MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI 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 HHPOpMaTHKa

HaIpaBJIEHHOCTH (MPOhHUIIb)
MareMaTHueCKOe MOJICIIUPOBAHHUE

dopma 00ydeHus: ouHast
I'on Habopa: 2019
O6mras Tpynoemkocts: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO CeMeCTPpamM

Cemectp 3

dopma KOHTPOJIsA 3auer Hroro
Bun 3ansiTuit
Jlexumnm 18 18
JlaGopaTopHble
[TpakTnueckue 34 34
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P
ITpoMexyTouHasl aTTeCTalMs 0,25 0,25
KonraktHas pabora 52,25 52,25
CamocTosTenpHas pabora 91,75 91,75
KonTpouib
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
Houent kadenpsr «[IpuknagHas MaTematuka U uHpopMaTHKa», 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

(OoandicHOCmb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas mporpamma quCHMIUIMHEBI cocTaBieHa Ha ocHoBaHuM GI'OC BO u yuebHoro miana
HaIMpaBJICHUS TTOATOTOBKU
01.04.02 IIpuknagHas MareMaTHKa 1 HHPOpMaATHKa

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

Cpok eiicTBHS MPOrpaMMBbl TUCHHUILIMHBI 10 «31» aBrycra 2021 r.

YTBEPXIEHO

Ha 3acenanuu kadenps! «IIpuxiagHas mateMaTiKa 1 HHGOPMATHUKA»

(mpotokon 3acemanust Ne 1 ot «30» asrycra 2018r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCBOCHUS TUCIMITIMHBI — (POPMUPOBAHUE Y CTYJCHTOB MPEICTABICHUI 00 OCHOBHBIX
METOAAX ONTUMU3ALNH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI U IIpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTc;I JaHHasgs AUCHUIIIIMHA:

HenpepriBable
MOJIETITMPOBaHUS.

MAaTEMAaTHYCCKHUEC

MOJICIIH,

N36pannbie

BOITPOCHI MaTeMaTHu4ICCKOro

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npexamectBytomiee: Hayano-uccnenoBarenbckas padora, [IpenaumniomMnas nmpakTuka.

3. [InanupyemMble pe3yJbTaThl 00yUeHHUs

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMMEeTEeHIUH
(Ko ¥ HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAaMMEHOBaHUE)

I[InanupyemMble pe3yJbTaThl
o0yueHust

VYK-6 Cnocoben
OTIpEeNeNATh U
peann3oBbIBaTh
PUOPUTETHI COOCTBEHHOM
JeATEILHOCTH ¥ CIOCOOBI
€€ COBEpIICHCTBOBAHUS Ha
OCHOBE CaMOOIICHKU

NVYK-6.1 3naer
XapaKTePUCTHKH U
MEXaHHU3MBbI [TPOLIECCOB
caMOpa3BUTHUSA U CaMO
peanu3aly JIMYHOCTH,
MPUOPUTETHI
po¢heCCUOHAILHOTO POCTa
1 CIIOCOOBI
COBEpPIICHCTBOBAHUS
cOOCTBEHHOM
NesITeIbHOCTH,
WHCTPYMEHTHI
HENPEepbIBHOTO
o0pa30BaHMs C yUETOM
HAKOIJICHHOTO OIbITa
npodeccnoHanbHOM
JESITeTbHOCTH U THHAMHYHO
M3MEHSIOIINXCS
TpeOOBaHMIl phIHKA Tpya
NYK-6.2 Ymeer
peain30BbIBaTh
JIMYHOCTHBIE CIIOCOOHOCTH,
TBOPYECKUI NOTEHIUAI B
Pa3NUYHBIX BUAAX
NeSTeNIbHOCTH U
COLIMAJIBHBIX OOLTHOCTSIX,
OLIEHHUBATh CBOM PECYPCHI U
UX Mpeaesbl (JINYHOCTHBIE,
CUTYaTHWBHBIC, BPEMEHHBIE),
ONTUMAJILHO UX UCIIOJIb3YeT
JUISL YCTIEILTHOTO
BBINOJIHEHUS] TIOPYYEHHOTO

3HaTh: OCHOBHBIE OHATHUS U METObI
0€e3yCcI0BHON U YCIOBHOMN
ONITHMHU3AIHH

YMeTh: NPUMEHATh Ha IPAKTUKE
METO/IbI OE3YCIIOBHOM U YCITIOBHOU
ONTUMU3ALHAH

Bnagets: HaBbIKaMu UCIIOJIHL30BaHUS
MaTE€MaTUYCCKOT O almapara 1mpu
pCHICHUN ONITUMHU3AIIMOHHBIX 3a1a4




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NHaukaTopsbl J0CTHKEHHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0y4eHust

3aJJaHHs, ONIPEIEIISATh
PUOPHUTETHI
poheCCHOHATLHOTO POCTa
U CIIOCOOBI
COBEPILICHCTBOBAHMSI
COOCTBEHHOM AEATEIbHOCTH
Ha OCHOBE CAMOOIICHKH 110
BBIOpAaHHBIM KPUTEPUSIM,
BBICTPaUBaTh THOKYIO
poheCCHOHATIEHYIO
TPaEKTOPHIO, HCIIOIB3YS
UHCTPYMEHTBI
HETPEPHIBHOTO
o0Opa30BaHMs C yUETOM
HAKOIUICHHOTO OIbITa
npodeccnoHaTBEHOM
JESITeJIbHOCTH U IMHAMHYHO
W3MCHSIFOIIUX CSI
TpeOOBaHUH PhIHKA TPyia
NYK-6.3 Braneer
METOZaMH ¥ PHEMaMu
CaMOpa3BUTHUS
caMmopean3aiuy B
npo¢eCCUOHAIBHON U
Ipyrux cdepax
JeATEIILHOCTH

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

AHAJIN3UPOBATH HCTIPCPBIBHBIX U YMeTh: IMPUMCHATH Ha IMPAKTHUKE
KOHICIITYAJIbHBIC U AUCKPETHBIX METOJAbI MATEMATHYCCKOT'O
TCOPCTUUCCKHUEC MOICIIN MaTeMaTHYECKUX MOJIeeH B MOACIINPOBAHU S

peliaeMbIX HayqHBIX Pa3IUYHBIX 00JIACTAX Braners: HaBbIKaMU TOCTPOEHUS U
npo0iieM u 3a7a4 3HAHUU HCCIIEIOBAaHUSI MaTEeMaTUYECKUX
[TIK-1.2 Ymeet cTpouts u Mojenei

aHAJIN3UPOBATh
MaTeMaTH4eCKHue MOJICITH
Pa3IMYHBIX SABJICHUU U
IIPOLECCOB U BBINIOJIHATE HA
HX OCHOBE Hay4HbIE
HCCICA0BAaHM B pa3JIMUHBIX
00J1aCTAX JCSITSIBHOCTH

I1K-2 Criocoben UIIK-2.1 3HaeT OCHOBHEIE 3HaTh: OCHOBHBIE TPUHIUIIBI
MIPOBOJIUTH HAYYHBIC MTOAXOBI K TIOCTPOCHHIO MaTeMaTHIeCKOTO MOJISTUPOBAHUS
MCCJIEIOBAHMS U TIOJIy4aTh | HEMPEPBIBHBIX U

HOBBIC HAYIHBIC U JTMCKPETHBIX

MIPUKJIAHBIE PE3YNbTaThl | MAaTEMATUYECKUX MOJIENIEH B




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NHaukaTopsbl J0CTHKEHHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0y4eHust

CaMOCTOSATENIFHO U B
COCTaBe HAYYHOTO
KOJUIEKTUBA

Pa3IUYHBIX 00JACTIX
3HAHUU

HIIK-2.2 YMmeer cTpouTh U
aHAJIN3UPOBAThH
MaTeMaTHUYECKUE MOJIEIN
pa3IMYHBIX SABICHUN U
MIPOLIECCOB U BBINOIHATH Ha
HX OCHOBE Hay4HbIE
HCCIEA0BaHUs B Pa3IMYHbIX
00JacTIX AeSITeTbHOCTH

VYMmeTs: IIPUMCEHATH Ha ITPAKTUKE
METOAbI MATEMATHYCCKOT'O
MOACIIUPOBaAHUA

BHaI[CTBI HaBBIKAMH HOCTpOeHI/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 OITHUMU3AIIIH. TTOMaIIIHEee 3aJaHue,
3aJ1a49u Knaccudukanmst onTuMHU3aIimOHHBIX KOJUIOKBUYM, 3a4€T
OIITUMH3AIIHNU. 3a;ad.
MeTob! IIp Penrenune onTuMu3aliuOHHBIX 3a1a4 4 - -
MHUHUMHA3ALUN TOYHBIMH aHAJUTUYECKUMH U
(byHKIMI 0qHON reOMETPUYECKUM METOIAMM.
[EPEMEHHOM. Jlek YuciaeHHble METOIEI MUHUMHA3AIAN 2
(byHKIMI OJTHON epeMEHHOM.
IIp YucneHHbIe METOAbI MUHUMH3AIIMH 6
GyHKIMI OHON NEePEMEHHOI.
CP W3ydeHue 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 Brinykiible MHOKECTBA U BBIITYKJIbIE 2 - - KOITOKRHYM, 325€T
by s byHKIINH. _
HECKONMBKIX Jlex I'papuenTtHbIit MeToa. Meton HeroToHa 1 2 - -
TepeMEHHBIX €ro MoJIM(UKAIIHH.
IIp Penienne onTUMHU3alMOHHBIX 3a1a4 2 - -
TPaguE€HTHBIM METOJIOM.
ITp Pemrenne onTUMHU3alMOHHEIX 3a1a4 2 - -
MmetogoM HrioToHa u
KBa3HHBIOTOHOBCKMMH METOJIAMH.
Jlex Mertozs! 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 HAaIIPaBJICHUM.
Jlex OBpHUCTUYECKHE METO/IbI HYJIEBOT'O 2 - -
NOpsJIKA.
Ilp Perienne onTMMU3alMOHHBIX 3a/1a4 4 - -
HBPUCTUYECKUMHU METOJaMH HYJIEBOI'O
HOpsIZIKA.
Jlex MeTobl IpOeKLUHU IpaJueHTa 1 2 - -
YCIIOBHOT'O I'PaJINEHTA.
ITp Pemenne onTMMU3aMOHHBIX 3a1a4 4 - -
METOJJaMH MPOEKILUU TPAJUEHTA U
YCIIOBHOT'O I'PaIUEHTA.
Jlex Merton mrpadHbIX GyHKIHH. 2 - -
ITp Pemenne onTMMU3aMOHHBIX 33a4 2 - -
METOJIOM ITpadHbIX QYHKIUH.
Jlex MeTobl penieHus HeJTOYNCICHHBIX 3a1a4 2 - -
JMHENHOr0 NPOrpaMMHUPOBaHUS.
IIp Pemenue nenouncieHHbIX 3a1a4 4 - -
JMHEHHOro MPOrpaMMUPOBaHUs METOJaMHU
I'omopu u BeTBeEM U rpaHMuLl.
CP W3ydyeHne neKIMOHHOIO MaTepuana u 71,75 - -
yueOHOI JTUTepaTyphl, BHIIOIHEHHE
VHAWBHUYAJILHOTO JIOMAIIIHETO 3a/1aHus,
MOJIFOTOBKA K KOJUIOKBUYMY.
ITA 3 0,25 - -
Hroro; 144 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

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

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO IH CHHIJIMHBI

JIJIs  yCIIeTHOro  OCBOCHHUS JWCHUILIMHBI HEOOXOIMMBI  IIOCCIICHHWE CTYACHTaMHU
JCKIMOHHBIX U TPAKTHYECKUX 3aHSATUH, CaMOCTOSATEIbHAas padoTa CTYICHTOB C JICKIIMOHHBIM
MaTepUajIoM U y4eOHOU JIMTepaTypoi, BBIMOJTHEHUE HHANBUIYAIBHOTO JOMAIIIHETO 3a/IaHUs U BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadOT.

N3ydyeHne TUCHUIUIMHBI TpeOyeT CHUCTEeMAaTHYSCKOTrO M IOCJICIOBATCIIBHOIO HAKOILUICHUS
3HAHM, CIIEIOBATEIHLHO, TPOITYCKH OTACIBHBIX TEM HE MO3BOJISIFOT IITYOOKO OCBOUTH MIPEIMET.

B xo/1e IEKIIMOHHBIX 3aHATHI MMOJIE3HO 3ajaBaTh MPEIOIABATEII0 YTOYHSIONIUE BOIIPOCHI C
[ENBI0 YICHEHUS! TCOPETHUECKUX TTOJI0KEHUH, pa3peiIeHus] CIOPHBIX CUTYAIIHiA.

CTyIeHT MOXKET JOMOJIHHTH CIHCOK MPEJIOKCHHOW JIUTEPaTyphl COBPEMECHHBIMHU
UCTOYHUKAMH, HE MPEJICTABICHHBIMU B CIHCKE, W B JAJIBHEUIIEM HCIIOIH30BaTh COOCTBEHHBIE
MOJArOTOBJICHHBIE ~ y4eOHbIC  MaTepualibl MPUW  HAIUCAHWH  KYPCOBBIX M BBITYCKHBIX
KB (PUKAIIMOHHBIX Pa0OT.

CryneHram ciieayer

. MIPU TIOJATOTOBKE K MPAKTUYECKUM 3aHATHUSM 0053aTE€IbHO UCIOJIB30BAaTh HE TOJIBKO
JIEKIIUH, YIeOHYIO IUTEPATYPY, HO U IPYTHe UCTOUYHUKH;
. B HayaJie 3aHATUU 33JaBaTh IPENOJABATEI0 BOMPOCHI 10 MAaTEpHaly, BbI3BABLIEMY

3aTPyIHEHUs B €ro INOHMMAaHMM W HCIHOJb30BAHMHU IPU PELICHUH 3aJad, NPEJIOKEHHBIX IS
CaMOCTOSITEJIbHOTO PELICHMUS;

. Ha 3aHATUAX JIOBOJUTH KaXAyl0 3aJady [JO OKOHYaTeJIbHOTO  OTBETa,
JEMOHCTPUPOBATh MOHUMAaHHUE IPOBEIEHHBIX PACUETOB (PacCyXAE€HMIl), B ciydyae 3aTpyIHEHUUN
oOpamiarbes K IpenoiaBaTesto.

Jlji Toro 4yToOBl MPAKTUYECKUE 3aHATUS MPUHOCUIN MaKCUMAJIbHYIO I0JIb3Yy, HEOOXOAMMO
HOMHUTb, YTO PELICHUE 3a7a4 MPOBOJUTCS [0 pACCMOTPEHHOMY Ha JIEKLIUAX MaTepuaity U CBSI3aHo,
Kak MpPaBWIO, C JAETaJbHBIM pa300poM OTHEIBHBIX BOIPOCOB JIEKIMOHHOTO Kypca. Cremyet
NOJYEPKHYTh, YTO TOJIBKO IIOCJIE YCBOEHUsS JIEKIIMOHHOTO MaTepuaia C ONPEACIEHHOW TOYKH
3peHus (a UMEHHO C TOM, C KOTOPOW OH M3JIaraeTcs Ha JIEKIMIX) OH OYAeT 3aKperIsiThCsl CTYAEHTOM
Ha MPAKTUYECKUX 3aHATUSAX KaK B pe3yibTaTe OOCYXKACHUS M aHajIu3a JISKIIMOHHOIO MaTepuaia,
Tak U B Ipolecce pemieHus 3anad. [Ipum 3TUX yCIOBHUAX CTYAEHT HE TOJBKO XOPOLIO YCBOUT
MaTepuai, HO M HAy4YUTCs NPUMEHATh €ro Ha IPAKTHKE, a TAaK)Ke IMOJIYYUT JONOJIHUTEIbHBIN
CTUMYJ (YTO OUEHb BaXKHO) J1JIsl aKTUBHOM MPOpabOTKU JEKIIMOHHOTO MaTepuasa.

IIpu camMOCTOSATENILHOM pELIEHWH 33/1a4 HYKHO OOOCHOBBIBATh KaKIbI 3Tall peIeHus,
UCXOJSl U3 TEOPETUUYECKUX IMOJIOKEHUH Kypca. Eclii CTYNeHT BUIWUT HECKOJBKO MyTeH pelieHHs
npobaeMbl (3aauu), TO HYXKHO CpPaBHUTh MX W BBIOpaTh caMmblif panuoHanbHblid. [lone3no 1o
Hayaja BBIYMCIEHUN (pacCyXJeHHH, NpeoOpa3oBaHUI) COCTaBUTh KpAaTKUW IUIaH PpELICHUS
npobnemsl (3anaun). Pemenue 3anau cienyer uziaraTh MOAPOOHO, BBIYMCICHMS (PacCyAEHUS,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM mopsiake. PemieHne mnpu HEOOXOIMMOCTH HYXHO
COIPOBOXKAATh KOMMEHTapUIMHM, CXEMAMH, YEPTEKAMU U PUCYHKAMHU.

ITone3Ho (ecim 3TO BO3MOXKHO) PELIATh 3aJad4y HECKOJIBKHMMM CIIOCOOAMHU U CPaBHUBATh
IIOJIyUYEHHBIE pe3yibTaThl. PemieHue 3agad  ONpeAeNéHHOro TUMNA HYXHO IIPOJODKATh J0
MPUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PEUICHUH.

ITonroToBka K 3aueTy CIOCOOCTBYET 3aKpEIUICHUIO, YIIyONEeHUI0 U CHCTEMaTU3aluu
3HaHUH, MOJy4daeMblX B Ipoluecce oOyuyeHUs. [0ToBACh K 3auyeTy, CTYAEHT JHMKBUIUPYET
UMeroIuecs: MpoOensl B 3HAHMAX, YIOpAJOYMBaeT CBOoM 3HaHMsA. Ha 3auere CTyaeHT
JEMOHCTPHUPYET KaK TEOpeTHYeCKHe 3HaHUs, MpUOOpPEeTEHHbIE B Ipoliecce O0ydyeHUsl MO JaHHOU
y4eOHOH TUCIMITIMHE, TaK U HABBIKU MX MPAKTUYECKOTO UCIIOIb30BAHUS MPU PEIICHUH 3a/1a4.

Heo0OxonuMo opueHTHpOBaTh CTYJIEHTOB Ha CUCTEMATHYECKYIO MOATOTOBKY K 3aHSTHSIM B
TE€YEHHE CEMECTPA, MTOCKOJBKY ATO MO3BOJIMT OCBOMTH OCHOBBI M3y4acMON IUCLUIUIMHBI, a BpeMs
CECCHH MOKHO OYAET UCIOJIb30BaTh I CUCTEMATH3AIMH YK€ UMEIOLIUXCS 3SHAHUH.



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 [K-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 WM MHBIC MaTepUualibl, H606X0)II/IMI>IC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. NuauBHayaJdbHOE JOMAIIHEE 3aJJaHHE 10 KYPCY «MeToabl ONTHMH3AIMH
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

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

- X, +2X, <2

X, +2X, <10
X, 20,x, =20
3ananue 2. Vcnonb3ys rpaguueckuii MeTo 1, HAaTH I7100adbHbIE IKCTPEMYMBI (DYHKLIUN
L =2x;+ 3%
MIPU OIPaHUYEHUSAX

2 2
X, +X;, <16

X122 0.
3ananue 3. Jlana 3amaya ¢ HENUMHEHHOW LeneBoW (yHKUMEH W JMHEMHON cucTeMon
orpanndeHuil. cnomnp3ys rzpaqmqecmﬁ METO/, HAlTH T7100aJIbHBIE SKCTPEMYMBbI QYHKIIUN
— 2
L =(x1-5)" + (x2-4)
IIPU OTPAHUYEHUSX

5X, —4x, <-20,
3X, +2X, <30,
X, 2 0.

3amanue 4. [lana 3aga4a ¢ HENMMHEWHONW (QYHKIIMEH W HETMHEWHOW CUCTEMOU OrpaHUYCHUHN.
Hcnonw3ys 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 ycioBHBIE SKCTPEMYMBI C HCIIOIB30BAHMEM METOIa MHOXKUTENEH Jlarpanika.
3aganue 6. YCTaHOBUTB, SABJISIIOTCS JIM BBITYKJIIBIM MHOKeCTBO U.

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

3aganue 7. Yoenuthes B BeiykiocTu GyHkimu f(X) Bo Bcem nmpoctpancTie Ry,

X2 X2
f(Xl, Xz):4 1+ 72 22X X4 6% - X2 22,

3amanue 8. Yka3aTh HEMyCTOE OTKPbITOe MHOXeCTBO U, Ha koTopom dynkuus f(X) siBisiercs

BBIITYKJIOM.

2
Xl

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

3amanue 10. [IpoBectu 5 ureparuii MeToAa BpalIeHHUs] CUCTEMbl KOOPAUHAT JJisi PEIICHUs
3a1a4n

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

_ _ay0 _ (o
g A=12.4=3X"=(21).
3ananue 11. Mcnoab3ys mpocTeimii anropuT™ MeToa tpados, pemuTh 3a1a4y
2 2 -
f(x)=x%"+x%," = min,
X, +1<0,
BbIOpaB B KauecTBe PyHKIMH MTpada KBaIpaTUUHYIO (PYHKIIHIO.
3ananue 12. PemnTs 3a1ady 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 MeETOJAa HAUCKOPEHMIIEro CIycKa s

z2=3x" —5xy +4y°

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

B35Th TOUKY (2; 0,5).

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

X, —4x,-4<0
3X, —X, 20
X, +X,—4>0



X, =20,x,=20
3amanue 2. Mcnonb3ys rpaduyueckuii METO, HAUTH TII00aTbHBIE SKCTPEMYMBI () YHKITHH
L=x+2X
IIPU OIPaHUYCHUAX
2 2
X, +X; <36

X122> 0.

3amanue 3. JlaHa 3amavya C HEIMHEHHOW IeleBOW (yHKIMEH W JWHEHHOW cHCTeMOM
orpannyenuil. Mcnosb3ys rzpaqmqecxnﬁ METOJ, HATH TTI00aJIbHBIE SKCTPEMYMBI () yHKIIUN

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 OrpaHUYEeHUN.
Hcnonb3yst rpadudecKuii METO, HAWTH 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 + 3% = 4.

Haiitu ycioBHBIE SKCTPEMYMBI € UCTIOIB30BAHUEM METO/1a MHOXKHUTENEH Jlarpanika.

3aganue 6. YCTaHOBUTB, SIBIISIOTCS JIU BBITYKIIBIM MHOkecTBO U.

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

3amganue 7. YoenuThes B BhiykiocTu GyHkimu f(X) Bo Bcem mpocTtpaHcTBe Ry,

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

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

f(x) = sin( X1+ *%2).
3a,Z[aHI/IC 9. Pemuts 3aa1y MUHUMU3AIUN METOAOM COHpH)KéHHBIX Ir'paiuUCHTOB.
L u2 Y2 -
f(X)=x +x, —20x, —30x, —> min.
3a,Z[aHI/IC 10. HpOBGCTI/I 5 I/ITepaL[I/Iﬁ MCTOJa BpalllCHUA CUCTEMbI KOOpAUHAT IJIA PCHICHUA
3a1a4u
f(X) = (X, —4)° + (X, —2)* + (X, + X, —=5)° — min.

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

3ananue 11. Mcnonb3ys npocTelmii aaroput™ MeToja mrpados, pemuTh 3a1ady



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

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

3ananue 12. PemnTs 3a7a4y LIETOUYMCIEHHOTO JINHEHHOTO IPOrpaMMHUPOBaHUS
F =5x, + 7X, — min

—3x, +14x, <78
5%, —6X, <26
X, +4X, 225
X, 20,%, 20, X, X, € Z.
3ananue 13. Peann3oBarh 5 1IaroB ajiroputMa MeETOJa HAUCKOPEHMIIEro crmycka ais

.=

2 2
—X“[2+5X+xy -y~ y
HaXO0XKXICHUA MaKCUMyMa (bYHKI_[I/II/I B kadecTBe HaYaILHOM TOYKHU 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 rpaduueckuil METO, HAMTH TI00aTbHbIE IKCTPEMYMBI (DYHKLIUN
L =-X; -2X%,
MIPU OIPAaHUYCHUAX
X2 +x5 <25

X122> 0.

3amanue 3. [lana 3ajmada ¢ HenuHEWHOM meneBod ¢yHKUMEH W JIMHEMHOHN cuctemMoit
orpannyeHuil. cnonb3ys r})aqmqea(nﬁ METO/I, HAUTH TTI00aTIbHBIE IKCTPEMYMBI (DYHKLIUN
- 2
L=(X -1+ (x2-1)

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

3ananue 4. [laHa 3a1aua ¢ HeMMHEHHON (yHKIMEN U HEMMHEHHONW CHUCTEMON OrpaHUYeHUH.
Hcnonw3ys rpadpudeckuii METOA, HAaWTH I100aJIbHbIE SKCTPEMYMBI (PYHKIIMH

L = (xy +1)? + (X -2)°

MIPU OIPaHUYEHUAX

X, X, <6 |

X1 <4,

X2 <5,

X122 0.

3ananue 5. JlaHa 3aa4a HEIMHEWMHOTO IPOrPaMMUPOBaHUS

L = XX

IIPY OIPaHUYEHUN

3X1 + X2 = 2.



Haiitu ycioBHbBIE S5KCTpEMYMBI C HCIIOIB30BAHUEM METOIa MHOXKUTENEH Jlarpanika.
3aganue 6. YCTaHOBUTb, ABJISIIOTCS JIM BBITYKIIBIM MHOKeCTBO U.

U= (0%, %) %2,

3aganue 7. Yoenuthes B BeiykiocTu GpyHkiun f(X) Bo Bcem nmpoctpancTse 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).
3aganue 9. PemnTh 3a1a4y MUHUMU3AIUH METOJIOM CONPSDKEHHBIX T'PAJUEHTOB.
f (X) = (x, —16)* +(x, —9)* — min.
3ananue 10. IIpoBectu 5 utepanuii MeToja BpallleHUs CUCTEMbI KOOPJAUHAT JJIsl PEICHUs
3a7iauu
f(X)= (% —7)*+ (X, =1)% + (X, + X, —9)* = min.

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

3amanwue 11. Mcnonb3ys mpoCcTeHImiA alnropuT™ MeTo1a ITpados, pemuTh 3a1a4y
f (x) = x*> —=10x — min,
Xx—-1<0,

BbIOpaB B KauecTBe PyHKIMH mTpada KBaIpaTUIHYIO QYHKIIHIO.

3amanue 12. Pemmts 3a1a4y 1EI0YMCIACHHOTO JIMTHEMHOTO MPOTPaMMUPOBAHUS
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 IIaroB ajropuTMa MeETOJa HAUCKOPEHMIIEro CIycka s

7=9x> - 7xy +10y°

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

B3ATh TOUKY (1; 1).

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

2X, =%, <0
2X, +X, 24
0<x, <2
0<x,<8
3ananue 2. Vcnonb3ys rpaguueckuii MeTo 1, HAalTH 1J1006anbHbIe SKCTPEMYMBI (PYHKIIMH
L=2X;+ X
MIPU OIPaHUYEHUAX
2,2
X +X, <4

X122 0.



3amanue 3. [lama 3ajmada ¢ HEMUHEWHOHM LeneBod (yHKUMEH M JUHEWHOW cucTeMoit
orpannyeHuil. Micronb3yst rpaduueckuii METo1, HANTH TI100aTbHBIE SKCTPEMYMBI () YHKITHH

L= (x-2)° + (%2 -1)°

MIPU OrPAaHUYCHUAX

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

3ananue 4. Jlana 3aga4a ¢ HeMMHEHHON (pyHKIMEH W HEMHEWHOW CUCTEMON OrpaHUYCHHIA.
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 + Xo = 3.

HaiiTi yciioBHBEIE SKCTPEMYMEI C HCITOJIb30BAaHHEM METO 1a MHOXKUTeIel Jlarpamka.

3ananue 6. YCTaHOBUTH, SBIISIOTCS JIU BBITYKJIBIM MHOKECTBO U.

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

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

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

1
2 2
f(x) = Xl + X2 + X X, )
3amanue 9. PemmTh 3a1a4y MHHUMHU3AIIUA METOJIOM CONPSOKEHHBIX TPAJIUEHTOB.
X + X —10x, — 20x, — min,

3ananue 10. IIpoBectu 5 utepanuii MeToa BpallleHUs CUCTEMbl KOOPJAUHAT JJIsl PeIeHUs
3a1auu

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

_ _a2y0 _(p
B A=12,1=3 = (63).
3aganue 11. Mcnonb3ys mpocTeHInuii anroput™ MeTo1a ITpadoB, PEUIUTh 3a1a9y
f(x) = —6x" +11x, + X, — min,
X+ X2 —x2 <0, %+ X2+ X2 24, %, <5,x 20,%, >0, %, >0,
BbIOpaB B KadecTBe GyHKIMU ITpada KBaAPATHUHYIO (YHKIIHIO.

3ananue 12. PemnTs 3a7a4y 1ETOYUCIEHHOTO JINHEHHOTO MPOTrpaMMHUPOBAHUS
F =6x, + X, — min



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

X, 20,%, 20, X, X, € Z.
3amanue 13. Peanu3oBare alroputM MeTojAa AUXOTOMHUU ISl MIOMCKAa MUHUMYMa (DYHKIIUH

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

Bapuanrt 5
3ananue 1. Pemuth rpaduuecku
F =2x, —6Xx, — max
X, + X, =2
— X, +2X, >4
X, +2X, <8
X, 20,x, 20
3ananue 2. Vcnonb3ys rpaguueckuii METo 1, HAalTH I7100aabHbIE IKCTPEMYMBI (DYHKLIUN
L =-3X1 -Xo
IIPU OIPAaHUYEHUSAX
2,2
X +X; < 9'
X122 0.
3amanue 3. [lana 3agaua ¢ HeNIMHEWHOW 1eneBod (yHKIUEH W JMHEWHON CcHCTeMOi
orpannyeHuil. Mcnoinb3ys rzpa(pnqecxnﬁ METOJ, HATH TTI00AIbHBIC SKCTPEMYMBI (D yHKIIUN
- 2
L= (Xl -3) + (Xz -4)

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

3amanue 4. [lana 3a7a4a ¢ HeNMUMHEHHONW (QYHKIIMEW W HEJIMHEWMHOW CUCTEMOM OrpaHUYEHUHN.
Hcnonw3ys rpadbudeckuii METO, HAaWTH II100aIbHbBIE SKCTPEMYMBI (DYHKIITHH

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 UCITOJIB30BAaHUEM MeTo/1a MHOXKuTenel Jlarpanxka.

3al[aHI/IC 6. yCTaHOBI/ITL, SABJISIFOTCS JIM BBIITYKJIBIM MHOKCCTBO U.

Xt X5
U={(X1,X2)|X1-X2§2, 1 4+ 2§4}

3aganue 7. YoenuThes B BeIykiIocTu GyHKImK f(X) Bo Bcem mpoctpancTse Ry,

f( X11 X, , X3) — ex12+x§+x32 .



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

BBIITYKJIOM.

Xy

f(x) =5+3 X2 .
3aganue 9. Pemuth 3a1a4y MUHUMU3ALMKA METOJIOM COIPSKEHHBIX TPAJIMEHTOB.
f (x) = x* + x> ~10x, —8x, — min.
3aganue 10. IIpoBectu 5 uteparuii MeToma BpalIEHUs] CUCTEMbl KOOPAWHAT Uil PEIICHUS
3aJ1a4n
f(X) = (X, —8) + (X, =3)* + (X, + X, —9)> = min.

Bagry, A= 12, 4=3x"=(73).
3anmanue 11. Mcnonb3ys mpoCTeHIMiA aNropuT™ MeToAa ITpadoB, pemuTh 3a1a4y
f(x) = X/ —2x, — X, — min,
2X, +3%,-6<0
2X, + X, —4<0.
BbIOpaB B KadecTBe PyHKINU Tpada KBaAPATHIHYIO () YHKIIHIO.
3aganue 12. PemuTs 3a1a4y LEI0YUCIEHHOTO JINHEHHOTO IPOrPaMMHUPOBaHUS
F =3x, + X, = max
4x, +3x, <18
X +2X, <6
X <5, X, <4
X, =20,X, 20, X, X, € Z.
3amanue 13. PeanusoBare anroputM meroja mepedopa JUlsl MOMCKa MUHHUMYyMa (DyHKIHH

_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 IMPCIIOoAaBaTCIIO B KOHIC CEMECTpa Ha
3a4E€THOM HeAee.

Kpurtepun onenkmn:

- OLIEHKA «3a4TE€HO)» BBICTABIISIETCSA CTYIEHTY, €CJIM IMPAaBUJIBHO BBINOJIHEHO HE MeHee 70%
3a/laHus;

- OLIEHKa «HE 3a4TEHO» BBICTABIIETCS CTYJIEHTY, €CJIM MPaBWIbHO BBINMOIHEHO MeHee 70%
3a/laHusl.

7.2.2. KoaaoxkBuyM mno Teme «MeToabl OJHOMEPHOH MHHUMHM3ANUHN. DJIEMEHThI
BbINYKJIOI'O aHaJu3a. MeToabl rpagueHTa, HrnioTona, CONPSKEHHbIX
HAIIPABJEHUI»

(HauMeHO8aHUe OYEHOUHO20 CPedCmsa)

IIpumepHBIe BOIPOCHI K KOJUIOKBHYMY

1. ITocTanoBka 3aa4y OIITUMHU3AIIUU. I'moOanbHbIE U JIOKAJIbHEBIE peuiCHus.

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

3. 3amaua ycioBHOM onTuMu3anuu. E€ reomerpruueckast HHTEpIpeTanus B IBYMEPHOM Cllydae.
4, Knaccuueckas 3amada Ha ycIIOBHBIN 3KcTpeMyM. MeTton MHOkuTeNnel Jlarpanxka.

5. IlonsTus BBIITYKJIOT'O MHOXKXECTBA U BBIHYKHOﬁ (I)YHKI_II/II/I



6 Brinmykibie 3a1a4u ONTUMHU3ALUHI, UX CBOMCTBA.
7 3ajaun MaTeMaTUYeCKOro MPOrpaMMHUPOBAHUS.
8. 3ajauu BBITYKIIOTO IPOrPAMMHUPOBAHHUS.
9 3ajaun IMHEHHOTO IPOrPAMMHUPOBAHMS.

10.  3amaum KBaZpPaTUYHOTO MPOTPAMMHUPOBAHUS.

11. 3aaun TUCKPETHON ONTHMH3AIINH.

12. Anroput™m nmaccMBHOTO MOMCKAa MHHUMYMa YHUMOJIAIBHON (PYHKITUH.

13.  Ilomck MMHMMyMa YHUMOJAJIBbHOM (PYHKIIMHM METOAOM JAUXOTOMUHU.

14. Meron ®uboHauuM Morcka MUHUMYMa YHUMOJAIBHON (DYHKIHH.

15. Meroz 30J10TOr0 ce4eHusl MOMCKAa MUHUMYMa YHUMOJAJIbHON (QYyHKIIUU.

16.  Meron napabos noMcka MUHUMyMa YHUMOJATbHOU (DyHKIINU.

17. Meron KyOn4ecKkoil HHTEPHOIALMH IOUCKa MUHUMYMa YHUMOJAJIbHOW (DYHKIIUH.

18.  Merox nepebopa moucka riodabHOT0 MUHIMYMa (YHKITHH, YIOBICTBOPSIONICH YCIOBUIO
JInnmuna.

19.  Merox TOMaHBIX IOUCKA MIOOATLHOTO MUHUMYMa (DYHKIIHH, YIOBICTBOPSIONICH YCIOBUIO
JInmmmra.

20.  Komnycsl, BRITYKIIbIE KOHYCHI, appUHHBIE MHOXKECTBA.

21. KoMmOuHanmu Touex 1 000J10YKA MHOKECTB.

22.  3aMbIKaHHE ¥ OTHOCHTEJbHAS BHYTPEHHOCTH BBITYKJIOTO MHOKECTBA.

23.  CpoiicTBa HEOrpaHUUYEHHBIX BBITYKJIBIX MHOXECTB.

24.  Tlpoexmust TOYKA HA MHOXKECTBO, CBOMCTBA IIPOCKITHIA.

25. TeopeMbl OTICTUMOCTH.

26. Kpaiiane ToYKkM BBITYKIOrO MHOKECTBA. BOCCTAHOBIIEHHE BBIITYKJIOTO KOMIIAKTA 110 €ro
KpaHUM TOYKaM.

27.  ComnpsikEHHBIE MHOXECTBA.

28.  CTporo BBIMYKJIbIE U CHIIBHO BBITYKJIbIE () yHKITUH.

29.  BHyTpeHHHE Onepary B KJIacce BBITYKIBIX (YHKIIHH.

30.  uddepeHunanbHble KpUTEPUH BBHITYKIOCTH (DYHKIUIA.

31.  Heo0xoammoe ycioBHEe ONTUMAIBFHOCTH B 3a/1a4€ MHHUMHU3AIIUN B TEPMHUHAX HAIPaBICHUH.
32.  JuddepeHunanbHOe yCI0BHE ONTUMAIBHOCTH B 3a/1au€ MUHMMHU3ALMHU HA BBITYKJIOM
MHOXECTBE.

33.  I'papuentHblii MeToa. CXOIUMOCTH B Cy4ae HEBBITYKIOH MUHUMHU3UPYEMOM (yHKIUH.
34,  CXOIUMOCTH H OIIEHKa CKOPOCTH CXOJMMOCTH I'PaJINEHTHOTO METO/Ia B CIIy4ae CHIIbHO
BBINYKJIOH MUHUMU3UPYEMOH (QYHKITUH.

35. Metox Hetorona. CXxoauMoCTh METO/Ia M OIIEHKA CKOPOCTH CXOJAUMOCTH.

36. Meroa HproToHA ¢ peryanpoBKOM mara.

37.  KBa3WHBIOTOHOBCKHE METOJIBI.

38. ITonsATHE CONPSKEHHBIX HAIIPABJICHUM U UX CBOMCTBA.

39.  Merox conpspkEHHBIX HANPABJICHUH HYJIEBOTO MOPS/IKA.

40.  Metoa conpsKEHHBIX TPAUEHTOB.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KomnokBuym npoBoautces B yCTHOH (hopMe mocie u3ydeHus: TeMbl «MeToJIbl CONpSIKEHHbBIX
HaIlpaBJICHUN».

Kpurepun onenkmn:
- OLEHKa «OTJIUYHO» BBICTABIISETCS CTYIEHTY, €CIIM CTYAEHT Na€T pa3BEPHYTHIA OTBET
Ha OCHOBHOM BOIIPOC, I'PaMOTHO W3J1ara€T MaTepuaj, BEPHO OTBEYAET Ha JOINOJHUTEIbHBIE
BOIIPOCHI;
- OLEHKAa «XOPOILI0» BBICTABJISETCS CTYACHTY, €CIIM CTYJEHT Na€T Pa3BEPHYTHIA OTBET HA
OCHOBHOIl BOIIpOC, TPAaMOTHO H3JIaraeT MaTepuaj, HO JONYCKaeT MpH OTBETe HE3HAUUTENbHbIE
OLIMOKH; IIPU ATOM OH BEpHO OTBEYAET Ha OOJIBIIMHCTBO JIOMOJIHUTENBHBIX BOIIPOCOB;



- OILICHKa «YyJOBJIETBOPUTEIHLHO» BBICTABIISETCS CTYIEHTY, €CIU CTYACHT IpPHU OTBETE
JEMOHCTPHUPYET 3HAHUE JIHILb HEOOXOJUMBIX OCHOB Y4eOHOT0 MaTepuaa;

- OIICHKa «HEYJIOBJIETBOPUTEIIHHOY» BBICTABISETCS CTYACHTY, €CIM CTYJIECHT HE 3HAET
3HAYUTENIbHOM YacTh MPOTrpaMMHOIO MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIMOKU MpPU OTBETE
Ha BOIIPOCHI.

7.3. OueHo4Hble cpeacTBa AJs NMPOMEXKYTOUHOH aTTeCTAMU IO HTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonpocsl K NpOMeKYyTOYHOI aTTecTaluu

Cemectp 3
Ne Bomnpocs k 3auery
n/n
1 [TocraHoBKa 3aaun oNTUMH3AIUH. [ JI00aTBHBIC U JIOKATBHBIC PEIICHHUS.
2 3anava 6e3yciioBHOM onTuMHU3anuu. Heo6XoauMble 1 TOCTaTOUHBIE YCIOBUS
ONTHUMAJILHOCTH..
3 3anava ycioBHOM ontumu3anuu. E€ reomeTpruyeckas HHTEpIIpeTalys B JByMEPHOM
ciydae

Knaccuueckas 3aJa4da Ha YCJ'IOBHHﬁ OKCTPEMYM. MeTo MHOXKHTEICH Harpacha.

[ToHSITHSI BBITYKJIOTO MHOYKECTBA M BBITYKJION ()YHKITUH.

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

3a/1auM BHITYKJIOIO IPOrPaMMUPOBAHHUS.

4
5
6 BBIHYKJ'IBIG 3aJa4dy OIITUMHU3aAllMH, UX CBOWCTBA.
2
8
9

3aaun TMHEIHOTO MPOrPaMMHUPOBAHHUS.

10 | Bamauym KBaJIpaTUYHOTO MPOTPAMMHPOBAHUS.

11 3ajaun JUCKPETHON ONTUMM3ALINH.

12 | AnropuT™m macCMBHOTO NMOMCKAa MHHUMYMa YHUMOJAJIbHOW (D)YHKIIHH.

13 | Ilouck MEHUMyMa YHUMOJAIbHOW (DYHKIIMHA METOIOM TUXOTOMUH.

14 | Yucna ®ubonayun. Meron @uboHayyy norcka MUHUMyMa YHUMOAIbHON (PYHKITUH.

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

16 | Merton nmapa0oJ MOMCKAa MUHUMYMa YHUMOAAJIbHON (DYHKIIUH.

17 | Meton kyOn4yeckoil MHTEPHOJISIMHI TOMCKa MUHUMYMa YHUMOAAJIBbHON (QYHKIIMH.

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

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

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

21 KomOuHaimu Touek 1 000JI04YKA MHOKECTB.

22 3aMBIKaHHE U OTHOCUTEIIbHAS BHYTPCHHOCTD BBIITYKJIOTO MHOXKCECTBA.

23 CBoiicTBa HCOTIPaHNYCHHBIX BBITYKJIBIX MHOKCCTB.

24 ITpoekius TOUkH Ha MHOKECTBO, CBOMCTBA MPOEKITUH.

25 | Teopembl OTIETUMOCTH.

26 | KpaiiHue TOUKH BBIITYKJIOTO MHOXKECTBA.

27 | BoccTaHOBJICHHE BBITYKJIOTO KOMIIAKTA 110 €70 KPAWHUM TOYKAM.

28 | Conpsk€HHBIE MHOXKECTBA.

29 | CTporo u CHIILHO BBIITYKJIbIE (DYHKITHH.

30 | BHyTpeHHHUe onepaliy B Kjacce BHITYKIIBIX (YHKIUH.

31 | InddepeHnmanbabie KPUTEPUH BBITYKIOCTH ()yHKITHHA.

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




HaIpaBJICHUN.
33 | JuddepeHnuanbHoe yCIOBUE ONTUMATBHOCTH B 331aU€ MUHIUMH3AIIUN HA BBITYKIOM
MHO>KECTBE.
34 | I'paguentHelii Metoa. CXOAMMOCTb B CIIydae HEBBIMYKIONH MUHUMU3UPYEMON (YHKIIUH.
35 | CXoauMOCTh M OIIEHKA CKOPOCTH CXOJUMOCTH I'PAJUEHTHOTO METO/Ia B CIIy4ae CUIILHO
BBINTYKJIOH MUHUMHU3UPYEMOH (YHKITUH.
36 | Meron Hetorona. CxoauMOCTh METO/1a U OLIEHKAa CKOPOCTU CXOAUMOCTH. MeTot
HproToHa ¢ perynmpoBKo# mara.
37 KBa3sHHBIOTOHOBCKHE METOIBL.
38 | [lonsiTe conpsoKEHHBIX HAPABJICHUH U UX CBOMCTBA.
39 | Merox conpspKEHHBIX HApaBJICHUH HYJIEBOTO MOPSAKA.
40 Metoa conpsKEHHBIX TPATUEHTOB.
41 | Meropa BpallieHUs CUCTEMBI KOOPAMHAT.
42 | CuMIUIeKCHBIA METOJI pelieHusl 3a1a4i 0e3yCIOBHON ONTUMU3ALINY.
43 | MeTtoxa npoeKIyy rpalenTa. Y CIIOBHs CXOJMMOCTH METOAA MPOESKIINH I'PaJUEHTA.
44 | Meroa yclIOBHOTO rpaiueHTa. Y CJIOBHS CXOJMMOCTH METOJIa YCIOBHOIO I'PaJIMEHTA.
45 | Meroa mtpadHbIX QyHKIUN. Y CIOBHUSI CXOAUMOCTH MeTo1a IITPadHBIX QYHKITHIA.
YcnoBue p — perynspHOCTH 33ja4d MaTEMaTHUYECKOr0 IPOrpaMMHUPOBAHUS.
46 O1eHKH CKOPOCTH CXOJIMMOCTH METOJ1a IITPAPHBIX QYHKIIHIA.
47 | Ilpocrelimmii aropuT™M MeToa mTpados.
48 | HenpepsIBHBIN aIrOpUTM METO1a ITPadOB.
49 | Meroa ['omopu perieHus 11e10UMCICHHON 3a7]a4d JTIMHEHHOTO TPOrpaMMUPOBaHUSI.
50 | Meronx 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)Onenka «3a4TeHO» MO pe3yNbTaTaM padoThI
(mucHMEHHO) B ceMecTpe («aBTOMAaTOM)) CTaBUTCS B

CJIy4ae yCIEIIHOTO BBIITOJIHEHUS
HHIUBHUAYAJIBHOI'O0 JOMAIOIHETO 3alaHUA U
CIauu KOJJIOKBUYMA, €CJIM CTYJIEHT aKTUBHO
pa60Tan Ha NMPAKTHYCCKUX 3aHATHUAX B
TE€YEHHE CEMECTPA U MPOJAEMOHCTPUPOBAT
3HaHME MaTepuaia 10 BCEM U3y4yaeMbIM
pazzenaM JUCHMILINHEL.

2)B npouiecce nmpoBeaeHUs 3a4€Ta

OLICHKA «3aYTEHO» CTaBUTCA CTYIEHTY,
YCIEIIHO CIIPAaBUBIIEMYCS C
WHAVBUAYAJIbHBIM IOMAIIHUM 33JJaHUEM U
CIaBIIEMY KOJUIOKBUYM, IIPU YCIOBUH, YTO
OH BEPHO PEIINII BCE NMPEJIOKEHHBIE EMY Ha
3a4€Te 3a/1a4uu.

«He 3auTeHO» | OLEeHKa «HEe 3aYTEHO» CTaBUTCS 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

KoanuyecTBO B

Ne nocodue, yue0Ho- I'on HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK)
n/n MeToAnYecKoe mocooue, M3IaHUA ounodaunorexe /
NPAKTHKYM, AP.) HaumenoBanue 3bC

1 B. B. Jlecun, 1O. I1. OCHOBBI METOOB OIITUMHU3AIIUHA YuyebHoe mocodue 2016 SBbC «JIaHB»
Jlucogen

2 A. B. Ilanrenees, T. A. MeTo/ibl ONTUMM3ALIMK B IPUMEpax 1 YuyebHoe mmocodue 2015 SBbC «JIaHB»
Jletora 3ajiavax
8.2. JlonosinuTeIbHAS JIUTEpPATypa

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

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

4 | A.B. Arretkos, B. C. MeTo1bl ONTUMH3ALNHI VYuebHoe mocodue 2013 9bC
3apy6un, A. H. "ZNANIUM.COM"
KanatHukoB

5 | E. A. Kouerypona Teopus U METOABI ONTUMU3AIIIT YyeOHoe nmocobue 2013 3BC "IPRbooks"

6 | U. H. Mactsesa, O. H. MeTtoasl onTUMH3AUK: JInHEHHbBIE U VY4ebHoe mocobue 2011 3BC "IPRbooks"
CeMeHUXHHA HEJTUHEHHBIC METOJIBI M MOJIEITH B

SKOHOMHUKE
7 | A. B. IlanTenees, T. A. MeTobl 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 Hanvenosame 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

VY4aeOHas ayTuTOpHs U151 IPOBEICHHS CTombl yYeHUYECKHE JBYXMECTHBIC
3aHATHH JISKIIMOHHOTO THIIA. Y 4eOHas (MOHOOJIOK), CTOJI PENoIaBaTeIbCKHUil,
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH CTYJI, I0CKa ayJUTOpHasi (MeI0oBast)

CEMHHApPCKOro TUMa. Y4yeOHas ayTuTopus A
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMOTHCHUS
KYPCOBBIX pa0boT). YueOHast ayquTOpHs s
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYaTbHBIX
KOHCYNbTaIi. Y4ueOHas ayTuTopus s
MIPOBEJICHUS 3aHATUH TEKYIIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-305).

VYyebHas ayuTOpHs JJIs TPOBEACHUS CToBl yUYEHUUECKHE IByXMECTHBIE
3aHATUH JEKIMOHHOIO TUMA. YyeOHas (MOHOOJIOK), CTOJI MIPEToIaBaTeNbCKU,
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH JI0cKa ayAUTOpHast (MesnoBas)
CEMHHAPCKOTo TUMa. Y4eOHas ayTuTopus A
KypCOBOTO TIPOEKTUPOBAHUS (BBITIOITHEHUS
KypCOBBIX pa0oT). YueOHast ayIuTopus Juis
MIPOBEJICHUS TPYIITOBBIX U MHINBHTYaTbHBIX
KOHCYNbTaIMi. Y4ueOHas ayTuTopus As
MIPOBE/ICHUS 3aHATHI TEKYIIErO KOHTPOJIS U
npomexyrouHoit arrectarmu (YJIK-411).

VYdeOHast ayTUTOPHS TSI IPOBEICHUS CTomBl yYeHHYECKHE JBYXMECTHBIC
3aHATUH JEKIIMOHHOTO THIA. Y4yeOHas (MOHOOJIOK), CTOJI MTPEToIaBaTeNbCKUH,
ayJTUTOPHS JJIsl IPOBEACHUS 3aHATHH CTYJ, TOCKa ayJUTOpHasi (MeIoBast)
CEeMHUHAPCKOro TUMa. Y4yeOHas ayIuTOpHs IS
KYpCOBOTO TIPOCKTUPOBAHUS (BBITIOITHEHUS
KYpCOBBIX pa0oT). YueOHast ayuTOpHs JUis
MIPOBE/ICHUS TPYIIIOBBIX U HHIMBHUIYaIbHBIX
KOHCYJIbTAIlMi. YueOHast ayuTopus s
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexyrounoit arrectarmu (YJIK-310).

4 YueOHas AyJUTOpUAd IJI MIPOBCACHUA Cromnl YUYCHUYCCKUC NBYXMCCTHBIC




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, 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 IPOBEACHMS 3aHATHIA
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO MPOCKTUPOBAHUS (BBIMOTHCHUS
KYPCOBBIX paboT). YueOHas ayIuTOpus IJIs
MIPOBEJICHUS TPYIIOBBIX U WHINBHIYaTbHBIX
KOHCYJbTalnil. YueOHas ayiutopus 1is
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
npomeskyrounoii arrectamuu (YJIK-413).

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

Y4eOHast ayTuTOpUS ISl IPOBEIACHHSI
3aHSATHUH JCKIMOHHOTO THIIA. Y4yeOHas
ayTUTOPUS JIJISt IPOBEACHMS 3aHATHIA
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMTOTHCHHUS
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s
MIPOBEICHUS TPYIITOBBIX U WHINBHIYaTbHBIX
KOHCYJbTalMil. Y4ueOHas ayuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-418).

CToJIbI YYCHUYECKUE IBYXMECTHBIE
(MOHOOJIOK), JOCKa ayIuTOpHas 3-X
CEKIIMOHHAsI (MEJIOBasi), CTOJ
NPEI0IaBaTEIbCKU, CTYIIbSI, IPOCKTOP
Acer

Kommnsrorepnsii knacc. [lomenienue s
CaMOCTOSITENIbHOM paboThl. YueOHas
ayIUTOPUS ISl TIPOBENICHHSI 3aHATHI
CEMHHAPCKOTo THMa. Y4yeOHas ayTuTopus AJs
KYypCOBOTO TIPOEKTUPOBAHUS (BBITIOITHEHUS
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYaTbHBIX
KOHCYNbTaIMi. Y4ueOHas ayTuTopus Ass
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexytounoii arrecrarmu (I'-401).

CroJibl y4EeHUUYECKUE, CTYIIbs
yueHnndeckue, [IK ¢ BbIXOJ0OM B ceTh
WNHuTtepner




