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[EJA U 3AIAYM YYEBHOM JACIATITAHBI

Henu u3ydeHus: QUCHUILTUHBI OMPEEICHBI TOCYIapCTBEHHBIM 00pa30BaTEe/IbHBIM CTaH-
JapTOM BhICIIEr0 oOpazoBaHus U cooTHeceHbl ¢ oommmu 1einssmu OOIT BO no HampaBieHuto
nonrotoBku «[Ipukmannas MaTemaTrka U HHOOPMATHKA», B pAMKaX KOTOPOM MPENOIaeTCs JA¥C-
LMILIMHA.

1.1 Heabr ocBOCHHS YU4eOHON AUCHUILTUHBI «METOAbl ONTUMHU3AIUNY SIBIIseTCs (hop-
MHUPOBaHHE y CTYJCHTOB 3HAHUU MO OCHOBAM TEOPUHU ONTHMHU3AIMHU W 3HAHUH 00 OCHOBHBIX
MOAX0/IaX K MPAKTUYECKOMY PELICHHUIO ONTHUMHU3ALMOHHBIX 33/1a4, YTO MO3BOJIUT PA3BUTh KOM-
METEHTHOCTH CIOCOOHOCTH MOHUMATh M MPUMEHATh B MCCIIEI0BATEIbCKONW U MPHUKIAJAHON aes-
TEJIbHOCTU COBPEMEHHBIM MaTeMaTHYECKHI anmapar, a Takke clocoOHOCTH paboThl ¢ nH(popma-
LUEeN U3 pa3IMuYHbIX UCTOYHUKOB, BKIIFOYAsl CETEBbIE pecypchl ceTh VIHTepHET, Ui pelieHus 3a-
nad 1mpoecCUOHATBHOM AESITeNbHOCTH B COCTaBE HAay4YHO-HCCIEAOBATEIbCKOTO U MPOU3BOI-
CTBEHHOI'O KOJIJIEKTUBA.

1.2. 3agaun qUCHUILUIMHBI. B Xo/e M3yueHUs MUCHUIUIMHBI CTaBATCS 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
PELICHUIO0 ONTUMU3AIIMOHHBIX 337124,

4) u3y4aTh CaAMOCTOSTEILHO HAYYHYIO U Y4€OHO-METOJANYCCKYIO JIUTepaTypy mo npodu-
JI0 U3 Pa3IMYHBIX UCTOYHUKOB, BKJIIOUAsi CETEBbIE pecypchl cetu MHTepHer, 1 penie-
HUS TPOPECCUOHAIBHBIX M COLIMATIBHBIX 3a/1a4.

1.3. MecTo y4yedHoii TuCHUILTAHBI B cTpyKType OOII BO

JuctmrumHa «MeTopl ONTUMHU3AIMI» OTHOCHTCS K OTHOCUTCS K 0053aTeIbHOW YacTh
brnoka 1 «/{ucuunnussl (MoIysH)» y4eOHOro MiiaHa..

Jannas qucuuiivHa («MeTopl ONTUMH3AlMK») TECHO CBSI3aHa ¢ JTUCHMIUIMHAMU MaTe-
MaTHYECKOI'0 U €CTECTBEHHOHAYYHOro IMKiIa: «Maremarnueckuil ananusy», « Airedpa U aHasiu-
TUYECKasi FeOMETpUs», «UucIeHHbIe METOAB. 3HAaHNUs, MOJIYUYEHHbIE IPU OCBOCHUH JTUCLIUILIN-
Hbl «MeToabpl ONTUMHU3ALMKNY, UCIIOIB3YIOTCS MPU M3YYEHUN JUCUUIUIMHBI «MaTemaTtnyeckue
METOJBI U MOJEJIM UCCIEAOBAHUS onepauuin», « Teopus pucka U MOAEIUPOBAHUE PUCKOBBIX CH-
Tyauuit», « Teopust onTUManbHOro NMopTdens HeHHbIX OyMar». B coBOKymHOCTH U3y4yeHHE ITOU
JUCLUTUTMHBI TOTOBUT 00y4YaeMbIX KaK K Pa3IMYHbIM BUJAM MPAKTUYECKON IKOHOMHUYECKON Jie-
ATEJIBHOCTH, TAK U K HAYYHO-TEOPETHYECKON U UCCIEN0BATENBCKON 1EATEIBHOCTH.

1.4 TPEBOBAHUS K YPOBHIO OCBOEHUSA COJAEPXAHHUSA JUCLMU-
IIJIMHBI.

OIIK-2 CrnocobfeH HCHOJIB30BaTh W AJANTHPOBATH CyHIECTBYIOINME MaTeMaTHYeCKHe
MeTOAbl M CHCTEMbI MPOrPAMMHPOBaHNS JJs Pa3padoTKU U peau3anuu ajaro-
PUTMOB pelIeHuUsI MPUKJIATHBIX 327124
3HATDH NOIIK-2.1 (40.001 A/02.5 3n.1) llenu u 3agauu TPOBOJUMBIX HMCCICIOBAHUN U
pa3paboToK, METOBI aJaNTAIMHA CYIIECTBYIONNX MAaTeMaTHYCCKHUX METOJIOB U CH-
CTeM MPOTPAMMHPOBAHUS NJsl pa3paOOTKH U PeaTu3aluyd aIrOPUTMOB PEIICHHUS
MIPUKJIATHBIX 3a/1a4
NOIIK-2.2 (40.001 A/02.5 31.2) OTedyecTBEHHBIN U MEXTyHAPOIAHBII OIBIT B COOT-
BETCTBYIOIIIECH oOJractu HCCIIEJOBAHUMH, METOJIBI ajarnra-
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IIUY CYIIECTBYIONIX MAaTEMaTHUYECKUX METOJIOB M CHCTEM MPOTPAMMHUPOBAHUS IS
pa3paboTKU U pean3alliy aITOPUTMOB PELICHUs PUKIIAIHBIX 3a/1a4
HOIIK-2.3 (40.001 A/02.5 31.4) MeTtoapl MpoBEACHUS SKCIIEPUMEHTOB U HAOJI01e-
HUM, 00001IeHns U 00pabOTKM MH(POPMALIMU, METOJbl MCIOJIB30BAHUS U aJamTa-
IIUY CYIIECTBYIOUIX MAaTEMAaTHUYECKUX METOJOB M CHCTEM MPOTPAMMHUPOBAHUS JIJIs
pa3pabOTKU U pealn3aluy aJIrOPUTMOB PEUICHHUS TPUKIIAIHBIX 3a/1a4

HOIIK-2.6 (40.001 A/02.5 ¥.3) [IpuMeHsTh METOMIBI IPOBEICHUS IKCIIEPUMEHTOB,
UCIIOJIb30BATh U aaNTHPOBATh CYIIECTBYIOIINE MATEMAaTHYECKHUE METO/bI  CHCTE-
MBI [IPOTPAMMHPOBAHHUS JUIS pa3paObOTKH M peai3aliy alrOPUTMOB PELICHUS TIPU-
KJIJHBIX 33/1a4

HOIIK-2.9 (40.001 A/02.5 Tna.1) IIpoBeneHne SKCIEPUMEHTOB C MCIIOJb30BaHUEM
W ajanTtanuell CyIeCTBYIOMMX MAaTEMaTHUYECKUX METOJOB B COOTBETCTBUU C yCTa-
HOBJICHHBIMH TTOJTHOMOYHUSIMU

NOIIK-2.11 (40.001 A/02.5 Ip.2 Ta.) JlesTenbHOCTh, HANPaBJICHHAS Ha PEIICHUE
3a/1a4 aHAJTUTHYECKOT0 XapakTepa, MPeArnoIaraloux BHIOOp 1 MHOr00Opa3ue akTy-
QJIHBIX CIIOCOOOB PELICHHS 3aj]ad, MUCIOJIb30BaHNE U aalTUPOBAHHUE CYIIECTBYIO-
IIMX MaTEeMaTHUYECKUX METOJOB U CHCTEM IMPOrpaMMHUPOBAHUS ISl pa3paboTKu U
peali3aiyy aJrOpPUTMOB PEIICHHS PUKIIATHBIX 3a/1a9

Cnoco0eH MpUMeHSITh 1 MOAUPUIMPOBATH MaTeMaTHYeCKHe MOJeIH JIs pe-
HIeHMsI 32124 B 00J1aCTH NPO(PecCHOHATIBLHOM JesITeJIbHOCTH
NOIIK-3.1 (06.016 A/30.6 3u.3) llenu u 3amayu MPOBOAMMBIX HCCICAOBAHUNA H
pa3paboTOK, METOIbI MAaTEMAaTHYECKOTr0 MOJCIUPOBAHUS I PEIICHHUS 3aa4 B 00-
JaCTH MPO(PECCHOHATBHOH TeITeTHHOCTH
NOTIIK-3.2 (40.001 A/02.5 3u.1) llenn u 3amauu TPOBOAUMBIX HCCIICIOBAHUN |
pa3paboTOK, METOJIBI MATEMAaTHIECKOTO MOJICTUPOBAHUS JIJIs PEIICHUs 3a7a4d B 00-
JacTH NMPoQecCUOHANBHON 1eATeTbHOCTH
NOIIK-3.3 (40.001 A/02.5 3H.2) OteuecTBEHHBIN U MEKIYHAPOIHBINA OIBIT B COOT-
BETCTBYIOIIEH 00JaCTH MCCIEI0BaHUN, METOABl MATEMATUYECKOTO MOJEIHPOBAHUS
JUTSI pellieHus 3a/1a4 B 00J1acTH TPOPECCHOHAIBHON e TETHHOCTH

NOIIK-3.5 (06.016 A/30.6 Y.1) AHanu3upoBaTh BXOJIHBIE JaHHBIC, CIIOCOOCH MPH-
MEHATh U MOAM(PULIMPOBATh MAaTEMAaTHUYECKHUE MOJEIH [yl pelieHns 3a/1ad B o0Jia-
CTH NPO(PECCUOHANBHOM 1€ATEIbHOCTU

HOIIK-3.9 (40.001 A/02.5 Ta.1) [IpoBeneHue SKCIEPUMEHTOB C HUCIIOIH30BAHHEM
METOJIOB MaTEeMaTHYeCKOT0 MOJEIIMPOBAHMS B COOTBETCTBUU C YCTAHOBJIICHHBIMU
MTOJTHOMOYHUSMHU

NOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOACHUN U U3MEPEHUH, COCTaB-
JICHUE MX ONHCAaHWH W (POPMYITHPOBKA BHIBOJIOB, C MPUMCHCHHEM MaTEeMaTHYCCKHX
MOJenen

NOIIK-3.11 (40.001 A/02.5 Hp.2 Tna.) JlesTenpbHOCTh, HANpaBieHHAs Ha PEIICHUE
3a/la4 aHATUTHYECKOT0 XapakTepa, MPeArnoIaraloimx BEIOOp 1 MHOr00Opaszue akTy-
QIBHBIX CITOCOOOB PEMICHUS 3a7a4 Ha OCHOBE METOJ0B MaTeMaTHYECKOT'O MOJICITH-
pOBaHHUS

Cnoco0eH OpHEHTHPOBATHLCS B COBPEMEHHBIX AJTOPUTMAX KOMIBIOTEPHOI Ma-
TeMaTHKH; 00J1aJ1aTh COCOOHOCTAMH K 3¢ PeKTHBHOMY NPHMMEHEHHIO U peaJiu-
3allMd MaTeMATHYECKH CJIOKHBIX AJITOPUTMOB

HIIK-3.1 (06.001 D/03.06 31.3) MeToasl u cpeacTBa MPOSKTUPOBAHUS MTPOTPaMM-



HOTO 00eCTeYeHNs IPH PEeATN3aIli MAaTEMaTHIECKH CII0KHBIX aITOPUTMOB
WNIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHBII1 OTEYeCTBEHHBIN U 3apYOCHKHBIH OIIBIT
B pa3pabOTKe aIrOPUTMOB KOMITBIOTEPHOIN MaTeMaTHKH

NIIK-3.3 (40.001 A/02.5 3n.2) OTe4ecTBEHHBII U MEXIyHAPOIHBIN OIBIT B pa3pa-
00TKE COBPEMEHHBIX aJITOPUTMOB KOMITBIOTEPHOI MaTeMaTHKU

Ymern UIIK-3.4
(06.001 D/03.06 V.1) Hcnonb30BaTh CYIIECTBYIOUINE THIIOBBIC PEIICHUS U I1a0JI0-
HBI IPOCKTHPOBAHUS TIPOTPAMMHOT0 oOecredeHus dIPPEKTUBHO PEaTU3YIONINX Ma-
TEMATHYECKH CIOXKHBIC aJITOPUTMBI

Baagers UIIK-3.8 (40.001 A/02.5 Tna.1) IlpoBeneHue 3KCIIEPUMEHTOB I10 OlleHKe 3 PeKTHB-
HOCTH peali3alii MaTEMATHUECKU CIOXKHBIX aJlTOPUTMOB

PesynbpTaTsl 00ydeHus 10 AUCHUIUIMHE « MeToIbl ONTUMU3ALMUY TIOCTUTAIOTCS B paMKax
OCYILIECTBJICHHS BCEX BUJA0B KOHTAKTHOM U CaMOCTOATENbHOM paboThl 00yUaromuxcs B COOTBET-
CTBUU C YTBEP)KJIECHHBIM yUE€OHBIM IIAHOM.

WMHauKaTtopel JOCTHXKEHHSI KOMIETEHIMI cUUTat0OTCsl COPMUPOBAHHBIMU IIPU TOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3YJbTATOB 00YUYECHHUS.

2. CTpyKTYypa M coiep:KaHUe JUCHUIIIHHbI

2.1 Pacnpenesienne TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT

O6m1ast Tpy10EMKOCTh TUCHHUILTUHBI cocTaBisieT 4 3a4.en. (144 yaca), ux pacnpenencHue
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 camoctosrensHol paboTsl (KCP) 4
[Tpomesxxytounas arrecranus (MKP) 0,3
CamocrositeibHas padora (CP): 40
Kypcosoii npoekt (KII), kypcoBas padota (KP) -
CamornonroroBka (mpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO MaTepH- 10

ajia 1 Marepuasa yueOHUKOB U Y4eOHBIX TTOCOOUH, MMOJr0TOBKA K J1a-
OOpaTOpPHBIM M TMPAKTHYECKUM 3aHITHSIM, KOJUIOKBHYMaM H T.1.)

BrinonHenne MHANBU Y AITBHBIX 3aaHUI 20
Pedepar -
[ToAroToBKa K TEKyIIEMY KOHTPOJIIO 10
KonTpoJb:
[ToxroToBKa M ciaya sK3ameHal 35,7
OO0uias Tpya0eMKOCTh | 4Yac. 144
B TOM 4YHCJIe KOHTAKTHAas1 padoTa 68,3
3a4. ef 4
Bua HTOroBOro KOHTpOJIst OK3aMeH

2.2 CTpyKTYypa QM CHUIIMHBI:

! Mpu HanMuMM 3K3ameHa No AUCLMNANHE



PaS,Z[GJIBI AUCHUIIIIMHBI, U3Yy4aCMBIC B 6 CCMECTPC

Bce- | Ayoumopnuie 3anuamusa | Bueayoumop-

No ro Hasa paboma
iy HaumeHnoBaHue pa3aesia, TeMbl Bee- | JIL 1 1P | KCP Kon-
n ro CP TPOJib
1 be3ycioBHasi 0AHOMEPHASA OII-
TUMU3ANHUS
1. | ®opmynrpoBKa MaTEMaTUICCKOMN 10 6 2 4 0 2 2

3amadyu ontumu3anuu. Knaccuue-
CKHE METOJIbI PEIICHUS 3a1a4 OJl-
HOMEPHOW ONTHUMU3ALUHU

2. | UucieHHbIe METOIbI PEIICHHMS 3a- 16 10 6 4 0 4 2
Jlady OJTHOMEPHON ONTUMH3ALUHU
2 be3ycjioBHasi MHOTOMepHasi

ONTHUMH3ALHA

3. | Kmaccuueckue MeTo bl pemieHus 8 2 2 0 0 4 2
3a71a4 MHOTOMEPHOM ONTHMHU3ALUH.

4. | Knaccugmukarus u 0030p METOI0B 8 2 2 0 0 0 4
0€3yCIIOBHOW ONTUMH3AIMH

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

onTUMU3aIMK QYHKIIMA MHOTHUX
MEPEeMEHHBIX. MeTObI IEPBOTO
HOPSIKA.

6. | YucneHHble METOIBI O€3yCIOBHON 26 14 4 8 2 6 6
ONnTUMU3AIMH (QYHKIIMA MHOTHX
MEPEeMEHHBIX. MeTO Bl BTOPOTO
MOPSIKA.

3 HesauHeliHOe MPOrpaMMHpPOBa-
HHE

7. | Knaccudukanus 3agad HelnuHeHo- | 14 6 6 0 0 4 4
r'0 MPOrPaMMHUPOBAHHSL.
8. | 3amaun TUHEHHOTO MPOTPAMMHUPO- 18 8 4 4 0 6 4
BaHUs

4 CnieniuajibHbIE METOAbI ONITH-
MHU3ANH

9. | 3amaua HETOYUCICHHOTO JIMHEHHO- 14 6 2 4 0 4 4
T'0 MPOrPAMMHUPOBAHHUS
10{ 3agauu TMHEHHOTO TPOrPaMMUPO- 15,7 8 2 4 2 4 3,7
BaHUS B YCIIOBUSIX HEOTPECIICHHO-
CTH.

11| IMpomekyToUHAs aTTECTALIHS 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:xaHue pa3ie0B TUCHUILINHBI



1 Be3yciioBHasi O lHOMEpPHAS ONTUMHU3ALHUSA

Tema 1. @opmyaupoeka mamemamuueckou 3adayu onmumuzauuu. Knaccuueckue
Memoobl peuieHus 3a0a4 00HOMEPHOU ONMUMUZAUUU.

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

ro NEPEeMEHHOT0. Y HUMoAanbHble QyHKIKU. CBOICTBA YHUMOAATIBHBIX (DYHKIIHIA.

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

MeTtonbl HyneBoro nopsaka. Meron nepedopa. Meron nuxoroMuu. MeTon 30J10TOrO ce-
yenus. Meron ®ubonayun. Meton PoszenOpoka. Merton nedhopMUpyeMOTro MHOTOYTOJBHUKA.
Metoa TsKeNnoro mapuka.

2 be3yc/I0BHAsi MHOTOMEPHAsi ONITUMU3AIIUS

Tema 1 Knaccuueckue memoowl peuieHus 3a0ay MHO2OMEPHOU ONMUMUZAYUU.

Teopembl 0 HEOOXOIMMOM U OCTaTOUYHOM YCIIOBUU SKcTpemyMma. Kiaccuyeckuit anro-
putM. JleMMBI 0 HampaBJIeHUsX ciycka. Kimaccuueckuit MeTo HaxOKICHHS dKCTpeMyMa (QyHK-
MU HECKOJIBKUX MEPEMEHHBIX.

Tema 2 Knaccugpukauusn u 0630p memoooe 6e3ycinoeHoii OnmMuMu3ayuu.

Tema 3. Hucnennvie memoosvt 0e3yclo6HON OnMuUMU3IAUUU YYHKUUU MHO2UX hepe-
mennwvix. Memoowt nepeozo nopaoka.

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

Tema 4. Hucnennvie memoovl 6e3ycio6HOU ONMUMUIAUUN DYHKUUU MHO2UX nepe-
mennwvix. Memoowvt 6mopozo nopsaoka.

Meron Hetorona. Meron Hetorona-Pascona. Metonn Mapkapa.

3 HesimHeliHOe MporpaMMHpOBaHHe

Tema 1. Knaccugukayusn 3adau neauneitnozo npozpammuposanus. Teopema Kyna-
Takkepa. Memoowsl noucka ycioeHoz2o IKcmpemyma.

Meron muoxuTenelt Jlarpanxa. Meron mrpadubsix ¢pyHkuuit. Metoa 6apbepHbIX (QyHK-
nui. Meroa npoekuy rpaiueHra.

Tema 2. 3a0auu nuneiinozo npozpammuposanus.

Cumruiekc Meto. TpaHCHOpTHBIE 3ajauu.

4 CneumnajibHble METO/bI ONITUMHU3AUMN
Tema 1. 3a0aua yenouucnennoz2o TUHEUHO20 NPOPAMMUPOBAHUSL.

ITocTaHoOBKHM 3a7auu LENOYUCIEHHOTO JTUHENHOTO nporpammuposanus (3LJIIT). Metosr
pemenus 3LUJIII. Meron BerBeit u rpanun pemenus 3LJIIL. Pemenne 3amaum koMmMuBOsIKEpA
METOJIOM BETBEM U I'PaHULL.

Tema 2. 3a0auu 1uneiinozo npozpammupoeanus 6 ycio8uax HeonpeoeieHHocmu.

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

2.3.1 3aHATHA JEeKIIHOHHOI0 THIIA



Haumeno- dopma TEKYILIEro
No BaHUE Copepxanue pazzena KOHTPOJISI
pazzena (no nedensim cemecmpa)
1 | besycnos- Tema 1. ®opmyupoBKa MaTeMaTUYECKOM 1. KoHTpoJibHBIE BO-
Has OJHO- 3a7a4u onTuMu3zanuu. Knaccuueckue METoIbl | IPOCHI
MEpHasl O- | pelieHus 3a/1a4 OJJHOMEPHONU ONTUMU3AINH
TUMU3AIUSA
Tema 2. YncrieHHbIE METOIbI PEIICHUS 3a1a4
OJTHOMEPHOM ONTUMH3ALUU
2 | besycnos- Tema 1. Kitaccuueckue meroas! pemienus 3a- | 1. KonTponbHble Bo-
Hasi MHOTO- | J1ay MHOTOMEPHON ONTUMU3AIINH. POCHI
MepHas O1l-
p Tewma 2. Knaccudukarnus u 0630p METO70B
TUMU3ALUS N
0e3yCIOBHOW ONTUMU3AINH
Tema 3. UncneHHble METO/IbI 0€3yCIIOBHOM
ONTUMHU3AIMU (PYHKIIUU MHOTHX MTEPEMEH-
HbIX. MeTopl IEPBOTO MOPSAIKA.
Tema 4. UncneHHbie METOIbI 0€3yCIOBHOM
ONTUMHU3ANNH (PYHKIIUA MHOTHX ITEPEMECH-
HBIX. MeTO/BI BTOPOTO MOPSJIKA.
3 | Henuneii- Tema 1. Knaccuduxauus 3anay sHenunerinoro | 1. KonTposbHble Bo-
HOE TPO- MIPOrpaMMHUPOBAHHSL. POCHI
rpaMMHUpPO- .
Tema 2. 3agauu HEMTUHEWHOTO MTPOTPAMMHUPO-
BaHHE
BaHUs
4 | Cneumanb- | Tema 1. 3agaua nenouucienHoro guHeitHoro | 1. KoHTposibHbIE Bo-
HBIE METO- | IPOrpaMMHUPOBaHUS MPOCHI
JIbI OTITH- .
Tewma 2. 3agaun TUHEHHOTO TPOTrPaMMHUPOBa-
MHU3aIUU

HHUA B YCIIOBUAX HCONIPECACICHHOCTH.

[TpakTuyeckue 3aHsATH, 3amuTa JabopaTopHoil pabotsl (JIP), BeImosHEeHHE KypcoBOTro
npoekta (KII), kypcooii pabots! (KP), pacuetno-rpaduueckoro 3aganus (P1'3), Hanucanue pe-

depara (P), acce (3), komnokBuym (K), rectupoBanue (T) — He mpeyCMOTPEHBI.

2.3.2 3aHATHS CeMHHAPCKOI0 THIA

CCMI/IHapCKI/Ie 3aHATUA — HEC IPCAYCMOTPCHEL

2.3.3 JlaGopaTopHble 3aHATHS

Ne ni/m Tembl 1a00paTOPHBIX 3aHATHI Popma Tekyumero KoHTpoIs(1o Hee-
JISIM cemMecTpa)
1 2 3
1. BeinmonHeHHe MPAKTHYECKUX 3aJaHHA
1 UucneHHble METO/IBI PEIIEHUA 3a7a4 O/JI- 2. OtyeT 1O pe3ysbTaTaM WHIUBUIYaJTh-
HOMEPHOU ONTUMU3ALUU HOT'O 3aJaHus.
5 YucneHHbIe METOIBI O€3yCIIOBHOM ONTH- 1.. BolnoniHeHHE MPAKTUYECKUX 3aJaHUu
Mu3aIuu QYHKIIMA MHOTHX MepeMeHHBIX. | 2. OTdueT mo pe3yJbTaraM WHIWBHIYaJlb-




Mertozpbl IEpBOTO NOPsIIKa.

HOI'o 3agaHusl.

YuncnaeHHbBIE METOJbI 6C3YCHOBHOﬁ OIITH-
MuU3aluun q)YHKI_II/II/I MHOTHUX IICPCMCHHBbIX.
MGTOI[BI BTOPOT'O ITOPAJAKA.

1.. BeinonHeHne NpakTHYeCKUX 3aJaHui
2. Ortder Mo pe3yibTaTaM WHAWBUIYaJb-
HOTO 33JlaHus.

3aauy HEJTMHEHHOr0 IPOrpaMMHUPOBAHUS

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

HOIro 3agaHusl.

o 1.. BeimosineHue MMPAKTHUICCKUX 3az[aH1/1171
33,[[3‘13 OEJIOYUCIICHHOI'O JIMHEUHOTI'O IIPO-

3) 2. Ortyer Mo pe3ysibTaTaM WHAWBUAYAIb-
IrpaMMHUPOBaHMS
HOTO 3a/1aHHUS.
6 3aauu JUHEHHOro IporpaMMupoBanusd B | 1.. BeimonaHeHne npakTH4eCKUX 3aJaHui

2. Otuer mo pe3yJbTaTaM HUHIUBUIYaJb-
HOTO 33/1aHHUS.

YCIIOBUAX HEOIIPEACTICHHOCTH.

3amuTa abopatopHoil padotsl (JIP), Beimonnenne kypcooro npoekta (KII), kypcoBoii
pabotsl (KP), pacuetno-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), acce (3), koi-
nokBuyM (K), rectupoBanue (T) — He peryCMOTPEHBI.

COJIEP)KAHUE JIABOPATOPHOM PABOTBI

Tema 1. Yucnennvie memoowl peuieHus 3a0ay 00HOMEPHOI ONMUMU3AYUU.

[TocTaHoBKa 3a/1a4l METO/IOB HYJIEBOTO MOPsi/IKA; CTpaTerus Noucka MUHUMYyMa; pas3pa-
00TKa alNropuTMOB; OLIEHKA CXOAMMOCTH METOAOB (MeToA rnepedopa, METOJ TUXOTOMHUH, METO]
30J10TOT0 ceueHusi, Meros dPubonayun, Meron PozenbOpoka, meron nedopMHUPYyEMOro MHOIO-
YrOJbHUKA, METO/I TSDKEIIOTO [IapHKa).

Tema 2. Yucnennvie memoost 0e3ycio6HOU ONMUMUAUUU (PYHKUUU MHOUX nepe-
MmeHnvix. Memoowt nepeozo nopaoka.

IlocTanoBKa 3a1la4yd METOJOB IEPBOrO MOPSAKA; CTpATEerus MOMCKa MUHUMYyMa; pas3pa-
00TKa alroOpUTMOB; OLIEHKA CXOAMMOCTH METOJI0B (METO IPaJUEHTHOIO CITyCKa, METO]I HAaHCKO-
peiimero cnycka, Mmeron @neruepa-Pusca, merox JlaBunona-dreryepa-Ilayasna).

Tema 3. Hucnennvie memoovl 06e3yC06HOU ONMUMUZAUUU PYHKUUU MHOZUX nepe-
mennwvix. Memoowt 6mopozo nopsaoka.

IToctaHoBKa 3aa4u METOJOB BTOPOIrO MOPSJKA; CTpATErwsl MOMCKAa MUHHMMYMa; pa3pa-
0O0TKa aJTOpPUTMOB; OIlEHKAa CXOAUMOCTH MeToa0B (MeTon Herotona, meton HeroTona-PaBcona,
MeToll MapkBapa).

Tema 4. 3a0auu HenuHeNn020 NPOPAMMUPOCAHUSL.

Meton mHoxuteneit Jlarpamxa. Meron mrpadHbsix GyHkuuili. Meton 6apbepHbIX (QyHK-
uuid. Metoa mpoeKIuy rpaueHTa.

Tema 5. 3a0aua yenouuciIeHHO20 TUHETHO20 RPOZPAMMUPOBAHUSL.

IlocTaHOBKM 3a7aun LIETOUYMCIIEHHOTO JUHENHOro nporpammuposanus (3LUJIIT). Merox
BeTBel U rpanull pemenns 3LJII. Pemenne 3a1aun KOMMUBOSIKEPA METOJIOM BETBEW U TPaHUII.

Tema 6. 3a0auu nuneitnozo0 nPoOZPAMMUPOSCAHUA 8 YCILOGUAX HEONPEOETEeHHOCU.

IlocranoBkM 3amaun JmHenHOro mporpammuposanus (3JIII) B ycnoBusx pucka u He-




onpeaeneHHocTu. Metopl pemenus 3JI11 B ycrnoBusxX pucka u HEONPEAEIEHHOCTH.

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
Kypcossie pabotsl (KP) — HE mpenycMOTpEHBI.

24  IlepeyeHb y4eOHO-METOIUYECKOT0 OOecredeHHUs /I CAaMOCTOSITeIbHOW pado-
ThI 00y4YaI0UIerocsi Mo JMCHUIJINHE

Lenbto caMOCTOSATENHHON PabOThI CTYACHTA SBJSETCS YIyOJieHHe 3HAHHM, TOTyYSHHBIX
B pe3yJibTaTe ayJUTOPHBIX 3aHATUN. BbIpabaTbiBaloTCA HABBIKU CaMOCTOATEIbHOU paboThl. 3a-
KPETUISIOTCS ONBIT M 3HAHUS MOJIyYECHHBIE BO BPEMsI JIAOOPATOPHBIX 3aHITHH.

No Bun camocrositensHON [epeueHb y4eOHO-METOUUECKOTO O0CCIICUCHHS JUCIIATITHHBI
- paboTHI 10 BBIITOJTHEHUIO CAMOCTOSATEIHLHOM pabOTHI
MeTtoandeckre yKazaHus JJisl IIOATOTOBKH K JIKIIMOHHBIM M CEMHHAPCKUAM
[MpopaboTka u 3aHATHSM, YTBEPXKJICHHbIC Ha 3aceaHnuu Kadeaphl MPUKIaHON MaTeMAaTH-
IIOBTOPEHHE KH (aKyJabTeTa KOMIBIOTEPHBIX TEXHOJIOTHIA U MPHUKIIAJTHOW MaTEeMaTHKH

aexuuonHoro Marepuana,|dI'bOY BO «Ky6I'V», mporokon Ne7 ot 18.04.2018 r.

1 |maTepuana yueOHOH u MeTtoaudeckne yKa3aHUs 10 BBITOIHEHUIO CAMOCTOSATENBHOM paboTHl,
HAy4HOH JIMTEpaTyphl,  |yTBepikaeHHbIC Ha 3aceaHuu Kadeapbl MPUKIAIHON MaTeMaTHKU (aKyib-
IIOArOTOBKA K TeTa KOMITbIOTEPHBIX TEXHOJIIOTUH U npukiagHoi Matematuku ®I'bOY BO
cemMuHapcKuM 3aHATHAM  [«KyOI'Y», mpoTtokon Ne7 ot 18.04.2018 1.

Pexxum goctyna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
MeTtoandeckre yKkazaHUs IO BHIMOJIHEHHIO Ta00PaTOPHBIX paboT, yTBEp-
KJICHHBIE Ha 3aceJaHny Kadeaphl MPUKIaJHOW MaTeMaTUKH (QaKyIbTeTa
KOMIIBIOTEPHBIX TEXHOJIOTUNA U mpukiaaHoi Mmatematuku @I'bOY BO
«KyO6I'Y», mpotokon Ne7 ot 18.04.2018 r.

Pexxum goctyna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
Metoandeckre yKazaHUs 10 BHIITOJTHEHUIO CAMOCTOSTENBHOW PaboTHI,
YTBEPKJCHHBIC Ha 3acellaHuU KadeIpbl IPUKIITHOW MaTEMaTHKH (aKyiIb-
TeTa KOMIIBIOTEPHBIX TEXHOJIOTUI U NpuKnagHod Matematuku ®I'6OY BO
«Ky6I'Y», mpotokon Ne7 ot 18.04.2018 1.

Pexnm noctyna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
Metoandeckre ykazaHust JJisl TIOATOTOBKH dcce, pedepaToB, KypCOBBIX
paboT, yTBepKJICHHbIEC Ha 3aceaHny KadeaApbl IPUKIAIHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHUH U PUKJIAAHON MaTeMaTHKH
OI'bOY BO «KyoI'Y», nporokon Ne7 ot 18.04.2018 .

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

IToaroroBka k
1ab0paTOPHBIM 3aHATUIM

HO,I[FOTOBKa K pCHICHUIO
3aaa4 U TCCTOB

4 |IToaroroBKa qOKJIAg0B

MeToauueckue yKa3aHHs 110 BBITOJHEHUIO pacueTHO-rpaUIeCKUX 3aj1a-
HUH, YTBEPKACHHBIE HA 3aCeIaHnH KadeaAphl MPUKIATHON MaTeMaTHKA
(hakynpTeTa KOMIBIOTEPHBIX TEXHOJIOTHI M MPUKIIATHOW MaTeMaTHKU

OI'bOY BO «Ky6I'Y», nporokon Ne7 ot 18.04.2018 r.
TTonroToBka K pelieHuto

5 |pacuerHo-rpaduueckux |METOIMYECKHIE yKa3aHHs 11O BBIIOJTHCHHUIO CAMOCTOSTEIIBHON PabOTEL,
3ananuii (PI'3) YTBEP)KICHHBIE Ha 3acelaHnU Kadeapbl MIPUKIAJIHON MAaTEMaTHKU (aKyJib-
TeTa KOMITBIOTEPHBIX TEXHOJIIOTUH U npuKiaaHoi Matematnku @I'BOY BO
«Ky6I'Y», nporokon Ne7 ot 18.04.2018 r.

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

MeToardeckre yKa3aHHs 110 BHIITOJHEHUIO CAMOCTOATEIbHONW PaboTHI,
YTBEPKJCHHBIC Ha 3acellaHuU KadeIpbl IPUKIIAJTHOW MaTEMATHKH (aKyiTh-
6 IToaroroBka K TEKyLIEMY |TeTa KOMITBIOTEPHBIX TEXHOJIOTHIA M TPUKIIaaHON MateMatukn ®TBOY BO
KOHTPOJTIO «KyOI'Y», mpotokon Ne7 ot 18.04.2018 r.

Pesxum nocryma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
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Y4eOHO-METOAMYECKHUE MaTepuabl JJIs CaMOCTOSATEILHONW pabOThl OOYYaIOIUXCS W3
qKcila MHBAINW/IOB U JIUI] C OFPaHUYEHHBIMU BO3MOKHOCTSIMH 310poBbs (OB3) npenocrasistorcs
B (hopMax, aJalTHPOBAHHBIX K OTPAaHMUYCHUSAM UX 3[J0POBbs U BOCHPUATHUS MH(DOpMAIUK:

JUist 1 ¢ HApyIIEHUSIMH 3PEHHS:

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

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaiins.

JUist 11 ¢ HapyIIEeHUsIMU CITyXa:

— B mieuaTHoi popme,

— B (hopMe 3JIEKTPOHHOI' 0 TIOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

— B ¢popme ayauodaiina.

JlaHHBII TTIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00Yy-
YAOLIUXCS.

3.ObPA30OBATEJIBHBIE TEXHOJIOI'MHU

C TouKHM 3peHHs MPUMEHSEMBIX METOJIOB MCIIOIB3YIOTCS KaK TPaJuIMOHHBIE HH(OpMa-
LIUOHHO-00BSICHUTEIIbHBIC JIeKyUU, TAK U WHTEpaKTUBHAs IoJaya MaTepuaga ¢ MyJbTUMeIUi-
HOM cucteMoil. KoMnbloTepHbIE TEXHOJIOTUH B JIaHHOM Clly4ae O0OECIIEYMBAIOT BO3MOXHOCTH
Pa3HOIUIAHOBOI'O OTOOpa)KeHHsI aJrOPUTMOB U JIEMOHCTPALlMOHHOrO0 MaTepuana. Takoe coyera-
HUE I103BOJIIET ONTUMAJIbHO MCIOJIB30BaTh OTBEACHHOE BPEMS M PACKpBIBATh JIOTUKY H COIEP-
JKaHUE JUCLUIIINHBL.

Jlekyuu nipecTaBISAIOT CO00M cucTeMaTuyeckrue 0030pbl TEOPUHM ONTUMM3ALMK C T0Ja-
4Yeil MaTepuaia B BUJE IIPE3CHTALIUN.

Jlabopamopuoe 3anamue NO3BOJSET HAYYUTh CTYJICHTA IPUMEHATh TEOPETUYECKHE 3HA-
HUS [IPU PELIeHUH M UCCIIeI0BAaHUM KOHKPETHBIX 3a1a4. JlabopaTopHble 3aHATHS NPOBOJATCS B
KOMIIBIOTEPHBIX KJlaccax, MPU 3TOM MpakTUKyercs pabora B rpymnmnax. [loaxon pasbopa koH-
KPETHBIX CUTYalU| IUPOKO UCIIONb3YETCS KaK MPENoAaBaTeIeM, TaK U CTYI€HTaMHU IIPH IIPOBe-
JIEHUH aHaJN3a Pe3yJIbTaTOB CAMOCTOSTENIbHOMN paboThI.

OreHka caMOCTOSITETbHON pabOThI CTYAEHTOB MPOUCXOAMT MO CPEJCTBAM OLICHKH WH]IU-
BHJIyaJIbHBIX OTBETOB U JIOIIOJIHEHUI HA 3aHATUAX 110 PACCMOTPEHHBIM TEMAaTHKAM.

3aHsaTHA, IPOBOAMMBIE C HCNIO0JIb30BAHUEM HHTEPAKTHBHBIX TEXHOJIOTHI1

KoJsnyecTBo 4acoB
No HaumenoBanue pasaesioB (Tem) BCEro ayn. HHTEPAKTHB-
4yacosB HbIE Yachl
1. be3ycii0BHasi 0iHOMepHAasi ONTHMH3ALMS 16 6
2. Bbe3yc/ioBHasi MHOTOMepHasi ONTHUMHU3aLUs 24 10
3. HenunneiiHoe mporpaMMupoBaHue 12 4
4, CnenuajbHble METObI ONITUMU3ALMH 12 4
Hmozo no oucuyunnune: 64 24

AnantuBHbIe 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE TPU U3YYECHUH JUCIUIUINHBI
— JUIS UL ¢ OIPAaHMYEHHBIMH BO3MOKHOCTSMHM 3JI0POBbSI IIPEAYCMOTPEHA OpraHU3alMUs KOH-
CYJIBTALIUM C UCIIOJIB30BAHUEM JIEKTPOHHOM IOYTHI.

4. OneHo4yHble CpeACTBA IJIsl TEKylIero KOHTPOJIsSl yCIeBaeMOCTH, IPOMEKYTOYHOMH
aTTecTAllMU N0 HTOraM OCBOCHUS! M CHUIIMHBI



OueHOYHBIE CpeNCTBA MpeIHa3HAYCHBI JJIsl KOHTPOJI M OLEHKH 00pa3oBaTEeNbHBIX JI0-
CTIKEHHH 00yYaromuxcsi, OCBOMBIINX IPOrpaMMy yueOHOM AUCIUILTUHBI «MeTo/Ibl ONTUMH3a-
18120508

O1neHOYHBIE CPECTBA BKIIOYACT KOHTPOJIbHBIE MaTepHAIIb U MPOBEACHHS TeKYIIero
KOHTPOJIsI B (popMe MHAMBUAYATIbHBIX CaMOCTOSTEIBHBIX 3aJaHUH M MPOMEKYTOYHOI aTTe-
cTaiuu B hopMe BOIIPOCOB K IK3AMEHY.

OueHoYHbIE CPEeACTBA Il HHBAIUIOB M JIUII C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/10PO-
BbsI BBIOMPAIOTCS C yUYETOM MX MHIMBUAYAIBHBIX IICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOIUMOCTH MHBAIMAAM U JIUIAM C OTPAHUYEHHBIMH BO3MOKHOCTSMH 3]10PO-
BbSI IPEAOCTABIISAETCS JOMOJHUTEIHHOE BPEMS ISl TOATOTOBKH OTBETA Ha SK3aMEHE;

— IpY MIPOBEICHUH MTPOIEYPhl OLIEHUBAHUS PE3yJIbTaTOB OOYUYECHUS MHBAIHUIOB H JIUI] C
OTrPaHUYECHHBIMU BO3MOXXHOCTSIMH 37I0POBBSI IIPEAYCMATPUBAETCS UCIOIH30BAHNE TEXHUUECKUX
CPE/ICTB, HEOOXOAMMBIX UM B CBSI3U C UX UHIUBHIYAIEHBIMH OCOOCHHOCTSIMH.

— IIpY HEOOXOAUMOCTH ISl 00YUAIOMIUXCSI C OTPAaHHYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBbS
¥ WHBAJIUJIOB TPOLEAypa OLECHUBAHUS PE3YJIbTATOB OOYYEHHs MO TUCHUIUIMHE MOXKET HPOBO-
JIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oreHUBaHMS PE3yabTaTOB OOYYECHUS WHBAIUIOB U JIUI C OrPaHUYCHHBIMH
BO3MOXHOCTSIMH 37J0POBbSI 110 TUCHHIUIHHE (MOJYJII0) MPEIyCMaTpUBACT MPEAOCTABICHUE HH-
dopmaru B hopmMax, aaanTHPOBAHHBIX K OTPAaHHYCHUSM HX 3/10POBbS U BOCHPUATHS HHPOPMa-
MU

Jnst I ¢ HapyIIeHUsIMH 3PSHUSL:

— B Ie4aTHOM (hopMe yBEITHMUEHHBIM MIPU(TOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

Jist U1 ¢ HapyIICHUSIMH CITyXa:

— B [IeYaTHOU opme,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

Jlnist U1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B IIeUaTHOM opme,

— B (popMe 3IIEKTPOHHOT' O IOKYMEHTA.

JlaHHBII TIepedeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Yy-
YAOLIUXCS.

CTpyKTypa OLEHOYHBIX CPEICTB AJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAIMU

Haumenosanme OLICHOYHOT'O CPpeACTBA

Ne Koxa n nHanmeHoBa- ~
PesynbraTel 00y4eHus Tekyuuii KOH- [IpomexyTouHas
n/n HHUE WHAWKAaTOpa
TPOJIb aTTecTals
HNOIIK-2.1 Pasgen 1 u 2 Bonpoc na skza-
(40.001 A/02.5 3n.1) Lenn u 3amaum npoBo{ 3amanue 1, 3 UH- MeHe
JIUMBIX UCCIICIOBAHUNA U pa3pabOTOK, METOMb| TUBUAyalIbHASL 1-12
aJanTalyy CYNIECTBYIOIIMX MaTeMaTHYecKu¥ 3amada 1, 2
OIIK-2 METOZIOB U CHUCTEM MPOTPAMMHPOBAHUS s
Crioco0eH UCTIob- | Ppa3pabOTKH W peau3alii aJTOPUTMOB pele
30BaTh M JANTHPO- |HUS NPUKIAIHBIX 33124
BaTh cyuiectByio- | MOIIK-2.2
mue maremarnde- | (40.001 A/02.5 3u.2) OTeuecTBEHHBIN U MEK
1 CKHE METOIBI U JIyHApOJIHBIN OTBIT B COOTBETCTBYIOIICH 00J1a

CHCTEMBI IPOTpam-
MHUPOBaHMS JIISI
pa3paboTku u pea-
JIM3aLUH AJITOPUT-
MOB pEIIEHHS TIPH-
KJIaJHBIX 3a]1a4

CTH MCCJICIOBAHUI, METOJIBI aJTAlTAI[UH CYIIIE
CTBYIOIIX MaTEeMaTHYECKUX METOJIOB U CHCTEM
MPOTPaAMMHUPOBAHUS JIJIS Pa3pabdOTKU U peati
3a0Ud  QITOPUTMOB PEIICHUS IPHUKIIATHBIX
3a1a4

HOIIK-2.3

(40.001 A/02.5 3u.4) MeTtonasl MpOBEICHUS
SKCIIEPUMEHTOB U Ha0JIOIeHUH, 0000IeHMS ¥
00paboTkn mHpOpPMAIMH, METOABI HCIOIB30

BaHUA M ajalnTanyuyd CYIICCTBYIOINX MaTeMa
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THYECKUX METOJOB M CHCTEM MPOrPaMMHUPO
BaHUS I paspaboTKM M pealu3aldy ajiro
PHUTMOB pEIICHHUS MPHUKIIATHBIX 3a/1a4
HOIIK-2.6

(40.001 A/02.5 V.3) IlpuMeHsATH METO.IH,
MPOBENICHHUSI IKCIICPUMEHTOB, HUCIIONB30BaTh Y
alaNTUPOBATh CYMIECTBYIOIINE MaTeMaTHIeH
CKHME METOJBI M CHCTEMBI TIPOTPaMMHPOBAHHS]
JUISL pa3pabOTKM W pean3allii ajlrOpPUTMOR
PpETICHHAS TPUKIIAIHBIX 3312

HOIIK-2.9

(40.001 A/02.5 Ta.1) IlpoBenenue dKCTEPH
MCHTOB C HCIOJB30BaHHEM U aanTalue]
CYIIECTBYIOIIMX MATEMaTHYECKHX METOJOB §
COOTBETCTBHU C YCTAHOBJICHHBIMH IOJIHOMO
YHUAMU

HOIIK-2.11

(40.001 A/02.5 [Op.2 Tn.) [esAtenpHOCTh
HalpaBIlicHHAs Ha PEIICHHE 3a/1aU aHaMTHIE
CKOTO XapakTepa, MPeINoaralnmx BoIOop ¥
MHOT000pa3ue aKTyaJbHBIX CIOCOOOB perre
HUS 337124, WCTIONG30BAHNE M aIalTHPOBAHN(
CYIIECTBYIONMX MaTeMAaTHYECKHX METOMOB ¥
CHCTEM MPOrPaMMHPOBAHHS I Pa3pabOTKH
peaNu3alii ANTOPUTMOB DEIICHHUs TPUKIAJ
HBIX 33134

OIIK-3
CrocobeH npume-
HATHh 1 MOOu(HITH-
pOBaTh MaTeMaTH-
YECKHE MOJISIN JIJIs

pelIeHus 33149 B

obnacTu mpodec-

CHOHAJIbHOM JIes-
TENBHOCTU

HNOIIK-3.1 (06.016 A/30.6 31.3)
enu u 3ama4un TPOBOAUMBIX HCCIIEI0OBaHUHN Y
pa3paboTOK, METOJbI MaTEMaTHYECKOTO MO/JIE
JUPOBAHUS JJIs pelicHHs 3aaad B 00JIaCTH
po¢eCCHOHANBHON NesITeTbHOCTH

HOIIK-3.2 (40.001 A/02.5 3u.1)
Lenu 1 3a1auu POBOIUMBIX UCCIIEIOBAHUN
pa3paboToK, METO/IbI MATEMATHYECKOTO MO/IE
JMUPOBAHUS Ul PEIIeHUs 3a1a4 B 00JIacTy
npodeccnoHambHOM AesITeIbHOCTH

NOIIK-3.3 (40.001 A/02.5 3u.2)
OTeuecTBEHHBIH M MEXIYHapOAHBIA OIBIT E
COOTBETCTBYIOIIECH 0OJIacTH HCCIeT0BaHUI
METOABl MaTEeMaTHYECKOTO MOJEIUPOBAHUS
JUIl pelieHust 3ajad B oOnacTu mpodeccno
HaJIbHOU I€ATEIBHOCTH

HOIIK-3.5 (06.016 A/30.6 V.1)
AHaM3MPOBaTh BXOJHBIC NaHHEIC, CIIOCOOCH
MPUMEHITh U MOAU(UIMPOBATH MaTeMaTH4e
CKHE MOJENHU JUlsl pellieHus 3aJa4d B 00JacTy
mpodeccHoHaTLHOM AesITeIbHOCTH

NOIIK-3.9 (40.001 A/02.5 Tn.1)
IIpoBeneHne 3KCHEPUMEHTOB C HCIIOIb30Baf
HHEM METOJ0B MaTeMaTHYECKOTO MOAEIHPO
BaHUsI B COOTBETCTBUU C YCTAHOBJIECHHBIMY
MOJTHOMOYHSIMU

HOIIK-3.10 (40.001 A/02.5 Tn.2)
[IpoBeneHne HAOMIOOCHUNA W U3MEPEHHM, COf
CTaBJICHHE WX ONMHCAHMH W (HOPMYJIHUPOBKY
BBIBOJIOB, C TIPUMEHEHHUEM MaTeMaTHYECKUX
MozeaeH

Pasnen 3
Bamanune 5 Mumgu-
BI/I}lyaHbHaH 3aaa4ya

3

Bonpoc na sx3a-
MeHe
13-23
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WOIIK-3.11 (40.001 A/02.5 [p.2 Tx.)
Z[GHTGHI)HOCTI), HalpaBJICHHAad Ha PCHICHU{
3aJa4 aHAJIUTUYCCKOI'O XapakKTepa, MpeAroJia,
raromux BI)I60p u MHOFOO6pa3I/Ie AKTYyaJIbHbIX
CII0c000B peuieHus 3aga4 Ha OCHOBE METOIOH
MAaTEMAaTHUICCKOI0 MOJACIIMPOBAHUS

IK-3

CnocobeH opueH-
THUPOBATHCS B CO-
BPEMEHHBIX aJIr0-
pPHUTMax KOMIIbIO-
TEpHON MaTeMaTH-
KH; 00J1ajaTh CIOo-
COOHOCTSMH K 3(-
(eKTUBHOMY TIpHU-
MEHEHUIO U pealti-
331 MaTeMaTH4e-
CKH CJIOKHBIX aJl-
TOPUTMOB

HUIIK-3.1 (06.001 D/03.06 3u.3) Metonsl ¥
CpeACTBa NPOCKTHPOBAHHS MPOrPAMMHOI(
obecrieueHust MPU peajn3aliyd MaTeMaTHde
CKH CJIOKHBIX aliTOPUTMOB

WIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHBII]
OTEUYECTBEHHBIH M 3apyOeKHBIH OIBIT B pa3pa
00TKe anrOpUTMOB KOMIIBIOTEPHOII MaTeMaTu
K1

WIIK-3.3 (40.001 A/02.5 3u.2) OreuectBeH
HBIf U MEXIyHapOJIHBIN ONBIT B pa3pabOTK(
COBPEMEHHBIX aQJITOPUTMOB KOMIIBIOTEPHO}]
MaTeMaTHKH

WUIIK-3.4

(06.001 D/03.06 VY.1) Hcmonb3oBarh cyiie
CTBYIOIIHE THUIIOBBIE DPEIICHUS M IIA0JOHE
MPOEKTUPOBAHMS IPOIPAMMHOT0 00€CIIEYEHHS]
3G GEKTUBHO PEANU3YIOIMUX MaTEMAaTHUCCKH

Paznen 4

3amanue 6 Mumgu-
BU/IyalibHAs 3a/a4a
3

Bonpoc na sx3a-
MeHe
24-29

CJIOKHBIC aJITOPUTMbI

WIIK-3.8 (40.001 A/02.5 Tpn.1) IlpoBenenug
OKCIIEPUMEHTOB TI0 OlEHKe 3(deKkTHBHOCTY
pearu3alii MaTeMaTHYeCKH CJIOXKHBIX alro
PHUTMOB

TunoBbie KOHTPOIbHBIC 32JaHUA WJIH MHbIE MAaTEPHAJIbI, HCOOXOAUMBIE /151 OLCH-
KM 3HAHWH, YMEHHUH, HABBIKOB U (WJIM) ONbITA JEATEJIbHOCTH, XapaKTePU3yIIHUX ITalbI
(popMHpOBAHUSI KOMIIETCHIIHI B IpoILecce OCBOCHHUsI 00Pa30BaTeIbHOM NPOrPaMMbI

Hepeqeﬂb HHAUBUAYAJIBbHBIX CAMOCTOATEC/IBHBLIX 3aJaHMH JJ1s TEKYIIECro KOHTPOJIsA

3aoanue 1. JlokazaTb CBOICTBa yHMMOJANbHBIX (GYHKUMH. VCronb3ys KIIacCHUECKUH METO[,
pernTh 3anauy (MuauBuayanbHas 3ajada 1) HaXO0KACHHUS SKCTpeMyMa (QyHKIUH

OJHOTIO.
3aoanue 2. Hanucateb u OTJIIAAUTD MMPpOrpaMmMy YHUCJICHHOI'O PCIICHUA 3aJa4U (HHHHBHI{V&J’IBH&H

3aja4a 1) HaXOXICHHS MHHUMyMa (DYHKIIMH OJHOTO MEPEMEHHOI0, MCIOIb3YS
METOJ TUXOTOMHH, METO/I 30JI0TOT0 CeueHHs, MeTo 1 PHOOHAYYH.
3aoanue 3. Vicnonb3ys KJIacCHUECKHUH MeTOJ, pemmTh 3amady (MuauBuayanbHas 3amada 2)

HaXO0X/IeHUS SKCTpeMyMa GyHKIIUU MHOTHX MEPEMEHHBIX.

3adanue 4. Harucatp 1 OTIaguTh MPOrpaMMy YHCIEHHOTO peureHus 3agaun (MuauBuayanbHas
3ajaya 2) HaxXOXJICHHsS MHUHUMYMa (DYHKIIMM MHOTHX TEPEMEHHBIX, MCIOIb3Ys
METOJl HAaUCKOPEMIIEro ciycka, Meroa Herotona, meron HerotoHa-PaBcoHa u me-

ton Pneryepa-Pusca.
3aoanue 5. Vicnone3ys metoa MHOXHUTENCH Jlarpamka, pemmts 3a1auy (MHauBuayanibpHas 3a/1a-

4a 3) HAXOXK/ICHHSI YCIOBHOTO MUHMMYMa (YHKI[HH MHOTHUX TIEPEMEHHBIX.
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3aoanue 6. Hanucats 1 OTIAAUTh IPOrpaMMy YHCIEHHOTO penneHus 3aaaun (MuauBuayanpHas

3ajaya 3) HaXOXKJICHUsS YCIOBHOTO MHUHMMYyMa (PYHKIIMM MHOTHX TEPEMEHHBIX,

UCTIONB3YS METO/I IITPaPHBIX (OYHKITHA.

UupuBunyanbHas 3ajada 1. Haiitn MusmMyMm ¢yHKimm omHoro mepemenHoro f(X)

(6=02; £€=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, [-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, [-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, [-1,9] 20. f(x)=x>+6x+2, [-4;6]

UnausuayanbHas 3anada 2. Haiitn Muanmym Gyrkumn 1syx nepemennsix f (X, X,) B

0 0
(x?, x)

f(X)=XZ +5X5 — X, X, + X,

2 2
f(X)=2%] +3%X; — X X, + Xy,

1, 11,
Xy =(—1,2;1) X, = (1; 3)

) f(X)=XZ +4X5 — X Xy + Xy, N f(X) =37 +4X2 — 2% X, + Xy,
X, =(3;1) X, =(2;1,5)

N f(X) =X +7X5 — X Xy + Xy, N f(X) =X +5%X5 + X, X, + X,
X, = (L1 11) Xy = (L;1)

. f(X)=XxZ +8X5 — X X, + X, ” f(X)= X7 +4X5 + X Xy + Xy,
X, = (1,5;0,1) X, =(3;1)

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

N f(X)=3% + X5 — X X, + X, " F(X) =X +TX2 + X Xy + X,
Xy =(1,5;1,5) Xy = (1L 11)
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f(X)=5% + X5 — X, X, + X,
Xy = (1,5;1)

17.

f(X) =X +8X5 + X X, + X,
Xo =(15;0,5)

f(X)=6% + X5 — X, X, + X,
Xo=(21)

18.

f(X)=2XZ2 + X5 + X Xy + Xy,
X, =(2,2)

F(X)=TX + X5 — X, Xy + X,
X =(L2)

19.

f(X)=3% + X5 + X X, + X,
X, = (1,5;1,5)

10.

f(X)=8% + X5 — X X, + X,
X =(2;2)

20.

f(X)=5% + X2 + X X, + Xy,
Xy = (1,5;1)

WnpuBuayanpHas 3agada 3. Haiitu YCJIOBHBII;'I MHUHUMYM (bYHKI_II/II/I MHOTI'UX IICPEMCHHBIX

(%, X3).

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

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

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

. f(X) =X +8X5 — X X, + X, " f(X) =X +4X5 + X Xy + Xy,
2%, +3X, =1 X +X, =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)=3X7 + X5 — X X, + X, " f(X)= X2+ 7X5 + X Xy + Xy,
2% + X, =1 X + X, =1

, f(X) =5xX2 + X5 — X, X, + X, . f(X) =X +8X2 + X, X, + X,
X + X, =1 3% + 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)=7% + X5 — X Xy + Xy, N f(X)=3X7 + X2 + X, X, + X,
X + X, =2 2% + X, =1

o f(X)=8X2 + X2 — X, X, + X, 2 f(X) =5% + X2 + X Xy + Xy,
2% + X, =3 X + X, =1
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@oH/I OLEHOYHBIX CPE/ICTB JIsl NPOBEEHHsI IPOMEKYTOYHOI aTTeCTALNH
[IPYMEPHBIN [TIEPEUYEHL BOITPOCOB K 3AUETY/2K3AMEHY

ook wnE

PUTM.

Onnomepubiii mouck. Teopema Mak-Jlopena.

Yuumonanbabie GyHKIMH. CBOHCTBa YHUMOAAIBHBIX (DYHKITUH.

Metox IMXOTOMUM.

Merton ®ubonayyu.

MeTo/1 30JI0TOrO CEUYEHHUS.

Teopembl 0 HEOOXOIMMOM U JOCTATOUYHOM YCJIOBUHU dKcTpemyMa. Kiaccuueckuit anro-

7. JleMMBbI 0 HanpaBJICHUAX CITycKa (0e3yCIoBHAs ONMTUMHU3AIIHS).

8. TI'pamueHTHBINA METO.

9. O000menHsl MeTox HproTOHA.

10. MeTon TSKENoro mapuka.

11. MeTos ConpsKeHHBIX TPAIUEHTOB.

12. Knaccudmukarus u 0030p METO10B 0€3yCIIOBHON ONTHMH3AIINH.

13. Knaccudukanus 3a1a4 HelIMHEHHOr0 IporpaMMupoBanus. JIeMMsl 1 1 2 0 BO3MOKHBIX
HalnpaBJieHUsAX (yCIOBHAs ONTUMU3ALINSA).

14. Teopema 1 0 HEO6XOIMMOM YCIOBUHU YCIOBHOTO MUHUMYyMa.

15. Teopema dapkamia. Teopema 2 0 HEOOXOAUMOM YCIOBUH YCIOBHOTO MUHUMYMa.

16. IlpaBuno mHOoxuTenel Jlarpanska Juist 3a/1a4 ¢ OrpaHUYEHUSIMH TUIIA PABEHCTBA.

17. llpaBuno mHoxuTenen Jlarpanska ajs 3a7a4 ¢ OrpaHUYEHUSIMU TUIIA HEPABEHCTBA.

18. Brimykiibie GyHKITUH.

19. Teopema Kyna-Takkepa.

20. Teopus nBoHcTBEHHOCTH. Teopema J1BOICTBEHHOCTH. [|IBOWCTBEHHbBIE METO/IBI.

21. Meroa IpOeKIHIA.

22. Metos BHYTPEHHUX W BHEITHUX MITPAQHBIX (yHKIIHHA.

23. MeTton BO3MOXKHBIX HaIlpaBJICHUH.

24. TlocTaHOBKH TPaHCHIOPTHOM 3a/1aui. MeTOo bl pelieHns TPaHCTIOPTHOM 3a1auu.

25. TlocTaHOBKH 3a7auu IEJIOUYUCICHHOTO JTHHEeHHOTo nporpammupoBanus (3LJIIT). Metos
pemenus 3LJIIIL.

26. Meton BetBeil u rpanun pemenus 3LUJIIL.

27. Penienue 3a1a4 KOMMHUBOSDKEpA METOJIOM BETBEH M TPaHMUII.

28. IlocranoBkM 3aj1auu JIuHEHOTO nporpammupoBanus 3JII1 B ycrioBusx pucka u Heomnpe-
nenenHoctd. Metoel pemenus 3JII1 B ycnoBusX prcka U HEONPEIEIEHHOCTH.

29. 3JII1 u Teopust urp.

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs!

OueHka

KpI/ITCpI/II/I OICHUBAHMUA 10 3K3aMCHY

Beicokuii ypo-
BEHb «5»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCly’KMBaeT CTYJEHT, OCBOWBIIWN 3HAHMS, yMe-
HUSI, KOMIIETEHIIUN U TEOPEeTHUECKU Marepuan 6e3 mpoOeroB; BBINOJ-
HUBLINI Bce 3afjaHusl, IPEIyCMOTPEHHbIE y4eOHBIM IJIAaHOM Ha BBICO-
KOM KayeCTBEHHOM YPOBHE; NPAKTHUYECKUE HABBIKH MPOpECCHOHATBHO-
0 MPUMEHEHHsI OCBOCHHBIX 3HAHUN C(HOPMUPOBAHBI.

Cpennuii ypo-
BEHBb «4»
(xoporti0)

OLICHKY «XOpOIIO» 3aCily’)KMBA€T CTYIEHT, MPAKTUYECKU IIOJHOCTBIO
OCBOMBIIMM 3HAHMS, YMEHMS, KOMIIETEHIIUA U TEOPETHUYECKUN MaTepH-
al, yueOHbIe 3aJjaHHs HE OLCHEHbl MaKCHUMAaJbHBIM YHCIOM OaijoB, B
OCHOBHOM C()OpMHUPOBaJ MPAKTUYECKHE HABBIKH.

[Toporosslii
YPOBEHb «3»
(ynosneTrBopu-
TEJHHO)

OLIEHKY «YAOBJIETBOPUTEIBLHO» 3aCITyKMBAET CTYJEHT, YACTUYHO C IMPO-
OemamMy OCBOMBIIMI 3HaHHS, YMEHUS, KOMIECTCHINH U TEOPETHYECKUI
MaTepHual, MHOTHE y4eOHbIE 3aJjaHus JTUOO HE BBITOJHWI, JTHUOO OHHU
OLICHEHBI YHUCIOM Oa/ulOB ONM3KUM K MHUHHMAIBHOMY, HEKOTOpBIC
NPAaKTUYECKHE HaBBIKU He C(HOPMHUPOBAHBI.
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MuHUMANBHBIA | OLIEHKY «HEYJAOBJIETBOPUTEIBHO) 3aCIIyKUBAET CTYAEHT, HE OCBOUBIINI
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETCHIINN U TEOPETUUYCCKUI Marepual, ydeOHbIe
(Hey1OBIETBO- 3aJlaHuUs HE BBITOJIHUII, TPAKTUYECKUE HABBIKUA HE CPOPMUPOBAHEI.
PHUTEIIBHO)

5.YYEBHO-METOAUYECKOE U HNH®OPMAIIMOHHOE OBECIIEYEHHUE
YYEBHOU JUCHUIIJIMHBI

5.1 OcHoBHasi JIuTEpaTypa:
1. CewunmoBa, Hatanpst MuxaitioBHa UuclieHHbIE METOIBI PEHICHUS 3aJa4 OJHOMEPHOU 0e3-

ycioBHOM ontumm3aiuu / CennoBa, Haranss MuxaitnoBna, Kamaiimuna, ['anuna Bennamu-
HoBHa; H. M. CennoBa, I'. B. Kanaiinuna; M-Bo oGpa3zoBanust u Hayku Poc. denepanmu,
Ky6anckuii roc. yH-T. - Kpacnonap: [Ky0aHckuii rocynapctBenHsiii yausepeuter], 2012. -
37c.

2. Jleroa, T.A. Meroab! ontumu3zaruu. [Ipaktudeckuii kype : yuednoe mocooue / T.A. Jleto-
Ba, A.B. IlanTtenees. - M. : Jloroc, 2011. - 424 c. - (HoBas yHuBepcuterckas Oubimnoreka). -
ISBN  978-5-98704-540-4 ; To ke [DnektpoH-Hbeld  pecypc]. -  URL:
https://biblioclub.ru/index.php?page=book_red&id=84995&sr=1 (10.02.2018).

3. Cyxapes, A. I'. MeTtoasl onTHMHU3anuu [DIEKTPOHHBIN pecypc] : y4eOHUK U MPAKTUKYM IS
OakanmaBpuata u maructparypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopos. - 3-¢ u3x.,
ucrp. u jgor. - M. : FOpaiit, 2017. - 367 c. - https://biblio-online.ru/book/FBDEFODD-58E4-
4241-BFEC-5A6E28E22FES.

JI1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMU U JIMIAMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
310pOBbsSl MMEIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«JIanp» 1 «fOpaitm».

5.2 lonmotHATEIBHAS IUTEPATYPA:
1. OcrpoBckuii, I'ennaauit Mapkouu. OnTumuzanus TeXHUUECKUX cucteM / OCTpOBCKUH,

I'eanaaunit MapkoBuu, 3ustaunoB, Hagup HuzamoBuu, JlanteBa, Tarbsina BmanumuposHa;
I'. M. Octposckuii, H. H. 3ustnunos, T. B. JlanreBa. - Mocksa: KHOPVYC, 2012. - 422 c.:
wi. - bubnuorp.: c. 404-411. - ISBN 9785406010945.

2. 3acsanko, Onbra Bnagumuposna. HMccnenoBanue onepauuii: [npaktukym] / 3acaako, Omnbra
Brnagumuposna, Ycatukos, Cepreit BacunbeBuu; O. B. 3acanko, C. B. Ycarukos; M-Bo 00-
pasoBanus u Hayku Poc. @enepanuu, Kybanckuii roc. yH-T. - KpacHogap: [KyOanckuii roc-
ynapcTtBeHHbIH yHuBepcutet], 2014. - 194 c.: un. - bubauorp.: c. 15-16.

3. 3aifueB, Muxaun I'puropbeBnd. MeToabl ONTUMU3ALUKN YIPABICHUS U MPUHATHUS PEILICHHIA:
pUMepBI, 3a1a4uu, keiicol/ 3aitieB, Muxaun ['puropsesuy, C. E. Baproxun; M. I'. 3aiiues, C.
E. Baproxun; Poc. akaa. HaponHOTO X03-Ba U roc. ciyx0sl npu IIpesunente Poc. denepa-
. - [3-e u3a., ucnp. u goi.]. - M.: [leno, 2011. - 639 c.: un. - (YueOnuku [Ipe3uneHTckoi
Axanemun). - ISBN 9785774904921.

4. Jamuurep, B. A. NUndopmatuka u maremaruka. PemieHue ypaBHEHUH M ONTHMHU3AIUS B
mathcad 1 maple [OnekTpoHHBIi pecypc] : y4eOHUK U MPAKTHKYM JJIsi IPUKIaIHOTO Oaka-
naspuata / B. A. Jlanunrep, C. [I. CHMOH)XEHKOB. - 2-€¢ u3., ucnp. u jom. - M. : FOpaiit,
2018. - 161 c. - https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1.



https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1
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5. Meroapl onTUMHU3aNKH [ DIEKTPOHHBIN pecypc] : Y4eOHUK U MPAKTUKYM JJIs OakajiaBpuara u
maructparypsl / ©. I1. Bacunses, M. M. [lotanos, b. A. bynak, JI. A. AprembeBa ; moj pe.
@. I1. Bacunbesa. - M. : IOpaiit, 2018. - 375 c. - https://biblio-online.ru/book/CAA9AF22-
E3BB-454A-BE5SC-BB243EAAET2A.

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

5.4. UnTepHeT-pecypchl, B TOM 4HCJ/ie COBpeMeHHbIe NpodeccHOHAIbHbIE 0a3bl 1aH-
HBbIX M1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Dy1eKTPOHHO-0u0IMoTeuHbIe cucteMbl (IBC):
DBC «IOPAUT» https://urait.ru/
DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.rux» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

AR

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 oudnanoreka (HIb) http://www.elibrary.ru/
[ToTHOTEKCTOBBIC apXUBBI BEIYIIHMX 3alaIHbIX HAYUHBIX KypHAIIOB Ha Poccuii-
ckoif mardopme Hayunsix xypHamoB HOMKOH http://archive.neicon.ru
7. HanvonaneHas SJeKTpoHHas OuOimoTreka (IocTyn K DJIEeKTpOHHOW Oubimoreke
nuccepranuit Poccuiickoii rocynapcrBennoi oudiauoreku (PI'B) hitps://rusneb.ru/
8. INpesunentckas 6ubamoreka um. b.H. Enbrina https://www.prlib.ru/
9. Dnekrponnas koutekus Okcdopackoro Poccutickoro ®onga
https://ebookcentral.proquest.com/lib/kubanstate/home.action

ocouarwnE

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. "Jlektopuym TB" http://www.lektorium.tv/

18. YHuBepcurerckas UH(POPMALIMOHHAS CUCTEMA POC-

CHA http://uisrussia.msu.ru

5.6 NudopmannoHHbie CIPABOYHbIE CHCTEMbI:
1. Koncynbrant [Tmtoc - cripaBovHast mpaBoBasi cucTema (I0CTYM 110 JIOKaJIbHOM ce-
TH C KOMIIbIOTEPOB OUOIMOTEKH )

5.7. Pecypchbl cCBOOOAHOIO 10CTYMA:
1. Awmepukanckas nmareHTHas 0a3a qannbix http://www.uspto.gov/patft/
2. Tlomuble TEKCTHI KAHAACKUX AuMccepTaruii hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);



https://biblio-online.ru/book/CAA9AF22-E3BB-454A-BE5C-BB243EAAE72A
https://biblio-online.ru/book/CAA9AF22-E3BB-454A-BE5C-BB243EAAE72A
http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
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4. MuHHCTEpPCTBO HAYKHU U BBICIIETO oOpa3zoBanus Poccuii-
ckot depeparuu https://www.minobrnauki.gov.ru/;

5. ®enepanbubiii mopran "Poccuiickoe odpazoanue" http://www.edu.ru/;

6. Wudpopmannonnas cucrema "EnnHoe 0OKHO J0CTyna K 00pa3oBaTebHBIM pecyp-
cam" http://window.edu.ru/;

7. Enunas xomekius nudpoBbix o0pa3oBaTeibHbIX pecypcos http://school-
collection.edu.ru/ .

8. ®enepanbHBII HEHTP HHPOPMALMOHHO-00PA30BATEIBHBIX PECyp-
coB (http://fcior.edu.ru/);

9. IIpoext I'ocynapcTBeHHOr0 HHCTUTYTA pyccKoro si3pika uMeHn A.C. Ilymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CmpaBouno-uH(popMaIoHHbIi mopran "Pycckuit s3eik" http://gramota.ru/;

11. Cuyx0a TeMaTHYeCKUX TOJIKOBBIX ciioBaper http://www.glossary.ru/;

12. CnoBapu u suimkiIoneauu http://dic.academic.ru/;

13. Oopa3oBarenbHsblii mopran "Yueba" http://www.ucheba.com/;

14. 3akonomnpoekt "O6 obpazoBanuu B Poccuiickoit @enepauun". Bonpocs! u oTBe-
ThI http://xn--273--84d1f.xn--plai/voprosy_i_otvety

5.8. CoOcTBeHHbIE )JIEKTPOHHBIE 00pa30BaTeibHbIe U HH(POPMANIMOHHBIE pecyp-
col KyoI'Y:

1. Cpena MoayapHOro JuHaAMUYecKoro o0ydenus http://moodle.kubsu.ru

2. baza yueOHBIX MIIaHOB, Y4eOHO-METOAMYECKUX KOMIUIEKCOB, ITyOJIMKAUI U KOH-
depennuii http://mschool.kubsu.ru/

3. bubmmoreka nHPOpPMAIMOHHBIX pecypcoB Kadeapsl HH(POPMAITMOHHBIX 00pa3o-
BaTeNbHBIX TexHoyorui http://mschool.kubsu.ru;

4. DnexktpoHHsbIil apxuB gokymentoB Kyol'Y_http://docspace.kubsu.ru/

5. DnexTpoHHbIe 00pa3oBaTebHble pecypchl Kadeapbl HHPOPMALIMOHHBIX CHUCTEM U
texHosoruilt B oopazoBanuu KyOoIl'Y u Hayuno-merogudeckoro xypHaia "[LHIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

5.9. lepeyens pecypcoB HH(POPMALHOHHO-TETeKOMMYHUKAMOHHOM ceTn «HTep-

HET», B TOM 4YHcJie COBPeMeHHbIe Npo(eccHOHA/IbHbIE 0a3bl JaHHBIX U HHPOPMaMOHHbIE
CIIpaBOYHbIE CHCTEMbI, HE0OOXO0AMMBbIE 1JI5l 0CBOEHHS TUCHHUIIHHBI.

1. CunpaBouno-npaBoBas cuctema «Koncynprant [Inrocy (http://www.consultant.ru)

2. Tlopran oTKpbITHIX HaHHBIX Poccuiickoi Menepeparuu https://data.gov.ru

3. ba3za OTKpBITBIX JaHHBIX MUHHCTEpPCTBA TpyJa U COUMAIbHOW 3amuTtel PO
https://rosmintrud.ru/opendata

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

5. ba3za nannbix Bceepoccuiickoro MHCTUTYyTa HayyHOM M TexHUYeckoi mHpopmanuu (BU-
HUTH) PAH http://www2.viniti.ru/

6. ba3pl maHHBIX B cdepe MHTEIUIEKTYaJbHOH COOCTBEHHOCTH, BKJIIOYAsl MATEHTHHIE Oa3bl
JaHHbIX WWW.rusnano.com

7. ba3bl MaHHBIX W aHATUTUYECKHE ITyOIUKAINH «Y HUBEPCUTETCKAasi HHPOPMAIIMOHHAS CH-
crema POCCHSI» https://uisrussia.msu.ru/

8. Bukwumenus, cBOOOAHAs OSHUWKIONeaAus. [Dnekrponnsiii pecype]. — Wikipedia
http://ru.wikipedia.org

9. http://math.nsc.ru/LBRT/k5/opt.html (MeToas! onTumu3anuu, ydeOHOE mocoome)

6. MeToauyeckue yKa3aHusi JAJisi 00y4aIOIIUXCS 10 OCBOEHUIO THCIIUTNIHHBI

VYyeOHasi JeATeTbHOCTh MPOXOIUT B COOTBETCTBUHU C TpadUKOM ydeOHOTrO Mpolecca.
[Iporiecc caMOCTOSTEIbHONW PabOThl KOHTPOIUPYETCS BO BPEMsI ayJUTOPHBIX 3aHATHN M HWH/IU-
BUyalbHBIX KOHCYJbTaluid. CamocTosiTenpHast paboTa CTYIEHTOB IPOBOAUTCS B (popme u3yHe-


https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/
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
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HUSI OTAETBHBIX TEOPETHUECKUX BOIMPOCOB IO MpeIaraéMoi JIMTEpaType M BHITOJTHEHUH MpPaK-
TUYECKUX 3aJIlaHHH 10 pa300paHHBIM BO BpeMs ay JUTOPHBIX 3aHATUN pUMepaMm.

@oHJT OLIEHOYHBIX CPEJACTB JUCLUUILIMHBI COCTOUT M3 CPEJICTB TEKYLIETO KOHTPOJIS (CM.
CIHCOK JIa0OPaTOPHBIX paboT, 3a7a4 U BOIPOCOB) U UTOTOBOM aTTeCTaINH (3a4eTa, YK3aMeHa).

B kauecTBe OLIEHOYHBIX CPEACTB, MCIIOIB3YEMBIX JJISI TEKYIIEro KOHTPOJIS yCIIEBaeMO-
CTH, TIpeJyIaraeTcs MepeyeHb BOIPOCOB, KOTOPBIE MPOPadAThIBAIOTCA B MPOILIECCE OCBOCHUS KYp-
ca. JlaHHBII mepedeHb OXBATHIBACT BCE OCHOBHBIC pa3zeibl Kypca, BKIIOUYas 3HAHUS, MOydae-
MBI€ BO BpEMsI CaMOCTOSITENIbHON paboTsl. KpoMe TOro, BaKHBIM 3JIEMEHTOM TEXHOJIOTHH SIBIISI-
€TCsl CAMOCTOSITEIBHOE PEIICHNE CTYACHTAMH U cJada 3a/laHiid. DTO TOJHOCTHIO MHIUBHyallb-
Hast (popma oOyueHusi. CTyI€HT paccKa3bIBae€T CBOE PELICHHE MPEMNOAaBaTei0, OTBEYAET Ha JI0-
HOJTHUTEIIbHBIE BOIIPOCHI.

7. llepeyenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCMOJIb3YyeMbIX NPH OCYLIECTBIECHUH
o0pa3oBaTeIbHOIO Mpolecca

7.1 Ilepevyenb MHGPOPMALMOHHBIX TEXHOJIOTHIA.
— HMcnonb3oBaHue 2IEKTPOHHBIX NIPE3CHTALUN NPU MPOBEACHUN JEKIIUOHHBIX U MTPAKTH-
YECKHX 3aHIATHUM.

7.2 llepevyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecneYeHHusl.

1. Onepanuonnas cuctema MS Windows.

2. WurerpupoBannoe oducHoe npunoxenne MS Office.

3. IlporpammHoe obecnieueHHe ISk OpraHU3alny YIPaBIsSeMOro KOJUIEKTUBHOTO U
Oe3omacHoro aoctyna B UHTepHeT.

7.3 IlepeyeHb HEOOXOAMMBIX HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

1. Dnexkrponnas oubmuoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)/

2. DnektpoHHas 6ubnuoreka Kyol'y
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=2/1eKTpOHHbI

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

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

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

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

7. 9BC «BOOK.ruy https://www.book.ru OO0 «KunoPyc mennay

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

Iepeyens qorosopos IBC (3a nepro, COOTBETCTBYIOLIHIA CPOKY MoJIydeHust oopasoBanus 1o OOIT)

YueOHblii HaumeHoBaHHE TOKYMEHTA ¢ YKa3aHHEM PEKBH3HUTOB Cpox aeiicTBus 10Ky-
roj MEHTa

2018/2019 | OBC UsparenscTBa «JIane» http://e.lanbook.com/ OO0 U3narenbecTBO C01.01.18 mo 31.12.18
«JIanb» Joroop Ne 99 ot 30 HOs16pst 2017 .
OBC «YHuBepcuTeTckas 6ubiuoTexa onnaitny Www.biblioclub.ru C01.01.18 mo 31.12.18
000 «/Iupexr-Memaua» orosop Ne 0811/2017/3 ot 08 HostOpst 2017 1.
OBC «IOpaiit» http://www.biblio-online.ru OO0 DnekTpoHHOE M31a- 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 memua» 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 mo 31.12.18
Jorosop Ne 1812/2017 ot 18 nexabpst 2017 r.



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://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

8. MaTepuajibHO-TeXHHYecKasi 06a3a, HeoOXoAUMMAasi VIS OCYlIeCTBJIeHHsI o0pa3oBa-
TeJbHOI'0 MPOoIecca Mo JUCHHUIINHE

MarepualibHO-TEXHHYECKOE 00eCIIeYeHNE TUCIIUTIIMHBI

Ne Bug pabor
(MOTyJIsI) U OCHAIIEHHOCTh
JlexumoHHas ayJUTOpHs, OCHALEHHAs] IPE3EHTAlMOHHON TeX-
HUKOHN (IIPOEKTOpP, HKpaH, KOMIIBIOTEP/HOYTOYK) M COOTBET-
1. | JlekuoHHEBIE 3aHATHUA (p P, SKpat, p/noyT6yK)
CTBYIOIIIUM IIporpaMMHbIM obecrieuenueM (I10), nocka
Ayn. 129, 131, 3016, 305, 307
JlaGopaTopusi, yKOMIUIEKTOBaHHAS TEXHUYECKHUMHU CPEICTBAMU
2. | JlabopaTtopHble 3aHATUS 00y4eHHs — KOMITbIOTEpaMHU C COOTBETCTBYIOIIMM IMPOTPaMM-
HBIM o0ecriedeHrneM, MapkepHas focka. Aya. 101, 106, 106a
3 ['pynnoBblie (MHAUBUAY- Ayautopusi, YKOMILJIEKTOBaHHAsE MapKEpHON JIOCKOW U OCHa-
" | anbHbBIE) KOHCYJbTALUU IIIEHHAasl KoMIIbroTepoM. Aya. 129
4 Texymuii KOHTPOIIb, IPO- | AYIUTOPHS, YKOMIUIEKTOBAaHHAs MapKEepHOW JOCKON M OCHa-
" | Me)XyTOUYHAS aTTeCTalUs IIeHHasi KoMIbloTepoM. Ay, 129
KaGuner nis camocTosTenbHO paboThl, OCHAIICHHBIH KOMITh-
FOTEPHOM TEXHUKOM C BO3MOKHOCTBIO TOAKIIOUYEHHUS K CETH
«HTEepHET», MPOrpaMMOii SKPAaHHOTO yBEIMUYEHUS U obecrie-
5. | CamocrosrenbHas pabota p > 1IPOTP p y

YEHHBIH  JOCTYIIOM B  DJJEKTPOHHYIO  HH(OPMAIMOHHO-
oOpa3oBaTenbHyto cpeny yHuBepcutera. 102-A W yuTanbHBIM
3aI
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[Tpumeuanue: KoHnTkperusanus ayautopuil u ux ocHamienue onpenensercs OIIOIL




Mpuioxenne

MeTtoauyeckne yKa3aHusi 0 BHINOJHEHUIO JTA00PaTOPHBIX padoT

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

Hacrosmme meroauueckue yKa3aHus MpeIHa3HAYEHBI sl BBIMOIHEHUS JIAOOPAaTOPHBIX 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
npenojasarenemM. Jlo Hayaia BBIIOJHEHUS CTYAECHTY ClEeIy€eT IPOAHAIU3UPOBATh 3aaHNUE.

[Ipu nmpoBeneHnu nabOpaTOPHBIX PaOOT MPAKTUKYETCS MPUMEHEHUE KOJUICKTHBHBIX H
TPYIIOBBHIX OPM pabOTHI, a TAK)KE UCTIOIB30BaHNE HHAUBUIYAIBHBIX (DOPM C IIETIHIO TTOBBIIICHHS
OTBETCTBEHHOCTHU Ka)JIOTO CTYJICHTa 32 CAMOCTOSTENIbHOE BBIIIOJIHEHHE TIOJTHOrO 00beMa padoT.

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

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

3aodanue 1. Jlokazath cBOiiCTBa yHUMOAAIbHBIX QYHKIMH. Vcnionb3ys kinaccuyeckuil me-
TOJI, PEIINTh 33/1a4y HAXOXKICHUS IKCTpeMyMa (QYHKIIMU OJHOTO (MHAMBUIyatbHas 3aa4a 1.).

3aoanue 2. HaniucaTh ¥ OTIAAUTH MPOTPAMMy YHCICHHOTO PEIICHHUS 33a7adyd HaXOXKIe-
HUS MUHUMYyMa (YHKIIMH OJTHOTO TIEPEMEHHOT0, UCIIONb3Ysl METO AUXOTOMHH, METO 30JI0TOTO
ceueHus, Meton Pubonayyu.

WunuBuayansHas 3amadya 1. Haittu MunumMyMm (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 BeImonHeHus 1a00paTopHON PadOThI CTYIEHT U3yYaeT METOJbI IEPBOTO MOPSKA,
CTpaTeruu MoucKa MUHMUMYMa; a TaKXKe pa3padaThIBaeT aJITOPUTM MOUCKA; OIIEHUBAET CXOAUMO-
CTH METOJIOB (METOJ IPaJMEHTHOrO CITyCKa, METOJI HauCKopeHmiero ciycka, merog dneruepa-
Pusca, meron JlaBumona-daeruepa-Ilaysmna) (cm. [2]). Beimoanser BelaHHOE MPEMOAaBaTEICM
WHJIMBUAYAJIbHOE 3a1aHue 3 U 4.

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

GYHKIIMM MHOTHX NIEpEMEHHBIX (MHAMBUIyallbHAs 3a1a4a 2.)

3aoanue 4. Hanucath U OTJIaJUTh NPOTPaMMy UMCIIEHHOTO PELICHUs 3aJauyd HaXOXK[e-
HUST MUHUMYMa (DYHKLIMH MHOTHX IE€PEMEHHBIX, HCIIOJIb3Ysl METOJ HAMCKOpPEei-
mero cnycka, meroa Herorona, meton Herotona-PaBcona m meron dneryepa-
Pusca.

Unausuayanbhas 3anada 2. Haiitn Muanmym Gyrkunm 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 6e3ycno8Hou onmumuzayuu QyHK-
Uuu MHO2UX nepemennvix. Memoovl 6mopo2o nopsaoka.

B xo71¢ BBINOIHEHHUS TaA00OPATOPHOM pabOThI CTYACHT U3y4aeT METOJIbI BTOPOTO MOPS/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 nenuneitnozo npozpammuposanu.

B xoze BbinonHeHus 1abopaTopHOi pabOThI CTYACHT U3y4YaeT METoJ MHokuTenel Jla-
rpanxa, MeToJ tpadubx QyHKIUI, MeToI 6apbepHbIX (GYHKIIHIA, METOJ] MPOEKIIMU I'PAJAUEHTA.

3aodanue 5. Vicnionb3ys MeTo MHOXKUTeNeH Jlarpanika, pemuTh 3a1a4y HaX0Xk/AE€HUs YCIOBHOTO
MUHHMYyMa (DYHKIIMH MHOTHX TIEPEMEHHBIX.
3aodanue 6. Hanmcath M OTJIAOUTh NPOTPAMMy UHUCIIEHHOTO DPEIICHHS 3aJa4d HaXOXKICHUS
YCIOBHOTO MHHHMYyMa (YHKIMM MHOTHUX II€PEMEHHBIX, HCIOIb3ysS METO]
mrpadHbIX QYHKIUH.
WunmBunyanbHas 3a1ada 3. Haiiti ycrnoBHBI MHHUMYM (DYHKIIMH MHOTHX MTEPEMEHHBIX
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 U3y4aeT MOCTAaHOBKY 3a/la4d IEJI0-
YUCJIEHHOTO0 JIMHEeHoro nporpammupoBanus (3LJIIT), meton BerBeit u rpanuly pemenus 3LJIII,
pelieHre 3a1a4d KOMMHBOSDKEpa METOZIOM BeTBEH U Tpanull (cM. [2]), cTpareruu moucka MUHH-
MyMa; a TaKXKe pa3pabaThiBaeT aJiTOPUTM TOUCKA; OIICHUBAET CXOJIMMOCTH METOAO0B BhIMOIHSIET
BBIJIAaHHOE TpernoaaBaresieM 3amaanue (cm. [2], crp. 388-389, NoNel-12).

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

B xo/1e BBINOIHEHKS 1a00pAaTOPHOM paboOThl CTYEHT M3yYaeT IOCTAHOBKY 3aj1au 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) u3y4uTh METO/IBI MATEMATHYECKOTO MOJICIIMPOBAHNS;

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

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

OTyer MO CAMOCTOATEILHOMH padoTe J0KEH COACPKATH:

1) 3ananue;

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

4) aHanu3 NOJYYEHHBIX PE3yIbTAaTOB.




