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(MKCulb) ®I'BOY BO «Ky6oI'TVY».



1. IEJIA A 3AJAYHA YUYEBHOM JUCHUILINHBI

Iean wu3ydeHUsT TUCHUIUIMHBI OIPEACIICHBl TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/JapTOM BBICIIEr0 MPO(ECCHOHATLHOTO 00pa30BaHUS W COOTHECEHBI C OOMIUMU IICISIMHU
OOIl BO 1no HampaBleHHWIO TOArOTOBKM  «Maremarnueckoe  obOecrieueHue U
aIMUHUCTPUPOBAHUE HWH(POPMAIIMOHHBIX CHUCTEM», B paMKaX KOTOpPOH Tpernomaercs
IUCILHIIHNHA.

1.1. IMeabro ocBoeHuss y4eOHON IUCUMILIMHBI «MeToIpl ONTUMM3ALUNY  SBISIETCA
¢dopMHpOBaHUE y CTY/IEHTOB 3HAHUI MO OCHOBAaM TEOPUH ONTHMHU3ALUHU U 3HAHUH 00 OCHOBHBIX
NOAX0JaX K MPAKTUYECKOMY pPEIICHHWI0O ONTHMU3ALMOHHBIX  3aJady, YTO IO3BOJIUT
CaMOCTOSITENIbHO IIOCTPOUTh AJITOPUTM U IPOBECTH €r0 aHaJu3, 3aT€M Ha OCHOBE aHallu3a
YBUJIETh U KOPPEKTHO CPOPMYJIMPOBATh MaTEMATUYECKH TOUHBIN pe3yJibTaT.

1.2. 3agaun qUCHUIUIMHBI. B X0/1e M3yYeHUs MTUCIUIUIMHBI CTaBATCS 3a/Ja4d HAYYHTH

CTYZECHTOB:
° 3HATh COJIEp)KaHUE MPOrpaMMbl Kypca, (DOpPMYITUPOBKH 3amad, METOMBI HX
HCCIICIOBAaHUS
° BBIOMPATH MOIXOISAIINE METOIBI JJI PEIICHHS IKCTPEMAIbHBIX 33]1a4;
° YMETb IPUMEHSATH Ha ITPAKTUKE KOHKPETHBIE BEIYMCIUTEIBHBIE METOIbI K aHAIU3Y

M PCLICHHUIO ONTHMH3ALIMOHHBIX 3a4a4,

L4 HU3y4aTb CaMOCTOATCIIBHO HAYUYHYIO H y‘le6HO-MeTO,I[I/I‘IeCKYI-O JIATCPATypy IO
HpO(l)I/IJHO N3 PA3JIMYHBIX UCTOYHHUKOB, BKJIIOYasA CCTCBLIC PECYPCHI CCTU HHTepHeT, JJIA
peuicHud HpO(I)CCCI/IOHaHBHLIX N COLIMAJIbHBIX 3aJa4.

1.3. MecTo yuyeoHoii TucHUIIUHBI B cTpyKType OOII BO

Z[I/ICI_[I/IHJ'H/IHa «Met OJIbl OIITUMU3AIINH>» OTHOCUTCA K Oa3oBOMH yqe6H0ro IJ1aHa.

I[aHHaSI JUCITUILIMHA (((MCTOI[I)I OHTI/IMI/IBaHI/II/I») TECHO CBsA3aHa C MaTCMaTH4YCCKHUM
aHaJIn30M, anre6pa " TCOpUs 9UCCII, YUCJICHHBIMU MCETOdAMU. 3HaHI/I$I, TIOJTYYCHHBIC TP OCBOCHHU
JUCITUTIIIMHBI «Mert Obl OIITUMHU3AIUW», UCIIOJIB3YIOTCA MPHU U3YYCHUU TCOPHA UT'P U UCCICAOBAHNC
onepaunﬁ. B COBOKYITHOCTH HU3YUYCHUC ATOU JUCHHIIIIMHBI TOTOBHUT O6y‘laeMBIX KaK K pPa3JIMYHbIM
BHUJIaM HpaKTI/IIIGCKOI\/JI SKOHOMUYECKOM JACATCIBPHOCTH, TaK HW K Hay‘IHO-TGOpeTI/I‘ICCKOI\/'I u
I/ICCJ'Ie,[[OBaTCJIBCKOI\/’I ACATCIIBHOCTH.

1.4, KoMnereHuMu CcTylAeHTa, (popMHpyeMble B pe3yJbTaTe OCBOEHUSI Y4eOHOI

AUCHHUILIMHBI

Komnerennuu obydatomierocsi, GopMupyeMble B pe3ybTaTe 0OCBOCHHS Kypca «MeTobl
ONTUMM3AIII:

Crnioco0eH ocyIecTBIATh MOUCK, KpUTHUECKUI aHAIN3 U CUHTE3 HH(pOpMaIu,

YK-1 .
MNPUMCHATH CUCTCMHBIU IMTOAXO0A AJIS PCHICHUA ITOCTABJICHHBIX 3a1a4

Cnocoben MPUMCHATH CCTCCTBCHHO-HAYYHBIC U O6H_ICI/IH)KCHCpHBIC 3HaHHA,
MECTOJbl MAaTEMATUYCCKOT'O aHaIn3a U MOACIIMPOBAHUA, TCOPETUICCKOI'0 1
SKCIICPUMCHTAJILHOT'O MCCJIICIOBAHUS B HpO(I)eCCI/IOHaHBHOfI JACATCIIbHOCTH,

OIIK-1

Cnioco6eH 1eMOHCTPUPOBaTh 0a30BbIC 3HAHUS MATEMAaTUYECKUX U

ITK-1 .
€CTECTBEHHBIX HaYK, IPOrPaAMMHUPOBAHMSI U MHPOPMALIMOHHBIX TEXHOJIOTUI

B pe3synbrare 0CBOCHMS TUCIUIUIMHBI CTYICHT JTOJIKEH:



e CTpyKTypa KOMIIETEeHIHH

e 3Harb

e YMeTh:

e Buagern:

® UMETb IIPEICTaBICHUE O
MECTE U POJIU U3y4acMOU

® [IPUMEHATH HA
IIPAKTUKE KOHKPETHbBIE

® CIOCOOHOCTBIO
MPUMCHSITH 3HAHHS

OIIK-1 JUCLUIUIMHBI CPEAU APYTUX | BEIYUCIUTEIbHBIE METOZIOB OIITUMHU3ALIUU B
HayK; METO/IbI K aHAJIN3Y U npodeccCHoHABLHOM
® 3HaATh COJIEpKAHUE PELICHUIO OEATEIILHOCTH.
[IpOrpaMMBI Kypca, ONTUMU3ALUOHHBIX
(bOopMyITUPOBKH 33124, 3ajad.
METOJIbI UX UCCIIEIOBAHUS
VK-1 e 3HATh COJEPIKAHHE e BBIOpATh METOJ VIS | ® CIIOCOOHOCTBIO
[IpOorpaMMEl Kypca, pelIeHns1 KOHKPETHOMN OCYIIECTBIIATH IIOUCK,
bopMyITUPOBKH 3a/1a4, 3372491 ONTUMH3ALINH; KPUTHYECKHUI aHan3 U
METOAbI UX HMCCIICJOBAHUS ® OILICHUTHh KA4E€CTBO CHHTE3 PIH(bopMaHI/II/I,
paboThI aJIrOpuT™Ma IpK | IPUMEHATH CUCTEMHBIN
pelIeHuu 3a1a4u MOAXOJ I PELICHUS
MOCTABJICHHBIX 33144
e iaccu(UKaIMio 3a1a4 e BbHIOpaTh METOA JIJII | ® HABBIKOM
K1 OIITUMHU3ALIUU; pelIeHUs] KOHKPETHOMN KOPPEKTUPOBKU IpoLiecca

® TCOPCTUUCCKUC
IIOJIOXKCHHMU, JIC)KAIIIHNEC B
OCHOBC IIOCTPOCHUA U
PCIICHHA TUIIOBBIX
OIITUMH3AIIlMOHHBIX 3aJa4

3aJa4u OIITUMH3AllH,;
® HCIIOJIb30BAaTh
THUITIOBBIC AJITOPHUTMBI
JJI pCUICHUA 3a1a4;

pelIeHus 3a1auu
U3MEHEHHEM IIapaMeTpOB
aJIropuT™Ma

® HaBbIKaMU pabOTHI C
HOBOH MH(pOpMaIen s
aHaJlM3a U peleHus
ONTUMM3ALMOHHBIX 3a7ad.

2. CTpyKTYypa M coiepKaHNe JUCIUIITHHBI

2.1 PacnipeaesieHne TPYA10EMKOCTH JUCHHUILIMHBI IO BHaM padoT

O6m1ast Tpy10EMKOCTh TUCHUIIIMHBI cocTaBisieT 4 3a4.ei. (144 yaca), ux pacnpeaeincHue

110 BUJaM pa60T IMPEACTABJICHO B Ta6J'II/II_[e.

Bun pabotst TpynoemMKocCTs,
4acoB
6 cemecTp

KonTakTHasi paboTa, B TOM 4ncJie: 66,3

AynutopHas padora: 64

Jexyuu (JI) 32

Ilpakxmuueckue 3auamus (113)

Jlabopamopuwvie pabomut (JIP) 36

WNnas koHTaKkTHasA padora:

Kontposbs camocrositensHOM pabotsl (KCP) 2

ITpomexyTtounas arrectanus (MKP) 0,3

CamocrositeabHas padora (CP): 33

Kypcosoii mpoekT (KII), kypcoBas pabota (KP) -

CamomnoaroroBka (mpopadoTKa ¥ TOBTOPEHHE JICKITMOHHOTO 4

Marepuaia U Marepraja yueOHUKOB U YUCOHBIX TTOCOOUH,

MOJIrOTOBKA K JJA0OPATOPHBIM U MPAKTHYCCKUM 3aHSATHUSIM,

KOJIUJIOKBUYMaM H T.JI.)




BrinonHenne HHIMBUYaTbHBIX 3aaHUN (TIOTOTOBKA 23
COOOIICHUH, Pe3EHTAITU)
Pedepar -
IToaroroBka K TEKyIieMy KOHTPOJIFO 6
KonTpoJb:
[ToArOTOBKA U cava dK3aMeHa’ 44,7
OO0mas Tpy10eMKOCTh | 4Yac. 144

B TOM YHCJIe KOHTAKTHAasi paboTa 63,3

3a4. efi 4
Bua uToroBoro KOHTpoJIf 3adeT, sK3aMeH

2.2 CTpyKTYypa IMCHUILIMHBI:

Pacnpenenenue BuoB yueOHOI pabOThI M KX TPYTOEMKOCTH IO pa3jieiaM JUCIUTUINHBL.
Paznensl quCHMIUTUHBL, U3ydaeMbie B 6 cemecTpe (ounas ¢hopma)

Ne Bcezo AyautopHast CP | Kon
n/ mpyo pabora TpO
n | HaumeHoBaHue pa3jeiia, TeMbl | 0EMKO Jb
cmb | Beer | Jlek | Jlad
0 M

Pasnen 1 be3yciioBHas
0JIHOMepPHAasl ONTHUMHU3AIUS
1. | ®opmynupoBKa MaTeMaTHYECKOM 10 4 2 2 2 2
3a/1a4i ONTUMH3ALIH.
Kitaccnueckne MeTopl penieHus
3a/1a4 OJHOMEPHON ONTHMHU3ALMH
2. | UncneHHbIe METOIbI PEIICHUS 20 10 4 6 4 6
3a/1a4 OAHOMEPHON ONTUMU3ALNUN
Pasnen 2 be3yciioBHan
MHOIOMepHasi ONTHMHU3aLHs

3. | Kitaccuaeckne MeTO bl pelIeHUS 6 4 2 2 0 4
3aJ1a4 MHOTOMEPHOH ONTUMH3aLIUH.

4. | Kimaccudukamnust 1 0030p METO/I0B 6 2 2 0 0 4
0e3yCIOBHOW ONTHMHU3AINU

5. | UucneHHble METOIbl 6€3yCIIOBHOM 24 10 4 6 6 8

ONTHUMH3AIHNH (DYHKIINA MHOTHX
MepEeMEHHBIX. MeTo bl IEPBOTO
TTOPSITKA.

6. | YucneHHble METOBI O€3yCITOBHOU 26 12 4 6 6 47
ONTUMH3AIHMH (PYHKIIMA MHOTHX
MEePEeMEHHBIX. MeTObI BTOPOTO
TOPSITKA.

Pa3nen 3 Heannelinoe
NMpPOrpaMMHUpPOBaHUE

7. | Knaccudukanus 3agaq 12 6 6 0 0 6
HEJIMHCWHOTO TPOTPaMMHUPOBAHUSI.
8. | 3agaun TUHENHOTO 16 8 4 4 2 6
POrPaMMHUPOBAHHS

! Mpu HanMuMM 3K3ameHa No AUCLMNANHE



Pa3nea 4 CnenuajbHBIE METOALI
ONTHMH3ALHH

9. | 3amaua 1eI0YNCICHHOTO 12 8 4 4 5 2
JUHEHHOTO TPOrPaMMHUPOBAHUS
10| 3agaum TUHEHHOTO 12 8,5 2 4 3,8 2
IPOrPaMMHUPOBAHUS B YCIOBHUSX
HEOMNPEACICHHOCTH.

11| Bcero no pasznenam AUCITUTUINHBI: 1415 | 705 | 34 34 28,8 | 44,7

12| IIpomexxyTo4Has aTTecTarus 0,5
(UKP)
13| KoHTpoJib caMOCTOSTEIHHOM 2
pabotsl (KCP)
HToro no guciuIuinge: 144 66,3 | 32 32 33 447

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3. Conep:xaHue pa3iesioB IUCHHILIAHBI

1 Be3yc/10BHAs1 OITHOMEPHAsi ONTHMHU3ALHSA

Tema 1. @opmynupoeka mamemamuueckou 3adauu onmumuzayuu. Knaccuueckue
MemoOvl peuieHus 3a0ay 00HOMEPHOI ONMUMU3AUUU.

Teopema Mak-Jlopena. Kiaccuueckuit MeToA HaXOXKAEHUS OJKCTpeMyMma (yHKUUU
OJIHOTO NepEeMEHHOr0. YHUMOJanbHble QyHKIMH. CBOMCTBA YHUMOJAIbHBIX (QYHKINH.

Tema 2. Hucnennvie memoost pewieHus 3a0a4 00HOMEPHOI ORMUMUIAUUU.

Mertonpl HyneBoro nopsaka. Meron mepebopa. Meroa auxotomuu. MeTos 3070TOro
ceuenusa. Merog ®ubonayun. Metog PozenOpoka. Meron aepopmupyemMoro MHOTOyrojibHUKA.
Mertona TspKENoro mapuka.

2 Be3yci0BHasi MHOTOMePHAsi ONTHMU3AIHUS
Tema 1 Knaccuueckue memoowl peuienus 3a0a4 MHO2OMEPHOU ONMUMUIAUUU.

Teopembl 0 HEOOXOAMMOM U JOCTATOYHOM YCJIOBHM J3KcTpemyMma. Kiaccuueckuii
anroput™. JIeMMBI O HampaBieHHAX ciycka. Kiaccmdeckuil MeToJ HaxXOXJIEHHUs JKCTpEMyMa
(YHKIIUU HECKOJIBKHUX MTEPEMEHHBIX.

Tema 2 Knaccugpuxauusn u 0630p memoooe 6e3ycioéHoii OnmMumMu3ayuu.

Tema 3. Yucnennvie memoovt 0e3yCn08HOU ONMUMUAUUU YYHKUUU MHOZUX
nepemennvix. Memoowt nepeozo nopaoka.

Merton rpaagueHTHOro cnycka. Meron Hauckopenmero ciycka. Meron ®dieruepa-Pusca.
Meron JdaBunona-®neruepa-Ilayaina.

Tema 4. Yucnennvie memoovl 0e3yCN08HOU ONMUMUAUUU @YHKUUU MHOZUX
nepemennvix. Memoowvl 6mopozo nopaoka.

Meroa Hetotona. Meroa Hetotona-PaBcona. Meron Mapkapa.
3 HesimHeliHO€0 MPOrpaMMHpOBaHue

Tema 1. Knaccugpukayusa 3adau neauneiinozo npozpammuposanus. Teopema Kyna-
Takkepa. MemoObl noucka ycio6Ho20 IKCmpemyma.



Meton muoxwureneit Jlarpanka. Meron mrpadusix ¢yHkiuit. Metos 6apbepHBIX
¢dynkuuii. Meton mpoeKIru rpaJiueHTa.

Tema 2. 3a0auu 1uHeiin0z0 nPoOZPAMMUPOBAHUL.

Cumiuiekc Metof. TpaHcHOpTHBIE 3ajauu.

4 CnenuajbHbIe MEeTOALI ONITHMHU3ANH

Tema 1. 3a0aua yenouucieHHo20 TUHEUHO20 RPOPAMMUPOBAHUAL.

[TocTaHoBKM 3a7auu LENOYUCIEHHOTO JUuHEHOTO nporpammupoBanus (3LJIIT). Metosl
pemienust 3LJIIL. Meron BerBeit u rpanun pemenus 3LJIII. Pemenne 3anaun koMMHBOSIKEpa

METOJIOM BETBEW U FPaHULI.

HeonpeneneHHocTH. Meroasl pewenus 3JIII B ycnoBusax pucka u HeonpeneneHHocTu. 3JIIT u

Tema 2. 3a0auu nuneitnozo npozpamMmupoeanus é yCioeuax HeonpeoeneHHoCHu.

[TocTtanoBku 3amaum JuHeWHOro mnporpammupoBanus (3JIII) B ycmoBusix pucka u

TEOPHsI UTP.

Tema 3. Iloozomogexka K mexkyuiemy KOHmMpPOio.

[IpopaboTka W TOBTOpPEHHE JIEKIMOHHOTO MaTepualia ¥ Marepuansa y4eOHHKOB U

Y4EeOHBIX TIOCOOHH.

2.3.1 3aHATHA JeKINOHHOI0 THIIA

DopMa TEKyLIETO
HaumenoBanue KOHTPOJIA
No Conepkanue pasena/MOmys
paznena/Momys (no Hedensim
cemecmpa)

1 | besycnoBHas Tema 1. ®opmynupoBka MaTematudeckoi 3agaun | 1. Ompoc mo
OJTHOMEpHas onrtuMu3anuu. Kiraccuieckne METO bl PeIeHHs pe3yibTaTtam
OTITUMH3ALINS 3aJ1a4 OJHOMEPHOM ONTHMU3ALIUN VWHIVBHUYaIEHOTO

3ananus (1-4-4
Tewma 2. UncneHHBIE METOIBI PEIICHUS 32124
. Henens 6-ro
OAHOMEPHOU OINITUMH3AINN
ceMecTpa)

2 | bezycnoBnas Tema 1. Knaccuueckne MeTo/bI pelieHys 3aaad 1. Omnpoc o
MHOTOMepHast MHOTOMEPHOW ONMTHUMHU3AIUH. pe3yabTaTtam
ONTUMU3AITUS WHIWBUIYAIEHOTO

1 Tema 2. Knaccuduxkarus u 0030p METOJI0B A Ay
N 3amanus (5-12-s
0€3yCJIOBHOH ONTUMH3AIIH
Hezens 6-ro
Tema 3. UncieHHbIC METOIbI O€3yCIOBHOMN ceMecTpa)
ONTUMU3AIUU (PYHKIIMA MHOTHX TIEPEMEHHBIX.
MeTo/ibl IEPBOTO MOPSAIKA.
Tema 4. Uncnennble MeTOIBI O€3yCIOBHOM
OIITUMU3AITNHN q)YHKIII/II/I MHOT'UX IEPEMCHHBIX.
MeTo/ibl BTOPOTO NOpSIIKA.

3 | Henuneitnoe Tema 1. Knaccudukanus 3anau Henuneitnoro | 1. Ompoc no
pOrpaMMHUpPO- MPOTPaMMHUPOBAHHS. pe3yapTaTtam
BaHUE o WHJIUBUIYaJIbHOTO

Tewma 2. 3agaun HETUHEHHOTO JHBHIY
3agaaus. (13-15-s
MPOTPaMMHUPOBAHHUS
Henenst 6-ro
cemecTpa)

4 | CrenpaiabHble Tema 1. 3agaua uenourcnennoro auHeitnoro | 1. Ompoc o
METO/IbI IPOrpaMMHUPOBAHUSL pesyyibTatam
ONTHUMU3AUNA o WHJIUBUIYAIIBHOTO

1t Tewma 2. 3agaun TMHEHHOTO FHBIAY




3ananus. (16-17-s
Henest 6-ro
cemMecTpa)

[IPOrpaMMHUPOBAHUS B YCIOBUSX
HEOIIPEIEIEHHOCTH.

Tewma 3. [loaroroBka kK TeKyIiemMy KOHTPOJIIO.

3ammra naboparoproi pabotsl (JIP), Bemonmnenue kypcooro npoekta (KII), kypcoBoit
paboter (KP), pacuerHo-rpaduyeckoro 3amanusi (PI'3), manmcanme pedepara (P), acce (D),
koutokBuyM (K), rectupoBanue (T) — He Tpe1yCMOTPEHBI.

2.3.2 3aHATHS CEMHMHAPCKOT0 THUIA

CeMuHapcKue 3aHATUS — HE MPEYyCMOTPEHBI

2.3.3 JIaGopaTopHbIe 3aHATHS

dopma TeKyuero KOHTpoJisi(1mo

Ne n/m Tembl 1a00paTOPHBIX 3aHATHI
HeJleJIsIM ceMecTpa)
1. BrbInonHEHHE MPAKTUYECKUX 3aJaHui
1 UucneHHbIe METOIBI pelIeHus 3a1a4 2. Oruer 1o pe3yybpTaTam

OJHOMEPHOM ONTUMU3ALNU

WHANBUAYAITBHOTO 3amanus. (1-4-1 Hemens
8-ro cemectpa)d

YucneHHbIe METO/IbI 0€3yCIIOBHON ONTUMH3AIUH

1.. BoInoHEHNE IPAKTUYECKUX 3aaHui

5 (YHKIIMY MHOTHX TepeMEHHBIX. MeTObI 2. Oryer 1o pe3yibTaTam
MIEPBOTO TIOPS/IKA. WHANBUIYAIBHOTO 3aMaHus. (5—8-1 Hemens
8-ro cemectpa)
YucneHHbIe METO/IbI 0€3yCIIOBHON ONTUMH3AIUH 1.. BeInosIHeHHE PAKTUYSCKUX 3aaHHH
3 (YHKIIMF MHOTHX TTEPEMEHHBIX. MeTO b 2. Oruer 1o pe3ynbTaTam
BTOPOTO TOPSIIKA. WHWBH Iy aIEHOTO 3aJaHUS. (8-11-a
HeJsens 8-To cemecTpa)
1.. BeinosiHeHre NpakTHYECKUX 3aJaHuN
N 2. Oruer o pe3yibTaTtam
4 3ana4yn HEJTMHEWHOTO MTPOrPaMMHUPOBAHUS
vHANBUAyanbHOTO  3anmaHus.  (12-13-a
HeJenst 8-To ceMecTpa)
1.. BeinosiHeHre NpakTHYEeCKUX 3aJaHuN
5 3anava nenoYrCIeHHOTO JINHEHHOTO 2. Oruer 1o pe3ynbratam
IIPOrpaMMHUPOBAHHUS WHAMBHAyanbHOrO  3amanud.  (14-15sx
HeJeNst 8-To ceMecTpa)
6 3ana4yn TMHEWHOTO MPOTrPaMMHUPOBAHUS B 1.. BeimosHeHrne MpakKTHYeCKUX 3aJaHuN

YCIIOBUSIX HEOTIPEIAECICHHOCTH.
[ToaroToBKa K TEKyIieMy KOHTPOJIIO.

2. Otuer 10 pe3yibTaTtam
WHAUBUAyadbHOTO  3amanus.  (15-17-a
HEeJENs 5-TO ceMecTpa)

3amura nabopatopHoil padoTsl (JIP), Beimonnenue xkypcosoro npoekta (KII), kypcoBoii

pabotel (KP), pacuetHo-rpaduyeckoro 3amanusi (PI'3), manmcanme pedepara (P), scce (D),
kosuokBuyM (K), rectupoBanue (T) — He penyCMOTPEHBI.

COJIEP)KAHUE JIABOPATOPHOM PABOTBI

Tema 1. Hucnennvie memoowl peuienus 3a0a4 00HOMEPHOU ONMUMUIAUUU.

ITocTanoBka 3a1a4ynu MCETOA0B HYJICBOIO TIIOpAAKaA, CTPATECrusd IMOUMCKa MHUHHMYMaA,

pa3pa60TI<a AJITOPUTMOB; OII€CHKAa CXOAUMOCTHU MCETOJ0B (MCTOJI Hepe60pa, METOA AUXOTOMMUHU,

METOJI 30JI0TOro cedeHus, meron Pubonayun, meron PoszenOpoka, meton aedopmupyemMoro

MHOTI'OYT'OJIbHHUKA, MCTO TAXKEIIOTO mapmca).




Tema 2. UYucnennvie memoovl 0e3yCN08HOU OnNMUMUZAUUU QYHKUUU MHOUX
nepemennvix. Memoowt nepeozo nopaoka.

[locTanoBka 3amauM METOJOB IMIEPBOTO MOPSIKA; CTpaTerus IOMCKA MHUHHUMYMA;
pa3paboTKa aJrOPUTMOB; OLIEHKA CXOJUMOCTH METOJIOB (METOJ I'PaJUEHTHOIO CIyCKa, METO]
HaucKopeiiiero ciycka, meton dneruepa-Pusca, meton JlaBunona-dneryepa-Ilaysina).

Tema 3. Yucnennvie memoovt 0€3yCN08HOU ONMUMUZAUUU QYHKUUU MHOUX
nepemennvlx. Memoowvt 6mopo2o nopaoka.

[ToctaHoBKa 3amayu METONOB BTOPOTO TOPSIKA; CTPATETHs IOMCKA MHHUMYMA;
pa3paboTKa aJTOPUTMOB; OICHKA CXOJUMOCTH MeTonoB (Meron Herorona, meronm Herorona-
PaBcona, meron MapkBapza).

Tema 4. 3a0auu HenuHENHO20 NPOPAMMUPOBAHUA.

Metox mHoxwuteneit Jlarpamxka. Meron mrpadHbix GyHkmmid. MeToa 6apsepHBIX
¢byHkuuil. Meton nNpoeKuuu rpajgueHTa.

Tema 5. 3a0aua yenouucieHHO20 TUHEIHO20 NPOZPAMMUPOCAHUS.

[TocTanoBKM 3a/1ayu LETOYUCIEHHOTO JIMHEWHOro nporpammupoBanus (3LJIIT). Merox
BeTBell v rpanul pewenus 3LJIII. Pemenue 3a1aun koMMUBOSKEpa METOIOM BETBEH U IpaHULL.

Tema 6. 3a0auu nunelIHO20 RPOZPAMMUPOBAHUA 8 YCTI08UAX HEONPEOETeHHOCHIU.

[locranoBku 3amaum JuHeiiHOro mnporpamMmupoBanus (3JIII) B ycnoBusx pucka u
HeonpeneneHHocTH. Meronsl pemenus 3JII1 B ycioBusix pucka u HEONPEAEICHHOCTH.

2.3.4 IIpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
Kypcossie pabotsl (KP) — HEe mpenycMOTpeHBI.

24  IlepeyeHb Y4YeOHO-METOAMYECKOI0 obecreyeHHs] /IS CAMOCTOSITEILHOM
patoThI 00y4aroerocs mo AMCIUNIHHE

[enbto caMocTosATENbHON pabOThI CTYACHTA SIBISIETCS YIIyOJIeHUE 3HAHWM, TOITYyYEHHbIX
B pe3ylbTaTe ayAMTOPHBIX 3aHATUH. BbIpabaThiBaloTCS HABBIKM CaMOCTOSTEIBHOM palOOoTHI.
3aKperIsoTCs ONbIT U 3HAHMSI ITOJIyYEHHBIE BO BpEMs JIAOOPATOPHBIX 3aHATHI.

BI/I,Z[ CaMOCTOSTCILHOU HepequL y‘{e6HO-M€TOI[I/ILIeCKOFO obecrneucHus JUCHHUIIIIMHBI

No N
paboTHI T10 BBITIOJTHEHHIO CAMOCTOSITEILHOW PabOThI

MeTtoaudeckne yka3zaHus JUIsl TOATOTOBKHU K JIEKIIMOHHBIM M CEMUHAPCKUM
3aHSTHSM, YTBEPKJICHHbIC Ha 3aceanuy Kadeapbl IPUKITaTHON
MaTeMaTHKH (paKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI 1 PUKIIATHON
matemaTk @I'BOY BO «Ky6I'Y», npotokon Ne7 ot 18.04.2018 1.
Metoandeckre yKazaHus 10 BBIITOJHEHUIO CAMOCTOSATEIILHOW PaboTHI,
YTBEpXJACHHBIE Ha 3acelaHuy Kadeapsl IPUKIATHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U MPUKJIAAHON MaTeMaTHKH
PI'BOY BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 r.
Metoandeckre yKazaHus 10 BBITOTHEHHUIO JIA00PaTOPHBIX padoT,

2 IToaroroBka k YTBEpXJACHHBIE Ha 3acelaHuy Kadeapsl IPUKIATHON MaTeMaTHKH
na00paTOpHBIM 3aHIATUAM |(paKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHH U NPUKIAIHON MaTeMaTHKH
OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 .

3 [ToxnroroBka k pemeHno |MeTonnueckue yKazaHus 10 BBIIIOJIHEHUIO CaMOCTOATEILHON paboThI,
3a/1a4 U TECTOB YTBEP)KICHHBIC HA 3acelaHuy Kadeapbl MPUKJIATHON MAaTEMaTHKH

[IpopaboTka u
MIOBTOpPEHNE
JEKIIMOHHOTO MaTepuaa,
1 |maTepuana yuebHOH 1
HAYYHOU JIMTEPaTypBHI,
MOJTrOTOBKA K
CEMHHAPCKUM 3aHATHUIM
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(bakynpTEeTa KOMITBIOTEPHBIX TEXHOJIOTUN U MPUKIATHOW MATEMATHKH
OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 .

Meroauyeckue yka3aHus I HOATOTOBKH dcce, pedepaToB, KypCOBBIX
paboT, yTBepKIICHHbIC Ha 3aceiaHiH KadeApbl IPUKIATHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W PUKIATHON MaTeMaTHKH
OI'BOY BO «Ky06I'Y», mpotokon Ne7 ot 18.04.2018 r.

4 ([TogroroBka JOKJIa0B

Meronauyeckue yka3aHHs 1O BBITOJHEHUIO PACYETHO-TPahUIECKIX
3aJaHuH, YTBEP)KICHHBIC Ha 3acelaHiU Kageapbl MPUKIATHON
MaTeMaTHKH (HaKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTUI U IPUKIAAHOMN
matemaTuk ®PI'BOY BO «Ky0I'Y», mporokon Ne7 ot 18.04.2018 .
Meroauyeckne yka3aHHs 10 BBITOJHEHUIO CAMOCTOSATENILHOM pabOTHI,
YTBEPKICHHBIC Ha 3acelaHuU Kadeapbl MPUKIAAHON MaTeMaTHKH
(axynpTeTa KOMITBIOTEPHBIX TEXHOJIIOTHH W TPUKJIATHON MaTeMaTHKH
DOI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 .

[ToaroToBKa K perieHuIo
5 [pacueTHO-TpaduuecKux
3amaanii (PI°3)

MeTtoandeckre yKazaHusl [0 BBIMOJHEHHUIO CAMOCTOSITEIBHON PadoTHl,
[MoaroroBka K Tekymemy |yTBepKISHHBIE Ha 3aceaHnuy Kadeapsl NPpUKIaJHONH MaTeMaTHKU
KOHTPOJIIO (akynpTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U NPUKIATHON MaTEeMaTHKH

OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 .

Y4yeObHO-METOANYECKUE MaTepuaibl I CaMOCTOATEIBbHONM pabOThl O0YYaloOIIUXCs W3
YUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocraBisitoTcs
B (popmax, amanTHPOBAaHHBIX K OTPAHUYECHUSIM HX 3I0POBbSI U BOCIIPUATHS HH(MOPMAIUH:

Jyist i1n ¢ HapyIeHUSIMH 3PEHUSL:

— B MieyaTHOM popme yBearueHHBIM HIpUdTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CTyXa:

— B I1e4aTHOM (opme,

— B hopMe PIEKTPOHHOTO TOKYMEHTA.

Jyist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIHLHOTO armapara;

— B TIe4aTHOM opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

3.00pa3oBaTe/bHbIE TEXHOJIOTHH

C TOYkM 3peHuss MPUMEHSEMbIX METOJOB HCIHOJB3YIOTCS KaK TpaJulMOHHbBIE
UH(POPMALIMOHHO-00BSACHUTENbHbIE JIeKyuu, TaK W WHTEpaKTHBHAas IojJada Marepuaga ¢
MyJbTUMEANIHON cucTeMoil. KoMnbploTepHble TEXHOJOTMU B JAHHOM Cily4ae OOecrneqyHuBaroT
BO3MOXHOCTh Pa3HOIUIAHOBOT'O OTOOPaXXEHHs aJTOPUTMOB M JIEMOHCTPAI[MOHHOTO MaTepHala.
Takoe coyeTaHue MO3BOJSET ONTHUMAJIBHO HCIOIb30BaTh OTBEJACHHOE BpPEMsSI U PacKpbIBaTh
JIOTUKY U COAEpKaHUE JUCLIUILINHBL.

Jlekyuu npenctaBisAoT co0oll cucTeMaTHdeckue 0030pbl TEOpPUHM ONTHMH3ALUU C
noja4yeil Marepuana B BUAE IPE3ECHTALUI.

Jlabopamopnoe 3anamue MO3BOJIAET HAYYUTh CTYACHTa NPHUMEHSATH TEOPETUUYECKHE
3HAHUS TPU PELICHUH U MCCIeTOBAHNN KOHKPETHBIX 3a/1a4. JIabopaTopHble 3aHATUS IPOBOIATCS
B KOMITBIOTEPHBIX Kjlaccax, MPU ITOM TMpakTUKyeTcs padora B rpynmax. [lomaxom pazbopa
KOHKPETHBIX CUTyallil IIMPOKO HCIIOJIB3YETCS KakK IpernojaBaTesieM, TaK M CTyJIEHTaMH Npu
MPOBEJICHUH aHATN3a PE3YIbTAaTOB CAMOCTOSITEIbHON pabOTHI.

OrneHka CaMOCTOSATENBHOM pPa0OTBl CTYACHTOB HPOMCXOTUT IO CPEACTBAM OIICHKH
WHIVBUAYaAJIbHBIX OTBETOB U JOIOJIHEHUN Ha 3aHATHX IO PACCMOTPEHHBIM TEMATHKAM.

3aHﬂTI/IH, MPOBOAUMBIE ¢ UCITOJIBb30BAHMEM MHTCPAKTUBHBIX TEeXHOJIOTHii
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KosanuyecTBO yacon
Ne HanmeHoBaHue pa3iesioB (TeM) BCEro ayjl. |MHTEPAKTHUBHBI
4acos € 4achl
1. Be3yc/ioBHasi 0IHOMePHAsI ONTHMHU3AIHUSI 16 2
2. Be3yciioBHasi MHOroMepHasi ONTUMHU3AIMS 26 6
3. HesmHeiiHOe porpaMMHUpoOBaHue 14 2
4, CrnennajabHbIe METOALI ONTHMHA3AIUA 12 2
‘ Hmozo no oucuyunaune: 68 12

J1J1st JIUTI C HApYIICHUSIMH 3PEHHSL:

— B [1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIU1 C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jis auI ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEIYCMOTPEHA OpTaHHU3alus
KOHCYJIBTAIIMI C UCIIOJIb30BAHUEM AJICKTPOHHOMW TOYTHI.

JlaHHBIN TIepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00y4aroIuxcs.

4. OneHo4YHble CPeACTBA JJIsl TEKYIIero KOHTPOJIS yCIIeBaeMOCTH, IPOMEKYTOYHOH
aTTecTallMy 10 UTOraM OCBOEHMS JMCHHUIIJIUHbI

4.1 ®oHA OLEHOYHBIX CPeCTB /UIA MPOBeIeHNs TeKyIel aTTecTaluu

VYyeOHasi A€ATEIbHOCTh IMPOXOAUT B COOTBETCTBUHU C IpadukoM yueOHOro mpolecca.
[Tporiecc camocTOATENBHOW pabOThI KOHTPOJUPYETCS BO BpeMs ayJUTOPHBIX 3aHATUH H
MHAMBUAYaIbHBIX KOHCyNbTalui. CamocrosiTenbHas padoTa CTyJIEHTOB MPOBOAUTCS B dopMme
W3YYEHHUsI OTAEIbHBIX TEOPETUYECKUX BOIIPOCOB IO MIPEIIaraéMou JuTepaType.

@DOHJ OLICHOYHBIX CPEACTB JAUCLUUILIMHBI COCTOUT U3 CPEACTB TEKYILEro KOHTPOJSA (CM.
CIHCOK JIaOOPaTOPHBIX padoT, 3a7a4 U BOMPOCOB) U UTOIOBOM aTTeCTAIMH (3a4eT, IK3aMEH ).

B kauecTBE OIEHOYHBIX CpEACTB, HCHOJB3YEMBIX JJS TEKYILIEro KOHTPOJIS
yCIIEBaEMOCTH, TNpeajaraeTcs IMepeyeHb BOIPOCOB, KOTOpbIE MpopadaThiBalOTCS B Ipoliecce
ocBoeHHUsl Kypca. [laHHBIN MepedyeHb OXBaThIBA€T BCE OCHOBHBIE pasJieNbl Kypca, BKIIOYas
3HaHUS, MOJlyyaeMble BO BpEMsI CaMOCTOSATENIBbHOM paboTel. Kpome TOro, BaKHBIM 3J€MEHTOM
TEXHOJOTMHM SBJISIETCSI CAMOCTOSATENbHOE pEIIeHHWe CTyAEHTaMH U cAada 3aJaHuil. OTo
UHAUBUAYyanbHas Gopma oOyueHus. CTYIEHT paccKa3blBaeT CBOE pEIICHHE IPeroaBaTellio,
OTBEYaeT Ha JJOTIOJHUTEIbHbIE BOIPOCHI.

4.1.1 IlepeyeHb NPUMEPHBIX 32IaHUI JJIA CAMOCTOSATEILHON PadoThI

[enpro caMOCTOSATENBHON PaOOTHI CTYACHTA SABJSETCS YIIIyOJIeHHEe 3HAHUM, TOTYyYSHHBIX
B pe3ysibTaTe ayAUTOPHBIX 3aHATHUN. BbIpaOaThIBalOTCS HABBIKM CaMOCTOSITEIIBHOW pPabOTHI.
3aKperIsSoTCs OMBIT ¥ 3HAHMSI, TTOTyYeHHBIE BO BpeMsl TaOOPATOPHBIX 3aHITHA.

3aoanue 1. Jloxazatb CBONCTBAa YHHMOAANbHBIX (GYyHKIUH. Mcrnonb3ys KiaccuyecKuil MeETo[,
PELINTH 3a/1a4y HaX0XJIEeHHs dKCTpeMyMa (PyHKIIMH OJIHOTO.



3aoanue 2. Hanucatb ¥ OTNAAUTh NPOrpaMMy YHCIEHHOTO PELICHHS 3aJaud  HaXOXJACHUS
MUHUMYMa (DYHKIIUU OJTHOTO MEPEMEHHOTO0, UCTIONB3YS METOJ] TUXOTOMUU, METO]T
30JI0TOrO ceyeHus, MeTo ] PruboHayyu.

3aoanue 3. ctionb3ysl KJIACCUYECKUU METOJN, PEIIMTh 3a7ady HaXOXJACHUS DJKCTpeMyMma
(GYHKIIUM MHOTHX TIEPEMEHHBIX.

3aoanue 4. Hanucatb ¥ OTIAAWTh NPOTPAMMY UHCICHHOIO pEIICHUs 33/JaYd HaXOXICHUS
MUHUMYMa (YHKIIMM MHOTHX IEPEMEHHBIX, MCIIOJIb3YsI METO]] HAaUCKOpPEHIIero
cnycka, meroa Hetotona, merog HetoTona-Pascona u meron ®@neruepa-Pusca.

3aoanue 5. Victionb3yst METOI MHOXKUTENNEH Jlarpanka, pelmTh 3a7a4y HaX0KIESHUS YCIOBHOTO
MUHUMYMa (DYHKIIUA MHOTUX ITEPEMECHHBIX.

3aoanue 6. Hartucath ¥ OTIAAUTh NPOrpaMMy YHCICHHOT'O PEIICHHS 3a]add HaXOXKICHHS
YCIIOBHOTO MHUHUMYMa (YHKIIMM MHOTHX IE€PEMEHHBIX, HCIOJIB3YS METOJ
mrpadHBIX QYHKIHHN.

WnpuBunyanpHas 3agavya 1. Haiitu MuHMMYM (QYHKOHH OJHOTO TIEPEMEHHOTO f(X)

(0=0,2; £=0,5) (3a0anue 1, 2).

1. f(xX)=x?-2x+3, [-2;8] 11. f(x)=x*-6x+13, [0;10]
2. f(x)=x?-2x+5, [-2;8] 12. f(x)=2x*-12x+19, [0;10]
3. f(X)=2x* —2x+3/2, [-2;8] 13. f(x)=x*—4x+6, [0;10]

4. f(x)=x?+6x+13, [-6;4] 14, f(X)=x*+2, [-37]

5. f(x)=x"—4x+7, [0;10] 15. f(x)=x* +2x+4, [-3;7]

6. f(X)=x"+4x+5, [-46] 16. f(x)=2x*+2x+5/2, [-3;7]
7. f(x)=2x*+2x+7/2, [-37] 17. £(X)=3x? —x+4, [-4;6]

8. f(x)=x"-6x+12, [;11] 18. f(X)=x* +4x-1/4, [-2;8]
9. F(X)=x"+4x+6, [-4 6] 19. f(x)=x*+3x-10, [-2;8]
10. f(x)=2x*-2x+5/2, [-19] 20. f(X)=x?+6x+2, [-4;6]

UnjuBuayanbHas 3a1ada 2. Haiitu muaumym Qyrkimn ayx nepemennbix f (X, X,) B

(Xl(o), Xéo)) (3aoanue 3, 4).

. f(X) = X2 +5X2 =X, X, + X, " f(X)=2xZ +3X5 — X X, + X,
%, =(-1,2;1) X, =(L3)

, f(X)=XZ +4X5 — X Xy + Xy, ” f(X) =37 +4XF — 2%, X, + X,
%, =(31) % =(2;15)

5 f(X)= X2 +T7X5 = X Xy + Xy, » f(X) = X2 +5X2 + X, X, + Xy,

X, =(1112) X, =(L1)




f(X) =X +8X5 — X, X, + X, y f(X)= X7 +4%5 + X, Xy + Xy,
X, =(15;01) %, =(31)

f(X)=2% + X5 — X Xy + Xy, 5 f(X) = X7 +6X5 + X Xy + Xy,
%, =(2;2) X, =(15;11)

f(X)=3xXZ + X5 — X, X, + X, " F(X) =X +T7X5 + X X, + X,
X, =(1,5;15) X, =(1111)

f(X)=5X2 + X5 — X, X, + X, . f(X) =X +8X2 + X, X, + X,
X%, =(15;1) " X, =(15;05)

f(X)=6X7 + X5 — X, X, + Xy, 5 f(X)=2X2 + X5 + X, Xy + Xy,
% =(21) %=(22)

F(X)=7X + X5 — X Xy + Xy, ” f(X) =3XZ + X2 + X, X, + X,
X, =(L2) " X, =(15;15)

f(X) =8XZ + X3 — X, X, + X, 2 f(X)=5X + X5 + X, X, + X,
%, =(2;2) X%, =(15;1)

WnpuBuayanbHas 3aiada 3. Haiiti ycioBHBIH MUHUMYM (GyHKIINH MHOTHX IIEPEMEHHBIX
f (X, X,) (3a0anue 5, 6).

f(X) = X2 +5X2 — X, X, + X, " f(X)=2xZ +3X5 — X X, + X,
X + X, =1 X +2X, =1

f(X)= X2 +4X5 — X Xy + Xy, b f(X)=3x7 +4XF — 2% X, + Xy,
2% + X, =1 X + X, =1

fO) =% +7%5 — X X, + X, i f(X) =X +5X5 + X, X, + X,
X, +X, =2 2%, +3X, =1

f(X)= X2 +8X2 — X, X, + X, y f(X) = X2 +4%5 + X, Xy + Xy,
2%, +3X, =1 X + X, =2

f(X)=2X2 + X5 — X Xy + Xy, 5 f(X) = X2 +6X5 + X, Xy + Xy,
X + X, =3 X +3X, =1

f(X)=3% + XF — X X, + X, " f(X) =X +7X5 + X, Xy + Xy,
2X; + X, =1 X +X,=1

f(X) =5X7 + X5 — X, X, + X, . f(X) =X +8X2 + X, X, + X,
X + X, =1 33X, + X, =2
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. f(X)=6% + X5 — X, X, + X, N f(X)=2X2 + X5 + X, Xy + Xy,
2%, + 3%, =1 X, + X, =5

N FOX)=TX+ X2 — X Xy + X, N f(X)=3% + X5 + X, X, + Xy,
X, + X, =2 2% + X, =1

0 f(X) =8X] + X5 — X, X, + X, 20, f(X) =5X; + X5 + X, X, + X,
2%, + X, =3 X + X, =1

ok wdE

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.

29.

4.2 ®onn OLIEHOYHBIX CPEJCTB /LISl HPOBe1eHUs MPOMEKYTOYHOM aTTecTAlu
[TPUMEPHBIN ITEPEYEHB BOITPOCOB K 3AUYETY/SK3AMEHY

Onnomepusiii mouck. Teopema Mak-Jlopena.

YaumonansHble QyHKIUN. CBOWCTBA YHUMOJAIBHBIX ()yHKITHA.

Meton nuxoTomuu.

Meton ®uboHauyu.

Metoz 30510TOro ce4eHus.

TeopeMbl 0 HEOOXOAMMOM U JOCTATOYHOM YCJIOBHHU dKCTpeMyMa. Kiaccrmueckuii
AJITOPUTM.

JlemMmbl 0 HampaBJIeHUsX cIlycKa (0e3ycia0BHAs ONTUMM3ALIM).

['panvieHTHBIN METOI.

O6006mennsIil MeTo HeroToHa.

Merton TspKenoro mapuka.

Meron COnpsiKEHHBIX TPAJUEHTOB.

Knaccugukarus u 0030p MeTo10B 6€3yClIOBHON ONTUMM3ALINH.

Knaccudukanus 3anad HelMMHEHHOTo mporpaMmupoBanus. JIeMMbl 1 1 2 0 BOZBMOXKHBIX
HarpaBlIeHUsAX (YCIOBHAs ONTUMHU3ALIUSA).

Teopema 1 0 HE0OOXOUMOM YCIIOBUHU YCIOBHOI'O MUHUMYMa.

Teopema dapkama. Teopema 2 0 HEOOXOAMMOM YCIOBUH YCIIOBHOIO MUHUMYMA.
IIpaBuno mHOXkuTenen Jlarpanka Juis 3a1a4 ¢ OrPaHUYECHHUSIMU TUIIA PABEHCTBA.
IIpaBuno MHOxkuTenen Jlarpanska 1uis 3aa4 ¢ OrpaHUYECHUSAMU TUIIA HEPABEHCTBA.
Boinykisie GyHKIUH.

Teopema Kyna-Taxkkepa.

Teopust 1BOMCTBEHHOCTH. TeopeMa TBOMCTBEHHOCTH. J[BOMCTBEHHBIE METO/IbI.
Meron npoekuui.

MeTo BHYTPEHHHUX U BHEIIHUX MITPAPHBIX PYHKINHN.

Meroz BO3MOXKHBIX HaIllpaBJICHUM.

[TocTaHOBKH TpaHCHIOPTHOM 3a7a4u. MeTObl pelIeHUsI TPAHCIIOPTHOM 3aa4H.
[TocTaHOBKHM 3a/1a4M LIETOYUCIEHHOTO JIMHEHHOro nporpaMmMupoBanus (3LIJIIT). Meronbt
pemenus 3LJIIT.

Merton BeTBelt u rpanun pemenus 3LUIIT.

Pemenne 3a1aun KOMMHUBOSKEpa METOIOM BETBEN U I'PAHHIL.

ITocraHoBKHM 3a1aun auHENHOTrO MporpamMmmuposanus 3JII1 B ycroBusix pucka u
HeonpeneneHHOCTH. Metoasl perienus 3JII1 B ycnoBusiX pucka U HEONPEIEIEHHOCTH.
3JIIT u Teopus urp.

OcHoBHBIC Tpe6OBaHI/IH K pC€3yJibTaTaM OCBOCHHA JUCHUIIJIMHBI IPCACTABJICHBI B T8.6J'II/II_[€

B BHJI€ NPU3HAKOB C(POPMUPOBAHHOCTU KommeTeHUuH. TpeboBanust GopMyIHUpyIOTCs MO IBYM
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YPOBHSM: MOPOTOBBIN W MOBBINICHHBIA U B COOTBETCTBUU CO CTPYKTYypoil, npunsaToil B ®I'OC
BIIO: 3nath, yM€eTb, BIAACTh.

Ha3Banue xoMmiie-
TeHIUHU (MJIU ee

CTpyKTypa KOMIETeHIHH

OcHOBHBIE NIPU3HAKHU
chpopMHPOBAHHOCTH KOMIIETEHIIMHU

4acTH)
OIIK-4: 3HaTh CoJIepKaHUE 3Haer KJ1accupUKaIuio 3a7a4
CIIOCOBHOCTRIO MporpamMMsbl Kypca, ONTUMU3AIMH, TEOPETUUYECKUE MOJIOKEHUS,
IPUMCHST s | bopmynupoBku 3anay, JIe)Kalllie B OCHOBE IOCTPOCHHUS METOJ0B
po(ecCHOHANBHO | METOIBI UX HCCIICI0BAHMUS. perieHus
u IesITeIbHOCTH
OCHOBHBIE METObI 3Haer METOABI peuicHuAd 3aJga4d
u cpencTBa ONTHMM3ALMU U MPUMEHEHUE METOJIOB ISt
aBTOMAaTHU3alLIUU pemicHuAd KOHKPCTHBIX  3aJda4 aHaJIn3a
MIPOCKTHPOBAHWS, MIPUKJIATHOW 00JIACTH.
IIPOU3BOJICTBA, YMeTh NIPUMEHSTh Ymeer ¢hopmynupoBaTh HOBYIO 33/ady MpU
UCIIBITAHUN 1 | 3aKOHOMEPHOCTH U pPacCCMOTPEHMHM  JIBYX WJIM  HECKOJIbKHUX
OIEHKH KauyecTBa | HHCTPYMEHTAIbHBIE CPEICTBA |METOAMK  HMCCIENOBAaHMA  ONTHMAJIbHBIX
IPOrPaMMHOTO JUISL TAHHOW TACIIUIIIMHBI IIPOLIECCOB
obecrieueHus Ywmeer MPUMEHSTh Ha MIPaKTUKE
MOJIyYEHHbIE 3HAHUS I OCYIIECTBIICHUS
aHanusa KOHKPETHBIX peneHuin B
MIPUKJIATHOW 00JIACTH.
Bitaners HaBbIKaMu MoskeT u3ydarb CaMOCTOSITEIBHO HAYYHYIO
onpenenenue oomux Gpopy, |[M  y4eOHO-METOAMYECKYIO JIUTEPATYpy IIO
3aKOHOMEPHOCTEH, PO UITIO
MHCTPYMEHTAIBHBIX cpeacTB |Braneer HaBblkaMum paboTel C  HOBOM
JUTS TAHHOW TUCUUATIINHBL. uHpopMmaluenn s onpesesieHne  00ImuxX
dbopM,  3aKOHOMEpPHOCTEH, HMHCTPYMEH-
TaJBHBIX CPEACTB JJIS JAaHHOW JUCIUTUIMHBI
IK-2: 3Hath KIaccu(UKaLMIO 33/1a4 | 3HAET OCHOBHBIE THUIA ONTHUMHU3ALMOHHBIX
TOTOBHOCTBIO K OINITUMHU3AIUU,; TCOPETUIYCCKUC |3aqal.
L — MOJIOYKEHUS, JIeXKAILNUE B

OCHOBHBIX MOJIETICH
MH(OPMAITMOHHBIX
TEXHOJIOTHH U
cImoco0oB ux
MIPUMEHEHHUSI JIJIsT
penieHus 3aaay B
MPEAMETHBIX
o0acTsax

OCHOBC IMOCTPOCHUA U
peUICHUA TUITIOBBIX
OIITUMH3AIIMOHHBIX 3aJa4

3HaeT OCHOBHEIEC MCTOABI PCHICHUA 3aaayd
OIITUMH3AIINHU.

YMeTb BbIOpaTh METOA ISt
penIeHuss KOHKPETHOW 3a/1auu
ONTUMU3ALIMH; UCIIOJIB30BATh
THIIOBBIE AITOPUTMBI JUISI
peuieHus 3a1a4; OLCHUTh

YMeeT HCIoab30BaTh TUIOBBIC AITOPUTMBI
JJISL peHIeHI/ISI HpI/IKJ'IaHHI)IX 3a1a4 U OLICHUTH
Ka4eCcTBO pabOThl AJITOPUTMA MPH PEIICHUH
3a1a49u

YMeer npoaHaIM3UPOBaTh, a 3aT€M BHIOpATh

KaueCTBO pa0OTHI AITOPUTMA  |M3 HECKOJIBKUX METO/OB  ONTHMHU3AIUU
NIPY PEIICHUH 3a]1a91 HauOosee TMOAXOAANIMHA K KOHKPETHOM
npobieme.

BJ'IaI[eTI) HaBBIKOM Bna)J;eeT METOdJaMU OILICHKH KayecTBa

KOPPEKTUPOBKH Ipoliecca
pelieHust 3a/1a9u U3MEHEHUEM

paGOTLI AJIropuTMa Mpu pCICHUA 3a/1a4n
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apaMeTpoB aJTOPUTM; Brnageer HaBbIKOM (POpPMYITUPOBATH HOBYIO
HaBbIKaMU pabOThI C HOBOM 3ajadyy TIpU PACCMOTPEHUU JBYX WIH
uH(pOopMaNUen AT aHAIM3a U | HECKOJIBKHUX METOJUK HCCIIEIOBAHUS
peuieHuss ONTUMU3ALMOHHBIX | ONTUMAJIBHBIX IPOLECCOB

3a1a4
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5.YYEBHO-METOAUYECKOE N HNH®OPMAIIMOHHOE OBECIIEYEHHUE
YYEBHOU JUCHUIIJIMHBI

5.1 OcHoBHas1 JIuTEpaTypa:

1. Ceunona, Haranbss MuxaiinoBHa YucneHHbIE METOJIbI PEILICHUS 3a7a4 OJJHOMEPHOU
O0esycnoBHoi onrtumm3anuu / CemmoBa, Harambs MuxaitnoBra, Kanaiiguna, I'anuna
BennamunoBna; H. M. Cewposa, . B. Kanaiigmna, M-Bo oOpa3oBanus u Hayku Poc.
O®enepanun, Kybanckuii roc. yH-T. - Kpacnoaap: [KybaHckuil rocyjapcTBeHHBII YHUBEPCUTET],
2012. - 37 c.

2. Jlerosa, T.A. Mertons! ontumuzanuu. [IpakTuueckuii kype : yueOHoe nmocobue / T.A.
JleroBa, A.B. ITanTtenees. - M. : Jloroc, 2011. - 424 c. - (HoBas yHuBepcuTeTCKass ONOIMOTEKA).
- ISBN 978-5-98704-540-4, To  xe [DNeKTpoHHBII  pecypc]. - URL:
https://biblioclub.ru/index.php?page=book red&id=84995&sr=1.

3. OcrpoBckuii, ['ennamuii MapkoBud. OnTUMH3anUs TEXHUYECKUX CHUCTEM /
OctpoBckuit, ['ennaauit MapkoBuy, 3ustauHoB, Haaup HwuzamoBuu, JlanreBa, TaTksna
Brnagumuposna; I'. M. Octposckuii, H. H. 3ustnunos, T. B. JlanteBa. - MockBa: KHOPYC,
2012. - 422 c.: wi. - bubnuorp.: c. 404-411. - ISBN 9785406010945.

4. 3acsanko, Onsra Bnagumuposna. MccnenoBanue onepanuii: [ipakTukyM| / 3acsaxo,
Onwra BrmanumuposHa, Ycatukos, Cepreit BacunseBuy; O. B. 3acsanko, C. B. Ycarukos; M-Bo
oOpa3oBanus u Hayku Poc. ®enepanum, Kybanckwii roc. yH-T. - Kpacnomap: [KyOGauckuit
rocyaapcTBeHHbIN yHHBepcuTeT], 2014. - 194 c.: un. - bubmmorp.: c. 15-16.

5. 3aiineB, Muxaun ['puropbeBud. MeTOIbl ONTUMU3AINK YNPABICHHUS W TPUHSATHS
pelIeHuii: mpuMepsl, 3a1aun, Kercel/ 3aiineB, Muxaun ['puropsesuu, C. E. Baproxun; M. T.
3aiiues, C. E. Baproxun; Poc. akan. HapoaHoro xo3-Ba u roc. ciyx0sl mpu [Ipesugente Poc.
Oeneparun. - [3-¢ w3, ucnp. u jgom.]. - M.: Jlemo, 2011. - 639 c.: un. - (YueOHUKH
[Tpesunentckoit Akagemun). - ISBN 9785774904921.

5.2 lonmotHuTEIBHAS JIUTEPATYPA:
1. IOpweBa, A. A.Marematuueckoe MNporpaMMUpOBaHUE [DIEKTPOHHBIN pecypc] : yueOHOe

nocodue / FOpneBa A. A. - CII0. : Jlanb, 2014. - 432 c. - https://e.lanbook.com/book/68470.

2. 3aiiue, Muxaun I'puropseBud. MeToibl ONTUMU3ALMHU YIIPABICHUS U MPUHATHUS PELICHUH
[Texcr] : mpumepsl, 3a1a4n, Kelcol : yaueOHoe ocodue / M. I'. 3aiiues, C. E. Baproxun ; Poc.
aKaJl. HapoIHOTO X03-Ba U roc. ciayx0s! ipu [Ipesunente Poc. ®enepanumu. - [3-e usxa., ucnp.
u qom.]. - M. : Jlemo, 2011. - 639 c. : ui. - (YueOuuku I[Ipesunentckoit Akanemun). - ISBN
9785774904921 : 776.00.

3. KysuemoB, A. B. Bricmmas waremaruka. Marematudeckoe IpOrpaMMHpPOBAaHUE
[OnexTponHsIii pecypce] : yuebnuk / A. B. Ky3nenos, B. A. Cakosuu, H. 1. Xonox. - CII6. :
Jlans, 2013. - 352 c. - https://e.lanbook.com/book/4550.

4. ®enynen, H.M. Meronst ontumuzanuud : ydeObHoe mocobme / H.U. @enynern,
FO.I'. Yepnukos. - Mocksa : ['opnas kaura, 2009. - 376 c. - ISBN 978-5-7418-0557-2 ; To
xe [DnexTponnsbiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=229023.

5. Jlyury K.H. JluneiliHoe nporpaMMuUpOBaHUE: PYKOBOJICTBO K pelleHHo 3anad. M.:
OU3MATIIAT, 2009.



https://biblioclub.ru/index.php?page=book_red&id=84995&sr=1
https://e.lanbook.com/book/4550
http://biblioclub.ru/index.php?page=book&id=229023
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6. Ilepeyenr pecypcoB  HH(POPMANHOHHO-TEJEKOMMYHHUKAINMOHHON  CeTH
«HTepHEeT», B TOM 4YHCJIE COBpPeMEHHbIe Npo(eccHOHATbHBIE 0a3bl [JaHHBIX H
HH(OPMaIMOHHBbIE CTIPABOYHbIE CHCTEMbI, HE00X0AMMbIe J1JIs1 0CBOCHHS IMCIHUIJIUHBI.

1. CnpaBouno-npaBoBas cuctema «KoncynbranT [Tmroc» (http://www.consultant.ru)

2. Tlopran oTkpeITHIX JaHHBIX Poccuiickoit @enepepanuu https://data.gov.ru

3. baza OTKpBITBIX JaHHBIX MUHHUCTEPCTBA TpyAa U COIHMAIBHOM 3ammThl PD
https://rosmintrud.ru/opendata

4. baza nanabix Hayunoii anexrponnsiii oudnnoreku eLIBRARY.RU https://elibrary.ru/

5. baza pannbpix Bcepoccuiickoro HWMHCTHUTYyTa HAyYHOM W TEXHUYECKOW HHGOpMAIIN
(BUHUTU) PAH http://www2.viniti.ru/

6. ba3pl naHHBIX B cdepe MHTEIUIEKTYyalbHOM COOCTBEHHOCTH, BKIJIIOYas MATEHTHbIE 0a3bl
OTaHHBIX WWW.rusnano.com

7. ba3pl NaHHBIX M aHANUTHYECKHE MyOIuKanuu «YHUBEpPCUTETCKas HH(OpMalnOHHAs
cucrema POCCHSI» https://uisrussia.msu.ru/

8. Bukunemus, cBoOoaHas SHuUMKIONeaUs. [Jnektponusli pecypc]. — Wikipedia
http://ru.wikipedia.org

9. http://math.nsc.ru/LBRT/k5/opt.html (MeToap! onTimu3anuu, ydeOHOE mocooue)

7. MeToauyecKkue yKazaHus AJsl 00y4arolUXcs M0 OCBOEHUIO TUCIHUILTUHBI

VY4ueOHas AEATENBHOCTHh MPOXOIUT B COOTBETCTBHH C TpadukoM ydeOHOro mporecca.
[Tpoecc camoCTOSTENBHON pabOThl KOHTPOIUPYETCS BO BpEeMsl ayAUTOPHBIX 3aHATUH U
WHAMBUIYAITBHBIX KOHCYyJbTaruil. CamocTrosiTeNibHass paboTa CTyJIEHTOB MPOBOAUTCA B (opMme
W3YYEHUS OTACIBHBIX TEOPETHUECKUX BOMPOCOB IO MpeajaraeMoi JTUTEpaType U BBITOJIHEHUU
NPaKTUYECKHUX 3a/IaHUH 110 pa300paHHBIM BO BpeMs ay IUTOPHBIX 3aHATHI IPHUMEPaM.

@DOHJ OLICHOYHBIX CPEACTB JAUCLUUIUIMHBI COCTOUT U3 CPEACTB TEKYIIErOo KOHTPOJS (CM.
CIIUCOK JTaOOpaTOPHBIX padoT, 3a/1a4 U BOMPOCOB) M HTOTOBOM aTTECTAIMH (3a4eTa, YK3aMEHa).

B kauecTBe OIIGHOUHBIX CPEACTB, WCIONB3YEMbIX s TEKYIIEro KOHTPOJIS
yCIIEBaEMOCTH, TIPEAJIaracTcs IMepedeHb BOIPOCOB, KOTOPHIE MPOpadaTHIBAIOTCS B IpOIECCE
OCcBOeHHUsI Kypca. [laHHBIH TMepedyeHb OXBaThIBAET BCE OCHOBHBIE pa3felibl Kypca, BKIIIOYas
3HAHUA, TTOJIYYaCMBIC BO BPEMA CaMOCTOSITEILHOMI pa6OTI>I. KpOMe TOr'o, Ba>XHbIM 3JIEMCHTOM
TEXHOJOTHHM SBJISIETCS CaMOCTOSTENbHOE peIllIeHWe CTyJAeHTaMHd U cAada 3agaHuil. ITo
MOJIHOCTBIO WHIUBUIyallbHas (opma oO0yueHus. CTyIEeHT paccKa3blBa€T CBOE peIlIeHUE
MpenoaaBaTeNto, OTBeYaeT Ha JOTOTHUTEIbHBIE BOMPOCHI.

8. Ilepeyenpr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yEeMBbIX NPH OCYLIECTBICHUH
o0pa3oBaTe/IbHOIO MpoLecca

8.1 llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

— Hcnonp3oBaHue 3JEKTPOHHBIX MPE3EHTAlMA MpU IMPOBEIEHUU JIEKIUOHHBIX H
MIPaKTUYECKHUX 3aHITHM.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHHU .

1. Omnepanuonnas cucrema MS Windows.

2. WurerpupoBannoe oducHoe npuinoxenue MS Office.

3. IlporpammMHoe obecnieueHne s OpraHU3aliH YIPaBIsSIEeMOro KOJUIEKTUBHOTO U
6e3omacHoro jfoctyna B IHTepHeT.

8.3 Ilepeyenb He0OXOAUMBIX MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Dnekrponnas oudnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

2. DnextponHas 6ubnmorexka Kyol'y
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=31eKTPOHHbIN



http://www.consultant.ru/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://www2.viniti.ru/
http://www.rusnano.com/
https://uisrussia.msu.ru/
http://ru.wikipedia.org/
http://math.nsc.ru/LBRT/k5/opt.html
http://www.elibrary.ru)/
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=Электронный

3. DnekTtpoHHas OubOnmuoTedyHas cuctema «YHuBepcuterckas Ombmmoreka ONLINE»

(http://www.biblioclub.ru)

4. CripaBouHo-npaBoBas cucrema «Koncynsrant [Tnroc» (http://www.consultant.ru)
5. OBC UsparenbcrBa «JIaup» http://e.lanbook.com/ OO0 UsnarensctBo «JIaHbY

6. ObC «YHuBepcuTeTCKass OndImoTeKa oHaim www.biblioclub.ru OOO «lupekT-Memnay
7. ObC «BOOK.ruy https:/mww.book.ru OO0 «KHOoPyc memuay

8. OBC «ZNANIUM.COM»» www.znanium.com OOO «3HAHUYM»

Iepeuyenn gorosopos IBC (3a nepro, COOTBETCTBYIONIHIA CPOKY MmoJyueHus oopazoBanus o OOIT)

Y4eOHblii HaunMmeHoBaHMe JOKYMEHTa ¢ YKa3aHHEM PeKBU3HTOB Cpoxk aeiicTBus
roj JOKYMeEHTa
2018/2019 | OBC UsnartenscTBa «Jlame» http://e.lanbook.com/ OO0 U3parenbcTBO C01.01.18 mo 31.12.18

«JIamp» Jorosop Ne 99 ot 30 HOs1Opst 2017 .
OBbC «YHuBepcureTckas oubanorexa ornaia» www.biblioclub.ru

000 «/lupexkt-Memaua» JJorosop Ne 0811/2017/3 ot 08 HostOpst 2017 .

3BC «¥Opaiim» http://www.biblio-online.ru OOO 3nexTporHOE

usgarenbetBo «FOpaiit» Jloroop Ne0811/2017/2 ot 08 HOs10ps 2017 1.

C01.01.18 mo 31.12.18

C20.01.18 mo 19.01.19

3BC «BOOK.ru» https://www.book.ru OO0 «KuoPyc memua»

C09.01.18 no 31.12.18

Jorosop Ne 61/223-®3 ot 09 siuBapst 2018 r.
3BC «ZNANIUM.COM» www.znanium.com OOO «3HAHUYM»
Joroop Ne 1812/2017 ot 18 nexabpst 2017 r.

C01.01.18 mo 31.12.18

9. MarepuajJbHO-TeXHHUYECKASI

0aza, HeoOxoaumMmasi JJsi  OCYLIECTBJICHUSA

00pa30BaTEJIbHOI0 nmpouecca mo TMCuuMIJInHe

Ne Bup pabor

MarepuallbHO-TEXHUYECKOE 00eCIICUeHHEe JUCITUILUIMHBI M OCHAIIICHHOCTh

1. | JIekuuoHHBIE 3aHATHUSA

JlexuvoHHasT ayaWTOpHs, OCHAIICHHAS MPE3CHTALMOHHOM TEXHUKOU
(mpoexkTop,  9KpaH, KOMIBIOTEP/HOYTOYK) W  COOTBETCTBYIOIIUM
nporpaMMHbIM obecrnieduenreM (I10), nocka

Ayn. 129, 131, 3016, 305, 307

J'Ia60paT0pI/I$[, YKOMIUICKTOBAHHAA TCXHUYCCKUMU CPEACTBAMU 06y‘leHI/I$I -

JlaGopaTtopHble
2. SIS KOMITBIOTEpaMH C COOTBETCTBYIOIIMM MPOTPaMMHBIM  OOECTIeYeHUEM,
MapkepHas gocka. Ayza. 101, 106, 106a
I'pynmoBbie AyaMTopHsi, YKOMIUICKTOBAaHHAsi MAapKEpPHOW JOCKOW W OCHAIleHHas

3. | (MHOUBUOYaTBHBIE)

KOHCYJIbTAllun

KoMIibtoTepoM. Aya. 129

4. | mpomexxyTouHas

Tekymuii KOHTPOIb,

Aynutopusi, YKOMIUIEKTOBAaHHasi MapKepHOW JOCKOM | OCHaIleHHas
KoMIibtoTepoM. Aya. 129

aTTecTanus
KaGuner nmnsi camocTosITenbHOM paOOTHI, OCHAIIEHHBIH KOMITBIOTEPHOM
TEXHUKOW C BO3MOXHOCTBIO TOAKIIOUEHUST K ceTn «MHTepHeT»,
CaMocTosTeIbHas N .
5. pabora POrpaMMOM DKPaHHOTO YBEIMYEHHS M OOECHEUEHHBI OCTYIIOM B

3JIEKTPOHHYIO HH(GOPMAIIMOHHO-00Pa30BaTEIbHYIO CpPEly YHHUBEPCHTETA.
102-A v YuTAIBHBINA 371
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IIpunoxenune

MeTtoauyeckne yKa3aHus N0 BHINOJHEHUIO JJA00PaTOPHBIX padoT

no aucuumanne "«Meroabl ONTHMHU3ALMH

Hacrosmme Meroanueckue yka3aHus MpeIHa3HAYeHbl JJIs BBIOJIHEHUS JIAOOPATOPHBIX U
CaMOCTOSITENIBHBIX paboT mo «MeToabl ONTUMH3ALUW» M HaNpaBieHbl Ha (QOpMHpPOBaHUE
obmenpodeccuoHaIbHBIX U TPO(EeCCHOHATBHBIX KOMIIETEHIMH CTYJIEHTOB. B Mertoandeckux
YKa3aHUAX U3JI0KCHBI CCBUIKM Ha OCHOBHBIE METOIbI OJHOMEPHONW M MHOIOMEPHOM ONTHMHU3ALIUH.
[TpuBeneHs! IpUMepsbl, 33aHU 11 CAMOCTOSTETIHLHOM PabOTHI.



http://www.biblioclub.ru/
http://www.consultant.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.book.ru/
http://znanium.com/catalog.php
http://e.lanbook.com/
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.book.ru/
http://znanium.com/catalog.php

B naGopatopHbix paboTax CTyAE€HTY TpeOyeTcsi BBINOJHATH 3aJaHHs, BbIJAHHbIC
npenojasarenemM. Jlo Hayaa BBIIIOJHEHNS CTYACHTY CleIyeT IPOAHAIN3UPOBATh 3aaHNUE.

[Ipu npoBeneHnu 1aOOPaTOPHBIX PabOT MPAKTUKYETCS MPUMEHEHUE KOJUICKTHUBHBIX H
IPYIIOBBIX (GOPM pabOTHI, @ TAKIKE UCTIOIB30BaHNE HHIANBUIYAIBHBIX (DOPM C IIETIHIO TTOBBIIICHHS
OTBETCTBEHHOCTHU Ka)JIOTO CTYJICHTa 32 CAMOCTOSITENIbHOE BBIITOJHEHHE TIOJHOTO 00beMa paboT.

JlaGopatopnas paGora 1-4: Yucnennvie memoowvt pewienus 3a0ay 00HOMEPHOIL
onmumu3ayuu.

B xoze BbimonHeHHss 1a00paTOpHON pPabOTHl CTYACHT HW3y4aeT  METOJbI HYJIEBOTO
HOPSI/IKA; CTPATETHH MOMCKAa MUHUMYMA; a TaK)Ke pa3padarbiBacT aJiTOPUTM IMOKMCKA; OLICHUBACT
CXOJIMMOCTH METOJIOB (METOJ mepedopa, METOJ TUXOTOMHUH, METOJ 30J0TOTO CEYCHHS, METO]T
®dubonayun, meron Po3zeHOpoka, MeToa 1eOPMHUPYEMOTO MHOTOYTOJBHHKA, METOJ TSDKEIIOTO
urapuka) (cM. [1]- [2]). BeinosnHseT BbIaHHOE MPEMoaaBaTe/ieM HHANBUAYIbHOE 3a1anue 1 u 2.

3aoanue 1. Jlokazate CBOWCTBA YHHUMOAAIBHBIX (GYHKIWH. Mcnonp3ys KiacCHYeCcKUi
METO/I, PEIINTh 331a4y HaXOXKICHHs IKCTpeMyMa (GYHKIMK OHOro (MHAMBUIyaIbHas 3a/1a4a 1.).

3aoanue 2. Hamucate u OTJIaluTh  [pOTrpaMMy  YHUCICHHOI'O  PpCIICHHUA  3aJa4u
HaxXO0XICHU MUHHUMYMa Q)YHKHI/II/I OIHOr'0 NMEPEMCHHOI'0, UCIIOJIb3Yysl MCTOH AUXOTOMHHU, MCTO
30JI0TOI'0 CCUYCHUA, METOQ dubdbonayyu.

WnpuBunyanpHas 3amavya 1. HaiitTh MuHMMYM (QYHKIHH OJHOTO TEPEMEHHOTO f(X)

(0=0,2; £=0,5) (3a0anue 1, 2).

1. f(x)=x?-2x+3, [-2;8] 11. f(x)=x*-6x+13, [0;10]
2. f(x)=x*-2x+5, [-2;8] 12. f(x)=2x*-12x+19, [0;10]
3. f(X)=2x*—2x+3/2, [-2;8] 13. f(x)=x*—4x+6, [0;10]

4. f(x)=x?+6x+13, [-6;4] 14, f(X)=x*+2, [-37]

5. f(x)=x"—4x+7, [0;10] 15. f(x)=x* +2x+4, [-3;7]

6. f(X)=x?+4x+5, [-4;6] 16. f(x)=2x*+2x+5/2, [-3,7]
7. f(x)=2x*+2x+7/2, [-37] 17. £(X)=3x? —x+4, [-4;6]

8. f(x)=x"-6x+12, [;11] 18. f(x)=x* +4x-1/4, [-2;8]
9. f(X)=x"+4x+6, [-46] 19. f(x)=x?+3x-10, [-2;8]
10. f(x)=2x*-2x+5/2, [-19] 20. f(X)=x>+6x+2, [-46]
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JlaGopaTtopnas pabGora 5-8. Yucnennvie memoowvl 0e3ycnoéHoil onmumuzayuu
dyukyuu mnozux nepemennvix. Memoowt nepeozo nopaoka.

B xone BeinonHeHMst 1a00paTOpHON pabOThI CTYIEHT U3y4aeT METO/bI IEPBOTO MOPSAKa,
CTpaTeruy IOMCKa MHUHHMYyMa; a TaKXke pa3padaTblBaeT alIropuTM IOMCKA; OLIEHUBAET
CXOAMMOCTH METOJOB (METOJ TPaJHUEHTHOTO CIyCKa, METOJ HauCKOpPEHIIEero CIycka, MEeTOJ
Oneruepa-Pusca, meron JlaBumona-®dneruepa-lIlaysmia) (cm. [2]). BeimonHsier BbigaHHOE
[IPENoAaBaTeIeM NHANBHUYaJIbHOE 3a1aHue 3 U 4.




3aoanue 3. Vicrionb3ysl KIACCUYECKUN METOJI, PEIINTh 3a7a4y HaXOXKIEHHUS dKCTpeMyMa
(YHKIMM MHOTHX NepeMEHHBIX (MHAWBUAYaNbHas 3a/1a4a 2.)

3aoanue 4. Haniucatb W OTIaAWTh NpPOrpaMMy YHCIEHHOIO pPEIIEHUs 3ajadu
HAXOXICHUA MHHHMyMa (QYHKIMA MHOTHUX TEPEMEHHBIX, HCIOJIb3Ys METOH
HaucKopeunmero cnycka, Merol Herorona, meton Hsrorona-PaBcona u meron
®neruepa-Pubca.

WnuBuayanpHas 3a1ada 2. HaliTu MUEAMYM QyHKIIUH ABYX MepeMeHHbIX | (Xl, X2) B

(Xl(o), Xéo)) (3a0anue 3, 4).

. f(X) =X +5%X5 — X, X, + X, " f(X)=2% +3X5 — X X, + Xy,
X =(—1,2;1) Xy = (1; 3)

N f(X)=XZ +4X5 — X Xy + Xy, N f(X)=3x7 +4X7 — 2% X, + X,
X, =(3;1) X, =(2;1,5)

N f(X)= X2 +T7X5 — X Xy + Xy, N f(X) = X2 +5X2 + X, X, + Xy,
X, = (L1 11) Xy = (L1)

. f(X)= X2 +8XZ — X, X, + X, u f(X) = X2 +4%5 + X, Xy + Xy,
X, =(1,5;0,1) X =(3;1)

. f(X)=2% + X5 — X Xy + Xy, s f(X)= X7 +6X5 + X Xy + Xy,
X, =(2;2) X, =(15;11)

. f(X)=3% + X5 — X, X, + Xy, " f(X) =X+ TX5 + X X, + X,
Xy =(1,5;15) Xy = (1L 11)

, f(X) =5X] + X5 — X, X, + X, . f(X) = X7 +8X2 + X, X, + X,
X, = (15;1) X, =(1,5;0,5)

N f(X)=6% + X5 — X, X, + X, N f(X)=2X2 + X5 + X, Xy + Xy,
X, =(2;1) X, =(2;2)

. F(X)=TX2 + X5 = X Xy + Xy, N f(X)=3%2 + X2 + X, X, + X,
X, = (L 2) Xy =(1,5;1,5)
f(X) =8X] + X5 — X, X, + X, 20 f(X)=5X; + X5 + X, X, + X,
X, =(2;2) X, =(15,1)

Jlagoparopuasi paGora 9-12: Yucnennvie memoovl 0e3yC106HOU ORMUMUZAUUU
¢ynukyuu mno2ux nepemennvix. Memoowvt 6mopozo nopaoka.

B xoj1e BBIMOMHEHHsT Ta00paTOPHO# pabOThI CTYICHT M3y4aeT METOJIbI BTOPOTO MOPSIIKA,
CTpaTerud IOWCKa MHHHMyMa;, a Takke pas3pabaThiBaeT airOpUTM IIOMCKA; OIECHHBACT
cxoaumoctu MeTo0B (Metoa Herorona, meron Herorona-PaBcona, meron Mapksapaa) (cm. [2]).
BBITMoNTHsIET BBII@HHOE TIPENoIaBaTelicM HHANBHyaabHOE 3a1aHue 4.



Jlabopamopuasa paboma 13-14: 3adauu neauneitnozo npozpammuposanus.

B xopne BeImonHeHus 1a6opaTopHOi paboThI CTYACHT U3Y4aeT METO] MHOKUTEINCH
Jlarpamxka, meto TpadpHbIX GYHKINH, METOA OapbepHBIX (DYHKIMNA, METOJ] TPOSKIIUH
rpajueHTa.

3aodanue 5. Vicnionb3ys MeTo MHOKuUTeNel Jlarpanska, pemuTh 3a1a4y HaX0XkK/I€HUs YCIOBHOTO
MUHUMYMa (DYHKITUHM MHOTHUX TIEPEMECHHBIX.
3adanue 6. Hartucath ¥ OTJIAIUTh TPOrpamMMy YHCICHHOTO PEIICHUS 3aJladyd HaXOXKICHHS
YCIIOBHOTO MHHHUMyMa (YHKIIMM MHOTHUX T€PEMEHHBIX, HCIOIb3YsS METO
mTpadHBIX QYHKIIHA.
WnnuBuayanpHas 3a1a4a 3. Haiftu yCIIOBHBIM MUHUMYM (YHKIIHH MHOTUX ITEPEMEHHBIX

f(X;, X,) (3a0anue5, 6).

. f(X) =X +5%X5 — X, X, + X, " f(X)=2%" +3X5 — X X, + Xy,
X, + X, =1 X +2X, =1

, f(X) = X2 +4X5 — X Xy + Xy, ” f(X)=3% +4XZ — 2% X, + X,
2% + X, =1 X + X, =1

5 f(X) =X +7X5 — X Xy + Xy, > f(X)=X7 +5%X5 + X, X, + X,
X +X, =2 2%, +3X, =1

. f(X)=Xx7 +8X5 — X, X, + X, y f(X) =X +4X5 + X X, + X,
2%, +3X, =1 X +X, =2

: f(X)=2X2 + X5 — X Xy + Xy, 5 f(X) = X2 +6X5 + X, Xy + Xy,
X + X, =3 X +3X, =1

A f(X)=3X7 + X5 — X, X, + X, ” f(X) =X+ 7X5 + X, Xy + Xy,
2% + X, =1 X + X, =1

, f(X) =5X] + X5 — X, X, + X, . f(X) =X +8X5 + X, X, + X,
X, + X, =1 3X; + X, =2

; f(X)=6X7 + X5 — X, X, + Xy, 5 f(X)=2X2 + X5 + X, Xy + Xy,
2%, +3X, =1 X, + X, =5

. F(X)=7X + X5 — X Xy + Xy, " f(X) =3X7 + X2 + X, X, + X,
X +X, =2 2% + X, =1
f(X)=8X] + X5 — X, X, + X, 20 f(X)=5X; + X5 + X, X, + X,
2% + X, =3 X + X, =1

Jlabopamopnasn paboma 15-16:3a0aua Uen04UCIeHHO20 JIUHEIIHO20
npozpammupoeanus.

B xone BbImonHeHUs J1a0OpaTOpHON pabOTHI CTYIEHT H3y4aeT IOCTAaHOBKY 3aJlaud
IIEJIOYMCIICHHOTO JIMHEHHOoro mporpamvupoBanus (3LJIIT), meTon BeTBe W rpaHUI] pelIeHUs
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31JII, pemieHre 3aa4ud KOMMUBOSKEPA METOJIOM BeTBe# u rpanwil (cm. [2]), cTparerun moncka
MHHAMYMa;, a TaKKe pa3padarhiBacT aJrOPUTM IIOMCKA; OLIEHMBAET CXOIAMMOCTH METOJIOB
Beimonusier BeimaHHOE IpemnogaBaresieM 3aaanue (cm. [2], crp. 388-389, NeNel-12).

Jlabopamopnaa paboma 17: 3adauu nuHeinozo nPOZPAMMUPOBAHUA 6 YCI0BUAX
HeonpedeneHHoCmuU.

B xone BbImONHEHHs 1a00pPaTOPHOM pabOThI CTYACHT HM3y4aeT ITOCTAHOBKY 3aJauM
nauHelHoro mporpamvupoBanus (3JII1) B yclIOBHSX pHCKa W HEOIPEACICHHOCTH, METOIbI
pemerus 3JII1 B ycnoBusix prucka u Heonpeaenennoctu (cm. [3]).

IMopsiiok BBINOJHEHHUSI CAMOCTOSITEILHOM PadoThI

Bo BpeMst mOArOTOBKY U BBIMOJIHEHUS CAMOCTOSITEILHOM pa0OThI CTYIEHT JOJIKEH:

1) U3y4uTh METOBI MATEMATHUYECKOTO MOJICTTUPOBAHUS;

2) B COOTBCTCTBHU C BApUAHTOM, BbIJJAHHBIM IPCIIOAaBaTCIICM, BBIIIOJIHUTL 3aJaHHC
CaMOCTOSITENIbHOI paboTHI;

3) obOpMHTH OTYET IO BHITIOJTHECHHOMY 33JJaHUIO0 CAMOCTOSATEIHHONW paOOTHI U 3alTUTHTh
ero.

OT4eT O caMOCTOSITEILHOM PadoTe J0J5KEH COIePKaATh:

1) 3ananue;

2) omiaaka (2 uTepalii) U HalmMcanue (TEKCT) MPOrpaMMbl YUCIICHHOTO PEIICHHS
3) pe3ysbTaThl pEIICHUS 3a/1a41 YKa3aHHBIM BBIIIIE CIIOCOO0M;

4) aHaM3 TIOJYYCHHBIX PE3yJIbTaTOB.



