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1. AHHOTALIUA
K paboueii nporpamMMe JUCHHUIIMHBI
B1.0.17Metoabl onTHMHU3 AN
TpynoemkocTts 63.¢.

1.1. Heab ocBOeHUs1 U KpaTKoe Co/lep:KaHHue TUCHUTIINHBI
Henbp ocBoeHusi: O3HaKOMJIEHHME C 0a30BbIMM MAaT€MAaTUYECKMMH MOJEISMU M OCBOEHHE
YUCJICHHBIX METOJOB PELICHHs KIACCHYECKUX OKCTPEMAJbHBIX 3a4ad, a TaKKe 3HAKOMCTBO C
COBPEMEHHBIMM HAIIPaBJICHUSAMU pa3BUTHS METOJOB ONTHMH3auuu. B memom Marepuan Kypcea
OpUEHTUPOBAH HA YMEHHE MPABHIBHO KIACCH(PHUIMPOBATH KOHKPETHYIO NPUKIAJHYIO 337ady,
BBIOMpaTh HambOoJiee MOIXOAAIINI METOJ peIIeHHs W PEajH30BBIBATh €ro B BHJE AITOPHUTMA MU

IIPOTrpaMMBI.

Kpartkoe coaepxkanue aucuunamubl: JluHeHOe mporpamMmMupoBanue. ['paduyeckoe perieHue
nsymepHbIX 3JII1. Beimykible MHOrOrpaHHble MHOXecTBaONOpHBIE PELIEHUS CUCTEMbI JIMHEWHBIX
anredpanveckux ypaBHeHUi. CumrmuiekcHblii Meton pemenust 3JIII. Meron uckycctBeHHOro 0Oasuca
DOneMeHTbl TEOpUHM JBOMCTBEHHOCTH B JIMHEWHOM IpOrpaMMHpoOBaHUM. TpaHcmopTHas 3aaada
besycnoBnas ontummszanus. [lokoopauHaTHBIA METO/I.

1.2. TlepeyeHp NMJIAHMPYeMbIX pe3yJIbTATOB O0y4YeHHUs] MO JMCIHUILJIMHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3YJIbTATAMH 0CBOEHHS1 00pa30BaTeIbHON MPOrpPaMMbl

[Inanupyemslie

pe3ynbTaThl OCBOEHUS
HaunmenoBanue nHANKATOPA JOCTHKCHUS [TnanupyemMbie pe3ybTaThl

HPOTPAMMbI KOMIETEHITUH 00yYeHUS TI0 TUCIUTUIHE
(comepkaHue M KOIBI

KOMTIIETCHITHH)
OIIK-1 Cnocob6en | OIIK-1.1 3HaThb OCHOBEI JUCKPETHOM | 3HAET OCHOBBI ~ METOJIOB
MIPUMEHSATH MaTeMaTHK{, MaTE€MaTHYeCKOro  AaHAJN3a, | ONTUMU3ALMH.
€CTECTBCHHOHAYUYHbIE | IMHEHHOW anreOppl W TEOMETPUH,  TEOpHUU | YMEET pemarb
U OOILIEHH)KEHEPHbIE | BEPOSITHOCTEN M MaTeMaTUYECKOW CTATHUCTUKH, | CTaHJApTHBIE
3HaHUA, METO/Ibl | METOJIOB ONTHUMH3AIMH, YUCIEHHBIX METOJIOB, | MpodeccnoHalbHbIE 3aaun
MaTeMaTHYECKOTrO MaTEeMaTHYECKOTrO u MMUTALMOHHOTO | C MIPUMEHEHUEM
aHanu3a U | MOJICTUPOBAHUS , BBIYUCIUTEIBHOM TEXHUKU | ECTECTBEHHOHAYUHBIX
MO/JIETMPOBAHNUS, JUIsl TEOPETUYECKOTO M SKCHEPUMEHTAIBHOIO | 3HAHWH, MIPaBUIILHO
TEOPETUYECKOTO U | UCCIIENOBaHUsA B npodeccuoHanbHOM | Ki1accuduuupyer
9KCIIEPUMEHTAIIBHOIO | JESTEIbHOCTH KOHKPETHYIO TPUKIAJIHYIO
HCCIIeIOBaHUS B | OIIK-1.2  VYmeer pemarh CTaHAApTHBIE | 3a7a4y, BBIOMpET Hambojee
npodeccruoHaIbHON npodeccuoHanpHbple 3a7ayd C MPUMEHEHHUEM | IMOJIXOASIINN METOJ
NEeSATENbHOCTH €CTECTBEHHOHAYYHBIX M  OOIICHMHKEHEPHBIX | PEIICHUS] U PEalli30BbIBACT

3HaHMHA, 00 OCHOBax  BBIUYHUCIUTEIHHOU | €ro B BUIE aIropuTMa

TEXHUKH, METOJIOB MaTeMaTHYeCKOTO aHaJIN3a,
JUHEHMHON anreOpbl U TEOMETPUH, AUCKPETHOM

MaTeMaTUKH, TEOPHUH  BEPOSATHOCTEH U
MaTEMaTUYECKOH  CTaTHUCTHKH, METOJ0B
ONTUMU3ALINH, " YHCJICHHOTO,
MaTeMaTHIECKOTO H HMHTAIHOHHOTO
MOJEINPOBAHUSA

OIIK-1.3 Bnaneer HaBbIKAMH TEOPETUYECKOTO
n SKCIIEPUMEHTAILHOTO HCCIIeIOBaHUS

00BEKTOB MpodeCCHOHATHLHON AeSITeTbHOCTU

Bnaneet YHCJICHHBIMHU
MCTOdJaMH PCUICHUA
KIIAaCCUYCCKUX

OKCTpEMAJIbHBIX 3a1a4

1.3. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/l1bHON NPOrPaMMbl

Wnpaekchl 1 HaMMEHOBaHUS y4eOHBIX JUCIUTUIMH
(Monmyneii), IpakTUK

Ceme
HaumenoBanue CTp
Nunexc
JUCIUTITUHBI u3yue Ha KOTOpbIE
HUS OIHApAETCs

JUTSL KOTOPBIX COAEpKaHNe
MAHHOM MUCIUILINHEI




COJEpKaHUE TaHHOU
JUCLUTIIINHBI
(Moysst)

(MoOnyInst) BBICTYHAEeT
OIOPOi

b1.0.17

Meto bl OITHMU3AIUHA

8,9

b1.0.14 Maremaruka
b1.0.25 Yucneunsie
METOJIBI
b1.B./IB.04.01
Maremarndeckoe
MO/JIEJTTMPOBAHKUE
MathCad
b1.B./IB.04.02
Maremarudeckoe
MO/JIETTMPOBAHKE
MathLab

b3.01(/]) Beimonnenue n
3aIHUTA BBIITYCKHOM
KBaJIM(DUKALIMOHHOM pabOThI

1.4. SI3bIk MpenoxaBaHusi: PyCCKUil




2. O0beM TUCHHUIJIMHBIB 324€THBIX ¢IMHUIIAX C YKA3aHUEM KOJUYeCTBA aKaIeMHUYeCKNX YaCOB,
Bbl/IEJIEHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4aroluXxcs ¢ npenojaBaresieM (10 BUIaM y4eOHbIX
3aHATHI) M HA CAMOCTOSITEIbHYIO PA00TYy 00y4YaKOIIUXCS

Beinucka u3 yueonoro miana (rp. BA-TIN-20(5)):

Ko v Ha3Banme AMCHUIUIMHBI IO Y4€OHOMY TUIAHY b51.0.17 MeToabl onNTUMHU3ANNH
Kypc nzyuyenus 4,5
Cemectp(bl) U3ydeHHUSI 8,9
dopma MpOMEKYTOYHON aTTecTanuy (3a4eT/3K3aMeH) HK3aMeH/ SK3aMEH
KonTpospHast paboTa, cCeMecTp BBITOJTHEHHS 9
Tpynoemkocts (B 3ET) 63ET
Tpynoemkocthb (B yacax) (cymma ctpok Nel,2,3), B T.4.: 108/108
O0beM ayTuTOPHOM Bru. c
Nel. KontakTHasi padoTa o0y4aromuxcs ¢ MIPUMEHEHHEM
npenoaasareiem (KP), B uacax: padore, JOT umu D0, B
B yacax
qacax
O6wem pabdoTsl (B yacax) (1.1.+1.2.+1.3.): 16/18 -
1.1. 3aHATHSA JTEKIIMOHHOTO THITA (JICKIIMH) 6/6 -
1.2. 3aHSaTHS CEMUHAPCKOTO TUIIA, BCETO, B T.4.: - -
- CeMHHApPHI (MPAKTUYECKUE 3aHATHUS, KOJUIOKBUYMBIH 6/8 i
T.11.)
- 1abopaTopHBIC PAOOTHI - -
- PAKTHKYMBI - -
1.3. KCP (kOHTpOJIb CAMOCTOSITEIbHOU PabOTHI, A4 i
KOHCYJIbTAITHH)
Ne2. CamocrositesibHast padora odyuaromuxcs (CPC) 83/81
(B yacax)
Ne3. KosimuecTBO 4acoB Ha IK3aMeH (IIpH HATUYUHU 9/9
JK3aMeHa B y4eOHOM IIJIaHE)

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».
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3. Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE€ IO TEMaM C YKa3aHUEM OTBECJICHHOT'0 HA HUX
KOJINM4YeCTBA AKAACMHUICCKUX JaCOB U BH/10B yqeﬁnmx 3aHATHI

3.1. Pacnpenesnenue 4acoB mo pasjejiaM M BUAaM y4eOHbIX 3aHATHI

KonraktHas pabota, B yacax
= | ¥ |e - -
o E o o o
= | g = = =
= S S| S| S|
Q 0 Q Q Q
B Q) E Q) Q) Q)
cero = | 8 = | 3 | = =
Paznen 4ACOR 5 gé 5| E 5 5 | = Yacer CPC
o = £ |9 s o= S
5 Z ) < O () =
= = | & | = = <
S Bz 2] g2 s |
S| -S| E|&|E|=2|E|&
8| gl | & & = a | 3
= a ~ = o) = > = e
~ o S |l o = o é o o
= > o % > Q. x =) % N
= = = = = o = = =
A A
sl 8logl8|5 8|58 |%
8 cemectp
Jluneiinoe 20(T3)
MIPOTrpaMMHUPOBAHUE. 46 2 2 2 20(/13)
TpancnopTHas 3amaya. 20(T3)
CHUMILIEKCHBIN METOT 53 4 - 4 - - - - - 12 23(13)
(CM) pemenns 3JII1.
DK3aMeH 9 9
Bcero yacos 108 6 6 4 83+9
9 cemectp
MeTto HCKYCCTBEHHOTO i i i i i i 10(KP)
Oa3uca 26 2 2 2 10(T3)
DJIEMEHTHI TEOPUU
JBOMCTBEHHOCTH B i i i i i i 10(KP)
JIMHEWHOM 25 2 2 ! 10(T3)
MIPOrPaMMUPOBAHHUH
besycnosnas 27 2 i 4 i i i i S 1 20(113)
ONTUMM3AIIHS
Brinyknoe 21 i i i i i i i 21(113)
MIPOrpaMMUPOBaHHE
DK3aMeH 9 - - - - - - - 9
Bcero yacos 108 6 - 8 - - - - - | 4 81+9

[Tpumeuanne: KP —BbINOJIHEHUEKOHTPOIBHOW paboThl, T3
BBITIOJTHEHUE JIOMAIITHETO 3a1aHUs

BBITIOJICHUECTCCTOTO 3adaHusd, I[3 -

3.2. CopepxaHne TeM NPOrpaMMbl AU CHHUIIIMHBI

BBenenue. I/ICTOpI/IH PasBUTHA, POJIb U MECTO TCOPUH ISKCTPCMAJIBHBIX 3a/lad B CHUCTCMC
(pYH,[[aMCHTaJILHBIX U NPUKIAJHBIX MATCMATHYCCKHUX HOUCIUILUINH. OKOHOMUKO -MaTeMaTUUCCKHE
MOJCIIM:. 3aJayda 00BEMHOT0 IJIAaHUPOBAHUA MHOTOIPOAYKTOBOI'O IIPOU3BOACTBA, KIACCHYCCKAA



MaTpu4Hasi TPAHCIOPTHAs 3ajaya, 3a7ada o Auere (0 cMmecsx), 3ajavya o paHie (0 3arpy3ke cyaHa),
3aJlaya 0 Ha3HAYEHUSX, 3a/1a4a OJHOMEPHOIO PacKposi MaTepUaoB.

JInneiiHoe mnporpamMmupoBaHMe. 3anaya JmHeiiHoro mnporpamMmupoBanus (3JIII). Popmel
3anmucu:o0mas, cummerpuuHas, kaHonundeckass 3JIII. YcmoBus paspemumoctu 3JII1. I'paduueckoe
pemienue asymepHbix 3JIII. [locTpoeHue nOMycTUMOrO MHOYKECTBA, JIMHUN YPOBHS, MHOKECTBA
ONTUMAJIBHBIX pelieHuil. I'paduueckast HHTEpIIpeTalus Cly4aeB CyILIECTBOBAHUS U HECYLLIECTBOBAHUS
penieHui.

Tpancnoprhas 3agaua (T3). 3amkHyTas TpancnopTHas Mojenb. Coiicta T3. PazpemnmocTs
T3. Meton "ceBepo-3amagHoro yria" Ui HaxOXICHHUsS HAYAJIbHOTO OINOPHOIO IUIaHA IEPEBO3OK.
JIBoiicTBeHHas 3amauda k T3. HaxoxeHrne mOTeHIMAIIOB COOTBETCTBYIOIIMX AaHHOMY Oa3ucy. Merox
MOTEHLHUAJIOB. MeTo 1 MUHUMAIbHOM LIEHBI JUISl HAXOXKAEHUS! HAa4aJIbHOTO OMOPHOTO IJIaHA NIEPEBO3OK.
Pemenne nezamkuyThix T3. BBeeHne QUKTUBHBIX YHKTOB OTNpaBiieHUs (Ha3HaueHus1). OUKTUBHbBIE
IIEpEMEHHBIE.

Cumniiexkcubiii Metoa (CM) pemenusi 3JIII. CummuiexcHas tabnuna. IlpaBuna mepecuera
CUMIUIEKCHON TaOIuIBl U nepexosie K HoBoMy Oasucy. [Ipusnak Hepazpemnmoctu 3JIII. ITpusnak
ontuManbHOCcTU. AnroputM CM.Pemenune cummerpuunoit 3JIII. Pemenune cummerpuunoit 3JIIT c
MTOMOIIBI0 METOJIAa JAOTMOJHUTENbHBIX MepeMeHHbIX. CBOMCTBA MOJyYEHHOTO PEUICHUS. NMPAKTHYECKOe
3aHSTHE.

Meroa uckyccrBeHHoro 0asuca (MHUB). VckyccTBeHHbIE NepeMeHHbIE. BcrmomorarenbHas
3JIII. Cea3p ucxonnoi u BcnomorarenbHoil 3JII1. IIpusnak HepazpemmmocTtu 3JII1 ncnonb3yemsiii B
MUB. JIByxda3zubiii u ognodazublil Bapuantsl MUB.

JJIeMEeHTbl TEOPHMH [BONCTBEHHOCTH B JIMHeHHOM mnporpamMmupoBanum. [lapa
B3auMocoNpsbKeHHbIX cumMeTrpuuHbix 3JIII.  JIBoiicTBeHHass 3amaya i kaHoHwdeckout 3JIIT.
CaolicTBa B3auMOCOMPsKEHHBIX cuMMeTpuuHbIX 3JII1. TeopeMa 1BOMCTBEHHOCTH.

Be3ycioBnasi ontumm3anusi. Bemyxiele ¢ydakmuu.  OnpeneneHus BBIMYKIOH, CTPOTO
BBINTYKJIOW, BOTHYTOW M cTporo BoTHyToM (yHkmuii. [Ipumepsr. Omepanuu B Kjacce BBITYKIBIX
GbyHKUIMNA: JTUHEHHAs KOMOWHAIUS BBIMYKIBIX (GYHKIUNA, (QYHKIUS MaKCUMyMa, CYNEPHO3UIIHs
BBITYKJIBIX (pyHKIMH. Kputepun Boinykinoctu nuddepeHnupyemMbix GyHKIHN. Y CIOBUS 3KCTpeMyMa.

[Tokoopmunarueii Mmeton (IIM). Metoapl mocnenoBatrenbHbIX NpuOmmKeHnid. OOmas cxema
I[IM. TI'paduueckas wuntepmpetarus [IM. [uknudeckuit mnoxoopauHaTHBIA cryck. CirydaitHbII
MMOKOOPAMHATHBIN crycK. [lokoopaHATHBIN CITYCK ¢ BBIOOPOM "OBICTpOI'" TEpEeMEHOM.

I'pamuentheii meton (I'M). AHTHTpagueHT - HampaBlieHHE HaucKopewmiero cmycka. Oomas
cxema rpal’ M. ITlomnomraroserit 'M (MeToa Hamckopeiiero cmycka). ['padudeckas MHTEpHpeTaIus
noaHomarosoro I'M. Hekotopsie moaudukanuu ['M.

Bouinykisioe mporpammupoBanme. 3agada BbImykiioro mnporpammupoBanust (3BIT). ®dopwmbr
3anucu. YcnoBus paspemmmoctu 3BIL I'paduueckoe pemenne. Teopembr Kyna-Takkepa. @yHKus
Jlarpanxa 3BII. CennoBas touka ¢yukiuu Jlarpanxka. Ycnosue Crneittepa. Teopema Kyna-Takkepa B
dopme o cennoBoit Touke ¢ynkiuu Jlarpamxka 3BII. Teopema Kyna-Takkepa B auddepeHunanbHOM
dopme. Merton yciaoBHoro rpaaumeHta. Merton mrpadubix ¢yaknuid (MII®). OnpeneneHue u
cBoiicTBa QyHkiuit mrpada. [Ipumeps! dynkumii mrpada. [tpaduoit MHOKUTENb. Anroputm MILI®.

3.3. ®opMBbI 1 MeTObI NPOBE/ICHNUS 3AHATHI, IPUMeHsieMble Y4eOHble TeXHOJI0THH
B nponecce npenoiaBaHus JUCHMILIMHBI UCIIOJIB3YIOTCS TPAJAULIUOHHBIE TEXHOJIOTMH HAPSAY C

AKTUBHBIMH U MHTCPAKTUBHBIMU TCXHOJIOTUSAMU.

Yuebnuvie mexHojlocuu, UCnojb3yemsole 6 06pa306am€]le0M npoyecce

Paznen qucuumuHbL Cemectp Hcnonszyembie KomnuectBo
AKTHBHBIX/MHTEPAKTHBHBIC 4acoB
o0pa3oBaresbHbIC TEXHOJIOTUU
TpancnopTHas 3agauya 6 case-study 2/2




CumiuiekcHbiii MeToa (CM) 6 npobiemuoe obyyenue 2/2
pemenus 3JI11
DJiIeMEeHTbI TeOPHH 7 case-study -2
ABOMCTBEHHOCTH B JIMHEHHOM
NPOrpaMMHPOBAHUHT
Uroro: 104.

[Ipu npobremmnom ob6yuenuuno pyKOBOJICTBOM IPENIOAaBATENs (GOPMYIUPYETCs POOISeMHBIH
BOIIPOC, CO3JAIOTCS MPOOJIEMHBIE CHTYALlMH,B pE3yJbTaTe€ YEro aKTUBH3HUPYETCS CaMOCTOSTENIbHAS
ACATCIIBHOCTD CTYACHTOB,IIPOUCXOIUT OBJIAACHHNC HpO(beCCI/IOHaJH)HI)IMI/I KOMIICTCHIIUAMU.

4. Hepeqeﬂb y‘leﬁHO-MeTOIlH‘leCKOFO odecrneyeHHus A1 CAMOCTOSATEIbHOM

paboTLI’06yualoIMXCs 10 UCIHILIHHE

ConepxanueCPC
HaumenoBanue Tpyno-
PYA DOpMBI U METOBI
Ne paznena (Tembl) Bux CPC €MKOCTh
KOHTPOJIS
UCIUAILINHEI (B yacax)
8 cemectp
Brenenue. JIuneitHoe 20(T3)
1. [ToaroroBka kK TECTUPOBAHUIO Beinonnenue tecra
MIPOrpaMMUPOBaHHE 20(13)
TpancnoprHas 3aiaya. BrinonHenue qoMamHero 20(T3) CBoeBpeMeHHas
2. | CUMIUIEKCHBIH METO]T 3a/TaHHs 23(13) crava
(CM) pemtenust 3JII1 [ToaroroBka K TECTUPOBAHUIO BelnonHenue tecra
20 pK3aMEHAITMOHHEBIX
3. DK3aMeH [ToaroroBka K 3K3aMeHy 9
ouneToB
Bcero yacos (8
4. ( 83+9
CeMeCTp)
9 cemectp
N CBoeBpeMeHHas
Merton BrinonHenue KOHTPOJIBLHON
10(KP) ciaya
5. HMCKYCCTBEHHOTO paboThl
10(T3) Brinonnenue Tecta
6azuca [ToaroToBKa K TECTUPOBAHUIO
DJIEMEHTHI TEOPUH . CBoeBpeMeHHas
. Brinonnenue KOHTPOJIbHOM
JIBOMCTBEHHOCTH B 10(KP) crada
6. . paboThl
JIMHEWHOM 10(T3) Brinonnenue Tecta
[ToaroToBka K TECTUPOBAHUIO
MIPOrPaMMUPOBAHHH
7 besycnoBHas Brinonnenue gomariHero 20(I13) CBoeBpeMeHHas
' ONTUMM3AIIHS 3a/laHus caaya
8 Brimykioe Brinonnenue gomarinero 21(13) CBoeBpeMeHHas
' MIPOrpaMMHUPOBAHHE 3a/laHus caaya
20 nK3aMeHaIMOHHBIX
9. OK3ameH [ToaroroBka k 3K3amMeHy 9
ouneTon
Bcero yacos (9
( 81+9
CeMecTp)

KonTpoabHnas pabora

KP BeIONIHSAETCS B COOTBETCTBHUU C BapHUaHTOM. BapI/IaHT CTYACHT BLI6I/IpaCT COrJIaCHO HOMEpPY
B ayJUTOPHOM XYypHaJC. TpC6OBaHI/I$I Kk KP: cooTBeTcTBUE TEMC, ITOJIHOC PACKPBITUC TCOPETUICCKOT'O

2CamocrosiTenpHas paboTa CTYIGHTA MOXKET OBITH BHEAYIHTODHOH (BBIIONHACTCS CTYICHTOM CAMOCTOATCIBHO 6€3 ydacTHs
NPETofiaBaTeIs — HapUMep, MOJIrOTOBKa KOHCIIEKTOB, BBITIOJIHEHUE ITMCBMEHHBIX Pa0OT M JIp.) M ayAUTOPHOM (BBIMOIHACTCS CTYACHTOM
B ayJMTOPHH CaAMOCTOSITEIILHO MO/l PYKOBOJCTBOM IIPETIOIaBaTe s — HalpuMep, labopaTopHas WM NpakTHYecKas paboTa).
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BOMNPOCAa, MPABUIBHOCTh PEHICHUS 337]a4, COOTBETCTBHUE PadOTHI

npaBuigaM  oQOpPMIICHHS,

NPEIbABISIEMBIX K paboTaM TaKOro BHJA, COOTBETCTBUE JIUTEPATYPHBIM HOpMaM (IPaBUIBHOCTB). 3a

HECOOJI0ICHHE MTPABWII KOJIMYECTBO OAJIOB CHIYKACTCSI.

O0pa3en KOHTPOJIbHOMH PadoOTHI

1. PemuTthb 3aJa4y MeTO/I0M HCKYCCTBEHHOI0 0a3uca
L. F' = 2x1 — 3x2 + 6x3 + x4 — max
2% + xp—2x5+x, = 24,
x; + 2x;+4x3 < 22,
xl —X2 + ZX3 = 1[},
X1, s Xg = 0.
2.Pemmnth 3a1a4y ABOIICTBEHHBIM CUMILJIEKC METOI0M
1. F=x1 +x2 + 2x3— max
X1 + X3 +X3 - B,
X1 + 21’2 = 6,
X1,%X2,%3 = 0.
Kpurtepun ouenku
ITo uToram BhINOJTHEHHS] Pa0OThI- MAKCUMAJIbHBIH 0a7171-20.
Ka)KJI0€ TTPaBUJILHO BBITOJTHEHHOE 3a1aHue -100a10B
TecTOBBIII KOHTPOJIb
[loBepsier TeopeTHUecKME M  NPAKTUYECKHE 3HAHUS  CTYJIEHTOB IO
paszeny,npoBoAUTCS B (hOpMe AIIEKTPOHHOTO TECTUPOBAHMSL.
TemaTtuyeckasi CTpyKTypa:
1. OcHoBHBIE MOHATHS JTUHEHHOTO TPOrPaMMUPOBAHUS
2. JluHeitHOoE MPOTpaMMHPOBAHHE
3. Tpancnoprhas 3anaya
4. CummnekcHbit meton (CM) pemennst 3J1I1
5. MeTtoa uCKycCTBEHHOTO Oa3uca
6. DieMeHThl TeOpUU JBOMCTBEHHOCTH B TUHEHHOM MPOTpaMMUPOBAHUU
7.
OO0pa3iel TECTOBBIX 3aJaHUM:
1. Ilpu pemenun 3JIII nosryyena cumiuiekc-Tadaunua,
B X X, X, b
Xs -3 3 3 3
X, 2 -1 -3 8
X 2 5 2 6
X, 1 2 1 2
f -3 |4 -5 |15
Ecnu BBecTu B 6a3uc mepeMeHHYIO X4, TO U3 0a3uca OyJeT BhIBe/IeHA IEpeMeHHast
a) X

U3YYEHHOMY



b)

d)

b)

X6 .

X3 .

X5 .

MatemaTnueckas moaesan 3JII1 umeer Bua:

F(x1, x2) = 6x1 + 4xo— max
0,1x1+ 0,4x2 < 1,8,
0,2x1+ 0,1x2 < 1,2,
0,5x1+ 0,3x2 < 2,4,
x1>0,x2>0.

DTO¥ 3a7aue DKBUBAJIEHTHA 3a1a4a;

F(x1, x2) = 6x1+ 4x2— max

x1+ 4x2 < 18,

2x1+ 1xp < 12,

5x1+ 3x2 <24,
x1>0,x2>0.

F(x1, x2) = 6x1+ 4x,— min
x1+ 4x2 < 18,

2x1+ 1x2 < 12,

5x1+ 3x2 <24,
x1>0,x2>0.

F(x1, x2) = 60x1 + 40x2— max
x1+ 4x2 < 18,

2x1+ 1x2 < 12,

5x1+ 3x2 < 24,
x1>0,x2>0.

Obaactpb gonycrumbix pemenni 3JII1 numeer Bua:

X2

Torpa makcuMasbHOe 3HaucHHE GyHKIUU F(x1, x2)= x1 + 3x2 paBHO...
18

6

15

27

OouacTs nonmycrumeix pemenunii 3JII1 npencrasiiena Ha pucyHKe:



a)

c)
d)

a)

c)
d)

a)
b)

c)

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

5. MakcumaJjibHOe 3HadyeHne neaeBoii pynkuun F(x1, X2)= 5x1 + 2X2 NpU OrpaHudeHHusax: x1 + x2 <
6, x1<4,x1>0, x2 >0, paBHO ...

24

18

26

12

6. Ilpeaxnpusitue peanusyer wu3aeaus aAByX BuaoB. Ha wum3roroBisienne wu3genuss Buaa A
pacxoayercsi 2 Kr Cbipbsi, HA U3roroBjeHue wusaeauss B — 1 kr ceipbs. Becero umeercsa 50 kr
coipbsi. HeoOxoqmMo cocTaBUTh IUIAH TNPOU3BOACTBA, 00eCNeYMBAWINMUNA  IMOJyYeHUE
MAaKCUMAJIbHOM NPHOBLIN, €CJIM CTOMMOCTDh pPeaJu3alMy OJHOI0 W3JeJusl BUaa A cocrasiaser 4
a.e., Buaa B - 2 y.e., npu 3T0M u3aesnii Buaa A tpedyercs u3roroputhb He Oosiee 30, a Buaa B — ne
0oJiee 20.

LeseBoii pyHKUMeEH TaHHOM 321a41 ABJIAETCA PYHKUMSA ...

F(X1,X2)=4X1+2X2, —max

F(X1,X2)=30x1+30x2, —max

F(X1,X2)=2%1+X2 —max

F(X1,X2)=60 -2X1 -X2 —min

7. Ha 06a3e Aiumeercsi 100 exunuil ToBapa, Ha 6aze A» - 170 eqnunun ToBapa. C 6a3, Bech ToBap
HY’KHO mepeBe3TH B Tpu MarasuHa B koumdecrsBe 100, 30 u 140 eqxuHMIl COOTBETCTBEHHO.
HN3BecTHa maTpuna tapudos. Heo0xoauMo cruiaHupoBaTh NMePeBO3KM TAK, YTOObLI MX CTOUMOCTh
0blJ1a MUHHUMAJIBHOM.

Jlannas 3amgada sSBIsSETCH ...

TPaHCIIOPTHOM 3a/1aueit

3a7a4eil AMHAMHUYECKOTO MPOrpaMMUPOBAHUS

3a/1auyell KOMMHBOSIKEPA

3aJjauei 0 Ha3HAUYCHUSIX

8. B mynkrax A; um A2 umeercs cooTBeTcTBeHHO 60 u 160 exnmunn ToBapa. Bech ToBap Hy:KHO
nepeBe3TH B TPM NyHKTa B KosmdecTse 80, 70 u 70 exmuun coorBercTBeHHo. Marpuna tapugos
468

587

60 0 O
X = ,
[20 70 70]

HMeEET BUAC C= ( J. Ol'lOprIM IJIAHOM JAHHOM 3a1a4M SIBJISeTCH IJIAH:

10



b)

d)

b)

c)
d)

a)
b)
c)
d)

X = 40 20 O
140 50 70
x =20 20 20
160 50 50
X = 30 20 10
~\50 50 60

9. Ha 6a3zax A1 m A; umeercss coorBercTBeHHO 120 u 160 equnun ToBapa. Bechb TOBap HYXHO
nepeBe3Tu TpeM norpedourtenssm B koiaudectse 80, 70 u 70 exunun coorBercTBeHHO. U3BecTHA

c 168
martpuua tTapugosn: C = .
arpuua rapudgo 517

IleseBast (pyHKIMSI HMeeT BH/:
F=x11+6X12+8X13+5X21+X20+7X23—Min

F= X[, + X0, + Xop + Xop + X5 + X2 —min
F=80x1+70x2+70x3-120-160— min
F=120x1+160x>—80x3—70x4—705 —min

10. HaiiTn 3Ha4eHusi a ¥ D Npy KOTOPBIX TPAHCIIOPTHAS 3a/1a4a SIBJSIETCH 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

IIxana omeHUBaAHUS
IIponeHT BHINOJHEHHBIX TECTOBBIX 3aIaHUM KoJsn4yecTBo HAaOpaHHBIX 02J1J1I0B
91% - 100% Otnnuno20 G6amioB
81% - 90% Otnnuno 18-196am1oB
71% - 80% Xopoo17-186am1oB
61% - 70% VYnosaerBopuTtenbHo 12-16 6amios
51% - 60% VYnosaerBopurtenbHo 10-11 6amios
<50% HeynosnerBoputensno() 6amioB

Jdomamnsisi pabora
IIpU3BaHAa CUCTEMATU3UPOBATh 3HAHHUSA, IO3BOJSIET IMOBTOPUTH M 3aKpenuTh Marepuan. CTylneHT
BBITNOJIHAET BapUaHT MHIUBUAYaJbHOU JOMAaIIHEH paboThl, HOMEP KOTOPOIO COBMAJAET C HOMEPOM
ero ¢amMHINM B ayIUTOPHOM >KypHase. JlomamiHue 3alaHus BBIOJHSIOTCS B COOTBETCTBUU C
rpadMKOM U3y4eHHsI TUCIUIUIMHBI U CAAIOTCS HA MPOBEPKY MPEIO01aBaTeNIo.
Kputepun onenkn ntomamHei padorbl:

JIP BBINIOJIHEHA MOJIHOCTBIO, 331a4M BBIIIOJIHEHBI IPAaBUIBHO, aKKypaTHO -10 6asios.

JIP BBINOJTHEHAa TMOJHOCTBbIO, XOJ PpEIICHUS 3aJaHuil BEpeH, MMEIOTCS HETOYHOCTH B
BBIUMCIIEHUS U TIOCTPOEHHUAX — 8-9 O6aios.

JIP BBINOJTHEHAa HE TOJHOCTBIO, XOJ| peIIeHHUs 3aJaHhil BepeH, HWMEIOTCS HETOYHOCTH B
BBIUMCIIEHUS U TIOCTPOCHUAX — 5-7 OaiioB.

JIP BbINOJNIHEHA HE MOJHOCTHIO, XOJ pEIIEeHUs 33JaHui HE BEpPEeH, MMEIOTCS HETOYHOCTH B
BBIUMCIIEHUS U TIOCTPOEHHUAX — 3-4 Oasuia.
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JIP BbINOJIHEHA HE MOJHOCTBIO, XOJ PELICHHS 3aJaHUll HE BEPEH, UMEKTCS HETOYHOCTH B
BBIYUCIICHUS M TIOCTPOCHUSX, C/JaHa HE B IIPElyCMOTPEHHbIE CPOKH — 1-2 Oasia.
-JIP He BeimonHeHa — 0 6aIoB.

5. Mertoanueckne yka3aHus JJis 00y4arOUMXCcsi 10 OCBOCHHUIO TUCHUILINHBI

Metouueckue ykazaHus AJsl IOMOIIY 00y4aroluMCs B YCIIEITHOM OCBOEHUU JTMCLUIUIMHBI B
COOTBETCTBHUH C 3aIUTAHUPOBAHHBIMH BUIAMHU y4€OHOM U CAaMOCTOSTENTFHON pabOThl 00YJatOITNXCS:

Camoxuna B.M. Meroauueckue yka3aHMsl K BBIIOJIHEHUIO CaMOCTOSITENbHON pabOThl IO
micuumiimHe  «Mertoasl  oTnumuzanuu» Ha Temy: «TpaHcmopTHas 3ajada» s CTYIEHTOB
Hanpasienus noarotoBku: 01.03.02 «lIpuknamnas maremaruka u uHpopmaTuka», Hepronrpu 2018,
S3c.

Mertoanueckue ykazanus pazmeniersl B CJIO Moodle:http://moodle.nfygu.ru

PeliTHHrOBBIH perJaMeHT Mo JUCHMILIHHE:

Buj BuInoJiHsIeMO# y4eOHOi
padoThI
K
(oHTpOHpYIOIIIE bambt KosnmuectBo
MaTepHaJIbl)
KonuuectBo Oanon 0aymioB [Tpumeuanue
Bpewms Ha .
(min) (max)
Ucneitanus / MTOJATOTOBKY /
Ne
dhopmer CPC BBITNOJIHEHHE,
Jac
8 cemecTp
Brmommenne CBoeBpeMeHHAs
1. JIOMATITHIX 43 35 50 p
N crayva
3aJaHui
Brmonaenne
2. TectupoBanue 40 10 20 PIIOJTHCHHU
TecTa
3. DK3aMeH 9 30 Cobecenopanue
1o OujIeraM
Bce
cero 5a 83+9 45 100
ceMecTp
9cemectp
Bemomenne CBoeBpeMeHHas
3. JIOMAIIHAX 41 25 30 p
N clava
3aJaHni
Brinonnenue
4, KOHTPOJIbHOU 20 10 20 3amumra
paboThI
Brinonnenune
5. | TecrupoBanue 40 10 20
TecTa
3. OK3aMeH 9 30 Cobecenonanne
1o OuIeraM
B
cero 5a 83+9 45 100
ceMecTp

6. @OH/ OLEHOYHBIX CPEACTB /1JIsl IPOBeIeHUs MPOMEKYTOUYHON aTTecTALMHN 00yYaIoLIUXCS 10
AUCUHMILIHHE
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http://moodle.nfygu.ru/course/view.php?id=5574

6.1. Iloka3zareny, KpUTEPHHU U IIKaTa OLICHUBAHHS

Kpurepun
Kozbl onennBaembIx IToka3zarens oLieHUBaHUSA YpoBHU
o OLICHUBAHHUS Onenka
KOMIIETCHIIU I (mo m.1.2.PILJ) OCBOCHHUS
(1eckpunTopsl)
OIIK-1  CnocobGeH | 3HaeT  OCHOBBI MeronoB | Bricokuit | Jlan MOJIHBIN, | OTJIUYHO
MIPUMEHSATD ONTUMU3ALIHH. Pa3BEPHYTHIN
€CTECTBEHHOHAy4YHbl | YMEET pelliaTh CTaHAapTHbIE OTBET Ha
e U | npodeccuoHaIbHbBIE 3aa9u C MOCTaBJICHHBII
OOIIEMH)KCHEPHBIE | MPUMEHEHUEM BOIIPOC, IOKa3aHa
3HaHUS, METObl | €CTECTBEHHOHAYYHBIX COBOKYITHOCTb
MaTeMaTH4YeCKOTro 3HaHMH, MPaBUIILHO OCO3HAHHBIX
aHaimn3a U | Kiaccuuimpyet 3HAHUI 1o
MO/IETUPOBAHUS, KOHKPETHYIO  TPHUKIAIHYIO JTUCITUTIIIUHE,
TEOPETUYECKOTO U | 3aJady, BbIOMpeT Hauboliee JI0Ka3aTeIbHO
SKCIIEPUMEHTAIILHOT | TIOIXOISAIINANA METOJ] PaCKpBITHI
O MHCCIENIOBAHUS B | pEHIEHHS] W PpEaln30BbIBAET OCHOBHBIE
npodeccuoHabHOM | ero B BUE aJropuTtMa TTOJIOKEHUS
NeSITeNIbHOCTH Brnageer YHUCIIEHHBIMU BOIIPOCOB; B
METOJIaMHu penieHus OTBETE
KJIACCUYECKUX MPOCIIEKUBAETCS
SKCTPEMAaJIbHBIX 3a7au YeTKask CTPYKTYypa,
Joruyeckast
MIOCJIEI0BATEIBHO
CTh, OTpa)KaroIas
CYILHOCTb
PacKpbIBa€MBbIX
MOHATUH, TEOPHU.
3HaHue 1o
peaMETY
JEMOHCTPUPYETCS
Ha dbone
IIOHUMAaHHS €ro B
CHUCTEME JAaHHOU
HayKu u
MEXKIUCLUILIITHAD
HBIX CBSI3€H.
Moryt OBbITh
JIOTTYLIEHBI
HEJI0YEThI B
onpeneIeHun
MMOHATHH,
HCIIPaBJICHHBIE
CTYIEHTOM
CaMOCTOSITEIbHO B
IIPOLIECCE OTBETA.
bazoBeiii | [lan MOJIHBIM, |  XOpOLIO
pa3BEPHYTHIN
OTBET Ha
MOCTABJIEHHBIN

BOIIPOC, IOKAa3aHO
YMCHHUC BBIJACIINTDH

13




CYILIECTBEHHBIE U

HECYIIIECTBEHHBIE
MIPU3HAKH,
MPUYUHHO-
CIICICTBCHHEIC
CBSI3H. OTBer
YETKO
CTPpYKTYpUPOBaH,

goruueH.  Moryr
ObITh  JTOMYILEHbI
2-3  HETOYHOCTH
WIH
HE3HAYUTENIbHbIE
OIIHOKH,
HCIIPABIIEHHBIE
CTYIEHTOM c
MTOMOIIBIO
IIpernojaBaTels.

Musn-
MaJIbHBIHN

Han
HEIOCTATOYHO
MOJTHBIN u
HEIOCTATOYHO
pa3BEpPHYTHII
otBer. Jlormka wu
IMOCJICIOBATEIBHO
CThb H3JI0KCHHUS
HMEIOT
HapyIIEHUS.
JonyrmieHst
OIIINOKHU B
PaCKpbITHH
MMOHSATHUH,
yHnoTpeOIeHIN
TEPMHUHOB.
CryneHt HE
crocooeH
CaMOCTOSTEIBHO
BBIJICIINTD
CYILLIECTBEHHBIE U
HECYILIECTBEHHbBIE
MpU3HAKH n
MPUYUHHO-
CIICICTBCHHEIC
cBs3u. B oTBere
OTCYTCTBYIOT
BBIBOIBI. YMEHHE
PacKphITh
3HAYCHHUEC
0000IIEHHBIX
3HAHUH HE
IMOKAa3aHo.

YIOBJIETBO-
PHUTEIBHO

He ocBoenn!

OtBer

HCYOOBJICT

14




MIPEACTABIISIET
cobon
pa3pO3HEHHbIE
3HAHUS C
CYILIECTBEHHBIMU
OIIMOKaMH T10
BOIIPOCY.
IIpucyrcTByror
(dbparMeHTapHOCTb,
HEJIOTUYHOCTh
W3JI0KEHUSI.
CryneHT He
OCO3HAET CBA3b
00CyX1aemMoTro
BOITpOCA 110
ounery c
JIPYTHMH
00BbEeKTaMU
JUCITATIITAHBI.
OtcyTCcTBYIOT
BBIBO/IbI,
KOHKPETH3aIHsI U
JI0OKa3aTeIbHOCTD
W3JI0KEHUSI.
JlonoTHUTEIbHBIE
1 YTOYHSIOIINE
BOIIPOCHI
MIpEnoaBaTesl He
MIPUBOIAT K
KOPPEKIIUU OTBETA
CTYJICHTA.

unu

OTBeT Ha BOMpOC
MTOJTHOCTBIO
OTCYTCTBYET

unu

OTka3 oT 0TBETa

BO-
PUTEIBHO

BBICOKHUI

[IpakTryeckoe
3a/laHue
BBITIOJIHEHO BEPHO,
OTCYTCTBYIOT
OIIUOKU
Pa3IMYHBIX TUIOB.
MoryT ObITH
JIOIYILIEHBI
HEJI0YETHI B
OIpENEIIEHUN
MMOHATHM,
UCIIPaBJICHHBIE
CTYAEHTOM
CaMOCTOSITEIBHO B
IIPOLIECCE OTBETA.

OTJIMYHO
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=

o ok~

© oo~

OasoBelii | [IpakTnueckoe XOpOo1lOo
3aaHue
BBIIIOJIHEHO B
MIOJTHOM O00BEME.
Honymiena
HEe3HaYuTeNbHas
ommuoOKa.

MHHUMAIIbH | [lomymieHbl YAOBJIETBO-
13171 HECKOJIBKO PHATENBHO
HE3HAYUTEIbHBIX
OImMO0K
pPa3JIMYHBIX TUIIOB.

He ocBoensl | [lonymieHsl HEYIOBJIET
3HAYUTEJIbHbIE BO-
OILLINOKH. PUTEIBHO
JlonotHUTEbHBIE
U YTOUHSAIOIINE
BOIIPOCHI
IIPENOAABATEINS HE
MPUBOJIAT K
KOPPEKIIMH OTBETa
CTYJICHTA.

unu

Beinosinenune
IIPAKTUYECKOTO
3aJaHus
IIOJIHOCTBIO
HEBEPHO,
OTCYTCTBYET

6.2. TUnoBble KOHTPOJIbHBIE 3a/laHKsI (BOIIPOCHI) sl IPOMEXKYTOUHOM aTTecTaluu

OK3aMeH MO0 JAUCUMIUIMHE HpoBOAUTCA B (QopMe cobecemoBaHMsl IO HK3aMEHALMOHHBIM
OuneraM. DK3aMEHAIMOHHBIN OWJIET BKJIIOYACT OJUHTEOPETEYECKHM BOIPOC M JBa MPAKTHUYECKHX
3a/laHusl.
Bonpocsl Kk 3xk3aMeHy:

Ilepeyens TeopeTHYeCKNX BONPOCOB:
Mertoa uckyccTBeHHOro 6a3uca
JlBoiicTBeHHas 3amada Uil kaHoHudeckod 3JIII. CpolicTBa B3aMMOCONPSDKEHHBIX CHMMETPHYHBIX
3JII1. Teopema ABONCTBEHHOCTH.
Omnpenenenus BBIMYKIIO#, CTPOTO BBIMYKIIOHM, BOTHYTOM U CTPOTO BOrHYTO# dyHKumii. [Ipumepsi.
VYcnoBus skcTpeMyma.
Mertoap! nocienoBaTenbHbIX Npuommxenuid. Oomas cxema [IM. I'paduueckas unrepnperanus [IM.
I'papuentrsiit Metoq (I'M). AHTUrpaUeHT - HallpaBJiIeHWEe HAUCKOPEHIIIEro CIycKa.
Oomas cxema I'M. [Tonnomarossiit I'M (MeToa Harckopeiinero ciycka). I'paduueckas
HHTEepIpeTanus nojHomarosoro I'M.
3anaua BeIyksI0T0 nporpammupoBanus (3BII). @opmel 3anucu. Ycnosus pazpemumoctu 3BI1.
I'paduueckoe pemieHue.
@Oynxkuus Jlarpamxka 3BII. Cennoas Touka Gpynkiun Jlarpanxa.

10 Merton yclnoBHOTO rpaueHTa.
11. Meton mrpadusix pynkmuit (MILI®). Onpenenenne u cBoiicTBa pyHKumi mtpada. [Ipumeps

¢bynkuuit mpada.
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IpakTHyeckue 3aganus
1. Pemuts 3JII1 cuMmiieke MeToaoM

= 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 33124y

Kpurtepun oneHku:

Komnerenuuu

XapakTepucTHKa 0TBeTa HA TeopeTHYecKHuii Bonpoc /
BBINOJIHEHHUS] NPAKTHYECKOI0 3aJaHusl

KoaunuecTBO
HaOpaHHBIX
0aJL10B

OIIK-1

JlaH NOJIHBINM, pa3BEpHYTHIN OTBET HAa MIOCTABJICHHBIN BOIIPOC,
IIOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHWUM 110 TUCLUILINHE,
JIOKa3aTENIbHO PACKPBITHI OCHOBHBIE IIOJIOKEHUS BOIIPOCOB; B
OTBETE MPOCIIECKUBACTCA YETKAs CTPYKTYpa, JJOTUYECKAs
MIOCJIEOBATEIBHOCTD, OTPAKAIOIIAs CYITHOCTh PACKPBIBAEMBIX
MOHATHNA. 3HAHUE TIO MIPEAMETY AEMOHCTpUpYeTCs Ha hoHE
IIOHMMAaHMs €r0 B CUCTEME NaHHOM HAyKH M MEKIUCLMILUINHAPHBIX
cBsizell. [IpuBeieHb! JOKa3aTesIbCTBA TEOPEM U BBIBOIbI (OPMYII.

10 ©.

JlaH monHbIN, pa3BEepHYTHIA OTBET HA MOCTABJICHHBIN BOIIPOC,
MOKa3aHa COBOKYMHOCTb OCO3HAHHBIX 3HaHUH MO JUCLMILIUHE,
JI0Ka3aTEeIbHO PACKPBITHI OCHOBHBIE MOJIOKEHHUSI BOIIPOCOB; B
OTBETE MPOCICKUBACTCA YETKAsI CTPYKTYpa, JJOTu4YecKast
MOCIIEZI0BATEIBHOCTD, OTPAXKAIOIIAS CYIIIHOCTh PACKPBIBAEMBIX
HOHSTH, TEOPU. 3HAHKE 0 MPEAMETY IEMOHCTPUpYeTcs Ha (hoHE
MOHMMAHHUS €T0 B CUCTEME JaHHOW HAYKU U MEXIUCHIUTIITMHAPHBIX
cBs3eil. Moryt ObITh JOMYIIEHBI HEJOUETHI B JOKA3aTEIbCTBE
(hopmMyI U TeopeM, UCIIPABJICHHBIE CTYIEHTOM CAMOCTOSATEIHHO B
polecce OTBETa.

96.

JlaH MoHBIN, pa3BepHYTHIM OTBET Ha MOCTABJICHHBIN BOMIPOC,
MOKa3aHO YMEHUE BBIJCIIUTH CYIIECTBEHHBIE U HECYIIECTBEHHbIE
NPU3HAKHU, IPUUMHHO-CIIEICTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpPUPOBaH, JOTHYeH. MOXeT OBITh AOMYIIIEHA OJHA
HETOYHOCTHU WJIM HEe3HAYUTENbHAs OINOKa MPH J10Ka3aTeIbCTBE
(hopMyI U TEOpEM HCTIPABICHHBIE CTYIEHTOM C TOMOIIBIO
IIPEerno/1aBaTeis.

8 0.

JlaH NOJIHBIN, pa3BEPHYTHIN OTBET HA IIOCTABJIEHHBIN BOIIPOC,
IIOKA3aHO YMEHUE BBIJCINUTH CYIIECTBEHHBIE U HECYILIECTBEHHbIE
MIPU3HAKH, IPUUUHHO-CIIEICTBEHHBIE CBA3H. OTBET YETKO
CTPYKTYpUPOBaH, JJOTH4eH. MOXeT ObITh JOIMYIIEHBI JBE
HETOYHOCTH WM HE3HAUUTENIbHbIE ONIMOKU MPH JI0KA3aTEIbCTBE

7 0.
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(hopMyIT U TEOPEM HCIIPABICHHBIE CTYIEHTOM C ITOMOIIBIO
IIPENoIaBaTeNsl.

Jlan He moJiHbIi oTBET. JIorHKa ¥ MOCIe0BaATEILHOCTD U3JI0KEHUS
HUMEIOT HapylieHus. JleMoHcTpupyeT 6a30Bble 3HAHUS 110
npeameTy. IMEIoTcss HETOYHOCTH TIPU JIOKa3aTelIbCTBE (POpMYI,
TEOpEM

6 0.

Jlan He nmoJiHbIi oTBET. JIOrHKa U MOCIE0BATEILHOCTD U3JI0KEHUS
UMEIOT HapylieHus. JleMoHcTpupyeT 6a30Bbie 3HAHUS T10
npenmety Ilpu nokazarenbcTBe TeOpeM B (GOPMYIT JOIYIICHBI
3HAYUTENBHBIE OIIHOKH.

56.

Jlan He moJiHbIi 0TBET. JIorHKa ¥ MOCIeI0BaTEIbHOCTD U3JI0KCHUS
UMEIOT HapylieHus. JlomyiieHsl OmuOKN B PACKPHITUM MTOHSATUH,
ynotpeOieHuu TepMuHOB. [Ipu nokasaTtenbcTBe TeopeM U (hopmyi
JOTYIIEHBI 3HAYUTEIHHBIC OTITMOKH.

40.

JlomyiieHbl OIIMOKY B paCKPBITUU MOHATUH, YIOTpeOIeHUH
TepMUHOB. He nmpuBeeHbI 10Ka3aTeIbCTBA TEOPEM U BBIBOBI

dhopmy.

36.

CTyneHT He 0CO3HAET CBSI3b 00CYKAaeMOTO BOIIPOCa 10 OMIIETy C
IPYTUMH 00bEKTaMU JUCHMILTUHBL. OTCYTCTBYIOT BBIBOJIBI,
KOHKPETHU3AIHUS U JIOKA3aTeILHOCTD U3JI0KEHUS.

20

OTtBet npeacTasisieT co0o¥ pa3po3HEHHBIC 3HAHUS C
CYILIECTBEHHBIMHU OLIMOKaMu 10 Bompocy. [Ipucyrcrytor
(hparMeHTapHOCTh, HEIOTUYHOCTh U3JI0KEHHUSL.

16

OTBeT Ha BOMPOC MOJTHOCTHIO OTCYTCTBYET
unu
OTKa3 oT OTBETA

06.

OIIK-1

HpaKTI/ILIeCKOC 3a1aHuEC BBIIIOJIHEHO BEPHO,
OTCYTCTBYIOT OIINOKHU Pa3JIMIHBIX THUIIOB.

10 ©.

[IpakTrueckoe 3aaHue BHIIIOJHEHO BEPHO,

OTCYTCTBYIOT OIIMOKU Pa3IMYHBIX THUIIOB. MOTYT OBITh AOMYIICHBI
HEI0YEThI B ONPEIEICHUH MMOHSATH, UCIIPaBIIEHHBIE CTYICHTOM
CaMOCTOSITEJILHO B MPOIECCE OTBETA.

96.

Xon peuieHust BEPCH, MOJTYUCH HeBepHHﬁ OTBCT U3-3a OI[HOﬁ
BBIUMCIIMTEIbHOM OI_HI/I6KI/I, HO IIPpH 3TOM UMCECTCs BCPpHas
IMOCJICAOBATCIIbHOCTDb BCCX IIAI'OB PCIICHUA

8 0.

Xon peuieHust BEPCH, MOJYUCH HeBepHHﬁ OTBCT U3-34a IBYX
BBIYMCIIUTCIBHBIX OI_HI/I6OK, HO ITPpH 3TOM UMCECTCs BEpHAsA
IMOCJICH0OBATCIIbHOCTb BCEX IAroB PCIICHUS.

76

Xon peuiceHust BEPCH, MOJTYUCH HeBepHHfI OTBCT U3-34a IBYX
HE3HAYUTEIBHBIX OITHOO0K PAa3IMYHbIX TUIIOB, HO ITPU 3TOM
HNMECTCS BECpHas NOCICAOBATCIIbHOCTh BCCX IArOB PCIICHUA.

6 6.

Xon peuicHus HE BepeH.IlonyLueHa OJJHa
3HaIII/ITeHLHLIa$IOIHH6Ka.I[OHOJ'IHI/ITGJ'ILHLIG " YTOYHAIONINE
BOIIPOCHI NPCIOAABATCIIA NIPUBOIAT K KOPPCKINUU OTBCTA CTYACHTA

56

Xon peuICHUd HE BepeH.I[Ol'Iy'U_[CHLI JABC 3HAUYUTCIIbHBIC
OIJ_II/I6KI/I.I[OHOJ'IHI/ITCJ'ILHLIC 1 YTOUYHAIOMINE BOIIPOCHI
npenoAaBaTCiid NPUBOIAT K KOPPCKIHUU OTBCTA CTYJICHTA

46

Xon PpCUICHUSA HC BepeH.IlonymeHLI TPpHU 3HAYHUTCIBHBIC

36
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omunOKu. JloNOTHUTENbHBIE U YTOYHSIOIIHUE BOIIPOCH
IIpenoAaBaTeNs MPUBOJAT K KOPPEKLIUH OTBETA CTYJEHTA

He BCpHasd MOCJICAOBATCIBHOCTD BCECX IAr0OB
peH_IeHI/ISII[OHOJIHI/ITCJIBHbIC N YTOYHAIOMIUC BOIIPOCHI
npernoaaBarejid MpUBOJAAT K KOPPCKIUU OTBETA CTYACHTA

26

He BepHas nociie0BaTeIbHOCTD BCEX 1IAT0B
penienus1/[onoIHUTENbHBIE U YTOYHSIOIIKUE BOIIPOCHI 10
npenojaBaTelis He NPUBOJAAT K KOPPEKLIUU OTBETA CTYJIEHTa

Bremoanenue IMPAKTUYCCKOI'0 3aIaHUA OTCYTCTBYCT

06.

6.3. MeTtoanueckre MaTepralibl, ONPEIEISIONINE MPOIEAYyPHI OTICHUBAHUS

XapaKTepuCTUKHU
Nnpoueaypsbl

Bupg nponeaypsl

DK3aMeH

Lenb npoueaypsl

BBISIBUTH CTeNeHb chopMupoBaHHocTHKoMIeTeHIMUOITK-1

JlokanpHbIE aKThbI
periaMeHTHPYIOITHe
MIPOBEICHUE TIPOLICTYPHI

BY3a,

[TonoxeHnne o NPOBENEHHM TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U
MPOMEXYTOUHOM aTrectauuu oOyyarouuxcs CBOVY, Bepcus 2.0,
yTBepxkIeHO pekropoM CBOY 15.03.2016 .

[Tonoxenue o GannpHO-pelTHHIOBOM cructeme B CBOY Bepcus
4.0,yrBepxkaeno 21.02.2018 r.

CyObekThl, Ha  KOTOPBIX | CTyAeHTHI 4,5, KypcabakamaBpuara
HalpaBJIeHa MPoIeaypa

[Tepuon npoBeneHus | JIeTHss SK3aMeHallMOHHAs CECCUsI- IK3aMEH
MIPOIIeTYPhI

TpeGoBanus K MOMEMICHUSM U
MaTepUuaIbHO-TEXHUYECKUM
CpeJICTBaM

TpeboBanust K OaHKy | -

OIICHOYHBIX CPEJICTB

Omnucanue MpOBEACHUS | DK3aMeH TNpHHUMAeTcss B yCcTHOM  Qopme 1o  Ouseram.

MPOLETYPhI DK3aMEHAIlMOHHLIM OHJIET IO JUCLHHUINIMHE BKJIIOYAET OJUH
TEOPETUYECKUA BOMPOC U JIBa NPaKTHUYECKUX 3ajaHusi. Bpems Ha
NOATrOTOBKY — | aCTpOHOMUYECKHUH Yac.

Ixanel oueHuBanus | lllkana oneHuBanus pe3yiabTaToB npuBeaeHa B 11.6.2. PII/I.

pe3ynbTaTOB

PGSYJ'IBT&TBI npoucaypsl

B pesynbrare cnaun Bcex 3amanuil it CPC cryaeHTy HeoO6Xxoaumo
HaOpaTh 45 6aioB, 4TOObI OBITh TOMYIIEHHBIM K K3aMEHY
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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 IONIOJTHUTEJIBLHOM Y4eOHOH JTUTEePaTyPhbl, HEOOXO0AUMOI1 IJIs1 OCBOCHUS
JAUCHMILIHHBL

Ne = L
ABTOp, HA3BAHHE, MECTO H3/IAHHUS, U31ATeJbCTBO, g = o m 2] o8
. . ~
roJ M31aHUs y4eOHOii IUTepaTyphbl, BUI H Z o € z = E z =
XapaKTepUCTHKA MHBIX HHPOPMAIIHOHHBIX =S & S 2 3 S 5
o &
pecypcos T = k| 5

OcHoBHas JIUTEpaTypa

1. | [lanTeneeB A.B. MeToapl oNTUMHU3AIUH B TTPUMEPAX
1 3a1ayax: yueo. mocooue . — Uzn-e 3-e, crep. — 6 15
Mocksa: Bercur. k., 2008. — 544 ¢

JlonoJIHNTEIbHASI JINTEpaTypa

2. Jlememko B.1O. Metoasl onTuMu3amun
[DnexTponHbIit pecypc] : koHcnekT gekiuii / b.1O.
Jlemeniko. — DJIEKTPOH.TEKCTOBBIE JAHHBIE. —
HoBocubupck: HoBocubupckuii rocy1apcTBeHHbIN
TeXHUYECKui yHuBepcurer, 2009. — 157 ¢. — 978-
5-7782-1202-2. — Pexwum jgocTyna:
http://www.iprbookshop.ru/45388.html

15

3. Penun C.B. Metoibl onTUMH3aINUK [ DJIE€KTPOHHBIN
pecypce] : coopHuk 3ana4 u ynpaxxuenunii / C.B.
Penun, H./l. ['anenuHa. — DIEKTPOH.TEKCTOBBIE
nanubie. — HoBocubupck: HoBocubupckmit
roCyJlapCTBEHHBIN TEXHUYECKUH yHUBEpcUTeT, 2011.
— 54 ¢. — 978-5-7782-1688-4. — Pexxum noctyma:
http://www.iprbookshop.ru/45389.html

15

MeToanuyeckne pa3padoTKu By3a

6 Camoxuna B.M. Meroaudeckue yka3aHus K BBITIOJIHCHUIO CAMOCTOSATEIIbHON PabOThI
0 TUCHUIUTHHE «MeToabl OTIMMU3auun» Ha TeMy: « TpancnopTHas 3agauay is
cTyneHToB HanpasieHusa noarotoBku: 01.03.02 «lIpukiangnas maremaTuka u
nadopmaruka», 09.03.03"TIpuxnagnasuadopmaruka», 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

1)

2)
3)

8. [lepeuenn pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « UHTepHeT» (1as1ee
ceTb-UHTEpHET), HEOOXOAUMBIX /IJIsI OCBOEHUSI THCIUTLITHHbI
[Mopran Math.ru: Oubnuoreka, MeaWareka, OJMMIHAIbLI, 3a7add, HAyYHBIC IIKOJIBI,HCTOPHS
Maremarukuhttp://www.math.ru
MoOCKOBCKHH IIEHTP HENPEPHIBHOTO MaTeMaTH4eCKOro oopasoBanus http://www.mccme.ru
[TpuknaaHas MaTeMaTHKa: CIPABOYHHK MaTEMAaTHYECKUX (GOPMyII, IPUMEPBI U 3a1a4H C PEIICHUIMHU
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. Mepeyensb uHGOPMANMOHHBIX TEXHOJIOTHii, HCIOJIB3YEeMbIX PH OCYIIECTBJIEHHH
00pa3oBaTeIbHOI0 MpoIlecca Mo JUCHUIINHE, BKJIKYAs MepedeHb MPOrpaMMHOro odecredeHnst
U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
10.1. [Tepevyerpr MHGOPMAITMOHHBIX TEXHOJIOTHH, UCTIOJIB3YEMBIX IPU OCYIIECTBIICHUH
00pa30BaTeNLHOTO MPOLEcca 1o AUCHUIIIHE”

[Ipu ocymecTBiIeHUH O00pa30BaTENBHOTO TMpollecca N0  JUCHUIUIMHE  HCIIOJB3YIOTCS
ClIeAyIOIIHe UHPOPMAIIMOHHBIC TEXHOJIOTHH:

o WCTIONb30BAHME HA  3aHATUAX  DJCKTPOHHBIX W3JaHUN  (YTEHHWE JIEKIUH ¢
UCIOJb30BAHUEM  CIIAWJ-TIPE3CHTAIlM,  JJCKTPOHHOTO  y4eOHOro  mocoOus), BHUAEO- H
aynuomMarepuaioB (uepe3 MHTepHeT);

o OpraHru3anusa BBaHMOHeﬁCTBHH C 06y‘laIOIJ_[I/IMI/IC${ ImoCpcaAcCTBOM SJICKTPOHHOP'I IIOYTHEI U
CI10 Moodle.

10.2. [TepevyeHs mporpaMMHOTO O0OeCIIeYeHUs
CBo6oano pacnpoctpansiemoe [10: Open Office

10.3. Ilepeuenb nHPOPMALIMOHHBIX CIPABOYHBIX CUCTEM
He ucnons3ayrorcs.

‘B mepe4yHe MOTYT ObITh YKa3aHbl Takue HH()OPMALMOHHBIE TEXHOJIOIUH, KaK MCHOJIb30BAHHE HA 3AHATUAX JJIEKTPOHHBIX M3/@HUH (YTEHHE JIEKIHH ¢
HCIOJIb30BAHHEM ClalA-TIpe3eHTal[i, JJIEeKTPOHHOIO Kypca JEKIui, rpadudeckuX OOBEKTOB, BHIEO- ayduo- MaTepuanoB (depe3 IHTepHer),
BUPTYaJIbHBIX J1a00paTOpHil, IPAKTHKYMOB), CHCHHATH3HPOBAHHBIX U O(QHCHBIX IPOrpaMM, MH(OPMAIMOHHEIX (CIPABOYHBIX) CHCTEM, 0a3 JTaHHBIX,
OpraHH3anys B3aNMOACHCTBUS ¢ 00yJalOMIMECS IIOCPEICTBOM IEKTPOHHON MOUTEL, (opyMoB, MHTepHET TPy, CKalll, 4aTbl, BUIEOKOH(EPEHIICBA3b,
KOMIIPIOTEpHOE TECTHPOBAHUE, NUCTAHIMOHHBIE 3aHATHA (OJMMIHMAABI, KOH(epeHIHH), BeOMHAp (CeMUHAp, OpPraHH30BaHHBIA depe3 MHTepHeT),
MO/ITOTOBKA IIPOEKTOB CHCIIOIB30BAHUEM DIEKTPOHHOT0 0(hHca UM 000I0UKHY) H T.IL.
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JIUCT AKTYAJIM3AIIMA PABOYEN TPOTPAMMBI JIJUCHUILIAHBI

B1.0.17 Mertoabl onTUMHA3AINHA
YueOHbl BnecenHble U3MEHEHUS IIpenonasarens | IIpoTokon 3acenanus
U roxa (®UO) BBIITYCKAIOLIEH
Kadeapsi(1ata,HoMep),
®UO 3aB.xadenpoi,
IO JIMTUCH

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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