MMHUCTEPCTBO HAVKM U BBICIIIET'O OEPA30BAHM S POCCUCKOU ®EJEPALINN

degepaibHOE TOCYAapPCTBEHHOE ABTOHOMHOE
o0pa3oBaTe/ibHOE YUpe:KIeHUe BbICIIEro 00pa3oBaHus
«HaunonaabHblil uccenoBaTeabckuii Huxkeropoackuii rocyjapcTBeHHbIN YHUBEPCUTET
um. H.U. Jlo6aueBckoro»

WNHCTUTYT MHPOPMALIMOHHBIX TEXHOJIOTUH, MATEMATUKN U MEXaHUKU
IIepenoBas MHKEHEPHAS IIKOJIA

YTBEPXIEHO

pewenreM Yuenoro copeta HHI'Y
MIPOTOKOJI OT

2023 1. Ne

Pa6Gouasi nporpaMmma quCUMILTHHBI

3adauu onmumuzayuu Ha zpagax

(HaumeHoBaHUE OUCYUNIUHBL (MOOYI5))

YpoBeHb BbICIIErO0 00pa30BaHuUs
0akajaBpuar
(OakanmaBpuar / Maructparypa / CleruainuTeT)

Hampasnenue noaroToBku / cieninaabHOCTh
090303 IMpuksiagHas uHPOpPMATHKA
(yKkaszvieaemcs K00 U HAUMEHOBAHUE HANPABLEHUs NOO2OMOBKU / CNeyUaIbHOCMU)

HanpasnenHocTs 00pazoBaTeIbHON MPOrpaMMBl
«CynepkoMInbIOTepHOE MO/1eTHPOBAHUE U MHKEHEPHBIH aHAJIM3)»

(vkasvieaemcs npohune / mazucmepckas npoepamma / Cneyuanu3ayis)

dopma o0yueHus
ouHas
(ounas / ouHo-3a04Has / 3a04HAs)

Hwxnuit HoBropon

2023



1. Mecrto nucuumiannbl B ctpykrype OITOII
JlucuumirHa OTHOCUTCS K 4acTH, (GopMUpyeMOi ydacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUN

Ne MecTO IMCHUIIMHBI B y4e0HOM CraHaapTHBIN TEKCT JJI ABTOMATHY€CKOT0
Bapu IJIaHe 00pa3oBaTe/bLHOM 3amoJIHeHus1 B KOHcTpyKTOope PILI
aHTa MPOrpamMMbl
2 brmox 1. Jucturmumael (Moxynu) | Hucummmuaa b1.B.JIB.01.02 «3adauu onmumuzayuu
YacTp, dbopmupyemas | Ha epagpax» otHocutcs Kk yactu OOIIl mampaBiaeHus
ydacTHUKaMu  oOpaszoBareibHbIX | moaroroBku 09.03.03 Ilpuknamgnas wuHpopmartuka,
OTHOLLUEHUN dhopmupyemoit Y4aCTHUKAMHU o0pa3oBaTeNbHbIX
OTHOIIICHUH, JUCIUIUIMHA 110 BHIOOPY.

2. Tlnanupyemble pe3yJibTAThI 00y4YeHUs M0 TUCIUIIUHE, COOTHECEHHBIE ¢ MJIAHMPYEMbIMH
pe3yJbTaTaMHU 0CBOEHHS 00Pa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMU U HHANKATOPAMH
AOCTHKEHUS] KOMIIeTeHIIHii)

®dopmupyembie I[nanupyemMbie pe3yJbTaThl 00y4eHUs MO JUCHATLUINHE (MOXYJII0), B
KOMIeTeHHH (KO, COOTBETCTBHHM ¢ HHAUKATOPOM JOCTHKCHUS KOMIIETECHIUHU HaunmenoBanue
COZCpKaHUE UHIUKATOP 10CTHKEHHS p OLIEHOHOT'0
- e3yJIbTAThl 00y4eHHus
KOMIIETEHITNH) KOMIIeTeHIIUH 110 AHCHHILIHHE CpeacTsa
(kon, collep>kaHue MHIUKATOPA)
TIK-15. IIK-15.1. /lemoncmpupyem 3namep: meopemuueckue 0CHO8bL U Koumponvnuvie
3HaHUe Meopemuyeckux 0CHO8 U Memoobl NOCMPOEHUS peuleHull 60NPOCH
Cnocoben Memooon02u0 NOCMpPOEeHUs OCHOBHbBIX 3A0aY MEXAHUKU U OCHOB 3aoanus
CamocmosmenbHo peweHuil GyHOAMEeHManIbHbIX UHPOPMAYUOHHBIX MEXHOA02ULL,
aHanu3uposams 3a0a4 MexaHuKu, OCHOBbL BKII0UASL CYNEPKOMNBIOMEPHbLe
NOCMABIeHHYI0 UHDOPMAYUOHHBIX MEXHOL02UL, 8 MexXHoI02UU.
3adauy, ebloupams MoM 4ucjie CynepKoMnbOmepHbIX
KOppeKmubie Memoosl | mexHoio2uil.
e€ pewenus,
NPUMEHAMb IIK-15.2. /lemoncmpupyem Ymems camocmosamenvro
Mamemamuyecku VMeHUe CAMOCMOSMENbHO AHATU3UPOBATD U 8LIOUPAMD

CNIOJHCHYIE AN2OPUMMDB]
6 COBPEMEHHBIX
CReYUanU3UPOBAHHBIX
NPOZPAMMHBIX
KOMNAEKCAax
CYNEePKOMNBIOIMEPHO20
MOOenupo8arus
UHIICEHEPHO20
Ha3HaueHus,
Peanu306vi6amy @ Hux
HOBble ANOPUMMbL

OCYIeCmBIAMb aHAU3 U 8b1O0D
MeEMOo008 U aneopummo8 peuenus
3a0ay npopeccuoHaIbHOU
dessmenbHOCMU.

IIK-15.3. Hmeem onvim peuierus
3a0ay MEXaHuKu 8 COOMEemcmeu
C BLIOPAHHBIM MEMOOOM U
HOCMPOEHHBIM ANCOPUMMOM C
UCHONb30BAHUEM COBDEMEHHDIX
NPOSDAMMHBIX KOMNILEKCO8
CYNEePKOMNbIOIMEPHO20
MOOENUPOBAHUA UHIHCEHEPHO2O
HA3HAYEeHUSL.

Memoovl U an2opuUmmsl peuieHusl
nPOhecCUOHanbHBIX 3A0ay.

Bnaoemv memooamu pewtenus
3a0ay MeXanuKu OJist UHHCEHEPHBIX
yenell ¢ UCHONb308AHUEM
COBPEMEHHBIX NPOSPAMM
CYNEPKOMNbIOMEPHO2O0
MOOENUPOBaAHUsL 8 COOMBEMCMEUU
C BbLIOPAHHBIMU MEMOOAMU U
HOCMPOEHHBIMU AN2OPUMMAMU.




I1K-16.

Hmeem onvim
CamocmosmenbHo2o
npoeedenust pabom no
obpabomxe u aHanuzy
HAYYHO-MEXHUYECKOT
uHgopmayuu u
pe3yibmamos
CYNEPKOMNbIOMEPHO20
MOOenuposaHus
UHIICEHEPHBIX 3a0aYy

IIK-16.1. Tlemoncmpupyem
3HAHUe 0cobenHocmel NOUCKa
HAYYHO-MEXHUHECKOU
UHGOPMAYUL 8 PAZTUUHBIX
UCMOYUHUKAX, MEMOO08 U
mexHono2ull eé 0b6pabomku u
auanuza, a maxace cnocobog
npeocmaegieHus..

IIK-16.2. /lemoncmpupyem
YMeHUe CamMoCmOosImenbHO
OpeanU3068ams YeIeHANPAGIEHHbIL
NOUCK UHGDOPMAYUL 8 PAZTUUHBIX
UCTNOYHUKAX, 8blOUPAMb MenoObl
u mexHonozuu e€ 06pabomxu,
ananu3a u npeocmasienus, Ucxoos
U3 NOCMABAEHHOU 340aYll HA
OCHO6€ NPOSPAMMHBIX KOMNIEKCO8
CYNEePKOMNBbIOMEPHO20
MOOEUPOBAHUS UHHCEHEPHO20
HA3HAYeHU.

IIK-16.3. Hmeem onvim noucka u
AHAU3A HAYYHO-MEeXHUYeCKol
uH@opmayuu 8 pasIuyHbIX
UCTMOYHUKAX OJis pelleHus
CMaHOapmuvIx
npogeccuonanvruix 3a0a4, a

3uname: ocobennocmu noucka
HAYYHO-MeXHUYEeCKOU UHpopmayuu
U3 PA3NIUUHBIX UCMOYHUKOS,
Memooos u npuUemos ee
00pabomku u aHAIU3A, a MaKdsce
Memo008 npedCmagieHus..

Ymemw camocmoamenwvno
0pP2anU306b16aMb NOUCK
UHGOpMAYUYU U3 PASTUYHBIX
UCMOYHUKO8, 0Opabambieamy,
AHAU3UPOBAMD U 8bIOUPAMb
MemooblL U npuemsl
npeocmaesieHust, UCX00s U3
NnocmaesieHHbix 3a0a4, Ha base
nPOSPaMM CYNepKOMAbIOMEPHO2O
MOOenupo8aHUs Ol MEXHUYECKUX

yenetl.

Hmemdb npaxmuueckuii onvim
noucka, noobopa u aHaiusa
HAYYHO-MeXHU4ecKol uHgopmayuu
U3 paznuyHbIX UCTOYHUKOS 0I5
peuteHus NOCMABIeHHbIX 3a0ay U
npeocmaegieHus NOIy4eHHbIX

80NpPOCHL
3aoanus

Koumponvnuvie

maxoice onvim nyboAUYHO20 pesyiomamos.
npet)cma@zzel-tuﬂ HAYYHbIX
Dpe3ybmamos.
3. CTpykTypa H coep:KaHue TUCIUTITHHBI
3.1. Tpya10oeMKoOCTh AUCHHUILINHBI
Ounas ¢popma o0y4eHHsn
OO0uasi TPy10€eMKOCTh 43ET
Yacos 1o yueOHOMY IIaHY 144
B TOM YHCJIe
ayIMTOPHBIE 3aHATHS (KOHTAKTHAas padora): 66
- 3aHATHA JIEKIIHOHHOT0 THIIA 32
- 3aHATHA CEMUHAPCKOr0 THMA 32
- TeKymuii KoutpoJb (KCP) 5
camMocTosiTe/IbHAas padora 42
IIpomexyTouHasi aTTeCTANMA — IK3aMeH 36
3.2. Conep:xanue TUCHUNIHHBI
B tom uncne
HaunMeHoBaHMe M KPaTKOe COJepPIKaHue Pa3/ieioB U TeM Beero KonraxTnas pa6ora (pa6ora 5o E g g
JAUCHUIIJINHBI “ © =
(uace) B3aHMOIEHCTBHH ¢ s &2
npenogapartesaeM), yacol. M3 Hux =R

w




SanaTus

VIEKIIMOHHOT'O

THIIA

Sanarus

ICEMHHAPCKOIo

THIIA

L1aGOPaTOPHOIO

3ausaTus
THIA

CopnepixaTejbHoe ONMCaHUA 3ama4
MPOU3BOJICTBEHHBIX pecypcoB npu
MPOU3BOJICTBA M3EIINI MUKPOIIEKTPOHUKH

pacnpeneneHus
ABTOMATH3ALUH

10

N

N

= ||Bcero

3agaua 00beMHOI0 IVIAHMPOBaHMS. ITocTpoenue
MaTeMaTHYeCKOM MOJeIM B BHIE CHCTEMBI JBYCTOPOHHHUX
anreOpanvIecKux HEpaBEHCTB TPaHCIOPTHOT'O THIIA.
UccnenoBanne  marematmueckoid — Monenn.  IlocraHoBka
MHOTOKPUTEPHAJIbHON 3amaud  OOBEMHOrO IUIAHUPOBAHUS.
AnropuT™M  pelieHus 3aJadyd  O0BbEMHOIO  IUIaHUPOBAHMUS,
OCHOBaHHBIH Ha IIOKCKE ONTUMAJILHOH BEPIIHHBI
MHOTOMEPHOTO MHOTO3HAYHOTO KybOa. MeTonsl pemeHus
CHCTEM JIMHEHRHBIX anreOpanIecKux HEpPaBEHCTB.
WrepauoHHBI METOJ OpPTOTOHAJNBHBIX NPOEKUUH ATMOHa-
MorknHa. YcaoBHs CXOOMMOCTH. Y CJIOBUS KOHEYHOCTH.

32

10

10

20

12

3amaua 00beMHO-KAJIEHIaPHOI0 IVIAHUPOBAHUS.
IMoctpoenue MaTeMaTHYECKOH MoJenu B BUIC
JIETEPMUHUPOBAHHOM CHUCTEMBI MIPUHATHSA peLICHU.
IloctaHoBKa  ONTUMU3ALIMOHHOM  3aJayd IO  KPUTEPUIO
MaKCHUMH3allMM  JOX0Ja.  PexkyppeHTHbIE  COOTHOIICHHUS
JMHAMUYECKOI0 IPOrpaMMUPOBAHUs, I103BOJIIOLINE HAXOIUTh
ONTUMAJIbHOE peuieHue 3ajgaun  00BEMHO-KaJCHIAPHOTO
IUIAHUPOBAHMUSL.

32

10

10

20

12

3agaya CMEHHO-CYTOYHOro IIaHUpoBaHMs. [locTpoeHue
MaTeMaTHYeCKO MOJENM B BHIE CETEBOH KaHOHWYECKOW
CTpyKTypbl. MccienoBaHne IOCTPOCHHONH MaTeMaTHYECKOH
mozenu. [loctaHOBKa ONTHMHU3AIMOHHON 3aJadd MOCTPOSHHMS
ONTHMAJIFHOTO  PAclUCAaHUs. ODBPUCTHYECKHE  alTOPHUTMBI
pemIeHust  TOCTaBIGHHOM  3afadd:  <OKaJHBIE»  CXEMBI
ITOPUTMOB, IPUOJIM)KEHHBIE aJITOPUTMBI C 0OPAaTHOH CBSI3BIO.

32

10

10

20

12

Texymmii korTpob (KCP)

2

IIpoMexxyTodHas aTTecTalus — IK3aMeH

36

Hroro

144

32

32

64

42

TeKyn.[PIﬁ KOHTPOJIb YCIICBAECMOCTHU PCAIIN3YCTCS B cbopMe CO6CC€,Z[0BaHI/I$I " MPAaKTUYICCKUX 3aJIaHHi.

[TpoMekyToUuHast aTTECTALUs MPOXOAUT B TPAAUIIMOHHOHN (hopme (IK3aMeH).

4. Y4eOHO-MeTOIMYeCKOe o0ecrevyeHne cCaMOCTOSITeJIbHOWH PadoThl 00ydarommxcst
CaMocTOsTENbHO BBIIOJIHIETCS B BUJIE UCCIIEI0BATEIbCKON PaOOTHI.
KoHTponbHbIE BOMpPOCH M 3aJaHUs A IPOBEACHUS TEKYLIEro KOHTPOJISI M IMPOMEKYTOUHOU

aTTECTAllUU 110 UTOraM OCBOCHHA JUCIHUIIIIMHBI IPUBEACHBI B I1. 5.2.

5. ®oH/ OLIEeHOYHBIX CPEACTB IJIsi MPOMEKYTOYHOIH ATTECTAIIMYU MO JHCHHILTHHE (MOLYJIIO),

BKJIFOYAOLUH:
5.1. Onucanue MKaJ OLleHHBAHHUS Pe3yJIbTATOB 00YyUYeHHUS MO TUCUUILINHE

Yposens IIkana oueHnBaHus cpOPpMUPOBAHHOCTH KOMICTECHIMI
copmupoBa HEY10BJICTB OBJICTBO 04YeHb NPEeBOCXOAH

(oprup IJIOX0 yA ya P X0po1Io OTJHYHO P A

HHOCTH OpHUTEJIbHO HUTEJIbHO X0pouIo 0
KOMIeTeHIH
i He 3auteno 3aureHo

(MHaMKaTOpa
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AOCTHAKEHUS
KOMIIeTeHIH
i)
OtcyrcTBHE | YpOBEHb MuHumanss | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HAHUM 3HAHUH 0 3HAHUU B 3HAHWUHU B 3HAHUU B 3HAHUU B
TEOPETHYCCK | HHXKE JOMyCTUMBIN | 00BbeMe, o0neMe, o0BeMme, o0BeMme,
oro MUHUMaJb- | YpPOBEHb COOTBETCTBYIO | COOTBETCTBYIO | COOTBETCTBY | MPEBBILIAO
Mmarepuana. | HbIX 3HaHHH. meM meM 0IIEM meM
HeBo3moxu | TpeOoBanuii. | HomymieHo [IporpaMme NporpaMme [IporpaMme IPOrpaMmy
0CTh Nmenn MHOTO MOATOTOBKH. MIOJTOTOBKH. MOATOTOBKH, | MOATOTOBKH.
3HaHuA OIICHUTH MECTO HEeTpYyOBIX Jomymeno Homymmeno 6e3 ommoOOoK.
TIOJTHOTY rpyOBIe OIITNOKH. HECKOJIBKO HECKOJIBKO
3HAHUH OIITNOKH. HETPYOBIX HECYIIeCTBCHH
BCIIEJICTBHE omKOoK BIX OIIMOOK
OTKa3a
oOyuyarorer
ocs oT
OTBETa
OtcyrctBue | Ilpu IIponemoncr | IIpopemonctp | IIpopemoncrp | Ilpogemonct | IIpomemoHCT
MHUHUMaJb- | PELICHUU PHUPOBaHbI HpPOBaHbI BCE UpOBaHbI BCe PUPOBAHEI PHUPOBaHbI
HBIX CTaHIApTHHI | OCHOBHBIC OCHOBHBIE OCHOBHBIE BCE BCE
YMEHHH. X 337124 He YMEHUSL. YMEHUS. YMEHHUS. OCHOBHBIE OCHOBHBIE
HeBo3mox- | mpoxemonceT | Pemenst Pemenst Bce Pemens! Bce YMEHUS, YMEHUS,
HOCTb PHUPOBaHbI THUITOBBIE OCHOBHBIE OCHOBHBIE PEIICHBI BCE | PEIICHBI BCE
OLICHUTH OCHOBHBIE 3a71a4H C 3a7a4H C 3aa4H. OCHOBHBIE OCHOBHBIE
VMeHnS HaJIn4yne YMEHHSI. HEerpyObIMH | HErpyOBIMH BrinoHeHs! 3a7a4uu C 3a1auu.
- YMEHHUH Nwmenn omMOKaMu. | OUIMOKaMHU. BCE 3a/IaHUs, B | OTJCIbHBIMU | BhINMoIHEHBI
BCJIEJCTBHE | MECTO BrimonHens! | BrimonHeHs! HOJTHOM HECYIIecT- BCE 3a/1aHus,
OTKa3a rpyobie BCE 3a/IaHUs, | BCE 3ajJaHus, B | 00beMe, HO BEHHBIM B [IOJIHOM
oOyuaromier | OUIMOKH. HO HE B MIOJTHOM HEKOTOpBIE C Henovyeramy, | ooObeme Oe3
ocs oT MIOJTHOM o0BeMe, HO HeJl0UeTaMU. BBINOJIHEHB! | HEJJOYETOB
OTBeTa oObeme. HEKOTOPBIE C BCE 3aJaHUs
HeJl0YeTaMu. B TIOJTHOM
o0BeMe.
OrcyrcrBue | Ilpu Nmeercs [ponemonct- | IIpopemonctp | Ilpogemonct | IlpogemoncT
BIIaZICHUS pemeHnu MHUHHAMAJbH | PUPOBAHBI HPOBAHBI PHPOBaHbI pHpOBaH
MarepuajioM | CTaHIapTHbHI | bIif Habop 6azoBble 6azoBble HaBBIKH IIPU | TBOPYECKUH
. X 3aj1a4 He HaBBIKOB JJIsl | HAaBBIKH NPU HaBBIKH TIPA peneHnn MOJXO0J K
HeBo3MOXH | MPOAEMOHCT | peIIeHUs pemeHnH peleHnu HECTAaHAAPTH | PEIICHUIO
OCTh PpHUpPOBaHbI CTaHIAPTHHI | CTAHAAPTHBIX | CTAHJAPTHBIX | BIX 3a7a4 HECTaHAAPTH
Hasbixu OIICHUTH 6a30BbIe X 3a]1a4 ¢ 3a7a4 ¢ 3ama4 6e3 6e3 ommOOK | BIX 3a7ad.
- HaJIn4yme HaBBIKH. HEKOTOPHIMH | HEKOTOPBIMHU OLIMOOK U u
HaBbBIKOB Nwmenn HeJloueTaMHu. | HeJo4eTaMH HEJI0YeTOB. HE/I0YETOB.
BCJIC/ICTBHE | MECTO
OTKa3a rpyObIe
oOyJaromer | OIIMOKH.
ocs OT
OTBETa

LLIKkana oueHKH npu I'lpOMG)KYTO‘-IHOVI atrecrtaumm

Onenka YpoBeHb MOATOTOBKH
Bce xomnereHIuy (4acTi KOMIIETEHIMH ), Ha (JOPMUPOBAHUE KOTOPBIX
IIpesocxoxnro HaIrpaBJIeHa JUCIHIUINHA, CHOPMUPOBAHEI HA YPOBHE HE HIDKE
«IIPEBOCXOIHO»
3aYTEHO
Bce kommereHmmu (4acTH KOMIIETEHIHWH), Ha (HOpMHUpOBaHHE KOTOPBIX
Otanyno HarpaBiieHa JUCHUIUINHA, COOPMHUPOBAHEI HA YPOBHE HE HIKE «OTIHIHO»,

mpu 9TOM XOTS Obl OFHA KOMIIETEHIUs CGOPMHUPOBaHA Ha YPOBHE
«OTIIMYHOY




Ou4eHb XopoIIo

Bce xommnereHumu (4acTH KOMIICTEHIIMH), Ha (OpPMHUpPOBaHHE KOTOPBIX
HarpasjeHa AMCIMIUINHA, C(HOPMHUPOBAHBI HAa YPOBHE HE HMXKE «OYEHb
XOPOILIO», TIPH 3TOM XOTs OBl 0/1Ha KOMIETeHIUsI c(hOPMHUPOBaHA Ha YPOBHE
«O4YEHb XOpOLIO»

Xopouio

Bce kommereHnmu (4acTu KoMmeTeHIWil), Ha (QopMHpOBaHHE KOTOPBIX
HarpasjeHa JUCLUILIMHA, COPMUPOBAHBI HA YPOBHE HE HIKE «XOPOLIOY,
Opyu 3TOM XOTs OBl OfHA KOMIIETEHIMsS cQopMHpOBaHa Ha YpPOBHE
«XOpOIIO»

Y 10BIETBOPUTEIBHO

Bce xommereHmum (9acTH KOMIIETCHIHI), HAa (OPMHUpPOBAHHE KOTOPBIX
HampaBlieHa IUCHUIUIMHA, C(HOPMHUPOBaHBl Ha ypPOBHE HE HIKE
«yIOOBJIICTBOPHTEIBHO», HPH O3TOM XOTA OBl OJHA KOMIICTCHLVS
copMHpOBaHa Ha YPOBHE «yJOBJICTBOPHUTEIEHO»

HeynosnerBopurenbHo
HE 3a4TEHO

Xors OBl omHAa  KOMIIETEHIUS  cPOpMHpOBaHA  Ha  ypOBHE
«HEYIIOBJICTBOPHUTEIHHO», HH OJJHA M3 KOMIIETCHIMI He chOopMUpOBaHA HA
YPOBHE «IIJIOXO»

IImoxo

XoTs OBl OZTHA KOMIIETEHIUSI C(HOPMUPOBAHA HA YPOBHE «IIJIOX0)

KpnTepuifl OLICHUBAHUSA OTBECTOB HA TUIIOBLIC KOHTPOJBbHBIEC BOIIPOCHI AJs coﬁece)mBaHml H

BOIIPOCHI K 9K3aMECHY

PGSYHLTaTH OTBCTa OI.IeHKa

CryIeHT aaj pa3BepHYTHIIl OTBET Ha BCE BONIPOCH! U IIPH 3TOM IPOIEMOHCTPUPOBAI IIpeBocxonHO

3HAaHUC JOMOJJHUTECIBHOI'O MaTepuaa.

CTyzaeHT aan pa3BepHYTHIH OTBET Ha BCE BOMPOCHI.

OTIUYHO

CTyI[eHT JaJl OTBET Ha BCE€ BOIIPOCHI, BOBMOXKHO C HC3HAYUTECIIbHBIMU HEAOUYCTaMU.

OueHb XOpo1I0

Xopouio
CTyZneHT OTBETHII Ha OOJIBIIYIO YaCTh BOIIPOCOB C HE3HAYNTEIbHBIMHU HEI0OUETAMHU.
VY 10BIIETBOPUTEIBHO
CTyZeHT OTBETHJI Ha OOJIBIIYIO YaCTh BOIIPOCOB C CYIIECTBEHHBIMU HEA0UETAMHU.
[Ipu oTBeTE CTYAEHT J0MyCKaeT rpyOble OIMOKKY B OCHOBHOM Martepuaje u
P Y Y Py p HeynosneTBopuresbHO
pelIeHNH CTaHAAPTHBIX 3a/1a4.
OTtcyTcTBHE 3HAHUI MaTepHaia, OTCYTCTBYET CIIOCOOHOCTh PELICHUS CTaHAAPTHBIX Mioxo

3ajaady.

Kpurepuii oueHuBaHus NPAKTUYECKHUX 3aJaHUH (J1a0OpaTOPHBIX padoT)

PesynbTatsl paboTh Onenka

Bce npaktuueckue 3a1anus (J1a00paTopHbie paboThI) BEINOIHEHB! B IIOJTHOM 00bEME U B
CpPOK, ITPY 3TOM IIPUMEHEH TBOPUYECKUH IOXOJ K PEILIEHUIO HECTAHIAPTHBIX 3a/1a4.

. IIpeBocxoano
OmnwcaHbl BCE TANbl BRITIOTHEHUS 3aIaHUH, KO M Pe3yIbTaThl Pa0OTHI TPEICTABICHBI
MPENoaBaTeNIo.
Bce npaktudeckue 3ananus (;1abopaTopHbie paOOTHI) BBITIOIHEHB! B TIOJTHOM 00BEMe U B
cpok. OnucaHbl Bce 3TANbl BRITOTHEHHS 3a1aHNH, KO U PE3yJIbTaThl pabOTHI OTtnuaHO

MPEACTABJICHBI MIPETIOAABATEITIO.

BrInoTHEHB! OCHOBHBIE ATAITBI PEIICHHS 33a4H WM 3a]aua pelieHa ¢ He3HAYUTEIbHBIMH
Hegouyeramu. Kox 1 pe3ynbTaTsl paboThl MPEACTaBICHBI MPENOAABATENIO B CPOK.

OdeHp XOpOIIO0

BrimonHeHs! 9acTh 3TAnoB PEUICHM 3aa491 WKW 3a1a4a pEeIICHa C HCA0UYCTaMU. Kon n

Xoporo
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pe3yIbpTaTH padOTHI IPEACTaBICHBI IPEMOJABATETIO B CPOK.

BrInonHeHBI 4acTh 3TAoB peuicHus 3aJa41 Win 3aJa4a peuicHa ¢ CyIl€CTBECHHbIMU
HCJO04YCTaMHU. KO,H " pe3yJibTaThbl pa6OTLI MpCACTAaBJICHBI ITPpENIOJaBaTC/It0, HO C
OTKJIOHCHUSAMU OT CPOKOB.

yI[OBJ'IeTBOpI/ITeJ'ILHO

BrinonHeHs! HE BCe MPaKTUICCKUC 3aJlaHus (na6opaTopHLIe paGOTLI) WJIN BBIIIOJITHCHBI HC B
MTOJIHOM 00bEMeE (HpeZ[CTaBJ'IeHO HC IIOJTHOC OIIMCAHUC 3TAIIOB BBIIIOJTHCHUA 33.[[3HI/II7I, KOJ{
pa60TaeT HCKOPPCKTHO, PE3YJILTAThI pa6OTI)I HC TPEACTABJICHBI npenoz[aBaTen}o).

HeynosnerBopurensHoO

CTleeHT HC MPUCTYIIAJI K BBIITOJTHCHUIO IPAKTUYCCKUX 3aJIaHUM.

IImoxo

5.2.

TunoBbie KOHTPOJIbHBIC 3a/IJaHUA WM UHbIC MaTCpPHUAJIbI, HEOﬁXO}]I/IMbIe AJIF OICHKHU

pe3yJbTaToB 00yYeHust

5.2.1 KoHTpoJIbHbIE BONPOCHI

Bonpoc Koo
gopmupyemoii
KomnemeHyuu

1. 3amaunm pacmpeneneHuss MPOU3BOJACTBEHHBIX PECYpPCOB  Kak  3a/a4yu 11IK-15,
MaTEMaTHYECKOr0 IPOrpaMMHUPOBAHNUS 11K-16

2. CopneprxaTenbHOe OIUCAHUE 3314l 0OBEMHOI0 INIAHUPOBAHUS

3. CopnepxarenpbHOE OMUCAHKE 331a9H 00 BEMHO-KAICHAAPHOTO TUIAHNPOBAHUS

4. CopaeprkaTesbHOE OMMCAHUE 331a4l CMEHHO-CYTOYHOT'O TJIaHUPOBAHUS

5. MeTopl peleHtsi CUCTEM JIMHEHHBIX alredpanyeckux HEpaBeHCTB. TOUHbIE
U UTE€PALMOHHBIE METO/BI.

6. Meron OpTOrOHAIBHBIX MPOEKIUH ArmMoHa-MOIKHHA pEHICHUS CHCTEM
JMHEWHBIX JBYCTOPOHHHUX alreOpandyecKkux HEpaBeHCTB B OOIIEM ciydae.
Jlemma ArmoHa-MoukuHa.

7. Meron ArmoHa-MoukuHa s CHCT€M JIMHEHHBIX JBYCTOPOHHHX
anreOpandeckrx HEPaBeHCTB TPAHCIIOPTHOT'O THUIIA.

8. KoHeuHOCTB, CXOIUMOCTE MeTOga ArMoHa-MoIKHHA.

9. Maremarnyeckast MOJIeTb 00 BEMHO-KAICHAAPHOTO TUIAHHPOBAHUSI.

10. TToHsATHS COCTOSIHUHN, YIPABJICHUH, IIEPEXOJIOB U JI0XO/I0B.

11. IlonsiTue cTpaTeruu, ONTUMAJIBLHON CTpaTeruu.

12. Cxema QpyHKIMOHUPOBAHUS TOCTPOEHHON CUCTEMBI IPUHATHS PELICHUN

13. IlpuHumn ONTUMAJIBHOCTH JUHAMHYECKOTO IIPOrPaMMHUPOBAHMUS
IIPUMEHUTEIBHO K IOCTPOCHHOM CUCTEME IIPUHSATHS PELICHUN.

14. PexkyppeHTHbIE  COOTHOLICHHMS  JIMHAMHYECKOIO  MPOrpaMMHPOBAHUS,
MTO3BOJISIIOIIME HAXOJWTh ONTHUMAJIbHYHO CTPAaTErHMI0 CUCTEMBI INPUHATHS
peuieHui.

15. [lonsATHE ceTeBOM KAHOHUYECKOU CTPYKTYPHI.

16. O6mrast MaTeMaTHYeCKasi MOAETh CMEHHO-CYTOYHOTO TUITAHUPOBAHHS.

17. Teopem 0 HEOOXOAMMBIX U JIOCTaTOYHBIX YCJIOBUSX COBMECTHOCTH
MaTeMaTUYECKOU MOJEIIH.

18. IlocTaHOBKM 3a7ay CMEHHO-CYTOYHOI'O IUIAHUPOBAHHS 10 KPUTEPUSM,
CBSI3aHHBIM C OpPraHU3allMOHHBIMU M PECYPCHBIMHU YCIIOBHUSIMM.

19. NP-C10HOCTH ITOCTaBJIICHHBIX 3aa4.

20. YacTHBIil cay4yadl IMOCTAaHOBKH 3aJadqd CMEHHO-CYTOYHOTO TIJIAHHPOBAHUS.




CBeneHue MOCTaBICHHOM 3aJauyd K 3a/ade YacTUYHO-IIEIOUYHUCIEHHOIO
JIMHEHNHOTO IIPOrpaMMUPOBAHMS.

21. Tounble METOABI pEIIEHUS 33/1a4 CMEHHO-CYTOYHOTO TUIAHUPOBAHMUS.

22. DBpUCTUYECKUE AJITOPUTMBI PEIICHHUsS MOCTaBICHHOW 3a/JauyM: <OKaIHBIC»
CXEMBI JIFTOPUTMOB, TPUOIUKEHHbIE AITOPUTMbI C 0OPAaTHOM CBS3BIO.

5.2.2. IlpakTnueckue 3aJaHus /s OLeHKHU cpopMupoBaHHOCTH KomnereHuun ITK-15,
I1K-16

3amanue 1. llocTpoeHne U  HCCIENOBaHME MAaTEMAaTHUECKOHM MOJEIUM  OOBEMHOIO
rianupoBanusl. [loctaHoBKa 3a71aun 0ObEMHOIO TUIAHUPOBAHUS

3aganue 2. TouHble MU UTEPALMOHHBIE METOJbl PEIIEHUS CHCTEM JIMHEHHBIX JIBYCTOPOHHHX
anreOpanyecKrx HEpaBeHCTB.

3ananue 3. Meron Armona-Morkuna. O6muii cinydaid. Cirydaid TpaHCTIOPTHOM CTPYKTYPHI.

3ananue 4. AIropuT™M IOMCKA ONTHUMAJIbHON BEpIIMHBI MHOTOMEPHOTO MHOTO3HAYHOIO KyOa.

3aganue 5. IlocTpoeHne M uccieoBaHHE MaTEMaTHYECKOM MoJenu 00beMHO-KaJleHAapHOTIO
wiaHupoBanus. OrpeseneHre ONTUMaIbHOM CTpaTeruu NPUHATUS PELICHUH.

3ananue 5. [locTpoeHne U ucciuenoBaHue 00IIeH MaTEMaTHIECKOH MOJIENI CMEHHO-CYTOYHOTO
iaHupoBaHust. OpoHTaNbHBIE AITOPUTMBI PELIEHUS 33]Jauld CMEHHO-CYTOYHOTO IUTAHUPOBAHMS.

3aganus 6. DBOJIOLMOHHO-TEHETHUYECKUE AalTOpPUTMbl PELIEHHs 3aJad CMEHHO-CYTOYHOI'O
IJIaHUPOBAHUA.

5.2.3. JlaGopaTopHblie padoThl 1Jis1 oneHKH copmupoBanHocTn komnerenuuu IIK-15, IIK-
16

Pacuer BpeMeHHBIX XapaKTEpUCTUK CETEBOTO rpaduka
3amaya TEOpPUN PACIMCAHUM C OTHUM OOCTYKMBAIOIUM MPUOOPOM

3amada JI>koHCOHA 171 2-X CTAHKOB

A w e

Pemenne cucreM JMHEWHBIX IBYCTOPOHHUX alreOpayecKux HEPaBEHCTB TPAHCIOPTHOIO
TUIIA AITOPUTMOM ATMOHa-MoInknuHa
5. DBOJIIOLMOHHO-TEHETHYECKUE aJITOPUTMBI peuieHus 3a1a4 CMEHHO-CYTOYHOI'O

IJIaHUPOBAHUA.

6. YueOHO-MeTOAMUYECKOE U HH(POPMAIIMOHHOE 00ecTeUyeHne TUCIHIIHHbI

a) OCHOBHasl TUTEpaTypa
1. Adpaiimosuu JL.I'., [Ipunynkuit M.X. Meronuueckue ykazaHus JJisi CAMOCTOSTEIbHOM paboThI

CTYJIEHTOB II0 Kypcy «MOIEenMpoBaHWE CIOXKHBIX CHCTEM» IPH M3YYCHHH TEMBI
«Pacnpenenenne pecypcoB B MHOTOMHJEKCHBIX HEPAPXUYECKHX CHUCTEMAX» JIEKTPOHHBIN
BapUaHT, 3aperucTpupoBaH B (OHAE KOMIBIOTEPHBIX M3IaHUH HAYYHO-METOANYECKHX
pa3paboTok HHI'Y oj HOMEpPOM 107.06.08. 2006.
http://www.unn.ru/rus/books/met_files/met_resalloc.doc, 18 c.

2. AdpaiimoBuu JLI'., ITpunynkuit M.X. Pacnpenenenue pecypcoB B HEpPapXUUYECKHX CHUCTEMax
TPAHCIOPTHOTO THUMA. YUYeOHO-METOIMYECKUH MaTepual IO NporpaMMe MOBBIIIEHUS

kBanudukanun «HoBbIE TOIXOMBI B MCCIENOBAHUSIX H pa3paboTkKax HMHPOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHBIX CUCTEM U TexHosorui». Huwxuauit Hoeropon, 2007, 78 c.



http://www.unn.ru/rus/books/met_files/met_resalloc.doc

3. BmacoB B.C., Ilpunyukuii M.X. VmnopsgodeHue pabOT W paclpeneieHHue pecypcoB B
KaHOHMYECKHX cucTemax. YueOHoe mocodoue. Huxuuit Hoeropoa: U3a-so Huxkeropojckoro
rocynuBepcutera, 2012. — 69c. http://www.unn.ru/books/met_files/konv_set.doc

4. barumes /.., KoctiokoB B.E., Heiimapk E.A., Crapoctun H.B. Pemenue quckpeTHbIx 3a1a4 ¢
MTOMOIIIBIO IBOJIFOIIMOHHO-TEHETHYECKUX aJITOPUTMOB: YueOHoe rnmocobue. - Huwxuuii Hosropon:
N3n-so HHI'Y um. H.W. Jlo6aueBckoro, 2011. - 199 c. (60 3k3.)

0) IOTIOJTHUTEIbHAS JTUTEPATYPA
1. Ipunyuxuit M.X., Bnacos B.C., Kpusomees O.B. 3agaun ontuManbHOro mjiaHUpOBaHUs Kak

3a7a4d  PaCHpe/IeiCHUs] PECypCcOB B CETEBBIX  KAHOHMYECKUX  CTpykrypax [/
Nudopmarnmonusie TEXHOJIOTHH. 2017. T.23, Ne9, C.650-657.
https://www.elibrary.ru/item.asp?id=29962805

7. MaTepuajbHO-TeXHUYECKOe o0ecneyeHue AU CIUIITHHBI

[TomenieHust mpencTaBiIsloT cOO0N ydyeOHbIE aAyAUTOPUM AJIs NPOBENEHUS Y4YEOHBIX 3aHATHI,
MPEIyCMOTPEHHBIX TMPOTrPaMMOM, OCHAIICHHbIE OOOpPYIOBAaHUEM M TEXHUYECKUMH CpEICTBAMHU
o0OydeHusl.

[Tomemenust [Uisi  CaMOCTOSITENILHOM pabOThl  OOYYArOIIMXCS OCHAIEHb KOMIIBIOTEPHOMN
TEXHUKOM € BO3MOXKHOCTBbIO MOJKIIOYEHMs] K ceTtu "HHTepHer" u oOecredeHbl JOCTYIIOM B
ANEKTPOHHYIO0 HH(OPMALIMOHHO-00Pa30BATENIbHYIO CPEy.

Hcnonp3yemoe JUICH3HOHHBIE IPOrpaMMHOE OOECIeYeHHe: OIEpaluOHHBIE  CHCTEMBI
cemeiictBa MicrosoftWindows, munensuss mo mnoxmucke Microsoftlmagine; Cpena paspaGoTku
cemeiictBa MicrosoftVisualStudio, yumen3ust mo moanmucke Microsoftlmagine.

IIporpamma cocrasnena B coorBeTcTBuH ¢ TpeboBanusmu OC HHI'Y no HanpaBieHuUIo noaAroToBKH
09.03.03 «IIpukaagnas unGopMaTHKA».

ABTOp npodeccop [Mpunynkuit M. X.
Peuensent npodeccop Penocenxo 0.C.
PykoBogurens otaeneHus npodeccop M. X Ilpunynxuit

[IporpamMma o1oOpeHa Ha 3acelaHuu METOANYecKON komuccuu MHcTuTyTa HHGOPMaMOHHbBIX
TEXHOJIOTMH, MATEMaTUKUA U MEXaHUKH
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