MunucTepcTBO HayKH U BbICIIET0 0OpasoBaHus Poccuiickoil dexepanun
HAITMOHAJIbHBIN NCCIIENOBATEJIbCKUN
TOMCKUU I'OCYAAPCTBEHHbBIN YHUBEPCUTET (HU TT'Y)

I/IHCTI/ITYT HpI/IKJ'Ia)IHOI\/'I MAaTCMAaTUKH U KOMIIBIOTCPHBIX HAYK

YTBEPXIEHO:

Jupexrop
A. B. 3amarun

OI_IeHOLIHBIC MaTepuajibl 1O AUCIIUILIINHE
MeToasl ONTUMU3ALMH U UCCIIEAOBAaHUE onepaunﬁ
I10 HAIIpaBJICHUIO TIOATOTOBKU

02.03.03 MaremaTnueckoe odecnieueHre 1 aAMUHUCTPUPOBaHNe MHGOPMALMOHHBIX
cucTemM

HamnpasnennocTs (mpoduiib) MOArOTOBKHU:
DevOps-un:keHepusi B aIMUHUCTPUPOBAaHNU HHPpacTpyKkTypbl UT-pa3padoTku

®opma o0yyeHus
Ounasn

Kanudukamms
bakaaasp

l'ox mpuema
2024

COI''TACOBAHO:
PyxoBogutens OI1
C.I1.Cymenko

[Ipencenarens YMK
C.I1.Cymenko

Tomck — 2024



1. KOMHETGHHHI/I H HMHIUKATOPbBI HMX [JOCTHKCHHSI, IIPOBEPHAECMbIC JTAaHHBIMHU
OICHOYHBIMMA MaTepHaJIaMHU

[enbr0 OCBOSHUSI TUCIUTUIMHEI SIBISIETCS (POPMUPOBAHHE CIICAYIONIMX KOMITETCHIINH:

OIIK-1 CrocobeH mnpuMeHSATh (QyHAAMEHTaJIbHbIC 3HAHUS, IOJyY€HHbIE B 0O0IAaCTH
MaTeMaTHYeCKUX M (WJIM) €CTECTBEHHbIX HAyK, M HCIIOJIb30BaThb UX B MNPOECCHOHATbHOU
JIEATEIbHOCTH.

PesynpraramMu OCBOEHUS NMCLMIUIMHBI SBISIOTCS CIEAYIOIIME WHIUKATOPBI JOCTHKECHUS
KOMIIETCHLIUM:

NOIIK-1.1 [Ipumensier @QyHaamMeHTalbHbIE 3HaHMS, IOJy4Y€HHble B oOjacTu
MaTeMaTHYECKUX U (WIM) €CTECTBEHHBIX HAYK

NOIIK-1.2 Hcnonszyer ¢yHAaMeHTaldbHblE 3HAHUS, I[IOJIy4eHHble B 00JacTH
MaTeMaTHYECKUX U (UJIM) €CTECTBEHHBIX HAYK B IPO(PECCUOHATBHOMN e TEIbHOCTH

2. OueHoYHbIe MATEPHAJIBI TEKYLEr0 KOHTPOJISI U KPUTEPUH OLlEHNBAHUS

ONEeMEHTHI TEKYILErO0 KOHTPOJIA:
— KOHTPOJIbHAs padoTa IO BBITYKIOMY POrpaMMHUPOBAHUIO;
— KypCOBOM ITPOEKT I10 CETEBOMY IIJIAHUPOBAHUIO U YIIPABJICHHUIO.

KonrponsHas padora (MOIIK-1.1, MOIIK-1.2) cocrout u3 nsitu 3aga4. [Ipumep Bapuanra
KOHTPOJIbHOHM paboThI.

3anaya 1. Haiitu cranmonapssie Touku (yHkiuun f (X, X,), ompenenurs UX TUI
coryiacHO Kputeputo CUbBeCTpa U BBIYUCIUTD SKCTPEMallbHbIe 3HAaUeHUS PYHKLIUU
2 2
f (X0, Xp) = 2% +3X5 —5X; X, + 2% — X,.
3agaya 2. CocraBuB ¢ynkuuto Jlarpamwxka mast Gynkoumn f(xg, X,), cBecTH 3amauy
YCIIOBHOHM ONTHMU3AIUK K 3ajade Oe3yCIIOBHON ONTHMHU3AIMM W HAWTH TOYKH DKCTpEeMyMma U
AKCTpEeMaIbHBIC 3HAYCHUS 3TOU () yHKIIHA
f(Xg, Xy) = 2X2 +3XZ —5X,X, + 2%, — Xy,
3anaya 3. CocraButh cucremy nuddepeHnmansabix ycnoBuii Kyna — Takkepa st
CJIEYIONIEH 3a7]auy BBITYKJIOTO TPOrpaMMHUPOBAHUS
2 2 :
(X, %) =(X% —4) +(x, —1)° = min
2
5x; + X, <10,
0<x,<7,
X, = 0.
3anaya 4. CoctaButh ¥ pemmTh cucteMy AuddepeHInaNbHBIX  YCIOBHMA
Kyna — Takkepa [uis cienyrouiei 3ajjaun KBaaApaTUYHOIO IPOTrpaMMHUPOBAHHUS

f (X0, %) = (X —2)% + (X, +3)* = min

X + X, =4,
X, 2 0.
3anaya 5. Metonom Bynbga cBectu 3amady KBaJpaTMYHOIO MPOTPAMMMPOBAHUS K

3aJa4e JIMHEHMHOTO nporpaMMupOBaHug U MPUMCHUTL CUMIIIICKC-METO/.



f (X%, %) = (% —2)? + X2 = min
2%, + X, <6,

Xy <5,

Xi, X =0.

OTBETHI:

3amayga 1. (7; 6).

3amaya 2. (3/2; 3/2; -1/2).
3amaua 3.

2% +10x,y, =820,

X (2%, +10x,y;, —8) =0,
X 20,

2X, +Y; +Y, —220,
Xo(2X; + Y1 +Y,—2) =0,
Xy 20,

5x7 + X, —10<0,

y; (5%Z + X, —10) =0,

y; 20,

X, =71 <0,
yl(XZ _7) :01
y, 20.

3amaya 4. (4; 0; -4).
3amaya 5. (2; 0).

Kpurepuu onienuBanus:

Pe3ynbTaThl KOHTPOJBHON pabOTHI ONMpPENENAIOTCS OLEHKAMHU «OTIMYHO», «XOPOILO»,
«YIOBJIIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIILHOY.

OneHka «OTJINYHO» BBICTABIISIETCS, €CIIM BEPHO PELICHBI 5 3a1a4.

OneHka «XopoI0» BBICTABIISETCS, €CJIM BEPHO PELIEHBI 4 3a1auu.

OneHka «yA0BIETBOPUTEIBHO» BBICTABIISIETCS, €CIIM BEPHO PEIIEHBI 3 3a1a4u.

OrneHka «HEy/10BIETBOPUTEIILHO» BBICTABIISIETCS, €CJIM BEPHO PEILIEHBI MEHee 3-X 3aaad.

KypcoBoii npoekt no cereBomy ruanuposanuio (MOIIK-1.1, NOIIK-1.2) npeacrasnser
coboi 3anaHue, IZl€ CTYIEHTY HEOOXOAMMO CaMOCTOSITENIbHO ONPEAEIUThCA C HpPEeAMETHOU
00/1acThI0 MPOEKTa, COCTABUTh CETEBYID MOJEIb IPOEKTa M HCCIEN0BaTb €€ METOAOM
KPUTUYECKOrO MyTH. Pe3ynbTaThl 3alUThl NMPOEKTa OLEHHMBAIOTCA MO JBYXOAIbHOM cucteme
«3a4TE€HOY» WM «HE 3a4TECHOM.

3. OneHoYHBbIe MATEPHAJIbI UTOTOBOI0 KOHTPOJISI (MPOMEKYTOUHOMH aTTecTAlluH) U
KPHUTEPUH OLleHUBAHUSA

dopMaMu IPOMEKYTOYHON aTTECTALNU SIBIISTFOTCS:
— 3auért (4 cemectp);
— sKk3aMeH (5 cemectp).



3aueT B UeTBEPTOM CEMECTPE MPOBOJIUTCS B (POPME 3aILIUThI BHIITOJIHEHHBIX Ja00PATOPHBIX
paboOT B TEUYEHHE CEMEeCTpa, a TaKKe MPOXOXKACHUS WTOTOBOI'O TECTHPOBaHUS. B cpexe LMS
Moodle. ITpogomxuTtensHOCTh 3aueTa 90 MUHYT.

DK3aM€H B TISITOM CEMECTPE MPOBOAMUTCS MO OauTbHO-PEHTHHIOBOW cHCTeMe B (opme
3alUThl BBINOJIHEHHBIX JIAOOPATOPHBIX PAa0OT B TEUEHHE CEMECTpa, HAMMCAaHUS U 3allUThl
KypCOBOTO MpOEKTa I0 CETeBOMY IUIAHHUPOBAHHIO, BBIMOJIHEHHUS KOHTPOJBHOM paboThl IO
HEJIMHEHHOMY IPOrpaMMMPOBAHUIO, 4TO cocTaBisieT 60% 3K3aMEHAllMOHHON OLICHKH, a TaKkKe
UTOTOBOW MUCbMEHHOM paboThl (1o Ouneram), yto coctaniseT 40% 3K3aMeHallMOHHON OLEHKU.
[TpomomKUTENBHOCTD 9K3aMeHa (MTOrOBOM MUChbMEHHOM padoThl) — 90 MUHYT.

[Tpumeps BonpocoB k utoroBomy tecty (MOIIK-1.1, MOIIK-1.2) Ha 3auét (4 cemecTp):

1. Pacnonoxure B HpaBHHBHOﬁ MOCJIEIOBATEILHOCTH ACHUCTBUSA B OJHOM HUTCpalun
CHMIIJICKCHOI'O ME€ToJ1a.

A) [IpoBepka TeKyIIero ONOpPHOro IIAHA HA ONTUMAIbHOCT.

b) Br16op BekTOpa, BKIIFOYaeMOro B 6asmuc.

B) Br160p BekTopa, uckitouaeMoro u3 0asuca.

I [TpeoOpa3oBanue miaHa.

2. Kak onpenenuts B CUMIUIEKCHOM  METOZAE, 4TO 3ajada JIMHEHHOro

IIPOrpaMMUPOBAHUS HE UMEET PEIlIeHuUs 110 IPUUNHE IPOTUBOPEUUBOCTH YCIOBHIA?

A) Ha nexoropoii utepaiuu He y1aeTcsa HAWTH BEKTOP, BKIIFOYAeMBbIi B 6a3uc.

b) Ha HekoTOpoil urepauuu He yJaeTcs HalTh BEKTOp, UCKIII0UYaeMblid U3 Oasuca.

B) He ynaercst nocTpouTh UCXOIHBIA OMTOPHBIN TUIaH.

3. Kakumu MeTogaMu MOKHO peIIUTh TPAHCIIOPTHYIO 3a/1a4y?

A) CUMILUIEKCHBIM METOJIOM.

b) MeTo10M HOTEHIIHAIOB.

B) Benrepckum meToioMm.

I MeTo10M BETBEH U TpaHUII.

4. JocraTtouno nu ycnoBusi OanaHca sl CYIIECTBOBAHHUS PELICHHUS TPAHCIIOPTHOMN

3aJ1ayu WIK HEOOXOIMMBI JIOTIOJTHUTEIIbHBIC YCIOBUSA?

A) a.

b) Her.

o. [Tepeuncnure 6a30BbIe TPUHIUITBI THHAMHYECKOTO IPOTPAMMHUPOBAHHUSL.
A) [IpuHIIMTT MHOTOIIIATOBOCTH.

b) IIpuHIUI IOTpYyKEHUS.

B) [TpuHIIMTT ONTUMAIBHOCTH.

I) IIpuHuun orcedenus.

OTBeTHI:

1. a),0),8),1).

2. B).

3. a),6).



4, a).
5. a), 0), B).

Tect cunTaercs HpOﬁ,I[GHHBIM, C€CJIN CTYACHT OTBCTUJI HC MCHCC, UCM Ha 70% BOIIPOCOB.

DK3aMeHAI[MOHHBIN OMJIET COCTOUT U3 YETHIPEX YacTel.

[lepBas yacth npexacrasisier codoi Teopetnueckuit Bonpoc (MOIIK-1.1, UOIIK-1.2) no
Kypcy (CIMCOK BOIPOCOB IpHUBEAEH HIKE ). OTBET Ha BOIIPOC EPBOI YaCTH TaeTCs B pa3BepHYTON
(dbopMe NUCHbMEHHO U MPEAoaraeT J0N0JHUTEIbHbBIE BOIIPOCHI MPENOIaBaTeNs.

Bropas yacTtb comepkuT 3a1auy U3 pasaena quHeiiHoro nporpammupoBanus (MOIIK-1.1,
NOIIK-1.2). OTBeT Ha BOIIPOC BTOPOH YacTH JACTCs B BUJC PEIICHHS 3aa4 MTHCbMEHHO.

Tperpss dacTe COHEpKUT 3adadyy M3 pasfella HEJIMHEHHOTO WM CETEBOIO
nporpammupoBanus (MOITK-1.1, MOIIK-1.2). OTtBeT Ha BONPOC TPEThEH YaCTH JACTCS B BHIC
pelIeHus 3aJa4l IUCbMEHHO.

YerBépTas yacTh COACPKUT 3ajady U3 Teopun maccoBoro oobcmyxkupanus (MOIIK-1.1,
NOIIK-1.2). OTBet Ha BOIIPOC YeTBEPTON YaCTH TACTCS B BUJC PELICHUsS 334 TUCbMEHHO.

HepequL TCOPECTUYECCKUX BOIIPOCOB.

1. MeTtoomorust onepaMoHHOTO UCCIEA0BAHNUS.

2. Maremaruueckass MoJ€db 3aJaud JIMHEHHOrO IPOrpaMMHUpOBaHMs 3ajada o
IIPOM3BOJICTBEHHOM IUTaHe. 3aja4a o nuere. Kanonunueckas ¢opma.

3. ['paduueckas UHTEpIIpETALHS 3a/1a41 JIMHEHHOTO IPOrpaMMHUPOBaHHUS.

4, Teopus CUMIUIEKC-METO/1A. CBoiicTBa IUIaHOB 3a7a4n JIMHEHHOIO
IIPOrPaMMUPOBAHUS.

5. [IpakTUueckuii anropuT™M CUMILIEKCHOT'O MeToAa. MeTo/1 MCKYCCTBEHHOTO Oaswuca.

6. CuMMeTpUUHbIE U HECUMMETPHUUHBIE BOMCTBEHHbIE 3anaud. IlepBas Teopema
JIBOMCTBEHHOCTH.

7. Bropas  Teopema  IBONCTBEHHOCTHM.  OKOHOMHYECKAass  HMHTEpIpETALMs
JIBOMCTBEHHBIX MTEPEMEHHBIX U IBOMCTBEHHBIX YCIOBUH.

8. TpancnoprHas 3anada U €€ cBOMCTBA. MeToabl IOCTPOCHUS UCXOIHBIX OIIOPHBIX
IUTAHOB.

9. Ilepexon Kk HOBOMY ONOPHOMY IUIaHY TpaHCHOpPTHOW 3amaun. Kpurepuii
ONTHMAJIbHOCTH IUIaHA TPAHCIOPTHOM 3a1a4M.

10. 3ajaya 0 Ha3HauyeHHSX M €€ cBoicTBa. HeszaBucuMblEe HYNUW U MapOCOYETAHUS.
[IpakTyeckuii aropuT™M BEHI€PCKOro METOA.

11.  JluckperHoe nuHEHHOe mporpamMmMupoBanue. Knaccudukanus 3aaad 1 METOIOB
JIUCKPETHOTO JIMHEMHOTO MpOorpaMMupoBanusi. MeToasl oTceueHus. MeTos BeTBEH U IpaHull.

12. EBKJINAOBO HpOCTpPaHCTBO. Brimykibie ¢pyHKIMU U UX cBoicTBa. Knaccuueckue
3aJa4y ONTUMU3ALUH.

13.  Teopema Kyna — Takkepa. HAuddepenunansupie yenosus Kyna — Takkepa u ux

reoMeTpuyecKasl HHTepIpeTanus.
14.  KBagpatuuyHoe nporpammupoBanue. Meron Bymbda.

15. OnHomepHass  ontumuzanusd. Jlokanuzanuss  MUHUMYMa.  MHUHUMH3ALUS
YHUMOJAJIbHBIX QyHKIIMNA. MeTon mapabos. MeTton kacarenbHbIx. Meton HeloToHa.

16. MHuoromepHasi ontuMmm3anus 0e3 orpaHHyYeHWi. PenakcanoHHBIE METOJIBI.
['panrieHTHBIE METOBI.

17. Hpr0TOHOBCKHE U KBa3WHBIOTOHOBCKHE METO/Ibl MHOTOMEPHOM ONTUMU3AIUH.

18. MHoroMepHasi ONTUMH3aIUs ¢ orpaHnyeHusMH. CBelneHMe K 3amade 0Oe3
orpaamueHuil. O0mIas cxema peraKCarMOHHBIX METOIOB, YIUTHIBAIONINX OTPAHHUCHUSI.

19. Metoa npoeKTUpOBaHUs TPaJUueHTA.

20.  TlocnemoBaTenbHOE KBaIpaTUIHOE IPOrPAMMHUPOBAHHE.

21. Meroa TuHEHHON anmpOKCUMAIIUH.



22.  Mertoa CeKyIuX IIOCKOCTEH.

23. Junamuueckoe mporpamMmmupoBanre. OCHOBHBIE MPUHIUIB JAUHAMUYECKOTO
POrpaMMHUPOBAHKE HA MPUMEPE 3aJ1a4H O KpaTdyalIieM IyTH.

24. Oynkuusa bennmana. YpasHenne bennmana. 3amada 06 HHBECTUITUSX.

25. CereBoe IUTaHUPOBAHKE U yripaBicHue. [[poeKT U ero cereBas Mojieiib. BpeMeHHo
aHAJINU3 MPOEKTOB.

26.  AHamm3 IPOEKTOB CO CIIyYalHBIMU JUTUTEITBHOCTSIMHU PadoT.

27. [TpenMet Teopuu MaccoBoro ooOciyxuBaHus. CayuyaiiHble TOTOKH U UX CBOMCTBA.
IIpocreimnii MOTOK.

28. Mapxosckue npouecchl. Cucrema nuddepennmanbabix ypasaenuii Koamoroposa.

29.  CucTeMbl MacCOBOTO OOCITY)KUBAHHSI C OYKUTAHUEM.

30. CucreMbl MacCOBOTO OOCITYKUBAHUS C TIOTEPSIMH.

IIpumeps! 3anay:
3anaya 1. Peumts 3aauy AMHEMHOTO MPOrpaMMUPOBaHUS TpahUIECKUM METOJIOM U
CUMILIEKC-METOJIOM, CPAaBHUTH PE3YJIbTATHI.
2%y +5X, = min
X1+ X, 21,
X, + 2%, <10,
2%, + X, <10,
X =0,
X, 2 0.

3anaua 2. @upma MIS, Inc. umeer 4 (abpuku M 5 LEHTPOB paclpeneleHus ee
toBapoB. ®abpuku pacnonaraiorcss B JlenBepe, boctrone, Hpio-Opneane, J[lammace c
MPOU3BOACTBEHHBIMU BO3MOXKHOCTSIMU, COOTBETCTBeHHO, 200, 150, 225, 175 eaunun npoaykuuu
eXemHeBHO. PacrmpenenurensHble MEHTpHI pacnoiaraiotcs B Jloc-Amxkenece, [lammace, CeHt-
Jlyuce, Bammmnarrone u Atnante ¢ norpedbnoctsimu B 100, 200, 50, 250 u 150 enuHul npoayKuuu
exxemHeBHO. CTOMMOCTh TIEPEBO3KH €AMHUIIBI TPOAYKIIMU ¢ (HaOpHK B MyHKTHI pacpeeacHus
MpuBe/IcHa B TAOIUIIE HUXKE.

iﬁgenec Hannac | Cent-Jlyuc | Bammnrron | Atnanta | Ilpouzeoocmeo
JlenBep 1,5 2 1,75 2,25 2,25 200
Bocron 2,5 2 1,75 1 1,5 150
Hero-Oprean 2 1,5 1,5 1,75 1,75 225
Hasiac 2 0,5 1,75 1,75 1,75 175
Ilompebnocmo 100 200 50 250 150

Heo0xomuMo Tak CIUTaHUPOBATh IEPEBO3KH, YTOOBI MHHUMHU3UPOBATh CyMMapHBIC
TPAHCIOPTHBIE PACXOBI.

3amaya 3. Nmerotcst 4 pabounx u 5 BugoB padbot. CTOMMOCTH Cjj BBITIOJHCHHUSI i -M

pabouyuM | -0 pabOTHI TpUBEICHA B TAOJHIIE, TA€ MO CTPOKOH MOHUMAETCs paboduii, a moj
cronbiom pabora. Heobxommmo coctaBuTh IUiaH padOT Tak, 4TOOBI Bce pabOThl OBUIH
BBITOJIHEHBI, KXJIbI pabouuii ObUT 3aHAT TOJIBKO HA OJHOW paboTe, a CyMMapHasi CTOUMOCTh
BBITIOJIHEHHSI BCEX pa0bOT ObT1a O MUHUMATBHOM.

| PaGoune | Busl pabot




Paboma Nel | Paboma Ne2 | Paboma Ne3 | Paboma Ne4 | Paboma Ne5
Hsanos 3 6 2 5 11
Ilempos 1 2 7 11 3
Cuoopos 5 12 11 9 1
Ezopos 2 4 2 10 5
3amaua 4. CoctaButh ¥ pemmth cucteMy auddepeHInanIbHbIX

YCIOBUU

Kyna — Takkepa s ciieqyronieit 3ajaqi KBaJIpaTUIHOTO POTPaMMHUPOBAHHS.
f (X, Xy) = (X —2)% + (X, +3)% = min
X, + X, =4,
X, 2 0.
3anaya 5. Metonom Bynbda cBectu 3amauy KBaJpaTHUYHOTO HMPOTPAMMHUPOBAHUS K
3aJa4e JMHEMHOrO0 IPOrpaMMUPOBAHUS U IPUMEHUTH CUMILIEKC-METOI.
f (X, %) = (% —2) + X% = min
2%, + X, <6,
Xy <5,

Xi, X =0.

3anava 6. Pemmuthb
rpadUIecKuM METOIOM.

3alavay mapaMCTpUICCKOTO MMporpaMMHupOBaHUsA

max[(2 +t)x, + 13—1t)x, |
4xq + X, <16,

X, + X, <11,

2% + Xy <12,

X1, Xy 20,

o<t<10.

3amaua 7. [IpoananmuzupoBath mpoekT MetogoM CPM: mnocTtpouTh auarpaMmbl
['antTa, cocTtaBUTh ceTeBOM Trpad, HAWUTU KPUTHUECKUH TyTh (MYTH) U BBIYUCIUTH
MIPOJIOJDKUTEIEHOCTD TIPOEKTA.

Cmadust IIpeowecmsyrowasn | numenvHocmo
cmaoust cmaouu

A - 2

B A 3

C A 4

D C 3

E B 2

F D,E 5
OtBeThI:
3amaua 1. (1; 0).
3amaya 2.

100 0 [0 ] 7 |93]




0 0 |0[150] 0

0 25 50| 93 | 57
0 |175] 0 0 0
3agaua 3.
0/(0|1]/0]0
0[1|/0(0]0
0|0|0f0]|1
1{0|0(0]|0
0|0|0f1]|0
3anmayga 4. (4; 0; -4).
3amaya 5. (2; 0).
3amaua 6.
[0;55]= 0 =% 19
max F =143-11t,
t = [5’5, 8] — Xl = (:L 10)1
max F =132 -9t
[8, 10] — XZ = (21 8)1
max F =108 - 6t.

3amaua 7. L={A,C,D,F}, T, =14

Kpurepuu onenuBanus:

Pesynbratel  5K3aMeHa  ONpPENENSIOTCS  OLEHKAMU  «OTJIMYHO»,  «XOpOIIO»,
«YIOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBLHOY.

OueHKa «OTIMYHO» BBICTABIISIETCS, €CIM JlaHbl NPABUIIbHBIE OTBETHI HAa BCE BONPOCHI
YeTBIPEX YacTe Owiieta, Ha TEOPETUYCCKUU BOIMPOC JIaH Pa3BEPHYTHIA OTBET M BCE 3a/Ja4u
perieHsl 63 OMmmOoK.

OneHka «XOpOIIO» BBICTABISAETCS, €CIIM JIaH OTBET Ha TEOPETHUYECKHM BONPOC M BEPHO
pelIeHbl JBE 3a/1a4u.

OneHka «y10BIETBOPUTEIBLHO) BBICTABIISAETCS, €CIIM JaH OTBET HA TEOPETUYECKUI BOIIPOC
Y BEPHO pelIeHa OJIHa 3a/1a4a.

OneHka «Hey10BJIETBOPUTEIBHOY» BBICTABIISIETCS, €CJIU CTYACHT /a1 OTBETHl MEHEE YEM 110
JIBYM 4acTsM OuseTa.

4. OneHOYHbIE MATEPHUAJIBI VISl IPOBEPKHU OCTATOYHBIX 3HAHU (C()OPMUPOBAHHOCTH
KOMIIeTeHIIHiA)

[Mepeuens Teopetnueckux Bomnpocos (MOITK-1.1, MOIIK-1.2):

1. Matemaruueckass Mojeidb 3aJayd JIMHEHHOTO MPOrpaMMHUPOBaHH 3adada o
MPOU3BOACTBEHHOM IuTaHe. 3aiada o auere. Kanonnueckas ¢popma.

2. ['padmyeckas uHTEpIpETALlUs 3aJa491 JTHHEHHOTO POTPaMMHUPOBAHUS.

3. [TpakTUYeckuii aNrOPUTM CUMIUIEKCHOTO MeTOa. MeTo T HCKYCCTBEHHOTO Oa3wmca.

4. TpancropTHas 3a7a4a u €€ cBoiicTBa. MeTO/Ibl MOCTPOSHHS UCXOTHBIX OMOPHBIX
TUTaHOB.

5. [lepexon K HOBOMY OINOPHOMY IUIaHYy TpaHCHOPTHOW 3amauu. Kpurepwii

ONTUMAIBHOCTH IJIaHA TPAHCTIOPTHOM 3aa4H.



6. 3ajaya 0 Ha3HaueHUAX U €€ cBoicTBa. [IpakTHUecKkuil aJrOpuT™M BEHI'€PCKOIO
METOJa.

7. EBknuaoBo npoctpancTBo. Brinmykible pyHkunu U ux cBoiicrBa. Knaccuueckue
3aJa4 ONTUMU3ALUH.

8. Teopema Kyna — Takkepa. quddepennmanbusie yenoBust Kyna — Takkepa u ux
re€OMETPUYECKas HHTEPIIPETALIMSL.

9. KBanpatuunoe nporpammupoBanue. Meton Bynbda.

10.  Opnomepnas  ontumuzanus. Jlokanu3auuss  MHMHUMyMa.  MUHUMH3aIMS
YHUMOJANIbHbIX QpyHKUKN. Metoa napabon. Meton kacatenbHbix. Meton HbroToHa.

11.  MmuoromepHas onTuMu3auusi Oe3 orpaHudeHUd. PenakcalMOHHBIE METO/BI.
I'panueHTHBIE METOBI.

12. HbpIOTOHOBCKHE M KBa3UHBIOTOHOBCKHE METObI MHOTOMEPHON ONTUMH3ALIUH.

13. MHoromepHas onTHMu3anmus C orpaHuueHusMH. CBeneHne K 3amade  0es
orpanuueHuil. O61as cxema pesakcalOHHBIX METOJI0OB, YUUTHIBAIOIIUX OTPAHUYCHUS.

14.  Tunamuueckoe mporpamMmMmupoBaHue. OCHOBHbIE NPUHLUIBI JUHAMHUYECKOTO
nporpammupoBanus. PyHknus bennmana. Ypasaenue bemnmana.

15.  CereBoe muiannpoBanue u ynpaniieHue. [I[poekT u ero cereBast Mmojienb. Bpemennoi
AQHAJIU3 IPOEKTOB.

16.  AHanu3 MpPOEKTOB CO CIYYAWHBIMU JITUTEIHLHOCTSIMH PadoT.

17.  Ilpeamer Teopun MaccoBoro oo0ciyxuBanusi. CirydaiiHble MOTOKU U UX CBOWCTBA.
IIpocreiimnii MOTOK.

18.  Mapxkosckue npoueccel. Cucrema quddepeHnuaibHbX ypaBHeHnit Koinmoroposa.

HNudopmanus o paspadoTunkax

BasuioB BsiuecnaB AnatonbeBud, kana. Gpu3.-maT. HayK, JOIEHT, Kadeapa MporpaMMHON
nwxenepun TI'Y, noueHt



