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1. AHHOTAIUA
K pado4eil nporpaMmme AU CHUNINHBI
Bb1.0.16 MeToabpl oNTHMHA3AINH
TpynoemkocTs 63.€.
1.1. e ocBOCHHUSI U KPaTKOe CO/lep:KaHue M CIHIIIHHbI
Llenbp ocBoeHusi: Oo3HaKOMJIEHHE C 0a30BBIMHM MaT€MaTHYECKMMH MOJEISMH M OCBOEHHE
YHUCJIEHHBIX METOJOB PEUICHMsI KJIACCHUYECKUX DSKCTPEMAlbHBIX 3a7ad, a TaKXKe 3HAKOMCTBO C
COBPEMEHHBIMM HAIPaBICHUSAMM pa3BUTHS METOJOB ONTHMHU3alMU. B 1emom Marepuan Kypca
OPUEHTUPOBAH HA YyMEHHE MPaBWIBHO KJIacCU(UIMPOBATh KOHKPETHYIO MNPHUKIATHYIO 3a7ady,
BbIOMpaTh HambOosee MOIXOIAIIMA METOJ pEIIeHUs U pPeaju30BbIBATH €r0 B BHUAE aIropuT™Ma U
IIPOrPaMMBI.
KpaTtkoe conepxkanme maucuumauHbl: JluHeliHoe mnporpammupoBanue. ['padudeckoe perieHue
neymepHbix 3JIII. Beimykible MHOrorpaHsHble MHOXKeCTBAOTOpHBIE PEIIEHUS CUCTEMBI JIMHEHHBIX
anredpandeckux ypaBHeHui. CumruiekcHbli meton pemienust 3JII1. Meton uckyccTBeHHOro Oasmca
OneMeHTbl TEOpPUM JBOMCTBEHHOCTH B JIMHEMHOM IpOrpaMMHpOBaHUM. TpaHCIOpTHas 3ajada
besycnoBHas ontumusanus. [TokoopauHaTHBI METOI.
1.2. IlepeyeHp NMJIAHMPYEMBIX Pe3yJIbTATOB O00y4eHHs] MO JMCIUILIHHE, COOTHECEHHBIX C

IVNIAHUPYEMBIMH PE3YJbTATAMMU OCBOCHUSA 06pa3OBaTeJII)HOI7[ IMporpaMMal

HanmenoBanue kateropuu [Tnanupyemblie OrnieHOoYHbIE
N HaumenoBanue
(TpynIbl) KOMIETESHIMA | Pe3yJbTaThl OCBOCHUS — [Tnanupyemblie cpencTBa
MPOTPaMMEI pe3yIbTaThl 00y4YeHUS
(comeprkaHUe U KOJIBI JIOCTIDICHHA 110 TUCUUIUIHHE
. KOMIICTCHITHHA
KOMITCTEHITH)
odomenpogeccuonaasbunas | OITK-1 Crmoco6en | OITK-1.1 3Hatb | 3HaeT OCHOBBI | Brimonnenue
KOMIEeTeHIUs TIPUMEHSTh OCHOBBI  JWICKPETHOH | METOIOB 3aaHuid Ha
€CTECTBEHHOHAYYHbIC | MaTEMaTHKH, ONTUMH3AIHH. MIPAKTHYECKIX
1 OOIEenHXEHEPHBIE | MAaTEeMaTHIECKOTO Ymeer pemaTs | 3aHATHSIX
3HAHUA, METOJbl | aHalu3a,  JIMHEHHOM | cTaHJIapTHHIE TectupoBaHue
MaTeMaTU4ECKOTO anreOpsl ¥ reoMeTpuH, | npodeccuoHalbHbIe PI'P
aHanMza U | TEOpUU BEPOSITHOCTEH | 3ajauu ¢ | Dx3ameH
MOJIETTUPOBAHUS, u MaTeMaTHUYeCKON | MpUMEHEHHUEM
TEOPETUYECKOTO M | CTAaTUCTHKH, METOJIOB | €CTECTBEHHOHAYUHBIX
SKCIIEPUMEHTAILHOTO | ONTUMU3ALIUY, 3HaHWH, TMPaBHIHLHO
HCCIIeI0BAHUS B | YHCICHHBIX METOJOB, | KIACCHPHUIUPYET
poecCHOHATEHON MATEeMaTHYEeCKOTO ¥ | KOHKPETHYIO
JeSTETPHOCTH MMUTAHOHHOTO MPUKIAJHYIO 3a7ady,
MOJICITAPOBAHUS , | BelOHper  Hambomee
BBIUHMCIIMTEILHOM HOAXOMAIIUNA  METOL
TEXHUKH U | peuIeHus u
TEOPETUYECKOTO U | pealu30BhIBAET €r0 B
9KCIIEPUMEHTAIILHOTO | BUJE allTOPUTMA
HCCIIEeIOBAHUS B | Bnaneer unucneHnHbiMu
npoeCCHOHATTBHON METOJIaMH  PEIICHUs
JIESITEIbBHOCTH KJIACCUYECKHUX
OIIK-1.2 YMeer | sKCTpeMallbHBIX 3aa4
pelaTh CcTaHIapTHBIC
po¢eCCHOHATBHEBIC
3amaun c
MIPUMEHEHHEM
€CTeCTBEHHOHAYYHBIX
U OOIIEeUHXEHEPHBIX
3HaHUH, 00 OCHOBax
BBIUMCITUTEILHON
TEXHUKH, METOJIOB
MaTeMaTH4YeCKOIro
aHanM3a, JIMHCHHOM
anreOpsl U TEOMETPHU,
JUCKPETHON
MaTEeMAaTHKH, TEOpUH




BEPOATHOCTEN 51
MaTeMaTHYECKOM
CTATHCTHKH, METOIOB
OITHMU3AIINH, u
YUCJCHHOTO,
MaTeMaTHYECKOTO0 |
HMUTALMOHHOIO
MOJICITUPOBAHU
OIIK-1.3 Bianeer
HaBBIKAMU
TEOPETHYECKOTO u
9KCICPUMCHTAIBHOTO
HCCIIEIOBAHUS
00BEKTOB
poeCCHOHATBHON
JIeSITEILHOCTU

1.3. MecTto aucuuninnsbl B crpykrype OITIOIT

WHpexcel 1 HanMEHOBAHUS YIeOHBIX TUCIUTUIMH (MOIYIIeit),

Cemec
MTPAKTHK
HaumenoBanue D
Hunekc Ha KOTOPBIC OTIMPAETCS JUTSL KOTOPBIX COJIep KaHne
JIACLIMIUIAHBI U3y4yeH N .
s coziep>KaHue TaHHOM JIAHHOM TUCITUTUIMHBI (MOJTYJIS)
JUCLUILTHHBI (MOJTYJIs) BBICTYTIA€T ONOPOH
b1.0.13 Maremaruka
b1.0.24 Yucnennsie
METOTbI
cTon B3.01(/) Bremonnenue u
Mertoas onTUMH3AIAN bL.B.JIB.04.01 3aIUTa BBITYCKHOMN
b1.0.16 8,9 MaremaTtudeckoe KBambHKa HOHI}{’OP,I AGOTEL
MonenupoBanne MathCad 1 P
b1.B.Z1B.04.02
MaremaTtuueckoe

MozaenupoBanue MathLab

1.4. SI3bIk npenoxaBaHusi: PyCCKUl




2. O0beM AUCHHMILVIMHBIB 324eTHBIX ¢IMHUIAX € YKa3aHHEM KOJIMYeCTBA aKaJeMHYeCKUX 4YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aroLmuXxcs ¢ npemnoaasareseM (Mo BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSAITEJIbHYI0 PA00Ty 00yYAK0IIHUXCS

Brimucka u3 yae6Horo mnana (rp. 3-b-I1TN-24(5)):

Kop v Ha3BaHWe TUCIUILIMHEI 10 Y4eOHOMY TUIaHY 51.0.16 MeToabl ONTUMH3ALNH

Kypc n3ydenus 4,5

CemecTp(bl) U3YYCHHS 7/8.,9

dopma MpOMEKyTOYHOU aTTecTaluu (3a4eT/9K3aMeH) 9K3aMeH/ SK3aMeH

KonTponbHast paboTta, ceMecTp BbIIIOJIHEHUS 9

Tpynoemkocts (B 3ET) 63ET

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

Bt.u. c
IpUMEHEHHEM
JOT umu D0, B
gacax

O0BeM ayTUTOPHOM
paboTsl,
B Yacax

Nel. KonrakTHasi pa6ora o0y4arommxcst ¢
npenoaasareaeMm (KP), B yacax:

O06bem padoTsl (B yacax) (1.1.+1.2.+1.3.): 2/14/16 -

1.1. 3aHATHS JIEKITMOHHOTO THMA (JICKITHH ) 2/4/4 -

1.2. 3aHATHS CEMHUHAPCKOr'O THIA, BCETO, B T.4.: - -

- ceMUHApHI (MMPAKTUYECKUE 3aHATHS, KOJJIOKBUYMBIN 6/3
T.11.)

- 1abopaToOpHBIC PAOOTHI - -

- IPAKTUKYMBI - -

1.3. KCP (KOHTpOJIb CaMOCTOSITENbHOM paboThI, 4/ i
KOHCYJIbTAI1H)

Ne2. CamocTrosiTesibHas padora odyuawmuxcs (CPC)

(B yacax) 83/83

Ne3. KosimuecTBO 4acoB Ha 3K3aMeH (IIpU HAJTMYUHU

9/9
9K3aMeHa B yUeOHOM IJIaHe)

'Vka3bIBaeTCsl, €CIIM B aHHOTAMH 00Pa30BaTeIbHOM IPOrpaMMBI 110 03ulnH «CBEACHHUSI O IPUMEHEHUH TUCTAHIMOHHBIX
TEXHOJIOTHH U 3IEKTPOHHOTO 00yUYCHMS YKa3aH OTBET «J1ay.

3



3. Coaep:xkanue TUCHHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM € YKa3aHHEM OTBEeIeHHOT0 HA HUX
KOJIMYeCTBA aKAJIeMUYeCKUX YACOB M BU/I0B Y4eOHbIX 3aHATHI

3.1. PacnipenesieHue 4acoB mo pa3jaeiaM U BUAAM Y4eOHbIX 3aHATHI

Konrakraas padora, B uacax
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7 cemecTp
JIuneitnoe
MPOTPaMMHUPOBAHHE 2 2
(ycTaHOBOYHAS JICKIIHS)
8 cemecTp
Jluneitnoe 20(T3)
MIpOrpaMMHUPOBAHUE. 46 2 i 2 i ) i ) - |2 20(13)
TpaHcniopTHas 3a1aya. 20(T3)
CHUMILIEKCHBIN METOT 53 2 - 4 - - - - - 12 23(13)
(CM) pemenus 3JII1.
DK3aMeH 9 9
Bcero yacos 99+9 | 6 6 4 83+9
9 cemecTtp
MeToa UCKYCCTBEHHOTO 10(KP)
6asuca 26 2| - 2 S| i ) - |2 10(T3)
DJIEMEHTHI TEOPUH
JIBOMICTBEHHOCTH B 10(KP)
JTUHEHHOM 25 2 i 2 i ) i ) -1 10(T3)
POrPaMMHUPOBAHHUH
besycnoBHas 27 i 4 i ) i ) ) 1 22(13)
OTITHMH3AITHS
Brimykinoe 1 i i ) i ) ) ) 21(13)
POrpaMMHUPOBAHUE
Bcero uacos 99 6 - 8 - - - - - [ 4 83

[Ipumeuanue: KP —BpImonHeHHEKOHTpONIbHONH paboThl, T3- BbIMOJeHHeTEecTOro 3amanus, 3 —
BBITNIOJIHEHUE JJOMAIIHETO 3aJaHUs

3.2. CopepxaHue TeM NPOrpaMMbl JUCHHUILIHHBI




Beenenme. lcropus pa3BUTHs, pOJib U MECTO TEOPUM 3KCTPEMAlbHBIX 3a7ad B CHCTEME
(GyHIaMEHTAIbHBIX W TPUKIAIHBIX MAaTeMaTUYeCKUX JUCIHUIUIMH. DKOHOMHUKO-MaTeMaTHYecKue
MOJIeNI: 3a/ladya OOBEMHOr0 IUIAHMPOBAHUS MHOTONPOJYKTOBOTO TPOU3BOJICTBA, KIJIACCHUYECKAs
MaTpu4Has TPAHCIIOPTHAs 3a/aya, 3ajJada o auere (0 cMecsx), 3amada o paHie (0 3arpy3ke Cy/aHa),
3a/la4a 0 Ha3HA4YEHHUSX, 337a4a OJJHOMEPHOI'0 pacKposi MaTEpHaJIOB.

Jluneiinoe mnporpammupoBanHme. 3ajnadya JuHeiHoro nporpammupoBanus (3JIII). dopmsl
3anucu:o0mas, cummerpuuHas, kaHonndeckas 3JIII. YenoBus paspemmumoctu 3JII1. I'paduueckoe
pemenue asymepHbix 3JII1. [locTpoeHne aOMyCTUMOTO MHOXECTBA, JUHUN YpPOBHS, MHOXECTBa
ONTUMAJIbHBIX pelieHui. I'paduyeckast HHTEpIIpeTalus CilydaeB CyIECTBOBAHHS M HECYILIECTBOBAHUS
peneHui.

Tpancnoprhas 3agaya (T3). 3amxHyTas TpancnoptHas Mozaens. Colicta T3. Paspemmmocts
T3. Meton "ceBepo-3zamagHoro yria" Juisi HaXOXKIAEHHMS HAYaJIbHOTO ONOPHOIO IUIaHA MEPEBO3OK.
JlBoiicTBeHHas 3ana4a k T3. HaxoxxaeHne moTeHIHanoB COOTBETCTBYIOUINX JaHHOMY Oa3zucy. Meron
MOTEHIIMAJI0B. MeTo1 MUHUMaIbHON LIEHBI ISl HAX0XK/IEHUSI Ha4aJIbHOTO OMOPHOTO IUIaHA MEPEBO30K.
Pemenune HezamkHyThIX T3. BBeneHne (pUKTUBHBIX MyHKTOB OTIIpaBlieHUs (Ha3HaueHus1). DUKTUBHBIE
IIEPEMEHHBIE.

Cummuiexkcubiii Metoa (CM) pemenusi 3JIII. CummiekcHas tabnuua. [IpaBuna mepecuera
CUMIUIEKCHON TaOJuIbl IpH nepexojae k HoBomy Oasucy. [Ipusnak nepazpemmnmoctu 3JII1. Ipusnak
ontuManbHocTu. Anroputm CM.Pemenne cummerpuusnoin 3JIII. Pemenne cummerpuunon 3JIII ¢
MOMOIIbI0 METOJIA JONOJHUTENBbHBIX NepeMEeHHbIX. CBONWCTBA MOJYUYEHHOTO PEHICHUS. IPAKTUUYECKOe
3aHATHE.

Metoa uckyccrBenHoro 0asuca (MHUB). lckyccTBeHHbIE NepeMeHHbIE. BceromorarenbHas
3JIII. CBa3p ucxonnoil u BeriomorarensHoit 3JII1. Ilpusnak Hepaspemmmoctu 3JIII ucnons3zyemsiii B
MMWUB. JiByxda3ublii u ogHoda3ubiii Bapuantel MUB.

DJIeMeHTbl TEOPHHM /[BOWCTBEHHOCTH B JIMHeHOM mnporpammupoBanuu. Ilapa
B3auMoconpsKeHHbIX cuMMeTpuuHbIX 3JII1. J[BolicTBeHHas 3aaua 1 kaHoHuueckoi 3JII1. CpolicTBa
B3auMoconpspKeHHbIX cuMMeTpuuHbIX 3JII1. Teopema nBoiicTBEHHOCTH.

BesycaoBnast ontumusanusi. Beinmyknele ¢yHkuuu. OnpeneneHusl BBIIYKIOH, CTpOro
BBINTYKJIOH, BOTHYTOW M CTpOro BOrHyToM ¢yHkuui. Ilpumepsl. Omepauuu B Kiacce BBIMTYKIIBIX
GyHKIMI: MHElWHas KOMOWHAIUS BBINYKJIBIX (QYHKUMHA, (QYHKIMS MakCUMyMa, CyHEepro3uLus
BBINYKJIbIX GyHKIMHA. Kputepuu Boimykiioctu auddepeHunpyembix GyHKIHMHA. Y CI0BUS SKCTpEMyMa.

[Toxoopaunatuslii Mmetox (IIM). MeTobl nocienoBaTenbHbIX npubamxeHuit. O0mas cxema [IM.
I'papuueckas  uHTepnperauus [IM. Iluknudeckuit nokoopauHaTHBIM — crmyck.  CorydaiHbli
NOKOOpAMHATHBIN ciyck. [lokoopArHATHBIH criyck ¢ BEIOOpOM "ObICTpOi" epeMeHOM.

I'panuentueiii meron (I'M). AHTUrpaJueHT - HampaBleHHE Hauckopeimero cmycka. OOmas
cxema rpal’ M. Ilonnomarossiii 'M (MeTon Hauckopeiiero cnycka). I'padguueckas uHTEpnperanus
nonHomarosoro I'M. Hekotopsie mogudukanuu ['M.

Beinykiioe nporpammupoBaHme. 3aj1ada BhINyKJIoro mnporpammupoBanus (3BII). dopwmsl
3anucH. YcaoBus paspemmmoctu 3BII. I'paduueckoe pemenue. Teopemsl Kyna-Takkepa. @yHkuus
Jlarpamxa 3BII. CennoBas Touka ¢ynkiun Jlarpamxka. ¥Ycnosue Crnelitepa. Teopema Kyna-Takkepa B
dopme o cemnoBoii Touke ¢pyHkuuu Jlarpanxka 3BII. Teopema Kyna-Takkepa B quddepeHnmranbHoR
dopme. Meton yemoBHOTO rpagueHTa. Merox mrpadubix yskmnmii (MILID). OnpenenceHue u cBOHCTBA
bynkuii mrpada. [Mpumepsr pynkumii mrpada. Hltpaduoit MmHOKUTENL. Anroputm MILID.

3.3. ®opMbI 1 MEeTObI NPOBEICHNUS 3AHATHH, IPUMEHsIeMble Y4eOHbIe TEXHOJIOTHH
B mponecce nmpenoaaBaHrsad JUCHUIIIMHBI UCITOJB3YIOTCA TPAAUIITUOHHBIC TCXHOJIOIUH HApAAy C

AKTHBHBIMU 1 UHTCPAKTUBHBIMH TCXHOJIOTUAMU.

Yuebnuvie mexrnoJjocuu, uCnojlb3yemsle 6 06pa306am€ﬂbHOM npoyecce



Paznen AuciumminHb Cemectp Hcnonb3yembie KonuuectBo
AKTHBHBIX/HHTEPAKTUBHBIE 9acoB
00pa3oBaTeIbHbIC TEXHOJOTHH
TpancnopTHasi 3agaya 6 case-study 2/2
CumiuiekcHbiii MeToa (CM) 6 npobnemnoe ooyuenue 2/2
pemenus 3JII1
DJIeMeHThI TeOpuu 7 case-study -2
ABOWCTBEHHOCTH B JJUHEHHOM
NPOrpaMMHPOBAHUH

Hroro: 104.

IIpu npobremnom obyuenuunon pykoBOJACTBOM Ipenoaasaress GopMyIUpyeTcs: MpoOIeMHBbIN
BOIIPOC, CO3AI0TCA MPOOJEMHbIE CUTYallMM,B PE3yJbTaTe Yero aKTUBU3UPYETCS CaMOCTOSTENIbHAs
JeSITeNIbHOCTD CTYA€HTOB,IIPOMCXOANUT OBJIaJIEHHE MPOPECCUOHATBHBIMU KOMIIETEHLIUSMHU.

4. IlepevyeHb yueOHO-MeTOANYECKOT0 O0ecnedeHHs ISl CAMOCTOSITeIbLHOMI
PpadoTHIZ00yYaOUINXCSA 10 THCHHILIHHE

Conep:xxkanueCPC
HaumenoBanue Tpyno-
DOpMBI U METOBI
No paszzena (TeMbl) Bun CPC €MKOCTh
KOHTPOJIS
JUCIUILIMHBI (B yacax)
8 cemectp
Brenenue. JInneitHoe 20(T3)
1. [ToaroroBka kK TECTUPOBAHUIO Beinonsenue recra
MIPOrpaMMHUPOBAHUE 20(13)
TpancnopTHas 3a1aya. Brinonnenue qomaniHero 20(T3) CBoeBpeMeHHast
2. | CUMIUIEKCHBIA METO/T 3a1aHuUs 23(13) craya
(CM) pemrennst 3JII1 [ToaroToBKa K TECTUPOBAHUIO BrinosineHue tecra
20 sK3aMEHAIIMOHHBIX
3. OK3ameH IloaroroBka K sK3aMeHy 9
OueToB
Bcero yacos (8
4. ( 83+9
CEMECTD)
9 cemecTtp
. CBoeBpemeHHast
Meron BrinosiHeHne KOHTPOIBLHOU
10(KP) crava
5. HCKYCCTBEHHOT'O paboThI
10(T3) Brinosnnenue tecra
6azuca [ToarotoBka K TECTUPOBAHUIO
DEMEHTHI TEOPUH . CBoeBpemeHHast
N BrinonHeHue KOHTPOIBHON
JIBOVICTBEHHOCTH B 10(KP) caada
6. . paboThI
JIMHEWTHOM 10(T3) Beinosninenue tecra
[ToaroroBka kK TECTUPOBAHUIO
IPOrpaMMHUPOBAHUU
7 besycnoBnas Beinonnenue nroMaisero 22(113) CBoeBpemeHHast
) ONTUMHU3AIIHS 3a/laHus caaua
3 Brimykitoe Beinonnenue nroMamsero 21(13) CBoeBpemeHHast
) IPOrpaMMUPOBAHHE 3a/laHus caaua
20 sK3aMeHaMOHHBIX
9. OK3ameH IloaroroBka K sK3aMeHy 9
OuIeTOB
Bcero yacos (9
( 83+9
CEMECTD)

2CamocTosTenbHas paboTa CTyJEHTA MOXET ObITh BHEAYJMTOPHOH (BBIMONHAETCA CTYHEHTOM CAMOCTOSTENbHO 6€3 ydacTHs
IpenoaaBaTess — HallpuMep, MOJr0TOBKA KOHCIIEKTOB, BRINIOJIHEHNE MICbMEHHBIX padoT U JIp.) U ayAUTOPHOH (BBIIOIHAETCS CTYAECHTOM
B ayIUTOPHUHU CaMOCTOSITENIFHO O] PyKOBOACTBOM MpEToaBaTeNs — HalpuMep, 1a0opaTopHast MM MpaKTHdeckas paboTa).
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NoUnhAE LD —

1.

KonrtposbHas padora

KP BbINONHSAETCS B COOTBETCTBUH C BapUaHTOM. BapuaHT cTyIeHT BEIOMpAET COrJIaCHO HOMEPY
B ayJUTOpHOM KypHaiue. Tpeboanus k KP: cooTBeTcTBHE TeMe, MOJIHOE PACKPBITHE TEOPETHUECKOTO
BOMpPOCA, MPaBUIBHOCTh pEIIEHUs 3aJad, COOTBETCTBHE pPabOThl MpaBuUiIaM O(OpMIICHHUS,
MPEABIBISIEMBIX K pabdoTaM TaKoro BHA, COOTBETCTBUE JTUTEPATYPHBIM HOpMaM (MIPaBUILHOCTH). 3a

HECOOJTIOICHHE TTPABUIT KOJIMUYECTBO OAJIOB CHIKAETCS.
OO0pa3en KOHTPOJIBbHOU PadOTHI

PemmnTh 32124y MeTOI0M HCKYCCTBEHHOT0 0a3uca
1. F=2x1— 3x2 + 6x3 + x4 — max
2% + xp—2x5+x, = 24,
x; + 2x;+4x3 < 22,
X1 — X +2x3 =2 10,
X1, Xg = 0.
2.Pemuth 3a1a4y ABOHCTBEHHBIM CHMILIEKC METOIOM

1. F=x1 +x2 + 2x3— max

X+ x+x3 =8,

X, — Xy =4,

X, + 2x, = 6,

X1,X2,X3 = 0.
Kpurepun onenkn
IIo uToram BINOJIHEHUS PA0OThI- MAKCUMAJIbHBIN 0as11-20.
Ka)KJ10€ MPABWIIBHO BBIIOJIHEHHOE 3a/1aHue -100amioB

TecToBBIil KOHTPOJIL
[loBepsier TeopeTHMYeCKME M  NPAKTUYECKHE 3HAHUSA  CTYACHTOB IO
pa3zaeny,npoBOIUTCS B (hOpME JIEKTPOHHOTO TECTUPOBAHUSI.
Temaruueckasi CTpyKTypa:
OcHOBHbIE IOHATHUS JTMHEWHOTO POTPaMMHUPOBAHUS
JIuneliHOEe MporpaMMHUpPOBAaHHE
TpancnoprHas 3axada
CummnekcHsbiit Meton (CM) pemenust 3J1IT1
MeTox ucKkyccTBEHHOTO Oa3uca
DneMEeHTBl TEOPUH IBONCTBEHHOCTHU B JINHEHHOM MPOTrPaMMHPOBAHUH

OO0pa3siibl TECTOBBIX 3aJaHUM:
IIpu pemrenun 3JII1 mosryyena cuMiieKkc-Tad/uuna,

B X |x |x |b
X -3 |3 3 3
X, |2 -1 |-3 |8
X, |2 5 2 6
X, |1 2 1 2
o |-3 |4 -5 |15

N3YyYEHHOMY



b)

Ecnu BBecTH B 6a31c nepeMEeHHYIO X4, TO U3 Oa3uca OyJeT BbIBe/IeHa IepeMeHHast

MatemaTuueckas moaeas 3JII1 umeer BUa:
F(xy, x5) = 6x; + 4x,— max
0,1x;+0,4x, < 1,8,
0,2X1+ 0,1)62 < 1,2,
O,SX1+ O,3X2 < 2,4,
X1 > 0, X > 0.

JTO0i1 3a7jaUe SKBUBAJICHTHA 3a/1a4a:

F(x1, x;) = 6x; + 4x,— max

x1t+ 4x, <18,

2x1t 1x, <12,

5x1+ 3x, <24,

X1 > 0, X > 0.

F(x1, x;) = 6x1 + 4x,— min

X1+ 4)C2 < 18,

2x1+ 1x, <12,

5X1 + 3)C2 < 24,

X1 > 0, X2 > 0.

F(x1, x;) = 60x; + 40x,— max

X1+ 4x; < 18,

2X1 + 1)C2 < 12,

5X1 + 3)62 < 24,

X1 > 0, X2 > 0.

Obaactb nonyctumbix pemenuii 3JII1 umeer Bua:

X2

Toraa MmakcumansHOe 3HaueHue GyHKIuu F(x, x;)= x; + 3x, paBHO...
18

6

15

27

ObuacTs nonmycrumsix pemennii 3JII1 npeacrasiena Ha pucyHke:



MaxkcumajbHoe 3HauyeHue pynkumnu F(xq, x;)= 2x; + 2x, paBHo...
12
14
16
20

5. MakcumaJibHOe 3Ha4eHue nesaeBoit pynxkuun F(xy, X;)= 5x; + 2X, npu orpaHnyeHusix: x; + x; <
6,x1<4,x;>0,x,>0, paBHoO ...

24

18

26

12

6. Ipexnpusitue peanusyer wu3iaejJusi ABYX BuaoB. Ha wu3roroBienne wu3geansi Buaa A
pacxoayercs 2 KT ChIpbsi, HAa H3roToBJIeHHe u3eans B —1 kr ceipbs. Becero mmeercsi S0 Kr cbIpbsl.
Heo0xonumo cocTaBUTh IUIAH NPOU3BOACTBA, 00ecNeYMBAIOIINN IMOJTy4eHHEe MAKCHMMAJIbHOW
NPUOBLIN, €CJIM CTOUMOCTH PeaJu3aliu OJHOr0 u3/1ejus BuAa A cocraBisier 4 a.e., Buaa B - 2
y.e., IPU 3TOM u3J1euil Buaa A Tpedyercs u3roroButhb He 0oJsiee 30, a Buga B — He Gouee 20.
IeaeBoi pyHKIMEH JaHHOM 321244 ABJAAETCH (PYHKIUSA ...

F(xp,x5)=4x+2x; »max

F(x;,x2)=30x;+30x, >max

F(xp,x5)=2x+x, —>max

F(x,x2)=60 -2x; -x; —min

7. Ha 6a3e A; umeercst 100 exunun ToBapa, Ha 0a3e A; - 170 exmnun ToBapa. C 6a3, Becb TOBap
HY’KHO NepeBe3TH B Tpu MarasuHa B kounvectsBe 100, 30 u 140 equHuIl COOTBETCTBEHHO.
H3BecTHa maTpuna tapugos. Heo0xoaumMo cniiaHMpoBaTh NEPeBO3KH TaK, YTOObI HX CTOMMOCTD
ObLJIa MUHHMAJIbHOM.

Jlannas 3amaua saBisiercs ...

TPaHCHOPTHOM 3a7a4yei

3a/1a4eil JMHAMUYECKOIr0 IPOrpaMMHUPOBAHHUS

3a/1a4ell KOMMHBOSDKEPa

3a/a4eil 0 Ha3HAYECHUAX

8. B mynkrtax A; m A, nmeercs cooTBeTcTBeHHO 60 u 160 exunnn ToBapa. Bech ToBap Hy»KHO
nepese3TH B TpM NyHKTa B kosnuyectse 80, 70 u 70 exmuun coorBercrBeHHO. MaTpuua tapudgos

468

umeer Buja: C = 587 . ONOpHBIM IUIAHOM JIAHHOM 3a1a4U SABJISIETCS IJIAH:
(60 0 0
120 70 70)°



b)

d)

b)
©)

(40 20 0
X=l40 50 70)
(20 20 20
X=l60 50 50)
(30 20 10
X={50 50 60)

9. Ha 6a3zax A; m A, umeercsi coorBeTcTBeHHO 120 u 160 exunun ToBapa. Bech ToBap HY»KHO
nepese3TH TpeM norpeduresim B koandecrse 80, 70 u 70 enmuun coorBercTrBeHHO. U3BecTHa

{os: C 168
a a tapugos: C = .
MaTpuua Tapudos 517

HeneBas (pyHKIUS MMeeT BHA:
F=x11+6x12+8x13+5x21+x22+7x23—>min

F= X141 + xfz + x182 + x; + xgz + x273 —min
F=80x,;+70x,+70x3-120-160— min
F=120x;+160x,-80x3-70x,~705 —min

10. HaiiTu 3Ha4YeHHs a 1 b Ipy KOTOPBIX TPAHCHOPTHAA 32/1a4a SIBJSACTCS 3AKPbLITOH

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
MIxaja oneHUBAHNSA:
IIponeHT BHINOJHEHHBIX TECTOBBIX 3aJIaHUM KoJsm4yecTBO HAOpaHHBIX 0AJ1J1I0B
91% - 100% Otanuno20 6amios
81% - 90% Otnnunol 8-196amioB
71% - 80% Xopomol7-186am10B
61% - 70% Y nosnerBoputenbHO12-16 6amios
51% - 60% Y nosnerBoputenrHol0-11 6ammon
<50% HeynosnerBoputensno() 6ayiioB

Jdomamusis padora
NpU3BaHa CUCTEMATH3UPOBATh 3HAHUS, MO3BOJISIET MOBTOPUTH M 3aKpenuTh Marepuai. CTyAeHT
BBITIOJTHSICT BAPHAHT HHIUBUIYAILHON IOMAITHEeH paboThl, HOMEP KOTOPOTO COBMAIAET C HOMEPOM €T0
(amMuIMK B ayAMTOPHOM >KypHaie. JloMalmHue 3aaaHusl BHIIOJIHSIOTCS B COOTBETCTBHU C IpaHKOM
W3yUYeHHsI TUCIUTUTMHBI U CIAIOTCS HA TIPOBEPKY MPETIOIaBaTEIIO.
Kpurtepun oneHku gromamHei padorsl:

JIP BbITIOJIHEHA TTOJTHOCTHIO, 33/1a4H BHITIOJHEHBI MPAaBIIIBHO, aKKypaTHO -10 6asoB.

JIP BBINOJTHEHA TIOJTHOCTBIO, XOJI PEIICHUS 3aJaHNI BEpPEH, IMEIOTCSI HETOYHOCTU B BBIYHCIICHHS
U TOCTPOEHUSX — 8-9 Oaos.

JIP BBHIIOTHEHA HE MOJHOCTBIO, XOJ PEUICHUS 3aJaHuil BEPEH, MMEIOTCS HETOYHOCTH B
BBIUMCJIEHUSI U TIOCTPOEHUSAX — 5-7 Oaiios.

JIP BbINONHEHAa HE MOJHOCTBIO, XOJ PEIICHUS 3aJaHuil HE BEPEH, MMEIOTCS HETOYHOCTH B
BBIUMCJIEHUSI U TIOCTPOEHUsAX — 3-4 Oaia.
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JIP BBINOJHEHA HE MOJHOCTBIO, XOJ PELICHMS 3aJaHUi HE BEPEH, UMEKOTCA HETOYHOCTH B
BBIYHCIICHHS B TIOCTPOCHUSIX, CaHa HE B IPETyCMOTPEHHBIE CPOKH — 1-2 Gaa.
-JIP He BeImonHeHa — 0 GaIoOB.

5. MeTtoan4yeckue yKazaHus 1Js 00y4arOmUXCH M0 OCBOCHUIO TUCHHMILIHHBI

Metoanyeckue yka3aHus JJsl TOMOIIM 00y4arolMMcs B YCIIEITHOM OCBO€HUH JUCLUIUIMHBI B
COOTBETCTBHUH C 3aIUTAHUPOBAHHBIMH BHJIAMH YUEOHOU U CAMOCTOSTEILHOW PaOOThI 00yUJaIOIINXCSL:

Camoxuna B.M. Meronuueckue yKa3aHUs K BBIIOJIHEHUIO CaMOCTOSITEIBHOM paboThI IO
TUCIUTUTAHE « METOIbI OTITMMU3AIMI» Ha TeMy: « TpaHCcnopTHas 3a1a4ay JUTsl CTYJCHTOB HAaNPaBJICHHUS
noarotoBku: 01.03.02 «IIpuknaanas maremaTrka u uHpopmartukay, Hepronrpu 2018, 53 c.

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

PeiliTHHTOBBIH perjiaMeHT 1o AUCUMUIIIIMHE:

Buj BbinosiHsaeMoii y4eOHoil
padoThI
(kouTposmpyromue Bamsr KomnuectBo
MaTepHaJIbl)
KoanuecTBo 6amos 0anoB [Tpumeuanue
Bpewms na .
(min) (max)
No Ucnerranus / MMOATOTOBKY /
- ¢dopmer CPC BBITIOJIHEHHE,
Jac
8 cemecTp
Brmonnenye CBoeBpeMeHHas
1. JIOMAIITHAX 43 5*%76=35 5*106=50 P
. craya
3aaHni
2. | TecrupoBanue 40 10 20 Brimonenye
TecTa
CobecenoBanue
3. DK3aMeH 9 30
o Ouiaeram
Beero 3a 83+9 45 100
ceMecTp
9cemectp
Bemonnenue CBoeBpeMeHHas
3. JTOMAIHAX 23 2,5%100= 25 3*106=30 p
N crada
3aJaHui
Brmmmoninenue
4. KOHTPOJIbHOM 20 10 20 3aIuTa
paboTHI
3. TectupoBanue 40 10 20 Brimonnenye
TecTa
3. DK3ameH 9 30 Cobecenosanme
o ouiaeram
Beero 3a 83+9 45 100
ceMecTp

6. ®oH/ OLIEHOYHBIX CPEACTB AJIsl IPOBEAeHUs IPOMEKYTOYHOM aTTecTaly 00y4alomuXxcs 1o
AUCHHILIHHE
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6.1. Ilokazarenu, KpUTEPUH U IIKAJIA OLEHUBAHUS

Konp! onennBaeMbIx
KOMIIETEHIIH I

IToka3zaTenn OlICHUBAHUS
(mo m.1.2.PTL[)

YpoBHU
OCBOCHUS

Kpurepuu
OLICHUBAHHSI
(recKkpunTOpHI)

OreHka

OIIK-1
MPUMEHSTh
€CTECTBEHHOHAYYHBIE |
OOTIEHHKEHEPHbIE
3HAHUS, METOIBI
MaTeMaTHIECKOTO
aHanm3a u
MOJIEJTMPOBAHUS,
TEOPETHIECKOTO u
9KCIIEPUMEHTAIILHOTO
HCCIIEIOBaHUS B
poheCCHOHATTBHOMN
JIESITEIbHOCTH

Cnocoben

3Haer OCHOBBI
ONTUMU3AIIHH.
YMmeer  pewmartsb
npodeccrnoHaIbHEIC
TIPAMEHEHUEM
€CTECTBEHHOHAYIHBIX 3HaHUH,
MIPaBUIBHO KJIaccu(uImpyer
KOHKPETHYIO TPHKIIAJHYIO 3a/1a4y,
BBIOMpET HaubOoJIee IMOIXOISIIHUIA
METOJ] PEIICHUS M PCai30BBIBACT
€ro B BHJIC aJITOPUTMA

Brageer 4MCICHHBIMH METOJAMHU
penreHus KIIACCHYECKIX
9KCTPEMANBHBIX 33189

METOJIOB

CTaHAapTHBIC
3aJa4n C

Bricoknit

Han TIOJIHBIH,
pa3BepHYTHIN OTBET Ha
MOCTABJICHHBIH
BOTIPOC, MoKa3aHa
COBOKYITHOCTB
OCO3HAHHBIX 3HaHUH
1o JUCHIHATUIAHE,
JI0Ka3aTeIbHO
PacKpBITHI  OCHOBHBIE
TOJIOKEHHSI BOTIPOCOB;
B OTBETE
MPOCIICKUBACTCS
yeTKas CTPYKTYDa,
JIorh4yecKas
MTOCTICIOBATEIHHOCTD,
OTpaKaromas
CYIIHOCTb
PpacKpbIBaeMbIX
TIOHATUH, TEOpUil.
3HaHHE TIO TIpenMeTy
JIEMOHCTPUPYETCSI Ha
(oHEe MOHMMAHUS €ro
B CHUCTEME JIaHHOM
HAYKH u
MEXKTUCIIUTUTHHAPHBIX
cBsizeil. MoryT OBITh
JOITYTIICHBI HEI0YETHI
B oTIpeieIeHu
TMOHSATHUH,
HCIpaBJICHHBIC
CTYJIEHTOM
CaMOCTOSITEILHO B
Ipolecce OTBETA.

OTJIMYHO

bazosBbrit

Han TIOJTHBIH,
pa3BepHYTHIN OTBET Ha
TTOCTaBJICHHBIN
BOIIPOC, IOKa3aHo
yMeHHUe BBIJICTTUTH
CyIIeCTBEHHBIC u
HECYIIeCTBEHHEIE
TIPU3HAKH, TPUIHHHO-
CJIEJICTBEHHBIC CBSI3H.
OtBer YETKO
CTPYKTYpHUPOBaH,
soruueH. MoryT ObITh
JIONYIIEHBI 2-3
HETOYHOCTH WIH
HE3HAYUTEIIbHBIC
OINOKH,
HCIIPaBJICHHBIC
CTYICHTOM c
TTOMOIITHIO
MIPENOIaBaTEIS.

XOpOLIO

Munn-
MaJIbHBIN

Jan HEJIOCTAaTOYHO
TOJTHBINA u
HEI0CTATOYHO

pa3BEepHYTHIH  OTBET.

YIOBIIETBO-
PHUTEIBHO

12




Jloruka it

MIOCNIEA0BATEIbHOCTD
U3JIOKEHUS  HMMEIOT
HapyUIeHUsL.

JomymeHsl ommuoKu B
PACKpBITHH TIOHSTHH,

ynorpeOiieHIH
TepMuHOB.  CTyneHT
HE crocobeH
CaMOCTOSATEIBHO
BBIICIIUTH
CYIIECTBEHHBIC "
HECYILECTBEHHbIE
MIPU3HAKH u
TIPUYHHHO-

CIIEICTBCHHBIC CBS3H.
B oTBeTe OTCYTCTBYIOT
BBIBOJIBI. YMenune
PacKpbITh  3HAUCHHE
0000IIIEHHBIX 3HAHMI
HE IOKAa3aHo.

He ocBoeHnr

OTBeT npeaCcTaBIseT
c000i1 pa3po3HEeHHbBIE
3HAHU C
CYILICCTBEHHBIMU
OIIMOKaMH 10
BOIIPOCY.
IIpucyrcrByroT
(bparMeHTapHOCTS,
HEJIOTUIHOCTH
m3noxenns. CTyIeHT
HE OCO3HAET CBS3b
00CyX/1aeMoro
BOIIpOCa TI0 OUTIETy C
JpYyTUMH 00BEKTaMH
JUCHUTUTAHBL.
OTCyTCTBYIOT
BBIBO/IBI,
KOHKPETH3aIUs H
JIOKa3aTeIbHOCTh
H3TIOKCHUS.
JononHurtensHpIE U
YTOYHSIOIITIE
BOTIPOCHI
MperoiaBaTess He
MPUBOMAT K
KOPPEKITHH OTBETa
CTyJIeHTA.

unu

OTBeT Ha BOIpoC
TIOJTHOCTBIO
OTCYTCTBYET

unu

OTka3 oT oTBeTa

HEYJI0BJIETBO-
PUTEIBHO

BBICOKUH

[IpakTuueckoe
3a[jaHHe BBIITOTHEHO
BEPHO,

OTCYTCTBYIOT OIITHOKH
Pa3JIMUHBIX THIIOB.
MoryT ObITh
JIOMYIIEHBI HEI0UETHI
B OIIpE/IEICHUH
TIOHSATHH,

OTJIMYHO
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UCIIPaBIICHHBIE
CTYJIEHTOM
CaMOCTOSITEJILHO B
IIpOLIECCE OTBETA.

0a30BbIii [IpaxkTHueckoe XOpOLLO
3aJ[aHue BBIIIOJIHEHO B
TTOJTHOM O00BeMeE.

Honymena
He3HAYUTEIIbHAS
omroOKa.
MUHUMAaNbHbIA | JlOmyIeHsl YZAOBJIETBO-
HECKOJIBKO PUTEITBHO

HC3HAYUTCIIbHBIX
OIINOOK pa3IHMYHBIX
THIIOB.

He ocBoenbr | [lomyrieHst HEYJIOBJIETBO-
3HAYUTENIHLHBIE PUTEIBHO
OLINOKH.
JononHurtensHpIC U
YTOUHSIOLUE
BOIIPOCHI
NpEenoJaBaTes He
TIPUBOJAT K
KOpPpPEKIINHU OTBETa
CTy/ICHTA.

unu

Brimonnenue
MPaKTUYECKOTO
3aJIaHUs ITOJTHOCTEIO
HEBEPHO, OTCYTCTBYET

6.2. [IpumepHbIe KOHTPOJIBHBIE 3a/1aHUs (BOIIPOCHI) JUIsl IPOMEKYTOUHOM aTTeCTalluu
DK3aMeH 110 IUCLUILIMHE IPOBOAUTCS B (popMe cobece1oBaHMs 110 IK3aMEHAlMOHHBIM OnieTam.
DK3aMEeHaIMOHHBIN OMJIET BKIIIOUAETOIMHTEOPETEUECKUM BOIIPOC U JIBAa IPAKTUUECKUX 3aJaHUSI.
Bonpocs! k 3x3aMeny:
Ilepeuens TeopeTHYECKNX BONPOCOB:

1. Metox uckyccTBeHHOro 6asuca

2. JlBolicTBeHHas 3aaaya Juis kaHoHndeckoi 3JII1. CoiicTBa B3auMoconpsiKeHHbIX cuMMeTpuuHbIX 3JII1.
Teopema 1BofiCTBEHHOCTH.

3. OmpeneneHust BBITYKIIOW, CTPOTO BBITYKJIOH, BOTHYTOM U CTPOTO BOTHYTOM (hyHKIMA. [Ipumepsr.
VYcioBus 3KkCTpeMyMma.

4. Meroasl ocienoBaTeNbHBIX Mpuommkenuil. Oomas cxema [IM. I'papuueckas narepnperanus [IM.

5. I'papuentssiiit Metoq (I'M). AHTUrpaueHT - HalpaBJIeHUE HAMCKOPEHIIIEro CIIycKa.

6. Oo6mas cxema ['M. Ilonnomarossiii ['M (MeTon Hauckopeiimero cirycka). I'padguueckas

UHTepIIpeTanus nouHomarosoro ['M.
7. 3anada Beimykiioro nporpammupoBanus (3BII). @opwmsl 3anucu. Ycnosus paspemmmocta 3BII.
8. T'paduueckoe pemnicHue.
9. ®ynknus Jlarpamxka 3BII. CennoBas Touka ¢pyHkun Jlarpamxa.
10. MeTton yClI0BHOIO rpajueHTa.
11. Meron mrpadubix pynkuuit (MIID). Onpenenenune u cBoiictBa pynkuuit mrpada. [Ipumeps
dbyuknmii mrpada.

IIpakTH4yeckne 3a1aHuA
1. Pemmnts 3JII1 cuMIjIeKc METOA0M
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f=2X, + X, - 2X, - min
X, +X,-X,28
X, -X,+2X,22;
~2X,-8X, +3X, 2 L;
X, 20(i=123)

2. F =4dx) + x2 — max
2x1—x, <12,

x1 + 3x2 = 13,
2x, + 5x, <11,
x, = 0.

CocTaBUTh M pelIUTH ABOMCTBEHHYIO 32124y

Kpurtepun ouenku:

KosmmgectBo
HA0paHHBIX
0aJ10B

XapaKTepHCTmca OTBETA HA TeOpeTH‘IECKI/Iﬁ BOIIpoOC / BBITIOJITHEHHS

KomMmnerennun
NMPAKTHYECKOI0 3a1aHus

JlaH mosHBIHN, pa3BepHYTHIM OTBET HAa NOCTAaBJIEHHBIN BOIPOC, IOKA3aHa
COBOKYIHOCTb OCO3HAHHBIX 3HAHUH N0 AUCLUILIUHE, J0KA3aTEIbHO PACKPBITHI
OCHOBHBIE ITOJIO’KEHHSI BOIIPOCOB; B OTBETE MPOCIEKUBAETCS YETKAsA CTPYKTYpa,
JIOTHYECKas! ITOCIIEI0BaTENbHOCTD, OTPAXKAIOIIast CYITHOCTh PACKPHIBAEMBIX 10 6.
MOHATHH. 3HAHWE TI0 NTPEAMETY IEMOHCTPUPYETCs Ha (DOHE TOHUMAHUS €ro B
CHUCTEME IaHHOM HayKU U MEXIUCLUILIMHAPHBIX cBs3eil. [IpuBenensl
JIOKa3aTeIbCTBA TEOPEM M BBIBOJBI (POPMYIL.

JlaH nonHbIN, pa3BEpHYTHINM OTBET HA IOCTABJIEHHBIN BOIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHMH 10 JUCLHUIUINHE, T0KA3aTEIbHO PACKPBITHI
OCHOBHBIE TTOJIO’KEHHS BOIIPOCOB; B OTBETE MPOCISKUBACTCS YETKAsA CTPYKTYpa,
JIOTHYECKasi TOCIE0BATENbHOCTD, OTPAXKAIOIIAsl CYIIHOCTh PACKPBIBAEMBIX
MIOHSITHH, TeOpuil. 3HaHUE 10 PEMETY TEMOHCTPUPYETCs Ha (hOHE MOHUMAaHHS
€ro B CHCTEME JJaHHOW HAayKH M MEKANCIMIUIMHAPHBIX CBsizeil. MoryT OBITh
JIOIYIIIEHBI HEZ0YETHI B J0Ka3aTeNnbCTBe (POPMYJT M TEOPEM, HCIIPABIICHHBIE
CTYJEHTOM CaMOCTOSATEJBHO B MPOILIECCE OTBETA.

96.

JlaH mosHBIN, pa3BEpHYTHIM OTBET HA MOCTABJIECHHBIN BOIIPOC, MOKA3aHO YMEHHE
BBIJICNIUTh CYIIECTBEHHBIEC M HECYIIIECTBEHHBIE TPU3HAKH, IPUYUHHO-CIICICTBEHHbIE
cBs3u. OTBET YETKO CTPYKTYpPHPOBAH, JIOTHUCH. MOKeT OBITh OIyIIeHa OaHa 8 0.
HETOYHOCTH WJIM HE3HAUHUTENbHAS OINOKA IPH J0KA3aTeNbCTBE (POPMYIT H TEOPEM
UCIIPABIICHHBIE CTYAEHTOM C IIOMOIIBIO ITPENOAAaBATEISL.

JlaH nonHBIN, pa3BEpHYTHINM OTBET HA IOCTABJIEHHBIN BOIPOC, TOKA3aHO YMEHUE
BBIJICITUTh CYILIECTBEHHBIE 1 HECYIIIECTBEHHBIE TPU3HAKH, IPUUNHHO-CIICICTBEHHbIE
cBsa3u. OTBET 4ETKO CTPYKTYPHPOBAH, JIOTHYEH. MOXeT OBITh JOMYIICHBI IBE 76.
HETOYHOCTH MJIM HE3HAYHUTENIbHbIC OUIMOKH NP TOKa3aTeabCcTBE (POPMYIT H TEOpEM
HCIPABJICHHBIE CTYAEHTOM C IOMOIIBIO MIPEnoiaBaTessl.

OIIK-1

Jlan He noaHbIN O0TBET. JIOrHKa U MOCIEI0BATENIFHOCTD U3JI0KEHUSI UMEIOT
HapyuieHus. JleMoHCTpUpyeT 6a30BbIe 3HAHUS 1O TIpenMety. MMeroTes 6 0.
HETOYHOCTH IPH JIOKA3aTEeIbCTBE (HOPMYIL, TEOpPEM

Jlan He nonHeIA oTBeT. Jloruka U MOCIEN0BaTENBHOCTD U3JI0KEHHSI UMEIOT
HapyurieHust. JleMoHCTpHUpyeT Oa30BbIe 3HaHMS IO npeamety Ilpu nokazarenbcTBe 56.
TeopeM H_(QOopMyIT JONYIIEHbI 3HAYNTEIbHbIE OIINOKH.

JlaH He noHbIA oTBeT. JIOTHKa U MOCIeI0BaTENEHOCTD U3IOKECHHS HMEEOT
HapyleHus. JJonyIeHsl OIMMOKH B PACKPBITHH MOHATHH, YIIOTpeOIeHHN

TepmuHOB. [Ipn moxazaTenscTBe TeopeM M (HOPMYI TOMYIIECHB! 3HAYNTESITEHBIE 46.
OIINOKH.

JomytieHs! oImmMOKy B paCKphITUH TOHATHH, yIOTpeOIeHnH TepMruHOB. He
MIPUBEICHBI TOKA3aTeIbCTBA TEOPEM H BBIBOJBI (POPMYIL. 30.

CTyIeHT He 0CO3HAeT CBS3b 00CYKAaeMOT0o BOIIPOca MO OWIIETY C IPyTUMHU
o0bekTaMM AUCUUIUTUHBL. OTCYTCTBYIOT BBIBO/IbI, KOHKPETHU3AIHS U 26
JI0Ka3aTeIbHOCTD M3I0)KEHUSL.
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OTBET MPECTaBISET COOO0M Pa3pO3HEHHBIC 3HAHMS C CYIIIECTBCHHBIMH OIMTHOKAMHU
o Bompocy. [IpucyTcTBYIOT (hparMeHTapHOCTh, HEIOTHYHOCTh U3JI0KCHUS.

16

OTBET Ha BOIPOC MOJIHOCTHIO OTCYTCTBYET
unu
OTKa3 OT OTBETA

0 0.

OIIK-1

HpaKTI/I‘lGCKOG 3aJlaHUC BBIIIOJIHCHO BEPHO,
OTCYTCTBYIOT OIIHOKHU PA3JIMIHBIX THUIIOB.

10 6.

[TpakTHueckoe 3agaHue BHIOIHEHO BEPHO,

OTCYTCTBYIOT OIIMOKH Pa3IMYIHBIX TUIIOB. MOTYT OBITH IOMTyIIEHBI HEJJOUYETHI B
OTIPEJETICHNH MOHATHH, NCTIPABICHHBIE CTYAEHTOM CaMOCTOSTEIIFHO B IIPOLIECCE
OTBETA.

96.

Xox pelieHus: BEpEH, M0JIy4eH HEBEPHBIN OTBET M3-33 OJHOM BBIYMCIIUTEIbHON
OH_II/I6KI/I, HO IIPpHU OTOM UMECTCA BEPHAA MOCICA0BATCIILHOCTh BCEX HIAroB pCIICHUA

8 0.

XO)] peuicHuA BEPEH, MOJTYUCH HeBepHHﬁ OTBET U3-3a ABYX BbIYHUCIIUTCIbHBIX

OIlII/I6OK, HO IIpH 3TOM UMECTCA BEPHAA MOCICA0BATCIIbHOCTh BCCX MIAI'OB PCIICHU .

76

Xon peuicHusA BEPEH, MOJTYUCH HeBeprIﬁ OTBET U3-3a ABYX HE3HAYUTCIIbHBIX
OIIHOOK Pa3JIMIHBIX TUIIOB, HO IIPHU 3TOM UMEETCA BEPHAA MOCICA0BATCIIbLHOCTD
BCEX IIArOB PCIICHUS.

6 0.

Xox pewenust He BepeH.JlomyiieHa oHa
3HAYUTEIbHBIASONINOKA. [[OTIOTHUTENILHBIE U YTOUHSIOIHE BOITPOCHI
MpEenoaBaTessi MPHUBOAAT K KOPPEKIIMH OTBETA CTYJICHTa

56

XO,Z[ peuicHus HE BepeH.HOHyIIIeHLI JABC 3HAYUTCIIBHBIC OHII/I6KI/I.I[OHOHHI/ITGHLHLI€
W YTOYHSAIOMIHME BOIIPOCHI MMPEIOoAaBaTC/IsA MPUBOIAAT K KOPPCKIMK OTBETA CTYACHTA

46

Xonx penienns He BepeH.onyIeHs TpY 3HAYNTENFHBIC OMHOKH. J{OTTOTHUTETFHBIE
1 YTOYHSIOIIHE BOMIPOCHI MIPETIOAABATENS IPUBOIST K KOPPEKITHH OTBETA CTYICHTA

36

He BepHas mocnenoBaTeI-HOCTh BCEX MIArOB penlieHns1l0NOTHUTENEHBIE U
YTOYHSFOIIME BONPOCKHI MPETIOIaBaTellsl MPHUBOIAT K KOPPEKIMH OTBETA CTY/ICHTA

26

CTyJIeHTa

He BepHas mocnenoBaTeI-HOCTh BCEX MIArOB pPenIeHNs1l0NOTHUTENEHBIC U
YTOYHSIONINE BOIPOCHI IIPETIOIaBaTelNsl HE MPUBOIAT K KOPPEKITUH OTBETA 16

BrInoHeHHe IPaKTUYECKOT0 331aHUSI OTCYTCTBYET 06.

6.3. MeTouueckue MaTepuallbl, ONpEaeIISIOIINe IPOLEAYPbl OLICHUBAHUS

XapaKkTepuCcTHKHU
Npoueypbl

Bun npouenypst

DK3aMeH

[lenb nporieaypol

BBISIBUTH CTeneHb chopmupoBanHocTukomneTennuu OITK-1

JlokaneHble  akTBl  BYy3a, | [lookeHHME O TPOBENEHHM TEKYIIETO KOHTPOJS YCIEBAEMOCTH H
periaMeHTHPYIOIINe POMEXYTOUHOW aTTectanuu oOyuatomuxcs CBOY, Bepcus 3.0,
MIPOBEACHUE MPOLETYPBI yTBepkaeHO pekropoM CBDY 19.02.2019 1.
[Tonoxenue o 6amnbHO-peTHHTOBOM cucteme B CBOY ,Bepcus
4.0,ytBepxkaeno 21.02.2018 r.
CyOBexTsl, Ha  KOTOPBIX | CTyAEHTHI 4,5, KypcabakanaBpuaTa
HaIpaBJIeHa MPOLEeaypa
ITepuon nposencHUs | JIeTHss 1 3UMHSSA DK3aMEHALMOHHAs CeCCUs- DK3aMEeH
IPOLEAYPBI

TpeboBanus K MOMEUIEHUSM U
MaTepHATLHO-TEXHHUECKUM
cpeacTBaM

TpeboBanus K
OIICHOYHBIX CPEJICTB

OaHKy
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

Onucanue MpoOBeJeHUs | DK3aMeH MpUHUMAaeTcss B  yCcTHOM  Qopme 1mo  Owmieram.

MPOLEIYPHI DK3aMeHaIMOHHBIH ouer 1o TUCIUILTNHE BKJIIOYAET
OJIMHTEOPETHUYECKUI BOMPOC U JIBa MPAKTUUECKUX 3ajaHus. Bpems Ha
MOJATrOTOBKY — | aCTpPOHOMUYECKHUI Yac.

[ITxaner ounenuBanus | [llkana oreHuBanus pe3yabTaToB MpuBeacHa B 11.6.2. PIT/I.

PE3yJIbTAaTOB

Pesynbrats! npoueypsl

B pesynbrate cnaun Bcex 3amanuii st CPC cTyneHTy HeoOXxoaumo
HaOpath 45 6aI0B, YTOOBI OBITH TOMYIIEHHBIM K 9K3aMEHY
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7. IlepeveHb 3/1eKTPOHHBIX H NEYATHBIX YU4eOHbIX H3IaHUI

DIIEKTPOHHBI
ABTOp, Ha3BaHUE, MECTO U3JaHUA, Hb CB®Y, © M3TaHHA:
W3/1aTeIBCTBO, TOJ U3JaHUs Hanwuwne KadenpabHas rotKa
No y4eOHOM JTUTEepaTyphl, BUI U rpuda, Bug OoubmmoTeKa AocTyna K Kos-50
XapaKTePUCTHKA MHBIX rpucda KOJI-BO pecypey cryne
MH(GOPMAILIMOHHBIX PECYPCOB 9K3EMILISPOB (Eglggg og?;H ToB
CBOY)
OcHoOBHas JuTeparypa
1 | IlanTeneer A.B. MeTobl 18
ONTUMHU3AIMU B IPUMEPAX U
3amavax: yue0. mocodue . — M3na-e 6
3-e, crep. — Mockaa: Beicl. k.,
2008. 544 ¢
JlononHuTenpHas TUTEpaTypa
2 Kazanckas, O. B. Mongenu u 18

METOJIbI ONTHUMH3AIUH : YIeOHOE
mocobwue : [16+]/

O. B. Kazanckas, C. I'. IOmn,

0. K. Anscona ; HoBocubupckuit
rOCyIapCTBEHHBIM TEXHUYECKHUI
yHuBepcuteT. — HoBocnOupck :
HoBocubupckuii
rOCyIapCTBEHHbBIM TEXHUYECKHI
yHuBepcureT, 2012. — 204 c.

https://biblioclu

b.ru/index.php?

page=book&id=
228848

Metoauyeckue pa3padoTKu By3a

Camoxuna B.M. Metoanueckue yKka3aHusl K BHIIOJIHEHUIO CAMOCTOSATENIbHOW PabOThI MO JUCLUIUINHE
«Meronpl oTnuMHu3anun» Ha TeMy: « TpancrnopTHas 3afaday» JUIsl CTYACHTOB HalpaBJIeHUS
noarotoBku: 01.03.02 «IIpuxnagnas maTreMaTka 1 UHGOPMATUKAY,
09.03.03"[Ipuknaguasuandopmaruka», Hepronrpu 2018, 53 c. — 39k3
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https://biblioclub.ru/index.php?page=book&id=228848
https://biblioclub.ru/index.php?page=book&id=228848
https://biblioclub.ru/index.php?page=book&id=228848
https://biblioclub.ru/index.php?page=book&id=228848

1))

2)

8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn « UHTEepHeT» (1as1€€
ceTb-UHTEpHET), HEOOXOAMMBIX JISI OCBOEHHSI AUCUUIIMHBI
[Mopran Math.ru: Oubnuoreka, Menuareka, OJUMIHMAIbI, 3aqa4d, HAYYHBIE [IKOJBI,HCTOPUS
MaTeMmaTukuhttp://www.math.ru
MOCKOBCKUH IIEHTP HEMPEPHIBHOTO MAaTEMAaTUYECKOTO 00pa3oBaHus http://www.mccme.ru
[Ipuknagnas MareMaThka: CIPAaBOYHUK MAaTeMAaTHUYECKUX (POPMYII, MPUMEPHI U 3aJa4d C PEHICHUSIMU
http://www.pm?298.ru

9. Onucanue MaTePUAJIbLHO-TEXHUYECKOH 0a3bl, HEO0OXOAUMOM AJIs1 OCYLIECTBJICHUS
00pa30BaTeIbHOIO NMpoecca Mo JMCHUIIHHE

Ne Buabl yueOHbIX HanmeHoBaHMe ayIuTOpHi,
- o Ilepeyenn obopynoBanus
n/n 3aHATHH Ka0MHeTOB, 1a00paTOpui M mp.
Jlek1imoHHBIE MynbTUMETUIHBIA KaOWHET WHTEpPAKTHUBHAS TOCKA,
|| 3amTHs, HOYTOYK, MyJIbTUMETUIHBII
" | IpaKTU4YeCKue IIPOEKTOP
3aHSTHS
) IMToaroroska xk CPC | Kadbuner mist CPC Ne 402 KommnbroTep, 1ocTymn k
] UHTEPHET

10. Iepeuensb UHGOPMANMOHHBIX TEXHOJIOTH, HCTIOJIb3yEeMBbIX NMPH OCYIIECTBIEHUH
00pa30BaTe/IbHOIO MpoLecca Mo JMCHUIIMHE, BKJIYasi epevyeHb NPOrpaMMHOro odecnevdeHust
U UHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
10.1. Ilepeuenb nHGOPMALIMOHHBIX TEXHOJIOT MM, UCTIOJIB3YEMBIX MIPU OCYILECTBICHUH
00pa30BaTeIbHOTO MpoIecca Mo AUCIUILTHHE?

IIpu ocymecTBieHMH 00pa30BaTEIBLHOTO MPOLiecca M0 TUCLUITIIMHE UCTIONb3YIOTCS CIeIyIoIue
UH(POPMALMOHHBIE TEXHOJIOTHH:

. UCTIOJIb30BaHUE HA 3aHATHIX SJICKTPOHHBIX W3IaHHH (YTCHUE JICKIHA C UCTIOIb30BaHUEM
CJIaliI-NIPE3CHTALMM, 3JIEKTPOHHOrO Y4eOHOro Imocodus), BHUAEO- U ayAHOMaTepuanoB (depes
Wurepuer);

. OpTaHu3aIysl B3aMMOICHCTBHS ¢ O0YYAIOIIUMICS TTOCPEIICTBOM DJICKTPOHHOM MOYTHI
CJ10 Moodle.

10.2. TlepeueHs mporpaMMHOTO 0OecTIeYeHUS
CBoboano pacmpoctpansiemoe [10: Open Office

10.3. IlepeueHb HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM
He ucnons3yrorcs.

B nepeyHe MOTYT OBITh yKa3aHbI Takue HH()OPMAIMOHHBIC TEXHOJIOTHH, KaK HCIIONB30BAHHE HA 3aHATUSX HJICKTPOHHBIX M3JAHHI (YTCHHE JICKIHUH C
HCIIONB30BaHUEM CIAHI-TIPe3eHTAIHIL, JIEKTPOHHOT0 Kypca JIKIH, rpaguuecKix 00beKTOB, BUIEO- ayIN0- MAaTePHAIIOB (4epe3 MIHTepHeT), BUPTyalbHEIX
7Ta00paTopHil, MPAKTUKYMOB), CIECHHAIH3UPOBAHHBIX M OQHCHBIX NPOrpaMM, MH(QOPMAIMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX, OpraHHU3aLMsA
B3aHMOJEHCTBUS C 00YJAIONIMMHUCS TOCPEICTBOM JIEKTPOHHOU MOUTHI, GOopyMOB, IHTEepHET-TPyIII, CKalIl, YaThbl, BUICOKOH(DEPEHIICBA3b, KOMIIBIOTEPHOE
TECTHPOBaHUE, JTUCTAHIOHHBIEC 3aHATUS (OJUMIHAJBI, KOH(pEpeHIHN), BeOUHAp (CeMHHAp, OpraHU30BaHHEIA depe3 VHTEepHET), MOATOTOBKA IIPOEKTOB
CHCIIONIb30BaHHUEM JICKTPOHHOTO Ohrica I 000IOYKH) U T.I1.
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http://www.math.ru/
http://www.mccme.ru/
http://www.pm298.ru/

JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJIAHBI

b1.0.16 MeToabl OoNTHMHA3AINH
Y4eOHBI Buecennnie n3MeHeHus [IpenonaBatens | IlpoTokon 3aceganus
W ron (®HO) BBIITY CKAOIIEH
kKadeapei(1ata,HoMED),
®UO 3aB.xadenpoi,
MOJIITUCH

B ma@zuqe yKasvleaemcs noJbKO Xxapakmep uzMeHeHull (HanpuMep, U3BMEHEHUe niemvsl, CHUCKa
UCMOYHUKOB no meme uiu memam, cpedcm@ NPOMENCYMOUYHO2O KOHmpOJl}Z) C yKA3aHuem nyHKmoe

paboueti npoecpammul. Camo cooepoicanue UMeHeHUl O0QOPMAAEMC NPULOHNCEHUEM NO CKBO3HOLL
HYMepayuu.
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