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1. Mecto nucuuniannbl B crpykrype OOII

HMucnummuaa  b1.B.02  «Mertoasl  onTUMHU3AMK) OTHOCHTCS K 4acTd, (GopMUPyeMOu

YYaCTHUKAMHU 00pa30BaTeIbHBIX OTHOLICHUH.

Ne MecTO TMCUUIJIMHBI B y4e0HOM CraHgapTHBIN TEKCT AJIA aBTOMATHYECKOTI0 3a10JI-
Ba- IJIaHe 00pa3oBaTeJbLHOH Npo- HeHUs B KOHCTpyKTOpe PII/{
pu- rpamMMbl
aHTa
2 brmox 1. Huctummuabel (Moxynu) | Hductummaa b1.B.02 «MeTtonbl onTuMu3amum» OTHO-

Yactp, ¢opmupyeMasi ydacTHHKa-
MH 00pa30BaTEIbHBIX OTHOLICHUH

cutcs Kk yactu OOII nanpasnenus noarorosku 01.03.02
[Ipuknagnas maremaruka u wHboOpMaThka (Gopmupye-
MO y4aCTHHKaMHU 00pa30BaTeIbHBIX OTHOIICHHH.

2. Ilnanmpyemble pe3yabTaThl 00y4eHHUsI N0 AMCUMILIMHE, COOTHECEHHbIE C IVIAHUPYEMBIMH pe-

3yJbTaTaMHU OCBOeHHsS 00pPa30BaTeIbHOI NPOrpaMMbl (KOMIIETEHIIUSIMU U HHANKATOPAMH

JOCTHKEHUSI KOMITeTeHIUi)

Ilnanupyemsle pe3y/IbTaThbl 00y4eHHs N0 AUCHUILIMHE (Moay/0), | HanmeHoBanue
B COOTBETCTBHH C HHAMKATOPOM JOCTHKCHH KOMIICTCHIINH OLICHOYHOI'0

dopmupyembie

Huaukarop noctu-
KOMIeTeHnnu (Koj,

KCHHUA KOMIIETCH-

Pe3yabTaTthl 00yuenust cpeacTsa
0 JUCIHUILINHE* ¥

cojiepKaHUe KOMIIE- mn*
TEHIIUN) (xon, comepikaHue MH-
JIMKaTOpa)
IHK-4. Cnocoben | IIK-4.1. Bnaem | 3name Kiaccuveckue nocmanoeku 3aoay | cobecedosariue
HOAMEHMATbHbIE U | KOHEYHOMEPHOU U OEeCKOHEUHOMEPHOL

NPpUMEHAMb Memo- d)y P P

meopemuieckue onmuMu3ayUL, OCHOBHbLE YuClIeHHble
Obl - Mamemamuie- | ocpoee, neobxodumsie | memodsi onmumuzayuu, a  MaKxsce
CKO20 U KOMNbIO- | 014 UCCIe008aHUA | aHATUMUYECKUe Memoodbl peueHUs 3a0ay

mepHo20 uCCJZe()O- HAYYHbIX I’lpO6]Z€M

onmumuzayuu Ha OCHoee HeobXo00uUMbIX U
00CMamouHbIxX yCJZOGuZZ OnMmMuMailbHOCmMu

6AHUA npu aHaiuze TIK-4.2. Ymeem

3a0ay HA OCHOBE | camocmosmenvHo
3HAHUU @yHoa- | Pumenims
noJy4ernHvle SHAHUA

0ns1 ananusza obwvekma
memamudyecKux u ucc]ze()oeal-luﬂ,

MEHMANBbHLIX  MA-

KOMNbIOMepHbIX onpedensims  yeau  u
30044 UCCIEO008AHA,

a makdce GvlOUpPamMo
KOPPEeKmHblll ~ Memoo
UCCEO08aAHUS HAYYHOU

HAayK

Ymemov camocmosmenvno u Koppexmuo 3a0a4u
UCNONIL3068aMb  Memoobl  (popmanuzayuu
NPAKMUYeckux U  ecmecmeeHHOHAYYHbIX
3a0au 6 eude 3a0a¥y  ONMUMU3AYUL,
O0ORYCKAOWUx mMakyo gopmaiuzayuio, a
makoice NPUMEHSMb Ol UX  PeUuleHus]
Yucnennvie  Memoobl  ONMUMUZAUUU U
ananumuyeckue Memoobl peweHus 3a0ay
ONMUMUBAYULU HA OCHO8E HEoOXO0OUMbIX U
00CMAMOUHbIX YCIOBUT ONMUMATILHOCTU

npobnemvl

ITK-4.3. Hmeem | Umemos NpaKmu4eckul onwvim 3adavu
NpaKmu4eckuii.  Onvlm | UCHOIBL30BAHUSL Memo008 (opmaruzayuu
HAay4Ho- NPUKIAOHBIX U eCMeCcm8eHHOHAYYHbIX
UCCcIe006amenbCKoll 3a0ay, GOZHUKAIOWUX U3 nompebHOCmell
oesimenbHoCmiL, a | HayuHo-uccnedo8amenbCKol

UMEHHO peutenusi | dessmenbHOCMU, 8 suoe 3a0au
HAyuHvlX 30044 6 | onmumuzayuu, Npu YCI08UU, UMO OHU
coomeemcmeuu ¢ | donyckarom — makyr Gopmanuzayuio, a
NOCMABNIEHHOU  Yenblo | makdce HNpUMeHeHus  ONa UX peuleHus
u BbIOPAHHOU | YUCIEHHBIX ~ MemO0008  ONMUMU3AYUU U
MemoouKou AHATUMUYECKUX MemOo008 peuleHus 3a0ay

onmumuzayuu Ha OCHOe6€e HeobXo0uUMbIX U
00CMAamouHbIxX yCJZOGuZZ ONnMmMuUMailbHOCmMu




3. CTpykTypa u coaep:kaHue JUCUUILIHUHBI
3.1. TpyaoeMKOCTb JUCHUNJIMHBI

ouyHas popma
o0y4eHust
O0mas Tpy10eMKOCTh 73ET
Yacos no yyeOHOMY IIaHY 252
B TOM 4HcJie
KOHTAKTHasi padora: 163
- 3AHATUA JEKIUOHHOI0 THIIA 32+32=64
- 3aHATHSA J1a00pPaTOPHOIO THIIA 16+16=32
- 3aHATHA CEMHUHAPCKOI0 THIA 32+32=64
- Tekymuii KoHTpoJib (KCP) 1+2=3
caMocTosiTeIbHAsA padoTa 27+26=53
IIpomexyTouHas aTTecTANMA — IK3aMeH 36

3.2. Coagepxxanue qUCHUNINHBI

HaumeHnoBanmue "
KpaTKoe cojepikaHue pas-
J1eJI0B M Te€M JUCHMILIHHBI

Bcero
(4acobl)

B TOM YHCJIC

KOHTaKTHasi padoTa (padoTa Bo B3aNMO/IeiCTBHHI
¢ MpenojaBartejieM), Yachbl
U3 HUX

Bcero
KOHTAKTHBIX
4acoB

Jadop4d

3aHATHSA CceMUHA[

3aHATHA JIEKIMOH
CKOIr'o THIA

H

0oro THIA
3auaTus
TOPHOTO THIIA

CaMocTosiTe IbHAS

padoTa o0y4arouerocs, ya-

Chbl

lecToii cemecTp

Tema 1.
DneMeHTapHBIH
aHaJIN3.
Brimykisle MHOXecTBa. BbI-
MyKJIble KOHYCHL. Bo3mox-
HBIC HANpaBJICHUS. BBIMyK-
nele  ¢yHknuu. Kpurepuu
BBIMMYKJIOCTH. TOYKH MUHU-
MyMa BBITYKJIBIX (DYHKIIHUIL.

BBIITYKJIBIH

18

6 4 10

Tema 2.

I'mankne KOHEYHOMEpHBIE
3a/1a4d Ha 9KCTPEMYM.
Teopema Beitepmitpacca u
ee cieAcTBusl. be3ycioBHBIM
MUHUMYM: HEOOXOMBIE
YCIIOBUSI MMHUMYyMa [IEPBOTO
¥ BTOPOTO MOPSIKOB, TOCTa-
TOYHbBIE YCJIOBHSA. Y CIOBHBIN
MuUHUMYM: nOpuHnun Jla-
rpaHXka B 3ajjauax ¢ OrpaHu-
YCHUJAMU THUIIA paBeHCTBa nu
HEPaBEHCTBA, PETYJSIPHOCTb,

28

21




TJIaAKO-BBIITYKJIbIC 3aJa4yu,
YCJIOBUS BTOPOI'O MOpSAAKaA.

Tema 3.

BrImykisie KOHEYHOMEPHBIE
3a/1a9d Ha SKCTPEMYM.
Pazmmanbie hopmbl 3ammucu
3a/1a4 BRIITyKJIOTO TIPOTpaM-
mupoBanus. Teopema KyHna-
Taxkepa. Teopust 1BoM-
ctBeHHOocTU. Ciyyailt 3aga4
JUHEHHOT0 MPOrpaMMHUpPO-
BaHUSL.

33

14

27

Tema 4.

YucneHHbIe METOIbI KOHEU-
HOMEPHOI ONTUMU3AIMH.
Tepmunonorus. Knaccudu-
Kanus Metos10B. OHOMeEp-
HBII TOUCK JUIsl YHUMOIaJIb-
HBIX ¥ JIMIIIUIEBHIX QyHK-
uil. besycnosHas MUHUMU-
3anust QYHKIUH HECKOJIBKUX
MEPEMEHHBIX: TPaIUCHTHBIE
MeTozbl, MeTo HetoToHa,
METOBI CONPSKEHHBIX
HanpaBlIeHUH U1 KBaapa-
TUYHBIX (YHKIUH, METOJ
COTIPSDKEHHBIX TPaINCHTOB.
YcnoBHass MUHUMH3ALUSA
(YHKIMH HECKOJIBKUX Tepe-
MEHHBIX: METOJIbI IITPA(HBIX
(GYHKIMIA, CHMITIIEKC-METO]
peleHus 3a7a4 JMHEUHOT O
MPOTPaMMHUPOBAHHUS.

28

10

22

Texymmii
(KCP)

KOHTPOJIb

IIpomexyTouHasi arTTe-
CTAIMA - 324eT

HToro 3a cemectp

108

32

32

16

81

27

CennMmoii ¢

emecTp

Tema 4.

YrcneHHbIe METOIBI KOHEY-
HOMEPHO ONTUMU3AIIHH.
Tepmunonorus. Knaccudu-
Kanusg MetoaoB. OpHomep-
HBIA MOWCK IS YHUMOAJh-
HBIX W JIMIIIUANCBBIX (DyHK-
uit. besycrnoBHas MUHUMU-
3anus (PYHKIOHH HECKONBKHIX
TIePEMEHHBIX: TpaJHeHTHHIC
MeTonpl, MeTon HrploToHa,
METOBI COTIPSKEHHBIX
HanpaBJICHUH JUIsl KBaJpa-
TUYHBIX  (DYHKIMHA, METOJ
COIIPSKCHHBIX  T'PaJUCHTOB.
YcnoBHas MUHUMU3AIUS
(YHKIMIA HECKOJIBKUX TIepe-
MEHHBIX: METOJIbI IITPAPHBIX
(YHKIMHA, CHMIUICKC-METOJ

21

16

16




peuieHus 3afad JIMHEHHOro
MIPOrpaMMHPOBAHUSL.

Tema 5.

[Ipocreiimas 3anava Bapua-
LIMOHHOT'O UCYHCIICHUS U e
0000111eHus. Y CIIOBHSI TIep-
BOTO TIOPSIKA.

IIpocreiimas 3agaua: xnac-
cuduKaIus 5KCTPEMYMOB,
BapbUpOBaHHE, HEOOXOAH-
MBI€ YCJIOBHS IIEPBOTO TO-
psizika (CTaMOHAPHOCTS,
ypaBHeHHe Diinepa), KOH-
KpETHBIE TPUMEPHI (337a4H O
OpaxucTOXpOHE U O
HauMeHbLIEH TOBEPXHOCTH
Bpauenus). [Ipunnun I'a-
MUIbTOHA-OCTPOrpagcKoro
u ero npumeneHus. 0600-
LIEHUS MIPOCTEHILIEeN 3a1aun:
9KCTpEeMalbHbIE 33Ja4H Ha
JIMHEHHBIX MHOT000pa3usxX B
JIMHEHHBIX HOPMHUPOBAHHBIX
MPOCTPaAHCTBAX, 3aJa4H CO
CTapILIMMU ITPOU3BOAHBIMH,
3a/la4u C BEKTOp-
(GYHKIMAMU, 331241 C
(YHKIMSIMU HECKOJIBKUX
NEepEMEHHBIX, 33a4H C I10-
JIBIDKHBIMU TPaHULIAMH, 3a-
Jladu Ha KJjacce KyCO4HO-
IAJKUX (QYHKIHH,

22

16

Tema 6.

YcnoBus BTOporo nopsiika B
BapHAIMOHHOM HUCUUCIICHHH.
YcnoBus BTOpOro nopsijika B
npocTeiiieit 3agaue Bapua-
IIHOHHOTO MCYUCIICHHSL: He-
obxonumMele ycnosus Jle-
*aHzapa u Slkobu ciaboro
MHUHHMMYMa, HEe00XO0JIMMOe
ycnosue Belepmrpacca
CHJIBHOTO MHHUMYMa, J10-
CTaTOYHBIC YCIOBUS JIOKAIb-
HOTO MUHHUMYMa.

21

16

Tema 7.
IIpunuun Jlarpanxa B Bapu-

alMOHHOM HcuncieHuu. Ba-
pHAaLMOHHBIE 3a7]a4H C Orpa-
HUYCHUSIMHU.
M3onepumerpuueckue 3aaa-
4yy. 3a/1a4u CO CBS3SIMU. 3a-
Jaua Jlarpanxka. Konkper-
Hble IpUMeEPBI: 3a1aua Ju-
JIOHBI, 33/7a4a O ICITHOM JI1-
HHH, 3a1a49a Yarieruaa o
caMmoJIeTe.

21

16




Tema 8.

IlonsTHe 0 MaTeMaTHYCCKOM
TEOPUH ONTUMAITLHOTO
YIpaBJICHUSL.

YupasisieMble CHCTEMBI.
3a1a4u ONTUMAIBHOTO
YHPABJICHUS KJIACCHYECKOTO
BapuannuoHHOro Tuna (oe3
OTrpaHUYCHUI HA 3HAYCHUS
yHOpaBiieHus). 3aauu ONTH-
MAJILHOTO yTPaBIICHU
MOHTPSATHMHCKOTO TUMA (C
OTPaHUYCHUSIMH Ha 3HAYC-
HUS ynpasieHus). [IpuHimn
Makcumyma [loHTpsruHa.
KoHKpeTHBIC HIUTFOCTPATHB-
HBIC TIPUMEPBHL.

21

16

Texymuii
(KCP)

KOHTPOJIb

IIpome:xxyTouHasi aTTe-
cTAaIUs - IK3aMeH

36

Hroro 3a cemecTp

144

32

32

16

82

26

Hroro

252

64

64

16

147

53

Texkymuii KOHTPOJIb YCIIEBAEMOCTH peajn3yercs B (popMe OIpocoB Ha 3aHATUIX CEMHUHAPCKOTO THIA.
[TpomesxyTouHas arTecTanus IPOXOIUT B TPAIUIIMOHHON Gopme (3a4eT, IK3aMeH ).

4. YuyeOHO-MeTOAMYECKOE O0eciedYeHHe CAMOCTOSATEebHOI padoThl 00y4aIOIINXCSH
CamocrosTenbHas pa60Ta CTYACHTA IMPU U3YUCHUU NUCHUIIIIMHBI «MGTOI[BI OIITUMMH3AIINN» BKIIKOYACT
BBINIOJIHEHUE 3aJaHU TIOJ] KOHTPOJIEM MPENOAABATENS, PEIICHUE JOMAIIHUX 3aJaHUM U MOATOTOBKY K
3aueTy M 3k3aMeHy. CamocrosiTenbHas paboTa CTYJIEHTOB (BBIOJHEHUE AOMAIIHUX MPAKTUYECKUX
3aJlaHul, MOATOTOBKA K KOJIJIOKBUYMY, SK3aMEHY M 3aueTy) oOecleyrMBaeTcsi TOCTYMHOM CTyJIeHTaM
OCHOBHOM U JIOTIOJTHUTEIHHON JINTEPATYPOH, a TaKKe TOCTYITHBIMH UM HHTEPHET-pecypcaMu (CM. HH-
xKe pazzaen 7. YueOHO-MeToan4eckoe 1 HHpopManuoHHoe odecreyeHue TUCHUTIHHBI).

JIJ11 MOATOTOBKM K 3a4eTy IO TeMaM | - 3, cBA3aHHBIM ¢ MaTEMaTHYECKUM IIPOrPaMMHUPOBAHUEM, CTYACHTAM
MO>KHO BOCIIOJIb30BaThCS:

1. Cymun B.M. Hawana maremaruueckoro mporpammupoBanus. Teopema Beliepmtpacca. bes-
YCIIOBHBII SKCTpeMyM. DIIEKTpOHHOE ydeOHO-meronudeckoe nocoodue. Huxuuit Hosropon:
Hwxeropoackuii rocynusepcutet, 2015. — 40 c. (http://www.unn.ru/books/resources.html, Pe-
TUCTpalMOHHbIN HOMep 973.15.06).

2. Cymun B.M. Havana Beimykioro ananusa. Yacte 1. Beimykibie MHOXKECTBA. DJIEKTPOHHOE
yueOHO-MeTonu4yeckoe nmocodue. Hmwkuuit Hosropoa: Hmwxkeropoackuii rocyauBepeuteT, 2015.
— 32 c. (http://www.unn.ru/books/resources.html, Perucrpanuonnsiii Homep 974.15.06).

3. Cymun B.U. Hayana Beimykioro ananu3sa. Yacts 2. Beimykisie GyHKIMUA. DIEKTPOHHOE YUeO-
HO-MeTonnueckoe mocodue. Hwxuuit HoBropoa: Hwkeroponckuii rocynuBepcutet, 2015, —
28 c. (http://www.unn.ru/books/resources.html, Perucrpannonusiii Homep 975.15.06).

VYkazaHHble TOCOOMSI coAepkKaT TEOPETUUECKUN MaTepual ¢ WUTIOCTPUPYIOLIUMU TOJIPOOHBIMU MPH-

MCpaMH U YIPaAXKHCHUAMU IJI CAMOCTOATCIbHOI'O BBIITIOJTHCHUSA.

JI1s1 MOATOTOBKM K 3a4€Ty M SK3aMEHY 10 TeMaM 4,5, CBSI3aHHBIM C YHCJICHHBIMUA METOJIaMU ONTUMM3ALUNA U
MPOCTEUIIEH 3aa4eN BAPUALIMOHHOTO UCUHUCIIEHUS, CTYAEHTaM MOYKHO BOCIOJIb30BAThCS:

1. Cymun B.U. Cumruiekc-MeTo/1 pelieHus 3a/1a4 JIMHEHHOTO IporpaMMHUpoBanHusl. Meroayeckast pas-
pabotka o kypcy "Metoasl ontumuzanuu’. - I'opekwii: Uzn-Bo I'TY, 1989 (40).



2. Yepnos A.B. Ilpumenenue cucrembl MATLAB k pemenuto mpocteiniei 3aiauu BapualluOHHOTO
ucuncnenusi. H.Hosropon: HHI'Y, 2007 (85).

[98)

Uepnos A.B. Uucnennsie MeToasl omHOMepHOM MuanMuzaiuu. H.Hosropox: HHI'Y, 2009 (62).

4. YepnoB A.B. Uucnennble MeTobl 0€3yCIOBHON MUHUMHU3AIMH (YHKIMI MHOTHX TIEPEMEHHBIX.
H.Hosropoa: HHI'Y, 2010 (52).

5. YepnoB A.B. UuncneHnHsle METO/IbI YCIOBHON MUHUMU3AIMH (DYHKIMI MHOTHX TIEPEMEHHBIX.
H.Hosropoa: HHI'Y, 2010 (70).
VYkazaHHbIe TTOCOOUS COAEPIKAT TEOPETHUECKUN MaTepHaj ¢ WUTIOCTPUPYIOUIMMHU MOJIPOOHBIMH MTPH-

MCpaMU U YIIPAXKHCHUAMH JJIs1 CAMOCTOATCIIBHOI'O BBIIIOJTHCHUA, 4 TAKXKE IIPUMEPLI ITPOrpaMm Ha SA3bI-

ke MATLAB u 3aanust 17151 BEIOJHEHUSI TA0OPATOPHBIX padoT.

KOHTpOHBHBIe BOIIPOCHI U 3aaHus IS MPOBCACHHUA TCKYILICTO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ aT-

TCCTALlUU IO UTOTraM OCBOCHUA NUCHUIIIMHBI IPUBCACHLI B II. 5.2.

5. ®onjx OEeHOYHBIX CPEACTB I MPOMEKYTOUHON aTTeCTAMU MO TUCIHUILINHE, BKJIIOYAI0-

11107078

5.1. OnucaHue MKaJ OIeHNBAHUS Pe3yJIbTATOB 00yUeHUsI MO TUCIHIJINHE

YpoBennb I xaja ouennBanus cOpMHPOBAHHOCTH KOMIIETeHIHIT
copmupo-
BaHHOCTH 110x0 Hey10BJIe- YIOBJIETBO- O'I¢HL X0po1lo
O — Xopoiio OTJIMYHO
I TBOPHTEJIbHO PUTETLHO NPEBOCXO/IHO
(uHAMKaTOpa
JAOCTHKEHUS He 3auteno
" 3a4TEHO
KOMIIeTeHIMii)
OtcyrcTBHE VYpoBeHb 3Ha-
3HAHWUH T€O- HHUI B 00bEME,
pEeTUYECKOro YpoBerb 3Ha- COOTBETCTBYIO-
MaTepuaa. VYpoBeHb 3Ha- | MuHumansHO | HUi B 00beMe, 1IeM Hporpam- YpoBeHb 3Ha- Vposen 3ia-
HUI HUKE JIOIY CTUMBIH COOTBETCTBYIO- | me moaroTopku. | HHUM B 00beMe, S
3 HeBo3mox- MUHUMAJTb- YpOBEHb 3Ha- | IIEM Iporpam- Jlony1eHo COOTBETCTBY- ’
HaHU . MIPEeBBIIIAI0-
HOCTb olLie- HBIX TpeOoBa- | Huil. Jlomy- M€ MOJATOTOBKH. | HeCKOIBKO IOLIEM TIPO- P
. IeM Mpo-
HUTb IIOJHOTY | guii. UMmenu IIIEHO MHOT'O Jomnymeno _ rpamme noja-
HECYIIIECTBEH: TpaMMY TOJT-
3HaHUH MecTo rpy0ble | HerpyObIx HECKOJIbKO HBIX OIIHGOK TOTOBKH, 0e3
TOTOBKH.
BCJIEACTBUE OIIHNOKH. OIIHOKH. HerpyOBIX OIIN- OLIHOOK.
0TKa3a 00y- GoK
YaIoIIerocs
OT OTBETa
OtcytcTBHE IIponemon- IIponemon- IIponemon-
MHHHUMaJlb- i ITponemon- CTPHPOBAHBI BCE | CTPUPOBAHBI CTPUPOBAHBI
o POJEMOH-
HBIX YMCHUH . CTPHPOBAHBI BCE | OCHOBHBIC yMe- | BCE OCHOBHBIC | BCE OCHOBHEIE
Y IIpu pemenun CTPUPOBAHbI pup Y
Heso3mox- CTAHJAPTHBIX OCHOBHbBIE YMe- | HHUsA. PerieHsl yMeHHUs, pe- yMmenus,. Pe-
OCHOBHBIE
HOCTB Ol1e- - Hus. PenreHs! BCE OCHOBHBIE IIEeHEI BCE IIEeHBI BCE
3a184 HE PO- | o opnry Pe-
HHTh HAIMYUE | jeMOHCTPH- BCE OCHOBHBIE 3amauu . BeI- OCHOBHbIE OCHOBHbBIE
N IHIEHBI THIIO-
MEHUH - 3a7]a4yu C HETPy- | TOJTHEHBI BCE 3a/1auu C OT- 3amadu. Bel-
VMenms y pOBaHEI OC BEIC 3[49H C py
E— BCJIC/ICTBUE HOBHBIC yMe- 6 ObIMHU omMOKa- | 3aJaHusd, B OJN- | IENbHBIMU TIOJTHCHBI BCEe
HETpyOBIMU
0TKa3a 00y- HUSL. 134 Mu. Beimonne- HOM 00beMe, HO | Hecylie- 3a7aHusl, B
OLINOKaMH.
YaIoIIerocs HBI BCE 33JaHHS, | HEKOTOPEIE C CTBEHHBIM TIOJTHOM
n Brinonnenst
OT OTBETA MEJI MECTO B MOJIHOM 00B- HeI0YEeTaMu. HEI0YETaMHu,
BCE 3a/1aHUs
rpy6bie eMe, HO HEKO- BBITIOJTHEHBI obbeme 6e3
OIIHGKL HO HE B IOJI- HE0YETOB

HOM 00BbeME.

TOPBIC C HENO-
YCTaMHU.

BCE 3aJjaHus B
[TOJIHOM 00b-
eme.




OtcyTtcTBHE IIponemon- IIponemon- n IIponemon-
0JIEMOH-
BJIAJICHUS Hpu pemennu | Mmeercs mu- CTPHUPOBAHBI CTPUPOBAHBI POz CTPHUPOBAH
o CTPUPOBaHbI
MaTepHaIoM. CTaHJAPTHBRIX | HUMAJIbHBIN 6a3oBble HaBbI- | 0A30BbIC HABbI- pup TBOPYECKHUH
HaBBIKH
HeBo3mox- 3ajiaq He IIpo- 6 KM KU TOIXO0M K
Habop HaBbI-
HOCTb Olle- JAEMOHCTPH- P IIpH pelreHnn | PELICHHIO
KOB JUIS pe-
u HUTb Hannune | POBaHBI Ga30- P TIpH pCILICHIH TIpA pCIICHIH HECTaH/IapT- HECTaH1apT-
aBbIKI IICHUS CTaH-
HaBbIku HABBIKOB BBIC HABBIKL. CTaHAAPTHBIX CTaHJAPTHBIX HbIX 312y Ges | HBIX 3aziau
JAapTHBIX 3a- 3a7a4 ¢ HEKOTO- | 3aj;a4 0e3 omu-
BCIICACTBHUE OIIHGOK 1
Hmenu mecTo | 124 ¢ HEKOTO- | privu Heoue- GOK U HeJ0de-
orkasa 06y- rpyOsie pBIMU HeZlo- HCAQHCTOB.
yarolerocs TaMu TOB.
OIIUOKH. YyeTaMmu
OT OTBETA
IIIkaja OneHKH NPHU MPOMEKYTOYHON aTTecCTALUN
Onenka YpoBeHb NOATOTOBKH
[IpeBocxogHo Bce xomnerennnm (4acTv KOMITETEHIUH), Ha (HOPMUPOBAHKE KOTOPHIX
HAIpaBlicHa JUCIMIUIAHA, CPOPMUPOBAHBI HA YPOBHE HE HUKE «IIpe-
BOCXOZHO»
OTIUYHO Bce kommereHuu (4acTu KOMIIETEHINN), HA (OPMHUpPOBAHNE KOTOPHIX
HAIpaBlicHa TUCHUILTAHA, COPMUPOBAHEI HA YPOBHE HE HUKE «OTINY-
HO», TIPH 3TOM XOTs ObI OJTHA KOMIIETEHIUS cHOpMHIpOBaHA HA YPOBHE
334TEeHO «OTJIUYHO))
OueHb XOpOoIIIo Bce xommereHIy (4acTH KOMIIETEHIMI), HA (OPMUPOBAHUE KOTOPHIX
HAIpaBlicHa TUCHUILTHHA, CPOPMUPOBAHEI HA YPOBHE HE HUKE «OYCHB
XOpOIIO», TIPU 3TOM XOTS OBl OJJHA KOMIIETEHIMS C(HOPMHUpPOBAHA Ha
YPOBHE «OUYEHH XOPOIIIO)
Xopotio Bce xomrereHMy (4acTu KOMIIETEHIMIT), HAa (JOPMHUPOBAHHE KOTOPBIX
HanpaBJIieHa TUCIMILINHA, COPMUPOBAHBI HA YPOBHE HE HUXKE «XOPO-
I10%», TIPX 3TOM XOTsI OBl OJJHa KOMITETEHIS C(hOPMHUPOBAHA HA YPOBHE
«XOpOoUIOo»
Y 10BJIETBOPUTEIILHO Bce xommereHu (4acTH KOMIIETEHIMIA), HA (OpPMUPOBaHUE KOTOPBIX
HanpaBJieHa JUCIMIUIMHA, CPOPMHUPOBAHBI Ha YPOBHE HE HIKE «YJO-
BIICTBOPHUTEIBHOY, TIPH 3TOM XOTs ObI OJJHA KOMITETCHIIUS C(hOpMHUPOBa-
Ha Ha YPOBHE «YIAOBJIETBOPUTEILHO»
HeynosnerBopureins- XoTst ObI 0JJHa KOMIIETCHIUs c(hOPMUPOBAHA HA YPOBHE «HEYIOBJICTBO-
HO pHUTENBLHO», HU OJIHA M3 KOMIIETCHIMH He copMupoBaHa Ha YypOBHE
«IUIOXO»
HC 3a-
YTCHO
Inoxo XoTst ObI 0JTHA KOMITETEHIINS COPMHUPOBAHA HA YPOBHE ILIOXO)

5.2. TunoBbie KOHTPOJIbHbIE 3aJaHUS] WIH UHbIe MaTePHUAJIbl, He00X0AUMBbIE JISl OLEHKHU pe-

3yJbTATOB 00y4YeHUs

5.2.1. KoHTpoOJIbHBbIE BONIPOCHI

Bomnpoc Kona ¢popmupyemoii komrie-
TEHIUU
1. Omnpenenenre v NPOCTEUIINE CBOMCTBA BHITYKJIBIX MHOYKECTB. TIK-4




2. I'paHuyHbIE TOUYKH BBITYKJIBIX MHOXKECTB. TIK-4
3. Tlpoekiust TOUKH Ha MHOXKECTBO. TeopeMbl 0 IPOEKLIUH. TIK-4
4. HeorpumarenbHas ¥ BBITYKJIass KOMOWHAITUN TOYEK. TIK-4
5. Konundeckas u BbITyKIasi 000J0YKH MHOKECTBA. TIK-4
6. TeopeMbl OTAETMMOCTH BBITYKJIBIX MHOXKECTB. TIK-4
7. OrnopHbIE TMIIEPILIOCKOCTH. TIK-4
8. Compspkennsblil konyc. Teopema @apkaiia. TIK-4
9. Bo3MOHBIE (IOTTyCTHUMBIC) HAITPABJICHUSI. TIK-4
10. Ompenenenne BBITYKIOH (YHKIMH M €r0 T€OMETPUIECKUN CMBICIL TIK-4
[Tpocreiitie cBOMCTBA BBIMYKJIBIX (DYHKITHIA.
11. IuddepenupyeMocTs  BBITYKIOH (QYHKIMH IO BO3MOXXHBIM TIK-4
HaIpaBJICHUSIM.
12. CBOIiCTBO HEMPEPHIBHOCTH BBITYKIION (DYHKIHH. TIK-4
13. Kpurepuu BBITYKIOCTH B Ki1acce MU epeHInpyeMbIX QyHKIUH TIK-4
HECKOJIbKUX MEPEMEHHBbIX.
14. Kputepuii BBIMYKJIOCTH B KJlacce ABAKIbI IUDdHEepeHIMPYEMbIX TIK-4
(YHKIUH MHOTUX TIEPEMEHHBIX.
15. Toukn MUHMMYMa BBITYKIBIX (GyHKIMA. Kputepuii Touku MUHH- TIK-4
MyMa BBITYKJIOW (yHKITUH.
16. CuiibHO BBITTYKJIbIE (DYHKITHH. TIK-4
17. IloHaTHe O MaTeMaTHYECKON TEOPHM ONTHUMM3ALMM U MaTema- TIK-4
THYeckoM mnporpammupoBanun (MII) kak ogHOM M3 ee pasje-
noB. [Ipumeps! 3a1a4 ONITUMU3ALINH.
18. Teopema BeliepmTpacca u €€ ClIeICTBUS. TIK-4
19. I'nankue 3amaun Ha O€3yCIOBHBIN 3KcTpeMyMm. HeoOxomumbie TIK-4
YCIJIOBUSI IEPBOTO MOPSJIKA.
20. I'mankue 3amaum Ha Oe3yclIOBHBIA dKcTpeMyM. HeoOxomumebie TIK-4
YCIIOBHUSI BTOPOTO MOPSAKA.
21. I'mapkue 3amaur Ha OE€3YCIOBHBIM SKCTpeMyM. JlocTaTodHble TIK-4
YCIIOBHUSI BTOPOTO MOPSAKA.
22. HampaBnenus crycka. HeoOxoauMoe ycioBrue ONTUMAaIbHOCTH TIK-4
B o0mieil 3amaye MuHUMHU3anuu. HeobxonmMoe W TOCTaTOYHOE
YCJIOBHS HalpaBJieHUs crmycka sl auddepeHuupyemMbix QpyHK-
UAH.
23. I'mapkue 3amaun Ha yCIOBHBINA 3KcTpeMyM. Heobxoammoe ycio- TIK-4
BH€ ONTUMAJILHOCTH NIEPBOT0O MOPSAIKA.
24. I'mankue 3a1a4un Ha yCIOBHBINA 3KcTpeMyM. Heobxoammoe ycio- TIK-4
BHE ONTHMAJBHOCTU B Kjacce ABaXIbl IuddepeHpyemMbix
(byHKIMHA.
25. I'magkuie 3a1auyn Ha yCIOBHBINA dKCTpeMyM. JlocTaTouHOE yCIo- TIK-4
BUE ONTHUMAJIBHOCTH B KJlacce ABAXKABI T (hepeHIupyeMbIX
byHKIMI
26. Kiaccuduxanus 3aady MaTeMaTHYecKoro porpaMMUpPOBaHUSL. TIK-4

27.

ITpuHnun Jlarpanka U €ro reOMETpUYECKUNA CMBICIL.

1IK-4




28. JlocTaTo4HOE YCIOBHE TNI00ATLHOTO MHHIMYMA B 337a4€ BbI- TIK-4
MyKJIOTO TTPOTrPaMMHUPOBAHHS.

29. IlpocrTeiiiiee yciaoBHe PETYJISIPHOCTH B 3a/1a4€ MaTeMaTU4YECKO- TIK-4
r'0 MPOTPaMMHUPOBAHUS.

30. JlocTtaTouHble YCIOBUSI PETYJIPHOCTH B 33/1a4€ MaTEMaTHYECKO- TIK-4
ro nporpaMMupoBaHus: yciaoBue Cuenrepa.

31. JloctaTouHble yCIOBUSI PETYJISPHOCTH B 33/1a4y€ MaTEMaTUYECKO- TIK-4
r'0 MPOTPaMMHUPOBAHUS: YCIOBHUE JIMHEHHOCTH.

32. HeoOxoaumbIe yCIOBHS BTOPOTO MOPSAKA B 3a/1aUu€ MaTeMaTH- TIK-4
YECKOI'0 MPOrpaMMHUPOBAHUS.

33. JlocTaTo4yHbI€ YCIOBHS BTOPOTO MOPSJIKA B 3a/1a4€ MaTeMaTHye- TIK-4
CKOT'0 IIPOrpaMMHUPOBaHUs

34. Beinykinoe nporpammupoBanue. Teopema Kyna-Takkepa B TIK-4
muddepeHnmransHol hopme.

35. Ilonstue cemyioBoit Touku ¢yHkuuu Jlarpamka. Kputepwuii cen- TIK-4
JIOBOU TOYKH.

36. Teopema Kyna-Takkepa B popme yTBEPKICHHS O CEATOBON TIK-4
touke. CBs3b ¢ Teopemoit Kyna-Takkepa B qudepennmnanbHon
dopme.

37. IlonaTue ABOMCTBEHHOH 3a7a41 U €€ CBOMCTBA. TIK-4

38. TeopeMa JBONCTBEHHOCTH. TIK-4

39. Teopema Kyna-Takkepa B hopMe TBOWCTBEHHOCTH. TIK-4

40. Teopema cyiiecTBoBaHMs pemieHus B 3agadax JIII. TIK-4

41. Teopus nBovictBeHHOCTH J1s 3a1ay JIIT TIK-4

42. Knaccudukarus YucIeHHBIX METO0B ONITUMHU3AITUH. TIK-4

43. MeTon TUXOTOMUM. TIK-4

44 . MeTto TOJIOBUHHOI'O JIEJICHUS. TIK-4

45. Meto 3010TOr0 CEUCHMUS. TIK-4

46. besycnoBHas MUHUMU3ANUS QYHKIIUNA MHOTUX MTEPEMEHHBIX: TIK-4
OBPaXHBIN YD (DEKT.

47. be3ycnoBHas MUHUMHU3AIMS (DYHKIIMH MHOTHX ITEPEMEHHBIX: Me- TIK-4
TOJ HAUCKOpeHIero cnycka. Teopema 0 CXOAMMOCTH.

48. be3ycnoBHass MUHUMU3AINS (YHKIIMH MHOTUX TIEPEMEHHBIX: Me- TIK-4
toa HetoToHa: uaes, anroputM, TOCTOMHCTBA M HEIOCTATKH,
CpaBHEHUE C TPAJUEHTHBIMU METO/IAMH.

49. YcnoBHas MUHUME3AIHS (PYHKIIMNA MHOTHX TIEPEMEHHBIX: METO/T TIK-4
MIPOEKIIMU TpajiueHTa. Teopema 0 CXOJIMMOCTH.

50. YcnoBHas MuUHUMM3AINS (YHKIIM MHOTHX TIEPEMEHHBIX: METO/T TIK-4
YCIIOBHOTO rpajiueHTa. Teopema 0 CXOIUMOCTH.

51. YcnoBHast MuHEME3aIMs QYHKIIMA MHOTHX TIEPEMEHHBIX: METO/T TIK-4
KBaJIPATUYHOTO IITpada.

52. CuMIUIEKC-METO/] PELIEHHS 3a1a4 JJMHEUHOTO IPOrpaMMHUPOBAHMS: TIK-4
kaHoHunueckas 3anava JII1. [Tpusenenue 3anay JIIT k kaHoHHYe-
CKOMY BUJY.

53. OcHOBHBIE OTIPE/IENICHNST CUMILIEKC-METO/Ia: BEpIIMHA, peOpo, Oazuc TIK-4
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BepIurHbl. COOTBETCTBHE MEXK/Ty BEpLUIMHAMU U Oazucamu. Pebpa,
BBIXOSIINE U3 HEBBIPOXKICHHOW BEPIINHBI.

54. UtepalliOHHBIN aJITOPUTM CUMILIEKC-METO/Ia B HEBBIPOKACHHOM TIK-4
cirydae. Uteparmonnsie hopmyisl. Cummuiekc-tabnuia (CT).
Amnanus u nepecuer CT.

55. CumIieKc-MeTo 1 pelieHrs 3a1a4 JMHEMHOTO MPOrpaMMHUPOBAHHMS: TIK-4
OTBICKaHUE HAYAILHOUW BEPIITMHBI METOJIOM HCKYCCTBEHHOTO 0a-
3uca

56. Ipocreiimas 3a1a4a BapualiioHHOro ucuncienus. Knaccuduka- TIK-4
US OKCTPEMYMOB. DKcTpeMaii (yHKIHMOHATIA U SKCTpeMallu 3a-
Jauu.

57. OCHOBHBIE IEMMBbI BAPUAITMOHHOTO UCUUCIICHUS. TIK-4

58. HeoOxoauMbIe yCcIoBHS CIIA00T0 JIOKATBHOTO SKCTPEMyMa B IPO- TIK-4
CTEHUIEH 3a1aue BApUAIIMIOHHOTO UCUUCIICHUSI. Y paBHEHHUE Diliie-
pa.

59. 3amaua o GpaxMCTOXPOHE. TIK-4

60. 3agaun BapuaMOHHOTO UCYUCIICHHS CO CTapIIMMHU TTPOU3BOIHbI- TIK-4
Mu. YpaBHeHue Diinepa-Ilyaccona.

61. 3amaun BapraliMOHHOTO UCUUCIICHUS C BeKTOp-pyHKImsmu. Cu- TIK-4
CTEMa ypaBHEHMH Diinepa.

62. 3agaun BapHallMOHHOTO NCYUCIECHHS C (QYHKIMAMH HECKOJIBKHX TIK-4
MEpEMEHHBIX. Y paBHeHHE Dilsiepa-OcTporpagckoro.

63. Ilpuniun I'amunbToHa-OCcTporpaackoro TIK-4

64. N3onepumeTpudeckue 3aaun: IOCTaHOBKA, TpUHLUN Jlarpanika, TIK-4
YCIIOBHSI PETYJISIPHOCTH.

65. 3agaua JluaoHbI TIK-4

66. 3agaua Jlarpanxa TIK-4

67. 3amaya ONTUMAILHOTO YITpaBJICHUs Kilaccuieckoro tumna. Heoo- TIK-4
XOJIUMBIE YCIIOBUS ONITUMATIbHOCTH

68. 3a1aya ONTUMAIBHOIO YIPABJIEHUS IOHTPATMHCKOIO THIIA. TIK-4

[Tpunuun makcumyma JI.C.IToHTpsirnna

3asaua 1. [IpoBepuTH Ha BHIMTYKIOCTh QYHKIMIO f(X) = (x,)° —x,X, + (x,)’ Ha MHOMKECTBE

5.2.2. Tunossble TeCTOBbIE 3aJaHUA 1JIsl OEHKH ¢()OPMHPOBAHHOCTH KOMIIETCHIMHU

Bapuanr 1

X =R%.

3amaua 2. CymiecTByeT Ju ToYKa rio0aJpHOr0 MUHUMYMa B 3a/1a4€ ONTUMHU3AINH:

f(x,y)=5x-3y - min, x> +y’ <47 Ilouemy?

3anaya 3. PemnTh ¢ moMoIIbIO METOAA MHOXKUTENEH Jlarpanka 3a1ady onTUMH3ALMN:
f(x,y)=5x-3y > min, x* +y> <4,

3agayva 4. PemmTh 3a1a4y JTUHEHHOTO MPOrPAMMHUPOBAHHUS C TTOMOIIBIO TEOPUH IBOMCTBEHHOCTH:

f(x,y,z)=2x—y+3z > min

x+3y—-2z<2, 2x—y+z=4,
y,z20.

3apaua 5. Pemutsh 3a1a4y f(x,y) = x° + y° — min merogom HuloTona, nauas ¢ Touku (11).

11




3agava 6. PemmTh npocTennyto 3a1aqyy BapuallMOHHOTO UCUYUCIICHUS:

Ty = [ + 23 Jr > min, p(0)=1, y(1)=0.

5.2.3. Tunossle 3a1a4M 1JIs1 OHEHKH ¢(pOPMHUPOBAHHOCTH KOMIIETCHIIUH

Bapuant 1 (BeinykJIbIi aHATIH3)

3ananue 1. IIpoBepuTh Ha BBITYKIOCTh MHOKECTBO X =17 .

3ananue 2. IIpoBepuTh Ha BRIMYKIOCTh GyHKIMIO f(Xx) =3(x')* —x'x* +(x?)”.
BapuanT 2 (O0mas 3a1a4a onTUMHU3AIUN)

. 2
Bamanue 1. Jnssagaun f(x) =x' +x° = min, (x')* + x> <1, x* >0, HOCTPOUTH TOMyCTH-
MOE MHOKECTBO ¥ JIMHHH YPOBHS 11eIeBOH (DYHKIMH; yKa3aTh TOUKY TII00ATEHOr0 MUHEMYMA (€CTH

OHA CYIIECTBYET). BBIMOTHAIOTCS JI KaKKe-TO TOCTATOYHBIE YCIOBHS CYIIECTBOBAHUS TJI00AIBHOTO
MHHUMYyMa B 3TOM 3a1aye?

3ananue 2. Pemmth 3amady O6e3ycinoBHord Muaumusanuu: f(x) = 0.5(A4x,x) —(b,x)+ ¢ — min,

el

Bapuant 3 (I'nagkue 3a1aum MaTeMaTH4€CKOIr0 NPOrPAMMMPOBAHUA)

A

3aganue 1. PemmTh ¢ moMoOLIbI0 METOa MHOXKHUTENEH Jlarpanxka 3aady ONTUMU3AIUN:
. 2
f(x)=x"+x> 5> min, (x")*+x* <1, x> >0.

3amanue 2. Pemuth ¢ momonisio TeopeMsl KyHa-Takkepa B auddepeHunanbHoi Gpopme 3ama-

3 -1 2
gy ontumuzanuu: f(x) =0.5(4x,x)—(b,x)+c — min, A:( . 2), b:(l} x'+x* =1,

Bapuant 4 (BbinykJjioe u JuHeiliHOe POrpaMMUPOBaHKE)

3ananue 1. Pemuts 3aiady TMHEWHOTO IPOrPaMMHUPOBAHUS C IIOMOILBIO TEOPUHN JBOWCTBEH-
f(x,y,2)=2y —x+3z - min
HOCTH: 3x+y—-2z<2, 2y—-x+z=4,

x,z2>0.

3amanue 2. PemmuTh Ty XkKe 3amady ¢ momoIbio TeopeMbl Kyna-Takkepa B popme yTBEpKICHHS
0 CEJIJIOBOU TOUKE.

Bapuaunt 5 (Unc/ieHHbIe METOIbI ONTHUMHM3ALNH)

3ananue 1. Pemuts 3amauy f(x,y) = x° +4y> — min meromom Hpl0TOHA, HauaB ¢ TOUKH

(1,-1).
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3aganue 2. PemuTh CUMILIEKC-METO0M 33/1a4y JJMHEWHOTO TPOrpaMMHUPOBAHUS:

f(x)=(c,x) > min, Ax=b, x>0, 4 SLLOY (! (1,-2,2,3)
x)=(c,x mmn, Ax=b, x=20, A= , b= , c=\,-2,2,3).
1,3,0,2 2

Bapuant 6 (BapuannonHoe uc4ucjieHue)

3aganue 1. Pemmts mpocrteitnyo 3agaq4y BapHalmOHHOTO HCYUCIICHUS:

1= 207 -3k - min, y(0)=0, y(1)=0.

0

3ananue 2. Haiitu sxcTpeManu U30NepuMeTpUUYECcKOi 3a1auu:

T = [ e — min, y©) =1, y(z)=-1, K[y1= [[ycosxkix :%.

6. YueOHO-MeTOAUYecKOe U MH(OPMAITMOHHOE o0ecredeHne JUCIUTIIMHBI

a) OCHOBHAasI JIUTepaTypa:
1. BacunbeB ®.I1. UncneHHble METOIbI pELIEHNs SKCTpeMalbHbIX 3a1a4. M.: Hayka. 1988 (215).
2. AnekceeB B.M., I'aneeB D.M.. Tuxomupos B.M. C6opuuk 3amau mo ontumuzaiuu. M.: Hayka.
1984 (160).
0) 10MOJTHUTEJIbHAS JIUTEpaTypa:
1. Cyxapes A.I'., Tumoxos A.B., ®enopos B.B. Kypc meronos ontumusanuu. M.: Hayka. 1986
(4).
2. Tlonsk b.T. BBenenue B ontumu3anuio. M.: Hayka. 1983 (14).
B) y4eOHO-MeToAM4YecKasi JJUTepaTypa, uMeronasics Ha kadgeape NpuKIATHON MATEMATUKH 1JI BbI-
Aa4¥ CTy/IeHTaM
1. Cymun B.N. CuMriuiekc-MeTo1 petieHus 3a1a4 JMHEHMHOro MporpaMMUpoBanus. Meronudeckas pas-
paboTka o Kypcy "Metozp! ontumuzaimn’. - ['oppkuii: U3a-8o I'TY, 1989 (40).
2. Yepnos A.B. Ilpumenenue cucrembl MATLAB k pemienuto mpocreiniei 3aiaun BapualluOHHOTO
ucuncnenusi. H.Hosropon: HHI'Y, 2007 (85).
3. Uepnon A.B. Uucnennsie meToibl ogqaomepHoit Muanmuzanuu. H.Hosropoa: HHI'Y, 2009 (62).
4. Yepnos A.B. UucneHnnble MeTobl 0€3yCIOBHON MUHUMH3AIMH (QYHKIMI MHOTHX TIEPEMEHHBIX.
H.Hosropoa: HHI'Y, 2010 (52).
5. YepnoB A.B. UuncrneHnHble METO/IbI YCIOBHONH MUHUMU3ALMH (DYHKIMI MHOTHX TIEPEMEHHBIX.
H.Hosropoa: HHI'Y, 2010 (70).

r) nporpaMMHoe odecniedenne U UHTepHeT-pecypchbl:
Donn 3JIEKTPOHHBIX U3JaHuN HHTY. Pexum Jocryna:
http://www.unn.ru/books/resources.html

1. Cymun B.M. Hauana maremarnyeckoro mporpammupoBanus. Teopema Beliepmrpacca. bes-
YCJIOBHBIM AKCTpEMyM. IJIEKTPOHHOE ydeOHO-meToauueckoe mocodue. Hwxuuit Homropon:
Hwmxeropoackuii rocynusepcurert, 2015. — 40 c. (http://www.unn.ru/books/resources.html, Pe-
TUCTpaMOHHBINA HOMEp 973.15.06).

2. Cymun B.M. Hauana Beimykiyoro aHaiusa. Yacts 1. Beimykiible MHOeCTBa. DJIEKTPOHHOE
ydueOHOo-MeToanueckoe nmocooue. Hmwxunit Hopropoa: Huwxkeropoackuii rocynusepeurert, 2015.
— 32 c. (http://www.unn.ru/books/resources.html, Peructpanuonnsiit Homep 974.15.06).

3. Cymun B.W. Hauana Beimykiioro ananusa. Yacte 2. Beimykiibie pyHKIMU. DIeKTpOHHOE y4e0-
HO-MeTonuuyeckoe nocodue. Hmwxkuuit HoBropoa: Huxkeropoackuit rocynusepcurer, 2015. —
28 c. (http://www.unn.ru/books/resources.html, Peructpanronnsiit Homep 975.15.06).
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7. MartepuajJibHO-TeXHHYECKOe o0ecredeHue U CUMILTUHbI

[TomernieHust mpeACTaBISIIOT 000 yueOHbIe ay TMTOPUU ISl POBEICHHs YUeOHBIX 3aHATHH, IPey-
CMOTPEHHBIX MPOrPaMMOH (JIEKITMOHHOTO ¥ CEMUHAPCKOTO TUIIA), OCHAIIEHHBIE 000PYA0BaHHEM U
TEXHUYECKUMHU CPEACTBAMH 00y4EHUSI.

[Tomernenus 1y1si CAaMOCTOSATEIBLHOM pabOThI 00YUAIONINXCSl OCHAIIIEHB KOMITBIOTEPHONU TEXHUKOMU C
BO3MOJKHOCTBIO MOJKIIIOUEHUS K ceTH "MHTepHeT" 1 00ecnedeHbl TOCTYIIOM B 3JIEKTPOHHYIO HH(POP-
MaIMOHHO-00pa30BaTEIbHYIO0 CpEay.

[Iporpamma cocraBnena B coorBercTBuM ¢ TpeboBanmsivu OC HHI'Y 01.03.02 I[Tpuknaanas ma-
TeMaTHhKa U HHHOpMaTHKA.

ABtOp (B1) K.(.-M.H., JT01I. A.B.UepHoB

Peniensenr (b1)

3aBemyromuit kadeapoit M.B. UBanueHko

[IporpamMma otoOpeHa Ha 3acelaHuu METOANYECKONH KOMUCCHH WHCTHUTYTa HHPOPMAIIMOHHBIX TEXHO-
JIOTUH, MATEMaTUKU U MEXaHUKH

ot 01.12.2021 roga, mporoxos Ne 2.

14



	МИНИСТЕРСТВО НАУКИ  И ВЫСШЕГО ОБРАЗОВАНИЯ  РОССИЙСКОЙ ФЕДЕРАЦИИ
	«Национальный исследовательский Нижегородский государственный университет
	им. Н.И. Лобачевского»
	Рабочая программа дисциплины
	Уровень высшего образования
	Направленность образовательной программы
	Нижний Новгород
	Шкала оценки при промежуточной аттестации
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	ПК-4
	Автор (ы)  к.ф.-м.н., доц. ___________________________А.В.Чернов

