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[Ipencenarens YMK dakynsrera KoBanenko A.B. i
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ITanomuukosa TatesiHa JIeoHHMIOBHA.

JIoKTOp megarornyeckux Hayk, KaHauaaT (U3MKO-MaTeMaTHYecKuX Hayk, npodeccop. Ilouer-
HBI pabOTHUK BhICIIErO npodeccruoHanbHOro oobpaszoanus P®. Jlupekrop nHctutyra QyHa-
MeHTalbHbIX HayK (MPH) ®T'BOY BO «KyoI'TY».

MapxkoB Butaimii Hukonaesuu.

Jokrop TexHuueckux Hayk. [Ipodeccop kadenpbl HHGOPMAITMOHHBIX CUCTEM U IIPOTPaAMMHUPO-
BaHUs MHCTUTYTa KOMIIBIOTEPHBIX cucTeM U HHpopmanmoHHoil Oe3omacHoctu (MKCulb)
OI'BOY BO «KyoI'TY».



[EJA U 3AIAYM YYEBHOM JACIATITAHBI

Henu u3ydeHus: QUCHUILTUHBI OMPEEICHBI TOCYIapCTBEHHBIM 00pa30BaTEe/IbHBIM CTaH-
JapTOM BhICIIEr0 oOpazoBaHusl U cooTHeceHbl ¢ oommmu 1enssmu OOIT BO no HampaieHuto
nonrotoBku «[Ipukimagnas MaTemaTrka U HHOOPMATHKA», B pAMKaX KOTOPOM MPENOIaeTCs A¥C-
LMILIMHA.

1.1 Heabr ocBOCHHS YU4eOHON AUCHUILTUHBI «METOAbl ONTUMHU3AIUNY SIBIIseTCs (hop-
MHUPOBAaHHE y CTYJCHTOB 3HAHUHN MO OCHOBaM TEOPHH ONTHUMU3AIMUA W 3HAHUH 00 OCHOBHBIX
MOAX0/IaX K MPAKTUYECKOMY PELICHHUIO ONTHUMHU3ALMOHHBIX 3a/1a4, YTO MO3BOJIUT PA3BUTh KOM-
METEHTHOCTH CIOCOOHOCTH MOHUMATh M MPUMEHATh B MCCIIEI0BATEIbCKONW U MPHUKIAJAHON aes-
TEJIbHOCTU COBPEMEHHBIM MaTeMaTHYECKHI anmapar, a Takke ClocoOHocTH paboThl ¢ nHpopma-
LUEeW U3 pa3IMYHbIX UICTOYHUKOB, BKIIFOYAsl CETEBBIE pecypchl ceTh VHTepHET, Ui pelieHus 3a-
nad 1mpoecCUOHATBHOM AESITeNbHOCTH B COCTaBE HAay4YHO-HCCIEAOBATEIbCKOTO U MPOU3BOI-
CTBEHHOI'O KOJIJIEKTUBA.

1.2. 3agaun quCHUILUIMHBI. B Xole M3yueHUs TUCHUIUIMHBI CTaBSATCS 3aJa4d HAy4UTh
CTYJEHTOB:

1) 3HaTh copepKaHue MPOTrPaMMbI Kypca, (POPMYITUPOBKH 3aja4, METOIbI HX HUCCIIeI0Ba-
HUS,

2) BBIOMPATH MOIXOAAIINE METOIBI TS PEIICHHS SKCTPEMAIbHBIX 337134,

3) yMeTh MPUMECHSTh Ha MPAKTHKE KOHKPETHBIC BBIYMCIMTEIBHBIC METOBI K aHAINU3Y W
PELICHUI0 ONTUMU3ALIMOHHBIX 337124,

4) u3y4aTh CaMOCTOSTEIILHO HAYYHYIO U YU€OHO-METOANYCCKYIO JIUTEpaTypy 1Mo npodu-
JI0 U3 Pa3IMYHBIX UCTOYHUKOB, BKJIIOUAsi CETEBbIE pecypchl cetu MHTepHer, 1 penie-
HUS TPOPECCUOHAIBHBIX M COLIMATIBHBIX 3a/1a4.

1.3. MecTo y4yedHoii TuCHUILIAHBI B cTPyKType OOII BO

JuctmmumHa «MeToapl ONTUMHU3AIMI» OTHOCUTCS K OTHOCUTCS K 0053aTeIbHOW YacTh
brnoka 1 «/{ucuunnussl (MoIysH)» y4eOHOro MiiaHa..

Jannas qucuuiivHa («MeToJpl ONTHMU3AIMK») TECHO CBSI3aHa ¢ JTUCHMIUIMHAMU MaTe-
MaTHYECKOI'0 U €CTECTBEHHOHAYYHOro IMKiIa: «Maremarnueckuil aHanusy», « Airedpa U aHasiu-
TUYECKasi FeOMETpUs», «HucaeHHble METOAb. 3HaHNUs, OJIYUYEHHbIE IPU OCBOCHUH JTUCLIUILIM-
Hbl «MeToabpl ONTUMHU3ALMNY, UCIIOIB3YIOTCS NPU M3YYEHUM AUCLUIUIMHBI «MaTtemaTtuyeckue
METOBI U MOJEJIM UCCIEA0BAHUs onepanuiny, « Teopus pucka U MOAEIUPOBAHUE PUCKOBBIX CH-
Tyauuit», «Teopust onTUManbHOro noprdens ueHHbIX OyMar». B coBOKymHOCTH M3y4yeHHE TOU
JUCLUTUTMHBI TOTOBUT 00y4YaeMbIX KaK K Pa3JIMYHbIM BUJAM MPAKTUYECKON IKOHOMHUYECKON Jie-
ATEJIBHOCTH, TAK U K HAYYHO-TEOPETHYECKON U UCCIEN0BATENBCKON 1EATEIBHOCTH.

1.4 TPEBOBAHUS K YPOBHIO OCBOEHUSA COIAEPXAHUA AUCLHU-
IIJIMHBI.

OIIK-2 CrnocobfeH HCHOJIB30BaTh W AJANTHPOBATH CyHIECTBYIOINME MaTeMaTHYeCKHe
METO/Ibl M CHCTeMbI MPOrpaAaMMHMPOBAHMSA IS Pa3padoTKU U pPeau3aluu ajaro-
PUTMOB pelnleHusi NPUKJIATHBIX 32124
3HaTh NOIIK-2.1 (40.001 A/02.5 3u.1) llenu u 3amayu MPOBOAMMBIX HCCIEAOBAHUNA H
pa3paboTOK, METOMIBI aJanTaIliy CYIIECTBYIOIIUX MAaTEMaTHYECKUX METOJOB M CH-
CTeM MPOTPAMMHPOBAHUS IJs pa3paOdOTKH U peaau3aliid aJITOPUTMOB PEIICHUs
MIPUKJIATHBIX 3a/1a4
NOIIK-2.2 (40.001 A/02.5 31.2) OTedyecTBEHHBIN U MEXTyHAPOAHBIH OMBIT B COOT-
BETCTBYIOIIIECH oOJractu HCCIICTOBAHUIA, METOIBI ajanra-
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IIUY CYIIECTBYIONIX MAaTEMaTHUYECKUX METOJIOB M CHCTEM MPOTPAMMHUPOBAHUS IS
pa3paboOTKU U pean3aliy aITOPUTMOB PEIICHUS PUKIATHBIX 33124
HOIIK-2.3 (40.001 A/02.5 31.4) MeToapl MpoBEACHUS SKCIIEPUMEHTOB U HaOIOIe-
HUl, 00001IeHNs U 00pabOTKM MH(POPMALIUU, METOJbl MCIOIb30BaHUS M aJarTa-
IIUY CYIIECTBYIOUIX MAaTEMAaTHUYECKUX METOJOB M CHCTEM MPOTPAMMHUPOBAHUS JIJIs
pa3paboTKU U pean3aliy aITOPUTMOB PEIICHUS IPUKIATHBIX 33124

HOIIK-2.6 (40.001 A/02.5 V.3) [IpuMeHSITh METOMBI MIPOBEICHUS IKCIIEPUMEHTOB,
UCIIOJIb30BATh U aJalTUPOBATh CYIIECTBYIOIINE MATEMAaTHYCCKHUE METO/bI  CHCTE-
MBI IPOTPAMMHPOBAHHUS IS pa3paOdOTKH M peai3alud alrOPUTMOB PEIICHHS TPH-
KJIJHBIX 33/1a4

HOIIK-2.9 (40.001 A/02.5 Tn.1) IIpoBeneHne SKCIEPUMEHTOB C MCIIOJb30BaHUEM
W ajanTtanuell CyIeCTBYIOIIMX MAaTeMAaTHYECKUX METOJOB B COOTBETCTBUU C yCTa-
HOBJICHHBIMH TTOJTHOMOYHUSIMU

NOIIK-2.11 (40.001 A/02.5 Ip.2 Ta.) [esATenbHOCTh, HANIpaBJIICHHAS HA PEUICHHE
3a/la4 aHAJTUTUYECKOT0 XapakTepa, MPeAnoiaraix BHIOOp 1 MHOI00Opa3ue akTy-
QJIHBIX CIIOCOOOB PELICHHS 3a]ad, MCIIOJIb30BAaHUE U AJalTHPOBAHHUE CYIIECTBYIO-
IIMX MaTEeMaTHUYECKUX METOJOB U CHCTEM IMPOrpaMMHUPOBAHUS ISl pa3paboTKu U
peali3anyy aJrOpPUTMOB PEIICHHMSI PUKIIATHBIX 33129

Cnoco0eH MpUMeHSITH 1 MOAUPUIIMPOBATH MAaTeMaTHYeCKHe MOJETH [JIsl pe-
HIeHMsI 3214 B 00J1aCTH NPO(PecCHOHATIBLHOM AeSITeJIbHOCTH
NOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3amayu MPOBOAMMBIX HCCICAOBAHUNA H
pa3pabOTOK, METOIbI MATEMATHYECKOTO MOJICTUPOBAHMS JIJI PEIICHUS 3a/1a4 B 00-
JIACTU TPO(PEeCCHOHATILHOMN ACSITENHHOCTH
NOIIK-3.2 (40.001 A/02.5 3u.1) llenu u 3amayu MPOBOAMMBIX HCCIEAOBAHUNA H
pa3paboTOK, METOJBI MATEMATHUYECKOTO MOJICTUPOBAHMS JIJIsl PEIICHHS 3a7a4 B 00-
JacTH NMPo(ecCUOHANBHON 1eATeIbHOCTH
NOIIK-3.3 (40.001 A/02.5 3H.2) OteuecTBEHHBIN U MEKIYHAPOIHBINA OIBIT B COOT-
BETCTBYIOIIECH 00JaCTH HCCIEI0BaHUN, METOABl MATEMATUYECKOTO MOJEIUPOBAHUS
JUTSI pellieHus 3a/1a4 B 00J1acTH TPOPECCHOHAIBHON e TEIHbHOCTH

NOIIK-3.5 (06.016 A/30.6 Y.1) AHanu3upoBaTh BXOJAHBIC JaHHBIC, CIIOCOOCH MPH-
MEHATh U MOAU(PUUIMPOBATh MAaTEMAaTUUYECKUE MOJIENHU JUIsl peleHus 3ajad B ooJia-
CTH NPOPECCUOHANBHON J1€ATEIbHOCTH

HOIIK-3.9 (40.001 A/02.5 Ta.1) [IpoBeneHue SKCIEPUMEHTOB C HUCIIOIH30BAHHEM
METOJIOB MaTE€MaTHYeCKOT0 MOJEIMPOBAHUS B COOTBETCTBUU C YCTAHOBJICHHBIMU
MTOJTHOMOYHUSMHU

NOIIK-3.10 (40.001 A/02.5 Tn.2) IIpoBenenue HaOMOICHUH U U3MEPEHUI, COCTaB-
JICHUE MX ONMCAaHUN u (HOPMYITHPOBKA BHIBOJIOB, C TPUMEHEHUEM MaTeMAaTHUECKUX
MOJenen

HNOIIK-3.11 (40.001 A/02.5 Hp.2 Tna.) JlesTenpbHOCTh, HANpaBiCHHAs HA PEIICHHE
3a/la4 aHATUTHYECKOT0 XapakTepa, MPeArnoIaraloimx BEIOOp 1 MHOr00Opaszue akTy-
QJIBHBIX CITOCOOOB pPEIICHHS 3a7ad Ha OCHOBE METOJIOB MAaTEeMAaTHYECKOTO MOICITH-
pOBaHHUS

Cnoco0eH OpHEHTHPOBATHLCS B COBPEMEHHBIX AJTOPUTMAX KOMIBIOTEPHOI Ma-
TeMaTHKH; 00J1aJ1aTh COCOOHOCTAMH K 3P PeKTHBHOMY NPUMEHEHHUIO M peaJiu-
3allMd MaTeMATHYECKH CJIOKHBIX AJITOPUTMOB

HIIK-3.1 (06.001 D/03.06 3H.3) MeToasl u cpeacTBa MPOSKTUPOBAHUS MTPOTPaMM-



HOTo 00ECTICUCHHS TTPH PEeaATH3AIMYA MAaTEeMaTHUECKU CIIOXKHBIX aITOPUTMOB
NIIK-3.2 (06.015 B/16.5 31.8) CoBpeMeHHBII 0T€UeCTBEHHBII 1 3apyOeKHBIH OMBIT
B pa3pabOTKe aJrOPUTMOB KOMITBIOTEPHON MaTEMaTUKH

NIIK-3.3 (40.001 A/02.5 3n.2) OTe4ecTBEHHBIN U MEXyHAPOIHBII OMBIT B pa3pa-
0O0TKE COBPEMEHHBIX AITOPUTMOB KOMITBIOTEPHOIH MaTeMaTUKU

Ymern UIIK-3.4
(06.001 D/03.06 ¥Y.1) Ucnonb30BaTh CYMIECTBYIONINE THIIOBLIC PEIICHUS U MA0II0-
HBI IPOCKTHPOBAHUS TIPOTPAMMHOI0 oOecriedeHUs dIPPEKTUBHO PEAU3YIOIINX Ma-
TEMATHYECKH CIIOXKHBIC aJITOPUTMBI

Baagers UIIK-3.8 (40.001 A/02.5 Tna.1) IlpoBeneHue 3KCIIEPUMEHTOB I10 OlleHKe 3 PeKTHB-
HOCTH peali3allii MaTEMAaTHYECKU CIOXKHBIX aJlTOPUTMOB

PesynbTaTsl 00yueHus 10 AUCHUIIMHE « MeToIbl ONTUMU3ALMUY IOCTUTAIOTCS B paMKax
OCYILIECTBJICHHS BCEX BUI0B KOHTAKTHOM U CaMOCTOSATEJIbHOM paboThl 00ydaromuXxcsi B COOTBET-
CTBUU C YTBEP)KJIECHHBIM yUE€OHBIM IIAHOM.

WMHauKaTopel JOCTUXKEHHUST KOMIIETEHIIMHM CUNTAIOTCA C(OPMHUPOBAHHBIMU MPHU JTOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3YJbTATOB 00YUEHHUS.

2. CTpyKTYypa M coiep:KaHue JUCIHUIIIHHbI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

O6m1ast Tpy10EMKOCTh TUCHHUILIMHBI cocTaBisieT 4 3a4.en. (144 yaca), ux pacnpenaeneHue
0 BHJIaM paloT MPeICTaBICHO B TAOIUILE.

Bun pabotst TpyaoeMKoCTh, 4acOB
6 cemecTp

KonrTakTHas padora, B TOM 4ncjIe: 68,3
AyautopHas padora: 64
3aHAmMUS IeKYUOHHO20 muna 32
J1a60pamopHble 3aHsIMusL 32
HNnas koHTaKkTHasA padora:
KonTpons camoctostensHol paboTsl (KCP) 4
[Tpomesxxytounas arrecranus (MKP) 0,3
CamocrositenbHas padora (CP): 40
Kypcosoii npoekT (KII), kypcoas padota (KP) -
CamornonroroBka (mpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO MaTepH- 10

ajia U Marepuasa yueOHUKOB U YUeOHBIX TTOCOOUH, MTOJrOTOBKA K Jia-
OOpaTOpPHBIM M TMPAKTHYECKUM 3aHITHSIM, KOJUIOKBHYMaM H T.1.)

BrinonHenne MHANBU Y ATBHBIX 3aaHUI 20
Pedepar -
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 10
KonTpoJb:
[ToxroToBKa M ciaya sK3ameHal 35,7
OO0uias Tpya0eMKOCTh | 4Yac. 144
B TOM 4YHCJIe KOHTAKTHAas padoTa 68,3
3a4. ef 4
Bua HTOroBOro KOHTpOJIst OK3aMeH

2.2 CTpyKTypa IMCOHUILIMHBI:

PaS,Z[GJIBI AUCHUIIIIMHBI, U3y4YaCMBIC B 6 CCMECTPC

! Mpu HanMuMM 3K3ameHa No AUCLMNANHE



Bce- | Ayoumopnuie 3anuamus | Bueayoumop-

No ro Hasn paboma
iy HaumeHnoBaHue pa3jesia, TeMbl Bee- | JI 1 1P | KCP Kon-
n ro CP TPOJib
1 Be3ycioBHasi 0fHOMEPHASA OII-
TUMU3ANHS
1. | ®opmynrpoBKa MaTEMaTUICCKOM 10 6 2 4 0 2 2

3amadyu ontuMmu3anuu. Knaccuue-
CKHE METOJIbI PEIICHUS 3a1a4 OJI-
HOMEPHOW ONTUMU3ALUU

2. | UucieHHbIe METOIbI PEIICHHMS 3a- 16 10 6 4 0 4 2
Jlady OJTHOMEPHOM ONTUMH3ALUHU
2 be3ycjioBHAasi MHOTOMepHast

ONTHMH3ALHSA

3. | Kitaccuaeckue MeTO bl peICHUS 8 2 2 0 0 4 2
3a1a4 MHOTOMEPHOI ONTUMH3aLIUH.

4. | Knaccugwukarus u 0030p METOI0B 8 2 2 0 0 0 4
0e3yCI0BHOW ONTHMHU3AINU

5. | UucneHnple METObI 6€3yCIIOBHOM 22 12 4 8 0 6 4

ONITUMHU3AIMH (PYHKIIUH MHOTUX
NepEMEHHBIX. MeTOo/ bl IEPBOTO
HOPSIKA.

6. | YucneHHble METOIbI O€3yCIOBHON 26 14 4 8 2 6 6
ONITUMHU3AIMH (PYHKIIUH MHOTHX
NepEMEHHBIX. MeTO/IbI BTOPOTO
HOPSIIKA.

3 HesmnHeiiHoe MporpaMMupoBa-
HHE

7. | Knaccudukanus 3agad HelnuHeHo- | 14 6 6 0 0 4 4
T'0 MPOrPaMMHUPOBAHHUSL.
8. | 3amaun TUHEHHOTO MTPOrPaMMHUPO- 18 8 4 4 0 6 4
BaHHMS

4 CneuuajbHble METOIbI ONTH-
MH3aIHH

9. | 3agaya 1ENOYHCICHHOTO JTMHEHHO- 14 6 2 4 0 4 4
T'0 IPOTPAMMHUPOBAHHSI
10| 3amaum auHelHOTO IporpaMMupo- | 15,7 8 2 4 2 4 3,7
BaHUS B YCIIOBHSIX HEOTIPE/ICIICHHO-
CTH.

11| IMpomeskyToUHas aTTECTALIHAS 0,3 0,3
(UKP)
Hroro: 144 | 68,3 | 32 | 32 4 40 35,7

[Tpumeuanue: JI — nexuu, JIP — naboparopusie 3anstusi, CPC — camocrositenpHast paboTa CTy-
JIEHTa

2.3.Coaep:xanue pa3ieioB TUCHUILINHBI

1 Be3yc/10BHAsI O/THOMEPHAsi ONTUMHU3ALUS
Tema 1. @opmynuposka mamemamuueckoit 3aoauu onmumuszayuu. Knaccuueckue
Memoobl peuteHus 3a0ay 00HOMEPHOI ONMUMUAYUU.



Teopema Mak-Jlopena. Knaccuyeckuii METOI HaXOXIEHUS dKCTpeMyMa (PyHKIIUHA OJTHO-

r0 IEpEMEHHOTr0. YHUMOoAanbHbIe (pyHKIMH. CBOMCTBa YHUMOAIBHBIX (DYHKINH.

Tema 2. Hucnennvie memoowvl peuieHus 3a0a4 00HOMEPHOU ONMUMUIAYUU.

MeTtonel HyneBoro nopsaka. Meron nepedopa. Meron nuxoroMuu. MeTos 30J10TOro ce-
yenus. Meron ®ubonayun. Meton PoszenOpoka. Meton nedhopMUpPyeMOTro MHOTOYTOJBHUKA.
Merton TsKenoro mapHka.

2 be3yc/I0BHAsi MHOTOMEPHAsi ONITUMHU3AIUS

Tema 1 Knaccuueckue memoouvl peuieHus 3a0ay MHO2OMEPHOU ONMUMUZAYUU.

Teopembl 0 HEOOXOAMMOM M JOCTaTOYHOM YCIIOBHH 3KcTpemyMa. Kiaccuueckuid anro-
put™. JlemMbl 0 HampaBiIeHHUX ciycka. Kiaccuueckuid MeTol HaXOKACHUS dKCTpemyMa (hyHK-
[IUU HECKOJBbKUX MEPEMEHHBIX.

Tema 2 Knaccugpuxauusn u 0630p memoooe 6€3ycioéHoii ORMuMu3ayuu.

Tema 3. Hucnennvie memoovl 6e3ycio6HOU ONMUMUIAUUN DYHKUUU MHOZUX hepe-
mennvix. Memoowt nepeozo nopaoka.

Merton rpagueHTHOro ciycka. Meron Hauckopeiiiero crnycka. Meron ®@neruepa-Pusca.
Meron laBunona-dueruepa-Ilayamia.

Tema 4. Hucnennvie memoosvt 0e3yclo6HON ONMUMUIAUUU PYHKUUU MHO2UX hepe-
mennwvix. Memoowt 6mopozo nopsaoka.

Meron Hetorona. Meron Hetorona-Pascona. Meron Mapksapa.

3 HeqmHeliHOe MpoOrpaMMupoOBaHue

Tema 1. Knaccugpuxayun 3a0au nenuneiinozo npozpammuposanus. Teopema Kyna-
Takkepa. Memoowsl noucka ycioeHoz2o IKcmpemyma.

Meron muoxuTeneit Jlarpanxa. Meron mrpadubsix ¢pyHkuuit. Metoa 6apbepHbIX (QyHK-
uuid. Meron npoeKuuy rpaiueHTa.

Tema 2. 3a0auu nuneiino20 npocpammupo8anus.

Cumruiekc Meto. TpaHCHOpTHBIE 3ajauu.

4 CneuuajibHble METOIbI ONTHUMH3AHH
Tema 1. 3a0aua yenouucnenHozo TUHENN020 RPOZPAMMUPOBAHUAL.

ITocTaHOBKM 3a/1a4M LIEIOYUCIEHHOTO JUHENHHOoro mporpammuposanus (3LJIIT). Metoast
pemenus 3LUJIII. Meron BerBeit u rpanun pemenus 3LJIIL. Pemenne 3amaum koMmMuBOsIKEpA
METOJIOM BETBEM U I'PaHULL.

Tema 2. 3a0auu n1uneiinozo npocpamMmuposanus 6 ycjio6uax HeonpeoeieHHocnu.

[TocranoBku 3amaun nuHeitHOro mporpammupoBanus (3JII1) B ycrmoBusix pucka u He-
onpeneneHHocTH. Metonb!l pemienus 3JII1 B ycnoBusx pucka n HeonpeneneHHoctu. 3JII1 u Teo-
pHs Urp.

2.3.1 3auATHA JeKIIHOHHOI0 THIIA

Haumeno- dopma TEKyIIEero
No BaHUE Conepxanue pazzena KOHTPOJISI
pasnena (no nedensaim cemecmpa)
1 | besycnos- Tema 1. ®opMyaupoBKa MaTEMaTHYECKON 1. KoHTpoJsibHBIE BO-
Hasi OJTHO- 3ama4yn onTuMu3anuu. Kiaccuaeckue MeToapl | MPOCH
MepHas on-




TAMU3AIUS | PEIIeHUs 3a7a4 OJHOMEPHON ONTUMU3ALNH
Tema 2. YnciieHHbIE METObI PEIICHUS 3a/1a4
OJTHOMEPHOM ONTUMHU3ALUU
besycnos- Tema 1. Kitaccuueckue metonbl pemienus 3a- | 1. KoHTpoiabsHbIE BO-
Has MHOTO- | a4 MHOTOMEpPHOM ONTUMU3AIINH. MIPOCHI
MepHas OIl-
p Tewma 2. Kitaccudukanus 1 0630p METOI0B
TUMU3AIHAA o
0€3yCIOBHOW OMTHUMH3AIHH
Tewma 3. YUncneHHble METOIBI O€3yCIIOBHOM
ONTUMU3ANNH (PYHKIIUU MHOTHX TIEPEMEH-
HBIX. MeTobI TepBOTO MOPsIJIKA.
Tema 4. UucneHHble METO/IbI O€3YyCIOBHON
ONTUMHU3AINU (PYHKIIUU MHOTHX MTEPEMEH-
HbIX. MeToABI BTOPOrO MOpPsIKA.
Henuueii- Tema 1. Kimtaccudukanus 3anau Henuueiitnoro | 1. KoHtponbHbIE BO-
HOE TIPO- MIPOrpaMMHUPOBAHUSI. IPOCHI
rpaMMHUPO- .
Tewma 2. 3agauu HETUHEWHOTO MMPOTPAMMHUPO-
BaHHE
BaHUS
4 | Cnenmanb- | Tema 1. 3amaua nenouncinennoro jguHeitHoro | 1. KoHTposibHBIE BO-
HbIE METO- MIPOTPaMMHUPOBAHUS MPOCHI
Il OIITH- .
Tewma 2. 3agaun TUHEHHOTO TPOrpaMMHUPOBa-
MU3aIA
1 HUS B YCJIOBUSIX HEOTIPEICICHHOCTH.

[IpakTuueckue 3aHsATHA, 3amuUTa JTaboparopHoit pabotsl (JIP), BeIMOIHEHNE KYypCOBOTO

npoekta (KII), kypcooit pabotsl (KP), pacuetno-rpaduueckoro 3aganus (PI'3), Hanucanue pe-
depara (P), acce (), kommokBuyM (K), TectupoBanue (T) — He npeycMOTpEHBI.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

CeMuHapckue 3aHATHS — HE PEYCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHUS

Ne ni/m Tembl 1200paTOPHBIX 3aHATHI Dopma Texymero KOHTPoIsI(110 Hee-
JIIM CeMecCTpa)
1 2 3
1. BeinonHeHne NpaKTHUECKUX 3aJaHUM
1 YuciieHHbIE METOMBI PELICHUS 3a1a4 OJ1- 2. OTyer Mo pe3ynbTaTaM HHAWBUIYallb-
HOMEPHOW ONTUMU3ALUN HOT'O 3a/IaHHUSL.
YucneHHble METOIbI O€3yCIOBHONW ONTH- 1.. BeinonHeHrne NpakTUYECKUX 3aJaHui
2 MU3aIUH QYHKIIMA MHOTHX MepeMEeHHBIX. | 2. OTYeT Mo pe3ysibTaTaM HHIMBUAYaJIb-
MeTobl IEPBOTO NOPSIJIKA. HOT'O 3aJIaHHSL.
YucneHHble METO/1bI 0€3yCIOBHOM ONTH- 1.. BelnosHeHne NpaKkTHYECKUX 3aJaHuN
3 MU3aIH QYHKIIMA MHOTHX TIEpeMEeHHBIX. | 2. OTYeT 1Mo pe3ysbTaTaM WHIWBUIYaJb-
MeTozabl BTOPOro MOPSIIAKA. HOTI'O 3aJIaHUsL.
o 1.. BeITloJTHEHHE MPAKTUYECKUX 3aJaHUu
4 3aa4y HEIMHEHHOrO IPOrpaMMHUPOBaHUS
2. Ortyer Mo pe3ysibTaTaM HHAWBUAYAIb-




HOI'o 3agaHusl.

3aa4a LEeJI0YUCIEHHOT O JIMHEHHOTO MPOo-
rpaMMHUPOBAHUS

1.. BeinonHeHne NpakTHUECKUX 3aJaHui
2. Ortder Mo pe3yibTaTaM WHAWBUAYAIb-
HOTO 33JlaHus.

3aauy JUHEHHOTO IPOrpaMMUPOBAHMUSI B
YCIIOBUSX HEONPEAETICHHOCTH.

1.. BolnosiHeHHE MPAKTUYECKUX 3aJaHUu
2. Otyer mo pesysibTaTaM HHIAWUBUIYab-

HOIro 3agaHusl.

3ammra naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcosoit
pabotsl (KP), pacuerno-rpaduueckoro 3amanus (PI'3), nanmucanue pedepara (P), acce (9), xon-
nokBuyM (K), rectupoBanue (T) — He TpeayCMOTPEHBI.

COJIEP)KAHUE JIABOPATOPHOM PABOTBI

Tema 1. Yucnennvie memoowl peuienus 3a0ay 00HOMEPHOU ORMUMUZAUUU.

[TocTaHoBKa 3a7jauu METOJIOB HYJIEBOI'O MOPSAKA; CTpAaTErus MOMCKAa MUHUMYMa; pa3pa-
00TKa alNropuTMOB; OLIEHKA CXOAMMOCTH METOAOB (MeToA rnepedopa, METOJ TUXOTOMHH, METO]
30J10TOT0 ceueHus, Meros dPubonayun, Meron PoszenbOpoka, meron nedopMHUpPYyEMOro MHOIO-
yroJbHUKA, METO/I TSDKEIJIOTO IIapHKa).

Tema 2. Hucnennvie memoowvl 6e3ycinoeHoil onmumuzayuu (QYHKYUU MHOZUX nepe-
mennvix. Memoowt nepeozo nopaoka.

ITocraHOBKa 3aaun METOJOB IIEPBOrO MOPSAAKA; CTpAaTETHs MOUCKAa MUHUMYMA; pas3pa-
00TKa alrOpUTMOB; OLIEHKA CXOAMMOCTH METOJIOB (METO IPAJUEHTHOIO CITyCKa, METO]I HAalCKO-
peiimero cnycka, meron ®@neruepa-Pusca, merox JlaBunona-dreryepa-Ilayasna).

Tema 3. Hucnennvie memoovl 6e3yCo6HOU ONMUMUZAUUU QYHKUUU MHOZUX nepe-
mennwvix. Memoowt mopozo nopsaoka.

ITocTanoBKa 3a7auM METOJOB BTOPOrO MOPSAAKA; CTpPATErHsl MOMCKAa MUHHMYMa; pa3pa-
0O0TKa aJrOpPUTMOB; OIlEHKAa CXOAUMOCTH MeToa0B (MeTon Herorona, meton Heiorona-PaBcona,
MeTos1 MapkBapa).

Tema 4. 3a0auu nenuneitnozo nPOPAMMUPOBAHUA.

Meron muoxuTeneit Jlarpanxa. Mero mrpadubsix ¢pyHkuuit. Metoa 6apbepHbIX (QyHK-
uuid. Metoa mpoeKuuy rpaJueHTa.

Tema 5. 3a0aua yenouucieHHO20 TUHETHO20 RPOZPAMMUPOBAHUSL.

[TocTanoBKH 3a/ayu LETOYUCIECHHOTO JIMHEWHOTro mporpammupoBanus (3LJIIT). Merox
BeTBel U rpanun pemenus 3LJII. Pemenne 3anqaun KOMMUBOSIKEpa METOJJOM BETBEW U I'PaHULL.

Tema 6. 3a0auu nuneitnozo npopammuposanus é yciouax HeonpedereHHoCmu.

IToctaHoBkM 3amaun JuHEHHOro mporpamMupoBanus (3JIII) B ycnoBusix pucka M He-
onpeaeneHHocTu. Metozpl pemenus 3J111 B ycnoBusx pucka U HEONPEAEIEHHOCTH.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
Kypcossie pabotsl (KP) — HE iperycMOTpEHBI.




24  llepeyeHb y4eOHO-METOIUYECKOT0 OOecredeHUs /I CAaMOCTOSITeIbHOW pado-
ThI 00y4Ya0UIerocst Mo JMCHUIJINHE

Lenbto caMOCTOSTENHHON pabOThI CTYACHTA SABJSIETCS YIayOJieHHe 3HAHHMH, TOTyYSHHBIX
B pe3yJibTaTe ayJUTOPHBIX 3aHATUN. BbipabaThiBaloTCA HABBIKM CaMOCTOSITENBHON padoThl. 3a-
KPETUISIOTCS ONBIT M 3HAHUS MOJIyYEHHBIE BO BPEMsI JJAOOPATOPHBIX 3aHITHH.

No Bun camocrositensHON [epeueHb y4eOHO-METOUUECKOTO O0CCIICUCHHS JUCIIATITHHBI
- paboTHI 10 BBIITOJTHEHUIO CAMOCTOSATEIHLHOM pabOTHI
MeTtoandeckue yKazaHus JJisl IIOATOTOBKH K JICKIIMOHHBIM M CEMHHAPCKUAM
[TpopaboTka u 3aHATHSM, YTBEPXKJICHHBIC Ha 3aceaHnuu Kadeaphl MPUKIaTHONH MaTeMAaTH-
MTOBTOPEHHE K# (paKkyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHI U MPUKIATHOW MAaTEMATHKH

aexuuonnoro Marepuana,|®I'bOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 .

1 |maTepuana yueOHOH u MeTtoaudeckne yKa3zaHUs 110 BBITOIHEHUIO CAMOCTOSATENBHOM paboTHl,
HAYYHOM IUTEPaTyphl, |yTBepXAEHHBIE Ha 3aceJaHny Kadeapsl NPUKIaIHOW MaTeMaTUKU (QaKyib-
IIOArOTOBKA K TeTa KOMITBIOTEPHBIX TEXHOJIOTUH U NpuKnagHoi Matematuku ®I'6OY BO
cemMuHapcKkuM 3aHATUAM  [«KyOI'Y», mpotokon Ne7 ot 18.04.2018 1.

Pexxum moctyna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
Metoandeckre yKa3aHus [0 BBIIOJHEHHIO 1a00PaTOPHBIX paboT, yTBEP-
JKICHHBIC Ha 3aCeaHuu KadeaAphl MPHUKIIATHON MAaTEeMaTUKHU (aKyJIbTeTa
KOMIIBIOTEPHBIX TEXHOJIOTUNA U mpukiaaHoi matematuku GI'bOY BO
«KyO6I'Y», mpotokon Ne7 ot 18.04.2018 r.

Pexxum goctyna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
MCTOI[I/I‘ICCKI/IG YKa3aHus 110 BBIIIOJITHCHUTO CaMOCTOSTEIIbHOMN pa6OTI>I,
YTBEPKJCHHBIC HA 3ace/laHuU KadeIpbl MIPUKIATHOW MaTEMaTHKH (aKyib-
TETa KOMIIBIOTEPHBIX TEXHOJIOTUH U npukiagHoil marematuku GI'BOY BO
«Ky6I'Y», mpotokon Ne7 ot 18.04.2018 1.

Pexxum goctyna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
MeTtoandeckre ykazaHust JJIsl IOATOTOBKH dcce, pedepaToB, KypCOBBIX
paboT, yTBepKJICHHbIEC Ha 3aceaHnH KadeaApbl IPUKIATHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHUH U MPUKJIAAHON MaTeMaTHKH
OI'bOY BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 .

Pesxxum nocryma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

IToaroroBka k
1ab0paTOPHBIM 3aHATUIM

IToaroToBka K pelieHuIo
3a/1a4 U TECTOB

4 |IToaroroBKa QOKJIAg0B

MeTtoandeckre yKazaHUs [0 BHIOJHEHUIO pacueTHO-TpaduiIecKuX 3aaa-
HUH, yTBEpKACHHbBIE HA 3aceJaHnu Kadeaphl MPUKIIaJHOH MaTeMaTHKU
(akynpTeTa KOMIBIOTEPHBIX TEXHOJIOTHH W MPUKJIAIHON MaTeMaTHKH

OI'bOY BO «KyoI'Y», nporokon Ne7 ot 18.04.2018 r.
[ToaroroBka K pelieHuo

5 |pacuerHo-rpadmuecknx |METOIMYECKIE yKa3aHHS MO BBITOTHCHHUIO CAMOCTOSTEIBHON PabOTEL,
3ananuii (PI'3) YTBEP)KICHHBIC Ha 3acelaHn KadeIpbl MIPUKIAJAHON MaTeMaTHKU (aKyiib-
TeTa KOMITbIOTEPHBIX TEXHOJIOTUH U MpHuKiagHoi Matematuku @I'bOY BO
«Ky6I'Y», nmporokon Ne7 ot 18.04.2018 r.

Pesxxum moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

MeToardeckre yKa3aHHs 110 BHIITOJHEHUIO CAMOCTOATEIbHONW PaboTHI,
YTBEPKJICHHBIC Ha 3acellaHuU KadeIpbl IPUKIIATHOW MaTEMATHKH (aKyiIh-
6 IToaroroBka K TEKyLIEMY |TeTa KOMITBIOTEPHBIX TEXHOJIOTHIA M TIPUKIIaaHON Matematiukn ®TBOY BO
KOHTPOJTIO «KyOI'Y», mpotoxon Ne7 ot 18.04.2018 r.

Pesxxum moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

VY4eOHO-MeToIMYeCKUe MaTepualibl Ui CaMOCTOSTEIbHONM pPabOThl OOydaroIIMXCs M3
Yrciia HHBAJIHJIOB M JIMII C OTPAaHHYEHHBIMHI BO3MOKHOCTSIMU 310poBhs (OB3) npenocraisiroTcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSM UX 3/JOPOBbS U BOCHIPUATHUS MH(DOpMAIIH:

J171st TUTT ¢ HApyIICHUSIMH 3PEHHSL:

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

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B (popme ayamodaiina,


https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
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— B IIeyaTHOM opMe Ha si3bike bpaitns.

JIist JIMI] ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JI1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIIA TIEpeYeHbh MOXET ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCS.

3.0bPA30BATEJIBHBIE TEXHOJIOI'MHU

C Touku 3peHMs IPUMEHSAEMBIX METOJIOB MCIIOJIBb3YIOTCS KaK TPaJULMOHHbIE MH(OpMa-
LIMOHHO-OOBSICHUTEIIbHBIC JIEKYUU, TAK U UHTEPAKTUBHAs I0Jja4ya Marepuajia ¢ MyJbTUMEAUI-
HOU cucteMoil. KomnbroTepHble TEXHOJIOIMH B JJAHHOM Cllyyae 00ecledMBalOT BO3MOKHOCTh
Pa3HOIIJIAHOBOIO OTOOpa)KE€HUs AITOPUTMOB U JIEMOHCTPALlMOHHOrO MaTtepuana. Takoe codera-
HUE II03BOJIET ONTHMAJIBbHO HCIIOJIB30BATH OTBEACHHOE BPEMsI M PAaCKpBIBAaTh JIOTUKY U COIEP-
JKaHUE JUCLUIUINHBL.

Jlekyuu npencTaBiIsAl0T cOO0H cucTeMaTuiyeckue 0030pbl TEOPUN ONTHUMU3ALUY C TOJa-
4yel MaTepualla B BUJE NPe3eHTalUH.

Jlabopamopnoe 3anamue 1103BOJSET HAYYUTh CTYJEHTA IIPUMEHATh TEOPETUUECKHUE 3HA-
HUS [IPH PEUICHUU M UCCIIEI0OBAaHUH KOHKPETHBIX 3a7ad. JlabopaTopHble 3aHATHS MPOBOIATCS B
KOMITBIOTEPHBIX KJlaccax, IPU 3TOM NpakTUKyeTcss paborta B rpymnmax. Iloxxox pasbopa KoH-
KPETHBIX CUTYalMH IIMPOKO HUCIIOIb3YETCS KaK MPEroAaBaTesieM, Tak U CTyI€HTaMH IIPH IIPOBe-
JICHUH aHaJIu3a pe3yJIbTaTOB CAMOCTOSTEIbHON pabOTHI.

OrneHka caMOCTOATENbHON pabOThl CTYJEHTOB MPOMCXOUT M0 CPEICTBAM OLEHKH MHJIU-
BUIyaJIbHBIX OTBETOB U JOIOJHEHHUI HA 3aHATUAX 10 PACCMOTPEHHBIM TEMAaTHKaAM.

3aHATHSA, IPOBOAMMBIE C HCNIOJIb30BAHUEM HHTEPAKTHBHBIX T€XHOJIOT Uil

KonuyecTBo yacoB
Ne HaumenoBanue pa3aesioB (TemM) BCero aya. HHTEPAKTHB-
4acoB HbI€ Yachl
1. Be3ycioBHasi oiHOMepHAasi ONTHMH3ALMSA 16 6
2. Be3ycji0BHasE MHOTOMepHasi ONTHMH3aLUs 24 10
3. HesmHeiiHOe IporpaMMHUpoOBaHue 12 4
4, CrnenmnajibHbIe METOABLI ONTHMHA3AIHH 12 4
Hmozo no oucuunnune: 64 24

A)IaHTI/IBHI)Ie o6pasoBaTenLHr,1e TEXHOJIOTUH, IPUMECHACMBIC IPU U3YUCHUHN JUCHUIIIIMHBI
— AJid JIMI € OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBbLA NPECAYCMOTPEHA OpraHu3alus KOH-
Cy.TII)TaHI/Iﬁ C UCITIOJIB30BaHHUEM SHGKTpOHHOﬁ IIOYTHI.

4. OueHo4yHble cpeACTBA /ISl TEKYlIero KOHTPOJIS yCIeBaeMOCTH, IIPOMEeKYTOYHOM

aTTecTAlMHU 10 UTOTaM OCBOCHMS AU CHUIIIHHBI

OneHouyHbIe CpeCTBa MpeAHA3HAUYEHbI JUIsl KOHTPOJS U OIEHKH 00pa30BaTENbHBIX J0-
CTHKEHHI 00yJaromuxcsi, OCBOMBIINX MPOrpaMMy yueOHOM AUCHUIITUHBI «MeTo/1bl ONTUMH3a-
AN

OneHouHbIEe CpeCTBa BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl JUIsl IPOBEACHHS TeKylIero
KOHTPOJIA B OpME MHIMBUIYabHBIX CAMOCTOSITENIbHBIX 33aJaHUIl ¥ MPOMEXKYTOYHOIi aTTe-
cTanuu B (hopMe BOIIPOCOB K IK3AMEHY.



OueHo4HbIE CPeACTBA Il HHBAIUIOB M JIUII C OTPAHUYECHHBIMUA BO3MOKHOCTSIMH 3/10PO-
Bbsl BBIOMPAIOTCS C YUYETOM MX MHIMBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpY HEOOXOIUMOCTH MHBAIMAAM U JIMIaM C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMH 3710pO-
BbsI IPEAOCTABIISETCS JOMOIHUTEIHHOE BPEMS JIJIsl TOATOTOBKH OTBETA HAa SK3aMEHE;

— IIpY MIPOBEICHUH MTPOIEAYPbI OLIEHUBAHUS PE3yIbTaTOB O0Y4YEHHsI HHBAINIOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/10POBBSI IIPEAYCMATPUBACTCS MCIOJIH30BAHUE TEXHUYECKUX
CPE/ICTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIUBHIYIEHBIMH OCOOCHHOCTSIMH.

— IIpY HEOOXOAUMOCTH ISl 00YUAIOMIUXCSI C OTPAaHHYECHHBIMH BO3MOYKHOCTSIMU 3/I0POBbS
¥ MHBAJIMJOB TPOLEAypa OLECHUBAHUS PE3yJIbTATOB O0YYEHHs IO TUCLHUILUIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oneHuBaHMS PE3yJIbTATOB OOYYEHHS] WHBAJIHIOB U JIMIl C OTPaHMYCHHBIMU
BO3MOKHOCTSIMH 37I0POBbSI 110 TUCHMIUIMHE (MOJYJIO) MPEayCMaTpUBAECT MPEAOCTaBICHHE HH-
dopmaru B hopmMax, aAanTHPOBAHHBIX K OTPAaHUYCHUSM HX 3/10pPOBbS U BOCHPUATHS HHPOPMa-
MU

Jlnst I ¢ HapyIIeHUSIMH 3PSHUS:

— B Ie4aTHOH (hopMe yBEITMUYSHHBIM MIPU(TOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

Jist U1 ¢ HapyIICHUSIMH CITyXa:

— B [TIeYaTHOU (opme,

— B pOopMe PIIEKTPOHHOTO TOKYMEHTA.

Jnst I ¢ HapyIIeHUSIME OTIOPHO-/IBUTAaTENIFHOTO aniapara:

— B miedaTHoi opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Yy-
YaIOMINXCS.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAIMI

HaumenoBanme OLICHOYHOT'O CPEACTBA

Ne Kox n nHanmenoBa-

wn HHe HEZHKATODA PesynbraTel 00y4ueHus Texymui KoH- IIpomexyTounas
TPOJIb aTTecTanus
HNOIIK-2.1 Pasgen 1 u 2 Bonpoc na skza-
(40.001 A/02.5 3n.1) Lenmn u 3amaun mnpoBo{ 3amanue 1, 3 UH- MeHe
JUMBIX HCCIICAOBAaHUNA U pa3pabOTOK, METOMb| TUBUAyaIbHASL 1-12

ajlanTanuy CyUISCTBYIOIUX MaTeMaTHueckuy 3ajaada 1, 2
METOJIOB U CHCTEM MPOTPAMMHPOBAHHUS IS
pa3paboTKu W peajn3aly ajJrOPUTMOB pelie
HUSI IPUKJIAIHBIX 33134
NOIIK-2.2
(40.001 A/02.5 3n.2) OTe4eCTBEHHBIN U MEX]
JIYHapO/IHBIH OTIBIT B COOTBETCTBYIOIIEH 001a
CTH HCCIIeIOBaHUN, METO/IbI aJIalTAllMHU CyIlleq
BaTh CYILECTBYIO- A ’ AL a1 L CYIL
CTBYIOIIX MaTeMaTHYECKHX METOIOB U CUCTEM
ye MaTeMaTnye-
MPOTrPaMMHUPOBAHUS /IS pa3paboTKK U peann
CKHE METOJIBI U

1 3al0uy  AJIrOPUTMOB  PCHICHUS TPUKIIAIHBIY
CHUCTEMBbI IpOorpam- 3a1a4

MHUPOBAHUA IJId NOIIK-2.3

a3paboTKH U pea-
pasp P (40.001 A/02.5 3m.4) MeTomsl MpOBEACHNUS
JIU3AIMH AITOPHT- M
JKCIIEPUMEHTOB U HAOJIIOIeHNH, 0000IIeHMS ¥
MOB PEIIEHHS TIPH-
00paboTku mHpOpPMAIMH, METOABI WCIOIB30
KJIaJHBIX 32139
BaHUS M aJalTalldd CYMISCTBYIOIIX MaTeMa
THYECKAX METOAOB M CHCTEM IPOTPaMMHUPO
BaHUsS IS Pa3pabOTKH W pEaM3al[dH aJro
PHUTMOB pEIlIeHNUsT IPUKIIAHBIX 3a/1a4
HOIIK-2.6
(40.001 A/02.5 VY.3) IlpuMmeHATH METOIb
MPOBE/ICHUS IKCIICPUMEHTOB, HCIIOJIH30BATh U
aJalTUPOBATh CYIICCTBYIOIIME MAaTEeMaTHYe

OIIK-2
Crioco0eH HCmoiib-
30BaTh M aIaNTHPO-
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CKHE METOJbl U CHCTEMBI POTrPaMMHUPOBAHHUS]
JUIsl pa3pabOTKH M peaju3aliii aJrOpPUTMOE
peLIeHus IPUKIIaHBIX 3a1a4

HOIIK-2.9

(40.001 A/02.5 Ta.1) IIpoBenenue 3KCHEPH;
MEHTOB C HCIIOJB30BaHHEM U aJanTaluei]
CYIIECTBYIOIMX MaTeMaTHYECKHX METOJOB E
COOTBETCTBHH C YCTaHOBJICHHBIMH IIOJHOMO
YHAMHA

NOIIK-2.11

(40.001 A/02.5 [p.2 Ta.) HeATenbHOCTH
HalpaBJICHHAsl Ha PEIICHHE 3a/1a4 aHAJUTHYCH
CKOTO XapakTepa, MpeAroJararoluux BeIO0p ¥
MHOT000pa3ue aKTyalbHBIX CIIOCOOOB pelile
HUS 3a/a4, UCIIOJIb30BAaHKUE U aJalTHPOBAHUE
CYLIECTBYIOIMX MaTEeMaTHYECKUX METOJOB ¥
CHUCTEM MPOTPaMMHUPOBAHUS AJis pa3pabOTKH ¥
peanuzaly aJrOpUTMOB PEIICHUS NPUKIAL
HBIX 33124

OIIK-3
CriocobeH npume-
HATh U MOAU(DHITH-
pOBaTh MaTeMaTH-
YECKUE MOJEIH IS

pelIeHus 3a1a49 B

obiacTu mpodec-

CHOHAJIBLHOU Jesl-
TEeIbHOCTH

NOIIK-3.1 (06.016 A/30.6 31.3)

Lenu n 3ana4n MpoBOJUMBIX MCCIEIOBAHUN Y
pa3paboTOK, METOBI MaTEMaTHIECKOTO MOJIE
JMPOBaHMS Ul pEIICHMS 3aJad B 00JacTy
npodeccrnoHaNBHOM AeATeTbHOCTH

HOIIK-3.2 (40.001 A/02.5 3u.1)

Llenu u 3a1aun NPOBOAUMBIX UCCIIEIOBAHUN Y
pa3paboTOK, METOIBI MATEMAaTHIECKOTO MOJIC
JMPOBAHMS JUIS PEIICHMS 3a1ad B OO0JACTH
po¢heCCUOHANBHOM JeSITeIPHOCTH

HOIIK-3.3 (40.001 A/02.5 3u.2)
OTedecTBEHHBI U MEXIYHAPOJHBIM ONBIT E
COOTBETCTBYIOIIEH OONACTH HCCIETOBaHUN
METOJIbl MaTeMaTUYECKOro MOJEIUPOBAHMUS
JUIA pemieHHs 3ajad B OOJNACTH Tpodeccro
HaJIbHOM JeSITEbHOCTHU

HOIIK-3.5 (06.016 A/30.6 V.1)
AHanmu3upoBaTh BXOJHBIE JTaHHBIE, CIOCOOEH
NPUMEHSITh ¥ MOAMGUIMPOBATH MaTeMaTH4e
CKHE MOJENHU JUIsi pellieHus 3ajad B o0JacTy
npodeccrnoHaNBHO NeaTeTbHOCTH

NOIIK-3.9 (40.001 A/02.5 Tn.1)

IIpoBeneHne HKCHEPUMEHTOB C HCIONB30BA-
HUEM METOJ0B MAaTeMaTU4YECKOI0 MOAEIUPO
BaHUSA B COOTBETCTBUU C YCTAHOBJICHHBIMY
[IOJIHOMOYHSIMU

NOIIK-3.10 (40.001 A/02.5 Tn.2)
[IpoBenenne HAOMIOACHUH W M3MEPEHHH, COj
CTaBJICHHE WX OMHCAHUH W (QOPMYIHPOBK3
BBIBOJIOB, C IIPUMEHEHUEM MaTEMAaTHYECKUX
Moenen

HOIIK-3.11 (40.001 A/02.5 [Ip.2 Tn.)

JesTenbHOCTh, HaNpaBJICHHAs HA PEIICHUG
3a]a4 aHAJIUTHYCCKOTO XapakTepa, MpeJIoia;
TalonIX BEIOOP M MHOTOOOpa3ue aKTyalbHBIX
CHOCOOO0B pelIeHHs 3a/1a4 Ha OCHOBE METO/IOK

MATEMATHICCKOTO MOJACIIMPOBAHUA

Pasnen 3

3amanue 5 Uumau-
BHIyaJbHAs 3a7a4a
3

Bonpoc ua sxza-
Mene
13-23
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IK-3

CmocobeH opueH-
THPOBATHCA B CO-
BPEMEHHBIX aJIr0-
pPHUTMax KOMIIBIO-
TEpHON MaTeMaTH-
KH; 00J1a1aTh CIO-
COOHOCTSIMH K (-
(beKTHBHOMY TIpH-
MEHEHHIO U peau-
3alliu MaTeMaTuye-
CKH CJIOKHBIX all-
TOPUTMOB

UIIK-3.1 (06.001 D/03.06 3n.3) Metonsl ¥
CpencTBa MPOSKTUPOBAHUS  MPOrPAMMHOI(
obecrieueHus] TPH pealn3alud MaTeMaTH4e
CKH CIIOKHBIX alTOPUTMOB

HIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHBIH
OTEUYECTBEHHBIH U 3apyOeKHBII OIBIT B pa3pa
60TKE aNropuTMOB KOMITBIOTEPHOH MaTeMaTH
K1

HIIK-3.3 (40.001 A/02.5 3n.2) OtedecTBeH-
HBIE U MEXKIYHAPOIHBINA OIBIT B pa3padOTK(
COBPEMEHHBIX aJITOPUTMOB KOMIIBIOTEPHON
MaTeMaTHKI

UIIK-3.4

(06.001 D/03.06 V.l1) Hcmonb3oBarh cyIie
CTBYIOIIIUE THIIOBBIC PCHICHUA U U_Ia6J'IOH])
TIPOEKTHPOBAHHUS TPOTPAMMHOTO 00€CTICUECHHS]
3 (EKTUBHO PEATU3YIONIMX MAaTeMaTHUECKH

Paznen 4
3ananue 6 Muau-
BHJyaJbHas 3a7a4ya

3

Bonpoc na s«k3a-
MeHe

24-29

CJIOKHBIC aJITOPUTMbL

UIIK-3.8 (40.001 A/02.5 Tn.1) IIpoBemeHusg
OKCIIEPUMEHTOB TI0 OlEHKe 3(deKTHBHOCTY
peanu3aly MaTeMaTHYeCKH CIIOKHBIX ajro
PHUTMOB
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TunoBble KOHTPOJIbHbIE 32/IaHUA WM UHbIE MATePUAJIbl, HEOOXOAUMbIE ISl OLleH-
KM 3HAHWI, YMEHUI, HABBIKOB U (WJIH) ONBITA JAeATeJbHOCTH, XaPAKTEPU3YIOIIUX ITANbI
(opMupoBaHUsA KOMIETEHUNH B MpoLiecce 0OCBOeHHsI 00Pa30BaTeILHOI MPOrpaMMbl

Hepeqeﬂb HHAUBUAYAJIBHBIX CAMOCTOATEIBbHBIX 3ajaHuH 1Js TEKYIIEro KOHTPOJIsI

3aoanue 1. JlokazaTb CBOICTBa YHMMOJANbHBIX (QYHKUUH. VCronb3ys KIIacCHUECKUH METO[,
pemnth 3anauy (MuauBuayanpHas 3a1ada 1) HaXOKICHUS IKCTpeMyMa (QyHKIIUU

OJIHOTO.
3adanue 2. Hanucats ¥ OTIAIUTh TPOrpaMMy YHCICHHOTO pernenus 3anaun (MuauBuayanpHas

3amava 1) HaXOKAEHHsS MUHMMyMa (YHKIIMH OJHOTO TEPEMEHHOIO, MCIOJb3Ys
METOJ JUXOTOMHH, METO/I 30JI0TOTr0 ceueHus, Mmetoa PuboHayyu.

3aoanue 3. Vcrionb3ysl KIIacCHUECKUA MeETOJ, peluTh 3amady (MuaumBuayanpHas 3amada 2)
HaXOXXJCHHUS IKCTpeMyMa (PYyHKIIMU MHOTUX [TEPEMEHHBIX.

3aoanue 4. Hanircath 1 OTJIAAWTh MPOTPAMMYy YHCIEHHOTO perieHus 3amaaun (MuauBuayanbpHas

3ajaya 2) HAXOXKJICHUS MHHUMyMa (DYHKIIMH MHOTHX TEPEMEHHBIX, HUCIIONIb3YsI
METOJ1 HauCKopeiimero cnycka, Mmeroa Herotona, meron HetoToHa-PaBcona u me-
ton ®Pneryepa-Pusca.

3aoanue 5. Vicnone3ys metoa MHOXHUTENCH Jlarpamka, pemmts 3aaauy (MuauBuayanibpHas 3a/1a-

4a 3) HaX0XJICHHUS YCIIOBHOTO MUHUMYMa ()YHKIIMA MHOTHX TTEPEMEHHBIX.
3aoanue 6. Hantrcath ¥ OTJIAAWTH TPOTPaMMy YHCIIEHHOTO perieHus 3aaaun (MuauBuayanbpHas

3ajia4a 3) HaXOXKCHUS YCIOBHOTO MHHHMyMa (DYHKIIMM MHOTHX TEPEMCHHBIX,
UCIIOJIB3YSl METOJ INTPAPHBIX (PYHKITHH.




UupuBuiyanbHas 3afada 1. Haiitu mMusuMyMm ¢yskium omsoro mepemennoro f(X)

(6=0,2; £=0,5)

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()=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)=x2+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, [-46]

WnnuBuayanbHas 3aaya 2. Haiitu MUHUMYM QYHKIIUY JBYX TEPEMEHHBIX f (Xl, XZ) B

0 0
(x, x)

f(X) =X +5X5 — X, X, + X,

f(X)=2X7 +3X5 — X X, + X,

1. 11.
Xo =(-1,2;1) Xy = (1 3)

) f(X) =X +4X5 — X Xy + Xy, N f(X)=3% +4X5 — 2% X, + Xy,
X, =(3;1) X, =(2;15)

N f(X)=XZ +TX5 — X Xy + Xy, N f(X)=XZ +5%X5 + X, X, + X,
X, = (11;,11) X, = (1 1)

. f(X) =X +8X5 — X X, + X, " f(X) =X +4X5 + X Xy + Xy,
X, = (1,5;0,1) X =(3;1)

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

N f(X)=3X7 + X5 — X X, + X, N f(X)= X2 +7X5 + X Xy + Xy,
X, = (1,5;1,5) X, = (11;,11)

, f(X)=5% + X5 — X, X, + X, . f(X) =X +8X5 + X X, + X,

Xy = (1,5;1)

X, =(15;0,5)
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f(X)=6X7 + X5 — X, X, + Xy,

F(X)= 2% + X2 + X Xy + X,

" x=(21) " x=22)

. F(X)=7X + X5 — X Xy + Xy, " f(X)=3XZ + X2 + X, X, + X,

%, =(12) X, =(15;15)
f(X)=8% + X5 — X X, + X, 20 f(X)=5% + X2 + X X, + Xy,
x,=(2;2) X, =(1,5;1)

WunuBuayanpHas 3a1a4a 3. Haiftu yclIOBHBI MUHUMYM (DYHKIIMA MHOTUX TTEPEMEHHBIX

(X, X;).

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

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

N f(X)= X2 +7X5 — X Xy + Xy, N f(X) = X2 +5X2 + X, X, + Xy,
X, + X, =2 2%, +3X, =1

. f(X)=Xx7 +8X5 — X X, + X, u f(X)= X7 +4X5 + X Xy + Xy,
2%, +3X, =1 X + Xy =2

. f(X)=2x2 + X5 — X, Xy + Xy, s f(X) = X2 +6X5 + X, X, + Xy,
X +X,=3 X +3X, =1

N f(X)=3% + X2 — X X, + X, " f(X)= X2 +T7X5 + X Xy + Xy,
2% + X, =1 X + X, =1

, f(X) =5X] + X5 — X, X, + X, . f(X) =X +8X2 + X, X, + X,
X, + X, =1 3X; + X, =2

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

N F(X)=Tx2 + X5 — X Xy + Xy, N f(X)=3%2 + X2 + X X, + X,
X + Xy =2 2% + X, =1

0 f(X) =8X7 + X5 — X X, + X, 20, f(X)=5X] + X5 + X, X, + X,
2% + X, =3 X + X, =1
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@oH]1 OLIEHOYHBIX CPEJICTB /LISl IPOBEICHUs IIPOMEKYTOUHOI aTTeCTALNH
[TPUMEPHBIV TEPEYEHL BOITPOCOB K 3AUYETY/DK3AMEHY

1. Onnomepnslii nouck. Teopema Mak-JlopeHa.

2. YuaumopanbHble GyHKIHH. CBONCTBa YHUMOJAIBHBIX (PYHKITUH.
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ok w

PUTM.

MeToa TUXOTOMHUH.

Merton ®uboHauum.

MeTo 30JI0TOr0 CEYEHHS.

Teopembl 0 HEOOXOIMMOM H JJOCTATOYHOM YCIIOBHH dKcTpemyMa. Kimaccuueckuit anro-

7. JlemMbl 0 HaIpaBJICHUSX cIiTycKa (0e3yCcIoBHAs ONTUMU3ALIMS).

8. I'paameHTHBIN METO/I.

9. OO6006mmennsIit MeTo HptoTOHA.

10. MeTtop TsKeIoro mapHka.

11. MetoJ conpsiKEHHBIX IPATUEHTOB.

12. Knaccudukamus u 0630p METOI0B 0€3yCIOBHON ONTUMH3AIUH.

13. Knaccudukarus 3a1a4 HeIMHEHHOTO porpaMMupoBanus. JIeMmsel 1 1 2 0 BOZMOKHBIX
HanpaBleHUsX (yCIOBHAs ONTUMU3ALINSA).

14. Teopema 1 0 HE0OX0IMMOM YCJIOBUU YCIIOBHOTO MUHUMYyMa.

15. Teopema ®apxkaria. Teopema 2 0 HEOOXOAUMOM YCIOBHH YCIOBHOTO MUHUMYMa.

16. IpaBuno MuOXHUTeNeH Jlarpamka JuIst 3a/1a4 ¢ OrpaHUYEHUSIMH THIIA PABEHCTBA.

17. IlpaBuno mHoxuTenen Jlarpanka ajs 3a7a4 ¢ OrpaHUYEHUSIMU TUIIA HEPABEHCTBA.

18. Beimykiibie pyHKITHH.

19. Teopema Kyna-Takkepa.

20. Teopust TBOMCTBEHHOCTH. Teopema TBOWCTBEHHOCTH. J|BOMCTBEHHBIC METO/IBI.

21. MeTo1 IpOeKITUi.

22. Metos BHYTPEHHUX U BHEIIHUX MITPAQHBIX (yHKIIHHA.

23. MeTo1 BO3MOKHBIX HAIpPaBJICHUH.

24. TTocTaHOBKY TPAaHCTIOPTHOM 3a7a4r. METOIbI peIIeHUs TPAHCIIOPTHOM 33 Ia4H.

25. TlocTaHOBKH 33724y IIEIOUYUCICHHOTO JTHHEHHOTO nporpammupoBanus (3LJIIT). Metosr
pemenus 3LJIIIL.

26. Meton BetBeil u rpanun pemenus 3LUJIIL.

27. Penienue 3a1a4u KOMMHBOSDKEpA METOJIOM BETBEH M TPaHMUII.

28. IloctanoBkM 3aj1aun JIuHEHOTO nporpammupoBanus 3JII1 B ycrioBusx pucka u Heomnpe-
nenenHoctd. Metosl pemenus 3JII1 B ycnoBusIX prcka U HEONPEIEIEHHOCTH.

29. 3JII1 u Teopust urp.

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs!

Orenka

Kpurepuu orieHMBaHus 110 IK3aMEHY

Beicokuii ypo-
BEHb «5»
(oTIMYHO)

OIICHKY «OTJIMYHO» 3aCly’)KWBAaeT CTYJCHT, OCBOMWBIIHMIA 3HAHUS, yMe-
HUS, KOMIIETCHIIMN U TEOPETUUYECKUI MaTepuan 0e3 mpoOesoB; BBIMOJ-
HUBIINKM Bce 3aJaHusl, PEIyCMOTPEHHbIE yUYeOHBIM TJIAHOM Ha BBICO-
KOM KAQYC€CTBCHHOM YPOBHC; IMPAKTUYCCKUE HABBIKU HpO(l)eCCI/IOHaJ'H)HO-
ro MPUMEHEHHSI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

Cpennuii ypo-
BEHBb «4»
(xoporti0)

OLICHKY «XOpOIIO» 3aCily’KMBA€T CTYIEHT, MPAKTUYECKU IIOJHOCTBIO
OCBOMBIIMM 3HAHMS, YMEHMS, KOMIIETEHIINA U TEOPETHYECKUI MaTepH-
al, ydeOHbIe 3aJ]aHHs HE OLECHEHbl MaKCHUMAaJbHBIM YHCIOM OaljoB, B
OCHOBHOM C()OpMHUPOBa MPAKTUUECKHE HABBIKHU.

[Toporosslii
YPOBEHb «3»
(ynoBierBopu-
TEJBHO)

OLICHKY «yAOBJIETBOPUTEIIBHO» 3aCIIyKUBAET CTYJEHT, YACTUYHO C IPO-
OenmaMi OCBOMBILWN 3HAHUS, YMEHMSI, KOMIETCHLIUN U TEOPETHUECKUN
MaTepHual, MHOTHE ydeOHble 3ajjaHus JUOO He BBINOIHWI, JUOO OHH
OLICHEHbI YHUCIOM O0ayuioB OJU3KMM K MHHHUMaJIbHOMY, HEKOTOpHIE
NPAaKTUYECKHE HaBBIKU He C(HOPMHUPOBAHBI.

MuHUMaTBHBIN
YPOBEHB «2»
(HeYTOBIETBO-
PHUTENIBHO)

OILICHKY «HEYJOBJIETBOPUTEIHHO» 3aCIIyKHBAET CTY/IEHT, HE OCBOMBILUN
3HAHUSA, YMEHUS, KOMIIETEHIIUN U TEOPETUYECKUIl MaTepuas, yueOHbIe
3aJ]aHUs HE BBIMTOJIHUI, TPAKTUUYECKHE HAaBBIKU HE CPOPMUPOBAHBI.
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5.YYEBHO-METOJHYECKOE N HH®OPMAIMOHHOE OBECIHEYEHHE
YYEBHOU JUCHUTIJINHBI

5.1 OcHoBHasl 1UTEpaTypa:
1. Ceunoma, Haranbss MuxaiinoBHa UuciaeHHbIE METOJbI PEIICHHS 3a7a4 OJHOMEPHOU 0e3-

ycnoBHoM ontumusanuu / CennoBa, Hatanps Muxaiinosna, Kanaiinuna, ['anuna Bennamu-
HoBHa; H. M. Ceunosa, I'. B. Kanaiinuna; M-Bo oGpa3oBanus u Hayku Poc. ®Denepanmu,
Ky6anckwuii roc. yH-T. - KpacHonap: [Kyb6anckuii rocynapcTBeHHbIi yHuBepcutet], 2012. -
37 c.

2. Jlerosa, T.A. Metoapl ontumu3anuu. [Ipaktuyeckuii kypc : yaeoHoe mocoowue / T.A. Jleto-
Ba, A.B. [lanTtenees. - M. : Jloroc, 2011. - 424 c. - (HoBas ynuBepcuterckas o6ubianoreka). -
ISBN  978-5-98704-540-4 ; To ke [DnektpoH-HBIA  pecypc]. -  URL:
https://biblioclub.ru/index.php?page=book_red&id=84995&sr=1 (10.02.2018).

3. Cyxapes, A. I'. MeTtonbl onTuMu3anuu [DIEKTPOHHBIN pecypc] : y4eOHUK U MPAKTHUKYM IS
OakanaBpuata u maructpatypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®egopos. - 3-¢ u3.,
ucrp. u gom. - M. : FOpaiit, 2017. - 367 c. - https://biblio-online.ru/book/FBDEFODD-58E4-
4241-BFEC-5A6E28E22FES5.

Jljig OCBOEHMS AMCUMILIMHBI MHBAJIUAMU U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsSl MMEIOTCSI M3JAaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«JIaup» u «tOpaiiry.

5.2 lonoiHuTeILHAS JIUTEPATYpPA:
1. Octposckuii, I'ennanuit MapkoBuu. Ontumuzanus TexHUYeckux cucrteM / OCTpOBCKHUH,

I'ennaaunit MapkoBuu, 3ustaunoB, Hanup HuzamoBuu, JlanteBa, Tarbsina BnanumuposHa;
I'. M. Octposckuii, H. H. 3usatnunos, T. B. JlanteBa. - Mocksa: KHOPVYC, 2012. - 422 c.:
wi. - bubnuorp.: c. 404-411. - ISBN 9785406010945.

2. 3acsanko, Onbra Brnagumuposna. HMccnenoBanue onepauuii: [npaktukym] / 3acaako, Omnbra
BnagumuposHa, Ycarukos, Cepreit BacunseBuy; O. B. 3acsaako, C. B. Ycarukos; M-Bo 06-
pasoBanus u Hayku Poc. @enepanuu, Kybanckuii roc. yH-T. - KpacHogap: [KyOaHckuii roc-
ynapcTtBeHHbI yHuBepcutet], 2014. - 194 c.: un. - bubmmorp.: c. 15-16.

3. 3aifueB, Muxaun I'puropbeBud. MeToabl ONTUMU3AINK YIIPABICHUS U MPUHATHUS PEILICHHIA:
pUMeEDBI, 3a1a4u, keiicel/ 3aities, Muxaun ['puropsesuy, C. E. Baproxun; M. I'. 3aiiues, C.
E. Baproxun; Poc. akaa. HapogHOTO X03-Ba U roc. ciyx0sl npu IIpesunente Poc. denepa-
. - [3-e u3a., ucnp. u goi.]. - M.: [leno, 2011. - 639 c.: un. - (YueOuuku [Ipe3unenTckoi
Axanemun). - ISBN 9785774904921.

4. Jamuurep, B. A. Undopmaruka u maremaruka. PemieHue ypaBHEHHH M ONTUMH3AIMS B
mathcad u maple [DnekTpoHHBIi pecypc] : y4eOHUK U MPaKTHUKYM JJIsi IPUKJIaJHOrO Oaka-
naspuata / B. A. Jlanunrep, C. [I. CUMOHXEHKOB. - 2-€¢ u3., ucnp. u jom. - M. : FOpaiit,
2018. - 161 c. - https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1.

5. Mertoabl onTUMH3ALUH [DIEKTPOHHBIA pecypc] : yaeOHHMK M MPaKTUKYM /s OakanaBpuara u

maructpatypsl / @. I1. BacunseB, M. M. [loramnos, b. A. bynak, JI. A. AprembeBa ; oz pen.
@. I1. Bacunbesa. - M. : IOpaiit, 2018. - 375 c. - https://biblio-online.ru/book/CAA9AF22-
E3BB-454A-BESC-BB243EAAET2A.


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
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5.3. llepuoguyeckue u3IaHus:
1. DBasel nanasix komnaauu «Mcr Beroy hitp://dlib.eastview.com
2. Dnexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UuTepHeT-pecypchl, B TOM 4YHCJ/ie COBpeMeHHbIe npodeccuoHaIbHbIE 0a3bl 1aH-
HBbIX M1 HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
DJ1eKTPOHHO-0u0IM0oTeuHbIe cucTeMbl (IBC):
DBC «FOPAUT» https://urait.ru/
ABC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
DBC «BOOK.rux» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

oL PE

5.5. IIpodeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypnansr uzgareascrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnanorexka (HIb) http://www.elibrary.ru/
[ToTHOTEKCTOBBIC apXMBBI BEIYIIHMX 3alaIHbIX HAYYHBIX KypHaIIOB Ha Poccuii-
ckoii mardopme Hayunsix xypHamoB HOMKOH http://archive.neicon.ru
7. HauuonanbHas »JeKTpoHHasi OuOIMOTeKa (IoCTyn K DJIEKTPOHHON OuOIHOTEeKe
auccepranuit Poccuiickoii rocynapcrsennoi oudiuoreku (PI'B) https://rusneb.ru/
8. Ilpesunentckas oubnauoreka um. b.H. Enprmna https://www.prlib.ru/
9. Dnekrponnas koutekust Okcdopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

ocouakrwnE

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlekropuym TB" http://www.lektorium.tv/

18. YHuBepcurerckast UH(POPMAaLIMOHHAS CUCTEMA POC-

CHA http://uisrussia.msu.ru

5.6 NudopmannoHHbie CIPABOYHbIE CHCTEMbI:
1. Koncynpranr [lmtoc - cipaBo4yHas mpaBoBasi cucTema (JI0CTyI 10 JIOKaJIbHOHU ce-
TH C KOMITbIOTEPOB OUOIHOTEKH )

5.7. Pecypchbl cBOOOAHOIO 10CTYMA:
1. AwmepukaHnckas nmareHTHas 0a3a qanHbix http://www.uspto.gov/patft/
2. Tlomuble TeKCTHI KaHAIACKUX AnccepTammii hitp://www.nlc-bnc.ca/thesescanada/
3. KwubepJlenunka (http://cyberleninka.ru/);
4. MuHHCTEPCTBO HAyKH U BBICIIET0 0Opa3oBanus Poccuii-
ckot depeparuu https://www.minobrnauki.gov.ru/;
5. ®enepanbubiii mopran "Poccuiickoe oopaszosanue” http://www.edu.ru/;
6. HWudopmanmonnas cucrema "EnnHoe 0OKHO J0CTyma K 00pa30BaTeIbHBIM Pecyp-
cam" http://window.edu.ru/;
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https://nano.nature.com/
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7. Enunas xoiuteknus udpoBeIX 00pa3oBaTebHBIX pecypcoB http://school-
collection.edu.ru/ .

8. ®denepanbHbI HEHTP UHPOPMALTMOHHO-00PA30BATEIBHBIX PECyp-
cos (http://fcior.edu.ru/);

9. IlIpoekt I'ocynapcTBEeHHOTO HHCTUTYTa pycckoro si3bika uMenn A.C. [lymkuaa
"O0pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopMaImoHHbIi moptan "Pycckuii si3p1k" http://gramota.ru/;

11. Cayx0a TeMaTHYECKUX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

12. Cnosapu u sumkiIone auu http://dic.academic.ru/;

13. O6pa3zoBarenpHblil mopTan "Yueda" http://www.ucheba.com/;

14. 3axonomnpoekT "O06 ob6pazoBanuu B Poccuiickoit @enepanuu’. Borpock! u oTBe-
ThI http://xn--273--84d1f.xn--plai/voprosy i_otvety

5.8. Co0cTBeHHBIE YJIEKTPOHHBIE 00pa30oBaTebHbIe H HH(POPMANIMOHHBIE Pecyp-
cbl KyoI'Y:

1. Cpena moaynpHOTO TUHaMHUYeckoro oOyuenus http://moodle.kubsu.ru

2. ba3za yueOHBIX MJIaHOB, y4eOHO-METOINYECKUX KOMIUJIEKCOB, MyOIUKALUN U KOH-
depenrmii http://mschool.kubsu.ru/

3. bubmnoreka nHOOpPMAITMOHHBIX PECYPCOB Kadeapbl HHPOPMAIIMOHHBIX 00pa30-
BaTeIbHBIX TexHoyorui http://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB gokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa3oBaTeNbHbBIC pecypchl Kadeapsl HHPOPMAITMOHHBIX CHUCTEM U
TexHojoruii B oopazoBanuu Kyol'Y u nayuno-meroanueckoro xxypHaina "LHIIKOJIBHBIE
I'OJbI" http://icdau.kubsu.ru/

5.9. lepeyensb pecypcoB HH(POPMALHOHHO-TeIeKOMMYHUKAIMOHHOH ceTn «HTep-

HeT», B TOM 4YHcJe COBpeMeHHbIe NMpodeccuoHa/IbHbIe 0a3bl JAHHBIX U HH(OPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBbI, HE00X0MMBbIE [JIs1 OCBOCHHS M CIHIIJIMHBI.

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

2. Tloptan oTkphITBIX AaHHBIX Poccuiickoit ®enepeparmu https://data.gov.ru

3. baza OTKpBITBIX [aHHBIX MUHHUCTEPCTBA TpyAda H COIHMAIBHOM 3ammThl PD
https://rosmintrud.ru/opendata

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

5. baza pannbix Beepoccuiickoro MHCTUTYTa HayqHOM M TexHMuyeckod uHpopmanuu (BU-
HUTU) PAH http://www?2.viniti.ru/

6. ba3bl naHHBIX B cdepe MHTEIEKTYadbHOH COOCTBEHHOCTH, BKJIIOYAsi MATEHTHbIE Oa3bl
JaHHBIX WWW.Iusnano.com

7. ba3bl TaHHBIX U aHATUTUYECKHUE MyOJUKAIMK «YHUBEpPCUTETCKast HH(POPMAIIMOHHAS CH-
crema POCCHSI» https://uisrussia.msu.ru/

8. Bukwumenus, cBoOOqHAs SHUUWKIONeAus. [InekrpoHHeid pecype]. — Wikipedia
http://ru.wikipedia.org

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

6. MeToaunuyecKkue YKazaHus 1J1s1 oﬁyqamnmxcsn 0 OCBOCHHMIO JUCHUIIJINHBI

VYdeOHast AEATENbHOCTh TPOXOTUT B COOTBETCTBHH C TpadUKoM yd4eOHOTO Ipolecca.
[Tporecc caMoCTOSATENbHON PabOTHl KOHTPOIUPYETCS BO BpeMsl ayJUTOPHBIX 3aHATHH M UHIH-
BUIyaJIbHBIX KOHCYJIbTalui. CamMmocTosiTeNbHas padoTa CTYICHTOB IPOBOAMTCS B (popme u3yde-
HUS OTJENIbHBIX TEOPETHUECKUX BOMPOCOB MO MpeIIaraeMoil TUTepaType M BBHIOJIHEHUU MPaK-
TUYECKUX 3aJIaHH 10 Pa300paHHBIM BO BPEMs Ay JUTOPHBIX 3aHATHI IPUMEpaM.

cDOHI[ OLCHOYHLIX CPCACTB AUCHUIINIMHBI COCTOUT U3 CPCACTB TCKYILICTI'O KOHTPOJIA (CM.
CITUCOK JTaOOpaTOPHBIX padoT, 3a/1a4 U BOIPOCOB) U UTOTOBOM aTTECTAIMH (3a4€Ta, YK3aMEHa).
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B kadecTBe OLIGHOUHBIX CPEJCTB, MCIOJIb3YEMBIX AJIS TEKYIIEro KOHTPOJIS yCIIEBAEMO-
CTH, MIpeJyIaraeTcsl MepeyeHb BOIPOCOB, KOTOPBIE MPOpadaThIBAIOTCS B MPOLIECCE OCBOCHUS KYp-
ca. /laHHbII nepeyeHb OXBAaThIBAET BCE OCHOBHBIE Pa3Jiesibl Kypca, BKJIIOUYasl 3HaHMs, M0Jydae-
MBbI€ BO BpEMsI CaMOCTOSITeNIbHON paboTsl. KpoMe TOro, BaKHBIM 3JIEMEHTOM TEXHOJIOTHH SIBIISI-
€TCsl CAMOCTOSITENIbHOE peIlleHNe CTYACHTaMM U cAaya 3afjaHuid. DTO MOJHOCThIO MHAUBHUYyallb-
Has Gopma oOyuyeHus. CTyIEHT pacCKa3blBacT CBOE PEIIECHHE MPENo aBaTeNio, OTBEYaeT Ha J0-
HOJIHUTENbHbIE BOIIPOCHI.

7. llepeyenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCMOJIb3YyeMbIX NPH OCYLIECTBIECHUHN
o0pa3oBaTeIbHOIO Mpolecca

7.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.
— HMcnonb3oBanue 2JIEKTPOHHBIX NIPE3CHTALUN PU MPOBEACHUN JEKIIUOHHBIX U ITPAKTH-
YECKHX 3aHIATHUM.

7.2 llepevyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecneYeHHusl.

1. Onepanuonnas cuctema MS Windows.

2. WurerpupoBannoe oducHoe npuinoxenne MS Office.

3. IlporpammHoe obecnieueHHe sl OpraHU3alnH YIPaBISEMOro KOJUIEKTUBHOTO U
Oe3omacHoro apoctyna B UHTepHeT.

7.3 IlepeuyeHb HEOOXOAMMBIX HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

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

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

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

4. CnpaBouHo-mipaBoBas cuctema «KoncynbranT [Inrocy» (http://www.consultant.ru)

5. 3BC UzpatenbctBa «Jlanp» http://e.lanbook.com/ OO0 UznarenscTBO «JIaHBY

6. ObC «YHuBepcuteTcKas 6nbmmnoTexa ormanm» www.biblioclub.ru OOO «lupekT-Mennay

7. 9BC «BOOK.ruy https://www.book.ru_ OO0 «KunoPyc menna

8. OBC «ZNANIUM.COM» www.znanium.com OO0 «3HAHUYM»

Iepeyens qorosopos IBC (3a nepro, COOTBETCTBYIONIHIA CPOKY MoJTyueHust oopasosanus 1o OOIT)

Y4eOHblii HaunmeHoBaHMe JOKYMEHTA ¢ YKa3aHHeM PeKBHU3UTOB Cpok feiicTBUA JOKY-
roj MEHTa

2018/2019 | OBC UsznarenscTBa «Jlanw» http://e.lanbook.com/ OO0 Uz narenscTBO C01.01.18 mo 31.12.18
«JIanb» Joroop Ne 99 ot 30 HOs1Opst 2017 .
OBC «YHuBepcuTeTckas 6ubioTexa onnainy Www.biblioclub.ru C01.01.18 mo 31.12.18
000 «/Iupexr-Memua» Horosop Ne 0811/2017/3 ot 08 HostOpst 2017 1.
DBC «IOpaiit» http://www.biblio-online.ru OO0 DnekTpoHHOE H3/1a- C20.01.18 mo 19.01.19
tenbcTBO «FOpaitt» JloroBop Ne0811/2017/2 ot 08 HOs16pst 2017 1.
BBC «BOOK.ru» https://www.book.ru OO0 «KuoPyc meaua» Jloro- C09.01.18m0 31.12.18
Bop Ne 61/223-D3 ot 09 stuBapst 2018 r.
3BC «ZNANIUM.COM» www.znanium.com OO0 «3HAHUYM» C01.01.18 no 31.12.18

Jorosop Ne 1812/2017 ot 18 nexabpst 2017 r.

8. MaTepuajbHO-TeXHHYeCcKas 0a3a, HeoOX0AMMAasi AJIsl OCYLeCTBJIeHHSI 00pa3oBa-
TeJILHOT0 NPOLEcCa MO AUCHHILINHE

MarepuanbHO-TeXHUYECKOE 00eCredeHNE JUCIIUILINHBI

Ne Bug padot
(MOyJIsT) ¥ OCHAIIIEHHOCTH
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1. | JleKuMOHHBIE 3aHATHS

JlexuvOHHAs ayIUTOPUS, OCHAIICHHAs IPE3CHTAMOHHOU TEX-
HUKOW (ITPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) M COOTBET-
CTBYIOIIMM IIporpaMMHbIM obecnieuenueM (I10), nocka

Ayn. 129, 131, 3016, 305, 307

2. | JlabopaTopHBbIe 3aHATHS

JlaGopaTopusi, yKOMIUIEKTOBaHHAs TEXHUYECKUMHU CPEICTBAMU
00y4eHHUsI — KOMIIBIOTEpPAaMH C COOTBETCTBYIOIIUM IPOTPaMM-
HBIM o0ecriedeHrneM, MapkepHas focka. Aya. 101, 106, 106a

I'pynmnoBsle (MHAUBUY-
QJIbHBIE) KOHCYJIbTALUU

AynuTopusi, YKOMIUIEKTOBaHHAsE MapKEpHOH JOCKOM M OcCHa-
IIICHHAs KOMIIbloTepoM. Aya. 129

Tekymuii KOHTPOJIb, MPO-
MEXYyTOYHasl aTTeCTallus

AynuTopusi, YKOMIUIEKTOBaHHAs MapKEepHOH JOCKOH M OCHa-
IIIEHHAs KoMIIploTepoM. Aya. 129

5. | CamocrosTrenbHas pabota

Kabuner nns camocrosiTenbHON paboThl, OCHAILCHHBIH KOMIIb-
IOTEPHOM TEXHUKOM C BO3MOXHOCTBIO ITOJKJIIOYEHUS K CETH
«MHTEepHeT», NpOorpaMMoN HKpPaHHOrO yBEIUYEHUs U obecre-
YEHHBIH  JOCTYIIOM B  DJJEKTPOHHYIO  HH(OPMAIMOHHO-
oOpa3oBaTenbHyto cpeny yHuBepcutera. 102-A W yuTanbHBIM
3a1
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Mpuioxenne

MeTtoauyeckne yKa3aHusi 0 BHINOJHEHUIO JJA00PaTOPHBIX padoT

mo AucHuIInge ' METOﬂI)I OHTI/IMI/IBAHHI/I "

Hacrosmme Meroauueckue yKa3aHus MpeIHa3HAYEHBI sl BBIMOIHEHUS JIAOOPATOPHBIX U
CaMOCTOATENIbHBIX paboT mo «MeToabl ONTHMHM3ANMW» U HANpabiIeHbl Ha (HPOPMHUPOBAHHE
obmenpodeccuoHaIbHbIX W TPO(ECCHOHATBHBIX KOMIIETEHIMH CTYJIEHTOB. B MeTtoandeckux
YKa3aHUSX U3JI0KEHBI CCBUIKM HA OCHOBHBIE METO/1bl OJTHOMEPHON 1 MHOTOMEPHOW ONTHUMH3ALUU.
[TpuBeneHs! IpuMepsbIl, 33AaHU 11 CAMOCTOSTEIIHLHOM PabOTHI.

B naGoparopHbix paboTax CTyAeHTY TpeOyeTcsl BBINONHATH 3aJaHus, BbIIAHHBIC
npenojasareneM. Jlo Hayaia BBIIOJHEHUS CTYACHTY ClEeIy€eT IPOAHAIU3UPOBATh 3aaHNE.

[Ipu npoBeneHnu nabOpaTOPHBIX PaOOT MPAKTUKYETCS MPUMEHEHUE KOJUJICKTHBHBIX H
TPYIIOBBHIX OPM pabOTHI, a TAK)KE UCTIOIB30BaHNE HHAUBUIYAIBHBIX (DOPM C IIETIHIO TTOBBIIICHHS
OTBETCTBEHHOCTHU Ka)JIOTO CTYJICHTAa 32 CAMOCTOSTENIbHOE BBIITOJHEHHUE TIOJTHOTO 00beMa padoT.

JlabopaTopuasi pa6ora 1-4: Yucnennvie memoowt peuieHusn 3a0ay 0OHOMEPHOU On-
mumusayuu.

B xoje BbINOIHEHMS JTaO0OPaTOPHOM pabOThI CTYIEHT U3y4aeT METOJIbI HYJICBOTO IOPS/I-
Ka; CTpaTeruy MOMCKa MUHUMYMa; a TaKKe pa3padaThIBacT aJiTOPUTM IOUCKA; OLEHUBACT CXO-
JUMOCTH METOJIOB (METOJ Tepedopa, METOJA JUXOTOMHH, METOJ 30JI0TOTO CEYCHHUsS, METOJ
®dubonayun, meron Po3eHOpoka, MeToa 1ehOPMHUPYEMOTO MHOTOYTOJbHHKA, METO TSDKEIIOTO
mrapuka) (cM. [1]- [2]). BeinosnHseT BbIIaHHOE MPEMoaaBaTe/ieM HHANBUAYIbHOE 3a1anue 1 u 2.

3aodanue 1. Jlokazath cBOiiCTBa yHUMOAAIbHBIX QYHKIMH. Vcnionb3ys kinaccuyeckuil me-
TOJI, PEIIUTh 33/1a4y HAXOXKICHHUS IKCTpeMyMa (QYHKIIMU OJHOTO (MHAMBUIyaibHas 3a/a4a 1.).

3aoanue 2. HanucaTh ¥ OTIQAUTH MPOTPAMMy YHCICHHOTO PEIICHHS 33a7aud HaXOXKIe-
HUS MUHUMYyMa (YHKIIMH OJTHOTO TIEPEMEHHOT0, UCIIONb3Ysl METO AUXOTOMHH, METO 30JI0TOTO
ceueHus, Meton Pubonayyu.

WnnuBuayanbHas 3amadya 1. Haittu MunuMyMm (yHKIHH OZHOTO TMEPEMEHHOTO 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*+2, [-3;7]

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

6. f(X)=x2+4x+5, [-4;6] 16. f(x)=2x*+2x+5/2, [-3,7]
7. f(x)=2x3+2x+7/2, [-37] 17. £(X)=3x? —x+4, [-4;6]

8. f(x)=x>—-6x+12, [111] 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]
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JladopaTopnasi pa6ora 5-8. Yucnennvie memoowt 6e3ycnoenoii onmumuzauuu QyHK-
Uuu MHO2uUX nepemennvix. Memoowt nepeozo nopsaoka.

B xone BhImonHeHus 1ab0paTopHON PadOThI CTYIEHT U3yYaeT METObI IEPBOTO MOPSIKA,
CTpaTeruu MoucKa MUHMUMYMa; a TaKXKe pa3padaThIBaeT aJITOPUTM MOUCKA; OIIEHUBAET CXOAUMO-
CTH METOJIOB (METOJ IPaJMEHTHOrO CITyCKa, METOJI HauCKOpeHmiero ciycka, merog dmneruepa-
Pusca, meron JlaBumona-daeruepa-Ilaysmna) (cm. [2]). Beimoanser BelIaHHOE MPEMOgaBaTEICM
WHJIMBUAYAJIbHOE 3a1aHue 3 U 4.

3aoanue 3. Vicnionb3ys KIACCHUECKHUM METOJI, PELIUTh 3a7auy HaXOXKJIEHUS IKCTpeMyMma

GYHKIIMM MHOTHX NIEpEMEHHBIX (MHAMBUyallbHAs 3aj1a4a 2.)

3aoanue 4. Hanucath U OTJIaJUTh NPOTPaMMy UMCIIEHHOTO PELICHUs 3aJauyd HaXOXK[e-
HUST MUHUMYMa (DYHKLIMH MHOTUX IMEPEMEHHBIX, HCIIOJIb3YSl METOJl HaHCKOpEeii-
mero cnycka, meroa Herorona, meton Herotona-PaBcona m meron dneryepa-
Pusca.

Unausuayanshas 3anada 2. Haiitn Muanmym Gyrkuun asyx nepemennsix f (X, X,) B

(Xl(o), X§0)) (3aoanue 3, 4).

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

X =(-1,2;1) % =(1;3)

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

X%, =(31) X%, =(2;15)

5 f(X) =X +7X5 — X Xy + Xy, i f(X)=X{ +5X5 + X X, + Xy,

%o =(1111) X%, =(L1)

. f(X)=XxZ +8X5 — X, X, + X, y f(X)= X7 +4X5 + X Xy + Xy,

%, =(15;01) % =(3,2)

. f(X)=2%" + X5 — X Xy + Xy, 5 f(X) =X +6X5 +X X, + X,

x,=(2;2) X, =(15;11)

A f(X)=3X] + X5 — X X, + X, " f(X) =X+ 7X5 + X Xy + Xy,

X, =(15;15) X =(1L11)

, f(X) =5X] + X5 — X, X, + X, . f(X) =X +8X2 + X, X, + X,

X, =(15,1) " X, =(15;0,5)

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

% =(21) % =(22)

. f(X)=TX + X5 — X Xy + Xy, " f(X)=3% + X5 + X X, + X,

%, =(12) " X, =(15;15)

o f(X) =8X] + X5 — X, X, + X, 2 f(X)=5X] + X5 + X, X, + X,
X, =(2;2) X, = (1,5;1)
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JlabopatopHasi padora 9-12: Yucnennovie memoost 6e3ycno8Hol onmumuzayuu QyHK-
Uuu MHO2UX nepemennvix. Memoovl 6mopo2o nopsaoka.

B xo71¢ BBINOIHEHHUS TA00OPATOPHOM pabOThI CTYACHT U3y4aeT METOJIbI BTOPOTO MOPSI/IKA,
CTpaTeruy MOMCKAa MUHMMYMa; a TaK)Ke pa3padaThiBaeT aJIfOPUTM MOKCKA; OLEHHUBACT CXOAMMO-
ctu MetoioB (MeToa Herotona, meron HetoTtoHa-PaBcona, Mmeton Mapksapaa) (cum. [2]). Beimo-
HSET BBIJIAHHOE TIPENoIaBaTesieM HHINBH Iy IbHOE 3a1aHue 4.

Jlabopamopuasa pavoma 13-14: 3adauu neauneitnozo npozpammuposanu.

B xoze BbinonHeHus 1abopaTopHOi pabOThI CTYACHT U3y4YaeT METoJ MHokuTenel Jla-
rpanxa, MeToJ tpadHbXx GyHKIUH, MeTo1 OaphepHBIX (GYHKIIH, METOJ] MPOEKIIUU I'PAJAUEHTA.

3aodanue 5. Vicnionb3ys MeTo MHOXKuUTeNeH Jlarpanika, pemuTh 3a1a4y HaX0Xk/IE€HHs YCIOBHOTO
MUHHMYyMa (DYHKIIMH MHOTHX TIEPEMEHHBIX.
3aodanue 6. Hanmcath M OTIIAOUTH NPOTPAMMY YHUCIEHHOTO DPELICHHS 3a/a4d HaXOXKICHHS
YCIOBHOTO MHHHMYyMa (YHKIMM MHOTHUX II€PEMEHHBIX, HCIOIb3ysS METO]
mrpadHbIX QYHKIUH.
WunmBunyanpHas 3a1ada 3. HaiiTi ycrnoBHBI MUHUMYM (DYHKIIMM MHOTHX MEPEMEHHBIX
f (X(, X,) (3a0anue5, 6).

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

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

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

. f(X)= X2 +8XZ — X, X, + X, y f(X) = X2 +4%X5 + X Xy + Xy,
2%, +3X, =1 X +X, =2

. f(X)=2%" + X5 — X Xy + Xy, 5 f(X) =X +6X5 +X X, + X,
X, + X, =3 X +3X, =1

; f(X)=3%2 + X2 — X X, + X, ” f(X)= X2 +7X5 + X Xy + Xy,
2% + X, =1 X + X, =1

, f(X)=5% + X2 — X X, + X, . f(X)=X2 +8X2 + X, X, + X,
X + X, =1 3X, + X, =2

: f(X)=6% + X5 — X, X, + X, 5 f(X)=2XZ2 + X5 + X Xy + Xy,
2%, +3X, =1 X +X, =5

. F(X)=TX2 + X5 — X Xy + Xy, " f(X)=3% + X2 + X, X, + X,
X + X, =2 2% + X, =1
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0 f(X) =8X] + X5 — X, X, + X, 20 f(X)=5X] + X5 + X, X, + X,
2% + X, =3 X + X, =1
Jlabopamopnaa paboma 15-16:3a0aua yenouucneHHozo 1UHENHO20 NPOZPAMMUPOBA-
HuA.

B xone BhITIONHEHHS 1a00PAaTOPHOI PadOTHI CTYNIEHT MU3y4aeT MOCTAaHOBKY 3a/laud IEJI0-
YUCJIEHHOTO0 JIMHEeHoro nporpammupoBanus (3LJIIT), meton BerBeit u rpanuly pemenus 3LJIII,
pelieHre 3a1a4d KOMMHBOSDKEpa METOZIOM BeTBeH U TpaHuil (cM. [2]), cTpareruu moucka MUHH-
MyMa; a TaKKe pa3pabaThiBaeT aJiTOPUTM MOUCKA; OIICHUBAET CXOJIMMOCTH METOAO0B BhIMOHSIET
BBIJIAaHHOE TpernoaaBaresieM 3amaanue (cm. [2], crp. 388-389, NoNel-12).

Jlabopamopnaa paboma 17: 3adauu nuneitnozo npozpammupoeanus 8 ycio6usax He-
onpeodenenHocmu.

B xo1e BBINOIHEHMS 1a00PaTOPHOM paboOThl CTYEHT U3yYaeT IMOCTAHOBKY 3aj1aui JINHEM-
Horo nporpammupoBanus (3JII1) B ycIOBUSIX pUCKAa W HEONPEICIEHHOCTH, METOIBI PEIICHUS
3JII1 B ycioBusX pricka U HeomnpeaeaenHocTr (cM. [3]).

IMopsiiok BBINOJHEHHUSI CAMOCTOSITEILHOM PadOThI

Bo BpeMst moAroTOBKH U BBIMOJTHEHUS CAMOCTOSITEIbHOM PaOOTHI CTYIEHT JOJIKEH:

1) U3y4nuTh METOBI MATEMATHUYECKOTO MOJICTTUPOBAHUS;

2) B COOTBETCTBHH C BapHaHTOM, BBIJAHHBIM IIPEIOIaBATE/IEM, BBIMOJIHUTE 3aaHUE Ca-
MOCTOSITEIbHON pabOThI;

3) opopMUTH OTUET MO BHITIOJIHEHHOMY 33JIaHUIO0 CAMOCTOSTEILHON padOTHl U 3aIUTUTH
ero.

OTy4er O CAMOCTOATEILHOMH padoTe JOIKEH COAEPKAThH:

1) 3ananue;

2) omnajka (2 uTepalyn) U HarMcaHue (TeKCT) MPOrpaMMbl YHCIICHHOTO PEIICHHUS
3) pe3ynbTaThl PEIICHHUs 3a]a4H YKa3aHHBIM BBIIIE CIIOCOOOM;

4) aHanu3 NOJYYEHHBIX PE3yIbTAaTOB.




