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Pabouas nporpamma aucuMIInHbl « MeTOIbl ONITUMU3ALMNY» COCTaBIIEHA B COOTBETCTBUU ¢ De-
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BO) no nanpanenuto nmoarotoBku 01.03.02 IlpuknagHas maTtemaTuka ¥ MHGOPMATHKA IPO-
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3aBenytromnuii kadeapoit YprenoB M. X.
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Pabouas mporpamma JUCIHMILIMHBI YTBEPKIACHA Ha 3acelaHuy Kadeapsl NPUKIAAHON MaTemaTu-
k1 ripotokoi Ne 10 ot «20» mas 2021r.

3aBenyronuii kageapoit Yprenos M. X. .

YTBepxk/ieHa Ha 3aceaHUn y4eOHO-MEeTOANYEeCKON KOMUCCUU (PaKysIbTeTa KOMIbIOTEPHBIX TEX-
HOJIOTMH Y IIPUKJIATHON MaTEMaTUKH
npotokod Ne 1 «21» mas 2021r.

[Ipencenarens YMK dakynsreta KoBanenko A.B. — 7o
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JIoKTOp megarornyeckux Hayk, KaHauAaT (U3MKO-MaTeMaTHYecKuX Hayk, mnpodeccop. Ilouer-
HBI pabOTHUK BhICIIETO MpodeccuoHanbHOro oobpaszoBanus P®. Jlupekrop nHctutyta (yHa-
MeHTalbHbIX HayK (MPH) ®I'BOY BO «KyoI'TY».

MapxkoB Butaimiit Hukonaesuu.

Jloktop TexHuueckux Hayk. [Ipodeccop kadenpbl nHGOPMAITMOHHBIX CUCTEM U IPOTPaAMMHUPO-
BaHUS MHCTUTYTa KOMIIBIOTEPHBIX cucTeM U uH(opmanmonHoil Oe3omacHoctu (MKCullb)
OI'BOY BO «KyoI'TY».



EJA Y 3AIAYM YYEBHOW I CIATITAHBI

Henu u3ydeHus: UCHUILTUHBI ONMPEIEICHBI TOCYIapPCTBEHHBIM 00pa30BaTE/IbHBIM CTaH-
JapTOM BhICIIEr0 oOpazoBaHus U cooTHeceHbl ¢ oommmu 1einssmu OOIT BO no HampaBieHuto
nonrotoBku «IIpukimannas MaTemaTrka U HHOOPMATHKA», B pAMKaX KOTOPOM MPENOIaeTCs JA¥C-
LMILIMHA.

1.1 Ieabr0 ocBOcHHS YY4eOHOU AUCHUILTUHBI «METOAbl ONTUMHU3AIUNY SIBIIseTCs (Hop-
MHUPOBaHHE y CTYJCHTOB 3HAHUU MO OCHOBaM TEOPHH ONTUMU3AINMUA W 3HAHUH 00 OCHOBHBIX
MOAX0/1aX K MPAKTUYECKOMY PELICHHUIO ONTHUMU3ALMOHHBIX 3a/1a4, YTO MO3BOJIUT PA3BUTh KOM-
METEHTHOCTH CIOCOOHOCTH MOHUMATh M MPUMEHSTh B UCCIIEIOBATENIbCKON U MPUKIATHON Jies-
TEJIbHOCTU COBPEMEHHBIM MaTeMaTHYECKHI anmapar, a Takke clocoOHocTH paboThl ¢ nHpopma-
LMEel U3 pa3IMuYHbIX UICTOYHUKOB, BKIIFOYAsl CETEBBIE pecypchl ceTh VIHTepHET, Ui pelieHus 3a-
nad 1mpoecCUOHATBHOM AESITeNbHOCTH B COCTaBE HAay4YHO-HCCIEAOBATEIbCKOTO U MPOU3BO/I-
CTBEHHOI'O KOJIJIEKTUBA.

1.2. 3apaun qucuMIuIiMHbL. B Xolle M3y4yeHUsl NUCLMIUIMHBI CTABATCS 3aJa4d HAYYUTh
CTYJICHTOB:

1) 3HaTh coaepkaHue MPOrpaMMBbl Kypca, pOpMYITUPOBKH 3a7a4, METOMIbI UX UCCIIE0Ba-

HHUS;

2) BBIOMpATh MOAXOSIINE METOABI JUIsl peIICHUS SKCTPEMAaJIbHBIX 3a/1a4;

3) yMeTh NMPUMEHSTH HA MPAKTUKE KOHKPETHBIEC BBHIYUCIUTEIbHBIE METO/IBI K aHAIU3Y U

pELICHUIO ONTUMHU3AIIMOHHBIX 33/1a4;

4) u3y4aTh CAMOCTOSITEIIbHO HAyYHYIO H Y4eOHO-METOUYECKYIO JIUTEPATypy MO mpodu-

JII0 U3 Pa3IMYHBIX UCTOYHUKOB, BKJIIOYAsi CETEBbIE pecypchl cetu MHTepHeT, A perie-

HUS TPOPECCUOHATBHBIX M COLIMATIBHBIX 3a/1a4.

1.3. Mecto y4eOHoili fucuumIuHbl B cTpyktype OOII BO
JuctmmumHa « MeToIbl ONTUMHU3AINI» OTHOCUTCS K 0a30BOH yacTy yuyeOHOTO T1aHa.

HNannas gucuurumaa («MeToapl ONTUMHU3AIMNY)) TECHO CBsI3aHa C IMCHUILTMHAMU MaTe-
MaTHYECKOTO U €CTECTBEHHOHAYYHOTO IUKIA: «MaTreMaTH4eCcKHii aHamu3y», « AJaredpa u reoMeT-
pus», «HucneHnHsie MeTOIbl». 3HAHUS, MTOTYUYEHHbIE TIPU OCBOCHUH JTUCIHMIUIUHBI «MaTtemaTuyie-
CKO€ MPOrpaMMHMPOBAHUE», UCIIOIB3YIOTCA NMPU U3YYEHUN TUCLUIUIMHBL «Maremaruyeckue me-
TOJbI U MOJIENIA MCCIIE0BaHU onepanuiny, « Teopus pucka u MOJECIUPOBAHUE PUCKOBBIX CUTYa-
ui». B COBOKyMHOCTH M3y4YeHHE STOM TUCIUILUIMHBI TOTOBUT 00Y4YaeMbIX KaK K pa3lInYHbIM BH-
JlaM TPAKTUYECKON 3KOHOMHUYECKON MAESATEIbHOCTH, TaK M K HAyYHO-TEOPETHYECKOM U HC-
CIICZIOBATENIHLCKOM NeITeILHOCTH.

14 TPEBOBAHHUS K YPOBHIO OCBOEHUSA COAEPXKAHUA JAUCIU-
IIJIMHBI.

Komnerennuu obydatomierocs, GopMupyeMble B pe3ybTaTe OCBOEHHs Kypca «MeTobl
ONTUMHU3ALUIY:

CHOCOOHOCTBIO UCTIONIb30BaTh 0a30BbIE 3HAHUS €CTECTBEHHBIX HAYK, MaTEMaTHKH
OIIK-1 1 MTHPOPMATHKHU, OCHOBHBIE (DaKThl, KOHLIETIIIUY, IPUHIIUIIBI TEOPHUIl, CBSI3aHHBIX
C MPHUKJIATHON MaTeMaTUKON ¥ HH(POPMATUKON

CIIOCOOHOCTEIO pa6OTaTB B COCTaBC€ HAYYHO-UCCIICA0OBATCIBCKOTO U MTPOU3BOI-

I1K-4 .
CTBEHHOT'O KOJUICKTUBA M PelIaTh 33a4u MpoPecCHOHATILHOMN IeATeIbHOCTH

B PE3YIbTATC OCBOCHUA NUCHUIUIMHLBI CTYACHT JOJIZKCH:




. e CTpyKTypa KOMIETEHIIHU
e 3Harnb e YMeTh: e Buangern:

® UMETH [IPEICTABICHUE | ® YMETh IPUMEHATL HA | ® HAaBBIKOM KOPPEKTUPOB-

OIIK-1 0 MECTE U pPOJIM U3ydae- MPaKTUKEC KOHKPETHHIC KM mpoliecca pelieHus 3a-
MOM JMCIUIUIMHBI CPEIU | BBIYUCIMTENIbHBIE METO- | a4l U3MEHEHHEM Mapa-
Jpyrux HaykK; Jbl K aHAJIN3Y U pellle- METPOB AJITOPUTMA
® 3HAaTh COZCPIKAHUE HHIO ONITUMH3AIIMOHHBIX | ® HaBbIKAMH pabOTHI C HO-
porpaMMsbl Kypea, ¢pop- | 3a1ad. BOI1 nH(pOpMaImen s aHa-
MYJIMPOBKH 3aJ1a4, METO- JIN3a U pEIICHUs OIITUMHU3a-
JBL UX MCCIEI0BaHUS LIMOHHBIX 3a1a4.

I1K-4 e Kiaccu(UKaIUIO 3a- e BBIOpATh METOJ IS e CIIOCOOHOCTBIO paboTaTh
a4 OIITUMU3ALINY; peuieHus KOHKPETHOU B COCTaB€ HAy4YHO-
® TEOPETUYECKHUE I10- 3aJa4y ONTUMU3ALNH; HCCIIENOBATEILCKOIO U
JIO)KEHU, JIEKAIIUue B ® HCIIOJB30BaTh TUMO- | IPOM3BOJCTBCHHOI'O KOJI-
OCHOBE IIOCTPOCHUSA M€- | BbI€ aJITOPUTMBI UL pe- | JIEKTMBA U pELIATh 3a1a41
TOJIOB PEIICHHUS; LIEHU 3a/1a4; npodeccuoHaIbHOM Jes-
® (OCHOBHBIEC METOJbI ® OIICHUTH KAQ4ECTBO TCJIbHOCTH € UCIIOJIb30BA-
peIICHHS TUIIOBBIX OII- paboThl adropuT™Ma npu HUEM METOZOB ONITUMU3A-
TUMH3AallMOHHBIX 3a/a4 peLIeHUH 331241 47878

2. CTpyKTYypa M coiep:KaHue JUCIHUIIIHHbI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

O6mast Tpy10EMKOCTh TUCHHUILIMHBI cocTaBisieT 4 3ad.en. (144 yaca), ux pacnpenaeneHue
0 BHJIaM paloT MPeACTaBICHO B TAOIHIIE.

Bun paboTtsr Tpy1oeMKOCTb, 4aCOB
6 cemecTp

KonTakTHasi paboTa, B TOM 4YHCJI€: 68,3
AyauTopHas padora: 64
Jlexyuu (JI) 32
Ilpakxmuueckue 3auamus (113)
Jlabopamopnwvie pabomut (JIP) 32
HNnas koHTaKkTHasA padora:
KonTpons camoctostensHoi padotsl (KCP) 4
[Tpomesxytounas arrecrauus (MIKP) 0,3
CamocrositesibHas padora (CP): 40
Kypcosoii mpoexT (KII), kypcoas pabota (KP) -
Camormnoaroroska (mpopaboTKa U TOBTOPEHUE JIEKIIMOHHOTO MaTePH- 10

ajia ¥ MaTepuasia ydeOHUKOB U yueOHbIX TOCOOHH, MOArOTOBKA K Ja-
OOpaTOpHBIM M MPAKTHYECKUM 3aHITHSIM, KOJUIOKBUYMaM H T.1.)

BrinoJiHeHNE MHIMBUYAJIbHBIX 3aJaHUN 20
Pedepar -
[ToaroroBka K TEKyIIEMY KOHTPOJIIO 10
KonTpoJisb:
[MToAroToBKa U caava dk3ameHa 35,7
OO0mas Tpy10eMKOCTh | 4Yac. 144
B TOM YHCJIe KOHTAKTHAasi pa6oTa 68,3
3a4. efi 4
Buja nToroBoro KOHTpOJIist DKk3aMeH

! Mpu HanMuMM 3K3ameHa No AUCLMNANHE



2.2 CTpyKTYypa QM CHUIIMHBI:

PaS,Z[eJ'IBI JUCHUIIIMHBI, U3YYaCMBbIC B 6 CEMECTPE

Bcee-|  Ayoumopnuwie 3anamusn CP | DOk-
Ne ro | Bce- | Jlek | Jla- | KC 3a-
n/ TPy-| ro | nuu | Oopa- | P MeH
n | HamMeHoBaHMe pa3aeJia, TeMbl no- TOp-
eM- HbIe
KOCT
b
1 Be3yc/ji0BHas1 OAHOMEpPHAasI OI-
TUMM3ALHUS
1. | ®opmynarpoBKa MaTEMaTHUYECKON 10 6 2 4 0 2 2
3ajiaun onTuMM3anuu. Kiaccuue-
CKH€ METO/Ibl pEIICHUs 3a]1a4 O/~
HOMEPHOH ONTUMHU3ALUU
2. | YncneHHble METOABI PELICHUS 3a- 16 10 6 4 0 4 2
Jlady OJTHOMEPHOM ONTUMHU3ALMH
2 be3yci10BHasi MHOTOMepHasi
ONTHMHU3ALMA
3. | Kimaccuueckue MeTo/ bl peiieHus 8 2 2 0 0 4 2
3aJ1lay MHOTOMEpPHON ONTUMH3AIHH.
4. | Kimaccudukamnus 1 0030p METOJI0B 8 2 2 0 0 0 4
0€3yCII0BHOW ONTUMH3ALMU
5. | UucneHHble METOIbl 0€3yCIIOBHOM 22 12 4 8 0 6 4
ONTUMU3AIMH (HYHKIIMA MHOTHUX
NEPEMEHHBIX. MeToaBI IEPBOro
NOPSJKA.
6. | HucneHHble METO/IbI 6€3yCIOBHON 26 14 4 8 2 6 6
ONTUMU3AIMH (YHKIIMA MHOTHX
NIEPEMEHHBIX. MeTOoBI BTOPOTo
NOPSJIKA.
3 HesmHeliHOe IPOrpaMMHPOBa-
HHe
7. | Knaccudukanus 3ama4 HeJIMHEHHO- 14 6 6 0 0 4 4
ro MPOrpaMMHUPOBAHHSL.
1 2 3 4 5 6 7 8 9
8. | 3amaun TMHEMHOTrO IPOrpaMMHUpO- 18 8 4 4 0 6 4
BaHUS
4 CnennajbHbIe METOAbI ONITH-
MH3aLHH
9. | 3agaua 1eTOYHUCIEHHOr0 JIUHEWHO- 14 6 2 4 0 4 4
ro MPOrpaMMHUPOBAHHUSI
10] 3anauu nuHeitHOTO NporpamMmMupo- | 15,7 8 2 4 2 4 3,7
BaHUs B YCIIOBUSX HEONPEIEIEHHO-
CTH.
11] IIpomexyTouyHas aTTecTanus 03 | 03
(UKP)
Uroro: 144 | 68,3 | 32 32 4 40 | 35,7




2.3.Coneprxanue pa3aejoB JUCHHNIMHBI

1 Be3yciioBHasi O/ilHOMEpPHAasi ONTUMHU3ALUSA

Tema 1. @opmynupoeka mamemamuueckou 3aoauu onmumuzayuu. Knaccuueckue
Memoobl peuteHus 3a0ay 00HOMEPHOU ONMUMUAYUU.

Teopema Mak-Jlopena. Kinaccuueckuii MeTo 1 HaX0XKIEHHUS SKCTpeMyMa (PyHKIUU OJTHO-

ro IepEMEHHOTr0. YHUMOoAanbHbIe (pyHKIMH. CBOMCTBa YHUMOIAIBHBIX (DYHKIUH.

Tema 2. Hucnennvie memoowl peuieHus 3a0a4 00HOMEPHOU ONMUMUAUUU.

Mertonsl HysneBoro nopsaka. Meron nepedopa. Meton quxoromuu. Meto 30J10TOro ce-
yenus. Merog ®@ubonauyun. Meroa PosenOpoka. Meton aedopMupyeMOro MHOTOYTOJBHUKA.
Merton TsKenoro mapHka.

2 Be3yc10BHasi MHOroMepHasi ONTUMHU3ALUS

Tema 1 Knaccuueckue memoout peuieHus 3a0a4 MHO2OMEPHOIU ORMUMUSAUUL.

Teopembl 0 HEOOXOIMMOM M JOCTaTOYHOM YCJIOBUM dKcTpemyMa. Kiaccuueckuil anro-
putMm. JlemMbl 0 HampaBieHUsX crycka. Kiiaccuueckuii MeTo HaX0XACHUS SKCTpeMyMa (PyHK-
LU HECKOJIbKUX MEPEMEHHBIX.

Tema 2 Knaccugpukayua u 0630p memoooe 6e3ycioeHoil onmumu3zayuu.

Tema 3. Hucnennvie memoovl 6e3yclo06HON OnMUMUIAUUN (DYHKUUU MHOZUX nepe-
mennvix. Memoowt nepeozo nopaoka.

Merton rpagueHTHOroO cnycka. Meron Hauckopenmero ciycka. Meron ®@neruepa-Pusca.
Merton daBunona-®neruepa-Ilayasna.

Tema 4. Hucnennvie memoosvt 6e3yclo6HON ONMUMUIAUUU PYHKUUU MHO2UX hepe-
mennwvix. Memoowt émopozo nopaoka.

Merton Hetorona. Meron Hetorona-Pascona. Merox Mapksapaa.

3 HesmHeliHOe IPOrpaMMHPOBAaHHE

Tema 1. Knaccugpuxayusn 3a0au neauneiinozo npozpammuposanus. Teopema Kyna-
Taxxkepa. Memoowt noucka ycio6Ho20 IKcmpemyma.

Merton muoxureneit Jlarpanka. Meron mrpagusix yHkunii. Meron 6apbepHbIX (QyHK-
uuid. Metoa mpoeKuuy rpaJiieHTa.

Tema 2. 3a0auu nuneiino020 npocpammupo8anus.

Cumruiekc Metof. TpaHCHIOpPTHBIE 3a7aun.

4 CnenuajbHbIe METOAbLI ONTHUMU3AMH
Tema 1. 3a0aua yenouucneHno20 TUHENHO20 NPOZPAMMUPOBAHUA.

[TocTaHoBKM 3aauu LENOYHUCIECHHOTO JTUHEtHOTo nporpammupoBanus (3LJIIT). Metossr
pemenus 3LUJIIL. Meron BerBeli u rpanun pemenus 3LUJIIL. Pemenne 3agaun koMMHBOSDKEpA
METOJIOM BETBEW U IPaHUII.

Tema 2. 3a0auu nuneino2o npozpammupo8anus 6 ycio8uax HeonpeoeieHHoCmu.

IlocranoBkM 3amaun JmHenHOro mporpammupoBanus (3JIII) B ycimoBusix pucka u He-
onpezaeneHHocTd. Meronpl pemenus 3JIII B ycnoBusix pucka u HeonpeneneHnocty. 3J1I1 u teo-
pHs Urp.



2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

Haumeno- dopma TeKyIIero
Ne BaHUE Copepxanue pazzena KOHTPOJISL
pasnena (no nedensam cemecmpa)

1 | bezycioB- | Tema 1. ®opmynupoBka MaTEMaTHUECKON 1. Ompoc no pe3ynbra-
Hasi OJTHO- 3amaun ontTuMmu3anuu. Kiiaccuueckue MeTobl | TaM HHAWBUIYyabHOTO
MEpHas OIl- | PELICHHUs 3a7a4 OAHOMEPHON ONTUMHU3ALNH 3aganus (1-4-s1 Henens
TUMH3AIUS 6-r0 cemecTpa)

Tema 2. UnciieHHbIE METObI PELICHUS 3a/1a4
OJIHOMEPHOM ONTUMHU3ALUU

2 | besycnos- Tema 1. Kimtaccuueckue metozsl pemenus 3a- | 1. Onpoc no pe3yibra-
Hasi MHOTO- | J1ay MHOTOMEPHOM ONTUMHU3ALNH. TaM MHAUBU1yaJIbHOTO
MepHas O1l- 3ananus (5—12-s nene-

P Tewma 2. Knaccudukanus u 0630p MeTog0B o ( .
TUMH3AIUS . 751 6-r0 cemecTpa)

0€3yCIOBHOW ONITHMH3AIHH

Tema 3. UncneHnHble METO/IbI 0€3yCIIOBHOM

ONTUMU3ANNH (PYHKIIUA MHOTHX TIEPEMECH-

HBIX. MeTobl IEPBOTO MOPSIKA.

Tema 4. UncneHnHble MeTO/1bI 0€3yCIIOBHOM

ONTUMHU3AINU (PYHKIUU MHOTHX MTEPEMEH-

HbIX. MeToABI BTOPOrO MOPSJIKA.

3 | Henunein- Tewma 1. Knaccudukanus 3anay svenuneiitnoro | 1. Ompoc mo pe3yibTa-
HOE€ IpOo- IIPOrpaMMHUPOBAHMUSL. TaM WHJIMBUIYaJIbHOTO
IrpaMMHUpPO- " 3aganus. (13—15-1 He-

Tewma 2. 3aga4un HEMTUHEWHOTO MPOTPAMMUPO-
BaHHE nensi 6-ro cemecTpa)
BaHUS

4 | Cnennans- | Tema 1. 3amava nenouuncnensoro juHerHoro | 1. Ompoc no pe3ynbTa-
HbIE METO- | IPOrPaMMHUPOBAHUS TaM UHJIUBUIYaJTHEHOTO
JIbl OIITHU- . 3amanus. (16—17-s He-

Tema 2. 3agaun TMHEHHOTO TPOrpaMMUPOBa-
MU3AIUU Jenst 6-ro cemecTpa)
HUS B YCIIOBUSIX HEONPEICIEHHOCTH.

[IpakTuueckue 3aHsATHA, 3amuTa JaboparopHoit pabotsl (JIP), BeImomHEHNE KypCOBOTO
npoekTa (KII), kypcooit pabotsl (KP), pacuetno-rpaduyeckoro 3aganus (PI'3), nanucanue pe-

depara (P), acce (), kommokBuyM (K), TectupoBanue (T) — He IperyCMOTPEHBI.

2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA

CemuHapckue 3aHIATHS — HE TPEAYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATUSA

. dopmMa TeKylero KOHTpoJsA(1mo Heje-
Ne i/m Tembl J1a00PATOPHBIX 3aHATHI P yu posi( e
JIAM CeMecCTpa)
1 2 3
1. BrinmonHeHne NpakTUYECKUX 33 IaHAN
2. OTuer mo pe3ysnbTaTaM HHAWBHIyallb-
YucneHHble METOBI PELLICHUS 33124 O-
1 . Horo 3amaHus. (1-4-s Hemens 8-ro ce-
HOMEPHOM ONTUMHU3aLUU
MECTpa)




1 2 3
YuciieHHbIe METO/IbI O€3yCIIOBHOW ONTH- 1.. BbIlIOJTHEHHE MPAKTUYECKUX 3aIaHUI
) Mu3anuy (YHKIIUA MHOTHX MIEPEeMEHHBIX. | 2. OT4eT mo pe3yibTaraM WHIAHBHUIYAIb-
MeTo bl IEPBOIO MOPSJIKA. HOoro 3amaHus. (5-8-1 Hemens 8-ro ce-
MecTpa)
YuciieHHbIE METO/Ibl O€3yCIIOBHOW ONITH- 1.. BbIlIOJTHEHHE MPAKTUYECKUX 3aJaHUN
3 MU3anuy (yHKIIUA MHOTUX MEPEeMEHHBIX. | 2. OT4eT mo pe3yibTaraM WHIAUBHUIYaIb-
MeTo b1 BTOPOro mopsijka. Horo 3amanus. (8—11-1 Hemens 8-ro ce-
MecTpa)
1.. BbIlIOJTHEHHE MPAKTUYECKUX 3aJaHUN
. 2. Oruer no pe3ysbTaTaM HHAWBUIyallb-
4 3a1auy HETMHENHOI 0 IPOrpaMMHUPOBaHUS
Horo 3amanms. (12—13-1 wemens 8-ro ce-
MecTpa)
1.. BeimosHeHne MpaKTUYECKUX 3aJIaHUH
5 3ajaya LEeJI0YUCIEHHOT0 JIMHEHHOrO po- | 2. OTYeT no pe3yibTaTaM HHAUBHUAYalb-
rpaMMHPOBaHUS Horo 3anmanus. (14—15s wenmens 8-ro ce-
MeCTpa)
6 3ajaun TMHEHHOTO IPOrpaMMHUpPOBaHKs B | 1.. BblllonHEeHNE NpaKTUYECKUX 3aJaHui
YCJIOBHSIX HEOIIPEACIICHHOCTH. 2. Otuer no pe3ysibTaTaM HHJAWBUIyallb-
Horo 3amanms. (16—17-1 Henens 8-ro ce-
MeCTpa)

3amura abopatopHoi padotsl (JIP), Beimosnnenue kypcosoro npoekta (KII), kypcoBoii
pabotsl (KP), pacuetno-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), scce (3), koi-
nokBuyM (K), rectuposanue (T) — He npeyCMOTpEHBI.

COJIEP)KAHUE JIABOPATOPHOM PABOTBI

Tema 1. Yucnennvie memoowl pewienus 3a0a4 00HOMEPHOU ORMUMUZAUUN.

[TocTaHoBKa 3a/1a4l METO/IOB HYJIEBOTO MOPsi/IKA; CTpaTerus MoMcka MUHUMYyMa; pas3pa-
00TKa alNropuTMOB; OLIEHKA CXOAMMOCTH METOO0B (METOJ nepedopa, METO IUXOTOMHUH, METO]T
30J10TOTO cedeHus, Meros dPudonayun, Meron PozenOpoka, meron nedopMHUPYyEeMOro MHOTO-
YrOJIbHUKA, METOJI TSKEJIOTO IIAPUKA).

Tema 2. Yucnennvie memoovl 6e3ycioenoil onmumuzayuu (QYHKYUU MHOZUX nepe-
MmeHnvix. Memoowt nepeozo nopaoka.

[TocTaHoBKa 3a/layl METOJOB MEPBOrO MOPSI/IKA; CTPATErusi MOMCKAa MUHUMYyMa; pa3pa-
00TKa aNrOPUTMOB; OLIEHKA CXOJIMMOCTH METOAOB (METOJI TPAUEHTHOTO CITyCKa, METO] HAaCKO-
periero ciycka, meroa dieruepa-Pusca, meron [laBunona-dneruepa-Ilaysina).

Tema 3. Hucnennvie memoost 6e3ycilo8HONl ONMUMUIAUUN PYHKUUU MHO2UX hepe-
mennvix. Memoowt émopozo nopsaoka.

[TocraHoBKa 3ajauu METOJIOB BTOPOTO MOPSAIKA; CTpaTerusi Mmoucka MUHHUMYMa; pas3pa-
00TKa aJITOPUTMOB; OLIEHKA CXOAMMOCTH MeTo0B (Meron Heiorona, meron Hreiorona-PaBcona,
MmeTo]l MapkBapaa).

Tema 4. 3a0auu nenuneinozo nPOZPAMMUPOBAHUSL.

Meton mHoxuteneit Jlarpamxa. Meron mtpadubsix ¢GyHkuuit. Metoa 6apbepHbIX (QyHK-
uuid. Metoa mpoeKuy rpajnueHTa.




Tema 5. 3a0aua yenouucnenno2o TUHEUHO20 NPOPAMMUPOBAHUSL.

[TocTanoBKM 3a/1auu LETOUYUCIECHHOTO JIMHEWHOro nporpammuposanus (3LJIIT). Merox
BeTBel U rpanull pemenus 3LJII. Pemenne 3a1aun KOMMUBOSIKEpPa METOJOM BETBEH U IPpaHUIL.

Tema 6. 3a0auu nunein020 NPOZPAMMUPOBAHUA 8 YCILIOGUAX HEONPEOETEeHHOCMU.

[locranoBku 3amaun JmHeiHOro mporpammupoBanus (3JIII) B ycnoBusix pucka u He-
onpezaeneHHocTu. Metozpl pemenus 3J111 B ycnoBusx pucka 1 HeonpeaeaeHHOCTH.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
KypcoBeie pabotst (KP) — HE mpexycMOTpEeHBL.

2.4  IlepeyeHb y4eOHO-METOAMYECKOI0 OOecrevyeHNsl Uil CAMOCTOSITeIbHOM pado-
ThI 00y4al0IIerocs Mo JMCUHILINHE

Lenbro caMOCTOSATENBHON PabOTHI CTYACHTA SIBISIETCA YIUIyOJIeHUE 3HAHUM, MOJIYYEHHBIX
B pe3yJIbTaTe ayJUTOPHBIX 3aHATHUH. BhIpaOaThiBalOTCsS HABBIKA CaMOCTOSTEIIBHONH paboThI. 3a-
KPEIUISIFOTCS] OTBIT U 3HAHUS IOJTyYEeHHBIE BO BpeMs Ja00PAaTOPHBIX 3aHITHIA.
Bun camocrosrensHon Ilepeuens y4eOHO-METOAMYECKOTO 00ECICUCHNS AUCLUILUIUHEI
paboThI 10 BBITTOJTHEHUIO CAMOCTOSTEIbHON PabOThI

No

Meroauueckue ykaszaHus AJIs OATOTOBKY K JIEKIIMOHHBIM U CEMUHAPCKUM
3aHATHUSIM, YTBEPKICHHbIC Ha 3aceJaHuy Kadeapsl NpuKIagHONH MaTeMaTH-
K4 (aKyJIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U MPUKJIAAHOW MaTeMaTHKU
OI'BOY BO «KyoI'Y», mporokon Ne7 ot 18.04.2018 .

MeTtoandeckre yKkazaHHs [0 BHIMOJHEHHUIO CAMOCTOSITEIBHOM PadoTHl,
YTBEP)KICHHBIC HA 3acelaHn KadeIpbl IPUKIAJAHON MaTeMaTUKU (aKyiib-
TeTa KOMITbIOTEPHBIX TEXHOJIOTUH U pHuKiIagHoi Matematuku ®I'6OY BO
«Ky6I'Y», mpotokon Ne7 ot 18.04.2018 1.

MeTtoandeckre yKa3aHus [0 BBIIOJHEHHIO 1a00PaTOPHBIX paboT, yTBEp-
Iloxroroska KJICHHbIE Ha 3aceJaHny Kadeapsl NPUKIaJHONW MaTeMaTHKH (akynpTeTa
nabopaTOPHBIM 3aHSTHSM |[KOMITBIOTEPHBIX TEXHOJOTHH 1 pukiIanHoi matemaruku ®I'BOY BO
«Ky6I'Y», mpotokon Ne7 ot 18.04.2018 1.

Metoandeckre yKa3aHHsl 110 BBIIIOJHEHUIO CAMOCTOSTEIbHONW PaboThl,
YTBEPKICHHBIC Ha 3acelaHn KadeIpbl MIPUKIAJAHOH MaTeMaTHKU (aKyiIb-
TeTa KOMITbIOTEPHBIX TEXHOJIOTUH U MpuKiIagHoi Matematuku ®I'6OY BO
«Ky06I'Y», mpotokon Ne7 ot 18.04.2018 1.

[IpopaboTka u
MOBTOpEHHE
JIEKLIMOHHOT'0 MaTepHaa,
1 [MaTepuana yaeOHOU U
Hay4HOH JINTEpaTyphl,
MOJITOTOBKA K
CEeMHMHAPCKUM 3aHATHIM

HO,I[FOTOBKa K pCHICHUIO
3aaa4 U TCCTOB

Meroauyeckue yka3aHHs s HOATOTOBKH dcce, peepaToB, KypCOBBIX
paboT, yTBepKJICHHbIC Ha 3aceiaHuy Kadeaphl IPUKITATHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH U NPUKJIAAHON MaTeMaTHKH
OI'BOY BO «KyOI'Y», mpotokon Ne7 ot 18.04.2018 r.

4 |IToaroroBKa QJOKJIAg0B

MeTtoandeckre yKa3aHus 10 BHIMOJHEHUIO pacueTHO-rpaduvIecKuX 3a1a-
HUH, yTBEpK/ICHHbBIE Ha 3acelaHnu Kadeapbl MPUKIIaTHONH MaTeMaTHKU
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHUH U NPUKJIAAHON MaTeMaTHKH
IToxroroska kx pemennio |[OGI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 .

5 [pacueTHO-rpaduuecKux

. Metoandeckre yKa3aHUs 10 BHITOJHEHUIO CAMOCTOSTEIEHOW PaboTHI,
3apanuii (PI'3)

YTBEP)KICHHBIE Ha 3acelaHnU Kadeapbl MIPUKIAJAHOH MaTeMaTHKU (aKyiib-
TeTa KOMITBIOTEPHBIX TEXHOJIOTUH U NpuKIagHoi MateMatuku ®I'6OY BO
«Ky6I'Y», mpotokon Ne7 ot 18.04.2018 1.

MeTtoauueckue yKa3aHus 110 BBIIIOJIHEHHIO CAMOCTOSTENbHOM paboThI,
[MoaroToBKa K TeKyieMy |YTBEPXKICHHBIC Ha 3aceaHUU KadeAPbI MPUKIATHOM MaTeMaTHKH (aKyJib-
KOHTPOJIIO TETa KOMIIBIOTEPHBIX TEXHOJIIOTMH ¥ npuKiagHoi Matematuky @I'BOY BO
«Ky6I'Y», mpotokon Ne7 ot 18.04.2018 1.
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Y4yeOHO-METOAMYECKHUE MaTepuaibl JIs CaMOCTOSATEILHONH pabOThl OOYYaloOIUXCs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHUSIM HX 37JOPOBBS M BOCIIPHUSTHS HH(DOpMAIIHH:

JJist U1 ¢ HapyIICHUSIME 3PCHUS:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jljig au1 ¢ HapyIIeHUSIMU CITyXa:

— B IIeYaTHOM opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B mieyaTHoi opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

3.ObPA30OBATEJIBHBIE TEXHOJIOI'MHN

C TouKkHM 3peHHs MPUMEHSEMBIX METOJIOB MCIIOJIB3YIOTCS KaK TPaJuIMOHHBIE HH(OpMa-
LIUOHHO-O0BSICHUTEIIbHBIE JIeKyUU, TAK U WHTEpaKTUBHAs IoJaya MaTepuajga ¢ MyJbTUMEIUi-
HOU cucteMoil. KoMIbIOTepHBIE TEXHOJOTHH B JTAHHOM Cllydae O0ECIeYMBAaIOT BO3MOKHOCTH
Pa3sHOIUIAHOBOI'O OTOOpa)KeHHsI aJrOPUTMOB U JIEMOHCTPALlMOHHOrO0 MaTepuana. Takoe coyera-
HUE I103BOJIICT ONTUMAJIbHO MCIIOJIb30BaTh OTBEACHHOE BPEMs M PACKPBIBATH JIOTUKY U COAEP-
JKaHUE TUCUUIUIMHBIL.

Jlekyuu npencTaBIsAIOT COO0H cUCTEeMaTHYeCKUe 0030phl TEOPUH ONTHMU3ALUH C TI0Ja-
Yyell Matepualia B BUJIE MPE3EHTAIIMA.

Jlabopamopuoe 3anamue NO3BOJSET HAYYUTh CTYJICHTA IPUMEHATh TEOPETUUECKHE 3HA-
HUS MIPU PELIEHUH M UCCIIeI0BaHUM KOHKPETHBIX 3aj7au. JlabopaTopHble 3aHATHS MPOBOJATCS B
KOMIIBIOTEPHBIX KJIaccax, MPH 3TOM MpakTUKyercs padora B rpynnax. Ilonxon pasdopa koH-
KPETHBIX CUTyallui HIMPOKO MCIOJIb3YETCs KaK MPENOoaBaTeleM, Tak U CTYJEHTaMH IpU MIPOBe-
JICHUH aHaJIN3a Pe3yJIbTaTOB CaMOCTOSITENbHON paObOTHI.

OreHka caMOCTOSTETbHON pabOThI CTYAEHTOB MPOUCXOAMT IO CPEACTBAM OLICHKH WH]IU-
BU/yaJIbHBIX OTBETOB U JIOTIOJHEHUH Ha 3aHATHUAX 10 PACCMOTPEHHBIM TEMaTHKaM.

3aHsaTHA, IPOBOAMMBIE C HCNIO0JIb30BAHHEM HHTEPAKTHBHBIX TEXHOJIOTHI1

KoJunyecTBo 4acoB
Ne HaumenoBanue pasaesioB (Tem) BCEro ayn. HHTEPAKTHB-
4acoB HbIE Yachl
1. be3ycioBHasi ofHOMepHasi ONTUMH3ALUA 16 6
2. be3yciioBHasi MHOrOMepHasi ONTHMM3ALHS 24 10
3. HeJsimHeliHoOe mporpaMMupoBaHue 12 4
4. CnenuajbHble METOAbI ONITUMU3ALMH 12 4
Hmozo no oucuyunnune: 64 24

JInst L ¢ HapyIIEHUSIMU 3PEHUS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEHUsIMH CiTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 U1 C HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO armapara:
— B I1e4aTHoOM (opme,
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— B (hopMe 3IIEKTPOHHOI O TOKYMEHTA.

Jnst nun ¢ OrpaHU4EeHHBIMH BO3MOXKHOCTSIMU 370pPOBbs IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTAllUH C UCIIOJIB30BAHUEM DJIEKTPOHHOMU IIOYTHI.

JlaHHBIN TIepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa 00y-
Yaromuxcs.

4. OueHoYHbIe CPeICTBA JJIf TEKYLIero KOHTPOJISl YCIeBAeMOCTH, MPOMEKYTOYHOM
aTTecTalMU M0 UTOTaM OCBOEHMS AU CHUIIIHHBI

4.1 ®oHJ OLIEHOYHBIX CPEICTB /IS MPOBeeHNs TeKyllel aTTecTalun

VY4ueOHas AEATENbHOCTb MPOXOIUT B COOTBETCTBHH C rpaduKoM ydeOHOro mporecca.
[Ipouecc camMoCTOSATENbHON pabOThl KOHTPOJIUPYETCS BO BPEMS ayIUTOPHBIX 3aHATHH U HH]IH-
BUAYAJIbHBIX KOHCYJbTalui. CamocTosATenbHas paboTa CTyJCHTOB MTPOBOAUTCS B (popme u3yue-
HUS OTJIENBbHBIX TEOPETHUYECKUX BOMPOCOB M0 MpeiaraeMou JIUTeparype.

@DOHJ| OLICHOYHBIX CPEACTB JAUCLHUIUIMHBI COCTOUT U3 CPEACTB TEKYLIETO KOHTPOJIS (CM.
CIIUCOK JTa0OpaTOpHBIX paboT, 3a/1a4 ¥ BOIIPOCOB) U UTOTOBOI aTTeCTallNH (3a4eT, YK3aMEH).

B kauecTBe OIIEHOYHBIX CPENCTB, UCIOIb3YEMbIX I TEKYIIEro KOHTPOJI YCIIEBAEMO-
CTH, TIpeJyIaraeTcs nepedeHb BOMPOCOB, KOTOPbIE MPOpadaThIBAIOTCS B MPOLIECCE OCBOCHUS KYP-
ca. JlaHHBII nepeyeHb OXBATHIBAET BCE OCHOBHBIE pa3felibl Kypca, BKIIIOUas 3HaHMs, MOIydae-
MBIE BO BpeMsl CaMOCTOSITeNIbHOM paboThl. KpoMe Toro, BasKHBIM 3JIEMEHTOM TEXHOJOTHH SIBJISI-
€TCS CaMOCTOSITENIbHOE pelleHUe CTYACHTAMH W clada 3aJaHuidl. DTO WHAMBHIyaJbHas Gopma
oOyudenus. CTyZeHT paccKa3bIBaeT CBOE pEIllEHUE MPENoAaBaTeio, OTBEUaeT Ha JOMOIHUTENb-
HBIE BOIIPOCHI.

4.1.1 Ilepeyenb NpUMePHBIX 32IaHUH VIS CAMOCTOSATEIbHOMH PadoThI

[enbto caMocTosATENbHON pabOTHI CTYACHTA SIBJISIETCS YIUIyOJIeHuEe 3HAHUM, MTOJyYEHHbIX
B pe3yJbTaTe ayAMTOPHBIX 3aHATUNA. BeIpaOaThIBalOTCS HABBIKU CaMOCTOSATENIbHOW paboThl. 3a-
KPEIUISIFOTCS OIBIT U 3HAHUS, OJTYUYEHHbIE BO BpeMsl J1a0OpaTOPHBIX 3aHATUH.

3aoanue 1. JlokazaTb CBOICTBa YHMMOJANbHBIX (QYHKUUN. VCronb3ys KIIacCHUECKUH METO[,
PELIUTD 3a/1a4y HaX0XIEHHUs dKCTpeMyMa (QYHKIIMU OJTHOTO.

3aoanue 2. Hanucath U OTIAAUTH POTPAMMY YHCIEHHOIO PELIEHUS 3a7aud HaXOXJACHUS MHU-
HUMyMa (QYHKUHUU OJHOTO MEPEMEHHOIO, MCIONb3Yysl METOJA JUXOTOMHUHU, METOJ
30JI0TOTO ceueHus, MeTo ] PruboHayyu.

3aoanue 3. Vicnonb3ysl KIACCUUECKUM METOJ, PEIINUTh 3a/lady HaXOXAECHMs dKCTpeMyMma (PyHK-
LIMY MHOTMX NIEPEMEHHBIX.

3aoanue 4. Hanucath ¥ OTIaAUTh NPOrpaMMy YHCIEHHOI'O PEIICHHS 33Ja4d HaXOXACHUS MU-
HUMyMa (YHKIMM MHOTHX TI€PEMEHHBIX, MCIIONb3ysl METOJ HauCKOpeHIero
ciycka, meroa Herorona, meron Hetorona-Pascona u meron diieruepa-Pusca.

3aoanue 5. Vicnonb3ys METOJ MHOXUTENEH Jlarpanyka, pelnTh 3a/1aqy HaX0KJI€HUS YCIOBHOTO
MUHUMYMa (DYHKIIMHA MHOTUX [T€PEMEHHBIX.

3adanue 6. Hariucatp W OTNIAWTh IPOrpamMMy YHMCIIEHHOIO PELICHHs 3a/1a4d HAaXO0XKICHHS
YCIIOBHOTO MHHUMyMa (YHKIIMM MHOTHX IE€PEMEHHBIX, HCIOJIb3YsS METO]
mrpadHbIX QYyHKIUI.

UnpuBuayanbHas 3anada 1. Haiitu munumyM GyHKOMu oxHoro mepemennoro f (x)

(0=0,2; £€=0,5) 3aoanue 1, 2).




1 f(x)=x>-2x+3, [-2:8]

1. 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, [-3;7]

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, [-3;7]

17. f(x)=3x> —x+4, [-4:6]

8. f(x)=x—6x+12, [I;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, [-1,9]

20. f(x)=x>+6x+2, [-4;6]

WunuBunyanbHas 3agada 2. Haiiti Munumym dyHKIu JByX nepeMeHHbIX f (X, X,) B

(xl(o) , xéo)) (3a0anue 3, 4).

f(x)le2 +5x22 — X, X, + X,
x, =(=1,2;1)

F(x)=2x] +3x; —x, X, + X,

11
Xy =(1;3)

F(x)=x] +4x7 —x,x, + Xy,

Xo = (3§ 1)

f(x)=3x12 +4x§ —2x, %, + Xy,

12.
x, =(2;1.5)

f(x)le2 +7x§ — X X, + X,
x, = (LI 1,1)

f()c)leerS)c%er]x2 + X,

13.
X =(1;1)

f(x)le2 +8x§ — X, X, + X,
x, =(1,5;0,1)

f()c)lez+4xzz+x1x2 + Xy,

14.
Xy = (3; 1)

F(x)=2x] +x7 — X, X, + Xy,

Xo = (2; 2)

F(x)=x] +6x3 +x,x, + X,

15.
x, = (L,5;1,1)

F(xX)=3x" + x5 —x, X, + x,,
x, =(1,5;1,5)

) =x7+T7x; +x, %, + X,

16.
x, = (LI 1L1)

F(X)=5x"+ x5 —x, %, + X,
X =(15:1)

f(x)=x12+8x§ + X, X, + X,

17.
x, =(1,5;0,5)

f(x):6x12+x§—x1x2+x1,

Xo = (2; 1)

f()c):2xlz+x§+x1x2 + x4,

18.
x, =(2;2)
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f(x)=7x12 +x§—x]x2 + X5
Cx=012)

f()c)=3x12+x22 + X, X, + X,

19.
x, =(1,5;1,5)

0 F(x)=8x + x5 —x, X, + X,

|
X =(2;2)

F(X)=5x" + x5 + x, %, + X,

20.
x, =(1,5;1)

WunuBuayanpHas 3amada 3. HaliTu ycinoBHBIM MUHUMYM (DYHKITUM MHOTHX TIEPEMEHHBIX

f(x;, x,) (3a0anue 5, 6).

F(x)=x +5x3 —x,x, + X,

2 2
. f(x)=2x; +3x5 —x,x, + X,

x +x,=1 x, +2x, =1
5 F(x)=x] +4x7 —x,x, + X, . F(x)=3x +4x; —2x, X, + x,,
. 2x, +x, =1 ' X +x,=1
; F(x)=x +T7x3 —x, %, + Xy, 3 F(xX)=x +5x2 + x,x, + X,
' X +x,=2 ' 2x, +3x, =1
A F(x)=x +8x5 —x, X, + x,, ” F(x)=x] +4x7 +x,x, + X,
' 2x, +3x, =1 ' X +x,=2
5 F(x)=2x] + x5 — X, X, + Xy, 5 F(x)=x] +6x; +x,%, + Xy,
. X +x,=3 . x; +3x, =1
¢ F(x)=3x" + x5 —x, X, + x,, 6 F(x)=x +7x5 +x,%, + Xy,
' 2x, +x, =1 ' x +x,=1
. F(x)=5x7 +x3 —x, %, + X, . F(x)=x +8x2 +x,x, + X,
' X +x,=1 '3xl+x2=2
q F(x)=6x] + x5 — X, X, + Xy, 8 F(x)=2x] + x5 + X, X, + Xy,
. 2x, +3x, =1 . X +x,=5
o F(x)=Tx} +x3 =X, %, + Xy, 9 F(x)=3x] + x5 +x, X, +x,,
' X +x,=2 . 2x, +x, =1
0 F(x)=8x] +x; —x, X, +x,, - F(x)=5x] + x5 +x,x, +x,,

2x, +x,=3

X +x,=1
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4.2 ®oH/1 OLEHOHBIX CPE/CTB /ISl HPOBEIEHHUs IPOMEKYTOUHON ATTeCTALMNH
[MPMMEPHBIV [TIEPEYEHL BOITPOCOB K 3AUETY/2K3AMEHY

MeTton 1uxoToMuu.
Merton ®ubonayyu.
Meton 30510TOTO ceUEHUSI.

el

Opnnomepnslii nouck. Teopema Mak-Jlopena.
Yuumonansable GyHKIMU. CBOMCTBA YHUMOIAIBHBIX (PYHKIIUH.




10.
11.
12.
13.

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

21

26.
27.
28.

29.

TeopeMbl 0 HEOOXOUMOM M JIOCTATOYHOM YCJIOBHH dKcTpemyma. Kimaccuueckuit anro-
PUTM.

JlemMBbI O HampaBJIEHUAX CITycKa (0e3yciI0BHAs ONTHUMH3AIMS).

['panvieHTHBINA METO/I.

O0001menHslii Mmetox HeroToHA.

MeTo TSKeNIoro mapuka.

MeTo/ conpsiKeHHBIX TPaJHUeHTOB.

Knaccudukanus u 0630p MeTo10B 6€3yCI0BHON ONTUMHU3AIINH.

Knaccudukanus 3aga4 HemuHeHOTO TporpamMmMupoBadus. Jlemmsl 1 11 2 0 BO3MOKHBIX
HalpaBJIeHUAX (yCIOBHAs ONTUMU3ALIUA).

Teopema 1 0 HE0OOXOIUMOM YCIIOBUHU YCIOBHOI'O MUHUMYMaA.

Teopema ®dapkama. Teopema 2 0 HEOOXOIMMOM YCIOBUH YCIOBHOI'O MHHUMYMA.
[TpaBuiio muoxuTeneit Jlarpanxka i1 3aa4 ¢ OrpaHUYCHUSIMU THUIIA PABEHCTBA.
[TpaBuiio muOxuTeNnel Jlarpanxa Juist 3a1a4 ¢ OrpaHUYEHUSIMU TUIIA HEPABEHCTBA.
Boinykibie QyHKIMH.

Teopema Kyna-Takkepa.

Teopus nBoiicTBeHHOCTU. Teopema qBOMCTBEHHOCTH. /[BOIICTBEHHBIE METOIBI.

Metona BHYTPEHHUX U BHEIIHUX MITPaQHbIX (QYHKIIHH.

Meroza BO3MOKHBIX HaIIPABJICHUIA.

ITocTraHOBKM TPaHCIIOPTHOM 3aiauu. MeToabl peleHts TPaHCIIOPTHOM 3aauu.
[TocTaHOBKHM 3a/1a4M LIETIOYUCIIEHHOTO JInHEHHOro nporpammuposanus (3LIJIIT). Meroast
pemenus 3LJIIL.

Merton BetBelt u rpanu pemenus 3LUJIIT.

Pemenue 3a1a4n KOMMHUBOSKEPA METOJIOM BETBEM U IPAHULL.

[TocranoBkuM 3aaun TuHEHOTrO porpamMmupoBanus 3JII1 B ycrnoBusix pucka u Heomnpe-
neneHHocTH. Metoael pemenus 3JII1 B ycnoBusIX prcka U HEONPEAEIEHHOCTH.

3JIIT u Teopust urp.

OcHoBHbBIC Tpe6OBaHI/I${ K pe€3yJibTaTaM OCBOCHHUA NUCHUIJIMHEBI TIPCICTABIICHBI B T8.6J'II/II_IC

B BHJI€ NPU3HAKOB CPOPMUPOBAHHOCTH KoMMeTeHUUN. TpeboBaHus (GOpMyIHPYIOTCS N0 JIBYM
YPOBHSIM: TMIOPOTOBBIN U MOBBIIIEHHBII U B COOTBETCTBUHU CO CTPYKTypoi, npunaroil B ®I'OC
BO: 3naTh, yMETH, BIAJETh.

Ha3Banue xomme-
TeHU MU (MM ee ya-
CTH)

CTpyKTypa KOMINETeHIH U

OcHoBHBIC IPU3HAKH C(POPMHUPOBAHHOCTH
KOMIIeTeHIIUH

OIIK-1: Cnoco6-
HOCTBIO HCI0JIb30-
BaTh 0a30BbIC 3HA-
HUS €CTECTBEHHBIX
HAyK, MAaTEMaTUKU U
MH(pOpPMaTUKHU, OC-
HOBHbIE (DaKTHI,
KOHIICTIIINH, TIPUH-
LUl TEOPUH, CBSI-
3aHHBIX C MPUKIIAJ-
HOW MaTeMaTUKON U
nH(popMaTUKOH

3HaTh OCHOBHbIE HHpOpMa-
LIMOHHBIE PECYPCHI IS 110-
Jy4eHUS! HOBBIX 3HAHHM.

Nmeer npencraBnenrne 06 OCHOBHBIX WH(DOP-
MalIMOHHBIX PECYPCHI JJI MOJYyYEHHsS] HOBBIX
3HaHUM.

3HaeT paszIUYHbIE CPENCTBA MOIY4YEeHHs, Ie-
pepaboTKu U mpeAcTaBleHuss HHPOpPMAIHH C
MOMOIIBIO nH(pOpPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUM

YMeTh 1oJTydaTh HOBBIE
3HAHUS U YMEHHUS C TTIOMO-
160 UHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIsl peleHUs
poECCHOHAIBHBIX U CO-
OHMAJIbHBIX 3a0a4

YmMmeer IIoJIydyaTb HOBBIC 3HAHUA U YMCHUA C
ITOMOIIBIO I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOT UM

YMeeT MpUMEHSTh TOTYYEHHBIC 3HAHUS IS
WCIIONb30BAHUS B MPAKTUUYECKON JEeSATEIbHO-
CTH aHaju3a W PEIICHUS ONTUMH3AIMOHHBIX
3ajady.




Bnaners HaBbIKaM# pabOTHI
C Pa3JIMYHBIMU HUCTOYHHUKA-
MU HH(OpMAaIH, BKIIOYast
ceTeBbIe pecypchl cetu MH-
TEpHET

MoxeT u3ydaTh CaMOCTOATEIBHO HAyYHYIO0 U
y4eOHO-METOJMYECKYIO JINTepaTypy Mo Hpo-
b0

Brnageer HaBbikamMu paboThl ¢ HOBOM HH(OP-
MaIuen JUisi pereHus: npohecCHOHANbHBIX U
COLIMAJIbHBIX 33J1a4

I1K-4: crtocoOHo-
CTBIO paboTaTh B
COCTaBe HAy4YHO-
UCCIIEIOBATEIIHCKOTO
Y TIPOU3BOJICTBCH-
HOT'O KOJUICKTHBA U
pemarp 3a1a4u
npodeCcCHOHAILHON
JEeSITeIIbHOCTH

3HaTh OCHOBHBIE TEXHOJIO-
MU U METOJIbI (popmanuzo-
BAHHOT'O OIIMCAHUS ONTHU-
MaJIbHBIX MPOIIECCOB, MPHU-
MEHSEMBIX B COBPEMEHHOMN
SKOHOMHUYECKOW U COLIMAIIb-
HOM MpPaKTUKE

3HaeT OCHOBBI MAaTEMAaTHYECKOIo ammnapara
COBPEMEHHBIX METOJI0B (hOPMATU3OBAHHOTO
ONHCAHMUsI U HCCIIEAOBAaHUS ONTUMHU3AIMOH-
HBIX 33]a4.

3HaeT OCHOBHEIC METOABI PCIICHUS 3a4a4d OIl-
THMU3AllUH.

YMeTh NPUMEHSTh Ha Mpak-
THUKE KOHKPETHBIC BBIUHC-
JIUTEBHBIC METObI PEIIIe-
HHUS ONTHUMH3AIMOHHBIX 3a-
ad.

YmMmeet INPUMCHATDb HAa ITPAKTHKC KOHKPCTHBLIC
BBIYUCIUTCIIBHBIC MCTOAbLI K aHAJINW3Yy U pPC-
IMICHHUIO OIITUMU3AIIMOHHBIX 3aJa4.

YMmeeT ¢GopMyIMpoBaTh HOBYIO 3aJady IpH
PacCMOTPEHUHU JIBYX HIIU HECKOJBKHUX METO-
JIUK MCCIICIOBAHUSI ONTUMAIBHBIX ITPOILIECCOB

Brnaners HaBBIKOM KOppeK-
THUPOBKHU MPOIIEcca PEeLEeHUs
3aJjaud U3MEHEHHUEM Iapa-
METpPOB AJIIrOPUTMA.

BnaﬂeeT MCTOAaMHU OLCHKH Ka4dC€CTBa pa6OTBI
AIToOpUTMa IpH PCIICHUHN 3a1a49n

MokeT npoaHaJlu3upOBaTh, a 3aTeM BbIOpATh
nu3 HCCKOJBbKUX MCETOIA0B OIITUMHU3AIINN
HanOosIee MOIXOAINIMA K KOHKPETHOH IIpo-
Oneme.
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5.YYEBHO-METOAUYECKOE U HWH®OPMALMOHHOE OBECIIEYEHHUE
YYEBHOM JJUCHUTJIUHBI

5.1 OcHoBHasi 1UTEpaTYpa:
Cennoa, Hatanpss MuxaitnoBHa UwuclieHHbIE METONBI pELICHUs 3aJlad OJIHOMEpPHOU 0e3-

ycinoBHoM ontumusanuu / CennoBa, Hartanbst Muxaiinosna, Kanaiiauna, 'anuna Bennamu-
HoBHa; H. M. Cennosa, I'. B. Kanaiinuna; M-Bo o6pa3oBanus u Hayku Poc. ®Denepanuu,
Ky6anckuii roc. yH-T. - KpacHonap: [Kybanckuil rocynapcTBeHHblil yausepcurer|, 2012. -
37c.

Jletora, T.A. Metoasr ontumuzanuu. [Ipaktuueckuii kypc : yuebnoe nmocooue / T.A. Jleto-
Ba, A.B. IlanTtenees. - M. : Jloroc, 2011. - 424 c. - (HoBas yHuBepcuterckas Onoimoreka). -
ISBN  978-5-98704-540-4 ; To xe  [OnexrtpoH-Hbli  pecypc]. -  URL:
https://biblioclub.ru/index.php?page=book_red&id=84995&sr=1 (10.02.2018).

Cyxapes, A. I'. Meroab! onTuMH3aUH [ DNEKTPOHHBIA pecypc] : yUeOHHUK U MPAKTUKYM JUIs
OaxanaBpuata u maructpatypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopos. - 3-e u3n.,
uctp. u jgom. - M. : FOpaiir, 2017. - 367 c. - https://biblio-online.ru/book/FBDEFODD-58E4-
4241-BFEC-5A6E28E22FES.

5.2 JlonoiHuTEIbHAS JIUTEPATYypa:
OctpoBckuii, ['ennaguii MapkoBud. Ontumm3anus TeXHHYECKHX cuCTeM / OCTpOBCKHIA,

I'ennanuit Mapkosuy, 3uarauHoB, Hagup Huzamosuy, JlanteBa, Tarbsina BianumupoBHa;



I'. M. Octposckuii, H. H. 3uarnunos, T. B. JlanteBa. - Mocka: KHOPVYC, 2012. - 422 c.:
ui. - bubnuorp.: c. 404-411. - ISBN 9785406010945.

2. 3acsaako, Onpra Bnagumupona. MccnenoBanue omneparuii: [paktukym| / 3acsako, Onbra
Brnagumuposna, Ycarukos, Cepreit BacunseBuu; O. B. 3acsanko, C. B. Ycatukos; M-Bo 00-
paszoBanus U Hayku Poc. ®eneparnuu, Kybanckwuii roc. yH-T. - Kpacnonap: [Kyb6anckuii roc-
yaapcTBeHHbIN yHUBepcutet|, 2014. - 194 ¢.: un. - bubnuorp.: c. 15-16.

3. 3aiiueB, Muxaun ['puropseBrd. MeTo1bl ONTUMHU3ALNUK YIIPABJICHUS U NPUHATUSA PEUICHUM:
IpUMEpHI, 3a/1a4u, keichl/ 3aitnes, Muxaun ['puropsesud, C. E. Baproxun; M. I'. 3aiines, C.
E. Baproxun; Poc. akaa. HapoaHOTO X03-Ba M roc. ciryx0bl mipu Ilpesunente Poc. denepa-
uu. - [3-e u3a., ucnp. u gom.]. - M.: Jlemo, 2011. - 639 c.: un. - (YueOnuku [Ipe3unenTckoit
Axkanemun). - ISBN 9785774904921.

4. Hamunrep, B. A. NUudopmaruka u marematuka. PemeHue ypaBHEHHUH M ONTUMHU3AIMS B
mathcad u maple [DnekTpoHHBII pecypc] : y4eOHUK U MPAKTHKYM JUIsl IPUKIAJAHOTO Oaka-
naspuara / B. A. Hanunrep, C. JI. CUHMOHXEHKOB. - 2-€ U3A., ucnp. u gom. - M. : FOpaiir,
2018. - 161 c. - https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1.

5. Meroapl onTUMU3ALIKU [ DIEKTPOHHBINA pecypc| : yueOHHUK U MPAaKTHKYM JUTsl OakanaBpuara u

maructparypsl / @. I1. Bacunbes, M. M. Iloranos, b. A. bynak, JI. A. Aprembesa ; moa pea.
@. II. Bacunbesa. - M. : IOpaiir, 2018. - 375 c. - https://biblio-online.ru/book/CAA9AF22-
E3BB-454A-BESC-BB243EAAET2A.

6. Ilepeyenb pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHMKANUOHHON ceTn «HHTep-

HeT», B TOM 4HcJe COBpeMeHHbIe NMpodeccuoHa/IbHbIe 0a3bl JAHHBIX U HH(OPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBbI, HE00X0AMMBbIE JIs1 OCBOCHHS M CIHIIJIMHBI.

1. CmopaBouHno-mipaBoBast cuctema «Koncynerant [lmoc» (http://www.consultant.ru)

2. Ilopran oTkphIThIX JaHHBIX Poccuiickon ®enepepanuu https://data.gov.ru

3. ba3za OTKpBITBIX JaHHBIX MUHHCTEpCTBA Tpyla M COUMAIbHOM 3amuTel PO
https://rosmintrud.ru/opendata

4. baza nannsix Hayunoit anextponnsiii Oubmmuorexku eLIBRARY.RU https://elibrary.ru/

5. baza pannbix Beepoccuiickoro MHCTUTYTa HaydHOM M TexHM4Yeckod uH@popmanuu (BU-
HUTN) PAH http://www2.viniti.ru/

6. ba3bl naHHBIX B cdepe MHTEICKTYadbHOH COOCTBEHHOCTH, BKJIIOYAsi MATEHTHbIE Oa3bl
JAHHBIX WWW.rusnano.com

7. ba3bl 1aHHBIX U aHAJTUTUYECKHE MyOJIMKaLuU «YHHUBEpCUTETCKasi HH(OpMaIlMOHHAs CHU-
crema POCCHS» https://uisrussia.msu.ru/

8. Bukumeaus, cBoOoaHas sSHUMKIONenus. [DnekTpoHHBIH pecypc]. — Wikipedia
http://ru.wikipedia.org

9. http://math.nsc.ru/LBRT/k5/opt.html (Metoas! ontuMuzanuu, ydebHoe mocobue)

7. MeToan4eckue yKazaHus il 00y4alOUIUXCs 0 0CBOCHUIO U CHUTIIMHBI

VYdeOHast AEATENBHOCTh TPOXOTUT B COOTBETCTBHH C TpadUKoM ydYeOHOTO Ipolecca.
[Tporecc caMoCTOSTENEHON PabOTHl KOHTPOIHUPYETCS BO BpeMsl ayIUTOPHBIX 3aHATHI U UHIH-
BHyaJIbHBIX KOHCYJIbTalui. CamMocTosiTeNbHas paboTa CTYICHTOB IPOBOAMTCS B (hopme m3yde-
HUS OTJENIbHBIX TEOPETHUECKUX BOMPOCOB MO MpearaeMoil TUTepaType U BBITOJIHEHUU MPaK-
TUYECKHUX 3a/laHui 10 pa300paHHBIM BO BpEMS ay IUTOPHBIX 3aHATHI MPUMEpPaM.

cDOHI[ OLCHOYHLIX CPCACTB AUCHUIINIMHBI COCTOUT U3 CPCACTB TCKYLICTI'O KOHTPOJIA (CM.
CITUCOK JTa0OpaTOPHBIX padoT, 3a/1a4 U BOIPOCOB) U UTOTOBOM aTTeCTAIMM (3a4eTa, YK3aMeHa).

B kauecTBe OLCHOYHBIX CPCACTB, UCIOJB3YCMbIX IJIA TCKYLICTO KOHTPOJIA YyCIICBACMO-
CTH, TIPEIUIaraeTcsl MepeYeHb BOIPOCOB, KOTOPBIE POPa0ATHIBAIOTCS B MPOIIECCE OCBOCHHS KYp-


https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1
https://biblio-online.ru/book/CAA9AF22-E3BB-454A-BE5C-BB243EAAE72A
https://biblio-online.ru/book/CAA9AF22-E3BB-454A-BE5C-BB243EAAE72A
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

ca. JlaHHBII mepeyeHb OXBaTHIBAET BCE OCHOBHBIE pa3felibl Kypca, BKIIIoUas 3HaHMs, MMOIydae-
MBbI€ BO BpEMsI CaMOCTOSITeNIbHON paboTsl. KpoMe TOro, BaKHBIM 3JIEMEHTOM TEXHOJIOTHH SIBJIS-
€TCsl CaMOCTOSITENIbHOE PEIlIeHNEe CTYIGHTaMU U cAaya 3a/laHuid. DTO MOJTHOCTHIO MHAWBUAYab-
Hast (popma oOyueHusi. CTyI€HT paccKa3bIBae€T CBOE PELICHHE MPENOAaBaTei0, OTBEYAET Ha JI0-
MOJIHUTEJIbHBIE BOTIPOCHI.

8. Ilepeyenp MHGOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX MPH OCYLIECTBJICHUN
o0pa3oBaTeIbHOIO Mpolecca

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH.
— HMcnonb3oBanue 2JIEKTPOHHBIX IIPE3CHTALUN IPU MPOBEACHUN JEKIIUOHHBIX U ITPAKTH-
YECKUX 3aHIATHUM.

8.2 Ilepeyenb He0OX0AUMOT0 IPOrPAMMHOIO OOecIeYeHHusl.

1. Omnepanmonnas cucrema MS Windows.

2. WurerpupoBannoe oducHoe npuinoxenne MS Office.

3. TlporpammHOe obecnieueHHe ISl OpraHU3alny YIPaBIsieMOro KOJUIEKTUBHOTO U
Oe3omacHoro aoctyna B UHTepHeT.

8.3 llepeuenb He0OXOAUMBIX HHGOPMANUOHHBIX CIIPABOYHBIX CHCTEM

1. Dnexrponnas 6udnuoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

2. OnextpoHHas 6ubnuorexa Kyol'y
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=31eKTPOHHbIA

3. DnektpoHHast OuOnmoTeyHas cucrema «YHuBepcuterckas Oubimoreka ONLINE»
(http://www.biblioclub.ru)

4. CpaBouHo-tipaBoBas cucreMa «Kouncynbrant [Lrocy (http://www.consultant.ru)

5. OBC UsparensctBa «JIaHb» http://e.Janbook.com/ OO0 UsznaTenscTBo «JIaHB»

6. ObC «YHuBepcuTeTCcKas OnbInoTeKa OHIaiH» www.biblioclub.ru OOO «lupekT-Mennay

7. 9bC «BOOK.ru» htips://www.book.ru OOO «KuHoPyc menua»

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

Ilepeuens aoropopos IBC (3a neproj, COOTBETCTBYIONIHNI CPOKy mosydeHus: oopazosanust mo OOII)

YueOHblii HaunmeHoBaHMe JOKYMEHTA ¢ YKa3aHHEM PeKBHU3UTOB Cpok eiicTBUA JOKY-
roj MEHTa

2018/2019 | OBC UznarensctBa «Jlane» http://e.Janbook.com/ OOO M3aatenscTBO CO01.01.18 mo 31.12.18
«JIamb» Joroop Ne 99 ot 30 HOs1Opst 2017 T.
OBC «YHuBepcureTckas 0n0IroTeka oHnain»y www.biblioclub.ru C01.01.18 mo 31.12.18
000 «/Iupexr-Memua» Horosop Ne 0811/2017/3 ot 08 HostOpst 2017 1.
OBC «¥Opaiit» http://www.biblio-online.ru OOO DnekTpoHHOE H3/1a- C20.01.18 mo 19.01.19
tenbcTBO «FOpaiit» JloroBop Ne0811/2017/2 ot 08 HOs106pst 2017 1.
9BC «BOOK.ru» https://www.book.ru OOO «KuoPyc meaua» Joro- C09.01.18 mo 31.12.18
Bop Ne 61/223-@3 ot 09 sHBaps 2018 r.
9BbC «ZNANIUM.COM» www.znanium.com OOO «3HAHNYM» C01.01.18 mo 31.12.18

Jorosop Ne 1812/2017 ot 18 nexabpst 2017 r.

9. Marepua/jibHO-TeXHHYeCKasi 0a3a, HeoOXoAUMas VI OCyLecTBJIeHHs 00pa3oBa-
TeJILHOT0 NPOLECcCa M0 AUCHHUILINHE

MaTepI/IaJ'IBHO-TCXHI/IQCCKOC obOecrieueHue JUCIHUITIINHBI

Ne Bug padot
(MOyJIsT) ¥ OCHAIIEHHOCTH

JlexuMOHHAs ayIUTOPUS, OCHAIICHHAs IPE3CHTALMOHHON TEX-

1. | JlexnimoHHEIE 3aHATHA "
HUKOM (TTPOEKTOp, IKpaH, KOMMIBIOTEP/HOYTOYK) M COOTBET-
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http://www.elibrary.ru)/
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=Электронный
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

CTBYIOUIMM IporpaMMHbIM obecnieuenueM (I10), nocka
Ayn. 129, 131, 3016, 305, 307

JlaGoparopHble 3aHATHS

Jlaboparopusi, YKOMIUIEKTOBaHHAsT TEXHHYECKUMHU CPEIACTBAMHU
00y4eHHUsI — KOMIIBIOTEpAaMH C COOTBETCTBYIOIIUM HPOTPaMM-
HBIM o0ecriedeHrneM, MapkepHas focka. Aya. 101, 106, 106a

I'pynmnoBsle (MHAUBUY-
QJIbHBIE) KOHCYJIbTALUU

AynuTopusi, YKOMIUIEKTOBaHHAsT MapKEpPHOH JOCKOH M OcCHa-
IIICHHAs KOMIIbIoTepoM. Aya. 129

Tekymuii KOHTPOJIb, MPO-
MEXYyTOUYHasl aTTeCTalus

AynuTopusi, YKOMIUIEKTOBaHHAsT MapKEpPHOH JOCKOH M OcHa-
IIIEHHAs KoMIIploTepoM. Aya. 129

CamocrosTenpHas pa60Ta

Kabuner nns camocrosiTenbHON paboThl, OCHAILICHHBIH KOMIIb-
IOTEPHOM TEXHUKOM C BO3MOXHOCTBIO ITOJKJIIOUEHUS K CETH
«MHTEepHeT», NporpaMMoN IKpPaHHOrO yBEJIUYEHUs U obecre-
YEHHBIH  JOCTYIIOM B  DJJEKTPOHHYIO  HH()OPMAIMOHHO-
oOpa3oBaTenbHyl0 cpeny yHuBepcutera. 102-A W 4YUTaNbHBIHA
3a1

18




Mpuioxenne

MeTtoauyeckne yKka3aHusl 10 BHINOJHEHUIO JJA00PaTOPHBIX padoT

nmo aucuuiinge METOﬂI)I OHTI/IMI/I?DAHI/II/I "

Hacrosmue meroanueckue ykazaHusl MPEAHA3HAYEHBI [UI BBIIOJIHEHUS JIAOOPATOPHBIX U
CaMOCTOATENIbHBIX paboT 1o «MeToAbl ONTHMH3ANMW» U HANpabiIeHbl Ha (HOPMHUPOBAHME
obmenpodeccuoHaNbHBIX W TPO(EeCCHOHATBHBIX KOMIIETEHIMH CTYJIEHTOB. B MeTtoandeckux
YKa3aHUSX U3JI0KEHBI CCBUIKM HA OCHOBHBIE METO/1bl OTHOMEPHON 1 MHOITOMEPHOW ONTHUMH3ALUU.
[TpuBeneHs! puMepsbl, 33aHUs 11 CAMOCTOSTETIHLHOM PabOTHI.

B naGoparopHbix paboTax CTyAeHTY TpeOyeTcsl BBINONHATh 33JaHUs, BbIIAHHBIC
npenojasarenemM. Jlo Hayaia BBIIIOJHEHNS CTYAECHTY ClIEIy€eT IPOAHAIU3UPOBATh 3aaHNUE.

[Ipu mpoBeneHnu 1aOOPATOPHBIX PaOOT MPAKTUKYETCS MPUMEHEHHE KOJUICKTHUBHBIX H
TPYIIOBEIX GOPM pabOTHI, a TAK)KE UCTIOIB30BaHNE HHANBUIYAIBHBIX (DOPM C IIETIHIO TTOBBIIICHHS
OTBETCTBEHHOCTHU Ka)JIOTO CTYJICHTa 32 CAMOCTOSTENIbHOE BBIITOJHEHHE TIOJTHOrO 00beMa paboT.

JlabopaTopunasi pa6ora 1-4: Yucnennvie memoowt peuienusn 3a0ay 0OHOMEPHOU On-
mumu3sayuu.

B xone BbImonHeHus 1ab0paTopHON pabOThl CTYIEHT U3y4aeT METObl HYJIEBOTO MOPSI-
Ka; CTpaTeruu MOKUCKa MUHMMYMa; a TaKke pa3padaTbIiBaeT aJlfOPUTM MOUCKA; OLEHUBAET CXO-
JUMOCTH METOJ0B (MeToa mepebopa, METOJ JAMXOTOMHUH, METOJ 30JI0TOIO0 CEYCHHS, METO]
®ubonauuu, Mmeron PozeHOpoka, MeTon neOpMHUPYEMOTO MHOTOYTOJIBHHKA, METOJ| TSDKEJIOTO
mapuka) (cM. [1]- [2]). BeimonHsieT BeIgaHHOE TIpErno/iaBaTeneM HHANBUAYyaIbHOE 3a1anue 1 u 2.

3aodanue 1. Jlokazath cBOIiCTBa YHUMOAAIbHBIX QYHKIMH. VMcrionb3ys kinaccuyeckuil me-
TOJI, PEIIUTD 3a/1a4y HaXOKIEHUS FIKCTpeMyMa (PYHKIMH OHOTO (MHAMBHAYaTbHAs 3a1a4a 1.).

3aoanue 2. Hantucath ¥ OTIAANUTH NIPOrPaMMy YHCJICHHOTO PELIEHUS 33aJa4d HaXOXKIe-
HUSI MUHUMYMa (DYHKIIMHM OJJHOTO MEPEMEHHOT0, UCIOb3YsI METOJI TUXOTOMHMHU, METO/] 30JI0TOTO
ceueHus, Mmetos1 GuboHauyH.

UnpuBuayanbHas 3anada 1. Halitu munumym QyHKOMu ogHOro nepemenHoro f (x)

(0=0,2; £€=0,5) 3aoanue 1, 2).

I f(x)=x*-2x+3, [-2:8] 1. 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, [-3;7]

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(xX)=2x>+2x+7/2, [-3;7] 17. f(x)=3x> —x+4, [-4;6]

8. f(x)=x>—6x+12, [1;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, [-1,9] 20. f(x)=x>+6x+2, [-4:6]

19




JladopaTopnasi pa6ora 5-8: Yucnennovie memoowt 6e3ycnoenoii onmumuzauuu QyHK-
Uuu MHo2ux nepemenHnvix. Memoowt nepeozo nopsaoka.

B xone BhImoHeHUs 1a00paTopHON pabOTHI CTYICHT U3YYaeT METObI IIEPBOTO MOPSIKA;
CTpaTeruu NoucKa MUHMUMYMA; a TaKKe pa3padaThIBaeT aJiTOPUTM MOUCKA; OIIEHUBAET CXOAUMO-
CTH METOJIOB (METOJ IPaJMEHTHOr0 CITyCKa, METOJ HauCKopeiiero cmycka, meroa dieruepa-
Pusca, meron JlaBunona-®dneruepa-Ilaysmna) (cMm. [2]). BeimonHseT BbIaHHOE MpENiogaBaTeIieM
WHJIMBUAYAJIbHOE 3a1aHue 3 u 4.

3aoanue 3. Vicrionb3ysl KIIaCCUYECKHI METOJI, PEIIUTh 3a7a4y HaXOXKJICHUS KCTPEeMyMa

(GyHKIIMM MHOTHX IIEPEMEHHBIX (MHIMBUIyadbHas 3a/1a4a 2.)

3aoanue 4. Hanucatb U OTIAAUTh MPOTPAMMYy UYHCICHHOTO PEIICHUS 3aJladyd HaXOXjie-
HUST MUHUMYMa (DYHKIIMM MHOTHX IEPEMEHHBIX, UCIOJIb3ysl METOJ HAaHCKOpEH-
mero cnycka, meroa Herorona, meton Herotona-PaBcona m meron dneryepa-
Pugca.

UupuBnayanbHas 3a1a4a 2. Haiitn MUHHMYM QyHKIMH ABYX mepeMeHHBIX f (X, X,) B

(xl(o) , xéo)) (3a0anue 3, 4).

. F(x)=x +5x3 —x,x, + X, " F(x)=2x] +3x; —x, X, + x,,
x, =(=1,2;1) x, =(1;3)

5 F(x)=x] +4x7 — X, x, + x,, " F(x)=3x" +4x3 —2x, X, + x,,
x, =(3;1) x, =(2:1,5)

; F)=x7+7x; —x, %, + X, 3 F(X)=x7 +5x5 +x,%, + x,,
x, = (LI 1,1) x, =(1;1)

A F(x)=x] +8x; —x, X, + x,, 4 F(x)=x] +4x5 +x,x, + X,
x, =(1,5;0,1) x, =(3:1)

5 F(x)=2x] + x5 — X, X, + Xy, 5 F(x)=x] +6x; + X%, + X,
x, =(2:2) x, = (1,5 1,1)

¢ F(x)=3x" +x; —x, X, + X, 6 Fx)=x; +Tx5 +x,%, + X,
x, =(1,5;1,5) x, = (LI 1L1)

. F(X)=5x7 +x3 —x, %, + X, 7 F(x)=x +8x5 +x,x, + X,
x, = (1,5;1) x, =(1,5;0,5)

q F(X)=6x +x7 — X, %, + X, 8 FX)=2x7 + x5 +x, X, + X,
X =(2:1) X =(2:2)

9 F(x)=Tx] +x3 =X, X, + Xy, . F(x)=3x" + X2 +x,x, + X,
Xy = (1; 2) Xy = (1,5; 1,5)

0 F(x)=8x + x5 —x, X, + x,, -0 F(X)=5x" + x5 + x, %, + X,
x, =(2;2) x, = (1,5;1)
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JlabopatopHasi padora 9-12: Yucnennovie memoost 6e3ycno8Hou onmumuzayuu QyHK-
Uuu MHO2UX nepemennvix. Memoovl 6mopo2o nopsaoka.

B xone BeImoHeHs 1a00opaTopHO paboThl CTYACHT U3Y4aeT METOJIbI BTOPOTO MOPSIKA;
CTpaTeruu MoucKa MUHMUMYMA; a TaK)Ke pa3padaThiBaeT aJITOPUTM IOUCKA; OIIEHUBAET CXOAUMO-
ctu metozioB (Meton Hetotona, meron Hetorona-PaBcona, meron MapkBapna) (cm. [2]). Beimo:-
HSIET BBIJJAHHOE Mperno/jaBaTesieM HHIUBUAYaIbHOE 3a/1aHue 4.

Jlabopamopuasa pavoma 13—14: 3ad0auu nHeauHneitnozo npozpamMmuposanus.

B xoze BbinonHeHus 1abopaTopHOi pabOThI CTYACHT U3y4YaeT METOJ MHokuTenel Jla-
rpanxa, MeTo]| tpadubx QyHKIUI, MeTo1 6apbepHbIX (GYHKIIHIA, METOJ] MPOEKIIMU I'PAAUEHTA.

3aoanue 5. Vicnonb3ys MeTOJ MHOXKUTENEH Jlarpanika, pemnTh 3a1a4y HaX0XkK/IE€HUs YCIOBHOTO
MUHHMYMa (QYHKIIMH MHOTHX TIEPEMEHHBIX.
3aoanue 6. Hanucatb ¥ OTIaAUTh NPOrpaMMy UHCIEHHOI'O pEIICHHs 3aJaud HaXOXKACHUS
YCIIOBHOTO MHHUMyMa (YHKIIMM MHOTMX IE€PEMEHHBIX, HCIOJIb3YsS METOJ]
mrpadHbIX QYHKIUH.
WnauBuayanbHas 3aaaya 3. HaliTi ycioBHbBII MUHUMYM (YHKLIIMH MHOTHX IT€PEMEHHbIX
f(x;, x,) (3a0anue 5, 6).

2 2 2 2
. S =x +5x5 —x;x, + x, " () =2x; +3x5 —x,x, + X,
x +x,=1 x +2x, =1
5 F(x)=x] +4x5 —x,x, + X, . F(x)=3x +4x; —2x, X, + x,,
. 2x +x, =1 . x +x,=1
; F(x)=x +Tx3 —x, %, + x,, 3 F(xX)=x +5x2 + x,x, + X,
X+ x, =2 C2x, +3x, =1
2 2 2 2
A S =x; +8x5 —x;x, + X, ” f)=x +4x5 +x,x, + X,
2x, +3x, =1 X tx,=2
5 F(x)=2x] + x5 — X, X, + Xy, 5 F(x)=x] +6x; +x,%, + X,
. X +x,=3 . x; +3x, =1
2, 2 2 2
‘ f(x)=3x] +x5 —x;x, + X, 6 S =x; +7x5 +x,x, + X,
2x +x, =1 X +x,=1
2, 2 2 2
. S(xX)=5x] + x5 —x;x, + X, 7 fx)=x; +8x5 +x,x, +x,
x +x,=1 3x, +x,=2
2, 2 2, 2
q fx)=6x; +x5 —x,x, + x,, 8 f)=2x; + x5 +x,x, + xq,
2x, +3x, =1 X +x,=5
9 F(x)=Tx} +x3 = x, %, + Xy, 19 F(x)=3x" + X2 +x,x, + X,
' X +x,=2 . 2x, +x, =1
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0 F(x)=8x + x5 —x, X, + X, 0 F(X)=5x" + x5 + x, %, + X,

2
2x, +x, =3 x +x,=1
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Jlabopamopnasa padoma 15-16:3a0aua yeaouucieHHo20 TUHEHUHO20 NPOPAMMUPOBA-
Hus.

B xone BeImoaHEHMS J1abopaTOpHON pabOThI CTYIEHT M3y4aeT MOCTAHOBKY 3aJla4yHl I1eJI0-
YUCJIEHHOT0 JIMHeHoro nporpammuposanus (3LJIIT), meton BerBeit u rpanui pemenus 3LJIIT,
pelIeHre 3a1a4d KOMMHUBOSKEpa METOJI0OM BETBEU W rpanuil (cM. [2]), cTpareruu nomcka MUHU-
MyMa; a TaKXKe pa3pabaThiBaeT aJITOPUTM MOUCKA; OIICHUBAET CXOJIUMOCTH METOAO0B BhIMOmHSIET
BBIJIJAHHOE TIpenoaaBareseM 3aaanue (cm. [2], crp. 388-389, NeNel-12).

Jlabopamopnasa paboma 17: 3adauu 1uneitnozo npocpamMmuposanus 8 ycio6usax He-
onpeodenenHocmu.

B xone BeimonHeHus 1abopatopHOi pabOThI CTYACHT U3y4aeT MOCTAaHOBKY 3aJaul JIMHEH-
Horo mporpammupoBanus (3JIII) B ycnoBusx pucka UM HEOINPENEICHHOCTH, METOIbl PEIIeHUs
3JII1 B ycnoBusiX pucKa M HEONIPEAEIEHHOCTH (cM. [3]).

IMopsiioKk BBINOJHEHHUSI CAMOCTOSITEJILHOH PadOThI

Bo BpeMst mOAroTOBKH U BBIMOJTHEHUS CAMOCTOSITEIbHOM PaOOTHI CTYIEHT JOJIKEH:

1) U3y4uTh METOBI MATEMATHUYECKOTO MOJICTTUPOBAHUS;

2) B COOTBETCTBUH C BapHAHTOM, BBIJAHHBIM IPETO/IaBaTeNIeM, BHITIOJIHUTH 3aJJaHUE Ca-
MOCTOSITEIbHON palbOThI;

3) opopMUTH OTUET MO BHITIOJIHEHHOMY 33JIaHUI0 CAMOCTOSITEILHON pabOTHl M 3aIUTUTH
ero.

OTyeT 0 cAMOCTOATEILHOMH PadoTe JOIKEH COAEPKATh:

1) 3ananue;

2) oTnajka (2 uTepaluu) U HarucaHue (TEKCT) MPorpaMMbl YUCIIEHHOTO pelleHHs
3) pe3yJIbTaThl pelieHus 3a/1a4l YKa3aHHbBIM BbIILIE CIIOCOO0M;

4) aHanu3 NOJYYEHHBIX Pe3yIbTaTOB.




