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1. ]_Ie.]'[I/I H 3a1a91 JUCIHUIIJIUHBI

1.1. Hean aucumnimHb

OCBOEHHE OCHOBHBIX HJCH METOJ0B, OCOOCHHOCTEW oO0MacTeld NPUMEHEHUS M METOAUKHU
WCTOJB30BaHUSI MX KaK TOTOBOTO HWHCTPYMEHTA IPAKTUYECKOM pabOThl MPH NPOCKTUPOBAHUU U
pa3paboTKe CHCTEM, MaTeMaTHYeCKOH oOpadOTKe MaHHBIX TEXHUYECKHX, OPraHMU3alUOHHBIX U
SKOHOMHYECKHUX 3aJ]ad4, [IOCTPOCHUH AJITOPUTMOB M OPraHM3alMM BBIYUCIMUTENBHBIX ITponeccoB Ha [IK.
Lenpto mpenomaBaHUsl AAHHOW JWCIMIUIMHBI SBISETCS (DOPMHUPOBAHHME Y CTYACHTOB TEOPETUYECKHX
3HaHUM, NPAKTUYECKUX HABBIKOB II0 BOIPOCAM, KAaCAIOUMMCs MPHUHATHS YIPABICHYECKHX DPEIICHUM;
OCBOCHHE CTYIEHTAMM COBPEMEHHBIX MAaTE€MAaTHYECKHX METOAOB aHAIN3a, HAYYHOTO IPOTHO3UPOBAHMS
MOBEJICHUS TEXHUYECKUX M SKOHOMHUYECKHX OOBEKTOB, OOydeHHE CTYIEHTOB NMPHUMEHEHUIO MOJEIeH U
QITOPUTMOB PELIEHUs CIIEHHAIBbHBIX 3a/1a4 ONTUMHU3ALUU

1.2. 3agaum IMCHUIIHHBI
— + 3ydyeHue Mozeneil KBaApaTUUHOTO MPOrPAMMHUPOBAHHUSL.
— + M3ydeHue Mozeneil TMHaAMHUYECKOTO MPOTrpaMMHUPOBAHMUSL.
— * M3ydeHue BapHallMOHHOTO HCUYHUCIICHUS.
— + @opMUpOBaHHE Yy CTYAEHTOB 3HAaHUM M yMEHUH, HEOOXOAMMBIX I APPEKTUBHOTO
YIpaBICHUS] TEXHUUECKUMHU, OPraHU3allMOHHBIMU 1 SKOHOMUYECKUMH CHCTEMaMU

2. MecTo aucuuniuibl B cTpykrype OITOII
Jucrunnuna «Metoabl onrtumu3anum» (b1.6.1) otHOcuTCs k Gioky 1 (6a3oBast 4acTh).
[MocnenyromumMu AUCHUIUIMHAMA SIBIISTIOTCS: METO/BI TUTAHWPOBAHUS dKcnepuMeHTa, HaydHo-
uccaenoBarenbckas padora (paccpen.), [IpenaummomHas mpakTUKa.

3. TpeGoBaHusi K pe3yJibTaTaM 0CBOEHH S JUCUMILIHHbI

[Ipouecc n3yueHus: AMCUUIIIMHBI HaMpaBJieH Ha (GOPMUPOBAHUE CIEAYIOUTUX KOMIIETCHIIUMI:

— OK-1 crmocoOHOCTBIO COBEpIICHCTBOBAaTh W pPa3BHBaTh CBOW HHTEIJICKTYaJdbHBIH |
OOIIEeKYIBTYPHBIN YPOBEHB;

—  OK-4 criocoOHOCTBIO 3aHUMATHCSI HAyYHBIMU UCCIIEIOBAHUSIMU;

— OIIK-1 cnocoOHOCTBIO BOCIIPUHUMAThL MAaTeMaTHYECKHE, €CTECTBEHHOHAYYHBIC, COIMAIBHO-
SKOHOMHYECKHE U MPO(eCCHOHATIbHbIE 3HAHUSA, YMEHHEM CaMOCTOSTEILHO NMPUOOpeTarh, pa3BUBATh U
MPUMEHATh UX Ui pelieHUs] HeCTaHAAapPTHBIX 33/1a4, B TOM 4YKCJIe B HOBOW WMJIM HE3HAKOMOM Cpele U B
MEXAUCHUITTUHAPHOM KOHTEKCTE;

B pesynbrare u3ydeHus IMCIUIUIMHBI 00y4atoluics JOIKEH:

— 3HaTh [] MOAENM KBaJIpPaTUYHOTO MPOrpaMMUpOBaHMsl; [ JBOWCTBEHHOCTh 3ajay
HEJIMHEWHOTO0 MPOrpaMMHUPOBaHMs; [] MOAENTM IUHAMUYECKOTO MPOrpaMMHUPOBaHUS; [] OCHOBBI
BapHAIIMOHHOTO MCUYHUCITICHHUS

— yMeTb [] co34aBaTh MOJIENM HEIWHEHHOro MPOrpaMMHUPOBAHUS M TMPOBOJUTH aHAIIU3
Mojenei; [ pemarh 3aJaud KBaJIpaTUYHOTO NpPOrpaMMUpOBaHus; [J co3naBaTh ONTHUMH3AIMOHHBIE
Monenu; [ co3gaBaTh MOJENHM JTUHAMHYECKOTO MPOTrpaMMHpOBaHMs; [ TBOpPUECKH HCIIOIB30BaTh
TEOPETUYECKUE 3HAaHUA Ha MPAKTUKE;, [| HCMONb30BaTh IMOJYYEHHbIE 3HAHUS MJIs [JIAHHUPOBAHUS
(GYHKIIMOHUPOBAHUSA U PA3BUTHSI PEANIPUATHS U B HAYYHBIX HCCIIEIOBAHUIX

— BJaAeTh [J MeTogamMu peuieHus 3ajJad KBaJpaTUYHOIO MPOrpaMMHUpOBaHuUs; [ MeTogamu
peuieHusi 3ajad JIMHAMHYECKOTO MNPOrpaMMHMpPOBaHUA; [ MeTogamMu penieHus 3aJad BapUallMOHHOTO
HCYHCIICHUS

4. O0beM AUCIMIIMHBI M BUABI Y4e0HOH padoThl
OOmast TpyZOE€MKOCTh IUCHMIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €IMHHIBI U TpeICTaBlieHa B
tabmuue 4.1.
Ta6numa 4.1 — TpyroeMKOCTh AUCIUILTUHBI

Buner yueOHOM nesTenbHOCTH Bcero uacos CemecTpsl
1 cemectp
AyauTopHble 3aHATHS (BCETo) 36 36
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Jlexuuun 10 10
IIpakTuyeckue 3aHATHS 14 14
JIaboparopHbie pabOTHI 12 12
CamocrosarenbHas paboTa (Bcero) 108 108
OdopMmieHre 0TYETOB IO JIA00OPATOPHBIM paboTam 12 12
[TpopaboTka JIEKIIMOHHOTO MaTepuaa 4 4
CaMocToATenbHOE U3yYEHHE TEM (BOIIPOCOB) 42 42
TEOPETUYECKOM YacTH Kypca

IToaroroBka K NpakTUYECKUM 3aHATUSAM, CEMHUHAPaM 14 14
Bcero (6e3 ax3amena) 144 144
O6mast TpyI0EMKOCTh, 4 144 144
3auetHbie EaunauIb 4.0 4.0

5. Conepixanue TMCUMIITHHBI

5.1. Pa3aenan! JUCHMIIMHBI 1 BUALI 3aHATHHA
Paznensr nuCHUIUIMHBI M BUBI 3aHATUN TPUBEACHBI B Ta0mwmie 5. 1.

Tabmuma 5.1 — Pasgensl IUCIUIUIMHEEI U BUALI 3aHATHHA

- =y <y @ g % §
: R o S o = =
T = te © S = O =
u ° S S < S 2o
a3BaHUs Pa3/IeiOB JIUCITUTUTHHBI & ) e =3 o O £ &
= g = = 5 O ==
e | £ & 3g £
= o M © S =
1 cemecTp
1 Tema 1. KBagpatuuHoe 2 4 4 21 31 OK-1, OK-4,
MPOrpaMMHUPOBAHKE OIIK-1
2 Tema 2. Teopust TBOWCTBEHHOCTH 3 2 0 13 18 OK-1, OK-4,
OIIK-1
3 Tema 3. Moaenu IHHAMUYECKOTO 2 4 4 19 29 OK-1, OK-4,
MPOrpaMMHUPOBAHUS OIIK-1
4 Tema 4. BapualiuoHHOE HCUUCIICHUE 3 4 4 19 30 OK-1, OK-4,
OIIK-1
Hroro 3a cemecTp 10 14 12 72 108
Hroro 10 14 12 12 108
5.2. Conep:xkaHue pa3aeoB TUCHUILIUHBI (110 JIEKIHAM)
Copneprkanue pa3ienoB TUCIUIUIMH (TI0 JIEKIUSAM) TpUBEIeHO B Tabnuie 5.2.
Tabnuna 5.2 — ConepkaHue pa3aenaoB TUCITUILIMH (TI0 JIEKIIHSIM)
3 2 £
Haspanus paznenos ConeprxkaHue pa3ieioB TUCIUIUIMHBI 10 JICKIHIM z e 5
S S =
2 52
~ e >
1 cemecTp
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1 Tema 1. KBagpatuuHoe
MpOrpaMMHUPOBAHUE

3ajaua KkBagpaTuyHoro nporpammuposanus (3KII).
VYenosue Kyna-Takkepa mst 3KI1. Meton petienus
3KII ¢ momoIp0 HCKYCCTBEHHOTO 6aszrca. Meto
pemnenus 3KII ¢ momMoIIbI0 CUMILIEKCHOTO
npeoOpa3oBaHus TAOIUIBI KOIPPHUIIMEHTOB
ypaBHeHUH. 3a/1aua 0 AOMOJIHUTEIbHOCTU. MeTox
pelieHus 3a1a4 o JononHuTenbHoctu (). Anropurm
pemienus 3axaun KII Munens-XBaeBckoro.

Hroro

OK-1, OK-
4, OIIK-1

2 Tema 2. Teopus
JIIBOMCTBEHHOCTU

DopMyIMpPOBKa ABOMCTBEHHOM 3aa4u.
I'eomeTrprueckast MHTEpIIpETaLKsl 1BOMCTBEHHOM 110
Jlarpanxy 3agaun. Pa3pbIB IBOMICTBEHHOCTH.
Pemienue nBorictBeHHOM 10 Jlarpanxy 3amaqm.
3a1auu IMHEWHOTO U KBAJIPaTUYHOIO
MIPOTPaMMHPOBAHUS

Hroro

OK-1, OK-
4, OIIK-1

3 Tema 3. Mopgenu
JAHAMHWYECKOTO
IIPOrpaMMHUPOBAHUS

JleTrepMUHUPOBAaHHBIE YIIPABIISIEMBIE ITPOLIECCHI.
OO11ast moCTaHOBKA 33/1a41 JUHAMHYECKOTO
nporpaMMUpPOBaHUA, IPUHOUII OITUMAJIIBHOCTH U
ypaBHeHus bemimana. 3agaya o pacnpeneneHun
CPEIICTB MEXy MPEANPUITHIMU. 3aaa49a 00
ONTUMAJILHOM PaclpeieIeHUH PECYPCOB MEKITY
OTpaciIsIMM Ha JIET. YIpaBiisieMble apKOBCKHE
MIPOLIECCHI C IOX0/IaMU

Htoro

OK-1, OK-
4, OTTK-1

4 Tema 4. Bapuaunontoe
HCUUCIICHHE

Oynknonansl. OcHOBHBIE IOHATHS. HeoOxonmnmoe n
JOCTaTOYHOE YCJIOBUS CYIIECTBOBAHUS SKCTPEMYyMa
¢yHkumroHanoB. BapuanuonHnele 3a1auu ¢
3aKpEIUICHHBIMU KOHIIaMH. MHOTOMEpHBIN CIy4ai.
VYpaBuenus Dunepa-Ilyaccona

Htoro

3

OK-1, OK-
4, OIIK-1

Hroro 3a cemecTp

10

5.3. Pazesibl (M CHUIVIMHBI U MEKIMCUUIIJIMHAPHBIE CBS3HU ¢ 00eCcedYuBAOIIUMH (P eAbL Iy IAMM)

U o0ecrieynBaeMbIMU (MOCJIEAYIOIIUMH) TUCHHIIIMHAMHA

Paznenbl MTUCHUIUIMHBI U MEXAUCIUILTUHAPHBIE CBSI3U C 00SCHEYUBAIOMIUMU (TIPEABIIYIIIMMHI) U

obecrneurnBaeMbIMH (IIOCIEAYIONMMU ) TUCIUIUITMHAMY TIPECTaBlIeHbl B Tabnume 5.3.

Tabmuma 5.3 — Pa3aenbl AMCHUIUIMHBI U MEXAUCIMILIIMHAPHBIC CBA3H

HanmeHnoBaHue TUCHUILIAH

Ne pas3acioB ,Z[aHHOfI JAUCHUIIIIMHBI, TJISI KOTOPBIX
HeO6XO,I[I/IMO HN3YyYCHUC O6€CH€‘II/IBaIOH_[I/IX u
o0ecreynBaeMbIX JAUCHUITINH

1 2 3 4
[Mocnenyromue AUCIUTLTAHBI
1 Meto1bl TUTAaHUPOBAHHSI YKCIIEPUMEHTA + +
2 HayuHo-uccnenoBarenbckas padora (paccpen.) + + + +
3 [IpemmuruioMHast IpakTHKa + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIUI, (POPMHUPYeMBbIX IPU U3YyUYEeHHH THCUMIIJIMHBL, U BH/I0B 3aHSTHI
CooTBercTBHE KOMIETEHLUH, (OPMUPYEMBIX NpPU M3YYEHUM AWUCIUIUIMHBI, M BHJIOB 3aHATUN
IpeCTaBiIeHo B Tabnuie 5.4.
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Tabnmuma 5.4 — CooTBeTCTBUE KOMIETEHIMH, (OPMHUPYEMBIX MPH H3YYEHUH AUCHUIUIMHBI, ¥ BHJOB

3aHATHI

Bunnl 3ansatui
=
=
=

e .
o = QG S
5 < & s S ®opMbI KOHTPOJIS
E o} < }
= = < Q =
) o, < <
oz = = @)

OK-1 + + + + Konnoksuym, Otuer no
nmabopaTtopHoil padore,
3aueT, Tect, OtueT no
MPaKTUIECKOMY 3aHSATHIO

OK-4 + + + + Konnoksuym, Otuer no
nmabopaTtopHoiil padore,
3aueT, Tect, OTueT noO
MPaKTUIECKOMY 3aHSATHIO

OIlK-1 + + + + Komnmoksuym, OT4uer no
nmabopaTtopHoil padore,
3aueT, Tect, OTueT no
MPaKTUIECKOMY 3aHSATHIO

6. UnTepakTuBHbIE MeTOAbI M GOPMBbI OPraHU3aLUHN 00yUYEeHHUS
He npenycmorpeno PVYII.

7. JlabopaTtopHbie padoThI
HaunmenoBanue 1abopaTtopHbIX paboT mpuBeaeHO B Tabmuie 7.1.
Tabmuma 7.1 — HammeHoBaHue 1abopaTtopHbIX paboT

v v =
a)
3 S 5
2 2 5
Haspanus paznenon HaumenoBanue nabopaTtopHbIx padoT 5 o S E
=2 2 =
& S g
= S
1 cemecTp
1 Tema 1. KBagpatnunoe |KBagparnunoe nporpammupoBanue. OnTuManbHbINA 4 OK-1, OK-
MIpOrpaMMHUPOBAHUE noprdens eHHbIX Oymar 4, OIIK-1
Hroro
3 Tema 3. Moaenu JlnHamuyeckoe nporpaMMHUpPOBAHUE 4 OK-1, OK-
JTUMHAMHYECKOTO Hroro 4, OIIK-1
MIPOrPaMMHUPOBAHUS
4 Tema 4. BapnannonHoe | BapuannonHoe ncuncieHue 4 OK-1, OK-
HCUHCIICHHUE Hroro 4 4, OIIK-1
Hroro 3a cemecTp 12

8. IIpakTHyeckue 3aHATHSA (CEMUHAPHI)
HaunmenoBaH#e MpakTHYECKHUX 3aHATUH (CEeMHHAPOB) MpHBeneHO B Tabmuie 8. 1.
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Tabnuna 8.1 — HaumeHoBaHME IPAKTUYECKUX 3aHATHI (CEMHUHAPOB)

3 i
3 = g
Z > 5
HasBanus pasnenos HaumeHoBaHMe paKTUUECKUX 3aHATUN (CEMUHAPOB) 3" S8
) S B
S o =
e S g
~ S
1 cemecTp
1 Tema 1. KBagparuunoe |He0OXOAWMBIE U IOCTATOYHBIEC YCIOBHUS 4 OK-1, OK-
MIPOrpaMMHUPOBAHHE CYILIECTBOBAHUS ONTUMAIBHOTO PEMIEHUS 4, OIIK-1
Hroro
2 Tewma 2. Teopus JIBOMICTBEHHBIE 33/1a4X B KBaIPATUYHOM 2 OK-1, OK-
JIBOMICTBEHHOCTH MIpOTpaMMHUPOBAHUU 4, OIIK-1
Hroro
3 Tema 3. Monenu JunaMuueckoe mporpaMmMupOBaHUE. 4 OK-1, OK-
JUHAMUYECKOTO JleTepMHUHUPOBAHHBIE YIIPABISEMBIE TPOLIECCHI 4, OIIK-1
MIPOrpaMMHUPOBAHUS Hroro
4 Tema 4. BapunaunonHoe | YpaBHeHHE Didiiepa Il BApUALIMOHHBIX 3a/1a4 C 4 OK-1, OK-
HCUYUCIICHUE 3aKpEIUICHHBIMU KOHLIAMHU 4, OIIK-1
Hroro 4
Hroro 3a cemecTp 14

9. CamocTosiTeIbHAsA padoTa
Buner camocTosiTennbHOM paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIUHU MTPEICTABICHbI B
Tabmuue 9.1.
Tabmuma 9.1 — Buasl camocTosTenbHONU pabO0ThI, TPYA0EMKOCTh U (JOPMHUPYEMBIC KOMITCTCHIIUN

. 0 =
= 2 =
3 = 5
. S O =
Bunel camocrositensHOM S . 2 O
Haspanus paznenon 5 S5 DopMbl KOHTPOJIS
paboThl < S =
=8 a =
al S 2
= S
1 cemecTp
1 Tema 1. KBagparnunoe |IloaroroBka k 4 OK-1, 3auet, KoyokBuym,
MIPOrpaMMUPOBAHHE MPAKTHYECKUM 3aHATHSM, OK-4, Otuer no n1abopaTopHO
CcEMUHapaM OIIK-1  |paGote, OTuer no
CamocTrosiTensHOE 12 %paKTquCKOMy 3aHATHIO,
T
U3y4YeHHEe TeM (BOTIPOCOB) c¢
TEOPETUYECKOU 4aCTH
Kypca
[IpopaboTka JTEKIIHOHHOTO 1
Marepuaia
OdopmrneHre 0T4ETOB IO 4
1a00paToOpHBIM paboTam
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Uroro 21
2 Tema 2. Teopust IloaroroBka x 2 OK-1, 3auet, KomokBuym,
JIIBOMCTBEHHOCTU MPAKTUYECKUM 3aHATHSM, OK-4, Otuert 1o 1abopaTopHOit
CEeMHHAapaM OIIK-1  |pabote, Otuer no
MPAKTHYECKOMY 3aHSITH
CamocTrosiTensHOE 10 Tpa CCKOMY 34 0,
T
M3y4eHue TeM (BOIIPOCOB) ce
TEOPETUYECKON YaCTH
Kypca
[IpopaboTKa JEKIIMOHHOTO 1
Marepuaia
Hroro 13
3 Tema 3. Mojgenu IloaroroBka k 4 OK-1, 3auet, Komnoksuym,
JTUHAMHYECKOTO MPAKTUYECKUM 3aHATHSM, OK-4, Otuet no abopaTopHOit
MIPOrpaMMHUPOBAHUS ceMUHapaM OIIK-1  |pabore, OTuer no
MIPAKTHYECKOMY 3aHSITH
CamocTosiTensHOE 10 Tp a CCKOMY 34 fo,
T
M3y4eHue TeM (BOIIPOCOB) cc
TEOPETUYECKON YacTh
Kypca
[TpopaboTka JEKITMOHHOTO 1
Marepuaia
OdopmiieHre 0TYETOB 110 4
nabopaTopHBIM paboTam
Hroro 19
4 Tema 4. BapuarmmonHoe | [loarotoBka 4 OK-1, 3aueT, Komnoksuym,
HCUYUCIICHHE MPAKTUYECKUM 3aHSATUSIM, OK-4, Otuet mo 1abopaTopHOt
CeMHUHapaM OIIK-1 pabore, OTueT no
CamocTosTenpHOe 10 %paKTquCKOMy SaHATHIO,
H3y4YCHHUE TeM (BOIIPOCOB) ecr
TEOPETUUYECKOHN YacTu
Kypca
[IpopaboTka JEKITMOHHOTO 1
Marepuaia
OdopmieHue 0T4eTOB 10 4
n1abopaTopHBIM paboTam
Hroro 19
Hroro 3a cemecTp 72
Hroro 72
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10. Kypcosas padora (mpoekr)

He npenycmorpeno PVYIIL.

11. PeiliTuHroBasi cucremMa AJISI OHECHKH yCII€BA€MOCTHU oﬁyqamumxcﬂ

11.1. BanjabHbIe OLIEeHKH /1JI51 3JIEMEHTOB KOHTPOJIs
Ta6numa 11.1 — bannbHbIe OLEHKH JUISI SJIEMEHTOB KOHTPOJIS

N . MaxkcumanbHbIH
. MaxkcumanbHbBIH MaxkcumanbHbIN
DneMeHTHl y4eOHOH 0ast 3a mepuoI Bcero 3a
6amn Ha 1-yto KT ¢ | Gann 3a nepuon
JEATENBHOCTH Mexnay 2KT u Ha CEMECTp
Hauana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
1 cemecTp
3ager 10 10 10 30
Kommoxsuym 6 6 18
Otyet no mabopaTopHOM 21
pabore
OTueT 1Mo MpaKTHYECKOMY 6 6 7 19
3aHSTHIO
Tect 4 4 4 12
Htoro Mmakcumym 3a 33 33 34 100
TIepUOT
Hapacraromum utorom 33 66 100 100
11.2. IlepecyeT 02J1710B B OLIEHKH 32 KOHTPOJIbHbIE TOUKH
[Tepecuer OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MPEACTaBIeH B Tabmuie 11.2.
Tabmuma 11.2 — IlepecueT 6aI0B B OIIEHKH 32 KOHTPOJBHBIE TOYKH
bamibl Ha 1aTy KOHTPOJIBHON TOYKH Onenka
> 90% ot MakcuMabHON cyMMBbI OamioB Ha naty KT 5
Ot 70% 1o 89% ot makcumanbHOM cyMMBI 0aiioB Ha aary KT 4
Ot 60% 10 69% OT MakcuMaIbHO#M cymMMBbI OayutoB Ha naty KT 3
< 60% oT MakcuMasbHOU cyMMbl OamioB Ha naty KT 2

11.3. IlepecyeT cymMMbI 62J1JI0B B TPAAULIMOHHYIO M MEATYHAPOAHYIO OLIEHKY
[lepecueT cymmBbl GaJIJIOB B TPAAUIIMOHHYIO U MEXAYHAPOJIHYIO OIICHKY MPEJCTaBJIeH B TaOIUIE
11.3.

Tabnuna 11.3 — [lepecueT cymmbl GaJIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY

Hrorosas cymma 0anos,
Onenka (I'OC) YUUTBIBAET YCIIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMEH
5 (oTM4HO) (3aUTEHO) 90 - 100 A (OTIU4HO)
85 -89 B (ouens xoporio)
4 (xopoI110) (3a4TeHO) 75 -84 C (xoporo)
70-74 D (
TIOBJIETBOPUTEIIBHO
3( ) (sasreno) o y -
OBJICTBOPHUTEIHHO) (3aUTEHO
e P 60 - 64 E (mocpencTBeHHO)
2 (HeynoBICTBOPUTEILHO) (He Huxe 60 6annos F (HeynoBIeTBOPUTEIHHO)
3a4TEHO)
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12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIMOHHOE O0ecnevYeHUue TUCIHIIINHBI

12.1. OcHoBHas uTEpaTypa
1. Merons! ontuMm3anuu: Yuebnoe nocodue / Munens A. A., lllenecros A. A., Pomanenko B.
B. - 2017. 198 c. [OnekrponHslit pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/7045, nara
obpamenus: 03.06.2018.
2. Meroasl ontumuzaimu: YuebHoe mocobue / Mumens A. A. - 2016. 68 c. [DnekTpoHHBII
pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/6603, nara obpamenus: 03.06.2018.

12.2. lonoHuTEAbHAS JJUTEpPATYypa
1. TIlanteneeB A.B. Meroapl onTHMH3aIMU B NpUMEpax M 3aaadax : YdeOHOe mocoOue s
BTY30B / A. B. ITantenees, T. A. JletoBa. - 2-¢ u3n., ucrp. . - M. : Beicmas mkoia, 2005. - 544 c. (71 3k3)
(nanmuuue B oudanoreke TYCVYP - 71 3k3.)
2. Yepenanos O.W. Metonsr ontumu3zanun: Yue6Hoe nocooue. — Tomck : TYCYP, 2007. - 203c.
(15 5x3) (Hanuuue B 6ubnmuorexke TYCVYP - 15 5k3.)

12.3. YueOHO-MeTOAUYECKHUE MTOCOOUH

12.3.1. Obs3aTesbHbIE Y4eOHO-MeToAUYeCKHe OCOOUs

1. Meroapl onTUMHU3aMKu: MeToaUYeCKHe yKa3aHWs IO BBITIOJIHEHUIO JIA0OPATOPHBIX padoT /
Munens A, A, - 2016. 28 c¢. [Onekrponspii  pecypc] - Pexum  mgocryna:
https://edu.tusur.ru/publications/6260, nara o6pamenus: 03.06.2018.

2. Metoas! onTrMH3aIi: MeTOMYeCKHe YKa3aHUs 110 BBITOJHEHUIO CaMOCTOSITEIIEHOW pabOThI
ctynentoB / Munens A. A. - 2016. 16 c. [Onekrponnsiii pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/6473, nara o6pamenus: 03.06.2018.

3. Metoasl onTEMH3AIMK: MeTOIUYECKUE YKa3aHHS 10 BBIOJHEHHWIO MPAKTHYECKHUX padoT /
Munens A, A, - 2016. 28 c¢. [OnekrpoHHblii  pecypc] - Pexum  gocryma:
https://edu.tusur.ru/publications/6259, nara o6pamenus: 03.06.2018.

12.3.2. YueOHO-MeTOAMYECKHE MOCOOMS IVIsl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMM 310POBbS U
HHBAJIN/I0B

Y4eOHO-MEeTOIMUECKIE MaTepHaIIbl I CAaMOCTOATEILHON M ayTUTOPHON pabOThl 0O0yJaronuxcs
W3 YHUCJIA JIUL C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI U MHBAJIUIOB MPEIOCTABIAIOTCS B (hopmax,
aIaNTUPOBAHHBIX K OTPAHUYEHUSM UX 3JJ0POBBS U BOCIIPUATHS HHPOPMALIUH.

Jast M1 ¢ HAPYIIeHUSIMU 3PeHUst:

- B (hopMe 3IIEeKTPOHHOTO TOKYMEHTA;

- B [1€4aTHOM (popMe yBETMUEHHBIM HIPUDTOM.

Jast M1 ¢ HApYIIeHUsIMU ¢JIyXa:

- B (popMe ANIEKTPOHHOTO TIOKyMEHTA;

- B reyaTHou (opme.

Jast M1 ¢ HAPYIIEeHUSIMU ONOPHO-ABUTATEJILHOI0 aNIapara:

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

12.4. IIpodeccnonaibubie 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMbI
1. Hayunas snekrponHas Oubnuoteka. Pexxum noctyna: https://elibrary.ru.

2. DnekTpoHHO-OMOMHoTeyHas cucrema "Jlans". Pexxum noctyma: https://e.lanbook.comy/.
3. Hayuno-o6pa3oBatensHblit mopran TYCYP. Pexxum nocrtyna: https://edu.tusur.ru/

13. MarepuanbHO-TeXHMYECKOe 0O0ecrevyeHrue TUCHUILIMHBI H TpedyeMoe MPorpaMMHoOe
obecrieuenmne

13.1. O0mue TpebGoBaHNS K MATEPHAILHO-TEXHHYECKOMY H IIPOrPAMMHOMY 00€CIeYeHHI0
AUCHUIINHBI

13.1.1. MarepuajJbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecriedyeHne JJIsl JIEKIMOHHBIX 3aHATHH
JUia mpoBeneHusl 3aHATUH JEKIUOHHOTO THIIA, IPYNIIOBBIX U MHAUBUIYAJIBHBIX KOHCYIbTALUM,
TEKYIIEro KOHTPOJS M MPOMEKYTOYHON aTTECTAlMM HMCIIONB3YeTCsl yuyeOHasi ayTUTOpUsl C KOJIMYECTBOM
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MOCAIOYHBIX MECT HEe MeHee 22-24, 00opynoBaHHas JOCKON U CTaHAApPTHOH yueOHOo# Mebenbio. MMeroTcs
JIEMOHCTPAIIMOHHOE 000py/0BaHHE M ydeOHO-HAIIsAHBbIE MOCOOUS, 00eCHeYMBaIOIINE TEMaTUYECKUE
WUTIOCTPAIUH 110 JICKITHOHHBIM pasziesiaM TUCIHUIUIUHEI.

13.1.2. MaTrepuaabHO-TEeXHHYECKOE U MPOrpaMMHOe ofecriedeHue s MPAKTHYeCKUX 3aHATHI

VYuebnas BerunciutenpHas nadoparopus / Jlaboparopus I'TIO "Anropurm"

yueOHasi ayIuTOpHs Ui TPOBENCHHS 3aHITUN NMPAKTUYECKOTO TUMA, ydeOHas ayTuToOpus s
MIPOBEICHUS 3aHATHI JTa0OpaTOPHOTO THIIA, TIOMEIEHHE JUII KYPCOBOTO MPOESKTUPOBAHUS (BBITIOJHEHHS
KypCOBBIX paboT), TOMEIIEHHE [UIS TPOBEACHUS TPYNIOBBIX W WHAMBHIYAIbHBIX KOHCYIBTALUH,
MOMEIICHUE ISl TPOBEACHHUS TEKYHIETO KOHTPOIS M TPOMEXKYTOYHOW aTTeCTalluH, MOMEMICHUE JUIs
CaMOCTOSITEJIbHOM pabOThI

634034, Tomckas obnacts, . Tomck, Bepuiununa ynuna, a. 74, 439 ayn.

Onucanue UMeroIerocs 000pya0BaHUs:

- Paboune cranuuu Intel Celeron 1.7 (10 wrT.);

- IIpoextop Acer X125H DLP;

- DKpaH MPOeKTOpa;

- Buneokamepa (2 mr.);

- Kommiekt cnernuanu3npoBaHHON ydeOHOH Mebeny;

- PabGouee mecTo mpenomaBarens.

[Iporpammuoe oGecrnieueHue:

— LibreOffice

— Maxima

— Microsoft Excel Viewer

— Microsoft PowerPoint Viewer

— Scilab

13.1.3. Marepua/ibHO-TeXHUYECKOe U NMPOrPaMMHOe o0ecrneueHue sl JIa00paTOpHbIX padoT

VYyebOnas BeranciauTenabHas aadoparopus / Jlaboparopus ['TIO "Mouutopunr"

yueOHasi ayAuTopus JUId MPOBENCHHS 3aHATUI MPaKTHUECKOTO THIA, ydueOHas ayAuTOpUs IS
MIPOBEJICHUS 3aHATUHN J1a0OPaTOPHOTO THUIA, MOMEIIEHUE SISl KypCOBOTO MPOEKTUPOBAHUS (BBIOIHEHUS
KypCOBBIX paboT), MOMEIIEHHE JUIs TMPOBEACHUS TPYMNIOBBIX M WHAUBUAYaIbHBIX KOHCYIBTALIUM,
MOMEIIEHUE I MPOBEACHHUS TEKYLIEro KOHTPOJISl M MPOMEXKYTOUHOM aTTecTallud, MOMEIEHHE s
CaMOCTOSITEJIbHOM pabOThI

634034, Tomckast o6mactb, . Tomck, Bepmnnuna yiauna, a. 74, 438 ay.

Onucanue UMerIIerocs 000pyI0BaHUS:

- PabGoumne cranmuu: cuctemusiii 6ok MB Asus P5SB / CPU Intel Core 2 Duo 6400 2.13 GHz /
5I'6 RAM DDR2 /250Gb HDD / LAN (10 wt.);

- Monwutop 19 Samsung 931BF (10 mt.);

- IIpoextop ACER X125H DLP;

- DKpaH MpOeKTopa;

- Buneokamepa (2 mrt.);

- Touka noctyma WikFi;

- Kommuiekt cnernuanu3upoBaHHON ydeOHOH Mebenu;

- Pabouee mecTo mpenoaaBaTens.

ITporpammHoe oGecrnieueHue:

— LibreOffice

— Maxima

— Microsoft Excel Viewer

— Microsoft Office 2003

— Scilab
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13.1.4. MarepuaJibHO-TEXHUYECKOe H IPOrPaMMHoOe o0ecriedeHne U1 CAMOCTOSITEIbHON padoThl
st caMOCTOSTENTbHON pabOThl MCHONB3YIOTCS y4deOHbIE ayTUTOPUU (KOMITBIOTEpHBIE KIIACCHI),
PacCIOJIOXKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, . Tomck, Jlenuna npocnexkr, 1. 40, 233 ayg.;
- 634045, Tomckas obnacts, . Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas obnacts, r. Tomck, Bepmuauna ynuma, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, r. Tomck, Bepmuauna ynuma, 1. 74, 207 ayn.

CoctaB 06opynoBaHUs:

- yaeOHas MeOeb;

- kommnbloTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81'T .. - 5 it

- KOMIIBIOTEPHI MOAKIIOYEHBI K ceTH «MHTepHeT» M 00eCIeYMBarOT JOCTYI B 3JICKTPOHHYIO
nH()OPMAITMOHHO-00PA30BATEIBHYIO CPEly YHUBEPCUTETA.

[Tepedenp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuaJIbHO-TEXHHYECKOe o0ecnedeHne JMCUMIIIMHBI VIS JIMI ¢ OTPAHUYECHHBIMU
BO3MOKHOCTSIMHU 3I0POBbsI H HHBAJIH/I0B

OcBoeHHME JNUCIUIUIHHBI JINIIAMHA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI M MHBAJTUIAMH
OCYIIECTBIISIETCS C UCTOJIb30BAaHUEM CPEJICTB OOyUeHHsI OOILEro U CrielnaibHOro Ha3HAuYeHUSI.

[Ipu 3aHATHAX C OOy4yalOUIUMUCS € HAPYLIEHHSIMH CJIyXa IMPeIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCUJIMBAIOIIEH amnmapaTypbl, MYIbTUMEAUMHBIX CPEICTB U JAPYIrMX TEXHUYECKHX CpEeACTB
npuemMa/rnepenadn yaeOHoW uH(poOpMaIuu B JOCTYMHBIX (opMaxX, MOOMUIBLHOW CHUCTEMBI MPETOaBaHUS
Ui 00y4aromuxcsi ¢ MHBAIUIHOCTHIO, MOPTATUBHON MHIYKIMOHHOW CUCTeMBbI. YdeOHasi ayAuTOpHUs, B
KOTOPOM 3aHUMAIOTCSI OOydJarolIvecss ¢ HapylleHHeM cllyXa, 000pyloBaHAa KOMITBIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOM, AMEKTPOHHON JTOCKOM, MYITBTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ 0OyYAIOLIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU TIPEAYCMOTPEHO UCIOIb30BaHHUE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPUSIX BOSMOKHOCTH MPOCMOTpPA yIaJCHHBIX 0ObEKTOB (HampuMep, TEKCTa
Ha JIOCKE WJIM cJiaiiia Ha SKpaHe) Mpu MOMOIIY BUACOYBEIHNUUTENeH st KOM(GOPTHOTO MPOCMOTpa.

[Ipn 3aHsaTusX ¢ oOOy4alOIMMUCA € HAPYLIEHHWSIMH OIOPHO-JABUIaTeJIbHOIO amnmnapara
HCIIOJIb3YIOTCSl allbTepHATUBHBIE YCTpOICTBA BBOJAa MH(OPMALMU U JAPYrUe TEXHUYECKUE CpEACTBa
npueMa/rnepenaadn yueOHoW uHpOpMaIuu B JOCTYMHBIX (opMax, MOOUIBLHOW CHUCTEMBbI OOydYCHUS ISt
JONIe ¢ HHBAJIMHOCTHIO.

14. OueHouyHble MaTEPHAJIbI U METOAUYECKHE PEKOMEHIAMH 10 OPraHU3aUH U3yYeHHUs
JUCIHUIIINHDI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHUAJTIOB U METOAUYECKHE PEKOMEHIAIMHU
Jl7ig oLleHKH cTeneHu chOPMHUPOBAHHOCTH U YPOBHSI OCBOEHHS 3aKPEIUJICHHBIX 32 AMCIUILTAHON
KOMIIETEHIIMH UCIOJIb3YIOTCS OLICHOYHbIE MaTEpHallbl B COCTABE:

14.1.1. TecToBEBIE 3aaHNA

3aiada KBaJpaTUYHOTO C HEJIMHEMHBIMU OTPAHUYECHUSIMU
nporpammupoBanus (3KII) npencrasiser | U KBaapaTUYHOH 11eIeBON QyHKIIMEH
co0oii 3aaauy: C KBaJIpaTUYHBIMHU
OTPAHUYEHUSAMH U JTUHEUHOW LIEJIEBOM
dyHKUUMEH

C KBaJIpaTUYHBIMU
OTPAHUYEHUSMU U HETMHEWHOW LIEJIEBOM
dyHKUUMEH
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C JJMHEWHBIMU OTPAHUYCHUSIMH U
KBaJIPAaTUIHOU 1eJIeBON (yHKIIHEH

VYenosus Kyna-Takkepa st 3KII
3aIMCBIBAIOTCA CIIEIYIOIIMM 00pa3oM:
31€Ch

L(X,m,A) = f(X)—p"x=ATh(X]

— ¢ynkuus Jlarpamka

(VL, =0,
VL, =0,
<]VLTXZO,
[ x=0.
(VL =0,
VL, #0,
Tu'x=0,
X >0,
\uZO
(VL, =0,
VL, =0,
Ju'x>0,
X =0,
\MZO
(VL =0,
VL, =0,
Ju'x=0,
X =0,
K;,LZO

Mertoa uckyccTBEHHOTO 6a3uca
pelIeHUs 3a/1a4d KBaPaTUYHOTO
MIPOrPaMMUPOBAHHUS:

MOJIHOCTBIO COBIAJIAeT C
AQHAJIOTMYHBIM METOJIOM MOMCKA
HAYaJIbHOTO 0a3uca Mpu pPelIeHUH 3a/1a49u
JMHEHHOr0 MpOrpaMMHUPOBAHUS

HEC COBIIaAAacT C aHAJIOTMYHBbIM
MCTOAOM IIOMCKa Ha4YaJIbHOTI'O basuca IIpu
PCLIICHUH 3ala4n JIMHEWHOT O
IMporpaMMupoOBaHus U3-3ad

JOTIOJTHUTEIBHOTO yCIOBUS X i <0

HC COBIMAJacT C aHAJIOI'MYHbIM
MCETOAOM IMOMCKa Ha4YaJIbHOT'O Oa3nca npu
peUICHUHU 3a1a9n JIMHEHHOTO
porpaMMHupOBaHusd U3-3a

JIOTIOTHUTEIBHOTO yCIOBUS X i >0

OTJIIMYACTCA OT aHAJIOTUYHOI'O
METOAAa NMMOMCKAa Ha4YaJIbHOT'O Oa3nca npu
pCUICHUH 3a1a91 JIMHEHHOTO
MMporpaMMHupOBaHNus U3-3a
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JIOTIONHUTENBHOTO YCIOBHA [ X; = 0,

rae M — MHOXKHUTENM Jlarpamxa

MeTo1 CUMILIIEKCHOTO
peoOpa3oBaHUs TAOIUITHI
K03 PUIIMECHTOB ypaBHEHUH,
IIOJIY4ECHHBIX IIPH 3anucu yciaosui KyHa-
Takkepa npu pelIeHU 3a1a49u
KBaJIpaTUYHOTO ITPOrPaMMHUPOBAHUS

IIOJIHOCTBIO COBIIAACT C
AQHAJIOTMYHBIM METOJIOM IIOMCKA
HaYaJIbHOTO 0a3uca MpU PEHICHUH 33/1a41
JIMHEIHOT0 IPOrpaMMHUPOBAHUS

HE COBNAJAET C AaHATOTUYHBIM
METO/IOM MOUCKA HaYaJIbHOTO 0a3uca mpu
PELICHUH 331491 JTUHEUHOTO
MPOrPAMMHUPOBAHHUS U3-32

nonomuutenbHoro yenosus X; <0

HE COBNAJAET C AaHATOTUYHBIM
METOJIOM NIOMCKa HauyalbHOTO Oa3uca npu
pELICHUY 33/1a49H JTUHEUHOTO
MPOTPAMMHUPOBAHHS U3-32

nononuuTenbHOro yenosus X; =0

OTJIMYAETCS OT aHAJIOTUYHOTO
MeTO/1a MOUCKa HadaJlbHOTO 0a3uca mpu
pELICHUY 3314 JTUHEUHOTO
MPOTPAMMHUPOBAHHUS U3-32

JOMOJTHUTECIBHOTO YCIIOBUSA |L i = 0,

rae M — MHOXuUTeNnu Jlarpanxka

Jana 3agada:
min f (x)
g(x)<0
h(x)=0
Xe X

JIBolicTBeHHAs K HEM 3ajada — 3TO:

max O (u, 1) e
u=>0 ’

O, A)={f(x)+ 1" g(x)+
+A"h(x); xeX}

max O (u, 1) e
u=>0 ’

O(u,A)=max{ f (x)+ " g(x
+A"h(x); xeX}

max O (u, 1) e
u=>0 ’

O, A)=min{ f(x)+u'g(x)
+A™h(x); xeX}

min ©(u, A)

u>0

O, A)=min{ f (x)+u'g(x)
+A"h(x); xe X}

, TIe
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Jana 3anada:
¢’ X — min,
Ax>Db, x>0.

JIBoWiCTBEHHAs K HEM 3a/1a4a — 3TO:

ITycTe JaHa
byHKIIUS TpsIMOM  3a7a4u

1esaeBas

f(x),
KOTOPYI0 HaJ0 MHHUMH3UPOBATH.
O6o03HauMM  1ENEeBYIO  (PYHKIUIO
JIBOMUCTBEHHOM 3a/1a4u G)( ,u,/I) , TIIe

A
Pa3peiB JIBOMCTBEHHOCTH B
HEJIMHEWHOM TPOTPAMMUPOBAHUMN —
9TO:

MHOXxUTenu Jlarpanxa.

ITycTp TpaluEHT
JIBOMCTBEHHOU 3324/ HEJIMHENHOTO
MpPOTPAaMMUPOBAHUS B HEKOTOPOM
Touke X  paBeH [g ()_(), h ()_()]
Jomyctumoe HarpaBJI€HUE

xe X, g(x)<0, h(x)=0.
MOILEI(i)I/IHEIpOBaHHOG HarpaBJICHHE
| 6(xpn(x)]

METOJla PEIICHUS JABOWCTBEHHOMU
3aJ1a4¥ OIPENIENACTCS KaK:

I'padAuCHTHOI'O

ariee p, <0éée g,

arée p; >0 eée

ariee p, >08ée g,

ariee p, =0 e

ariee p, >08ée g,

&riee p, =0 eee

ariee p, =0eée g

max[O, gi(x)

}, ai6e . = 0888

JnHamMmuyeckoe
MIPOrPaMMHUPOBAHUE — ITO:

YHHBepcaHLHLIﬁ MCTOA ITOHUCKaA
ONITHUMAJIBHOTO PCIICHUS

METO/1 IOMCKa MMHUMYMa
byHKIHUN

METO]] ONTUMH3AIUH,
MPUCTIOCOOJICHHBIN K OTIepaIrusiM, B
KOTOPBIX MPOIIECC MPUHATHUS PEIICHUS
MOJKET OBITh pa30UT Ha ATaIbI (I1arx)

MCTOJ OTITUMU3AUN IS PCIICHUS
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3aJ1a4 pacrnpeesiCHus pecypcoB

[IpuHIKMI ONTUMANBHOCTH B OH rapaHTUPYET MOJTy4YECHHE
0 | IMHAMHYECKOM IPOrpPaMMHUPOBAHUN OINTUMAJILHOTO PELICHUS
COCTOHUT B TOM, YTO: HAa MOCJIETHEM I11are HYKHO

BbIOMpATh yIpaBiIeHHUE TaK, YTOObI OHO
IPUBOJIIO K ONITUMAJIbHOMY BBIMIPBILLY

Ha [IEpBOM LIIare Hy’KHO BbIOUPAThH
yIIpaBiieHUE TaK, YT0ObI OHO ITPUBOJIMIIO K
ONITHMAJILHOMY BBIUTPBITILY

Ha OmKaliieM 1are Hy>KHO
BbIOMpATh YIPABJICHNUE TAK, YTOObI OHO B
COBOKYITHOCTH C ONITUMAJIbHBIM
yIIpaBJIE€HUEM HA BCEX MOCIEAYIOMINX
1arax MpuBOAWIIO K ONTUMAIIbHOMY
BBIMIPBILTY HA BCEX OCTABLIMXCS IlIarax,
BKJTIOYast JaHHBII

Hazosure ocobenHocTH 1.3agava onTMMH3aLKMK
monenu JI1 uHTepnperupyercs kak N -marossrii
MIPOLIECC YIIPaBIIEHUS

2. lleneBast pyHKIIMS paBHA
CyMMe LIeJIEBBIX (PYHKIIUM KaXKA0TO
miara.

3. Bei6op ympasnenus Ha K -m
1are 3aBUCHUT TOJIBKO OT COCTOSTHHUS
CHCTEMBI K 3TOMY IIIary, HE BIUSAET Ha
HNpenmecTByONue mard (HeT
o0paTHOM CBSI3M).

4.CocrosiHue X(k)nocne K -ro

mara ynpaBJdC€HHA 3aBUCHUT TOJBKO OT

(k-1)
MPEIIECTBYIOIIErO COCTOSAHUSA X

k
Y YIIpaBJICHUS U( )(OTcyTCTBHe
MOCJICICHCTBYSA ).

Bce INEPCUNCICHHBIC BBIIIC

VYpaBnenus bennmana N N KD ()
2 | 3aIMCBLIBAIOTCS B BUJIE J(x,u) = Z Jy = Z Ji (x U)o eﬁtr
k=1 k=1

x) Z £ 00 (kD 40y =1 N

u® cu, (xX* Dy, k=1,..,N

N N
Jxuy=> Jy = ZJk(x(k_l),u(k)) > extr
k=1 k=1 u

u® eu, (xX* Dy, k=1,..,N
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X(O) € Xo, X(N) S XN

N N
J(xu)=>Y Jy = ZJk(x(k_l),u(k)) .
k=1 k=1

- extr

x) = £ () (x(k=D) KDy k=1, N
u® cu, (xX* My, k=1,..,N
X(O) € Xo, X(N) S XN
N N
Jxuy=> Jy = ZJk(x(k_l),u(k)) 1> extr
k=1 k=1 u
. VYKaKuTe IpUMepbl PyHKITHOHAIOB J=y(x), xeR"
J=y(x), xe[a, b]
b
J=[y(x)dx
a
I(Y)=Jo [%(x), vz (x) Jdx
. HeoOxomumoe ycimosue (p(y(X)) -0
CYLIECTBOBAHHS 3KCTPEMyMa 5
1
(yHrImoHana J(y):j(p(y(x))dx d—y¢(Y(X))<O
0
d
UMEeT BU/: — X))#0
3y PV ()
— X))=0
3y PV ()
Heo6xomMoe ycaoBHe
5 | cyllecTBOBaHMS 3KCTpEMyMa Vo= {8_([)’ 5_(pj 0
¢dbyHKIMOHANTA ayl ay2
1
3(y)= 3(y1. ¥2)= [0 (y2(0), v (x))x v(p:[a_@, 5_<Pj:o
0 dy1 9y,
HMEET BUL:
o(¥1(x). y2(x))=0
V(p = a_(p’ 6_([) >0
dy1 9y
JlocrarouHoe ycnoBus S5J ( y*) >0
6 | cymecTBOBaHMS MHHHMYMa ( )
1 6°J(y")=0
¢ynknuonana J (y): [0 y(x) dx
() 3 )50
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UMeeT BUJL: 52] ( y*) <0
JlocTaTto4HOe yCI0BHs
7 | cymiecTBOBaHUS MHHMMYyMa Vo= {a—(p, a—(pj >0
¢byHKIIMOHATA oy, 0Y»
1
J(yi, yz):f(ﬂ()ﬁ(x)’ Y, (x))dx V(p:{a—(p, 8_(pj< 0
0 dy1 0Y;
€c .
MMEET BHU]] 52(p 82(0
2 oyoy
vzqﬁ _ oY1 1%Y2 <0
R,
MYy oys
P
2 oyoy
Vzgo _ oY1 1%Y2 >0
R,
MY,  oys
Jan dbyHKIIMOHAT _
8 b Py — Py =0
‘](y1 y):£¢(x’ y(X)’ y (X))dX (Py—(Py,<0
VYpaBHeHHe Diinepa s 3T0To d
(GYHKIOHAIa UMEET BHUL ¢y~ & Py = 0
d
(Py - &(Py’ >0
Jlan dhyHKIIMoHaI _
9 L Py — Py >0
J(y):_£¢(x, y(x))dx. 9y —y <0
VpasHeHue Diinepa st 5TOro Oy (X, Y) =0
(GyHKIIMOHAIA UMEET BUJI d
(Py - &(Py’ >0
Jlan ¢hyHKIIMoHaI _
0 L Py — Py =0
J(y):.c[(p(x,y(x))dx. 9y —y <0
VYpaBHeHue Dilsiepa JUist 3TOro
(yHKIMOHAIIA UIMEET BHI: Py~ &(Py’ >0
d
—oy(x,y')=0
dX(Py (x,y')

14.1.2. Tembl KONIOKBUYMOB
1) Ksagpatmunoe  mporpamMMmupoBaHHe. MeTOAbl  pEUIeHHWs  3aJad  KBaJApPaTUYHOTO
MIPOrpaMMHUPOBAHUSL.
2) JuHamuueckoe  MpPOrpaMMUpOBaHHE. MeTOAbl  pelieHus  3aAa4y  JUHAMHYECKOTO
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[IPOrpaMMHUPOBAHUSL.

3) BapuaunoHHOe UcUUCiIeHUE. YpaBHEHUE Diiepa JUlsl BApUALIMOHHBIX 3a/1a4 C 3aKpEIJICHHBIMU
KOHIaMu

4) BapuaiiuoHHOE UCYUCIICHHE. 3a7]a4u CO CKOJIB3SIIUMU KOHIIAMHU

14.1.3. 3auér

1) 3anummre 3amady kBagparuyHoro mnporpammupoBanus (KII). 3amaga BwIOOpa moprderns
LIEHHBIX Oymar.

2) Ycnosue Kyna-Takkepa ms 3amgaq KII.

3) Pemenue 3amaun KII ¢ moMomipio cuMILIEKCHOTO TpeoOpa3oBaHust TaOIUIbl KO3()(UIIMEHTOB
YpaBHEHUH

4) Pemrenue 3amaun KII ¢ momonipro HeKyccTBEHHOTO Oasuca

5) 3agaya o TOTOJIHUTEIHLHOCTH.

6) Meton penieHust 3aa4 O JOTIOTHUTEIHLHOCTH.

7) Anroputm pemenust 3aaauu KIT Muriens-XBaiieBcKoro.

8) ®opMynupOBKa JBOMCTBEHHOM 3a1auu.

9) 'eomeTpuueckas HHTEpIIpETaLMsl IBONCTBEHHOM 1o Jlarpanxy 3a1auu

10) Pa3pbIB 1BOMICTBEHHOCTH.

11) Pemenue nBoiictBeHHoM no Jlarpanxy 3aauu. AJIrOpUTM rpalu€HTHOrO METO/IA.

12) 3agaun TMHEHHOTO U KBaPAaTUYHOTO MPOTPaMMHUPOBAHUSI.

13) Obmas nocraHOBKa 3a/1auu AMHAMUYECKOTO MIPOrpaMMUPOBAHUS

14) IlpuHiun onTUManbHOCTU U ypaBHeHUs bemnmana

15) 3amava o pacupeneneHluu CPEeACTB MEXKIY MPEANPUITHIMHU

16) 3agaya 00 ONTUMAIBHOM pacIpeie]ICHHH PECYPCOB MEXKIY OTPACISIMU Ha JIET

17) 3amgaga o 3ameHe 00OpyIOBaHUS

18) Bapuannonnoe ucuncienue. [lonstue pyHKInmoHana.

19) HeoOxoauMbIe U TOCTATOYHBIC YCIOBHUS CYIIECTBOBAHUS IKCTpEMyMa (PYHKIIMOHAIA.

20) OcHOBHas IeMMa BapUallMOHHOTO MCUHCIICHUSI.

21) BapuanuoHHbIe 3a/1a41 ¢ 3aKPETUICHHBIMUA KOHITAMU

22) YpaBHeHue Ditnepa Jyisi BApUAIMOHHBIX 3a7a4 C 3aKpeTJIEHHBIMU KOHIIaMu (ciydau 1, 2).

23) YpaBHeHue Ditnepa /i BApUAIIMOHHBIX 33/1a4 ¢ 3aKPETUICHHBIMH KOHIIaMH (Citydan 3, 4).

24) YpaBHeHue Ditnepa /i BApUAIMOHHBIX 33/1a4 ¢ 3aKPETUICHHBIMH KOHIIAMH (CTydau 5)

25) BapuanuoHHsble 3a/1auu C MOABIKHBIMH KOHIIAMH. YCJIOBHE TPAHCBEPCAIbHOCTH.

26) YpaBHeHue Dilsiepa Ui BapUallMOHHBIX 3a/1ad C 3aKPETUICHHBIMA KOHIIAMHU (MHOTOMEPHBII
CITydJaii).

27) YpaBuenue Ditnepa-Ilyaccona.

14.1.4. Bonipochl Ui NOATOTOBKHM K MPAKTHYECKUM 3aHATUSIM, CEMUHAPaAM
HE0OXOTUMBIE U I0CTATOUYHbIE YCIOBUS CYIIECTBOBAHMS ONITUMAIBHOTO PEIICHUS
JIBOMCTBEHHBIE 33/1a41 B KBaIPAaTUYHOM MPOrPaMMHUPOBAHUU
JluHamuueckoe mporpaMmupoBanue. JleTepMUHIPOBaHHbBIE YIIPABIISEMbIE IPOLIECCHI
VYpaBHenue Ditniepa 115l BApUAIIMOHHBIX 33724 C 3aKPETJICHHBIMU KOHIIAMU

14.1.5. Tembl 1aGopaTOpHBIX padoT
KBanmparuunoe nporpamMupoBanue. OnTuManbHbIA MOPTGENb LIEHHBIX OyMar
JluHaMuueckoe mporpaMMUpPOBaHHE
Bapuannonnoe ucuucienue

14.2. TpeGoBaHMA K OLIECHOYHBIM MATEPHAJIAM JJIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH
310POBbS M HHBAJIHM/0B
JUis nun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3I0pPOBbS M HMHBAJINUJOB IPETyCMOTPEHBI
JIOTIOJTHUTENIbHbIE OIIEHOYHBIE MaTepHallbl, IepeueHb KOTOPBIX yKa3aH B Tabnuie 14.
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Ta6JII/II_[a 14 — I[OHOHHI/ITCHBHBIC Marcpualibl OUCHUBAHUSA JId JIUI[ C OTPaHUYCHHBIMU BO3MOXKHOCTIAMU

3A0pPOBbA U HHBAJIN OB

Kareropuu
o0yJaroImuxcs

Bunnl 1ONOIHUTEIILHBIX OLICHOYHBIX
MarepuagoB

@DOpMBI KOHTPOJISL U OLICHKH
pE3yNBTaTOB 00ydICHUS

C HapyueHusMu
ciyxa

TecTbl, TUCBMEHHBIC CaMOCTOSATEIILHBIC
paboThI, BOMPOCHI K 3a4eTy,
KOHTPOJIbHBIE PaOOTHI

IIpenMyIeCTBEHHO TUCbMEHHAs
IIPOBEpPKA

C napyieHusMu
3pEHHS

CobecenoBaHue 1o BONPOCaM K 3aueTy,
OTIPOC TIO0 TEPMUHAM

[TpenmyIiecTBEHHO yCTHAs MPOBEpPKa
(MHIMBUYaIbHO)

C napyieHussMu
OTIOpHO-
JIBUTATEILHOTO
anmapara

Perenvie TuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MICEMEHHBIE
CaMOCTOSITENIbHBIE pabOThI, BOIPOCHI K
3a4ery

[IpenmyiecTBEHHO TUCTaHIMOHHBIMHU
MeTOdaMHU

C orpaHuYeHUSIMH TIO
001IEeMETUITTHCKIM
MOKa3aHUSIM

TecTsl, MICEMEHHBIE CAMOCTOSITEIIHHBIE
paboThI, BOIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI, YCTHBIE OTBETHI

IIpenmyiiecTBEHHO IPOBEPKA
METOAaAMU UCXO0Od U3 COCTOAHUSA
00yyaromierocsi Ha MOMEHT ITPOBEPKU

14.3. MeTonuyecKkue peKOMEHIAIMHU M0 OLEeHOYHBIM MaTepHaIaM JJIsl JIMI[ ¢ OTPAHHYeHHbIMHU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/I0B

Jist muI ¢ OTpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI M WHBAIHIOB TIPEIyCMaTpPUBACTCS
noctymHas popMa peroCcTaBlIeHHsI 3aJaHUI OTIEHOYHBIX CPEJICTB, & UMEHHO:

— B Me4yaTHOU opme;

- B I€4aTHOM (popMe ¢ yBeIMUEHHBIM HIPUPTOM;

- B (hopMe NIEKTPOHHOIO T0KYMEHTA;

- METOIOM YTEHUS ACCUCTEHTOM 3aJ]aHUs BCIIYX;

- IIPEIOCTABICHUE 3a/1aHUS C UCTIOJIb30BaHUEM CYPJOTIEPEBOIA.

JIuam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3]I0POBbsSI M MHBAJIMJAM YBEIMYUBACTCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTpPOJIbHBIE BOMPOCHL. s Takux oOydaromuxcs MpeaycMaTpUBaeTCs
nocTynHas popMa IpeaoCcTaBlIeHUs] OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MIUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIYT ACCUCTEHTA;

- IIPEJCTaBICHNUE OTBETOB YCTHO.

IIpouenypa oneHHBaHUS pe3ylbTaToB OOYYEHHUS JIMI C OrPAHUYEHHBIMH BO3MOXHOCTIMMU
30pOBbsl U MHBAIMJOB MO JUCLUIUIMHE HPEAYCMaTpUBaeT IpenocTaBieHue MH(opMmanuu B (Gopmax,
alaliTUPOBAHHBIX K OTPAaHUYEHUSAM UX 370POBbS M BOCHPUATHS HHPOPMALIIH:

J1s1 nn ¢ HapylIeHUsIMM 3peHM:

- B (hopMe 3NIEKTPOHHOIO TI0KYMEHTA;

- B [IeYaTHOM (popMe yBeTMUEHHBIM HIPUPTOM.

JL1st nn ¢ HapyLIeHUsIMM CJIyXa:

- B (hopMe 3NIEKTPOHHOIO I0KYMEHTA;

- B Ile4aTHOM (opme.

J1s1 M ¢ HapylIeHUsIMM ONIOPHO-ABHUIaTe/ILHOIO annapara:

— B (hopMe 2NEKTPOHHOTO IOKYMEHTA;

- B IleYaTHOM (opme.

IIpu HeoOXomMMOCTH JUIsl JHUII C OrPAaHUYEHHBIMM BO3MOXKHOCTAMHU 37I0POBbS M HHBAJIUIOB
Ipoleypa OLEHUBAHUS Pe3ylIbTaTOB 00y4eHUsI MOXKET IPOBOAUTHCS B HECKOJIBKO 3TaroB.
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