JI€7IAeTCsl MTPOU3BOJIHHO.

3 B 3agayax MakCMMH3allM¥ 1 MUHUMHU3AINU B KAYECTBE UCKIIOYAEMOUW Nepe-
MEHHOU BbIOMpaeTcst 6a3ucHas MepeMeHHast, 111 KOTOPO OTHOIIEHHE TTOCTOSIHHOM B
MIPaBOM 4aCTH COOTBETCTBYIOLIETO OIPAHUYCHUS K (MTOJIOKUTEIBHOMY) KOdhpuiireH-
Ty BEAYIIEro CTOJI0Ia MaKCUMAJIbHO. B cilydae paBeHCTBa 3TOr0 OTHOLIEHUS ISl He-
CKOJIbKMX 0a3UCHBIX TIEPEMEHHBIX BBIOOP JAEIaeTCsl TPOU3BOJIBHO.

4 B 3amayax MakCUMU3alMK 1 MUHUMHU3ALHUHA B KaYECTBE UCKIIIOYAEMOil mepe-
MEHHOUN BbIOMpaeTcs HeOa3uCHas MEepEeMEHHas, JUIsl KOTOPOM OTHOILIEHHUE MOCTOSH-
HOI B MpaBOil 4YaCTH COOTBETCTBYIOLIETO OIrPAHUUYEHHUS K (TIOJIOKUTEIBHOMY) KO3 (-
(GUUKEHTY BEQyILIEro cToi0la MaKMUMalbHO. B ciiyyae paBeHCTBa 3TOr0 OTHOUIECHUS
JUTSI HECKOJIBKUX 0a3MCHBIX TIEPEMEHHBIX BBIOOD JI€TIaeTCsl MTPOU3BOJIHHO.

5 YUto Takoe Beaymiasi CTPOKA CUMILIEKC Ta0auIbI?

1 Crpoka cumIuiekc TaOiMIbl, COOTBETCTBYIOIIAs MCKIIOYaeMON HebOa3ucHOU
IIEPEMEHHOM.

2 Crpoka CUMIUIEKC TaOIHIIbI, COOTBETCTBYIOIIAS BKIIFOUaeMON Oa3MCHOM Tie-
PEMEHHOM.

*3 Crpoka cUMILUIEKC TaOJMIbI, COOTBETCTBYIOLIAs MCKIIOYaeMon 0a3HCHOM
IIEPEMEHHOM.

4 Crpoka CHMIUIEKC TaOJHMIIbI, COOTBETCTBYIOIIAS BKJIIOYaeMOW HeOa3uCHOU
IIEPEMEHHOM.

6 Uto Takoe Beayumuii cToJi0en CMMILIEKC TA0 bl ?

1 Cronbern cumruiekc TabJUIIBI, COOTBETCTBYIOIIMI BKIHOYaeMOW Oa3HCHOM
IIEPEMEHHOM.

2 Cronber cUMITIEKC TabJIUIIbl, COOTBETCTBYIOIIUN UCKITIOYaeMON HeOa3ucHOU
MIEPEMEHHOM.

*3 Cronben cuMILIeKC TabIUIlbl, COOTBETCTBYIOIINN BKIIIOUaeMOi HE0a3UCHOM
IIEPEMEHHOM.

4 Cronber; CUMIUIEKC TaOJUIBI, COOTBETCTBYIONIUN HCKIIIOYaeMON Oa3nCHOM
IIEPEMEHHOM.
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7 Uto Ha3bIBAETCS BeAYILIMM 3JI€MEHTOM CUMILIEKC TA0JIUIbI?

*1 DieMeHT CUMIUIEKC TaOJMIIbl, HaXOIAIIUKUCA Ha MEPECEYeHUH BEIYIIEro
CTOJIOIA U BEAYIIEH CTPOKHU CUMILIEKC TaOIHIIbI.

2 DIeMEeHT BeAyllel CTPOKUA CUMIUIEKC TaOIHIIbl, COOTBETCTBYIOLIUN BKIIOUYA-
€MOU TTIEPEMEHHOM.

3 DneMeHT BeylIero CTOJIONA CHUMIUIEKC TaOJIUIbl, COOTBETCTBYIOIIUNA HC-
KJIFOYaEMOM TIEPEMEHHOM.

4 DneMeHT CUMIUIEKC TabJIMLbI, COOTBETCTBYIOIINI HAUMEHBIIEMY CUMILIEKC-
HOMY OTHOILIEHUIO.

8 Kakue BblunciauTe/ibHble Ipoueaypsl Meroaa I'aycca-ZKopaana?

1 1 ®opmupoBaHre HOBOW BEAYILEU CTPOKH.

Hogas Benymas crpoka=Crapas Beayias ctpoka/Beayuiuii s3JeMeHT.

2 ®opmupoBaHUEe HOBOT'O BEAYIIETO CTOJIONA.

Hogerit Begymuit cronoen=Crapbiii Beaymuii cronoen/Begyuuii anemMenT.

3 ®opMHUPOBAHUE OCTAIBHBIX HOBBIX YPABHEHUM.

HoBoe ypaBuenue=Crapoe ypaBHeHue+(Koaddunment Bemymiero cronbdia
craporo ypaBHeHus1)*(HoBas Benyiias cTpoka).

2 1 ®opMupoBaHHUE HOBOW BEAYIIEH CTPOKH.

HogBas Benymias ctpoka=Crapas Beayiias crpoka/Beaymuii aneMeHT.

2 @OpMHUPOBAHUE OCTAIBHBIX HOBBIX YPABHEHUM.

HoBoe ypaBHenue=Crapoe ypaBHeHue+H(Kosapduuuent Beaymiero crondia
craporo ypaBHeHus )*(HoBast Beayiast cTpoka).

3 1 ®opmupoBaHue HOBOM BENYLIEN CTPOKHU.

Hogas Benymias crpoka=Crapast Beayiasi ctpoka/Benyiuii seMeHT.

2 ®opmupoBaHUEe HOBOTO BEAYIIETO CTOIONA.

HoBeiii Benymuii cronden=Crapsiii Beaymuii ctonoer/Beaymumii 2eMeHT.

3 ®opMHUPOBAHKUE OCTAIBHBIX HOBBIX YPABHEHUM.

HoBoe ypaBuenue=Crapoe ypaBHeHue—(Koadduiment Bemymiero cronbdia
craporo ypasHenus)*(HoBas Beayias ctpoka) [2].

*4 1 ®opMupoBaHUE HOBOM BEAYIIEH CTPOKH.

HogBas Benymias ctpoka=Crapas Beaymias crpoka/Bemyiuii aneMenrT.

2 @opMHUPOBAHUE OCTAIBHBIX HOBBIX YPABHEHUH.

HoBoe ypaBuenue=Crapoe ypaBHeHue—(Koaddurment Bemymiero croinbdia
craporo ypaBHeHus )*(HoBast Beqayias ctpoka) [2].

9 Kakoii aaroputm Mmeroaa o0bIKHOBeHHOe JKOpIaHOBO HCKIOUYEeHHEe?

1 Oramn 1. Pazpemaronuii 371eMEHT 3aMEHsIETCSl 00OpaTHON BEJIMUUHOM.

Otan 2. OcTajbHbIE 3JIEMEHTBI Pa3pEIIAONICH CTPOKH JIEJISITCA HA pa3peniaro-
LA BJICMEHT.

Otan 3. OcTanpHbIC MIEMEHTHI Pa3pelIaoIIero CTOIONA ASTIATCS Ha pa3peria-
IOIIHI 3JIEMEHT U MEHSIOT 3HAKHU.

Oran 4. [Ipounie 351eMEHTHI ONPEAESISAIOTCS MO MPABUITY MPSIMOYTOJIbHUKA.

*2 Oran 1. Pa3pemaromniuii 371eMeHT 3aMeHAeTCss 00paTHON BETMYUHOM.

Otan 2. OcranbHble JIEMEHTHI pa3peniarolleil CTPOKH JESATCS Ha pa3peliaro-
IIUH JIEMEHT U MEHSIOT 3HAKHU.
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Otan 3. OcTanabHbIE 3JIEMEHTHI Pa3pellIaoIero cToi0na AeisITCA Ha pa3penia-
FOIIUH DJIIEMEHT.

Ortan 4. [Ipoune 351eMEHTBI ONPEAEIAIOTCS IO MPABUITY MPAMOYTOJIbHUKA.

3 DOran 1. Pa3pemaroinuii 31eMeHT 3aMeHsAETCS 0OpaTHON BETUYHHOM.

Oran 2. OcTanpHbIE 3JIEMEHTHI Pa3pellaloniel CTPOKH AENATCA Ha pa3peliaro-
UK DIIEMEHT U MEHSIOT 3HAKH.

Ortan 3. OcTanbHbIE AIEMEHTBI Pa3pelIaoIero CToI0Na AEATCA Ha pa3peria-
IOLTUI 3JIEMEHT U MEHSIOT 3HAKH.

Ortan 4. [Ipounie 31eMEeHThI ONPEIEISIOTCS 10 MPAaBUITY MPSMOYTOIbHHKA.

4 Drtan 1. Pa3pemaromuii 31eMeHT 3aMeHsIeTCsl 00paTHOW BETUYMHON U MEHSIET

3HaK.

Otan 2. OcranbHbIe AIEMEHTHI pa3peliarolield CTPOKH JEATCS Ha pa3peliaro-
IIUI JIEMEHT U MEHSIOT 3HAKHU.

Ortan 3. OcTanbHbIE MIEMEHTHI pa3pelaollero CToona AeNATCsa Ha pa3pela-
FOIIAM DJIEMEHT.

Oran 4. [Ipoune 351eMEHTHI ONPEAEIAIOTCS IO NPABUITY NMPSAMOYTOJIbHUKA.

10 Kakoii aaroputm merona mogupuuupoBannoe ’KopaaHOBO MCKJIKOYe-
Hue?

*1 Oran 1. Pazpemaroniuii 3J1eMEHT 3aMEHSIETCS 00OpaTHOU BEJTMYMHOM.

Otan 2. OCTalbHBIE 3JIEMEHTBI PA3PEIIAONICH CTPOKH JICIISITCA HA pa3peniaro-
A DJIEMEHT.

Oran 3. OcTanbHbIE AIEMEHTBI Pa3pellaolIero CTououa AeNATcs Ha pa3pelia-
IOIIUM 2JIEMEHT U MEHSIOT 3HAKHU.

Oran 4. [Ipoune 351eMEHTHI ONPEAEIAIOTCS O MPABUITY MPSIMOYTOJIbHUKA.

2 Oran 1. Pa3pemaromuii 3eMeHT 3aMeHsIeTCs] OOpaTHOW BEIMYMHON U MEHSIET
3HaK.

Otan 2. OcranbHble IEMEHTHI pa3peniarolleid CTPOKH JEIATCS Ha pa3peliaro-
IIUH SJIEMEHT U MEHSIOT 3HAKH.

Ortan 3. OcTanbHbIE AIEMEHTBI Pa3pellaolIero cToulua AeaaTcsa Ha pa3peria-
FOILLIUM DJIEMEHT.

Ortan 4. TIpoyrie 3eMEHTHI ONPEAEIIAIOTCS MO MPaBUITY MPSAMOYTOJIbHUKA.

3 Oran 1. Pa3zpemaroniuii 21eMeHT 3aMeHseTCsl OOpaTHON BEJTMUMHOM.

Otan 2. OcTalbHBIE 3JIEMEHTBI Pa3pENIAONIEH CTPOKH IEJSATCA HAa pa3peliaro-
IIUI SJIEMEHT U MEHSIIOT 3HAKHU.

Ortan 3. OcTanpHbIC MIEMEHTHI Pa3pelIaoIIero CTOI0Na ASTATCS Ha pa3pela-
IOIHM 3JIEMEHT U MEHSIOT 3HAKHU.

Oran 4. [Ipoune 351eMEHTHI ONPEAESISAIOTCS O MPABUITY MPSIMOYTOJIbHUKA.

4 Oran 1. Pazpemaromuii >eMeHT 3aMeHsIETCSl 00paTHOUM BEIMUYUHON M MEHSIET

3HaK.

Otan 2. OcTalbHBIE 3JIEMEHTHI PA3pEIIAONICH CTPOKH JIEJISITCA HA pa3peniaro-
LU JIEMEHT U MEHSIOT 3HAKHU.

Otan 3. OcTanbHbIe AIEMEHTHI Pa3pellaollero cToulua AeaiTcs Ha pa3pelia-
FOIIUH DJIIEMEHT.
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Oran 4. IIpourie 31eMEHThI ONPEAEIIAIOTCS MO MPABUITY MPSIMOYTOJIbHUKA.

11 Yo Takoe KOHIPYIHTHOCTb YHCeJ?

1 /IBa yucna KOHTPYIHTHBI, €CJIU PA3HOCTh YHCEIT JPOOHOE YHUCIIO.

*2 JIBa uncia KOHTPYIHTHBI, €CJIM PA3HOCThH YHUCEI LIEJI0€ YUCIIO.

3 JIBa uucna KOHTPYIHTHBI, €CJIA CyMMa YHCell JPOOHOE YUCIIO.

4 JIBa yncia KOHTPYIHTHBI, €CJIM CyMMa YUCET LEJI0€ YUCIIO.

12 Yro monnMaeTcsi mojx APOOHOM YaCTH YU CJIa?

1 HaubomnpIiee HeOTpUIIATENIbHOE YUCIIO0, KOHTPYIHTHOE UCXOAHOMY YHUCIY.

2 Haumenpliee OTpUUATENBHOE YUCIIO0, KOHIPYIHTHOE HCXOJIHOMY YHCITY.

*3 HaumMeHbliee HEOTPULIATEIHHOE YUCIIO, KOHTPYIHTHOE UCXOTHOMY YHCITY.

4 Haubomplee OTpULIATENBHOE YHCI0, KOHTPYIHTHOE UCXOAHOMY YHUCIY.

13 Kakoi aJiropuT™M MeToa OTCEKAIIIUX IJIOCKOCTel?

*1 Oran 1. Ocnabnennas 3agava. L{eno4ncIeHHOCTh UCKOMBIX MEPEMEHHBIX
UTHOPHUPYETCS, CUMIUIEKC-METOJIOM ONPEACIISIETCS ONTUMAJIbHBIN TJIaH.

Ortan 2. PacmpenHas 3ajgaya. Eciiv IJIaH HELEIIOYUCIIEHHBIN, COCTaBISETCS
JIOTIOJIHUTEIBHOE OTpaHUuYEHUE, “oTceKaromiee” IpoOHYI0 YacTh UCKOMOW MepeMeH-
HOH. JIOTIOJTHUTENbHOE OTPAHUYEHUE BKJIIOYAETCS B CUCTEMY OIPAHUYEHUUN U peria-
€TCsl paclIMpeHHas 3a7aya.

2 1 Oran 1. Ocnabnennas 3amada. HeoTpuarenabHOCTh HCKOMBIX TIEPEMEHHBIX
UTHOPHUPYETCS, CUMIUIEKC-METOJIOM ONPEACIISIETCS ONTUMAIIBHBIN I1JIaH.

Ortan 2. PacmmpenHas 3agaya. EciM IUTaH HELEJIIOYUCIIEHHBIM, COCTABISAETCS
JOTIOJTHUTENBHOE OTpaHUYEHUE, “‘OTceKaroliee” APOOHYI0 4acThb HCKOMOUM MepeMeH-
HOU. /[onmoMHUTEIbHOE OTpaHUYEHNE BKJIIOYAETCS B CUCTEMY OFPAHMYEHHUN U peria-
eTCs paclllupeHHas 3ajaya.

3 1 Oran 1. Ocnabnennas 3anaya. le04nCIEHHOCTh UCKOMBIX MEPEMEHHBIX
UTHOPUPYETCA, CUMILJIEKC-METOJOM OINPEAEIAeTCS ONTUMAIbHBIN IJ1aH.

Otan 2. PacmupenHas 3anava. Eciiv miaH 11e7104KCIICeHHbIA, COCTABISETCS J10-
MOJIHUTENLHOE OTPaHUYEHHE, “OTceKaroiiee” IPOoOHYI0 YacTh HICKOMOM MEepEeMEHHOM.
JIOonOJIHUTENbHOE OTPAaHUYEHUE BKIIFOYAETCS B CUCTEMY OIPAaHUYEHUN U pEelIaeTCs
pacummpeHHas 3ajayva.

4 1 Oran 1. Ocnabnennas 3anaya. [[en04ncIeHHOCTh UCKOMBIX TEPEMEHHBIX
UTHOPHUPYETCS, CUMIUIEKC-METOJIOM ONPEACIISIETCS ONTUMAJIBHBIN IJI1aH.

Ortan 2. PacmipenHas 3agaya. Eciiv MjlaH HELeJIOYUCIEHHBIN, COCTaBISETCS
JIOTIOJIHUTEJILHOE OrpaHuYeHHue, “OTcekaroiiee” APOOHYH YacTh JOMOJHUTHIHHOM
nepeMeHHoO!. J{onoJIHUTENbHOE OTPpaHUYEHUE BKJIIOYAETCS B CUCTEMY OTpaHHUYECHUN
U pellaeTcs pacluIMpeHHas 3aja4a.

14 Kakum o0pa3om onpeaeisieTcsi pAHHMA CPOK Havajia padborbi?
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15 Ilo kakoii ¢popMyJie pacCHUTHIBAETCH PAHHMII CPOK OKOHYaHHUs pado-
ThI?

1 POtij = ESj —tjj

*2 POtij = ESj +1jj
3 POtij =ESj +1jj
4 POtij =ESj —1jj

16 Kakum o0pa3om onpeneJisiercsi o3Hee OKOHYaHMe padoThI?

3 MI0y;; =S|

17 Ilo kakoi (popmyJie pacCUMTHIBAETCH MO3HEe HAYAJIO0 padoThI?
*1 HHtij =LCj -]

2 HHtij =ESj - tjj
3 HHtij = LCj —tjj
4 HHtij = ES;j —tij

18 YUto Ha3bIBaeTcsi MOJHBIM pe3epBOM BpeMeHun?

1 Bpemsi, Ha BEIMUMHY KOTOPOTO MOXHO YBEIHYUTH MPOJIOJKUTEITLHOCTh He-
KPUTHUYECKON PabOThI MPU YCIOBUM, YTO CPOK BBITIOJIHEHHSI BCETO MPOCKTA U3MEHUT-
Cl.

2 Bpewms, Ha BEIUYMHY KOTOPOTO MOKHO YBEIUYUTH MNPOJOJLKUTEIBHOCTh
KPUTHYECKON pabOThl MPU YCIOBUH, YTO CPOK BBIMIOJIHEHUS BCErO MPOEKTA HE U3MeE-
HUTCSL.

3 Bpewmsi, Ha BEIMYMHY KOTOPOTO MOKHO YBEIUYUTH MPOAOTKUTEIHLHOCTh
KPUTHYECKON pabOTHI MPH YCIOBUH, YTO CPOK BBITIOJIHEHUSI BCETO MPOEKTA U3MEHUT-
csl.

*4 Bpewmsi, Ha BEIMYMHY KOTOPOTO MOYKHO YBEJIMYUTH MPOIOJIKUTEIHHOCTD
HEKPUTUYECKON pabOTHI MPHU YCIOBHH, YTO CPOK BBHITIOJHEHUS BCETO MPOEKTA HE U3-
MEHHTCS.

19 Kakoe onpenesieHre 4aCTHOTO pe3epBa nepBoro Bujaa?

I YacTe mosHOro pe3epBa Ha KOTOPYIO MOKHO YBEIUYUTH MPOJIOTKUTEIb-
HOCTh pabOThI, HE H3MEHUB PAHHET0 CPOKa €€ OKOHYAHUSI.

2 YacTp MOJHOTO pe3epBa, HA KOTOPYK) MOXKHO YBEJIMYHUTH MPOJOTKUTETb-
HOCTb pabOThl, HE U3MEHUB PAHHETO CPOKa €€ HaYaJIbHOT'O COOBITHSI.

*3 YacTh MOJHOTO pe3epBa, Ha KOTOPYIO MOXHO YBEJIMYUTH MPOAOJIKUTEIb-
HOCTb pabOThI, HE U3MEHUB MO3HEr0 CPOKA €€ HAYAILHOTO COOBITHS.
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4 YacTp MOJIHOTO pe3epBa, KOTOpas OCTAETCs, €CJIM BCE MPEIUIECTBYIONINE Pa-
OOTBI 3aKAHYMBAIOTCS B CBOU IO3/IHUE CPOKH, a MOCIEAYIOIINE padOThl HAUMHAIOTCS
B PaHHUE CPOKH.

20 Kakoe onpenesieHue cBOOOIHOTO pe3epBa?

1 YHacTp moJIHOTO pe3epBa, KOTOpas OCTAETCsA, €CJIA BCE NMPEAUIECTBYIOIINE pa-
OOTBI 3aKAHYMBAIOTCSA B CBOU IO3/IHUE CPOKH, a MOCIEAYIOLINE paOdOThl HAUMHAIOTCS
B PaHHUE CPOKH.

*2 YacTh MOJIHOTO pe3epBa Ha KOTOPYIO MOXKHO YBEITHYHUTH MPOJOIKHUTEIb-
HOCTb pa0OTbI, HE U3MEHUB PAHHEIO CPOKA €€ OKOHYAHUSI.

3 YacTe MmOIHOTO pe3epBa, HA KOTOPYHD MOYKHO YBEJIWYUTH IPOJOLKUTENb-
HOCTb paOOTHI, HE U3MEHUB MO3THETO CPOKA €€ HAYAIBHOTO COOBITHUS.

4 YacTp MOJHOTO pe3epBa, HA KOTOPYKO MOYKHO YBEIHYHUTH IPOJIOIKUTENb-
HOCTb pa0OTbl, HE H3MEHUB PAHHETO CPOKa €€ HAYaJIbHOTO COOBITHS.

6.4.2 lIpumepsbl 3aaHuii 1J151 pyOeKHOT0 KOHTPOJIs No2
Bapuanr 2_1

1 Kakoe onpenesieHne MMUTAIITHOHHOM Moaen?

1 ®opmaiibHOE ONMCaHNE JJOTUKUA (PYHKIIMOHUPOBAHUS HCCIEAYEMOM CUCTEMBI
Y B3aMMOJICUCTBHS OTAENbHBIX €€ 3JIEMEHTOB BO BPEMEHH, HE YUUTHIBAIOIIEE CYyIle-
CTBEHHbIE MPUYMHHO-CIIEACTBEHHBIE CBSI3U, MPUCYILHUE CUCTEME, U 00ECIIEeYNBaIOIIEe
MPOBEICHUE CTATUCTUYECKHUX IKCIIEPUMEHTOB.

2 ®opmanbHOE ONKUCaHUE JIOTUKHA (DYHKIIMOHUPOBAHUS UCCICTYEMON CUCTEMBI
U B3aUMOJIEHMCTBUS OTACJBHBIX €€ 3JIIEMEHTOB BO BPEMEHH, YUMTHIBAIOIIEE CyIlle-
CTBEHHbIE NMPUYUHHO-CIICJCTBEHHBIE CBSI3M, MPUCYIIUME CUCTEME, U HE oOecreunBa-
IOLI[EE ITPOBEICHUE CTATUCTUYECKUX IKCIIEPUMEHTOB.

*3 dopmasibHOE ONMHCaHUE JIOTUKU (PYHKIIMOHUPOBAHUS HUCCIENyeMOW CHUCTe-
MBI U B3aUMOJEHCTBUS OTIEIBHBIX €€ JIEMEHTOB BO BPEMEHH, YUUTHIBAIOLIEE CYIIle-
CTBEHHbIE PUYMHHO-CIICJCTBEHHBIE CBSI3U, IPUCYIINE CUCTEME, U 00ECIIeUrBAIOIIEe
IIPOBEJICHUE CTATUCTUYECKUX IKCIIEPUMEHTOB.

4 ®opmanbHOE OMKMCAHKE JIOTUKHU (DYHKIIMOHUPOBAHMS UCCIIEyEMOI CUCTEMBI
Y B3aMMOJICHCTBHS OTAENBHBIX €€ 3JIEMEHTOB BO BPEMEHH, HE YUHUTHIBAOIIEE CYyIlle-
CTBEHHbIE MPUYUHHO-CIICJICTBEHHBIE CBSI3M, MPUCYIUME CUCTEME, U HE olecreynBa-
I01[€€ MTPOBEICHUE CTATUCTUYECKUX IKCIIEPUMEHTOB.

2 Kakasi cTpyKTypa HMMTAIIHOHHOM MOJEJIH € KAJEHAAPEM COOBITHIA?

1 PacuérHasi, pyHKIIMOHAJIbHAS. U UHPOPMALITMOHHAS YACTH.

*2 Vnpasnsroniasi, QyHKIIMOHAIbHAS U UHPOPMALIMOHHAS YaCTH.

3 Vmpasnstomas, Jorudeckas 1 nHGOpMaIMOHHAs YaCTH.

4 PacuérHas, nornyeckas 1 UH(PpOpMaIIMOHHAS YaCTH.

3 Kakast ¢popmys1a MyJIbTHIVIMKATHBHOIO METO/Ja T€HEPATOPA ICEeBI0CIIY-
YaWHBIX YHces?

*1 Xjy1 =aXj(mod m)

2 Xj+1=aXj—2(mod m)
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3 Xj4q =aXj(divm)

4 Xjy1=aXj_2(divm)

4 Kakas ¢opmy/ia aJIUTHBHOIO METOJAa TeHEPATOPa ICEBIOCTYYAHHBIX
uncea?

1 X1 =(Xj + Xj_1)(divm)

*2 Xjy1=(Xj + Xj—1)(modm)

3 Xj41=(Xj = Xj—1)(modm)

4 Xjp1=(Xj = Xj)(divm)

5 Kakas dopmy/a CMENIAHHOT0 METOJAa TeHepPaTopa MCEeBA0CTYyYaliHbIX
uncea?

1 Xj1 = (aXj —c)(modm)

2 Xjy1 =(@Xj +c)(divm)

3 Xj41 =(aXj —c)(divm)

*4 Xjiq1 =(aXj +c)(modm)

6 Kakue MeTobl MOI€JIMPOBAHUSA HENPEPBIBHBIX COYyYAlHBIX BeJIMUUH?

*1 Meton oOpaTHOU (hyHKLIMH,

*2 MeToa UCKITIOUYEHHUH.

*3 MeTo 1 KOMITO3UIIUH.

4 MeToJ BKIIIOUEHUH.

7 Kakue MeToAbl MOAEJMPOBAHMS TUCKPETHBIX CJIYYalHbIX BeJIUYMH?

*1 Meron noclie1oBaTeIbHBIX CPaBHCHUIA.

2 MeTtoa UHTErpalnH.

*3 MeToa uHTEpIpeTaluu.

4 Metoa nuddepeHmanuu.

8 Kakue meToabl MOIEJIMPOBAHNS CIYYANHBIX BEKTOPOB?

1 MeTon 6e3yClIOBHBIX pacipeaeiCHU.

*2 MeToa yCIOBHBIX paclpeiesICHUM.

*3 Meton ¢pon Heitmana.

*4 MeTo TMHEMHBIX NPeoOpa3oBaHUM.

9 Kakue BUbI BpeMeHH UCIOJIb3YHOTCS B MMUTALMOHHO Moie1u?

*1 PeanpHOE.

*2 MopenbHoe.

3 dopmanbHoeE.

*4 MammuHHOe.

10 Kakoe onpejaesieHue peryJsipHOro noToka cooObITuii?

1 TToToK COOBITHI, B KOTOPOM COOBITHSI HE CJICAYIOT OJIHO 3a JPYTUM Yepe3 3a-
paHee 3aJJaHHbIE U CTPOTO ONPEIeIEHHBIC TPOMEKYTKU BPEMEHHU.

*2 TloTok COOBITHI, B KOTOPOM COOBITHS CIEAYIOT OJHO 3a APYTUM uepes3 3a-
paHee 3aJJaHHbIE U CTPOTO OMPEICIEHHBIC TPOMEKYTKHU BPEMEHHU.

3 IloTok COOBITHI, B KOTOPOM COOBITHS CICAYIOT OJTHO 3a IPYTUM uyepe3 3apa-
HEE 3aJIaHHBIE U HE CTPOTrO ONPEIEIEHHBIE TPOMEKYTKH BPEMEHHU.

4 TIoTok COOBITHI, B KOTOPOM COOBITHS CIEAYIOT OJTHO 3a IPYTUM 4Yepe3 He 3a-
paHee 3aJjaHHbIE U HE CTPOTO ONPeIeIEHHbIE MPOMEKYTKH BPEMEHHU.
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11 Kakoe onpenesienre CTAaMOHAPHOIO NMOTOKAa?

1 Tlotox coOBITHH, B KOTOPOM BEPOSITHOCTH MOMAJIaHUs JTI000T0 YKciia COObI-
THW Ha MMPOMEXKYTOK BPEMEHU HE 3aBUCUT TOJBKO OT JJIMHBI 3TOr0 MPOMEXKYTKA U HE
3aBUCHUT OT TOTO, KakK JAJEKO PACIOJIOKEH ATOT MPOMEXYTOK OT Hadajla OTCUETa
BPEMEHU.

2 TloTtok coOBITUH, B KOTOPOM BEpPOSITHOCTDH IMOMNAJaHUs J000ro Yynucia coobl-
THUW Ha IPOMEKYTOK BPEMEHH 3aBUCUT TOJIBKO OT JJIMHBI 3TOrO MPOMEKYTKA U 3aBH-
CUT OT TOTr'0, KaK JAJIEKO PACIIOJIOKEH 3TOT MPOMEXYTOK OT Hadajla OTCYETA BpeMe-
HU.

*3 [loToK COOBITHH, B KOTOPOM BEPOSITHOCTH TOTAIaHUS JTFOOOTO YHCIIa COOBI-
TH Ha MPOMEXKYTOK BPEMEHH 3aBUCUT TOJBKO OT JUIMHBI 3TOr0 MPOMEXKYTKA U HE 3a-
BHCHUT OT TOTr'0, KaK JAJIEKO PACIOJIOKEH ATOT MPOMEKYTOK OT Haydajga OTCUETA Bpe-
MEHU.

4 TloTok coOBITUNA, B KOTOPOM BEpPOSITHOCThH IMOMNAJaHus J000r0 uncia coObl-
TUM Ha MPOMEXKYTOK BPEMEHHU HE 3aBUCHUT TOJIBKO OT JJIMHBI 3TOr0 IIPOMEKYTKA U 3a-
BUCHUT OT TOTr'0, KaK JaJIEKO PACIIOJIOKEH ATOT MPOMEXKYTOK OT Hadajla OTCUETa Bpe-
MEHU.

12 Kakoe onpeaesieHue nNoToKa coObITHII 0e3 mocaeacTBUM?

1 TToTok COOBITHI1, B KOTOPOM YHCIIO COOBITHI, MOMAAI0MINX HA OJAUH U3 MPO-
M3BOJILHO BBIOPAHHBIX MPOMEKYTKOB BPEMEHH, 3aBUCHUT OT 4YMCia COOBITHI, MOIaB-
IIUX Ha JPYroi, TakKe MPOU3BOJBHO BHIOPAHHBIM MPOMEXKYTOK, MPHU YCIOBUH, YTO
3TH MPOMEXKYTKHU HE MEPECEKAIOTCI MEKIY COOOI.

2 IloTok cOOBITHH, B KOTOPOM YHCJIO COOBITUM, MOMAA0NIMX HA OJUH U3 MPO-
W3BOJILHO BBHIOPAHHBIX MPOMEKYTKOB BPEMEHH, HE 3aBUCUT OT 4YHCJa COOBITHH, TO-
MaBIIMX Ha JIPYroM, TakKe MPOW3BOJILHO BHIOPAHHBIM MPOMEKYTOK, IPU YCIOBUH,
YTO 3TU MPOMEKYTKHU MEPECEKAIOTC MEXKITY COOO0M.

3 IToTok coOBITHH, B KOTOPOM YHCIIO COOBITHH, IOMAAOIIMX HA OAUH U3 MPO-
M3BOJILHO BBIOPAHHBIX MPOMEKYTKOB BPEMEHH, 3aBUCHUT OT YHCJa COOBITHI, MOIaB-
IMX Ha JPYro, TakKe MPOU3BOJIBHO BHIOPAHHBIA MPOMEKYTOK, IPU YCIOBUHU, YTO
3TH NMPOMEKYTKH MEPECEKAIOTCI MEXKITY COOOM.

*4 TloTok COOBITHI, B KOTOPOM YHCIIO COOBITHM, MOMAJAIOINX Ha OJUH W3
MIPOU3BOJIBHO BBIOPAHHBIX MPOMEKYTKOB BPEMEHH, HE 3aBUCUT OT YMCJIA COOBITHH,
MOTABIINX Ha JPYTO, TAKKE MPOU3BOJIIHHO BEIOPAHHBIN MTPOMEKYTOK, TIPH YCIIOBUH,
YTO 3TU MPOMEKYTKH HE NIEPECEKAIOTCSI MEKY COOOI.

13 Kakoe onpenesieHne OpAHHAPHOTO MOTOKA COOBITHI?

1 IToTok cOOBITHIi, B KOTOPOM BEPOSITHOCTH MOMAJaHUs HA OYEHb MaJIbIi OTpe-
30K BPEMEHU cpa3y ABYX WIIK 0oJiee COOBITUI MPEHEOPEKUMO BEJIMKA MO CPABHEHUIO
C BEPOATHOCTBIO MOMAJaHUs TOJIBKO OJHOTO COOBITHS.

*2 TloTok cOOBITHII, B KOTOPOM BEPOATHOCTH TOMA/IaHUsI HA OYEHb MaJblid OT-
PE30K BPEMEHH Cpa3zy JIBYX WK 00jiee COOBITHI MPEeHEeOPEKMMO MaJjia IO CPABHEHUIO
C BEPOATHOCTHIO MOMAJaHUS TOJIBKO OJHOTO COOBITHA.

3 TloTok cOOBITHIA, B KOTOPOM BEPOSITHOCTH MOMAaHUs HA OY€Hb OOJIBIION OT-
PE30K BPEMEHH Ccpasy ABYX WK OoJiee COOBITUI MPEeHEOPEKUMO Malla IO CPAaBHEHUIO
C BEPOSITHOCTBHIO NTONaAaHusl TOJAbKO OJHOTO COOBITHS.
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4 TloTtok coOBITHIA, B KOTOPOM BEPOSTHOCTH MOMAaJaHHs Ha OYEHb MaJIbIii OTpe-
30K BPEMEHU cpa3y JABYX WM Oosiee COOBITUI MPEHEOPEKNMO MaJia 110 CPAaBHEHUIO C
BEPOATHOCTBIO MONAJaHUsI TOJIBKO JBYX COOBITHH.

14 Kakoe onpenesnenue IlyaccoHOBCKOro moToka coObITHiA?

1 TToTok cOOBITHH, OJHOBPEMEHHO 00J1aAa0IINI CBONCTBaMU OPAMHAPHOCTU U
OTCYTCTBHEM IIOCIIEICTBHMA.

2 TloTok coOBITUH, OAHOBPEMEHHO 00J1a1al0IMI CBOMCTBAMH CTAallMOHAPHOCTH
Y OpJIMHAPHOCTH.

*3 TloTok COOBITUH, OJHOBPEMEHHO OOJIAAIONINA CBOMCTBAMU CTAIllMOHAPHO-
CTH, OPJAMHAPHOCTH ¥ OTCYTCTBUEM IOCIIEICTBHIA.

4 TIoTok cOOBITHH, OTHOBPEMEHHO 00JIaAal0IINUNA CBOMCTBAMH CTAllMOHAPHOCTU
Y OTCYTCTBUEM IOCIEICTBUIA.

15 Kakoe cBOMCTBO MOKA3aTeJbHOI0 (AKCIOHEHUMAJIBLHOI0) 3aKOHA pac-
npeaeeHus CIyYauHOH BeJIMYMHBI?

1 Marematuueckoe 0XKMJIaHuE U TUCHIepCus Ui CIydailHON BEJIMYMHBI, pac-

. 1
IpEJICIICHHOM 10 TTOKa3aTeIbHOMY 3aKOHY, Haxoaarces mo gopmyiaam: M (X) = 7

o(X)= S :
22
2 MareMaTnuecKkoe OKHIaHUEe U AUCTICPCHS IS CITy9JaifHOW BEJIMYWHBI, pac-
IIPEICIICHHON 110 TIOKa3aTeIbHOMY 3aKOHY, Haxoaarces 1o Gopmynam: M (X) = i,
12
o(X)= L :
A
3 Marematnueckoe OKHIaHUE U JUCTICPCHSI IS CITy4aifHOW BEJIMYMHBI, pac-
. 1
IIpeIeICHHOM 10 MOKa3aTEIbHOMY 3aKOHY, Haxoaarces mo gopmyaam: M (X) = 7

G(X)Z\E.

*4 MareMaTH4ecKoe 0KHJIaHNE U AUCIEPCHS IS CITy4ailHOM BEJIMYHHBI, pac-

. 1
IpeICIICHHOM 10 TOKa3aTeIbHOMY 3aKOHY, Haxoaares mo gopmyiaam: M (X) = i

1
16 Kakasi pyHKIUS IKCIIOHEHIMAJIBLHOT0 pacipeaejeHus?
—AX
0,x<0
—AX
0,x>0
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1—eix,x20

3 F(X)=
0,x<0
—AX
4 F(X)= l+e . X>0
0,x<0

17 Kakum oOpa3om omnpeaesisieTcsi BEPOSITHOCTb TOT0, YTO YHMCJIO0 3as1BOK,

MOCTYNAOIINX HA oﬁcnymnBaHne 32 MPOMEKYTOK BpeMeHH t, paBHo K ?

KH.

KH.

*
it) g A%t

1 R(t)=P"0

%2 B (t) = (ﬂ*t) — A%t

3 P (1) = (i*t) x4t

*
an="0 t)
18 UTo Ha3pIBaeTCHd BXOAHBIM TOTOKOM?

1 TIoTok 3asiBOK, HE MOCTYNAIOLIMI B CUCTEMY OOCTYKUBAHMUS.

2 IloTok 3as1BOK, MOKUJAOIINN CUCTEMY OOCITYKUBAHHUS.

*3 TloTOK 3as1BOK, MOCTYMAOIINIA B CUCTEMY O0CITYKMBaHUS.

4 TToTOK 3asIBOK, HAXOSITUNCS B CUCTEME OOCTY>KUBAHUSI.

19 Yo Ha3pIBaeTcsi OAHOPOAHBIM KAHAJIOM 00CIyKUBAHUA?

1 Kanansl o0ciy>kxuBaHus1, CHOCOOHBIE YAOBIETBOPUTH HEOIMHAKOBBIE 3asIBKH.
*2 KaHnanbl 00CiTy>KMBaHUs, CIIOCOOHBIE YIOBIETBOPUTH OJIMHAKOBBIE 3asBKU.

3 Kananbl o0cinyXuBaHMsl, CHOCOOHBIE YAOBJIETBOPUTH PABHOBEPOSTHBIC 3a5B-

4 Kanansl oOcimyKUBaHUs, CIIOCOOHBIC YJIOBIECTBOPUTH PA3HOBEPOSITHBIC 3asIB-

20 Yto Ha3bIBaeTCsi MHTEHCMBHOCTBIO HATPY3KH ?

1 Ctenens cormacoBaHusI BXOJIHOTO MTOTOKA M IIOTOKA 00CITyKMBaHUS 3asIBOK.
2 CreneHb COTJIaCOBaHUS BBIXOIHOTO TIOTOKA U MTOTOKA 0OCITYKMBaHUS 3asBOK.
3 CreneHb HECOOTBETCTBUS BXOJHOI'O M BEIXOJHOTO IMMOTOKOB 3asBOK.

*4 CTereHb COTIaCOBaHUS BXOJHOTO 1 BBIXOJHOTO ITIOTOKOB 3asIBOK.

Bapuant 2_2

1 Kakue Buabl napajie/ibHbIX POLECCOB?

1 CuHXpOHHBIN NapaJlIeabHbIN poLieCC.

*2 ACUMHXpOHHBIN MapajuIebHbIN TPOIECC.

*3 CHHXPOHHBIN MapasiebHbII mpoliecc.

*4 He3aBuCUMBIN apauIeIbHBINA MPOLECC.

2 Yro Ha3bIBaeTCsaA GaKTOPHBIM MPOCTPAHCTBOM ?
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*1 MHOXECTBO BHEIIHUX M BHYTPEHHUX MapaMETPOB MOJEIH, 3HAUEHUS KOTO-
PBIX HCCIEAO0BATENIb MOKET KOHTPOJMPOBATh BXOJE MOATOTOBKHM M IPOBEICHUS MO-
JENBHOTO 3KCIEPUMEHTA.

2 MHOeCTBO BHEIIHUX W BHYTPEHHUX IapaMeTPOB MOJEIHN, 3HaYEHUs KOTO-
PBIX HCCIENOBATENb HE MOYKET KOHTPOJUPOBATH BXOZAE IOATOTOBKH WU IIPOBEICHMS
MOJIEJIBHOTO SKCIIEPUMEHTA.

3 MHOXECTBO BHEIIHMX IIapaMETPOB MOJEIIN, 3HAYEHUSI KOTOPBIX MCCIIEI0BA-
T€JIb MOYKET KOHTPOJUPOBATH BXOJE MOArOTOBKH U MPOBEACHHSI MOJEIBHOIO dKCIIe-
pUMEHTA.

4 MHOeCTBO BHYTPEHHHX ITAPaMETPOB MOJIEIIN, 3HAYEHHSI KOTOPBIX UCCIEN0-
BaTeJb MOKET KOHTPOJIMPOBATh BXOJI€ MOJATOTOBKM M MPOBEIEHUS MOJAEIBHOIO 3KC-
NEPUMEHTA.

3 Yto Takoe HHTEPBaJ BapbUPOBaHus (pakTopa?

*1 UYucno, npubaBieHne KOTOPOTO K HYJIEBOMY YPOBHIO JAa€T BEpXHUU YpoO-
BEHb, & BHIYUTAHUE — HUKHUN YPOBEHb.

2 Yucno, npubaBiieHHE KOTOPOTO K HYJIEBOMY YPOBHIO J1a€T HI>KHUM YPOBEHBD,
a BBIUUTAHUE — BEPXHUN YPOBEHb.

3 Yucno, npubaBieHre KOTOPOTo K MEPBOMY YPOBHIO JTa€T BEPXHUI YPOBEHbD,
a BRIUUTAHUE — HIDKHUM YPOBEHbD.

4 Yucno, npubaBieHUe KOTOPOTO KO BTOPOMY YPOBHIO JAaET BEPXHUM YPOBEHb,
a BBIYMTAHUE — HUKHUN YPOBEHbD.

4 Kakue 3a1a4d pelIalTCA NPH CTPATErH4eckKOM IJIAHUPOBAHMU MMUTA-
HHOHHOTO KCIIepUMEeHTa?

1 UnTerpamnus daxropa.

*2 Unentudukarnus (akTopos.

*3 Br16op ypoBHS (haKTOPOB.

4 Abctpakuus pakropa.

5 Kakue BapHaHTBI NOCTPOEHHUS YACTUYHOTO (AKTOPHOI0 IKCIIEPUMEHTa?

*1 PaHmoMHU3UPOBAHHBIN TIJIaH.

*2 JlaTuHCKUH TUTaH.

*3 DKCEpUMEHT ¢ U3MEHEHUEM (haKTOPOB 1O OJHOMY.

*4 JIpoOHbIN (haKTOPHBINA SKCTIEPUMEHT

6 Kakue onleHKH KadyecTBa MMHUTALMOHHOM Moaen?

*] AIEKBaTHOCTb.

*2 Y CcTONYMBOCT.

*3 YyBCTBUTEIBLHOCTD.

4 TO4YHOCTS.

7 Kakue 3Tanbl BKJIKOYAeT MPOLece KAJTHOPOBKHA MOAEIH?

1 YacTtruHbIE U3BMEHEHUS MOJIEIIH.

*2 I'moGanbHbIC H3MEHEHUS MOJICIIH.

*3 JlokanbHbIE H3MEHEHUS MOJIEIIH.

*4 VI3MeHeHne KamnOpOBOYHBIX IMapaMEeTPOB.

8 Kakue kputepuun npoBepKM CTATUCTHYECKUX THIOTE3?

*1 t-kpurepuil.
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*2 F-xputepuid.

3 L-kputepuii.

*4 Kputepuii coriacusi.

9 Kakue cnoco0bl yMeHbIICHHUS BJIMSIHUSA HAYAJIbHOIO MEPHOAA HA JUHA-
MHKY MOJEJIMPOBAHNS CJIOKHOH CUCTEMbI?

*1 Wcnonb30BaHUE «IJTMHHBIX MPOTOHOBY, MO3BOJIAIONIMX MMOTy4YaTh Pe3yJibTa-
ThI TIOCJIE 3aBEIOMOI0 BBIXOJA MOJEJIHN Ha YCTAHOBUBIIUICS PEKHUM.

2 WckiroueHue u3 pacCMOTPEHMS HA4aIbHOTO IIEpUOAa IPOroHa.

*3 MckimoueHue U3 pacCMOTPEHUS HauaIbHOTO MIEPHOJia MPOTOHA.

*4 Bp1iOOp HayaJdbHBIX YCIOBUN, KOTOPHIE OJMKE K TUITAIHBIM.

10 Yto Ha3bIBaeTCsi BLIXOJHBIM MOTOKOM?

1 TToTok 3asiBOK, BXOASIIUN B CUCTEMY OOCTY>KHBaHMUS.

2 IToTOK 3as1BOK, HAXOASIIUNCS B CUCTEME OOCTY>KUBAHUS.

*3 TloTOK 3as1BOK, TOKUJAIOIINN CUCTEMY OOCITYKUBAHMUS.

4 TloTok 3as1BOK, HE BXOJIAIIMN B CUCTEMY OOCTY>KUBAHHUS.

11 Yrto Ha3bIBaeTCA OJHOKAHAJIBHONH CHCTEMOI MAaCCOBOT0 00CIY;KUBAHMS
C OTPaHMYEHHOM JJIUHOM ouepenu?

1 OpgHokaHaNbHAsT CUCTEMA MacCOBOIO OOCITYKHUBaHUSI, B KOTOPOU KOJMYECTBO
MECT B OU€pEIU SIBISETCS MPOU3BOJIBHOW BEJIMYMHOW. 3asiBKa, MOCTYIHUBIIAS B MO-
MEHT BPEMEHH, KOTJa BCE MECTa B OUYEPE/IU 3aHATHI, HE IPUHUMAETCS K OOCTy>KHUBa-
HUIO, HE BCTAET B OUepeb U TOKUJIAET CUCTEMY.

2 OnHOKaHaIbHASA CUCTEMA MAacCOBOIO OOCTYKMBaHUS, B KOTOPOU KOJMYECTBO
MECT B O4epe/in SABISETCS (PMKCUPOBAHHOM BEIMYMHOM. 3asiBKa, MOCTYNHBIIAS B MO-
MEHT BPEMEHHU, KOTJIa BCE MeCTa B OUEPEAH 3aHSThI, MPUHUMAETCS K 00CTY>KUBAHUIO,
HE BCTAET B OUEpe/lb U TOKHUIAET CUCTEMY.

3 OnHOKaHAJIbHASI CUCTEMA MAaCCOBOTO 0OCITY>)KMBaHHUsA, B KOTOPOH KOJIMYECTBO
MECT B o4epein sABJsieTcss (UKCUPOBAHHON BEJIMYMHOM. 3asiBKa, MOCTYMHBIIAS B MO-
MEHT BPEMEHH, KOTJla BCE MECTa B OYEPE/Id 3aHATHI, HE TPUHUMAETCS K O0CTyKHUBa-
HUIO, BCTAET B OYEPEAb U HE TIOKUJIAET CUCTEMY.

*4 OnHOKaHaAJNbHAS CHCTEMa MAacCOBOTO OOCIYKMBaHHUS, B KOTOPOU KOJUYe-
CTBO MECT B OU€pe/IH SBIsCTCA PUKCUPOBAHHOMN BEIMYMHOMN. 3asiBKA, MOCTYIUBIIAS B
MOMEHT BPEMEHHU, KOTJIa BCE MECTa B OUEPE/IU 3aHAThI, HE TPUHUMAETCS K 00CITyKU-
BAHUIO, HE BCTAET B OUEpPE/lb U MOKUIAET CUCTEMY.

12 Yro Ha3bIBaETCHd OJHOKAHAJBHOW CHCTEeMOHM MAacCCOBOr0 0OCIYKMBAa-
Husn?

*1 Cucrema MaccoBOro oOCIyKHMBaHUS, coAepKallas OJWH KaHall, Ha BXO]
KOTOPOM MOCTYIAET MPOCTEHUIINIA MOTOK 3asiBOK ¢ MHTEHCUBHOCTHIO A . OOpa3oBaHue
ouepeau He nomyckaercs. Eciin 3asBKa 3acTana 00CIyKUBAIOIIMM KaHaAT 3aHATHIM, TO
OHA MOKUJAET CUCTEMY.

2 CucTtema MaccoBOTo OOCITYy>KMBaHUs, COJEprKallias OJUH KaHall, Ha BXOJ KO-
TOPOM MOCTyMaeT MPOCTEUINI MOTOK 3asBOK C MHTEHCHUBHOCTHIO A. OOpa3oBaHme
ouepenu nomyckaetcs. Ecnum 3asBka 3actana oOCITyKMBAIOIMINUNA KaHAI 3aHATHIM, TO
OHA MOKUJAET CUCTEMY.

3 Cuctema MaccoBOTO 0OCITyKMBaHUS, COJEPIKaIasl OJMH KaHall, Ha BXOJ KO-
TOPOM MOCTyMaeT MPOCTEUIINI MOTOK 3asBOK C MHTEHCHUBHOCThIO A. OOpa3zoBaHue
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ouepenu nomyckaetcs. Ecnm 3asBka 3actana oOCITyKMBAIOIMIWNA KaHAI 3aHATHIM, TO
OHA HE MOKUJIAET CUCTEMY.

4 Cuctema MaccoBOro oOCITy>KMBaHUsI, COJIEprKalllasi OJIMH KaHall, Ha BXOJl KO-
TOPOM MOCTyMaeT MPOCTEUIINN MOTOK 3asBOK C MHTEHCUBHOCTHhIO A. OOpa3oBaHUe
ouepeau He onyckaeTcs. Eciiu 3asBKa 3actana 00CIyKUBAIOIIMM KaHaA 3aHSATHIM, TO
OHA HE MOKUJIAET CUCTEMY.

13 Kakoe onpeaesieHue peKyppeHTHOT0 NOTOKAa?

1 TToTok 3asBOK, B KOTOPOM HHTEPBAJIBI BPEMEHH MEXIY COOBITHSIMU HE SIB-
JSIOTCS CITYyYalHBIMY BEJTMYHMHAME, PACTIPEACIEHHBIMUA TI0 OJJHOMY M TOMY YXKE 3a-
KOHY.

*2 TloToK 3asiBOK, B KOTOPOM HMHTEPBAIBI BPEMEHU MEKIY COOBITHSIMU SIBIIS-
I0TCS CITyYalHBIMU BEJTMIMHAMU, PACTIPEACIEHHBIMU IO OJJHOMY U TOMY YK€ 3aKOHY.

3 IToTok 3asBOK, B KOTOPOM HMHTEPBAIBI BPEMEHH MEXAY COOBITHIMU SIBIISIFOT-
Csl CIIy4ailHBIMH BEJIMUMHAMM, PACIIPEICTIEHHBIMU 110 PA3HOMY 3aKOHY.

4 TloTok 3asBOK, B KOTOPOM HHTEPBaJbl HMHTEHCUBHOCTU MEXIY COOBITHSIMU
SBJIIOTCSl CIIyYallHBIMH BEJIMYMHAMU, PACTIPECIEHHBIMU IO OJHOMY M TOM YK€ 3a-
KOHY.

14 Kakoe onpenesienne Ko3(pPpuuueHTa 3arpy3Ku CMCTeMbI MacCOBOT0 00-
CIIYKMBAHUSA?

1 CpennHee 4MCIIO KaHAJIOB, KOTOPOE JOJDKHO OBITH JIJIsE OOCITYKUBAHUS B €IH-

. 24
HUILy BPEMEHH BCEX MOCTYMNAIOUX TPEOOBaHUN p =—

U

*2 CpenHee YHMCIIO KaHAJIOB, KOTOPOE JOHKHO OBITH ISl OOCITYy>)KHMBaHUS B

. A
eMHUITY BPEMEHHU BCEX MOCTYIAIIINX TPeOOBaHUN p = —

U
3 CpenHee 4uCIO KaHAIOB, KOTOPOE JOJDKHO OBITH JIsl OOCTY>KUBaHUS B €1U-

. 31
HUILy BPEMEHH BCEX MOCTYNAaUX TpeOOBaHUN p = —

7,
4 CpenHee 4KCIIO KaHAIOB, KOTOPOE JIOJDKHO OBITh JIJIsi OOCITY)KUBAHUS B €11-

. 42
HUITY BPEMEHH BCEX MOCTYMAIONUX TPEOOBAHUN p = —.

Y7

15 Kakoe onpenejieHne MHOTOKAHAJIBHOM CHCTEMbI MacCOBOI0 00C.IyKH-
BaHuA?

1 CMO cozaepxxut N obciyKuBaIIKUX KaHajioB. Ha Bxonx moctymaer mpo-
CTEHIINN MOTOK 3asBOK C MHTEHCUBHOCTHIO 4. OOpa3oBaHUE ouepeau JI0MyCKaeTcs.
Ecnu 3asBKa 3actana Bce 00CTyKUBAIOIIME KaHAIBI 3aHATHIMH, TO OHA TTOKUIAET CH-
creMmy. Eciiu B MOMEHT nocTyIuieHus: TpeOOBaHUS UMEETCS CBOOOIHBIN KaHal, TO OH
HEMEJIEHHO TPUCTYNMAaeT K OOCIy)KMBaHHUIO MOCTynuBLIero TpeOoBaHus. Kaxmbiii
KaHaJl MOKET OJHOBPEMEHHO OOCIY>KHMBAaTh TOJBKO OJHO TpeboBanue. Bce kaHaibl
(GYHKIIMOHUPYIOT HE3aBUCUMO. Bpemsi oOciyxuBaHusI 3asiBKU €CTh CllydaiiHas BEIu-
YiHa, KOTOpas MOJYMHSIETCS 3KCIOHEHIMAIbHOMY 3aKOHY paclpeiesieHusl ¢ mapa-
meTpoM u. CpenHee BpeMsi 00CITy)KUBAHUSI OTHOM 3asiBKU tooca=1/u.
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2 CMO conepxuT N oOciyxuBaromux kaHanoB. Ha Bxon mocTymaer mpo-
CTEHIIMI MOTOK 3asBOK C MHTEHCUBHOCTHIO 4. OOpa3oBaHue ovepeau HE JOMyCKAeT-
csi. Ecnu 3asBKa 3actana Bce 00CITy>KMBAIOIIME KaHAJbI 3aHSATHIMHU, TO OHA MOKHUIAET
cuctemy. Eciam B MOMEHT moCTyIUIeHHs] TpeOOBaHUSI UMEETCsl CBOOOJIHBIN KaHal, TO
OH HEMEIJIEHHO MPUCTYMAET K 00CTY>KUBAHUIO MOCTYNUBIIETo TpeOoBanus. Kaxabii
KaHaJl MOXXET OJHOBPEMEHHO OOCIY>KHMBaTh HECKOJIbKO TpeboBanuil. Bce kanambl
GYyHKUIHOHUPYIOT He3aBUCUMO. Bpemsi o0city:kuBaHUs 3asiBKU €CTh CIydailHasi BEJIH-
YUHA, KOTOpas MOJYUHSAETCS AKCIOHCHIMAIbHOMY 3aKOHY pacHpe/esieHusl ¢ mapa-
meTpoM u. CpeHee BpeMsi 00CITyKUBAHUSI OJTHOM 3asiBKU tooca=1/u.

*3 CMO coaepxut N oOCTyKMBAIONUX KaHaaoB. Ha BXon mocTymaer mpo-
CTEHIIHIA TTOTOK 3asBOK C MHTEHCUBHOCTHIO 4. OOpa3oBaHue ovepeau HE JOMyCKaeT-
cs. Ecnu 3asiBKa 3acTajia Bce 0OCTY>KUBAIOIINE KaHAJbI 3aHATHIMU, TO OHA TTOKUJIAET
cuctemy. Eciiu B MOMEHT MOCTYIJICHUs] TPeOOBaHUSI UMEETCSI CBOOOIHBIN KaHal, TO
OH HEMEJIJIEHHO MPUCTYIAeT K 00CTyKMBAaHUIO MOCTYNUBIIEro TpeboBanus. Kaxabiii
KaHaJl MOKET OJTHOBPEMEHHO OOCIY>KMBATh TOJIBKO OJIHO TpeboBaHue. Bce kaHamb
GYHKIHOHUPYIOT He3aBUCUMO. Bpemsi 00cCiy:kuBaHUs 3asiBKU €CTh CIy4aiiHasi BEJIH-
YyHA, KOTOpas MOJUYUHSETCS IKCIIOHECHIIMAIbHOMY 3aKOHY paclpeliesieHusl ¢ IMapa-
meTpoM u. CpemHee BpeMsi 00CITyKMBaHHUS OAHOM 3asiBKU fooca=1/u.

4 CMO comepxutr N oOcCiyXuBalIUX KaHajioB. Ha Bxonx moctymaer mpo-
CTEHIINI TOTOK 3asBOK C MHTEHCUBHOCTHIO 4. OOpa3oBaHue ouepeau HE JOMyCKAeT-
csi. Ecnu 3asiBKa 3acTajia Bce OOCTY>KMBAIOIINE KaHAJbI 3aHATHIMU, TO OHA MOKUAAECT
cuctemy. Eciiu B MOMEHT MOCTYIJICHUs] TPEOOBAHUSI UMEETCSl CBOOOIHBINM KaHaJ, TO
OH HEMEJIJIEHHO MPUCTYNAaeT K 00CITYKMBaHUIO OCTYNHBIIEro TpeOoBanus. Kaxapii
KaHaJl MOXET OJJHOBPEMEHHO OOCIIy’KHUBaTh TOJIBKO OJHO TpeOoBaHHe. Bce kaHambI
(GYHKIIMOHUPYIOT 3aBUCUMO. Bpemsi o0ciy:kuBaHus 3a4BKU €CTh ClydaiiHasi BEIUYH-
Ha, KOTOpas MOJUYUHSIETCS SKCIIOHCHIMAIBHOMY 3aKOHY PAaCHpe/IeNICHHs ¢ mapameT-
pom u. Cpenree BpeMst 00CTyKHUBAHUS OHOM 3asBKU tobca=1/u.

16 Kakoe ompenejieHMe MHOTOKAHAJBHOW CHCTEMbI ¢ HEOTPAHMYEHHOM
ouepennbro?

*1 B MHOTOKaHAJIBHOW cHCcTEME ISl 00CTYKMBAaHUSI OTKPBITHI JIBa KaHAJIa WA
oonee. [Ipenmnonaraercs, 4To KIMEHTHI 0KUIAIOT B OOIIEH ouepean U 0OpamarTcs B
MIEePBBIF 0CBOOOIMBIINICA KaHaAT 00cmykuBaHusl. [10TOK 3asBOK MOAUMHSAETCS nyac-
COHOBCKOMY 3aKOHY C IapaMEeTPOM A, a BpeMsi 00CITYKUBAHUS — IKCHOHEHYUATbHOMY
¢ mapameTpoM u. Ilpuxomsuiuii mepBbIM 00CTYKMBAETCS MEPBBIM, U BCE KaHAJIbI 00-
CITY>KWBaHUS pabOTaIOT B OJJTUHAKOBOM TEMIIE.

2 B MHOrokaHajgbHOM cuUCTeME JJjIsi OOCITY>KHMBaHUS OTKPBITHI OJWH KaHall.
[Ipennonaraercs, 4To KJIUEHTHI OKUJAIOT B OOIIEH ouepennd U oOpalllarTcs B IMep-
BBIA OCBOOOJMBIIMICS KaHal 0OCHyKuBaHUA. [I0TOK 3asBOK MOTUUHSETCS 1Yacco-
HOBCKOMY 3aKOHY C TIapaMeTpoM A, a BpeMs OOCITY>KUBAHUS — IKCHOHEHYUATbHOMY C
napameTpoM . [lpuxoasmmii mepBbIM 00CITY>)KHBAETCSI TIEPBBIM, M BCE KaHAIIBI 00-
CIIy’KUBaHUS pa0OTAIOT B OJIMHAKOBOM TEMIIE.

3 B MHOTOKaHAJIBHOW cHUCTEeMe JJIsi OOCTY>KUBAHUSI OTKPBITHI JIBa KaHAJa WM
6onee. [Ipenmonaraercs, 9To KIMEHTHI OKUIAIOT B OOIIECH ouepean U 0OpamarTcs B
NepBBIA OCBOOOIUBIIMICA KaHAT 00cCykuBaHus. [10TOK 3agBOK MOAYUHSIETCS nyac-
COHOBCKOMY 3aKOHY C IMapaMeTPOM A, a BpeMsi 00CITYKUBAHUS — IKCHOHEHYUATbHOMY
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¢ mapamerpom u. [Ipuxonsmuii mepBbIM OOCTYKHUBAETCS TIEPBBIM, U BCE KaHAJBI 00-
CITy’)KUBaHHsI pabOTAIOT B pa3HOM TEMIIE.

4 B MHOTOKaHAJILHOHM cHcTeMe I 0OCTY)KWBAaHUS OTKPBITHI B KaHaja WU
6onee. [IpeamonaraeTcs, 9To KIMEHTH 0XKHUIAIOT B OOIICH ouepeau U 0OpamiarTcs B
NepBBIH OCBOOOAMBIIUICS KaHAN 00cTyxuBaHus. [10TOK 3aBOK TOIUUHSETCS nydc-
COHOBCKOMY 3aKOHY C ITapaMEeTPOM A, a BpeMsi 0OCITY>KUBAHUS — IKCHOHEHYUATbHOMY
c mapameTpoM u. Ilpuxonsmuuii mepBbIM 0OCITY>KUBAETCS MOCIEIHIM, U BCE KaHAJIBI
oOcCTy’)kKHBaHUs padOTaIOT B OJIMHAKOBOM TEMIIE.

17 Kakum o0pa3oM paccUUTHIBAEeTCS BEPOSITHOCTh NMpeObIBAHUS B oUepe-
A K 3asiBOK OJTHOKAHAJIBHOH CHCTEMbI MacCOBOI0 00CTY;KMBAaHHS C HEOTPAHH-
YeHHOI1 ouepenbio?

1pk=pk*a+p)
2pk=pk*a—pk)
3 pk = pK (Lt p5)

* _ K«
4pk=p *A-p)
18 Kak onpenessiercsi cpeiHee 4uCJI0 3aiBOK B OYepead OTHOKAHAJIbHOM
CHCTEMbI MACCOBOI'0 00CJIYKMBaHHsI ¢ HEOTPAHUYEHHO ouepenablo?

2
by,
2
Yo
"2 Loy :1+p
2
Yo,
3 Loy = 2
1+p
2
yo,
4 Loy :—2
1-p

19 Kakum o0pa3om ompenensiercsi CpeiHee YUCI0 3asiBOK B OTHOKAHAJIb-
HOI cucTeMe MAacCOBOI0 00C/IY:KUBAHMS C HEOTPAHUYEHHOM oYepeablo?

*1 Leyo = ﬁ
2 Leyo = ﬁ
3 Leyo = %
4 Leyo = %
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20 Kak onpenensiercsi cpeHee BpeMsi OKMIaHUsI 00CIY;KMBAHUS B Oo4epe-
AW OJHOKAHAJIBbHOW CHCTEMbl MacCOBOI0 OOCJIYKMBAHHMSI C HEOrpaHUYEHHOW
ouyepennbro?

L
1T0q:ﬁ

2

Loy
2 Toy 2
* _ Loy
3 Toy P

2

L
4 Toy %

6.4.3 Tabimua oTBeTOB
Bapuanr 1 1 Bapuanr 1 2 Bapuanr 2 1 Bapuanr 2 2

1-3 1-1 1-3 1-2,3,4
2—-1 2—4 2—2 2—1
3-4 3--2 3--1 3-—1
4-1,3 4-1 4-2 4-2,3
5-2 5-3 5-4 5-1,2,34
6-1 6-—3 6-1,2,3 6-1,2,3
7—3 7—1 -1, 7-2,3,4
82 8—4 8-2,3,4 8-1,2,4
9-1 9-2 9-1,2,4 9-1,3,4
10-2 10-1 10-2 10-3
11-2 11-2 11-3 11-4
12 -3 12 -3 12-4 12 -1
134 13 -1 13 -2 13-2
14 -1 14-4 14 -3 14 -2
15-2 15-2 15-4 15-3
16 -4 16 -1 16 -1 16 -1
17-2 17-1 17-2 17-4
18-1 18- 4 18 -3 18 -2
19-3 19-3 19-2 19-1
202 202 20-4 20-3

1 MaremaTtuueckas MOJCJIb CHUCTCMBI. OCHOBHBIC TIOHSATHS U OIIpCACIICHMA.

6.4.7 IlpumepHbIii NepeyeHb BONPOCOB IJIf 3a4€éTa

Knaccuduxaiys MmaTeMaTHU4eCKUX MOJICIICH.
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2 MeTobl TMHEWHOTO MPOrPAMMHUPOBAHUS B MOAECIUPOBAHUU CUCTEM.

3 MeToibl IETOYUCIEHHOTO TPOrPaMMHUPOBAHUS B MOJICIIMPOBAHUM CUCTEM.

4 Metoibl oqfHOMEpHOM onTuMu3anuu. Mero CBeHHa.

S Metoabl OTHOMEPHOM ONTUMHU3AIMHA. METO 30JI0TOr0 CEUYECHUS.

6 CereBoe MojienupoBanue cucteM. Meroxa CP.

7 CeteBoe monenupoBanue cucteM. Meron PERT.

8 UmuranmonHnoe MoaenupoBanue. Kinaccudukarus IMUTAITMOHHBIX MOJIETIEH.

9 CtpykTypa UMUTAIUOHHOW MOJIEIIH.

10 I'enepanusi ICEBAOCTYYAMHBIX YMCEN: MYJbTUIIMKATUBHBIA METOJ, aI-
THUBHBINA METOJI, CMEIIIAHHBIM METO/I.

11 MoaenupoBanue ciydailHbIx coObITUi. [locnenoBarensHOe MOAEIHPOBa-
HHe. MoaenupoBaHue OCIE MPEIBAPUTEIbHBIX PACUETOB.

12 MopgenupoBaHue CIy4alHbIX BEIWYUH. MOJEIMPOBAHUE HENMPEPBIBHBIX
CIIyYallHbIX BeJIMUYUH. MOJEIMpPOBAHNE TUCKPETHBIX CIyYalHBIX BEJIMYMH.

13 MoaenupoBaHHe CiIydyallHbIX BEKTOPOB. MeTon UCKIo4YeHud. Meton yu-
HEWHBIX MTpeoOpa30BaHUM.

14 OcHOBBI OpraHu3alMi UMHUTAIIMOHHOTO MOJEIUPOBAHUA. DTallbl UMUTAIIU-
OHHOI'O MOJICJTUPOBAHUSI.

15 OnHokaHalbHAs CHCTEMa MacCOBOr0 OOCIY)KMBaHHS ¢ OTKa3aMu B 00OCIy-
JKMBaHUU.

16 MHorokaHanbHasi CUCTEéMa MAacCOBOTO OOCIY>KUBaHHUS C OTKa3amMu B 00-
CITYy’)KUBAaHUMU.

17 OnHOoKaHaNbHAs CUCTEMA MAaCcCOBOTO OOCITYKMBaHUS C OTPAHUYECHHOM JIJTN-
HOUW OYEpeu.

18 OpHokaHanbHAsi CUCTEMA MAacCOBOTO OOCIYXMBAaHUSI C HEOTPAHUUYEHHOU
O4YEpPEbIO.

19 MHorokaHanbpHasi CHUCTEMa MAacCOBOTO OOCITYXXHUBAaHMSI C OTPaHUYCHHOU
JUTMHOM OYepe.I.

20 MHorokaHanpHasi CHCTEMa MacCOBOTI'O OOCITY)KHBAHHUS ¢ HEOTPAHUYCHHOM
O4YEpEIbIO.

6.5. ®oH/I OLIEHOYHBIX CPEICTB

[Tonublit OaHK 3aaHUM ISl TEKYIIETO, PyOEKHBIX KOHTPOJIEH U IPOMEXYTOU-
HOM aTTeCTaluy 10 AUCLUIUIMHE, [I0OKA3aTeNIU, KPUTEPUH, LKAl OLICHUBAHUS KOM-
NEeTEeHIMN, METOJIMYECKUE MaTepUabl, ONPEACIISIONINe MPOIEAYPhl OLIEHUBAHUS 00-
Pa30BaTENbHBIX PE3YJIbTATOB, MPUBEJAEHBI B Y4€OHO-METOIMYECKOM KOMILIEKCE JUC-
LUIUIUHBI.

7. OCHOBHASA U JONNIOJTHUTEJIBHASA YYEBHASA JINTEPATYPA
7.1. OcHOBHasl y4eOHas1 IUTEPATYpPA

1. boes B. /. Umutanmonnoe moaenupoBanue cucrem. — M.: FOpaiit, 2017. —
253 c.
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2. AxonoB A.C. mutaniionHoe MoJAeIupoBaHue. YUeOHUK U MPAKTUKYM. —
M.: FOpaiit, 2015. — 343 c.

7.2. lonosiHUTEILHAS yueOHAasl JIUTEpPaTypa

1. CoseroB b.41., SxosneB C. A. MoaenupoBaHue cUCTEM. Y UeOHUK JJIs aKa-
neMuyeckoro 6akanaBpuata. — M.: FOpaiit, 2015. — 343 c.

2. CogeroB b.41., SxosneB C. A. MoaenupoBanue cuctem. [Ipaktukym. Yueo-
HOe mocobwue st O6akamaBpuara. — M.: FOpaiit, 2017. — 295 c.

3. Wunnar, ['epbept. C++: 6a3oBbiit Kype. — M.: M3natensckuii gom “Buiib-
samc”, 2007. — 624 c.

4. 3ubopos B.B. MS Visual C++2010 B cpene .NET. bubmuoreka nporpammu-
cta. — CII0.: [Turep, 2012. — 320 c.

5. borycnasckuit A.A., CokonoB C.M. OCHOBBI TPOrpaMMHUPOBAHMUS HA SI3bIKE
Cut++. — Komomna: KI'TIM, 2002. — 490 c. URL.:
http://window.edu.ru/catalog/pdf2txt/049/24049/6559 (nara obGpamieHus:
26.12.2016).

8. YHEBHO-METOAUYECKOE OBECIIEYEHHUE
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIIUXCA

1. Cemaxun A. M. JIuneliHoe nporpaMMHpOBaHUE B MOJEIMPOBAHUU UH(DOP-
MaIlMOHHBIX cucTeM: yueOHoe nocobue. — Kypran.: U3a-so KI'Y, 2016. — 68 c.

2. Cemaxun A. M. CereBoe MOJEIMPOBAHWE HHPOPMALMOHHBIX CHCTEM:
yuebHoe nmocobue. — Kypran.: U3n-so KI'Y, 2016. — 62 c.

3. Cemaxun A.M. OcHoBBI iporpaMMupoBanus. JIabopaTopHbI MPAKTUKYM :
yaebHoe nmocobue. — Kypran : U3n-so KI'Y, 2016 — 84 c.

4. Cemaxun A.M. MeToapl U CUCTEMBI NMPUHATHUS pelieHud. MeTtoauyeckue
yKa3aHUs K BBIMOJHEHHUIO MPAKTHYECKUX padOT JIJIsl CTYACHTOB HAIPaBJICHHUM MOATO-
toBkH 09.03.03 «IIpuxmnannas unpopmaruka», — Kypran, KI'Y, 2023. - 24 c.

5. Cemaxun A.M. OCHOBBI NpPOrpaMMUPOBaHUs (PJIEKTPOHHBIM y4eOHO-
Meroanueckuii  komruiekc). Kypran, KI'Y, 2012, -15274 M6. URL:
http://dist.kgsu.ru/login/index.php

9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/IMUMBIE J1J151 OCBOEHUA JTUCHUITJIMHBI

1. denepanbHBIM nopTal «Poccutickoe oOpa3oBaHUE» URL:
http://www.edu.ru/

2. Caiit gucranumoHHoro oOyuenuss B HOY «MHTVYUT». URL:
http://www.intuit.ru/

3. Caiit «Kny06 mporpaMMuCTOBY», COJEPKAIIUNA SJCKTPOHHBIA YYEOHHK TIO
si3piky C++. URL: http://www.programmersclub.ru/main/

10. ”TH®OPMALIMNOHHBIE TEXHOJIOT'UNA,
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http://window.edu.ru/catalog/pdf2txt/049/24049/6559
http://dist.kgsu.ru/login/index.php
http://www.edu.ru/
http://www.intuit.ru/
http://www.programmersclub.ru/main/

IHPOI'PAMMHOE OBECIIEYHEHHUE
N UTHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

HpH IMPOBCACHUHU ITPAKTHYCCKHUX 3aHATUN HCIIOJIB3YIOTCA CHaﬁILOBBIC IIPC3CH-
Taluu.

MuHuManbHbIE Tpe60BaHI/I}I K OﬂepaHHOHHOﬁ CUCTEMC H IPOrpaMMHOMY
00€eCIIEUEHUIO KOMIIBIOTCPA, HCIIOJIB3YyCMOI'O IIPU ITIOKA3C CH&ﬁI{OBBIX Hp€3€HTaHHﬁ:
Windows XP, Foxit PDF Reader 12.1, 13.12.2022 1., cBOOOJHOE TpPOTpaMMHOC
obecneuenue (free software), GNU License.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUITJIMHBI

MatepuanbHO-TEXHUYECKOE 0OecrieueHre BKIIoUaeT B cedst yueOHble Jabopa-
TOPUM U KJIACCHI, OCHAIIICHHBIE COBPEMEHHBIMU KOMIIbIOTEpaMu (pabo4YrMH CTaHIIU-
SIMH JIOKAJTbHOM BBIYMCIIMTEIILHON CETH) ¢ HOCTynoM B HTepHET, MyIbTUMEIUNHOE
o0opynoBaHue (IEPEHOCHON MEPCOHAIBHBIN KOMITBIOTEP, MYIbTUMEANINHBIN MPOEK-
TOP, MYJIbTUMEIUNHBINA SKpaH).

[IporpamMMHBbIe cpencTBa obecrneueHus: yaeOHOTo Mpolecca BKIYAOT JIUIECH-
3MOHHOE MPOrpaMMHOE obecrieueHue: onepaiuonnyto cucremy Windows XP, unTe-
IpUpOBaHHYIO cpery mporpammupoBanus Microsoft Visual Studio 2022 Community,
00BEKTHO-OPUEHTHPOBAHHBIH s3bIK TIporpamMmupoBanus Visual C++.

12. AJISA OBYYAIKOIIUXCA C UCITOJIb3OBAHUEM
JIUCTAHIIMOHHBIX OBPA30OBATEJIbHBIX TEXHOJIOT'UI

[Ipu ucnonb30BaHUM DJIEKTPOHHOTO OOYYEHHS M JUCTAHIIMOHHBIX OOpa3oBa-
TenbHbIX TexHosorui (nanee 90 u J{OT) 3aHATHUSA NOJHOCTHIO UM YaCTHYHO MPOBO-
JATCS B pexkuMe oHMaiH. OO0beM TUCIUIIIMHBI U paclipe/ielieHne Harpy3Kuy 1Mo BUaM
paboT cootBeTcTBYeET 1. 4.1. Pactipenenenne 6amioB cOOTBETCTBYET 1. 6.2 OO MoO-
KET ObITh U3MEHEHO B COOTBETCTBUU C pellieHueM Kadeapsl, B cydyae mepexojaa Ha
90 u JJOT B mporiecce obydenus. Pemenue kadeapbl 00 UCIONIB3yeMbIX TEXHOJIOTH-
X U CHCTEME OIICHUBAHUS TOCTIXKCHHUM 00yJaroNIMXCsS MPUHUMACTCS C Y9€TOM MHE-
HUS BEAYIETO MpernoaBaTess U JOBOJAUTCS A0 00yUYarOIIuXCs.
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[MTPMJIOKEHHE 1

AHHOTaIMs K pabodeil mporpaMmme JUCHUILUTUHBI
«MeToabl U CUCTeMBbI NPUHATHS PelIeHUID)

o0pa30BaTeILHON MPOTPAMMBI BBICIIIETO 00Pa30BaHUS —
porpamMmsbl OakajiaBpHuaTa
09.03.03 — IIpuknagnas nugopmaTuka
HamnpasneHHOCTS:
HNHTesuiekTyaibHble HHGOPMAIHOHHBIE CHCTEMbI H TEXHOJIOTUH

Tpynoemkocts aucturiuabl: 3 3E (108 akagemuueckux daca)
Cemectp: 6 (ouHas opma 0OyUeHH)
dopma IpOMEKYyTOUHOM aTTECTAIlUN: 3aUET

COI[ep)KaHI/IC JUCITHUITIINHBI

MaremaTtuyeckas Mojiesib cUCTEMBI. Kitaccudukaius MaTeMaTUueCKuX Mojie-
ner. Meroapl IMHEMHOTO NPOrPaMMHUPOBAHUS B MOJEIMPOBAHNN CHUCTEM. MeToabl
LEJIOYMCIICHHOTO MPOrpaMMHUPOBAHUS B MOJICIUPOBAHUM cucTeM. CeTeBOE MOAEIH-
poBanue cucteM. Metron CP. CereBoe monenupoBanne cucteM. Merox PERT. mu-
TallMOHHOE MoJienupoBanue. Knaccudukanus uMuTaiimoHHbIX Mozeneil. CTpykTypa
MMUTAIMOHHON MoJenu. ['eHepanus nceBIocay4aiHbIX YUCEI: MYJIbTUILIMKATUBHBIN
METO/1, aJTUTUBHBIN METOJI, CMEIIAHHBIA MeTO/1. MoeupoBaHUE CIIy4ailHbIX COObI-
tuil. [locnenoBarensHoe MoaenupoBanue. MoiempoBaHue NoCiie IPEABAPUTENBHBIX
pacu€roB. MoaenupoBaHue CiydanHbIX BEJIMYUH. MOAeIMpoOBaHuEe HENPEPBIBHBIX
CIIy4alHbIX BEJIMYNH. MOAEIMpoOBaHUe JUCKPETHBIX CIy4alHbIX BEJIMYUH. Moaenu-
pOBaHUE CIIyYaHBIX BEKTOPOB. MeTo 1 UCKITIoueHn. MeTo 1 THHEHHBIX TTpeoOpa3o-
BaHUI. OCHOBBI OpraHU3alid UMUTAITUOHHOTO MOJEIUPOBAHUS. DTaIlbl UMUTAIIMOH-
HOTO MojenupoBanus. OJIHOKaHAJIbHAS CUCTEMa MacCOBOT'O OOCITYy>)KMBAHUS C OTKa-
3aMu B 00C/Ty>KHBaHWU. MHOTOKaHaJIbHAsl CUCTEMa MacCOBOTO OOCITY)KUBAHUS C OT-
Ka3zaMu B o0ciy:kuBaHuu. OHOKaHAJIbHAS CHCTEMa MacCOBOT'0 OOCITY)KUBAHUS C
OTpaHUYCHHOMU JTMHOMN ouepenu. OHOKaHaAIbHAS CUCTEMAa MacCOBOT0 OOCTyKHBa-
HUSI C HEOTpaHUYEHHOM ouepeiblo. MHOTOKaHaIbHas CUCTEMa MacCOBOTO 00CITYKH-
BaHMS C OTPAHUYCHHOM JIJTMHOM oueped. MHOrokaHajibHasi CUCTEMa MacCoOBOTO 00-
CIIy’)KMBAaHUA C HEOTPAHUYEHHOUW OYepEIbIO.
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JIMCT
perucTpanuy U3MeHeHu (10moJTHeHui) B pa0do4yI0 NporpaMmmy
yueOHOH TUCIUIIMHBI
«MeToabl U aJrcucTeMbl IPUHATHS PeLIeH i

HN3meHeHus1 / 10NMOJTHEHHUS B pa004yI0 NporpaMmmy
Ha20 /20 y4eOHwblii roa:

OTBETCTBEHHBIN NPENOAABATEND / Cemaxun A.M.

M3meHeHust yTBEpKIEHbI HA 3aceAaHUM Kaeapbl « _ » 20 r.,
[TpoTokos Ne

3aBenyromuii kadenpoit « _» 20 T.

HN3meHeHnus1 / 10noJIHeHHs B pa004yI0 NporpaMmmy
Ha20 /20 y4yeOHbli roxa:

OTBETCTBEHHBIN NIPENOAaBATENb / Cemaxun A.M.

N3meHeHust yTBEpKIEHbI HA 3aceaHuM Kadeapbl « _ » 20 1.,
[Tporokoi Ne

3aBenyrommii kKadeapoin « _» 20 T.
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