MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.B.J1B.02.01

(UHOeKc OUCYunIuHbl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

MeToabl OITUMH3AINHA

(HaumeHo8aHUe OUCYUNIUHBL)

10 HAIPABJICHUIO IOTOTOBKH
01.04.02 Ilpuknannas MmaremMaTuka U HHPOpPMaTHKa

HaIpaBJIEHHOCTH (TIPOdUIIB)
MareMaTHueCcKoe MOJICIIUPOBAHUE

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mras Tpynoemkocts: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 3

dopma KOHTPOJIsA 3auer Hroro
Bun 3ansiTuit
Jlexumnm 18 18
JlaGopaTopHble
[TpakTHueckue 34 34
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P
IIpomexxyTouHas arrectaus 0,25 0,25
KonraktHas paboTa 52,25 52,25
CamocTosTenpHas pabora 91,75 91,75
KonTpoJib
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
Houent kadenpsr «[IpukinagHas MaTematuka U MHGopMaTHKa», K. ¢.-m. H., Jlenong O.B.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

(OozdicHoCcmb, y4eHoe 36anue, cmenenb, Pamunus 7.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OondicHocmb, yueHoe 36anue, cmenets, Pamuaus 1.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HaIMpaBJICHUS TTOATOTOBKU
01.04.02 IlpuknanHas MareMaTuka U HHPOpPMaTHKa

(KOO U HAUMEHOBAHUE HANPABTIEHUs. NOO20MOSKU, cheyuarbHocmu 8 coomeemcmesuu ¢ @PIOC BI10)

Cpok eiicTBHS MPOrpaMMBbl TUCHHUILIMHBI 10 «31» aBrycra 2022 r.

YTBEPXIEHO

Ha 3acenanuu kadenps! «IIpuknagnas MaTeMaTuka 1 HHGOPMATUKA

(mpotokon 3acemanust Ne 1 ot «09» centsiops 2019r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCBOCHUS TUCIMITIMHBI — (POPMUPOBAHUE Y CTYJCHTOB MPEICTABICHUI 00 OCHOBHBIX
METOAAaX ONTUMU3ALMH.

2. Mecro nucuuminabl B cTpykrype OIIOII BO

HI/ICHI/IHHI/IHBI U IIpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTC}I JaHHass AJUCHUIIIIMHA:

HenpepriBable
MOJIETITMPOBaHUS.

MAaTEMAaTHYCCKHUEC

MOJICIIH,

N36pannbie

BOITPOCHI MaATeMaTHu4ICCKOIro

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUIUIMHBI HEOOXOIMMO Kak
npenuectsytoinee: Hayuno-uccnenonarensckas padota, [IpeauninoMHas npakTHkKa.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMMEeTEeHIUH
(Ko ¥ HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

I[InanupyemMble pe3yJbTaThl
o0yueHust

VYK-6 Cnocoben
OTIpEeNeNATh U
peann3oBbIBaTh
PUOPUTETHI COOCTBEHHOI
JeATEIILHOCTH U CIOCOOBI
€€ COBEpIICHCTBOBAHUS Ha
OCHOBE CaMOOIICHKU

NVYK-6.1 3naer
XapaKTePUCTUKU U
MEXaHHU3MBbI MTPOIIECCOB
CaMOPAa3BUTHUS U CAMO
peanu3anum JHIHOCTH,
MIPUOPUTETHI
poeCCHOHAIBHOTO POCTa
H CIIOCOOBI
COBEpIIIEHCTBOBAHUS
COOCTBEHHOI
JIeATEIIbHOCTH,
WHCTPYMEHTBI
HEMPEPHIBHOTO
o0pa30BaHMsl C yUETOM
HAKOIIJICHHOT'O OITBITa
npodeccnoHanbHOM
JIEATEIbHOCTH U JUHAMHYHO
W3MEHSIOIIHNX CSI
TpeOOBaHU pbIHKA Tpy/ia
NYK-6.2 Ymeer
peann30BbIBATh
JIMYHOCTHBIE CIIOCOOHOCTH,
TBOPYECKHUH MOTEHIINAI B
Pa3TUYHBIX BUJAX
JIEATENILHOCTH U
COIIUATILHBIX OOIIHOCTSIX,
OIICHUBATh CBOM PECYPCHI U
WX Mpeaensl (JIMYHOCTHEHIE,
CUTYaTUBHBIC, BPEMCHHBIC),
ONTUMAJIFHO UX UCIIONIB3YET
JUTSL YCTIETITHOTO
BBITIOJTHEHUS TIOPYYEHHOTO

3HaTh: OCHOBHBIE IOHATHUS U METObI
0€e3yCcI0BHON U YCIOBHOMN
ONITHMU3AINH

YMeTh: NpUMEHATh Ha IPAKTUKE
METO/IbI O€3YCIIOBHOM U YCTIOBHOU
ONTUMU3ALNHN

Bnagers: HaBbIKaMu UCIIOJIHL30BaHUS
MaTEMaTUYCCKOT O aIlmnapara 1npu
pCHICHUN ONITUMHU3AIIMOHHBIX 3a1a4




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemble pe3ybTaThl
o0y4eHust

3aJJaHHs, ONIPEIEIISATh
PUOPHUTETHI
poheCCHOHATLHOTO POCTa
U CIIOCOOBI
COBEPIIICHCTBOBAHMSI
COOCTBEHHOM JEATEIbHOCTH
Ha OCHOBE CAMOOIICHKH 110
BBIOpAaHHBIM KPUTEPUSIM,
BBICTPaMBAaTh THOKYIO
poheCCHOHATIEHYIO
TPAEKTOPHIO, HCIIOIB3YS
UHCTPYMEHTBI
HETPEPHIBHOTO
o0Opa30BaHMsl C yUETOM
HAKOIUICHHOTO OIbITa
npodeccnoHaTBEHOM
JESITeJIbHOCTH U IMHAMHYHO
W3MCHSIFOIIUX CSI
TpeOOBaHUH PhIHKA TPyia
NYK-6.3 Braneer
METOJaMH ¥ PHEMaMu
CaMOpa3BUTHUS
caMmopean3aiuy B
npo¢eCCUOHAIBHON U
Ipyrux cdepax
JeATSIILHOCTH

I1K-1 Criocoben [1K-1.1 3HaeT OCHOBHEIE 3HaTh: OCHOBHBIE TPUHIUIIBI
pa3pabaTbIBaTh U MTOJIXOJTBI K TIOCTPOCHUIO MaTEeMaTHIeCKOTO MOJICITUPOBAHUS

AHAJIN3UPOBATH HCTIPCPBIBHBIX U YMeTh: MNPUMCHATDH HA MPAKTUKE
KOHICIITYAJIbHBIC U AUCKPETHBIX METOJAbI MATEMATHYCCKOT'O
TCOPCTUUCCKHUEC MOICIIN MaTeMaTHYECKUX MOJIeeH B MOACIINPOBAHU S

peliaeMbIX HayqHBIX Pa3IUYHBIX 00JIACTAX BraneTts: HaBbIKaMU TOCTPOCHUS U
npo0iieM u 3a7a4 3HAHUU HCCIIETOBAaHUSI MaTEeMaTHYECKUX
[TIK-1.2 Ymeet ctpouts u Mojenei

aHAJIN3UPOBATH
MaTeMaTH4eCKHUe MOJICITH
Pa3IMYHBIX SABJICHUU U
IIPOLECCOB U BBINIOJIHATE HA
HX OCHOBE Hay4HbIE
HUCCICA0BAaHMA B pa3JIMUHBIX
00J1acTAX JACSITCIBHOCTH

I1K-2 Criocoben UIIK-2.1 3HaeT OCHOBHEIE 3HaTh: OCHOBHBIE IPUHIUIIBI
MIPOBOJIUTH HAYYHBIC MTOJXOBI K TIOCTPOCHHIO MaTeMaTHYeCKOTO MOJICTUPOBAHUS
MCCJIEIOBAHMS U TIOJIy4aTh | HEMPEPBIBHBIX U

HOBBIC HAYIHBIC U JTUCKPETHBIX

MPUKJIAHBIE PE3YNbTaThl | MAaTEMAaTUYECKUX MOJIENIEH B




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemble pe3ybTaThl
o0y4eHust

CaMOCTOSTENIFHO U B
COCTaBe HAYYHOTO
KOJUIEKTUBA

Pa3IUYHbBIX 00JACTIX
3HAHUU

HIIK-2.2 YMeer cTpouTh U
aHAJIN3UPOBATH
MaTeMaTUYECKHE MOJIEIN
pa3IMYHBIX SABICHUN U
MIPOLIECCOB U BBINOIHATH Ha
HX OCHOBE Hay4HbIE
HCCIEA0BaHUs B Pa3IUYHbIX
00JacTax AeSITeNbHOCTH

VYMeTs: IMPUMCHATH Ha IIPAKTHUKE
METOAbI MATEMATHYCCKOI'O
MOACIIUPOBaAHUA

BHaI[CTBZ HaBBIKaAMH HOCTpOGHI/ISI nu
HCCJIEIOBAHUS MAaTEMAaTHUECKUX
MoJeIen




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HauMenoBanue TeM 3aHATHH Oo0nemMm,
yueOHO . CemecTtp Bbaanbl | UHTepakTuB, 4.| (HAHMMEHOBaHUE
(paznen) (yueoHoii padoThI) .
padoThI OLICHOYHOI'0
cpeacrsa)
Monyns 1. JIex 3amaun yCIOBHOM U 0€3yCIIOBHOM 3 2 - - NunuBunyansHoe
IlocTranoBka OITHUMU3AIUH. TOMaIIIHEee 3aJaHue,
3aJ1a49u Knaccudukanmst onTuMHU3aIimOHHBIX KOJUIOKBUYM, 3a4€T
OIITUMH3ALHU. 3a;ad.
MeTo1b! IIp Pemnrenune onTuMu3aliiOHHBIX 3aa4 4 - -
MHUHUMHA3ALUN TOYHBIMHU aHAJUTUYECKUMH U
(byHKIMI 0qHON reOMETPUYECKUM METOIAMM.
[EPEMEHHOM. Jlek YuciaeHnble METONEI MUHUMH3 AN 2
(byHKIMI OJTHON epeMEHHOM.
IIp YucneHHbIe METOILI MUHUMH3AIIMH 6
GyHKIMI OHON NEePEMEHHOI.
CP W3ydeHne NeKIMOHHOI0 MaTepuana u 20 - -
yueOHOI TUTepaTyphl, BHITIOTHEHHE
VHIUBUYAJIbHOTO JOMAIIHETO 3a/IaHMs,
MOATOTOBKA K KOJJIOKBUYMY.
Monyns 2. Jlek DJIEMEHTHI BBITYKJIOrO aHAJIK3a. 3 2 - - NunuBunyansHoOe
MeTonbl JoMaIIHee 3ajJaHue,
i — IIp BrinykJiible MHOKECTBA U BBIITYKJIbIE 2 - - KOITOKRHYM, 325€T
by s byHKIINH. _
HECKONMBKIX Jlex I'panuenTtHbIt MeToa. Meton HeroToHa 1 2 - -
TepeMEHHBIX €ro MoJIM(UKAIIHH.
IIp Penienne onTUMHU3alMOHHBIX 3a1a4 2 - -
TPaguE€HTHBIM METOIOM.
ITp Penrenne onTUMHU3aMOHHEIX 3a1a4 2 - -
MmeTogoM HrioToHa U
KBa3HHBIOTOHOBCKHMMH METOJAMHU.
Jlex Merozas! cONpsKEHHBIX HAIIPABICHUH. 2 - -




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
(pasnen) yueOHoit (yuedHoii padoTbi) Cemectp . Bbanabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
padoThI OLICHOYHOI'0
cpeacrsa)
I1p Pemienne onTMMU3alMOHHBIX 3a/1a4 4 - -
METOJJaMH CONPSKEHHBIX HAaIIPaBJIECHUM.
Jlex OBpHUCTUYECKHE METO/bI HYJIEBOT'O 2 - -
NOpsJIKA.
Ilp Penienne onTMMU3alMOHHBIX 3a/1a4 4 - -
IBPUCTUYECKUMU METOJaMH HYJIEBOI'O
HOpsIZIKA.
Jlex MeTobl IPOEKLUHU IpaJUeHTa U 2 - -
YCJIOBHOT'O I'PaJIMEHTA.
ITp Pemenne onTMMU3aMOHHBIX 3a1a4 4 - -
METOJJaMH MPOEKILUU TPaJUEHTa U
YCIIOBHOT'O I'PAIUEHTA.
Jlex Merton mrpadHbIX GyHKIHH. 2 - -
ITp Pemenne onTMMU3aMOHHBIX 3a1a4 2 - -
METOJIOM ITpadHBIX QYHKINH.
Jlex MerToibl peneHus HeJTOYNCICHHBIX 3a1a4 2 - -
JMHENHOr0 NPOrpaMMHUPOBaHUS.
IIp Pemenue nenouncieHHbIX 3a1a4 4 - -
JMHEHHOro MPOrpaMMUPOBaHUs METOJaMHU
I'omopu u BeTBEM U IpaHMLl.
CP W3ydyeHne neKIMOHHOIO MaTepuana u 71,75 - -
yueOHOI JTUTepaTyphbl, BBIIOIHEHHE
VHAWBHUYAJILHOTO JIOMAIIIHETO 3a/1aHus,
MOJIFOTOBKA K KOJUIOKBUYMY.
ITA 3 0,25 - -
Hroro; 144 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

TexHoMOTHS TPAAUITMOHHOTO O0yUEHHUS: JIEKITUH 1-9, mpakTudeckue 3ansaTus 1-17.

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO IH CHHIJIMHBI

JJIs  yCIemTHOr0  OCBOCHHUS JWCHUIUIMHBI HEOOXOIMMBI  IIOCCIICHHWE CTYACHTaMHU
JCKIIMOHHBIX W TPAKTHUYECKUX 3aHATHH, CaMOCTOSTENbHAas paboTa CTYACHTOB C JIEKIIMOHHBIM
MaTepUajIOM U y4eOHOM JIMTepaTypoi, BBIMOTHEHHE HHANBUIYAIBHOTO JOMAIITHETO 3a/IaHUs U BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX padoT.

W3ydeHne TUCHUIUIMHBI TPeOyeT CHUCTEMAaTHYECKOrOo M IOCJIEIOBATEIbHOTO HAKOTUICHUS
3HAHMA, CJIEIOBATEILHO, TPOITYCKH OTACIBHBIX TEM HE MO3BOJISIFOT ITyOOKO OCBOUTH MIPEIMET.

B xo/1e IeKIIMOHHBIX 3aHATHH MOJIE3HO 3ajaBaTh MPEIOIABATEIII0 YTOYHSIIONIUE BOIIPOCHI C
[ENBI0 YICHEHUSI TCOPSTHUECKUX MTOJOXKCHHM, Pa3pelieHUs] CIIOPHBIX CUTYAIIHA.

CTyIeHT MOXKET JOMOJIHHTh CIHCOK IPEJJIOKECHHOW JIUTEPaTyphl COBPEMEHHBIMHU
WUCTOYHUKAMHU, HE MPEACTABICHHBIMU B CIHCKE, W B JAIBHEUIIEM HCIIOIH30BaTh COOCTBCHHBIE
MOJATOTOBJICHHBIE ~ y4eOHbIC  MaTepHalibl TNPU  HAIUCAaHWM  KYPCOBBIX M BBITYCKHBIX
KB (PUKAIIMOHHBIX Pa0OT.

CryneHram ciieayer

. MIPU TIOJATOTOBKE K MPAKTHYECKUM 3aHSATHUSM 005S3aTE€IbHO UCIIOJIB30BAaTh HE TOJIBKO
JIEKIIUH, YIeOHYIO IUTEPATYPY, HO U IPYT'He UCTOUYHUKH;
. B HayaJie 3aHATUN 3aJaBaTh IMPENOJABATENII0 BOMPOCHI 110 MATEpHaLy, BbI3BABLIEMY

3aTPyIHEHHUs B €ro INOHMMAaHMM W HCIHOJb30BAHUHU IPU PELICHUU 3aJad, NPEJIOKEHHBIX IS
CaMOCTOSITENILHOTO PELICHMUS;

. Ha 3aHATUAX JIOBOJUTH KaXAyl0 3aJady JO OKOHYaTEeJIbHOTO  OTBETa,
JIEMOHCTPUPOBATh IMOHUMAaHHUE IPOBEJIEHHBIX PacdyeTOB (pacCyXAECHMI), B ciay4yae 3aTpyAHEHUN
oOpamiarbes K IpenoiaBaTelto.

Jlnist TOro 94ToOB MPAKTUYECKHUE 3aHATHS MPUHOCHIN MAaKCUMAIIBHYIO IOJIB3Y, HEOOXO0ANMO
IOMHUTb, YTO PELICHHE 3a7a4 IPOBOJUTCA [0 pACCMOTPEHHOMY Ha JIEKLIUAX MaTepuaity U CBSI3aHo,
KaK TpaBWIIO, C JETaJbHBIM pPa300pOM OTAENBHBIX BOIPOCOB JEKIMOHHOTO Kypca. Cremyer
NOJYEPKHYTh, YTO TOJIBKO IIOCJIE YCBOEHUS JIEKLIMOHHOIO MaTepuaya C OIpPEAEICHHOW TOYKH
3peHus (a UMEHHO C TOM, ¢ KOTOPOW OH M3JIaraeTcs Ha JIEKIHAX) OH OYJeT 3aKperIiThCs CTYJEHTOM
Ha MPAKTUYECKHX 3aHATUSAX Kak B pe3yibTare OOCYKACHUS M aHajIu3a JEKIMOHHOIO MaTepuana,
Tak U B Ipouecce pemieHus 3anad. [Ipum 3TUX yCIOBHSX CTYAEHT HE TOJBKO XOPOLIO YCBOUT
MaTepuan, HO M HAy4YUTCs NPUMEHATh €ro Ha MPAKTHKE, a TAKKE IOJYyYUT IOIOJHUTEIbHBIN
CTUMYJI (UTO OYE€HB BAXKHO) JUIsl aKTUBHOU MTPOPAOOTKH JICKIIMOHHOTO MaTepHara.

IIpu camMOCTOATENPHOM pELIEHWH 33/a4 HYKHO OOOCHOBBIBATh KaKIbI 3Tall peleHus,
UCXOJS U3 TEOPETUUYECKUX IMOJIOKEHUH Kypca. Eciy CTyneHT BUAWT HECKOJIBKO MyTed peleHus
npobaeMbl (3aauu), TO HYXKHO CpPaBHUTh MX W BBIOpaTh caMmblii panuoHanbHbld. Ilone3no o
Hayaja BBIYMCIEHUN (paccyXJeHUH, NpeoOpa3oBaHUI) COCTaBUTh KpATKUW IUIaH PpELICHUS
npobnemsl (3anaun). Pemenue 3amau cienyer uznaraTh HOAPOOHO, BBIUMCIEHUS (pacCyKISHHUS,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM mnopsiake. PemieHue npu HEOOXOIMMOCTH HYKHO
COIPOBOXKAATh KOMMEHTapHIIMH, CXEMaMH, YEPTEKAMHU U PUCYHKAMHU.

[Tone3no (ecnu 3TO BO3MOXKHO) pellaTh 3ajjadyy HECKOJBKMMH CIOCOOAaMHU M CPaBHUBATH
NIOJIyUEHHBIE pe3yibTaThl. PenieHwe 3agad  oONpeAenéHHOro THMA HYXHO NPOAODKATH 10
MpUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.

[TonroToBka K 3aueTy CIIOCOOCTBYET 3aKpEIUICHUIO, YIIyOJIEHHI0 M CHUCTeMaTU3alluH
3HAaHUH, TMOJy4aeMblX B Ipoluecce oOyueHus. [O0TOBACH K 3aueTy, CTYIEHT JHUKBUIUPYET
UMeroIuecs: MpoOensl B 3HAHMSAX, YIOpAJOYMBaeT CBoM 3HaHMsA. Ha 3auere CTyaeHT
JEMOHCTPHUPYET KaK TEOpeTHYeCKHe 3HaHMs, MPUOOPETEHHbIE B Ipoliecce OO0y4YeHHs MO JaHHOH
y4eOHOH TUCIMITIMHE, TaK U HABBIKU MX MPAKTUYECKOTO UCIIOIb30BAHUS MPU PEIICHUH 3a/1a4.

HeoOxonuMo opueHTHpOBaTh CTYJE€HTOB Ha CUCTEMATUYECKYIO MOATOTOBKY K 3aHSTHUSIM B
TE€YEHHE CEMECTPA, MOCKOJIBKY ATO MO3BOJIMUT OCBOUTH OCHOBBI M3y4aeMOM AUCLMILIMHBL, & BPEMS
CECCHH MOKHO OYAET HUCIOJIb30BaTh I CUCTEMATH3AIMH YK€ UMEIOIUXCS 3HAaHUH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBaHue
P (WJIK ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 YK-6 Bonpocut k 3auemy Nel-50

Bonpocul k konnokeuymy Nel-40
Hnousuoyanvroe domauinee 3a0anue

3 IK-1 Bonpocul k 3auemy Nel-50
Bonpocut k konnoxeuymy Nel-40
Hnousuoyanvnoe domawnee 3aoanue

3 [1K-2 Bonpocut k 3auemy Nel-50
Bonpocul k konnokeuymy Nel-40
Hnousuoyanvnoe domawnee 3aoanue

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUualibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. NuauBHaAyaJdbHOE JOMAIIHEE 3aJJaHHUE 10 KYpCY «MeToabl ONTHMH3AIMH
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)
BapuanTt 1
3amanue 1. Pemuth rpadudecku.
F =2x, — X, —> min
X, +X, 24

- X, +2X, <2

X, +2X, <10
X, 20,x, =20
3ananue 2. Vcnonb3ys rpaguueckuii MeTo 1, HAlTH 17100anbHbIE SKCTPEMYMBI (DYHKLIUN
L =2x; + 3%
MIPU OIPaHUYEHUSAX

2 2
X, +X;, <16

X122 0.
3ananue 3. Jlana 3amada ¢ HeIMHEMHON 1eneBoM (yHKUMEH W JMHEWHON CUCTEMOM
orpanndeHuil. cnomnp3ys rzpaqmqecmﬁ METOJ, HAlTH ro0abHbIE SKCTPEMYMBI (D YHKIIUU
— 2
L =(x1-5)" + (x2-4)
IIPU OTPAHUYEHUSX

5X, —4x, <-20,
3X, +2X, <30,
X, 2 0.

3amanue 4. [lana 3a7a4a ¢ HeNMMHEHHONW (QYHKIIMEH W HEJIMHEWHOW CUCTEMOM OrpaHUYEHUHN.
Hcnone3ys rpadudeckuii METO, HAaUTH II100aIbHBIE SKCTPEMYMBI ()YHKITHH

L=(xg + 1)% + (X2 -1)

MIPU OTPAaHUYECHUSIX

X, X, < 4,

X1 <6,




X2 <5,

X12 = 0.

3ananue 5. JlaHa 3aa4ya HEIMHEMHOTO IPOrPaMMUPOBaHUS

L = X1X

[IpU OTPAaHUYCHUU

X1+ X =1.

Haiitu ycioBHbBIE SKCTPEMYMBI € UCTIOIB30BAHUEM METO/1a MHOXKUTENeH Jlarpanka.
3aganue 6. YCTaHOBUTD, SBJISIIOTCS JIM BBITYKJIBIM MHOXeCTBO U.

U:{(Xl, X2)|2X1 + X5 §2,2X1_X22_2, X, ZO}

3amganue 7. Yoenuthes B BoiykiocTu GyHkimu f(X) Bo Bcem mpoctpancTie Ry,

X2 X2
f(Xl, Xz):4 T+ 72 22X X4 6% - X2 22,

3amanue 8. Yka3arh HEIyCTOE OTKphITOe MHOXKeCTBO U, Ha koTopoMm ¢yHKius f(X) sBistiercst

BBIITYKJIOM.

2
Xl

fix)= X2 |
3ananue 9. Pemuts 3a1a4y MUHUMHU3ALUU METOZOM COTPSIKEHHBIX TPAIUEHTOB.
f(x) = xZ +xZ —10x, —15x, — min.

3amanue 10. [IpoBectu 5 ureparuii MeToAa BpalIeHUs] CUCTEMbl KOOPAMHAT JJisi pEIICHUs
3a1a4n

f(X) = (% —2)%+ (X, =1 + (X, + X, —5)> = min.

_ _ay0 _ (o
g A=12.4=3X" =(21).
3ananue 11. Mcnonb3ys mpocTeimii anroput™ MeToa mtpados, pemuTh 3a1aqy
2 2 -
f(x)=x%"+x%," = min,
X, +1<0,
BbIOpaB B KauecTBe PyHKIMH MTpada KBaIpaTUUHYIO (YHKIIHIO.
3ananue 12. PemnTs 3aady LETOYMCIEHHOTO JINHEHHOTO IPOrPaMMHUPOBaHUS
F =3x, +2X, — max
X, + X, <13
X, —X, <6
-3%X, +X%, <9
X, 20,%, 20, X, X, € Z.
3amanue 13. Peanu3oBare 5 mIaroB anropuTMa METOJA HAMCKOPEHIIEro CIycKa s

z2=3x" —5xy +4y°

—7X+5y. .
HaXOXICHUA MI/IHI/IMYMa (1)}1HKI_II/II/I y B Ka4eCTBC HAYAJIbHOM TOYKH

B35Th TOUKY (2; 0,5).

Bapmuanr 2
3amanue 1. Pemuts rpadpuuecku
F =x, + X, = max

X, —4x,-4<0
3X, —X, 20
X, +X,—4>0



X, =20,x,=20
3amanue 2. Mcnonb3ys rpaduyecKkuii METO, HANTH TJI00aIbHBIE DKCTPEMYMBI () YHKITHH
L=x+2X
IIPU OIPaHUYCHUAX
2 2
X, +X; <36

X122> 0.

3amanue 3. Jlana 3amaya C HEJIMHEHHON IeleBOM (YHKIMEW W JUHEHHON cucTeMOM
orpannyenuil. Mcnosb3ys rzpaqmqecxnﬁ METOJ, HATH TTI00aJIbHBIE SKCTPEMYMBI () yHKIIUU

L = (X -6) + (X2 -2)

MIpH OTPAaHUICHUIX
2X, +9X, < 20,
2X, + X, <10,

X,, 2 0.

3ananue 4. Jlana 3agada ¢ HeMMHEWHON QyHKIMEH U HEIMHEHHOW CUCTEeMON OrpaHUYEeHHN.
Hcnonb3ys rpadudecKuii METO1, HAUTH II100aIbHBIC SKCTPEMYMBI ()YHKITHH

L = (X -2)* + (X2 + 1)

MIPU OTPAaHUYCHHSIX

X; X, £5 |

X1 <95,

X2 < 6,

X1,2 >0.

3ananue 5. Jlana 3aj1aya HEIMHEHHOTO MPOTrPAMMUPOBAHUS

L =4 x1x,

MIpU OTPaHUYECHUHN

2X1 + 33X = 4,

Haiitu ycioBHBIE SKCTPEMYMBI € UCTIOIB30BAHMEM METO/1a MHOKHUTENeH Jlarpanika.

3aganue 6. YCTaHOBUTB, SIBISIOTCS JIU BBITYKJIBIM MHOkeCTBO U.

U:{(Xl, X2)| X1 X351, % >0}.

3amganue 7. Yoenuthes B BeiykiIocTu GyHKImu f(X) Bo Bcem mpocTtpaHcTBe Ry,

f(%a, Xa) = 1+ X2 + X2 _

3ananue 8. Yka3arh HElycToe OTKphITOe MHOKecTBO U, Ha koTopoM byHkuus f(X) sBisercs
BBIITYKJIOM.

f(x) = sin( X1+ *%2).
3a,Z[aHI/IC 9. Pemuts 3aa1y MUHUMU3AIUNU METOAOM COHpH)KéHHBIX Ir'paiuUCHTOB.
L u2 Y2 -
f(X)=x +x, —20x, —30x, —> min.
3a,Z[aHI/IC 10. HpOBGCTI/I 5 I/ITepaLlI/Iﬁ MCTOHa BpalllCHUA CUCTEMbI KOOpAUHAT IJIA PCHICHUSA
3a1a4u
f(X) = (X, —4)° + (X, —2)* + (X, + X, —=5)° — min.

Bagrs A=12.1=3x" = (42).

3ananue 11. Mcnonb3ys npocTelnii anroput™ MeToa mtpados, pemnTh 3a1ady



f(xX)=x, +x, - min,

2
X, =X, <0,%x 20,
BBIOpaB B KauecTBe (QyHKIMU mTpada JorapupMudeckyro GyHKIIHO.

3ananue 12. PemnTs 3aa4y LETOUYMCIEHHOTO JINHEHHOTO IPOrpaMMHUPOBAHUS
F =5x, + 7X, — min

—3x, +14x, <78
5%, —6X, <26
X, +4X, 225
X, 20,%, 20, X, X, € Z.
3ananue 13. Peann3oBarh S5 II1aroB ajaroputMa METO/JAa HAMCKOpEHIIEro cmycka uis

.=

2 2
—X“[2+5X+xy -y~ y
HaXO0XKXICHUA MaKCUMyMa (bYHKI_[I/II/I B kadecTBe HaYaILHOM TOYKU B3ATH

TOUKY (8; 4).

Bapuanr 3
3amanue 1. Pemuts rpaduyecku
F = x, +6Xx, — min
X, +2X, 212
2%, + X, 212
X, 22,X, 23
3ananue 2. Mcnonb3ys rpaduueckuii METO, HAMTH TII00aTbHbIE IKCTPEMYMBI (DYHKIIUU
L =-X; -2X%,
MIPU OIPAaHUYCHUAX
X2 +x5 <25

X122> 0.

3amanue 3. [lana 3ajmada ¢ HeMUMHEWHOM wLeneBoll (yHKUMEH M JUHEHHOW cucTeMoil
orpannyeHuil. cnonb3ys r})aqmqea(nﬁ METO/I, HAUTH II100aIbHbIE SKCTPEMYMBI (PYHKIIMH
- 2
L=(X -1+ (x2-1)

MIpH OTPaHUICHUIX
5x, —4x, <-20,
3x, + 2%, <30,
X,, 2 0.

3ananue 4. Jlana 3aa4ya ¢ HeNMMHEHHON (QyHKIMENH U HETMHEWHOW CHUCTEMON OrpaHUYeHUH.
Hcnone3ys rpadudeckuii METOA, HaWTH I100aJIbHbIE SKCTPEMYMbI (PYHKIIMH
L = (xy +1)? + (X -2)°

MIpH OTPaHUIECHUIX
X, X, <6

X1 <4,

X2 <5,

X122 0.

3ananue 5. JlaHa 3aa4a HEIMHEWMHOTO IPOrPaMMUPOBaHUS
L = XX

IIpu OTpaHNYCHUN

33Xy + X = 2.



Haiitu ycioBHBIE S5KCTpEMYMBI C HCIIOIB30BAHUEM METOIa MHOXKUTENEH Jlarpanika.
3aganue 6. YCTaHOBUTb, SBJISIIOTCS JIM BBITYKJIBIM MHOXeCTBO U.

U= (0%, %) %2,

3aganue 7. YoenuThes B BeiykiocTu GyHkimu f(X) Bo Bcem mpoctpancTie Ry,

N XX
f(*1, X2)= "1 + "2 -cos 2

3ananue 8. Yka3arh HelycToe OTKphITOe MHOKecTBO U, Ha KoTopoM dyHkuus f(X) sBisercs
BBIITYKJIOM.

f(x) = X 4% sin(%a-%2).
3amanue 9. PemnTh 3a1a4y MUHUMU3AIUH METOJIOM CONPSDKEHHBIX T'PAJUEHTOB.
f(X) = (x, ~16)* +(x, —9)* — min.
3ananue 10. IIpoBectu 5 utepanuii MeToja BpallleHUs] CUCTEMbI KOOPJAMHAT JJIsl PEIICHUs
3a7iauu
f(X)= (X% —7)*+ (X, =1)% + (X, + X, —9)* = min.

Bagry, A=12.1=3X" =(7)).

3amanwue 11. Mcnonb3ys MpoCTeHImiA anropuT™ MeTo1a ITpados, pemuTh 3a1a9y
f (x) = x*> —=10x — min,
Xx—-1<0,

BbIOpaB B KauecTBe PyHKIMH mTpada KBaIpaTUIHYIO (YHKIIHIO.

3amanue 12. Pemuts 3a1a4y 11€710YMCIACHHOTO JIMHEHHOTO MPOTPAaMMHUPOBAHHUS
F =2x, + X, — max

6x, +4x, > 24
-3x, +3%X, <9
- X, +3X, 23
X, =20,X, 20, X, X, € Z.
3amanue 13. Peasm3oBarh 5 IaroB ajroputMa MeETOJa HAUCKOPEHMIIEro CIycka i

7=9x> - 7xy +10y°

—5x —4y. .
HaXOXICHUA MI/IHI/IMyMa (1)YHKIII/II/I y B KAa4eCTBC HAYaJIbHOU TOYKHU

B3ATh TOUKY (1; 1).

Bapmuanr 4
3ananue 1. Pemutsh rpaduuecku
F =2x, + X, — max

2X, =%, <0
2X, +X, 24
0<x, <2
0<x,<8
3ananue 2. Vcnonb3ys rpaguueckuii MeTol, HATH 1J100ambHbIe IKCTPEMYMBI (DYHKLIUN
L=2X;+ X
MIPU OIPaHUYEHUAX
2,2
X +X, <4

X122 0.



3amanue 3. [lama 3ajmada ¢ HeNWHEHHON meneBod (GyHKUMEH M JIMHEHHOH cuctemMoi
orpannyeHuil. Micronb3yst rpaduueckuii METoI, HANTH TII00aTbHBIE SKCTPEMYMBI (D YHKITMH

L= (x-2)° + (X2 -1)°

MIPU OIPaHUYCHUAX

2X, +5X%, <20,
2X, +X, <10,
X, 2 0.

3ananue 4. [lana 3amava ¢ HETMHEWHON (QyHKIMEW ¥ HETMHEWHON CUCTEMOW OTpaHUYCHUH.
Hcnonb3ys rpadudeckuii MeTo 1, HAWTH TII00ATBHBIC SKCTPEMYMBI (PYHKITUN

L= (x¢ -1)° + (xz -1)°

MIPU OTPAaHUYCHHIX

X, X, £3 |

X1 <5,

Xo <4,

X1,2>0.

3amanue 5. Jlana 3aa4a HEMMHEWHOTO MTPOTPAMMHUPOBAHUS

L = 9x1%,

P OTPaHUYCHUN

2X1 + X0 = 3.

HaiiTi yciioBHBIE SKCTPEMYMBI C HCITOJIb30BAHHEM METOJ1a MHOXKUTEIeH Jlarpamka.

3amanue 6. YCTaHOBUTH, SIBISIOTCS JIU BBITYKJIBIM MHOKeCTBO U.

X,
U:{(X1'X2)| X1 X2<1, %1 >0, >O}
3amanue 7. Yoemutbes B Boimykiioctd Gynkmnuu f(X) Bo Bcem npoctpanctse Ry,

4 4 2 2 2.2
f(Xl, Xz): X + X2+ X + X, + X, Xz.

3amganue 8. Yka3aTh HEMyCTOE OTKPbITOe MHOXKeCTBO U, Ha koTopoM dyHkuus f(X) siBrsiercs
BBIITYKJIOM.

1
2 2
f(x) = Xl + X2 + X X, )
3amanue 9. PemmTh 3a1a4y MEHUMU3AIIUA METOJIOM CONPSDKEHHBIX TPAIUEHTOB.
X + X —10x, — 20x, — min,

3amanue 10. [IpoBectu 5 ureparuii MeToga BpalIeHUs] CUCTEMbl KOOPAMHAT JJIsi PEIICHUs
3a7a4u

f(X) = (X —6)°+ (X, —3)* + (X, +X, —7)* = min.

_ _ay0 _(p
B A=12,1=3 = (63).
3aganue 11. Mcnonb3ys mpocTeHIIMii aropuT™ MeTo1a ITpadoB, PEUIUTh 3a1a9y
f(x) = —6x" +11x, + X, — min,
X+ X2 —x2 <0, %+ X2+ X2 24, %, <5,x 20,%,>0,x%, >0,
BbIOpaB B KadecTBe GyHKIMU ITpada KBaAPATHUHYIO (YHKIIHIO.

3ananue 12. PemnTs 3a7auy 1€TIOYUCIEHHOTO JINHEHHOTO IPOTPaMMHUPOBAHUS
F =6x, + X, — min



3%, =X, 29
2X%, +3X, <50
- X, +4x, 218

X, 20,%x, 20, X, X, € Z.
3amanue 13. Peanu3oBare alroputM MeToAa AUXOTOMHUU ISl IOMCKAa MUHUMYMa (pYHKIIUU

— X4 _ X3 _
y= Ha OTpe3Ke [-1 2] gygr, N =4,6=0,001.

Bapuanrt 5
3amanue 1. Pemuts rpaduuecku
F =2x, —6Xx, — max
X, + X, =2
- X, +2X, >4
X, +2X, <8
X, >20,%x, >0
3amanue 2. Vcnonb3ys rpaduyeckuii METOM, HATH TTI00AIbHBIEC SKCTPEMYMBI (DyHKIIUA
L =-3X1 -Xo
IIPU OIPAaHUYEHUSAX
2,2
X +X; < 9’
X1,2 >0.
3amanue 3. [lana 3agaua ¢ HeIMHEWHOW ueneBod (yHKIUEH W JMHEWHON CHCTeMOM
orpannyeHuil. Mcnoinb3ys rzpa(pnqecxnﬁ METOJ, HATH TTI00ABHBIC SKCTPEMYMBI () yHKIIUN
- 2
L= (Xl -3) + (X2 -4)

MIpH OTPaHUICHUIX
3x, +8x, <24,
4x, +7x, <28,
X, 2 0.

3amanue 4. [lana 3a7a4a ¢ HeNMUHEHHONW (QYHKIIMEW W HEJIMHEWMHOW CUCTEMOM OrpaHUYEHUHN.
Hcnonw3ys rpadudeckuii METO, HAaWTH TI100aIbHbBIE SKCTPEMYMBI (PYHKIIHH

L = (xg +2)% + (X + 2)?

MIPH OTPAaHUYCHUSAX

X, X, < 2,

X1 <3,

X2 <6,

X1,2>0.

3ananue 5. JlaHa 3aa4a HETMHEWHOTO TPOTPaMMUPOBaHUS

L = X1X

IIpU OrpaHUYEHUN

X1+ 3%, = 2.

HaiiTi ycioBHbIE SKCTpEMYMBI C HCIIOJIb30BAaHUEM MeToj1a MHOXKuTenel Jlarpanxka.

3al[aHI/IC 6. yCTaHOBI/ITL, SABJIAOTCS JIM BBIITYKJIBIM MHOZKCCTBO U.

Xt X5
U={(X1,X2)|X1-X2§2, 1 4+ 2§4}

3aganue 7. YOoenuThes B BeIyKiIocTd GyHKImHK f(X) Bo Bcem mpocTpancTBe Ry,

f( X11 X, , X3) — ex12+x§+x32 .



3amganue 8. Yka3aTh HEMyCTOE OTKpbIToe MHOXKecTBO U, Ha koTopoM dyHkuus f(X) sBisercs

BBIITYKJIOM.

Xy

f(x) =5+3 X2 .
3amanue 9. Pemuth 3a1a4y MUHUMU3ALMKA METOJIOM COIPSDKEHHBIX TPAJIMEHTOB.
f (x) = x* + x> ~10x, —8x, — min.
3aganue 10. IIpoBectu 5 uteparuii MeTona BpallEHUs] CUCTEMbl KOOPAMHAT JIJIs PEIICHUS
3aJ1a4n
f(X) = (X, —8) + (X, =3)* + (X, + X, —9)> = min.

Bagry, A=12,4=3x"=(73).
3amanwue 11. Mcnonp3yst mpoCTeHINI anropuT™ MeToAa MTpadoB, pemnTh 3a1a49y
f(x) = X/ —2x, — X, — min,
2X, +3%, -6<0
2X, + X, —4<0.
BBIOpaB B KadecTBe (PyHKIMU mTpada KBaAPATUUHYIO (HYHKIIHIO.
3aganue 12. PemuTs 3a1a4y LEIOYUCIEHHOTO JINHEHHOTO IPOrPaMMHUPOBaHUS
F =3x, + X, = max
4x, +3x, <18
X +2X, <6
X <5, X, <4
X, =20,X, 20, X, X, € Z.
3aganue 13. PeanusoBars aaroputM Meroaa nepebopa A MOMCKAa MUHMMYyMa (YHKIMH

_y3 a2 _
y=x" -3« +1Ha OTpe3Ke [0:2] Bagrs, N =4

KpaTlcoe OMUCAHUEC U PETVIAMEHT BbBINNOJHCHUS
I/IH)II/IBI/II[yaHI)HOG AOMAIIHEC 3aJaHUC CHACTCA IMPCIoAaBaTCIiO B KOHIC CEMECTpa Ha
3a4E€THOM HeAee.

Kpurtepun onenkmn:

- OLIEHKA «3a4TE€HO0)» BBICTABIISIETCS CTYIEHTY, €CIM IPAaBUJIBHO BBINOJIHEHO HE MeHee 70%
3a/laHus;

- OLIEHKA «HE 3a4TEHO)» BBICTABIIETCS CTYJEHTY, €CJIM MPaBUWJIbHO BbINOIHEHO MeHee 70%
3a/laHusl.

7.2.2. KoaaoxkBuyM mno Teme «MeToabl OJHOMEPHOH MHHUMHM3AIUHN. DJIEMEHTbI
BbINYKJIOTO aHaJHu3a. MeToabl rpagueHTa, HrnioTona, CONPSKEHHbIX
HAIIPABJEHUI»

(Haumenosanue oyYeHouUHo20 cpeocmsa)

IIpumepHBIe BOIPOCHI K KOJUIOKBHYMY

1. [TocTanoBka 3agaun onTUMHU3AIUH. [ T00aTbHBIE U TIOKAJTBHBIC PEIICHUS.

2. 3anava 0e3ycioBHOI onTuMu3anuu. HeoOXoauMble 1 JOCTaTOYHBIE YCIOBUS
OIITUMAJIBHOCTH.

3. 3aiaua ycioBHOU onTuMu3aluu. E€ reomerpruueckas HHTEpIpeTalys B IBYMEPHOM Cllydae.
4, Knaccuueckas 3amada Ha ycIIOBHBIN 3KkcTpeMyM. MeTton MHOkuTeNel Jlarpanxka.

5. IlonsTus BBIITYKJIOTO MHOXXCECTBA U BBIHYKHOﬁ (I)YHKI_II/II/I.



6 Belinykiibie 3aauy ONITUMUA3ALUU, UX CBOKUCTBA.
7 3aza4y MaTeMaTH4eCKOro MpOorpaMMHUPOBAHMS.
8. 3aziauM BBITYKJIOIO IPOrPaMMUPOBAHMSI.
9 3aza4yy JMHEHHOTO IPOTrPaMMHUPOBAHHS.

10.  3amaum KBaZpPaTUYHOTO MPOTPAMMHUPOBAHHUS.

11. 3ajaun TUCKPETHON ONTHMH3AIINH.

12. Anroputm macCMBHOTO MOMCKAa MHHUMYMa YHUMOJQJIbHOU ()YHKIIHH.

13.  Ilouck MUHUMYMa YHUMOJAIbHON (DYHKIIMH METOJ0M JUXOTOMUHU.

14. Meron ®uboHauyM MoMCKa MUHUMYMa YHUMOJATBHON (DYHKIHH.

15.  Meron 3010TOr0 ceyeHus MOMCKa MUHUMYMa YHUMOJAJIbHON (yHKIIHH.

16.  Meron napabos moMcka MUHUMyMa YHUMOJAIbHOU (DyHKIINU.

17. Meron KkyOM4eCcKOH WHTEPIOJSALUU TOMCKAa MUHUMYMa YHUMOJAIbHOW (PYHKITHH.

18.  Meron nepebopa nmoucka riodabHOTO MUHIMYMa (YHKITHH, YIOBICTBOPSIONICH YCIOBUIO
JInnmuna.

19. MeTo1 JIOMaHBIX TIOMCKA TJI00ATFHOTO MUHUMYMa (PYHKIIHH, YIOBJICTBOPSIIONICH YCIIOBUIO
JInmmmra.

20.  Konycsl, BEITYKIIbIE KOHYCHI, appUHHBIE MHOXKECTBA.

21. KoMmOuHanmu Touex 1 000J10YKA MHOKECTB.

22.  3aMbIKaHHE ¥ OTHOCHTEJIbHAS BHYTPEHHOCTH BBITYKJIOTO MHOKECTBA.

23.  CpoiicTBa HEOrpaHMUYEHHBIX BBITYKJIBIX MHOXKECTB.

24.  Tlpoexmust TOYKA HA MHOXKECTBO, CBOMCTBA MIPOCKITHIA.

25. TeopeMbl OTIETUMOCTH.

26. Kpaiiaue ToYKkH BBITYKIIOTO MHOKECTBA. BOCCTaHOBIJIEHHE BBIITYKIIOTO KOMIIAKTa 110 €ro
KpaHUM TOYKaM.

27.  ComnpsikEHHBIE MHOXECTBA.

28.  CTporo BBIMYKJIbIC U CHIIBHO BBITYKJIbIE () YHKITUH.

29.  BHyTpeHHHE Oneparyy B KJIacce BRITYKIBIX (yHKIIHH.

30.  uddepeHunanbHble KpUTEPUH BBITYKIOCTH (DYHKIHIHA.

31.  Heo0xoammMoe ycioBHE ONTUMAIBFHOCTH B 3a/1a4€ MHHUMHU3AIIMN B TEPMUHAX HAIPaBICHUH.
32.  JuddepeHunanbHOe yCI0BHE ONTUMAIBHOCTH B 3a/1au€ MUHUMHU3ALUU HA BBITYKJIOM
MHOXECTBE.

33.  I'papuentHslii MeTo]. CXOIUMOCTB B CiIy4ae HEBBITYKIOW MUHUMU3UPYEMON (DYHKIIHH.
34,  CXOIUMOCTH H OIIEHKa CKOPOCTH CXOJMUMOCTH I'PaJIMEHTHOTO METO/Ia B CITydae CHIIBHO
BBINYKJIOH MUHUMU3UPYEMOH (QYHKITUH.

35. Merox Hetorona. CXoauMoCTh METO/Ia M OIIEHKA CKOPOCTH CXOJAUMOCTH.

36. Meron HproToHA ¢ peryaupoBKOM mara.

37.  KBa3MHBIOTOHOBCKHE METOJBI.

38. [TonsATHE CONPSKEHHBIX HATIPABJICHUM U UX CBOMCTBA.

39.  Merox conpspkEHHBIX HANPABICHUN HYJIEBOTO MOPS/IKA.

40.  Metoa conpsKEHHBIX TPAIUEHTOB.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KomnokBuym npoBoauTcs B yCTHOH (hopMe mocie u3ydeHus: TeMbl «MeToJ1bl CONPSIKEHHbBIX
HaIlpaBJICHUN».

Kpurepun onenkmn:
- OLEHKa «OTJIWYHO» BBICTABIISETCS CTYAEHTY, €CIIU CTYACHT NaéT pa3BEPHYTHIM OTBET
Ha OCHOBHOM BOIIPOC, I'PaMOTHO W3J1arac€T MaTepuaj, BEPHO OTBEYAET Ha JONOJHUTEIbHBIE
BOIIPOCHI;
- OLEHKAa «XOpOII0» BBICTABISETCS CTYACHTY, €CIIU CTYJAEHT NAET pa3BEPHYTHIA OTBET Ha
OCHOBHOIl BOIIPpOC, TPAaMOTHO H3JIaraeT MaTepuaj, HO JONYyCKaeT MpH OTBETe HE3HAUUTEIbHbIE
OLIMOKH; IIPU ATOM OH BEpHO OTBEYAET Ha OOJIBIIMHCTBO JIOTOJTHUTEIBHBIX BOIIPOCOB;



- OILICHKa «YyJOBJIETBOPUTEIILHO» BBICTABIISIETCSI CTYJEHTY, €CJIM CTYACHT NpPU OTBETE
JEMOHCTPHUPYET 3HAHHE JIUIIb HEOOXOIUMBIX OCHOB Y4eOHOTO MaTepuana;

- OIICHKa «HEYJIOBJIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, €CIU CTYICHT HE 3HaeT
3HAYUTENIbHOM YacTU MPOTrpaMMHOIO MaTepuana, J0MYCKaeT CYIIECTBEHHbIE OIIMOKHU MpU OTBETE
Ha BOIIPOCHI.

7.3. OueHo4Hble cpeacTBa AJs NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonpochl K NpOMeKYTOYHOM aTTecTaluu

Cemectp 3
Ne Bomnpocs k 3auery
n/n
1 [TocraHoBKa 3a1aun oNTUMH3AIUH. [ T00aTBHBIC U JIOKAJTBHBIC PEIICHUS.
2 3anava 6e3ycioBHOM onTuMu3anuu. HeobxonuMele U JOCTaTOYHBIE YCIOBUS
ONTHMAJILHOCTH..
3 3anmava ycioBHOM onTumu3anuu. E€ reomeTpruyeckas HHTepIpeTanus B JByMEPHOM
ciydae

Knaccuueckas 3aJa4da Ha YCJ'IOBHHﬁ OKCTPEMYM. MeToa MHOXKHUTEIEH Harpacha.

[ToHSITHSI BBITYKJIOTO MHOYKECTBA M BBITYKJION ()YHKITUH.

38.,[[21‘11/1 MAaTCMAaTHYCCKOI'O IIPOIrpaMMHUPOBAHUA.

3a/1auM BHITYKJIOIO IPOrPaMMUPOBAHHUS.

4
5
6 BBIHYKJ'IBIG 3aJa4yy OIITMMHU3allNu, UX CBOIICTBA.
2
8
9

3aaun TMHEIHOTO MPOrPaMMHUPOBAHHUS.

10 | Bamauym KBaJIpaTUIHOTO NMPOTPAMMHPOBAHUSI.

11 3ajaun JUCKPETHON ONTHUMM3ALINH.

12 | AnropuT™m macCMBHOTO MOMCKAa MHHUMYMa YHUMOJAJIbHOW (DYHKIIHH.

13 | Ilouck MEHUMyMa YHUMOJAIIbHOW (DYHKIIMHA METO/IOM TUXOTOMUH.

14 | Yucna ®ubonayunu. Meroyn @uboHayyu norcka MUHUMyMa YHUMOAIbHON (PYHKITUH.

15 | MeToj 30510TOr0 ce4eHHsl MOMCKAa MUHUMYMa YHUMOAAJIBbHON (PYHKIIHH.

16 | Meron nmapa0oJ MOMCKAa MUHUMYMa YHUMOAAJIbHON (DYHKLIMH.

17 | Meton kyOn4yeckoil MHTEPHOJISIMHI TOMCKa MUHUMYMa YHUMOAAJIBbHON (QYHKIIMH.

18 | Meron nepebopa noucka rio6aabHOro MUHUMyMa (yHKIINH, YIOBIETBOPSIOLIECH
ycinoBuio Jlunmmuna.

19 | Meton tomMaHBIX MOMCKA TTI00ATFHOTO MUHUMYMa (DYHKIIMH, YIOBIETBOPSIOIICH
ycnoBuio Jlunmmuna.

20 | KoHycsl 1 BBITyKJIbIe KOHYCHL. A (OUHHBIE MHOKECTBA.

21 KomOuHamu Touek 1 000JI0YKA MHOKECTB.

22 3aMBIKaHNE U OTHOCHUTEIIHHAS BHYTPCHHOCTD BBIITYKJIOT'O MHOXXCCTBA.

23 CBoiicTBa HEOT PAHUYCHHBIX BBIITYKJIBIX MHOXCCTB.

24 ITpoekius TOYkH Ha MHOKECTBO, CBOMCTBA MPOEKITUH.

25 | Teopembl OTIETUMOCTH.

26 | KpaiiHue TOUKH BBIITYKJIOTO MHOXKECTBA.

27 | BoccTaHOBJICHHE BBITYKJIOTO KOMIIAKTA 110 €T0 KPAWHUM TOYKAM.

28 | Conpsk€HHBIE MHOXKECTBA.

29 | CTporo u CHIILHO BBITYKJIBIE (DYHKITHH.

30 | BHyTpeHHHUEe onepaliy B Kjacce BHITYKIBIX (YHKIUH.

31 | InddepeHnmanbabie KPUTEPHH BRITYKIOCTH ()YHKITHA.

32 Heobxoaumoe yciaoBre ONTUMAIIBHOCTH B 33/1a4€ MUHUMH3AIIUN B TEPMUHAX




HaIpaBJICHUN.
33 | JuddepeHnmanbHoe yCIOBUE ONITUMAIBHOCTH B 337a4€ MUHUMHU3AIIUU HA BBITYKIOM
MHO>KECTBE.
34 | I'paguentHsblii Mmetoa. CXOAMMOCTb B CIIydae HEBBIMYKIONH MHHUMU3UPYEMON (DYHKIINH.
35 | CXoauMOCTh M OIIEHKA CKOPOCTH CXOJUMOCTHU I'PAaJUEHTHOIO METO/Ia B CIIy4ae CUIILHO
BBINTYKJIOH MUHUMHU3UPYEMOH (YHKITUH.
36 | Meron Hetorona. CXxoauMOCTh METO/Ia U OLIEHKAa CKOPOCTU CXOAUMOCTH. MeTot
HproTona ¢ perynmpoBKo# 1miara.
37 KBa3sHHBIOTOHOBCKHE METOIBI.
38 | [lonsiTHe conpsokEHHBIX HAMPABIICHUM U UX CBOMCTRBA.
39 | Mero conpspKEHHBIX HApaBJICHUH HYJIEBOTO MOPSAKA.
40 Metona conpsuKEHHBIX TPATUEHTOB.
41 | Meropa BpalleHUs CUCTEMBI KOOPAMHAT.
42 | CuMIUIeKCHBIA METOJI pelieHusl 3a1a4i 0e3yCIOBHON ONTUMHU3ALINN.
43 | Mertoa npoeKIy rpaiieHTa. Y CIIOBHsI CXOAMMOCTH METO/Ia TPOCKIMH I'PaJIUEHTA.
44 | Meroa yclIOBHOTO rpaiueHTa. Y CJIOBHSI CXOJIMMOCTH METOJIa YCJIOBHOI'O IPaJUEHTA.
45 | Meroa mtpadHbIX QYHKIUN. Y CIOBHS CXOIUMOCTHA METO/1a IITPAPHBIX (PYHKIIHA.
YcnoBue p — perynspHOCTH 3aJ]auid MaTEMaTHYECKOTO IPOTPaMMHUPOBAHUSL.
46 O1eHKH CKOPOCTH CXOJIMMOCTH METOJ1a IITPapHBIX QYHKIIHA.
47 | Ilpocreiimmii aropuT™ MeToa mTpados.
48 | HenpepsIBHBIN aITOpUTM METO1a MITPAQOB.
49 | Meroa ['oMopu pemnieHus 11eI0YUCICHHON 3a]]a4i JTJMHEHHOT0 TPOrpaMMUPOBaHUSL.
50 | Merox BeTBel U rpaHMUI] PEIICHUS [[EIOYNCICHHON 3a/1a4H TUHEHHOTO
IPOrPaMMHUPOBAHUS.
7.3.2. Kputepuu U HOPMbI OLEHKH
®opma
Cemectp NMPOBCICHMN Kputepuu u HOpMBI OLIEHKHU
NPOMEKYTOYHOM
aTTecTaluu
3auer «3aUTEHO» 1)OreHka «3a4TeHO» MO pe3yNbTaTaM paboThI
(mucHMEHHO) B ceMecTpe («aBTOMAaTOM») CTaBUTCS B

CJIy4ae yCIEIIHOTO BBIITOJIHEHUS
HHIUBHUAYAJIBHOI'O0 JOMAIOIHETO 3alaHUA U
CIauyu KOJJIOKBUYMA, €CJIM CTYJIEHT AaKTUBHO
pa60Tan Ha NMPAKTUYCCKUX 3aHATHUAX B
TE€YEHHE CEMECTPA U MPOJAEMOHCTPUPOBAT
3HaHME MaTepuaia 1o BCEM U3y4aeMbIM
pazzenaM JUCHMILINHEL.

2)B npouiecce nmpoBeaeHus 3a4€Ta

OLICHKA «3aYTEHO» CTaBUTCA CTYJEHTY,
YCIEIIHO CIIPAaBUBIIEMYCS C
WHAVBUAYAJIbHBIM IOMAIIHUM 33JJaHUEM U
CIaBIIEMY KOJUIOKBUYM, IIPU YCIOBUH, YTO
OH BEPHO PEIINII BCE NMPEJIOKEHHBIE EMY Ha
3a4uéTe 3aIa4M.

«He 3auTeHO» | OLEeHKa «HEe 3aYTEHO» CTaBUTCA CTYJEHTY B
CJIy4yae HEBBITIOJHEHHS YCIOBUN MyHKTOB 1) 1

2).




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoanuyecTtBO B

Ne nocodue, yue0Ho- I'on HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK)
n/n MeToAnYecKoe mocoome, H3JaHuA ouoamorexe /
NPAKTHKYM, AP.) HaumenoBanue 3bC

1 B. B. Jlecun, 1O. I1. OCHOBBI METOIOB OIITUMH3AIINH YuyebHoe mocodue 2016 SBbC «JIaHb»
Jlucogen

2 A. B. Ilanrenees, T. A. Meto/ibl ONTUMM3ALINK B IPUMEpax 1 YuyebHoe mmocodue 2015 SBbC «JIaHb)»
Jletora 3ajiavax
8.2. JlonosinuTeIbHAS JIMTEPATypa

Tun (yueOHHK, yueOHOE KoanuectBo B
Ne nocodue, yue0Ho- I'on HAY4HOI
ABTOpBI, COCTABUTEH 3arsaBue (3aroJi0BOK)
n/n MEeTOAHYECKOEe Mocodue, U3JTAHUS oudamoreke /
NPAKTHKYM, JP.) HaumenoBanue 3bC

3 | B. B. Kon6un CnenyanbHble METOJIbI ONTUMM3ALINHI YuebHoe mocobue 2014 ObC «Jlanby»

4 | A.B. Arretkos, B. C. MeTo bl ONTUMH3ALNHI VYuebHoe mocodue 2013 9bC
3apy6un, A. H. "ZNANIUM.COM"
KanatHukoB

5 | E. A. Kouerypona Teopus U METOABI ONTUMU3AIIHI YyeOHoe nmocobue 2013 3BC "IPRbooks"

6 | U. H. Mactsiesa, O. H. MeTtoas! onTUMH3aAUK: JInHeiHbIE U VY4ebHoe mocobue 2011 3BC "IPRbooks"
CeMeHUXHHA HEJTUHEHHBIC METOJIBI M MOJICITH B

SKOHOMHUKE
7 | A. B. Ilanrenees, T. A. MeToabl ONTUMHU3ALUY: IPAKTHUECKUi Kype | YueOHoe mocobue 2011 3bC "IPRbooks"

JleToBa




8.3. Ilepeuennr mpodeccHoHAIBLHBIX 0a3 TaHHBIX M HMH(POPMAIHOHHBIX CHPABOYHBIX
CHCTEM

OBC «Jlanby;

OBC "IPRbooks".

8.4. IlepeyeHb MPOrpaMMHOIo0 obecnevyeHus

[
No Hanvenosamie TIO PexBHU3UTHI AoToBOpa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows Beccpouno
2 Office Standart beccpouno

8.5. Onucanue MaTepHaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM sl OCYyIIeCTBJIECHUs
00pa30BaTeILHOIO MPoOIEcca MO0 TUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, JIa00paTopHuii, MACTEPCKHUX H

Ne Ap. 00bEKTOB ISl IPOBEAeHUS

/Il | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIlleHHU J1JI1 CAMOCTOATEIbHOM

padoThI 00yualomuxcsi (HOMep ayIUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

VY4ebHas ayTuTOpHs ISl IPOBEICHHS CTombl yYeHUYECKHE JBYXMECTHBIC
3aHATHH JICKIIMOHHOTO THIIA. Y 4eOHas (MOHOOJIOK), CTOJI IPETIOIaBaTEIbCKHUH,
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH CTYJI, IOCKa ayJUTOpHasi (MeIoBast)

CEMHHAPCKOro TUMa. Y4eOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX pa0boT). YueOHast ayquTOpHs s
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYaTbHBIX
KOHCYNbTaluil. Y4ueOHas ayuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIIIETO KOHTPOJIS U
npomexyrounoit arrecrarmn (YJIK-305).

VYyebHas ayuTOpHs JJIs TPOBEACHUS CToBI yYYEHUUECKHE IByXMECTHBIE
3aHATUH JEKIMOHHOTO TUMa. Y4yeOHas (MOHOOJIOK), CTOJI MIPETOIaBaTEeNbCKUH,
ayJUTOPHS JJIsl IPOBEIACHUS 3aHATHH JI0CcKa ayAUTOpHast (MenoBas)
CEMHHAPCKOTo TUMAa. Y4yeOHas ayTuTopus AJs
KYypCOBOTO TIPOEKTUPOBAHUS (BBITIOITHEHUS
KypCOBBIX pa0oT). YueOHast ayuTopus Juis
MIPOBEJICHUS TPYIITOBBIX U MHINBHTYaTbHBIX
KOHCYNbTaIuil. Y4ueOHas ayuTopus Ass
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexyrounoit arrectarmu (YJIK-411).

VYdeOHas ayTUTOpHS TSI IPOBEICHUS CTomBl yYeHHYECKHE JBYXMECTHBIC
3aHATUH JEKIMOHHOTO THMA. Y4yeOHas (MOHOOJIOK), CTOJI MTPEToIaBaTeNbCKUH,
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH CTYJ, TOCKa ayJUTOpHasi (MeIoBast)
CEeMHUHAPCKOro TUMa. Y4yeOHas ayIuTOpHs IS
KYypCOBOTO TIPOCKTUPOBAHUS (BBITIOITHEHUS
KYpCOBBIX pa0oT). YueOHast ayIuTopHs JUis
MIPOBE/ICHUS TPYITIOBBIX U HHIMBHUIYaTbHBIX
KOHCYJIbTAllMi. YueOHas ayuTopus s
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexyrounoit arrectarmu (YJIK-310).

4 YueOHas AyJUTOpUd IJIA TPOBCACHUA Cronnl YUYCHUYCCKUC NBYXMCCTHBIC




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

3aHATHUH JIEKIIMOHHOI'O THIA. YueOHas
ayTUTOPUS JIJISt IPOBEACHMUS 3aHATHHA
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO MPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX paboT). YueOHas ayIuToOpus IJis
MIPOBEJICHUS TPYIIOBBIX U WHINBHIYaTbHBIX
KOHCYJbTalMil. YueOHas aynuropus is
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-413).

(MOHOOJIOK), CTOJI MPETOIaBaTEIIbCKUM,
CTYJI, IOCKa ayAUTOpHAast (MEJIOBast)

Y4eOHast ayTuTOpUs ISl IPOBEACHHSI
3aHSATHUH JCKIMOHHOTO THIIA. Y4yeOHas
ayTUTOPUS JIJISL IPOBEACHMS 3aHATHHA
CEMHHAPCKOro TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s
MIPOBEICHUS TPYIITOBBIX U WHINBHIYaTbHBIX
KOHCYJbTalMil. YueOHas ayuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-418).

CToJIbI YYCHUYECKHUE IBYXMECTHBIE
(MOHOOJIOK), JOCKa ayIuTOpHas 3-X
CEKIIMOHHAsI (MEIOBasi), CTOJ
NPEIOIaBaTEeIbCKUH, CTYIIbsI, TPOCKTOP
Acer

Kommnsrorepnsii knacc. [lomenienue s
CaMOCTOSITeNIbHOM paboThl. YueOHas
ayIUTOPUS ISl TIPOBENICHHSI 3aHATUI
CEMHHAPCKOTo TUMa. Y4yeOHas ayTuTopus AJs
KypCOBOTO TIPOEKTUPOBAHUS (BBITIOITHEHUS
KYPCOBBIX pa0boT). YueOHast ayquTOpHs I
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYaTbHBIX
KOHCYNbTalMil. Y4ueOHas ayuTopus Ass
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexyrounoii arrecrarmu (I'-401).

CroJibl y4eHUUYECKHUE, CTYIbs
yueHnndeckue, [IK ¢ BbIXOJOM B ceTh
WNHuTtepner




