MuHHCTEPCTBO HAyKU U BhIcIIero oOpazoBanus Poccuiickoit denepannu
denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEKJICHUE BBICIIEr0 00pa30BaHUs
«KyOaHCckuil rocy1apCTBEHHBI YHUBEPCUTET)

@DaKyJIbTET KOMITBIOTEPHBIX TEXHOJIOTUW U MPUKIIAJTHON MAaTEMaTUKHU

abore,
€pBbIA

«30» mas 2025 .

PABOYAS TIPOTPAMMA YUYEBHOM JUCHUIIJIMHBI

b1.0.12 <METOAbI OITUMU3ALIUN

Hanpasnenune moaroroku__01.03.02 [MpuknagHas MmaTeMaTuka U nHOOpMATHKA

Hampasnennocts (npoduib) Marematudeckoe U nHOOPMAITMOHHOE 00ecTieueHre
DKOHOMUYECKOU AEATEIBbHOCTH;

HDOFDaMMI/IDOBaHI/Ie )41 I/IHd)ODMaI_II/IOHHI)Ie TCXHOJIO-
THU ),

MaremaTH4eCcKoe MOACIMPOBAHHUEC B CCTCCTBO3HA-
HUM U TCXHOJIOTHUAX

[Iporpamma noaAroToBKU akajgemMuyeckas
dopma oOydeHUS oYHas
KBanudukanus (crenenp) BEITYCKHUKA OakajaBp

Kpacnomap 2025



Pabouast mporpamMmma AUCIUTUIMHBL «METOIbI ONTUMH3AIMI» COCTABJICHA B COOTBETCTBUH ¢ De-
JEpaTbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM BhIcIIero odpaszosanus (OI'OC
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/
H.o. 3aBenyromiero kadeapoii (pa3paboTunka) =
A.B. Ilucemenckwii, K.¢.-M.H. a7
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A.B. ITuceMeHcKuid, K..-M.H. a4,

- nH(OpPMALIMOHHBIX TexHOJOoTuH, mpoTokoa Ne 16 ot 14.05.2025 .
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TEXHOJIOTUH W TIPHKIJIQJAHOW MaTeMaTHKH
npotokos Ne 4 ot 23.05.2025 T.
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npukinagHoil maremaruku YMK ¢akynsrera Koanenko A.B, - -es?“’ ’
JI.T.H., JOIICHT ) /

PenensenTsr:

[Tanomuukosa TatesiHa JIeoHHUTOBHA.

JIokTOp TemaroruyecKkux Hayk, KaHauaaT (U3NKO-MaTeMaTH4ecKuX Hayk, mpodeccop. [louer-
HBI paOOTHUK BBICIIETO MpodeccruoHanbHoro oopazoBanus P®. lupekrop uHctuTyTa hyHma-
MeHTalbHBIX HayK (MPH) ®T'EOY BO «KyoI'TY».

MapxkoB Burannii Hukonaesuu.

Jloktop TexHuueckux Hayk. IIpodeccop kadenpbl HHPOPMATMOHHBIX CUCTEM U MPOTPaAMMHUPO-
BaHUS MHCTUTYTa KOMIIBIOTEPHBIX cucTeM U HHopmainuoHHoil Oe3omacHoctu (MKCulb)
OI'BOY BO «KyoI'TY».



[EJA U 3AIAYM YYEBHOW JACIIATITAHBI

Hean u3ydyeHus: TUCUUILIMHBI OMPEJIEICHBI TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaH-
JapTOM BhICIIEr0 oOpazoBaHusl U cooTHeceHbl ¢ oommmu 1einssmu OOIT BO no HampaieHuto
nonrotoBku «lIpukiagnas MaTemaTrka U HHOOPMATHKA», B PAMKaX KOTOPOM MPENOIaeTCs JA¥C-
LMILIMHA.

1.1 eabr0 oCcBOCHHS y4eOHON AUCHUILTUHBI «METOAbl ONTUMHU3AIUNY SIBIIsSeTCs (Hop-
MHUPOBaHHE y CTYJICHTOB 3HAHUI MO OCHOBAM TEOPUU ONTHUMHU3AIMUA W 3HAHUH 00 OCHOBHBIX
MOAX0/1aX 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 ¢ nH(popma-
LUEel U3 pa3IMuYHbIX UCTOYHUKOB, BKIIFOYAsl CETEBbIE pecypchl ceTh VHTepHET, Ui pelieHus 3a-
nad 1mpoecCUOHATBHOM AESITeNbHOCTH B COCTaBE HAay4YHO-HCCIEAOBATEIbCKOTO U MPOU3BO/I-
CTBEHHOI'O KOJIJIEKTUBA.

1.2. 3agaun qUCHUILUIMHBI. B Xo/e M3y4eHUs MUCHUIUIMHBI CTaBATCS 33Ja4d HAy4YUTh
CTYJICHTOB:

1) 3HaTh comepxKaHue MPOrpaMMBbl Kypca, (GOpPMYJIHPOBKH 3a1a4, METOJIbI X HUCCIICI0BA-
HUS;

2) BBIOMPATH MOJIXO/SIIME METOIBI IS PEIICHUS SKCTPEMAIIbHBIX 337134

3) yMeTh IPUMEHSTh Ha MPAKTUKE KOHKPETHBIC BHIYUCIUTEIbHBIC METOJbI K aHAIHM3Y H
PELICHUIO ONTUMU3ALMOHHBIX 33/1a4;

4) u3y4aTh CAaMOCTOSITEIILHO HAYYHYIO U y4eOHO-METOIUUECKYIO JIUTEPATYpy MO MPOdu-
JII0 U3 Pa3JIMYHBIX UCTOYHMKOB, BKJIKOYasl CETEBBIE PECYPCHI ce€TH MHTepHET, Ui pene-
HUS IPO(ECCUOHATIBHBIX U COIIMANIbHBIX 3a/1au.

1.3. MecTo y4yeoHoii TuCHUILIAHBI B cTpyKType OOII BO

JuctmmummHa «MeToapl ONTUMHU3AIMI» OTHOCUTCS K OTHOCHTCS K 00S3aTeNbHOW 4acTh
brnoka 1 «/{ucuunauns! (Moaysu)» yueOHOro MiiaHa.

HNannas quctumiuHa («MeToabl ONTUMHU3ALMKY») TECHO CBsI3aHa C AUCHUITTMHAMH MaTe-
MaTHYECKOI'0 U €CTECTBEHHOHAYYHOro IMKia: «Maremarnuueckuil aHanus», «Anredpa 1 aHajiu-
TUYECKasi TeOMETPUsI», «UUCIeHHbIE METOIbI». 3HAHUS, OTYUYEHHBIE IPU OCBOCHUH JUCLUILIHU-
Hbl «MeToAbl ONTHUMU3AIMKY, UCIOIB3YIOTCA MPH U3YYEHUH NUCUUILIMHBI «MaremaTuyeckue
METOJbl U MOJIETIN UCCIENOBAaHUS ornepauuit», «Teopus pucka 1 MOJEIUPOBAHUE PUCKOBBIX CH-
Tyaruity, «Teopus onTumManbHOTO MOPTdENs MEeHHBIX OyMary. B COBOKYITHOCTH M3ydeHHE ITOM
JTUCITUTIMHBI TOTOBUT 00y4aeMBbIX KaK K Pa3UYHBIM BHJIaM MPAKTUUECKOW IKOHOMUYECKOU Je-
ATEIBHOCTH, TaK U K HAYYHO-TEOPETUUYECKON U HCCIIEIOBATENBCKON €SI TETLHOCTH.

1.4 TPEBOBAHUS K YPOBHIO OCBOEHUSA COJAEPXAHHUSA JAUCHMU-
IIJIMHBI.

OIIK-2 CrnocofeH HCHOJIB30BaTh W AANTHPOBATH CyHIECTBYIOIHE MaTeMaTHYeCKHe
MeTO/Jbl U CHCTeMbI MPOrPAMMHMPOBAHNS JJs Pa3padoTKU U peau3anuu ajaro-

PUTMOB pelIeHusI MPUKJIATHBIX 327124
3HATDH NOIIK-2.1 (40.001 A/02.5 3n.1) llenu u 3agauu TPOBOJUMBIX HCCICIOBAHUN U
pa3paboTOK, METO/BI AJANTAHHA CYIIECTBYIONIMX MAaTeMaTHYCCKHUX METOJIOB U CH-
CTeM MPOTPAMMHPOBAHUS NJsl pa3paOOTKH U PeaTu3aluyd aIrOPUTMOB PEIICHHUS

MPUKIIATHBIX 3a/1a4

NOIIK-2.2 (40.001 A/02.5 31.2) OTedyecTBEHHBIN U MEXTyHAPOAHBIN OMBIT B COOT-
BETCTBYIOILIECH oOJactu HCCIIEJOBAHNMH, METOJIBI ajarnra-



YMmernb

Baanern

OIIK-3

3HaTh

YMmernb

Biaagern

IIUY CYIIECTBYIONIX MATEMAaTHUYECKUX METOJIOB M CHCTEM IPOTPAMMHUPOBAHUS IS
pa3paboTKU U pean3aliy 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 aJanTa-
IIUY CYIIECTBYIOIIX MATEMAaTHUYECKUX METOJIOB M CHCTEM IPOTPAMMHUPOBAHUS JIJIs
pa3pabOTKU U pealn3aluy aIrOPUTMOB 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-
KJIaJHBIX 33/1a4

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

NOIIK-2.11 (40.001 A/02.5 Ip.2 Tn.) JlesTenbHOCTh, HANPaBJICHHAS Ha PEIICHUE
3a/la4y aHAJTUTUYECKOT0 XapakTepa, MPeAnoiaraix BHIOOp 1 MHOIr00Opa3ue akTy-
QJIHBIX CIIOCOOOB PELICHHS 3aj]ad, UCIOJIb30BaHNE U adalTUPOBAHHUE CYIIECTBYIO-
IIMX MaTEeMaTHMYECKUX METOJOB U CHCTEM IPOrpPaMMHUPOBAHUS ISl pa3paboTKu U
peali3aiyy aJrOpPUTMOB PEIICHIS MPUKIIATHBIX 33]1a9

Cnoco0eH MpUMeHSITh 1 MOAUPUIMPOBATH MaTeMaTHYeCKHe MOJeIH IJIs pe-
HIeHUS 33124 B 00J1aCTH NPO(PecCHOHATIBLHOM esITeJIbHOCTH
NOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3ama4u MPOBOJUMBIX HCCIICTOBAHUA M
pa3paboTOK, METObl MATEMATHYECKOT'O MOJICITUPOBAHMSI I PEUICHUS 3a7ad B 00-
JaCTH MPO(PECCHOHATBHOH TeITeTHHOCTH
NOTIK-3.2 (40.001 A/02.5 3u.1) llenn u 3amaud TPOBOAUMBIX HCCIICIOBAHUN |
pa3paboTOK, METOIBI MATEMAaTHICCKOTO MOJCITUPOBAHUS IS PEIICHUs 3a7a9 B 00-
JacTH NMPoQecCUOHANBHON 1eATeTbHOCTH
NOIIK-3.3 (40.001 A/02.5 3H.2) OteuecTBEHHBIN U MEKIYHAPOJHBINA ONBIT B COOT-
BETCTBYIOIIEH 00JACTH MCCIEI0BaHUN, METOABl MATEMATUYECKOTO MOJEIHPOBAHUS
JUTSI pellieHus 3a/1a4 B 00J1acTH TPOPECCHOHAIBHON JESTETHHOCTH

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

NOTIIK-3.9 (40.001 A/02.5 Tn.1) IlpoBeaeHue 3KCIEPUMEHTOB C UCIOIB30BAHUEM
METOJIOB MaTEeMaTHYeCKOT0 MOJEIMPOBAHMS B COOTBETCTBUU C YCTAHOBJIICHHBIMU
MTOJTHOMOYHUSMHU

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

HNOIIK-3.11 (40.001 A/02.5 Hp.2 Tn.) JlesTenpbHOCTh, HANlpaBieHHAs Ha PEIICHUE
3a/la4 aHATUTHYECKOT0 XapakTepa, MPeANnoIaraloix BHIOOp 1 MHOT000pa3ue akTy-
QIBHBIX CITOCOOOB PEIICHUS 337a4 Ha OCHOBE METOJI0OB MaTEeMaTHYECKOT'O MOJICITH-
pOBaHHUS

PesynbraTel 00yyeHHs 110 TUCHUITIMHE «MeTOoIbl ONTUMHU3ALUN JOCTUTAIOTCS B paMKax
OCYIIIECTBIICHUS BCEX BUAOB KOHTAKTHOM M CAMOCTOSITENIbHOM paboThl 00y4YaroUIMXcsi B COOTBET-
CTBHH C YTBEPKJICHHBIM Y4eOHBIM TUIAHOM.



WuaukaTopsl JOCTUKEHHUS] KOMIIETEHIIUN CUNUTAIOTCS CPOPMUPOBAHHBIMU MIPHU TOCTHXKE-

HUH COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06y‘I€HI/I5I.

2. CTpyKTYpa M coiep:KaHue JMCHUIIIMHbI

2.1 Pacnpeesienne TPyA0EéMKOCTH IMCIUILIMHBI 110 BUJAaM padoT
OOmast TpyAoEMKOCTh AUCHUILIMHBI cocTaBisieT 3 3a4.eq. (108 wacoB), ux pacmpenerne-

HHUEC I10 BUAAM pa60T IMPEACTABJICHO B Ta6J'II/IHC.

Bun paGotsl TpynoeMKoCTb, 4HacoB
6 cemecTp
KonrakTHasi pa6oTa, B TOM yncJe: 68,3
AynuTopHas padora: 64
3aHAMUsL IeKYUOHHO20 Muna 32
J1abopamopHble 3aHIAmusl 32
HNuas koHTaKTHas1 padoTa:
KonTpons camoctosrensHol paboTsl (KCP) 4
[Tpomesxxyrounas arrecranus (MKP) 0,3
CamocrosiTeibHas padora (CP): 4
Kypcogoii nipoekrt (KII), kypcosas padora (KP) -
CamonoaroroBka (mpopaboTka U MOBTOPEHHUE JIEKIIMOHHOTO MaTEPHU- 4
ajla ¥ MaTepuana yueOHUKOB U y4eOHbIX [TOCOOMIL, MOATrOTOBKA K JIa-
OOpaTOpPHBIM M MPAKTUYECKUM 3aHITHSIM, KOJUIOKBHYMaM H T.1.)
BrinosiHeHNE MHIMBUAYAJIbHBIX 3aJaHUN 1
Pedepar -
[ToAroToBKa K TEKyIIeMy KOHTPOJIIO 1
KonTpoJb:
[ToAroTOBKA U cava dK3aMeHa’ 35,7
OO0mas Tpy10eMKOCTh | Yac. 108
B TOM YHCJIe KOHTAKTHasi padoTa 68,3
3a4. e/l 4
Bujg nToroBoro KOHTpoJIst DK3aMeH
2.2 CTpyKTypa IMCUMIIIMHBI:
Pazgensbl quctumuinHbl, n3ydaembie B 6 ceMmecTpe
Ne Konuuecmeo uacos
Bcero | Ayoumopnas paboma | Bueayoumop-
HaumeHoBaHue pa3nesioB (TeMbl) Haa paboma
JI JIP KCP CPC Kon-
TPOJIb
1 Be3ycji0BHAasi OAHOMEpPHAasi OIl-
THMU3ANHS
1. | ®opmynupoBKa MaTEMaTHUECKOI
3agaqu ontuMmsanuu. Kinaccuue- 10 2 4 0 2
CKHE€ METOJIbI PEIICHUS 3a]1a4 O/~
HOMEPHOW ONTUMU3AIUU
2. | YUnucneHHbIE METOBI PEIICHUS 3a- 16 6 4 0 2
Jlad OJTHOMEPHOH ONTUMU3ALIUU

! Mpu HanMuMM 3K3ameHa No AUCLMNANHE




2 Be3yc/10BHasi MHOTOMepHast

ONTHMH3ALHSA

3. | Kimaccuaeckue MeTo bl pelieHus 8 2 0 0 2
3a1a4 MHOTOMEPHOM ONTUMH3aLIUH.

4. | Knaccugukarus u 0030p METOZ0B 6 2 0 0 4

0e3ycI0BHOW ONTHUMU3AINH

5. | HUucneHHble METOIBI O€3yCIOBHON
ONTUMHU3AIMH (YHKIIUA MHOTHX 18 4 6 0 4
nepeMeHHbIX. MeTo1bl IEPBOTo
MOpsIKa.

6. | UnucneHHble METOABI O€3YCIOBHON
ONTUMHU3ANKNH (QYHKIIUA MHOTHX 24 4 8 2 6
nepeMeHHbIX. MeTo/1bl BTOPOro
MOPSIKA.

3 HestuHeiiHOe MpOrpaMMuIpoOBa-
HHE

7. | Knaccudukarus 3a1a4 HeIIMHEHHO- 14 6 0 0 4
r'0 MPOrpPaMMHUPOBAHHSL.
8. | 3amaun TUHEIHOTO MPOTrPaMMHUPO- 18 2 4 0 4
BaHUs

4 CnenuajbHble MeTObI ONTH-
MHU3aIHHU

9. | 3agaua [EeI0YUCICHHOrO JINHENHO- 14 2 4 0 4
r'0 MPOrPaMMHUPOBAHHUSI

10{ 3agauu TMHEHHOTO TPOrPaMMUPO-

15,7 2 2 2 4 3,7
BaHUSA B YCIIOBUAX HEONPEIEIEHHO-
CTH
11) IMoaroroBKa K sK3aMeHy 35,7
12) UKP 0,3
13| KCP 4
Hroro: 108 32 32 4 4 35,7

[Tpumeuanue: JI — nexmuu, JIP — maboparopusie 3austusi, CPC — camocTosiTenbpHas paboTa CTy-
JeHTa

2.3.Conep:xanue pa3ieioB THCHUTLIAHBI

1 Be3ycioBHast 0lHOMEpPHAsi ONTUMHU3ALUA

Tema 1. @opmynupoeka mamemamuueckoii 3ad0auu onmumusayuu. Knaccuueckue
Memoobl peuteHus 3a0a4 00HOMEPHOI ONMUMUAUUU.

Teopema Mak-Jlopena. Knaccuueckuii MeTO] HaXOXKIACHUS SKCTpeMyMa (PYHKIIHH OJIHO-

ro IEPEeMEHHOTO. Y HUMoAanbHbie QyHKIIMU. CBOICTBA YHUMOAATBHBIX (DYHKIIHIA.

Tema 2. Yucnennwvie memoowvl peuieHus 3a0a4y 00HOMEPHOI ONMUMUIAYUU.

Mertonpl HyneBoro nopsaka. Meroz nepedbopa. Meroa auxotoMuu. MeTo 3070TOTO ce-
yenus. Merog ®dubonauuun. Meroa PozenOpoka. Meron nedopMupyemMoro MHOTOYTOJIbHHUKA.
Mertoa TSKeNnoro mapuka.



2 be3yc/I0BHAsi MHOTOMEPHAsi ONITUMHU3ALUS

Tema 1 Knaccuueckue memoowt peuieHus 3a0a4 MHO2OMEPHOU ORMUMUSAUUL.

Teopembl 0 HEOOXOAMMOM M JOCTaTOYHOM YCIIOBHH 3KCTpemyMa. Kiaccuueckuid anro-
putM. JlemMbl 0 HampaBineHHsIX crycka. Kiaccudyeckuii MeTor HaXOKIeHUs IKCTpemMyma (pyHK-
[IUU HECKOJBbKHUX MEPEMEHHBIX.

Tema 2 Knaccugpukauusa u 0030p memoooe 6e3ycjio6Holl ONMUMU3auuu.

Tema 3. Hucnennvie memoowvl 6e3ycioéHoll onmumusayuu QyHKuyuu MHO2UX nepe-
mennvix. Memoowt nepeozo nopsaoka.

Meron rpagueHTHOro cimycka. Meroa Hauckopeiiero crycka. Meron ®@neryepa-Pusca.
Meron daBunona-®neruepa-Ilaysnna.

Tema 4. Hucnennvie memoosvt 0e3yclo6HON ONMUMUAUUU PYHKUUU MHO2UX nepe-
mennwvix. Memoowvt 6mopozo nopaoka.

Meron Hetorona. Meron Hetorona-Pascona. Meronn Mapkapa.

3 HeqimHeliHOe MPpOrpaMMHUpPOBaHNe

Tema 1. Knaccugpukayua 3adau neauneitnozo npozpammuposanus. Teopema Kyna-
Takkepa. Memoowsl noucka ycio8Ho2o IKCmpemyma.

Metox muoxwureneit Jlarpamxka. Meron mrpadusix ¢pyHkuuii. Metox 6apsepHbIX (QyHK-
uuid. Metoa npoeKuuu rpaueHTa.

Tema 2. 3a0auu nuneiino2o npozpammuposanus.

Cumiuiekc Metof. TpancnopTHBIE 3aauu.

4 CnenuajbHbIe METOAbLI ONTHUMU3ANNH
Tema 1. 3a0aua yenouucneHno20 TUHENHO20 NPOZPAMMUPOBAHUA.

ITocTaHOBKM 3a/1a4M LIEIOYUCIEHHOTO JUHEeHHOoro nmporpammuposanus (3LJIIT). Metoast
pemenus 3LUJITIL. Meton BerBeii u rpanun pemenus 3LUJII. Pemenne 3amaun koMMHBOSDKEpa
METOJIOM BETBEH U I'PaHULL.

Tema 2. 3a0auu nuneitno2o0 npocpamMmupoeanus 6 ycio6usax HeonpeoeneHHoCmu.

[TocranoBku 3amaun nuHeitHOro mporpammupoBanus (3JIII) B ycnoBusix pucka u He-
onpezneneHHocTd. Meronsl pemenus 3JIII B ycnoBusx pucka u HeonpeneneHsoctu. 3J1I1 u teo-
pHs Urp.

2.3.1 3auAaTHA JEeKIIHOHHOI0 TUIIA

Haumeno- dopma TEKYIIETO
No BaHUE Conepxanue paszaena KOHTPOJISI
paznena (no Hedensim cemecmpa)
1 | besycnos- Tema 1. @opmynupoBKa MaTEMaTUYECKOMN 1. KoHTposbHBIE BO-
Has OJHO- 3amaun ontuMmuzanuu. Kinaccuueckue MeTonbl | Mpochl
MEpHas Of- | PeIIeHUs 3a7a9 OJHOMEPHON ONTHMHU3AINH
TUMU3ALUA

Tewma 2. YncrieHHbIE METO/IbI PEIICHUS 3a7a4
OJTHOMEPHOM ONTUMHU3ALUU

2 | besycnos- Tema 1. Knnaccuueckue meroas! pemenus 3a- | 1. KonTponbHble Bo-
Hasi MHOTO- | a4 MHOTOMEPHOM ONTUMU3AIUH. IIPOCHI
MEpHasl onl-




TUMHU3alUuA

Tema 2. Knaccudukanus u 0630p METO10B
0e3yCI0BHON ONTHMHU3AINU

Tema 3. UucneHHble METOIbI O€3YCIOBHON
ONTUMM3ALMH (PYHKIIMA MHOTHUX I€PEMEH-
HbIX. MeTopl IEPBOTO MOPSAAKA.

Tema 4. YncneHHbIe METOIBI O€3YCIIOBHOM
ONTUMU3ANNH (PYHKIIMHA MHOTHX MTEPEMEH-
HBIX. MeTO/IbI BTOPOTO MOPSIIKA.

3 | Henuneii-

HOE TIpO- POrpaMMHPOBAHUSI.
rpaMMHUPO- .

P p Tema 2. 3agauu HEMTUHEUHOTO MTPOTPAMMUPO-
BaHUE

BaHUA

Tema 1. Kmaccudukanus 3aga4 HeTMHEHHOTO

1. KontposnpHsbie Bo-
IPOCHI

4 | Coenuais-

HBIC METO- | IPOrPaMMHPOBAHUS
bl OTITH- .

Tewma 2. 3agaun TUHEHHOTO TPOTrPaMMHUPOBa-
MU3aAIUH

Tema 1. 3amaua UEITOYUCIEHHOTO JIMHEHHOTO

HUA B YCJIIOBUAX HCOIPEACICHHOCTH.

1. KoutponbHble BoO-
POCHI

[IpakTuueckue 3aHsTHs, 3auUTa JadopaTopHoil paboTsl (JIP), BbIMOMHEHHE KYypCOBOTO

npoekra (KII), kypcooii padotsl (KP), pacuetno-rpadpuueckoro 3aganus (P1'3), nHanucanue pe-
depara (P), acce (3), komnokBuym (K), rectupoBanue (T) — He mpeyCMOTPEHBI.

2.3.2 3aHATHA CEMUHAPCKOI0 THUIA

CGMI/IHapCKI/IC 3aHATUA — HE IPEAYCMOTPCHBI

2.3.3 JIaGopaTopHbIe 3aHATHS

®dopma TeKyIero KOHTPoJIsi(1mo Hexe-

Ne ni/m Tembl 1a00paTOPHBIX 3aHATHI
JISIM ceMecTpa)
1 2 3
1. BoinosiHeHue NpakTHYECKUX 3aJaHui
1 HucneHHble METOABI PEIICHUS 33]1a4 OJ1- 2. OT4er Mo pe3ynbTaTaM WHIWBUIYallb-
HOMEPHOU ONTUMU3ALUI HOTO 3a/I1aHHUS.
YucneHHble METO/IbI 0€3yCIOBHOM ONTH- 1.. BoinosHeHne NpaKkTHYeCKUX 3aJaHui
2 MU3aIH QYHKIIMA MHOTHX TIepeMeHHbIX. | 2. OTYeT 1o pe3ylbTaTaM WHAWBUIYaIlb-
Merozpbl IEPBOTO NOPsIIKa. HOTI'O 3aJIaHMsL.
YucneHHble METOIbI O€3yCIOBHOM ONTH- 1.. BeinonHeHne NpakTUYECKUX 3aaHUi
3 MU3aIUH QYHKIIMM MHOTHX NIepeMeHHbIX. | 2. OT4eT mo pe3ylibTaTaM WHAWBHUIYyallb-
MeTobl BTOPOTro MOPSAKA. HOT'O 3a/IaHHSL.
1.. BoinosHeHne NpakTHYECKUX 3aJaHui
4 3amaun HEMMHEWHOTO MporpaMMupoBanust | 2. OTYeT MO pe3ylbTaTaM WHAWBUIYaAIlb-
HOTI'O 3aJIaHMs.
o 1.. BeinonHeHne NpakTHYECKUX 3aJaHHi
5 3ajaya HenoYnCIEeHHOT0 JIMHEHHOTO Mpo- 2. OTder Mo pesyIbTaTaM HHMBHIyalb-
IrpaMMHUPOBaHMS
HOTO 33J1aHHUS.
6 3amaun TMHEHHOTO TporpaMMupoBanus B | 1.. BeIlmoHeHNE MpaKTHYECKUX 33 aHui

YCJIOBUAX HCOMPECACICHHOCTH.

2. Ortyer mo pe3ylibTaTaM HHAWBUIYAIb-




‘ ‘ HOTI'O 3aJIaHUsL.

3amuTa 1abopatopHoil padotsl (JIP), Beimosnnenne kypcosoro npoekta (KII), kypcoBoii
pa6ots (KP), pacuerHo-rpaduueckoro 3amanus (PI'3), nanucanue pedepara (P), acce (9), xon-
nokBuyM (K), rectupoBanue (T) — He IpeYCMOTPEHBI.

COJIEP)KAHUE JIABOPATOPHOM PABOThHI

Tema 1. Yucnennvie memoowl peuteHus 3a0a4 00HOMEPHOU ONMUMUIAYUUU.

[TocTaHoBKa 3a/1aul METOJOB HYJIEBOTO MOPSJIKA; CTPATETHs MMOMCKAa MUHIUMYMa; pa3pa-
0O0TKa aJITOPUTMOB; OIIEHKAa CXOJAMMOCTH METOOB (MeTOA mepedopa, METOI JUXOTOMHUHU, METO]
30710TOT0 CceueHus, meton dubonayum, meton PozeHOpoka, meron nedhopMupyeMOro MHOIO-
YrOJIbHUKA, METO/] TSDKEIIOTO IIAPHKa).

Tema 2. Hucnennvie memoovl 06e3ycinoeHoil onmumuzayuu (QYHKUYUU MHOZUX nepe-
mennvix. Memoowt nepeozo nopaoka.

ITocraHnoBKa 3agauv METOJOB MEPBOTO MOPSAKA; CTPATETHsl MOUCKA MUHUMYyMa; pa3pa-
00TKa aNrOPUTMOB; OLIEHKA CXOJAUMOCTH METOOB (METO/I TPaJUEHTHOTO CITyCKa, METO] HAaHCKO-
petimrero crycka, meroa dneryepa-Pusca, meron JaBunona-daerdepa-Ilaysia).

Tema 3. Hucnennvie memoowvt 6e3ycl08HON ONMUMUZAUUN PYHKUUU MHO2UX nepe-
mennwvix. Memoowt 6mopozo nopsaoka.

ITocTanoBKa 3a7auM METOJOB BTOPOIrO MOPSAKA; CTpPATErwsl MOMCKAa MUHHMYMa; pa3pa-
00TKa aJrOpPUTMOB; OIlEHKa CXOJIMMOCTH MeToAoB (MeTon Herorona, meton Heiorona-PaBcona,
MeTos1 MapkBapa).

Tema 4. 3a0auu HeAUHENHO20 NPOZPAMMUPOBAHUSL.

Meron muoxuTenelt Jlarpanxa. Meron mrpadubsix ¢pyHkunil. Metoa 6apbepHbIX QyHK-
nui. Meron npoeKkuuy rpaiueHTa.

Tema 5. 3a0aua yenouucIeHHO20 TUHEHUHO20 NPOZPAMMUPOBCAHUA.

[TocTanoBKM 3a/lauu LETOYUCIEHHOTO JIMHEWHOro mporpammupoBanus (3LJIIT). Merox
BeTBell v rpanul pemenus 3LJIIL. Pemenue 3a1aum KoOMMUBOSIKEpa METOIOM BETBEH M IPaHULL.

Tema 6. 3a0auu nuneinozo0 nPoOPamMmMupoOSanUus @ ycio8uax HeOnPedealeHHOCHU.

[TocranoBku 3amaun nuHeitHOro mporpammupoBanus (3JIII) B ycnoBusix pucka u He-
onpeaeneHHocTu. Metozs!l pemienus 3J111 B ycnoBusax prucka U HEONPEAEIEHHOCTH.

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
Kypcossie pabotsl (KP) — He mpenycMOTpeHbI.

2.4  TlepeueHb Y4eOHO-METOIMYECKOTO OOecmedeHUs /sl CAMOCTOSATEIbHOI pado-
ThI 00y4a0LIerocs 1o JMCHUILINHE

Lenbio caMOCTOATENHHON PabOThI CTYIEHTA SIBIAETCS YIITyOJeHHE 3HAHUN, TOTYyYSHHBIX
B pe3yJbTaTe ayJAUTOPHBIX 3aHATUN. BrIpabaThIBarOTCsS HABBIKM CaMOCTOSITEIBHOW paboThI. 3a-
KPETUISIOTCS ONBIT M 3HAHUS MOJyUYeHHBIE BO BpeMs J1a00paTOPHBIX 3aHATHA.



Bua camocrositensHOM
paboTHI

HepequL y‘le6H0'MeTO,I[I/ILI€CKOFO obecrnieucHus JHUCHUILINHBI
10 BBIIIOJTHEHHIO CAMOCTOSTEIIHLHON pa6OTLI

[IpopaboTtka u
MOBTOpEHHE
JIEKIIMOHHOTO MaTepuara,

Meroauueckue yKa3aHus ISl HOATOTOBKHU K JIEKIMOHHBIM M CEMUHAPCKUM
3aHATHAM, YTBEPIKICHHbIEC HA 3aceIaHNN Kadeapsl MPUKIaTHON MaTeMaTH-
KH (aKyJabTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U MPHUKIAJAHON MaTeMaTHKH
OI'bOY BO «Ky0I'Y», mporokon Ne7 ot 18.04.2018 .

1 |marepuana yyeObHolt 1 |Meroauueckre yKa3aHuUs MO BBIOJIHEHHIO CAMOCTOSATEILHOM paboTHI,
HAY4YHOM NUTEPATYpPhl,  |yTBepKIEHHBIE Ha 3aceaHny Kadeapsl NPUKIIaJHONH MaTeMaTUKH (paKyIib-
ITOATOTOBKA K TETa KOMIIBIOTEPHBIX TEXHOJIOTHM U pukianHoi maremaruku ®I'6OY BO
ceMuHapcKuM 3ausaTusaM  |«Ky6I'Y», mpotokon Ne7 ot 18.04.2018 r.

Pexxum goctyna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
MeTtoaudeckne yKa3zaHUs 110 BBIITOJHEHHUIO JIA0OPATOPHBIX padoT, yTBEp-
N KJICHHBIE Ha 3aceJaHny Kadeaphl MPUKIaIHONW MaTeMaTUKU (aKyIbTeTa
OJIFOTOBKA K - .
2 KOMITHIOTEPHBIX TEXHOJIOTHH 1 TIpHUKiIaaHoi MaTeMaTtuku @I'bOY BO

71a00paTOPHBIM 3aHATUAM

«KyO6I'Y», mpotokon Ne7 ot 18.04.2018 r.
Pexxum goctyna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

IToaroToBka K pelieHuIo
3a/1a4 U TECTOB

MCTOI[I/I‘ICCKI/IG YKa3aHus 110 BBIIIOJITHECHUTIO CaMOCTOSTEIIHLHOMN pa6OTI>I,
YTBEP>KACHHBIC Ha 3ace/laHuU KadeIpbl IPUKIIAJIHON MaTeMaTUKU (aKyib-
TETa KOMIIBIOTEPHBIX TEXHOJIOTUHN U NpukiagHoil marematuku ®I'BOY BO
«Ky0I'Y», nporokon Ne7 ot 18.04.2018 1.

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

IToaroroBka nOKJIaI0B

MeTtoandeckre yKkazaHus JJIsl IOATOTOBKH dcce, pedepaToB, KypCOBBIX
paboT, yTBepKICHHbIEC Ha 3aceaHuy KadeaApbl IPUKIATHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U MPUKJIAAHON MaTEeMaTHKH
OI'BOY BO «Ky6l'Y», mpotokon Ne7 ot 18.04.2018 r.

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

IToaroToBka K pelieHuIo
pacueTHO-TpapUUECKIX
3ananuii (PI'3)

MeTtoandeckre yKazaHUs 10 BHIOJHEHUIO pacueTHO-TpaduiIecKuX 3aaa-
HUH, yTBEpXKICHHbBIE HA 3aceJaHnu Kadeapbl MPUKIIaIHONH MaTeMaTHKU
(akynbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHUH U NMPUKJIATHON MaTeMaTHKH
OI'bOY BO «KyOI'Y», nporokon Ne7 ot 18.04.2018 .

MeToardeckre yKa3aHHs 110 BBIITOJHEHUIO CAMOCTOSTEIbHONW PaboThI,
YTBEp>KACHHBIC HA 3acelaHnU KadeIpbl IPUKIAIHOW MaTeMaTuKy GaKyib-
TeTa KOMITbIOTEPHBIX TEXHOJIIOTUH U npuKiaaHoi Matematuku ®I'BOY BO
«Ky6I'Y», nporokon Ne7 ot 18.04.2018 1.

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

IToaroroBka K TeKyLiemy
KOHTPOJIIO

MeToardeckre yKa3aHHs 110 BBIITOJHEHUIO CAMOCTOATEIbHON PaboThI,
YTBEP>KACHHBIE Ha 3ace/laHUU KadeIpbl IPUKIIAJTHOW MaTeMaTUKU (aKyib-
TeTa KOMITBIOTEPHBIX TEXHOIOTUH U npuKiagHoi Matematnku @I'bOY BO
«Ky6I'Y», mporokon Ne7 ot 18.04.2018 r.

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

Y4ebOHO-MeToIMYeCcKHe MaTepuabl JUIs CaMOCTOSTEIbHOW paboThl OOYyYarolMXcs U3
YHClia MHBAJIKJIOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrapmnstorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYECHUSM UX 37I0POBbs U BOCHPUATHS HH(DOPMAITIH:

JIjig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

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

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHoOM popme Ha si3b1ke bpaiins.

JUia U1 ¢ HapyIIEHUsIMU CiIyXa:

— B IIe4aTHOU (opme,

— B (popMe 2NIEKTPOHHOT O TOKYMEHTA.

Jnist i1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO ammapaTra:

— B Ie4aTHoi (opme,


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 (pOopMe DIIEKTPOHHOTO JIOKYMEHTa,

— B (popme ayamnodaiina.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIIXCS.

3.0bPA30BATEJIBHBIE TEXHOJIOI'MHN

C Touku 3peHMs IPUMEHSAEMBIX METOJI0B MCIIOJIb3YIOTCS KakK TpaJULMOHHbIE UH(OpMa-
LIMOHHO-OOBSICHUTEIIbHBIC JIEKYUU, TAK 1 UHTEPAKTUBHAs [0Ja4ya Marepuaia ¢ MyJIbTUMEINM-
HOW cucteMoil. KoMIbroTepHbIE TEXHOJIOIMHM B JJTAHHOM Cllydae O0ecleYMBaOT BO3MOXKHOCTb
Pa3HOIIAHOBOTO OTOOpa)KEHUs aJrTOPUTMOB U JAEMOHCTPALIMOHHOIO Marepuana. Takoe couera-
HUE II03BOJIIET ONTHMAJIbHO HCIIOJIB30BATH OTBEACHHOE BPEMsI M PAaCKpBIBATh JIOTUKY U COIEp-
JKaHUE JUCLUIIINHBL.

Jlekyuu npecTaBiIA0T cOO0M cucTeMaTH4YecKue 0030pbl TEOPUN ONTHUMU3ALUU C NOJa-
4yel MaTepualla B BUJE NPE3CHTALUH.

Jlabopamopnoe 3anamue 1103BOJSET HAYYUTh CTYACHTA IPUMEHATh TEOPETUUECKHUE 3HA-
HUS IPU PELICHUHN U UCCIIEOBAaHUM KOHKPETHBIX 3a1a4. JlaboparopHble 3aHATHS MPOBOJATCS B
KOMITBIOTEPHBIX KJIaccax, IPU 3TOM NpakTUKyeTcss paborta B rpymnmax. [loxxon paszbopa KoH-
KPETHBIX CUTYallMi IIMPOKO HCIIOIB3YETCS KaK IPENoAaBaTesIeM, TaK U CTyJI€HTaMHU IIPH POBe-
JICHUH aHaJIu3a pe3yJbTaTOB CAMOCTOSTEIbHON PaOOTHI.

OrneHka caMOCTOSTETFHON pabOThI CTYAEHTOB MPOUCXOINT MO CPECTBAM OICHKH WH]IU-
BU/yaJbHBIX OTBETOB U JIONIOJHEHUH Ha 3aHATHUAX 110 PACCMOTPEHHBIM TEMATHKAM.

3aHaTHsA, IPOBOANMBIE C HCNIOJb30BAHUEM HHTEPAKTHBHBIX T€XHOJIOT Uil

KonuyecTBo yacoB
Ne HaumenoBanue pa3aesioB (Tem) BCEro ays. HHTEPAKTHB-
4acos HbIE Yachbl
1. Be3ycioBHasi 0lHOMepHAsi ONITHMH3ALUS 16 6
2. Be3ycii0BHAsi MHOTOMepHAasi ONTHMH3aLUs 24 10
3. HesmHeiiHOe IporpaMMHUpOBaHue 12 4
4. CrnenmnajibHble METOABI ONTHMH3ALMHU 12 4
Hmozo no oucyunnune: 64 24

AILaHTI/IBHBIG O6p330BaTeJ'II)HI)Ie TEXHOJIOTUH, TPUMECHACMBIC IPHU U3YUCHUHN JUCHUIIINHBI
— AJid JIUI € OrpaHUYCHHBIMU BO3MOXHOCTAMU 3JO0POBb MNPECAYCMOTPCHA OpraHu3alusad KOH-
Cy.]'IBTaIII/II\/’I C UCITOJIB30BAHNEM BHGKTpOHHOﬁ TIOYTHI.

4. OneHOYHbIE CPEICTBA VISl TEKYIEro KOHTPOJIA YCIIeBA€eMOCTH, MPOMeKYTOUYHOI

aTTecTAlMHU M0 UTOTaM OCBOCHMS U CHUIIIHHBI

OneHouyHbIE CpeCTBa MpeAHa3HAUYEHbI JIIsl KOHTPOJS U OIEHKH 00pa30BaTeIbHBIX J0-
CTH)KEHUN 00y4aronuxcs, OCBOMBIIHUX MPOTPaMMy Y4eOHOUN AUCHMILTUHBI «MEeTOIbI ONTUMHU3a-
AN

OueHoYHbIE CPEACTBA BKIIOUYAET KOHTPOJIbHBIE MATE€pUalbl AJisl MPOBEACHUS TEKYIIero
KOHTPOJIs1 B (OpME MHIUBUAYATHHBIX CAMOCTOSITEHHBIX 3a/IaHUA U MPOMEKYTOYHOH aTTe-
crauuu B (hopMe BOIPOCOB K IK3aMEHY.

OrneHOYHBIE CPENICTBA JJISI MHBAJIM/IOB U JIUII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3]10PO-
BbSI BEIOMPAIOTCS C YIETOM UX UHIUBUAYATBHBIX MICUXO(PHU3NIECKIX OCOOCHHOCTEH.

— TIpY HEOOXOUMOCTH MHBAIHIAM U JIMIIAM C OTPAaHUYECHHBIMU BO3MOXHOCTSIMU 3710pPO-
BbsI PEJIOCTABISAETCS JOTIOJHUTEIHHOE BpEeMsI IJIsl TOATOTOBKU OTBETA HA IK3aMEHE;

— MpU MPOBEACHUU MPOIETYyphbl OLIECHUBAHUS PE3YJIbTaTOB 00YUEHHs] MHBAJINAOB U JIHII C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbs MPEyCMATPUBACTCS UCIIOIB30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIWBUIYaJIbHBIMU OCOOCHHOCTSMHU.



— IIpU HE0OXOAUMOCTH Il 00yUaIOIIUXCS C OTPaHUYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS
U MHBAJIMJOB IpOIeypa OLEHWBAHUS Pe3yIbTaTOB OOyUYEHHs MO JAUCIUILUIMHE MOXET IPOBO-
JUTHCS B HECKOJIBKO 3TAIlOB.
[Ipouenypa olueHuBaHUs PE3yabTATOB OOYUYEHMS] MHBAJIWJOB W JIUL C OrPAaHUYEHHBIMU
BO3MOXKHOCTSIMM 3/J0POBbsl 110 JUCHMIUIMHE (MOJYJII0) IPEAycMaTpUBaeT MPeAOCTaBICHUE HH-
dopmanuu B hopmax, aIanTHPOBAHHBIX K OTPAHUYCHUSAM UX 3/10pOBBS M BOCIPUATHUS HH(POpMa-

805058
Jls AL ¢ HapyIeHUsAMU 3pEHUS:
— B IICYaTHOH (bOpMe YBCIUWYCHHBIM H_IpI/I(bTOM,
— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.
I[J'IH JIMI C HAPYIICHUAMU CIIyXa:
— B miedaTHoi popme,
—B (bopMe OJICKTPOHHOI'O JOKYMCHTA.
Jl1s AL ¢ HapyIeHussMH OITOPHO-JBUIaTEIbHOTO aNIapara:
— B IieyaTHo (opwme,
— B popMe PIIEKTPOHHOTO JIOKYMEHTA.
JlaHHBII MTepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00Y-
Jaromuxcs.
CTpyKTypa OlIeHOYHBIX CPEACTB JJIsl TEKYlIed U NPOMEKYTOYHOM aTTeCTAlNU
HanMmeHOBaHHE OLICHOYHOTO CPE/ICTBA
Ne Kon u nHanmeHoBa- ~
Pe3ynbraTel 00y4eHus Texkymui KoH- IIpomexxyrounas
/I HUE UHIUKATOpa
TPOJIb aTTecTalys
HOIIK-2.1 Pazgen 1 u2 Bonpoc na sxza-
(40.001 A/02.5 3n.1) Lenu u 3amaum nposo{ 3amganue 1, 3 Un- MeHe
JIMMBIX HCCIIEIOBaHUN M pa3pabOTOK, METOJb| AUBUIyabHAsS 1-12
aJlanTanyy CYIIECTBYIOIIUX MaTeMaTHuecKuy 3anxada 1, 2
METOJIOB U CHCTEM IPOTPAMMHPOBAHHUS IS
pa3paboTKu U peanu3aly AITOPUTMOB pelle
HHS IPUKIIAIHBIX 38129
HOIIK-2.2
(40.001 A/02.5 3n.2) OTedyecTBEHHBIN U MEXK
JYHapOJHBIH ONBIT B COOTBETCTBYIOIIEH 001a
CTH UCCIICIOBAHUH, METOBI aIalTalMH CyLIe
CTBYIOII[X MaTeMaTHYECKHX METOAOB U CUCTEM
OIIK-2 MIPOTPaAMMHUPOBAHUS AT Pa3pabOTKU U peaju
CriocobeH HCIob- |3aliM  aJiTOPUTMOB  PEIIEHUS IPUKIIAHBIN
30BaTh M QIaNTHUPO- |3a1ad
BaTh cymectByo- | MOIIK-2.3
mue Matemarnde- | (40.001 A/02.5 3u.4) Metonsl TpoBeaeHHS
1 CKHE METOJIBl 1 |3KCHEPHMEHTOB M HaOOAeHUi, 0000IeHNs ¥

CHCTEMBI IPOTpam-
MHUPOBaHMS JIISI
pa3paboTku u pea-
JIM3aLUH AJITOPUT-
MOB pEIIEHHS TIPH-
KJIaTHBIX 3a/1a9

00paboTkn MH(pOpMALNK, METOJBI HCIIOIBL30
BaHUS M aJanTalliyd CYIIECTBYIOIIX Marema
THYECKHX METOJIOB M CHUCTEM HPOrpaMMHUPO
BaHUs A pa3pabOTKM M pealu3aldd ajiro
PHUTMOB pPEILCHUs IPUKIAIHBIX 32124
HOIIK-2.6

(40.001 A/02.5 VY.3) IIpuMeHSATH METOJIH)
MPOBEJICHUSI IKCIIEPUMEHTOB, UCIOJIb30BaTh ¥
a/IaliTUPOBATh CYIIECTBYIOIIME MaTeMaTH4e
CKHE METOJIbl U CHCTEMbI MPOTPAMMHUPOBAHHUS]
JUIl pa3pabOTKH M pea3aliy aJrOPHTMOE
peLICHHUS MPUKIIATHBIX 33124

HOIIK-2.9

(40.001 A/02.5 Ta.1) IIpoBenenue sKcmepH
MEHTOB C HCIIOJIb30BAaHHEM U aJanTaluei]
CYIIECTBYIOIMX MaTeMaTHYECKHX METO/IOB §
COOTBETCTBHH C YCTaHOBJICHHBIMH IIOJHOMO

HYHUAMU
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HOIIK-2.11

(40.001 A/02.5 [HOp.2 Tn.) [esAtenpHOCTH
HAnpaBJieHHAs Ha PEIleHHE 3a/au aHATUTHYE
CKOT'0 XapakTepa, MPEeANnoJaralonmx Be00p ¥
MHOro0o0pasue akTyaJbHBIX CIIOCOO0B pelie
HUSL 3a]1a4, UCTIOJIb30BAHKUE U aJalTUPOBAHNU(
CYIECTBYIONMX MaTEeMAaTHYECKAX METOMOB ¥
CHCTEM MPOTPAMMHUPOBAHHUS IS Pa3pabOTKH ¥
peaNn3aIii AITOPUTMOB DEINCHHUS TIPUKIIAJ
HBIX 33134

OIIK-3
CriocobeH npume-
HATh U MOAU(HITH-
pOBaTh MaTeMaTH-
YeCKHE MOJIENH IS

pelIeHus 3a1a49 B

obiacTu mpodec-

CHOHAJIBLHOU Jesl-
TEJNHHOCTH

HOIIK-3.1 (06.016 A/30.6 3u.3)

enu u 3amaun IpOBOAUMBIX MCCIEA0BAHUM Y
pa3paboTOK, METOABI MaTEMAaTHIECKOTO MOJIe
JUPOBAHUS JJIs peIIeHHUs 3amad B OO0JIACTH
npoeCCUOHATBHOM NI TeIbHOCTH

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

enu u 3amaun TPOBOAUMBIX HCCIEIOBAHUHN Y
pa3paboToK, METOJbI MAaTEMaTHUECKOTO MOJIE
JUPOBAHUS IJIs peIIeHWs 3agad B OOJIACTH
po¢eCCHOHANBHON NeSITeTPHOCTH

HOIIK-3.3 (40.001 A/02.5 3u.2)
OTedecTBEHHBI U MEXIYHAPOAHBI ONBIT E
COOTBETCTBYIOIICH O0O0NAacCTH HCCIICAOBAHUIA
METOJIbI MaTeMaTUYECKOTO0 MOJCIUPOBAHMUS
JUIA peUieHUs 3a7ad B 00JacTH Mpogeccro
HaJIbHOM AEITEIbHOCTH

HOIIK-3.5 (06.016 A/30.6 V.1)
AHanu3upoBaTh BXOJHBIC JAaHHBIE, CIIOCOOEH
NPUMEHATh ¥ MOAMGHUINPOBATH MaTeMaTHUe
CKHE MOJENHU JUIsi peIleHus 3aJad B 00JacTy
npodeccHOHAIBHOM NeITeIbHOCTH

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

IIpoBeneHne >KCIEPUMEHTOB C HCIIONB30Ba
HUEM METOJIOB MAaTeMaTU4YECKOTO MOJAEIUPO
BaHUA B COOTBETCTBUU C YCTAHOBJICHHBIMY
MIOJIHOMOYUSIMU

HOIIK-3.10 (40.001 A/02.5 Tn.2)
[IpoBeneHne HaOMIOOCHUIA W U3MEPEHHA, CO
CTaBIICHHE WX ONHCAHUH W (QOPMYIHPOBKS
BBIBOJIOB, C TIPUMEHEHUEM MaTeMaTHYECKUX
MoJeaeH

NOIIK-3.11 (40.001 A/02.5 [Ip.2 Tx.)
JesTenbHOCTh, HamlpaBieHHAas Ha PEIICHHE
3aJa4 aHAIUTHIECKOTO XapakTepa, MPeArnoa:
TafolIX BBIOOP M MHOTOOOpa3ue aKkTyaJIbHBIX
CIOCOOO0B PEIICHHS 3a/1ad4 Ha OCHOBE METOJIOF
MaTEeMaTHYECKOTO MOISIINPOBAHUS

Pasgen 3
3amanne 5 Uann-
BU/IyalibHAs 3a/a4a

3

Bonpoc ua sx3a-
Mene
13-23

IK-3

CnocobeH opueH-
TUPOBATHCS B CO-
BPEMEHHBIX aJIr0-
pPHUTMax KOMITBIO-
TEPHON MaTeMaTH-
KH; 001a1aTh CII0-
COOHOCTSIMH K 3()-
(heKTHBHOMY TIPH-

HIIK-3.1 (06.001 D/03.06 31.3) Metons! ¥
CpelACcTBa MPOEKTUPOBAHUS MPOTPAMMHOI(
obecrieueHnst NIPHU pealn3alii MaTeMaTHie
CKU CIIOJKHBIX aITOPUTMOB

HIIK-3.2 (06.015 B/16.5 3u.8) CoBpeMeHHBI
OTEUYECCTBEHHBIN M 3apyOCIKHBIN OIBIT B pa3pa
0OTKE aIrOpUTMOB KOMIIBIOTEPHOH MaTeMaTH
KU

Pasnmen 4

3ananue 6 Munu-
BHIyaJbHas 3a7a4a
3

Bonpoc na 3k3a-
MeHe

24-29

13




MeHeHuto U peanu- |WIIK-3.3 (40.001 A/02.5 3H.2) OreuectBeH

3al[MM MaTeMaTH4e- |HbIH M MEXKIYHApOIHBIA OMBIT B pa3paboOTK(

CKH CIIOKHBIX all- |COBPEMCHHBIX aIrOPUTMOB KOMIBIOTEPHOY
TOPUTMOB MaTeMaTHKH

HUIIK-3.4

(06.001 D/03.06 V.1) Hcmomp3oBath cymie
CTBYIOIIMEC THUIIOBBIE DEIICHHUS M IIAaOJIOHB
HPOSKTUPOBAHHUS IPOTrPAMMHOT0 00ECIICUeHUS
3 PEKTHBHO peaNn3yIoIMUX MaTeMaTHIECKH
CJIO)KHBIE AJITOPUTMEI

UIIK-3.8 (40.001 A/02.5 Ta.1) IpoBenenug
IKCIICPUMEHTOB IO OLEHKEe 3(PPEeKTUBHOCTY
peanu3alii MaTeMaTHYECKH CIOKHBIX alro
pPHUTMOB

TunoBble KOHTPOJIbHbIE 32/IaHUS WM UHbIE MATePUAJIbl, HEOOXOAUMbIE JIsl OLleH-
KM 3HAHWI, YMEHUI, HABBIKOB U (WJIH) ONBITA JAeATEJbHOCTH, XaPAKTEPU3YIOIIUX 3TANbI
(opMupoBaHUA KOMIIETEHINH B MpoLiecce OCBOeHHs 00pPa30BaTeILHOI MPOrpaMMbl

Hepeqeﬂb HHAUBUAYAJIBHBIX CAMOCTOATEIBbHBIX 3aJaHuH 1Js TERKYLIEro KOHTPOJIsA

3aoanue 1. Jloxazatb CBONCTBA YHUMOJAANbHBIX (GYHKIMH. Mcmonb3ys KiacCHYecKUil MeTof,
pemuth 3anauy (UuauBuayaabHas 3aaa4a 1) HaXOKICHHS SKCTpeMyMa QYHKIIUN

OJIHOTO.
3aoanue 2. Hanucats 1 OTIAIUTh POrpAMMY YMCICHHOTO perieHus 3anaun (MuauBuayanbHas

3aja4ya 1) HaXOXKICHUS MUHUMYMa (YHKIIMH OJJHOTO MEPEMEHHOIO, HCIOJIb3Ys
METOJ JUXOTOMHH, METO/1 30JI0TOT0 ceyeHus, Mmeto PuboHayyu.

3aoanue 3. Vcrionb3yst KiacCHUECKUi MeTof, peumnTh 3amauy (MuauBuayanbHas 3ajiada 2)
HaXO0XKJCHUS IKCTpeMyMa (YHKLIUU MHOTUX IT€PEMEHHBIX.

3aoanue 4. Harucatp 1 OTIaquTh OPOrpaMMy YHCIEHHOTO pemieHus 3anaun (MuauBuayaapHas

3ajaya 2) HaxXOXJeHHS MHHHMyMa (DYHKIIMM MHOTHX TIEPEMEHHBIX, MCIOJIb3Ys
METOJ1 HauCKopeiiero cnycka, meroa Herotona, meron HeroToHa-PaBcona u me-
ton Pneruyepa-Pusca.

3aoanue 5. Vicnonb3ys Metoa MHOXHUTENCH Jlarpamka, pemmts 3a1auy (MUHauBuayanpHas 3a/1a-

4a 3) HaXOXKJACHHUS YCIIOBHOTO MUHMMYMa () YHKITHH MHOTHX TIEPEMEHHBIX.
3aoanue 6. Hantrcath ¥ OTJIAAWTH MPOTrPaMMy YHCIEHHOTO perieHus 3aaaun (MuausuayansHas

3ajaya 3) HaXOXKJICHHUS YCIOBHOTO MHHUMYyMa (DYHKIIMM MHOTHX TEPEMCHHBIX,
UCIIOJIB3YS METO IITPAPHBIX (PYHKITHIA.

WnnuBuayanpHas 3anava 1. Haittm MuHMMyM (yHKIHH OJHOTO MEPEMEHHOTO f(X)

(0=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]
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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, [-19] 20. f(X)=x>+6x+2, [-46]

WunnBuayanpHas 3aa4a 2. Haiitn MUHUMYM QYHKIHH IBYX TIEPEMEHHBIX f (Xl, X2) B

(0, x0)

. f= X +5X5 — X, Xy + Xy, g f0= 2XZ +3X2 — X, X, + X,
X, =(-12;1) Xy = (1 3)

, f0= XC 4+ 4X5 — Xy Xy + X, b F =3X7 +4XF — 2% X, + X,
X =(3;1) X, =(2;15)

N f(X)= X2 +7X5 — X, Xy + Xy, N f(X) = X2 +5X2 + X X, + X,
X, = (11;,11) X, = (L1)

. f(X) = X2 +8X2 — X X, + X, " f(X) = X2 +4%X5 + X Xy + Xy,
X, =(1,5;0,1) X, =(3;1)

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

N F(X)=3% + X2 — X X, + X, " f(X)= X2 +7X5 + X Xy + Xy,
Xy = (1,5;1,5) Xy = (1L 11)

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

N f(X)=6% + X5 — X X, + X, N f(X)=2XZ + X5 + X Xy + Xy,
X, =(21) X, =(2,2)

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

o O =8XZ + X5 — X Xy + Xy, s [ =5X + X2 + X, X, + X,

X, =(2;2) Xo = (1,5;1)
WunuBuayanpHas 3anaya 3. Halitu yCiioBHBI MUHUMYM (DYHKITUHM MHOTHX TI€PEMEHHBIX
f(X, X2).
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L f(X)=XxZ +5%X5 — X, X, + X, " f(X)=2% +3XF — X X, + Xy,
X + X, =1 X +2X, =1

) f(X) =X +4X2 — X X, + X, N f(X) =3% +4%5 — 2% X, + X,
2% + X, =1 X + X, =1

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

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

. f(X) = 2X7 + X2 — X X, + X, s f(X) =X + 6X5 + X, X, + X,
X +X,=3 X +3X, =1

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

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

N f(X) = 6X7 + X5 — X, X, + X, " f(X)=2X + X5 + X X, + Xy,
2%, +3X, =1 X + X, =95

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

0 f(X) =8X7 + X5 — X, X, + X, 20, f(X) =5X7 + X5 + Xy X, + X,
2%, + X, =3 X + X, =1

@DoH/I OLEHOYHBIX CPE/ICTB /IS MPOBE/ICHUs IPOMEKYTOYHOH aTTeCTAlNH
I[MTPUMEPHBIN ITEPEYEHDL BOITPOCOB K 3AYETY/OK3AMEHY

MeTto1 INXOTOMUMU.
Meron ®ubonayuu.
MeTo 30JI0TOr0 CEUEeHHUS.

OnnomepHblii mouck. Teopema Mak-JIopena.
YuumonansHbie GyHKIMU. CBOMCTBA YHUMOJAIBHBIX (DYHKIIHUH.

ok wnE

TeopeMbl 0 HEOOXOAMMOM U JOCTATOUYHOM YCJIOBHHU dKCTpeMyMa. Kiaccuueckuii anro-
PUTM.

7. JlemMbI 0 HampaBiIeHHUSIX cIycKa (0e3ycloBHAs ONTUMHU3AIINS).

8. T'pamueHTHBIA METO.

9. OO6o6menHsIl MeTo HproTOHA.

10. MeToJ TSHKEoro mapuka.

11. MeTo conpsiKEHHBIX TPATUEHTOB.

12. Knaccudukarus u 0630p METOI0B 0€3YCIOBHOW ONTUMH3AIUH.

13. Knaccudukarus 3a1a4 HeIMHEHHOTO porpaMMupoBanus. JIeMMsl 1 1 2 0 BOZMOKHBIX
HaIpaBJIeHUAX (YCIOBHAsT OMTUMHU3AIINS).



14. Teopema 1 0 HEOOXOAMMOM YCJIIOBHH YCIIOBHOTO MUHUMYMa.

15. Teopema ®apkama. Teopema 2 0 HEOOXOAMMOM YCIOBHH YCIIOBHOTO MUHUMYMa.

16. [IpaBuno mHoxkuTenel Jlarpanxka 17 3a7a4 ¢ OrpaHUYCHUSIMU THUIIa PABEHCTBA.

17. IlpaBuno mHoxuTene Jlarpanska 1 3aja4 ¢ OrpaHUYEHUSIMU TUIIA HEPABEHCTBA.

18. Beimykiibie ¢ yHKIHH.

19. Teopema Kyna-Takkepa.

20. Teopus nBoiicTBeHHOCTH. TeopeMa TBONCTBEHHOCTH. JIBOMCTBEHHBIE METO/IBI.

21. MeTroa mpOeKIIHiA.

22. MeTo1 BHYTPEHHUX M BHEITHHUX MTPAPHBIX )YHKIIHIA.

23. MeTro BO3MOKHBIX HaIllPaBJICHUH.

24. TTocTaHOBKM TPAaHCHOPTHOM 3a7a4un. MeTO/Ibl peleHus: TPaHCIOPTHOM 3a/1auH.

25. IlocTaHOBKH 33124y EIOYUCICHHOTO JTUHeWHOTro nmporpammuposanus (3LJIIT). Metoabt
pewenus 31JIIT.

26. Meton BetBeit u rpanun pemenns 3LJITL.

27. Peuienue 3a7auu KOMMUBOSKEpa METOJIOM BETBEH U I'paHUII.

28. IlocranoBkH 3a1aun uHEHHOTO TporpammupoBanus 3JII1 B ycrmoBusix pucka u Heorpe-
nenenHoctu. Metonsl pemienus 3JII1 B ycnoBusIX prcka U HEONPEIEICHHOCTH.

29. 3JIIT u Teopus urp.

Kputepuu oneHuBaHus pe3yibTaTOB 00y4eHHUSs
Onenka Kputepun olleHHBaHHUS 110 9K3aMEHY
OLICHKY «OTJINYHO» 3aCily’)KHBaeT CTYACHT, OCBOMBLIMM 3HaHUSA, yMe-
HUS, KOMIIETCHIIMN U TEOPETUYECKUH MaTepuan 6e3 mpoOeroB; BBITIOI-

Bricokuii ypo-

(i?;;tﬁg) HUBIINI Bce 3aJaHusl, IPEeIyCMOTPEHHbIE y4eOHBIM MJIAHOM Ha BBICO-
KOM Kau€CTBEHHOM YPOBHE; NMPAKTHUYECKUE HABBIKK MPO(ECCHOHAIBHO-
ro IPUMEHEHHUs OCBOCHHBIX 3HaHUH CHOPMUPOBAHBI.

Cpennuii ypo- OIICHKY «XOpOIIIO» 3aCTyKUBAET CTYIEHT, MPAKTHYECKHU IOJHOCTHIO
BEHb «4» OCBOUBILUH 3HAHUS, YMEHUS, KOMIIETECHIINH U TEOPETUUYECKUI MaTepu-
(xopor10) aj, ydeOHbIe 3aJlaHUsl HE OIICHEHbl MAaKCUMaJIbHBIM YHCJIOM OaJlJioB, B

OCHOBHOM C()OPMHUPOBaI MPAKTUIECKUE HABBIKH.

[Toporossiii OLICHKY «YyJIOBJIETBOPHUTENILHO» 3aCIIY)KMBAET CTYJEHT, YaCTUYHO C IpO-

YPOBEHB «3» OenmamMu OCBOMBILIWN 3HAHUS, YMEHUS, KOMIIETCHIIUA U TEOPETHUECKUN

(ynoBieTBopu- MaTepuay, MHOTUE ydeOHbIe 3aJaHusi JUOO HE BBITIOJHWI, JIMOO OHU
TEIBHHO) OIICHEHbI YHUCIOM O0aioB OMU3KMM K MHUHHUMAaIbHOMY, HEKOTOpHIE

MPAKTUYCCKHUEC HABLIKU HEC C(i)OpMI/IpOBaHBI.
MuHUManbHBIN OLICHKY «HCYHOBJIICTBOPUTCIILHO» 3ACIIYKUBACT CTYACHT, HC OCBOMBIIHI

YPOBEHB «2» 3HAHUS, YMEHUs, KOMIIETCHIINM U TEOPETHUECKUIl MaTepuall, yueOHbIe
(HEYZOBJIETBO- | 3aJaHUS HE BBIIOJIHUII, IPAKTUYECKUE HABBIKU HE C(HOPMHUPOBAHBI.
PHUTEIIBHO)

5.YYEBHO-METOJHYECKOE U HH®OPMAIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUIIJIMHBI

5.1 OcHoBHasi JuTEpaTypa:
1. Kynpermmesa, E. C. MaremaTudeckre METOABI M MOJAEIU B dKOHOMHUKe : yueOHuK / E. C.

Kynnpiiesa ; mox Hayd. pen. b. A. Cycnakosa. — 3-e 3. — Mocksa : Jlamkos u K°, 2022. — 286
C. : Wi, Ta0I., rpad. — (YueOHble u3nanus ais 0akanaBpoB). — PesxuM qoctymna: 1o MmOAMKMCKe. —
URL: https://biblioclub.ru/index.php?page=book&id=684490 (mata oOpamenus: 01.12.2024). —
ISBN 978-5-394-04621-6. — TeKkCT : 3MEKTPOHHBIA.
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2. TlonskoB, B. M. Metonbl ontumu3aiuu : yaeoHoe mocodue / B. M. Tlomsikos, 3. C. Arana-
poB. — 3-¢ u3a. — Mockaa : JlamkoB u K°, 2024. — 86 c. : un., Tabn. — (YueOHbIe U3gaHus IS
BY30B). — Pexxum JIOCTYTIA: o MTO/ATIHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=720347 (mara obpamenus: 01.12.2024). — buo6-
quorp. B kH. — ISBN 978-5-394-05718-2. — TekcT : 3eKTpOHHBIH.

3. KonuuecTtBeHHbIE METOJIBI U MOJICIHM B TEOPUU YIPABICHUU : YUEOHHUK JJISi MarucTpaTypsl :

[16+] /JI. A. Kapruna, O. E. Muxuenko, A. 1. ®ponosuues [u ap.] ; mox pexn. JI. A. Kaprunoii ;

Poccutickuit yausepcutet Tpancnopra (PYT (MUUT)). — Mocksa : IIpomereit, 2022. — 274 c. :

AL - Pexum JIOCTYTIA: o [IOJITHCKE. - URL:

https://biblioclub.ru/index.php?page=book&id=690752 (nara o6pamenus: 01.12.2024). — bu6-

muorp. B kH. — ISBN 978-5-00172-299-1. — TekcT : 3IeKTPOHHBIH.

4. CeupoBa, Hatanps MuxaiimoBHa UMCIEHHBIE METOIBI pEIICHUsS 3ajlad OJHOMEpPHOHN 0e3-

ycnoBHOM ontumuzaiun / CennoBa, Hartanbs MuxaitnoBna, Kanaiinuna, ['anuna BennamuHoB-

Ha; H. M. CeunoBa, I'. B. Kanaiinuna; M-Bo o0pa3oBanus u Hayku Poc. @enepanuu, Kyban-

ckuii roc. yH-T. - Kpacnogap: [Ky0Oanckuii rocynapcTBeHHbli yHuBepeuteT|, 2012. - 37 c.

5. Jleroma, T.A. Meroas! ontumuzauuu. [Ipaktudyeckuit kypc : yuebnoe nocodue / T.A. Jleto-
Ba, A.B. [lanTtenees. - M. : Jloroc, 2011. - 424 c. - (HoBas ynuBepcuterckas 6ubianoreka). -
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).

6. Cyxapes, A. I'. MeToasl onTuMu3anuu [ DIEKTPOHHBIN pecypc] : yueOHUK U MPAKTUKYM JUIS
OakanaBpuata u maructpatypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®egopos. - 3-¢ u3n.,
ucrp. u gon. - M. : FOpaiit, 2017. - 367 c. - https://biblio-online.ru/book/FBDEFODD-58E4-
4241-BFEC-5A6E28E22FES5.

Jljig OCBOEHMS AUCUMILTMHBI MHBAJIMAAMU U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbsl MMEIOTCSl M3/JJaHHS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«Jlap» 1 «Opai».

5.2 lonoiHuTeIBLHAS JIUTEPATYPA:
1. Octposckuii, I'enHanuit MapkoBuu. Ontumuzanus TexHudeckux cucreM / OcCTpOBCKHUH,

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

2. 3acsanko, Onbra Brmagumuposna. MccnenoBanue onepauuii: [npaktukym| / 3acaako, Omnbra
Brnagumuposna, Ycarukos, Cepreit BacunseBuu; O. B. 3acanko, C. B. Ycarukos; M-Bo 00-
pasoBanus u Hayku Poc. @enepanuu, Kybanckuii roc. yH-1. - Kpacnogap: [KybaHnckwuii roc-
ynapctBeHHbIN yHuBepcutet], 2014. - 194 c.: uin. - bubauorp.: c. 15-16.

3. 3aifueB, Muxaun I'puropbeBuy. MeToabl ONTUMU3ALUK YIIPABICHUS U MPUHATHUS PEILICHHIA:
pUMepBI, 3a1auu, keiicol/ 3aitneB, Muxaunn ['puropsesuy, C. E. Baproxun; M. I'. 3aiiues, C.
E. Baproxun; Poc. akaa. HapogHOTO X03-Ba U roc. ciyx0bl npu IIpesunente Poc. denepa-
. - [3-e u3., ucrnp. u joi.]. - M.: [leno, 2011. - 639 c.: un. - (YueOnuku [Ipe3unenTckoit
Axanemun). - ISBN 9785774904921.

7. Hamunrep, B. A. Mudopmatnka n maremaruka. PerneHue ypaBHEHHH M ONTUMH3AIMS B
mathcad 1 maple [DnekTpoHHBII pecypc] : y4eOHUK M NMPAKTHKYM JJIs PUKIaTHOTO Oaka-
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naspuata / B. A. Jlamunrep, C. JI. CUMOHXEHKOB. - 2-¢ u31., ucrp. U jom. - M. : FOpaiit,
2018. - 161 c. - https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1.
8. Meroapl onTUMHU3ANKH [ DIEKTPOHHBIN pecypc] : y4eOHHK U MPAKTHKYM JIJIs OakajaBpuara 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-BESC-BB243EAAET2A.

5.3. llepuoguyeckue u3IaHus:
1. DBasel nanasix komnaauu «er Beroy http://dlib.eastview.com
2. Dnexrponnas oubnmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM 4YHCJ/ie COBpeMeHHbIe NpodeccuoOHAIbHbIE 0a3bl JaH-
HbIX U HHPOPMALMOHHbIE CIIPABOYHBIE CHCTEMBbI
J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):
DBC «IOPAWT» https://urait.ru/
DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

AR

8.5. IIpodeccuonanbHble 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnansr uzgarenscrtea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnoreka (HIb) http://www.elibrary.ru/
[TomHOTEKCTOBBIE apXHMBHI BEAYIUX 3aIlaJHBIX HAYYHBIX )KypHaJIoB Ha Poccwuii-
ckoif miardopme HayuHsix xypraaoB HOMKOH http://archive.neicon.ru
7. HanmoHaneHast 3JeKTpOHHas OuOimoTreka (IocTyn K DJIeKTpOHHOW Oubimoreke
nuccepranuit Poccuiickoii rocymapcrBenHoi oudiuoreku (PI'B) https://rusneb.ru/
8. INpesunentckas 6ubnoreka um. b.H. Enbrina https://www.prlib.ru/
9. Dnekrponnas koutekus Okcdopackoro Poccutickoro ®onga
https://ebookcentral.proquest.com/lib/kubanstate/home.action

ocoarwnE

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

18. YHuBepcurerckas UH(POPMALIMOHHAS CUCTEMA POC-

CHA http://uisrussia.msu.ru

5.6 NudopManmoHHble CIPABOYHbIE CHCTEMbI:
1. KoncynwranT [Lntoc - cipaBodHast mpaBoBasi cucTeMa (JIOCTYI 1O JIOKabHOM ce-
TH C KOMITBIOTEPOB OMOTHMOTEKH )

5.7. Pecypchbl ¢cBOOOIHOTO 10CTYMA:
1. AwmepukaHnckas nmareHTHas 0a3a qannbIx http://www.uspto.gov/patft/



https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1
https://biblio-online.ru/book/CAA9AF22-E3BB-454A-BE5C-BB243EAAE72A
https://biblio-online.ru/book/CAA9AF22-E3BB-454A-BE5C-BB243EAAE72A
http://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/
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2. Tlomuble TEKCTHI KaHAACKUX AuccepTaruii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunxka (http://cyberleninka.ru/);

4, MuUHHCTEpPCTBO HAyKH U BBICIIETO 0Opa3oBanus Poccuii-
ckoit denepanuu https://www.minobrnauki.gov.ru/;

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

6. HWuadopmanmonnas cuctema "ENUHOE OKHO JOCTYIa K 00pa30BaTEILHBIM pecyp-
cam" http://window.edu.ru/;

7. Enunas xomekius HudpoBeIx 00pa3oBaTeabHbIX pecypcos http://school-
collection.edu.ru/ .

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

9. [IIpoext I'ocynapcTBeHHOr0 HHCTUTYTA pyccKoro s3bika umenn A.C. Ilymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouno-uH(popMaioHHbIl moptan "Pycckuii si3pik" http://gramota.ru/;

11. Cayx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

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

13. Oo6pa3oBarenbHsblii mopran "Yueda" http://www.ucheba.com/;

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

5.8. CoOcTBeHHbBIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMALIMOHHBIE Pecyp-
col KyoI'Y:

1. Cpena MoayapHOro JuHAMHUYecKoro o0Oydenus http://moodle.kubsu.ru

2. baza yueOHBIX TIIaHOB, y4eOHO-METOAMYECKUX KOMILIEKCOB, TyOJIMKAIIUi U KOH-
depennumii http://mschool.kubsu.ru/

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

4. DnektpoHHbIil apxuB gokymentoB KyoI'Y_http://docspace.kubsu.ru/

5. DnexTpoHHbIe 00pa3zoBaTenbHble pecypchl Kadeapsl HHPOPMALMOHHBIX CHUCTEM U
TexHojoruil B oopazoBanuu KyOl'Y u nayuno-meronnueckoro xxypHana "[IIKOJIbHBIE
I'OJIbI" http://icdau.kubsu.ru/

5.9. Ilepeyenn pecypcoB HHPOPMAIMOHHO-TETIEKOMMYHHKANIMOHHOI ceTn «HTep-

HeT», B TOM 4YHCJIe COBpeMeHHbIe MPodecCHOHAIBLHBIE 06a3bl JAHHBIX U HH(POPMAIIMOHHBIE
CIIPaBOYHbBIE CHCTEMbI, HEOOXOUMBbIE /IJIs1 OCBOECHHSI IMCIMILIUHBI.

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

2. Tlopran oTKpbITHIX HaHHBIX Poccuiickoii Menepeparuu hitps://data.gov.ru

3. ba3za OTKpBITBIX JaHHBIX MUHHCTEpPCTBA Tpyla U COLMUANBHOW 3amuThl PO
https://rosmintrud.ru/opendata

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

5. ba3za nannbix Bceepoccuiickoro MHCTUTyTa HayyHOW M TexHUYeckoi mHpopmanuu (BU-
HUTH) PAH http://www?2.viniti.ru/

6. ba3bl maHHBIX B cepe MHTEIUICKTYaIbHOH COOCTBEHHOCTH, BKIIFOYAs MATCHTHBIC 0a3bl
JaHHBIX WWW.IuShano.com

7. ba3bl 1aHHBIX ¥ aHAJUTUYCCKHE MyOJIMKAUN «YHUBEPCUTETCKAss MH()OPMAIMOHHAS CH-
crema POCCHSI» https://uisrussia.msu.ru/

8. Bukumenus, cBOOOAHas OSHuWKIONeaus. [Dnekrpounsii pecypc]. — Wikipedia
http://ru.wikipedia.org

9. http://math.nsc.ru/LBRT/k5/opt.html (MeToas! onTiumu3anuu, ydeOHOE mocoome)

6. MeToauyeckue yKazaHus JJisi 00y4aIOUIUXCsl 0 OCBOEHUIO U CIHUTIIMHBI


http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
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/
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https://rosmintrud.ru/opendata
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http://www2.viniti.ru/
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http://ru.wikipedia.org/
http://math.nsc.ru/LBRT/k5/opt.html

VYyeOHast NESATENIBHOCTh MPOXOAWT B COOTBETCTBHHM C TpauikoM ydeOHOTO mpolecca.
[Tporecc caMOCTOATENBHOM pabOTHl KOHTPOJIMPYETCS] BO BpEMs ayAMTOPHBIX 3aHATHH M MHIH-
BUAYaJIbHBIX KOHCYNbTauii. CamocTosTenbHas paboTa CTyICHTOB IIPOBOAUTCS B popMe H3yde-
HUA OTACIBHBIX TCOPCTHYCCKUX BOIIPOCOB I1O HpeﬂnaraeMoﬁ JIUTCPATYPC U BBIIIOJHCHUU ITPAK-
TUYECKUX 3aJIaHHI 110 Pa300paHHBIM BO BPEMs Ay TUTOPHBIX 3aHATHI IIPUMEpPaM.

q)OHI[ OLCHOYHLIX CPCACTB JUCHUIINIMHBI COCTOUT U3 CPCACTB TCKYUICT'O KOHTPOJIA (CM.
CIIMICOK JIADOPaTOPHBIX paboT, 3a71a4 ¥ BOIPOCOB) M UTOTOBOM aTTecTaliu (3a4eTa, SK3aMeHa).

B kauectBe OLCHOYHBIX CPCACTB, UCIOJB3YCMbIX IJId TCKYWICIO KOHTPOJIA YyCIICBACMO-
CTH, TIPEIUIaracTcs MepeYeHb BOMPOCOB, KOTOPBIE MPOPadaTHIBAIOTCS B MPOIIECCE OCBOCHUS KYP-
ca. JlaHHBI TIepeYeHbh OXBATBIBACT BCE OCHOBHBIC pa3ielibl Kypca, BKIIIOUYAs 3HAHWS, MOJTydac-
MBIC BO BpEMsI CaMOCTOSITEIbHON paboThl. KpoMe TOro, BaKHBIM DIIEMEHTOM TEXHOJIOTUH SIBIISI-
€TCs CaMOCTOSITENIbHOE pPEIlIeHHE CTYACHTaMH U cada 3aJaHuid. DTO MOJHOCTHIO WHANBHUIYab-
Has (opma oOyueHus. CTyJeHT pacCKa3bIBaeT CBOE PEUICHHE MPETOAaBaTeli0, OTBEYaeT Ha JI0-
MMOJIHUTCIIBHBIC BOIIPOCHI.

7. lepeyenb MHPOPMALHOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMbIX MPHU OCYIIECTBJIECHUH
00pa3oBaTeIbHOTO MpoIecca

7.1 IlepeyeHb HHPOPMATMOHHBIX TEXHOJIOTHIA.
— VMcnonb3oBaHue 3J€KTPOHHBIX MPE3EHTAIMNA TIPU MTPOBEACHUH JICKITMOHHBIX U MPAKTU-
YECKHX 3aHSATHM.

7.2 IlepeyeHb HEOOXOAMMOTO IIPOrPAMMHOI0 00eCeYeHHUsl.

1. Onepanmonnas cuctema MS Windows.

2. HurerpupoBannoe oducnoe npuioxenune MS Office.

3. IIporpammHoe obecnieueHue Ui OpraHU3alUH YIIPABISIEMOTO KOJIEKTUBHOTO U
6e3omacHoro nocryna B lHTepHeT.

7.3 IlepeyeHb HeOOXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

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

2. DnextpoHHas 6ubnmoreka Kyol'yY
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=31eKTpOHHbIN

3. DnektpoHHass OuOnuoreuyHas cucrema «YHuBepcuterckas O6ubmmuoreka ONLINE»
(http://www.biblioclub.ru)

4. CnpaBouno-mipaBoBas cucrema «KoncynbranT [Inrocy (http://www.consultant.ru)

5. 3BC UzpatenbctBa «Jlauby http://e.lanbook.com/ OO0 UznarenscTBO «JIaHbY

6. ObC «YHuBepcuTeTCcKas OnbamnoTexa ormanm» www.biblioclub.ru OOO «/IlupekT-Mennay»

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

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

Iepeyenn qorosopos IBC (3a nepro, COOTBETCTBYIONIHIA CPOKY MoayueHus oopasoBanus 1o OOIT)

YueOHblii HaunmeHoBaHue T0KYMEHTA ¢ yKa3aHHEM PEeKBH3HTOB Cpox neiicTBHsI TOKY-
ot MeHTa

2018/2019 | OBC UsnarenscTBa «Jlane» http://e.lanbook.com/ OO0 U3 narenscTBO C01.01.18m0 31.12.18

«JIanb» Jorosop Ne 99 ot 30 HOs10pst 2017 T.
3BC «YHuBepcuteTckas GubIHoTeKa oHmainy Www.biblioclub.ru C01.01.18 mo 31.12.18
000 «lupexr-Menua» Jorosop Ne 0811/2017/3 ot 08 Hos16ps 2017 .
OBC «Opaiit» http://www.biblio-online.ru OOO DnekTpoHHOE H31a- C20.01.18 mo 19.01.19
TenbcTBO «tOpaiiT» JJoroBop Ne0811/2017/2 ot 08 Hos16pst 2017 T.
3BC «BOOK.ruy https://www.book.ru OO0 «KHuoPyc meaua» [oro- C09.01.18 mo 31.12.18
Bop Ne 61/223-®3 ot 09 siuBaps 2018 r.
3BC «ZNANIUM.COM» www.znanium.com OO0 «3HAHUYM» C01.01.18 mo 31.12.18
Jlorosop Ne 1812/2017 ot 18 mexabpst 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 0a3a, HeoOXoAMMasi IS OCYIIeCTBJIeHHsI 00pa3oBa-
TeJbLHOI'0 NMPoIecca Mo JUCHHIINHE

MarepualibHO-TEXHHYECKOE 00eCIIeYeHNE TUCIIUTIIMHBI

Ne Bun pabdor
(MOTyJIs1) M OCHAIIIEHHOCTh
JleknmoHHas ayauTOpHsi, OCHAILICHHAs MPE3EHTALlMOHHOW TEX-
HUKOH (IIPOEKTOpP, HKpaH, KOMIIBIOTEP/HOYTOYK) M COOTBET-
1. | JlexuuoHHBIE 3aHATUS (p p, SKpai, p/HOYTOYK)
CTBYIOIIMM IporpaMMHbIM obecnieuenueM (I10), nocka
Ayn. 129, 131, 3016, 305, 307
JlaGopatopusi, yKOMIUIEKTOBaHHAS TEXHUYECKHUMHU CPEICTBAMU
2. | JlabopaTtopHble 3aHATUS 00y4eHHs — KOMITbIOTEpaMHU C COOTBETCTBYIOIIUM IMPOTPaMM-
HBIM o0ecriedeHrneM, MapkepHas nocka. Aya. 101, 106, 106a
3 ['pynmnoBeie (MHAUBUAY- Aynuropus, YKOMIUIEKTOBaHHAass MapKEpHON ITOCKOW U OCHa-
' | anbHbIE) KOHCYJIbTALUU IIIEHHAsl KoMIbloTepoM. Aya. 129
4 Texyiuit KOHTPOIIb, IPO- | AYAUTOPHS, YKOMIUICKTOBAaHHAs MapKEepHOW JOCKON M OCHa-
" | Me)XyTOUYHAs aTTeCTalUs IIeHHasi KoMIbioTepoM. Aya. 129
KaGuner nis camocTosTenbHOi paboThl, OCHAIIICHHBIH KOMITh-
FOTEPHOM TEXHUKOM C BO3MOXXHOCTBHIO TOAKIIOUEHHUS K CETH
«HTEepHeT», MpOrpaMMoii SKpaHHOTO YBEIMYEHUS U obecrie-
5. | CamocrosrenbHas pabota p » 1POTP p y

YEHHBIH  JOCTYIOM B  DJEKTPOHHYIO  HH()OPMAIMOHHO-
oOpa3oBaTenbHyto cpeny yHuBepcurera. 102-A W 4yUTanbHBIMA
3aI
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[Tpumeuanue: Kontkperuszanus aynutopuil u ux ocHauienue onpenensercs OIIOIL.




Mpuioxenune

MeToanueckue yKa3aHHus 10 BbIIOJIHEHHUIO J1a00pPaTOPHbIX padoT

mo AucHuIInge ' METOﬂI)I OHTI/IMI/I3AHI/II/I "

Hacrosmme Meroauueckue yKa3aHus MpeIHa3HAYEHBI sl BBIMOIHEHUS JIAOOPATOPHBIX U
CaMOCTOATENIbHBIX paboT 1o «MeToabl ONTUMHM3ANMW» U HANpaBiIeHbl Ha (HPOPMHUPOBAHHE
obmenpodeccHoHaIbHBIX M TPO(ECCHOHATBHBIX KOMIETEHIMH CTYIEHTOB. B MeToandeckux
YKa3aHUSX U3JI0KEHBI CCBUIKM HA OCHOBHBIE METO/1bl OJTHOMEPHON 1 MHOTOMEPHOW ONTHUMH3ALUU.
[TpuBeneHs! IpuMepsbIl, 33AaHU 11 CAMOCTOSTEIIHLHOM PabOTHI.

B naGoparopHbix paboTax CTyAeHTYy TpeOyeTcsl BBINONHATh 3aJaHus, BbIIAHHBIC
npenojasarenemM. Jlo Hayaia BBIIOJHEHUS CTYAECHTY CIEyeT IPOAHAIU3UPOBATh 3aaHNUE.

[Ipu npoBeneHnu 1ab6OPaTOPHBIX PaOOT MPAKTUKYETCS MPUMEHEHUE KOJUICKTHBHBIX H
TPYIIOBBIX GOPM pabOTHI, a TAKIKE UCTIOIB30BaHNE HHANBUIYAIBHBIX (DOPM C IIETIHIO TOBBIIICHHS
OTBETCTBEHHOCTHU Ka)JIOTO CTYJEHTAa 32 CAMOCTOSTENIbHOE BBIIIOJHEHHE TIOJTHOTO 00beMa paboT.

JlabopaTopunas padora 1-4: Yucnennvie memoowt peuieHus 3a0ay 0OHOMEPHOU On-
mumusayuu.

B xoje BbINOIHEHMS JIa00OPAaTOPHOI pabOThI CTYIEHT U3y4aeT METOJIbI HYJICBOTO IOPS/I-
Ka; CTpaTeruy MOMCKa MUHUMYMA; a TaKKe pa3padaThIBaeT aJITOPUTM TOMCKA; OLICHUBACT CXO-
JUMOCTH METOJIOB (METOJ Tiepedopa, METOJA JUXOTOMHH, METOJ 30JI0TOTO CEYCHHUsS, METOJ
®dubonayun, meron Po3eHOpoka, MeToa ehOPMHUPYEMOTr0 MHOTOYTOJIbHHUKA, METO TSDKEIIOTO
mrapuka) (cM. [1]- [2]). BeinonHseT BbIIaHHOE MPEToAaBaTe/ieM HHANBUAYaIbHOE 3a1anue 1 u 2.

3adanue 1. Jlokazath cBOIiCTBa yHUMOAAIbHBIX QYHKIMH. Vcrionb3ys kinaccnyeckuii me-
TOJI, PEIIUTh 33/1a4y HAXOXKICHUS IKCTpeMyMa (QYHKIIMU OJHOTO (MHAMBUIyanbHas 3a1a4a 1.).

3adanue 2. Hanvcate U OTIaJUTh NMPOrpaMMy YHCIEHHOTO PELICHHUs 3aJauyd HaXoXKie-
HUSI MUHUMYyMa (DYHKIIMM OJJHOIO NEPEMEHHOr0, UCIOIb3ys METOJ TUXOTOMHMHU, METO/] 30JI0TOTO
ceueHus, Mmetos1 GuboHauyH.

UnpuBuayanbHas 3anaya 1. Haiftu mMunumym Gyskuuu oanoro mepemensoro T (X)

(0=0,2, £€=0,5) aoanue 1, 2).

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

4. f(x)=x?+6x+13, [-6;4] 14, f(x)=x*+2, [-3;7]

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

6. f(X)=x?+4x+5, [-4;6] 16. f(x)=2x%+2x+5/2, [-3,7]
7. f(x)=2x*+2x+7/2, [-3,7] 17. £(X)=3x2 —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, [-46]
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Jladoparopnasi pa6ora 5-8. Yucnennvie memoowt 6e3ycnoenoii onmumuzauuu QyHK-
Uuu MHO2uUXx nepemennvix. Memoowt nepeozo nopsaoka.

B xone BhImoHeHUs 1Ta00paTOpHON PadOThI CTYIEHT U3y4aeT METObI IEPBOTO MOPSIKA,
CTpaTeruu MoMcKa MUHMUMYMA; a TaKKe pa3padaThiBaeT aJITOPUTM MOUCKA; OLEHUBAET CXOJUMO-
CTH METOJIOB (METOJ IPaJMEHTHOrO CITyCKa, METOJI HauCKopeHmiero ciycka, merog dneruepa-
Pusca, meron JlaBumona-daeruepa-Ilaysmna) (cm. [2]). Beimoanser BelIaHHOE MPEMOAaBaTEICM
WHJIMBUAYaJbHOE 3a1aHue 3 U 4.

3aoanue 3. Vicnionb3ysl KIIACCUUECKHUIM METOJ, PELIUTh 3aJauy HaX0XJIEHUS SKCTpeMyMa

(GyHKIIMM MHOTHX IIEpEMEHHBIX (MHAMBU/IyaIbHas 3aj1a4da 2.)

3aoanue 4. Hanucath U OTJIaJUTh NPOTPAMMY UMCIIEHHOTO PEIICHUs 3aJaud HaXOoKJe-
HUS MUHUMYMa (DYHKIHUM MHOTHX IEPEMEHHBIX, HCIIOJIb3YSl METOJl HauCKOpPEeii-
mero cnycka, meroa Herorona, meton Herotona-PaBcona m meron dneryepa-
Pusca.

VnauBuayanbhas 3anada 2. Haiitn Munnvym dyrkumu aeyx nepemennsix T (X;, X,) B

(Xl(o), Xéo)) (3aoanue 3, 4).

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

, f(0= XC A+ AX5 — Xy Xy + X, b T =3X7 +4XS — 2% X, + X,
X =(3;1) X, =(2;15)

N f(X) =X +7X5 — X X, + X, N f(X) =X +5X5 + X, X, + X,
X, = (11 11) X, = (1)

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

c f(X)=2% + X5 — X X, + X, s f(X) =X +6X5 + X X, + X,
X, =(2;2) X, =(1,5;11)

A f(X)=3X7 + X5 — X X, + X, " f(X) =X+ 7X5 + X Xy + Xy,

X, =(15;15) %o =(1111)

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

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

% =(21) % =(22)

. f(X)=7% + X5 — X X, + X, " f(X)=3X7 + X5 + X X, + X,

X, =(L2) " X, =(15;15)

o O =8XZ + X5 — X Xy + Xy, s [ = 5% + X2 + X, X, + X,
X, =(2;2) Xy = (1,5;1)
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JlabopatopHasi padora 9-12: Yucnennovie memoost 6e3ycno8Hol onmumuzayuu QyHK-
Uuu MHO2UX nepemennvix. Memoovl 6mopo2o nopsaoka.

B xo71¢ BBINOIIHEHHUS Ta00PATOPHOM pabOThI CTYACHT U3y4aeT METOJbI BTOPOTO MOPSI/IKA,
CTpaTeruy MOMCKAa MUHMUMYMa; a TaK)Ke pa3padaThiBacT alrOPUTM IMOMCKA; OLICHUBACT CXOHMMO-
ctu MetoioB (MeToa Hetotona, meron HeroTtoHa-PaBcona, Mmeton Mapksapaa) (cm. [2]). Beimon-
HSET BBIJIaHHOE TIPENoIaBaTesieM HHINBHIyaIbHOE 3a0aHue 4.

Jlabopamopuasa paboma 13-14: 3adauu neauneitnozo npozpammuposanu.

B xoze BbinonHeHus 1abopaTopHOi pabOThI CTYACHT U3y4aeT METoJ MHokuTenel Jla-
rpanxa, MeToJ tpadubx QyHKIUI, MeTOT OaphepHBIX (YHKIIHA, METOJ] MPOEKIIMU I'PAAUEHTA.

3aoanue 5. Vcnonb3ys MeTo MHOXUTeNEH Jlarpanika, pemuTh 3a/1a4y HaX0X/IE€HUS YCIOBHOTO
MUHHMYMa ()YHKIIMH MHOTHX TIEPEMEHHBIX.
3aoanue 6. Hanmcath ¥ OTIAOUTh NPOTPAMMy UHUCIIEHHOTO PEIICHHS 3aa4d HaXOXKICHUS
YCIOBHOTO MHHMUMYMa (YHKIIMM MHOTMX IE€PEMEHHBIX, HCIIOJIb3YsS METO]
mrpadHbIX QYHKIHI.
WnauBuayanbHas 3a1a4ya 3. HaliTi ycioBHbBIM MUHUMYM (YHKLIIMH MHOTUX IT€PEMEHHBIX

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

2 2 2 2
L f(X) =X +5%; — X X, + X, " f(X)=2X +3%X; — X X, + X,
X +X, =1 X + 2%, =1
2 2 2 2
) f(X) =X +4X5 — X X, + X, 1 f(X)=3X +4X; — 2% X, + X,
2% + X, =1 X + X, =1
2 2 2 2
3 F(X)=X +7X5 =X X, + Xy, L3 f(X) =X +5%5 + X X, + X,
X +X, =2 2%, +3X, =1
2 2 2 2
. fF(X)=% +8X5 — X, X, + Xy, " f(X) =% +4X5 + X X, + X,
2%, +3X, =1 X 4+ X, =2
2 2 2 2
. f(X)=2%] + X5 — X, X, + X, 15 f(X) =X +6X5 + X X, + X,
X + X, =3 X +3X, =1
A f(X)=3% + X5 — X, X, + Xy, " f(X)=X2 +TX5 + X Xy + Xy,
2% + X, =1 X + X, =1
2 2 2 2
, f(X)=5%] + X5 — X X, + X, . fF(X) =X +8X5 + X X, + X,
X + X, =1 33X, + X, =2
2 2 2 2
o f(X)=6X] + X5 =X, X, + X, 18 f(X)=2X + X5 + X Xy + Xy,
2%, +3X, =1 X +X, =5
2 2 2 2
o F(X)=T7X+X5 =X X, + X, 19 F(X)=3% + X5 + X X, + X,
X, + X, =2 2% + X, =1
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0 f(X) =8X7 + X5 — X X, + Xy, 20 f(X) =5X7 + X5 + Xy X, + X,
2%, + X, =3 X + X, =1
Jlabopamopnaa paboma 15-16:3a0aua yenouucnenHHozo 1uHeH020 NPOZPAMMUPOBA-
HuA.

B xone BhITIONHEHHS 1a00PaTOPHOI PadOTHI CTYIIEHT U3y4aeT MOCTAaHOBKY 3a/la4d IEJI0-
YUCJIEHHOTO0 JIMHEeHoro nporpammupoBanus (3LJIIT), meton BerBeit u rpanuly pemenus 3LJIII,
pelieHne 3a1a4d KOMMHUBOSDKEpa METOZIOM BeTBeH U Tpanull (cM. [2]), cTpareruu moucka MUHH-
MyMa; a TaKXKe pa3pabaThiBaeT aJITOPUTM TOKUCKA; OIICHUBAET CXOJAUMOCTH METOAOB BhImomHseT
BBIJIaHHOE TTpernoaaBaresieM 3aaanue (cm. [2], crp. 388-389, NoNel-12).

Jlabopamopnasa paboma 17: 3adauu nuneitnozo npozpammuposanus 6 ycio8usax He-
onpeodeneHHocmu.

B xo/1e BBINOIHEHMS 1a00paTOPHOM paboThl CTYAEHT M3y9aeT IMOCTAHOBKY 3aj1aui JINHEM-
Horo nporpammupoBanus (3JII1) B ycOBUSIX pUCKAa W HEONPEICIEHHOCTH, METOIBI PEIICHUS
3JII1 B ycioBusX prcka U HeomnpeaeaenHocTr (cM. [3]).

IopsiioK BBINMOJHEHHUSI CAMOCTOSITEIbHOM PadoThI

Bo BpeMs mOAroTOBKH M BBIMOJTHEHUS CAMOCTOSITEIbHOM PAOOTHI CTY/IEHT 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 33/IaHHIO0 CAMOCTOSITEILHON padOTHl U 3aIUTUTH
ero.

OT1yer 10 caMOCTOATEJILHOH padoTe J0IKEH COACPKATh:

1) 3ananue;

2) omnajka (2 uTepalyn) U HarMcaHue (TeKCT) MPOrpaMMbl YHCIICHHOTO PEIICHHUS
3) pe3yabTaThl PEIICHNUS 3aJa4H YKa3aHHBIM BBIIIE CIIOCOOOM;

4) aHanu3 NOJYYEHHBIX PE3yJIbTAaTOB.




