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1.IlepeyeHb MIaHMPYEMbIX Pe3yJIbTATOB 00y4eHHUS MO AUCHUILIUHE «MeToabl
ONTUMM3ALMW», COOTHECEHHBIX C IVIAHUPYEMBIMH pPe3yJbTAaTaMH 0CBOCHMS
o0pa3zoBaTe/IbHOM IPOrpaMMBbI

1.1. LenssMu OCBOEHUST TUCHUTUINHBI SIBIISIOTCS:

- BBIpa0OTKA YMEHHI perniaTh TUMOBBIC 33/1a4d 110 OCHOBHBIM pa3/ieiaM JUCIHUIUINHEL;

- Ppa3BUTHE JIOTUYECKOTO U aJTOPUTMHUYECKOTO MBIIUICHUS;

- (opmupoBaHHE TEOPETUUYECKUX 3HAHUW W MPAKTUYECKUX HABBIKOB IO JUCIMIUIAHE IS
penieHus mpodecCHOHaNbHBIX 3aa4;

- BBIPa0OTaTh HABBIKHM MCCIICIOBAHUS MMPUKIIATHBIX BOIIPOCOB;

- OCBOGHHE HEOOXOJUMOr0 MaTeMaTHYECKOro ammapara, MOMOTAIOIIEro MOJEIUPOBATH,
AHAJIM3UPOBATh U pelIaTh MPUKIAIHBIE 33/1a4H;

- paccMOTpeTh TEOPETHUECKUE U TPUKIIATHBIE OCOOCHHOCTH JTUCIUTUIMHBI KaK HAYKH;

- TIOBBICUTH OOIINN yPOBEHb MAaTEMATHYECKON KYJIBTYPHI.

K OCHOBHBIM y4eOHBIM 3a7ayaM W3yYeHUs AUCHUIUIHHBI  «METOAbl ONTUMHU3AIUNY
OTHOCSITCSA:

- U3yYEHHUE OCHOBHBIX IOHATUI Pa3/eNIOB IUCHUIUIMHBI «METOIBI ONITUMU3ALINNY;

- IPUOOPETCHNE HABBIKOB MPUMEHEHHUS KJIIACCHUECKHX METOJIOB OTPEICICHUS JTOKATBHBIX U
II100aTBHBIX YKCTPEMYMOB;

- MpuoOpeTeHrne HABBHIKOB OMPENETEHUS YCIOBHOTO JIKCTPEMyMa METOJOM MHOXKHUTEICH

Jlarpanxa;

- [puOOpeTeHHWe HaBBIKOB B IIOCTAHOBKE U  COCTaBJICHMM 3a/ad  JIMHEHHOIo
[IPOrpaMMUPOBAHUS;

- IpuoOpeTeHre HAaBBIKOB B PEILIEHUH 3a]ad JIMHEHHOTO MpOTrpaMMHUpPOBaHUS rpaduuecKkum
METOJI0M;

- IpuoOpeTeHNe HaBBIKOB B PEIICHUHU 33/1a4 JIMHEWHOT0 IPOrpaMMUPOBAaHUs HA MAKCUMYM U
MHUHHUMYM CHUMILIEKC-METOJOM;
- IpUOOPETEHNE HABBIKOB B PEIICHUN TPAHCIIOPTHBIX 33]]a4 Ha MAaKCUMyM M MUHUMYM.

1.2. Cogmepxanwe IUCHUIUIMHBI — TIO3BOJIUT  OOYyYalOMMMCS ~ pemiath  CICIYIOITHE
npodeccuoHanbHbIC 3a/1a4H:
- MaTeMaTHYEeCKOE MOJICTUPOBAHKE TPOIECCOB, 00OPYIOBAaHUS U TMPOU3BOJCTBEHHBIX OOBEKTOB C
WCIIOJBb30BAHUEM CTaHAAPTHBIX IIAKETOB M CPEACTB aBTOMAaTU3UPOBAHHOIO NPOCKTUPOBAHHUS U
MPOBEJICHUS UCCIIEOBAHUM;
- IPOBEJICHUE IKCTIEPUMEHTOB T10 33JaHHBIM METOJMKAM, 00padoTKa U aHAIHU3 Pe3yIbTaTOB

1.3. Komnerenuuu ody4yarwuierocsi, opmupyembie B pe3yJibTaTe 0CBOEHM S JUCUMIIIIHMHbI

B PE3yabTaTC OCBOCHUA AUCHUILINHBI Y o6yqaroumxc51 (I)OpMI/IpyIOTCH CICAYIOINEC KOMIICTCHIINU:

KOI[ KOMIICTCHIINU HanmenoBanme KOMIICTCHLIN
1 2
ITIKB-1 CIIOCOOHOCTEH HCIOJIH30BATh YMCEHUA MOATOTABJIMBATH UCXOAHBIC NAHHBIC IJISA

BbIOOpa ¥ OOOCHOBAaHUS HAyYHO-TEXHHYECKUX W OPraHU3aIMOHHBIX
pELICHUN HAa OCHOBE MAaTEMAaTHUYECKUX PACUETOB.




1.4. IlepedyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS M0 TUCHHUILINHE

PCBYJ'IBTaTBI OCBOCHUS JUCHUIIINHBI

TexHosorun
KOMIIETEHIUH TI0 yKa3aHHbI
€3yJIbTaTaM

(bopMHpOBaHHjOCpeJJCTBa Y TEXHOJIOTHUH

[EHKH MO YKa3aHHbBIM|
€3yJIbTaTaM

3naem: IIKB-1
- METOAbI  ONpEACICHHS  JIOKAJIBHBIX U
r7100abHBIX 3KCTPEMYMOB;

- METOJBI  OMNpPEACICHHUS  yCIIOBHOTO

AKCTpEMyMa METOJOM MHOXKHUTENEH Jlarpanxa.

- QITOPUTM COCTaBJICHHM 3aJa4 JIMHEWHOIO

MIPOTPaMMUPOBAHHS;

QITOPUTM pElIeHUs 3a1ad JIMHEWHOIO
MIPOrPpaMMHUPOBAHUS TPpahUUECKUM METOIOM;

-  QITOpPUTM pelIeHus 3a7ad JIMHEWHOIO
MPOrPAaMMHUPOBAaHKUsI HAa  MAakCUMyM U
MHHHUMYM CHMILIEKC-METOI0M;

- QJITOPUTM pEILICHHS TPAHCIOPTHBIX 3a7a4 HA
MaKCUMyM 1 MUHUMYM.

KOHCIIEKT  JIEKIIMOHHBIX
PAKTUYECKUX 3aHATHM.
[1HMBUTyabHBIE 3a1aHUA

[TecTupoBanue 1o Teme.
(DKCIpecc - Ompoc Io
TeMe.
CobecenoBanue
pesynabTaram PI'P

110

VYmeem: IIKB-1

HAXOOWTHL JIOKAJNbHBIE W  IJI00AJILHBIE

AKCTpeMyMbI GYHKIIUU JIBYX MIEPEMEHHBIX;

- YCIIOBHBIM 3KCTpeMyM MeToJ0M Jlarpamxka.

pemiarthb 3aJa41 JIMHEHHOTO
MIPOrPaMMHUPOBAHUS TPpahpUUECKUM METOIOM;

- pemarhb 3a7a4yd JIMHEHHOTO
MporpaMMUpOBaHUsl Ha  MakCUMyM U
MHUHUMYM CHUMILIEKC-METO/IOM;

- peuaTth TPAaHCIOPTHBIE 33/1a4d HA MAKCUMYM
1 MUHUMYM.

KOHCIIEKT  JIEKIIMOHHBIX
MIPAKTUYECKUX 3aAHATHH.
MuauBuayanbHbIE 3a0aHUs.
Vcrionb3oBanue NHTepHeT-

pecypca.

[ToaroroBka AOKIaA0B]
1 pedepaTos.
CocraBiieHue
COOpPHHUKOB
TeMam

3aJad IIO

Hmeem npakmuuecxkuit onotm: IIKB-1

- MaTEMATHUYCCKOT' O MOIIGJII/IpOBaHI/ISI
MIPOIIECCOB, o0opyaoBaHus Hu
HpOI/ISBOHCTBCHHHX 06’b€KTOB C
WCIOJB30BAHUEM CTAHJAPTHHIX MAKETOB U
CpEICTB aBTOMaTU3UPOBAHHOIO
MPOEKTUPOBAHUS n MIPOBEICHUS
HCCJICIOBAHMIA;

- IPOBCACHHA SKCIICPUMCHTOB 110 3a/ITaHHBIM

MCTOIHUKAaM, o6pa60TKa " aHaJIu3 pe3yJIbTATOB

NunuBuayanbHbIE 3a1aHUS.
Ucnonw3oBanue MHTEpHET-

pecypca.
Hamucanue crateil ¥ JOKIaI0B

Hanmcanwne crareit
n JOKJIAJ0B.




2. Mecto aucunnimabl B cTpykrype OOII HanpaB/ieHHs1 NOATOTOBKH

JucuunianHa OTHOCUTCS K TUCHUILTMHAM T10 BBIOODY.

Ee ocBoenme ocymiectBisieTcss B S cemectpe (ouHOe), B 6 cemecTpe (3a04Hoe).

No Kon wu  HaumeHoBaHuE
HaunmenoBanwue JTUCITUTLINH, OTIpECIISIONINX 9
/ KOMITETCHITHH( i)
g | MEKIMCIMIUIMHAPHBIC CBAH
[IpeamecTBYONIME TUCIUILTAHBI
1 MaremaTtnka OK-7
2 MaremaTnyecKui aHaJIu3 OK-7
3 Teopust BEpOATHOCTEM M MaTEMAaTHYECKasl CTATUCTHUKA OK-7
4 YucneHHbIe METOIBI IIKB-1
[Tocneayronme AUCHUTUTMHBI
1 | Hekmaccnueckue JOrHKH ITIKB - 1

3.00beM QUCHMILIMHBI B 324€THBIX ¢JHHHLAX € YKa3aHHEM KOJIH4YeCTBA aKaJeMHYeCKHX YaCOB,
BbIIeJICHHBIX HA KOHTAKTHYIO pa0doTy o0y4arommxcs ¢ mpenoaasaresieM (110 BUIaAM y4eOHBIX
3aHSATHI) U HA CAMOCTOSITEJILHYIO PadoTy

Pacripenenenre GoHaa BpeMeHH 10 ceMecTpaM U BHJIaM 3aHATHH

Bune! zagsaTuit

o4Has popMa 00yUeHUs

3a04Has hopma 00ydeHHUs

HUroro uacos

144

144

3a4eTHBIX €IUHUILI 434, 434,
Jlexumu (4yac) 12 4
[Tpaktuueckue (cemunapckue) | 20 10

3aHATHUSA (dac)

JlaGopaTopHble paboThI (4yac) - -
CamocrositenpHas pabota (dac) | 112 126
KypcoBoii nmpoekt (padota) (+,-) | - -
KoHTponbHas pabora (+,-) - -

DK3aMeH, ceMecTp /Jac.

JuddepenurpoBannblii  3ader, | 5 cemecTp 6 cemectp / 4

ceMectp

KonTponbHas pabota, ceMecTp

4. Couepmalme AUCHUIVINHBI, CTPYKTYPHUPOBAHHOC IO TEMaM C YKa3aHHEM OTBECICHHOI'0 HA HUX
KOJIN4YeCTBa aKaJeMHU4Y€eCKUX YaCoB U BUA0B y'—IeﬁHLIX 3aHATHH

4.1. Conep:xxaHue TMCUMILIMHBI

Ounas ¢gopma 00yueHust




Ne Bunpsl yueOHBIX 3aHATHH, CpencTBa ¥ TEXHOJIOTHH OLICHKU
n/m Tema gUCIUTUTMHBI BKJIFOYAsi CAMOCTOSATEIIbHYIO
paboTy CTY/IEHTOB H
TPYIOEMKOCTB (B
aKaJIEeMUYECKHX yacax)
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Kaaccnueckass  Teopusi | 4 B - | 40
1. | onTummu3anum:
1. DKcTpeMyMbl TUIaJKUX
byHKIMI OJTHOU "
HECKOJIbKUX
TIepEMEHHBIX.
besycnoBHbIi u
YCIIOBHBIA 3KCTPEMYM.
2. HeobOxommmbie U
JIOCTaTOYHBIE  YCIIOBHS
CYILLIECTBOBAHMUS
YCIIOBHOTO  AKCTpEeMyMa
[IIAIKAX GYHKITHIA.
Qynknusa Jlarpanxa. .
> Koncmekr Ay TUTOPHBIX 3aHATHI.
JIuneiinoe 8 14 - | 72
Bremonnenne PI'P. Koncmekt Tewm,
2. | mporpaMMHpoOBaHHe: .
OTBEACHHBIX JIA  CaMOCTOSITEIIbHOU
1. MaremaTuueckas
paboThI.
MOJEIIb 3a/1a4u
JIMHEWHOT O
MIPOrpaMMHUPOBAHUSI.
Paznuunble Gopmbl 3amau
JIMHENHOTO
MpOrpaMMHUPOBAHUSL.
2. Penrenune 3a1a4n
JIMHEWHOT O
IPOrpaMMUPOBaHUS
CHUMILJIEKC-METOJIOM
3. TpancnoptHas 3agaya
Ha MAaKCHUMYM.
4. TpancnopTHas 3ajaya
Ha MUHHUMYM.
Hroro 3a S cemectp | 12 20 - [ 112

HpOMe)KYTO'-IHaSI arrecranusd 1Mo JUCIHUIIINHC

JuddeperurpoBanHblii 3a4eT




3aounas popma o0yueHnus

Ne Bunsl  yueOHbpIX 3aHsTHH, | CpeacTBa U TEXHOJIOTUN OLIEHKU
n/n | Tema AUCIUTUTAHBI BKJIFOYAsi CaMOCTOSITEJIbHYIO
paboty CTYJICHTOB u
TPYIOEMKOCTh (B
aKaJIeMHUYECKHX Yacax)
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Kitaccnueckas TEOPHsI S
| p 2 ~ - | 50 | Koncnekr ayJIUTOPHBIX  3aHATHUIL.
. ONTUMHU3ALMH
Tireiinoe Koncnekr Ttewm, OTBEJICHHBIX IS
) IpOTpAMMHDOBAEEE 2 6 - | 76 | camocTosTeNnbHOI PaGOTHL.
HToro 3a 6 cemectp | 4 10 - 1126

HpOMe)KYTO'-IHaSI aTTrecranyi 1o JUCIUIIIINHE

JnddepeHurpoBaHHbI 3a4eT

4.2.CoepxxaHue NPaKTHYECKUX 3aHATHI
Ounas ¢popma 00yueHus

No HaumenoBanune Tembl mpakTHueckux (cemuHapckux) | O6vem | dopma mpoBeneHUs
3aHATUN 4acoB
1. 3ansTue 1. DKCTpeMyMBbI MMAAKUX GYHKUIUN OJHON U Cocrasnenune CIIPaBOYHOIO
HECKOJIBKMX ITEPEMEHHBIX. be3yCIIOBHBIN AKCTpEMYM. 2 Marepuaia.
Pewenue 3amau.
2. 3aunsitue 2. HeoOxoaumpie U JOCTATOYHBIC YCITOBHS Omnpoc.
CYIIIECTBOBaHMS 0€3yCIOBHOTO HKCTPEMYyMa TIIaIKUX ) Pemenne 3amau B rpymnmax.
GbyHKII. Y CI0BHBIN 3KCTPEMYM. CocraBnenue CIIPaBOYHOI'O
MaTepuaia.
3. 3aunstue 3. HeoOxonumple U JOCTaTOYHBIC YCITOBHS Brimonaenune PI'P Nel
CYILIECTBOBaHMsI YCIOBHOT'O IKCTpEMyMa IIIaKUX 2
byukumii. yakimst Jlarpanka.
4. Pemenne 3az1ay.
3anaTne 4. Maremaruyeckas MOJENIb  3ajauu .
. Hcnonb3oBanue paboueii
JINTHEWHOTO § nporpammupoBaHusi. Paznmuunbie  Gopmbl 2 ——
3aJa4 JMHEHMHOI O IPOrpaMMHUPOBAHUS.
5. 3ansaTue 5. ['paduueckuii MeTO pemieHUs 3a1a4 2 Ucnonb3oBanue paboueii
JIMHEHHOTO IPOTrPaMMHUPOBAHUS C ABYMS U 1 terpaau. Pemenue 3amau.




NIEPEMEHHBIMH.
6 3ausitue 6. OcoOble cilyyau CUMILIEKC-METO/1a. ) Ucnonb3oBanue paboueit
) MeTo1 ICKYCCTBEHHOTO 0a3uca. terpaau. Pemenue 3agau
3ansaTne 7. OOmas TOCTaHOBKAa TPAHCIIOPTHOU Ucnonb3oBanue paboueit
7. 3amaun. MeTonapl  HAXOXKIEHUS  IEPBOHAYAIBHOTO 2 terpaau. Bemonnenue PI'P
0a3MCHOTO PEIICHMS. No2
3 3anarue 8. Kputepuii ontumanbHocTH. OTKpbITas ) CocraBnenue CIIPaBO4YHOIO
) MOJI€JIb TPAHCIIOPTHOM 33/1ayHu. Marepuana. Pemenue 3amau.
3ansaTue 9. OTKpbITast MOJEIIb TPAHCIIOPTHOM 3a/1a4H. Pemenue 3anay.
9. BBIpOXXIEHHOCTh M aNbTEPHATUBHBIM ONTHUMYM B 2 Bemonnenue PI'P Ne2
TPAaHCIOPTHOM 3ajaye.
3ansatue 10. Metonsr ontumuzauuu. MTorosoe Pemienne 3amau. Ilogsenenue
10. | 3aHdarue. 2 WTOTOB CEMECTPA.
Hroro 20
3aouHas popma o0yueHus
No HaunmenoBanue TemMbpl mpakTHueckux (cemuHapckux) | OObem Popwma nposeeHHs
3aHATUN 4acoB
3ansaTue 1. Heo6xoaumMble 1 1OCTaTOYHBIE YCIOBUS CocraBnenue CIIPaBOYHOIO
l. CYIIECTBOBaHMsI 0€3yCIOBHOTO SKCTpEMyMa IITaIKUX 2 Marepuana.
(byHKUMH. Y CIOBHBIA YKCTPEMYM. Pemenue 3amay.
3ansTue 2. HeoOxoaumble U JOCTATOUHBIE YCIOBUS CocraBiienue CIIPaBOYHOIO
2. CYILIECTBOBAHMSI YCIOBHOI'O SKCTpPEMyMa IIIaIKUX 2 MaTepuaia.
bynakmil. Oynkius Jlarpanxa. Pewenue 3amau.
3. 3ausaTune 3. Marematnyeckass MoOJenb 3aa4d CocraBnenue CIIPaBOYHOIO
JUHEHHOr0 NpOorpaMMupoBaHus. Paznuunble (QopMbl 2 MaTepuaia.
3aJa4 JUHEHHOro NporpaMMHUPOBAHUSI. Pemenue 3anau.
4. CocraBnenue CIIPaBOYHOIO
3ansaTue 4. OcoOble ciy4an CUMIUIEKC-MeToAa. MeTon
HCKYCCTBEHHOTO Oa3uca. 2 Mateprasa.
Pemenue 3anay.
5. 3aunstue 5. O0mas nmocTraHOBKa TPAHCIIOPTHOM 3a/1auu. CocraBneHue CIIPABOYHOI'O
MeTo1pl HaX0XAEHUS 0a3UCHOTO PEIICHHUS. 2 MaTepuaia.
Penrenue 3anmau.
Hroro 10

4.3.Conepxxanue JJa00paTOPHBIX padoT

JlabopaTopHbie pabOThl y4€OHBIM TIJIAHOM HE MPEAYCMOTPEHBI.

5. YueOHOo-MeTOAM4YECKOE o0ecledeHNEe CAMOCTOSTEIbHOI PadoThI
00y4yauuXcsi M0 TUCHUIIMHE

CaMocTtosiTenbHas padoTa CTyIeHTa SBISETCS BaXXHBIM (PAKTOPOM YCIIEUTHOTO HU3YyYEHUs
nucuurueael "Mertoasl  ontuMmzanuu”. JlomamiHue, WHAWBUIyaJbHBIC 3aJaHHs, MOATOTOBKA K
ayIUTOPHBIM 3aHSATUSAM, KOHTPOJIbHBIM MEPONPUSITHUSAM COOTBETCTBYET BBIIECIECHHBIM JOJSM BPEMEHU
JUISL CPEHETO CTYJICHTA.
DddexTrBHAT cricTeMa KOHTPOJsA 00eCredrBaeT MIAHOMEPHYIO CaMOCTOSITENIbHYIO padoTy.
Croma OTHOCATCS KOHTPOJBHBIE W MPOBEPOUYHBIE PAOOTHI, 3alIUTa WHIUBUIYAIBHBIX THUIIOBBIX
pacueToB u pedepaToB, padoTa ¢ MPONUJECHHBIM MaTEPUATIOM JJIsl TOATOTOBKU K TECTUPOBAHMIO, OIIPOC
N0 TEOPHH HA NPAKTUYECKUX 3aHATUAK, TU(PQPepeHIMpoBaHHBIA 3a4€T. Tekymmid W pyOexHbIH
KOHTPOJIb MOKHO MPOBOANTH B (OpMe TECTUPOBAHWS WIH B TPAAULMOHHOW ¢opme (MUChMEHHAas




pabota mo o6uneram).
CamocrosTenbHas paboTa CTyJCHTa BKIIOYAET B ce0s CAMOCTOSTEIFHOE H3YUCHUE Pa3JIeiioB
JTUCIUIUTAHBL, TIOJTOTOBKY K MPAKTHYECKUM 3aHSATHUSAM, JUISI YeTO CTYJSHTHI JTOJDKHBI CAMOCTOSITENEHO
W3YYHUTh KOHCITEKTHI JICKIMA, COOTBETCTBYIOIIHME Pa3/eibl PEKOMEHIyEeMON JTUTEPATYPhI, BBHITIOJHUTH
HeoOxoaumble 3ananus. CamocTrosTenbHas paboTa mpu3BaHa OOECIEUUTh 3aKPEIICHUE MOMyUeHHBIX
CTYJICHTaMH 3HAHHK BO BPEMsI ayJUTOPHBIX 3aHITHIA ITyTeM ITOBTOPEHUS TPOIJICHHOTO MaTepHrala.

10

TexHonornyeckas KapTa caMOCTOATEIbHOI PaGoThI CTY/IeHTa

Ounas hopma 00yueHHS

Kon Hrorossrii CpenctBa u | O0beM
peanzyem IIPOIYKT TEXHOJIOTMH OLICHKU | YacOB
on Bun nesrenbHOCTH CTYIEHTOB CaMOCTOSITEIIBHON

KOMIIETCHI] paloThI

uu

1 2 3 4 5

ITIKB-1 1. AnreOpanueckue u anamTaeckue | KoHCIeKT. Koncnekr 1o 67
CBOMCTBA BBITYKIIBIX (DYHKITHI. Pemienne  3amay | OCHOBHO# u
2. Makcumy™mM, W MUHUMYM H | JOMAIIIHETO JIOTIOJIHUTETBHOM
ceioBas  TOYKa B 3a[a4e | 3aaHusl. JUTEPaTYpBHI.

OITUMM3ALIN ¢ynkmmm  1Byx | CocraBiieHue HHutepHeT-pecypcesl.

IIEPEMEHHBIX. CIIPaBOYHOIO

3. Hurepnperauuss  MHOXWTENEH | MaTtepuala

Jlarpamka B 5JKOHOMMYECKHUX 331a4aX.

4. Teopema Kyna — Takkepa.

5. Marematuueckasgd MOIEIb U

METO] pelieHus

MHOTOKPUTEPHAIBHBIX

SKOHOMHMYECKHX 3aJa4 (3ajada

JUHEWHOIO NPOrpaMMHUPOBAaHUS C

HECKOJIbKUMU LIEJIEBBIMU

GYHKIHSIMH).

6. llpwioxeHue TpaHCIOPTHBIX

MOJZIEIEH K PELIEHUI0 HEKOTOPBIX

HSKOHOMUYECKHUX 3a/1ay.

I1IKB-1 Bremonnenue PI'PNel,2 NunuBunyansHOe WunuBuayansusie | 25

3aJjaHue. 3a/laHus
Pemenne 3amau c | cocTaBiIeHHbIE
KOMEHTApUsIMU U | IIPENOAABATEIIEM.
OTIOPHBIMU
QJITOPUTMAMH.

ITIKB-1 Hoknanet u pedeparsr «Metozsl | Jlokmasl. OcHoBHas ull0
ONTUMHU3ALNH B | Crartbn. JIOTIOJIHUTENbHAS
po(hecCUOHATBHBIX TEXHUYECKUX JauTepaTypa
3ajadax» WHTepHeT pecypebl

ITIKB-1 [lonroroBka Kk JseknuoHHBIM | | Onpoc cTyaeHToB | KoHcnekTsl 10
IIPAKTUYECKUM 3aHATUSM. KOHTPOJIbHON ayJIUTOPHBIX

paboTHI. 3aHATHH.
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Hroro | 112

3aounas popma o0yuenus

Kox Utoroseiii  mpoaykT | CpeactBa u TexHonoruu | Oo6bem
. Bun  nmesTenbHOCTH | caMOCTOSTEIBHOU OIICHKHU 4acoB
peannzyemou
CTYJICHTOB paboThI
KOMITETEHIIUN
1 2 3 4 5
[1IKB-1 CamocrosTenbHOe KoHcnekr. KoHcnekT o ocHOBHOM U 106
m3yuenue Tem 1,2 | Pemenue 3amau JIOTIOJTHUTEIBHOMN
OpPUEHTHUIIPOBAHHBIX JUTEPATYPBI.
o MIPUMEPHBIM WNHuTepueTr-pecypcebl.
BOITPOCAM K
3a4eTy U OO030PHBIM
JISKLMSIM.
[IKB-1 ITogroroska K | Ompoc CTyIeHTOB | KOHCIIEKTBI  ayIMTOPHBIX 20
JIEKIIMOHHBIM U | KOHTPOJBHOM palbOThI. | 3aHATHUH.
MPaKTUYECKUM
3aHITHUSIM.
Hroro 126

[Ipu camMoCTOATEIHHOM U3YYEHHH TEM UCIIOIB3YyeTCs auTepatypa 1-9.

KpOMe TOro, CTYACHTHI MOTYT UCIIOJIb30BATh HHTCPHCT — PECYPCHI.

Coaeprxanue 3aJaHuil 1J1s1 CAMOCTOAATEIbLHON PadoThI.

Tembl PI'P nuist ctynenToB 04HOM (popMbI 00yUeHns

PI'P Nel «Kiaccuueckast Teopusi ONTUMU3BALIAID
PT'P Ne2 «JIuneliHOE mporpaMMHpPOBaHUE

PI'P saBnsAroTCA MHAMBUYaIbHBIMU 3aJaHUSMU

IIpumepHbie BapuaHnThl 3a1anuii PI'P

PI'P Ne 1 «Kuaccuveckoe onpeeieHue TeOPUM ONTUMMU3AIAND

3agaya 1. HaliTu TOUKM JTIOKaJbHBIX SKCTPEMYMOB (YHKIIUU

5 5 1
f(x,y) =- ZX3 - =x’y- 10x +§y3 - 22y Ha IUIOCKOCTH R>.

4
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3anaua 2. HaiiTi nokanbHbIE U TT100aNIbHBIE SKCTPEMYMbI (QYHKIIUN

f(x,p) =4x* +)* - 12x- 4y +13 B oGnactu 3aganHoi HepaBencTamu: x >0, 2x- 3y <0

x+y-5=<0,

3agaua 3. Haiitu pemenue 3agaun xy° — max mnpu 2X+3y =7 cHagana MeTozoM

HUCKIIIOYCHUS IICPEMCHHELIX, a4 3aTEM MCTOI0OM Jlar paH)ka

PI'P Ne 2 «JInHeiiHOe MpOrpaMMHpPOBaHUE»
3agaya 1. 3agaya Ha MaKCMMYM, peliaeMasi KCHMILIEKC-MeTOA0M»

IlocTanoBKka 3aaauun:

Jlnst mpousBojcTBa aAByX BuAoB m3nenuii £, u 11, ucnons3yroTcs TpU BHIA CHIPbA. 3anachl
CI)IpI)ﬂ orpaHquHm. HpeIalI/ISITI/Ie O6CCH€‘I€HBI CI)IpI)eM HepBOFO BHJIAa B KOJIMYCCTBC Sl KT'., CI)IpI)GM
BTOPOT'O BHJA B KOJMYECTBE 5, KI., CHIPEM TPETHETO BUJIA B KOJIUYECTBE S5 K.

Ha npoussoacteo oguoro usgenus 41, HeoOX0AMMO 3aTPaTUTh CHIPA MepBoro Buga - <A,
KT., CBIpbst BTOpOro Buaa - A, Kr., ceipbst TpeThero Buaa - <45 kr. Ha mpou3BoacTBO OJHOIO U3ENHs
17, 1eo6X0IMMO 3aTPaTUTh ChIPbs TIEPBOTO Bujaa - 4, Kr., CbIpbst BTOpOro Buaa - B, Kr., chipbs
TpeTbero Buna - B, kr.

[Ipubsuts 0T peanusanuu oauoro msaenus I, cocrasnser C, teic. py0., a wsnenus 11, -
C', TrIC. pYO.

CocraButh IuiaH npomsBojacTBa w3nenuit £4, u
HanOOJIBIITYIO TPUOBLIL OT PeaTH3aIUH.

1T, tak, 9T00BI TIPEANPHUSATHE MOTYYHIO

Bapmant | A, A, As B: B, B; Sy S, S; C C,
1 9 5 7 5 11 8 4770 5610 4820 16 23
3amaua 2.

Ha npeampusitun mmeercs 4 craHKa pa3iWYHBIX BHIOB, KAXKABIH M3 KOTOPBIX MOMKET
06pabarbiBaTh MOOYI0 U3 4-x mapTuii geranmeif. Mspectusl npoussomutensHocts Cj  (mer/wac)

i,j =12,3,4 xaxmoro craka npu o0pabOTKe JeTalel KaI0oH MapTUH, KOJMYECTBO YacOB, KOTOPOE
MOET MpPOpadOTaTh Ka)Iblii U3 CTAHKOB 0O€3 JIOTOJIHUTEIHHON HAJallKh M PEMOHTa M KOJIUYECTBO
4acoB, BBIICTISIEMOE Ha KaXIYIO MapTHIO.

HeoOxomumMo ompenenTh, CKOJIbKO YacOB KaXKIblii CTAHOK JOJDKEH 00padaThIBaTh JETalIU
KKI0W apThH, 9T00BI 001Iee Yrciio 00paboTaHHBIX JleTallell OBLIIO HAauOOJIBIITNM.

60 65

100

2 0

150

Sk
Sickil
il

0 2

14

4
70

5 | 15 |
| 14

200
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100 120 150 160 530

530

I[IpumepHbIe BONPOCHI AJ1sl CAMONIPOBEPKH, M (P (DepeHIIUPOBAHHOIO 3a4eTa, U
KOHTPOJISI CAMOCTOAITEJIbHOM PadoThI:

Tema Ne 1. Kiraccuyeckasi Teopusi OITUMHM3ANMHU

DKCTpeMyMbI ITagKuX (yHKIMA OHONW U HECKOJIBKUX ITEPEMEHHBIX.

. be3ycIloBHBIN SKCTpEMYM.

3. HeoOxoaumble U 1OCTaTOYHBIE YCIOBUS CYIIECTBOBAHUS O€3yCIIOBHOTIO SKCTpEMyMa
IIIAKUX QYHKIHH.

4. YcnoBHBIN DKCTPEMYM.

5. Heo0xoaumble 1 TOCTaTOUHBIE YCIOBUS CYIIECTBOBAHMS YCIOBHOTO IKCTpEMyMa IIaJIKUX
GbyHKIMiA.

6. @Dynkuusa Jlarpanxa.

N —

Tema 2. JInneiiHoe NporpaMMHupoBaHHe
7. MaremaTuueckas MOJEIb 3a1a4M JIMHEHHOTO MPOrPaAMMHUPOBAHUS
Paznuunble GopMBl 33124 TUHEHHOTO IPOTPAaMMUPOBAHHUSL.
9. I'padbmueckuii MeTon pemieHUs 3a7a4 JUHEHHOTO NPOTPAMMHPOBAHUS C JBYMS U 7
MePEMEHHBIMHU.
10. CuMIuiekc-MeTo | pereHus 3a1ad JMHEHHOTO MPOrpaMMUPOBAHMSL.
11. OcoOsle cityuan cUMIUIEKC-MeToAa. MeTol HICKYCCTBEHHOTO Oasuca.
12. O6urast mocTaHOBKA TPAHCIIOPTHOM 3a/1a4H.
13. MeTtoapl HaXOXKIEHUS TIEPBOHAYATHEHOTO 0A3UCHOTO PEIICHHUS.
14. Kputepuit onTUMaIBbHOCTH.
15. OTkpbITast MOJENb TPAHCIIOPTHOM 3a1a4u.
16. BeIpOXKI€HHOCTh M aJIbTEPHATUBHBIN ONTUMYM B TPAHCIOPTHOM 3aJaye.
17. TpancnopTHas 3a7aya ¢ OrpaHUYEHUEM Ha IPOITYCKHYIO CIIOCOOHOCTB.

*

TecTsl A5 CaMOKOHTPOJIA

TecT XJIA MEKCECCHOHHOM aTTeCTANNH

z="5x +x, —max

1.Jluauu ypoBHS 1eneBOH  (DYHKIMH C CHCTEMOW OrpaHUYCHHI

n+x =3

2x =%l 202,20

U YCIOBHUAMHW HCOTPULATCIBHOCTHU OMPEACIIAIOTCA BEKTOPOM

(BOSMO)KHO HCCKOJIBKO BApWAaHTOB OTBeTa)

a)(5; 1)
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6) (3; 0)

B) {ﬂll’ a’ﬂ)

2. HalimuTe COOTBETCTBHE MEXIY 3aJadei JIMHEHMHOTO MpPOrpaMMHPOBAaHMS U TpaduuecKum
n300pakeHHeM ee 00J1acT! JOIMYCTUMbIX PELICHUH.
z=x+35 —rmax
ntx =3
x=2x 20
2r=pe =)

1 720520

z =55 +x, —rmax
it e
ax—x =0
Pt

7 H=0

sy Ay —min
i e
2xy=ige 2l
s

3 20 520

X2 A

v

1 2 3\ 1
Puc. 1
X2 &
k
2 f
1 i F
i =
B 2 3\ M

Puc. 2
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X2 A

L 4

Ky

Puc. 3

3. Ecnn Ha xakoM-1HOO mIare pemieHws 3aJadd JIMHEHHOTO MPOrpaMMHUPOBAHUS CHUMILIEKC—
METO/IOM TI0JTy4aeM, YTO BO BCEX YPaBHEHHSIX CHUCTEMbI OCCKOHEUHBIC OIEHOYHBIC OTHOIICHHS TOW
MIEPEMEHHO#, KOTOpasi BBOAMUTCS B 0a3uc, TO 3a/1aua
a) HE MIMEeeT KOHEYHOT0 ONTUMYyMa

0) UMeeT aNbTEePHATUBHBIN ONTUMYM
B) UMEET BBIPOXKIEHHOE 0a3MCHOE peleHUe
4. [Tpu nepexoie K KAHOHUYECKON opMe 3alucH 3a1auu
z=x+5x, —max

b e

Freedneel)

Do)

=, =0

B JIEBYIO YaCTh TPETHETO HEPABEHCTBA CUCTEMBI OIpaHHUEHHI OalaHCOBasi IEpEMEHHAs! BBOJUTCS
a) CO 3HAKOM «+»
0) CO 3HAKOM «- »

B) ¢ K03 PpHIIEeHTOM HOJb

S5.IIpu pemieHMHM TPAHCHOPTHOM 3aJauyd Ha KaXKJIOM IIIare BBIYEPUYMBAETCS KOHTYp, IO

KOTOPOMY PAaCHpENeISIIOTCS MOCTaBKH {iE } [TonydeHHBIN KOHTYp SIBJISIETCS MHOTOYTOJBHUKOM ...
(BO3MOKHO HECKOJIBKO BApUAHTOB OTBETA)

a) C BEpIIMHAMH, DPACIIOJIOKEHHBIMH B 3allOJHEHHBIX KIJIETKAX, KPOME OJHOW, KOTOPYIO PELINIH
3alO0JHUTE YNCIIOM F

0)rpu IBUYKEHUH 110 KOHTYPY KOTOpPOTro 100aBleHNE U BRIYMTAHUE TTOCTABKH £ depenyroTcs

T') C YACJIOM BEPILIMH PaBHBIM #2 + 2 i

6. Halinnre cOOTBETCTBHUE.

L1:TpancnopTHas 3a1a4a 3aKpbITasi, MOJEJb 3a/1a4l KAHOHUYECKasl.
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L220TKpLITa$I TPAHCIIOPTHAA 3a1a4a, YTOOBI IMPUBCCTH €€ K KAHOHUYCCKOMY BUY, HY’KHO BBCCTHU

(UKTUBHOTO MOCTaBIIMKA ("qm*'l]

L3:OtkpbITast TpaHCIOPTHAA 3a/1a4a, YTOOBI MPUBECTH €€ K KAHOHMYECKOMY BHY, HY>KHO BBECTHU

(UKTUBHOTO NOTPEOUTEINS (B”H )

B;
00 | o0 | 40
A,
60 4 4 4
0 5 8 6
30 3 8 5
R1:
B.
1 6 8 12
A,
5 10 | 16 8
20 3 10 6
10 8 4 10
R2:
B;
18 | 17 | 15
A
5 10 | 10 | 10
15 8 5 11
15 8 4 14
R3:

HpOMe)KyTO‘lHaﬂ aTrecTanus 1o JIMCUHUIIVIMHE MIPOXOAUT B BU/JI€ MIMCbMEHHOI'0 3a4Y€Ta
HJIA TECTUPOBAHUSA

IIpumepHbIii 32a4eTHBIN TECT

1. Jluaueit yposus pynkuun F (x, ) HaspiBaetcst MuoKecTBO Beex Touek (X, V), B KOTOPBIX
(byHKIUS TPUHUMAET

a) IOCTOSIHHOE 3HAYeHUe

0) TOJIbKO HEOTpULaTEIbHbIC 3HAUYCHUS



17

B) B 3a1a4€ Ha MAKCUMYM IIOJIOKUTCIIbHBIC 3HAYCHHA, B 3a1a4€ HA MUHUMYM OTPULATCIIBHBIC
3HA4YCHUA

2. 38.,[[3‘{8. JII MoXxeT UMEeTh aJIBTepHaTI/IBHHﬁ OIITUMYM B ClIy4ac, €CJIn

a) BEKTOP IPaIMeHT JIMHEHHOM (DYHKIIMU HAMPABJICH MEPICHANKYIIIPHO OTHOCHTEIBHO OJJHOM 13
CTOPOH 00JIaCTH AOMYCTHUMBIX PEIICHUN

0) MMHUS yPOBHS HE MapajuieibHa HUA OJTHOW U3 CTOPOH 00JIACTH JOMYCTUMBIX PEIICHUN

B) HaIlpaBJICHHE BEKTOpa rPaJHeHTa JIMHEHHON PpyHKIMM He OyIeT nepneHAUKyYISIpHO HU OHOM U3
CTOPOH 00JIaCTH JTOMYCTUMBIX pELICHHM

3. 38.,[[3‘{8. MaTeMaTuidCCKOro nmporpaMMHupOBaHUA ABJIACTCA 3aJlaueil TMHEHHOTO nporpaMmMupOBaHus,
€ClIn

a)uenenas (QyHKUUS SBISETCS JIMHEHHOMN, a cucTeMa OrpaHMYeHHU — CUCTeMa JIMHEWHbBIX YpaBHEHUN
WY HEPABEHCTB

0) neneBas PyHKIUS SBISACTCS JTUHEHHOM, a CHCTEMa OTPaHMYCHUN HEeJTMHEHHAs

B) CHCTEMa OTPAHWYEHUHN — 3TO CUCTEMa JIMHCWHBIX YPAaBHCHHUI WJIM HEPABEHCTB, a 1iejieBas (PyHKIus
HeIWHENHAs

4. Touka MHOXXECTBA Ha3bIBA€TCSl BHYTPEHHEH, €CITN
a) CYIIIECTBYET OKPECTHOCTb 3TOM TOUKH, COCTOSINAS TOJIBKO U3 TOYEK JAHHOTO MHOKECTBA

0) 1r00ast OKPECTHOCTH 3TOM TOUKHU COIEPKUT, KaK TOUKH, IPUHAAJIEKAIINE JAHHOMY MHOXKECTBY, TaK
U HE NIPUHAIeKALIIE eMy

B) J1100ast OKPECTHOCTh 3TOM TOUKH COAEPIKUT, IO KpaliHel Mepe, OJJHY TOUKY 3TOI0 MHOXKECTBa

5. MHOXeCTBO Ha3bIBACTCS 3aMKHYTHIM, €CIIH OHO
a) BKJIIOYAET B ce0s BCe CBOM TPaHUYHBIE TOUKH
0) orpaHUYEHO

B) BBIITYKJIO

n
6. MHOKECTBO peIleHHI COBMECTHOM CHCTEMBI pX a,x; <b, (i =L2,...,m) spnsercs
e

a) BBITYKJIBIM MHOTOTPAHHUKOM WJIH BBITTYKJIOH MHOTOIPaHHOI 00JIaCTIO B N - MEPHOM MTPOCTPAHCTBE
0) MHO>KECTBOM YIJIOBBIX TOYEK OTPAHUYEHHOI'O MHOKECTBA B N - MEPHOM IPOCTPAHCTBE
B) MHO>KECTBOM BEPIIIHUH BBITYKJIOTO MHOTOIPaHHHUKA

7. B 3amaue TMHEHHOTO MPOTrPAMMHUPOBAHUS CYIIECTBYET XOTsl OBl OJJHO ONTUMAJIBHOE PEIIeHUE, €CIn
a) IOITyCTUMOE MHOKECTBO HE IyCTO, a IeJieBasi PYHKIUS OrpaHYeHa

0) 1OoMyCTUMOE MHOKECTBO OTPaHMUCHO, a 1iesieBast (yHKIMS He OTpaHuYeHa

B) A0IMYCTUMOEC MHOKCCTBO HC OI'paHUYCHO, a LECJICBas (bYHKHI/IH orpaHnvdcHa

8. 3a/1a4a JIMHEHHOTO MPOrPaMMHUPOBAHUSI MOXKET UMETh OCCUMCICHHOE MHOXKECTBO PEIIICHUN B TOM
cirydae, ecii

a) rpaieHT (QYHKIIMH [EM HAMPABJICH MEPIICHIUKYIISIPHO OJHON U3 CTOPOH OOJIACTH JIOTYCTUMBIX
pelieHui

0) TMHUA yPOBHS NEPIIEHANKYIIIPHA OJHON U3 CTOPOH 00JIACTH TOMYCTUMBIX peLIeHHA

B) HalpaBJIeHHE BEKTOpa rpajueHTa JuHeHHO!W QyHKIMU He OyeT NepreHAUKYIIpHO HU OJTHOM U3
CTOPOH 00JIaCTH AOMYCTUMBIX PELICHUN

9. CumIIeKc-MeTox - 3TO:
a) aHAJIMTUYECKUN METO]I pELICHHS] OCHOBHOM 3aJ1auM JMHEMHOTO IPOrpaMMHUpPOBAHUS
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6) METO/J - OTBICKaHUA obiactu A0IYCTUMBIX peIJ_IeHI/Iﬁ 3aJla4u JIMHEWHOIr O nporpaMMHupOBaHUs;
B) METO NPUBEACHU O6IJ.[€I>1 3aJa4M JUHEHHOTO IIporpaMMHpoOBaHUs K KAHOHUYICCKOMY BUY.

10. Jlns1 338241 TMHEIHOTO IPOrpaMMUPOBAHUS
F(x) =8x, +7x, > max
3x, - 2x, =-32,
3x, - 4x, <16,
Tx, +6x, <160,
5x, +4x, =48,

x, 20;x, =0

KaHOHHMYECKas popma 3arncu UMeeT BU/L:

F(x) =8x, + 7x, = max
3x, - 2x, - x; == 32,
3x, - 4x, +x, =16,
7x, +6x, +x; =160,
5x, +4x, - x, =48,
a) X; >0, =1;_6
F(x) =8x, + 7x, = max
3x, - 2x, +x; =-32,
3x, - 4x, +x, =16,
7x, +6x, +x; =160,
S5x, +4x, + x, =48,

x, 20, j=L6

0)

F(x) =8x, + 7x, > max

- 3x, +2x, <32,

3x, - 4x, <16,
7x, +6x, <160,
- 5x, - 4x, <-48,

g) N >0;x, =0
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11. Ins 3a1a4n IMHEHHOTO MTPOrpaMMHUPOBAHUS

F(x) =7x, - 3x, > min
5x, - 2x, =-6,
4x, +3x, =32,
6x, +7x, <162
3x, - 5x, <30,

b

x, =20;x, =0

cTanaapTHasi (opMa 3arucy UMEeT BUJ:
F(x) =7x, - 3x, > min
5x, - 2x, =-6,
4x, +3x, =32,
- 6x, - 7x, =-162,
- 3x, +5x, =-30,

a)

x, 20;x, =0

F(x) =7x, - 3x, = max
5x,- 2x,- x; =-6,
4x, +3x, - x, =32,
6x, +7x, +x; =162,

3x, - 5x, + x, =30,

5 % =0 J =16

F(x) =7x,- 3x, = min
5x,- 2x, +x; =-6,
4x, +3x, +x, =32,
6x, +7x, +x;, =162,

3x, - 5x, + x, =30,

B) x;, =20, j =16
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12. [l 331241 TMHEHHOTO POrpaMMHUPOBAHUS

F(x) =9x, + 7x, = max
8x, - Tx, <12,
8x, - 3x, =-48,
4x, +3x, <84,
2x, +5x, =30,

x, =20;x, =0

KaHOHHMYecKas (hopMa 3alluCU UMEET BUJL:
F(x) =9x, + 7x, > max
8x, - 7x, +x; =12,
8x, - 3x, - x; =-48,
4x, +3x, + x, =84,
2x, +5x, - x; =30,

a) >0;x, =0;x; =0.

F(x) =9x, + 7x, > max
8x, - 7x, <12,
- 8x, +3x, <48,
4x, +3x, <84,
=2x, - 5x, <- 30,

6) % >0;x, =0

F(x) =9x, + 7x, = max
8x, - Tx, +x; =12,
8x,- 3x,- x, =-48,
4x, +3x, + x5 =84,
2x, +5x, - x, =30,

B) x, =z0; j=L6

13. MHOXX€CTBOM pelIeHU CUCTEMBbI HEPABEHCTB

SBIISIETCSL:

a) BBIIyKJIasi MHOTOYTOJIbHAs 00J1acTh
0) BBIMYKJIbIIf MHOTOYTOJIEHUK

B) TOUKa



21

14. 115 3aga4n TMHEWHOTO TPOTrPaMMHUPOBAHUS

F(x) =7x, - 5x, > min
6x, +5x, <136,

4x, - 3x, <40,
Tx, +3x, =56,
3x, - 2x, =-22,

x, =0;x, =0
KaHOHHYeCKas (hopMa 3allUCH UMEET BUJL:

F(x) =7x,- 5x, = min
- 6x, - 5x, =-136,
- 4x, +3x, =-40,
7x, +3x, =56,
3x, - 2x, =-22,

a) N >0;x, =0

F(x) =7x, - 5x, = min
6x, +5x, + x; =136,
4x, - 3x, + x, =40,
7x, +3x, - x; =56,
3x, - 2x, - x, =-22,

6) i >0;x, =0

F(x) =7x,- 5x, = min
6x, +5x, =136,
4x, - 3x, =40,
7x, +3x, =56,
3x, - 2x, =-22,

g) N >0;x, =0

15. MHOXECTBOM HEOTPUIIATEIHLHBIX PEIICHUN CUCTEMbl HEPABEHCTB

x+y<l
x-y=-1
y =1

SABJISICTCA:
a) Touka
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0) BBIMyKJIasi MHOTOYTOJIbHAsI 00JIaCTh
B) IyCTOE MHOKECTBO

16. MHO)XX€CTBOM HEOTPULIATENIbHBIX PEILIEHUI CUCTEMbI HEPABEHCTB

3x+y =9,
x+2y>8

SABIIACTCA:

a) BBIMYKJIasi MHOTOYTOJIbHAs 00J1aCTh
0) Touka

B) IIyCTO€ MHO>KECTBO

17:MHOKeCcTBOM HCOTPpULATCIIbHBIX pemeHHﬁ CUCTCMbI HCPABCHCTB

x+y <6,
x-y =0,
y =3
SIBIISICTCSI:
a) Touka

0) BBINTyKJIasi MHOTOYTOJIbHAsT 00J1aCTh
B) IIyCTOE€ MHO>KECTBO

18. Pemienue 3amaun TMHEHMHOIO MPOrpaMMHUPOBaHUS

F(x) =x- 2y = max

3x+2y <6,
x+2y <2
x =0,y =0
a) x"(2:;0)
6) * (0:3)
B) x"(5:1)

19. Pemienue 3amauu TMHEMHOTO MPOrpaMMHUPOBaHUS

F(x) =x+3y = min

3x+2y <6,
x+2y =2
x =0,y >0
a) x"(0:3)
6) * (0D
B) X (2:0)

X, - X, - 2x, + x, —O,
20. B xauecTBe 0a3UCHBIX MTEPEMEHHBIX B CHCTEME {zX‘ x4 Do. — . —o HEIB3S B3AThH
NepeMEHHBIE:
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a) XpsXys Xy, X35 X3,Xy

0) x> X35  X,X,
B) X, X435 X5, X35 X3, Xy

21. 3amaya TMHEHHOTO MPOTPaMMHUPOBAHHUS MPHUBEeHA K Buay F(x) =-2+x, - x, = min

= — = ., e = o,
pum——_ e —- —= o~ . =

npu ycioBustx | —~—_ e~ — =S~ . OnopHbIii [J1aH Ha JAHHOM Il1are

o~ = <> < = T = >

a) He SIBJIAETCS] ONTUMANIbHBIM, TaK Kak IieJeBast QyHKIHUs COAEPKUT CBOOOAHYIO IEPEMEHHYIO €
OTPHIIATENEHBIM KO3 (pPHImeHTOM

0) SBISETCS] ONTUMAIIBHBIM, TaK KaK IieJieBast (PyHKIIMS COJIEPIKUT, IO KpaitHel Mepe, OaHy CBOOOIHYIO
MEPEMEHHYIO C MOJIOXKHUTENbHBIM KO3 huiineHTom

B) HE SIBJIAETCS ONTHMAJIbHBIM, TaK Kak LiejeBast (yHKIHS COACPHKUT, M0 KpallHel Mepe, OJIHY
CBOOOJIHYIO MIEPEMEHHYIO C OTPULATEIbHBIM KO3 PHUIMEHTOM

22. B TpaHCTIOpPTHOM 3a/1a4€, yCIOBHE KOTOPOU 3a7aHO pacipeIeuTeIbHON TabIuIeH, MoTyyeH miaH
pacrpeneneHus MocTaBokK.

IToctasm | IloTpedHTEIH
HKH
Bl B] B&' 34 B:-

A 2 4 1 7 5

40 an
4 7 1 4 6 2

30 70

A 4 9 3 3 7

30 50

Ecmu I[aHHBIﬁ IIJIaH ABJIACTCA OIIOPHBIM, BBEAUTC 1, €CJIM IIJIaH HCJIB3s IIPUHATH B KA4YC€CTBC OIIOPHOI'O
JUIS JallbHEHIIIero peuicHrud METOAOM IMMOTCHIIUAJIOB, BBEAUTC 0.
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23. B TpaHCcnOpTHOI 3a/1aue, yCIIOBHE KOTOPOH 331aHO paclpe/le/InTeNIbHON TabiuIel, MoayyeH I1aH
pacnpeziesieHus! IOCTaBOK. 3aTpaThl Ha MEPEBO3KY €AMHMIIBI TPy3a ISl KayKJOM Maphbl «ITOCTABUIUK —
NOTPEeOUTENbY 3aJaHbI B

ITocTaemnm Tlotpebutenn
HEH
B B, B;
A 2 4 1
100 50
A 7 1 4
70
A 4 2] 3
30 20
A, 6 3 7
40

ycIIoBHBIX A.e. CyMMapHbIe 3aTpaThl Ha IEPEBO3KY I'py3a paBHBI?

Hrorosas arrecranys o JUCHUIUIMHE IIPOXOIUT B BUJIE TIUCBMEHHOIO 3a4€Ta
IIpuMepHbIii 3a4eTHBIA OHJIET
1. Pemmts rpaduyuecku 3aaa4y JMHEHHOTO IPOrPaMMHUPOBAHUS:

Z =2x, +3x, > max
3x, +3x, <6
x, +x, =1

x, 20, x, =0.

2. HaifTu JIOKaJbHBINA SKCTpEMYM QYHKIUN — Z =x + Xy + y2 +x-y+l1.

3. Jlana ceTka pacnpeaenuTeIbHON (TPaHCIIOPTHOM) TabIUIIbI, TOCTPOUTH OTIOPHBIH TIIIaH METO 10M

MaKCHUMYyMa 11O CTPOKE U paCCUYUTATh NPOU3BOAUTECIBHOCTD MOJYYCHHOI'O IJIaHa.

1 2 3 4
; 70 | 60 | 65 90 %0
J 12 | 10 | 15 15 | o0
5 10 | 12 | 11 4| .
4 40 | 50 | 75 | 80 | 200
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530

100 120 150 160 530

6. MeToguueckue yKazaHusi JAJs 00y4ar0UUXCs M0 OCBOEHUIO THCIUTLINHBI

I/IHHOBaHI/IOHHLIe O6pa3OBaTeJ'II)HI>Ie TCXHOJIOTUN

Ne Temb1 Ne nexnun Ne mpakTuku B
Bun oOpa3oBaTenbHBIX TEXHOJIOTHH, B cEMecTpe cemecTpe
CPEACTB Mepelavn 3HAHUM,
(hopMHUpOBaHHS YMEHHUH U
MPAKTHYECKOTO OIbITA
5 cemectp

Craiin- nekuus (IpaKTHKA) 1 1,2 1,2,3
Craiin- nekuus (IpakTHKA) 2 3,4 4,5,6
Crnaiia- nekmnus (paKkTHKa) 2 5,6 7,8,9,10

B Hauane cemecTpa cTylneHTaM HEOOXOAMMO O3HAKOMHUTHCS C TEXHOJOTHYECKOW KapToi
JTUCHUIUINHBI, BBISICHUTBH, KaKUE PE3yJIbTaThl OCBOCHUS JIUCUUIUIMHBI 3asBJICHbI (3HAHUS, YMEHWS,
MPAKTUYECKUN OmbIT). JIJis yCHEIHOro OCBOCHUS AUCUUIUIMHBI CTyJIEHTaM HEO0OXOJUMO BBIIOJHUTH
3a/laHusl, TIPeyCMOTPEHHbIE pabodeil y4eOHOW mporpaMMoi AWCIUILIMHBI U TMPOUTH KOHTPOJILHBIC
TOYKH B CPOKHM, yKa3aHHble B TexHoJIorhnueckoil kaprte (pasmen 11). OT xayecTBa U MOJHOTHI HX
BBITIOJTHEHHSI OyAeT 3aBUCETh YPOBEHb COHOPMUPOBAHHOCTH KOMIICTEHIIMM W OIICHKA TEKYIIeH
ycneBaeMoCTH Mo jaucuuiuinHe. [lo utoram Tekyimied YCIeBaeMOCTH CTYIEHTY MOXET ObITh
BBICTABJICHA OLIEHKA II0 IPOMEKYTOYHOM aTTECTalUH, €CIU 3TO IPEILyCMOTPEHO TEXHOJIOIMYECKOU
KapToi JucHUIUIMHBL. CHUCKH y4eOHBIX MOCOOWM, HAYyYHBIX TPYAOB, KOTOpPBIE CTYyAECHTaM CJEeayeT
MIPOYECTh U 3aKOHCIIEKTUPOBATH, TEMbI TPAKTHUECKUX 3aHATHI U BOIIPOCHI K HUM, BOIIPOCHI K 3a4€Ty U
Ipyrue HeoOXOoauMble MaTepuaibl YKa3aHbl B pa3paOOTaHHOM JUIS AAHHOW JHCUUILUIMHBI y4eOHO-
METOJANYECKOM KOMIUIEKCE.

OcHoBHO# (OopMOIl OCBOCHUS TUCIMITIMHBI ABJISETCS KOHTAKTHAs paboTa ¢ MpenojaBaTeieM -
JIEKIUH, MPaKTUUYECKHE 3aHATUS, KOHCYJIbTallMu (B TOM YHWCJIE€ WHAMBHUAyaJIbHbIE), B TOM 4YHCIIE
IIPOBOJIMMBIE C IIPUMEHEHUEM JAUCTAHIIMOHHBIX TEXHOJIOTUH.

[lo pucuuminHe dacTh TeM (pa3felioB) H3ydaeTcs CTYAGHTaMHU CaMOCTOSATEIbHO.
CamocrosTenbHas paboTa IMpeaycMaTpUBaeT MOATOTOBKY K ayJUTOPHBIM 3aHSATHUSAM, BBINOJHEHHUE
3aJaHuil (IMMCbMEHHBIX pabOT, TBOPYECKUX MPOEKTOB U [p.) MOATOTOBKY K IPOMEXKYTOUHOU
aTTecTaluu (IK3aMeHy).

Ha nexkuMoHHBIX M NPAaKTHUECKUX (CEMUHAPCKUX) 3aHATHSX BbIPAOATBHIBAIOTCS HABBIKU U
YMEHHUS 00yYaroImuXxcs Mo MPUMEHEHHUIO MTOJYYSHHBIX 3HAaHUH B KOHKPETHBIX CUTYAIUsIX, CBSI3aHHBIX C
Oyayuieil npodeccruoHabHOM N1eATeNbHOCTIO. 110 OKOHYaHMM W3Y4YEeHMsI TUCILUIUIUHBI MPOBOIUTCS
POMEXyTOuUHas arrectanus (JudQepeHIMpOBaHHbIN 3aUeT).

PerynsipHoe mocemieHne ayIUTOPHBIX 3aHATUH HE TOJBKO CIIOCOOCTBYET YCIEUITHOMY
OBJIQJICHUIO 3HAHUSAMH, HO M IIOMOTaeT OpPraHU30BaTh BpeMs, T.K. BCE BUJbl Y4YEOHBIX 3aHATHH
pacrnpeziesieHbl B CEMECTpe IIIaHOMEPHO, C YIE€TOM HEOOXOAUMBIX BPEMEHHBIX 3aTparT.



6.1.MeTonuqeche YKazaHud AJs oﬁyqamnmxcn 10 OCBOCHMIO JUCHHUIIJIMHBI HA
NPAKTHICCKUX 3AHATUAX

[TpakTrueckue 3aHATHS 00yYarOIIUXCsl 00ECIIeUnBAIOT:
- IPOBEPKY U YTOUHEHHE 3HAHMH, MOJIYYEHHBIX Ha JIEKIHUAX M IPU CaMOCTOSITEIbHOM

W3YUYECHUU;

- 00Cy>KIeHUS BOIIPOCOB IO YUeOHOMY MaTepHaly AUCUUILUINHBL;

-BBIIIOJTHCHUEC TCOPETUICCKUX 3aaa4dY, COCTAaBJICHHUEC aAJITOPUTMOB peHIeHI/Iﬁ;

- COCTAaBJICHUC IPAKTHUKO - OPUCHTHPYCMBLIX 3aJiad, pCHICHUC KOTOPbLIX HC BBIXOAHUT 34 paMKHU
HN3YYaCMBIX TCOPETUYCCKUX 3a/1a4,

- NOABEICHHUE UTOIOB 3aHATHUI IIO peﬁTHHFOBOﬁ CUCTEME, COI'TTaCHO TEXHOJOTNYECKOM KapTe

JUCHUITIINHBI.

I/IHTepaKTI/IBHBIe METO/JbI o6yquI/151, HCIIOJIB3YCMbIC HAa MPAKTUICCKUX 3aHATHAX!

- KOJUICKTUBHBIC PECIICHUS TBOPUYCCKUX 3aaa4;

- paboTa B MaJbIX TPYIIax;
- UCCIIEJOBATEILCKUA METO/I.

Conepxanue 3aJaHUH I NPAKTHYECKUX 3aHATHI

Ha npaktnueckux 3aHsITUAX UCIIONB3YyeTCs auTepaTtypa 1-9.
PI'P nmpuBenens! B n.5. Ha npakTuke paccMaTpuBarOTCsl BOIPOCH BO3HUKAIOIINE MPU BBHITOTHEHUN

PT'P.

6.2. KonTpoJsbHbie padoThl y4eOHBIM IJIAHOM He MPeayCMOTPEeHbI

6.3. KypcoBbie padoTbl y4eOHBIM IJIAHOM He MPeAyCMOTPEHbI

7. ®OHJ OLIEHOYHBIX CPEACTB NMPOBEAeHUS TEKYIIEr0 KOHTPOJIS yCIeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTAINM 00y4aloIIUXCcs N0 Aucuumiute (1nddepeHiupoBaHHbIi 3a4eT)

(DOH,Z[H OLOCHOYHBIX CPCACTB, ITIO3BOJIAOIINUE OLICHUTL YPOBCHD C(l)OpMI/IpOBaHHOCTI/I
KOMHGTGHHHfI " pE3yJIbTaTbl OCBOCHUA JUCHUIIJINHBI.

Kon Ortan Tur KoHTpOIIA Bun xoHTpONS KonnuectBo
OIICHUBAaEMOM dbopmu DNIeMEHTOB
KOMIIETEHIIUH | POBaHU
(unu ee yacTh) b

KOMIIET
EHIUU
(Ne
membl)

[IKB-1 1-2 Texkymmii [IncemenHslii onpoc I[lo 4 na xaxnoM
MIPaKTUYECKOM
3aHATUH

ITIKB-1 1-2 [IpomexxyTOoUHBII TectupoBanue 23 3amaHus
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| | (nudbdepenurpoBanHsiii 3ader) [THCHMEHHBIH OTBET

| 3 3amaHus

7.1. OneHo4HbIe CPeACTBA IS TEKYLIEero KOHTPOJISl yCIIeBaeMOCTH, IPOMEKYTOYHOH aTTecTaumm
Mo UTOraM OCBOEHUSI AUCLMUMAMHBI.

Pe3y.]'IBTaTBI OCBOCHHA JUCLUITIINHBI

O11eHOYHbIE CPECTBA

3naem: IIKB-1
- METO/IbI OTIPEICIICHHSI JIOKAJIbHBIX U
IJI00aBHBIX YKCTPEMYMOB;

- METO/IbI OTIPECIICHHS YCTIOBHOTO
JKCTpeMyMa METOJIOM MHOXkHTesel Jlarpamxka.
- QITOPUTM COCTABJICHUH 3a/1a4 JTUHEHHOTO
IPOrpaMMHUPOBAHNUS;

- QJITOPUTM PENICHHS 3374 JIMHEWHOTO

MPOrpaMMHUPOBaHUS FPpapUUECKUM METOIOM;
- aJITOPUTM PEIICHUS 33724 JTUHEHHOTO
MPOrpaMMHUPOBAHUS Ha MAaKCUMYM H
MUHUMYM CUMILIEKC-METOIOM;

- aJITOPUTM PpelIeHHs TPAHCTIOPTHBIX 33/1a4 Ha
MaKCUMYM U MUHUMYM.

[Ipunoxenue 1

Ymeem: IIKB-1

- HaXOJIUTh JIOKAJIbHBIC U TTI00ATbHbBIE

SKCTpeMyMbI (YHKIIUU JIBYX IIEPEMEHHBIX;

- YCIIOBHBIM 3KCTpEMYM METOAOM Jlarpanxa.

- pemaTh 3aa4M JIMHEHHOTO
MPOrpaMMHUPOBAHUS IPpapUUECKUM METOIOM;

- peuaTth 3aa4u JUHEUHOrO
MIPOrPaMMHUPOBAHKS HA MAKCUMYM U
MHHUMYM CHMIUIEKC-METOIOM;

- pelaTh TPAaHCIOPTHBIE 314U Ha MAKCUMYM
U MUHUMYM.

[Tpunoxxenue 2

Hmeem npaxkmuueckuit onoim: INKB-1

MaTEeMaTUYECKOr0 MOJEIUPOBAHUS MPOLECCOB,
000pyIOBaHUS M TIPOU3BOICTBEHHBIX 0OHEKTOB
C HCIOJIb30BAHUEM CTAHJIAPTHBIX IAKETOB U

CpEICTB aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHUSA u MIPOBEICHHUS
HCCJIEIOBAHMIA;

- HPOBCACHUA SKCIICPUMCHTOB 110 3a/ITaHHBIM

MeTOANKaM, 00pabOTKa U aHAJIN3 Pe3yIbTaToB

[Ipunoxxenue 3

A. BeiOpaTh npaBUIbHBINA OTBET:

IIpuaoxenne 1
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A.1. Touka 4 €L' gaspBaercs Toukoit ### ¢byukuum f (X) Ha MHOXKecTBe D, ecinu QyHKIUSA

Fx)=s(x), vXeD

JOCTUTACT B 3TOM TOYKE CBOETO HAMMEHBIIIETO 3Ha4YCHU, T.C.

a)ri00aJbHOr0 MUHUMYMA; 0) I7100aJIbHOT0 MAaKCUMYyMa; B) HE SBJISIETCS TOUKOM dKCTpEeMyMa.

* o M
A.2. Ecin £ - TOUKa JIOKANEHOTO MUHHMYyMa JBaXbl AU epeHunpyemMoit Ha MHOXKECTBE 3

¢ynkuuu f(X), To matpuna ['ecce 4 {X ) 3TOl (PYHKITMH, BEIYUCICHHAS B TOUKE 4 .

a) TOJIOKUTENILHO OTpeJiesieHa; 0) OTpUIIATEIbHO OINpPECNIeHa; B) HE ONpe/eicHa.

A.3. Haiiure crarioHapHyrO TOUKY ()yHKIIHH Z(x, y)=2xy+8x-6y+11

G4, B8 o

A4. Oyukuus Jlarpamxka a8 3aJauyd [OMCKA  JIOKAJIBHBIX  AKCTPEMYMOB  (YHKIIMU

Lol o2 =
R IpY yCIIOBHH, YTO X M Yy CBs3aHbl YPaBHCHUEM 2x=3y+1=0, pveer

BU/I

2) = {2x+6]+{2y— 2]+ /1[2):—3}: +1]

6) L= (' + 5" +6x-2y+5)+A{2x -3y +1)

5) & =(x:4 +y° +6x—2y)+}i{2x—3y]

A.5.3anaqa JIIT MmoxxeT UMETH aJIbTEpHATUBHBIN ONITUMYM B CIIy4ae, €Clin

a) BEKTOp TPaJUCHT JTMHEHHOM (DyHKIMH HApaBIIeH MEPIEHIUKYISIPHO OTHOCUTEIBHO OHOU 13
CTOPOH 00JIaCTH JOMYCTUMBIX pEIIeHUN

0) JIMHUS YypOBHS HE NapajielibHa HA OJJHON M3 CTOPOH 00J1aCTH TOIMYCTUMBIX pEIICHUI

B) HaIlpaBJieHHE BEKTOpa rpaueHTa JIMHEHHON QyHKIMK He OyeT NepneHuKyIPHO HU OJHON
13 CTOPOH 00JIaCTH JIOIYCTUMBIX PEIICHHM

A.6 .BepmHHa BBIITYKJIOTO MHOTOTpaHHUKA 3TO

a) JIr00as TOuKa BBIITYKJIOTO MHOT'OT'PAHHHUKA, KOTOpast HC ABJIACTCA BHYTpeHHeﬁ HH JJIA KaKOI'O
OTpE3Ka HEJIMKOM MPUHAMICIKAIIECTO 3TOMY MHOT'OIPaHHUKY

0) ;r00as TOUKa BBITYKJIOr0 MHOTOTPaHHUKA, KOTOpAst SIBJIETCS BHYTPEHHEH Ui OTpe3Ka,
LIEJTUKOM IIPUHAIJIEKALIETO STOMY MHOIOTPAHHUKY

B) J100ast TOUKA BBIITYKJIOIO MHOTOTPAHHUKA, KOTOpasi SBJISETCS KOHIIOM OTPe3Ka LETHKOM
IIPUHAJICIKALIETO 3TOMY MHOIOTPDAaHHUKY

IIpuiaoxenne 2
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B. Pemuthb 3a1a4y ¢ 00BSICHEHUSAMU:

B.1. Haiitu HampaBiieHUe U BEIMYHHY MaKCUMAJIbHOW CKOPOCTH U3MEHEHUS (DYHKIIUU

f(x,y) =In(7%* - y*) & touxe 4(0;5) .

B.2. HaifTu TOUKH JTOKaJIBHBIX SKCTPEMYMOB (DYHKIIUH
1
f(x,y) =-2x*- 2x*y + 6x +§y3 +2y
B.3. Haiitn JIOKAJIbHBIE u I00aTbHBIC 3KCTPEMYMBI byHKIMHA

f(x,y) =4x* +y* - 24x- 14y +15 B oGnactu samammoii mepapenctBamu: x >0, 7x- 6y <0,
x+y-13<0,

B.4. Omnpenenuth BEKTOpP KOTOPBIM  ONPEAENSAIOTCS JMHUM YPOBHS LeNeBOM (yHKIMU

X+ x =3

z=>5x +x, —max 2% =X, 20

C CHCTEMOH orpaHquHHﬁ N YCIOBHUAMHU HCOTPHULATCIBHOCTH

n20x=20

B.5. Pemuth rpaduuecku 3a1auy JUHEHHOTO POrpaMMHUPOBAHUS
z=x+5x, —max
ntx, =3
i Ll
22Xy ()

bl S el

IIpuiaoxenne 3
Pemutsb 3agaun.

I1.1. CtanmapToM mOpeayCMOTPEHO, YTO OKTAaHOBOE YHMCIO aBTOMOOMIBbHOTO OeH3uHa A-76
JOJKHO OBITh HE HUXKE 76%, a conepkanue cepbl B HeM - He Oomnee 0.3%. [[1st M3roToBIeHHUS TAaKOTO
OCcH3MHA Ha 3aBOJE MCIIOJIB3YEeTCS CMECh M3 YEThIpeX KOMIOHEHTOB. JlaHHbIE O pecypcax
CMEIIMBAEMBIX KOMITOHEHTOB, X CE0ECTOMMOCTH M MX OKTaHOBOM YHCIIE, a TAaKKE O COJCpKAHUU

cepbl MpuBeeHBI B TabnuIe 1.

Tabmuua 1.
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KoMITOHEHTBI aBTOMOOMILHOTO OCH3MHA

XapaKTepUCTHKA Nel No2 Ne3 Ne4
OKTaHOBOE€ YHCJIO 68 72 80 90
coziepxaHue cepsl, % 0.35 0.35 0.3 0.2
pecypcesbl, T 700 600 500 300
ce0EeCTOMMOCTD, II.€./T 40 45 60 90

TpebOyetca onpenenuTb, CKOIBKO TOHH KaXXIOrO KOMIIOHEHTa CJelyeT HCIOJIb30BaTh [UIs
nonyudeHus: 1000 T aBTomoOunbHOTO OeH3MHa A-76, 4TOOBI €ro cedecTOMMOCTh Obljla MUHUMATbHOM.
CocTaBUTh SKOHOMHKO-MaTEMATUYECKYI0 MOJAENb 3aAaud. IlocTpouTh 3KOHOMHKO-MaTeMaTH4eCKYyIO

MOACIIb 3aJa4u.

I1.2. UmeroTcs TpU cHelUAIUM3MPOBAHHBIE MacTEepCKMe IO pPEMOHTYy JABurateneil. Mx

IIPOM3BOICTBEHHBIE MOILHOCTH paBHbI cooTBeTcTBEHHO 100, 700, 980 peMOHTOB B ro.

Tabnuua 2.
Paiion Macrepckue
s 1 2 3
1 4,5 3,7 8,3
2 2,1 43 24
3 7,5 7,1 4,2
4 5,3 1,2 6,2
5 4,1 6,7 3,1

B naru paifonHax, oOciyKMBaeMbIX 3TUMU MacTepCKUMH, NMOTPEOHOCTh B PEMOHTE paBHA
coorBercTBeHHO 90, 180, 150. 120, 80 aBurareneil B rod. 3arpaTsl Ha IEPEBO3KY OJHOTO JABUIaTENs
U3 paiilOHOB K MacTepCKUM 3aJaHbl Tabnuieit 2. CriaHupoBaTh KOJIUYECTBO PEMOHTOB Ka)XIOH
MAacCTEpPCKON Ul KaXXJ10ro U3 palOHOB, MUHUMH3UPYIOIIEE CyMMapHble TPAHCIIOPTHBIE PACXObI.

HOCTpOI/ITI) 9KOHOMHKO-MaTEMATHYCCKYIO MOACJIb 3aJa4H.

Tembl pedepaToB U JOKIAJ0B BBIOUPAIOTCS B 3aBUCUMOCTH OT UHTEPECOB CTYACHTOB.

7.2. Meroau4ecKkue PEeKOMEHJANMH K OMNpedeJeHHI0 Npoueaypbl OLECHMBAHUS 3HAHMIM,
YMeHHi, HABBIKOB U (MJIM) ONBITA AeATeIbHOCTH, XapaKTePU3YIOIIUX 3Tanbl (opMUpoOBaHHUSA
KOMITeTeHI Ui

Pabouas yueOHas mporpaMMa JUCHUILIMHBI COJIEPKUT CIIEAYIOIINE CTPYKTYPHBIE 3JIEMEHTHI:

- IepeYeHb KOMIIETCHIIUH, (OPMHUPYEMBIX B pe3yJbTaTe U3yUCHHs JUCLUIUIMHBI C YKa3aHUEM
3TarnoB ux GOpMHUPOBAHUS B IPOIIECCE OCBOCHUS 00pa30BaTENIbHOIN NPOrpamMMBblL;

- TUIOBbIE KOHTPOJIbHbIEC 3aJlaHUs WM WHBIE MaTepuaibl, HEOOXOAUMBIE Il OLEHKH 3HAHUH,
YMEHHUM, HaBBIKOB U (WJIM) OMNbITA JAEATEIbHOCTH, XapaKTEepHU3YIOIIUX J3Tanbl (OPMUPOBAHUS
KOMIIETEHIIMH B IPOLIECCe OCBOCHUS 00pa30BaTeIbHOM NMPOrpaMMbl (Jlanee—3a1aHus).

TpeGoBanus 110 (OPMUPOBAHMIO 3a1aHus Ha onenKy SHAHUI:
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- oOyyaromuiicsi TOJDKeH BOCIPOM3BOJIUTH M OOBICHATH Y4eOHBIH Marepuan ¢ Tpedyemoi
CTENEHBIO HAYYHON TOYHOCTH U MOJIHOTBHI;

- IIPUMEHSIOTCS CPEACTBA OLICHUBAHUSA KOMIIETCHIUMI: TECTUPOBAHUE, BOIIPOCH! 110 OCHOBHBIM
MOHATUAM JTUCHUIIIMHBL U T.I1.

TpeGoBanus 110 OPMUPOBAHHMIO 3aaHKs Ha onerky YMEHUN:

- oOyvaromuiics JODKEH — pellaTh THUIIOBbIE 3aladyd (BBINOJHATH 3aJaHHsS) HA OCHOBE
BOCIIPOMU3BE/ICHUS CTAHJAPTHBIX AJITOPUTMOB PELICHUS;

- NPUMEHSIOTCSA CIIEAYIOLIIUME CPEACTBA OLCHUBAHWS KOMIIETEHIMMU: MPOCThIE CUTYallHOHHBIE
3agaun  (3aJaHusA) C KOPOTKMM OTBETOM MWJIM NPOCTHIM JCUCTBUEM, YIpPaXXHEHUs, 3aJaHHus Ha
COOTBETCTBHUE WJIM HA YCTAHOBJIEHUE NIPABUIIBHOM ITOCIIEN0BATEIBHOCTH, 3CCE U IPYTOE.

TpeboBanust 1o (OpMHUPOBAHHMIO 3aJaHUsi Ha oOleHKy HaBblkoB U (wmm) OIIBITA
JAEATEJIBHOCTU:

- oOydJaroumiicsa JOMKEH pellaTh YCIOKHEHHBbIE 3a/auM (BBIMNOJHATH 3aJlaHHs) HAa OCHOBE
MPUOOPETEHHBIX 3HAHUM, YMEHHUI U HaBBIKOB, C UX IPUMEHEHHEM B ONPEJICIICHHBIX CUTYAlINAX;

- MPUMEHSIOTCSI CPE/ICTBA OLIEHUBAHMSA KOMIETEHIMH: 3a/aHusl TpeOyroIye MHOTOIIArOBbIX
pelIeHnit Kak B M3BECTHOM, TaK M B HECTAHJAPTHON CUTyalMsX, 3aJaHUs, TpeOyrolinue MO3TarmHOro
pelieHUss U pa3BEpPHYTOIO OTBETA, CUTYyalMOHHBIC 3aJadd, I[POEKTHAs MACATECIIBHOCTb, 3aJaHUs
pacueTHo-rpaduueckoro Tumna. CpeacTBa OLIEHUBAHUS KOMIIETEHIIMM BBIOMPAIOTCS B COOTBETCTBUU C
3asBJICHHBIMH pe3yJIbTaTaMi 00y4YEHUS M0 AUCIUILTHHE.

[Tpouenypa BbICTAaBICHHS OLIEHKH TOBOJIUTCS JO CBEACHMSI OOYy4alOUIMXCsS B TEUEHHE Mecsla ¢
HayaJla U3y4eHUs IUCLUILIMHBI IIyTEM O3HAKOMIIEHHS HUX C TEXHOJIOTMYECKOM KapTON IUCLHUILIUHBI,
KOTOpAst SIBJISIETCS HEOThEMJIEMOM 4acThI0 pabouelt yueOHO# MporpaMMbl 1O TUCIIUILIAHE.

B pesynprare oueHUBaHMA KOMICTEHIMH Ha pasIMYHbIX »JTanax HMX (OPMHUPOBAHUS IO
JTUCIUTITMHE CTYACHTY HAYUCIISIFOTCST OaslTbl O MIKaJle, YKa3aHHOUW B pabodeil yueOHOM mporpaMMe 1o
JUCLUIIIINHE.

7.3. Onucanue nokasaresje U KpuTepueB OLEHUBAHUS KOMIIETEHIMA HA Pa3JIMYHbIX
Tanax ux (pOpMHUPOBAHUS, ONIMCAHUE IIKAJI OLlCHUBAHUSA

VYcenemHocTh YCBOCHHsSI THCHMIUIMHBI XApaKTEPHU3YeTCsl KauyeCTBEHHOM OIIEHKOM Ha OCHOBE
JHMCTa OIEHKH C(POPMHPOBAHHOCTH KOMIIETEHIIMH, KOTOPBIA SBISETCS NPUIOKEHHEM K 3a4eTHO-
HK3aMEHAIlMOHHOM BEJOMOCTH IIPH MPOBEICHNN ITPOMEKYTOYHON aTTECTALUH IO TUCIHTUINHE.

Kpurtepun oueHnBaHus KOMIIETEHIIUI

Komnemenyus cuumaemcs cgpopmupoeannou, €cii TEOPETHUECKOe COoJepKaHue Kypca
OCBOEHO IOJIHOCTHIO; TNPHU YCTHBIX COOECEIOBAaHUAX CTYIEHT MCUEPIIbIBAIOLIE, MOCIEA0BATENbHO,
YeTKO M JIOTUYECKH CTPOMHO W3JaraeT ydeOHbIH MaTepuain; CBOOOJHO CHpaBIseTcsS C 3ajadyaMu,
BOIIPOCAMH W JAPYTUMHU BHJIaMH 3aJaHUM, TPEOYIOMNUX MPUMEHEHUs 3HAHWM, WCIIONB3YET B OTBETE
JOTIONTHUTEBHBIA MaTepual; Bce MPEeIyCMOTPEHHbIE pabodeil ydeOHON mporpaMMoil 3amaHus
BBITIOJTHEHBI B COOTBETCTBUM C YCTAHOBJIEHHBIMHM TPEOOBAHUSMHU, CTYAEHT CIIOCOOEH aHAJIW3HpPOBATh
MOJIyYEHHBIE PE3YJIbTaThl, MPOSBIAET CAMOCTOSTENILHOCTh MPHU BHIMIOJHEHUH 3aJaHUil, Ka4YeCTBO HMX
BBITIOJIHEHHSI OIEHEHO 4YuciioM O6amnoB oT 86 10 100, 94TO COOTBETCTBYET HOBLIULEHHOM) VPOBHIO
c(hOpMUPOBAHHOCTH KOMITETEHITHH.

Komnemenyus cuumaemcs cgopmuposannoii, €cliu TEOPETUUYECKOe COJAep)KaHHE Kypca
OCBOCHO IOJIHOCTBIO; MPH YCTHBIX COOECEOBAHUSAX CTYAEHT MOCIEI0BATENbHO, YETKO U JIOTUYECKH
CTpOMHO H3yaraeT yuyeOHbBI MaTepuai; CIpaBisieTCs C 3ajauaMd, BOINPOCAMHU U JPYTMMH BUAAMH
3aaHuii, TpeOyIOMMX MPUMEHEHHsI 3HAHUW; BCE MPEIyCMOTPEHHbIE pabodeil yueOHON mporpamMmoi
3aJjaHUsl BBINIOJHEHBl B COOTBETCTBHM C YCTAHOBJICHHBIMH TpPEeOOBAaHMSIMHM, CTYACHT CIIOCOOEH
aQHAJIM3UPOBATh MOJYUYEHHBIE PE3YIbTaThl; IPOSBISIET CAMOCTOATENLHOCTh MPY BBHIMOJIHEHUU 3aaHUM,
KaueCTBO HMX BBIMOJHEHUS OIEHEHO YHCIOM 0amioB oT 61 1o 85,9, 9TO COOTBETCTBYET nopocosomy
YpogHio chOPMUPOBAHHOCTH KOMIIETEHIIUH.

Komnemenyus cuumaemcs necgpopmuposanHoti, €ciii CTyJ€HT IPU BBIIOJHEHUH 3aJaHUM He
JEMOHCTPHUPYET 3HAHWW Y4eOHOro Marepuana, JOMycKaeT OINMOKU, HEYBEPEHHO, C OOJBIIUMU
3aTPyAHCHHUSIMU BBITIONHSACT MPAKTUYECKUE PabOThI, HE JEMOHCTPUPYET HEOOXOANUMBIX YMEHHM, TOJIS
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HEBBITIOJTHEHHBIX 33/J1aHUH, NPelyCMOTPEHHbIX paboueil yueOHOH mporpammoii cocraBiser 55 %,
KayeCTBO BBIMIOJHEHHBIX 3aJaHU HE COOTBETCTBYET YCTAHOBJICHHBIM TpPeOOBaHMSIM, KauecTBO HX
BBITOJIHEHHSI OIICHEHO YHMCIIOM 0asioB HUXKE 61, YTO COOTBETCTBYET 00NOPO20BOMY YDOBHIO.

IIIkajia oueHKH YPOBHS OCBOEHHUS TUCHHUIINHBI

KadecTBeHHast o1leHKa MOKET OBITh BhIpa)kKe€Ha: B MPOLIEHTHOM OTHOIIEHUH KauecTBa YCBOCHUS
JTUCIUIUIMHBL, KOTOpasi COOTBETCTBYET OayjlaM, M TMEpPEeBOAUTCS B YPOBHEBYIO WIKAIy M OLICHKH
«OTIUYHOY» / 5, «xopoo» / 4, «yJOBIETBOPUTEIBHO» / 3, «HEYAOBIECTBOPUTEIBHOY» / 2, «3aUTCHO,
«He 3auyTeHo». lIpemonaBaTens BeOET NHUCHMEHHBIM ydYeT TeKyIlled YCIIeBaéMOCTH CTyJIeHTa B
COOTBETCTBUU C TEXHOJIOTMYECKON KapTOW MO JUCIUIINHE.

[IIxana ouenku PE3yJIbTAaTOB OCBOCHU JUCIUITIINHBI, C(l)OpMI/IpOBaHHOCTI/I KOMHeTeHHI/Iﬁ

IIxaabl OLEHKH YPOBHSHA
c()OpMUPOBAHHOCTH IIIkajia oueHKH YPOBHS OCBOEHHUS TUCHUTLIMHBI
KoMneTeHuuu (i)
Yposnesas 100 100 S-6annvnasn wxana, Heoughghepenyuposanmas
wKaia — oyeHKu | banvHas banvHas oughghepenyuposannas | oyenka
KOMNnemeHyutl wKaia, wKaia, oyenxa/bann
% %

JIONTOPOTOBBIN Hike 61 Hike 61 «HEYJIOBJIECTBOPUTEIHLHOY / 2 HE 3aYTEHO
MOPOTOBBIN 61-85,9 70-85,9 «xopomoy / 4 3a4TCHO

61-69,9 «YJIOBJICTBOPUTEIHLHOY / 3 3a4TEHO
TTOBBINICHHBIN 86-100 86-100 «OTIUIHOY / 5 3a4TEHO

8. Yue6Ho — MeToAM4YecKkoe U HHPOPMAIIHOHHOE O00ecTieueHne T CUMILTHHBI

8.1. IlepeyeHb OCHOBHOI U 1OTOJHUTEIbHOI y4eOHOM JIMTepaTypbl, He00OX0ANMOM
AJISl OCBOCHMSA THCHHUIINHBI

OcHoBHasl IMTEPaTypa

1. CnBmxkkoB, O. A. TIpakTUKyM 110 METO/IaM ONTHMH3AIUK [DJIEeKTpOHHBIH pecypc] : yuel. mocodue /
O. A. CnBuxkos. - JlTokymeHnt Bookread2. - M. : Bys. yue6. [u gp.], 2015. - 199 c. - Pexxum gocrymna:
http://znanium.com/bookread2.php?book=459517.

2. Y4ebHO-MeToan9IeCcKoe Mmocobue Mo quciuuinHe "MeTo bl onTuMu3anuu’ [ DIeKTPOHHBIH pecypc] :
JUIS CTYZIGHTOB BCEX HampaBJieHUi BeIcil. oOpa3oBanus / [ToBok. roc. yH-T cepsuca (PI'BOY BO
"TIBI'YC"), Ka¢. "Beicii. marematuka" ; coct. T. B. Hukutenko. - JJokyment Adobe Acrobat. -
TomesitTh : [IBI'YC, 2017. - 761 Kb, 136 c. - Pexxum nocryma: http://elib.tolgas.ru.

3. [Mankun, A. C. 3agaun ¢ peleHuAMHE I10 BBICIIENH MaTeMaTHKe, TEOPHH BEPOSITHOCTEH,

MaTeMaTHYECKOM CTATHCTHUKE, MATEMAaTHIECKOMY IPOrPaMMUPOBAHHIO [DJIeKTpOHHBIH pecypc] : yueo.

nmocoOue /Il By30B 10 HampaBiieHuto noarot. "Okonomuka" / A. C. lllankun, B. A. IlankuH. - 8-¢
u3g. - Jlokyment Bookread2. - M. : JlamkoB u K, 2017. - 432 c. - Pexxum noctymna:
http://znanium.com/bookread2.php?book=430613.

4. ankun, A. C. MateMaTn4ecKie METOIbI U MOJICITH UCCIICA0BAHUS oreparnuii [ DIeKTpOHHBIN

pecypc] : yue0. ms By30B 1o cniermaibHocTr 061800 "Mat. metons! B akoHOMEKE" / A. C. lankwuH,
B. A. lllankuH. - 6-e u3n. - lokymeHnt Bookread2. - M. : Jlamkos u K, 2016. - 399 c. : un. - Pexum
noctyna: http://znanium.com/bookread2.php?book=557767.


http://znanium.com/bookread2.php?book=557767
http://znanium.com/bookread2.php?book=430613
http://elib.tolgas.ru/
http://znanium.com/bookread2.php?book=459517
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Jlono/IHMTe IbHASL JIUTEpaTypa

5. TuxoHos, B. 1. Cratucriyeckuii aHainu3 ¥ CHHTE3 PaJHOTEXHHYECKUX YCTPOicTB 1 cucteM [Tekcr] :
yue0. mocobue st By30B / B. . Tuxonos, B. H. Xapucos. - 2-e¢ uza., ucrp. - M. : Paguo u
cBs3bl opsuas nmHus - Tenexom, 2004. - 608 c. : ni.

6. XycHyTtnuHoB, P. I1I. DxoHOMHKO-MaTeMaTHIECKUE METOIBI U MOJIEITH [DJIEKTPOHHBIH pecypc] :
yuae0. mocoOue Ajs By30B 10 criennaibHocTh "Mart. metozs! B skoHoMuke" / P. 1. XycHyTAMHOB. -
Hoxyment Bookread2. - M. : UHOPA-M, 2014. - 224 c. - Pexxum nocrymna:
http://znanium.com/bookread2.php?book=430259.

7. Waiinypos, I'. 5I. OcHOBBI TeOpHHU 1 IPOSKTUPOBAHUS PAMOTEXHHUYECKUX CUCTEM [DIICKTPOHHBIN
pecypc] : yae0. mocoOue a1 By30B 1o HanpasiieHuto "Panunorexnnka” / I'. S. [HaimypoBCubup.
denep. yu-T. - Joxkyment HTML. - Kpacnosipck : COVY, 2010. - 281 c. - Pexxum noctyma:
http://znanium.com/bookread.php?book=441951#none.

8. DKOHOMHKO-MATEeMaTHYECKHE METO/IbI B MPUMEpax M 3aa4ax [DIeKTPOHHBIA pecypc] : yueo.
rocodue JiIsi By30B I10 HarpasjieHHuo "MaT. MeTo/bl B 3KOHOMUKE" U Jp. 3KOH. npoduism / A. H.
lapmam [u ap.] nox pen. A. H. I'apmarna ; @unancossiii yH-T nipu [IpaBurensctse POD. - JlokymeHt
Bookread?2. - M. : By3os. yue0. [u ap.], 2014. - 415 c. - Pexxum noctyma:
http://znanium.com/bookread2.php?book=416547.

9. AttetkoB, A. B. Mertos! ontumusaiuu [ DneKTpoHHbIH pecype] : yue0. mocobue aiist By30B / A. B.
ATttetkoB, B. C. 3apy6un, A. H. Kanataukos. - Jlokyment Bookread2. - M. : PUOP [u ap.], 2013. -
269 c. - Pexxum nocryma: http://znanium.com/bookread2.php?book=350985.

8.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKANMOHHOI ceTH ""UHTepHeT" (nanee -
cetb "UHTEepHET'), HEOOXOAUMMBIX JJI1 OCBOCHMS JUCHMILIHHBI
Humepnem-pecypcol

1. Allmath.ru [OnexTpoHHBIH pecypc] : BCsS MaTeMaTuka B OJHOM MecTe. — Peskxum poctyma: http://
www.allmath.ru/. - 3arm. ¢ skpana.

2. Exponenta.ru [DnextpoHHbIli pecypc] : oOpa3zoBar. Mar. caWT. — Pexum moctyma:
http://www.exponenta.ru/. — 3ari. ¢ 3KpaHa.

3.  Math-Net.Ru [DnektponHbIi pecypc]| : oOmepoc. maT. mopral. — Pexum poctyma:
http://www.mathnet.ru/. — 3arm. ¢ skpaHa.
4. ToroBble 3ajaud ¥ peEIICHHUS OHJIAWH [DNEeKTpoHHBIM pecypc]. - Pexum npocryna:

http://univer2.ru/uchebniki po matematike.htm. - 3arm. ¢ s3xpana.

5. Hayunas »nextponHas Oubnuoreka eLIBRARY.RU [Onextponnslii pecypc]. - Pexum
noctymna: http://elibrary.ru/defaultx.asp. - 3ari ¢ 3xpana

6. Pemenue BbICHIEM MaTeMAaTHKM OHJIAWH [OJIEKTpOHHBIM pecypc]. - Pexum pocrtymna:
http://mathserfer.com/. - 3arm. ¢ skpaHna.

7. VYHuBepcanbHble 06a3bl 1aHHBIX East View [DnekTpoHHbIH pecypc]. - Pexum goctyna:
http://www.ebiblioteka.ru/. - 3arm. ¢ sxpaHa.

8. DnextpoHHas OubnuoreyHas cuctema I[lOBOIKCKOrO TroCylapCTBEHHOIO YHHUBEPCHTETa
cepBuca [ DneKTpoHHBIN pecypc]. - Pexxum goctyma: http://elib.tolgas.ru/. - 3arm. ¢ sxpaHa.


http://elib.tolgas.ru/
http://www.mathnet.ru/
http://www.exponenta.ru/
http://www.allmath.ru/.%20-%20HYPERLINK%20%5C
http://www.allmath.ru/.%20-%20HYPERLINK%20%5C
http://znanium.com/bookread2.php?book=416547
http://znanium.com/bookread.php?book=441951#none
http://znanium.com/bookread2.php?book=430259
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9. DnexkTpoHHO-OMONMOTEYHast cucTeMa Znanium.com [DJIEKTPOHHBIH pecypc]. - Pexum
noctyna: http://znanium.com/. — 3ar. ¢ skpaHa.

9.Ilepeuyenn HHGOPMAIMOHHBIX TEXHOJIOTHA, HCTIOJIb3yeMbIX NP OCYIIECTBICHUH
00pa30BaTeJILHOTO MpPoLecca Mo TUCHHUIJINHE, BKJII0Yasi epedyeHb MPOrpaMMHOT0
odecnieyeHusi U HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

[TakeThl KOMITBIOTEPHBIX MPOTPAMM:
-Windows

-Microsoft Office

-MS Word

-MS Excel

-MS Power Point

KommbroTepHble nporpaMmbl HCMONB3YIOTCS MpH BbinojaHeHuu PI'P u u3yuyenun Bompocos,

BBIJCJIICHHBIX IUIA CaAMOCTOATCIIBHOI'O N3YYCHUS.

10. Onucanne MaTepuaJIbHO-TEXHMYECKOI 0a3bl, He00X0IMMOM JIf1 OCYLLEeCTBJICHUS
00pa3oBaTeIbHOIO NMpolecca Mo JUCHUILINHE
10.1. CneunajbHO 000py10BaHHbIe KAOWHETHI M AYIMTOPUH
Cpeocmea odyuenusn — yueOHas nuteparypa (peKoMeHyeMasi OCHOBHASI M JIOTIOJHUTEIbHAS
JTUTEpaTypa), OOIMICHHE Ha MPAKTHUECKUX 3aHATUSAX B BUJIC JUAJIOTA.
TexHuyeckue U DIIGKTPOHHBIE CpeACTBA OOyYEHUS M KOHTPOJSI 3HAHUH —
MPOMEKYTOUHBIM U UTOTOBBIA TECT MO BCEM T€MaM JUCHUIUIMHBI, KOTOPBIA MOXET HCHOIb30BATHCS

KaK TPEHUPOBOYHBIN TecT. HOyTOyK — AJ1st IpOBEIeHHS CIalI-TICeKIHA.

Ne HaunmenoBanune OCHOBHOE CIelMann3upoBaHHOe 000pyAOBaHUE
000pYIOBaHHBIX YUCOHBIX
KaOMHETOB U (WJIH) ayqUTOpHUit

1 IlepeyeHb OCHOBHOTO O0OpPYAOBaHMA: KOMIUIEKC  MYJIBTEMEIHIHOTOTO
JlexuronHas ayquropust MPOEKIIMOHHOTO 0bopymoBarusa (9kpan DraperLuma, mpoekrop Sanya PLC),
KOMIIIEKT yueOHOH Mebenn Ha 60 mocaIouHbIX MECT.



http://znanium.com/
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11.IIpumepHas TeXHONOTHMUECKas KapTa AUCHUILIMHBI «MeToabl ONTHMH3 AU
Wncturyt (paxynsrer) _OUTC
kadenpa «Bplciias_MaTeMaTuKay
Hanpasnenue noarorosku 15.03.02 «TexHomoruueckue MaliMHbl 1 000pyI0BaHUE

? CpOK IPOXOKICHHUSI KOHTPOJIBHBIX TOUEK 3aueTHO- dK3aMEHAIIHOHHAST
<] CEHTSIOPb OKTA0pH HOSI0pb JieKkabpb ceccust
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1 Oos3aTe/IbHbIE:
CamocTosTensHas padora Nel
1.1. «Y CIIOBHBIN SKCTPEMYM (yHKIHHU IBYX 1 o 10 +
TIEPEMCHHBIX)
CamocrosrenbHas padota Ne2
1.2. . P 1 Jlo 10 +
«JInHeitHOe IpOrpaMMHUpPOBAHUEY
1.3. PI'P Nel 1 Ho 15 +
1.4 PI'P N2 1 Ho 15 +
1.5. Benenue KoHCIIEKTa JEKIMI 1 o5 +
AxTuBHast pab0oTa HA PAKTHIECKAX
1.6. P P 5 Jo 1 + + + + +
3aHITHIX
2 TBopueckuii peiiTHHT
2.1. HayuHno-ucci. pab. 1 Jo 20 +
11 IIpoMesKyTOUHOE TeCTHPOBAHHE 2 Ho 10 + +
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