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1. llesab ocBoeHMSsI JUCUMIITIHHBI

HCJ'IB OCBOCHUA TUCHHUILIMHBI — (I)OpMI/IpOBaHI/IG Y CTYACHTOB Hpe)lCTaBJ'ICHI/Iﬁ 00 OCHOBHBIX

METOAaX OIITHMH3AIINU.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JII/ICHI/IHJ'II/IHI)I U MPAKTUKH, Ha OCBOCHHHU KOTOPBIX 6a3preTcsI JaHHass JUCHUIIIINHA:
KOMHBIOTGpHOG MOJCIIMPOBAHUC, I/I36paHHBI€ BOIIPOCHI MATECMATUICCKOTO MOACIIUPOBAHU.

JIMCIMIUTUHBI U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JTaHHOW TUCIUILTMHBI HEOOXOIUMO KaK
npeamecTByomiee: Hayuno-uccnenoBarenbckas padora, [Ipegaumiomuas npakTuka.

3. Ilnanupyembie pe3yJibTaThl 00y4eHH s

dopMupyemMble U
KOHTPOJIMpyeMble
KOMIIeTeHIIUH
(Ko 1 HAUMEHOBAHUE)

NuaukarTopsbl
AOCTHKEHUS
KOMIIeTeHIUH
(Ko 1 HAUMEHOBAHUE)

I[Inanupyembie pe3yabTaThl
o0yueHust

ITK-2 Criocoben
MPOBOJNTH HAYYHBIC
WCCJICIOBAHMSI H ITOJTy4aTh
HOBBIC HAYYHBIC U
MPHUKIIATHBIC PE3YJIbTaThI
CaMOCTOSITENILHO U B
COCTaBe HAyYHOTO
KOJIJICKTHBA

I1IK-2.1 3HaeT MeTOabI
MIPOBEICHUS HAYUHBIX
HWCCIEeNOBAaHUN U
TEXHOJIOTUIO KOMaHTHOM
paboThl

3HaTh: METOJBI ITPOBCACHUA
HAay4YHBIX HCCJIEIOBaHUN U
TEXHOJIOTHIO KOMaHHHOfI paGOTBI

YMeTh: IMPOBOAWTL HAYYHBIC
HCCICa0BaHUsA B KOMaHAC

Bnagers: TexHonorueil nposeneHus
HaY4HbIX UCCJIIOBAaHUN B KOMAHJE

[IK-2.2 YmeeT npoBOauTH
HAyYHBIE UCCIIEIOBAHUS
JUTSI TIONTyYEeHUSI HAYYHBIX U
MPUKIIATHBIX Pe3yIbTaTOB B
Pa3IUYHBIX 00JACTSIX
MPUKIIATHOW MaTeMaTHKU U
MH(POpPMaTUKU

3HaTh: MOJXOJbI K IPOBEIECHUIO
HAY4YHBIX MCCIIEIOBAHNUN PE3YJIbTATOB
B PA3JIMYHBIX O0IACTAX MPUKIATHON
MaTeMaTHKU U MH()OPMATUKU

YMeTh: NPOBOAUTH HAYUYHbIE
WCCIICTOBAHMS IS TIOJTYYEHUS
Hay4YHbIX U IPUKIIATHBIX
PE3yIbTATOB B PA3IMYHBIX 001aCTIX
MPUKIIATHOW MaTEMATUKU

Brnaznets: MeToiaMu ipoBeIeHUS
HAyYHBIX UCCIICOBAHUN IS
MOJTyYEHUS] HAYYHBIX M MPUKIIaIHBIX
pe3yJabTAaTOB B PA3IMYHBIX 001aCTsIX
MPUKIIATHOM MaTeMaTHUKU U
UHPOPMATUKH

I1K-2.3 Biageet HaBBIKAMU
MIPOBEICHHS HAYUHBIX
HCCIIENOBAHUI IS
MOJIYYSHUS] HAYYHBIX U
MPUKIIATHBIX Pe3yIbTaTOB B
Pa3IUYHBIX 00JACTSIX
MPUKIIATHOW MaTEMaTHKU U

3HATh: HABBIKU NIPOBEJCHMS HAYYHBIX
VCCJIEIOBAHUM IS ITOJTYYEHUS
HAYYHBIX U MPUKIIAJHbBIX
pe3yIabTAaTOB B PA3JIMYHBIX 00IaCTIX
IIPUKJIAJHOW MaTEMATUKU U
UHPOPMATUKU

YMeTh: IMPOBOAWTH HAYYHBIC




®opmupyemMble U NupukarTopsl
KOHTPOJIMpyeMble AOCTUKEHUS [Inanupyembie pe3yabTaThl
KOMIIeTEeHIIUH KOMIIeTeH Ui o0yuyeHHs
(K01 M1 HANMEHOBAHME) (Ko 1 HANMEHOBAHUE)
UH(POPMATUKU HCCIIENOBAHUA B Pa3IMYHBIX

00JIaCTSAX MPUKIAJHON MaTeMaTUKU U
UH(POPMATHKH.

BrnaneTs: HaBbIKaMH IPOBEICHUS
HAYYHBIX UCCIICOBAHUN IS
MOJTYYCHHUS] HAYYHBIX M IPHKIIATHBIX
PE3YJIBTATOB B Pa3IMYHBIX 00JIACTIX
NPUKJIATHOW MAaTEeMaTUKHU U
WHGOPMATUKHU




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

®opMbl TEKYILIET0

Bun . KOHTPOJISA
Monyab . HaumeHnoBaHue TeM 3aHATHI Oo0beMm,
y4eOHoit . Cemectp Bbanabl | UaTepakTuB, 4.| (HauMeHOBaHHe
(pasznen) (y4eOHoi1 padoThI) q.
padoThbI OLIEHOYHOI0
cpeacTsa)
Monyis 1. Jlex 3amaun yciaoBHOU U 0€3yCIOBHOM 3 2 - - WNupuBunyansHOE
ITocTtanoBka OIITUMM3AITHH. JOMaIlTHee 3aJaHue,
3a7a4un Knaccudukaius onTuMU3anOHHBIX KOJUIOKBUYM, 3a4eT
OINTUMH3AIINH. 3ama4d. YuciieHHple METOAbI MUHUMH3AIIHH
Meronsl (byHKUIMN OJJHON EPEeMEHHOM.
MHUHUMHU3AUUA | []p Pentenue onTHMU3alIMOHHEIX 3a71a4 2 - -
GyHKumMii oxHON TOYHBIMU AaHAJIUTUYECKUMU U
HIEPEMEHHOM. r€OMETPUYECKUM METOIaMH.
IIp YucneHHble METOIbI MUHUMHA3AIINU 2
GYyHKUIMH OJJHON EPEeMEHHOM.
CP W3ydeHue NeKIMOHHOTO MaTepuaia u 30 - -
y4eOHOM JTUTEPATYPhl, BHITTOJIHCHHE
WHJUBUIyaJIbHOTO JIOMAIITHETO 3a/1aHMUsl,
MOJTrOTOBKA K KOJUIOKBUYMY.
Moy 2. Jlex DJeMEeHTHI BBIITYKJIOTO aHaIU3a. 3 2 - - NunuBunyansHOE
MeTtoanl I'panuentHel MeTon. Meron HeroTona u nmoMalHee 3aJlaHue,
MUHAMHA3AIAN ero Mo UKaINH. KOJJIOKBUYM, 3a4€T
byHKUINH IIp Penrenue onTUMHU3aIMOHHEIX 3a/1a4 2 - -
HCCKOJIbKHUX I'paJuCHTHBIM METOJIOM.
TCPEMCHHBIX IIp Pentenue onTUMU3alIMOHHEBIX 3a/1a4 2 - -

MmetonoM HrroToHa 1
KBa3WHBbIOTOHOBCKMMM METOJAMHU.




®opMbl TEKYILIET0

Bun . KOHTPOJISA
Monyab . HaumeHnoBaHue TeM 3aHATHI Oo0beMm,
(pasnen) y4eOHoit (yae6moii paBoTsI) Cemectp . Bbanabl | UaTepakTuB, 4.| (HauMeHOBaHHe
padoThI OLIEHOYHOI0
cpeacTsa)
Jlex Meroas! CONpsKEHHBIX HAIIPABICHUMN. 2 - -
DBPUCTUYECKUE METO/IbI HYJIEBOTO
nopsiJiKa.
IIp Pentenue onTHMU3alIMOHHEIX 3a71a4 2 - -
METOAAMH COTPSKEHHBIX HANPABICHUN.
IIp Penrenve onTUMHU3alIMOHHEIX 3a/1a4 2 - -
3BPUCTUYECKUMH METOJaMU HYJIEBOTO
MopsiIKa.
Jlex MeToibl TPOEKIIUK TPAIUECHTA U 2 - -
YCIIOBHOTO TpagueHTa. Meros mrpadHbIX
(DYHKITHH.
IIp Pemienne onTuMHU3alMOHHBIX 3a7a4 2 - -
METOJIOM IITPA(QHBIX PYHKIHH.
IIp Penrenue neo4yucieHHbIX 3a0aq 2 - -
JIMHEWHOTO MPOrpaMMHUPOBAHUS METOIAMU
['omopu 1 BETBEH U I'paHUIL.
CpP N3ydeHue JeKIMOHHOTO MaTepralia u 89,75 - -
y4e0HOM TUTEPATyPBhI, BEITOTHEHHE
WHJIUBUYAJIBHOTO JOMAIIIHETO 33/IaHMs,
MOATOTOBKA K KOJIJIOKBUYMY.
ITA 3 0,25 - -
Hroro:| 144 -




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

TexHomorus TPAAUIIMOHHOTO 00yUeHHUS: IeKINH 1-4, mpakTrudeckue 3auatus 1-8.

6. MeToan4yeckue yKa3aHus 0 OCBOCHUIO M CUMILINHBI

Jns ycmemrHoro  OCBOCHHSI  JMCIMIUIMHBI ~ HEOOXOJMMBI  TIOCEIICHWE CTyIACHTaMHu
JEKIIMOHHBIX W TPAKTHUYECKUX 3aHATHH, CaMOCTOSITENbHas paboTa CTYyACHTOB C JEKIIMOHHBIM
MaTepHaIoM U YIYCOHOU JTUTEPATYPO, BHITOTHECHUE MHANBUIYATLHOTO TOMAIITHETO 33JIaHUs U BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadoT.

N3yuenne MUCHUTIIMHBI TpeOyeT CHUCTEMATHYECKOTO U TOCJIEI0BATEILHOTO HAKOIUICHUS
3HAHUH, CIIeJIOBATEIHHO, IPOMYCKH OTACIBHBIX TEM HE MO3BOJISIOT INTyOOKO OCBOUTH MPEMET.

B xone NeKIMOHHBIX 3aHATHI MOJE3HO 3a/1aBaTh MPEIMOIaBATEII0 YTOYHSIIONUE BOIIPOCHI C
LEJIbIO YSICHEHUS TEOPETHUECKUX MOJI0KEHUM, pa3peIlIeH!s] CIOPHBIX CUTYaIUH.

CTyaeHT MOXKET JOMOJHHUTh CIUCOK TPEIJI0KEHHONH JUTEpaTyphl COBPEMEHHBIMU
UCTOYHUKAMH, HE MPEJCTAaBICHHBIMU B CIHCKE, M B JAIbHEUIIIEM HCIOJIb30BaTh COOCTBEHHBIC
MOATOTOBJICHHBIE  Y4YeOHBICE  MaTepuajabl TPU  HAMUCAHUUM  KYpPCOBBIX M BBIITYCKHBIX
KBTM(DUKAIIMOHHBIX padoT.

CryneHnram ciegyer

. IPY MOJATOTOBKE K MPAKTUYECKUM 3aHATHAM 00s3aTElIbHO HCIIOJIb30BaTh HE TOJIBKO
JIEKIUH, Y4eOHYI0 JIUTEpaTypy, HO U IPYyTUe UCTOUYHUKH;
. B Hauase 3aHATUM 3aaBaTh IPENOAABATENIO BOIIPOCHI 10 MAaTEPUAITy, BbI3BABIIEMY

3aTpy/JHEHUs] B €ro NMOHUMAaHWW W WCIOJNB30BaHUHM TIPU PEUICHUW 3ajad, NPETOKEHHBIX IS
CaMOCTOSITEIILHOTO PEIICHUS;

. Ha 3aHATUSX JIOBOJUTH KaXIyH 3aJady [0 OKOHYATEIIFHOTO  OTBETa,
JIEMOHCTPUPOBATh MOHUMAaHUE TMPOBEJCHHBIX PAcueToB (paccykJIeHHii), B cilyyae 3aTpyAHEHUH
oOparaThCs K MpernoaBaTelo.

Jlis TOro 4ToOBl MPAaKTUYECKUE 3aHATHUS MPUHOCWIM MAaKCUMAJbHYIO MOJIb3y, HEOOX0IMMO
MIOMHUTb, YTO PEUICHUE 3aad IPOBOIUTCS MO0 PACCMOTPEHHOMY Ha JICKIIUSAX MaTepUaty U CBSI3aHO,
KaK MpaBWJIO, C JETaJbHBIM pPa300pOM OTIENbHBIX BOMNPOCOB JIEKIMOHHOTO Kypca. Cremyer
MOYEPKHYTh, YTO TOJBKO IOCIE YCBOCHHS JIEKIIMOHHOTO MaTepualia C ONPEACICHHOW TOYKH
3peHus (a UMEHHO C TOM, C KOTOPO OH M3J1araercsi Ha JEKIMAX) OH OyJeT 3aKpEIUIsAThCS CTyIEHTOM
Ha TIPAKTUYECKHUX 3aHATUSAX Kak B pe3ysbTaTe OOCYKICHUS M aHajH3a JEKIIMOHHOTO MaTepHhala,
TaKk ¥ B Ipolecce pemieHus 3aaad. [Ipu 3TUX yCIOBHSIX CTYJIEHT HE TOJIBKO XOPOIIO YCBOMT
MaTepuall, HO M HAy4YUTCsS MPHUMEHSATh €ro Ha MPaKTHKe, a TaKKe MOJIYYHT IAOMOTHHTEITBHBIH
CTUMYJI (YTO OYEHb BAXKHO) JUI aKTUBHON MPOPAOOTKH JIEKIIMOHHOT'O MaTepHara.

[Ipr camMoOCTOSTENTFHOM PpEIICHWH 3a/1a4 HYKHO OOOCHOBBIBATh KaXKIBIH JTall pEIICHHUS,
UCXOJl U3 TEOPETHUECKUX MOJOXKEHUH Kypca. Ecu cTylneHT BHIMT HECKOJBKO MyTeH perieHus
npoOsieMbl (3a1auM), TO HYKHO CpPaBHUTh MX W BBIOpaTh caMblil parnuoHanbHbId. [lone3no 1o
Hayaja BBIYUCICHUH (paccyXIeHMH, INpeoOpa3oBaHMN) COCTABUTh KpATKHHA IUIAH pEIIeHHs
npobsieMbl (3a1aun). Pemienue 3agad cieayeT usnarath MoApoOHO, BBIYUCIEHUS (paccyKIeHus,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM ToOpsijake. PemieHue mnpu HEOOXOIMMOCTH HY>KHO
COIPOBOXKAATH KOMMEHTAPHUSIMH, CXeMaMH, YePTSIKaMH U PUCYHKAMHU.

[Tone3Ho (ecmu 3TO BO3MOXHO) pellaTh 3a7ayy HECKOJIBKUMH CHOcoOaMH M CpaBHHBATh
MOJTyYCHHBIC pe3yNbTaThl. PelieHwe 3amad  OnpenesnéHHOTO THMAa HYXXKHO MPOJ0IDKATH 10
nproOpeTeHNs TBEP/IbIX HABBIKOB B UX PEILICHHH.

[TogroToBka K 3a4deTy CIIOCOOCTBYET 3aKpEIUICHUIO, YITYOJICHHI0 M CHCTeMaTH3aIlNH
3HAHWH, TOJy4aeMbIX B Tmporecce oOydeHus. [OTOBACH K 3aueTy, CTYJIEHT JMKBHIUPYET
UMEIOIMECS] TPOOeNsl B 3HAHMAX, YIOPAIOYMBACT CBOM 3HaHWA. Ha 3adere CTyAeHT
JIEMOHCTPUPYET KaK TEOPETUYECKHE 3HaHUs, NMPUOOpPETEHHbIE B Ipolecce OOyueHHs MO JTaHHOH
y4eOHOH TUCIMIUTMHE, TaK U HABBIKM X MPAKTUIECKOTO MCIIOIB30BAHUS MIPU PEIICHUH 3a/1a4.

Heo6x01umMo OpHEHTHPOBATH CTYJICHTOB HAa CUCTEMATHYECKYIO MOATOTOBKY K 3aHATHUSM B
TEYEHUE CEMECTPa, TIOCKOIBKY 3TO MO3BOJIUT OCBOWTH OCHOBBI M3yYaeMOH JHCIIUILTUHBI, & BpEMs
CecCUU MOXHO OyJIeT MCIOIb30BaTh JJIsl CHCTEMATHU3aLUH YKEe UMEIOIINUXCS 3HaHUM.



7. OleHOYHBIE CPEICTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemecr Kon xoHTpO/IMpYeMOii KOMIIeTeHIMH HaunmenoBanue
p (MM ee 4acTH) OLIEHOYHOI'0 CPeJACTBA
3 [1K-2 Bonpocwt k 3auemy Nel-50

Bonpocwi k konnokeuymy Nel-40
Hnousuoyanvroe domaunee 3adanue

7.2. TunoBbIe 3aIaHUsI MM HHbIE MATEPHAJIbI, HEOOXO0IMMBIE JIJIsl TEKYIIEero KOHTPOJIA

7.2.1. HuanBuaAvVaAJLHOE JOMAllTHEee 3aJJaHue o Kvpcey «MeToabl ONTHMH3ALNNY

(HaumeHoBaHUue OYEeHOUHO20 Cpedcmea)

Tunosoii(bie) npuMep(bl) 3agaHusA(1ii)

Bapuanr 1
3amanne 1. Pemmth rpaduueckm.

F=2x,—x,>min
X, +x,>4
—Xx,+2x,<2
x;+2x,<10
x,=0,x,=0
3ananue 2. Vcnonb3ys rpaguueckuil MeTol, HAalTH 1J100ajbHbIE SKCTPEMYMBbI (PYHKIIUN

L = 2X1 + 3)C2
IIPpU OIrpaHUYCHUAX

2, .2
X]+x5,<16

x1,2> 0.

3amanue 3. Jlana 3ajava ¢ HETMHEWHOW LeNeBON (QyHKIMEH M JHMHEHHOW CHUCTEMOM
orpanndenuil. Mcnomnb3ys rpaduueckuii MeTo 1, HAUTH IJ100aibHbIE SKCTPEMYMBbI (PYHKIIUH

L= (X] -5)2 + (Xz -4)2

IPU OTPaHUYEHUSX

l‘ |‘H
S

3ananue 4. Jlana 3a1ada ¢ HeNMMHEHHOW (DyHKITMEH W HETMHEHHOW CHCTEMOM OrpaHUYCHUH.
Hcnonw3ys rpadudeckuii METoA, HaWTH II100aIbHbIE SKCTPEMYMBI (DYHKITHH

L= (X] + 1)2 + (XZ -1)2

MIPYU OTPAaHUYCHUSAX

X, x2$4

X1 S 6,

X2 S 5 ,

X1,2 Z 0

3aganue 5. Jlana 3aa4ya HEIMHEHHOTO MPOTPAMMHUPOBAHUS
L= X1X2

b



IIPU OTPaHUYEHUN
X7 + X 2= 1 .

HaliTi ycnoBHbIE SKCTPEMYMBI C HCIIOJIB30BAHUEM METO01a MHOKuUTeNel Jlarpanka.
3ananue 6. YCTaHOBUTH, SIBISIOTCS JIM BBITYKJIBIM MHOKeCTBO U.

U={ ", 2)2% + % <22% - % >2 % >0

3amanue 7. YOeauThcs B BRIMYKIOCTH QyHKIUH f(X) BO BceM mpocTpaHCcTBe R,
2

)
ft o, %2 )=4 oy XX X% 46X L X g

3ananue 8. Ykazarh HEMyCTOE OTKPhITOe MHOKecTBO U, Ha KoTopoM GyHKIHS f(X) siBisieTcst
BBIITYKJIOM.

2
X1
f) = %2
3amanue 9. PemuTh 3aja4y MUHUMHU3aLAA METOJOM COIPSIKEHHBIX I'PAINEHTOB.
f(x)=x3+x5—10x,—15Xx,>min.

3amanue 10. [IpoBecTn 5 urepanmii METO/Ia BPALIEHUS CUCTEMBI KOOPAUHAT JUIsSl PEIICHUS
3aa4n

f(x)=(x,—2)+(x,—1)*+(x;+x,—5)*>min.

— — 0 — .
Bagrn  A=112,p=3,x=(2;1).
3aganue 11. Mcnons3ys npocTeinmii anroput™ MeToza mTpadoB, PEMIHTh 3a1ady
f(x ):x12+x22—)min,
x,+1=0,

BbIOpaB B KauecTBe PyHKIMHU MTpada KBaApaTHUHYIO (PYHKIIHIO.

3ananue 12. PemuTh 3a1a4y 1€TOYUCIEHHOTO JIMHEHHOTO MPOTrpaMMHUPOBaHUS
F=3x,+2x,-> max

x;+x,<13
X, —X,<6
—3x,+x,<9
x,=20,x,>20, x,, x, € Z.

3ananue 13. PeamuzoBaTe 5 1aroB ajropuTMa METOJA HAUCKOPEWINETO CIyCKa JUIS

o2 2
HAXOXJCHUS MUHUMYyMa (DyHKIHA 2=3X" =5 Xy +4y _7X+5y B kadecTBe HayaJIbHOW TOYKHU
B35Th TOUKY (2; 0,5).

Bapuanr 2
3ananue 1. Pemuts rpaduuecku

F=x,+x,>max
x;—4x,—4<0
3x,—x,20
X+x,—4=0

x,=0,x,=0

3ananue 2. Vcnonb3ys rpaguueckuil METol, HAaTH II100aabHbIe SKCTPEMYMBbI (PYHKIUN
L= X7 + 2)C2



IIpU OTrpaHUYCHUAX
2, .2
x]+x5,<36

x1,22 0.

2

3amanne 3. [lana 3amaua ¢ HETMHEWHOW MeNeBOM (QYHKIMEH W JMHEWHOW CHUCTEMOM
orpannyenuii. Micronp3ys rpagudeckuii MeToa, HalTH TI100aJIbHbIE SIKCTPEMYMBI (DyHKIIUH

L= (x;-6)+ (x2-2)

IPU OTPAHUYCHHSX

|

3anmanue 4. Jlana 3a1ada ¢ HeMMHEHHOW (DYHKITMEH W HETMHEHHOW CHCTEMOM OrpaHWYCHUH.
Hcnonb3ys rpaduueckuii MeTo 1, HalTH II00aTbHbBIC SKCTPEMYMBI (PYHKITUH

L=(x;-2)+ (x2+ 1)

NIPU OTPaHUYCHUSIX

X, XZSS

X7 S 5 ,

X2 S 6,

X1,2 Z 0

3aganue 5. Jlana 3aaya HEIMHEHHOTO MPOrpaMMHUPOBAHUS

L =4 X1X2

IIPY OrPAHUYECHUN

2x Ji + 3x 2= 4

Haiitn ycnoBHbBIE S5KCTPEMYMBI C UCIIOJIB30BAHUEM METOJa MHOXHTENEH Jlarpanxka.
3amanue 6. YCTaHOBUTH, SIBJSIOTCS JIU BBITYKJIBIM MHOKecTBO U.

U={ %, %) % %>, % >0}

3ananue 7. V6eauThCs B BBITyKI0CTH GyHKIMH f(X) BO BceM MPOCTpaHcTBe R,
2, 2
(X, %)= \/1+x1+x2

3ananue 8. Yka3aTb HEMyCTOe OTKphIToe MHOKecTBO U, Ha koTopoM (yHKIwms f(X) sBisercs
BBIITYKJIOM.

f(x)=sin( "1 + %2 ),
3aﬂaHI/Ie 9 PCH_II/ITB 3a1[aqy MHWHHUMHW3al1lu1 METOAO0OM COHpH)KéHHBIX Fpa,I[I/ICHTOB.
2. 2 )
f (x ):x1+x2—20x1—30 X,=>min.

3ananue 10. IIpoBectu 5 urepanuii MeToga BpalEHUs] CUCTEMbl KOOPJMHAT JUIsl PELLEHUS
3a71a4n

f(x)=(x,—4)+(x,—2)/+(x,+x,—5)*>min.

- -2 (4.
Baams A=12,0=3,x=(4;2).
3ananue 11. Mcnonb3ys npocTelmmii anroputM MeToa mrpados, peiuTh 3a1a9y
f (x )=x,+x,- min,

BbIOpaB B KauecTBe PyHKIMHU mTpada jJorapupMuyecKyro GyHKIIHIO.



3amanue 12. Pemnts 3a1a4y HEI0YUCICHHOTO JIMHEMHOTO MPOTPaMMHUPOBAHUS
F=5x,+7x, - min

—3x,+14x,<78
5x1—6x2S26
X +4x,>25
x,20,x,=20, x;, x, € Z.
3aganue 13. PeanuzoBarh 5 maroB ajiroputMa METOJIa HAUCKOPEHIIEro CIycka IJist

0 2
HAaXOXIeHMs Makcumyma QyHkmum Z— X / 2+5X+Xy ~)Y . B rxauectBe HauyambHON TOYKH
B3STh TOUKY (8; 4).

Bapuanr 3

3ananue 1. Pemmth rpaduuecku
F=x,+6Xx,>min

X;+2x,212

2x,+x,212

X1=2,Xx,>3
3ananue 2. Mcnone3ys rpaduyecKuil METO, HAUTU I1100aIbHbIE SKCTPEMYMBI (DYHKIIUH
L= -X7 —2)(7 2
IPU OTPAHUYEHHAX

2, .2
X]+X5<25

x1,22 0.

2

3amanne 3. [lana 3amava ¢ HETMHEWHOW IeNeBOM (QYHKIMEH W JHMHEHHOW CHUCTEMOM
orpannyeHuii. Micronp3ys rpadgudeckuii MeToa, HalTH TI100aJIbHbIE IKCTPEMYMBI (yHKIIUH

L= (x;-1)"+ (x2-1)

IPU OTPAHUYCHHSX

3ananue 4. Jlana 3a1ada ¢ HelMMHEHHOW (DYHKITMEH W HETMHEHHOW CHCTEMOM OTpaHHYCHUH.
Hcnonb3ys rpaduueckuii MeTo 1, HalTH II00aTbHbBIC SKCTPEMYMBI (PYHKITHH
L= (XJ +1)2 + (Xg -2)2
NIPU OTPaHUYCHUSIX
<
X, X,<6

X7 S 4,

X2 S 5 ,

X1,2 Z 0

3aganue 5. Jlana 3aaya HEIMHEHHOTO MPOrpaMMHUPOBAHUS

L= X1X2

IIPU OrPAHUYECHUN

3x Ji +x 2= 2 .

Haiitn ycnoBHbBIE S5KCTPEMYMBI C UCIIOJIB30BAHUEM METOJa MHOXHTENEH Jlarpanxka.

3amanue 6. YCTaHOBUTH, SIBJSIOTCS JIU BBITYKJIBIM MHOKecTBO U.
2

U={( %, %) % =%y



3ananue 7. YOoenutbces B BeIyKiI0cTH GyHKIMH f(X) Bo BceM npocTpaHcTse R,

X 7X,

5, % y=% + % _cos 2

3ananue 8. Yka3aTb HEMyCTOe OTKphIToe MHOKecTBO U, Ha koTopoM (pyHKIwms f(X) sBisercst
BBIITYKJIOM.

2 2
f(x) = X4 % sin( *1 - %2 ),
3aganue 9. Pemmte 3a1a4y MUHUMHU3AIMN METOJIOM COTIPSDKEHHBIX TPAJNEHTOB.
— 2 2 .
f(x)=(x,—16)"+(x,—9) > min.
3ananue 10. IIpoBectu 5 urepanuii MeToga BpalLEHUs] CUCTEMbBl KOOPJAMHAT JUIsl PELLEHUS
3a71a4n

f(x)=(x,=7)+(x,—1)*+(x,+x,—9)*>min.

o A=112,1=3,x"=(7;1).

3ananue 11. Ucnonb3ys npocTedmmii anroputM MeToa mrpados, peiuTh 3a1a9y
f(x)=x*-10 x> min,
x—1<0,

BbIOpaB B KauecTBe PyHKIMHU MTpada KBaApaTUUHYIO (QYHKIIHIO.

3ananue 12. PemnTs 3a1a4dy LETOYUCIEHHOTO JIMHEHHOTO POrPaMMHUPOBaHUS

F=2x,+Xx,->max
6x,+4 x,>24
—3x,+3x,<9
—X;+3x,23

x,20,x,=20, x;, x, € Z.

3aganue 13. PeanmuzoBarh 5 miaroB ajaropuTMa METOJIa HAUCKOPEHIIEro CIycka Jist

0.2 2
HAXOXJICHUS MHUHUMyMa (YHKIHH 1=9X - 7Xy +10 Yy —5x—4 Y. B kauectBe HauanbHON
TOYKH B34Th TOUKY (1; 1).

Bapmuanr 4
3ananue 1. Pemmth rpaduuecku

F=2x,+Xx,max
2x,+x,24
O0<x,=<2
0<x,<8
3amanue 2. Mcnone3ys rpadudeckuil METO, HAMTH TI00abHBIE 3KCTPEMYMBI (PYHKIIUU
L = 2x ] + X2
IPY OTPaHUYEHUSX
2,2
x|+x,<4

X122 0.
3amanue 3. [lana 3ajaya ¢ HETMHEWHOW LeneBOM (QyHKUMEH M JMHEHHOW CUCTEMOM

orpanuueHuil. Mcnonb3ys rpaduueckuil METoJ, HAMTH Ii100aIbHbIE SKCTPEMYMBI (PyHKLIUN
L = (JC/ -2)2 + ()Cg -1)2



IIpU OTrpaHUYCHUAX

3amanne 4. Jlana 3a1ada ¢ HeMMHEHHON (YHKITMEH M HETMHEHHON CHCTEMOW OTrpaHUYCHHA.
Hcnone3ys rpadudeckuii METOA, HAWTH TI100aIbHBIE SKCTPEMYMBI (YHKITHH

L= (x;-1)*+ (x2-1)

MIPU OTPAHUYECHUSIX

<
X, x2_3

X1 S 5 )
X2 S 4,
X1,2 Z 0
3ananue 5. JlaHa 3a/1aua HETMHEHHOTO MPOrPaMMHUPOBAHUS
L= 9x X2
IpU OrpaHUYEHUH
2x Ji + X = 3 .
Haiitu yciaoBHBIE SKCTpEMyMBI € HCIIOJIB30BaHUEM MeTo/1a MHOXHUTenel Jlarpanxka.
3amanue 6. YCTaHOBUTH, SBIISIOTCS JIU BBITYKIIBIM MHOXecTBO U.
i

- >0}.

3amanue 7. YOeauTscs B BRIMYKIOCTH GyHKIUH f(X) BO BceM mpocTpaHcTBe R,

11

U={( %, %) N %<, N>

4 4 2 2 2 2
fx, y=f ¢+ N B N s

3ananue 8. Yka3aTh HEMyCTOe OTKphIToe MHOXKeCTBO U, Ha KoTopoM (pyHKIms f(X) siBisercs
BBIITYKJIOM.

1

X2 X2 X, +X
f(x) = I+ " + 172
3ananue 9. Pemuth 3a1a4y MUHUMH3ALUU METOJOM CONPSKEHHBIX TPAIUEHTOB.
2, .2 :
x1+x,—10x;—20x, > min.

3ananue 10. [IpoBectu 5 urepanuii MeTofa BpalEHUs] CUCTEMbI KOOPJAUHAT ISl PEIICHUS
3a1a4u

f(x)=(x,—6)+(x,—3)*+(x,+x,—7 F > min.

- - J_(g.
Bagrs  A=12,1=3,x°=(6;3).
3aganue 11. Mcnonp3ys mpocTeHIMiA alroput™ MeTo1a mtpadoB, pemuTh 3a1auy
f(x):x13—6x12+11x1+x3—>min,
2.2 2, .2
x12+x2—x350, x12+x2+x324, X3=<5, x;=0, x,=0, x;=0,

BHIOpaB B KadecTBe QYHKIMU ITpada KBaIPaTHUHYIO (QYHKIIHIO.

3aganue 12. PemuTh 3a1a4y 1EJI0YMCIEHHOTO JIMHEHHOTO MPOrpaMMUPOBAHUS
F=6Xx,+x,>min

2x,+3x,<50
—Xx;+4x,>18



x,=20,x,>20, x;, x, € Z.

3aganue 13. Peanm3oBarh aaroputM MeToAa AMXOTOMHH JJIS MOWCKA MUHUMYyMa (DYHKIHH
_.4 3
Y=X =X yaorpeske [-1;2]  Bagrs N=4,6=0,001.

Bapuanr S
3ananue 1. Permuts rpadpuuecku
F=2x,—6Xx,»max
X +x,=2
—x,+2x,=—4
X, +2x,<8
x,=0,x,=0

3ananue 2. Vcnonb3ys rpaguueckuii MeTol, HAMTH TJI00aTbHBIC SKCTPEMYMbI (PYHKIIUN

L= —3)6 1-X2

[IPU OTPAHUYECHUSAX

xf+ xﬁs 9

X122 0.

3amanue 3. [lana 3agada ¢ HeJIMHEWHOW I1eneBod (yHKUMEH W JHHEWHON CHCTeMOM
orpanndeHuii. icnomnp3ys rpadudeckuii MeTo 1, HAWTH TII00aTbHbBIE SKCTPEMYMBI (PYHKITHH

L=(x;-3)" + (x:-4)

MPU OTPAHUYECHUSAX

3ananue 4. Jlana 3agada ¢ HenMHEeHHOW (QDyHKIMEH U HEMWHEIHONW CHCTEMOI OrpaHHUYEHUH.
Vcnonb3ys rpaduueckuii MeTo 1, HalTH TII00aTbHbBIE SKCTPEMYMBI (PYHKITHH
L=(x;+2)*+ (x; + 2)*
MIPU OTPAHUYCHHSIX
<
X, X,<2

X7 S 3 ,

X2 S 6,

X122 0.

3ananue 5. J[aHa 3ajaua HETMHEWHOTO IPOTPaMMHUPOBAHUS

L = X1X2

MIpU OrPAHUYCHUN

-x;+ 3x=2.

Haiitn ycioBHBIE SKCTpEMYMBI C UCIIOJIB30BAHUEM METOJa MHOKMTENEH Jlarpanxka.
3aganue 6. Y CTaHOBUTH, SIBJISIFOTCS JIM BBIMYKJIBIM MHOXeCTBO U.

2 2
U={( N, BN - %< g gy
3amanue 7. YOeauThcs B BHIMYKIOCTH QyHKIUH f(X) BO BceM mpocTpaHcTBe R,
f( X1 , X2 , X3 ):e XTHAGHxS

3ananue 8. Yka3aTb HEMyCTOe OTKphIToe MHOKecTBO U, Ha koTopoM (pyHKIms f(X) siBiseTcst
BBIITYKJIOM.



2
st
fix)=5+3 *2
3ananue 9. Pemnth 3a1a4y MUHUMHU3ALUU METOJOM CONPSIKEHHBIX TPAIUEHTOB.
2,2 .
f(x)=xi+x,—10x,—8 X, min.
3apanue 10. [IpoBectn 5 urTepaumii MeTo/a BPALLIEHUS CUCTEMBbl KOOPAWUHAT JUIsSl PELICHUS
3aJa4uu

f(x)=(x,—8)+(x,—3)*+(x,+x,—9)*> min.

- -1 (7.
e A=112,0=3,x'=(7;3).
3aganue 11. Mcnonp3ys mpocTeHIMiA alroput™ MeTo1a mtpados, pemuTh 3a1auy
f(x)=x3—2x,—x,~>min,
2x,+x,—4<0.

BBIOpaB B KauecTBe (PyHKIHMM mTpada KBaApaTHIHYIO (DYHKIIHIO.
3ananue 12. PemuTsh 3a1a4y LETOYUCIEHHOTO JIMHEHHOTO POrpaMMHUPOBAHUS

F =3 x,;+ x, »max
4x,+3x,<18

X, +2x,<6

X1<5, x,<4
x,=20,x,20, x,, x, € Z.

3ananue 13. PeanuszoBaTh anropuT™ Meroja nepebopa Uil MOMCKa MUHMMyMa (DYyHKIMH

3 a2
Yy=X"=3X+1 4o omeske [0:2] . Basmn N=4.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
NunuBuyanbHOE JIOMAIIHEE 3aJaHuE CIAETCsl MPENnojaBaTeNl0 B KOHIIE CEMECTpa Ha
3a4E€THOH HEIEIE.

Kpurepum ouenkmu:

- OLICHKA «3a4TE€HO0» BBICTABJIAETCS CTYJEHTY, €CJIM MPABUIBHO BHINOJHEHO He MeHee 70%
3ajaHus;

- OLICHKA «HE 3aUTEHO» BBICTABJISIETCS CTYJEHTY, €CJIM IIPABUIBHO BBINOIHEHO MeHee 70%
3a/1aHusl.

7.2.2. KojiokBuyM 1o t1emMe «MeToabl OJAHOMEPHOW MHWHMMH3AUUHU. DJEeMEHTbI
BBINYKJIOLO agHaJgmM3a. MeToabl rpajuenTa, HbioTOHA, CONPAKEHHBIX
HANpaBJICHUI

(HaumeHoBaHUE OYEHOUHO20 CPedCmEa)

IIpumepHbIe BONPOCHI K KOJIJIOKBUYMY

1. ITocranoBka 3agaun onTUMH3aNKU. [ 1006aIbHbBIE U JTIOKAIBHBIE PEIICHHUS.

2. 3anmaua Oe3ycioBHOM onTuMu3au. Heobxonnmele U JOCTaTOYHBIE YCIOBUS
OIITUMAJIBHOCTH.

3. 3anmava ycinoBHOM onTumu3anuu. E€ reomeTprudeckas HHTepIpeTanus B JByMEPHOM CIydae.
4. Knaccuueckas 3agava Ha yCJIOBHBIN 3KcTpeMyM. MeTton MHoxuTeneit Jlarpanxka.

5. [ToHsTHS BBITYKIOTO MHOKECTBA U BBITYKJIONW (DYHKIIMU.



6 Brinykible 3aaun ONTHMHU3ALIMN, UX CBOMCTBA.
7. 3ajauyn MaTeMaTHYeCKOro MporpaMMHUPOBAHUS.
8 3a1a4uM BBITYKJIOIO IPOrpaMMHUPOBAHUS.

9. 3ajaun TMHEHHOTO IPOrPAMMHUPOBAHMSL.

10.  3agaum KBaApaTUYHOIO MPOTrPaMMHUPOBAHUS.

11. 3aga4yu AUCKPETHOW ONTHUMU3ALINY.

12.  ANroput™m maccHBHOTO IMOMCKa MUHHUMYyMa YHUMOJAIbHON (PYHKITUH.

13. [Tonck MUHMMYMa YHUMOAAIBbHOW (PYHKIIMH METOJIOM TUXOTOMHUHU.

14. Merox ®uboHay4y NOMCKAa MUHUMYMa YHUMOJAIbHON (DyHKIIMH.

15. Meron 3070TOr0 ceueHus: IOUCKa MUHUMYyMa YHUMOIadbHOU (QyHKITUH.

16.  Meroa mapabo: moMcka MUHUMyMa YHUMOJAIbHOM (DyHKIHH.

17. MeTton KyOuuecKkoil MHTEPHOISAINY TOMCKa MUHUMYMa YHUMOAAIbHON (PYHKIINU.

18.  Merox nepebopa moucka riodaibHOro MUHUMYMa (PYHKITHH, yJTOBIETBOPSIOIIEH YCIOBUIO
JInmmwna.

19.  Meroa J0MaHbIX OUCKA TTI00AILHOTO MUHUMYMa (DYHKIIMH, YOBJIETBOPSIONICH YCIOBHIO
JInmmwna.

20.  Konycsl, BbIITyKIJIble KOHYCHI, ap(pUHHbIE MHOXKECTBA.

21.  KomOuHanuu ToYeK U 000JOUYKH MHOKECTB.

22.  3aMbIKaHUE U OTHOCUTENIbHASI BHYTPEHHOCTH BBIITYKJIOIO MHOYKECTBA.

23. CBolicTBa HEOTPAaHUYEHHBIX BBITYKIBIX MHOKECTB.

24. [Ipoekuust TOUKH HA MHOXKECTBO, CBOMCTBA IMPOEKIUH.

25. Teopembl OTIEITUMOCTH.

26.  KpailHue TOUKH BBIITYKJIOIO MHOKECTBA. BoccTaHOBIIEHNE BBIMYKIIOTO KOMITAKTA 110 €T0
KpallHUM TOYKaM.

27. CornpsikEHHbIE MHOXKECTBA.

28.  Crporo BbIMYKJIbIE U CHIIBHO BBIMYKJIbIE (DYHKIUH.

29.  BHyTpeHHHE ONEepaluy B KJIACCE BBIMYKJIIBIX (DYHKITHIA.

30.  Juddepennmanbuple KpUTEPUU BBHITYKIOCTH (YHKIIHH.

31.  Heobxonumoe yciaoBHE ONTHMAIbHOCTH B 33Jjau€ MUHUMH3AIMK B TEPMUHAX HANIPABICHHMN.
32. HuddepennmanbHoe ycioBre ONTUMATBHOCTH B 337]a4€ MUHIMH3AIIUNA HA BBITYKIIOM
MHOJKECTBE.

33.  I'papuenTHBIN MeTOJ. CXOIMMOCTh B CIIy4ae HEBBIMYKJION MUHUMU3UPYEMON (QyHKIUH.
34.  CXoauMoOCTb U OLEHKA CKOPOCTH CXOJAMMOCTH IPaJUEHTHOIO METO/IA B CIIy4ae CUIIBLHO
BBIYKJIO MUHUMU3UPYEMON (QYHKIUU.

35. Meroxa HerotoHa. CX0AMMOCTh METOA U OLIEHKA CKOPOCTH CXOJUMOCTH.

36. Meton HproToHa ¢ peryimpoBKOM mara.

37.  KBa3MHBIOTOHOBCKHE METOBI.

38. [TonsATHE CONpsIKEHHBIX HATIPABJICHUNM M UX CBOMCTBA.

39.  Meroa conpsKEHHBIX HANPABICHUN HYJIEBOTO NOPSAAKA.

40.  Meron COnpsKEHHBIX TPAJUEHTOB.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUS
KouokBuyM npoBoAHTCS B YCTHOH (hopMe Mociie n3ydeHus: TeMbl «MeTo/ bl COMPSKEHHBIX
HaIlpaBJICHUN».

Kpurtepun ouenku:
- OLICHKa «OTJIMYHO» BBICTABISETCS CTYIEHTY, €CIU CTYACHT HNAET pa3BEPHYTHIM OTBET
Ha OCHOBHOM BOIIPOC, I'PaMOTHO H3JIaracT MaTepual, BEPHO OTBEYACT HA JONOJHUTCIIBHBIC
BOIIPOCHI;
- OLEHKAa «XOPOULIO» BBICTABJIAECTCS CTYACHTY, €CIIU CTYACHT NAa€T pa3BEPHYTHIA OTBET HA
OCHOBHOW BOIIPOC, I'PAMOTHO H3JIaracT MaTepHall, HO JOIYCKaeT IIPU OTBETE HE3HAUYUTEIIbHBIE
OIIMOKY; IPU TOM OH BEPHO OTBEYAET Ha OOJBIINHCTBO JIOTOIHUTEIbHBIX BOIIPOCOB;



- OLICHKa «YJIOBJIETBOPUTEIBLHO» BBICTABIIACTCS CTYIEHTY, €CIM CTYACHT IIPU OTBETE
JEMOHCTPHUPYET 3HAHUE JIUILIb HEOOXOJUMBIX OCHOB Y4eOHOT0 MaTepuaa;

- OLICHKa «HEYIOBIETBOPUTEIILHO» BBICTABIAETCSA CTYACHTY, €CIU CTYJECHT HE 3HAET
3HAYUTENbHON YacTh MPOTrpaMMHOIO MaTepuana, JI0IMYyCKAaeT CYHIECTBEHHbIE OIIMOKU MpU OTBETE
Ha BOIIPOCHI.

7.2.3. 3apanus 115 OeHKH ¢()OPMHUPOBAHHOCTH KOMIIeTEeHIIMIi

(HaumeHoBaHUE OYEHOUHO20 CpedcmEa)

IIK-2 Cnnoco0eH NpoOBOAUTL HAVYHBIE HCCACA0BAHNUA M MOJVYATHL HOBBIE HAVYHBIC U
MPUKJIATHBIE PE3VJIbTATHI CAMOCTOATEILHO H B COCTABE HAVYHOI'0 KOJJIEKTHBA

(k0O U HaumeHo8aHue KoMnemeHyuu,)

OM 3akpbITOro THIA

3ananue 1

Br16epute o1H npaBuIbHBINA BapUAHT OTBETA.

Touka x° € X Ha3bIBACTCA TOUKOM IMOOANLHOrO MHHHMyMa (GyHKIMH [ Ha MHOXeCTBe X
WX TTI00aJIbHBIM PELICHUEM 3a/1a41 ONTUMU3ALNH, €CITU

a) f(x°)>fx|mpu Bcex x € X
6) flx‘|<f(x|mpu Bcex x € X
B) f(xt)sf( npu Beex X € X n U (x ) rae U, |x ‘—be—t OKPECTHOCTb TOYKH X'

r) fx*)>f|x|npu Bcex x € X n U, (x *), rae Ug(x |—{ €~ okpecTHOCTH TOUKH X*
[IpaBuibHBII OTBET: 0.

3ananue 2

BriOepute ouH npaBUIIbHBIA BApUAHT OTBETA.

Touka x° € X HA3BIBACTCS TOYKOH JIOKAIBHOrO MHHHMyMa (GyHKIHH [ Ha MHOXeCTBE X
WY JIOKJIBHBIM PEIICHHEM 3a/1a4i ONTUMH3aLUH, €CITH

a) f(\x‘.')gf(x)npn Bcex X € X

6) f(x‘|>f|x)mpu Bcex x € X

B) fx°|<f|x)mpn Becex X € X N Ug(xc), rie Ue(x‘;)—& € —{ OKPECTHOCTh TOUKH X

r) fx*)>f(x|npn Bcex x € X n U, (x%), rme U,|x‘|—& e—{ okpecTHOCTb TOUKH X'
[IpaBUIBHBIN OTBET: B.

3aganue 3

Brib6epute 01H npaBUIbHBINA BApUAHT OTBETA.
OO0m1as 3aa4a ONTUMU3AIUN UMEET CIICAYIOIIUNA BUI:
a) flx| - min,x € R"

6) flx| > min,x e X

B) flx| > min, g,(x|=0,i=1,,m

r) f(x] - min, g;[x|<0,i=1,,m

[TpaBuibHBI OTBET: 6.

3ananue 4

Br16epute 0uH npaBuiIbHBINA BapUAHT OTBETA.

Knaccuueckas 3aaya Ha yCIIOBHBIM SKCTPEMYM UMEET CIEAYIOIUN BUA:
a) flx| = min,x e R"

0) f(x) - min, x e X

B) f(x) - min,g,(x|=0,i=1,~,m

r) f(x] - min, g;[x|<0,i=1,,m



IIpaBUIBHBIN OTBET: B.

3aganue 5

Br16epute 01H npaBuiIbHBINA BapUAaHT OTBETA.

Mycts dynxmms f muddepenrmpyema B Touke x° € R". Eciu x° - JTOKanbHOE pemIeHHe
sanaun f(x) - min,x € R", 10

a) fx'|=1
6) fx‘|=0
B) f'[Axi'):—l
0 f |x|=00

[IpaBuibHBI OTBET: 0.

3ananue 6

Bribepute 0MH NPaBUIIbHBINA BApHAHT OTBETA.

[ycts Qynkumu f,9;,-->9, HENPEPHIBHO AU(PEPEHIUPYEMBI B HEKOTOPOH OKPECTHOCTH
Toukn x' € R". Ecnu x° - okanbHoe pernenne 3agaun f|x| - min, g;(x|=0,i=1,~,m, o

a) cymecTByeT umcio Y, m Bektop Y =(y|,...,y.), OTIMUHbIE OT HyIS M TaKWe, 4TO
L.[x", y5,y|=0

6) CyLeCTBYeT 4uCI0 Yo U BeKTOp Y =(Y),...,Y.), HE paBHbIE HyIIO OXHOBDEMEHHO M
TaKue, 4To L;( X[’,yg,yi' =0

B) CyllecTByeT 4ucio Y, u Bexktop Yy =(yS,...,Y.), OTIMYHBIC OT HyIs M TaKhe, 4TO
Lix", o,y |20

I) CyWECTBYeT 4ucio Y ¥ Bektop Y =(Y;,...,Y.), He paBHbIE HYJII0 OZHOBPEMEHHO H

XL, yg s yé);é 0
[IpaBunbHBIN OTBET: 0.

Takue, uto L,

3amanue 7
BeiGepute ouH NpaBUIIbHBIA BapHAHT OTBETA.
Hycts Qpynkumu f,9;,-->9, HeNpepbIBHO AU(PEPEHIUPYEMBI B HEKOTOPOH OKPECTHOCTH

Toukn x‘ e R". Benm x° - noxkanbHOe pemenue sagaun [ x| —min,g[x|=0,i=1,~,m, to
CYILIECTBYET YHCIO Y W BEKTOp Y =(Yi,...,Y,), HE paBHbIC HYIIO OJHOBPEMEHHO W TAKHE, UTO
L.x",yq, y")=0. Eciu mpu ToM rpamuentsl i X',...,gn(x°| nuneiino mesasucumbl (ycmosue
PEryISIPHOCTH), TO
a) y#0
b
6) ¥,=0
('—
B) Yo= 1
o
r) yo=-1

IIpaBUIBHBIN OTBET: a.

3aganue 8

Br16epute o1H npaBuIbHBINA BapUAHT OTBETA.

®ynukiws f, ompeieieHHast Ha BBITYKIOM MHOKeCTBE X C R", Ha3pIBAETCs BBIMYKION Ha X,
ecim

x°) npu Beex x', x° € X, A €[0,1]
x°) mpu Beex x', x* € X, A €[0,1]
npu Beex x', x° € X,A €[0,1]
npu Beex x', x* € X, €[0,1]



A€ R.

IIpaBUIBHBIN OTBET: B.

3aganue 9

Br16epute 01H npaBuiIbHBINA BapUAaHT OTBETA.
BBINYKJIBIM MHOXXECTBOM HE SIBJISIETCS

a) IMHEWHOE TIOIMPOCTPAHCTBO

0) OZJTHOTOYEYHOE MHOXKECTBO

B) TUIIEPILIOCKOCTh

I') IByXTOUEYHOE MHOKECTBO

[IpaBUIBHBIN OTBET: T.

3amanue 10

BeiOepuTe oMH NpaBUIIbHBIN BapHaHT OTBETA.
MHoxecTBoX C R" Ha3bIBaeTCS KOHYCOM, €CITH
a) Ax € X npu Bcex x € X,A20

0) Ax € X mpu Bcex x € X,A<0

B) Ax € X npu Bcex x € X,A>0

r) Ax € X mpu Beex x € X,A<0

IIpaBUIBHBIN OTBET: a.

OM oTKpbITOro THIIA

3ananue 11
3aKOHYMTE MPEJI0KEHNUE.
Ecim Ax'+(1—2)x* € X npu Beex x',x° € X,A €[0,1], To MHOXecTBO x € R Ha3bIBaeTcs

IIpaBUIBHBIN OTBET: BBIITYKJIBIM.

3ananue 12
3aKOHYUTE MPEAIOKEHHUE.
[yctb Gyukuus f Beinykia Ha R" u guddepenuupyema B Touke x° € R". Ecin f '(x"):O, TO

[paBunbHbI OTBET: TOuka MUHUMYMa [ Ha X.

3amanue 13
BcTaBbTe mpomyIiieHHoe CI0BO.
MHoxkecTBOX C R" HasbIBaeTcs ..., eciu Ax' +(1—A/x* € X npu Bcex x',x* € X W Beex

[TpaBuiibHBIN OTBET: a(PUHHBIM.

3amanne 14
BcraBbTe ponyiieHHOe CI0BO.

m
., X" — Toukd u3 R". VX nuHelHas koMOuHauus Z A; X' Ha3bIBaETCA ..., ECIH
i=1

Iycts x'

g

A20,i=1,...,m,> A=1.
i=1

[IpaBUIBHBIN OTBET: BBITYKIIOH.

3aganue 15
3anumuTte 0003HaYeHNEe KOHNYECKOH 000104KH MHOXKeCTBa X.
[TpaBuiibHBI OTBET: cone X.



3amanue 16

BcraBbTe npornyiieHHbIe CI0Ba.

Brimykiast 000109ka MHOKECTBA, COCTOSIIIETO M3 KOHEYHOTO YUCIIa TOYEK, Ha3bIBAETCH ...,
HATSHYTBHIM Ha 3TU TOYKH.

IIpaBHUIBHBIN OTBET: BBITYKJIBIM MHOTOIPAHHUKOM.

3amanue 17

3anuinuTe, KaK CBS3aHbI MEKIy COOO0M rpaHHila MHOXKECTBA U €r0 OTHOCUTEIbHAS TPAHHUIIA.

[IpaBunbHBI  OTBeT: OTHOCHUTENbHAS TpaHUIA MHOKECTBA COIEPKUTCA B TPaHUILIC
MHO>KECTBaA.

3aganue 18

3anuiuTe, Kak CBsI3aHbl MEXKIY COOON BHYTPEHHOCTh MHOXECTBA M €r0 OTHOCHUTEIbHAs
BHYTPEHHOCTb.

[TpaBuiibHBIN 0TBET: BHYTpEHHOCTH 10000 MHOMXECTBA COJIEPKUTCS B €T0 OTHOCUTENIBHOM
BHYTPEHHOCTH.

3aganue 19

BcraBpTe npornyIieHHbIe CI0Ba.

Touka X MHOXkecTBa X C R" Ha3bIBaeTCs €ro ..., €CIM Ipu HekoTopoM &€>0 crpaBenBO
sraouenne U, (x| n aff X c X.

IIpaBUIBHBIN OTBET: OTHOCUTEIIBHO BHYTPEHHEN TOUKOU.

3aganue 20

BcraBpTe nporyiieHHbIe CI0Ba.

MmuoxectBo X Ha3biBaercs ..., eciii X =11 X.
[IpaBuiIbHBIN OTBET: OTHOCUTEIBHO OTKPBITHIM.

3ananue 21

3aKOHUYUTE MPEATIOKEHHUE.

IIpoeximeil TOUKH @ € R" Ha MHOXECTBO X C R" Ha3bIBAeTCS Takasi Touka My(a) € X, gro
JUTSI BCeX TOYCK X € X BBINMOIHICTCS HEPABCHCTBO ...

[paBubHbIT 0TBET: & VTy(a)—aVi<Vix—aVi.

3aganue 22

3aKOHYMTE MPEJI0KEHNUE.

Ecmm  cymecTByloT — HEHYJNEBOM BEKTOp peR' M 4uMCIO [3  Takue, UTO
[ 1) / 2\ 1 2
\p,x |2B=lp,x")Vx € X,,¥Vx" € X,, To MHO)xecTBa X 1 X, HA3pIBAIOTCA ...

[IpaBuIbHBIN OTBET: OTAEITUMBIMH.

3amanue 23

3aKOHYMTE MPEJI0KEHNUE.

Ecmu CYILLECTBYIOT HEHYJIEBOU BEKTOP p € R"uuucno fTakue, 4To
[ 1) / 2| 1 2
\p,x |=B=\p,x"/npuecexx € X,,x" € X, U, Kpome TOTO,

1 2 1 2 ;
(p,x< )>(p,x< ~)npunekomopbixx< € X,,x< - € X,, rae X,uX,—{ muoxectBa B R, TO
MHoxecTBa X, U X, Ha3pIBaIOTCA ...
[IpaBHIILHBIN OTBET: COOCTBEHHO OTAEIMMBIMH.

3ananue 24
3aKOHYUTE NMPEAIOKEHUE.



Ecmu CYIIECTBYIOT ~ HEHYJIEBOH  BEKTOP p € R"uuucio B TaKue, 9TO
. 1 o2 2
X”:fx (p,x )>B>'x"€ X,(p,x ), rne X,uX,—¢ wmHokectBa B R, TOo MHOxectBa X UX,
HA3BIBAIOTCH ...

T[IpaBHIIBHBIH OTBET: CUIBHO OTIETHMBIMM.

3amanue 25

BcraBpTe npoInyieHHoe CiI0Bo.

uneprutockocts H 5 HaspiBaercs ... k MHOXeCTBY X C R" B Touke d € 0 X, eClii A JIEXKHUT
B H 5, a X —{B omHOM U3 monynpocTpancTs, mopoxaaeMbix H q.

IIpaBUIBHBIN OTBET: ONIOPHOM.

3ananue 26

N3BecTHO, 4TO B 11000 OTHOCUTEIHHO IPAHUYHON TOUKE d BBIMYKJIOro MHOXecTBa X C R
CYLIECTBYET ONOpPHAasi TMIEPIUIOCKOCTh, a TaKKe COOCTBEHHAsi OMOpHAas TMIEPINIOCKOCTb. MOXKHO
JU YTBEP)KIAATh TO K€ caMoe€ JUIsl IPOU3BOJIBHOM TI'DAaHWYHOM TOYKHM d BBIIIYKIOTO MHOXKECTBA
X cR™

[TpaBunbHEI oTBeT: Henb3s. B kaXka0# rpaHUYHOI TOUKE d BBITYKIIOTO MHOXKECTBa X C R”
CYILIECTBYET OIOpHAas T'MIIEPIUIOCKOCTb, HO HE 0053aTeNbHO CYLIECTBYET COOCTBEHHAsl OMOpHAas
TUIIEPIUIOCKOCTb.

3aganue 27

BcraBpTe npornyIieHHbIe CI0Ba.

[uneprutockocts H 3 HaswpiBaercs ... k MHOXecTBY X C R" B Touke a € 0 X, eClii A JIEXKHUT
B H, a X—( B 01HOM U3 NOIyNpoCTpaHCTB, nopoxaaemelx H 5, n |p,X/>p Tpu HEKOTOPOM
x e X.

[TpaBUIIbHBIN OTBET: COOCTBEHHON OMOPHOM.

3amanue 28

BcraBbTe npornyiieHHbIe CI0Ba.

Beinykisie MHOKecTBa X ¥ X, COOCTBEHHO OTIECIMMBI TOTa M TOJILKO TOT/a, KOT/Ia X ...
HE TIepPEeCeKat0TCsl.

[IpaBUIBHBIN OTBET: OTHOCUTENIbHbIE BHYTPEHHOCTH.

3aganue 29

3aKOHYUTE MPEAIOKEHHUE.

Ecnmu Touky X  BBINYKIOrOo MHOXecTBa X HeNb3sl TNPEACTaBUTh B BUJE
x:)\x1+(1—)\] x*,20ex',x* € X,x'#x*,0<)A<1, To Takas TOUKA HA3BIBAETCA ...

[IpaBuiIbHBIN OTBET: KpailHel (WK yTI0BOM, I SKCTPEMaIbHOMN).

3amanue 30

3aKOHYHTE MPE/JI0KEHHUE.

[Tycts X — 3aMKHYTOE BBINyKJI0€ MHOECTBO B R". Toraa X umeer xoTs Obl OHY KpailHIOO
touky (E(X)# &) B TOM ¥ TONBKO TOM ClTy4ae, ecli X He CONEPHKHT ...

[IpaBuiIbHBIN OTBET: MPSIMBIX.

Samanue 31
BcraBpTe npoIyIeHHOE CII0BO.
MmuoxectBo X'={p € R"V(p,x)>—1npuecexx € X| Ha3piBaeTca ... K JaHHOMY

MHOECTBY X C R".
IIpaBUIBHBIN OTBET: CONPSKEHHBIM.



3amanue 32
VKaxuTe, U3 KakuxX BEKTOPOB p € R" COCTOMT MHOXKECTBO X“, conpspkéHHOE K KOHYCY

X cR"
[pasusibHblii otBeT: X°={p € R"V( p,x )>0npuecexx € X|.

3ananue 33

VKaxuTe, U3 KAKUX BEKTOPOB p € R" COCTOMT MHOMKECTBO X', CONPSHKEHHOE K JIMHEHHOMY
HOANPOCTPaHCTBY X C R".

IIpaBunbHselil 0TBeT: X'={p € R"V{p,x/=0npuecexx € X}|.

3amanue 34

3anumuTe, Kak CBSI3aHBI MEXAY COOON KIIacChl BBIMYKJIBIX, CTPOTO BBIMYKJIBIX U CHIIBHO
BBINYKJIbIX (DYHKIIHH.

[TpaBunbHbIH oTBeT: Kitacc BRIMYKIIBIX (DYHKIHH HIMPE KJ1acca CTPOTO BBIMYKIBIX (DYHKITHIHA,
a KJIACC CTPOT0 BBIMYKJIBIX (PYHKIUI LIMpe Ki1acca CUIbHO BBITYKIIBIX (DYHKIUI.

3amanue 35

Ykaxure, sBAsSeTCS U (QYHKIUSA e XY BBINTYKJIOW, CTPOTO BBIMYKJIOM, CUIBHO BBIMYKJIOM
Ha R>.

[IpaBunpHbIl oTBeT: DYyHKIUSA e ¥ He sBusercs BLINYKIOH Ha R’, a 3HAUMT, OHA He
SIBJISIETCS] HU CTPOTO BBIMTYKJION, HU CUJIBHO BBIMYKJIOM.

3ananue 36

W3BecTHO, YTO BCSKas HEMpEpbIBHAS CHIIBHO BBINyKiIas GyHKOus [, 3agaHHas Ha
3aMKHYTOM BBIITYKJIOM MHOXKecTBe X, JocTHraeT Ha X CBOEro HaMMEHBIIETO 3HAUCHHs, IPUUYEM B
€AVMHCTBEHHON TOYKe. BEepHO 1M aHATOTMYHOE YTBEpXKIACHHUE I MPOU3BOJBHOM HENPEPBIBHON
CTPOTO BBIMYKJIOH QYHKIUHU?

[IpaBHUIBHBIN OTBET: HEBEPHO.

3amanue 37

3aKOHYHUTE MPEATIOKECHHUE.

BekTop h € R" 3a1aéT HanpapjeHHe yObIBaHUs (YyHKIMHU [ B Touke x° € R", €Cu IpH Bcex
J0CTATOYHO MajbIX @ >0 BBINOJIHAETCS HEPABEHCTBO ...

IpaBunbnsiii otset: f (X +a h)<f(x").

3aganue 38

3anumure peKyppeHTHYI0 (GOpMyIy sl BHIYUCIEHHsS 3HAUYEHMS x“*' Npu MUHMMU3ALUHU
byHKIMH [ TPaJUEHTHBIM METOIOM.

[IpaBUNBHBIN OTBET: xk+1:xk—akhk, rIe ak>0,hk:f6(xk),k= 0,1,2,...

3ananue 39

3aKOHUYUTE MPEAJIOKEHUE.

Ecnu B rpaiueHTHOM METO/Ie JUIMHA [1ara BHIOMPAETCs U3 YCIOBUS MUHUMHU3ALUU (QYyHKIUU
BJIOJIb HAIIPABIICHUs AHTUIPAJUEHTA, TO IOJIy4acM BapUaHT I'PAJUEHTHOIO METOJA, Ha3bIBAEMBIN
METOJIOM ...

IIpaBUIBHBIN OTBET: HAMCKOPEUILIETO CITyCKA.

3amanue 40
3anuiuTe peKyppeHTHYIO (OpMyIy Ui BBIYMCICHUS 3HAYCHUS X<t IpyU MUHUMU3ALUU
byukpy f KaccuyeckuMm Meto oM HeioToHa.



1 k..
=X —66

[IpaBuneHsIi 0TBET: X

3ananue 41

BcraBpTe npornyieHHbIe CI0Ba.

Bekropst h°,h',...,h" Ha3bIBAIOTCS ... OTHOCUTENBHO MATPHIBI A, €CIIM OHH OTJIMYHBI OT
nymsi | Ah', h')=0 npu Beex i# j,0<i, j<k.

IIpaBUIBHBIN OTBET: B3aUMHO CONPSKEHHBIMH.

3aganue 42

3aKOHYUTE NMPEATIOKEHHUE.

B Merone compspk€HHBIX HampaBlIEHHMM HyJIE€BOro IMOpsAKa B KayecTBE HAIPaBICHUN
MUHUMU3ALUU HYJIEBOTO IMKJIa BEIOUPAIOTCS HAPABICHHUS ...

[TpaBUIbHBIN OTBET: KOOPAUHATHBIX OCell (EAMHUYHBIX OPTOB).

3ananue 43
3anojaHUTe MPOITyCK.

15 \ 4/ \ . .
HyCTB f (X)ZEAX ,Xﬁ+xb,Xﬁ, rane A—ié CUMMETpHYCCKasl HCOTPULATECIAbHO OIIpeAcICHHAas

marpuiia pasmepa n X n. Eciau ¢yHkims f He JOCTUraeT CBOSr0 MHHUMAILHOTO 3HAUCHUS Ha R, TO
METO/I COTIPSKEHHBIX IPAUEHTOB MTO3BOJISIET YCTAHOBUTH 3TOT (PakT He OoJiee 4eM 3a ... I1aros.
ITpaBUIIBHBIN OTBET: N.

3ananue 44

3aKOHYHTE MPE/I0KEHNUE.

[TapameTpamMu MeTOJA BpAIEHHS CHCTEMbI KOOPIHHAT SIBISIOTCS KOI(D(OHUIMEHTH A U [,
YAOBJIETBOPSIIOIIHE YCIOBUSM ...

IpaBuibHEI otBET: A € (0,1), 1> 1.

3aganue 45
3aKOHYHUTE MPETIOKEHHUE.
k—{¥ nukn meTojga BpallleHUS CHUCTEMbl KOOPAMHAT 3aKaHUMBAETCS IMOCIE OYEPEeIHOTO

MCTIBITAHKS. B HanpaBiieHuu p'( k), €CIM OKa3anoch, 4To B XOJI€ UKIIA B KaXKIOM HATIPABIEHHH YiKe
MIPOBEICHO XOTs OBl pa3 TaKoe yAa4yHOE HCIIBITAaHKUE, CICAYIONIEe 32 KOTOPhIM 0Ka3ayoch ...
[IpaBuiIbHBIN OTBET: HEYIAUYHBIM.

3amanue 46

3aKOHUYUTE MPEAIOKEHUE.

[lpn pemeHnn 3agad  MHHUMH3AUUM  (QYHKIUHA CHMIUIEKCHBIM METOJIOM  33JafoT
KO3 PUIHEHT OTpaKeHust o, KOIDGHUIUCHT pacTsvkeHust B U KOIDOHUIUCHT CKATUSI Y, KOTOPHIC
YIIOBIICTBOPSIIOT YCIOBUSIM ...

IpaBmibHEL otBeT: >0, B>1,y € (0,1).

3amanue 47
3aKOHUYUTE MPEAIOKEHUE.
k — (s nTepanys CUMIUIEKCHOI'O METO/1a HAUWHAETCS C BBIIIOJIHEHUS ONEpaltH ...

[TpaBUIIbHBII OTBET: OTPaKEHUS.

3amanue 48
3aKOHUYUTE NMPEATIOKEHUE.

. k+1 k 6 k
Pacuétnble Qopmyisl x =my(x —a f (x")),k=0,1,2,..., tne =0, ucnonssyorca B
METOJIC ...



HpaBHJ’ILHHﬁ OTBCT: IPOCKIIUU I'PAAUCHTA.

3aganue 49
BcraBpTe npornyIieHHbIe CI0Ba.
Bekrop h € R" 3a1aéT ... OTHOCUTENLHO MHOXecTBa X B Touke x° € X, ecimu x'+ahe X

IIpH BCCX JOCTAaTOYHO MaJIbIX O >0.

HpaBHJ’ILHHﬁ OTBCT: BO3MOXXHOC HAIIpaBJICHHUC.

3ananue 50
3aKOHYMTE MPEJI0KEHHUE.
Ha k—¢ # uTepaiu CUMIUIEKCHOTO METOJa MUHUMH3AMU (QYHKIHMHU f 3a]aHbl BEpPIINHEI

Tekymero cummiekca x° k|, x" k|, ..., x" [k, yioBneTBopsontue ycnoBusm ...

[TpaBuIBHBII OTBET: f(xo(k])s f(xl(k))s...sf(x"[k)).

7.3. OneHo4Hble cpeacTBa JJsA NMPOMEKYTOYHOH ATTECTAIlMM IO WTOraM OCBOCHMA

AUCIHHUITINHBI

7.3.1. Bonpochbl K IPOMeKYTOUYHOI aTTeCTALMHU

Cemectp 3
Ne BonpocsI k 3a4eTy
n/n

1 KakoBa obmiast mocraHoBka 3aqaun ontuMu3anuu? Yto Takoe riiodanbHbIe U JIOKAThHBIS
peteHus ?

2 Kak ¢opmynupyercs 3agaua 6e3ycinoBHoi ontuMuzanun? KakoBsl HEOOXOAMMBIE U
JIOCTaTOYHBIE YCJIOBHUSI ONITUMAIBHOCTH?

3 Kak ¢opmynupyetcs 3a1aua ycinoBHo# ontumusanuu? Kakosa e€ reomerpudeckas
WHTEpIIpPeTalys B IBYMEPHOM ciiyyae?

4 Kak hopmynupyercst kimaccudeckas 3a7ada Ha yCIOBHBINA AKCTpeMyM? B uem cyTh
MeTOJla MHOKUTEJIeH Jlarpanxka?

5 Kaxk onpenensitorcs mMOHATHS BBITYKIOTO MHOYKECTBA M BBIMYKJIONW (DYHKITHH?

6 Kak ¢opmynupyetcs Boinykias 3aiaya ontumuzanuu? KakoBbl ee cBoiicTBa?

7 Kaxk dhopmynupyercs 3agad4a MaTeMaTHIe€CKOT0 MPOrpaMMHUPOBaHHUS?

8 Kak dhopmynupyercs 3a1a4ua BBITYKIOT0 IPOrpaMMHPOBAHHS?

9 Kaxk dhopmynupyercs 3aga4a JUHEHHOTO TPOrPaMMHUPOBAHUS ?

10 | Kak dopmynmpyercs 3a/1a4a KBaJpaTHIHOTO MTPOrPaMMHUPOBAHUS?

11 Kak ¢opmynupyercs 3aa4a AUCKPETHOM ONTUMH3AIIH?

12 | B uem cyTh aropuT™Ma MacCUBHOTO MOWCKA MUHUMYyMa YHUMOJIATbHON (YHKIIUH?

13 | Kak ocymiecTBisieTcsi IOMCK MUHUMYMa YHUMOJAIBHON ()YHKIIMH METOJIOM TUXOTOMHUH?

14 Kaxk onpenenstores uncina @udonayun? B yem cyts Mmetoga @ubonayum momcka
MUHUMYMa YHUMOJQJIbHON QyHKImH?

15 | B uem cyTh MeTO/1a 30JI0TOTO CEUEHHUS MTOMCKAa MUHIUMYMa YHUMOAATbHOU (PyHKIIHK?

16 | B uem cyTh MeTO 2 Tapa0oJI MOMCKAa MUHUMYMa YHUMOAAIbHON (QYHKIUHU?

17 | B uem cyTh MeTOa KyOUYECKOM UHTEPIIONSIIIMY MOMCKA MUHIMYMa YHUMOJAIBHOM
byHKIUN?

18 | B uem cyTh MeToa iepedopa 1moucka riiodaibHOro MUHUMYMa (YHKIUH,
YIOBJIETBOPSIONIEH yCIOBUIO Jlnmmmia?

19 | B uem cyTh MeTOa JIOMAHBIX MOUCKA TTI00aTHPHOTO MUHUMYMA (DYHKIIUH,
YIOBJIETBOPSIONIEH yCiaoBuUIO Jlummmia?




20 | Kak ompenensitoTcsi KOHYCHI M BBITYKJIbIEe KOHYChI? UTo Takoe aduHHBIE MHOKECTBA?

21 Kaxkue Bunpl KoMOMHALIMNA TOYEK 1 000I0UYEK MHOKECTB BaM U3BECTHBI?

22 | Kak onpenensitoTcst 3aMbIKaHUE U OTHOCUTEIbHAS BHYTPEHHOCTD BBIITYKJIOTO
MHOkecTBa?

23 | Kakue cBOMCTBAa HEOTPAHUYEHHBIX BBITYKIBIX MHOKECTB BaM U3BECTHBI?

24 Kaxk onpenensiercs mpoekiust Touku Ha MHOkecTBO? Kakue cBolicTBa mpoeKkuuii Bam
W3BECTHBI?

25 | Kak dhopMynupyrTcsi TeOpEeMbI OTASTUMOCTH ?

26 | Kak onpenenstorcsi KpaiHHE TOYKHM BBIITYKJIOTO MHOYKECTBA?

27 | Kak ocymiecTBiIsIeTCsi BOCCTAHOBJICHHUE BBIMYKJION0 KOMIAKTA M0 €ro KpaHUM TouKam?

28 | Kak onpenensitorcst conpsi>KEHHbIE MHOYKECTBA?

29 | Kak onpenensitoTcsi CTpOro ¥ CUIBHO BBINYKJIbIE (YHKIMU?

30 | Kakue BHYTpeHHHE OMEpaIii B KJIacce BHINYKIBIX QYHKIUN BaM M3BECTHBI?

31 | Kakossl auddepeHunanbHble KpUTEPUHU BBITYKIOCTH (DYHKIUI?

32 | KakoBo HEOOX0AMMOE YCIOBHE ONTUMAIBHOCTHU B 33/1a4€ MUHUMH3AIUN B TEPMHUHAX
HarnpaBJIeHUN?

33 | KakoBo auddepeHnuanbHoe yCIoBHEe ONTUMAILHOCTH B 33/1a4¢ MUHUMHU3AIUA Ha
BBIITYKJIOM MHOXECTBE?

34 | B uem cyTb rpagueHTHOrO MeToAa? YTo MOXKHO CKa3aTh O €ro CXOJUMOCTH B CiIydae
HEBBITTYKJIOH MUHUMU3HPYEMOU GyHKIIUN?

35 | YTo MOXHO CKa3aTh O CXOAUMOCTH IPaJUEHTHOIO METO/Ia B CJIy4ae CUJIbHO BBIITYKJIOM
MuHUMH3UpyeMoit pynkumu? KakoBa orieHKa CKOPOCTH CXOJUMOCTH B 3TOM ciydae?

36 B ueMm cyTh knaccudeckoro meroaa Hetorona? UTo MOXKHO CKa3aTh O CXOJAMMOCTH
Meroaa? Kak oneHuBaercst ckopocTh cxoauMoctu? B uem 3akntogaercs meton HeroTona
C PETYJIMPOBKOM Mmara?

37 | Kakue KBa3UHbIOTOHOBCKHE METO/Ibl BaM M3BECTHBI?

38 | Kak onpenensroTcs conpssk€HHbIE HanpaBiieHus1? KakoBbl ux cBoiicTBa?

39 | B yem cyTh MeTOIa CONPSKEHHBIX HAIMPABJICHUH HYJIEBOIO MOpsiKa?

40 | B yeM cyTh MeTO/1a CONPSKEHHBIX TPAJIUEHTOB?

41 | B yeM cyThb MeTO/ia BpallleHUs] CUCTEMbI KOOPAUHAT?

42 | B yeM 3aKI0uaeTCsl CUMILIEKCHBIN METO/ PEIICHHUs 33aui 0€3yCIOBHOW ONTHUMH3AINH?

43 B dyem cyTth MeTona poekimu rpagueHTa? KakoBbl yCI0BUS €r0 CXOAUMOCTH?

44 | B ueM cyTh MeTO/1a YCIOBHOTO rpaauenTa? KakoBbl yCclIOBUs €ro0 CXOAUMOCTH?

45 | B ueMm 3axmmrouaercs Metoa mtpadHbiX GyHKIM? KakoBbl yCIOBHS €r0 CXOIUMOCTH?
Kak hopmynupyercs yciaoBue p — & peryssipHOCTH 3a/1a4d MAaTeMaTHUYECKOTO
IpOrpaMMHUpPOBaHUA?

46 | Kakue OLeHKH CKOPOCTH CXOAMMOCTH MeTo/1a TpadHbIX GYHKIUI BaM U3BECTHBI?

47 | B ueM cyTh IpOCTEHIIIETO aIropuT™Ma MeTo1a mrpados?

48 | B ueM cyTh HEmpephIBHOIO aIropuT™Ma MeToja mrpados?

49 | B uem 3axmtouaetcs Metoa ['oMopu pelieHus 1eT0UUCICHHOMN 3a/1a4 JIMHEMHOTO
IIPOrpaMMHUpPOBaHUs?

50 | B yem 3akiio4aeTcst METOJI BETBEU M rpaHUI] PEILICHHUs LIETOYUCIICHHOMN 3a1auu

JIMHEMHOTO MPOTPaMMHUPOBAHHMS?

7.3.2. Kputepun u HOpMbI OLEHKH




dopma

NpoBeIeHHUsI
Cemectp . Kpurtepuu u HOpMbI OLleHKH
MPOMeKYTOYHOM
aTTecTaluu
3 3auer «3a4TEHO» 1)Onenka «3a4TeHo» 10
(TMCBMEHHO) pe3yibTaTam paboThl B CEMECTpe

(«aBTOMaTOM)) CTaBUTCS B
CJly4ae YCHEIIHOI'O BhIOJIHEHHS
MHAMBUYaJIIBHOTO JOMAIIHETO
3aJlaHUs U CJIaud KOJUIOKBUYMA,
€CJIM CTY/AEHT aKTHUBHO paboTai
Ha MPaKTUYECKUX 3aHATHUAX B
TEYEHUE CEMECTpa U
IPOIEMOHCTPUPOBAJ 3HAHUE
MaTepuaia 1o BCEM U3y4aeMbIM
paszenaM JUCLUIUINHBL.

2)B npouecce npoBeaeHus 3a4€Ta
OLIEHKA «3aYTEHO» CTaBUTCSA
CTYJIEHTY, yCIIELIHO
CIpPaBUBLIEMYCS C
MHAMBU1yaJIbHBIM JIOMAIlIHUM
3aJlaHUEM U CAABLIEMY
KOJUIOKBUYM, IIPH YCJIIOBUH, YTO
OH BEPHO peIlunI Bce
IIPEJIOKEHHBIE €My Ha 3a4€Te
3ajauu.

«HEC 3a4TCHO»

OIICHKa «HE 3a4TCHO» CTaBUTCA
CTYACHTY B ClIy4ac
HCBBIITOJTHCHUA yCJIOBI/Iﬁ ITYHKTOB

1)u 2).




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

Tun (yueOHUK, ydeOHOE

KoaudecTBO B

Ne nocodoue, yaeoHO- Ton HAYYHOI
ABTOpPBI, COCTABUTEJIH 3arnaBue (3aroJjioBoK)
n/n MeTOaHYEeCKoe Iocodue, H3TaAHUS oudamnorTeke /
MPAKTHUKYM, IP.) HaumenoBanune IbC

1 B. B. Jlecun, 1O. II. OCHOBBI METOAOB ONTUMH3AINU VYuebHoe mocodue 2016 OBbC «JlaHb»
JIncosenn

2 | A. B. Ilantenees, T. A. MeTopl ONTUMU3ALNH B IPUMEPAX U VY4eOHoe nocobue 2015 OBC «Jlanb»
JleToBa 3ajadax

8.2. lonosiHMTEILHAS JIUTEPATypPa
Tun (yueOHHK, yueOHOe KoanuectBo B
Ne nocoodoue, yueoHO- I'on HAY4YHOM
ABTOpBI, COCTABUTEJIH 3arsaBue (3aroJioBoK)
n/n MeTOAHYEeCKoe Iocooue, H3IaHus oudanoreke /
NMPAKTHKYM, JP.) HaumenoBanune IbC

3 B. B. Konbun CrenuaabHbIC METOJIBI ONITHMU3AIUT YuebHoe mocodue 2014 OBbC «JlaHb»

4 A. B. Atretkos, B. C. Metoasl onTUMHU3AINA VYyebHoe 1ocodue 2013 9BC
3apy6un, A. H. "ZNANIUM.COM"
KanataukoB

5 | E. A. Koueryposa Teopust 1 METOIBI OITUMH3AIAN YuebHoe mocodue 2013 3BC "IPRbooks"

6 H. H. Mactsesa, O. H. MeToasl onTUMHU3aluK: JIMHEHHBIC U YueOHoe mocodue 2011 OBC "IPRbooks"
CeMeHUXHHA HEJUHEHHBIC METO/IbI M MOJICIIH B

9KOHOMUKE
7 | A. B. Ilantenees, T. A. Metoapl ONTUMHU3ALNH: TIPAKTHYECKUHN Kypc | Y4ueOHOoe mocobue 2011 ObC "IPRbooks"

JleToBa




8.3. Ilepeuenr mpogeccHoOHAIBHBIX (a3 JaHHBIX

CHUCTEM

OBC «Jlaaby;
OBC "IPRbooks".

8.4. IlepeueHb NpOrpaMMHOro obecrnevyeHus

U MH(POPMANMOHHBIX CHPABOYHBIX

N HaumenoBanmue 110 PeKBHIHTEI A0TOBOPa

n/n (naTa, HOMep, CPOK JielicTBHUS)
1 Windows beccpouno
2 Office Standart beccpouno

8.5. Onucanne MarepHaJbHO-TEXHHYECKOI 0a3bl, HEOOXOAMMONM I OCYLIeCTBJICHHSA
o0pa30BaTe/IbLHOTO MpoLecca 1Mo JMCHUIIIMHE

/o

HaumeHnoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H
Ap. 00BEKTOB 1JIsl IPOBEICHUS
NPAKTHYECKUX U JIa0OPATOPHBIX 3aHATHH,
MOMEIEeHUM /151 CAMOCTOATEIbHOMN
padoThl o0yyaomuxcs (HoMep ayJUTOPUH)

IlepeyeHb OCHOBHOIO 000PYI0BAHMS

VYuebHas ayTuTOpUs IJIs1 TPOBEICHUS
abopaTOPHBIX paboT. YueOHas ay TUTOPHsI
U1 IPOBEJICHUSI 3aHATUI CEMUHAPHOTO THIIA.
VYyeOHast aytuTOopus AJisi KypcoOBOTO
MIPOEKTUPOBAHUS (BBITIOTHOCHHS KYPCOBBIX
pabor).

VYuebHas ayTUuTOpHUs IJIsl IPOBEICHUS
TPYNIOBBIX U WHIWBHIYaTbHBIX
KOHCYJIbTALIU .

VYdeOHast ay TUTOpHS IJIs1 TIPOBEICHHS
3aHATHH TEKYIIEro KOHTPOJIS U
npoMexyTouHoil arrectaruu (YJIK-305).

Muxkpokommnstorep (Raspberri Pi 3),
kommyTtarop (D-Link), cron yuennueckui,
CTOJI KOMIBIOTEPHBIH, MAPTHI
YUEHHUYECKHUE, CTYJIIbsI, JOCKA ayUTOpHAs
(MemoBast)

VYuebHas ayTuTOpUs J1s1 TPOBEICHHS
3aHATHN JIEKIIMOHHOIO THIIA. YuyeOHas
ayAUTOPHUSL 1JIsl IPOBEACHUS 3aHATHI
CEMUHAPCKOT0 TUTIA. Y4eOHast ayITuTOpUS ISt
KyPCOBOT'O IIPOEKTUPOBAHUS (BBIIIOJIHEHUS
KYPCOBBIX paboT). YueOHast ayAuTOpuUs st
HpOBeI[eHI/ISI prnHOBBIX 148 I/IHI[I/IBI/I,HyaJH:HBIX
KOHCYNbTaIMi. YueOHas ayaAuToOpus IJIst
IIPOBEACHUS 3aHATUN TEKYILEr0 KOHTPOJIA U
npomexxyTounou arrectaruu (YJIK-411).

Cronsl YUCHUYCCKUEC IBYXMCCTHBIC
(MOHOOJIOK), CTOJI TIPENO/1aBaTEeIIbCKUH,
JIOCKa ayAUTOpHas (MenoBasi)

YyeOHast ay TMTOPUS ISl IPOBEACHHUS
3aHATHN JIEKIIMOHHOIO THIIA. YuyeOHas
ayJIUTOPUS JIJISl IPOBEICHHUS 3aHITHIA
CEMHHAPCKOro TUMa. YueOHas ay IMTOpus AJst
KYPCOBOTO TIPOSKTUPOBAHUS (BBITOJIHEHUS
KYPCOBBIX paboT). YueOHas ayAuTOpus JIst
MIPOBEJICHUS TPYIIOBBIX U WHIUBUYATbHBIX
KOHCYJIbTallMil. Y4yeOHas ayuTopus AJis
MIPOBEJICHUS 3aHSATUI TEKYIIET0 KOHTPOJIS U

CToJIbl yYCHHUYECKUE JBYXMECTHBIC
(MOHOOJIOK), CTOJI TIPETNO/1aBaTEIIbCKUH,
CTYJI, IOCKa ayAUTOpHAast (MEJIOBast)




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, JJa00pPaTOPHil, MACTEPCKUX U
Ap. 00BEKTOB 1JIsl NPOBEICHUSI
NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHH,
MOMeEIeHUH JJI51 CAMOCTOATEIbHOMI
padoThl 00yYaImMxcs (HoMep ayaAuTOPUH)

IlepeyeHb OCHOBHOTO 000PY10BAHUSA

npomexxyrounou arrectamuu (YJIK-310).

VYyeOHast ayTuTOpUS AJIsl IPOBEACHUS
3aHATUHN JIEKIIMOHHOTO THUIA. Y4eOHas
ayJIUTOPHS JJIs IPOBEACHUS 3aHATUN
CEeMHMHAPCKOTO THIIA. Y4eOHast ayAUTOPHS IS
KYPCOBOTO MPOEKTUPOBAHUS (BBITOIHEHUS
KypCOBBIX paboT). YueOHast ay TuTOpHs JIIst
MIPOBEACHUS TPYNIOBBIX U UHAUBUIY AJTBHBIX
KOHCYJIbTAIMi. YueOHast ayAuTOpust IJist
MIPOBEACHUS 3aHATUI TEKYILErO KOHTPOJIS U
npoMexyTouHoil arrectaiuu (YJIK-413).

CToJTBI yUCHHUYECKHUE TBYXMECTHBIC
(MOHOOJIOK), CTOJI TIPEMNO0/1aBaTEIIbCKUH,
CTYyJI, IOCKa ayAuTOpHAas (MEJIOBas)

VYuebHas ayTuTOpHUs 1J1s IPOBEICHUS
3aHATUHN JIEKIIMOHHOTO THUIA. Y4ueOHas
ayJIMTOpHS AJIs NIPOBEACHUS 3aHATHH
CEeMHHAPCKOTO THIIA. Y4eOHast ayAUTOPHS IS
KypCOBOI'O IPOEKTUPOBAHUS (BBIOIHEHUS
KypCOBBIX pa0oT). YueOHas ayIuToOpus AJs
IIPOBEJEHUS TPYNIIOBBIX U MHINBHYAJIbHBIX
KOHCYJIbTAIMi. YueOHast ayAuTOpust IJIst
IIPOBEJEHUS 3aHATUI TEKYLIETO KOHTPOJISA U
npoMexyTounoi arrectamuu (YJIK-418).

Croubl ydeHHUYECKHe JBYXMECTHbBIE
(MOHOOJIOK), TOCKa ayIUTOpHAS 3-X
CEKIIMOHHAas (MeJIoBast), CTOJ
MIPETIOaBATeIILCKUMN, CTYIIbS, IPOCKTOP
Acer

Komnerorepnsiii knacc. [lomemenue ais
CaMOCTOATENIbHON paboThl. YueOHas
ayJIMTOpHS AJIs IPOBEACHUS 3aHATHI
CEMHHAPCKOIo TUMa. YueOHas ay IMTOpHUs JJs
KypCOBOI'O IPOEKTUPOBAHUS (BBIIOIHEHUS
KYPCOBBIX paboT). YueOHast ayAuTOpHUs st
IIPOBEJIEHUS TPYNIIOBBIX U MHINBUYAJIbHBIX
KOHCYJIbTallMil. Y4yeOHas ayutopus s
IIPOBEJIEHUS 3aHATUI TEKYLIETO KOHTPOJISA U
npoMexyTouHoil arrectaruu (I-401).

Crouibl ydeHUUECKHUE, CTYIIbs
yueHnudeckue, I1K ¢ BbIxoiom B ceThb
Hurepuer
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