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1. AHHOTALIUA
K pabouell mporpaMme AUCHHUILINHBI
b1.0.16 MeToapl onITHMHA3AINH
TpynoemkocTs 63.¢.
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
COBPEMEHHBIMM HAIIPaBICHUAMM pa3BUTHs METONOB ONTHMH3alMHU. B 1meinoMm Marepuan Kypca
OpUEHTHPOBAH HAa YyMEHHE MpPaBWIbHO KJIacCU(UUIMPOBATh KOHKPETHYIO MPHUKIAJHYIO 3adady,
BbIOMpaTh Hauboyiee MOAXOAALIMM METOA pelleHUs U PeajJu30BbIBaTh €ro B BUJE alfOPUTMa U
IPOrpPaMMBlI.
Kpatkoe coaepxanme aucuunimHbl: JluHeiiHoe mnporpammupoBanue. I['paduueckoe perieHue
neymepHbix 3JII1. Beimykible MHOrorpansHble MHOXeCTBAaOTOpHBIE PEIIEHUS CUCTEMBl JIMHEMHBIX
anreOpanyeckux ypaBHeHuil. CumiuiekcHblii Meton pemtenust 3JIII. Meton uckyccrBeHHoro 6asuca
DOneMEeHTbl TEOPUM JBOMCTBEHHOCTH B JIMHEMHOM NpOrpaMMHUpOBaHUU. TpaHCIOpTHas 3ajgada
besycnoBnas ontumuszanus. [lokoopauHaTHBIN METOS,.
1.2. TlepeyeHp NMJIAHMPYEMBIX Pe3yJbTATOB O0y4eHUs MO JMCHUILINHE, COOTHECEHHBIX C

IUIAHHPYEMBIMH Pe3yJibTaTaMHU 0CBOEHHSI 00pa30BaTeJIbHON MPOrpaMMbl
HaumenoBanue [Tnanupyembie O1eHOYHBIS
KaTeropuu (TPyIIIbl) pe3yIbTaThI cpeicTBa
KOMIIETEHIHH HanmenoBanue [Inanupyembie
OCBOEHUS
WHIUKATOPA pe3yJIbTaThI
POTrpaMMBbl
JIOCTHIKEHMS 00yYeHHUS 110
(conepxaHnue u .
KOMITETEHITHI JUCITUATIIIHHE
KOJIBI
KOMITETCHIIH )
obwenpodeccuonans | OINK-1  Cnocoben | OITK-1.1 3HaTh | 3HaeT OCHOBBI | Bbimonnenue
st KOMIICTCHIIMA MIPUMCHSITh OCHOBEI METOIOB 3ajaHuit Ha
o HpaKTH‘ICCKI/I
€CTeCTBEHHOHAYYH | JUCKPETHOM ONTHMM3ALIHMH.
X 3aHATUAX
blE U | MaTEMaTHKH, VYmMmeer PeWaTh | Tecruposann
OOIIENH)KEHEPHBIC | MATEMAaTHYECKOTO CTaHJapTHbHIE e
3HAHWS,  METOJBI | aHANIM3a, JUHEWHOH | mpodeccuonanpHble | PT'P
MaTEMaTHYECKOTO anreopsI U | 3amaun c | Oxsamen
aHajamn3a U | TEOMETPHH, MIPUMEHCHHEM
MO/JICIIUPOBAHUS, TECOPHUH €CTeCTBEHHOHAYYH
TEOPETUYECKOTO U | BEPOSITHOCTEN U | BIX 3HAHUU,
AKCIEPUMEHTAIBHO | MaTEMAaTUYCCKON MPAaBUIBHO
r0 WCCIIEJOBAHUS B | CTATHCTHKH, KJacCuUIUpyeT
npoeCCHOHATLHON | METOIOB KOHKPETHYIO
JNEATETLHOCTH ONTHMU3ALINH, MIPUKIIATHY O
YUCJIEHHBIX 3amady,  BBIOMpET
METO/IOB, HaunboJjee
MaTEMaTUYECKOTO M | MOAXOISAIINNA METO/
UMHTAHOHHOTO peleHus "
MOJICIIMPOBAHMS  , | pEAIM30BBIBACT €T0
BBEIYHMCIIUTEILHOM B BUJIC aJITOPUTMA
TEXHHUKH st | Boageer
TEOPETUYCCKOTO W | YHCIICHHBIMU
IKCIEPUMEHTAIBHO | METOJAMHU PEIICHUS
r0 WCCJENOBAHMS B | KJIACCHYECKHUX
npoPECCUOHATBHON | AKCTPEMAITbHBIX
JEATETLHOCTH 3a1a4




OIIK-1.2
pemarb
CTaHJIapTHbIE
npodeccuoHanbHbIE
3aJaun c
MPUMEHEHUEM
€CTECTBEHHOHAYYH
BIX n
OOLIEMHKEHEPHBIX
3HaHUH, 00 OCHOBaxX
BBIYHCIIMTEIEHON
TEXHHKH, METOJIOB
MaTEeMaTHIECCKOTO
aHalm3a, JTMHECHHOM
anreOpsl u
T€OMETPHUH,
JTUCKPETHON
MaTeMaTHKH,
TEOPHUH
BEPOSATHOCTEMN u
MaTeMaTHIEeCKOM
CTaTUCTHKH,
METOJIOB
ONTUMM3ALIUH, "
YHCJICHHOTIO,
MaTEeMaTHYECKOTO 1
MMUTAIIOHHOTO
MOJEIIUPOBAHUSA
OIIK-1.3 Bmageer
HaBBIKAMH
TEOPETUYECKOTO U
3KCHEPUMEHTAIBHO
ro  HCCIIEAOBAHHUS
00BEKTOB
pohecCHOHATLHOM
JIeTETLHOCTH

VYwmeer

1.3. MecTo AMCIHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpPaMMbl

WHeKkchl 1 HANMEHOBAHUS YY€OHBIX TUCIUTUTIH
(MoayJiei), IpakTHK

Ceme
Ha KOTOpBIC
HaunmenoBanue CTp JUTSL KOTOPBIX COJIep:KaHue
Nunexe OTHUPAETCS o
JIUCIIUILINHEI u3yde . JTAHHOU JUACIATIIIAHEL
coJiep>KaHue TaHHON
HUS (MOmys) BHICTYTIAET
TUCHUITINHEL o
oropou
(Momyns)
b1.0.13 Marematnka
b1.0.24 Yucnenusie
METObI b3.01(/]) Beimonenue n
MeToAbI OIITUMU3AINH 3allTa BBIITYCKHOU
51.0.16 A . 8,9 B1.B.JIB.04.01 m yex
KBTU(DUKAIIMOHHOM paboThI
MaremaTtudeckoe
MOJICTTUPOBAHUE
MathCad




b1.B./1B.04.02
MaremaTnueckoe
MOJICTTUPOBAHUE
MathLab

1.4. SI3bIk npenogaBaHus: PYCCKHIA




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-I1T1-23(5)):

Ko u Ha3BaHme NUCHMIUIMHBI IO YYCOHOMY TUTaHY 51.0.16 MeToabl onTHMH3ANNH

Kypc nzyuenus 4,5

CemecTtp(bl) U3yUeHUS 8,9

dopmMa IpoMEeKYTOUHOU aTTeCTalluu (3a4eT/3K3aMEH) 9K3aMeH/ dK3aMeH

KoHnTtponbHas paboTa, ceMecTp BBITIOJIHEHHS 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

O6bem ayauTopHOU
paboThl,
B Hacax

Nel. KonrakTHasi paboTa o0y4arommxcst ¢
npenoaasaresiem (KP), B yacax:

O6beM pabotsl (B yacax) (1.1.+1.2.+1.3.): 16/18 -

1.1. 3aHATHS JEKITMOHHOTO THNA (JIECKIIHH ) 6/6 -

1.2. 3aHsATHS CEMUHAPCKOTO TUIIA, BCETO, B T.Y.: - -

- CeMHUHApBI (TPAKTHYCCKUE 3aHSTHSI, KOJUIOKBIYMbIH 6/3
T.11.)

- 1abopaTopHbIie paboThI - -

- IPAKTUKYMBI - -

1.3. KCP (KOHTpOJIb caMOCTOSITEIbHOM paboThI, 4/4 i
KOHCYJIbTAITHH)

Ne2. CamocrosiTennbHas padora odyqyaromuxcst (CPC)

(B yacax) 83/81

Ne3. KosimuecTBO 4acOB Ha 3K3aMeH (IIpYU HAJIUYUU

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

KonrakrtHas padora, B yacax
= | § | = - =
o E @) o o
= | B =4 =4 =
= s = = =
o o o o @)
Q) § Q) Q) Q)
Paznen Beero 5 § 5| 8 3 % | ~| Yacsr CPC
9acoB = 2 = | o = = =
= = |9 = = =
5 > Q < Q (5 =
= < Z | & |z = =
Q o~ ) O O 5} =
S| EB| 2|2 2| | 2|8
E | -5 E| & S 3 = 5,
8 | sl &| & | s a | 3
E 22 5|8 = = | E 2
< ) = 8| o g o é ) o
= < = % < Q. [ = % N
AHHIEHHEHEBEHE
sl8logl2[5 8|58 |
8 cemecTp
Jluneiinoe 20(T3)
IPOrpaMMHUPOBAHHUE. 46 2 ] 2 ] ] ] ] - |2 20(13)
TpancnopTHas 3aaya. 20(T3)
CHUMILIEKCHBIN METOJT 53 4 - 4 - - - - - 12 23(13)
(CM) pemenus 3JII1.
Bcero yacos 99 6 6 4 83
9 cemectp
MeTto HCKYyCCTBEHHOTO 10(KP)
6asuca 26 2| - 2 e ) i - |2 10(T3)
DEMEHTHI TEOPUH
JTIBOMCTBEHHOCTH B 10(KP)
JIMHEHOM 2 2 i 2 i i ) i ) ! 10(T3)
IPOrpaMMHUPOBAHUHU
besycnoBHas 27 ) i 4 i i i i ) 1 20(13)
ONTUMHU3AIIHS
Brimyxiioe 21 i i i i i ) ) 21(13)
MIPOrpaMMHUPOBAHHE
Bcero yacos 99 6 - 8 - - - - - 14 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
MaTpU4YHasl TPAHCHOPTHAs 3a/aya, 3a1ada o auere (0 cMecsx), 3a7ada o paHie (0 3arpyske 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 cuMMeTpuuHbIX 3JII1. J[BolicTBeHHas 3aaaya it kaHoHndeckoi 3JII1. CpolicTBa
B3auMoconpshKeHHbIX cuMMeTpuuHbIX 3JII1. Teopema nBoiicTBEHHOCTH.

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.

[Moxoopaunarusiit MeTo (IIM). MeTtoas! mocnenoBaTenbHbIX MpUOIIKeHui. O6mas cxema [IM.
I'paduueckass wnHTepnperanus [IM. I[uxaudeckuit mokoopawHATHBIM — cmycK.  CiyuyaiHbII
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
dbopme. Meton ycnoBHOTO rpagueHTa. Meron mrpadubix yukmmii (MILID). OnpeneneHue u cBOHCTBA
bynkumii mrpada. [pumeps! pynkumii mrpada. tpaduoit MuokuTEnb. Anroputm MIIO.

3.3. ®opMbI 1 MeTObI NPOBEICHNUS 3AHATHH, IPUMeHsieMble y4eOHbIe TeXHOJIOTHH
B nponecce npenogaBaHus JUCHUILINHBL UCTIONb3YOTCS TPAJULIMOHHBIE TEXHOJIOTUU HapsLy C

AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMHU.

Yuebnuvie mexHojlocuu, UCnojb3zyemable 6 06pa306am€ﬂbHOM npoyecce

Pa3nen muciuIninHeel Cemectp Hcnonb3yemblie KomnuectBo
AKTHUBHBIX/UHTCPAKTUBHBIC 4acoB
00pa30BaTeIIbHBIC TEXHOJOTHU
TpancnopTHas 3aga4ya 6 case-study 2/2
CummiiekcHblit metoa (CM) 6 npobiemHoe obyuenue 2/2
pemenus: 3JII1




DJieMEeHThI TeOPUH 7 case-study -/2
JBOWCTBEHHOCTH B JIMHEHHOM
NMPOrpaMMHPOBAHUM
Hroro: 10u.

[Ipu npobremnom obyuenuutnion pykKoBOACTBOM MpernofaBatess GopMyIupyeTcs MpoOIeMHBII
BOIIPOC, CO3OAKOTCA HpOGHGMHBIG CUTyalluu,B PC3YJIbTATC YCTO AKTUBU3HUPYCTCA CAMOCTOATCIIbHAS
JeSITeITbHOCTD CTYJICHTOB,IIPOUCXOANT OBJIaJICHUE MPO(HECCHOHATEHBIMU KOMITETCHIIMSIMHU.

4. IlepeyeHb y4eOHO-METOAUYECKOT0 00ecnevYeH sl 1JI CAMOCTOSTeIbHOM

PadoTHIZ00yYAIOIMXCS 110 JUCHHUILIHHE

Conep:xxkanueCPC
HaunmenoBanue Tpyno-
Py @OpMBI U METOIBI
Ne paznena (Tembl) Bun CPC €MKOCTh
KOHTPOJIA
IUCIATLINHEI (B wacax)
8 cemecTp
Brenenue. JInneitHoe 20(T3)
1. [ToaroToBka K TECTUPOBAHUIO Brimmonnenue tecta
IPOrpaMMHUpPOBaHKE 20(13)
TpancnopTHas 3aaaua. BelnonHenue n1oMamHero 20(T3) CBoeBpemeHHast
2. | CHUMIUIEKCHBIN METOT 3a/1aHust 23(13) crada
(CM) pemienus 3JII1 IToaroroBka K TECTUPOBAHUIO Brinonnenue tecra
20 sK3aMEHAIIMOHHBIX
3. OK3ameH ITonroroBka K sK3aMeHyY 9
OuIeTOB
Bcero gacos (8
4. ( 83+9
ceMecTp)
9 cemectp
. CBoeBpemMeHHas
Meron BrinosnHeHne KOHTPOIBLHOM
10(KP) crava
5. HCKYCCTBEHHOI'O paboThI
10(T3) Brimonnenue tecra
0aszuca [ToaroroBka Kk TECTUPOBAHUIO
DNEMEHTHI TEOPUH . CBoeBpemeHHast
. BrinonHeHue KOHTPOIBHOM
JIBOVICTBEHHOCTH B 10(KP) crada
6. . paboThI
JIMHEHHOM 10(T3) BrinonHenue tecta
[ToaroroBka K TECTUPOBAHUIO
IPOrpaMMHUpPOBAHUHU
7 besycnoBHas Brimonnenue noMmarmgero 20(113) CBoeBpemMeHHas
) ONTUMU3ALMS 3a/1aHHs crava
] Brimyxiioe BelnonHenue nroMamHsero 21(13) CBoeBpemeHHast
) MIPOrpaMMHUPOBAHNUE 3a/1aHHs caava
20 sK3aMEHAIIMOHHBIX
9. OK3ameH ITonroroBka K sK3aMeHy 9
OuIeTOB
Bcero gacos (9
( 81+9
ceMecTp)

KonTpoabnas padora

KP BrInonHsieTcs B COOTBETCTBUU C BapHAHTOM. BapHaHT CTyIeHT BBIOMpPAET COTIIaCHO HOMEpY
B ayauTOopHOM XypHaine. TpeboBanus k KP: cooTBeTCTBHE TeMe, TIOJTHOE PACKPBITUE TEOPETUIECKOTO

BONpOCa, MPaBUIbHOCTh

pelieHus

3a/ad4,

COOTBETCTBHEC

paboThl

npaBuigaM  0hOpPMIICHHUS,

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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NPEIBbIBISEMBIX K pab0oTaM TaKoro BHJA, COOTBETCTBHE JUTEPATYPHBIM HOpMaM (TIpaBHIILHOCTB). 3a

HCCO6J'IIO)I6HI/IG IIpaBUJI KOJIUYCCTBO 0aJ1I0B CHUKAETCA.

OO0pa3zen KOHTPOJIbHOM PadOThI

1. PemuThb 3a1a4y MeTOAOM HCKYCCTBEHHOT0 6a3uca
1. FF=2x1—3x2 + 6x3 + x4 — max
le + x2—2x3 +x,1 = 24‘,
X1 + 2x,+4x; < 22,
X — X2 + 2x5; = 10,
Xy, e, Xg = 0.
2.Peminth 327124y ABOMCTBEHHBIM CHUMILJIEKC METOI0M
1. F=x +x2+ 2x3— max
X1 + X5 +X3 = B,
X, + 2x, = 6,
X1, X2,%3 = 0.
Kputepumn onenku
I1o uToram BeINoJTHEeHUs1 padoThI- MAKCUMAJIbHBIN 0a11-20.
Ka)K70€ IPaBUIJILHO BBITIOHEHHOE 3aaHue -100ammoB
TecTOBBIII KOHTPOJIb
[loBepsier TeopeTHUecKME€ W  MPAKTUYECKUE 3HAHUS  CTYACHTOB IO
paszeiny,npoBoUTCs B opMe 3EKTPOHHOTO TECTUPOBAHMUS.
Temaruueckasi CTpyKTypa:
1. OcHOBHbIE NOHATHS JIMHEWHOTO MPOTPaMMUPOBAHUS
2. JluHeliHOE MpOrpaMMHUpOBaHHE
3. TpancnopTHas 3a1aya
4. Cummnekcubit Mmeton (CM) pemenns 3J1I1
5. Meron uckyccTBeHHOro 6a3uca
6. DJIeMEHThI TEOpUH JABOWCTBEHHOCTH B JMHEHHOM MPOrpaMMHUPOBAHUU
7.
OO6pa3siibl TECTOBBIX 3aJJaHUM:
1. IIpu pemenun 3JIII mosyyena cummniiekc-rad/auuna,
B XX |x |b
Xs -3 3 3 3
X5 2 -1 -3 8
X 2 5 2 6
X, 1 2 1 2
f 1-3 |4 -5 |15
Ecnu BBecTH B 6a3uc nepeMeHHyIo X4, TO U3 06a3uca OyeT BeIBeIeHa IepeMeHHas
a) X,
b) X;.

U3YYEHHOMY



d)

b)

X;.
Xs.
MatemaTnueckas moaeias 3JII1 nmeer Bua:

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.

DToli 3a/1aue SKBHBAJICHTHA 3aja4a:

F(x1, x2) = 6x1 + 4x2— max

x1+ 4x2 < 18,

2x1+ 1x2 <12,

Sx1+ 3x2 <24,

x1>0,x2>0.

F(x1, x2) = 6x1+ 4x2— min

x1+ 4x2 < 18,

2x1+ 1x2 <12,

S5x1+ 3x2 <24,

x1>0,x2>0.

F(x1, x2) = 60x1 + 40x2— max

x1+ 4x2 < 18,

2x1+ 1x2 <12,

Sx1+ 3x2 <24,

x1>0,x2>0.

Obaactb nonmycrumbix pemenuii 3JI1I1 umeer Bua:

X2

Torna makcumasnbHOe 3HaueHHe GyHKIMU F(x1, x2)=x1 + 3x2 paBHO...

18
6

15
27

ObaacTs nomycrumsix pemennii 3JII1 npeacrasiena Ha pucyHke:

10



a)
b)
©)
d)

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

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

24

18

26

12

6. Ipennpusitue peaausyer wu3aejusi AByYX BuAoB. Ha u3roroBienne wu3aeausi Buaa A
pacxoayercsi 2 KT CbIpbsi, Ha H3roToBJeHne usaenauss B —1 kr coipbsi. Beero umeercst 50 Kr cbIpbsi.
Heo0xoqumMo cocTaBuTh IUVIaH MPOM3BOACTBA, O0eCNEeYMBAKIIMI MOJYyYeHHE MAKCUMAJIbHOI
NPUOBLIN, €CJIM CTOUMOCTh PeaJM3aliu OJHOr0 M3/1eJus BUAa A cocraBisier 4 a.e., Buaa B - 2
y.e., IpH 3TOM U3/e/uii BUaa A Tpedyercs U3roroButh He 0oJee 30, a Buna B — ne 6oaee 20.
HeneBoii pyHkume JaHHOM 3a1a4u ABJIAETCH QyHKIMSA ...

F(x1,x2)=4x+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 exmaun ToBapa, Ha 0a3e A; - 170 exmnun ToBapa. C 6a3, Becb TOBap
HY’KHO TNepeBe3TH B Tpu MarasuHa B kouanvectse 100, 30 u 140 equHUIl COOTBETCTBEHHO.
N3BecTHa maTpuna tapugos. Heo0XoauMo CIVIAHUPOBATH MEPEBO3KH TAK, YTOOBI UX CTOUMOCTDH
ObLJIa MUHMMAJIbHOI.

JlanHast 3aaya sBisIeTCS ...

TPaAHCHOPTHOM 3a7auei

3a/1auell JMHAMUYECKOTr0 MPOrpaMMUPOBAHUS

3a1a4eil KOMMHUBOSKEpA

3a7a4eil 0 Ha3HAYECHUSX

8. B nmyHkTax A; U A; umeercs coorBeTcTBeHHO 60 u 160 exmuun ToBapa. Bech TOBap Hy»KHO
nepeBe3TH B TPH NyHKTa B kosnuecTse 80, 70 u 70 exmuun coorBercTBeHHO. MaTpuna tapugos

468
umeet Bua: C = 587 OnopHBIM IVIAHOM JAHHOM 321a4H ABJAETCA IVIAH:

60 0 0 )
20 70 70)°

11



b)

d)

b)

©)
d)

(40 20 0
X‘(40 50 70)
(20 20 20
X‘(6o 50 50)
(30 20 10
X ‘(50 50 60)

9. Ha 6a3zax A; m A; umeercsi coorBeTcTBeHHO 120 u 160 enunun ToBapa. Bech ToBap HY»KHO
nepeBe3TH TpeM norpedomurenssmMm B koaudecrse 80, 70 u 70 exuHun coorBercTBeHHO. U3BecTHA

Co 168
martpuua tapugdon: C = s17)°

HeseBas pyHKuus uMeeT BUA:
F=x11+6x12+8x13t5x21+x22tTx23—min

F= x141 + xfz + xlg2 + x; + x§2 + x273 —min
F=80x;+70x2+70x3-120-160— min
F=120x:+160x2—80x3—70x4-705 —min

10. HajiTu 3Ha4yeHus1 a 1 b npu KOTOPBIX TPAHCIIOPTHAS 321242 SIBJSACTCH 3aKPBITOM

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
IIIkana oueHMBaHUSA:
IIpoueHT BBINOJHEHHBIX TECTOBBIX 3a1aHHI KoanvecTBo HaOpaHHBIX 02/1J10B
91% - 100% Otnnuno20 6amios
81% - 90% Omnmunol8-1906amios
71% - 80% Xopomiol7-186am108
61% - 70% Y nosnerBopurensHol2-16 6ammon
51% - 60% Y nosnerBoputensHo10-11 Ganos
<50% HeynosaerBoputensno( 6amioB

Jdomamnss padora
MpU3BaHa CUCTEMATHU3UPOBATH 3HAHMSI, TO3BOJISET TMOBTOPUTH W 3aKpenuTh Mmarepuai. CTyaeHT
BBITIOJIHSET BapUaHT UHIUBUAYATbHON JOMaNIHEeH paboThl, HOMEp KOTOPOTO COBIAJaeT C HOMEPOM €ro
dbamMwuu B ayJUTOPHOM XKypHajie. JlomamHue 3agaHvs BBITIOTHSIIOTCS B COOTBETCTBUU C TpaduKoM
M3YUYEHUsl JUCUUIUIMHBI U CAAIOTCS Ha MPOBEPKY MPENOAaBaTENIO.
Kpurtepun oneHku gromamHei padorsi:

JIP BBIMOTHEHA MOTHOCTHIO, 33/1a4H BBIIIOJIHEHBI IPABUIIBHO, aKKypaTHO -10 6aioB.

JIP BBINOJTHEHA MOJTHOCTHIO, X0/ PEMICHUS 3aJaHUI BEPEH, UMEIOTCS HETOYHOCTH B BBIYUCIICHUS
U TOCTPOEHUSX — 8-9 OaoB.

JIP BbIITONHEHAa HE MOJHOCTHIO, XOJ PEUICHUS 3aJaHUN BEPEH, MMEIOTCS HETOYHOCTH B
BBIUHCIICHHSI U TIOCTPOCHUAX — 5-7 Oaios.

JIP BBINOJHEHA HE MOJHOCTBIO, XOJ PELICHHS 3aJaHhil HE BEPEH, UMEIOTCS HETOYHOCTH B
BBIUMCJICHHS] U TIOCTPOCHUAX — 3-4 Oasa.

12



JIP BbINOJHEHA HE MOJHOCTBIO, XOJ PELICHHS 3aJaHhil HE BEPEH, UMEIOTCS HETOYHOCTH B
BBIUMCJICHHSI U TIOCTPOCHUSX, CIaHa HE B MIPEyCMOTPEHHbIE CPOKHU — 1-2 Oamna.
-JIP He BeimotHeHa — () GaIoB.

5. Meroanuyeckue yKa3aHus 1Jis1 00y4alOMUXCs M0 OCBOEHUIO U CIUTITIUHBI

Mertoandeckue ykazaHusl JUIsl IOMOIIM 00YYaromUMCs B yCIICIITHOM OCBOCHUU THUCIMIUIUHBI B
COOTBETCTBUHU C 3aIlJIAHUPOBAHHBIMH BUJIaMU YUYEOHON M CaMOCTOATEIHHOU PabOThl 00yUaIOIUXCS:

Camoxuna B.M. Meronnveckne yka3aHUs K BBITIOJHEHUIO CaMOCTOSTEIBHON paboTHI IO
aucuuimHe «Metoasl oTnuMu3auum» Ha Temy: « TpancrnopTHas 3aga4a» AJid CTYI€HTOB HallpaBJIeHUs
noarotoBku: 01.03.02 «IIpukinannas marematuka u uadopmatuka», Hepronrpu 2018, 53 c.

MeTtonnueckue yKa3aHUs pa3MeleHbI B (0910 Moodle:
http://moodle.nfygu.ru/course/view.php?id=13436

PeliTHHIOBBIN perjiaMeHT 0 JUCHMILINHE:

Bua BbinosinseMoii yueOHoii
padoTsbI
(kouTpoaHpylomIHe banbt KomnuectBo
MAaTepHAaJIbI)
KomnuyectBo Ganos 0asoB IIpumeuanue
Bpewms Ha .
(min) (max)
No Ucnerranus / MOJITOTOBKY /
- ¢dopmbl CPC BBIIIOJIHCHHUE,
Jac
8 cemecTp
Brmonnenye CBoeBpeMeHHAas
1. JIOMAIITHUX 43 5*%76=35 5*%106=50 P
N craua
3aJaHnui
2. TectupoBanue 40 10 20 Bemonnenue
TecTa
CobecenoBanue
3. DK3aMeH 9 30
o ouiaeram
Beero 3a 839 45 100
CEMECTp
9cemectp
Bemonenue CBoeBpeMeHHAas
3. JIOMAaIITHUX 21 2,5%100= 25 3*106=30 P
N clraya
3aaHni
Brmmonaenune
4. KOHTPOJIbHOU 20 10 20 3ammrTa
paboTHI
5. TectupoBanue 40 10 20 Bemonnenue
TecTa
CobecenoBanue
3. DK3aMeH 9 30
o ouiaeramM
Beero sa 81+9 45 100
ceMecTp

13



6. ®oH OLEHOYHBIX CPEACTB A5 MPOBEAEHHUs MPOMEKYTOUHOH aTTeCTAHH 00yJaOUINXCS M0
AUCHMIIHHE
6.1. [Tokazarenu, KpUTEPUH U IIKaAJIa OLICHUBAHUS

Kpurepun
Kozp! onieHnBaeMbIx IToxa3zaTens oLleHUBaHUSA YpoBHU
KOMIIETEHIHI (mo 1. 1.2.PTIJT) OCBOEHUI OHCHHBAHHA Onenxa
(IeckpunTOpsl)
OIIK-1 CnocobeH | 3HaeT OCHOBBI MeTozioB | Breicokuit | Jlan MOJIHBIN, |  OTJIMYHO
MIPUMEHSATH ONTUMU3ALINH. pa3BEpHYTHIN
€CTECTBEHHOHAY4Hbl | YMEET pelaTh CTaHIapTHbIC OTBET Ha
e U | mpohecCHOHATBHBIC 3a/1a9H C MMOCTABJICHHBIHN
OOIIeHH)KEHEPHBIE MPUMEHEHUEM BOIIPOC, TOKa3aHa
3HaHUS, METO/BI | €CTECTBEHHOHAYYHBIX COBOKYTTHOCTb
MaTeMaTH4eCKOTro 3HaHUH, MPaBUIILHO OCO3HaHHBIX
aHaJM3a U | KIIaCCUPUITHPYET 3HAHUU 1o
MOJEJIUPOBAHUS, KOHKPETHYIO  MPHUKIAIHYIO JUCLUIIIMHE,
TEOPETHYECKOTO | | 3a7a4y, BBIOMpET Haubosee JI0KA3aTEIbHO
AKCIEPUMEHTAIBHOT | MOAXOIALIMN METO pELICHUS PaCKpBITHI
O HCCIIEIOBAHUS B | U PEAIM30BBIBAET €0 B BUIE OCHOBHBIE
npodeccuoHanbHOM | anropuTMa MOJIOKEHUS
NEeSATETbHOCTH Bnaneer YUCJICHHBIMU BOIIPOCOB; B
METOAaMH peueHus OTBETE
KJIACCUYECKUX MPOCIEKUBAETCS
SKCTPEMAJIbHBIX 3a/1a4 YeTKasi CTPYKTypa,
JIOTHYECKast
MOCJIeI0BATEIBLHO
CTh, OTpa)karouas
CYIIHOCTh
PacKpbIBaEMbIX
MOHATUH, TEOPHUM.
3HaHue o
npeamMeTy
JTEMOHCTPHUPYETCS
Ha done
MMOHUMAHHUS €ro B
CUCTEME JaHHOU
HayKH u
MEKIUCLUIIIIUHAD
HBIX CBSI3EH.
MoryTt OBITh
JOTYIIEHBI
HEJI0YEThI B
ONpeAcICHUN
MOHATHH,
HCTIPaBIICHHBIE
CTYJIEHTOM
CaMOCTOATENIBHO B
MIPOLIECCE OTBETA.
bazoseiii | [an MOJHBIN, |  XOpPOLIO
pa3BEpHYTHIN
OTBET Ha
IOCTABJICHHBIN
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BOIIPOC, MOKa3aHO
yMEHHE BBIIEIUTD
CYIIECTBEHHBIE U

HECYIIECTBEHHbBIC
MIPU3HAKH,
MIPUYUHHO-
CIICICTBCHHEIC
CBSI3U. OTBeT
YETKO
CTPYKTYypUPOBaH,

gormyeH. Moryt
OBITh  JTOMYIICHBI
2-3  HETOYHOCTH
WIIN
HE3HAYUTEIIbHEIC
OIIINOKH,
HCTIPaBIICHHBIE
CTYJIEHTOM c
IIOMOIIILIO
MIpenoaBaTes.

Munu-
MaJILHBIN

JlaH HeJOCTAaTOYHO
MOJHBIN u
HEJOCTATOYHO
pa3BEpHYTHIN
orBer. Jlormka m
MOCJIEIOBATEILHO
CTh H3JI0KCHUS
HMEIOT
HapyIICHHUS.
Jonymienst
OILINOKHU B
PacCKpbITUU
MOHSITHH,
ynoTpeOaeHun
TEPMHUHOB.
Crynenr HE
crocobeH
CaMOCTOATEIBbHO
BBIICITUTD
CYIIECTBEHHbIE U
HECYIIECTBEHHBIE
MIPU3HAKU H
MIPUIUHHO-
CJIEICTBEHHEIC
cBsa3u. B otTBere
OTCYTCTBYIOT
BBEIBOZIBI. Y MCHHE
PacKpbITh
3HAYCHUE
0000IIEHHBIX
3HAaHUH He
MOKa3aHo.

YAOBJICTBO-
PUTCIBHO
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He ocBoeHBI

OTtBeT
MpeICTaBIsET
coboi
pa3po3HEHHbIE
3HAHUSA C
CYIIECTBEHHBIMU
OImUOKaMH 110
BOIPOCY.
[IpucyrcTByror
(hparMeHTapHOCTb,
HEJIOTHYHOCTD
H3JI0KEHH.
CryneHT He
OCO3HAET CBI3b
o0cyxaaemMoro
BOMpOCa Mo
omiery c
JIPYTUMH
00beKTaMH
JHACIUATUIMHEL.
OTCyTCTBYIOT
BBIBOJIBI,
KOHKPETH3alUs U
JI0KA3aTeJIbHOCTD
H3JI0KCHHS.
J1OmOTHUTEIbHEIC
Y yTOUYHSIOIINE
BOIPOCHI
MpEno/iaBaTelis He
MIPUBOJIAT K
KOPPEKIIMU OTBETA
CTyJEHTA.

unu

OrtseT Ha Bompoc
IMOJIHOCTBIO
OTCYTCTBYET

unu

OTka3 oT OTBETa

HEYJOBJIET
BO-
pUTEIBHO

BBICOKHUN

[IpakTrueckoe
3a/laHue
BBIIIOJTHEHO BEPHO,
OTCYTCTBYIOT
OLINOKHU
Pa3IMYHBIX TUIIOB.
MoryT ObITH
JOIyIIIEHbI
HEJI0YETHI B
OIIpeAcICHUN
MOHSITHUH,
HCIIPABJICHHBIC
CTYJEHTOM

OTJIINYHO
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CaMOCTOATCIIbHO B
IIponecce OTBCTA.

6azoBbiii | [IpakTudeckoe XOPOIIIO
3a/1aHKe
BBITIOJTHEHO B
MOJIHOM 00beMe.
Honymiena
HE3HaA4YUTCIIbHAsA
omuoOKa.

MHUHHUMAJIbH I[OHyH_[eHBI YAOBJICTBO-
13171 HECKOJIBKO PpUTETBHO
HE3HAYUTCIIbHBIX
OIIMO0K
PA3JIMIHBIX TUIIOB.

He ocBoennl | JomymieHbl HEYJOBJIET
3HAYUTEIbHBIE BO-
OIIIHOKH. pUTEIBHO
JlonmoHUTEIbHEIE
U YTOUHSIOIINE
BOIIPOCHI
MpernojaBaTesis He
MIPUBOJIAT K
KOPPEKIIMH OTBETA
CTYyJICHTA.

unu

Brinmonxnenue
MIPAKTUYECKOTO
3a/laHus
MOJIHOCTBIO
HEBEPHO,
OTCYTCTBYET

6.2. TunoBbie KOHTPOJIbHBIE 3a/1aHUST (BOIIPOCHI) JAJISI MPOMEKYTOYHOM aTTECTAIINH

DK3aMeH 110 JAUCHUIIIIMHC TPOBOAUTCS B q)opMe COGGCQI{OB&HI/ISI 10 3K3aMCHAIIlUOHHBIM 61/IJICTaM.
DK3aMEeHaIMOHHBII OWJIeT BKIII0YAaeTOIMHTEOPETECUECKHM BOMIPOC U JIBA MPAKTUUYECKUX 3aJaHUSI.
Bomnpocsl k 3xk3aMeny:

IlepeyeHb TeopeTHYECKUX BOMPOCOB:
MeTto1 UCKyCCTBEHHOTO Oa3uca
JBoiicTBeHHas 3ana4a a1 kanoHndeckoi 3JII1. CroiicTBa B3auMOCONPSKEHHBIX cUMMETpUYHbIX 3JII1.
TeopemMa 1BOWCTBEHHOCTH.
3. OmnpeneneHus BBITYKIIOH, CTPOTO BBITYKJIOW, BOTHYTOW U CTPOTO BOTHYTOM (pyHKIui. [Iprmepsr.

VYcnoBus skcTpeMyMa.

4. Meroasl mocienoBaTenbHbIX Mpuommkennii. O0mmas cxema [IM. I'padnyeckas uarepnperarus [TM.

N —

5. T'papuentnsiii Mmetoq (I'M). AHTUrpasiMeHT - HalIpaBJIEHNE HAMCKOPEMIIIETO CITyCKa.

6. Oo6mas cxema ['M. TlomHomrarossrii 'M (MeTon Hauckopetimero ciycka). ['paduaeckas
UHTEpIpeTanys noaHomarosoro I'M.

7. 3anmaua BeImykioro nporpamMmvupoBanus (3BIT). @opmel 3amucu. YcnoBus paszpemmmoctu 3BI1.

8. TI'padmuueckoe perieHue.

9. ®ynkuus Jlarpamka 3BII. CennoBas Touka ¢pyHkuuu Jlarpanka.

10. Meron ycli0BHOTO rpaueHTa.
11. Meton mrpadusix pyaknui (MII®D). Onpenenenue u cBoricTBa pynkiuit mrpada. [Ipumepsr
¢yHkuuit mrpada.
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IIpakTu4yeckue 3a1anus
1. Pemmts 3JII1 cuMIiIiekec MEeTOA0M

2X, + X,

Xl
-2X, -

1

| X >06=12

CocTaBuTh U pelINTh ABOMCTBEHHYIO 32124y ~

P
[ X, +X,-X,28%
|
i

- 2X, _—) min

X,+2X, 22
8X,+3X, =L

3)

2. F=4x +x2— max
2x1—x, <12,

xl ‘I‘ 3x2 = 13,
2x, + 5x, < 11,
x; = 0.

Kpurepum ouenku:

KoMnerennuu

XapakTepucTHKa 0TBeTa HA TeOpeTHYeCKHil Bonpoc /
BBINOJTHEHH S PAKTHYECKOT0 3aJaHHSA

KoanuecTBoO
HaOpaHHBIX
0aJJI0B

OIIK-1

JlaH TOJIHBIN, pa3BEpPHYTHIN OTBET HA MIOCTABICHHBIN BOIIPOC,
[IOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUN 10 TUCLUILINHE,
JIOKa3aTeJIbHO PACKPBITHI OCHOBHBIE ITOJIOKEHUS BOIIPOCOB; B
OTBETE MIPOCIIEIKUBACTCA YETKAsI CTPYKTYpa, JIOTHYecKas
IIOCJIEI0BATEILHOCTD, OTPaXKarolask CyIIHOCTh PACKPhIBAEMBbIX
NOHATUH. 3HaHUE 10 NPEeAMETY AEMOHCTpUpYETCs Ha (hOoHE
IIOHUMAaHHs €T0 B CUCTEME JAHHOW HAyKH U
MEXIMCLUIUIMHAPHBIX CBsA3ed. [IpuBenensl noka3zaTenbcTBa
TEOpPEM U BBIBOJIBI (HOPMYIL.

10 ©.

JlaH MonHbIA, pa3BEPHYTHIA OTBET HA IIOCTABJICHHBINM BOIIPOC,
II0Ka3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUN 110 TUCLIMILINHE,
JIOKa3aTEJIbHO PACKPBITHI OCHOBHBIE IIOJIOKEHUS BOIIPOCOB; B
OTBETE MPOCIEKUBACTCSA YETKASI CTPYKTYPA, JJOTUYECKAST
IIOCJIEI0BATEIBHOCTD, OTPAKAOIIAS CYIIHOCTh PACKPBIBAEMBIX
TOHSATUHN, TeOpUid. 3HAHUE TIO MPEAMETY IEMOHCTPUPYETCS Ha
(oHE NIOHUMAHHUS €0 B CUCTEME JaHHOW HAYKU U
MEXAUCLIUIUTMHAPHBIX CBSA3eU. MOryT OBITh JOMYIIEHBI
HE/I04EeThI B I0KA3aTEeNIbCTBE (POPMYII U TEOpEM, UCIIPABJICHHBIE
CTYJIEHTOM CaMOCTOSITEJIBHO B IPOLIECCE OTBETA.

96.

JlaH MonHbIA, pa3BEPHYTHIA OTBET HA ITOCTABJICHHBIN BOIIPOC,
II0Ka3aHO YMEHHE BBIJIEINTH CYILIECTBEHHBIC U HECYIIIECTBEHHBIC
IIPU3HAKU, IPUYMHHO-CIIEICTBEHHBIE CBSA3H. OTBET YETKO
CTPYKTYypHUPOBaH, JOrHUeH. MOXKeT ObITh AOMyIIEHA OJHA
HETOYHOCTH WJIM HE3HAYUTEIbHAasl OIMOKa ITPH JJOKA3aTeIbCTBE
(GbopMyT 1 TEOpEM UCTIPABICHHBIE CTYACHTOM C TIOMOIIBIO
IIpenogaBaTelIs.

8 0.

JlaH TOJIHBIN, pa3BEpPHYTHIN OTBET HA MIOCTABICHHBIN BOIIPOC,
IIOKa3aHO YMEHUE BBIJIEIINTD CYIIECTBEHHBIE U HECYILIECTBEHHBIE
MIPU3HAKH, IPUYMHHO-CIIEICTBEHHBIE CBSA3H. OTBET YETKO
CTPYKTYPHUPOBaH, JIoTHUeH. MOKeT ObITh JOMYIIEHBI JIBE

7 0.
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HETOYHOCTH WJIM HE3HAYUTEJIbHBIE OLIMOKU MPH 10KA3aTEIbCTBE
(bopMys U TEOpPEM UCTIPaBJIEHHBIE CTYAEHTOM C IIOMOUIbIO
IIPENoIaBaTelsl.

Jan He mosHbIN oTBET. JIornka v mociae0BaTeIbHOCTh
W3JIOKEHUSI UMEIOT HapylieHus. J[eMoHcTpupyeT 6a30BbIe
3HaHUs MO npeameTy. IMErTCs HETOYHOCTH NpU
JTIOKA3aTeNbCcTBE (hopMyIt, TeopeM

6 0.

Jlan He mosHbIN oTBET. JIornka v mociae0BaTeIbHOCTh
W3JIOKEHUSI UMEIOT HapylieHus. J[eMoHcTpupyeT 6a30BbIe
3HaHUA 1o npeamery Jlpu nokazarenscTBe TeOpeM U GhopMyIn
JOTYIIIEHBI 3HAYUTEIbHBIC OMIHOKH.

56.

Jlan He mosHbIN oTBET. JIornka v mociae0BaTeIbHOCTh
M3JIOKEHUS UMEIOT HapyIieHus. JlomymeHs! ommoOKu B
PaCKpBITUN TOHATHIA, yIoTpeOaeHnu TepMUHOB. [Ipu
JTIOKa3aTeNIbCTBE TEOPEM U (pOPMYIT IOMYIIEHBI 3HAYNTEIbHBIC
OIITMOKHU.

40.

Jlony1ieHbl OMMUOKU B PACKPBITUN MOHATHIA, YIIOTpeOIeHUN
TepMHUHOB. He npuBeeHbI 10Ka3aTENbCTBA TEOPEM U BBIBOIBI

bopmy.

36.

CTyzleHT He 0CO3HAET CBSI3b 00CYkKIaeMOT0 BOIPOCa 110
ounery ¢ ApyrumMu oObeKTaMU AUCHUIUIUHBL. OTCYTCTBYIOT
BBIBOJIbl, KOHKPETH3ALMS U IOKA3aTEIbHOCTh M3JI0KEHHSL.

20

OTBer npezcTaBisieT co00i pa3po3HEHHbIE 3HAHUS C
CYILIECTBEHHBIMHU OIIMOKaMu 1o Bonpocy. [IpucyTcTByroT
(parMeHTapHOCTb, HEIOTUYHOCTh M3JI0XKEHUS.

16

OTBeT Ha BOIIPOC MOTHOCTHIO OTCYTCTBYET
uiu
OTKa3 oT OTBETA

0 6.

OIIK-1

HpaKTI/I‘IGCKOG 3aaHrEC BBINIOJIHECHO BEPHO,
OTCYTCTBYIOT OIIINOKHU PAa3JIMYHBIX THUIIOB.

10 6.

[IpakTrdeckoe 3aJaHuE BBIIIOJIHEHO BEPHO,

OTCYTCTBYIOT OIIMOKH Pa3IUYHBIX THIIOB. MOTYT OBITH
JOIIyIIEHBI HEIOYETHI B ONPEIECICHUN IOHATHN, UCTIPABICHHBIE
CTYJICHTOM CaMOCTOSITEJIBHO B IPOLIECCE OTBETA.

96.

XoJ penieHus BEpEH, MOJIYyUYEeH HEBEPHBIN OTBET U3-3a OJJTHOU
BBIYUCIIUTEILHOU OIJ_II/IGKI/I, HO IIpHU 5TOM UMCCTCA BCPHAA
MOCJIEZIOBATEILHOCTD BCEX IIArOB PEIICHUs

8 ©.

XoJ penieHus BEpEH, MOJTYyYeH HEBEPHBIN OTBET U3-3a JIBYX
BBIYUCIINTCIBHBIX OIJ_II/IGOK, HO IIpHU 5TOM UMCCTCA BCPHAA
MIOCJIEZIOBATEILHOCTD BCEX IIArOB PEIICHUSI.

76

Xo peleHus: BEpeH, N0JIy4eH HEBEPHBINA OTBET U3-3a IBYX
HE3HAYUTEJIbHBIX OIIMOOK Pa3InYHbIX TUIIOB, HO IIPH 3TOM
HMMEETCsl BEPHAsl MOCIEA0BATEIbHOCTh BCEX IArOB PELICHUS.

6 0.

Xona pemienus He BepeH.JlomyiieHa oiHa
3HaYMUTENbHBIAsOMHOKA. J[OTTOTHUTENIbHBIE U YTOYHSIOINE
BOMPOCHI IPETOAaBaTeNsi MPUBOAIT K KOPPEKIIUH OTBETA
CTYyJICHTa

56
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XoJ peuieHus He BepeH. [onmyieHbl 1Be 3HaYUTEIbHbIE
omnOKu.J{ONOTHUTENBHBIE U YTOYHSIOIINE BOIPOCHI
MPENoaBaTessi TPUBOIAT K KOPPEKIIMHU OTBETA CTYJECHTA

40

Xop pemieHus: He BepeH.loMyeHbl TPU 3HAYUTEIIbHBIC
oKOKH. JIONIOTHUTENBHBIE U YTOUHSIOIUE BOIIPOCHI
MIPENOAABATENs] NIPUBOIAT K KOPPEKLIUU OTBETA CTYACHTA

36

He Bepnast mocienoBaTebHOCTh BCEX 111arOB
petieHus1 JlonoaTHUTENbHBIE U YyTOYHSIOIINE BOTIPOCHI
npenojaBaTelis NPUBOJIAT K KOPPEKIIMU OTBETA CTYIEHTa

26

He Bepnast mocie1oBaTeIbHOCTD BCEX 111ar0B
penieHusA/[onoaHUTENbHBIE U YTOYHSIOIINE BOIIPOCHI 10
IIpenojaBaTelis HE NPUBOAAT K KOPPEKIMH OTBETA CTYACHTA

BrlnosHeHne NpakTUYECKOro 3a/1aHusl OTCYTCTBYET

06.

6.3. MeTonuyeckue MaTepHalibl, ONpeaeNIsIoIINe TPOLEAYPhl OLICHUBAHUS

XapaKkTepuCTHKH
npoueaypbl

Bun npouenypsl

DK3aMeH

I{enb npouenypel

BBISIBUTH CTeTIeHb ChopmupoBaHHOCTHKOMMETCHITMMOITK-1

JlokanpHble ~ akThl  BY3a, | [looxkeHHME O NPOBENEHUM TEKYIIETO KOHTPOJs YCINEBAEMOCTU H
periaMeHTHPYIOIINE MPOMEXKYTOUHOU artectanmu oOydaromuxcs CBOY, Bepcus 3.0,
IIPOBEJICHUE MPOLIETyPbI yTBEpkKAEHO pekTopoM CBDY 19.02.2019 1.
[Tonoxenune o 6amipHO-periTHHTOBOM cucteme B CBDY Bepcus
4.0,ytBepxaeHo 21.02.2018 r.
CyOBeKkTbl, Ha  KOTOPBIX | CTyACHTHI 4,5, KypcabakanaBpuaTa
HanpasJieHa poLeaypa
[Tepuon npoBeneHus | JIeTHss W 3UMHSS SK3aMEeHAIlOHHAs CECCHsI- DK3aMEH
[IPOLEYPBI

Tpe6OBaHI/I$I K IIOMCILICHUAM U
MaTCpruaJIbHO-TCXHUYICCKUM
cpeacTBam

TpebGoBanus K 0aHKy | -

OIICHOYHBIX CPEJICTB

Ornucanue MPOBEACHUS | DK3aMEH TNpUHHMAeTcss B yCTHoOM  Qopme 1o  Ouseram.

1010 (S )81 DK3aMeHaIlMOHHbBIN ouner o JTUCLUIIIINHE BKJIIOYAET
OJIMHTEOPETUYECKUN BOTIPOC M JBa MPAKTHUECKUX 3a1aHus. Bpems Ha
MOJITOTOBKY — | acTpOHOMHYECKHIA Yac.

[Ixanel onenuBanus | [llkana oneHnBanus pe3ynbTaToB npuseaeHa B m.6.2. PITJI.

pe3yIbTaTOB

PesynbTatsl nporenypbl

B pesynbprate cmaum Bcex 3amanuii ayis CPC cTyneHTy HE0O0X0auMo
HaOpatpb 45 0amioB, 4TOObI OBITH TOMYIIEHHBIM K 9K3aMEHY
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS

AUCHUTLTUHBE
ONEKTPOHHBI
ABTOp, Ha3BaHUE, MECTO U3JaHUA, Hb CB®Y, © MS/MAHA:
W3JIaTENbCTBO, TO/I U3/IaHUS Hanwnuune kadenpanbHas rotKa
Ne y4eOHOU JTUTEPATyPhl, BUI U rpuda, BUI OoubmmoTeKa u pocTyna K Kos-0
XapaKTePUCTHKA UHBIX rpucda KOJI-BO peeypey crynen
MH(GOPMAILIMOHHBIX PECYPCOB HK3EMILISIPOB (gglggg OS?SH ToB
CB®DY)
OcHOBHas uTepaTypa
1 | [TanteneeB A.B. MeToasr 18
ONTHUMHU3ALIMU B IPUMEPAX U
3amavax: yue0. mocobue . — M3xa-e 6
3-e, crep. — Mocksa: Beicul. k.,
2008. — 544 ¢
JlononHuTenbHAs TUTEpATypa
2 | Kazanckas, O. B. Mogenu u 18

METO/bI ONTUMU3ALINY : yueOHOe
nocobue : [16+] /

O. B. Kazanckas, C. IT'. 10mn,

O. K. AnbcoBa ; HoBocubupckuit
roCyAapCTBEHHBIM TEXHUYECKHUI
yHHBepcHuTeT. — HoBocnOmpck :
HoBocubupckuit
rOCyAapCTBEHHBIM TEXHUYECKHI
yHuBepcurter, 2012. — 204 c.

https://biblioclu
page=book&id=
228848

MeToauyeckue pa3padoTku By3a

Camoxuna B.M. Metoauueckue yKkazaHus K BHIIIOJHEHUIO CAMOCTOSATENIHOW PabOThI MO JUCLUIUINHE
«Meronp!l oTnuMu3anumn» Ha TeMy: « TpaHcnopTHas 3a7ada» s CTYACHTOB HalpaBiICHUS
noarotoBku: 01.03.02 «[IpuknanHas MmaTemMaTHKa U UHQOpPMATHUKAY,
09.03.03"TIpuknagnasuadopmaruka», Hepronrpu 2018, 53 c.

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 HanmeHnoBaHue ay1uTOpHi,
- . ITepedyenn obopynoBanus
n/n 3aHATHI KaOUHeTOoB, JJadopaTopuili u mp.
JlexunoHHBIE MynbTUMEINIHBIA KaOMHET MHTEPAKTUBHAsA OCKA,
|| zanATns, HOYTOYK, MyJIbTUMEIUIHHBIN
" | mpaKTU4YeCcKue IIPOEKTOP
3aHATHSA
) Ionroroska k CPC | Kabunet mis CPC Ne 402 Komnerorep, noctyn
' WHTEPHET

10. Ilepeyens UH(POPMAIIUOHHBIX TEXHOJIOT Ui, HCMOJIb3yeMBbIX MPH OCYIIECTBIEHUH
00pa30BaTeIbHOrO MpoIecca Mo JUCHUIINHE, BKJI0Yasi epevyeHb NPOrpaMMHOro odecnedeHust
U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
10.1. ITepeuenb nHGHOPMAIIMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX MPH OCYIIECTBICHUN
00pa30BaTeNLHOrO MpoLiecca 110 AUCHUIHe?

[Tpu ocymiecTBiIeHHH 00pa30BATENLHOTO MPOIIecca MO AUCIUILTUHE UCTIOIB3YIOTCS CISIYIOIIHe
UH(POPMAIMOHHBIC TEXHOJIOTHH:

o UCTIOJI30BaHUE HA 3aHATHX JICKTPOHHBIX U3JIaHHUH (YTCHUE JICKIHIA C UCTIOb30BaHUEM
CITalI-TIpe3CHTAllMi, JJIEKTPOHHOTO YYeOHOTO TMOCOOMs), BHUACO- W ayAuoMarepuanoB (depes
HNuTepHeT);

o OpraHMU3aIis B3aUMOJCUCTBHS C 00YYAIOIIMMHUCS TOCPEACTBOM 3JIEKTPOHHOM MOYTHI
CJ10 Moodle.

10.2. Ilepeuens mporpaMMHOTO 00eCTICUECHUS
CBoboaHo 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 JEKTPOHHBIX U3JIaHUH (YTEHHE JEKIHMid C
HCIIOBE30BaHUEM ClIaiI-IIpe3eHTAalHIi, JJIEKTPOHHOTO Kypca JISKIUH, TpanuecKux 00BbEKTOB, BHIEO- ayJHO0- MaTepHaoB (depe3 IHTepHeT), BUPTYaIbHBIX
nabopaTopuii, MPAKTHKYMOB), CIEHUATU3UPOBAHHBIX U O(MHCHBIX MporpaMM, WHGOOPMALHMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX, OpPraHH3aLMs
B3aUMOJICHCTBHUS ¢ 00YUAIOIIMMHUCS TOCPEICTBOM JIEKTPOHHOM 104ThI, HOpymMOB, IHTEpHET-TPyYIIN, CKA¥iI, YaThl, BUACOKOH(EPEHICBA3b, KOMIBIOTCPHOE
TECTHPOBaHUE, HCTAHIVOHHbIC 3aHATUS (OJIMMIMAb], KOH(EpeHINN), BeOUHap (CeMHHAp, OpraHW30BaHHEINH Yepe3 MHTEpHET), OATrOTOBKA IIPOSKTOB
CHCIIOIb30BAaHUEM JIICKTPOHHOTO O(h¥ca UM 000TOUYKH) H T.II.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.0.16 Metoapl onITHMHA3AINH

VYueOHbI BHeceHnHble U3MEeHEHUs IIpenonaBatens | [IpoTokon 3acenanus
W ron (®UO) BBIITY CKAOIIIEH
kadenpsi(gara,Homep),
®UO 3aB.xadenpoi,
MOJIIHCh

B ma@mue yKasvleaemcst noJIbKO xapakmep usMeHeHull (Hanpumep, UBMEHEHUEe niembvl, CNUCKdA
UCMOYHUKOB NnOo meme uiu memam, cpe()cme NPOMeNCYmMOo4UHo2co KOHmpOJl}Z) C yKasanuem nyHKkmoe

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