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1. AHHOTAIIUA
K paboueii nporpamMMe JUCHHUIIMHBI
B1.0.17 Mertoabl onTUMHA3AINHA

TpynoemkocTs 6 3.¢.

1.1. Heanb ocBoeHus1 U KpaTKoe cojiep:KaHue TUCHUIINHBI
Llesqb ocBOeHUsI: O3HAKOMIIEHHE ¢ 0a30BBIMH MaTEeMAaTHYECKUMHU MOJEIISIMH M OCBOEHHE YHCIICHHBIX
METOJIOB PELICHHs KJIACCUYECKUX JKCTPEMAJIBHBIX 33Ja4, a TaKKe 3HAKOMCTBO C COBPEMEHHBIMHU
HaIlpaBJICHUsAMM DPa3BUTHS METOJOB ONTHUMU3AIMKM. B 1enoMm marepuan Kypca OpHEHTHPOBAaH Ha
YMEHHE TPaBWIBHO KIACCH(PHUIMPOBATh KOHKPETHYIO NPUKIAJHYIO 3a/]ady, BBIOMpaTh HanOosee
MOJXOJAIINI METOI PEILICHHS] U PEaIM30BbIBATh €r0 B BUJIE aJITOPUTMA U IIPOIPAMMBI.

Kpartkoe coaepxkanue aucuunamubl: JluHeHOe mporpamMmMupoBanue. ['paduyeckoe perieHue
nsymepHbIX 3JII1. Beimykible MHOTOrpaHHble MHOXkecTBa OINOpPHBIE PEUICHUS] CUCTEMbl JIMHEHHBIX
anredpanveckux ypaBHeHui. CumruiekcHbI Meton pemenus 3JIII. Meron uckyccTtBeHHOro 6asuca
DOneMeHTbl TEOpUHM JBOMCTBEHHOCTH B JIMHEWHOM IpOrpaMMHpoOBaHUM. TpaHcmopTHas 3aaada
besycnoBnas ontummszanus. [lokoopauHaTHBIA METO/I.
1.2. IlepeyeHb mIaHHMpPYeMBIX Ppe3yJbTAaTOB OOy4YeHUS] MO AUCHHUILUINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3YJIbTATAMH 0CBOEHHUSs1 00pa30BaTeIbHON MPOrPaMMbl

[Inanupyemsle

pe3ynbTaThl OCBOCHUS
HaumenoBanue naankaTopa [TnanupyemMpie pe3ynbTaThl

HPOTPAMMbI JOCTHKEHHST KOMITETSHITUN 00yYeHUS IO TUCIIUTUTHE
(comepkaHue M KOIBI

KOMIICTCHITHH )
OIIK-1 Cnoco6en | OIIK-1.1 3HaTh OCHOBBI JUCKPETHOH | 3HAET OCHOBEI METOJIOB
MIPUMEHSATH MAaTE€MaTHKH, MaTeMaTH4ECKOr0 | ONTUMU3ALIMH.
€CTECTBCHHOHAYUYHbIC U | aHANMKW3a, JUHEHHOW  anreOpsl W | YMeeT pemaTh  CTaHAApTHHIE
oOLIeMH)KEHEPHbIE FEOMETPUH, TEOPUH BEPOATHOCTEW U | MpodecCHOHANbHBIE 3a7adyd  C
3HaHUA, METOJBbI | MATEMAaTUYECKON CTaTUCTUKH, METOJIOB | IPUMEHEHUEM
MaTeMaTHYECKOTrO ONTHUMU3ALMM, YHCICHHBIX METOJOB, | ECTECTBEHHOHAyYHbIX  3HAHUH,
aHanu3a U | MAaTEMaTUYECKOTO W HMHTALMOHHOTO | PAaBWIBHO KJIaCCU(PUIUPYET
MO/JIETMPOBAHNUS, MOJEJIIMPOBAHUS , BBIYUCIUTEIBHOU | KOHKPETHYIO MPUKIIATHYIO
TEOPETUYECKOTO U | TeXHUKA s TEOPEeTHMYECKOro U | 3ajady,  BbIOMpeT  Haubosee
9KCIIEPUMEHTAIIBHOTO | SKCIIEPUMEHTAIIBHOTO HCCJENOBAHMS B | HOAXOASIIMI METOJ pElIeHUs U
HCCIEeI0BaHUs B | MpoQecCUOHAIBHOM eATeIbHOCTH peann30BbIBAET €r0 B BHUJE
npodeccHoHaTbHOM OIIK-1.2 Ymeer pemiarb CTaHIAPTHBIC | AITOPUTMA
NEeSATENbHOCTH npodeccuoHanbHbIe 3a1auu ¢ | Biageer yncnenHsiMu MeToAgamMu

IPUMEHEHUEM €CTECTBEHHOHAYYHBIX U | PELIEHUS KJIACCUYECKUX

OOLIEMH)KEHEePHBIX 3HAHMM, 00 OCHOBaX
BBIUUCIUTEILHOM TEXHUKH, METO/I0B
MaTEeMaTHYeCKOTO aHauu3a, JUHEHHOU
anreOppl U TEOMETPUH, AUCKPETHOU
MaTE€MaTUKH, TEOPUU BEPOATHOCTEH H
MaTeMaTHYeCKON CTAaTUCTUKHU, METOJIOB

ONTUMU3ALINH, H YHUCJICSHHOTO,
MaTeMaTHYEeCKOTO W HMMHTAI[HOHHOTO
MOJEIIUPOBAHUSA

OIIK-1.3 Bnaneer HaBBIKAMU
TEOPETUUECKOTO H
SKCIIEPUMEHTAILHOTO HCCIIeTOBaHUS
00BEKTOB npodeccuoHanbHON
JIESITEILHOCTH

OKCTPpEMAJIbHBIX 3a1a4

1.3. MecTo AucuMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOTrPaMMbl




Wupekchl 1 HaMMEHOBaHUS y4€OHBIX JUCIUTUIMH
(Moyneit), paKTHK

Ceme
Ha KOTOpbIE
HaumenoBanue CTp JUIsL KOTOPBIX COJIEp’KaHNe
Nunexc OIUPAETCA N
JUCLIUILINHBI u3yue . JAHHOM JUCLMIINHBI
CoJiep>KaHNE JaHHOMU
HUSA (MO[yss1) BBICTYIIAET
JUCIUIUIAHBI o
onopou
(Mommyist)
b1.0.14 Maremaruka
b1.0.25 Yucnenunsie
METO/1bI
b1.B.JIB.04.01 b3.01(/1) Bemmonuenue u
Matemaruueckoe 3aIUTa BBITYCKHOM
b1.0.17 | Merons ontumuzanuu | 6,7 MOJEJIIMPOBAHUE KBaJIM(DUKALIMOHHOM
MathCad paboThI
b1.B./1B.04.02
Maremarnueckoe
MOIETTUPOBaHUE
MathLab

1.4. SI3bIk npenogaBaHusi: pyCCKUi




2. O0beM TUCHHUIJIMHBIB 324€THBIX ¢IMHUIIAX C YKA3aHUEM KOJUYeCTBA aKaIeMHUYeCKNX YaCOB,
Bbl/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aroluXxcs ¢ npenojaBaresieM (10 BUIAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEIbHYIO PA00TYy 00y4YaKOIIUXCS

Beinucka u3 yueonoro miana (rp. BA-TTHU-20):

Ko n HazBanme AMCHUIUIMHBI IO Y4€OHOMY TUIaHY

b1.0.17 MeTtosl onTUMHA3ALNIA

Kypc nzyuenus

3,4

CemecTp(bl) U3y4YEHHUSI

6,7

dopma MpOMEKyTOUHON aTTECTAlMH (3a4eT/3K3aMEH)

JK3aMeH/ PK3aMeH

KOHCYJIbTAITHH)

PI'P, cemecTp BbINOJHEHUS 7
Tpynoemkocts (B 3ET) 6 3ET
Tpynoemkocthb (B yacax) (cymma ctpok Nel,2,3), B 1.4.: 108/108
O6beM aynuTopHOI Br.u. ¢
Nel. KonTakTHasi padoTa o0y4aromuxcs ¢ YAUTOP MIPUMEHEHHEM
) paboTHl, 1
npenoaasaresiem (KP), B yacax: HOT wmm 30, B
B yacax
qacax
O6wem paboTsl (B yacax) (1.1.+1.2.+1.3.): 48/43 -
1.1. 3ansATHUS NEKIMOHHOTO TUIA (JIEKIIUH) 16/14 -
1.2. 3aHaTHS CEMUHAPCKOrO TUIIA, BCETO, B T.4.: - -
- CeMHHApPHI (TIPAKTUYECKUE 3aHATHS,
32/28 -
KOJUJIOKBUYMBIH T.I1.)
- 1abopaTopHbIC PaOOTHI - -
- IPAaKTUKYMBI - -
1.3. KCP (kOHTpOJIb CAMOCTOSITEIbHON PabOTHI, 11 i

Ne2. CamocrositesibHas padora odyuaromuxcs (CPC)
(B 4yacax)

32/29

Ne3. KosimuecTBO 4acoB Ha IK3aMeH (IIpH HAUTUYUHU
JK3aMeHa B y4eOHOM IIJIaHE)

27/36

1yKaBBIBa€TC$I, €CJIM B aHHOTallM O6pa30BaTeHLHOI71 OporpamMmal 1O MO3ULNHU ((CBG,I[GHI/IH O MPUMCHCHUHN INCTAHIUOHHBIX

TEXHOJIOTUH U QJICKTPOHHOT'O O6y‘I€HI/I$I)) YKa3aH OTBET «da».

4




3. Conepmalme AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE€ IO TEMaM C YKAa3aHUEM OTBECICHHOI'0 HA HUX
KOJINM4YeCTBA AKAACMHUICCKUX JaCOB U BH/10B yqeﬁnmx 3aHATHI

3.1. Pacnpenesnenue 4acoB o pa3jejiaM M BUAaM y4eOHbIX 3aHATHI

KonTakTHas pabora, B yacax
= | ¥ |e - -
o = ©) o o
= | g = = =
= 3 = = =
Q 0 Q Q o
M E Q) Q) ™
= 3 = 2 = =
Paznen Beero 2 Eé 2 Q 2 2 | =| Yacet CPC
9acoB = = QS o os S
) Z ) < O () =
s | S22 | 8|5 |z | & =
& | 2| | &| & S a | 3
= a ~ = o = > = e
~ o S | o = 9] é o o)
= > o % > Q. x =) % N
= = = = o = = =
A A
S| B |og| 8|8 |8 |5 |8 |
6 cemectp
Brenenue. 12 2 4 2(T3)
JluneitHO® 12(13)
MIPOrpaMMHUPOBaHHE 31 6 12 4(T3)
4(13)
TpancnopTHas 3aiaya 22 6 10 2(T3)
CHUMILTIEKCHBIH METO. 17 5 6 1 4(13)
(CM) pemenns 3JII1 4(T3)
Dx3amMmeH (6 cemecTp) 27
Bcero gacoB (6 cemecTp) 108 16 32 1 27+32
7 cemectp
MeToa HCKYCCTBEHHOTO 13 2 4 5(PTP)
Oa3uca 2(T3)
DJIEMEHTHI TEOPUU
JTIBOMCTBEHHOCTH B 5(PTP)
JIMHEWHOM 19 4 8 2(T3)
POrpaMMHUPOBAHUHT
besycnosnas 19 4 8 7(13)
ONTUMU3AIIHS
Boiyxoe 21 | 4 8 1] sum)
IPOrpaMMHPOBAHUE
Dk3ameH (7 cemectp) 36 36
Bcero uaco(7 cemectp) 108 14 28 1 29+36

[Ipumeuanue: PI'P — Beimonnenue PI'P, T3 - Beimonenue tecroro 3ananus, J[3 — BBINOJHEHHUE
JIOMAIITHETO 3aJIaHus

3.2. Copepxanne TeM NPOrpaMMbl AU CHHUIIIMHBI
BBenenmne. lcrtopuss pa3BuUTHA, pOJIb M MECTO TEOPHUM OKCTPEMAJbHBIX 3aJad B CHUCTEME
(GyHIaMEHTAJIBHBIX M MNPUKIAJHBIX MaTEeMAaTUYEeCKUX JAUCHUIUIMH. ODKOHOMMKO-MaTeMaTH4eCKue
MOJIeNH: 3aJa4a OOBEMHOTO IUIAHUPOBAHMS MHOTONPOIYKTOBOTO MPOM3BOJCTBA, KJIACCHYECKAs
MaTpU4Has TPAHCIOPTHAsA 3ajaya, 3aj1ada o auere (0 cMecsix), 3ajaya o paHile (0 3arpyske CyaHa),
3aJla4ya 0 Ha3HAYEHUsX, 3a/1a4a OJHOMEPHOIO PACKpOsl MaTEpUAIOB.



JluHeiliHOe mWporpaMMupoBanue. 3anada JwmHeWHoro mporpammupoBanus (3JIII). Dopmsl
3anmucu:o0mas, cummerpuuHas, kaHonundeckass 3JIII. YcmoBusa paspemmmoctu 3JII1. I'paduueckoe
pemienue asymepHbix 3JIII. [locTpoeHue nOMycTUMOrO MHOYKECTBA, JIMHUN YPOBHS, MHOECTBA
ONTUMAJILHBIX perieHuil. I'paduyeckas uHTEpHIpeTays ciiydaeB CyIIECTBOBAHHUS M HECYIIIECTBOBAHHMS
penieHui.

Tpancnopthas 3agauya (T3). 3amkuyras TpancnoprtHas mozenb. CsoiictBa T3. Paspemnmocts T3.
Meton "ceBepo-zamagHoro yria"' Ui HaxXOKJIEHUS HAa4yaJbHOTO OIIOPHOrO IUIaHa IEPEBO3OK.
JIBoiicTBeHHas 3amauda k T3. HaxoxeHrne moTeHIMaIOB COOTBETCTBYIOIIMX AaHHOMY Oa3ucy. Merox
MIOTEHLHMAJIOB. MeTo1 MUHUMAIbHOM LIEHBI JUISl HAXOXKAEHUS! HAa4aJbHOTO OMOPHOTO IJIaHA MIEPEBO3OK.
Pemenne nezamkuyThix T3. BBenenne pUKTUBHBIX ITYHKTOB OTIIpaBlieHHs (Ha3HaueHUs). DUKTUBHBIE
[IEpEMEHHBIE.

Cummiexkcubiii mMeron (CM) pemenuss 3JIII. CummiekcHas tabnuna. [lpaBuna mnepecuera
CHUMIUIEKCHOM TaOIuIBl U nepexose K HoBoMy Oasucy. [Ipusnak Hepazpemunmoctu 3JIII. [Tpusnak
ontuManbHOCTU. AnroputM CM. Pemenue cummerpuunoit 3JIII. Pemenune cummerpuunoit 3JIIT c
MTOMOIIBI0 METOJIa JAOTOJHUTENbHBIX MTepeMeHHbIX. CBOMCTBA MOJIYyYEHHOTO PEUICHUS. NMPAKTHYECKOe
3aHATHE.

Meton uckyccrBeHHoro 6asuca (MUB). VckyccTBenHble nepemeHHble. Bemomoratenshas 3JIT1.
Ces3p ucxonnou u BenomorarensHor 3JIII. ITpusnak Hepaspemmmoctu 3JII1 ncnons3yemsiii B MUDB.
JIByxda3ubiii 1 ogHoda3Hbiil BapruanTel MUB.

JJIeMeHTbl  TEOPUM  [BOWCTBEHHOCTH B  JIMHEHHOM  NPOrpaMMHPOBAHUM. [Tapa
B3auMoOCONpsbKeHHbIX cumMeTpuuHbix 3JIII.  JIBoiicTBeHHast 3amaya i kaHoHuwdeckout 3JIIT.
CaoiicTBa B3auMOCOIPsDKEHHBIX cuMMeTpuuHBIX 3JII1. Teopema 1BONCTBEHHOCTH.

BesycaoBnasi ontummsauusa. Beinykneie @yHkuuu. OnpeneneHus BBIIYKIOW, CTPOrO BBITYKIOH,
BOTHYTOH W cTporo BorHyro ¢yHkmuil. [Ipumepsl. Omnepanuu B Ki1acce BBIMYKIBIX (DYHKITHI:
JTUHEeHas KOMOWHAIUS BBIMYKIBIX (YHKIUN, (QYHKIHS MaKCUMyMa, CYIEpPIO3HIMS BBITYKIIBIX
¢dbynakuuii. Kpurepuu Boinykinoct nuddepeHnupyeMbix GyHKIui. Y CIoBUs 3KCTpeMyMa.
[Tokoopaunatueii Meton (IIM). Metonbl mocnenoBatenbHbIX npuOmmwkennit. O6mas cxema [TM.
I'paduueckass wmHTepnperanus [IM. Iluknudyeckuid mokoopAWHATHBIM — crmyck.  CiyuyalHbII
MMOKOOPIMHATHBIN crycK. [lokoopAMHATHBIN CITYCK ¢ BBIOOPOM "OBICTpOI" MEpEeMEHOM!.

I'pamuentheiii Mmeron (I'M). AHTUTpagWEHT - HampaBlICHHE HaWCKopewiiero cmycka. OOmas cxema
rpal’ M. TlonmHomaroseii I'M (MeTom Hamckopeimero cmycka). I'padudeckas wuHTEepnperamus
noaHomarosoro I'M. Hekotopsie moaudukanuu ['M.

Brinykisioe mporpamMmMupoBaHue. 3amada BeIIyKJIoro mnporpamvupoBanus (3BIT). ®opmbl 3amucw.
Ycenorus paspemmmoctr 3BII. I'paduueckoe pemenne. Teopembl Kyna-Takkepa. @ynkius Jlarpanka
3BII. CennoBas touka ¢yakiuu Jlarpamka. YcioBue Creiitepa. Teopema Kyna-Takkepa B oopme o
cennoBoii Touke ¢(ynkiuu Jlarpamka 3BIl. Teopema Kyna-Takkepa B muddepenunanbHoi dopme.
Meron ycinoBHOro rpaauenta. Meron mrpadubix (yaknuin (MII®). Onpenenenue W CBOHCTBA
¢byukuuii mrpada. [pumepsr pynkuuit mrpada. llrpaduoit muoxurens. Anroputm MILIOD.

3.3. ®opMbI U MeTObI NPOBEeHUS 3aHATHI, IPUMeHsieMble Y4YeOHble TeXHOJIOTHH
B npouecce npenogaBanusi AUCHUILIUHBI UCTIONB3YIOTCS TPAAUIIMOHHBIE TEXHOJIOTUU HapsAy C

AKTUBHBIMH U NUHTCPAKTUBHBIMU TCXHOJIOTUSAMU.
Yuebnuvie mexnojlocuu, uCnojlib3yemasle 6 06p030661m€ﬂbHOM npoyecce

Hcnonb3zyemslie
Koanuectso
Pazgen qucuuniuHel Cemectp aKTHUBHBIX/MHTEPAKTUBHBIE 4ACOB
o0Opa3oBaresibHbIe TEXHOJIOTHH
TpancnoprHas 3a1aya 6 case-study 4
CummnexcHelit Mmeroq (CM) 6 npobremioe obysenue 4
pemenus 3JII1
DNEeMEHTHI TEOpUU 7 case-study 4




JIBOMCTBEHHOCTH B
JIMHEHHOM
IPOrpaMMHUPOBAHUHT
Be3ycaoBHAas ONTHMU3AIUS 7 npobnemuoe odyuenue 6
Hroro: 18 4.

[Ipu npobremmnom ob6yyenuuno pyKOBOJICTBOM IPENOAaBatTes GOpMyIUpyeTCst MPoOIeMHBIN

BOTIPOC, CO3JAIOTCS MPOOJIEMHBIE CUTYAallMH,B PE3YJIbTaTe YEero aKTUBU3UPYETCS CaMOCTOSTEIbHAs
NEeSITETBHOCTh CTYJEHTOB,IPOUCXOIUT OBJIAJICHUE PO(PECCHOHATBHBIMU KOMITETCHITUSIMHU.

4. Hepe'{eﬂb y‘leﬁHO-MeTOIII/I‘leCKOFO o0ecrneyeHHu A1 CAMOCTOSATEIbHO

paboTLI’06yuaoIMXCs 10 UCHHILIHHE

ConepxanueCPC
Haumenosanune Tpymo-
PyA DOpMBI U METOBI
Ne paznena (Tembl) Bux CPC €MKOCTh
KOHTPOJIS
UCIAIUINHEI (B yacax)
6 cemecTp
1. Brenenue. IToaroroBka K TECTUPOBAHUIO 2(T3) BrinosiHenue tecta
. Brimonnenne nomantgero CBoeBpeMeHHas
JIuneiinoe 12(J13) p
2. 3aaHus caaya
MIPOTPaMMHPOBAHHE 4(T3)
IToaroroBka K TECTUPOBAHUIO Brimosaenune tecra
BrinonHeHue qomamiHero A(13) CBoeBpeMEeHHas
3. | TpancnopTHas 3ama4a 3aJaHust 2(T3) crayva
IToaroToBKa K TECTUPOBAHUIO BrmoiHeHME TecTa
o Brmmonnenne momantaero CBoeBpeMeHHas
4 CHUMILTIEKCHBIH METO/ saz[aHIII/m 4(13) cg -
' (CM) pemrenns 3JII1 4(T3)
IToaroToBKa K TECTUPOBAHUIO BrmoiHeHME TecTa
20 sKk3aMeHaIIMOHHBIX
5. DK3aMeH [ToaroroBka K 3K3aMeHy 27 1t
OMJIETOB
Bcero uacos (6
( 32427
ceMecTp)
7 cemecTp
Merto 3amura PI'P
A Brimonnenue PI'P 5(PTP) HI
6. HMCKYCCTBEHHOTO Brinonnenue tecta
[ToaroroBka K TECTUPOBAHUIO 2(T3)
Oasuca
DJIEMEHTHI TCOPUHU
o 3amura PI'P
JIBOCTBEHHOCTH B Beimonnenue PI'P 5(PTP) o
7. N Brinonnenue tecta
JIMHEHHOM [ToaroroBka K TECTUPOBAHHIO 2(T3)
MIPOTrpaMMHUPOBAHUHN
8 besycnoBHas BrimonHenue goMarHero 7013) CBoeBpeMeHHas
' OIITUMU3ALIUS 3aIaHus craya
9 Brimyknoe Brimonnenue goMarrHero $(I13) CBoeBpeMeHHas
' MPOrpaMMUPOBAHNE | 3aJaHUS craya
20 3K3aMeHAIIMOHHBIX
10. OK3aMeH [ToaroroBka K ’3K3amMeHy 36 1
OMIIETOB
Bcero uacos (7
( 20436

ceMecTp)

2CamocrosiTenpHas paboTa CTYICGHTA MOXKET OBITH BHEAYIMTODHOH (BBIIONHACTCS CTYIGHTOM CAMOCTOATCIBHO 6€3 YydacTHs
NPETofiaBaTeIs — HapUMep, MOJIrOTOBKa KOHCIIEKTOB, BBITIOJIHEHUE ITMCBMEHHBIX Pa0OT M JIp.) M ayAUTOPHOM (BBIMOIHACTCS CTYACHTOM

B QyIUTOPHUU CaMOCTOSITEIBHO MO PYKOBOACTBOM MPETogaBaTellsi — HalpuMep, 1adopaTopHast WK MpaKTHIecKas pabora).

7




PacuerHo-rpajguueckas padora
PI'P BbImonHsAETCS B COOTBETCTBMU C BapuHaHTOM. BapwaHT CTyJIeHT BbIOMpAeT COTJacHO HOMEpY B
aynuTopHOM xypHaie. TpeboBanust k PI'P: cooTBeTcTBHE TeMe, MOJIHOE PACKPBITHE TEOPETHUECKOTO
BONpOCA, MPaBWIBHOCTh pEIIEHUS 3a/1ad, COOTBETCTBUE palbOThl MpaBWiaM OQOPMIICHHS,
NPEIbABISIEMBIX K paboTaM TaKOro BHJA, COOTBETCTBUE JIUTEPATYPHBIM HOpMaM (IIPaBUIBHOCTD). 3a
HECOOJII0ICHNE TIPAaBUJI KOJIMYECTBO OAIJIOB CHIKACTCH.

PacueTrHo-rpaduyeckas padora
1. Pemuth 3a1auy MeTOA0M HCKYCCTBEHHOT0 6a3uca

1. F=2x1 — 3x2 + 6x3 + x4 — max
2x, + x;—2x3+x, = 24,
X1+ 2x,+4x3 < 22,
X1 —X; + 2x5 = 10,
X1, Xg = 0.
2.Pemmnth 3a1a4y ABOIICTBEHHBIM CUMILJIEKC METOI0M

1. F=x +x2 + 2x3— max
X+ x4x3 =8,
X, — Xy =4,
X, + 2x, = 6,
X1, X2,%3 = 0.
Kpurepun ouenku PI'P

ITo nToram BbINOJIHEHHS PA0OTHI- MAKCHUMAJIbHBIN 6ay11-20.
- paboTa BBINOJIHEHA OJHOCTHIO, IPABHJIBHOCTH BBITIOJIHEHUS KaxKa0ro 3ananus — 10

TecTOBBIII KOHTPOJIb

[ToBepsieT TeopeTHUecKre U MPAKTUYECKUE 3HAHUS CTYACHTOB 110 U3yYEHHOMY pa3/iey,IPOBOJIUTCS B
(hopMe FNEKTPOHHOTO TECTHPOBAHMUSI.

Temaruueckas cTpyKTypa:

OcHOBHbBIE OHATUS JUHEHHOTO MPOTPAMMHUPOBAHUS

JIuneitHoe mporpaMMHUpOBaHUE

TpancnoprtHas 3agaya

CummiekcHbiit meton (CM) pemernst 3J111

MeTo1 HCKyCcCTBEHHOTO Oa3uca

. DneMEeHThl TEOPHH JIBOICTBEHHOCTH B JINHEHHOM MPOrPaMMUPOBAHUU
OO0pa3iel TECTOBBIX 3aJaHUM:

ocokrwnE

1. IIpu pemienun 3JII1 nmosryyena cumiiekc-radamnuna,
B X, | X | X |b
Xs -3 3 3 3
Xs 2 -1 -3 8
X5 2 5 2 6
X, 1 2 1 2
f -3 |4 -5 |15

Ecnu BBecTH B Oasuc MNEPEMCHHYIO X4, TO U3 ba3uca 6y;[eT BBIBC/ICHA IICPEMCHHAs
a) X,
b) Xs.
c) X;.



d) X;.
2. MaremaTuueckas moaeib 3JIII umeer Bua:
F(x1, x2) = 6x1 + dxo— max
0,1x1+ 0,4x2 < 1,8,
0,2x1+ 0,1x2 < 1,2,
0,5x1+ 0,3x2 < 2,4,
x1>0,x2>0.
OToli 3aJaue SKBUBAJICHTHA 3a/1a4a;
a) F(x1, x2) = 6x1+ 4xo— max
x1+ 4x2 < 18,
2x1+ 1xp < 12,
5x1+ 3x2 <24,
x1>0,x2>0.
b) F(x1, x2) = 6x1+ 4xo— min
x1+ 4x2 < 18,
2x1+ 1xp < 12,
5x1+ 3x2 <24,
x1>0,x2>0.
c) F(x1, x2) = 60x1 + 40x2— max
x1+ 4x2 < 18,
2x1+ 1x2 < 12,
5x1+ 3x2 <24,
x1>0,x2>0.
3. Oobaactpb gonycrumbix pemenni 3JII1 umeer Bua:

X2

Torpa makcuMasbHOE 3HaucHHE GyHKIUU F(x1, x2)= x1 + 3x2 paBHO...

a) 18

b) 6

C) 15

d) 27

4. Obaactb gonycrumbix pewmenui 3JII1 npeacrasiena Ha pucyHke:

MaxkcumanbsHoe 3HaYeHne pynkuun F(x1, x2)= 2x1 + 2x2 paBHo...
a) 12
b) 14



C) 16

d) 20

5. MakcumaJibHOe 3HadeHue neaeBoil pynkuun F(X1, X2)= 5x1 + 2X2 NpU OrpaHuYeHHusAX: x1 + x2 <
6, x1<4,x1>0, x2 >0, paBHO ...

a) 24
b) 18
C) 26
d) 12

6. Ilpennpusitne peajusyer wu3fenusi AByYX BuIoB. Ha u3roroBiieHme wm3geausi Buaa A
pacxoayercsi 2 Kr ChbIpbsi, HA M3roToBjeHue usteauss B — 1 kr coipbs. Becero umeercs S50 kr
coippsi. Heo0xoammMo cocTaBUTh IJIAH TNPOM3BOJACTBA, 00ecHeYUBAIIMI MOJyYeHHe
MAKCHUMAJIbHOW NPHUOBLIN, €CJIM CTOMMOCTh peajii3alMu OHOI0 H3/1eJus BUAa A cocraBisier 4
A.e., Buaa B - 2 y.e., npu 3Tom u3eanii Buaa A tpedyercsi u3roroBuTh He 0oJiee 30, a Buaa B — He
0os1ee 20.

HeaeBoii pyHKIMEH JaHHOM 32124 ABJIAAETCH PYHKIUSA ...

a) F(X1,X2)=4x1+2X2 —max
b) F(x1,x2)=30x1+30x2 —max
C) F(X1,X2)=2X1+X2 —max

d) F(X1,X2)=60 -2X1 -X2 —min

7. Ha 6a3e A1 umeercss 100 exunun ToBapa, Ha 0a3e A2 - 170 exmnunn ToBapa. C 6a3, Bech TOBap
HY’KHO mepeBe3TH B Tpu MarasuHa B kKouudecrse 100, 30 u 140 exuHMIl COOTBETCTBEHHO.
HN3BecTHa marpuna tapudos. Heo0xoauMo cruiaHupoBaTh NnepeBO3KHU TAK, YTOObI MX CTOUMOCTh
ObLJ1Ia MUHMMAJILHOI.

Jannas 3amada sSIBIsI€TCH ...

a) TPaHCIOPTHO# 3a1aueit

b) 3aaueii TMHAMHYECKOTO TIPOTPaMMHUPOBAHHMSI
C) 3aaueii KOMMHBOSKEpA

d) 3aJ1a4ei O HA3HAYCHUAX

8. B nmyHkrax A: u A, umeercsl coorBeTcTBeHHO 60 M 160 enmuun ToBapa. Bech ToBap HY:KHO
nepeBe3TH B TP NyHKTA B KoJmvecTBe 80, 70 u 70 exmunn coorBercTBeHHO. MaTpuna tapugos

uMeeT BHI: C:(: : 3} OnopHBLIM ILIAHOM AAHHOM 321a4M ABJISETCH IJIAH:
[60 0 0]
a) X = ;
20 70 70
(40 20 0
D X=l40 50 70)
« (20 20 20
5 \60 50 50
(30 20 10
9 X={50 50 60)

9. Ha 0a3ax A: u Az umeercs coorBeTcTBeHHO 120 u 160 exunun toBapa. Bech ToBap Hy:kKHO
nepese3Tu TpeM norpedourenssm B koaudecrse 80, 70 u 70 exuHun coorBercTrBeHHO. U3BecTHA

(1 6 sj
marpuna tapugon: C = .

517
HeaeBass pyHKuuss MMeeT BUA:
a) F=X11+6X12+8X13+5X21+X22+ 7X23—MiN

b)  F= X+ X, + X, + X5, + X5, + XJ,—min
C) F=80x1+70x2+70x3-120-160— min
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d) F=120x1+160x2—80x3—70x4—705 —min

10. HaiiTn 3Ha4eHusi a ¥ D npu KOTOPBIX TPAHCIIOPTHASA 3a/1a4a SIBJSIETCH 3aKPBITOH

30 100+b
20 3 9
30+a 4 1
100 6 8
a) a=60, b=80
b) a=60, b=85
c) a=60, b=70
d) a=60, b=75
IIxaja omeHNBaHUSA.
IIpoueHT BHINOJTHEHHBIX TECTOBBIX 3aJaHU I KoJyinuecTBO HAOpaHHBIX 0AJIJIOB
91% - 100% Ot1mnuno20 6amios
81% - 90% Ot1nnunol18-196ami0B
71% - 80% Xopomol7-186amioB
61% - 70% Y nosnerBoputenbHo12-16 Gamios
51% - 60% Y nosnersopurenbHo10-11 Gamios
<50% HeynosnerBopurensao0 6amioB

Jdomamnss padora

MpU3BaHa CHCTEMATH3UPOBATh 3HAHMS, TO3BOJISIET TMOBTOPUTH W 3aKpenuTh Marepuan. CTyaeHT
BBITIOJIHSAET BapUaHT MHIUBUIYaIbHOW JOMaliHei paboThl, HOMEpP KOTOPOTo COBIAAAE€T C HOMEPOM
ero (aMunuu B ayJUTOPHOM >XKypHaie. JlomaliHue 3aJaHUsl BBINOJHSIOTCS B COOTBETCTBUU C
rpaduKOM M3ydeHHUs JUCHMILIUHBI U CAAIOTCSl Ha MPOBEPKY MPEroJaBaTelo.

Kpurepun oueHku qoMamiHei padboTbi:

JIP BBITIOJTHEHA MTOTHOCTHIO, 33]]a4H BBITIOJIHEHBI TPAaBUIILHO, aKKYpaTHO -10 6asios.

JIP BBIIIOJIHEHA MOJHOCTBIO, XOJ PEUICHUS 3a/laHUl BEPEH, UMEIOTCS HETOYHOCTH B BBIUMCICHUS U
mocTpoeHusx — 8-9 6anos.

JIP BBINOJIHEHA HE MOJIHOCTHIO, XOJ1 PELICHUs 3aJaHUi BEPEH, UMEIOTCSI HETOYHOCTH B BBIUMCIICHUS U
MMOCTPOCHUSX — 5-7 0asuIoB.

JIP BbINOIHEHA HE MOJIHOCTBIO, XOJ1 PELICHUS 3a1aHUI HE BEPEH, UMEIOTCSI HETOUHOCTHU B BBIUMCIICHUS
U TOCTpOoeHUsX — 3-4 Gaia.

JIP BbINOIHEHA HE MOJIHOCTBIO, X0/ PELICHUS 3aJaHUI HE BEPEH, UMEIOTCSI HETOUHOCTH B BBIYUCIICHHS
U TIOCTPOEHUSX, CAaHA HE B IPEIyCMOTPEHHbIE cpokH — 1-2 Gaa.

-JIP He BeimosiHeHa — () OaylioB.

5. MeTtoauueckue yKazaHus Jjsl 00y4arOUIUXCsl M0 OCBOEHUI0 TUCHUTLIUHBI

Mertoauueckue yKazaHUs A HOMOIIM OOYYaroIMMCSl B YCHEIIHOM OCBOECHUHU JAUCLUILIMHBI B
COOTBETCTBUU C 3aIUIAHUPOBAHHBIMH BUJAMHU Y4eOHOM U CaMOCTOSTENIbHON pabOThl 00Y4atOLIUXCS:
Camoxuna B.M. Metoauueckue yka3aHus K BBIIIOJHEHHIO CAMOCTOSITENILHONU pabOThl O JUCHUILIMHE
«Metoasl oTnuMM3anMu» Ha TeMy: «TpaHcmopTHas 3amada» JUis  CTYACHTOB HAaIlpaBJICHHS
noarotoBku: 01.03.02 «[Ipuxnaagnas matrematuka u nHpopmarukay, Hepronrpu 2018, 53 c.
Meromnueckue ykazanus pasmeriensl B8 CJIO Moodle:http://moodle.nfygu.ru

PeliTUHHIOBBIN perjiaMeHT 10 JUCHUILIMHE:

Bua BbInoJiHsieMoii y4eOHoM
a0oThI
(ROHTpo.Jm LOLE bamnner Konnuectso
po tupyiot KonmuectBo 6annos OannoB ITpumeuanue
MaTepHuaJbl) (min) (max)
e WcnbiTanus / Bpewms na
} ¢dopmer CPC MOJITOTOBKY /
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http://moodle.nfygu.ru/course/view.php?id=5574

BBIIIOJIHCHHUE,
yac
6 cemectp
Brmomenne CBoeBpeMeHHAas
1. JIOMAIITHHX 20 35 106%5=50 p
N crada
3aaHuN
2. | TecrupoBanue 12 10 20 Brioierme
TecTa
3. DK3aMeH 27 30 Cobecenopanue
110 BOIIPOCaM
a. Beero 3a 32+27 45 100
CeMeCTp
7 cemectp
1 | TecrupoBanue 4 10 20 Croespemensas
crada
2 PI'P 10 15 20 3amura PI'P
Bemomenne CBoeBpeMeHHas
JIOMAIITHAX 15 20 106*3=30 p
N crada
3aaHUN
4 DK3aMeH 36 30
Beero sa 20436 45 100
CeEMeECTp

6. @OH/1 OLIeHOYHBIX CPEACTB /s NPOBe/leHUsI POMEKYTOUHOH aTTecTallii 00y4Yalomuxcs 1no
AUCHUILINHE

6.1. [Tokazarenu, KpUTEPUH U KT OIEHUBAHHS

Kpurepun
Konap! oniernBaeMbIxX TToka3zaTenb OlleHUBAHUS YpoBHU
N OLICHUBAHMS Ornenka
KOMIIETCHITUI (mo m.1.2.PIIJT) OCBOCHUS
(TecKpUNITOpHI)

OIIK-1 CoocobeH | 3HaeT OCHOBEI MeTon0B | Bricokuii Jan IMOJIHBIN, | OTIIMYHO
MIPUMEHSATH ONTHUMHM3ALIHH. Pa3BEPHYTHIN
€CTECTBEHHOHAYUYHbI OTBET Ha
e Hu IMOCTaBJICHHBIN
00IIIeNHKEHEPHBIC YMeer pemaTh CTaHIApTHHIC BOIIPOC, TIOKa3aHa
3HaHUA, MeTOobI | MpodecCHOHATbHBIC 3aJIa4H C COBOKYITHOCTb
MaTEMaTUIECKOTO IPUMEHCHHUEM 0CO3HAHHBIX
aHanIu3a U | €CTECTBEHHOHAYYHBIX 3HaHUH o
MO/ICITUPOBAHUS, 3HAHUH, MIPaBUIILHO JIHCIUIINHE,
TEOPETUYECKOr0 U | KiIaccuuuupyer JIOKa3aTeIbHO
SKCIIEPUMEHTAIIBHOT | KOHKPETHYIO  MPUKIATHYIO PaCKpPBITHI
O WCCIEIOBaHUS B | 33/ady, BBIOMpeT Haumbomee OCHOBHEIE
npodecCHOHANBHON | TOIXOIAIIHIA METOJ MOJIOXKCHUS
JeITEIbHOCTH pElIEHUs M PEealn30BbIBAET BOIIPOCOB; B

€ro B BUJIE aJlTOPUTMa OTBETE

MIPOCIIEKUBAETCS

Brnageer YHUCIICHHBIMU qeTKasl CTPYKTypa,

METOJaMH perieHus JIoruuecKas

KJIaCCHYECKHX MOCJICAOBATEIHLHO

SKCTpEMaJbHBIX 3a/1a4 CTh, OTpa)Kkaromas

CYIIHOCTb
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PacKpbIBaEMbIX
MOHATUH, TEOPUU.

3HaHue 1o
MpeaMeTy
JEMOHCTPUPYETCS
Ha ¢done

IIOHUMAaHUA €0 B
CUCTEME JAHHOU

HayKH u
MEXKIUCIUTLIINHAD
HBIX CBSI3CH.
Moryt OBbITh
JIOTYIIIEHBI
HEJ0YEThI B
OIpeaEIECHUN
MMOHSATHUM,
WCTIPABJIEHHBIE
CTYAEHTOM

CaMOCTOATCIBHO B
MMponecce OTBETA.

bazosrniit

Jan TTOJTHBIM,
pa3BEpPHYTHII
OTBET Ha
ITOCTaBJICHHBIHN
BOIIPOC, TOKa3aHO
YMEHHUE BBIJICIHUTh
CYIIECTBEHHBIE |
HECYIIIECTBCHHBIC
MIPU3HAKH,
MPUYHHHO-
CIIeICTBEHHEIE
CBSI3M. OTBer
YETKO
CTPYKTYPUPOBaH,
jJorudyeH. Moryt
OBITh  JTOMYILIEHBI
2-3  HETOYHOCTH
581051
HE3HAYUTEJIbHEIE
OIIINOKH,
HCIIpaBJICHHBIE
CTYJIEHTOM c
IMOMOIIILIO
MpernogaBaTes.

XOPOIIO

Munn-
MaJIbHBIN

Jlan

HEJOCTATOYHO
MOJIHBIN u
HEJOCTATOYHO
pa3BEPHYTHIN
otBeT. Jlormka wu
IOCJIeI0BATEIbHO
CTb H3JI0KEHUS

YAOBJIECTBO-
PUTCIIBHO
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HMEIOT
HapyLICHUS.
JomymieHst
OIIMOKHU B
PacCKpBITHH
IMOHSATHUM,
ynoTpeOaeHuu
TEPMUHOB.
Crynent HE
CIocooeH
CaMOCTOSTCILHO
BBIIEIIUTD
CYILIECTBEHHBIE U
HECYIIIECTBEHHBIE
MIPU3HAKU u
MPUYHHHO-
CIICJICTBCHHEIC
cBs3u. B oTBere
OTCYTCTBYIOT
BEIBOJIBI. YMEHUE
PacKpBITh
3HAYCHHUE
0000IIIEHHBIX
3HaHHUH HE
IMOKa3aHo.

He ocBoeHEbl

OTBer
MIPEACTABISIET
coOoi
pa3pO3HECHHBIC
3HAHHA C
CYIIIECTBEHHBIMHU
OIIMOKaMH I10
BOIIPOCY.
[IpucyrcTByrOT
(dbparMeHTapHOCTb,
HEJIOTUYHOCTD
H3JI0KEHHA.
CryneHT He
O0CO3HAET CBI3b
00cy)x1aeMoro
BOITpOCa I10
ouinery ¢
JIPYTUMH
00BEKTaMU
JIHACIUATIINHEL
OTCcyTCTBYIOT
BBIBO/IBI,
KOHKpETH3aIus U
JI0Ka3aTelIbHOCTh
M3JI0)KECHUSL.
JlomoaHUTEIbHEIC
Y YTOYHSIOININE

HEY/IOBJIET
BO-
pHUTEITHHO
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BOIIPOCHI
MperoaBaTelis He
[IPUBOJAT K
KOPPEKIIMH OTBETA
CTYyJICHTA.

unu

OTtBeT Ha BOMPOC
MTOJIHOCTBHIO
OTCYTCTBYET

unu

OTka3 oT 0TBETa

6.2. TUNoOBBIE KOHTPOJIBHBIE 3aIaHHsI (BOTIPOCHI) TSl TPOMEKYTOYHOM aTTeCTaI[IH
DK3aMeH MO JUCUUIUIMHE TMPOBOJUTCS B ¢dopMe coOeceoBaHUsI MO SK3aMEHAIIMOHHBIM OuieTam.
DK3aMeHaIMOHHBIN OMJIEeT BKIIIOYAET OJIMH TEOPETEUECKUIT BOMPOC U JIBA IPAKTHUUECKUX 3a/1aHNU.
Bomnpocsl k 3k3ameny:
Ilepeyens TeopeTHYECKHX BONMPOCOB:
1. DKOHOMHKO-MaTEMaTHYECKHUE MOJICNIH: 3a7ja4a 00bEMHOTO TNIAHUPOBAHUS MHOTOIPOYKTOBOTO
MIPOU3BO/ICTBA, KJIACCHYECKast MaTPpUYIHAS TPAHCTIOPTHAS 3a/1a4a, 3aja4da o aueTe (0 CMecsX), 3aada o
paniie (0 3arpy3Ke cyaHa), 3a7a4a 0 Ha3HAYCHHSAX, 33a]]a9a OJJHOMEPHOTO PACKpPOsI MaTePHAIIOB.

2. ®dopmbl 3anucu:0011as, CAMMeTpUYHas, kanoHnueckas 3JII1.

3. I'paduueckoe pemenne nBymepHbix 3J1I1.

4. Merton "ceBepo-3amagHoro yria'" i HaX0I€HHsI HaYaJIbHOTO OIIOPHOTO IIaHa MEPEBO30K.
5. MeTo1 MUHMMAJIBHOM LIEHBI 17151 HAXO0KACHHUSI HAYaJIbHOTO OTIOPHOTO IUIaHa

6. Meron Porens

7. Metoa IBOMHOTO MPEANOYTEHUS

8. Merto1 HOTEHIIMAIOB.

9. [IpaBuia mepecyera CUMIUIEKCHOM TaOIHIIBI PU TIEPEX0/1€ K HOBOMY 0a3ucy.

10.  IIpusnak Hepazpemmmoctu 3JII1. [Ipu3Hak onTUMaIbHOCTH.

IIporpamma s3x3amena (7 cemectp)

1. MeToa HCKyCCTBEHHOTO Oa3unca

2. JBoiicTBeHHass 3agadya i kaHonumdeckor  3JIII. CpoiicTBa  B3aMMOCOIPSKEHHBIX
cummeTrpuunbix 3JII1. Teopema 1BOMCTBEHHOCTH.

3. OrnpeneneHus BBIMYKIOHN, CTPOTO BBIMTYKJIONW, BOTHYTOM U CTPOTO BOTHYTON (DYHKIIHA.
[Tpumepsl. YcnoBus skcTpemyma.

4. Merto el mocnenoBatensHbIX npudnmkenuit. Oomas cxema [IM. I'paduueckas uHTepnperanus
[IM.

5. I'paguentnsiit meroa (I'M). AHTUTpaIUEHT - HAITpaBlIEHUE HAMCKOPEHIIIEro CIycKa.

6. O6mas cxema ['M. [Tonnomarossiii 'M (MeToa Hauckopeiimero ciycka). ['paduueckas
UHTEpIpeTanus noiHomarosoro ['M.

7. 3amaua BeIyKIIOTO IIporpammupoBanus (3BII). @opmbl 3anucu. YcnoBus pa3peninMocTu
3BII.

8. I'paduueckoe pemieHue.

9. Oynxkius Jlarpanxka 3BII. CennoBas Touka pynkuuu Jlarpamxka.

10. Merton yclnoBHOTO rpaueHTa.

11.  Meron mrpadubix Gyukiwii (MILI®D). Onpenenenue u coiicTBa GyHKIwmiA mtpada. [Tpumepsr
dbyHKImi mrpada.

IIpakTuyeckue 3axaHus

1. Pemuts 3JIII cummiexkc MeToaomM
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= 2X, + X, - 2X, — min

X, -X,+2X,22;

f
[ X, +X,-X,28
1
1

-2X,-8X,+3X, =1
| X, 2006=123)

2. CocTaBUTB M pelIUTH ABOHCTBEHHYIO 32124y
2. F =4x, + x» — max

2x1—x; <12,

xl ‘I‘ 3x2 = 13,
2%, + 5x, < 11,

x; = 0.

Kputepuu onenku:

Komnerenuuu

XapakTepucTHKa 0TBeTa HA TeopeTHYecKuil Bonpoc /
BBINOJTHEHH S PAKTHYECKOT0 32 JaHUS

KoanuectBO
HAOpaHHBIX
0aJ1J1I0B

OIIK-1

JlaH NOJIHBIN, pa3BEpHYTHIN OTBET Ha IIOCTABJICHHBIN BOIIPOC,
IMOKAa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 110 JUCLIUILINHE,
JI0Ka3aTeJIbHO PAaCKPBITHI OCHOBHBIE ITOJIOKEHUS BOIIPOCOB; B
OTBETE MPOCIEKUBACTCSA YETKAsA CTPYKTYpPa, JOTUUYECKas
MIOCJIEA0BATEIBHOCTD, OTPAXKAIOIIAsl CYIIIHOCTh PACKPBIBAEMBIX
MOHATHUN. 3HAHUE TIO TIPEAMETY JEMOHCTpUpYyeTCs Ha (hoHe
ITIOHMMAaHHMS €T0 B CUCTEME JAHHOW HAYKH M MEKIUCLIUTIIIMHAPHBIX
cBsizell. [IpuBeieHb! JOKa3aTeIbCTBA TEOPEM M BBIBOBI (POPMYIIL.

10 ©.

JlaH monHbBIN, pa3BEepHYTHIA OTBET HA MOCTABJICHHBIN BOIPOC,
MOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HAHUM O TUCIUILINHE,
JI0Ka3aTEeIbHO PACKPHITHI OCHOBHBIE TIOJIO’KEHHUS BOIIPOCOB; B
OTBETE MPOCIIEKUBAETCS YETKasI CTPYKTYpa, JJOTHdecKast
MOCJIEI0BATENFHOCTD, OTPAXKAIOIIAsl CYITHOCTh PACKPBIBAEMBIX
MOHATHUH, TEOpUI. 3HAHUE TIO TPEAMETY IEMOHCTPUPYETCS Ha
(hoHEe MOHUMAaHMS €T0 B CUCTEME JIaHHOM HAayKH U
MEXIUCUUIUTMHAPHBIX CBsi3eld. MOTyT ObITh TOMYIIECHBI HEA0YEThI
B JIOKa3aTesbCcTBE (DOPMYIT U TEOPEM, UCIIPABIICHHBIE CTYIEHTOM
CaMOCTOSITEJILHO B MPOIECCE OTBETA.

96.

JlaH monHbIN, pa3BEepHYTHIA OTBET HA MTOCTABJICHHBIN BOIIPOC,
MOKa3aHO YMEHHE BBIJICIIUTh CYIIIECTBEHHbIE U HECYIIIECTBEHHbIE
NPU3HAKHU, IPUUNHHO-CJIEICTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpPUPOBaH, JOTH4eH. MOXeT ObITh AOMyIeHA OJHA
HETOYHOCTHU WJIM HEe3HAYUTENbHAs OIMOKa MPH J10Ka3aTeIbCTBE
(hopMyI U TEOPEM HCIIPABICHHBIE CTYIEHTOM C TOMOIIBIO
npernoaBaTes.

8 0.

JlaH NOJIHBIN, pa3BEPHYTHIN OTBET Ha IIOCTABJICHHBIN BOIIPOC,
II0OKa3aHO YMEHUE BBIJCIIUTH CYILIECTBEHHBIC U HECYILICCTBEHHbIE
IIPU3HAKU, IPUYUHHO-CIIEICTBEHHBIE CBA3H. OTBET YETKO
CTPYKTYpUPOBaH, JJOTH4eH. MoeT ObITh JOIYIIEHbI JBE
HETOYHOCTHU WJIM HE3HAYUTEIbHBIC OINOKH MTPH JJ0KA3aTeIbCTBE
(bopMyI U TEOpEM UCHPABIEHHBIE CTYIEHTOM C IOMOIIIBIO
IIpenoaaBaTesl.

7 0.

Jlan He nonHbIi oTBET. JIoruka 1 nocie0BaTeIbHOCTh
U3JI0KEHHS UMEIOT HapyleHus. JleMoHcTpupyeT 6a30Bble 3HAHUS
o npeamery. VIMeroTcst HeTOYHOCTH MPH JJ0Ka3aTeIbCTBE
(dopmyin, Teopem

6 0.
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Jan He noJiHbIi oTBET. JIOruKa u mociae0BaTeILHOCTh
U3JI0KEHHS UMEIOT HapymeHus. JleMoHcTpupyer 6a30Bble 3HAHUS
o npeamery . [Ipu nokasarenbcTBe TeopeM U PopMyIT
A0NYIICHBI 3HAYUTCIIbHBIC OILINOKH.

5 6.

Jan He noJiHbeIi oTBET. JIoruka u mociae0BaTeIbHOCTh
U3JIO’KEHUS UMEIOT HapylueHus. JlonymieHsl olnOKY B paCKpbITHH
HOHATHH, ynoTpebiaeHnn TepMUHOB. [Ipy 1oKa3aTensCcTBE TEOpEM
U (GOpMYI TOMYIICHBI 3HAYUTEILHBIC OIIHOKH.

40.

JlomymieHbl OMMOKY B pACKPBITHN MOHATHH, yIOTpeOIeHu!
TepMUHOB. He npuBeeHbI 10Ka3aTeIbCTBA TEOPEM U BBIBOIbI

dhopmy.

36.

CTyneHT He 0CO3HAET CBS3b 00CYKAAE€MOTO BOIIpOCca M0 OUIIETy C
JIPYTUMHU 00bEKTaMU JUCHMILIUHBL. OTCYTCTBYIOT BBIBO/IBI,
KOHKPETHU3AIUS U JIOKA3aTeIbHOCTD U3JI0KEHUSI.

20

OTtBet npeacTasisieT co00¥ pa3po3HEHHBIE 3HAHUS C
CYLIECTBEHHBIMHU OLIMOKaMU 1o Bompocy. [Ipucyrcrytor
(bparMeHTapHOCTD, HEJIOTUIHOCTH U3JI0KEHUSI.

10

OTBeT Ha BOMPOC MOJTHOCTHIO OTCYTCTBYET
unu
OTKa3 OoT OTBETA

006.

OIIK-1

[IpakTideckoe 3aaHue BHIIIOJHEHO BEPHO,
OTCYTCTBYIOT OIIMOKH Pa3IMYHBIX THIIOB.

10 ©.

[IpakTideckoe 3aaHue BHIIIOJHEHO BEPHO,

OTCYTCTBYIOT OIIMOKU Pa3IMYHBIX THUIIOB. MOTYT OBITh AOMYIIEHBI
HEJI0YETHI B ONpeAeTICHUN MOHATUH, UCTIPABICHHbIE CTYIEHTOM
CaMOCTOSITEJILHO B MPOIECCE OTBETA.

96.

XoJ1 penieHus BEpeH, MoJIy4eH HEBEPHBIM OTBET U3-3a OJIHOU
BBIYHUCIUTENLHON OMKUOKU, HO IIPU 3TOM MMEETCS BepHas
MOCJIEZIOBATEILHOCTD BCEX LIArOB PELCHUS

8 0.

XoJ pelieHus: BepeH, MoJydyeH HEBEPHBIN OTBET M3-3a JBYX
BBIUHUCIIUTENLHBIX OLIUOOK, HO IIPH 3TOM UMEETCS BEpHAs
MOCJIEZIOBATEIHLHOCTh BCEX IIAroB PELICHHS.

76

Xon peuieHust BEPCH, MOJYUCH HeBepHHﬁ OTBCT U3-34a IBYX
HE3HAYUTEIbHBIX OITHO0K Pa3JIMYHBIX TUIIOB, HO IIPHU 3TOM
HMCCTCA BEPpHaAd IOCJICA0BATCIIbHOCTD BCCX IAIOB PCIICHU .

6 0.

Xon PCUICHUA HE BepeH.IlonymeHa OJHa 3Ha4YUTCIbHbIAsA
OH_II/I6K3.HOHOJ'IHI/ITGJ'ILHL16 H YTOUHSAIOMIUEC BOIIPOCHI
IpernoaaBareyisi MpUBOJAAT K KOPPCKIUHU OTBETA CTYACHTA

56

Xon peuicHus HE BepeH.ﬂonymeHLI JABC 3HAUYUTCJIbHBIC
OH_II/I6KI/I.I[OHOJ'IHI/ITCJ'ILHLIC 1 YTOYHAIOMIUE BOIIPOCHI
IpernoaaBareyisi MpUBOJAAT K KOPPCKIUU OTBETA CTYACHTA

46

Xon peuicHus HE BepeH.J_—[OHymeHLI TPpHU 3HAYUTCIIBHBIC
OH_II/I6KI/I.I[OHOJ'IHI/IT6J'ILHLIC 1 YTOYHAIOMINUE BOIIPOCHI
IpenoAaBaTCIid NPUBOIAT K KOPPCKIOHUU OTBCTA CTYJICHTA

36

He BC€pHas MOCJICAOBATCIbHOCTD BCCX IIAIOB PCHICHUA
I[OHOJ'IHI/ITCJ'ILHLIC 1 YTOUHSAIOIIKUC BOIIPOCHI MPCIIOAABaATCIIA
MNPUBOJAT K KOPPCKIIUU OTBCTA CTYACHTA

26

He BCpHas MOCJICAOBATCIbHOCTD BCCX MIAI'OB PCHICHU

16
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JlononHUTENbHBIE M YTOUHSIOUIUE BOIPOCHI IPENOIaBaTENsl HE
IIPUBOJAT K KOPPEKLIMH OTBETA CTYIEHTA

Brinmonanenue MPAKTUYCCKOI'0 3alaHUA OTCYTCTBYCT

0 6.

6.3. Metoanueckre MaTepralibl, ONPEIEIISIONIIE MPOIEAYPHl OTICHUBAHUS

XapaKTepuCTUKHU
Npoueaypsbl

Bupg npouenypsl

Dk3amen/ DK3aMeH

[lenp mpouenypbl

BBISIBUTH CTeneHb chopmupoBanHOCTH KoMreTeHnmu OITK-1

JlokanpHbIE aKThbI
peryiaMeHTHPYIOIIne
MIPOBEICHUE TIPOLIECTYPHI

BY3a,

[lomoxxeHre O TPOBENCHHM TEKYIIETO KOHTPOJISI YCIEBAaEMOCTH W
IpOMEXYyTOUHOM arrectanuu oOydaromuxcsi CBOY, Bepcus 2.0,
yTrBepxaAeHO pekTtopoM CBDY 15.03.2016 1.

[Tonoxenne o OamibHO-peiiTuHroBoii cucreme B CBOVY, Bepcus
4.0,yrBepxkaeno 21.02.2018 r.

CyObeKTbl, Ha  KOTOPBIX | CTyIeHTH 3,4 Kypca OakanmaBpuaTa
HallpaBJICHa IIpoleIypa

[Tepuon NpOBEICHUS | 3UMHSS SK3aMEHAIIMOHHAS CECCUSI- DK3aMEH
MIPOLIETYPHI JleTHs1q DK3aMEHAIIMOHHAsI CECCHsI- DK3aMEH

TpeGoBanus K TOMENICHUSIM U
MaTepUaTbHO-TEXHUYECKUM
CpelICTBaM

TpeboBanus K OaHKy | -

OIIEHOYHBIX CPEACTB

Omnucanue MpOBEACHUS | DK3aMeH TNpUHUMAeTcs B yCcTHOM  (opme 1o  Ouseram.

MPOIICTYPhI DOK3aMCHAIIMOHHBIA ~ OWJIET 1O  AWCIUIUIMHE  BKJIIOYAeT  JBa
TEOPETHYECKUX BOTIPOCAa M OJHOMPAKTHYECKOE 3amaHue. Bpems Ha
MOJrOTOBKY — 1 aCTPOHOMHMYECKHUI Yac.

Ixamsr oueHnuBanus | Illkana oneHuBaHus pe3yabTaToB npuBeaeHa B m.6.2. PI1/I.

pe3ynbTaTOB

Pe3ynbratel nporenypsl

B pesynbrare cmaum Beex 3amanuii st CPC cryneHTy HE0OX0aMMO
HaOpath 45 06amioB, 4TOOBI OBITH MOMYIIEHHBIM K dK3ameHy, U 60
OaJIJIOB, YTOOBI MMOJTYYHTH 3a4ET.
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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

7. IlepeyeHb OCHOBHOI1 M I0NIOJHUTEJILHOM y4eOHOH JIUTepaTypbl, HO0OX0AMMOM /151 OCBOCHMSA

JAUCHMILIHHBL
Ne = L o
ABTOp, Ha3BaHMe, MECTO M3aHUsl, U31aTeJIbCTBO, - o m 3| o 3
roJ U3laHus y4eOHOM JUTepaTypbl, BUI U 2 &"? z 2 E z T
XapaKTepUCTHKA UHBIX MHPOPMALMOHHBIX 5 S a S 2 Eles X
S ES EFSi{=z
pecypcoB 2 E 5

OcHoBHas JIUTEpaTypa

1. | [lanteneeB A.B. MeToapl onTUMHU3AIUHT B IPUMEPAX
1 3a7adax: y4e0. mocoodue . — M3a-e 3-e, crep. — 6 18
Mocksa: Bercur. k., 2008. — 544 ¢

JlonoJIHNTEIbHASI INTEpaTypa

2. Jlememko B.1O. MeTtoasl onTuMu3amun
[DnexTponnbIit pecypc] : koHcnekT gekiuii / b.1O.
Jlemenko. — DIIEKTPOH.TEKCTOBBIE TaHHBIE. —
HoBocubupck: HoBocubupckuii rocy1apcTBeHHbIN
TeXHUYECKui yHuBepcurer, 2009. — 157 ¢. — 978-
5-7782-1202-2. — Pexum jgocTyna:
http://www.iprbookshop.ru/45388.html

18

3. Pennn C.B. Metoapl onTuMu3anuu [ DJIeKTPOHHBIHA
pecypc] : coopHuk 3ana4 u ynpaxxuenunii / C.B.
Penun, H./l. ['anenuna. — DIEKTPOH.TEKCTOBBIE
nanubeie. — HoBocubupck: HoBocuOupckmii
roCyJlapCTBEHHBIN TEXHUYECKUN yHUBEpcUTeT, 2011.
— 54 ¢. — 978-5-7782-1688-4. — Pexxum noctyma:
http://www.iprbookshop.ru/45389.html

18

MeToanuyeckue pa3padoTKu By3a

6 Camoxuna B.M. Meroaudeckue yka3zaHus K BBITIOJIHEHHIO CAMOCTOSITEIbHON PabOTHI
1o aucuuIuinHe «MeToapl oTnuMu3anum» Ha TeMy: « TpancriopTHas 3agaya» s
cTtyneHToB HamnpasiaeHus noarotoBku: 01.03.02 «lIpukiannas maremaTuka u
nndopmaruka», 09.03.03"IIpuxnagnasuadopmaruka», Hepronrpu 2018, 53 c.

3 Jlns ynoGcTBa IPOBEIEHH)S €KETOIHOTO OOHOBIIEHHS TIEPEHsT OCHOBHOM U JIOMOJHUTENBHON Y4eOHOMN TUTEpaTyphl
PEKOMEHAYETCs pa3MelIaTh pas3/iell 7 Ha OT/IeNbHOM JIMCTE,C 00s3aTeIbHON OTMETKON B YueOHOI OnbianoTexke.
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http://www.iprbookshop.ru/45388.html
http://www.iprbookshop.ru/45389.html

8. IlepeueHs pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH «AUHTEepHeT» (1as1ee
ceTb-MHTEpHET), HEOOXOAMMBIX /ISl OCBOCHHS M CLHHMIIJIMHbI

1) [Topran Math.ru: 6ubnuoreka, mMenuaTeka, OJUMIIHUAMABI, 3a/Ja4H, HAYYHBIC HIKOJIBI,HCTOPHUS
Maremarukuhttp://www.math.ru

2) MOCKOBCKHI IIEHTP HEMPEPHIBHOTO MaTeMaTU4eCKoro oopasoBanus http://www.mccme.ru

3) [IpuknagHas MaTeMaTHKa: CIPABOYHMK MaTeMaTUYeCKUX (GOPMYJ, HPUMEPbI M 3agadd C

pemienusmu http://www.pm298.ru

9. Onucanne MaTepuaJIbLHO-TeXHUYECKO# 0a3bl, HE0OXOAMMOI /ISl OCYIIeCTBJICHHUS
00pa30BaTeIbHOIO NPOLECCA 110 AUCHUILIMHE

Ne Buasbl yueoHbIX HaunmeHoBaHnue ayaiuTopuii,
- . Ilepeyenn obopyroBanus
n/n 3aHATHH Ka0MHeToB, 1abopaTopuii u mp.
JIekmnoHHbBIE MynbTUMeTUITHBIA KAOMHET WHTEPAKTHUBHAS JOCKA,
1 | sawdTns, HOYTOYK, MYJbTUMEIUNHBIN
" | mpakTUYecKue IIPOEKTOP
3aHSTUS
2 [MoxroroBka k CPC | Kabuner mist CPC Ne 402 Kowmmerotep, noctym k
' WHTEPHET

10. Ilepeyenb HH(POPMAIHOHHBIX TEXHOJIOTHIi, HCTIOJIb3yeMbIX IPU OCYIIECTBJICHUHU
0o0pa3oBaTeIbHOIO NMpolecca Mo JUCIUINIINHE, BKJIYAs NepevyeHb NPOrPaMMHOro odecneyeHus
U MH(POPMAIHOHHBIX CIIPABOYHBIX CUCTEM

10.1. [Tepevyernr MHGOPMAITMOHHBIX TEXHOJIOTHH, UCTIOJIB3YEMBIX IPU OCYIIECTBICHUN
00pa30BaTeNLHOTO MPOLEcca 1o AUCHUMINHE”
[Ipu ocymecTBieHUH 00pa30BaTENBHOTO TIpoIlecca 1O JUCIMIUIMHE HCHOJIB3YIOTCS CICIYIONIUe
WH(POPMAIIMOHHBIE TEXHOJIOTHU:
® ICIIOJIb30BAHHE HA 3aHATHSIX AJICKTPOHHBIX W3JMaHWN (YTCHUE JICKIUA C WCIOJIh30BAHUEM CIIal]-
MIPE3CHTAIIH, JIEKTPOHHOTO Y4eOHOTO TIoco0us), BUIeO- U aynmomarepuaios (uepe3 MHTepHeT);

L4 OpraHI/ISaI_[I/I}I BSaHMOHeﬁCTBHH C O6yLIaIOIJ_II/IMI/IC}I l'IOCpeI[CTBOM 3JICKTpOHHOI>'I IIOYTBI U CZ[O
Moodle.

10.2. [TepevyeHs mporpaMMHOTO O0OeCIIeYeHUs
CBo6oaHo pacnpoctpansiemoe [10: Open Office

10.3. Ilepeuenb nHPOPMALIMOHHBIX CIPABOYHBIX CUCTEM
He ucnons3ayrorcs.

‘B mepedyHe MOTYT ObITh YKa3aHbl Takue HH()OPMALMOHHbIE TEXHOJIOIUH, KaK MCIOJb30BAHHE HA 3AHSTUSAX JJIEKTPOHHBIX M3JaHUH (YTEHHE JIEKUHi ¢
HCIOJIb30BAHHEM ClalA-TIpe3eHTal[i, JJIEeKTPOHHOIO Kypca JEKIui, rpadudeckuX OOBEKTOB, BHIEO- ayduo- MaTepuanoB (depe3 IHTepHer),
BUPTYaJIbHBIX J1a0OpaTOpHil, IPAKTHKYMOB), CHCHHATH3HPOBAHHBIX U O(QHCHBIX IPOrpaMM, MHGOPMAIMOHHEIX (CHPaBOYHBIX) CHCTEM, 0a3 NaHHBIX,
OpraHH3anys B3aNMOACHCTBUS ¢ 00yJalOMIMECS IIOCPEICTBOM IEKTPOHHON MOUTEL, (opyMoB, MHTepHET TPy, CKalll, 4aTbl, BUIEOKOH(EPEHIICBA3b,
KOMITPIOTEPHOE TECTHPOBAHUE, NUCTAHIMOHHBIE 3aHATHS (ONUMIMAAbI, KOH(EpeHIHH), BeOMHap (CeMHHAp, OpPraHH30BaHHBIA depe3 MHTepHerT),
MO/ITOTOBKA IIPOEKTOB CHCIIOIB30BAHUEM DIEKTPOHHOT0 0(hHca UM 000I0UKHY) H T.IL.
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http://www.math.ru/
http://www.mccme.ru/
http://www.pm298.ru/

JIUCT AKTYAJIM3AIIMA PABOYEN TPOTPAMMBI JIJUCHUILIAHBI

b1.0.17 METO/JAbI OITUMMU3ALIUN

YueOHbl BnecenHble U3MEHEHUS [Ipenonasarens IIpoTokon 3acenanus
1 rox (®UO) BBIITYCKAIOIIEH
kaenpoi(nata,Homep), PUO
3aB.KaQ)eIPOii, TOIIUCH

B ma6ﬂuue yKasvleaemcs noJbKO xapakmep UBMEHeHULl (Hanpwvtep, USMEHEHUE niembvl, CNnucka
UCMOYHUKOB NO meme uiu memam, cpeacme npOMeENCYNOUHO2O KOHmpO]Z}Z) C YKA3aHuem NnyHKmoe

paboueti npoepammuvl. Camo cooepoicanue UMEHEHUN O0QOPMAAEMC NPULOHCEHUEM NO CKEO3HOLUL
Hymepayuu.
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