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AHHOTAIIASA

[Iporpamma  MEXAMCHMIUIMHAPHOTO  BCTYMUTEIBHOTO  SK3aMEHa B
MarucTparypy COJCpXKUT TepeueHb AucUMIUIMH  HampaBiaeHus  09.03.02
«HdopManMOHHBIE CHCTEMbI M TEXHOJOTHM», TIEPEUYCHb TEM (BOIPOCOB) IO
JUCLUUIUIMHAM, PEKOMEHJIYEMYIO JUTEpaTypy [Jsi MOATOTOBKM K SK3aMEHY U
pUMEPHI TECTOBBIX 3aJaHUN.

BcerynutenbHOE UCTIBITAHKE OLEHUBAETCS 1O CTOOAIBHOM IIKAJIE U COCTOUT
U3 MEXKIMCIMIUIMHAPHOTO SK3aMeHa B oObeMe TpeOOBaHUM, MNPEIbSIBIIEMBIX
roCyJapCTBEHHBIMH 00pa30BaTEIbHBIMU CTAaHAAPTAMM BBICIIETO 00pa30BaHUs K
YPOBHIO TMOATOTOBKM OakaliaBpa IO HAaNpaBJIEHUIO, COOTBETCTBYIOIIEMY
HANPABJICHUIO MAarucCTPaTyphbl, MPOBOJMMOIO OYHO B MHUCHMEHHOW (opMe WIH
JUCTAaHIIMOHHO (MaKCUMAIbHBII 0ay1 — 100).

MunumanbHOe  KOMMYECTBO  0aiioB,  MOATBEpXKIAIOUIEe  YCIEIIHOE
IIPOXOXKIAEHUE MEKIUCIMIUIMHAPHOTO 3Kk3ameHa — S0 6aniioB (50%).

PykoBogurens OI1

Honent BIIKTulAC UKHK, k.¢.-.m.H. s A.A. Edppemon
CocraBurenu: ,
P
[Ipodeccop BUIKTuMC UKHK, a.T.H. . . B.H. Kosnos
Houent BIHKTullC UKHK, x.¢.-M.H A.A. Edpemos
es

[Iporpamma paccMOTpeHa M PEKOMEHJIOBaHA K M3AaHUI0 METOANMYECKUM

coBetoM MKHK (mipotoxon Ne 1/23 ot «04» oktsa6ps 2023 1.).



1. JMCHUIIJIMHBI, BKJIIOYEHHBIE B IPOT'PAMMY
MEKANCHOUIIIIMHAPHOI'O DK3AMEHA

1.1. Teoprs u TEXHONOTUSA POIPAMMUPOBAHUSA

1.2. Teopust BEpOSITHOCTEMN U CTATUCTUK

1.3. Teoprs aBTOMaTn4eCcKOro yrpaBJeHUs

1.4. CucTeMHBI aHAJIN3, ONTUMU3ALMS U IPUHATHE PELICHUI
1.5. Benenue B QyHKIMOHATIBHBIN aHAIN3

2. COAEP’KAHUE YYEBHBIX ITUCIIUIIJINH

2.1. Teopusi 1 TEXHOJIOTHS POTPAMMUPOBAHUS

Bomnpocsr:

1. bazoBbie nmousiTus s3pika C/C++. JlekceMsl si3p1ka. OniepaTtopsl ypaBiIeHHUs.

2. bazosbie nousTus si3pika C/C++. Jlekcemsl s3bika. Onepaium.

3. IlpuHIMOBI CTpyKTYypHOTO IporpaMMupoBaHus. CTpykTypsl HaHHbIX B CH++.
[Ipumepsl.

4. OOBeKThl B MPOrpaMMHPOBAHMU W HUX aTpUOyTHI (IIEpEeMEHHAas KaK YaCTHBIN
Cilyyail «IeBOJOIYCTUMOIO BBIPAXKEHUS», TUIIbI, KJIacChl aMsATH, o0nacTh (chepa)
NEUCTBUS, BUIUMOCTb, IPOJOJIKUTEIBHOCTh CYIIECTBOBAHHUS, TUIl KOMIIOHOBKH,
OTIPEJICIICHHS U ONTMCAHUSI OOBEKTOB).

5. MaccuBbl u ykazarenu B Cu. VYkazarenu. MaccuBbl. CBs3b MAacCHUBOB H
yKaszaresnen. J[uHaMru4ecKue MacCuBBl.

6. S3pik Cu. Oynkuun. O0bsBiIeHUE U onpeacneHue GyHkiui. Be3oB hyHKIMii.
ITepemaua mapametpoB. Ileperpyska umeH ¢yHkiuid. PekypcuBHbIE (yHKIIUU.
VYkazarenu Ha QYHKIHIO.

7. [IppHIMIIBI 0OBEKTHO-OPUEHTUPOBAHHOTO MPOTrPaMMHUPOBAHMUS.

Azpik  C++. Kitacesl. OOwsBneHune kiacca. Co3naHue o0O0beKTa —Kiacca.
Koncrpykrop.  Hdecrpykrop.  KoHcrpykrop — xommpoBanus.  lleperpyska
KOHCTPYKTOpA.

8. A3bik C++. Ykazarenu B 00bEKTHO-OPUEHTHPOBAHHOM MPOrPaMMHUPOBAHUU.

9. A3k CH++. [leperpy3ka onepaTropos.

10. S3b1ik C++. BHemiHee onpeseneHue QyHKIU.

11. A3k C++. BupryansHbie QyHKIIUH.

12. 531k C++. AGCTpaKTHBIE KJIACCHI.

13. S3pik CH++. EAMHCTBEHHOE M MHOXECTBEHHOE HacienoBanue. CTarychl
JOCTYIIA.

14. 3akons! anredps! noruku (anredpa byms).

15. Knaccuueckas apxutektypa OBM. [Ipunnumnet hon Heitmana.

16. Jlornueckue omnepauun ‘W, ‘UJIA°, ‘HE’. Tabmuibl UCTUHHOCTH ISt
JOTUYECKHX onepanuuil. JIM3bIOHKTHBHAs HOpPMallbHass (QopMa JIOTHYECKUX
¢yHkuui. KOHbIOHKTUBHAA HOpMaJIbHAs popMa JIOTHYECKUX (PYHKIUH.
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Jluteparypa 115t TOATOTOBKU
1. Kynerun H.B. Microsoft Visual C++ B 3amagax u npumepax. BHV, 2014. 272
c.
2. HoBuxoB @.A. JluckpeTHas MmareMatuka: yueOHUK i By3oB. [lurep, 2013.
432 c.

2.2. Teopusi BepOSITHOCTEH U CTATUCTHKA

Bomnpocsr:

1. Tlomstme  cmydailHoro  coObiTusi.  CraTHcTUYecKas  YCTOMYUBOCTD.
NHTtepnperanus BEPOATHOCTHBIX MOHATUM W 3aKOHOB. I paHUIBI MPUMEHUMOCTH
TEOPUHU BEPOSITHOCTEN.

2. IlpocTtpancTBO 3neMeHTapHbIX cOObITUN. CoObiTHe. ClOXXKEHHE U YMHOXCHUE
coObiTuii. HecoBmecTHble  COOBITHS. AKCHOMBI  TEOPUHM  BEPOSITHOCTEM.
BepostHOCTHOE POCTPAHCTBO.

3. YcnoBHast BEpOSTHOCTh U MOHSITHE HE3aBUCUMOCTU COOBITHI. DopMysia MOJHOM
BeposiTHocTh. Dopmyina baiteca.

4. CiyyaliHple BETUYUHBI. JJUCKPETHBIE U HENPEPHIBHBIC CIyYailHbIC BEIMYHHBI.
Pacnpenenenne cnydaitHoil BenuuuHbl. DYHKIMS U TUIOTHOCTh paclpeeiCHUs
ciy4yanHoU BenuuuHbl. VX cBoiicTBa. He3aBrcuMsbIe cilyyaliHble BEJIUYHHBL.

5. Maremarnueckoe 0XKUIAaHNUE CIIy4YaliHOM BEJIMUKUHBI. Ero CBOKCTBA.

6. lucnepcust ciry4aiiHON BETUYUHBI U €€ OCHOBHBIE CBOMCTBA.

7. KoBapmuamus aByx cimydaiiHpix BenuuuH. Kosddumuent xoppemnsiuu. CBssb C
HE3aBHCUMOCTBIO CIIyYalHbIX BEJIMYHUH.

8. TlocimenoBarenbHOCTh HE3aBUCUMBIX UCHBITaHUN (McnblTaHud bepHyim).
Teopema Ilyaccona qys ucnieitannii beprysm.

9. CnyualiHas BennuuHa cC pacnpeneneHueMm Ilyaccona. Maremarnueckoe
OKMJAHUE U TUCIIEPCHS TaKOU CIIyYaWHOU BEJINYUHBI.

110. ®ynkuusa Jlamiaca u ee OCHOBHbIE CBOMCTBA.

11. HopmanbHO€ pacnpeiesieHrue CIy4yalHOW BEIWYMHBI. BEpOSITHOCTHBIN CMBICI
napaMeTpoOB HOPMAJIbHOTO PacIpeeiICHHUS.

Jluteparypa /it MIOATOTOBKH
1. ®upcor A.H. Teopus BepostHOCTEl: yueOHOe mocooue. M3a-Bo IlonuTexH.
yH-Ta, 2018. 135 c.
2. AmocoBa H.H., Kyknun b.A., MakapoBa C.b. BeposiTHOCTHBIE paznensl

MaTeMaTHKH | YUeOHHK JUIsl OakanaBpoB TexHHueckux HampasineHnuit. CIIO.:
«Ban ®enoposy», 2001. 508 c.

2.3. Teopust aBTOMATH4Y€CKOI0 YIIPABJICHUS

Bomnpocsr:
1. YpaBHeHus "BXon-BeIX0A" M ypaBHEHUS COCTOSIHUS HENpepbIBHBIX CAY.
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2. YpaBHeHus " BXOA-BbIXOA'" M ypaBHEHUS COCTOSHUS AUCKpeTHbIX CAY.

3. AHamM3 TEpexXOJHbIX TMPOLECCOB JIMHEHMHBIX HemnpepbiBHBIX CAY c
UCIIOJIb30BAHMEM SKCTIOHEHTHI OT MaTPHIIBI U €€ )KOPIaHOBOM (POPMBI.

4. Awnanu3 NOepexoJHbIX MPOLECCOB JUHEHHbIX JucKpeTHhIXx CAY ¢
UCIIOJI30BAHUEM JKOPJAHOBOW (POPMBI MATPHI]

5. YpaBHeHus "cBepTKU'", UMITYJIbCHBIE IEpEXOAHBIE (PyHKINU TUHEHHBIX CAY

6. [lepenarounsie (HyHKIIMU HENPEPHIBHBIX OOBEKTOB U CUCTEM. X B3aMOCBSI3b C
UMITYJIbCHBIMU TIEPEXOTHBIMU (PYHKIIASIMHU.

7. HacTOTHBIE XapaKTEPUCTUKU HEMPEPHIBHBIX OOBEKTOB U cUCTeM. CBSI3b MEKIY
YaCTOTHBIMH ¥ BPEMEHHBIMU XapaKTEPUCTUKAMU.

8. Ilepenarounbie PyHKIMH TUCKPETHBIX OOBEKTOB U CUCTEM

9. AHanu3 ynpaBisieMOCTH U HaOIIOaeMOCTH JTMHEHHBIX CUCTEM

10. Ananu3 ycTOMYMBOCTH C HCHOJb30BaHMEM MeToAoB JIlsmyHoBa. Kpurepnii
JlamyHOBa 1151 TUHEUHBIX CUCTEM.

11. YacrorHsie kputepun MuxaiinoBa u HalikBucra.

12. CuHTE3 MOAJIBHBIX PETYIISTOPOB.

13. CuHTE3 ONTUMAIIBHBIX PETYISITOPOB.

14. CunTe3 TOKaIbHO-ONTUMAIBHBIX PETYISTOPOB.

15. Pemenue 3agaud ONTUMANbHOW CTaOWIM3allMM TPU  HCIIONb30BAHUU
WHTErpajbHbIX KBAJIPATUYHBIX OI[EHOK Kau€CTBa JIMHEHHBIX HEMPEPHIBHBIX CUCTEM

16. OmnpeneneHusi U KPUTEPUH YOPABISIEMOCTH W HAOJIIOIAEMOCTH JIMHEWMHBIX
cucreM. HaOmronarean cocToOSHUS.

JIuteparypa /isi TOATOTOBKH

1. Koznos B.H., Kymnpusuos B.E., Ilammuxun B.H. VYnopasnenue
sHepreTuueckumu cucremamu. Yacte 1. Teopuss aBrOMaru4eckoro
ynpasienusa. M3narensctBo [lonmurexunueckoro ynusepeurera, 2008. 255 c.

2. IlepBo3Banckuii A.A. Kypc Teopun aBromatudeckoro ynpasieHus. Hayka,
1986. 616 c.

2.4. CucreMHbIH aHAJIM3, ONTUMHU3ALUA U NPUHATHE PeLeHuil

Bomnpocsr:
1. CuMIuIeKC - METOA pELICHUS 3a/1a4 JIMTHEMHOTO IPOTPaMMHPOBAHMS.
2.  HeoOxomumble  yCIOBUSI ~ MHUHUMYyMa B 3aJlayax  HEJIMHEHHOro

IpOrpaMMHUPOBAHUS JJ1s1 PYHKIIUM HECKOJIBKUX TTEPEMEHHBIX.

3. Teopema Kyna-Takkepa s cenoBoil Touku (yHkiuu Jlarpanka B 3amadax
HEJIMHEWHOTO MPOrPAMMHUPOBAHUA.

4. Meton HpioToHa ¢ peryaupyeMbIM IIaroMm JJjisi 3a/iad4 MUHUMU3AIUKA (YHKITUN
0e3 orpaHHYCHUI.

5. HeobOxomumoe ycnoBue BeiiepimTpacca s 3a1a4 ONTUMAIBHOTO YIPABICHUS C
OTPAHUYEHHBIMU YIIPABICHUSMH.



6. Meron mNpoeKkTHpPOBaHUS TPaJMEHTOB B 33JadaXx TEOPUHM ONTHMAJIBHBIX
npouieccoB [IpuHaTHE perieHnit B yCI0BUSX HEUETKOM HHPOpMAITUH.

7. CtpykTypa IpuHATHS pelieHuil. buHapHoe oTHOIIEHHE. AKCHOMBI OMHAPHBIX
OTHOILIEHUH U UX TpaduvecKoe IpeCTaBlICHHUE.

8. @opMann3anys 3a4a4d NPUHATHA pelleHud. PemeHuwe 3amaum «IpUHATHS
pemenus». OtHomenus Cnenrepa u [lapero.

9. KomntektuBHoe npunstue pemenus. [Ipuanun Hama.

10. Kputepun npuHATHS pEILICHUN.

11. IlpsiMble M KOCBEHHBIE METOABI MOCTPOEHUS (YHKUUWA NPUHAJICKHOCTH.
CBoiicTBa MaTpullbl NapHBIX CPABHEHUM.

12. Heuerkue MHoxecTBa. [lpunnmn o0OoOmenus. Onepaluu HaJl HEYETKUMHU
MHO>KECTBAMM.

JIuteparypa AJisl HOATOTOBKH
1. Koznos B.H. Cucremsslii aHanu3 u TMpuHATHE pemieHnil. M3a-Bo
[Tonutexunueckoro yuusepcurera, 2008. 223 c.
2. 3ane JI. TloHsTMe JNWHTBUCTUYECKONW MEPEMEHHOM M €ro MPUMEHEHHE K
NPUHATHIO IPUOIIKEHHBIX petenuit. Mup, 1976. 168

2.5. Beenenue B pyHKIIMOHAJILHBIA AaHAJIH3

1. [Ipumepsl anredpandecKkux CTPyKTyp, UCTONb3yeMbIX B DA 1 ynpaBieHUH

2. CrexTpaibHblid METOJI PELICHHUS 1.y U PA3HOCTHBIX YPAaBHEHUMN

3. IlocTaHoBKa 3ajJauli W BBIYKMCICHUE MATPUYHOM SKCIOHEHTHI OT KOopaaHoBa
OJ10Ka /17151 KpaTHBIX KOpHEH

4. Meton utepanuii B @I nns penieHrst HEMMHENRHBIX U IUCKPETHBIX CUCTEM

5. HopmupoBaHHBIE U METpHUYECKHE TPOCTPAHCTBA

6. AnreObpamveckue CTPYKTYpbl OJIEMEHTOB U  ONEPATOPOB  «CIOXKHBIX)
(BEKTOPHBIX) TPOCTPAHCTB

7. IlosiHBIE METPUUYECKUE U HOPMUPOBAHHBIE IIPOCTPAHCTBA

8. IIpyHIIMI CKUMAIOIIMXCST OTOOpaKEHU N

9. O6parHble oneparopsl

10. ®yHKUMM OT MaTPUIL U UX CBOMCTBA

11. Camoconpsi>KeHHbBIE OIIepaATOPhI

Jlureparypa 11 TOATOTOBKHU

1. Hepp B.A. ®ynkumonanbHbld aHanu3. JIekuum U ynpaxHeHUs. Y4eOHOe
nocob6ue aist 6akanaBpoB. OO0 «Kuopycy, 2013. 464 c.

2. Koznor B.H., EdpemoB A.A. Bpenenne B (PyHKIMOHAJIbHBIN aHAIU3.
N3parensctBo [lonmurexunueckoro ynusepcurera, 2019. 170 c.

3. Tpenorus B.A. ®ynkimonanbHbiil aHanu3. @uszmamiut, 2002. 488 c.



3. NPUMEP TECTOBOI'O 3AJAHUA

Cankr-IlerepOyprexuii noanrexnudeckuii yuusepcuret Ilerpa Besankoro

NHCTUTYT KOMIIBIOTEPHBIX HAYK U KHOEPOEe30MaCHOCTH

YTBEPXAIO

PykoBogurens Ol

sl A.A. Eppemos
«04» oxTsa6pst 2023 1.
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BCTYIIUTEJBHOE UCIIBITAHUE
110 HATIPABJICHUIO NTOATO0TOBKH
09.04.02 UndopmaniuOHHbIE CHCTEMbI M TEXHOJIOTHH
09.04.02_04 CucTreMHBbI aHAJIU3 U ONTUMHU3ALUA HHPOPMAIITHOHHBIX

CHCTEM M TEeXHOJOTui

MexauCIUIUIMHAPHBINA SK3aMEH COCTOUT U3 23 TECTOBBIX 3aJIaHUH, TJIe
HEO0OXOMMO BBIOPATh OMH MJIM HECKOJIBKO MPAaBUIILHBIX BAPHAHTOB OTBETOB,
BBECTH 4MCJI0. MakCUMaIbHbBIIA 04Ul 3a 3a1aHue - 6.

[IprmMepsl BOITPOCOB IO KaKA0M U3 TUCLMIUIVH:

No [ Bompoc bamn
Teopusi ¥ TEXHOJIOrHsA NIPOrPaMMHPOBAHUA
1 [Ipouecc, mpru KOTOPOM HUCXOAHBIN TEKCT 3
MPOrpaMMBbI LIEJIMKOM MEPEBOAUTCS B KOABI
9BM, — 310

1) unaTepnperanus;
2) KOMIIUJISALUA;
3) penakTUpOBaHUE;
4) KOMIIOHOBKA;




Bri6epure HeoOXoaMMOe yCIOBHE
paboTOCIOCOOHOCTH MPOrpaMMBbl, HAITUCAHHOM
Ha s3bIke C:

1) Hammaue B TEKCTE KOMMEHTapHEB

2) BxuiroueHue 3arojloBOYHbBIX (haifsioB

3) Haimuune ¢pyHknuu main

4) Hanuuue orneparopa BbIX0Ja UX IPOrpaMMBbl
return

Teopust BepOATHOCTEH M CTATUCT

UK

[TapTus aBToMaiuH conepkuT 10 aBTOMaIuH MapKu
u 10 aBromamuH Mapku . M3 310l napTuu cirydaiiHbIM
00pa3oM oTOMparoTCs 4 aBTOMAIINWHBI JJ1s1 NUCTIBITAHUH.
Haiit BeposSITHOCTB TOTO, YTO ISl HCTIBITAHUHA OYIyT
0oToOpaHbl aBTOMAIIIUHBI 00EUX MapOK MOPOBHY

Ortser: 135/323

Teopml ABTOMATHYECCKOI'0 yIIpaBJICHUSA

CuctemMa aBTOMAaTHYECKOTO YIPABJICHUS BKIKOYACT B
ceost:

1) O6bexT ynpaBieHus U U3MEPUTETbHBINA AIEMEHT

2) OObexkT YynpaBjeHUsi W  yhnpapJjsioluee
YCTPOICTBO

3) TosbKo ynpaBIsoOiee yCTPOMCTBO

4) OObeKT ynpaBieHHs U YCHUIUTEIbHBIN 2JIEMEHT

2

Ilepenarounas GyHKLUS CUCTEMBI — 3TO:

1) Pasnoctb nzobpaxenus no Jlamiacy BXoqHOTro 1
BBIXO/IHOTO CUTHAJIOB P HYJEBBIX HaualbHbIX
YCIOBUSAX

2) IlpousBenenue n3odpaxxeHuit mo Jlammsacy BXOAHOTO
1 BBIXOJIHOTO CUTHAJIOB IIPU HYJIEBBIX HAYAJIBHBIX
YCIIOBHSX

3) OTHoieHue n300paxkenus no Jlamaacy
BBIXOJHOI'0 CUTHAJIA K H300pa’KeHUI0 BXOIHOI0 NP
HYJIeBbIX HAYAJIbHBIX YCJIOBHUSX




4) Cymma uzo0paxkenus mo Jlammacy BXOIHOTO U
BBIXOJTHOTO CUTHAJIOB MPU HEHYJIEBBIX HauaJbHBIX
YCIIOBHSIX

CucTeMHBI aHAJN3, ONTUMU3AIUSA U NPUHATHE PelleHn i

2

OcHnosHble Mamemamuyeckue Memoobl meopuu
ONMUMAIbHbIX NPOYECCOB.

1. Jluneiinas anrebpa. Meton Pynre-PomGepra

2. OnepaulMOHHOE UCYKCIIEHUE. MeTo MapHbIX
cpaBHeHui. Meron ®Ouiona

3. llpuauun makcumyma IlonTpsiruna,
AMHAMHMYECKOe nporpamMupoBanue benmana,
MaTeMaTH4eCKoe IPOrpaMMHUpPOBaHuUe.

4. MeTo[ CTaTUCTUYECKUX UCILITAaHUN . MeTox
MAJIOTO MapameTpa

BBenenue B QyHKIIMOHAIbHBIM AaHAJIN3

4

Breraucnure 3HaueHHue PACCTOAHHA MCKIAY

aneMeHTaMu X = 9 u y = 23 B nnpoctpancTse R:
1) 9

2) 14

3) 23

4) 32




SIBisieTcst M NPOCTPAHCTBO TOJIHBIM, €CIIU B
HEM KaXXJIbId a0COIFOTHO CXOJISIIUMUCS PSIT

CXOJUTCA:

a) SABasiercst

b) SIBnsieTcst B 3aBUCUMOCTH OT IPOCTPAHCTBA
¢) MOXeT SIBIATHCS WIHN HE SBIIATHCS

d) He siBisiercs
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