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1. IEJIM OCBOEHMSI JUCIMTIIMHEBI (MOJTYJIST)

]_[CJ'IBI-O OCBOCHUMA NTHUCHHUIIIIMHBI ABJIACTCA AATh 06y‘IaIOI_HI/IMC5{ 3HAaHHUA: 00 OCHOBHBIX ITOHATHU-
AX 1 MaTCMaTU4YCCKUX MECTOdax, pa3pa60TaHHHx AJid pCIICHUSA S9KOHOMHUKO-MAaTCMATUUYCCKUX 3a1a4
B CCIIBCKOM XO35II>1CTBC, 0 TCOPHUHU U METOAOJIOTMU MAaTEMATHUYCCKOI0 MOACITIMPOBAHUA B OKOHOMHKE;
a TaKXeE BBIpa6OTaTL YMCHUA B q)OpMaJII/BaL[I/II/I BBISIBJICHHEIX B3aHMOCBS3€EH MCKAY 3KOHOMMHYC-
CKHMHU SBJICHUAMHU C IIOMOINBIO MATEMATHUYCCKUX CHUMBOJIOB, YMCHHUSA l'IOI[6I/IpaTB B COOTBETCTBUU C
TUIIOM 3aJladyr COOTBCTCTBYIOIIUEC MCTOJbI €€ PCIICHUA, IIPUBUTH IICPBOHAYAJIBHBIC HABBIKHU B HC-
IMOJIb30BAHHWHU ITAKETOB IMPUKIAJHBIX ITPOrpaMm Jjisd pCIICHUA S9KOHOMHUYCCKUX 3a4a4.

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI' PAMMBI

B cootBercTBUU C yued-
HBIM TUIAHOM JTUCIUTLIU-

Ha OTHOCHUTCS K 00s13aTeIbHOM YacTH 00pa30BaTEIIBHOM MPOTrPaMMbI
Craryc JUCIUTIIUHBI 0aszoBas
O06ecneunBaroIie

(mpeecTByOIUE) AUC-
IUTUTAHBI, IPAKTHKA

ObecneunBaemsbie (mo-  TeopeTudeckre OCHOBBI 00ECIIEUEHUS COXPAHIEMOCTH TEXHUYECKUX CH-
crenytouue) nucuumuiin- crem B AIIK, HaydHo-uccnenoBaTensckas paboTa, OCHOBBI pacdera
HBI, TPAKTUKU CEJIbCKOXO03SUCTBEHHBIX MAIIIUH M 000PY10BaHUs >KUBOTHOBO/ICTBA,

I'MA



3. PE3VJIbTATHI OBYYEHMSI 1O JUCHUIIIUHE (XAPAKTEPUCTUKA ®OPMU-
POBAHUSI KOMIETEHIIHIN)

udp n HauMeHOBaHUE

NunukaTop(bl) JOCTHKEHUS KOMIICTCHIUY / TITAHUPYe-

Howmep(a) pa3nena
(OB) IUCITUTIIMHEL,
OTBEYArOMIETO(HX)
3a (hopMHpOBaHUE

KOMIICTCHIIUN MBIC Pe3yJIbTaThl 00yUCHUS JTAaHHOTO (BIX) UH-
nrkaTtopa (0B) 10-
CTHDKCHUS KOMIIe-
TEHITUU
TIK-7 Criocoben pa3padatel-  |[M/-1nk-; PaspabateiBaeT pu3mvecKre 1 MAaTEMaTHICCKIEC
BaTh pu3MUecKkue U MaTeMa- |MOJICIH, IIPOBOJIUT TEOPETUICCKUE U IKCTICPUMEHTATBHBIC
TUYECKUE MOJICIH, TPOBO- WCCJICIOBAHUS TIPOIIECCOB, SIBJICHUH 1 00EKTOB TEXHHUUE-
JIUTh TCOPETUYECKHE U 3KC-  |CKOT0 00CITYKMBaHHS U PEMOHTA MAIlIMH U 000PYI0BaHUS
MIepUMEHTAIBHBIC UCCIIETO- 1-6

BaHUsI POIIECCOB, SBICHUN U
00BEKTOB TEXHHUUYECKOTO 00-
CIIy>)KUBaHUS U PEMOHTA Ma-
IITUH ¥ 000pYIOBaHHUS
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4. CTPYKTYPA U COAEP) KAHUE JUCIUITJIMHBI
4.1. Conep:xaHue TUCHUILINHBI
4.1.1. Ounasn cpopma:

Bunsr yaeOHbIX 3aHATHI
U TPYJOEMKOCTb, Yac.
< *
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0
2 | £ 8 g E R  [rexHOMOTHH O0yUCHHS
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= = 8 S i
8 0| 'S S S
EZ2 = )
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1. [BBeneHue B AUCLMILIMHY: HOHATHS MOJAECIH, 2 4 8 |T. 3a0
MOJICTTUPOBAHMS. ITAIbl SKOHOMHKO-
MaTeMaTHYeCKOTO MOJISITHPOBAHUS
2. | JIuneliHOE MpOrpaMMUPOBAHKE 2 2 8 T, 3a0
3. Mogenu peruoHaIbLHOM SKOHOMHUKHU 2 4 20 | BJIP, |PemieHrie  TIPOM3BO/I-
3a(0 (CTBEHHBIX CUTYalUil
4. Mogaenu npou3BOACTBEHHOIO MEHEIKMEHTA 2 4 20 | BJIP, PemieHre  IpOU3BOJI-
3a(0 (CTBEHHBIX CUTyalUil
5. Mogenu MapKeTUHTa 2 4 20 | BJIP, PemieHre  IPOU3BOJI-
3a0 |cTBEHHBIX CUTyalUl
6. Mopenu cenbCcKoX03aiCTBEHHOTO TPOU3BO/I- 6 16 18 | BJIP, |Pemennie  mpoOU3BOJ-
CTBa 3a(0 (CTBEHHBIX CUTYaIHi
Htoro 16 | 34 94

* Vkasvisaemces popma xoumpona. Hanpumep: YO — ycmmusiti onpoc, KJI — koncnexm nexyuu, KP
— Kowmpoavuas paboma, BJIP — evinonnenue nabopamopnou pabomul, BIIP — évinonnenue npax-
muueckou pabomul, K — konnokeuym, T — mecmuposanue, P — peghepam, /] — ooknao, 3KP — 3a-
wuma xypcosou pabomwi, 3KII — 3awyuma xypcosozo npoexma, 2 — skzameH, 3 — zauem 3a0 — 3a-
yem ¢ OYeHKouU.



4.1.2. 3aounan popma:

Bunb! yueOHBIX 3aHs-
TUN U TPYJIOEMKOCTb, <
b)
yac. =
< -
ool o 5 = IIpumeHnsiemble ak
No N == = |5 .n | TUBHBIE U UHTEPAK-
Tewmbl 3anaTuii 2 9 2B |2 =
/1 =5 |8 2 & |8 S S | TMBHBIC TEXHOJIOTUH
2 £ §1(58 = 00yueHus
= = = ] o X
< S |8 L2
38 g |2
E 2 B ]
Q
1. BBemenue B TUCIUIUTHHY: TIOHATHS MOJEIH, 1 0 20 T,
MOICITHPOBAHUS. DTAIbl SKOHOMHKO- 3a0
MaTeMaTHYECKOI0 MOJICIUPOBAHHUS
2. |JIuneiiHOE MpOrpaMMHpPOBAHNE 1 2 26 | T,
3a0
3. Mogenu peruoHaIbHOM SKOHOMHUKHU 1 0 20 |BJIP, Pemenue MPOMU3BO/I-
3a0 [CTBEHHBIX CUTyaIui
4. Mogaenu npou3BOACTBEHHOIO MEHEIKMEHTA 1 0 20 |BJIP,|Pemienrie  IpPOU3BOJI-
3a0 [CTBEHHBIX CUTyalui
5. Mogenu MapKeTUHTa 1 0 20 |BJIP,|Pemienrie  IpPOU3BOJI-
3a0 |cCTBEHHBIX CUTYalUI
6. Mopenu cenbCKoX039iCTBEHHOTO TPOU3BO/I- 1 6 24 |BJIP,|Pemienue  TpPOM3BOJI-
CTBa 3a0 [CTBEHHBIX CUTYalHi
Hroro 6 8 |130

4.2. Pacnipenesienre 4acoB IMCHUILJIMHBI 110 BUAaM padoThl U GopmMa KOHTPOJIS*
* D — akzamen, 3 — 3auem, 3a0 — 3auem ¢ oyenxou, KII — kypcosoii npoexm, KP — kypcosas pa-
ooma, K — xoumponvnas paboma.

4.2.1. Ounasn gpopma:

Bun 3aparui 1 kype 2 KypC
1 cem. 2 ceMm. 3 cem. 4 cem.
Jlexuuu 16
JlaGopaTopHbie 34
IIpakTHueckue
HTOoro KOHTaKTHOM pabOTHI 50
CamocrosiTenbHas padora 94
Popma KOHTpOJIS 3a0
4.2.2. 3aounasn ¢popma:
Bun 3ansTuii 1 Kypc 2 Kypc
Jlexuuu 6
JlaGopaTopHbie 8
[IpakTHueckue
HToro KOHTaKTHOM pabOTHI 14
CamocrosTenbHas paboTa 1 KOHTPOJIb 130
Popma KOHTpOJIS 3a0
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5. OPTAHM3ALMA U YYHEBHO-METOIUYECKOE OBECIIEYEHUE CAMOCTOSI-
TEJBbHOU PABOTBHI OBYYAIOIIUXCA 11O JUCHUIIJIMHE

5.1. Conep:xaHue caMOCTOATEIbHON PadOTHI N0 IUCHUIIIUHE
TeMbl HHIUBUYyaTbHBIX 3aJJaHUM:
- DKOHOMHKO-MaTeMaTH4ecKasi MOJIeJIb ONTUMHU3AIUU CTPYKTYPhl TOCEBHBIX TUIOMIAACH MO/
TOBAapHOU NPOAYKIMEH PACTEHUEBOICTBA.
- DKOHOMHKO-MaTeMaTH4ecKass MOJENb ONTHUMHU3ALMHU CTPYKTYPbl TOCEBHBIX IUIOLIAICH
KOPMOBBIX KYJIBTYp MpH 33JJaHHOM 00beMe KUBOTHOBOJICTBA.
- DKOHOMMKO-MaTeMaTH4ecKasi MOJIeNIb OpraHu3aluu YrOAUi 1 CeBOOOOPOTOB XO3SICTBA.
- DKOHOMHKO-MaTeMaTHyecKas MOJENb ONTHUMAJIBLHOTO paclpeieleHus] MUHEPaIbHbIX Y00~
peHui.
- DKOHOMHKO-MaTeMaTH4ecKasi MOJIeJIb ONTUMHU3AIMHN TPY30IEPEBO3OK.
- DKOHOMMKO-MaTeMaTH4ecKass MOJelb COCTaBa M MCIOJIb30BAHUS MAIIUHO-TPAKTOPHOTO

napka.

- DKOHOMHKO-MaTeMaTH4ecKass MOJENb IIaHUPOBAHUS ONTUMAIbHBIX PAIMOHOB KOPMIJICHHS
CKOTA.

- DKOHOMMKO-MaTeMaTH4eCKass MOJIE]b HCIOJIb30BaHMs (pacmlpeereHus]) 3aroTOBICHHBIX
KOPMOB.

- DKOHOMHKO-MaTeMaTH4ecKasi MOJIeNIb CTPYKTYPHI CTa/la KPYITHOTO POraToro CKOTa.

- DKOHOMHKO-MaTeMaTHuecKas MOENb ONTHUMAJbHOTO T'OJOBOI0 000pOoTa cTaja KPYIHOTO
poraToro CKora.

- DKOHOMMKO-MaTeMaTH4ecKass MOJEJIb IMPOU3BOJCTBEHHO-OTPACIEBOM CTPYKTYpPhI CEJIbCKO-
XO3SIMICTBEHHOTO MTPEAIPUATHS.

- DKOHOMMKO-MaTeMaTHyecKasi MOJIeNIb OINPEIESICHUsI ONTUMAJILHOTO pa3Mepa 3eMJICOIb30-
BaHUS CEIbCKOXO03SHCTBEHHOTO MPEANPUATHS (Ha IpuMepe PepMEepCKOTo X03s1CTBA).

— TeMbl, BEIHOCUMBIC Ha CAMOCTOSITEIILHYIO TPOPAOOTKY:

-  Hcropusi BOBHMKHOBEHUS U PA3BUTUSI METOJAOB U MOJCIICH.

- Mecto 1 poJib MATEMATUYECKOTO MOJICIIMPOBAHUS B COBPEMEHHOM MUDE.

- Oco0eHHOCTH YKOHOMHKO-MAaTeMAaTHYECKUX MOJICTICH IPUMEHSEMBIX B CEIIbCKOM XO3sii-
CTBE.

- Heo6xoauMocTh 1 BO3MOXXHOCTh IPUMEHEHUSI MOJIENIeH B CEITbCKOM XO3SHCTBE.

- MogaenupoBaHHe KaK METOM, METOJO0JOT S, TEXHOJIOTHUS.

- JluneitHOCTH MOJIENICH U HENMMHEWHOCTD SBJICHUIN MPUPOJIBI U OOIIIECTBA.

- MaremaTudyeckoe MOIETUPOBAHUE: UCTOPUS, TUYHOCTHU, Oy IyIIICe.

- KommbroTepHoe MoaenupoBaHue U ero 0COOEHHOCTH.

5.2. KoHTpO1b CAMOCTOSATENBbHOM Pad0ThI
OrieHka pe3yJIbTaTOB CAMOCTOSITEIbHOM PaOOTHI OPraHU3yETCs CIEAYIOIUM 00pa3oM:
- YCTHBIH OIIPOC 1O BOIPOCAM, BBIHOCUMBIM Ha CAMOCTOSITEIbHOE U3YUEHUE;
- TIpOBEpKa BBITOJHEHHOTO 3a/IaHUs.

5.3. YueOHo-MeTOAUYECKO€E 0OOecTieueHHe CAaMOCTOATEIbLHOH padoThl

[Tpy BBITIOJIHEHUHU CAMOCTOSTENLHONW pabOThl PEKOMEH IyEeTCSl UCIOIb30BaTh OCHOBHYIO U J10-
MOJIHUTENIbHYIO JTUTEPATypy, METOJUYECKHE YKa3aHUs U pa3paboTKu Kadepsl, a Tak xe MHTepHeT-
pecypcsl.
1. MonenupoBaHue COUATbHO-9KOHOMHYECKHX MPOIIECCOB | METOJI. YKa3aHHS U 3aJaHus JUI ca-
mocrT. pa0. / H. B. 3abenuna. - UBanoso : UI'CXA, 2016. - 55c.
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6. YYHEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE JUCIH-
IIVIMHBI

6.1. OcHoBHasl yueOHAsl JTUTEPATYPa, HEOOXOTUMAS /1JIsl OCBOECHHS THCIIUIIHHbI

1) IlerpoB, A. B. MonenupoBaHue nporeccoB U cucteM : yuebnoe mocodue / A. B. TlerpoB. —
Cankr-IlerepOypr : Jlanb, 2015. — 288 ¢. — ISBN 978-5-8114-1886-2. — TekcT : 37€KTpOH-
HBI // Jlanp : AIIEKTPOHHO-0MOJIMOTEYHAS cucTeMa. — URL:
https://e.lanbook.com/book/68472 — Pexxum gocTyma: sl aBTOPH3. TOJIH30BATEICH.

2) bepexnas, E.B. Marematuyeckue MeETOABI MOJICIUPOBAHUS SKOHOMHYECKHUX CHCTEM
[yue0.nmocobue st ctya. By30B|M., @unanchl u cratuctuka -2001. -368c. 3 3k3.

6.2. JlonosiHuTEIbHASA Y4eOHAs JTUTEPATYPA, HEOOX0AUMAs /IS OCBOCHU S JUCIUIJIMHBI

3) Axynuu, N.JI. MaremaTudeckoe mporpaMMHpPOBaHKE B IPUMEPax M 3ajadax: yueOHoe mocobue.
— M.: Briciias mikona, 1986. — 348 c.-17 3ks.

4) bepexnas, E.B. MaTtemaTnueckue METOIbI MOACIUPOBAHUS YIKOHOMHYECKUX CHUCTEM [y4el. 1mo-
cobue s cTy . By30B] M., @unancel u ctatuctuka - 2001. 368c¢.-3 3k3.

5) BbypnaeBa O.I'. O6paboTtka u npencraBienue AaHnHbix B MS Excel [OnextponHsiii pecype] :
yaeoHoe ocooue / O.I". Bypnaesa, C.H. Jleopa. — Dnekrpon. gan. — CII6. : Jlans, 2016. —
156 c. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=71706

6) Unpuenko A.H. DxoHomuko-maremarnyeckue Metonpl. —M.: @uHaHchl U ctaructuka,2009.-
93Kk3.

7) T'mypman, B.E. Teopus BeposiTHOCTEH W MaTeMaTH4YecKasi CTaTHCTHKA [y4e0. mocobue Juis By30B]
M., Beicmr. mk. - 2002. 479c. 45 3k3.

6.3. Pecypcel cetu «AHTEpHET», HEOOXO0AMMBIE 1JIS1 OCBOCHMS AU CHUILTUHBI

l. OcHOBBI TEOpUM NPUHATHS perieHuii — http://b-i.narod.ru/sys.htm

2. DOJNEeKTpOHHbIE KHUIW TI0 53KOHOMHKO- MaTeMaTH4eCKMM METOAaM U MOJAEISAM -
http://www.aup.ru/books/i008.htm

3. DKOHOMHUKO-MaTEeMaTUYECKUE METO]Ibl U MPUKIIaIHbIE MOJEIH-

http://www.eusi.ru/umk/vzfei_ekonomiko matematiceskie metody_i/index.shtml

4. XapakTepHuCTHKa METOJIOB PEIICHHS 3a/1a4 ONITUMHU3AIIH -
http://matlab.exponenta.ru/optimiz/book_2/1.php

6.4. Metoanueckue ykazaHus 1Jis1 00y4arOIMXCH M0 OCBOCHUIO M CUMILINHBI

1. Unbuenko A.H. [lpakTukym mo sxoHoMuko-maremarnyeckuM metonam /A.H.Unbuenko, O.J1.
Kcenodonrona, I'.B. Kanakuna — M.: @unancsl u cratuctrka, 2009. — 288c.

2. MonenvupoBaHue COIMATLHO-DKOHOMHYECKUX IPOIIECCOB: METOJ. YKa3aHWs W 3aJaHus IJis ca-
Moct. pab. / H. B. 3ab6enuna. - IBanoso: UT'CXA, 2016. - 55c¢.

6.5. UndopmanuoHHbIe CIPABOYHbIC CHCTEMBbI, HCIOJIb3yeMble 1JIsi OCBOCHHMS JAUCHHMIINHBI
(nmpu HEOOXO0AUMOCTH)
1. Koncynprant Ilmroc

6.6. IlporpammHoe o0ecnieyenne, MCNOJIb3yeMoOe ISl OCBOCHHS TUCHUILIUHBI (IPH He00X0aU-
MOCTH)

1) WnTerpupoBaHHBIN MaKeT MPUKIAJAHBIX IporpaMm obiero HazHayeHus Microsoft Office

2) OmnepanuonHas cuctema tTuna Windows

3) Uutepner — Opaysep

6.7. UndopmManoHHbIe TeXHOJIOTHH, HCIIOJIb3yeMble MPH OCYLIeCTBJIeHHH 00pa30BaTe1bHOI0
npouecca no JMcuuIinge (mpu Heo0X0AUMOCTH)
1) oOpaboTka TEKCTOBOM, rpaduecKoi u SMIUpUYECKOi HHPOpMaIuHy;


https://e.lanbook.com/book/68472
http://e.lanbook.com/books/element.php?pl1_id=71706
http://b-i.narod.ru/sys.htm
http://www.aup.ru/books/i008.htm
http://www.eusi.ru/umk/vzfei_ekonomiko_matematiceskie_metody_i/index.shtml
http://matlab.exponenta.ru/optimiz/book_2/1.php

2) caMOCTOSATEIbHBINA MOUCK JOMOJIHUTEIHHOTO YYeOHOTO M HAyYHOI'0 MaTepHana, ¢ UCIOIb30-

BaHHEM IOMCKOBBIX CHCTEM U CalTOB cetu MHTEpHET, 3JeKTPOHHBIX SHUMKIIONEANN U 0a3

JaHHBIX.

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMASA IS OCYIECTBJIE-
HUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIIUIIJIMHE

Ne
/o

HaunmenoBanue crernuaibHBIX
[IOMEIEHUI* U [TOMELIEHUN
JUTSL CAMOCTOSITEIbHON pabOThI

OcCHAaIIIEHHOCTH CHEUANLHBIX TOMELIEHUNA U IOMEIIEHUN I
CaMOCTOSTEIIbHON PabOThI

1

YyeOnast aynuropus sl Ipo-
BEJICHUS 3aHATUN JICKIIMOHHOTO
THIIA

YKOMILJIEKTOBAaHA CIICIHAIM3UPOBAaHHONW (y4eOHOI) MeOenblo,
HaOOpOM JIEMOHCTPALIMOHHOTO OOOPYZOBaHUS U y4eOHO-
HArJSITHBIMA TIOCOOUSIMH, 00ECIICUMBAIONIMMU TEMaTHYECKUE
WITIOCTPAIK, COOTBETCTBYIOIIME paboyeil mporpaMme Imc-
IUIUTAHBL, a TaK)Ke TEXHUYECKUMH CpelCcTBaMHu oOydeHHs (B
TOM YHCJE, MEPEHOCHBIMH), CITy)Kallue IJs TPEICTaBICHUS
y4eOHOU nH(DOpMaIK OOJIBIION ay TUTOPUH

VYyeOuast aynuropus sl Ipo-
BEJICHUS 3aHATHUN CEMHHApPCKO-
ro THUIA, JJis TPYNIOBBIX U UH-
JUBUAYAJIBHBIX KOHCYJIbTAL[UU,
JUISL TEKYIIEro KOHTpOJIA U
MIPOMEKYTOYHOM aTTECTALMHU

YKOMILJIEKTOBAaHA CIICIHAIM3UPOBAaHHON (y4eOHOM) MeOenbro,
MIEPEHOCHBIMUA TEXHUYECKHMH CPEACTBAMH OOYyUYEHUSsI, CITyXkKa-
IIMMHU JIJIS TIPEJICTABIICHUS Y4eOHOH HH(pOpMaIum

[lomemenne a1 caMoCTOS-
TEJIbHOU paboThI

YKOMIUIEKTOBAHO CIIEHUATM3UPOBAaHHON (yueOHOI) MeOelnbio,
OCHAILICHO KOMITBIOTEPHOM TEXHHUKOM C BO3MOYKHOCTBIO IOJI-
KioueHus: Kk cetu "MHTepHer" M oOecreyeHo IOCTYIIOM B
IEKTPOHHYI0 HH(DOPMAIIMOHHO-00PA30BATEIBHYIO CPEILy Op-
raHU3aUuN

*CneyuanvHvle nomeujeHus - yuebHvle ayoumopuu 01s NpoeeoeHUs 3aHAMuULL 1eKYUOHH020 Mund, 3aHAmull ceMunap-
CK020 Mund, Kypco8ozo npoeKmupo8anus (6bInOIHeHUsI KYPCOBLIX pabom), 2pynnossix U UHOUBUOYATILHBIX KOHCYIbINA-
Yutl, meKyweco KOHMpOs U NPOMENCYMOUHOU ammecmayui.



IIpunoxenue Ne 1
K padoueii mporpaMMe no AUCHUILINHE
MaTtemMaTndecKoe MOTeJHPOBAHNE B AaTPONHKEHEPHH

®OH/I OHEHOYHbIX CPEACTB 11O JUCHUIIVIMHE

«MaTemaTH4YecKOe MOJAeJUPOBaHNE B ATPOUHKEHEPHUH»

1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA IAHHOM JTalle

1.1.0unasa ¢popma

[Iudp n Hanme-

HUS ¥ PEMOHTA Ma-
IIMH U 000py/10Ba-
HUSI

Nunukatop(bl) TOCTHKEHUS KOMIETCHITMH / « |OLEHOYHBIE
HOBAHHUE KOMIIE- dopma KOHTPOJIS
IJIAHUPYEMbIC PE3YJIbTaThl 00yUCHUS CpeJcTBa
TEHIIUU
1 2 3 4
TIK-7 Criocoben pa3- [M/I-1nk; PaspabaTsiBaeT pusndeckre u MmaTema-
pabaTbIBaTh (U3K- |TUYECKUE MOJEIH, POBOIUT TEOPETUUECKUE U
YeCKHEe U MaTeMaTH- [9KCIEPUMEHTAIbHBIE HCCIEI0BAHMUS IPOLIECCOB,
YeCKHe MOJICITH, SIBIICHUH B 00BEKTOB TEXHUYIECKOTO 00CITYKUBAHHS Tecmosbie 3a-
MPOBOJIUTH TEOPE-  |M PEMOHTA MAIlIUH U 000PYIOBAHUS danus, 6asa
THYCCKHEC U IKCIIC- 3a0anull 05
WMEHTAJIbHBIE HUC- Kelc-3a0avy,
p T, BJIP, 3a0
CIIEI0BaHUA IIPO- Komnnexm
LICCCOB, SIBJICHUM U 60npOCO6 K
00BEKTOB TEXHHYE- sademy ¢
CKOTO 00CITyKHBa- oyenxou

* Vkasvigaemces ¢popma xonmpona. Hanpumep: YO — ycmuwiti onpoc, KJI — koncnexm nexyuu, KP
— KowmpoavHas paboma, BJIP — evinonnenue nabopamopnou pabomul, BIIP — évinonnenue npax-
muyeckou pabomul, K — konnoxeuym, T — mecmuposanue, P — pechepam, /] — ooxnao, 3KP — 3awu-
ma Kypcogoti pabomwi, 3KII — 3auuma kypcogoeo npoekma, 3 — sxzamen, 3 — 3auem, 3a0 — 3auem

C OYEeHKOI.
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1.2.3aounasa ghopma

Iudp n Haume-
HOBaHHE KOMIIe-

Nunukatop(bl) TOCTHKEHUS KOMIETSHITNH /

dopma KOHTpOJIST*

O1LEeHOYHBIE

HUS 1 PEMOHTA Ma-
IIMH U 000py/10Ba-
HUSI

S — IJIAHUPYEMbIC PE3YJIbTaThl 00yUCHUS CpencTna
1 2 3 4

TIK-7 Criocoben pa3- [M/I-1nk.; PaspabaTsiBaeT pusndeckre u MmaTema-
pabareiBaTh GU3H- |TUYECKUE MOJCIH, TPOBOJUT TCOPETUUCCKHUE U
YECKHE M MaTEeMAaTH- [9KCIIEPHUMEHTAIbHbIE HCCIIEI0BAHNUS TIPOIIECCOB,
YECKHE MO, SBIICHUI 1 00BEKTOB TEXHHYECKOTO 0OCTYKIBAHHS Tecmossie 3a-
MPOBOJIUTH TEOPE- M pEMOHTA MAIIIMH U 000PYA0BaHUS danus, 6asa
TUYECKHUE U IKCIIC- sadanuii Ons
pUMEHTAIBHBIE UC- Kelic-3a0ay,
CJICIOBAHUSA IIPO- T, BJIP, 3a0 Komnnexm
LICCCOB, SIBJICHUM U 60npocos K
00BEKTOB TEXHHIYE- 3auemy ¢
CKOTO 00CITyKHBa- oyenkou

* Vkasvigaemces ¢popma xoumpona. Hanpumep: YO — ycmmuwiti onpoc, KJI — koncnexm nexyuu, KP
— Kowmpoavuas paboma, BJIP — evinonnenue nabopamopnou pabomul, BIIP — évinonnenue npax-
muyeckou pabomul, K — konnoxeuym, T — mecmuposanue, P — pechepam, /I — ooxnao, 3KP — 3awu-
ma Kypcogoti pabomwi, 3KII — 3auuma kypcogoeo npoekma, 3 — sxzamen, 3 — 3auem, 3a0 — 3auem

C OYEeHKO.
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2. Iloka3aTe M ¥ KPUTEPUH OLEHUBAHUA C(POPMHUPOBAHHOCTH KOMIIETEHIUI HA JTaHHOM JTa-
ne ux (opMUpPOBAHUSHA

Kpurepuu onenuBanus ™

ITokazare- | HEY 1IOBJIETBOPUTEIIb-
YIOBJIETBOPUTEIILHO XOpO1I0 OTJIMYHO
I HO
HE 3a4TEHO 3a4YTEHO
IlonHota |YpoBeHb 3HaHWM HMWKeMHHMMaIbHO  Jomy-|YpOBEHb 3HaHWl B|YPOBEHb 3HAaHUU B
3HAHWUN MUHHMAJIBHBIX TpeOO-|CTUMBIH YPOBEHb 3Ha-|00bEME, COOTBETCTBY-|00bEME, COOTBETCTBY-
BaHMi, WMENN MECTO|HHH, JOMYIIEHO MHOIO[IOIIEM MpOrpaMMe|FoIeM porpamme
rpyObIe OMHOKH HerpyObIX ommboK [IOATOTOBKHU, JOITyIIe-|[IOATOTOBKH, 0e3 OIIu-
HO HECKOJBKO Herpy-|0oK
OBIX OIHOOK
Hamuuue |[Ilpu pemenun craH-|IIponemoncTpuposansl [IIpoaeMoHcTpupoBansl |[IponeMoHCTprpoBaHbI
YMEHUH  |OapTHBIX 3a1ad  HE|OCHOBHBIE YMEHHUS,|BCE OCHOBHBIE YMEHHUSI,|BCE OCHOBHBIE YMEHUS,
MPOJIEMOHCTPUPOBAHBI |PEICHBl THIIOBBIE 3a-|pelIeHbl BCE OCHOBHBIC|pEIIEHBI BCE OCHOBHBIE
OCHOBHBIC YMEHUS,|Jauyl ¢ HerpyObIMH|3aayll C HerpyObIMH(|33aa4ll C OTACIbHBIMU
UMENN MeCTO TIpyOble|omMnOKaMK, BBIIOJIHE-|OMIMOKAaMH, BBINOJIHE-|HECYLIECTBEHHBIMU
OHH/I6KI/I HbI BCC€ 3aJJaHHsI, HO HC|HbI BCC 3aJaHUA B II0JI- HCA0YCTAMU, BbIITIOJI-
B TIOJTHOM 00BEMe HOM 00BeMe, HO HEKO-|HCHbl BcE 3aJaHusi B
TOpBIE C HEIOYETaMH  |IOJTHOM 00BbeMe
Hamunume |(IIpu pemenun cran-|{Mmeercss  MuHuMans-|IIpogemonctpupoBansl [[IpoaeMoHCTpUpOBaHbI
HaBBbIKOB JapTHBIX 3aaa4d He|HBIN Ha60p HaBBbIKOB 6a3OBbIC HaBBIKW TIPU|HABBIKKU IIpU PEIICHUU
(BJ'IaI[CHI/IC MMPOACMOHCTPHUPOBAHBI [JId  PCIICHUSA CTaH-pCHICHUHN CTAHAAPTHBIX|HCCTaAaHAAPTHBIX 3ajJay
OTBITOM) |0a30BBIe HABBIKH, MME-|TapTHBIX 3a7ad C HEKO-|33a7ad C HEKOTOPHIMHU|0e3 OmMOOK U Hemode-
AU MECTO  TIpyOble|TOPBIMHM HEOUETAMU |HEIOYETaMHU TOB
omnOKu
Xapaxte- |Kommerennuss B mon-|{Chopmupoannocts  |ChopmupoBanHOCTh  |CPOPMHPOBAHHOCTH
pucTUKa |HOW Mepe He c)OPMHU-|KOMIIETEHLIMH COOTBET-|KOMIIETCHLMH B IIEJIOM|KOMIIETCHLMH  IIOJIHO-
chopmu- |poBaHa. MIMeromuxcs|CTBYeT MHHHMAaJIbHBIM|COOTBETCTBYET TpPeOO-|CThIO  COOTBETCTBYET
POBaHHO- (3HAHW, yMeHul, [TpeboBanmsaM. Hmero-|BanusaM. Umeromuxcsi|tpeboBanusim.  HMmero-
CTH KOM-|HAaBBIKOB HEJOCTATOY-|IIMXCS 3HAHUH, yMe-|3HaHUH, YMEHUIL, [IIMXCS 3HaHUH, yMe-
NETeHIUH |HO AJISl pellieHHs MIpaK-|HUH, HABBIKOB B 11€JIOM|HAaBBIKOB M MOTHBALIMHU|HUH, HABBIKOB U MOTH-
THaeckux (mpodeccro-|10cTaTouHo ISl pelle-[B eJIOM JOCTaTOYHO|BallMd B ITOJTHOH Mepe
HaJIbHBIX) 33714 HUS MPAaKTUYECKUX U1l  PELICHUS] CTaH-|JOCTaTOYHO Ul pelle-
(mpodeccHOHANBHBIX) |AAPTHBIX  NpaKTHYe-|HUS CIOXKHBIX MPaKTH-
3a/lay, HO TPeOyeTCs |CKuxX (npodeccuo-ueckux  (mpodeccuo-
OONOJHUTEIIbHAA IMpaK- HaJII)HLIX) 3ada4 HaHBHBIX) 3a1a4
THKa 1O OOJBIIMHCTBY
MPaKTUYECKUX 3a7a4
YpoBeHnb
chopmu-
pOBaHHO- Husknii Hwuxe cpennero Cpennuit Bricoknii
CTU KOM-
HEeTCHINI

* [Ipenooasamens enpase usmeHums Kpumepuu oyenueanus ¢ coomseemcmesuu ¢ ®I'OC BO u oco-
oennocmamu OIIOI1.
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3. OueHo4yHbIE CpeCTBA

3.1. TecToBBIC 3aAaHUA

3.1.1. Tect

1.3anucek 33124y JIMHEHHOTO IPOrPAMMUPOBAHMSI B MATPUYHOM BUJE — 3TO:

a) Ax < 6
x=0
6) (¢, x) > max
Ax <6

(c,x) > max

B) Ax < e
x=0
(c,x) > max
{Ax > 6
<

F) x<0

2. Perenue onTMMU3alMOHHBIX 3a/1a4 CBOJUTCS K HAX0XKJICHHIO:
a) Yrcia OTPAaHUYCHNN 3aa4M U 3HAYCHUS 1IeJIeBON (PYHKIINH;

0) 3HAYECHUS MIEPEMEHHBIX BETUYMH U 1eJIeBON (QYHKIUY;
B) 3HAYCHMUs I1eJIEBOU (DYHKIMU 3a7a4H;
I) 3Ha4YCHHS MEPEMEHHBIX BEIIMYUH 331a4H.
3.LeneBast pyHKUMSA 337291 — 3TO:
a) CUCTEeMa OTpaHUYCHUH 3a7a4u;
0) ycCllIOBHE I10 BBIMOJHEHUIO TIAHOBBIX IMOKa3aTeseH;
B) OINTHMMAalbHOE 3HAYCHHE MTEPEMEHHBIX 3a]1a4H;
r) LeJb 3a/1a4M, BhIpAKEHHAs B MaTeMaTudeckoil popme.
4. Kak U3MEHHMTb HalpaBlIeHUE L1E€JIeBON (PYHKINU:
a) YMHOXHTB €€ Ha «-1»;
0) BBIYECTb U3 HEE JIOTIOIHUTENbHbIE TIEPEMEHHBIE;
B) J00aBHUTH K HEH JOCTATOYHO OOJIBIIIOE YHUCIIO;
I') pa3JenuTh ee Ha JOCTAaTOYHO OOJIBIIOE YHUCIIO.
5. KakuMm criocoOoM MOKHO IpeoOpa3oBaTh CTaHJAPTHYIO 3a/1a4y JIMHEHHOTO MIPOrpaMMHUpPO-
BAaHMS K KAHOHUYECKOMY BUIY:
a) BBIUECTh U3 JIEBOM YaCTU KaXJA0T0 OTPaHUUYEHUS JONOJHUTENIbHYIO IEPEMEHHYIO;
0) 3aMEHUTh 3HAK OTPaHMYEHUN «<» Ha 3HAK «=»;
B) [100aBUTH K JICBOW YAaCTH KaXKJA0TO OrpaHUUYEHUSI JOMIOJHUTEIbHYIO IEPEMEHHYIO;
I) BBECTU UCKYCCTBEHHBIN Oa3MucC.
6. KosmuecTBO NEpeMEHHBIX B JBOMCTBEHHOM 3aaue JINHEHHOTO IPOrpaMMHUPOBAaHUS PABHO:
a) KOJIMUECTBY IIEPEMEHHBIX B MIPSIMOM 3a/1aye;
0) KOJIWYECTBY OCHOBHBIX OTPaHMUEHUN MPSMOil 3a1a4u;
B) KOJIMYECTBY JOIOJHUTEIbHBIX IEPEMEHHBIX MTPSMON 3a/1a4H;
I') KOJHMYECTBY OCHOBHBIX OTPAaHUYEHUH IBOMCTBEHHON 3a1a4H.
7. JIBOMCTBEHHBIE OLIEHKH — 3TO:
a) 3HaYeHHEe HeOa3UCHBIX EPEMEHHBIX;
0) omTUMaNbHOE pEeIIeHUE TBOMCTBEHHOM 3a1a4H;
B) 3HA4YCHME JONOJIHUTEIbHBIX IEPEMEHHBIX;
I) ONTHUMAaJbHOE PelIeHUE MPSAMO 3a1a4u.
8.J11s1 HaXOXKAECHHs ONITUMATBHOTO pelIeHUs (TJ1aHa) 3a/1a4i JTHHEHHOTO MPOrPaMMHUPOBAHHUS
MOJKET OBITh HCIOIb30BaH OJUH U3 CIEAYIOLIUX METO/IOB:
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a) pacnpeaenuTeNbHbINA METO/;
0) MeToJ HaMMEHBIIUX KBaJPaTOB;
B) meroa HproToHa;
I) CHMIUIEKC — METO/.
9.Kaxoiif MeTos1 He MOXKET OBbITh UCIIOJIb30BAH I [TOKCKA IIEPBOT0 OMOPHOTO PELICHHUS B
TPaHCIIOPTHOM 3ajaye:
a) METO/I CeBEpO-3aMaHOro yria;
0) MeToa MMUHMMAJIBHOIO 3JIEMEHTA;
B) CHMILIEKC-METO/I;
r) meron auddepeHInaNIbHBIX PEHT.
10. B xakoii (hopme 3anurcana 3aj1aya JMHEHHOTO MPOrpPaMMHUPOBAHUS
> ¢,x, — max
j=1

da,x, <e6,i=12,..m
j=1
x,=20,j=12,....n

a) MarpuyHas popma;
0) pasBépuyTas popma;
B) COKpamieHHas Gpopma;
r) KaHOHHMYEcKas (hopma.
11. JIns HaXoKI€HUS ONITUMAJIBHOIO pPellleHus (1J1aHa) TPAHCIIOPTHOM 3a1a4u MOXKET ObITh
MCIOJIb30BaH OJIMH U3 CIEIYIOIINUX METOOB:
a) METOJ] CeBEPO-3alaHOTO yIIIa;
0) MeTOoJ HaMMEHBIIINX KBAJAPATOB;
B) METOJ MaKCHMAJIBHOTO MPaBIOIOA00HS;
I) METOJ MOTEHIHUANIOB.
12. Ecnu B 3a1a4e TMHEHHOTO MPOTPAMMUPOBAHUS HMEIOTCSI OTPAaHHYCHHSI PABEHCTBA, TO
IIPU PEIICHUH €€ CUMILJIEKC-METOJOM HCIOJIb3YeTCs:

a) UCKYCCTBEHHBIN 0a3HC;

0) €CTeCTBEHHBIN 0a3uC;

B) JIOTIOJTHUTEIILHBIEC TIEPEMEHHBIE;
r) JIBOVICTBEHHbIE ITEPEMEHHBIE.

13. DKOHOMUKO-MaTeMaTH4ecKasi MOJCNIb TPAHCIIOPTHOM 3a/layi CUUTAETCS 3aKPBITOU, €c-
JH:
a) YHCJIO MEPEMEHHBIX 33/1a4H PABHO YMCITy OCHOBHBIX OIPaHHUYCHHI 3aa4H;
6) cymMMma 00bEMOB ITPOM3BOCTBA MPOIYKIMH PaBHA CyMME 00BEMOB €€ MOTpedIeHM S,
B) OT Ka)JIOTO IMPOU3BOANUTEIS IEPEBO3UTCS HEHYJIEBOE KOJIMUECTBO MPOIYKIIMH KaXKIOMY TIOTpe-
ouTelto;
r) cyMMa 00bEMOB ITPOU3BOJICTBA NPOAYKIIMH OOJIbIIE CyMMBbI 00BEMOB €€ MOTPEOIICHUS.

15. Kakue 3agaun MaTeMaTHYeCKOro IPOrpaMMHUPOBAHUS MOYKHO pelaTh rpaduyeckum Me-
TOJIOM:
a)  Bce 3aJjaudl JJUHEHHOTo MpOrpaMMHUPOBAHUS;
0) 3amgaud, B KOTOPBIX OJIHA WUJIU JBE IEPEMEHHBIX;
B)  3a/la4 C IEJOYUCICHHBIMA KO PHUIUEHTAMU;
r)  3aJa4¥ HEJIMHEHHOTO MPOTrPaMMHUPOBAHHS.

16. JlononHuUTeNbHAS MEPEMEHHAs OCHOBHOTO OTPAHWYEHUs 33/1a4M JIMHEHHOIO MpOorpaM-
MUPOBAHHS TOKA3bIBALT:
a) HACKOJIBKO JieBas YaCTh OIPAaHUYEHHS OTJIMYAETCS OT IIPaBOM YAaCTH B COOTBETCTBUH C THIIOM
OTPaHUYCHUS;
0) Kak U3MEHHUTCH LeseBas QyHKIHS PU U3MEHEHUH TIPaBOM YacTH OrpaHHYeHHUS;
B)  JIOTIOJIHUTEIHHYIO MOTPEOHOCTH B MPOU3BOACTBEHHBIX pecypcax;
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r)  00OBEM HCIONIB3YEMBIX PECYPCOB.
17. 3agadya MaTeMaTHYECKOTO IPOrPaMMHUPOBAHNS HA3BIBAETCSI HECOBMECTHOM, €CIIU:

a) MHOY€ECTBO JIOIYCTUMBIX PEIICHUH 3a/1a41 IIyCTO;

0) MHOECTBO JOIIYCTUMBIX PEIICHHUN 3aa4l HE OTPAaHUYEHO;
B) neneBast pyHKLUS 331a4l HE OrpaHUUEHa;

r) KOJINYECTBO OTPAaHUYCHUH OO0JIbIIE KOINYECTBA IIEPEMEHHBIX.

18. TpancnopTHas 3a/1a4a ABJISETCS BBIPOKICHHOM, €CIIN:
a)  KOJHMYECTBO 3aIIOJHEHHBIX IPy3aMH KJIETOK TaOJIHUIIBI pAaBHO KOJIMYECTBY MTOTEHIHAJIOB;
0)  KOJMYECTBO 3aOJHEHHBIX IPy3aMH KJIETOK TaOJIUIbI HA | MEHbIIE KOJIMYeCcTBa MOTEHIINAJIOB;
B)  KOJHMYECTBO 3alIOJHEHHBIX IPy3aMH KJIETOK TaOIUIIBI HAa | GOJIbIIe KOJMYECTBA MOTEHIIUAIIOB,
I)  KOJHMYECTBO 3alOJHEHHBIX IPy3aMHU KJIETOK TaOIMIIbI pABHO KOJIWYECTBY MPOU3BOIUTENEH U
norpedurenei.
19.3apaueii 1pOOHO-TMHEWHOTO MPOrPaMMHUPOBAHUS HA3bIBAETCS 3aJaua MaTeMaTHUeCKOIro
IIPOrpaMMHUPOBAaHUs, B KOTOPOM:
a) K03 HUIMEHTHI TTPH TIEPEMEHHBIX IPUHUMAIOT JPOOHBIC 3HAUCHUS;
0) neneBas QyHKUUS U BCE OTPaHUYEHUS ONUCHIBAIOTCS TMHEHHBIMU (DYHKLIUSAMHU;
B) MIEpEMEHHBIC 33/]a4y IPUHUMAIOT TOJIBKO IPOOHbBIE 3HAUCHHUS,
T) HeneBast QyHKIUS MPEACTaBIIeT OTHOLICHNE IBYX JTHHEHHBIX (DYHKIIMIA, M BCE OTpaHUICHUS
OTHCHIBAIOTCS JTMHEUHBIMH (DYHKIIUSIMH.
20. LleneBast GpyHKUMs 334a4dl JIMHEHHOTO MPOTPAMMHUPOBAHHS JOCTHUTAET ONTHMAJIHHOTO
3HAYCHHUS:
a) B OJHOW W3 BEPIIMH MHOTOTPAaHHHKA JIOMYCTUMBIX PEIICHUH 3a/1a9u;
0) BHYTpPH MHOXECTBA JIOMYCTUMBIX PELICHHUH 3a/1a4;
B) BO BCEX TOYKAaX IPAHUIIBI MHOXKECTBA JOIYCTUMBIX PEIICHHUN 33]a4u;
T) TOJBKO MPHU OTPUIATEIBHBIX 3HAYCHUSIX TIEPEMEHHBIX 3a7auu.
21. CooTHecuTE TEPMUH U €0 ONpECICHUE:

@ ormopHoe pelicHne a) TOYKa, YAOBJETBOPSIONIAS OrPaHUYCHUSIM
@ nomycTumoe pelieHue 3a1auu 3a1a4n
® onTuManbHOE pelICHUE 0) Touka, B KOTOpOH 1esieBast PyHKIHS HE JI0-

CTHUIracT MaKCUMaJIbHOI'O 3HAYCHUA

B) BEpIIMHBI MHOI'OYTOJbHUKA JIOIYCTHMBIX
pEeLIECHN 3a/1a9n

r) JOMyCTHUMOE pEIIEHUE, B KOTOPOM IlesieBast
(GYHKIUS JOCTUTaeT CBOEro0 MaKCHMalbHOIO

3HAYECHUS

22. Yo coboii npeacrasiseT GpyHKuus Jlarpanxa:
a) 3TO CyMMa LieeBOi (PyHKIIMH 3a/1a4l ¥ OCHOBHBIX OIpaHMUYEHHH 3a]jaui, yMHOKEHHBIX Ha
JIBOMICTBEHHBIE IIEPEMEHHBIE;
0) resieBast PyHKIMS 337a4d HEJIMHEHHOTO IPOTrpaMMHUpPOBaHMS;
B) cyMMa (PyHKUHUH, ONMUCHIBAIOIINX OCHOBHBIE OTPaHUYEHUS 33]a4l JTMHEHHOT O IpOrpaMMHu-
pOBaHus;
r) 1eneBast yHKIMS IBONCTBEHHON 3aJ1aul JTMHEHHOTO IPOrpaMMHUpPOBaHUSI.

23. 3agauya JMHEHHOro NpPOTrpaMMHUPOBAHUS SBIAETCS 3aJayeil MmapamMeTpuyecKoro Ipo-
TpaMMHPOBAHHUS, KOT/A:
a) Bce K03(h(pULMEeHTHI 3a/1a4M 3aBUCAT OT Pa3HBIX MaPaMETPOB;
06) 1160 KodDPUITMEHTHI 11eTIeBON HYHKINH, THO0 KOI(DPUITUEHTH MAaTPUIIBI OTPAaHUICHUH, JIN-
00 >JIEeMEHTBI BEKTOpA MPaBbIX YacTel 3aBUCT OT OJHOTO MapaMeTpa;
B) OT/HENbHBIC IEPEMEHHBIE 3a/1a41 3aBUCAT OT IMapaMeTpPOB;
I') TOJIBKO KO3(h(DUIIMEHTHI 11e1eBOM (PyHKIIMH 3aBUCAT OT IMapaMeTpa.
24. Jlnsg HaXO0XKJIEHHUS ONTUMAIbHOTO PEIICHMS 3a/a4yd HEJIMHEHMHOro MpOorpaMMHUpPOBaHUS
MOYKET OBITh MCIIOJIb30BaH OJIMH U3 CIEAYIOIIUX METO/IOB:
a) pacnpeenuTenbHbI METO/;
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0) METO/] HAMMEHBIITNX KBAJPaTOB;
B) METOJl MHOXKHUTEIIEH Jlarpanxka;
T) CUMILIEKC — METO/I.

25. llenounciieHHON 3aauell TUHEHHOTO MPOrpaMMHUPOBAHUSI Ha3bIBACTCS 3ajlaya MaTeMa-
TUYECKOTO MPOTrPaMMUPOBAHMUS, B KOTOPOIi:
a) KO3 PUITMECHTHI MPU IEPEMEHHBIX PUHUMAIOT IIENIbIC 3HAUCHUS;
0) BCe WM YacTh NEPEMEHHBIX IPUHUMAIOT TOJBKO LIeJIble 3HAYCHUS;
B) DJIEMEHTHI IPABOM YaCTH OTPAHMUYCHUN MPUHUMAIOT IICNIbIC 3HAUCHUS;
r) Ko3(uIMeHTsI neeBoi GyHKIIUHU EITOYUCIICHHBIC.

3.1.2. MeToanuyeckne MaTepuaJbl
OOyuaromuecs: IpOXoAAT TeCT OOIMIMM KOJIMYECTBOM 25 BOIPOCOB. 3a Ka)/Ibli MPaBUIbHBIN
OTBET B TeCTaX CTyJeHT noiyyaer 0,5 Oana.
[Mopsimok mposenenust TectoB npeacrasieH B [lonoxenun [1B/]-07 «O npoBeneHuun Teky-
IIET0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTalli 00YYarOIIUXCS.

3.2. baza zaganmii 119 Keilc-3a1a4.

Keiic-3a0anue 1. Pewenue cucmem JUHEUHBIX YPAGHEHUII MEMOOOM ROCNE008AMENIbHO20 UC-
K104eHUus Heu36eCnHbIX

PaccmoTrpuM cucreMy JIMHEMHBIX ypaBHEHUI

~

ax, +a,x, +...+a,,x, =6

m

as X + adyn Xy + ...+ a,, X, = 6,

I
o

kamlxl + a, X, + ...+ a,.Xm,

" (1)
rze aij — Ko3((UIMEHT B 1 — OM YpaBHEHUH IIPH | - Oif mepeMeHHOM; bi —cBOOOAHBIN WieH 1 — ro
ypaBHEHHSI, M — KOJIMYECTBO YPABHEHUI B CUCTEME, N - KOJINYECTBO IMEPEMEHHBIX.

Onpenenenne 1. Cuctema TMHEHHBIX YpaBHEHUN HA3bIBACTCSI COBMECTHOM, €CITM OHA UMEET
XOTs ObI O/IHO pellIeHHe, 1 HECOBMECTHOM, €CIIM OHAa HE UMEET HU OJJHOTO pelIeHUs.

Onpenenenue 2. CoBMECTHasi cUCTEMa JIMHEHHBIX ypaBHEHUH HA3bIBAETCS OINpPEesIEHHOMN,
€CITM OHA MMeEET €MHCTBEHHOE peIlleHNe, U HEeONPENeIEHHOMW, eClTM NMEeT OeCUNCICHHOE MHOXKe-
CTBO PELICHUM.

Omnpenenenue 3. [IpeoOpazoBaHus, KOTOpbIE CUCTEMY JIMHENHHBIX YpaBHEHUH NEpeBOJAT B
PaBHOCHJIbHYIO, SKBUBAJIEHTHYIO €l CHCTEMY, Ha3bIBAIOTCS JIEMEHTAPHBIMH.

K aremeHTapHBIM IpeoOpa3oBaHUSIM OTHOCSATCS TIPEOOPa30BaHMUSI CIETYIOMIETO BH/IA!

1. TlepecTaHoBka MecTaMu JIOOBIX IBYX YpaBHEHHUH.

2. YMHOXeHHe (JieneHue) o0enx yacTeil ypaBHEHHs Ha YUCIIO, OTIMYHOE OT HYJIS.

3.IIpuGaBnenue (BbIUMTAHHE) K OOEMM YacTsAM JIFOOOTO YPOBHSI COOTBETCTBYIOIIMX yacTel
JPyTOTO YpaBHEHHsI, yMHOKEHHOTO Ha MPOU3BOJILHOE YHCIIO, OTIIMIHOE OT HYJIS.

4. VYnaneHue U3 CUCTEMBI TIOcTe €€ MpeoOpa3oBaHus ypaBHEHUS BUIA:
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0-x1+0-x2+...+0-xn=0.

Ornpenenenne 4. YpaBHEHUE CUCTEMbl HA3bIBACTCS JTUHEHHO 3aBUCHUMBIM OT JIPYTUX ypaB-
HEHU, €CITU ero MOXKHO TMOJIYYHTh M3 ITHX ypaBHEHUH, UCTIOJB3Ys AJIEMEHTapHbIE MPeoOpa3oBa-
HUS, B IPOTUBHOM CJIy4ae OHO Ha3bIBAETCS JIMHEHHO HE3aBHUCHMBbIM.

Hness mMeTtona mocieaoBaTeIbHOI0 MCKJIOYEHHs] HeH3BeCTHbIX (Meron Kopaana —
I'aycca).

Hcnionb3ys sneMeHTapHbIe IpeoOpa3oBaHusl, HEOOXOJMMO B JIEBOM 4aCTH KaXI0OTO ypaBHe-
HUS OCTaBHTh IO OJHOM Pa3IMYHOW TNepeMeHHOW ¢ kKoddduimenTtom 1, Torma B mpaBod 4yacTu
YpaBHEHHUS MOIYYHM pEHIeHHE CUCTeMBbL. [lJis 3TOro Hy»KHO MepBOE ypaBHEHHE pa3/IeUTh Ha KO-
s dunment npu x1. 3atemM npeoOpa3oBaHHOE MEPBOE YPABHEHHE MTOOUYEPEAHO YMHOXKHUTH HA COOT-
BETCTBYIOIIHE KOIPPUITMCHTHI PU MMEPEMEHHON X1 B IpYyrUX ypaBHEHUSX U MMOJYYCHHBIN Pe3ylib-
TaT BBIYECTh U3 3TUX YPABHEHUIA.

HckmounB nepeMeHHyl0 x1 U3 BCceX ypaBHEHUMH, KpOME MEpPBOTo, TeM K€ CIOocoOOM HC-
KJIF0YaeM MEPEMEHHYI0 X2 W3 BCEX ypaBHEHUH, Kpome BTOporo. JlJjis yero BTOpoe ypaBHEHUE Je-
UM Ha K03 PUIMEHT Tpu X2, a 3aTeM BBIYMTAEM €0 U3 IPYTHX YPaBHEHUH, YMHOXKAasi HA COOTBET-

CTBYIOIIHC K03(1)(1)I/II_[I/ICHTLI Ipu X2 B 3THX YPaBHCHHUAX. IToTom mckIroUyaem IIEPEMCHHYTO X3, uT.

1.
3agaHusl 1151 CAMOCTOSITETbHOIO PeleH st
Cucremsl ypaBHeHuil 1.1-1.10 pemnth METOAOM IOCIIEAOBATEILHOTO MCKIIOUYEHUS HEU3-
BECTHBIX.
2x, +x, —x, +4x, =-4
5X1+X2 +X4=4 X1+X2—3X3=3
X, +X,+X,+x,=2 3%, + 2%, +x, =8
11 L% 5x, —x, =10 12 - X, +3x, —x; =1
X1+X2_X3_X4:_4 0 3 5
X, +2x,+x,=7 Xy 72X, =Xy +9X, =
- X, +2x, -3x, +2x, =2 2x, —4x, —2x, +6x, =10
13 L3 +x, -2x,=5 " 2x, +X, +x, =20
(2x, +3x, +11x, +5x, =5
2x, +3x, +4x, +x, =2 X, +x, +5x, +2x, =3
X, +Xx,+7x,+x,=6 3x, +2x, +8x, +4x, =5
15 3x, +2x, +x, +5x, =8 L6 3x, +4x, +14x, +9x, =4
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2x, +3x, —5x, =7

6x, +8x, —14x, =17 3x, =%, +2x, +5x, =-1
2X1—2X2—X3= 3X1—3X2+6X3+15X4:—3
17 5x, +11x, —16x, =21 18, 3x, —x, +3x, +14x, =-8
2x, +x, +3x, =5 X, +3x, —x,=2
3x, +x, +2x, =1 2x, +x, +x, =-1
Lo, Xy +3x, +2x, =11 L10. 5X +7x, +5x, =8
Keiic-3a0anue 2. I'pagpuueckuii memoo pewienus 3a0ay JuHeUH020 RPOZPAMMUPOBAHUS
PaccmoTtpum 3aauy TUHEHHOTO MPOTrPaMMUPOBAHMSI OTHOCUTEIBHO ABYX HEU3BECTHBIX:
¢, X, +C,x, = max (2)

a, x, +a,x, <b,
a,X, +a,x, <b, (3)

x, >0,x, >0, 4)

rae (2) — ueneBas GyHKUUA 32124, (3) — OCHOBHBIE OTpaHUYEHUs, (4) — YCIOBUS HEOTPULIATEIBHO-
CTH MEpEMEHHBIX.

HepaBenctBam (3) Ha MIOCKOCTH COOTBETCTBYIOT MOJYIUIOCKOCTH. YTOOBI MX MOCTPOMTS,
HEOOXOIMMO CHavalla IIOCTPOUTH TPSIMBIE, OT/IEISIONINE YTH TOTYTUIOCKOCTH. Y paBHEHUS OT/EIs-
IOIIHNX TPSIMBIX MTOJTyYaeM WX COOTBETCTBYIOIINX HEPABEHCTB IyTEM 3aMEHBI 3HaKa HEpaBEHCTB Ha "
=", Otnensrouye NpsMble JTydllle CTPOUTH M0 ABYM TOUYKaM, KOTOpBIE ABJISIOTCS TOUKAMH Iepece-
YEHUs C OCSIMU KOOPAMHAT (Y 3THX TOYEK OJIHA M3 KOOPIMHAT paBHA HYJIIO).

YroObI BBHIOpATh MOITYIUIOCKOCTh, COOTBETCTBYIONIYIO 33IaHHOMY HEPABEHCTBY, IOCTATOYHO
IIPOBEPUTH, IPUHAJICKUT JIM ToUKa Havdasna koopauHat (0,0) moiymiockocTH, MoJICTaBUB KOOPIU-
HaThl (0,0) B HepaBeHCTBO. Eciii HEpaBEHCTBO OKaXETCsl CIIPABEATTUBBIM, TO MPUHAIICKHUT, B MIPO-
TUBHOM cCllydae — HerT.

Hepasenctsa (3) J0MKHBI BHITOTHATHCS OAHOBPEMEHHO. DTO 03HAYAET, YTO pElICHHE 3aja-
4r OyJIeT JIe)KaTh Cpa3y Ha BCEX MOCTPOCHHBIX MOITYIUIOCKOCTAX. C MaTeMaTH4ecKOl TOYKH 3PCHUS
3TO PABHOCHJIBHO TOMY, YTO pEIlIEHHE NMPUHAUIEKHUT MEPECEUCHUIO0 MOCTPOSHHBIX IMOIYIIOCKO-
CTeH.

YcnoBue HEOTPUIIATEIBHOCTH MTEPEMEHHBIX (4) TpebyeT, YTOObI U3 TepEeCceUeHUsI TTOTYILIOC-

KOCTeH BBIOpaJM Ty 4acTh, KOTOPast IEKUT B 1-0i 4eTBEPTH.
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eneBas ¢ynkums (2), kak (GyHKOUS OT ABYX IMEPEMEHHBIX, UMEET MPOCTPAaHCTBEHHOE
npezcrasieHue. [ n3o00paxkeHus: e€ Ha IUNIOCKOCTH HCIIONB3YIOT JIMHUM YPOBHS, YpaBHEHHS KO-
TOPBIX MOJIy4aeM U3 LENeBOH (PyHKIINH, IPUPABHUBAS €€ K PA3IMYHBIM YUCIIOBBIM 3HAUCHHSIM:
clxl +c2x2 =c, e ¢ € (— oo, + o). %)
JlocTaTOYHO MOCTPOUTH JBE JMHUM YpOBHS (BbIOpaB Ipou3BOJbHBIE 3HaueHUs C), uyToOBI,
CPaBHMB Ha HUX 3HAUYEHUS 1eJIeBON (QYHKIUH, OIPECIIUTh HAIIPaBICHUE Max UM min.
Bo3moxHbIe BapraHThI pelIeHUs 3a/1a4H JIMHEHHOrO MPOrpaMMUPOBaHUsI rpauuecKuM Me-

TOJIOM MPEJCTABIIEHBI HA pUC 1.

X g X2
L. N 2-1 et %A
trax B
! < s %1

EmmicTE e o e peTerEe (TOTEA &) Iulrroce OTE O OITTEIMATEHETE () eTITE I
(oTperor &HH)

==
% X
HeorpalemieHHoOe pellemHe HecosmecTHOE perieHme
PrcyHOK 1- BO3MOKHBIEC BApHAHTBI PELICHUS 33/1a4H JTHHEHHOTO MPOrPaMMHUPOBaHUsI Tpadude-
CKUM MCTOA0M

3aganus AJ5 CaMOCTOATEILHOI0 peuicHust

Jns 3agay 2.1-2.10 HaiiTh pemieHre rpaduuecKuM METOJIOM.

2.1. f(x) = 2x1 + 4x2 — max (min) 2.2. f(x) = — x1— max (min)
4x, +3x, <40 2x, +x, 24
12x, +2x, 224 2x, +x, <8
2x, <6 X, -2x,<3
X, 23 -X, +2x,<6
x,20,x,2>0 X, 20,x, 20

2.3. f(x) = 2x1 + 3x2 —-max (min) 2.4. f(x) = — x2— max (min)
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2x, +3x, 26

5x, +3x, <15
7x, +2x, 214

2x, +6x, <12
2X, <6
2x, <4

x,20,x,=20

-X, +x,<2
x,20,x,20

2.5. f(x) = -x1 + x2 — max (min) 2.6. f(x) =2 x1 — 3x2— max (min)

X, +x,24 -2x, +3x,<6
X, —2x,<2 2x, +5x, <10
X, +2x,<8 X, -5x,<5
X, +x, 21
x,20,x,20 x,20,x,20

2.7.f(x) = 10x1 + 14x2 —-max (min) 2.8. f(x) = x1-x2— max (min)

X, +x, 21
X, —Xx, <1

10x, +14x, <70
2x, —-x,2-1

X, +x,224

2x,-x, <6

v

X,

1
X, <3
x,20,x,20

IA

2.9. f(x) = x1 +2x2 —-max (min) 2.10. f(x) = — x2— max (min)

X, +x, <1 X, +x, 21
X, +x,<2 X, +x,<4
X, -X,=-1 X, -Xx,<3
X, + x, <1 X, —X,<-6
x,20,x,20 x,20,x,20

Keiic-3a0anue 3. Pewienue 3a0ayu 1uHEUH020 RPOZPAMMUPOBAHUAL CUMNIEKC — MENMOOOM
JIyis perreHus 3aja4 JIMHSHHOTO MPOTrPaMMHUPOBAHHS OBLT MPEUIOKESH CHMILICKC-METO/.
Pazpaborannsiii B 1947-1949 rr. amepukanckum matematukoM Jx. anmurom. Mpes coctout B

[eJICHaIpaBJICHHOM nepe6ope BCPIIHMH MHOTOTpaHHUKA JOIMYCTUMBIX peI_HCHI/Iﬁ (OHOpHBIX HHaHOB)

B HAIIPaBJIEHUU YJIy4lIeHUs LeJIeBOH QyHKIUU.
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CUMILIEKC-METO, — 3TO YHUBEPCAIBbHBIM METO/ PEUICHUS 3a/lad JMHEWHOr0 MpOorpaMMHUpO-
BaHUS, PECTABIISAIOMNN cO00i MHTEpAIIMOHHBII MpoIece, KOTOPBIA HAYMHAETCS ¢ OJJHOTO pellie-
HUS U B MOMCKAxX JIyYIIEro BapHaHTa JBWKETCS IO YIJIOBBIM TOYKaM OOJIACTH BO3MOXKHBIX pellie-
HUH 110 Tex nop. [Ioka He TOCTUTHET ONTUMAIBHOIO 3HAYCHHUS.

CuMieke — METoJ, MPUMEHSIOT K 3a7adaM JIMHEHHOIO NMPOrpaMMUPOBAHMS, 3aJaHHBIM B
KaHOHMYECKOM BHJIE, I/I€ 3JIEMEHTHI BEKTOPA MPABbIX YAaCTEl OrpaHUYEHU NPUHUMAIOT HEOTPUILIA-
TEJbHbIC 3HAYCHMUS:

c,X, +Cc,X, +...+Cc_ X, — max
([ a,x, +a,Xx, +...+a,. X, =b,
a, x, +a,,x, +...+a, x, =b,

x. >=0,j=12,....n
b, >0,i=12,..m

m < n.

\ (6)

OCHOBHBIC IMOJIOKCHHS, HAa KOTOPBIX 6a3preTC$I CUMILIICKC — MCTO

1. Kaxxiast BepIirHa MHOTOTpaHHUKA JOIMYCTUMBIX PELIeHUH 00s1afjaeT CleAyOUMMU CBOWCTBAMMU:
-m e& KOOpAMHAT UMEIOT 3HaueHus >0 (MX Ha3bIBalOT 0a3UCHBIMU NIEPEMEHHBIMHU );
- OcTaJbHbIE (N - M) KOOPAMHAT paBHBI HYJIIO (MX Ha3bIBalOT CBOOOTHBIMU ITIEPEMEHHBIMHN ),
- BEKTOp — CTOJIOLBI MAaTpPHUIBl KOA(PPHUIMEHTOB A, COOTBETCTBYIOIINE OA3MCHBIM NEPEMEHHBIM
BEPIINHBI ABJISIOTCA JUHEHHO HE3aBHCUMBIMH, T.€. C - MIOMOIIbIO JIMHEHHBIX MpeoOpa3oBaHuil X
MO’KHO NPUBECTH K €AMHUYHON MaTpHLIE.
2. CocenHre BepUIMHBI MHOTOIPAHHUKA JOMYCTUMBIX PEUIEHUH OTINYal0TCs TOJIBKO OAHOM Oasuc-
HOM IIEPEMEHHOM.
3. Ilepexox n3 OAHOM BEPLIMHBI B IPYTYIO OCYIIECTBIISIETCSA ¢ TOMOLIBIO METO/IA TIOCIIEI0BATENIBHO-
r'o MCKJIFOUYEHNUs1 HEN3BECTHBIX, KOTOPBII HasbiBaeTcst metogoM JKopanana-I'aycca. B pesynbrare ye-
ro u3 0a3MCHOTO peUIeHHs BHIBOAUM OJHY NEPEMEHHYIO0, a BBOAUM ApyTryio. [Ipuuém, us csobox-
HBIX IEPEMEHHBIX, HE BOILEIINX B Oa3uc, BBOAUM Ty, KOTOpast OOJIbIIIE BCEX YMEHBIIIAET 3HAUEHUE
1eneBor QyHKIUHU. A U3 0a3UCHBIX IEPEMEHHBIX BBIBOJUM Ty, KOTOpas HE HApYyIIAeT yCIOBUS He-
OTPHIIATEILHOCTU Oa3MCHBIX MEPEMEHHBIX Y HOBOM BepIIMHBL IIpu 3TOM BEKTOp — CTONOIBI MaT-
pHILIBI OTpaHMYEHUI A, COOTBETCTBYIOIINME HOBOM BEpILIMHE, TaK ke OyAeT JMHEHHO He3aBUCHMBI-
MU, T.€. 00pa30BbIBATh €ANHUYHYIO MATPHUILY.
AJITOPUTM CHMILJIEKC — MeTOa
1. Omnpenenenne NepBOHAYAIBLHOIO OMOPHOTO pelIeHus (YIVIOBOM TOYKH).

I[J'I}I IIOHCKa IICPBOr'0 OMOPHOTO PCUICHHUA MOKHO UCII0JIB30BAThL CICAYIOIIUEC MCTOABI:
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- METOJI €CTECTBEHHOT0 Oa3mca,

- METOJ] UCKYCCTBEHHOTO Oa3uca.

Mero ecTeCTBEHHOro 0a3uca MPUMEHSETCS IS 33jad JIMHEWHOrO NpOrpaMMUpPOBAHUS,
3alMCaHHbIX B BUJIE, IJIC BCE OIPAHUYUCHUS HEPABEHCTBA UMEIOT TUI "<" M 3JIEMEHTHI BEKTOpa Ipa-

BBIX YacTei OFpaHI/IquI/Iﬁ HEOTPpULATCIIbHEI.
C;X, +C,X, +...+cCc, X, — max

a;x, +a,,x, +...+a,,x, <b,

a, X, +a,X, +...+a,,x, <b,

<
a, X, +a ,X, +...+a_ X =<Db

mn n m

x;=20,j=12,....n

b, >0,i=12,...,m.

(7
B srom cnyuae 3amady (7) npuBOIUM K KaHOHMYECKOMY BHUAY (8), BBOJS B JIEBYIO YacTh
Ka)KJ0r0 OrpaHUYEHUs HEPABEHCTBA CAMOCTOSATEIbHYIO IIEPEMEHHYI0, KOTOpbIE U OyAyT 00pa3oBbI-

BaTh €CTECTBEHHBIN 0a3uc.

C,X, +C,X, +...+C X, = max

a; X, +a,X, +..+a, X, +X,,, =b,
a,X, +a,X, +..+a, X, +X,.5 =b,
a X, +a,,X,+..+a_ X, X, .m =D,
X;20,j=12,.,n+m
b.20,i=12,...,m

(8)

MeTto1 HCKycCTBEHHOT0 0a3uca MpuUMEHseTcs Ul 3ajad, 3aJJaHHbIX B KAHOHUYECKOM BUJIE,
WIM C OTPaHUYEHUSIMU CMEIIaHHOro Tuna. Eciy B 3ajaye orpaHnYeHHs] CMEIIaHHOTO TUIIA, TO €€
CHauasia rmpeodpa3zyeM K KaHOHWYECKOMY BHJy , IPUYEM HYKHO OTCIIEKHMBATh, YTOOBI AJIEMEHTHI
BEKTOpa MPaBbIX YacTei ObLTM HEOTpULATEIbHBIMHU, a 3aT€M B KaX/10€ OrpaHMYEHHE PAaBEHCTBO BO-
JIUM 110 CaMOCTOSTEIbHOW MEPEMEHHOM yj , KOTOpble U OyIyT 00pa30BbIBaTh MCKYCCTBEHHBIN Oa-
3uc. [Ipu 3ToM B 1ieneBol (GyHKIMU MepeMEeHHbIe UCKYCCTBEHHOIO Oa3uca 3amMchIBalOTCs ¢ 00JIb-

IIMMHU OTpHUIATENbHBIMU KO3 duimentamu. B pesynbrare mpeodpa3zoBaHuil MOJyYUM 3a7a4dy BHJA

9).
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¢,X, +¢,X, +...+¢ X, -My, -My, -...-My _ — max
a, X, +a,x,+...+a, x, +y, =b,
a, X, +2122X2 +...+212nXn +y2 =D,
a_ X, +a _,X,+..+a_ X, y.=b_
X2 0,j=12,....,n
y; 20, 1=1,2,....m
b.>0,i=12,....m
! ©)
2. CocraBiieHHE CUMIUIEKCHOM TaOIUIIbL:
Cl1 C2 Cn
basuc Cobazuc b
1 1 X1 X2 Xn
X16a3uc Cl0a3uc bl all al2 aln
X26a3uc C20a3uc b2 a2l a22 a2n
XmMmba3zuc Cmba3uc bm aml am?2 amn
(Coa3suc,b) A, A, .. An
Pucynok 2- CumiuiekcHas Tabiuia
IIpaBuniia 3ano0/JiHeHUs MEPBOH CUMILJIEKCHON Ta0J MBI
1) Bwmecto Cl1, C2, ..., Cn 3anucbiBaeM COOTBETCTBYIOIINE KO (UIIUEHTHI 11e1eBON HYHKITUH.

2) Bwecro aij 3anuceiBaeM KO GHUIIMEHTH! IPYU HEU3BECTHBIX U3 OCHOBHBIX OTPAaHUYCHUN 3a-
Jaui.

3) Bwmecro Xi0a3uc 3amuceiBaeM HMEHa IEPEMEHHBIX, BOIIEALINX B 0a3Hc, B TOW IOCIEeI0Ba-
TEJIBHOCTHU, B KOTOPOH OHU 00pa3yloT eJMHUYHYIO MaTPHILY.

4) Bwmecro Ciba3uc 3anucbiBaeM KO3PGUIUEHTHI 1eJIeBON (PYHKIIMH IPU COOTBETCTBYIOLIUX
0a3uCHBIX IEPEMEHHBIX.

5) Bwmecrto bi 3anucbiBaeM 3JIeMEHTBl BEKTOpPA MpaBbIX YacTell 3aauu.
6a3nc

(C6a3nc,b) — icl -b..
i=1

1

6) (10)

m 6azuc
A=>C -a;-C,j=12,..n
7) o (1D
OnrTuManbHOE 3HaUYEHHE TTIEPEMEHHBIX COOTBETCTBYET dJIEMEHTaM U3 CTOJ0Ia «by mocie-
HEell CUMILUIEKCHOM TaOJHIIbI, 3 MaKCUMAIbHOE 3HAYCHHE 1[EIeBON (DYHKIIUU COJACPKUMOMY STUCUKHU
(cbasmuc ,b).
3. IIpoBepka nepBOHAYAIBHOTO TJIaHA HA ONITUMAIbHOCTb.

Briscusiem, umeeTcst 11 XoTs Obl 0OTHO OTpHIaTesibHOe uyncio Aj. Ecnu Takux uncen HET, TO

HaliIeCHHOE OINOPHOC PCHICHUC SABJIACTCA ONITUMAJIbHBIM. Ecnu xe cpcau 9uncen AJ HMCIOTCA OTPHU-




23

HaTeNbHbIe, TO JIMOO MEPeXoJsiT K HOBOMY OMOPHOMY pPEUICHHIO, MO0 YCTaHABIMBAIOT HEpaspe-
IKMOCTh 3a/1a4y¥, Korja Bce Kod(h(HUIMEeHTHI cTON0a MaTPUIbl OTPAaHUYCHUNH A, COOTBETCTBYIO-
[IETO OTPULIATETFHOMY Aj, TOXKE OTPHUIIATEIHHBIL.

4. Onpenenenue Beayllero (Hampasisitomiero) croudna. Benymuii cronber nmoka3biBaeT, Kakas Ie-
pEMeHHasl Ha CJIEYIOIIEM 1Iare mepenier u3 cBOOOAHBIX (He0a3UCHbIX) B 0a3UCHbBIC IEPEMEHHBIE.
Hampasnsromuii cronber (HoMep BBOAUMON B 0a3uc MEPEMEHHOMN) OmpeaensieM HAauOOIbIIUM I10
a0COIOTHOW BETMYHUHE OTPUIATENILHBIM YUCIIOM Aj. [TycTh 3T0 OyneT K-blii cTonoetl.

5. Onpenenenue paspemaromiei (Hampapisioniei) cTpoku. Pa3pemiaromnias cTpoka onpeaenser Ty
MEPEMEHHYI0, KOTOpas Ha CIEAYIOLIeM IIare BhIIeT U3 0a3uca U cTaHeT cBOOOHON (Hebasuc-

HOi1). Hampasnstomias ctpoka (HoMep BBIBOAMMON M3 0a3uca MEPeMEHHOI) COOTBETCTBYET MHUHH-

b,

1

MaJbHOMY U3 BCEX COOTHOLIECHHUU Qik JUTSL TIOJIOKUTEIHbHBIX 3HaYeHUH aik.

6. [Toctpoenne HOBOro ONOPHOTO TuIaHa. [lepexo K HOBOMY IUTaHy OCYIIECTBISIETCS B Pe3yJbTaTe

nepecyera cuMIuiekc-tabnuibl metoioM JKopnana — ['aycca. CTpoMM HOBYIO CUMILIEKC — TAOJIHILY.
IIpaBuia ¢popMupoBaHUSA HOBOH CUMILJIEKC-TA0JUIIbI:

1) B neBomM cTonl1ie 3anuchiBaeTCs HOBBIN Oa3uc;

1

A

. . LA,
2) Paspermnaromuii SJIEMEHT 3aMEHSETCSl 00PaTHOM €ro BEIUYUHON K |

3) DnemeHTHl pa3pemnaronieil CTPOKH 3aMEIIal0T COOTBETCTBYIOIIMMH OTHOIICHUSIMHU TIPEK-
HUX KOA(P(OUIIMEHTOB 3TOM CTPOKH K pa3peliaolieMy dJIeMEHTY;
4) DneMeHTH! BEIYyLIEro CTOJOLA OINPENeNsioT JAEJICHHEM IMPEeKHUX KO03(PPUIHMEHTOB 3TOro
cTo01a Ha Pa3peIlaloIUi AIEMEHT U B3SATHIX C IPOTHBOMOIO0KHBIM 3HAKOM;
5) OcraBiuecs 31€MEHTbl CUMIUIEKCHON TaOIUIbl BEIUMCIISIIOT O MIPABHITY MPSAMOYTOJIbHUKA.
7. Bomonnenue stana 3. U tak nanee nmoka He OyIeT HailIeHO ONTUMAaJIbHOE pelICHHUE.
3agaHus 17151 CAaMOCTOSITEILHOTO PelIeHUsl.

B 3agauax 3.1-3.10 HailTH penieHne CUMILIEKC-METOAO0M.

3.1. f(x) =-x1+2x2 - max 3.2, f(x)=x1 +x2-x3 + + x6—max
X, tX, -2Xs+x, =4
5x, +4x, <23
< X, -2Xs =X, =5
3x, +2x, <20 S, +3x, - X, =7
3%, =X, <6 -X;+ X, +4x, —4x, =3
x,20,x,20 X, 20,x,2>0,.,x,20

3.3. f(x) =xI1 - 3x2 + x3 > max 3.4. f(x) =2x1 - 3x2 »>max
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-5x, +3x, <15

3X, =X, +2x; <7
-X,+2x, 24

-2x,+4x, <12

5x,—4x, <40
4x, +3x, +8x, <10 _2x,+x, <2
X, =20,x,>20,x, =20 X, 20,x, >0

3.5. f(x)=-2x1 +x2 -3x3 5> min  3.6. f(x)=2x1—-2x2 —x3 — x4 >min

-3x, +x;<-8 X, =X, +2X;—X, =2
-X, +X, +4x; <1 2X,+X,-X; =X, =6
2X, +X,-3x,;<6 X, +X,+X;-X, =7
x,20,x,20,x;20 x,20,x,2>20,x,20,x, >0
3.7. 2x1 —2x2 — x3 — x4 5 max 3.8. f(x) =-2x1 +x2 -3x3 - min
X, +3x, +x,<4
2x, +X, <3 2X, = 2X, +X5; 23
X, +4x;+x,<3 =3X, +2x,+x; 25
x, 20,x,2>20,x,20,x, >0 x,20,x,20,x,20

3.9. f(x) =x1 +x2 +x3 +x4 ->min 3.10. f(x)=7x1 +4x2 — 3x3 + 2x4 —>min

3x, +2x, + X, >8 2x, +3x, —4x; +5x, <45
X, +6x, +9x,; +13x, > 4 X, + X, +2x; +x, <68
x,20,x,20,x;,20,x, >0 x,20,x,20,x;,20,x,2>0

Keiic-3a0anue 4. /léoiicmeennuvie 3a0auu 1UHeiH020 RPOPAMMUPOBAHUA

Kaxxgoii 3amave TMHEHMHOrO MPOrpaMMUPOBAHUS MOXKHO OIpelelIeHHbIM 00pa3oM MocTa-
BUTh B COOTBETCTBHE APYTYIO 3aJladyy JUHEWHOIO MPOTPaMMHUPOBAHHUS, KOTOPYIO HA3bIBAIOT JIBOW-
CTBEHHOM IT0 OTHOIIIEHHIO K MCXOIHOM 3a7ade. McxomgHas m IBOMCTBEHHAs 3aJlayd TECHO CBSI3aHEI
MeXTy coO0M U 00pa3yroT eUHYIO MMapy JBOMCTBEHHBIX 3a/1a4.

IIpexae yeM CTpOUTH ABOWCTBEHHYIO 3a/ady, IPEIBAPUTEIBHO UCXOAHYIO 3a1a4y JIMHEH-
HOT'O0 MPOTPaMMHUPOBAHUSI HYKHO IMPUBECTU K BHUAY, I'JI€ BCE OTPAaHUYCHHS HEPABEHCTBA HMMEIOT
OJIVH THII, a TieJieBast QYHKITUS - HapaBJICHUE, TPOTUBOIMOI0KHOE TUITY OTPAaHMYCHU HEPABEHCTB.

IIpaBu/1a mOCTPOECHUSA ABOMICTBEHHOM 3a/1a4U.
1. IleneBas pyHKIMS B ABOWCTBEHHOW 3aJaue MEHSET CBOE HAMpPABICHHE HA MPOTHUBOIIO-

JIOKHOC.

2. Konn4ecTBO JBONCTBEHHBIX IEPEMEHHBIX PABHO KOJIMYECTBY OCHOBHBIX OIPAHMYECHHN

HCXOIHOM 3aJauH.
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3. JIBoMCTBEHHAs NepeMEeHHas, COOTBETCTBYIONIAs OTPAHUYCHUIO PABEHCTBY, SABJISETCA HE-
OTPaHUYEHHOM 110 3HAKY, @ COOTBETCTBYIOIIAS OTPAaHUYCHUIO HEPABEHCTBY — HEOTPULIATEIILHOM.

4. BexkTop mpaBbIX 4YacTell OrpaHWYECHUN MCXOMHOW 3a/1a4M SIBIISETCS BEKTOPOM K03 u-
IIMEHTOB 11€JI€BOI ()YHKIIMU B IBOMCTBEHHOMU 3a/1a4e.

5. Bekrop k03 puireHToB 1eneBor QyHKIMU UCXOIHOM 3aauu SBJSETCS] BEKTOPOM IIpa-
BBIX YacTel OrpaHUYEHUN B JBOMCTBEHHOM 3a/1ay4e.

6. Marpuna xko3(h(HUIMEHTOB OrpaHUYEHUI JBONCTBEHHOW 3a1aud — 3TO TPAHCIOHHUPO-
BaHHas MaTpuia Kod(hUIMEHTOB UCXOHOM 3a7auu, T.€. CTPOKa KO3 PUIIMEHTOB UCXOAHOMN 3a/a-
YH, SABJIAETCS CTOJIOOM KO3 PUIIMEHTOB ABOMCTBEHHOI 3a1a4u.

7. HeoTpuuareiabHbIM NIEPEMEHHBIM UCXOIHOM 3a/1a4l COOTBETCTBYIOT OIPAHUYEHHUsSI HEPA-
BEHCTBA B JIBOMCTBEHHOM 3aJade, IPUYEM THUIl HEPABEHCTBA MEHSETCA HA IPOTUBOIIOJIOKHBIM, 110
CPaBHEHHUIO C UCXOAHOM 3a7aueil. A HEOrPAaHUUYECHHOW MMEPEMEHHOM UCXOIHOM 3a/1a4l COOTBETCTBY-
€T OrpaHUYEeHHUE PABEHCTBO B IBOMCTBEHHOM 3a7aue.

CooTHo1IeHHE BOWCTBEHHOCTU SIBISIETCSI CHMMETPUUYHBIM, T.€. JBOWCTBEHHAs 3ajiadya Io
OTHOILICHHUIO K JBOMCTBEHHOHN COBIAAAET C UCXOIHOM.
Ecnu ucxongHas 3agada JIMHEWHOIO MPOTPaMMHUpPOBAHUsS 3allMCaHA B CTAHIAPTHOM BHUJIE:

(c, x)— max

Ax<b

x>0, (12)

TO COOTBETCTBYIOINAS € JBOWCTBCHHAS 3ajadya 3alMChIBACTCS CICIYIOIIUM 00pa3oM:
(b, y)—min
T
A'y=>C

y=>0. (13)

3aIIaHI/Iﬂ IJIA CAMOCTOATEC/IBHOI'O PeIlICHUS.

Jns 3anaq nuHeitHOTO NporpaMMupoBanus 4.1-4.10 mocTpouTh 1BOMCTBEHHbIE 3a4a4H.

4.1. x1 +2x2— max 4.2. 3x1 +3x2 - 4x3 — max
2x, +5x, 210
2X, +x,26
X, —X,2-5 2x, +x, —3x, =218
4x, —3x, <12 4x, -5x, <12
X, +x, <10 3x, - 2x, +x, =14
x,20,x,20 x,20,x,20,x,2=0

43, 2x1 —3x2 +x3 —3x4 + x5 — min 4.4. x1+3x2 - 5x4 — max



2x, —x, +x, = 3x, — x5 =10

X +2x, —x,+2x, +x5 28

2%, =X, +3x; —x, +2x, < 4
x20,x;20,x,=20

4.5. 27x1 +10x2 + 15x3 + 28x4 — max

3x, +2x, +x,+2x, =2
3x,+x,+3x;+4x, <5
x20,x,20,x;, 20

4.8. x1 —2x2 —4x3 +2x4 + 3x5— max

2x,+3x, —x; +4x, +x; =18
-2x, +3x; + x, > 24
-x, +4x, —x >12

4.9. -3x1 +4x2 - 6x3 — min
2x, +3x, —x; 28

=3x,+2x,-2x, =10
5x,—4x, +x;27

x,20,x,20,x; 20

2x, +4x, +x; +2x, =28
-3x,+5x, -3x,<30
4x, —2x, +8x, <32

x, 20,x,20,x;,20

4.6. -2x1 + x4 + 3x5 — max

X, —2x, + +3x, + x5 =8
X, +x;+3x,—2x,=6
x, 20,x;,20,x, 20

4.7. x1 —2x2 + 5x3 — max

2x, +2x, +4x, <18
2x, +x, —3x, <20

5x,—3x, +6x;, 219
x,20,x,>20

4.10. 4x1 +x2 — 2x3 — max
—2x,+x,—4x; 2 -12

x, +3x,-2x;, =13

2x, +5x, —6x, <11

x=20,x,20,x;, 20

Keiic-3a0anue 5. Pewienue mpancnopmmuoil 3a0a4u Memooom nomeHyuaios

PaccmoTpuM crieyronyto TpaHCIOPTHYIO 3a1a4dy

(14)
Tunbl MaTeMaTHYeCKUX MoO/eJIed TPAHCIIOPTHOH 32/1a4H

B MOACIIN ONITUMAJIBHOIO IIJTAHUPOBAHUS IEPEBO30K JOJIPKHO BBITIOJIHATCA PAaBCHCTBO!



1.

27

m n
Zdi =2.b;
i=1 j=1 (24)

PaBeHCTBO 03Ha4YaeT, YTO CyMMAapHBIH 3amac rpy3a JO0DKEH PaBHATHCS CYMMapHOH MOTPeo-
HOCTH.

MO[[eJII/I, B KOTOPBIX BBIIIOJIHACTCA GaﬂaHCOBOG PAaBCHCTBO, HA3BIBAIOT 3aKPBITBIMU, B KOTO-

2.4 %2 b,

PBIX PABEHCTBO HE BBIMIOJHACTCS — OTKPBITBIMU = =

VYpaBHeHue 6anaHca BBICTyHAeT 00s3aTEIBHBIM yCIOBUEM PELICHUS 3aKPBITON TPAHCIOPT-
HO# 3amaun. [1o3TOMy KOT/1a B MCXOJHBIX yCIOBHSX JaHa OTKpbITas 3amavya. E€ HeoOxonumo npu-
BECTHU K 3aKpBITOH (opMme.

CriocoOsI TpeoOpa3oBaHUs TPAHCIIOPTHOM 3a1a4U OTKPBITOTO THIIA K 3aKPHITOMY

iai >ibj’

1.Ecnum ! = 10 BBOAAT (PMKTUBHOTO (n+1)-ro morpedurens, y KOTOporo morpeOHOCTh

m
bn+1 = zai -
i=1 j

bj
B IPOAYKUHUHU COCTABUT =l | a 3arpaThl Ha MEpPEBO3KY MPOIYyKLIUHU

Cinay = 0, = 1,2,...,m.

iai < Zn:bj’

2.Eciu ! =t 10 BBOZAT PUKTUBHOTO (mM+1)-ro npousBoautensi, 00bEM NPOU3BOAUMOIN

n m
A = ij —Zai»
j=1

i=l a 3aTpaThl Ha TPAHCIOPTUPOBKY MPOAYKLHHU

n

MIPOIYKIIMM KOTOPOTO PaBEH

C....=0,j=12,...n.

(m+1)j
AJIFOpI/[TM METOAAa MOTCHIHAJIOB

CTpOI/IM Ta6J'II/II_[y I METOJda IMOTCHIIMAJIOB

11 0
n L IR e Tl O6BeMBI TIPOU3BOJ-
VHKT IPOU3BOJICTBA 1 2 n
cTBa
B1 B2 Bn
1 ol X1l Cl11 | X12 Cl12 Xin Cln al
2 o2 X21 C21 | X22 (22 ... X2n C2n a2
m om Xml Xm2 Cm2 Xmn Cmn am
Cm
O0BEMBI TOTpEOIICHHS bl b2 bn Z a; = z b;
i=1 j=1

Pucynoxk 3-Tabnuiia MeToma moTeHIINaIoOB
IIpaBuia 3ano/HeHHs MePBOH TA0JUIBI METOAA MOTEHUNATOB

1) HpOCTaBJBIeM HOMCpa MYHKTOB NPOU3BOJICTBA U ITYHKTOB HOTpe6HeHI/ISI.




28

2) W3 ycnoBuii 3a1auyu B COOTBETCTBYIOIIUE KJIETKH TAOIHUIBI IEPEHOCUM 3HAYEHUS ai
(i=1,2,...,m),bj (=1,2,..,n) u cij (i=1,2,...,m;j=1,2,...,n), mpu4ém Cij 3amKMCHIBAEM B IPABOM BEPX-
HEM YTy KJIETKH.

3) B cepeanny KieTOK, CTOALIMX HA MEPECEUECHUHU MyHKTOB IMPOU3BOJCTBA M IYHKTOB
noTpeOIeHuUs 3aMChIBAEM HEHYJIEBbIe 3HaYeHHsI X1j IEPBOT0 OMOPHOIO PEHIeHUs. DTH KIETKU 0y-
JIeM Ha3bIBaTh 3aHATHIMU, & OCTAJIbHBIC KIETKH CBOOOTHBIMHU.

4) PaccunteiBaeM 3HaueHus noreHmanoB oi (i=1,2,...,m) u fj (j=1,2,...,n), HCIONB3Ys
ycnoBue fj- o 1=cij 711 3aM0THEHHBIX KJIeTOK Tabmuibl. [Ipudém al Bcerma monaraem paBHbIM 0.

5) PaccunThiBaeM 3HaUCHHE 0] U pa3MeEIlaeM WX B CBOOOIHBIX KJIETKaX TaOJIHUIIbI.

2. Haxoaum niepBoe onoproe pemenne. CymecTByIOT IBa METOAA OCTPOCHHSI IEPBOTO
OIIOPHOIO peleHus (TI1aHa).

MeToabl NoMcKa NEPBOIro ONMOPHOIO PelieHus!

1). Meron ceBepo-3anaaHoro yria. PacrpenensTe rpy3bl HadMHAEeM C CEBEPO-3araHOM
KJIeTKH Tabmuibl. CHavyana yIoBIeTBOPsieM NOTPEOHOCTh |-ro moTpedurens 3a cu4éT mpoaykuuu 1-
ro npousBoauTens. Eciu e€ Oyner HeoCTaTOuHO, TOTa OCTABUIYIOCS MMOTPEOHOCTD YIOBIETBOPS-
eM 3a CUéT 2-ro MPOU3BOJUTENS U T.1I.

Korna notpe6HocTh 1-ro motpedutesns OyAeT ya0BIETBOPEHA MOTHOCTHIO, TO HAYHEM Y]I0-
BJICTBOPSTH MOTPEOHOCTH BTOPOTO MOTPeOUTENS 32 CUET TOM MPOAYKIIMU, KOTOpas ocTanach y 1-ro
npou3BoauTeNs. Eciu y HEro HUYero He OCTajIoCh, TO 33 CYET OCTABUICHCS MPOAYKLIUHU y 2-TO TIPO-
U3BOJIUTEIS U T. 1.

2). MeToy MUHUMAJIBHOTO 3JIEMEHTA:

- u3 Bcex Cij BbIOMpaeM caMOe MaJeHbKOE;

- B 3Ty KJIETKY CTaBUTCS TpeOyeMblil j-bIM MOTpeOuTeneM o0beM MPOAYKLIUHU, U TOJIBKO
TO KOJIMYECTBO, KOTOPOE MMEETCS Y 1-T'0 TIPOU3BOTUTEIIS;

- BbIOUpaetcs cienyromee HauMeHbinee Cij ¥ B KIETKY 1-Oi CTPOKH U j-TO CTOJIOLIA 3aHO-
cUTca 00beM NMePEeBO3UMOM MPOAYKLUH 110 TOMY K€ IPUHIIUILY;

- OTIEPAIIHIO MTOBTOPSIOT JIO TEX IOP, TIOKA BECh TPYy3 HE OyAET pactpeaeneH.

Ecnu umeercs Heckonbko Cij ¢ OUHAKOBBIMU 3HAYEHUSIMU, TO TOCJIEI0BATEILHO 3aMO0JHS-
€M KJIETKH, COOTBETCTBYIOIINE 3TUM 3HAUCHUSIM.

3. [TpoBepka BBIPOKICHHOCTH IU1aHa. YHCI0 HEHYJEBBIX X 1j (T.€. 3aHATHIX KJIETOK Tad-
JIUIIBI) TOJKHO ObITh paBHO (n+m-1). Ecau ux Oosblie, To AomyiieHa omubka npu pacuete. Ecnu
UX MEHBIIIE, TO HMEEM JIeJI0 C BBIPOKICHHBIM pelieHneM. B cirydae BBIPOKICHHOCTH K HEOTPHIIA-

TETBHBIM X 1j TOTIOJTHUTETHHO BBIOMPAEM HECKOJIBKO X ij = 0, YTOOBI MX KOJTMYECTBO CTAIO PaBHBIM

a B

(n+tm-1), u mpu 3TOM OBLTO YAOOHO paccUUTaTh MOTCHIMANBI | U J,
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4. Ornpenenenne 1enaeBoi GyHKIUNA MyTeM CYMMUPOBAHUS MTPOU3BeeHUN Tapu(oB HA

00BEMBI TIEPEBO3UMOTr0 TPy3a MO0 BCEM 3aHATHIM KJIETKaM TPAHCTIOPTHON TaOIHUIIBL.

5. [IpoBepka OnOpHOro riaHa Ha ONTUMAIBHOCTb.
a B. B.—oci:Cij)mﬂXij # 0,
5.1. Pacuer morenumanos ! u J u3 yCnoBUs T.€. i 3a-
X # 0
IIOJTHEHHBIX KJIETOK TaOnuibl. Tak Kak KOJIMYECTBO paBHO (n+m-1), a KOJINYECTBO NMOTEH-

1yasoB ai u j paBHO (n+m), To ol monaraem paBHO HYJIIO.
X..
. N 1
5.2. Pacuer oneHOK CBOOOMHBIX KIIETOK. J{JIg KaxkgoW CBOOOJHOW KIIETKH, TAC ,

.. :Bj—oci—C

BBIYHCIISIEM J

ij
OLi.
Ecimu Cpeau 4ucei J HET MOJOXKUTCIIbHBIX, TO IMOJYYCHO OITHUMAJIbHOC PCIICHUC. Ecmu

NUMCHOTCS ITOJIOKUTCIBHBIC IJ , TO IIEPEXOJUM K HOBOMY OIIOPHOMY PCUICHHIO.
6. [lepepacnpenenenue rpy3a. Cpeau MOJOKUTEIBHBIX YUCE 1 BBIOMpAaeM MaKCHUMaJlb-

Hoe. [Inst cBOOOMHOIM KJIETKH, KOTOpasi COOTBETCTBYET MAaKCHMaJIbHOMY MOJOKUTEIHBHOMY 1 ,
CTPOUM IHKI IepecuéTa ¥ MPOU3BOJAUM CABUT MPOAYKIIUH 10 IUKITY Iepecuéra.

[{uxn nepecuéra — 3TO JOMaHasl JIUHUS, BEPUIUHBI KOTOPOW PACIIOJIOKEHBI B 3aHATHIX KJIET-
Kax TaOJUIIBI, a 3B€HbS BJIOJb CTPOK M CTOJIONIOB, HAUMHAETCS JIOMaHasi B IMTyCTOM KJIETKE Mepecué-
Ta, COOTBETCTBYIOIIEH MaKCUMAIILHOMY TMOJIOKUTEIHLHOMY 0ij.

CnBur no UMKy nepecuéra — 3TO MPOLEecC NEPEMEILEHUs TPY30B B IIpe/ieNiax KIETOK, CBA-
3aHHBIX [TUKJIOM TIepecuéTa, KOTOPBIA OCYIIECTBISETCS 0 CICAYIONUM MTpaBUiIaM:

- K@XJIOW U3 KJIETOK, HaXOMSIIUXCS B BEPIIMHAX IIMKJIA, MPUIIHUCHIBAETCA OMpPEaeTeHHbII

3HaK "+" wnm "-", mpuuemM cBOOOHOM KJIETKe NMPHUMHChIBAETCS 3HAK "+, a BCEM OCTaJIbHBIM IT00Ye-

nmn

peano "-", "+" u T.1.;

- B CBOOO/IHYIO KJIETKY LMKJIA IEPEHOCHM HauMEeHblIllee U3 yuces Xij, CTOSIIUX B MUHYCO-
BbIX KJIEeTKaX. I 0JTHOBpEMEHHO 3TO e YHUCIIO NMpUOaBisieM K 3HaueHUsIM Xij, CTOSIIIUM B IUIFOCO-
BBIX KJIETKaX, U BBIYMTaeM U3 Xij, CTOSIINX B MUHYCOBBIX KJIETKaxX IMKJIA.

B pesynbrare 3TUX AEMCTBHI MBI [10JIy4aeM HOBBIN ONOPHBIN IUIaH, 711 KOTOPOIO CTPOUM
HOBYIO TaOJIHITY.

7. IlomydeHne HOBOTO ONMOPHOro IuiaHa. [lorydeHHOe OnopHOe peneHue MpoBepsieM Ha OIl-

TUMAJIbBHOCTB, T.C. IIOBTOPSACM BCC JEeHCTBHA C dTama 2. Onucannas npoucaypa moBTOPSACTCA HE-

CKOJIBKO pa3 (HTepaHHﬁ) IIOKa HE 6yz[eT HaliJIeHO ONTHUMAaJIbHOE peuIcHuc.
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gaI[aHI/Iﬂ JIA CaAMOCTOATEC/IBHOI'0O peIlICHUS.

Pemuts cnenyromue TpancnopTHsie 3a1aun 5.1-5.10 MeTO0M OTEHLIUAJIOB.

5.1.
[otpebutenu .
[IpousBoautenn " 5 3 O0BEM IpON3BOJCTBA
1 3 5 6 25
2 6 6 11 25
3 10 6 14 25
O0BEM moTpebieHus 25 30 20
5.2.
[Motpeburenn .
IIponsBoanTenu O0BéM mpon3BoACTBA
1 2 3 4
1 3 2 4 1 50
2 2 3 1 5 40
3 3 2 4 4 20
O0BéM TOTpeOICHHS 20 25 35 20
5.3
[Motpeburemnu .
[TpousBonutenu O0BEM IPOU3BOJICTBA
1 2 3 4
1 6 3 1 4 40
2 2 5 2 7 40
3 4 10 8 9 60
OO0béM moTpebdaeHus 30 20 50 50
54.
[Motpeburenn .
[pousBoauTen O0BEM IPOU3BOJICTBA
1 2 3 4
1 4 11 3 1 80
2 5 6 7 4 120
3 8 7 6 2 40
4 14 10 10 21 100
O0BéM moTpeOIIeHU 120 20 90 110
5.5.
IMotpeburesnu .
ITpousBoaurenu O0BEM pon3BOACTBA
1 2 3 4
1 8 11 1 4 80
2 5 2 7 3 20
3 10 4 3 5 30
O0BéM moTpeOIIeHU 54 36 25 15
5.6.
[Motpeburenn .
[pousBoauTen . 5 3 O0BEM TIPON3BOICTBA
1 7 2 4 40
2 3 8 9 25
O0béM noTpebieHus 10 35 20
5.7.
[MoTpeburenu .
[IpousBonuTenn " 5 3 O06BEM pon3BoACTBA
1 6 4 2 40
2 3 5 7 60
O0béM moTpebdsieHus 20 70 10

5.8.
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[ToTpeburenu .
[IpousBoauTenn O0BEM pon3BOJCTBA
1 2 3 4
1 4 3 2 7 46
2 1 1 6 4 34
3 3 5 9 4 40
O0béM TOoTpeOICHIS 40 35 30 45
5.9.
[Motpeburenu O0BEM IpON3BOJCTBA
IIpousBoautenu
1 2
1 7 4 70
2 5 9 45
3 3 8 15
OObéM moTpebaeHus 40 90
5.10.
[Motpeburenn .
[IpousBoautenu O0BEM IpON3BOJCTBA
1 2 3 4
1 2 4 5 1 60
2 2 3 9 4 70
3 8 4 2 5 50
O0BéM TOTpeOICHHS 40 30 20 50

Keiic-3a0anue 6. Pewienue 3a0au Ha onmumaibHoe couemanue ompaciei

3agaua 1.

[TocTponth MOJETH, MATPHUIy W HAWUTH ONTHMAJILHBIA PE3yJbTaT C MOMOINBIO (DYHKIIUU
anekTpoHHou Tabmuubl MS Excel «Ilouck perienus», pe3ynbTaThl 3alMcaTh B TETPaaud HA OMNTH-
MaJIbHOE codeTaHue (PypaKHBIX 3EPHOBBIX, OBOIICH, MHOTOJICTHUX TPaB U MOJIOYHOTO CKOTOBOJ-
ctBa. [Imomanas moceBa MHOTONIETHUX TpaB JOJDKHA ObITh He MeHee 50 % OT mIoImagu MallHu.
Kputepuii onTUMaJIbHOCTH - MAKCUMYM BaJIOBOM MPOJIYKIIMH B JICHE)KHOM BBIPAYKCHUH.

IIpuxogutcs Ha 1 11
[Moxkazatenn 3epHOBEIX, (y- .. | Ceno MHOTO- Obnem pe-
PaXHBIX KyJb- | OBoleit Moioka BEPCOB
JIeT. TpaB
Typ
1. ITammns, ra. 0,033 0,01 0,015 - 1500
2.TpynoBbie pecypchl, (Bce- 0.1 0.71 0.8 12 105000
r0), YeJI.-IH.
2.TpynoBble pecypchl, B Hafp. 0,031 0,41 0,02 12 28670
TIEPHOJI, YEJI.-JTH.
4.Kopwma, 11 K.eJ. 0,9 0,03 0,2 1,5 -
5.Croumocth IPOAYKIIHH,
- 7 - 16

pyoO.

3anaya 2.

CocTaBuUTh ONTHMaJbHOE COUYETAHHE NPOU3BOJCTBA 3E€PHOBBIX (PYypaXkHBIX KyJIbTyp (IO-
CTPOHTH MOJIENb, MATPHUILy U HAUTH ONTUMAILHBIA PE3yNIbTAT C MOMOUIBIO (DYHKIIMH AIIEKTPOHHOMH
tabmuisl MS Excel «llouck pemeHus», pe3yibTaThl 3alucaTh B TE€TPaaM), OBOIIEBOACTBO M MO-
JIOYHOTO CKOTOBOJICTBA. 3aTpaThl MPOU3BOJICTBEHHBIX PECYPCOB B pacdere Ha | II. MPOAYKIIUH U MX
o0wem mpuBeneHbl B Tabmuie. Beixon kopmoB ¢ 1 1. 3epHOBBIX — 0,9 1. K.ex., oomieit — 0,03 1.
k.en. llena peanuzanuu 1 11. oBomieit — 7 py0., Monoka — 16 py6. Mosioka HE00X0IUMO TPOU3BECTH
He MeHee 2000 1. Kpurepuii onTHMaabHOCTH — MAKCUMYM TOBAPHOW NMPOAYKIMH B JIEHEKHOM BBI-
pPaKEHHH.

[Tokazarenu 3epHOBbIE Oonmm | Moioko O0beM peBepcoB
1. ITamns, ra. 0,034 0,0092 - 780
2. TpynoBble pecypcesl, 4eil.-4 2,3 8,1 10 150000
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| 3. Kopma, 1 K.e/L. | - - | 15 ] 7250

3amaun 3.

[Toctpouth MOJETH, MATPUIy W HAWUTH ONTHMAIBHBIA PE3yJbTaT C MOMOINBIO (DYHKIUU
anexkTpoHHou Tabnuubl MS Excel «Ilouck perienus», pe3ynbTaThl 3aMcaTh B TETPaaud HA OMNTH-
MaJIbHOE COYETaHHE 3€PHOBBIX KYJIbTYp, KyKypy3bl Ha cuiioc, KPC. ITnomanp namsu B X03s1HCTBE
2520 ra. 3epHOBbBIEC BBIPAIIUBAIOTCS HA TOBApHbIC W KOPMOBBIC HeaH. [loa KyKypy3od Ha CHIIOC
HEeXxHO 3acesaTh He MeHee 40 % ot momaau namsu. Kpurepuil onTMMaabHOCTH - MAaKCUMYM IIpU-
OBLIN.

[Ipuxoaurcs Ha
O06Bem pe-
[TokaszaTenu 1 ra 3epHOBBIX | ra kykypy3el Ha | 1 yci. rod.
BEPCOB
KYJbTYP CUJIOC Ha KPC

1. TpynoBele pecypchl, 4eil.- 25 3 29 90500
q
2. Kopma, 11 K.ex. 28 60 58 -
3.0pranunyeckue  ymoope-
— 4 5 7 5000
4.I1pu6OsLs, pyo. 150 - 980 -

3agaua 4.

Haiitn onTuManabHOE COYCTAaHHUE TpEX 0Tpacnel71: 3CPHa, caxapHop"I CBCKJIbI Ha KOpM H CBHU-

HOBOJICTBO, 00OECIIEUMBAIOIINE XO3AMCTBY MaKkCUMaibHYyI0 npuObuib. Ha xopm ucnonedyercs 60%
BaJIOBOro cOopa 3epHa U Bech cOOp caxapHOi cBekibl. B 1 11 3epHa conepxkures 1,2 1. k.en., B 1 1
cBekiibl — 0,12 1. k.en. (HOCTPOUTH MOJIEb, MAaTPUILy U HAWTH ONTUMAJIbHBIM pe3yibTaT ¢ MOMO-
b0 GyHKIMHU 31eKTpoHHOM Tabnuuel MS Excel «Ilouck pemenus», pe3yabTaThl 3aIUCATh B TET-

paan).

3arpatel Ha 1 1. Ob6beMm
IIpon3BOACTBEHHBIE PECYPCHI
pecypcos
3epHa | CaekJbl [IpuBeca cBuHe

1.ITamus, ra. 0,045 0,055 - 5000
2.3aTpaThl TpyJa, 4ell. — JH. 0,1 0,1 2 100000
3.Kopwma, 11 K.e1. - - 5 -
4 ITpubbuts oT peanmzanuu 1., pyo. 5 3,1 60 -

OHpeI[eJ'II/ITB COUYCTaHUC 0Tpacnel71, O6CCHC‘{I/IBaIOH_[I/IC MaKCUMYM HpI/I6BIJ'II/I.

3.2.2. Metogu4eckue MaTepuabl

OOyuaromuecs BBINOJIHSIOT Keiic-3a1anus. 3a MpaBUIbHOE BBINOJIHEHNUE KaX/I0T0 Keilc-3a1aHus —
5 GanioB. YCIOBUS U TIOPSIOK MPOBEICHUS TEKYIIETO KOHTPOJIsA 3HAaHUM npesacTaBieHsl [1B/[-07
«O mpoBeNeHNH TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U MPOMEXYTOUYHOH aTTecTaluy 00ydarouuX-
csi».

3.3. KoMIIeKT BOIIPOCOB K 3a4eTy ¢ OLeHKOMH
3.3.1. Bonpocsr:

1. 3agaum Kypca, €ro MECTO B CUCTEME DKOHOMUYECKUX TUCIUIUINH.

2. llenu m MeTOABI PKOHOMUKO-MATEMATUYECKOT0 aHAIU3A.

3. Hcropus pa3BUTHS SKOHOMHUKO-MaTEMaTUYECKOTO MOJEIUPOBAHMS KaK HAyKH.

4. (Cxema >KOHOMHUKO-MaTeMaTHYeCKOT0 aHaJN3a Pe3yJIbTaTOB ONTUMAIBHOIO PEIIEHUs 3a/1a4y
JIIT.
OCHOBBI TEOPUH MOJEIIMPOBAHUS: TIOHATHUS MOJIENIN U MOJIETTMPOBAHUS, BUJIbI MOJIETIEH.
[TprunHBI HECOBMECTHOCTH CUCTEMBI OrpaHnueHuil 3agaun JIII u mocnenoBarenbHOCTD EH-
CTBHH IS €€ YCTPaHEHUSI.
7. Knaccugukanus 5)KOHOMUKO-MaTeMaTUYECKUX MOJIeNei.

Sl
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HpCI/IMYI_HeCTBa HCCICAOBaHUs 3KOHOMHYCCKHX CHCTEM C HCIIOJIB30BAHHEM OJ5KOHOMMKO-
MAaTCMaTUYCCKOro MOACINPOBAHUS.
JTanbl SJKOHOMHKO-MaTeMaTHYECKOTI0 MOACIIUPOBAHUA.

. OCHOBHEIC TCOpPHUU CUCTEM U CUCTCMHOTI'O aHAIM3a: MOHATUC CUCTCMBI U €€ OCHOBHLIC ITPH-

3HAKU.
BanancoBble Mozeny ¥ HX MaTeMaTHUYECKasl 3alHCh, METO]I ITOMCKA PEIICHUS B OaIaHCOBBIX
MOJEIIAX.

BzaumopeiictBue cucremsl ¢ BHELIHEH cpeoil. BXOQHbIE, BBIXOJIHbIC BEJIMYMHBI U Mapa-
METPBbI CUCTEMBI.

MHorokpurepraibHas 3aj1a4a, €€ TeOMETPUUYECKast HHTEPIPETALIMSL, METOAbI PEMIEHUS MHO-
TOKPUTEPUAIIBHBIX 3a4a4.

Knaccudukanus 5KOHOMAYECKUX CUCTEM.

DKOHOMMKO-MaTeMaTH4YECKasi MOJEINIb ONTUMAJIBHOTO PALIMOHA KOPMJIEHUS dKUBOTHBIX.
[ToHsATHE CUCTEMBI YIIPABICHUS B SKOHOMUKE.

DKOHOMMKO-MaTeMaTH4YECKasi MOJEIIb IPOU3BOJICTBEHHON ITPOrpaMMBbl MPEAITPUATHS.
DKOHOMUKO-MaTeMaTu4eckas MOJIellb rooBoro obopora craga KPC.

OcHoBBI 3 (HEKTUBHOTO YNPABICHUSI SKOHOMHUUECKUMU CUCTEMaMH.

HNupopmaninonHoe o0ecrieueHne CUCTEM yIPaBIEHUS B 9KOHOMUKE.
DKOHOMHMKO-MaTeMaTU4YeCKass MOJIeNIb TPOU3BOJACTBEHHO-OTPACIEBON CTPYKTYpPBI CEIbCKO-
XO3SIMCTBEHHOTO MPEAPUATHS.

HudopmaninoHHasi TEXHOJIOTHUS YIIPaBICHHUS] SKOHOMUYECKON CUCTEMOIA.

WM HBECTUITMOHHBIN TTPOEKT, €T0 JKU3HEHHBIHN UK, KIIaCCH(UKAIISI TPOEKTOB.

Kputepuu onenku 3¢ppexTHBHOCTH HHBECTUIIMOHHBIX TPOEKTOB.

OcHOBHbIE MOHATHUS TEOpUU JUHEHHOro nporpammupoBanus (JIII): mepemeHHble, orpaHu-
YyeHus, 1eneBas (QyHKIUsA, 001acTh OmpeAeNeHus, TOMYyCTUMOE, OMIOPHOE U ONTHUMAILHOE
peLICHHUS.

BpemMeHHast CTOUMOCTb J€HET U YUET €€ B OLIEHKE MHBECTULIMOHHBIX IPOEKTOB.
Maremaruueckas GopmynupoBka 3agaun JII1 1 ee OCHOBHBIC BHIBI.

Martpuynasi, pa3BepHyTas u cokpaniennas popma 3amucu 3anaun JII1.

MeToibl COCTaBJICHHS AEHEKHOIO MOTOKA MHBECTULIMOHHOTO ITPOEKTA.

Crnioco0sI mpeoOpazoBanust MPou3BOIbHOI 3a1aun JII1 k kKaHOHUYECKOMY BUY

Ncrounnku puHAHCHPOBAHUSI HHBECTUIIMOHHOTO MPOEKTA.

I'eomerpuueckas unrepnperanus pemenus 3anaun JIII. Bo3moxkHble BapuaHThI pelieHus
3agaum JIIT.

OaHONPOaYKTOBAsK AMHAMUYECKAs MOJEIb MaKPO3KOHOMHUKHU.

Mertonb! pemienus 3anay JII1.

OHONPOAYKTOBAs ONTUMU3ALMOHHAS TUHAMHYECKAs: MOJIENIb MAKPOIKOHOMUKH.
Henunelinas onTuMu3auMmoOHHAs MOJAENb Pa3BUTUS MHOTOOTPACIIEBO IKOHOMHUKH.
JIBoiictBeHHas 3anada JIII u mpaBumna ee noCTpoeHUs.

IlepBas 1 BTOpas TeopeMa JBONCTBEHHOCTH.

Mopenp pa3MeleHus perMoOHajJIbHOIO 3aKa3a Mo MPEANPUSITHSM.

Mopenu crpoca.

3.3.2. Metogu4eckue MaTepuabl

OOyuaronmMes BBIAAIOTCS BOIIPOCH [UI 3a4€Ta ¢ OLIEHKOH, IO KOTOPBIM OHH CAMOCTOSITEIb-
HO TOTOBATCS. 3a4eT C OLIEHKOI NMPOBOAUTCS B (JOpME YCTHOIO cOOECEeJ0BaHuS.

[Topsinok npoBeaeHus 3aueta ¢ onieHKo coorBercTByeT [lonoxenuro 11B/I-07 «O nmposene-
HUU TEKYILETo KOHTPOJIS yCTIEBAEMOCTH U MTPOMEXYTOUYHOM aTTeCTallui 00YyYaroIINXCs».



