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1. AHHOTAILIUA
K padoyeii nporpaMme THCHHUIIMHBI
b1.0.16 MeToapl onITHMHA3AINH
TpyaoeMkocTs 63.¢e.
1.1. Iles1b 0OCBOEHMS U KPATKOE CO/AePKAHME TN CHUIITTHHBI

Ileqb ocBOeHHMAA: O3HAKOMJIEHHE C 0a30BBIMM MaTEMaTHUYECKUMHU MOJEISIMU M OCBOCHHE
YUCJICHHBIX METOJOB PEIICHHs KIACCUYECKHX OKCTPEMAJBHBIX 337a4, a TaKXke 3HAKOMCTBO C
COBPEMEHHBIMU HAIPaBICHUAMU pPa3BUTUSA METOAOB ONTHUMHM3alMHU. B 1nenoM marepuan Kypca
OpUEHTHPOBAH HAa YyMEHHE MpPaBWIbHO KJIacCU(UUIMPOBATh KOHKPETHYIO MPHUKIAJHYIO 3adady,
BbIOMpaTh Hauboyiee MOAXOAALIMM METOA pelleHUs M PeajJu30BbIBaTh €ro B BUJE alfOpUTMa U

IIPOTrpaMMBI.

Kpatkoe coaepxanme aucuunimHbl: JluHeiiHoe mnporpammupoBanue. I['paduueckoe perieHue
neymepHbix 3JII1. Beimykible MHOrorpansHble MHOXeCTBAaOTOpHBIE PEIIEHUS CUCTEMBl JIMHEMHBIX
anreOpanyeckux ypaBHeHuil. CumiuiekcHblii Meton pemtenust 3JIII. Meton uckycctBeHHoro 6asuca
DOneMEeHTbl TEOPUM JBOMCTBEHHOCTH B JIMHEMHOM NpOrpaMMHUpOBaHUU. TpaHCIOpTHas 3ajgada
besycnoBnas ontumuszanus. [lokoopauHaTHBIN METOS,.

1.2. TlepeyeHp NMJIAHMPYEMBIX Pe3yJbTATOB O0y4eHUs MO JMCHUILINHE, COOTHECEHHBIX C
IVIAHMPYEMBbIMH Pe3yJ1bTATAMM 0CBOEHHUsI 00pa30BaTe/IbHON MPOrPaMMbI

HaumenoBanue kareropuu [Inanupyemslie OrneHOYHBIE
o HanmeHnoBanue
(TpymIBl) KOMOETEHIHHA Pe3yIbTaThl OCBOCHHUS HHMKTOPA [Tmanupyemsie cpencTaa
MpOrpaMMBbI pe3yNbTaThl 00y4YeHHs
(cozlepmaﬂne U KOJbI HOCTH)KeHHH., 10 JUCHUIIIINHE
o KOMIICTCHIIU U
KOMITETEHITHI)
odmenpogeccuonaabnas | OITK-1 Cnoco6en | OINK-1.1 3naer ocHOBBI | 3HaeT OCHOBBI | BrimonHeHue
KOMIIETeH M S IIPUMEHSTh JIUCKPETHOM METOJ0B 3a/1aHui Ha
€CTEeCTBEHHOHAYUYHbIE | MaTeMaTHKH, ONITUMU3AIIHY. MPAaKTHICCKUX
U OONIEMH)XCHEPHBIC | MAaTEeMAaTHYECKOTO YwMmeer pemiaTth | 3aHITHIX
3HAHHUS, METOJIBI | aHaIn3a, JIMHENHON | cTaHAApTHBIE TecTupoBaHue
MaTeMaTU4eCKOro anreOpsl ¥ TEOMETpHH, | podeccHoHAIbEHBIC PI'P
aHam3a U | TEOpUH BEPOSITHOCTEH M | 3a1adn ¢ | Dx3ameH
MOJICITUPOBAHMUS, MaTeMaTHIEeCKOU MIPUMEHEHHEM
TEOPETHYECKOTO U | CTaTUCTUKH, METOJOB | €CTECTBEHHOHAYYHBIX
SKCIIEPUMEHTAIILHOTO | ONTHUMH3AIINH, 3HaHWH,  MPaBHIBHO
HCCIIeIOBAHUS B | YACJICHHBIX  METOJIOB, | KIacCH(HUITUpYyET
npodeccHOHaNbHON MaTeMaTH4eCKOTro U | KOHKPETHYIO
JIeATeNbHOCTH MMUTAaMOHHOTO MPUKIAAHYIO 33739y,
MOJIEITUPOBAHUS , | BeIOHpET Haunbonee
BEIYUCITUTEIEHON NOAXOAAIIUN  METOJ
TEXHUKH U | pelIeHus u
TEOPETHYECKOTO U | pealm30BBIBACT €ro B
AKCIEPUMEHTAIEHOTO BHJIE aTOPUTMA
HCCIICTOBAHUS B | Bnanmeer umcneHHbIMH
npodeccHoHaNbHON METOJaMH  pEIleHHs
JIESITETBHOCTH KJIACCHYECKHX
OIIK-1.2 YMmeeT | sKcTpeMasnbHBIX 3a7a4
pemars  CTaHIapTHBIE
npodeccroHanbHbIE
3a/la4l ¢ MPUMEHEHHEM
€CTECTBEHHOHAYUHBIX U
0OIIeNHXEHEPHBIX
3HaHMH, 00 OCHOBax
BBIYUCITUTEIHHON
TEXHHUKH, METOZOB
MaTeMaTHIeCKOTO
aHajn3a, JIMHEMHOU
anreOpsl U TEOMETPHH,
JIACKPETHOU
MaTeMaTHK{,  TEOPHUH
BEPOSITHOCTEH )51




MaTeMaTHYECKOMU
CTaTUCTHKHA, METOJOB
ONTHUMH3AIINH, Hu
YUCIIEHHOTO,
MaTeMaTHYECKOTO i
HUMUTALIUOHHOI'O
MOJICITAPOBAHUS
OIIK-1.3 Bnaneer
HaBBIKAMU
TEOPETHYECKOTO "
AKCIEPUMEHTAIEHOTO
HCCIIEAOBAHMS
00BEKTOB
poeCCHOHATBHON
JIeSITEILHOCTH

1.3. MecTO TMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI MPOrPaMMbl

WHaekchl 1 HANMEHOBAHUS YYCOHBIX TUCIHIUIHH (MOIYJICH),

Cemec
MIPAKTHK
HaumenoBanue Tp
Hupexc Ha KOTOPBIC OITUPAETCS JUTSE KOTOPBIX COJepKaHne
JACLIMILIAHBI H3yYeH N N
- coJiepKaHne TaHHOH JAHHOM TUCIIUILIAHEI (MOIYJIS)
JICHHATUTAHBI (MOZYJIS) BBICTYTIA€T OMOPOH
Bb1.0.13 Maremaruka
b1.0.24 Yucnenubie
METO/IbI
A b3.01(1) BrimonHeHue u
Meroibl ONTUMU3ALUU b1.B.J1B.04.01 3aILUATA BBIITYCKHON
b1.0.16 8,9 MaremMaTtuueckoe KBAHQUKAIIHOHHOF PaBOTH!
MojenupoBanue MathCad H P
b1.B.JIB.04.02
MaremaTuueckoe

MonenupoBanue MathLab

1.4. SI3bIk npenogaBaHusA: pPyCCKUN




2. O0beM IMCOMIVIMHBIB 3249€THBIX €JHHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMHYECKHX YaCOB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Brimucka u3 yueonoro minana (rp. 3-b-1T1-24(5)):

Ko u HazBaHue NUCIMIUIMHBI IO YYEOHOMY TUTaHY b51.0.16 MeToabl ONTHMH3ALNH

Kypc n3yuenus 4,5

CemecTtp(bl) U3yUueHUs 8,9

dopmMa NpoMeKyTOUHON aTTeCTalMH (3aUeT/3K3aMeH) 9K3aMeH/ 9K3aMeH

KoHTponbHas paboTa, ceMecTp BBITIOJIHCHHSI 9

Tpynoemkocts (B 3ET) 63ET

Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B T.4.: 108/108

Br.u. c
MpUMEHEHUEM
JOT umu 20!, B
yacax

O06wem ayauTopHOH
paboThl,
B Hacax

Nel. KonrakTHasi pabora o0y4arommuxcst ¢
npenogasaresiem (KP), B yacax:

O06nem pabots (B yacax) (1.1.+1.2.+1.3.): 16/18 -

1.1. 3aHATHS JIEKITMOHHOTO THMA (JICKIIHH) 6/6 -

1.2. 3aHSITHS CEMUHAPCKOTO TUTIA, BCETO, B T.4.: - -

- CeMHUHApBI (IPAKTHYCCKUE 3aHSATHS, KOJUIOKBHYMbIN 6/3
T.11.)

- 1abopaTopHbIe padOThI - -

- IPAKTUKYMBI - -

1.3. KCP (KOHTpOJIb CaMOCTOSTENbHOM padoThI, /4 i
KOHCYJIbTAITHH)

Ne2. CamocTtosiTennbHas pabdora odyqyaromuxcest (CPC)

(B yacax) 83/81

Ne3. KosimyecTBO 4acoB Ha 3K3aMeH (IIpU HAJTUYUU

9/9
HK3aMeHa B YUeOHOM IJIaHe)

1yKa3LIBa€TCH, €CJIM B aHHOTallu1 O6paBOBaT€HBHOﬁ IporpaMMel IO NO3ULHHU ((CBGHGHI/IH O IPUMCHCHHUHU JUCTAHIIUOHHBIX
TEXHOJIOTUI 1 QJICKTPOHHOT'O O6y‘-I€HI/I$I)) YKa3aH OTBCT «Aa».
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3. Copep:xaHue AUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha HUX
KOJIMYeCTBA aKa/leMHYeCKHUX YacOB U BUJ0B YU4eOHbIX 3aHATHI

3.1. Pacnpene/ieHue 4acoB 1o pa3jaejaM U BUJAaM y4eOHbIX 3aHATHI

KonTaktHasg pabota, B yacax
= | § | = = =
o E o o o
N | = = =
= s = = =
@) Y @) @) @)
Q) E Q) Q) Q)
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S | —s| E| &2 S 3 S 5,
8| sl el &l | = e | 3
= é_‘ ~ = o = > = oo}
- ) = | © g ) é ) o
= > as ?g o o % = o N
= = = = = o =~ .':4 = o
A I HE
sl 8logl8l5 18|58 |
8 cemectp
Jluneitnoe 20(T3)
IpPOrpaMMHUPOBAHUE. 46 2 ] 2 ] ] ] ] - |2 20(13)
TpancnopTHas 3agaua. 20(T3)
CHUMILIEKCHBIN METOJ 53 4 - 4 - - - - - 12 23(13)
(CM) pemenus 3JII1.
Bcero yacos 99 6 6 4 83
9 cemectp
Meto UCKYyCCTBEHHOTO 10(KP)
6aszuca 26 2| - 2 N ) ) - |2 10(T3)
DneMEHTBI TEOPUU
JIBOMCTBEHHOCTH B 10(KP)
JUHEHHOM 2 2 ) 2 ) ) ) ) ) ! 10(T3)
IpPOrpaMMHUPOBAHUU
besycnoBHas 27 ) i 4 i i ) ) ) 1 20(13)
ONTHMHU3ALIUS
Beimykitoe 71 ) ) ) ) ) ) ) 21(13)
POrpaMMHUPOBAHUE
Bcero yacos 99 6 - 8 - - - - - 1 4 81

[Ipumeuanue: KP —BBINONIHEHHEKOHTPOIBHOW paboThl, T3- BeIMONEeHHeTecTOro 3axanusi, A3 —
BBINOJIHEHHE JOMAIIIHET0 3a/1aHuUs

3.2. CopepxaHue TeM NPOrpaMMbl TUCHHUILINHBI

Beenenne. lcropus pa3BUTHS, pOjib U MECTO TEOPUHM D3KCTPEMAIbHBIX 33Ja4 B CHUCTEME
(GyHIAMEHTAIBHBIX M TPUKIAJHBIX MATEeMAaTUYECKUX TUCIHMIUIMH. DKOHOMHKO-MaTeMaTHYECKUe
MOJENU: 3ajaya OOBEMHOI0 IUIAHMPOBAHUS MHOTONPOJIYKTOBOIO IPOU3BOJCTBA, KIIACCHUYECKAs
MaTpU4YHasi TPAHCHOPTHAs 3a/aya, 3a1ada o auere (0 cMecsx), 3afada o paHile (0 3arpys3ke cynHa),
3a/laya 0 Ha3HAYEHHUSAX, 3a/1a4a OJJHOMEPHOTO PacKpos MaTEpPHUaJIOB.



JInneiiHoe mnporpammupoBaHMe. 3ajnaya JuHeilHoro mnporpammupoBanus (3JIII). Popmsl
3anucu:o0mas, cummerpuuHas, kaHonndeckas 3JIII. Ycenosus paspemumoctu 3JII1. I'paduueckoe
pemienne aBymepHbIx 3JIII. [locTpoeHune nOMycTUMOro MHOXKECTBA, JIMHUNA YpPOBHS, MHOXECTBa
ONTUMAJIbHBIX perieHui. I'paduyeckast MHTEpIIpeTaus cilydaeB CyLIIECTBOBAHHS M HECYILIECTBOBAHUS
peLeHui.

Tpancnoprhas 3agaya (T3). 3amknyTas TpancnoptHas monens. CeoiictBa T3. PaspemmmocTs
T3. Meton "ceBepo-3amagHoro yria" Juisi HaXOXKIAEHHMsSI HAYaJIbHOTO ONOPHOIO IUIaHA NEPEBO3OK.
JlBolicTBeHHas 3ana4a k T3. HaxoxaeHne NoTeHIHanoB COOTBETCTBYIOUIMX JaHHOMY 0a3zucy. Meron
NOTEHLKAN0B. MeTol MUHUMAJIbHOM LEHBI JUIsl HAXOKEHHS HauaJabHOrO ONOPHOTO IJIaHA EPEBO30K.
Pemenne HezamkHyThIX T3. BBeneHne (PUKTUBHBIX MyHKTOB OTIIpaBiieHUs (Ha3HaueHus1). OUKTUBHBIE
IIEPEMEHHBIE.

Cumnekcnblii Meton (CM) pemenusi 3JIII. CumnnexcHas tabnuua. IIpaBuna mepecuera
CUMIUIEKCHON TaOJauIbl MpH nepexoae k HoBoMmy Oasucy. IIpusnak Hepazpemmnmoctu 3JII1. [Ipusnak
ontuManbHocTu. AnroputM CM.Pemenne cummerpuunoin 3JIII. Pemenne cummerpuunon 3JIII ¢
MOMOIIbI0 METOJIA JIONOJHUTENbHBIX NepeMEeHHbIX. CBONCTBA MOJYUYEHHOTO PEIICHUS. TPAKTUUYECKOE
3aHATHE.

Mertoa uckyccrBennoro 6asuca (MHB). VckyccTBeHHble nepeMeHHble. BcrnomorartenbHas
3JIII. CBa3p ucxonnoit u BeriomoratensHoit 3JII1. Ilpusnak Hepaspemmumoctn 3JIIT ucnons3yemslii B
MUB. [Iyx¢aznsiii u ogaoda3Hbii Bapuantel MUB.

DJIeMeHTbl TEOPHHM [BOWCTBEHHOCTM B JIMHCHHOM mnporpammupoBanuu. Ilapa
B3auMoconpskeHHbIX cummeTpuuHblx 3JII1.  JBolicTBeHHass 3ajmada A kaHoHumdeckou 3JIII.
CaoticTBa B3auMmoconpsikeHHbIX cuMMeTpuuHbIX 3JII1. Teopema nBOMCTBEHHOCTH.

BbesyciaoBHas ontumusanusi. Breimykiele ¢yHkunuu. OnpeneneHusi BBIIYKIOH, CTpOro
BBINYKJIOH, BOTHYTOW M cTporo BOorHyToil ¢yHkuui. Ilpumepsl. Omnepanuu B Kilacce BBIMTYKIIBIX
GyHKIUMI: nUHEWHas KOMOMHAIMS BBIMYKJIBIX (QYHKUMHA, (QYHKIHMS MakCUMyMa, CyHEepIO3ULus
BRIMYKJIbIX (GyHKIMHA. Kputepuu Beinykiioctu auddepeHuupyembix GyHKIMNA. Y CI0BUS IKCTpEMyMa.

[Moxoopaunatuenii Meton (IIM). MeTtoasl mocnenoBaTeNbHBIX TpuOmmKeHud. OO0mas cxema
[IM. TI'paduueckass wuntepmpetarus [IM. [uxnuueckuit mokoopauHAaTHBIA cnyckK. CrydyalHbIN
NOKOOPAMHATHBIH citycK. [I0KOOpAMHATHBIN CITyCK C BBIOOPOM "OBICTpON" epeMeHOH.

I'pamuentnerii meton (I'M). AHTHrpagueHT - HampaBieHHE HaUCKopeimero cmycka. OOmias
cxema rpal’'M. Ilonnomaroseiii I'M (Meron Hauckopeifmero cmycka). I'padudeckast uHTEprpeTanus
nosiHoaroBoro I'M. HekoTtopbie momudukanuu ['M.

Beinyksioe mporpamMMupoBaHMe. 3ajada BBIIYyKJIOro mnporpammupoBanus (3BII). dopwmsl
sanrcu. YcnoBus paspemmumoct 3BII. I'padunueckoe pemenue. Teopemsr Kyna-Takkepa. OyHkius
Jlarpanxa 3BII. CennoBas touka ¢pynkiuu Jlarpanxa. ¥Ycnosue Cnelitepa. Teopema Kyna-Takkepa B
dbopme o cemoBoit Touke Pynkiuu Jlarpamka 3BII. Teopema Kyna-Takkepa B auddepeHnnanbHoi
¢dopme. Meton ycnoBHoro rpaguenta. Merox mrpadHbix ¢yHkuuid (MIL®). Omnpenenenue u
cBoricTBa pynkiuit mrpada. [Ipumepsr pynknuit mrpada. [ltpaduoit MHOKUTETL. Anroputm MITI®.

3.3. ®opMbI U MeTObI NPOBEICHNUS 3AHATHH, IPUMeHsieMble y4eOHbIe TeXHOJIOTHH
B nponecce npenogaBaHus JUCHUILIMHBI UCTIONb3YOTCS TPAJULIMOHHBIE TEXHOJIOTUU HapsLy C

AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMHU.

YVuebnuvie mexHojlocuu, UCnojib3zyemable 6 06pa306am€ﬂbHOM npoyecce

Pa3nen mucinIninHeel Cemectp Ucnonb3yemblie KomnuectBo
AKTUBHBIX/MHTEPAKTHBHBIC 4acoB
00pa3oBaTeNIbHbIC TEXHOJIOTHU
TpancnopTHas 3aga4ya 6 case-study 2/2
CummiiekcHblii metoa (CM) 6 npobiemHoe obyuenue 2/2
pemenus 3JIII
DJIeMeHThI TeOpuH 7 case-study -/2




NBOMCTBEHHOCTH B JJHUHEIHHOM
NPOrpaMMHUPOBAHNH

Hroro:

10y.

[Ipu npobremnom obyuenuunon pykoBOJACTBOM NpenoAaBareist GopMyIHUpyeTcs MpoOIeMHbIN
BOIPOC, CO3JAIOTCSI MPOOJIEMHBbIE CUTYyallMu,B pe3yJbTaTe 4Yero akTUBU3UPYETCS CaMOCTOSITEeNIbHAs
NESITEIbHOCTh CTYACHTOB,IIPOUCXOANUT OBJIAJICHUE MPOPECCHOHATHHBIMU KOMIIETCHIIUSMH.

4. IlepevyeHb yueOHO-MEeTOAMYECKOT0 0O0ecneYeHUs JJIs1 CAMOCTOSATEIbHOM

PadoTHLI00yYAIOIIMXCS 110 JUCHHILIHHE

Conep:xanueCPC
HaumenoBanue Tpyno-
@DOpMBI U METOIBI
Ne pasnena (Tembl) Bux CPC €MKOCTh
KOHTPOJIS
NUCHUIIINHBI (B yacax)
8 cemecTp
Brenenue. JIuneitnoe 20(T3)
l. IToaroroBka kK TECTUPOBAHUIO Beinonnenue recra
POrpaMMHUPOBAHUE 20(13)
TpancnopTHas 3a1aya. BrinosnneHue qomamHero 20(T3) CBoeBpemMeHHas
2. CHUMIIEKCHBIIA METOL 3aJaHus 23(/113) caada
(CM) pemenus 3JII1 [ToaroroBka K TECTUPOBAHUIO Beinonnenue recra
20 sK3aMEHAIIMOHHBIX
3. DK3aMeH [ToaroroBka Kk s3K3aMeHy 9
OmIIeTOB
Bcero uacos (8
4. ( 83+9
ceMecTp)
9 cemectp
N CBoeBpeMeHHas
Meron BrInonHenne KOHTPOIbHOM
10(KP) clada
5. HCKYCCTBEHHOTO paboTsI
10(T3) Brimonnenue tecta
Oazuca [ToaroroBka K TECTUPOBAHUIO
DIJIEMEHTHI TEOPUH . CBoeBpeMeHHas
. BrinonHenne KOHTPOIBHOM
JIBOVICTBEHHOCTH B 10(KP) crava
6. . paboTsI
JUHEHHOM 10(T3) Brimonnenue tecra
IToaroroBka K TECTUPOBAHUIO
IporpaMMHUpPOBaHUU
7 besycnoBnas BrinmonHenue nomarinero 20(13) CBoeBpeMeHHas
' ONTHMU3ALHNS 3aJaHUs clada
2 Brimykioe Brinmonuenue nomaiiHero 21(13) CBoeBpeMeHHas
) MIPOrpaMMHUPOBAHUE 3a/IaHUs ciaya
20 sK3aMEHAIIMOHHBIX
9. DK3aMeH [ToaroroBka Kk s3K3aMeHy 9
OmIIeTOB
Bcero vacos (9
( 81+9
ceMecTp)

KonTpoannast pabora

KP BhINONHSETCS B COOTBETCTBUU C BAPHAHTOM. BapHaHT CTyIEHT BHIOMPAET COTTIACHO HOMEPY
B ayIUTOpHOM XypHajue. TpeboBanus k KP: cooTBeTcTBHE TeMe, OJHOE PACKPBITHE TEOPETHIECKOTO
BONIPOCa, TMPaBWIBHOCTh pEHICHUS 3a7ad, COOTBETCTBHE pabOThl MpaBwiaM OGOpPMIICHHS,
NpeIbABISEMBIX K pabdoTaM TaKOro BHJa, COOTBETCTBUE JUTEPATYpHBIM HOpMaM (TIPaBUIILHOCTD). 3a
HECOOTIOICHHUE TTPABIII KOJIMUYECTBO OAJIOB CHIKAETCS.

2CamocrosiTenbHasl paboTa CTYJAEHTA MOXKET OBITh BHEAyJIWTOPHOH (BBIIOIHSACTCS CTYACHTOM CAMOCTOSTENBHO 0€3 ydacThs
HperoiaBaTels — HapUMep, OATOTOBKA KOHCIIEKTOB, BBINOJIHEHHE MUCbMEHHBIX Pa0OT M JIp.) M ay JUTOPHOU (BBINOJIHAETCS CTYJCHTOM
B ayJIMTOPHHU CAMOCTOSITEIIBHO MO PYKOBOACTBOM IIPETIOAABATENs — HAPUMED, JJabopaTopHas WM IIpaKkTHuecKas paboTa).
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OO0pa3zen KOHTPOJIBbHOM PadOTHI

1. PemnTh 3a1a4y MeTOAOM HCKYCCTBEHHOT0 6a3uca

1. F=2x1 — 3x2 + 6x3 + x4 — max
2xy + x;—2x3+x, = 24,

X1 + 2x,+4x; < 22,

X — X2 + 2x5; = 10,

Xy, e, Xg = 0.

2.Peminth 327124y ABOMCTBEHHBIM CHUMILJIEKC METOI0M

1. F=x1 +x2 + 2x3— max

X+ x+x3 =8,

X1 — Xy =2 4,

X, + 2x, = 6,

X1, X2,%3 = 0.
Kpurtepuu ouenku
I1o uToram BeInoJTHEeHUs1 pad0OThI- MAKCUMAJIbHBIN 0a1-20.
KaX<J10€ MTPaBUIILHO BBIIOJHEHHOE 3a/1aHue -100amioB

TecTOBBIII KOHTPOJIb

[ToBepsier TeopeTMYeCKME M NPAKTHUYECKUE 3HAHUS  CTYJIEHTOB IO
paszeiny,npoBouTCs B GopMe 3EKTPOHHOTO TECTUPOBAHMUS.
Temaruueckasi CTpyKTypa:

1. OcHOBHbIE NOHATHS JIMHEUHOTO MPOTPaMMUPOBAHUS
2. JluHelHOE MpOrpaMMHUpPOBaHHE
3. TpancnopTHas 3a1aya
4. Cummnekcubit Mmeton (CM) pemenns 3J1I1
5. Meron uckyccTBeHHOro O6a3uca
6. DJIeMEHThI TEOpUH JABOWCTBEHHOCTH B JMHEHHOM MPOrpaMMHUPOBAHUU
7.
OO6pa3siibl TECTOBBIX 3aJJaHUM:
1. IIpu pemenun 3JIII mosyyena cummiekc-rad/auuna,
B X lx |x |b
Xs -3 3 3 3
X3 2 -1 -3 8
Xe 2 5 2 6
X, 1 2 1 2
f 1-3 |4 -5 |15
Ecnu BBecTH B 6a3uc mepeMeHHyIo X4, TO U3 06a3uca OyeT BhIBeIeHa IEpeMeHHas
a) X,
b) X;.
c) Xj.

U3YYEHHOMY



d)

b)

Xs.

MartemaTuueckas moaeab 3JII1 nmeer Bu:

F(x1, x2) = 6x1+ 4x2— max

0,1x1+ 0,4x2 < 1,8,
0,2x1+ 0,1x2< 1,2,
0,5x1+ 0,3x2 <24,
x1>0,x2>0.

DToM 3aaue PKBUBAJICHTHA 3a/1a4a:

F(x1, x2) = 6x1 + 4x2— max

x1+ 4x2 < 18,

2x1+ 1x2 <12,

S5x1+ 3x2 <24,

x1>0,x2>0.

F(x1, x2) = 6x1+ 4x2— min

x1+ 4x2 < 18,

2x1+ 1x2 <12,

Sx1+ 3x2 <24,

x1>0,x2>0.

F(x1, x2) = 60x1+ 40x2— max

x1+ 4x2 < 18,

2x1+ 1x2 <12,

S5x1+ 3x2 <24,

x1>0,x2>0.

Obaactb nonyctumbix pemenuii 3JII1 umeer Bua:

X2

Toraa MakcuMalnibHOE 3HaUeHUEe QYHKIUH F(x1, x2)= x1 + 3x2 paBHO...

18
6

15
27

Oobaactpb nonycrumbix pemenuii 3JIII npeacrabiiena Ha pUCyHKe:

X2




a)
b)
©)
d)

a)
b)
©)
d)

d)

MaxkcumanbHoe 3HaYeHue GyHkuun F(xi, x2)= 2x1 + 2x2 paBHO...
12
14
16
20

5. MakcumajibHOe 3HaveHue ueaeBoii pynkuun F(x1, X2)= 5x1 + 2X; npu orpaHnyYeHusix: xi + x2 <
6,x1<4,x1>0,x2>0, paBHo ...

24

18

26

12

6. I[pennpusitue peanusyer wu3aejusi ABYX BuAoB. Ha u3roroBienwe wu3aeausi Buaa A
pacxoayercsi 2 KI CbIpbsi, Ha H3roToBJeHne u3aeausi B — 1 kr cbipbs. Beero mmeercs 50 kr
coipbsi. Heo0xoamMo cocTaBUTH IIAaH NPOU3BOJACTBA, 00eCHeYMBAIONIUI  TOJyYeHHe
MaKCHMAJIbHOI NPUOBLIN, €CJIM CTOUMOCTh PeaTu3aluu OJHOI0 U3JeJusi BUIa A cocraBisier 4
a.e., Bujaa B - 2 y.e., npu 3TOM u3aenuii Buga A tpedyercs u3roroButh He 6osiee 30, a Buaa B — ne
0oJtee 20.

HesieBoii pyHKIUel JaHHON 3a1a4U ABJsIeTCHA PYHKIMSA ...

F(x1,x2)=4x1+2x2 —>max

F(x1,x2)=30x1+30x2 >max

F(x1,x2)=2x1+x2 —max

F(x1,x2)=60 -2x1 -x2 —>min

7. Ha 6a3e A;umeercst 100 exunun ToBapa, Ha 6a3e A: - 170 exmnun ToBapa. C 6a3, Bech TOBap
HY’KHO mepeBe3TH B Tpu MarasuHa B koaudectBe 100, 30 u 140 eqmHuUIl COOTBETCTBEHHO.
N3BecTHa maTpuna tapugos. Heo0xoaumMo cClJIaHMPOBATH NEPEBO3KH TaK, YTOObI HX CTOMMOCTD
0bLIa MUHUMAJILHOM.

Jannast 3agava sBiseTCS ...

TPaHCIIOPTHOM 3a/1auei

3a7jaueil IMHAMUYECKOTr0 POrPaMMHUPOBaHUS

3a1aueli KOMMUBOSIKEPA

3a7Jadyell 0 Ha3HAUEHUSIX

8. B myHkrax A1 u A; umeercs cooTBeTcTBeHHO 60 U 160 enmunn ToBapa. Becb TOBap Hy:KHO
nepeBe3TH B TPHU NYHKTA B KoJmnuyecTBe 80, 70 u 70 enuun coorBercTtBeHHo. MaTtpuna tapugos
4 68

587
60 0 O

X = ;
(20 70 70}

X:(4o 20 0)

HMeEEeT BUA: C= ( j. Ol'lOpHBIM IJIAHOM JAHHOM 3aJa4M SIBJIsSIETCS IJIAH:

40 50 70
(20 20 20
X _(60 50 50)
(30 20 10
X ‘(50 50 60)
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a)
b)
©)
d)

9. Ha 0a3ax A; u A; umeercs coorBeTcTBeHHO 120 u 160 exunun toBapa. Bech TOBap Hy:KHO
nepese3TH TpeMm norpeduresiMm B koandecrse 80, 70 u 70 enmuun coorBercTBeHHO. M3BecTHA

c 168

marpuna rapudos: C = .

puua rapud 517

HeseBass pyHKuMss MMeeT BUA:
F=x11t6x12+8x13+5x21+x22+7x23—min
F=x{ + X0 + X0 + x5, + x5, + xJ, —min
F=80x:+70x2+70x3-120-160— min
F=120x,+160x2—80x3—70x4-705 —min

10. HaiiTu 3Ha4YeHHs a 1 b Ipy KOTOPBIX TPAHCHOPTHAS 32/1a4a SIBJISICTCS 3aKPbITOH

30 100+b

20 3 9

30+a 4 1

100 6 8

a=60, b=80
a=60, b=85
a=60, b=70
a=60, b=75
IIIxana oueHUBaAHUS:
IIpoueHT BBINOJIHEHHBIX TECTOBBIX 321aHUI KosmnuecTtBo HaOpaHHBIX 02JU10B
91% - 100% Otmnuno02( 6anoB
81% - 90% Otnuyno18-196ammoB
71% - 80% Xopomiol7-186am108
61% - 70% Y noBnerBoputenbHo12-16 6amnos
51% - 60% Y noenerBoputenbHo10-11 6amios
<50% HeynosnerBopurensHo( 6as1ios

Jdomamuss padora
MpU3BaHA CHUCTEMATU3UPOBATh 3HAHMS, MO3BOJSET MOBTOPUTH M 3aKpenuTh matepuain. CTyaeHT
BBITIOJHSCT BapUAHT WHIUBUAYaTbHOU JAOMAIIHEW paboThl, HOMEP KOTOPOTO COBIAJAET C HOMEPOM
ero (GaMuWIMM B ayJUTOPHOM >KypHane. JlomamiHwe 3amaHusi BBITIOJHSIOTCS B COOTBETCTBHH C
rpaduKoM U3ydeHHsI TUCIUTUIMHBI U CIAIOTCS HA MPOBEPKY MPEIo1aBaTeio.
Kpurepun ouenkn gromamneii padorni:

JIP BBINOTHEHA MOTHOCTHIO, 3a/1a4H BBIIIOJIHEHBI IPAaBUIIBHO, aKKypaTHO -10 OaioB.

JIP  BBITIOJTHEHAa TOJHOCTBIO, XOJI PELIICHUS 3aJaHhil BEPEH, HMEIOTCS HETOYHOCTH B
BBIUHCIICHHSI U TIOCTPOCHUAX — §8-9 Oasios.

JIP BbIIIONHEHAa HE MOJHOCTHIO, XOJ PEUICHUS 3aJaHUN BEPEH, MMEIOTCS HETOYHOCTH B
BBIUMCIICHUS] © TIOCTPOCHUAX — 5-7 Oaios.

JIP BBINOJHEHA HE MOJHOCTBIO, XOJ PELICHHS 3aJaHUil HE BEPEH, UMEIOTCS HETOYHOCTH B
BBIUMCJICHHSI U TIOCTPOCHUAX — 3-4 Oasa.

JIP BBINOJHEHA HE MOJHOCTBIO, XOJ PELICHHS 3aJaHUil HE BEPEH, UMEIOTCS HETOYHOCTH B
BBIUMCJICHHS] U TIOCTPOCHUSX, CIJaHA HE B MIPEAYCMOTPEHHBIE CPOKU — 1-2 Oara.

-JIP He BeimonHeHa — () GaIoB.

5. Meroanuyeckue yka3aHus 1Jis1 00y4alOMUXCs M0 OCBOEHUIO U CHUTITTHHBI
MCTOI[I/I‘-IGCKI/IC YKa3aHuAa 4Jid moMouiu 06y‘~IaIOHII/IMC$I B yCIICIHOM OCBOCHHM AVWCHUILIMHBI B
COOTBETCTBUHU C 3aIlNIAHUPOBAHHBIMH BUJIaMU YUYEOHON M CaMOCTOATEIbHOU PabOThl 00yUaOIUXCS:
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Camoxuna B.M. Meronnveckne yka3aHUs K BBITIOJHEHUIO CaMOCTOSTEIBHON paboTHI IO
mucuuminHe  «Metogsl  ornumuzanum» Ha Temy: «TpaHcmopTHas 3amada»  UIsl  CTYJEHTOB
Harnpasienus: noarotosku: 01.03.02 «IIpuknannas matematuka u uaopmartuka», Hepronrpu 2018,
S53c.

MeTtoauueckue yKa3aHUs pa3MenieHbl B cao Moodle:
http://moodle.nfygu.ru/course/view.php?id=14584

PeliTHHIOBBIN perjiaMeHT 10 JUCHMILINHE:

Buj BeinosinsieMoii yueOHoi
padoThI
(koHTpoaMpyloIIHe bannbt KomnuectBo
MaTepHaJIbl)
KonnyectBo 6aios 6amuioB [Ipumeuanne
Bpewms Ha .
(min) (max)
No Ucneitanusg / MMOATOTOBKY /
B ¢dopmsr CPC BBIIIOJIHEHHUE,
Jac
8 cemecTp
Bemonnenue CBoeBpeMeHHAas
1. JIOMAIIHUAX 43 5*%76=35 5*%106=50 p
N craya
3aJaHuNA
2. TectupoBanue 40 10 20 Brmonnenne
TecTa
CobecenoBanue
3. DK3aMeH 9 30
o ouneram
Beero sa 83+9 45 100
CEMECTP
9cemectp
Bemommenne CBoeBpeMeHHas
3, JIOMATITHUX 21 2,5%106= 25 3*%106=30 p
o crayva
3aJaHUNA
Brimonaenue
4. KOHTPOJIbHOU 20 10 20 3ammra
paboThl
5. TectupoBanue 40 10 20 Brmonnenne
TecTa
CobeceoBanue
3. DK3aMeH 9 30
1o omeram
Beero sa 8149 45 100
CEMECTP

6. @oH/1 O1IEHOYHBIX CPEICTB /sl MPOBeIeHUsI MPOMEKYTOUHOM aTTeCTAMU 00y4AIOIIMXCA 10
JTUCIHUILTHHE
6.1. [Tokazarenu, KpUTEPHUH U IIKAJIa OLICHUBAHUS

WNnpukaropsl INoxa3zarens VYposuu | Kpurtepun

Konpr OLICHMBAEMBIX
M JIOCTHIKEHUS OLIEHUBAHUS OCBOGHHU | OLICHWBAHHUS OneHka

KOMITETEHIMH N

KOMIETEHIUH (mo n.1.2.PTI /1) s (teckpunTOpHI)
OIIK-1 Croco6en | OIIK-1.1 3Haer | 3HaeT ocHOBHI | Breicokuit | dan TIOJIHBIH, OTJINYHO
MPUMEHS T OCHOBEI METOJIOB pa3BEepHYTHIH
€CTECTBEHHOHAyYHbIE ¥ | AMCKPETHOM ONTHMU3AIIHH. OTBET Ha
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00IIenH)XKeHEPHBIS
3HaHUS,
MaTeMaTH4ecKoro
aHaiM3a
MO/ICJIAPOBAHHS,
TEOPETHYECKOTO
IKCIEPUMEHTAILHOTO
UCCIIeIOBAHUS
npoeCCHOHATBHOMN
JIeSITEIIbHOCTH

MCTObI

MaTeMaTHKH,
MaTeMaTHYECKOTO
aHajn3a, JUHEHHOM
anreOpsl u
reOMETPHH,

TEOpUH
BEPOSITHOCTEH u
MaTeMaTUYECKOM
CTATHCTHKHU,
METOJIOB
OIITUMM3ALINH,
YUCJICHHBIX
METO/IOB,
MaTeMaTH4YECKOTO U
HMUTALIUOHHOI'O
MOJICIIUPOBAaHUS
BBIYHCIIMTEIILHOM
TEXHHUKH TS
TEOPETHUYECKOTO |
AKCIIEPUMEHTATBHOT
0 HCCIIEIOBaHUS B
po¢eCCHOHATBFHON
JIeSITeIbBHOCTH
OIIK-1.2 VYmeer
pemarp
CTaHJApTHBIC
npodeccHoHaNbHbIE
3a1a49u c
le/lMeHeHl/IeM
€CTECTBCHHOHAYYH
BIX u
0OIIeHHXEHEPHBIX
3HaHUi, 00 OCHOBaX
BBIYHCITUTSILHOM
TEXHHKH, METOJ0B
MaTeMaTHYECKOTO
aHajn3a, JUHEHHOMU
anreOpsl u
reOMETPHH,
JIUCKPETHOU
MaTeMaTHKH,
TEOpUH
BEPOSITHOCTEH u
MaTeMaTHICCKOM
CTATHCTHKHU,
METOJIOB
ONTHUMH3ALHH, u
YUCJICHHOTO,
MaTeMaTH4YECKOTO U
HMUTALIUOHHOI'O
MOJICITUPOBAHUS
OIIK-1.3 Bunaneer
HaBBIKAMH
TEOPETHYECKOTO |
AKCIEPUMEHTATHHOT
0 HCCIIeIOBAHUS
00BEKTOB
poheCCHOHATBHON
JIeSITCIBHOCTH

Ywmeer pearb
CTaHIAPTHBIC
po¢eCCHOHAIBHBIC
3a1a4n c
MMPUMEHCHUEM
€CTECTBCHHOHAYYH
BIX 3HAHUH,
MPaBUIILHO
Kiaccuduupyer
KOHKPETHYIO
MPUKITAIHYTO
3a1a4dy,  BbIOMpeT
HauOomee
HOIXOSIINHA METOT
peleHus 51
peaTu30BBIBACT €0
B BUAC aJIrOpUTMa
Bnaneer
YUCJIEHHBIMH
METOJaMHU PEIICHUS
KJIACCHYECKHX
IKCTPEMAIIbHBIX
3a1a4

IMOCTaBJICHHBIN
BOMPOC, TIOKa3aHa
COBOKYITHOCTb
OCO3HAaHHBIX
3HAHUHN o
HOUCLIYILINHE,
JIOKa3aTeJIbHO
PAacKpBITHI
OCHOBHBIC
TOJIOKEHUS
BOIIPOCOB; B
OTBETE
MIPOCIIEKUBACTCS
yeTKast
CTPYKTYypa,
JIOTHYEeCcKas
MOCJIEIOBATEILHO
CTh, OTpaXkarouias
CYILIHOCTb
PacKpbIBaEMBIX
TIOHATHH, TEOpuUH.
3HaHne o
TIpeIMETy
JIEMOHCTPHUPYETCS
Ha ¢done
MMOHUMAaHHs €ro B
CHCTEME JaHHOM

HaYKU u
MEXIUCIUTLITMHAD
HBIX CBsI3€H.
Moryt OBITH
JIOTTYTIICHBI
HEIOYETHI B
OTIpeIeIeHU I
MMOHATHH,
HCTIpaBJICHHBIC
CTYICHTOM
CaMOCTOSITEIHHO
B mporiecce
OTBETA.
bazosniit | lan TTOJTHBIN, XOpOUIOo
pa3BepHYTHII
OTBET Ha
MTOCTABJICHHBIH
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BOIIPOC, MOKa3aHO
YMEHHE BBIIEIUTD
CYIIIECTBEHHBIE U
HECyI[ECTBEHHBIE
NPU3HAKH,
NPUYUHHO-
CJIC/ICTBEHHBIE
CBA3U. OtBer
YETKO
CTPYKTYPHPOBaH,
jJoruyeH. MoryT
OBITH JIOITYIIIEHBI
2-3  HeTouHOCTH
WIIH
HE3HAYHUTEIIbHbIC
OIIHOKH,
UCIIPaBJICHHbIE
CTY/ICHTOM c
MIOMOIIBIO
IpenoiaBaTes.

Munu-
MaJIbHBIN

Jau
HEIOCTAaTOYHO
TTOJTHBIN H
HEIOCTAaTOYHO
pa3BEepHYTHII
otBer. Jlormka m
MOCJIEI0BATEILHO
CTh  M3JIOKEHHUS
HMEIOT
HapyIIECHUS.
HomnyuieHst
OLINOKHU B
PacKpBITHH
TOHATHH,
YHOTpeOIeHIH
TEPMHUHOB.
CryneHt HE
crocoben
CaMOCTOSITEIILHO
BBIJACJIINTH
CYIIIECTBEHHBIC U
HECYIICCTBCHHEIC
MPHU3HAKH U
TMPUYHHHO-
CJIEICTBEHHBIE
cBsa3n. B oTBere
OTCYTCTBYIOT
BBIBOJIBI. YMEHHUE
PacKpBITh
3HAYECHHUE
0000IEHHEIX
3HAHUHN HE
[TOKAa3aHo.

YAOBJIETBO-
PHUTEIBEHO

He
OCBOCHBI

Ortser
MPE/ICTABIISET
coboit
pa3po3HEHHBIC
3HAHHMS C
CYIIECTBEHHBIMHU
omurbKamu 1o
BOIIPOCY.
IIpucyrtcrBytor
(hparMeHTapHOCTh

HCYIOBJICTBO
-pPUTCIIBHO
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, HEIOTHYHOCTh
W3II0KEHUS.
CryneHT He
OCO3HAECT CBA3b
00Cy)K1aeMoro
BOIIPOCA 110
ourery c
JIPYTUMU
o0BeKTaMu
JIACITUTUTHHEIL.
OTCYTCTBYIOT
BBIBOJIBI,
KOHKpETHU3aIus U
JTIOKa3aTeIbHOCTh
H3JI0XKCHUS.
JlomoMHUTENBHBIE
1 YTOUYHAIOIHUEC
BOIIPOCKI
TpernoiaBaTens
HE MPUBOIST K
KOPPEKINH
OTBETA CTyICHTA.
in)7¢

OTBeT Ha BOIIPOC
MOJIHOCTBIO
OTCYTCTBYET

N

OTKa3 OT OTBETa

BBICOKHH

IIpakTuueckoe
3aJjaHue
BBITIOJTHEHO
BEpHO,
OTCYTCTBYIOT
OLIMOKH
Pas3IUIHBIX
THUIIOB. Moryt
OBITH JIOITYIIEHBI
HEJI0YETHI B
OIpe/IeTICHUH
TTOHSATHH,
UCIIPaBJICHHBIE
CTY/ICHTOM
CaMOCTOSATENLHO

B npouecce
OTBETA.

OTJIMYHO

06a30BBbIi

IIpaktuyeckoe
3aJaHue
BBITIOJTHEHO B
MIOJTHOM O0BeMe.
Honyuiena
HE3HAYUTEIbHAS
ommuoKa.

XOPOLIO

MUHHUMAI
bHBIN

Jony1ieHst
HECKOJIBKO
HE3HAYUTEIHHBIX
omuodoK
Pa3THYHBIX
THUIIOB.

YIOBJIETBO-
PUTEIBHO

He
OCBOEHBI

Honymienst
3HAYHUTENbHEIE
OIIIMOKH.
JlommoTHATENBHEIS
1 YTOUYHSIIOIINE

HEY/I0BJICTBO
-pHUTENBHO
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N —

> 0w

SN

o © =

BOIIPOCHI
MpenoaaBaTelis
HE TIPUBOJIAT K
KOPPEeKIHNU
OTBETA CTYJICHTA.
HAIIH
Brmonnenue
MPaKTUYECKOTO
3a1aHus
IMOJIHOCTBIO
HEBEPHO,
OTCYTCTBYET

6.2. TunoBble KOHTPOJIbHBIE 3aJaHUs (BOTIPOCHI) /7Sl IPOMEKYTOYHOM aTTECTalluU

DK3aMeH 10 IUCIHIUIMHE TpoBOAHWTCA B (opme cobecemoBaHHs MO HK3aMEHAIIMOHHBIM
OouneraM. DK3aMEHAllMOHHBIM OHJIET BKIIIOYAETOAWHTEOPETEYECKUH BOIPOC M JABAa MPAKTUYECKHUX
3a/1aHMSL.
Bomnpocs! Kk 3k3aMeHy:

IlepeyeHb TeOpeTHYECKUX BONPOCOB:
MeTtox ucKycCTBEHHOTO Oa3uca
JIBoiicTBeHHas 3amauda st kaHoHuueckod 3JIII. CpoiicTBa B3aMMOCOIPSKEHHBIX CHUMMETPUYHBIX
3JII1. Teopema 1BOWCTBEHHOCTH.
Omnpenenenus BBITYKION, CTPOTO BBITYKIJION, BOTHYTOH U ¢TpOro BoruyToi ¢yHkuui. [Ipumepsr.
YcnoBus skcTpeMyMa.
MeTtobl nocnenoBarenbHbIx Npubnmkenuil. Oomas cxema [IM. I'paduyeckas unrepnperanus [TM.
I'paguentnsrit meron (I'M). AHTUTpaIMEHT - HANIpaBlIEHUE HAMCKOPEHIIIETO CITyCKa.
O6mmas cxema ['M. [Tonnomarossiii I'M (MeToa Hauckopeiiiero cinycka). I'papuueckas
MHTEpIpeTanys nosHomarosoro I'M.
3amaua BeIyKII0r0 nporpammupoBanus (3BII). ®opwmel 3anucu. Y cnosus paspemmumoctu 3BI1.
I'paduueckoe peuieHue.
Oyuknus Jlarpamxka 3BI1. CemoBas Touka pyaknuu Jlarpanxa.

10. MeTon yCIOBHOIO rpaiMeHTA.
11. Meron mrpadubix pynknuit (MIID). Onpenenenune u cBoiictBa pyHkuuit mrpada. [Ipumepst

dbynkuii mrpada.

IIpakTHyeckue 3a1anus
1. Pemmts 3JII1 cuMIiIekec MeTOA0M

f=2X, +X, - 2X, - min

[ X, +X,-X,28

; X -X,+2X,22;

|-2X, -8X, +3X,>1;

| X, 20(=123)
2. F =4x1 + x2 — max
2x1—x, <12,

x; + 3x, =13,
2x, + 5x, <11,
CocTaBuTh U pelINTh ABOMCTBEHHYIO 32124y X 2 0.
Kpurepun ouenkm:
| Komnerenuun | XapakTepucTHKA 0TBeTa HA TeopeTHYecKHii Bonpoc / | KoumuectBo
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BBINMOJTHCHUSA MPAKTHYECCKOI0 3aITaHUS

Ha0paHHBIX
0aJ1J10B

OIIK-1

JlaH MonHBIN, pa3BEepPHYTHIM OTBET HA MTOCTABJICHHBIN BOIIPOC,
MoKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHHUH 110 JUCHUITIIINHEC,
JTIOKAa3aTeNbHO PACKPHITHl OCHOBHBIE MOJIOKEHHUS BOIPOCOB; B
OTBETE MPOCIEKUBACTCA YETKASI CTPYKTYpa, JTOTUYecKast
MOCJIEe0BATEIHHOCTD, OTPAXKAIOIIAs CYIIHOCTh PACKPBIBAEMBIX
MOHSITHIA. 3HaHUE IO TIPEIMETY IEMOHCTPUPYETCS Ha (hoHE
MOHMMAHHUS €r0 B CUCTEME JaHHOW HAyKU M MEKIUCIUILTMHAPHBIX
cBsseil. [IpuBeieHbI 10Ka3aTeIbCTBA TEOPEM U BBIBOJBI (JOPMYIIL.

10 ©.

JlaH MoNHBIN, pa3BEePHYTHIM OTBET HA MTOCTABJICHHBIN BOIIPOC,
MMOoKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUH 110 JUCHUITIINHEC,
JTI0KAa3aTeNbHO PACKPHITHl OCHOBHBIE MOJIO’KEHHUS BOIPOCOB; B
OTBETE MPOCIEHKUBACTCA YETKASI CTPYKTYpa, JTOTUYecKast
MOCJIe0BATEIHHOCTD, OTPAXKAIOIIAs CYIIIHOCTh PACKPBIBAEMBIX
MOHSITHIA, TEOPUIl. 3HAHHE 10 MPEAMETY AEMOHCTpUpPYETCs Ha oHE
MOHMMAHHUS €r0 B CUCTEME JJaHHOW HAyKU M MEKIUCIUILTMHAPHBIX
CBSI3CH. MOFYT 6I>ITB JOMYHIICHBI HCAOYCTLI B JOKA3aTCIILCTBEC
dbopMyI1 U TEOpEM, UCIIPABIIEHHBIE CTYIEHTOM CAMOCTOSATEIHHO B
IIPOLIECCE OTBETA.

96.

JlaH MonHBIN, pa3BEePHYTHIM OTBET HA MTOCTABJICHHBIN BOIIPOC,
MOKa3aHO YMCHHUC BBIACINUTL CYIICCTBCHHBIC U HCCYIICCTBCHHBIC
MPU3HAKHU, TPUIHMHHO-CIIEJICTBEHHBbIE CBS3U. OTBET UETKO
CTPYKTYpHPOBaH, JOTHYCH. MOXET OBITh AOMyIEHA OJHA
HETOYHOCTHU WJIM HE3HAYUTeNbHas OIIMOKa MpU JOKa3aTeIbCTBE
(bopMyII U TEOPEM HUCIIPABJICHHBIE CTYJACHTOM C ITOMOIIBIO
npenoaaBaTels.

8 0.

JlaH 1OJIHBIN, pa3BEPHYTHINA OTBET HA MIOCTABIICHHBIN BOIIPOC,
IIOKa3aHO YMEHUE BBIJCIINTD CYIECTBEHHBIC U HECYLICCTBCHHbIE
IIPU3HAKU, IPUINMHHO-CIICCTBEHHBIE CBA3U. OTBET UETKO
CTPYKTYPHPOBaH, JIOTU4€H. MOKeT OBITh IONMYILEHb! JIBE
HETOYHOCTHU WJIM HE3HAYUTEIIbHBIC OMINOKH MPH T0KAa3aTeIbCTBE
(bopMyI1 1 TEOPEM HCIIPABIIEHHBIE CTYAEHTOM C IOMOIIIBIO
IIPENOAaBaTeIIs.

7 0.

Jlan He monHbIM 0TBET. JIornka u mocae10BaTeIbHOCTD U3I0KCHUS
UMEIOT HapyleHus. JleMoHcTpupyeT 0a30BbIe 3HAHHS 10
npeaMeTy. IMeroTCst HETOUHOCTH TIPH JTI0Ka3aTeIbCTBE (HOpMYII,
TEOpeEM

6 0.

[lan He nosHbINM oTBET. JIoruka u nocaen0BaTENbHOCTD U3JI0KECHHUS
UMEIOT HapylleHus. JleMoHcTpupyeT 6a30Bble 3HAHUS 10
npeamery Ilpu nokazaTenscTBe TeOpeM U (HOPMYIT JOIMYIIEHBI
3HAYUTEJIbHbIE OIIMOKH.

50.

[lan He nosHBIN oTBET. JIoruka u nocaen0BaTENbHOCTD U3II0KECHUS
UMEIOT HapyIlieHus. JlonyieHsl OMUOKY B PACKPBITHH MTOHATHH,
ynotpebieHun TepMuHOB. [Ipu nokasatenbcTBe TeopeM U (popmyil
JIOTIYIIEHbl 3HAYUTEIbHBIE OIINOKH.

40.

Jlomny1ieHs! OIMOKY B paCKPBITUN OHATUH, YIIOTpeOIeHUN
TepMUHOB. He nipuBeeHBI 10Ka3aTEIbCTBA TEOPEM U BBIBOBI

dbopmyi.

36.

CTyJeHT HE OCO3HAET CBsI3b 00CYIKIAEMOT0 BOIIPOCA M0 OMIIETY C
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Apyrumu 00BEeKTaMu JUCHUIIINHBI. OTCYTCTBYIOT BBIBOJBI,
KOHKpCTU3alus U JO0Ka3aTCIbHOCTb U3JIOKCHUA.

OTtBeT npeacTaBisieT co00H pa3po3HEHHBIC 3HAHUS C
CYIIIECTBEHHBIMHU OLIMOKaMU 110 Borpocy. [IpucyrcTyror
(bparMeHTapHOCTh, HEJIOTUYHOCTH U3JI0KEHHUS.

16

uiu

OTBeT Ha BOIPOC MOJHOCTHIO OTCYTCTBYET

OTtKa3 oT OTBETA

0 6.

[IpakTUueckoe 3a1aHKe BBIMOJIHEHO BEPHO,
OTCYTCTBYIOT OHIMOKH Pa3INYHbIX THIIOB.

10 ©.

[IpakTUueckoe 3a1aHKe BHIMIOJIHEHO BEPHO,

OTCYTCTBYIOT OIIMOKH Pa3IMYHbIX TUMOB. MOTYT OBITH AOMYIIEHBI
HEJIOYETHI B ONPEICIICHUU OHITUH, UCTIPABICHHBIE CTYIEHTOM
CaMOCTOSITENIBHO B MPOIIECCE OTBETA.

9 6.

XOoJ peleHns BEpEH, MOJIy4eH HEBEPHBIA OTBET M3-3a OJTHON
BBIUUCIIUTENILHON OLIMOKH, HO IIPU 3TOM UMEETCs BEpHas
IIOCJIEI0BATEIbHOCTh BCEX IIAr0B PEIICHUS

8 O.

XoJ peleHns BEpEH, MOJIy4eH HEBEPHBIA OTBET M3-3a IBYX
BBIUUCIIUTENBHBIX OIINOOK, HO TIPY 3TOM UMEETCs BEpHas 76
NOCJIEAOBATEIBHOCTD BCEX IIATOB PELICHUS.

XoJ pelleHus: BEpeH, MoJIyuyeH HEBEPHBI OTBET U3-3a ABYX
HE3HAYUTENbHBIX OLIMOOK Pa3INYHbIX THUIIOB, HO IIPH 3TOM 6 0.
MMEeEeTCsl BEpHasi MOCJIe0BAaTEIbHOCTh BCEX IIAr0B PEIICHUs.

OIIK-1

Xon pemienus He BepeH.JonymieHa oaHa
3HAYUTENbHbIasIONINOKA. [JOOTHUTETbHBIE U YTOUHSIOIINE 560
BOHpOCBI npenonaBaTeJm HpI/IBOI[ﬂT K KOppCKHI/II/I OTBCTAa CTyI[eHTa

Xox pelieHus He BepeH. [loMmyIIeHbl 1BE 3HAYUTEIIbHbIC
omnOKu. J[ONOTHUTENbHBIE U YTOYHSIOIINE BOIIPOCHI 40
[IPENOIaBaTelsl MPUBOAAT K KOPPEKIUU OTBETA CTYICHTA

Xop perieHus He BepeH.JonyIeHbl TpU 3HaYUTEIbHbIC
omnOKH. JIONOTHUTENBHBIE U YTOYHSIOIINE BOIIPOCHI 36
npenojaBaTesiss NPUBOIST K KOPPEKIIMU OTBETA CTYIEHTA

He BepHas nociie1oBaTeIbHOCTD BCEX 1IArOB
pereHus/[onoTHUTENBHBIE U YTOYHSIOIIHAE BOIIPOCHI 20
IpenoaaBaTeliss NPUBOAAT K KOPPEKLIMU OTBETA CTYJEHTA

He BepHas 1ocie10BaTeIbHOCT BCEX 1IAroB
penieHuA/[OMOTHUTENBHBIE U Yy TOYHSIOIIHAE BOIIPOCHI 16
[IPENOAaBaTellsl He MPUBOAAT K KOPPEKLMU OTBETA CTYICHTA

BrinoHeHNE MPakTHYECKOTO 3a/IaHUsI OTCYTCTBYET 0 6.

6.3. MeTonuueckue MaTepuallbl, ONpeaeIsIoIIne IPOLEeaYy bl OLICHUBAHUS

XapakTepuCcTHKH
npoueaypsl

Bun nporneaypsl

OK3aMeH

Lesns npouenypel

BBISIBUTH CTeNeHb copmupoBanHocTuKoMneTeHIMuOITK-1

JIokanbHbBIE aKTEI
peTiIaMeHTUPYIOIIE

BY3a,

[TonoxxeHne O MPOBEACHWM TEKYNIETO KOHTPOJIS YCIEBAEMOCTH H
POMEKYTOUHOM arTtecranuu  oOyuatonmxcsi CBOY, Bepcus 3.0,
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MPOBEACHUE TIPOLIECTYPHI

yTBepxkAeHO pektopoM CBOY 19.02.2019 1.
[Tonoxenue o 6amibHO-peiiTHHTrOBOM cucreme B CBOY Bepcus
4.0,ytBepxxaeno 21.02.2018 r.

CyOBexkThl, Ha  KOTOPBIX | CTYACHTHI 4,5, KypcabakaiaBpuara

HarnpasJIeHa poleaypa

[epuon npoBeieHus | JICTHsIs ¥ 3UMHSS 9K3aMEHAIMOHHAS CECCHUsI- DK3aMEeH
IPOLEAYPHI

TpeboBanus K TOMEIICHHUSIM H
MaTepUATLHO-TEXHUUECKUM
CpelCcTBaM

TpeboBanwust K OaHKy | -

OLIEHOYHBIX CPEJICTB

Omnuncanue npoBefeHUs | JK3aMeH TpUHUMaeTcs B ycTHOM  ¢opme 1o  Ouneram.

MPOLETY PBI OK3aMeHAIMOHHBII ouner 110 JHUCIUILINHE BKJIIOYACT
OJIMHTEOPETUYECKUI BOMPOC U JBa MPAKTHUECKUX 3aJaHus. Bpems Ha
MIOATOTOBKY — 1 aCTPOHOMHYECKHI Yac.

Txanbr oneHnuBanus | [llkana oneHuBaHus pe3yabTaToB puBeaeHa B 11.6.2. PII/I.

pe3yJIbTaTOB

Pe3ynbraTsl npoueaypsl

B pesynbrate cmaum Bcex 3ananuit ans CPC ctyneHty HeoOXxoaumo
HaOpath 45 6a10B, 4YTOOBI OBITh TONYIIEHHBIM K SK3aMEHY
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS

AUCHUTLTUHBE
OIEKTPOHHBI
ABTOp, Ha3BaHHUE, MECTO U3/IaHUS, Hb CB®Y, © 3N
M3AaTeIbCTBO, TO U3TaHUS Hanmane KadeapanpHas rotika
Ne y4eOHOI TuTeparypbl, BU U rpuda, BUI O6ubnmoreka u focrymak | Kon-so
XapaKTEPUCTHKA WHBIX rpuda KOJI-BO peeybey CTyACH
MH(OPMALIMOHHBIX PECYPCOB AK3EMIUISIPOB (;I:ngg Og%H ToB
CBOY)
OcHoBHasl TUTEepaTypa
1 ITauteneen A.B. MeTtonanl 18
ONTHMHU3AIMA B TIpUMEpax U
3amavax: y4eb. mocodue . — Uzn-e 6
3-e, crep. — Mocksa: Beicul. 1ik.,
2008. — 544 ¢
JlomoTHUTEIbHAS TUTEpATypa
2 Jlemeniko B.1O. Metonasl 18
ONTHUMU3ALAN [DnexTpoHHbII
pecypc] KOHCICKT JICKIUH / http://www.ip
B.10. Jlememxo. —

DJNEKTPOH.TEKCTOBBIE JaHHBIE. —
HoBocubupck: HoBocubupckmuii
TOCYIApCTBEHHBIA TEXHUYECKUHI
yHuBepcurer, 2009. — 157 ¢

rbookshop.ru/
45388.html

Penun C.B. Metonapl
ONTHUMU3ALAN [DnexTpoHHbII
pecypc] cOOpHUK 3amady M

ynpaxuenuit / C.B. Pennn, H./.
l'anenuna. —
DNEeKTPOH.TEKCTOBBIC JTaHHBIE. —
HoBocubupck:  HoBocubupckuit
FOCYIApCTBEHHbIA ~TEXHUYECKUU
yHuBepcutet, 2011. — 54 c. —
078-5-7782-1688-4. — Pexum
JOCTyMa:

http:// www.ip

rbookshop.ru/
45389.html

MeToanyeckune pa3padoTKu By3a

Camoxuna B.M. Meroanueckue yka3aHus K BRIIOJTHEHUIO CAMOCTOSITEILHOW pabOThI MO TUCITUTUINHE
«MeTtopl oTIMMH3aIMNM» Ha TeMy: « TpaHcniopTHas 3a1a4da» I CTYACHTOB HallpaBJICHUs
noarotoBku: 01.03.02 «IIpuknagnas maTreMaTika 1 HHPOPMATUKAY,
09.03.03"IIpuknagnasuadopmarukay, Hepronrpu 2018, 53 c. — 33k3

3 Jlns ynoGCTBa MPOBEIEHUs €XKETOIHOTO OOHOBIIEHHS MIEPEYHS OCHOBHOMN M JIOTIOJIHUTENLHON yueOHOMH JTUTepaTyphl

pEeKOMEHyeTcsl pa3MelIaTh pas3/ziesl 7 Ha OTAEIBHOM JIHCTE,C 00s13aTeNIbHOM 0TMETKOM B Y4eOHO# OubimoTeke.
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1)

2)

8. [lepeyenns pecypcoB HH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « MHTEepHET» (1aJ1€e
ceTb-UHTEpHET), HEOOXOAUMBIX /115l 0CBOEHHUS THCIHMIJIHHBI
[Mopran Math.ru: OubnuoTeKa, MenuaTeKka, OJNMMITMAABI, 33/Ja4M, HAyYHBIC IIKOJBLUCTOPHS
MaTemaTHKuhttp:// www.math.ru
MockoBCKuU# LIEHTP HENPEPBIBHOIO MaTEMAaTUYECKOr0 00pa3oBanus http://www.mccme.ru
[TpuknanHas MaTeMaTHKa: CIIPABOYHUK MaTeMaTHYeCKUX (OpMyll, MpUMEpHl U 33/1a4M C PELICHUIMU
http://www.pm298.ru

9. Onucanne MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI1 ISl OCYIIeCTBJICHUS
o0pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

Ne Buabl yueOHbIX HaunmeHoBaHMe ayaUTOPHI,
- . Ilepeyens 0o0opyaoBanus
n/n 3aHATHI Ka0OMHeTOoB, JJadopaTopuii | mp.
Jlekunonusle MynbTUMEINIHBIN KaOMHET MHTEPAKTUBHAs J10CKa,
|| 3anATns, HOYTOYK, MyJIbTUMEIUIHBINA
" | IPaKTUYECKUE IIPOEKTOP
3aHATHS
) ITonrotoBka k CPC | Kabuner miiss CPC Ne 402 Komnetorep, noctyn k
) WHTEPHET

10. Ilepeyenb HHGOPMALMOHHBIX TEXHOJOTHH, HCMOJIb3yeMbIX MPH OCYIIECTBICHUU
o0pa3oBaTeIbHOIO Mpolecca Mo AUCUMILINHE, BKJII0YAs MepeyeHb MPOrpaMMHOro odecreyeHust
U UH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
10.1. ITepeuenb nHGHOPMAIIMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX MPH OCYIIECTBICHUN
006pa3oBaTeNLHOTO MPOIIECCa 110 AUCIHUIIIHHE?

IIpu ocymiecTBiIeHHH 00pa3oOBaTENBHOIO IMpolecca MO JUCHUIUIMHE HUCIOJb3YIOTCS
creyronye nHGpOpMaIMOHHbBIE TEXHOJIOTHH:

J UCIIONb30BaHNE HA  3aHATHAX  DICKTPOHHBIX M3JaHMH  (YTEHHE JIEKUUH C
UCTIOJNIb30BaHUEM  CIIAHA-TIPE3CHTAlMi,  JJEKTPOHHOrOo  y4eOHOro  mocoOus),  BHOCO- U
ayauomMarepuaioB (depe3 MHTepHeT);

o OpraHHU3aIUs B3aUMOCUCTBHS ¢ 00YYAIOIIMMHUCS OCPEACTBOM 3JEKTPOHHOM MOYTHI H
CJ10 Moodle.

10.2. Ilepeuens mporpaMMHOTO 00eCTIeUeHUS
CBoboano pacnpoctpansiemoe I10: Open Office

10.3. IlepeueHb HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM
He ucnons3yrorcs.

B nepeune MOTYT GbITh yKa3aHbl Takue MH()OPMAIMOHHBIE TEXHOJOTUHU, KAK HCTIONb30BAHME HA 3AHATUAX SIEKTPOHHBIX U3JIaHUH (YTEHHE JEKIHUid ¢
HCIIONB30BaHUEM CIaiJ-IPe3eHTali, JJIEKTPOHHOIO Kypca JIeKIMil, rpaduueckux OOBEKTOB, BHJIEO- ayIamo- MaTepuanoB (uepe3 HHTepHer),
BUPTYQJIbHBIX J1a0OPaTOPHi, MPAKTHKYMOB), CIICHUAIU3UPOBAHHBIX M O(GHCHBIX MPOrpamMM, MHGOPMALMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX,
OpraHU3alys B3aUMOACHCTBHUS ¢ 00YYArOIIMMHUCS [OCPEICTBOM IEKTPOHHOI 1M04THI, popymMoB, HTepHET-TpymI, CKaiill, YaThl, BUICOKOH()EPEHIICBSI3b,
KOMIIBIOTEPHOE TECTUPOBAHHE, IHCTAHIMOHHBIC 3aHATHS (OJIMMIIMAABI, KOH(pEpeHIHH), BeOWHap (CeMHHAp, OpraHW30BaHHEIM depe3 HTepHer),
HOJIrOTOBKA IIPOEKTOB CUCIIOIb30BAHUEM 3JIEKTPOHHOT0 o(hrca Wik 000JIOUKH) U T.II.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.0.16 Metoapl onITHMHA3AINH

VY4eOHbI BHeceHHble n3MeHEHUS [TpenonaBatens | IIpoTokon 3acenanus
U ron (®HO) BBIITY CKAOIIIEH
kadenpsi(aara,Homep),
®UO 3aB.xadempoi,
HOJIHCh

B ma6ﬂuue yKasvleaemcst noJIbKO xapakmep usMeHeHull (Hanpwwep, UBMEHEHUEe niembvl, CNUCKdA
UCMOYHUKOB NnOo meme uiu memam, cpe()cm6 NPOMeNCYmMOo4UHo2co KOHmpOJl}Z) C yKasanuem nyHKkmoe

paboueti npoecpammuvl. Camo cooepiicanue UIMEHEHUU OQOPMAAEMC NPULOHNCEHUEM NO CKBO3HOU
HyMepayuu.
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