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1. AHHOTAILIUA
K padoyeii nporpaMme THCHHUIIMHBI
b1.0.17MeTtoapl ONTHMH3AINH
TpyaoeMkocTs 63.¢e.

1.1. Iles1b 0OCBOEHMS U KPATKOE CO/AePKAHME TN CHUIITTHHBI
easr ocBoeHHMsi: O3HAKOMJICHHE C 0a30BBIMH MAaTEMATHUYECKUMHM MOJCIIIMH U OCBOCHHE
YUCJIICHHBIX MCTOO0B pemeHI/m KIIACCUYCCKHUX 3KCTpCMaJ'ILHI)IX 3aJad, a TakKXE€ 3HaAKOMCTBO C
COBPEMEHHBIMH HAIPABICHUSAMM pPa3BUTHS METOJOB ONTHMHU3aIMHU. B 1eroMm Marepuan Kypca
OpUEHTHPOBAH HAa YyMEHHE MpPaBWIbHO KJIacCU(UUIMPOBATh KOHKPETHYIO MPHUKIAJHYIO 3adady,
BbIOMpaTh HamOoJee MOIXOAIIMIA METOJ| PEIleHUs M pPeaJu30BbIBaTh €ro B BUAEC alIrOpuT™Ma U

IIPOTrpaMMBI.

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

1.2. TlepeyeHp NMJIAHMPYEMBIX Pe3yJbTATOB O0y4eHUs MO JMCHUILINHE, COOTHECEHHBIX C
IVIAHMPYEMBbIMH Pe3yJ1bTATAMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrPaMMbI

[Inanupyemslie
pE3yNbTaThl OCBOCHHUS

HpOrpaMMBL HaumenoBanue I/IH,Z[I/IKaTopua JOCTHOKECHHUS [Tnanupyembie pe3yabTaThl

KOMIICTCHIIMI 00y4eHHUS MO TUCITUTUINHE

(comepxaHue U KOABI

KOMIETEHIINN)
OIIK-1 Cmocoben | OIIK-1.1 3HaTH OCHOBBI JUCKPETHOM | 3HA€T OCHOBBI  METOJOB
MPUMCHSITh MaTEMaTHKH, MAaTEMaTUYEeCKOr0  aHajn3a, | ONTUMU3AIlHH,
€CTECTBCHHOHAYYHBIC | JIMHEWHOW anreOphl M TEOMETpUH,  TEOpUHU | YMeeT pemiathb
U OOIIEUH)XEHEPHBIE | BEPOSITHOCTEH U MAaTEMaTUYECKOW CTATUCTUKH, | CTAH/IaPTHBIC
3HaHUA, METOJIbl | METOIOB ONTHMM3AINH, YUCICHHBIX METOJIOB, | MpodeCCHOHATbHBIC 3a/1a4u
MaTeMaTU4eCKOro MaTEeMaTHIECKOrO i AMHTAIMOHHOTO | C IPUMCHCHUEM
aHaiu3a U | MOJICTIMPOBAHUS , BBIYHCIUTEIHLHOW TEXHUKH | €CTECTBEHHOHAYYHBIX
MOJICIIUPOBAHUS, JUISL TEOPETHUYECKOTO M SKCIEPUMEHTAIBHOTO | 3HAHUM, MIPABHIIEHO
TEOPETUIECKOTO U | HCClIeq0BaHusA B npodeccuoHanbHOM | Knaccuduuupyer
HKCIIEPUMEHTAIILHOTO | JACSTEIHHOCTH KOHKPETHYIO TPUKIAJIHYIO
HCCIICIOBAHUS B | OIIK-1.2 VYmeer pemaThb cCTaHOapTHHIC | 337a4y, BEIOMpET Haunbolee
pohecCHOHATLHOM npodeccnoHabHBIC 3a7aud C MPUMEHCHHEM | ITOIXOSIITUI METOT
EeITEIbHOCTH €CTECTBEHHOHAYYHBIX U OOIIEUHXEHEPHBIX | PEIICHUSI U pPeaTn30BbIBACT

3HaHUH, 00  OCHOBax  BBIUKCIUTEIHHOU | €T0 B BHUJIE aJITOPUTMaA

TEXHUKH, METOJ0OB MaTEMaTUYECKOI0 aHaJIN3a,
JTMHEHHOU anreOpbl U TEOMETPHUH, AUCKPETHOM

MaTeMaTHUK{, TEOPUH  BEPOATHOCTEH |
MaTeMaTH4YeCKOM  CTaTHCTHKH, METO/IOB
ONTUMU3AIIHIA, u YHCIIEHHOTO,
MaTeMaTH4eCKOTO u MMUTAIIMOHHOTO
MO/IETTUPOBAHUS

OIIK-1.3 Bnaneer HaBbIKAMU TEOPETUUECKOTO
u AKCIIEPUMEHTAIHHOTO WCCIICTOBAHMUSI

00BEKTOB MPO(heCCUOHATLHOM IS TEIbHOCTH

Bnangeer YU CJICHHBIMHU
METOJaMU PCIICHUA
KIIACCHYCCKHX

9KCTPEMAJIbHBIX 3aaa4

1.3. MecTo AucCHMILINHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

WHiekchl 1 HaMMEHOBAHUS YYeOHBIX TUCIUILIHH
(Moayneit), mpakTHK

Ceme
HanmenoBanue cTp
Nunexc
JUCIIATIINHEBI Hn3yye Ha KOTOpbIE
HUS ONUPACTCS

JUJIs1 KOTOPBIX COJIEpKAHUE
MAHHOU JUCILIUILINHEI




coAepKaHue JaHHOU
TUCIUTIINHEI
(Moyas)

(MOmyJs) BHICTYTIAET
OIOpOu

b1.0.17

MeToapl ONTUMHA3AIAN

8,9

b1.0.14 Maremaruka
b1.0.25 YUncnenusle
METOJIBI
b1.B.JIB.04.01
MaremaTtudeckoe
MOJIETTUPOBAHKE
MathCad
b1.B.JZ1B.04.02
MaremMaTuueckoe
MOJICIIUPOBAHUE
MathLab

b3.01(1) Beimonnenue u
3alIKTa BBITYCKHOM
KBaJTM(PUKAITMOHHON pabOTHI

1.4. SI3bIk mpenogaBaHMs: 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 yuebnoro miana (rp. BA-IIN-21(5)):

Ko u HazBaHue NUCIMIUIMHBI IO YYEOHOMY TUTaHY b51.0.17 MeToabl ONTHMHU3ALNH

Kypc n3yuenus 4,5

CemecTtp(bl) U3yUueHUs 8,9

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

KoHTponbHas paboTa, ceMecTp BBITIOJIHCHHSI 9

Tpynoemkocts (B 3ET) 63ET

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

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

O06wem ayauTopHOH
paboThl,
B Hacax

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

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

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

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

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

- 1abopaTopHbIe padOThI - -

- IPAKTUKYMBI - -

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

Ne2. CamocTtosiTennbHas pabdora odyqyaromuxcest (CPC)

(B yacax) 83/81

Ne3. KosimyecTBO 4acoB Ha 3K3aMeH (IIpU HAJTUYUU

9/9
HK3aMeHa B YUeOHOM IJIaHe)

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

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

KonTaktHasg pabota, B yacax
= | § | = = =
o E o o o
SO = = =
= s = = =
@) Y @) @) @)
Q) § Q) Q) Q)
Paznen Beero % § 5| 8 % % | ~| Yacer CPC
9acoB = 2 = | o = = S|
= = | = i S|
(5] 2 ) < () ) =
= < | & | = = ®
(5 S ~| © o ) ) &
S| EB| 2|8 | 2| | 2|8
S | —s| E| &2 S 3 S 5,
8| sl el &l | = e | 3
= é_‘ ~ = o = > = oo}
- ) = | © g ) é ) o
= < T 5| % . < = < >
= = = = = o =~ M = o
A I HE
sl 8logl8l5 18|58 |
8 cemecTp
Jluneitnoe 20(T3)
IpPOrpaMMHUPOBAHUE. 46 2 ] 2 ] ] ] ] - |2 20(13)
TpancnopTHas 3agaua. 20(T3)
CHUMILIEKCHBIN METOJ 53 4 - 4 - - - - - 12 23(13)
(CM) pemenus 3JII1.
DK3aMeH 9 9
Bcero gacos 108 6 6 4 83+9
9 cemectp
MeToa HCKYCCTBEHHOTO 10(KP)
6asuca 26 2| - 2 S| ) ) - ]2 10(T3)
DneMEHTBI TEOPUH
JIBOMCTBEHHOCTH B 10(KP)
JTUHEHHOM 2 2 ) 2 ) ) ) ) ) ! 10(T3)
IPOTrPaMMHUPOBAHUH
besycnoBHas 27 2 ) 4 ) ) ) ) ) 1 20(13)
ONITUMH3AIIHS
Brimykioe 71 ) ) ) ) ) ) ) 21(13)
IPOTPaMMHPOBaHUE
DK3aMeH 9 - - - - - - |- 9
Bcero uacos 108 6 - 8 - - - - - 1 4 81+9

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

3.2. CopepxaHue TeM NPOrpaMMbl THCHHUILINHBI
BBenenue. lctopus pa3BUTHA, PO M MECTO TEOPHH JKCTPEMAIBHBIX 3a7ad B CHUCTEME

q)yHl[aMeHTaHLHBIX U TPUKIAJHBIX MATCMATHYCCKUX JUCIHUIIINH. DKOHOMHKO-MAaTEMAaTHUSCKHE
MOACIH: 3aJada 00BEMHOTO IJIAaHUPOBaHUSA MHOTI'OIIPOAYKTOBOI'O ITPOM3BOACTBA, KJIACCHYCCKasd



MaTpu4Has TPAaHCMOPTHAs 3a/laya, 3ajada o auere (0 cMecsx), 3ajgada o paHie (0 3arpy3ke CyaHa),
3a/laya 0 Ha3HA4YEHHUsX, 3a/1a4a OJHOMEPHOTO PaCKpOsl MaTEPHUAJIOB.

JInneiiHoe mnporpammupoBaHMe. 3ajnaya JuHeilHoro nporpammupoBanus (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 HHTEpIIpeTaus CilydaeB CyLIIECTBOBAHHS M HECYILIECTBOBAHUS
peLeHui.

Tpancnoprhas 3agaya (T3). 3amknyTas TpancnoptHas monens. CeoiictBa T3. PaspemmmocTs
T3. Meton "ceBepo-3amagHoro yria" Juisi HaXOXKIEHHMsS HAYaJIbHOTO ONOPHOIO IUIaHA MEPEBO3OK.
JlBoiicTBeHHas 3ana4a k T3. HaxoxaeHne NoTeHIHanoB COOTBETCTBYIOUIMX JaHHOMY Oa3zucy. Meron
NOTEHLMAN0B. MeTol MUHUMAJIbHOM LEHBI JUIsl HAXOKEHHS Ha4uajabHOrO OMOPHOTO IJIaHA EPEBO30K.
Pemenne HezamkHyThIX T3. BBeneHne (PUKTUBHBIX MYHKTOB OTIIpaBiieHUs (Ha3HaueHus1). OUKTUBHBIE
NIEPEMEHHBIE.

Cumnekcnblii Meton (CM) pemenusi 3JIII. CummnexcHas tabnuna. IIpaBuna mepecuera
CUMIUIEKCHON TaOJauIbl MpH nepexoe k HoBoMmy Oazucy. IIpusnak Hepaspemmnmoctu 3JII1. [Ipusnak
ontuManbHocTU. AnroputM CM.Pemenne cummerpuunoin 3JIII. Pemenne cummerpuunon 3JIII ¢
MOMOIIbI0 METOJIA JONOJHUTENbHBIX NepeMEHHbIX. CBONCTBA MOJYUYEHHOTO PEIICHUS. TPAKTUUYECKOE
3aHATHE.

Mertoa uckyccrBennoro 6asuca (MHB). VckyccTBenHble nepeMeHHble. BernomorartenbHas
3JIII. CBa3p ucxonnoit u BeriomoratensHoit 3JII1. Ilpusnak Hepaspemmumoctu 3JIIT ucnons3zyemslii B
MUB. [Iyxdaznsiii u ogaoda3Hbii Bapuantel MUB.

DJIeMeHTbl TEOPHHM [BOWCTBEHHOCTHM B JIMHCHHOM mnporpammupoBanuu. Ilapa
B3auMoconpskeHHbIX cummeTpuuHblx 3JII1.  JBolicTBeHHass 3anmada A kaHoHumdeckou 3JIII.
CaoticTBa B3auMmoconpskeHHbIX cuMMeTpuuHbIX 3JII1. Teopema nBOMCTBEHHOCTH.

BesyciaoBHas ontumusanus. Breimykiele ¢yHkunuu. OnpeneneHusi BBIIYKIOH, CTpOro
BBINYKJIOH, BOTHYTOW M cTporo BOorHyToil ¢yHkuumi. Ilpumepsl. Omepanuu B Kilacce BBIMTYKIIBIX
GyHKUMA: NUHEHHAass KOMOHMHAIUS BBIMYKIBIX (QYHKIMHA, (QYHKIOUS MaKCUMyMa, CYNepIO3UIUs
BBINYKJIbIX QyHKIMHA. Kputepuu Boinykiioctu auddepeHuupyemsix QyHKIMNA. Y CI0BUS IKCTpEMyMa.

[Moxoopaunatueiii Meton (IIM). MeTtoasl mocienoBaTeNbHBIX TpuOmmKeHud. O0mas cxema
[IM. TI'paduueckas wunrepmpetarus [IM. [uxnudueckuit mokoopauHaTHBIA cnycK. CriydaiHbIN
NOKOOPAMHATHBIH ctycK. [I0KOOpIMHATHBIN CITyCK C BBIOOPOM "OBICTPON" epeMeHOH.

I'pamuentherii meton (I'M). AHTHrpagueHT - HampaBieHHE HaWCKopeimero cmycka. OOmias
cxema rpal’' M. Ilonnomaroseiii I'M (MeTon Hauckopeifmero cmycka). I'padudeckast uHTEprpeTanus
nosiHotmaroBoro I'M. HekoTtopbie momudukamuu ['M.

Beinyksoe mporpamMmMupoBaHMe. 3ajada BBIIYyKJIOro mnporpammupoBanus (3BII). dopwmsl
sanrcu. YcnoBus paspemmumoct 3BII. I'paduueckoe pemenue. Teopemsr Kyna-Takkepa. OyHkius
Jlarpanxa 3BII. CennoBas Touka ¢pyukiuu Jlarpanxa. ¥Ycnosue Cnelitepa. Teopema Kyna-Takkepa B
dbopme o cemoBoit Touke pynkiuu Jlarpamka 3BII. Teopema Kyna-Takkepa B auddepennnanbHoi
¢dopme. Meton ycnoBHoro rpamuenta. Merox mrpadHbix ¢yHkuuid (MIL®). Omnpenenenue u
cBoricTBa pynkiuit mrpada. [Ipumepsr pynknuit mrpada. [ltpaduoit MHOKUTETL. AnroputM MITI®.

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

AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMMU.

Yuebnuvie mexHojlocuu, UCnojib3zyemable 6 06pa306am€ﬂbHOM npoyecce

Pa3nen mucinIninHebl Cemectp Ucnonb3yemblie KomnyectBo
aKTI/IBHBIX/ I/IHTep AKTHUBHBIC qacoB
00pa3zoBaTebHBIC TEXHOJOTUH
TpancnopTHas 3aga4ya 6 case-study 2/2




CummiekcHslit metox (CM) 6 npobnemHoe ooyuenue 2/2
pemenusi 3JII1
DJIeMeHThI TeOpHH 7 case-study -2
IBOMCTBEHHOCTH B JJUHEITHOM
NpPOrpaMMHUPOBAHUH
Uroro: 10y.

[Ipu npobremnom obyuenuution pykKoBOACTBOM MpernofaBatess GopMyIupyeTcs MpoOIeMHBIN
BOIIPOC, CO3OAKOTCA HpOGHGMHBIG CUTyalluu,B PC3YJbTATC YCTO AKTUBU3HUPYCTCA CAMOCTOATCIIbHAS
NeSITeTbHOCTD CTYJICHTOB,IIPOUCXOAMT OBJIaJICHUE MPO(HECCHOHATEHBIMU KOMITETCHIIUSIMHU.

4. IlepeyeHb y4eOHO-METOAUYECKOT0 00ecnevYeH sl 1JI CAMOCTOSTeIbHOM
PadoTHLI00yYAKOIMXCS 110 JUCHHMILIHHE

Conep:xxkanueCPC
Haumenosanue Tpyno-
Py DOpMBI U METO/IBI
No paszena (Tembl) Bun CPC €MKOCTh
KOHTPOJIS
JUCITUTUTUHBI (B yacax)
8 cemecTp
Beenenue. JIuneiinoe 20(T3)
1. IToaroroBka K TECTUPOBAHUIO BrimosHeHnune tecta
IPOrpaMMHUPOBAHUE 20(43)
TpancnopTHas 3aiayva. BeinonHenue noMaiHero 20(T3) CBoeBpeMeHHas
2. | CUMIUIEKCHBIN METOT 3a/IaHUs 23(13) craava
(CM) pemtenus 3J1II1 [ToaroroBka K TECTUPOBAHUIO BrinosiHeHue Tecra
20 sK3aMeHaIlMOHHBIX
3. OK3aMeH [ToaroroBka k 3K3aMeHy 9
ouseToB
Bcero yacos (8
4. ( 83+9
CceMecTp)
9 cemectp
. CBoeBpemMeHHas
Meron BrinosiHeHHE KOHTPOIBHOM
10(KP) craava
5. HCKYCCTBEHHOI'O paboThI
10(T3) BrimonHenue tecrta
6a3uca [ToaroroBka K TECTUPOBAHUIO
DneMEHTBI TEOPUH . CBoeBpeMeHHas
. BrinosnHeHne KOHTPOJIBHON
JIBOMICTBEHHOCTH B 10(KP) craya
6. . paboThI
JMHEWHOM 10(T3) Brinosninenue tecra
IToaroroBka kK TECTUPOBAHUIO
IPOrpaMMUPOBAaHUNU
7 besycnoBnas Brinonnenue noMamHero 20(13) CBoeBpeMeHHas
] ONTHMHU3ALHS 3a/laHus crava
3 Beinykitoe Beinonnenue noMamsero 21(13) CBoeBpeMeHHas
] IIPOrPaMMHUPOBAHUE 3a/laHus crava
20 sK3aMeHaIlMOHHBIX
9. OK3aMeH [ToaroroBka k 3K3aMeHy 9
ouseToB
Bcero yvacos (9
( 81+9

ceMecTp)

KonTpoabnas padora

KP BrImonHsieTcs B COOTBETCTBUU C BapHAaHTOM. BapHaHT CTyIeHT BBIOMpPAET COTIIaCHO HOMEpY
B ayauTOopHOM XypHaine. TpeboBanust k KP: cooTBeTCTBHE TeMe, TIOJTHOE PACKPBITUE TEOPETUUECKOTO

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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BOIPOCA, TMPAaBWIBHOCTh PEIICHUS 3a/lad, COOTBETCTBHE PAOOTHI

npaBuwiaM  opopMIICHHS,

MMPEOABABIACMBIX K pa60TaM TaKoro BuJa, COOTBETCTBUC JIMTCPATYPHBIM HOpMaM (HpaBI/IJIBHOCTL). 3a

HECOOJII0ICHHE TPABIIT KOJTUYECTBO 0aJUIOB CHIKAETCA.

O0pasen KOHTPOIbLHOM PadOTHI

1. Pemuthb 32124y MeTOA0OM MCKYCCTBEHHOI0 Ha3uca
1. = 2x1 —3x2 + 6x3 + x4 — max
2xy + x3—2x3+x, = 24,
Xy + 2x;+4x3 < 22,
xl —X2 + ZX3 = 1[},
X1y, Xq = 0.
2.PeminThb 32/1a4y ABOHCTBEHHBIM CHMILIEKC METOA0M
L. F=x +x2+ 2x3— max
X1 + X3 +X3 = 8,
X;— Xy =4,
Xq + 21’2 = 6,
X1,%X2,%3 = 0.
Kpurtepun ouenku
ITo uToram BbINoOIHEeHUs! Pad0ThI- MAKCUMAJIbHBIN 02/11-20.
Ka)J10€ MTPaBHIILHO BBIMTOJHEHHOE 3a1aHue -100amioB
TecToBbIii KOHTPOJIb
IloBepsier TeopeTMdyeckue M  TNPAKTUUYECKHUE 3HAHUSA  CTYJIEHTOB 110
pas3aeny,mpoBOIUTCS B (hOpMeE SJIEKTPOHHOTO TECTHPOBAHUSI.
Temaruueckast CTpyKTypa:
1. OcHOBHbIE OHATHS JIMHEHHOTO TPOTPAMMUPOBAHUS
2. JIuHeitHOE MPOrpaMMHPOBAHUE
3. TpancnoprtHas 3aa4ya
4. Cummnekcusiii Meton (CM) pemenus 3JII1
5. Meron uckycctBeHHOro 6asuca
6. DIeMeHThl TEOPUU ABOMCTBEHHOCTHU B JINHEHHOM NPOrpaMMHPOBAHUN
7.
OO0pa31bl TECTOBBIX 33 JaHUM:
1. IIpu pemrenun 3JIII mosyyena cuMiieKkc-Tad/uuna,
B XX |x |b
Xs -3 3 3 3
X3 2 -1 -3 8
Xe 2 5 2 6
X, 1 2 1 2
fo1-3 |4 -5 |15
Ecnu BBecTn B 6a3uc nepeMeHHYIO X4, TO U3 Oa3uca OyeT BbIBEJCHA IEPEMEHHAS
a) X,

U3yYEHHOMY



b)

d)

b)

MartemaTtudeckas moaeib 3JII1 umeer 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.

DToM 3aaue PKBUBAJICHTHA 3a/1a4a:

F(x1, x2) = 6x1+ 4x2— max

x1+ 4x2 < 18,

2x1+ 1x2 <12,

S5x1+ 3x2 <24,

x1>0,x2>0.

F(x1, x2) = 6x1+ 4x2— min

x1+ 4x2 < 18,

2x1+ 1x2 <12,

Sx1+ 3x2 <24,

x1>0,x2>0.

F(x1, x2) = 60x1 + 40x2— max

x1+ 4x2 < 18,

2x1+ 1x2 <12,

S5x1+ 3x2 <24,

x1>0,x2>0.

Obaactb nonycrtumbix pemenuii 3JII1 umeer Bua:

X2

Toraa MakcuMalnbHOE 3HaUeHUEe QyHKIUH F(x1, x2)= x1 + 3x2 paBHO...
18

6

15

27

Oobaactpb nonycrumbix pemenuii 3JIII npeacrabiieHa Ha pUCyHKe:



a)
b)
©)
d)

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 KI CbIpbsi, Ha H3roToBJeHne wu3aeausi B — 1 kr cbipbs. Beero mmeercs 50 kr
coipbsi. Heo0xoamMo cocTaBUTH IIaH NPOU3BOJACTBA, 00eCHeYMBAIONIUI  TOJyYeHHe
MaKCHMAJIbHOI NPUOBLIN, €CJIM CTOUMOCTh PeaTu3aluu OJHOI0 U3JeJusi BUIa A cocTraBisier 4
a.e., Bujaa B - 2 y.e., npu 3T0M u3aenuii Buga A tpedyercs u3aroroButh He 6osiee 30, a Buna B — e
0oJtee 20.

HesieBoii pyHKuueit JaHHOU 3a1a4U4 ABJSETCHA PYHKIMSA ...

F(x1,x2)=4x1+2x2 —max

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

F(x1,x2)=2x1+x2 —max

F(x1,x2)=60 -2x1 -x2 —>min

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

JlanHast 3agada sIBiseTCS ...

TPaHCIIOPTHOM 3a/1auei

3a7jaueil IMHAMUYECKOI0 IPOrPaMMHUPOBaHUS

3a1aueli KOMMUBOSIKEPA

3a7Jadyell 0 Ha3HAUEHUIX

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

468
HMeeT BUI. C= 5 8 7 .Ol'lOpHLIM INJIAHOM nannoﬁ 3aavui ABJACTCHA IIJIAH:
(60 0 0
{20 70 70/

10



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 3Ha4eHus1 a 1 b Npu KOTOPBIX TPAHCIIOPTHASA 321242 SIBJSAETCH 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 BBINOJIHEHHBIX TECTOBBIX 321aHUI KosmnuecTtBo HaOpaHHBIX 02JU10B

91% - 100% O1immyno20 0amwioB

81% -90% Otnnunol 8-196am1oB

71% - 80% Xopomiol7-186am108

61% - 70% Y nosnerBoputensHo12-16 6amios

51% - 60% Y nosnerBoputensHo10-11 Ganos

<50% HeynosaerBoputensno() 6amios

Jdomamnss padora
MpU3BaHa CUCTEMATHU3UPOBATH 3HAHMSI, TO3BOJISET TMOBTOPUTH W 3aKpenuTh Mmarepuai. CTyaeHT
BBITIOJHSAET BapUaHT WHIUBUAYaIbHOU JAOMAalIHe paboThl, HOMEP KOTOPOTO COBMAAAaeT ¢ HOMEPOM
ero (GamMuiIMM B ayJUTOPHOM >KypHasie. JlomamiHue 3aiaHusi BBITIOJHSIOTCS B COOTBETCTBHH C
rpaduKoM M3ydeHHsI TUCIUIUIMHBI U CIAIOTCS Ha MPOBEPKY MPEIo1aBaTelio.
Kpurtepun oneHku romamHei padorsi:

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

JIP  BBINIOTHEHAa TOJHOCTBIO, XOJI PEIICHUS 3aJaHhil BEPEH, HMEIOTCS HETOYHOCTH B
BBIUMCIICHHS] U TIOCTPOCHUAX — 8-9 OasioB.

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

JIP BBINOJHEHA HE MOJHOCTBIO, XOJ PELICHHS 3aJaHUil HE BEPEH, UMEIOTCA HETOYHOCTH B
BBIUMCJICHHSI U TIOCTPOCHUAX — 3-4 Oasa.
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JIP BBINOJHEHA HE MOJHOCTBIO, XOJ PELICHHS 3aJaHUil HE BEPEH, UMEIOTCS HETOYHOCTH B
BBIUKCJICHHS] U TIOCTPOCHUSX, CJIJaHA HE B IIPEAyCMOTPEHHBIE CPOKU — 1-2 Oara.
-JIP He BeimotHeHa — () GaIoB.

5. Meroanuyeckue yKa3aHus 1Jis1 00y4alOMUXCs M0 OCBOCHUIO TN CIUTITUHBI

MeTtoauueckue yka3aHus AJis IOMOIIM O0yYarolMMCs B YCIIEITHOM OCBOEHUU JUCLUIUIMHBI B
COOTBETCTBUU C 3aIUIAHUPOBAHHBIMH BUJJAMH YUEOHOM U CaMOCTOATENIbHON pabOThl 00yUarOIIHUXCSL:

Camoxmna B.M. Meronnveckne yKka3aHUs K BBITIOJHEHUIO CaMOCTOSITEIBHON paboTHI IO
mucuuminHe  «Metoasl  ornumuzanum» Ha Temy: «TpaHcnopTHass 3amada»  [UIsl  CTYJEHTOB
Harnpasienus: noarotosku: 01.03.02 «IIpuknannas matrematuka u uHopmartuka», Hepronrpu 2018,
S3c.

MeTtoauueckue yKa3aHUs pa3MenieHbl B cao Moodle:
http://moodle.nfygu.ru/course/view.php?id=11107

PeliTHHIOBBIN perjiaMeHT 0 AUCHMILINHE:

Buj BeinosinsieMoii yueOHoi
padoThI
(koHTpoaMpyoIIHe bannbt KomnuectBo
MaTepHaJIbl)
KonunyectBo 6aios 6amioB [Ipumeuanune
Bpewms Ha .
(min) (max)
No Ucneitanusg / MMOATOTOBKY /
B ¢dopmsr CPC BBIIIOJIHEHHUE,
Jac
8 cemecTp
Bemonnenue CBoeBpeMeHHAas
1. JIOMAILHUAX 43 5*%76=35 5*%106=50 p
N craya
3aJaHuNI
2. TectupoBanue 40 10 20 Brmonnenne
TecTa
CobeceoBanue
3. DK3aMeH 9 30
1o omeram
Beero sa 83+9 45 100
CEMECTP
9cemectp
Bemosmenne CBoeBpeMeHHas
3, JIOMATITHUX 41 2,5%106= 25 3*%106=30 p
o crayva
3aJaHUNA
Brimonaenue
4. KOHTPOJIbHOU 20 10 20 3ammra
paboThl
5. TectupoBanue 40 10 20 Brmonnenne
TecTa
CobecenoBanue
3. DK3aMeH 9 30
1o omieram
Beero 3a 83+9 45 100
ceMecTp

12



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

Kpurepun
Kozp! onieHnBaeMbIX ITokaszaTens oLeHUBaHUSA YpoBHH
KOMIIETEHIIAI (mo m.1.2.PI1[T) OCBOEHUSA OHCHHBAHHA Onenka
(leckpunTOphl)
OIIK-1 CnocobeH | 3HaeT  OCHOBBI MeTosioB | Bricokuit | [an MOJIHBIN, | OTJIMYHO
MIPUMEHSATH ONTHUMU3ALINH. pa3BEpHYTHII
€CTECTBEHHOHAY4Hbl | YMEET pemaTh CTaHAapTHbHIC OTBET Ha
e U | IpodeCCHOHAIbHBIC 3a7]a4H C MOCTaBJICHHBIN
OOIIeMH)KEHEPHBIE MIPUMEHEHUEM BOIIPOC, TOKa3aHa
3HaHUS, METOIbl | €CTECTBEHHOHAYYHBIX COBOKYITHOCTh
MaTeMaTUYeCKOro 3HaHUM, MPaBUIILHO OCO3HAHHBIX
aHajam3a U | K1accupuUIUpyeT 3HAHUI o
MOJICJIUPOBAHUS, KOHKPETHYIO  MPUKIATHYIO JUCLUILINHE,
TEOPETHUECKOTO U | 3a7a4y, BBIOMpET Haubosee JI0KA3aTeJIbHO
SKCHEPUMEHTAIBHOT | MOIXOIAIIUN METOH PacCKpBITHI
O WUCCJIECIOBaHMS B | pEUICHUS M peaTn30BbIBACT OCHOBHBIC
npoecCHOHANBHON | €ro B BHJIE aIrOpUTMa MOJIOKEHUS
NeSATeTbHOCTH Bnaneer YUCJIICHHBIMU BOIIPOCOB; B
MeToAaMu peeHus OTBETE
KJIACCUYECKUX MIPOCIICKUBACTCSA
SKCTPEMaJIbHBIX 3a/1a4 YyeTKas CTPYKTypa,
JoTUYecKast
MOCJIEI0BATEILHO
CTh, OTpaXKarOLIAs
CYIIHOCTb
PacCKpbIBaEMbIX
MOHATUM, TEOPHUH.
3HaHue o
npeameTy
JIEMOHCTPHUPYETCS
Ha done
MOHUMAHUS €r0 B
CUCTEME JaHHOU
HayKH u
MEXIUCIUILINHAD
HBIX CBSI3EH.
MoryTt OBITh
JTOTTYTIIEHbI
HEJI0YEThI B
OnpeaeIeHuN
MOHSTHH,
WCIIpaBJICHHBIC
CTYJEHTOM
CaMOCTOSITEILHO B
MpolLIecCce OTBETA.
bazosbiii | [an MOJHBIN, | XOPOLIO
pa3sBEpPHYTHIN
OTBET Ha
IIOCTaBJICHHBIN

13




BOIIPOC, IOKa3aHO
YMEHHE BBIICIUTH
CyIICCTBEHHBIE U

HECYIIIECTBEHHbBIC
MIPU3HAKH,
MPUYUHHO-
CIIEICTBCHHEIC
CBSI3H. OTBeTt
YETKO
CTPYKTYpPUPOBaH,

gornyeH.  Moryt
OBITh  JTOMYIICHBI
2-3  HETOYHOCTHU
WU
HE3HAYUTECIIBHBIC
OIIINOKH,
UCIIpaBJICHHBIC
CTYJIEHTOM c
ITOMOIIILIO
npenoaaBaTes.

Munu-
MaJILHBIN

[an
HEJOCTATOYHO
TTOJTHBIHN u
HEJOCTATOYHO
pPa3BEpHYTHIN
orBeT. Jloruka m
IIOCJICIOBATEILHO
CThb H3JIOKECHHUS
HMECIOT
HapyILICHHUS.
HomymieHst
OIIINOKHU B
PACKpBITHH
MOHSTHH,
yHoTpeOaeHUH
TEPMUHOB.
CryneHt HE
CIocoo0eH
CaMOCTOSATEILHO
BBIJCIIUTE
CyIIECTBEHHBIE U
HECYIIECTBEHHBIE
MIPU3HAKU u
MPUYHHHO-
CIICACTBCHHEIC
cBs3u. B otBete
OTCYTCTBYIOT
BBIBOJIBI. YMEHHE
PacCKpBITh
3Ha4YCHHE
0000IICHHBIX
3HAHUU HE

YAOBJICTBO-
PUTCIBHO
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ITOKa3aHOoO.

He ocBoenbl

OtBer
MIPEACTABISAET
coboit
pa3po3HCHHBIE
3HAHUS C
CYIIECTBEHHBIMH
ommrOKaMu 110
BOIIPOCY.
IIpucyrcTByrOT
(dbparMeHTapHOCTb,
HEJIOTUYHOCTD
M3JI0KCHUS.
CtyneHT He
OCO3HAECT CBS3b
00cyX1aeMoro
BOITpOCA IO
ounery c
JIPYTHMHA
00BbEKTaMU
JUCIUATIIAHBI.
OTtcyTCTBYIOT
BBIBOJIBI,
KOHKPETH3AIHs U
JI0KA3aTeIIbHOCTh
H3JI0KCHHUS.
JlomosHUTETbHBIE
U YTOUHSIIOIIINE
BOTIPOCHI
npenoaaBaTens He
MIPUBOJIAT K
KOPPEKIIMU OTBETA
CTy/ICHTA.

unu

OTBeT Ha BOIPOC
MTOJTHOCTBIO
OTCYTCTBYET

unu

OTKa3 OT OTBETa

HEYJIOBJIET
BO-
PUTEIBHO

BBICOKHU

[IpakTnueckoe
3a/1aHHe
BBITIOJIHEHO BEPHO,
OTCYTCTBYIOT
OIINOKHU
Pa3IMYHBIX THUIIOB.
MoryT ObITH
JIOITYILIEHBI
HEI0YETHI B
OIpEeEICHUN
MOHSTHH,
WCIIPABJICHHBIC
CTYJIEHTOM

OTIINYHO
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N —

AN

S 10 %0

CaMOCTOATCIBHO B
mponecce OTBETA.

6azoBbrii | [IpakTdeckoe XOpOIIO
3a/laHne
BBITIOJTHEHO B
MOJTHOM 00beMe.
Homymiena
HE3HAYUTCIIbHasA
ommoOKa.

MHWHUMAJIbH I[OHYIJ_IGHLI YAOBJICTBO-
13171 HECKOJIBKO PUTETBHO
HE3HAYUTCIIbHBIX
OIInO0K
Pa3JINYHBIX TUIIOB.

He ocBoensl | [JonytieHbl HEYJIOBJIET
3HAYUTEIbHBIC BO-
OIIHOKH. PUTEIHHO
JlonmoTHUTEIbHEIE
1 yTOUYHSIOIIHE
BOIPOCHI
MIpEno1aBaTelIst He
MPUBOJIAT K
KOPPEKIIMU OTBETA
CTy/ICHTA.

unu

Brmonnenue
MPaKTUYECKOTO
3a7aHus
MOJIHOCTBIO
HEBEPHO,
OTCYTCTBYET

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

DK3aMeH MO0 IUCHMIUIMHE NpoBOAMTCA B (opme cobecemoBaHHUs MO HK3aMEHAIIMOHHBIM
OuneraM. DK3aMEHAllMOHHBIM OMJIET BKIIIOYAETOIAMHTEOPETEUYECKUH BOIPOC M JBA HPAKTUYECKUX
3a/laHusl.
Bomnpocs! Kk 3k3aMeHy:

IlepeyeHb TEOpETHYECKUX BONIPOCOB:
MeToa UCKyCCTBEHHOTO Oa3nca
JIBoiicTBeHHas 3amada Uil kaHoHudeckod 3JIII. CpoiicTBa B3aMMOCOINPSKEHHBIX CUMMETPUYHBIX
3JII1. Teopema ABONCTBEHHOCTH.
OmnpeneneHus BHITYKIOH, CTPOTO BBIYKJIOW, BOTHYTOW M CTPOro BOrHyTON GyHKuui. [Iprumepsr.
VYcnoBus skcTpemMyma.
Mertoap! nocneaoBaTenbHbIX MpuOmmkennid. O0mmas cxema [IM. I'padudeckas nnrepnperanus [IM.
['paguentHserii Mmeton (I'M). AHTUTpaIUEHT - HaMpaBJICHHE HAUCKOPEHIIIETO CITyCKa.
O6mas cxema ['M. ITonnomarossiii I'M (MeTo/ Hauckopeiimero ciycka). I'papuueckas
HMHTEpIpeTanus noiaHomarosoro I'M.
3anava BbITyKiI0r0 porpamMmmupoBanus (3BII). @opwmel 3anucu. Ycnosus paspemumoctu 3BIT.
I'padpuaeckoe pemieHue.
Oynkuus Jlarpamka 3BII. Cennoas Touka Qynkiun Jlarpanxa.

O MetoJ yCIOBHOTO IpaJiMEeHTA.
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11. Meron mrpadubix pynkuuit (MIID). Onpenenenune u cBoiictBa pyHkuuit mrpada. [Ipumepst
bynkuii mrpada.

I[IpakTH4yeckue 3a1anus
1. Pemmts 3JII1 cuMIiIekec METOA0M

= 2X, + X, - 2X, — min

p. ¢

f

[ X +X,-X,28
; -X,+2X, 22
)

—2X, -8X,+3X, =1;

1

| X, 20(=123)

2. CocTaBuTb U pelINTh ABOMCTBEHHYIO 32124y

Kpurepun ouenkmu:

KoMmnerenuun

XapakTepucTHKA 0TBETA HA TeOpPeTHYECKUil Bonpoc /
BbINOJIHEHHU S MPAKTHYECKOT0 3aJaHUS

KoanuecTtBO
Ha0paHHBIX
0aJ1710B

OIIK-1

JlaH 1OJIHBIN, pa3BEPHYTHINA OTBET HA MOCTABIICHHBIN BOIIPOC,
IIOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUN IO JUCLUILINHE,
JI0Ka3aTeJIbHO PACKPBITHl OCHOBHBIE MIOJIOKEHUSI BOIIPOCOB; B
OTBETE MPOCIICKUBACTCA YETKAs CTPYKTYypa, JIOTHYECKas
[IOCJIE0BATEIBHOCTD, OTPAYKAIOIIAS CYLTHOCTh PACKPHIBAEMBIX
MOHATUH. 3HAHKE 110 TIPEAMETY JEMOHCTpUPYETCs Ha hoHE
MIOHMMAHHUS €r0 B CUCTEME JAaHHOW HAyKU M MEKIUCIUILIMHAPHBIX
cBa3eil. [IpuBeeHbl 10Ka3aTeabCTBA TEOPEM U BBIBOJIBI OPMYIJI.

10 ©.

JlaH 1OJIHBIN, pa3BEPHYTHINA OTBET HA IIOCTABIICHHBIN BOIIPOC,
MTOKa3aHa COBOKYITHOCTh OCO3HAaHHBIX 3HAHUH MO TUCLUIUINHE,
JI0Ka3aTeNIbHO PACKPBITHl OCHOBHBIE MI0JIOKEHUSI BOIIPOCOB; B
OTBETE MPOCIEKUBACTCA YETKASI CTPYKTYpPa, JJOTUYECKAast
[IOCJIE0BATEIBHOCTD, OTPAYKAIOIIAS CYLTHOCTh PACKPHIBAEMBIX
MOHATUH, TEOpUH. 3HAHHE TI0 TIPEAMETY JTEMOHCTpHUPYETCS Ha HOHE
MIOHMMAHHUS €r0 B CUCTEME JAaHHOW HAyKU M MEKIUCIUILIMHAPHBIX
cBs3eil. MoryT OBbITh JOTYIIEHBI HEIOUETHI B IOKA3aTEIbCTBE
bopMy 1 TeOpeM, HCIIPABICHHBIE CTYIEHTOM CAMOCTOSITETILHO B
IIpolLIecCce OTBETA.

96.

JlaH 1OJIHBIN, pa3BEpHYTHINA OTBET HA MIOCTABIICHHBIN BOIIPOC,
IIOKa3aHO YMEHUE BBIJCIINTD CYIECTBEHHBIC U HECYLICCTBCHHbIE
IIPU3HAKU, IPUIUMHHO-CIICCTBEHHBbIE CBA3H. OTBET UETKO
CTPYKTYPHPOBAH, JIOTU4€H. MOKeT OBITh OMyIlEHa OJHA
HETOYHOCTHU WJIM HE3HAYUTEIIbHAS OIIMOKA MTPU JOKA3aTEIbCTBE
(bopMyI1 1 TEOPEM HCIIPaBIIEHHBIE CTYAEHTOM C IOMOIIIBIO
IIPENOAaBaTEeIIs.

8 O.

JlaH MonHBIN, pa3BEePHYTHIM OTBET HA MTOCTABJICHHBIN BOIIPOC,
MOKAa3aHO YMCHHUC BBIACINUTL CYINICCTBCHHLIC M HCCYIICCTBCHHBIC

7 6.
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MIPU3HAKU, TPUIUHHO-CIIEJICTBEHHbIE CBSA3U. OTBET YETKO
CTPYKTYPHPOBaH, JIOTH4e€H. MOKeT OBITh IOMYILEHb! JIBE
HETOYHOCTHU WJIM HE3HAYUTENbHbIE OMIMOKU MIPU T0OKA3aTEIbCTBE
(bopMy1 1 TEOpPEM HCTIPaBIIEHHBIE CTYAEHTOM C TIOMOIIIBIO
IpenoiaBaTeds.

JlaH He MoJIHEIN O0TBET. JIOrHKa U IIOCIE0BAaTEILbHOCTD U3I0KESHUS
UMEIOT HapyIieHus. JleMoHcTpupyeT 6a30Bbie 3HAHUS 110
npenMety. IMeroTcs HETOYHOCTH TIPH JJOKA3aTeNbCTBE (HOPMYIL,
TEOpEM

6 0.

JlaH He MoJHEIN O0TBET. JIOrHKa U IOCIE0BAaTeILHOCTh U3I0KESHUS
UMEIOT HapyIieHus. JleMoHcTpupyeT 6a30Bbie 3HAHUS 110
npenmety Ilpu nokazatenbcTBe TeopeM U (GOPMYT TOMYIIECHBI
3HAYUTEILHBIE OIIMOKH.

56.

JlaH He MoJIHEIN O0TBET. JIOrHKa U IIOCIE0BaTEILHOCTh U3I0KESHUS
UMEIOT HapymieHus. JlomyeHbl OIMOKN B paCKPBHITUN TTOHSATHH,
ynotpebieHnu TepMuHOB. [Ipn nokazatenbcTBe TeopeM U (popmyit
JIOTTYIIICHBI 3HAYUTEIBHBIC OITHOKH.

40.

Jlomny1ieHs! ouMOKN B paCKpPBITUN OHATUH, YIIOTpeOIeHUN
TepMUHOB. He mpuBeeHbI T0Ka3aTeIbCTBA TEOPEM U BBIBOBI

dbopmyi.

36.

CTy,Z[eHT HEC OCO3HACT CBA3b O6CY)K,Z[8.CMOFO BOIIpOCa 1o 6I/IJ'IeTy C
Apyrumu 00BEeKTaMu JUCHUITIIINHBI. OTCYTCTBYIOT BBIBOJbI,
KOHKpCTU3alus U JO0Ka3aTCIbHOCTb U3JIOKCHUA.

26

OtBer npencrasisieT co00i pa3po3HEHHbBIC 3HAHUS C
CYILIECTBEHHBIMHU OIIMOKaMU 110 Bonpocy. [IpucyTcTByror
(GparMeHTapHOCTb, HEJIOTUYHOCTH U3JI0KEHHUS.

16

OTBeT Ha BOIIPOC TOJIHOCTHIO OTCYTCTBYET
unu
OrtKa3 oT oTBETA

06.

OIIK-1

HpaKTI/I‘-IeCKOC 3a1aHUC BBITIOJIHCHO BEPHO,
OTCYTCTBYIOT OIIUOKU PAa3JIMYHBIX TUITOB.

10 ©.

[IpakTUueckoe 3a1aHKe BBIMOJIHEHO BEPHO,

OTCYTCTBYIOT OIIMOKH Pa3IMUHbIX TUMOB. MOTYT OBITH AOMYIIEHBI
HEJIOYETHI B ONPEICICHUU OHITUH, HCTIPABICHHBIE CTYIEHTOM
CaMOCTOSITEJIBHO B MPOIIECCE OTBETA.

9 6.

XoJ pelleHns BEPEH, MOJIyYeH HEBEPHBIA OTBET U3-3a OJJTHON
BBIUUCIINTENILHON OIMOKH, HO IIPU 3TOM UMEETCs BEpHas
IIOCJIEI0BATEILHOCTD BCEX IIAr0B PELICHUs

8 0.

XoJ pelleHns BEPEH, MOJIy4eH HEBEPHBIA OTBET U3-3a ABYX
BBIUUCIIUTENBHBIX OIINOOK, HO IIPY 3TOM UMEETCs BEpHas
IIOCJIEIOBATEIbHOCTh BCEX IIAr0B PELICHHUS.

76

XoJ penieHus BEPEeH, MOJIy4YeH HEBEPHBIN OTBET M3-3a JIBYX
HE3HAYUTCIIbHBIX OH_II/I60K PAa3JIMIHBIX TUIIOB, HO IIPXU 3TOM
MMEETCs BepHas OCIe0BaTEIbHOCTh BCEX IAaroB PEeLICHHUSI.

6 0.

Xonx peuienus He BepeH.JlomyiieHa oiHa
3HAYUTENbHbIasONINOKA. [JOMOMHUTETbHBIC U YTOUHSIOIINE
BOIPOCHI PEMNOJIaBATEINsl MPUBOIAT K KOPPEKIIMU OTBETA CTY/ICHTA

56

Xon pCUICHUS HC BepeH.]_IOHYH_ICHLI JABC 3HAYHNTCIIbHBIC

46
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OIHI/I6KI/I.I[OHOJ'IHI/ITCJ'II)HI>IC N YTOYHATIOIIME BOIIPOCHI
npenoaaBaTeyisi MpUuBOLAAT K KOPPCKIHHU OTBCTA CTYACHTA

Xop perieHus He BepeH.JonyeHbl TpU 3HaYUTEIbHbIC

[IPENOAaBaTelsl MPUBOLAT K KOPPEKIMU OTBETA CTYICHTA

omOKH. JIONOTHUTENBHBIE U YTOYHSIOIINE BOIIPOCHI 36
IpenoaaBaTessi NPUBOJT K KOPPEKIIMH OTBETA CTYACHTA

He BepHast mocnenoBaTeIbHOCTh BCEX 1IaroB

penieHus1/{onoTHUTEebHBIE U YTOYHSIONINE BOIPOCHI 26

He BepHas nocnenoBaTeabHOCTh BCEX 1Iar0B
pemeHns/{onoNHUTENbHBIE U YTOUHSIOLIUE BOIIPOCHI 16
IIPENoIaBaTelisi He NPUBOAAT K KOPPEKIIMU OTBETA CTYJICHTA

Brmonnenue MPAKTUYCCKOI'0 3alaHusA OTCYTCTBYCT

0 6.

6.3. MeTonuueckue MaTepualibl, ONpeaeIsIIoIINe IPOLEeaYy bl OLICHUBAHUS

XapakTepuCcTHKH
npoueaypsl

Bua nponenypsl

DK3aMeH

Lesns npouenypel

BBISIBUTH CTeNeHb copmupoBanHocTuKoMneTeHIMuOITK-1

JIokanbHbBIE aKTEl
periiaMeHTUpYIOIIe
MIPOBECHUE TIPOIICTYPHI

BY3a,

[lonoxxeHne O NPOBENCHMM TEKYLIETO KOHTPOJIA YCIEBAEMOCTH U
MPOMEKYTOUHOM aTrTectanuu oOyuatommxcsit CBOY, Bepcus 3.0,
yTBepkJIeHO pektopoM CBDY 19.02.2019 r.

[onoxenue o 6ambHO-peTHHTOBOM cucteme B CBDY Bepcus
4.0,ytBepxaeno 21.02.2018 r.

CyOBekThl, Ha  KOTOPBIX | CTYACHTHI 4,5, KypcabakaiaBpuara
HalpaBJeHa Ipoueaypa

[Iepuon MpOBeIcHUS | JIeTHsS SK3aMEeHAMOHHAS CECCUSI- DK3aMEH
MIPOLIENYPBI

TpeOGoBanMs K TOMEIICHHUSIM H
MAaTEPUATbHO-TEXHUYECKUM
cpeacTBam

TpeGoBanus K OaHKy | -

OLICHOYHBIX CPEICTB

Onucanue npoBeieHus | DK3aMeH  IpuHUMaeTrcs B ycTHoM  dopme 1o  Ouieram.

MIPOLIE Y PBI DK3aMeHaIMOHHBIH ouner o JUCLUTIIINHE BKJIFOYAET
OJIMHTEOPETUYECKUM BONPOC U JBA NMPAKTUYECKHUX 3alaHus. Bpems Ha
MIOATOTOBKY — 1 aCTPOHOMHYECKHI Yac.

[xansr oueHuBanus | Illkana oneHuBaHus pe3ynbTaToB NpuBeaeHa B 1.6.2. PIT/I.

PE3yNIBTAaTOB

Pesynbratsl npouenypst

B pesynbrate cmaum Bcex 3anmanuit ans CPC ctyneHty HeoOXonumo
HaOpaTh 45 6ay710B, YTOOBI OBITH TONMYIICHHBIM K 9K3aMEHY
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS

AUCHUTLTUHBE
ONEKTPOHHBI
ABTOp, Ha3BaHUE, MECTO U3JAHUS, Hb CB®Y, © MS/TatHA:
U3JIATENIbCTBO, TOJT U3JAHUS Hannaue kadenpanpHas rotKa
No y4eOHOU JTUTEPATYPHI, BUI U rpuda, B OoubmMoTeKa moctyma k| Koo
XapaKTePUCTUKA UHBIX rpucda KOJI-BO peeypey crynen
MH(OPMALIMOHHBIX PECYPCOB 9K3EMILISPOB (221431\/1136(1}{ OS%H ToB
CB®Y)
OcHoBHas nuTeEparypa
1 | [TaaTeneeB A.B. Metojsl 18
ONTHMU3ALIUU B IPUMEpax U
3amavax: yueb. mocobue . — M3a-e 6
3-e, crep. — Mocksa: Beici. 1IK.,
2008. — 544 c

JlomosHUTENbHAS TUTEpATypa

1 KasaHckas, O. B. Mogenu un 18
MeToAbl ONTUMU3ALUN :
y4yebHoe nocobue : [16+] /

O. B. KasaHckas, C. I". OH, M
0. K. Anbcosa ; HoBocubupckuit club.ru/index
rocyapCTBEHHbIN TEXHUYECKUI .php?page=
yHuBepcuteT. — HoBocmMbupcek : book&id=22
HoBocunbupckui 8848

rocy4apCTBEHHbIN TEXHUYECKUI
yHuBepcuteT, 2012. — 204 c. —

MeToanueckue pa3padoTKu By3a

Camoxuna B.M. MeTtoauueckue yka3aHus K BHIIIOJHEHUIO CAMOCTOSATENILHONW pabOThI O AUCLUIUINHE
«Meroapl oTiuMu3auun» Ha TeMy: « TpaHcropTHas 3a7aday» JUIsl CTYACHTOB HalpaBICHUS
noaroroBku: 01.03.02 «[IpuknanHas MaTemMaTHKa U UHQOPMATHKAY,
09.03.03"TIpuknagaasuadopmaruka», Heprorrpu 2018, 53 c.

1.

3 Jlns ynoGCTBa MPOBEIEHUs €XKETOIHOTO OOHOBIIEHHS MIEPEYHS OCHOBHOMN M JIOTIOJIHUTENLHON yueOHOMH JTUTepaTyphl
pEeKOMEHyeTcsl pa3MelIaTh pas3/ziesl 7 Ha OTAEIBHOM JIHCTE,C 00s13aTeNIbHOM 0TMETKOM B Y4eOHO# OubimoTeke.
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1)

2)

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

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

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

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

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

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

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

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

10.3. IlepeueHb HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM
He ucnons3yrorcs.

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

b1.0.17 MeToapl OITHMHA3AINH

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

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

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