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PenenseHrsr:

[TamommuukoBa TaTesgHa JIeoHnIO0BHA.

JIokTOp Tmegaroruyeckux Hayk, KaHaujaaT (U3MKO-MaTEMaTHYECKUX HayK, IMpo-
deccop. IloueTHblil pabOTHUK BBICIHIEr0 MPOQPECCHOHANBHOTO oOpa3zoBaHus PO.
Hupexrop nuncrturyra pynnamentanbubix Hayk (MOH) @I'BOY BO «Kyol ' TY ».

Mapxkos Buraimuin Hukonaesuy.

JoxTop TexHuuyeckux Hayk. IIpodeccop kadenpsl mHMDOPMAIIMOHHBIX CUCTEM H
IPOrpaMMHUPOBAHUSA MHCTUTYTa KOMITBIOTEPHBIX CUCTEM U MH(POPMAIIMOHHOMN Oe3-
omacaocty (MKCullb) ®I'bOY BO «KyoI'TY».



LIEJIA U 3AIAYM YYEBHOW JUCIIATITAHBI

Henau u3yyeHuss AUCUMILIUHBI ONPEEICHBI TOCYIapCTBEHHBIM 00pa30BaTelIbHbIM CTaH-
JApTOM BHICIIEro oOpaszoBaHus u cooTHeceHbl ¢ obOmumu 1emssvu OOl BO mo HampaBieHUIo
noarotoBku «lIpukiagnas matematuka U HHGOPMaTUKa», B paMKaxX KOTOPOH MpernojaeTcs Iuc-
[MIIJIMHA.

1.1 Heabro ocBOCHUS y4eOHOW AMCIMIUIMHBI «METOMbI ONTHUMH3ALUNY SBIsETCA Qop-
MHUPOBaHHE y CTYICHTOB 3HAHUU MO OCHOBAM TEOPUHU ONTHUMHU3AINMH U 3HAHUKW 00 OCHOBHBIX
MoAX0AaX K IMPAKTUYECKOMY PELICHUIO ONTHUMHU3ALIMOHHBIX 33/a4, YTO MO3BOJIUT Pa3BUTh KOM-
METEHTHOCTH CITOCOOHOCTH MOHUMATh W MPUMEHATHh B MCCJIEIOBATEILCKOW M TIPUKIAJTHON Jes-
TETLHOCTH COBPEMEHHBIM MaTEMaTHUYCCKUH armapar, a TakkKe ClloCOOHOCTH paboThl ¢ HH(pOpMa-
HUEHN M3 pa3IMYHbIX UCTOYHUKOB, BKJIKOYAsl CETEBBIC Pecypchl ceTu MHTepHeT, A penieHus 3a-
nad 1mpoeCcCUOHATBLHOM AESITENbHOCTH B COCTaBE HAyYHO-HCCIEAOBATEIbCKOTO U MPOU3BO/I-
CTBEHHOI'O KOJIJIEKTHBA.

1.2. 3apaun quCHUILUIMHBI. B Xo/e M3y4eHUs TUCHUILIMHBI CTaBSATCS 3aJa4d HAy4YUThb
CTYJICHTOB:

1) 3HaTh copepKaHuEe MPOTrPaMMbI Kypca, (OPMYIUPOBKH 3a/1a4, METO/IbI UX HCCIIE0Ba-

HUS;

2) BBIOMPATH MOAXOAIINE METOIBI JJIs PEIICHHUS SKCTPEMAIbHBIX 3a/1a4;

3) yMeTh MPUMEHATHh Ha MPAKTUKE KOHKPETHBIC BHIYHUCIUTEIbHBIC METOIBI K aHAIHM3Y H

pEUICHUIO ONITUMHU3AIIMOHHBIX 33]1a4;

4) U3y4ath CaMOCTOSATEIILHO HAYYHYIO U y4eOHO-METOIUUECKYIO JTUTEPATYpy O MPOodhu-

JII0 U3 Pa3IMYHBIX UCTOYHUKOB, BKJIFOYAs CETEBBbIE pecypchl ceTu MHTepHeT, 1 pere-

HUS IPO(ECCUOHATBHBIX U COIHMANIBHBIX 3a]1ad.

1.3. Mecro y4yedHoii nucumInHbl B cTpykrype OOII BO

JucuumnnuHa «MeTopl ONTHMH3AINI OTHOCUTCS K 0230BOI YacTH y4eOHOTO MIlaHa.

HNannast quctumiuHa («MeToabl ONTUMH3AIUNY) TECHO CBsI3aHa C AUCHUIUIMHAMU MaTe-
MAaTUYCCKOro 1 CCTCCTBCHHOHAYYHOI'O MUKJIA: «MareMaTHuecKuu aHaJIu3)», «Anre6pa U reoMcET-
pus», «YucneHHple METOAb». 3HAHUS, TOTyYEeHHBIE TPH OCBOSHUH JUCHUIUIHNHBI «MareMaTuye-
CKOC MNpPOrpaMMUPOBAHUC), UCITOJIB3YIOTCA MPU U3YUCHUH JHUCHUIIIINHBI «MareMaTu4eckue Me-
TOJBI U MOJIEJH MCCIe0BaHus onepanuit», «Teopus pucka ¥ MOJEIUPOBAHUE PUCKOBBIX CUTYa-
1uit». B COBOKYMHOCTH M3ydeHHE 3TOW TUCIUIUIMHBI TOTOBUT 00y4aeMbIX KaK K pa3JIMYHbIM BH-
JaM TPaKTUYECKOW HIKOHOMUYECKOW MAESITeTbHOCTH, TaK M K Hay4YHO-TEOPETHUYECKON U WHcC-
CJIEIOBATEILCKON IEATEILHOCTH.

1.4 TPEBOBAHUS K YPOBHIO OCBOEHUSA COIAEPXAHUA AUCLHU-
IIJIMHBI.

Kommnerenmum oOydaromierocs, GopMupyeMbie B pe3yibTaTe OCBOSHUsS Kypca «MeTo bl
ONTUMU3ALIII:

CIOCOOHOCTHIO MCTIOIB30BaTh 0a30BbIC 3HAHUS €CTECTBEHHBIX HAYK, MAaTEMAaTHKU
OIIK-1 ¥ MTHPOPMATHKHU, OCHOBHBIE (DaKThI, KOHIICTIIIUH, IPUHITUIIBI TEOPHUHl, CBSI3AHHBIX
C MPUKJIAJTHOW MaTeMaTUKOW U MHPOPMATUKON

CIIOCOOHOCTBIO paGOTaTL B COCTABC HAYYHO-UCCIICAOBATCILCKOTO U MTPOU3BOA-

[1K-4 .
CTBCHHOI'O KOJIJICKTHBA U PCUIAaTh 3aa4n HpO(I)eCCI/IOHaJ'IBHOI/I JACATCIIBHOCTHU

B pe3ynbpTare 0cCBOCHHS NUCIUIUIMHBI CTYICHT JOJIKEH:




. e CTpyKTYypa KOMNETEHIIUU
e 3Harnp e YMeTh: e Biuanern:

® UMETH [IPEJCTABICHUE | ® YMETh IPUMEHATH HA | ® HAaBBIKOM KOPPEKTUPOB-

OIIK-1 O MECTE M pOJIH U3ydac- MPaKTUKE KOHKPETHHIC KM Mpoliecca pelieHus 3a-
MOW JUCLUIUIMHBI CPEIN | BBIYMCIUTENBHBIE METO- | JJaYU U3MEHEHHUEM I1apa-
JpYrux Hayk; JIbI K aHAJIN3Y U pelle- METPOB aJIropurMa
® 3HATh COACPKAHHUC HUIO ONTHUMU3AIMOHHBIX | @ HaBbIKAMU PabOTHI C HO-
nporpaMmel Kypca, Gop- | 3a7ad. BOIl uH(oOpMarlueit 1is aHa-
MYJIHUPOBKH 3a1a4, METO- JI3a U pEelIeHUs ONITUMU3a-
JIbI UX UCCIIENOBaHUS LIMOHHBIX 3aJa4.

I1K-4 e iaccu(UKaIMio 3a- | ® BBEIOPATh METO IS ® CIIOCOOHOCTHIO paboTaTh
J1a4 ONTUMU3ALINY; peLIECHNS] KOHKPETHOM B COCTaBE HAYYHO-
® TCOPETUYECKHUE I10- 3a1a4d ONTUMU3ALUN; HCCJIE0BATENLCKOTO U
JIOJKCHMUS, JICKAIIIUEC B ® 1ICIOJIb30BaTh THUIIO- IIPOXU3BOACTBCHHOI'O KOJI-
OCHOBE IIOCTPOCHUS Me- | BbIE aJITOPUTMBI JUIS pe- | JIEKTMBA U PEIIATH 3a/1a4U
TOJOB pEILICHU; LICHW 3a1a4; po(heCCUOHATILHOM Jesi-
® (OCHOBHBIE METOJbI ® OIICHUTH KAQ4ECTBO TCJIIbHOCTH C HUCIIOTIB30BA-
peuleHns TUOBLIX OII- paboThI aNropuT™Ma Mpu HHEM MCTO/ZI0B ONITUMH3a-
TUMHU3AIMOHHBIX 3a1a4u penieHuu 3aga4u 105051

2. CTpyKTYypa M coepkaHHue TUCHHUILINHBI

2.1 Pacnpenesienue TPyA0€MKOCTH JUCHUIJIMHBI 10 BUIAM padoT

O6mas TpyIo€MKOCTh TUCIUILIMHBI cocTaBisieT 4 3au.en. (144 vaca), ux pacnpeneneHue
110 BHJIaM paboT Mpe/ICTaBICHO B TaOJIUIIE.

Bun pabotet TpynoemMKOCTh, 4acoB
6 cemecTp

KonTakTHas pa6ora, B TOM YHCJI€: 68,3
AynuTopHas padora: 64
Jlexyuu (J1) 32
Ipaxmuuecxue 3anamus (113)
Jlabopamopmuwie pabomul (JIP) 32
HNuas koHTaKkTHas padora:
KonTpons camoctostensHol pabotsl (KCP) 4
ITpomesxyrounas arrecranus (MKP) 0,3
CamocrositesibHas padora (CP): 40
Kypcosoii npoexT (KII), kypcoBas padora (KP) -
CamornonroroBka (ImpopaboTKa 1 MOBTOPEHUE JIEKIIHOHHOTO MaTepH- 10

ajia ¥ MaTepuana yueOHUKOB U Y4eOHbIX TOCOOUH, MOATr0TOBKA K Jia-
O0paTOPHBIM M MPAKTUYECKUM 3aHIATHUIM, KOJUIOKBUYMaM M T.].)

BrInonHenue WHAMBHTyaIbHbBIX 3aJaHUN 20
Pedepar -
IloaroTroBka K TeKyIeMy KOHTPOJIIO 10
KonTpoJb:
[TOArOTOBKA U caua SK3amMeHa 35,7
OO0masi Tpy10eMKOCTh | 4Yac. 144
B TOM 4McJe KOHTAKTHas padora 68,3
3a4. e/l 4
Bua uToroBoro KOHTpoJIA DK3aMeH

1
MpW HaNWYMK 3K3ameHa Mo AUCUUNANHE



2.2 CTpykTypa IMCHHUILIHHBI:

Pa3nens! qucuuniauHel, u3yyaeMmsele B 6 cemecTpe

Bce-|  Ayoumopnuvie 3anamusn CP | Ok-
No ro | Bce- | Jlek | Jla- KC 3a-
n/ TPYy-| ro uuu | oopa- P MeH
n | HamMeHoBaHme pa3jesia, TeMbI | JI0€M- TOp-
eM- HbIE
KOCT
b
1 be3yciioBHasi 0IHOMEpPHAsA OIl-
THMM3AIHS
1. | ®opmynmupoBKa MaTeMaTUICCKOM 10 6 2 4 0 2 2
3amadyn onTtuMmu3anun. Kiraccmue-
CKHE€ METO/IbI PEIICHUS 3a1a4 OJ1-
HOMEPHOW ONTUMU3AIUU
2. | UucneHHbIe METOIBI PEIICHHMS 3a- 16 10 6 4 0 4 2
Jlady OJTHOMEPHON ONTUMHU3ALUHI
2 be3yc/ioBHasi MHOTOMepHasi
ONTHUMM3ALHS
3. | Knaccuueckue MeToIbl pemeHus 8 2 2 0 0 4 2
3a71a4 MHOTOMEPHOM ONTHUMU3AIUH.
4. | Knaccudukamus u 0030p METO/I0B 8 2 2 0 0 0 4
0e3yCIIOBHON ONTUMHU3AIII
5. | Uucnennple METOIbI 0€3yCIIOBHOM 22 12 4 8 0 6 4
ONTUMM3AINH (PYHKIIUA MHOTUX
MePEeMEHHBIX. MeTO bl IEPBOTO
MOpsIKA.
6. | YucneHHble METOIbI 0€3yCIIOBHOM 26 14 4 8 2 6 6
ONTUMM3AINH (PYHKIIUA MHOTUX
MePEeMEHHBIX. MEeTO bl BTOPOTO
MOpsIKA.
3 HeauHeliHOe MPOrpaMMHpPOBa-
HHE
7. | Knaccudukanus 3agad HelnuHeHo- | 14 6 6 0 0 4 4
T'O MPOrPaMMHUPOBAHHSI.
1 2 3 4 5 6 7 8 9
8. | 3amaun TUHEHHOTO MTPOrPaMMHUPO- 18 8 4 4 0 6 4
BaHUSA
4 CrienuajibHbIE METOAbI ONITH-
MH3AINH
9. | 3agaya NETOUYUCIEHHOTO JIMHENHO- 14 6 2 4 0 4 4
T'0 MPOrPAMMHUPOBAHHUS
10{ 3amaum nuHEHHOTO Iporpammupo- | 15,7 8 2 4 2 4 3,7
BaHUs B YCIOBHSIX HEOMPEACIEHHO-
CTH.
11| IlpomexxyTouHasi aTTecTanus 0,3 0,3
(KP)
Hroro: 144 | 68,3 | 32 32 4 40 | 35,7




2.3.Conepxxanue pa3aejioB JUCHUNIHHBI

1 Be3ycaoBHasi OfHOMEpPHAasi ONTUMHU3 AU

Tema 1. @opmynupoeka mamemamuueckou 3adauu onmumuzayuu. Knaccuueckue
Memoovl peuieHus 3a0ay 0OHOMEPHOU ONMUMU3AULU.

Teopema Mak-Jlopena. Kinaccuueckuii MeTo 1 HaX0XKICHHS SKCTpeMyMa (PyHKIIMH OTHO-

r0 IEpEMEHHOTr0. YHUMOoAanbHbIe (pyHKIIH. CBOMCTBa YHUMOAIBHBIX (DYHKIUH.

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

Metonsl HyneBoro nopsiaka. Meton nepedopa. Meton quxoromun. Meton 30J10TOro ce-
yenus. Merog ®dubonayuun. Meroa PosenOpoka. Meton nepopMupyeMoro MHOTOYTOJbHHUKA.
Merton TsKenoro mapHka.

2 Be3yc10BHasi MHOroOMepHasi ONTUMM3ALUS

Tema 1 Knaccuueckue memoowt peuieHus 3a0a4 MHO2OMEPHOI ORMUMUSAUUL.

Teopembl 0 HEOOXOMMOM U JOCTaTOUYHOM YCIOBHUM dKcTpemyMa. Knaccuueckuil anro-
putMm. JlemMbl 0 HampaBieHUsIX crmycka. Kimaccudeckuii MeTosl HaX0XkIeHUsl SKCTpeMyMma (QyHK-
LU HECKOJIbKUX MEPEMEHHBIX.

Tema 2 Knaccugpuxkayusa u 0630p memooog 6e3ycioéHoii OnmumMu3ayuu.

Tema 3. Hucnennvie memoovt 6e3ycilo6HON ONMUMUIAUUN DYHKUUU MHOZUX hepe-
mennvix. Memoowt nepeozo nopaoka.

Merton rpagueHTHOrO cinycka. Meron Hauckopernmero ciycka. Meron ®@neruepa-Pusca.
Merton daBunona-®neruepa-Ilaysnna.

Tema 4. Hucnennvie memoosvt 0e3yclo6HON OnmumMuzayuu QyHKyuu MHO2UX nepe-
mennwvix. Memoowt 6mopozo nopsaoka.

Meton Herorona. Meron Hetorona-Pascona. Merox Mapksapaa.

3 HesmHeliHOe IPOrpaMMHPOBAHHE

Tema 1. Knaccugpuxayun 3a0au nenuneiinozo npozpammuposanus. Teopema Kyna-
Taxxkepa. MemooOwl noucka ycio6Ho20 IKcmpemyma.

Merton muoxwureneit Jlarpanka. Meron mrpagusix yHkuuii. Meron 6apbepHbIX QyHK-
uuid. Metoa npoeKuuy rpaJiieHTa.

Tema 2. 3a0auu nuneiino020 npocpammupo8anus.

Cumiuiekc Metof. TpaHCIIOpPTHBIE 3a7aun.

4 CnenuajbHbIe METOAbLI ONTHUMU3AMH
Tema 1. 3a0aua yenouucnenHo20 TUHENHO20 RPOZPAMMUPOBAHUA.

ITocTaHOBKHM 3a7auu LENOYUCIEHHOTO JUHEHOTO nporpaMmMupoBanus (3LJIIT). Metos
pemenus 3LUJIIL. Meron BerBeit u rpanun pemenus 3LJIIL. Pemenne 3anaun koMMHBOSDKEpa
METOJIOM BETBEM U IPaHULL.

Tema 2. 3a0auu nuneitnozo npozpammupo8anus 6 ycio8uax HeonpeoeieHHoCmu.

IlocranoBkM 3amaum JmHEeNHOro mporpammupoBanus (3JIII) B yciaoBusx pucka u He-
onpeaeneHHocTd. Meroapl pemenus 3JII1 B ycnoBusix pucka u HeonpezneneHHoctu. 3JII1 u Teo-
pHs Urp.



2.3.1 3aHATHA JEKIIHOHHOI0 TUIIA

Haumeno- dopma TEKYILIETo
No BaHUE Copepxanue pazzena KOHTPOJIS
pasnena (no nedensam cemecmpa)

1 | besycnos- Tema 1. ®opmynupoBKa MaTeMaTHYECKOM 1. Ompoc no pe3ynbTa-
Has OJHO- 3ajaun onTumuzanuu. Kiaccuueckue MeTobl | TaM WHJIUBUAYaTbHOTO
MEpHasi O- | pelIeHus 3a/1a4 OJJHOMEPHONU ONTUMU3AINH 3aganus (1-4-s nenmens
TUMU3ALUS 6-ro cemectpa)

Tema 2. YncrieHHbIE METO/IbI PEIICHUS 33124
OJTHOMEPHOM ONTUMHU3ALUU

2 | besycnog- Tema 1. Kitaccuueckue metonbl pemienus 3a- | 1. Onpoc no pe3ynbTa-
Hasi MHOTO- | J1ay MHOTOMEPHON ONTUMHU3AIINH. TaM UHAUBHUIYaJIbHOTO
MepHas O1l- 3ananus (5—12-s Hene-

P Tema 2. Kimaccudukanus 1 0630p METO10B o ( 2
TUMH3ALHA | < " 151 6-To cemecTpa)
€3YCIIOBHOM ONTUMH3AIUU
Tema 3. UncneHHble MeTO/1bI 0€3YCIIOBHOM
ONTUMU3AINU (PYHKIIUU MHOTHX MIEPEMEH-
HbIX. MeTopI IEPBOTO MOPSAAKA.
Tema 4. UncnenHbie METOIbI 0€3YCIOBHOM
ONTUMH3ANHNH (DYHKIIUHA MHOTHX TIEPEMECH-
HBIX. MeTObI BTOPOTO MOPSIKA.

3 | Henmunei- Tema 1. Kimaccudukanus 3agau nenunerinoro | 1. Ompoc no pesynbTa-
HOE TPO- MIPOrpPaMMHUPOBAHHUS. TaM UHAUBHUIYaJIbLHOTO
rpaMMHUpPO- o 3aganns. (13-15-1 He-

Tewma 2. 3agauu HETUHEWHOTO MTPOTPAMMUPO-
BaHUE nenst 6-ro cemMecTpa)
BaHUs

4 | Cnenmanb- | Tema 1. 3amaua nenourcnennoro jguHeitHoro | 1. Ompoc mo pe3ynbTa-
HbIE METO- | IPOTPAMMHUPOBAHUS TaM UHAUBUIYAIbHOTO
IIBI OIITH- . 3amanus. (16-17-s He-

Tewma 2. 3agaun TUHEHHOTO TPOrPAMMHUPOBA-
MU3AIHH nenst 6-ro ceMecTpa)
HUS B YCTIOBHSIX HEOMPEISIEHHOCTH.

[TpakTuyeckue 3aHATH, 3aiuTa jJadopaTopHoil padotsl (JIP), BeImonHeHHE KypcoBOro
npoekta (KII), kypcooii pabots! (KP), pacuetno-rpadpuueckoro 3aaanus (P1'3), Hanucanue pe-
depara (P), acce (3), komnokBuym (K), rectupoBanue (T) — He mpeyCMOTPEHBI.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

CCMI/IHapCKI/Ie 3aHATUA — HEC NPCAYCMOTPCHBIL

2.3.3 JlabopaTopHbIe 3aHATHS

®opma TeKyl1ero KOHTPO.Js (10 HeJle-

Ne n/m Tembl 1200paTOPHBIX 3aHATHI
JISIM cemMecTpa)

1 2 3

1. BeinonHeHHe TPAKTHUECKUX 3aTaHHHA
2. OtyeT 1O pe3ysabTaTaM WHIUBUIYaJThb-
Horo 3amanus. (1-4-s1 Hemens 8-ro ce-
MecTpa)

UucaeHHble METO/IBI PEIICHUA 3a7a4 O/JI-
HOMEPHOW ONTUMU3ALUU




2

3

UucneHHble METOABI 0€3yCIOBHOM ONTH-
MHU3aUH YHKIIMM MHOTHX IIEPEMEHHBIX.
Mertozsb! epBOro nopsiika.

1.. BoinosiHeHHE MPAKTUYECKUX 3aaHUN
2. Otuer mo pe3yiabTaTaM WHIUBUIYyallb-
Horo 3amanus. (5-8-1 Hemens 8-ro ce-
MeCTpa)

UucneHHble METOABI 0€3yCIOBHOM ONTH-
MU3a1UH (PYHKIIMA MHOTHX [IEPEMEHHBIX.
Mertozasl BTOPOro nopsaka.

1.. BoinoyiHeHHE MPAKTUYECKUX 3aaHUuN
2. Otuer mo pe3yiabTaTaM WHIUBUIYallb-
Horo 3ananus. (8-11-s memens 8-ro ce-
MeCTpa)

3aauy HEJTMHEHHOr0 IPOrpaMMHUPOBAHUS

1.. BoinosiHeHHE MPAKTUYECKUX 3aJaHUN
2. Otuer mo pe3yiabTaTaM WHIUBUIYyallb-
Horo 3ananus. (12-13-1 nenmens 8-ro ce-
MeCTpa)

33.,[[21‘121 LIEJIOYHMCIICHHOTO JIMHEHHOTO Ipo-
TpaMMHUPOBaHUA

1.. BeinoyiHeHHE MPAKTUYECKUX 3aaHu
2. Otuer mo pe3yiabTaTaM WHIUBUIYyalb-
Horo 3ananud. (14-15s uenens 8-ro ce-
MeCTpa)

3aauu JUHEHHOro MPOrpaMMUPOBAHMUSI B
YCIIOBUSX HEONPEAETICHHOCTH.

1.. BeinoyiHeHHE MPAKTUYECKUX 3aaHu
2. Otuer mo pe3yiabTaTaM WHIUBUIYyalb-

Horo 3ajmanus. (16-17-s memens 8-ro ce-
MeCTpa)

3amuTa naboparopuoit padotsl (JIP), Bemmonnenue kypcosoro npoekra (KIT), kypcoBoii
pabots! (KP), pacuerHo-Tpaduueckoro 3amanus (PI'3), nanucanue pedepara (P), acce (3), koi-
nokBuyM (K), rectrupoBanue (T) — He mpeyCMOTPEHBI.

COJIEP)KAHUE JIABOPATOPHOM PABOThI

Tema 1. Yucnennvie memoowl peuienus 3a0ay 0OHOMEPHOI ORMUMUIAUUU.

[TocTaHoBKa 3a/1a4i METO/IOB HYJIEBOTO MOPsI/IKa; CTpaTerus Moucka MUHUMYyMa; paspa-
00TKa alNropuTMOB; OLIEHKA CXOAMMOCTH METOAOB (METOJ mnepedopa, METOl IUXOTOMHUH, METO]T
30J10TOTO cedeHus, Meros dubonayun, Meron PozenOpoka, meron nedopMHUpyeMOro MHOTO-
YrOJBbHUKA, METO/I TSDKEJIOTO MIApHKa).

Tema 2. HYucnennvie memoowvt 0e3ycio6HON ONMUMUIAUUU (PYHKYUU MHOUX nepe-
MmeHnvix. Memoowt nepeozo nopsaoka.

[TocTaHoBKa 3a/layl METOJOB MEPBOrO MOPSI/IKA; CTPATErusi MOUCKAa MUHUMYyMa; paszpa-
00TKa alTOPUTMOB; OILIEHKA CXOJIMMOCTH METOAOB (METOJl TPAUEHTHOTO CITyCKa, METO] HAaHCKO-
peiimiero crycka, metoa dneruepa-Pusca, meron Jasumona-daeruepa-Ilaysia).

Tema 3. Hucnennvie memoovl 0e3ycnoeHoil onmumuzayuu GYHKUUU MHOZUX hepe-
mennwvix. Memoowt 6mopozo nopsaoka.

[TocTaHoBKa 3ajaul METOJIOB BTOPOTO MOPSAIKA; CTpaTerusi Mmoucka MHUHMMYMa; pas3pa-
00TKa aJITOPUTMOB; OLIEHKA CXOAMMOCTU MeTooB (Meroa HeioToHa, Meron Hpiorona-PaBcona,
meron Mapksapna).

Tema 4. 3a0auu nenuneitnozo nPOPAMMUPOBAHUSL.

Meton mHoxuTeneit Jlarpamxa. Meron mrpadusix ¢pyHkuuit. Metoa 6apbepHbIX (QyHK-
uuid. Metoa mpoeKuy rpaJiueHTa.




Tema 5. 3a0aua yenouucieHHO20 TUHEHUHO20 RPOZPAMMUDPOEAHUA.

[TocTaHOBKM 3a/1auu LIETOYUCIECHHOTO JIMHEWHOro nmporpamvupoBanus (3LIJIIT). Merox
BeTBel U rpanull pemenus 3LJII. Pemenne 3a1aun KOMMUBOSIKEpa METOAOM BETBEH U IpaHUIL.

Tema 6. 3a0auu nunetnozo NPOZPAMMUPOBAHUSA 8 YCI0BUAX HEONPEOEEHHOCHLU.

IlocranoBku 3ajmaun JmHeHOro mporpammupoBanus (3JII1) B ycioBusix pucka u He-
onpezaeneHHocTd. Metozs! pemienus 3J111 B ycnoBusix pucka U HEONpeAeIEeHHOCTH.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
Kypcossie pa6otsl (KP) — He mpeaycMOTpEHBI.

24  IlepeyeHb y4eOHO-METOIUYECKOT0 OOecredeHHUs I CaMOCTOSITeIbHOI pado-
ThI 00y4YalouIerocsi Mo AMCHUIJINHE

Lenbto caMocToATENBHON pabOThI CTY/ACHTA SIBJIAETCS YIIyOJe€HUE 3HAHUMN, [TOJITyYE€HHBIX
B pe3y/bTaTe ayAUTOPHBIX 3aHATUN. BrIpaGaThIBAalOTCSl HABBIKM CAMOCTOATENbHOM paboThl. 3a-
KPEIUISIFOTCS] ONBIT U 3HAHUS NOJyYEHHBIE BO BpEMsl JaOOPATOPHBIX 3aHITUH.

No Bun camocrosrensHon Ilepeuens yueOHO-METOANYECKOTO 00ECICUCHNS AUCLUILTUHEI
- paboTHI 0 BBITTOJTHEHUIO CAMOCTOSTEIbHON PabOThI
n 6 MeTtoaudeckue ykazaHus JUIsl TOATOTOBKHU K JIEKIIMOHHBIM M CEMUHAPCKUM
Hf;ﬁ)i)ef;: " 3aHATHSIM, YTBEP)KIICHHbIE Ha 3aCEIaHUI Kaibez[pbl anKnaE[Hoﬁ MaTeMaTH-
JICKIHOHHOT0 MATEpHATa, K4 (aKyJabTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U MPUKIIAAHON MaTEMaTHKH
s OI'BOY BO «Ky6I'Y», mporokon Ne7 ot 18.04.2018 .
1 |maTepuana yuebHOI u N
HayHOM JHTEPATYpbI, MeTtoaudeckne yka3zaHHs 110 BBITTOJTHEHUIO CaMOCTOATEIbHOM paboTHl,
HOArOTOBKA K YTBEp>KACHHBIC HA 3acelaHuN Ka(ubez[pbl TPHKJIA/IHOH MaTeMaTHKI ¢baxymb-
TeTa KOMITbIOTEPHBIX TEXHOJIOTUH U npHuKiIagHoi Mmatematuku @I'6OY BO
COMUHAPCIIM SATBITIIM | 103 6T"Y», mpotokon Ne7 ot 18.04.2018 T.
MeTtoandeckre yKa3aHus [0 BHIIIOJHEHUIO JIA00OPaTOPHBIX paboT, yTBEP-
5 IToaroroBka k KJICHHbIE Ha 3aceJaHny Kadeapsl NPUKIaJHONW MaTeMaTHKH (akyypTeTa
nab0paTOPHBIM 3aHSTUSM |[KOMITBIOTEPHBIX TEXHOJOTHH 1 npukianHoi matemaruku ®I'BOY BO
«Ky0I'Y», nporokon Ne7 ot 18.04.2018 1.
Metoandeckre yKa3aHHs 110 BBIITOJHEHHUIO CAMOCTOSITEIbHON PadOTHI,
TMoAroTOBKa K PElICHHIO YTBEp>KACHHBIC HA 3acelaHuN Ka(ubez[pbl npnmaﬂvHoﬁ MaTeMaTHKH (aKyiib-
3 TeTa KOMITbIOTEPHBIX TEXHOJIOTUH U MpHuKiIagHoi Mmatematuku @I'6OY BO
ST M TECTOR «Ky6I'Y», nporokon Ne7 ot 18.04.2018 1.
Metoandeckre yKa3aHus J1s1 IIOATOTOBKH 3cce, pedepaToB, KypCOBBIX
paboT, yTBepKJICHHbIC Ha 3acelaHuy Kadeaphl MPUKITATHON MaTeMaTHKH
4 |[ozroroBKka OKNANOB  |(yaxky1bTeTa KOMITBIOTEPHBIX TEXHOIOTHI M IPHKIAHONH MATCMATHKH
OI'bOY BO «KyOI'Y», nporokon Ne7 ot 18.04.2018 .
MeTtoandeckre yKa3aHs 10 BHITOIHEHUIO pacueTHO-TpaduIecKuX 3a1a-
HUH, yTBEpXKICHHbBIE Ha 3acelaHnu Kadeaphbl MPUKIIaTHONH MaTeMaTHKU
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI U NPUKIAIHON MaTeMaTHKH
IToxroroska x pemennro |GI'BOY BO «Ky0I'Y», nporokon Ne7 ot 18.04.2018 r.
5 [pacueTHO-TpaduUIecKuX N
i (PI'3) MeTtoaudeckne yKa3zaHUs 110 BBITTOTHEHUIO CaMOCTOATEIbHO paboTHl,
sanamui ( YTBEp>KACHHBIE Ha 3acelaHnu KadeIpbl IPUKIaIHOW MaTeMaTUKU QaKyib-
TeTa KOMITBIOTEPHBIX TEXHOJIOTUH U NpuKnagHod MateMatuku @I'bOY BO
«Ky6I'Y», mporokon Ne7 ot 18.04.2018 .
MeTtoaudeckne yKa3zaHUs 10 BBITOJHEHHIO CAMOCTOSTEIbHOM paboTHl,
TTOArOTOBKa K TeKyIeMy |YTBEPKICHHbIE HA 3aCeaHHH Kadeaps! NpuKIagHON MaTeMaTHKH (DaKyIb-
6 KOHTPOJIIO TeTa KOMITBIOTEPHBIX TEXHOJIOTUH U NpuKnagHoi MateMatuku ®I'6OY BO
«KyoI'Y», mporokon Ne7 ot 18.04.2018 .
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Y4eOHO-METOAMYECKHE MaTepuajbl I CaMOCTOATEIBHONH pabOThl OOYyYalOMUXCS W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTAMH 3710p0Bbs (OB3) mpenocrapisioTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHHSM HX 37J0OPOBBS M BOCIIPHUSITHS HH(DOpMAIIHHN:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

J1jig U1 ¢ HapYIICHUSMHU CTyXa:

— B IIeYaTHOM opme,

— B hopMe IIEKTPOHHOTO TIOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B mieyaTHoM hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

3.0bPA30BATEJIBHBIE TEXHOJIOI'MHU

C Touku 3peHMs PUMEHSAEMBIX METOJI0B MCIIOJIB3YIOTCA KaK TPaJAULMOHHbIE HH(pOpMa-
LIMOHHO-OOBSICHUTEIIbHBIC JIEKYUU, TAK U UHTEPAKTUBHAs I0Ja4ya Marepuaia ¢ MyJIbTUMEINi-
HOW cucteMoil. KoMmmbroTepHble TEXHOJIOIMHM B JaHHOM cllyyae 00ecledMBalOT BO3MOKHOCTh
Pa3HOIIJIAHOBOI'O OTOOpa)KEHMsI aJIrOPUTMOB U JIEMOHCTPALlMOHHOrO MaTepuana. Takoe couera-
HUE TI03BOJIIET ONTHMAJIbHO HCIOJB30BaTh OTBEIECHHOE BPEMsI M PAaCKpBIBATh JIOTUKY U COIEP-
JKaHUE JUCLUIUINHBL.

Jlekyuu npeicTaBiIAIOT COO0H cucTeMaTuuecKkue 0030pbl TEOPUU ONTUMU3ALUM C MOAa-
4yel MaTepualla B BUJE NPE3CHTALUM.

Jlabopamopnoe 3anamue 103BOJSET HAYUUTh CTYACHTA IPUMEHATh TEOPETUUECKHE 3HA-
HUS TPU PELICHUH U UCCIIEJOBaHUM KOHKPETHBIX 3a/1a4. JlaboparopHble 3aHATUS MPOBOJATCS B
KOMITBIOTEPHBIX KJIaccax, MPU 3TOM MpakTHKyeTcs: pabota B rpymmax. ITogxox pasbopa koH-
KPETHBIX CUTYallui IIMPOKO MCIIOJIB3YETCS KAK MPENOAABATENIEM, TAK U CTYACHTaMU IIpU MPOBeE-
JICHUH aHaJIu3a pe3yJbTaToOB CAMOCTOSTENbHON PabOTHI.

OrneHka caMOCTOATENbHONU pabOThl CTYAEHTOB MPOUCXOUT 10 CPEJICTBAM OLIEHKU MHJU-
BHUIyaJIbHBIX OTBETOB U JOIOJIHEHUN HA 3aHATUAX 110 PACCMOTPEHHBIM TEMATHKaM.

3aHATHSA, IPOBOAUMBIE € HCNIO0Jb30BAHHEM HHTEPAKTHBHBIX T€XHOJIOT Uil

KonuyecTBo yacoB
Ne HaumenoBanue pasaesios (Tem) BCEro ays. HHTEPAKTHB-
4acoB HbIe Yachl
1. Bbe3ycjioBHasi ofHOMepHasi ONTUMU3ALUSA 16 6
2. Be3yciioBHasi MHOTOMepHasi ONTHMHU3aLust 24 10
3. HesnHeiinoe mporpaMMupoBaHue 12 4
4, CrnenmnajibHbIe METOALI ONITHMHA3AIHH 12 4
Hmozo no oucuunnune: 64 24

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:
— B IIeYaTHOM opme,
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— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

JUia Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 3/10POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMi C NCII0JIb30BAHUEM DJIEKTPOHHOM IOYTHI.

JlaHHBIN TepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-
YaroIIMUXCS.

4. OIIeHO‘IHI)Ie cpeacrea AJdd TEKYHIECro KOHTPOJIHA yCII€eBaeMOCTH, l'lpOMC)KyTO‘lHOﬁ
aTrTeCTalMm 1Mo UTOraM OoCBOCHUSA JUCHUIIJIMHBI

4.1 ®oHA OLEHOYHBIX CPEeCTB JJISA MPOBeIeHUs TeKyllel aTTecTauuu

VueOHas AEATENPHOCTh MPOXOANUT B COOTBETCTBHM C TpadukoM yd4eOHOTo mporecca.
[Tpomiecc camMOCTOATENBHOM pabOTHl KOHTPOJIMPYETCS BO BpEMs ayJUTOPHBIX 3aHATHA U WHIU-
BU/IyaJIbHBIX KOHCYJbTaMid. CaMocTosTeNIbHAS padoTa CTYICHTOB IPOBOAUTCS B (JOpME H3yde-
HUS OT/ICTBHBIX TEOPETHUECKUX BOIPOCOB TI0 TPeAIaraeMoi IuTeparype.

@®oHJ OLIEHOYHBIX CPEJCTB AMCHUILIMHBI COCTOUT M3 CPEICTB TEKYHIETO KOHTPOJIS (CM.
CIIMCOK JJaOOpaTOpHbIX paboT, 3a/1a4 ¥ BOIIPOCOB) U UTOTOBOM aTTeCTallMM (3a4ET, IK3aMEH).

B kauecTBe OLIEHOYHBIX CPEACTB, MCIIOIB3YEMbBIX JUISI TEKYIIETO KOHTPOJS yCHEeBaeMo-
CTH, IIpe/IaraeTcst MepedeHb BOPOCOB, KOTOPBIE IPOPadaThIBAIOTCS B MPOLIECCE OCBOCHUS KYyp-
ca. JlaHHBII epeyeHb OXBATHIBACT BCE OCHOBHBIC pa3zeibl Kypca, BKIIOYas 3HAHU, MOTydae-
MBIC BO BpPEMs CaMOCTOSITEIbHOM pa6OTBI. KpOMe TOIr'o, Ba>KHbBIM 3JIECMCHTOM TCXHOJIOTUH ABJISA-
€TCs CaMOCTOSITEJIbHOE pellleHHe CTYACHTAaMHM U cAaya 3aJjaHuid. DTO MHAMBMIyanbHas (Gopma
o0yuenus. CTyJJeHT paccKa3bIBae€T CBOE PEIICHUE MPETOJaBaTEeN0, OTBEYACT Ha JIOMOJIHUTEIb-
HBIE BOTIPOCHI.

4.1.1 [lepeyeHb NPUMEPHBIX 32IaHUI JIS CAMOCTOSITEILHOH PadOTHI

Lenbto caMOCTOATENBHOM PabOThI CTYIEHTA SBJISETCS YIIIyOJeHUe 3HAHUMN, OTYyYEHHBIX
B pe3yJibTaTe ayJUTOPHBIX 3aHATUH. BpipabaThIBalOTCS HABBIKM CaMOCTOSITENILHON paloThl. 3a-
KPEIUISIOTCS ONBIT U 3HAHUS, ITOJyYeHHbIE BO BpeMs 1TaOOPaTOPHBIX 3aHATHH.

3aoanue 1. JlokazaTb CBOICTBa YHUMOJAJIbHBIX (QyHKUUH. Vcnonb3ys KiaccHYecKHil MeTof,
PELIUTD 3a/1a4y HaX0XJIeHHUs SKCTpeMyMa (YHKIIMK OJTHOTO.

3aoanue 2. Hanimcath 1 OTIAIUTH NMPOTPAMMY YMCIIEHHOTO PEUICHHUS 3a7adydl HaXOXKICHHS MHU-
HUMyMa (YHKIUU OJHOTO MEPEMEHHOT0, UCIOJIb3YysS METOJ JIUXOTOMHUH, METO]
30JI0TOTO ceyeHus, MeTo PruboHayyu.

3aoanue 3. Vicionb3ysi KJIacCHYECKHI METOJ, PEIIUTh 3a7ady HaXOXKICHHS dKCTpeMyMa (yHK-
LIMY MHOTMX IIEPEMEHHBIX.

3aoanue 4. Hanvcath M OTJIaJUTh NPOTrPaMMy YUCIIEHHOTO PELICHMsS 3a/1a4d HAXOXKACHUS MU-
HUMyMa (YHKIHA MHOTHX IEPEMEHHBIX, HCHOIb3ysd METOJ] HaMCKOPEWIIero
ciycka, meroa Herorona, meron Hetorona-Pascona u meron diieruepa-Pusca.

3aoanue 5. Vicnonb3ys MeTo MHOXHUTENeH Jlarpanka, pemuTh 3a1a4y HaX0XKIACHUS YCIOBHOTO
MUHUMYMa (DYHKIIMA MHOTHX [T€PEMEHHBIX.

3adanue 6. Hanmcath M OTIAOUTHh TNPOTPaMMy YHCICHHOTO pEIICHUS 3aJadd HaXOXKICHHS
YCIOBHOTO MHHMUMYMa (YHKIMHM MHOTHX TEPEMEHHBIX, HCIOJIb3ysd METOJ
mrpadHbIX QYHKIUI.

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

(60=0,2;, £=0,5) 3a0anue 1, 2).




1. f(x)=x*-2x+3, [-2;8] 11. f(x)=x*-6x+13, [0;10]

2. f(X)=x*-2x+5, [-2;8] 12. f(x)=2x*-12x+19, [0;10]
3. f(X)=2x* —2x+3/2, [-2;8] 13. f(x)=x?—4x+6, [0;10]
4. f(x)=x*+6x+13, [-6;4] 14. f(x)=x*+2, [-37]

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

6. f(X)=x?+4x+5, [-4;6]

16.

f(x)=2x*+2x+5/2, [-3,7]

7. f(x)=2x*+2x+7/2, [-3,7]

17.

f(x)=3x*—x+4, [-4;6]

8. f(x)=x"—-6x+12, [1;11]

18.

f(x)=x*+4x-1/4, [-2;8]

9. F(X)=x"+4x+6, [-4 6]

19.

f(x)=x*+3x-10, [-2;8]

10. f(x)=2x*-2x+5/2, [-19]

20.

f(x)=x"+6x+2, [-46]

WunuBuayanbaas 3aa4a 2. Haiitn MUHUMYM (QYHKIIHH JBYX TIEPEMEHHBIX f (Xl, X2) B

(Xl(o), Xéo)) (3ao0anue 3, 4).

f(X) =X +5X5 — X, X, + X,

f(X) = 2X7 +3X5 — X X, + X,

1. 11.
X, =(~1,2;1) Xy = (L 3)

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

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

. f(X) =X +8X5 — X, X, + X, " f(X) =X +4X5 + X X, + X,
X, =(15;0,1) X =(3;1)

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

. f(X)=3%2 + X2 =X X, + X, " f(X)= X2 +7X5 + X, Xy + Xy,
Xy =(1,5;15) Xy = (1L 11)

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

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

Xo = (2; 1)

Xo = (2; 2)
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F(X)=TX + X5 — X Xy + X,

| X, =(12)

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

f(X)=3% + X5 + X, X, + X,

f(X) =8X] + X5 — X, X, + X,

| Xo :(2; 2)

20.
X, = (15;1)

f(X)=5X] + X5 + X, X, + X,

WunuBuayanpHas 3anada 3. HaliTu yciioBHBIH MUHUMYM (DYHKITMHM MHOTHX TI€PEMEHHBIX

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

f(X) = X2 +5X2 — X, X, + X,

f(X)=2x2 +3X5 — X X, + X,

1. 11.
X + X, =1 X +2X, =1
2 2 2 2
) f(X) =X +4X5 =X X, + X, 1 f(X)=3x +4X; — 2% X, + Xy,
2% + X, =1 X + X, =1
5 f(X)= X2 +7X5 — X Xy + Xy, » f(X) = X2 +5X2 + X, X, + Xy,
X +X, =2 2%, +3X, =1
2 2 2 2
. f(X) =X +8X5 — X X, + X, “ f(X)=X] +4X5 + X Xy + Xy,
2%, +3X, =1 X 4+ X, =2
2 2 2 2
. f(X)=2X] + X5 =X X, + X, 15 f(X) =X +6X5 +X X, + X,
X, + X, =3 X +3X, =1
; f(X)=3X7 + X5 — X X, + X, " F(X) =X +7X5 + X X, + X,
2% + X, =1 X +X, =1
2 2 2 2
, f(X)=5X] + X5 — X, X, + Xy, 7 f(X) =X +8X5 + X, X, + Xy,
X + X, =1 33X, + X, =2
2 2 2 2
o f(X)=6X +X; =X, X, + X, 18 f(X)=2X + 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
2 2 2 2
1. F(X)=8%] + X5 — X X, + X, 2. f(X)=5X] + X5 + X, X, + Xy,
2% + X, =3 X + X, =1
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4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl POBEACHUS MIPOMEKYTOYHOM ATTeCTAlNHU

[TPUMEPHBIN TEPEYEHB BOITPOCOB K 3AUETY/SK3AMEHY

MeToa TUXOTOMHUH.
Merton ®rboHauumn.
MeTo[ 30JI0TOr0 CEUEeHUS.

agrONE

OnnomepHbliil mouck. Teopema Mak-JIopena.
YuumonansHbie GyHKIMU. CBOMCTBA YHUMOJAIBHBIX (DYHKIIUH.




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

26.
27.
28.

29.

Teopembl 0 HEOOXOIMMOM H JOCTATOYHOM YCIIOBUHU dKcTpemyMa. Kiaccnyeckuit anro-
PUTM.

JlemMMBI O HaIpaBJICHUSX CITycKa (0€3yCI0BHAS ONTHMH3AIIHS).

['paavieHTHBINA METO/I.

O0600menusit Mmerox HeroTona.

. Meron TspKenoro mapuka.

. MeToz conpsiKeHHBIX IPaJUueHTOB.

. Kinaccudukanus u 0630p MeTo10B 0€3yCIOBHON ONTUMH3ALIUY.

. Knmaccudukanus 3anau HenmHeiHOTO porpamMmmupoBanus. Jlemmsl 1 1 2 0 BO3MOXHBIX

HamnpaBlieHUsX (yCIOBHAs ONTUMU3ALNSA).

Teopema 1 0 He0OOXOIMMOM YCIIOBUH YCIOBHOI'O MUHUMYMa.

Teopema ®Dapkamia. Teopema 2 0 He0OXOIUMOM YCIIOBUU YCIOBHOIO MUHUMYMA.
IIpaBuno mHoxuTenen Jlarpanka uis 3a1a4 ¢ OrpaHUYCHUSIMU TUIIA PABEHCTBA.
[IpaBuno mHoxkuTeneit Jlarpanka 11s 3a1a4 ¢ OrpaHUYEHUSIMU THIIA HEPABEHCTBA.
Beimykiibie pyHKITUH.

Teopema Kyna-Takkepa.

Teopust nBoKicTBEHHOCTH. TeopeMa TBOMCTBEHHOCTH. J[BOMCTBEHHBIE METOBI.

MeTtox mpoeKIuil.

MeTto 1 BHYTPEHHUX W BHEIIHHUX MITPAPHBIX (QYHKIIHH.

Meto BO3MOXKHBIX HAIIPABJICHUN.

[TocTaHOBKM TpaHCHIOPTHOM 3aa4u. MeTOIbl pEeLICHUSI TPAHCIIOPTHOM 3aa4H.
[TocTaHOBKHM 3a/1a4M LIETTOYUCIEHHOTO JInHelHOTro nporpamMupoBanus (3LJIIT). Metoast
pemenus 3LJIIL.

Merton BetBelt u rpanui pemenus 31JIIT.

Pemenne 3anaun KOMMMBOSIKEPA METOJOM BETBEH U I'PAHHIL.

[TocTanoBku 3aauu auHEHOTO porpammupoBanus 3JII1 B ycioBusix pucka u Heorpe-
nenenHoctd. Metosl pemienus 3JII1 B ycaoBUsIX prcka U HEONPEIEIEHHOCTH.

3JIIT u Teopus urp.

OcHOBHBIE Tpe6OBaHI/I${ K pe3yJibTaTaM OCBOCHHA NUCHUILJIMHBI IPCACTABJICHBI B Ta6J'II/III€

B BHUJIE NPU3HAKOB C(OPMHUPOBAHHOCTU KoMIeTeHIMH. TpeboBanus GopMyaupyroTcs Mo ABYM
YPOBHSIM: TOPOTOBBIM U MOBBIIMIEHHBI U B COOTBETCTBUH CO CTPYKTypoil, npuHsaToil B ®I'OC
BO: 3narb, ymeTh, BIalETh.

Ha3zBanue xomiie-
TeHI UM (MM ee Ya-
CTH)

CTpyKTypa KOMNETeHIIUH

OcHoBHbIE PU3HAKHU C(POPMUPOBAHHOCTH
KOMIIETCHIIUH

OIIK-1: Cnioco6-
HOCTBIO HCIIOJIB30-
BaTh 0a30BbIE 3Ha-
HHS €CTCCTBCHHBIX
HayK, MaTEMaTUKH U
UHPOPMATUKH, OC-
HOBHbIE (DaKTHI,
KOHIIETILINH, TIPUH-
LUTBI TEOPUH, CBSI-
3aHHBIX C IPUKIA]-
HO# MaTeMaTUKOU 1
nHpopMaTUKOH

3HaTh OCHOBHbIE HH(pOPMa-
LIMOHHBIE PECYPCHI JUIS MO-
JTy4eHHUs] HOBBIX 3HAHUM.

Nwmeet npencrasienne 06 OCHOBHBIX MH(OP-
MAIMOHHBIX PECYPCHI ISl TTOTYYEHHUSI HOBBIX
3HAHUWIL.

3HaeT pa3auvHbIe CPEJCTBA MOJIYUYCHHS, Ie-
pepaboTKu U TpencTaBiieHus] WHpoOpMauu ¢
TIOMOLIBIO uH(OPMaIMOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTUI

YMeTh mosry4aTh HOBbIE
3HAHUS ¥ YMEHUS C TTIOMO-
IbI0 UH(POPMAIIMOHHBIX
TEXHOJIOTUH JIIS PEIICHHS
po(hecCHOHATBHBIX U CO-
[HATBHBIX 3324

YMeer noisly4arb HOBBIE 3HAHUS U YMEHHUsS C
MTOMOUTLI0 HH(OPMAIIMOHHBIX TEXHOJIOTHM

YMeer mpUMEHSATh TOJTYYCHHBIC 3HAHUS IS
HCIIOJB30BAHUA B HpaKTH‘-IeCKOfI JCATCIIBHO-
CTH aHaJIu3a Hu peH_IeHI/IH OIITUMHU3AIIMOHHBIX
3a7ad4.




Bnaners HaBBIKAMU pa60TBI
C pas3JIMYHbIMH UCTOYHUKA-

MU HH(}OpMaIY, BKIHOYas

ceTeBble pecypcesl cetu VH-
TEpHET

MoeT u3ydaTh CaMOCTOSTEIIEHO HAYIHYIO H
y4eOHO-METOJMUECKYIO JINTepaTypy MO Mpo-
buro

Brnaneer HaBeikamMu paboThI ¢ HOBOM HHDOP-
Marmen Ui pelieHus NpopecCuOHAIbHBIX H
COLIMATILHBIX 33734

I1K-4: cnoco6HO-
CTBIO PabOTaTh B
COCTaBe HAy4YHO-
HCCIIEIOBATEILCKOIO
Y TIPOU3BOICTBCH-
HOI'0 KOJUIEKTUBA U
peliaTth 3a1a4n
poheCcCHOHATILHOM
JIEATEIBHOCTH

3HaTh OCHOBHBIE TEXHOJIO-
TUU ¥ METOJIBI (POPMAITH30-
BAHHOI'O ONMCAHUS ONTH-
MaJIbHBIX MPOIIECCOB, MPHU-
MEHSEMBIX B COBPEMEHHOMN
SKOHOMHUYECKOW U COLIMAIIb-
HOM MpPaKTUKE

3HaeT OCHOBBI MaTEMaTHYECKOI'O arrapara
COBpPEMEHHBIX METOJ0B (bOpMaJ'II/ISOBaHHOFO
OIIMCaHHuA M HCCICAOBAHHA OIITHMU3AIIMOH-
HBIX 3aaa4.

3HaeT OCHOBHBIC MCTOABI pCIICHUSA 3a4a4q OIl-
THUMHA3aIlUuH.

YMeTh NPUMEHSTh Ha Mpak-
THUKE KOHKPETHBIC BBIUHC-
JUTEIbHBIE METObI PEIlIe-
HHS ONITUMHU3ALIMOHHBIX 3a-
ad.

YmMmeer IMPUMCHATH Ha NPAKTUKE KOHKPETHBIC
BBIYUCIUTCIIBHBIC MCTOAbI K aHAJIN3Yy U PpE-
ICHUIO ONITUMHN3AIIMOHHBIX 3aaa4.

YMmeer ¢dopMynupoBaTh HOBYIO 3aqady Ipu
PAacCMOTPEHHUH JBYX HJIM HECKOJBKUX METO-
JIUK UCCJIETOBAHMS ONTHUMAJIbHBIX ITPOIECCOB

Bnanetrs HaBBIKOM KOPPCK-
THPOBKH IIPOLCCCa PCIHICHUA
3aaa4u U3MCHCHHUECM I1apa-
MCTPOB ajJIropuT™ma.

Braneer MeTonamu OIEHKH KadecTBa PabOTHI
QJITOPUTMA MIPU PEIICHUH 3a/1a4U

MoskeT nmpoaHaIu3upoBaTh, a 3aTEM BHIOpATh
U3 HECKOJIBKMX METOAOB  ONTUMHU3AINU
HanboJsiee MOAXOASIINA K KOHKPETHOW MPO-
oneme.
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5S.YYEBHO-METOAWYECKOE N HH®OPMAINIMOHHOE OBECHEYEHHE
YYEBHOU JUCHUIIJINHBI

5.1 OcHoBHasi IuTEpaTypa:
CeunoBa, Hatanes MuxaiinoBHa YuciaeHHbIE METOABI pPEHICHUS 3a1a4 OJHOMEpHOH Oe3-

ycnoBHOM ontummsaiuu / CennoBa, Hatanbst Muxaiinosna, Kanaiinuna, ['anuna Benunamu-
HoBHa; H. M. Ceunosa, I'. B. Kanaiinuna; M-Bo oOpazoBanust u Hayku Poc. @enepanun,
Ky0anckuit roc. yu-1. - Kpacnonap: [KyOaHckuil rocynapctBeHHbslit ynusepcuter], 2012. -
37c.

JletoBa, T.A. Metonsl ontumusanuu. [Ipaktuueckuit kypce : yuebHoe mocobue / T.A. Jleto-
Ba, A.B. [lanTtenees. - M. : Jloroc, 2011. - 424 c. - (HoBas ynuBepcurerckas Oudnnoreka). -
ISBN  978-5-98704-540-4 ; To ke [Onekrpon-ueii  pecypc]. -  URL:
https://biblioclub.ru/index.php?page=book red&id=84995&sr=1 (10.02.2018).

Cyxapes, A. I'. MeToap! onTUMHU3AIMH [ DIEKTPOHHBIN pecypc] : yueOHUK M MPAKTUKYM JUIs
OaxanaBpuata u maructparypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopos. - 3-e u3z.,
ucrp. u jgor. - M. : FOpaiit, 2017. - 367 c. - https://biblio-online.ru/book/FBDEFODD-58E4-
4241-BFEC-5A6E28E22FES.

5.2 JlonostHuTEIbHAS JIMTEPATYypa!
OctpoBckuii, ['ennaauit Mapkouu. Ontumuszanusi TexHudeckux cucreM / OCTpOBCKHUH,

['ennaauit MapkoBuu, 3ustaunoB, Haqup Huzamosuu, JlanteBa, TaTeana BnagumupoBHa;



I'. M. Octposckuii, H. H. 3ustnunos, T. B. JlanteBa. - MockBa: KHOPVYC, 2012. - 422 c.:
wi. - bubmmorp.: c. 404-411. - ISBN 9785406010945.

2. 3acsako, Onera BmagumupoBna. ccnenoBanue onepanwii: [mpaktukym] / 3acsako, Onbra
Brnagumuposna, Ycarukos, Cepreit BacunseBuy; O. B. 3acsanko, C. B. Ycarukos; M-Bo 00-
pa3oBanus u Hayku Poc. @enepanun, Kybanckwmii roc. yH-T. - Kpacnonap: [Kybanckwii roc-
ynapcTBeHHbIN yHUBepcuTeT|, 2014. - 194 c.: un. - bubmumorp.: c. 15-16.

3. 3aifueB, Muxaun ['puropbeBrd. MeToabl ONTUMHU3AIMH YIIPABICHUS U TPUHATUS PEILICHHIA:
pUMepBI, 3a1a4uu, keiicel/ 3aiines, Muxann ['puropsesud, C. E. Baproxun; M. I'. 3aiiues, C.
E. Baproxun; Poc. akaa. HapoaHOTo x03-Ba U roc. ciiyx0bl mipu IIpesunente Poc. denepa-
uH. - [3-e u3n., ucnp. u gomn.|. - M.: [leno, 2011. - 639 c.: wi. - (Yueonuku [IpesnaenTckoit
Axanemun). - ISBN 9785774904921.

4. JNamuurep, B. A. Undopmarnka u maremaruka. Pemenune ypaBHEHHH M ONTUMH3AIMS B
mathcad 1 maple [DnekTpoHHBII pecypc| : yIeOHUK M MPAKTHKYM JJIsl IPUKIATHOTO Oaka-
naspuata / B. A. Jlaimmnarep, C. [I. CHMOHXEHKOB. - 2-€¢ u31., ucnp. u jom. - M. : FOpaiit,
2018. - 161 c. - https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1.

5. Metoap! onTEMH3ANNHU [ DIEKTPOHHBIA pecypc] : yaeOHHK H MPaKTUKYM IS OakaiaBpuara u

maructparypsl / @. I1. Bacuibes, M. M. Tloramnos, b. A. bynak, JI. A. Aprembesa ; o pex.
@. I1. Bacunbesa. - M. : IOpaiit, 2018. - 375 c. - https://biblio-online.ru/book/CAA9AF22-
E3BB-454A-BE5C-BB243EAAET2A.

6. Ilepeuenb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHUKAMOHHOK ceTu «UHTep-

HeT», B TOM 4YHcJjie COBpeMeHHbIe NMpo(eccCHOHAIbHbIE 0a3bl JaHHBIX U HH(POPMALMOHHBIE
CIpaBOYHbIE CHCTEMbI, HE00OX0AMMbIE 1J151 0CBOECHHS AU CHUIIUHBI.

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

2. Tlopran oTKpbITHIX naHHBIX Poccuiickoit denepeparuu https://data.gov.ru

3. ba3za OTKpBITBIX [daHHBIX MUHHUCTEpCTBA Tpyda W COIUAIBHON 3amuThl PO
https://rosmintrud.ru/opendata

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

5. ba3za nannbix Bcepoccuiickoro MHCTUTyTa Hay4HOW W TexHMUYecKoil mHpopmanuu (BU-
HUTU) PAH http://www?2.viniti.ru/

6. ba3bl maHHBIX B cdepe MHTEUIEKTYaIbHON COOCTBEHHOCTH, BKJIIOYAsl MATEHTHBIE 0a3bl
JaHHbIX WWW.rusnano.com

7. ba3bl TaHHBIX W aHATUTUYECKUE ITyOJUKAINH «YHUBEPCUTETCKAass NHPOPMAIIMOHHAS CH-
crema POCCHSI» https://uisrussia.msu.ru/

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

9. http://math.nsc.ru/LBRT/k5/opt.html (MeToas! onTiMu3anuu, ydedHoe mocoodue)

7. MeToauyeckne yKazaHus sl 00yYaKOUIUXCSl 10 OCBOEHHIO JUCIIHIJIMHBI

VYuyebHas AEATeNbHOCTh MPOXOIUT B COOTBETCTBHM C IpaUKOM yueOHOro Ipolecca.
[Tpouecc camocTosATENbHON PabOThl KOHTPOIUPYETCS BO BpeMsl ayAUTOPHBIX 3aHATUN U UHAU-
BUAYaJIbHBIX KOHCYNbTanuil. CaMocTosTeIbHAs paboTa CTYJJeHTOB IPOBOIUTCS B (hopme nzyde-
HUS OTJEJIbHBIX TEOPETHUECKUX BOIPOCOB MO MpeiaraeMoi JUTepaType U BHIIOJHEHUH IMpaK-
TUYECKUX 3aJIaHUH M0 pa300paHHBIM BO BpeMs ay JUTOPHBIX 3aHATUN IPUMEpaM.

@OH/ OLICHOYHBIX CPEACTB JUCLMIUIMHBI COCTOUT M3 CPEACTB TEKYLIEro KOHTPOJIS (CM.
CIHCOK JIaDOpaTOpHBIX paboT, 3a7a4 ¥ BOIPOCOB) U UTOTOBOM aTTecTalMy (3a4eTa, 5K3aMeHa).

B kxaudecTBe OLIEHOUYHBIX CPEICTB, MCIOJIb3YEMbIX AJIS TEKYLIETr0 KOHTPOJS yCIIEBAeMO-
CTH, MpeJyIaraeTcsl MepeyeHb BOIPOCOB, KOTOPHIE MPOPadaThIBAIOTCS B MPOLIECCE OCBOCHUS KYP-


https://biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1
https://biblio-online.ru/book/CAA9AF22-E3BB-454A-BE5C-BB243EAAE72A
https://biblio-online.ru/book/CAA9AF22-E3BB-454A-BE5C-BB243EAAE72A
http://www.consultant.ru/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://www2.viniti.ru/
http://www.rusnano.com/
https://uisrussia.msu.ru/
http://ru.wikipedia.org/
http://math.nsc.ru/LBRT/k5/opt.html

ca. JlanHblif epeuyeHb OXBATHIBAET BCE OCHOBHBIC pa3lieiibl Kypca, BKIIOUas 3HAHUS, MMOJTydyae-
MBbI€ BO BpeMsl CaMOCTOSITeNNbHOM paboThl. KpoMe TOro, BayKHBIM 3JIEMEHTOM TEXHOJIOTHH SIBIIS-
€TCSl CaMOCTOSATENFHOE PElICHUE CTYJAECHTAMU U cJladya 3alaHuil. DTO MOJHOCTHIO UHAUBUYaIb-
Hast Gopma oOyuenus. CTyIeHT paccKas3bIBaeT CBOE pEIICHUE MPEeIoIaBaTeiio, OTBEYaeT Ha J0-
MOJIHUTEIIbHBIE BOITPOCHI.

8. INepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3YyEeMbIX MPHU OCYIIECTBJICHUH
00pa3oBaTeIbLHOIO MpoIecca

8.1 IlepeueHb MHPOPMALMOHHBIX TEXHOJIOTHIA.
— Vcnonb30BaHue IEKTPOHHBIX MPE3CHTAUN TPU MPOBEACHUN JCKIIUOHHBIX M MPAKTH-
YECKUX 3aHSATUH.

8.2 IlepeuyeHb HEOOXOAMMOTO MPOTPAMMHOI0 00eCeYeHHsl.

1. Onepanmonnas cucrema MS Windows.

2. MHurerpupoBannoe oducnoe npunoxenue MS Office.

3. IIporpammHoe obecnieueHue Ui OpraHU3aIUH YIIPABISIEMOT0 KOJJICKTHBHOTO
Oe3omacHoro jocryna B IHTepHeT.

8.3 llepeuenb He0OXOAUMBIX HHGPOPMANMOHHBIX CIIPABOYHbBIX CHCTEM

1. Dnextponnas 6ubmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

2. DnexrponHas bubnmoreka Kyol'yY
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=31€KTPOHHbI 1

3. DnexrtponHas OubnuoTeuHas cucreMa «YHuBepcurerckas Oubmuoreka ONLINE»
(http://www.biblioclub.ru)

4. CnpaBouno-nipaBoBas cuctema «Koncynprant [Tnrocy (http://www.consultant.ru)

5. DBC Usnarenscta «JIanuby http://e.lanbook.com/ OO0 UsnarenscTBo «JIaHb»

6. ObC «YHuBepcuteTcKas 6nbmmuoTexa ormanu» www.biblioclub.ru OOO «/lupekt-Mennay»

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

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

IMepeuyens norosopos IBC (3a nepro, COOTBETCTBYIONIHIA CPOKY MoayueHus oopasoBanus o OOIT)

YueOHblii HaumeHoBaHHe T0KYMEHTA ¢ yKa3aHUEM PEKBH3UTOB Cpox aeiicTBuUs 10KY-
rof MEHTa

2018/2019 | OBC Usnparenscta «Jlauby» http://e.lanbook.com/ OO0 Uzpatenscteo | C01.01.18 mo 31.12.18
«JIanby» [Jorosop Ne 99 ot 30 HOs16pst 2017 T.
3BC «YHuBepcuteTckas GubminoTexa onnainy Www.biblioclub.ru C01.01.18 mo 31.12.18
000 «/Iupexr-Memua» Jlorosop Ne 0811/2017/3 ot 08 HOs16pst 2017 .
OBC «Opaiit» http://www.biblio-online.ru OOO DnekTpoHHOE H3/1a- C20.01.18 mo 19.01.19
TenbeTBO «OpaiiT» JJoroBop Ne0811/2017/2 ot 08 Host6pst 2017 .
OBC «BOOK.ru» https://www.book.ru OO0 «KuoPyc memua» [loro- C09.01.18 mo 31.12.18
Bop Ne 61/223-®3 ot 09 stuBaps 2018 1.
3BC «ZNANIUM.COM» www.znanium.com OOO «3HAHUYM» C01.01.18 o 31.12.18
Jorosop Ne 1812/2017 ot 18 nexabpst 2017 r.

9. MaTepuajibHO-TeXHHYecKasi 06a3a, HeoOXoAUMMasi IS OCylIeCTBJIeHHsI 00pa3oBa-
TeJbHOI'0 NMPOoIecca Mo JUCIHHUIJINHE

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTUTHHBI

Ne Bun pabor
(MOysIsl) M OCHAIIIEHHOCTD

JlexkumoHHas ayaUTOPHs, OCHALleHHAs] MPEe3eHTAllMOHHONW TeX-

1. | JIekuoHHEBIE 3aHATHSA N
HUKOU (TPOEKTOpP, DKpaH, KOMIBIOTEP/HOYTOYK) M COOTBET-
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http://www.elibrary.ru)/
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=Электронный
http://www.biblioclub.ru/
http://www.consultant.ru/
http://e.lanbook.com/
http://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

cTByIOIUM TIporpammMHbIM obecriedenueM (I10), mocka
Ayn. 129, 131, 3016, 305, 307

JlaGoparopHbIe 3aHATHS

Jlaboparopus, yKOMIUIEKTOBaHHAsI TEXHUUYECKUMHU CPEICTBAMHU
00y4YeHUs] — KOMIBIOTEpPAMU C COOTBETCTBYIOIIUM ITPOrpamMM-
HBIM oOecrieueHueM, MmapkepHas gocka. Aya. 101, 106, 106a

I'pynnoBelie (MHAUBUAY-
QJIbHBIC) KOHCYJBTAIlUU

Aynuropus, YKOMIUIEKTOBaHHAs MapKEpHOM JIOCKOM M OCHa-
HIEHHAs KoMIbloTepoM. Aya. 129

Tekyuii KOHTPOJIb, MPO-
MEXXYTOYHAasl aTTeCTalus

Aynuropus, YKOMIUIEKTOBaHHas MapKEpHON JTOCKOW U OCHa-
HIEHHAs] KoMITbloTepoM. Aya. 129

CamocrosrenbHas pabora

Kabuner nst camocTosTenbHON paboThl, OCHAIIEHHBI KOMITb-
IOTEPHOM TEXHUKOH C BO3MOYKHOCTBIO NOJKIKYEHHS K CETU
«HTepHEeTY, MPOrpaMMON 3KPaHHOTO yBEIHUYEHUS U olecre-
YEHHBIH  JOCTYIOM B  D3JEKTPOHHYK  HMH()OPMALMOHHO-
oOpa3oBaTenbHy0 cpeny yHuBepcurera. 102-A W 9UTANBHBINA
3a11
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Ipunoxenune

MeTtoauyeckne yKa3aHusi 10 BHINOJHEHUIO J1A00PaTOPHBIX padoT

no qucnumune " METOIBI OIITUMU3ALIANA "

Hacrosmme Meroauueckue yka3aHus peJHa3HaYeHbl s BBINOJIHEHUS JIAOOPAaTOPHBIX U
CaMOCTOSITENIBHBIX PaboT 1o «MeToabl ONTHMH3ANMW» M HAlpaBieHbl Ha (OPMHPOBAHUE
ob1enpodeccuoHaIbHBIX M NPO(ECCHOHATBHBIX KOMIETEHLMH CTyIEeHTOB. B Meroandeckux
YKa3aHUAX U3JI0KEHBI CCBUIKM HAa OCHOBHBIE METO/IbI OJJHOMEPHOM 1 MHOIOMEPHON ONTUMM3ALUH.
[TpuBeneHs! IpuUMepsbl, 3a4aHUs U1 CAMOCTOSATEIbHOM PabOTHI.

B nmaGopatopubix paboTax CTyAeHTy TpeOyeTcs BBINOJHATh 3aJaHus, BbIJaHHBIC
npernonasareneM. Jlo Havalla BBIIOJHEHHS CTYACHTY CIeLyeT IPOAHAIN3UPOBATH 3aaHHUE.

[Ipu mpoBeneHnu 1aOOPATOPHBIX PAOOT MPAKTUKYETCS] MPUMEHEHHE KOJUIEKTUBHBIX MU
IPYIIOBBIX (OPM pabOTHI, a TAKIKE UCIOIBb30BaHUE MHIUBUIYAIBHBIX (DOPM C LEIbIO MOBBIIIEHUS
OTBETCTBEHHOCTH KaXK/IOTO CTY/ICHTA 32 CAMOCTOSITEIIHHOE BBIITOJHEHUE MIOITHOTO 00bheMa padoT.

JlabopaTopunas pabora 1-4: Yucnennvie memoowt peuieHus 3a0ay 0OHOMEPHOU On-
mumu3ayuu.

B xoje BbINOIHEHMS J1aOOPAaTOPHOM pabOThI CTYIEHT U3y4aeT METOJIbI HYJICBOTO IOPS/I-
Ka; CTpaTeruy MOMCKa MUHUMYMA; a TakKe pa3padaThIBaeT aJTOPUTM TOMCKA; OLICHUBACT CXO-
JMMOCTH METOJIOB (METOJ Tepedopa, METOJ| JMXOTOMHHU, METOJ 30JI0TOTO CEYCHHUsS, METO]
®dubonayun, meron Po3eHOpoka, MeToa 1ehOPMHUPYEMOTr0 MHOTOYTOJIBHHKA, METO TSDKEIIOTO
urapuka) (cM. [1]- [2]). BeinosnHseT BbIIaHHOE MPENoaBaTe/ieM HHANBUAYaIbHOE 3a1anue 1 u 2.

3aodanue 1. Jlokazath cBOIiCTBa yHUMOAIbHBIX QYHKIMH. Mcronb3ys kinaccuyeckuil me-
TOJI, PEIIUTh 33/1a4y HAXOXJICHUS SKCTpeMyMa (QYHKIIMU OJHOTO (MHAMBUIyanbHas 3a1a4a 1.).

3adanue 2. Hancate U OTJIaJUTh NMPOrpaMMy YMCIIEHHOTO PELICHUs 3aJauydl Haxoxze-
HUSI MUHUMYyMa (DYHKIIMM OJJTHOTO NEPEMEHHOTr0, UCHOJb3ysl METOJI TUMXOTOMUHU, METO 30JI0TOTO
ceueHus, Mmetos1 GuboHauyH.

WnnuBuayanbHas 3anada 1. HalltTu MUHMMYM (QYHKIMH OJHOTO IMEPEMEHHOIO f(X)

(0=0,2;, £=0,5) 3aoanue 1, 2).

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

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

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

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

8. f(x)=x?-6x+12, [1;11] 18. f(X)=x%*+4x-1/4, [-2;8]
9. F(X)=x"+4x+6, [-4 6] 19. f(x)=x*+3x-10, [-2;8]
10. f(x)=2x*-2x+5/2, [-19] 20. f(X)=x?+6x+2, [-4;6]
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Jladoparopnasi pa6ora 5-8. Yucnennvie memoowt 6e3ycnoenoii onmumuzauuu QyHk-
Uuu MHO2uUXx nepemennvix. Memoowt nepeozo nopsaoka.

B xone BhImonHeHUs 1a00paToOpHON PadOThI CTYIEHT U3y4aeT METOMbI IEPBOTO MOPSKA,
CTpaTeruu Moucka MUHMUMYMA; a TaKKe pa3padaThiBaeT aJITOPUTM MOUCKA; OLEHUBAET CXOJUMO-
CTH METO/I0B (METO/ TPaMEeHTHOIO CIIyCKa, METOJ HauCKopeuIero crmycka, Mmeron daeryepa-
Pusca, meron JlaBumona-daeruepa-Ilaysmna) (cm. [2]). BeimoaHser BelaHHOE MPEMOIaBaTEICM
WHAMBHIyaJIbHOE 3aaHue 3 U 4.

3aoanue 3. Vicnionb3ysl KIIACCUUECKUIM METOJ, PEIIUTh 3a7jauy HAXOXKJIEHHUS IKCTpeMyMa

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

3aoanue 4. Hanucath U OTJIAJUTh NPOTPAaMMYy UMCIIEHHOTO PELICHHs 3aJaud HaXO0XKJe-
HUS MUHUMYMa (DYHKIMH MHOTHX MEPEMEHHBIX, MCIIOJIB3Ysl METOJl HauCKOpeii-
mero cnycka, meroa Herorona, meton Herotona-PaBcona m meron dnerdepa-
Pusca.

WunnBuayanbHas 3aa4a 2. Haiitn MUHUMYM (DYHKIIHH JBYX TIEPEMEHHBIX f (Xl, X2) B

(Xl(o), Xgo)) (3a0anue 3, 4).

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

X =(-1,2;1) % =(53)

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

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

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

%o =(1111) X%, =(11)

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

%, =(15;071) % =(3,1)

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

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

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

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

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

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

: f(X) = 6% + X5 — X, Xy + X, 5 f(X)= 2% + X5 + X X, + 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, = (15;1)
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JlabopatopHasi padora 9-12: Yucnennvie memoost 6e3ycnoeHoil onmumuzayuu QyHK-
Uuu MHO2UX nepemennvix. Memoovl 6mopo2o nopsaoka.

B xo71¢ BBINOIHEHHUS TaA00OPATOPHOM pabOThI CTYACHT U3y4aeT METOJbI BTOPOTO MOPS/IKA,
CTpaTeruy MOMCKAa MUHMMYMa; a TaK)Ke pa3padaThiBacT ajlrOPUTM ITOMCKA; OLIECHUBACT CXOIHMMO-
ctu MetoioB (MeToa Herotona, meron HeroTtoHa-PaBcona, Mmeton Mapksapaa) (cm. [2]). Beimon-
HSET BBIJIaHHOE TIPEoIaBaTesieM HHINBHIyaIbHOE 3a0aHue 4.

Jlabopamopuasa paooma 13-14: 3adauu neauneitnozo npozpammuposanu.

B xoze BbinonHeHus 1abopaTopHOi pabOThI CTYAEHT U3y4aeT METoJ] MHokuTenel Jla-
rpanxa, MeToJ| TpadHbX QyHKIHUI, MeTOI OaphepHBIX (GYHKIIHIA, METO]] MPOEKIIMU I'PAJAUEHTA.

3aodanue 5. Vicnionb3ys MeTo MHOXuUTeNeH Jlarpanika, pemnTh 3a1a4y HaX0KI€HHUs YCIIOBHOTO
MUHHMYMa ()YHKIIMM MHOTHX TIEPEMEHHBIX.
3aoanue 6. Hanmcath ¥ OTJIAOUTHh NPOTPaMMy YHCIECHHOTO DPEUICHUS 3aJa4d HaXOXICHUS
YCIOBHOTO MHHHMYyMa (YHKIIMM MHOTHX II€PEMEHHBIX, HCIOJB3yS METO]
mrpadHbIX QYHKIHI.
WunmBunyanbHas 3a1a4a 3. Haiiti ycnoBHBIH MUHUMYM (DYHKIMH MHOTHX MEPEMEHHBIX
f(X;, X,) (3a0anue5, 6).

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

) f(X)= X7 +4X5 — X Xy + Xy, ” f(X) =37 +4X5 — 2%, X, + X,
2% + X, =1 X + X, =1

5 f(X)= X2 +T7X5 = X Xy + Xy, » f(X) = X2 +5X2 + X, X, + Xy,
X, + X, =2 2%, +3X, =1

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

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

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

, f(X)=5% + X2 — X, X, + X, . f(X) = X2 +8X2 + X, X, + X,
X + X, =1 33X, + X, =2

: f(X)=6% + X5 — X, X, + X, 5 f(X)=2XZ + 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 yenouucnenHHozo 1uHeH020 NPOZPAMMUPOBA-
HuA.

B xone BeIMONHEHUS 1a00paTOPHOIl PabOThI CTYIEHT M3YydYacT MOCTAaHOBKY 3aJlaud ILeJo-
YUCJIEHHOTO JuHeiHoTo iporpammupoBanus (3LJIIT), meton BetBelt u rpanun pemenus 3LJIIT,
pelIeHue 3a/1a4d KOMMHUBOSDKEpa METOZIOM BeTBeH M TpaHull (cM. [2]), cTpareruu nmorcka MUHH-
MyMa; a Takxke pa3padaThiBacT aJITOPUTM IOKMCKA; OLEHUBACT CXOJMMOCTH METOI0B BhimomHser
BBIJIaHHOE TpernoaBaresieM 3aaanue (cm. [2], crp. 388-389, NoNel-12).

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

B xo/1e BBINOIHEHMS 1a00paTOPHOM paboThl CTYAEHT M3y9aeT IOCTAHOBKY 3aj1auu JINHEM-
Horo nporpammupoBanus (3JII1) B ycIOBUSIX pUCKAa M HEONPEICIEHHOCTH, METOBI PEIICHUS
3JII1 B ycioBusX prcka U HeomnpeaeaeHHocTr (cM. [3]).

Ilopsi10K BHINOJIHEHHS CAMOCTOSATEIbHO PadoThI

Bo Bpems OATrOTOBKYU U BBIMOJIHEHUS CAMOCTOSITEIbHON paOOThI CTYAEHT JIOJIKEH:

1) u3y4uTh METOJIbI MATEMAaTUYECKOI'O MOJIETTUPOBAHUS;

2) B COOTBETCTBUM C BapMaHTOM, BBIJAHHBIM IIPEIO/IaBaTeNIeM, BBINOIHUTh 33JaHue ca-
MOCTOSITEIbHON pabOThI;

3) 0OpMHUTBH OTYET O BBHINOJIHEHHOMY 33/IaHUI0 CAMOCTOSITETIbHON pabOThI U 3allUTUTh
ero.

OtueT N0 caMOCTOATEILHOM padoTe N0JIKEH COAePKATh:

1) 3ananue;

2) oTnanka (2 uTepanuun) U HalucaHue (TEKCT) MPOrpaMMbl YHCIICHHOTO PEIICHHS
3) pe3yabTaThl PEIICHNUS 3341 YKA3aHHBIM BBILIE CIIOCOOOM;

4) aHaM3 TOJTYYEHHBIX pe3yJIbTaTOB.




