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1. AHHOTAILIUA

K padoyeii nporpaMme THCHHUIIMHBI
b1.0.24 MeToapl OITHMHA3AINH

TpynoemkocTs 8 3.e.

1.1. Heab ocBoeHUst U KpaTKoe Co/iep:KaHue JUCIUIITHHBI
Iesb ocBOeHUsI: 03HAKOMIICHHE ¢ 0a30BBIMA MAaTEMaTHUYECKUMHU MOJAEITSIMA U OCBOCHHE YHCICHHBIX
METOJIOB PELICHUs KIACCHYECKUX JKCTPEMAlIbHBIX 3a/ad, a TaKK€ 3HAKOMCTBO C COBPEMEHHBIMU
HaIlpaBJICHUSMH Pa3BUTHS METOIOB ONITUMM3ALMHU. B 1ieom Marepuan Kypca OpHEeHTUPOBAaH HA YMEHUE
NpPaBUIbHO KJaCCU(PULIUPOBATh KOHKPETHYIO MPUKIATHYIO 337a4y, BEIOUpaTh Hanbosee MoAXOAINN
METOJ] pEHUIEHUS U PEAIN30BBIBATH €70 B BUJIEC AJITOPUTMA U IIPOIPAMMBI.
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. IlepeyeHb mUIaHUpPYeMBIX pe3yJIbTATOB OOy4YeHHS] 1O JAUCHHUILINHE,
IIAHUPYEMBbIMH Pe3y/1bTaTaMH 0CBOCHHs 00pa30BaTe/IbHON MPOrpaMMbI

COOTHECCHHbBIX C

Haumenon OueHouHbIE
aHue [TraHupyembIe pe3yabTaThl HaumenoBanwue TaHmpyeMbie cpencTBa
KaTeropuu OCBOEHWSI ITPOTPAMMEL WHAWKaTopa
(Tpymmbn) (comeprkaHuE U KOJIBI JTOCTYOKEHUS PE3YJIBTATLL 00y HeHHA 110
KOMIIETEH KOMITCTEHITHH) KOMIIETEHIINH FHICIHILIHHO
192078
Vuamsepca | YK-1 Cnocoben ocymecteusats | YK-1.1 3HaeT OCHOBHI METONOB | Brimomnenne
JBEHAs MONCK , KpUTUYECKUH aHAN3 U | AHATU3UpyeT ONTUMH3AIHH. 3aJaHui Ha
KOMIICTCH CHHTE3 I/IH(I)OpMaLIl/II/I, 3aJa4y, BBLACIIAA €€ Ywmeer peuiaThb MMPAKTUYCCKUX
s MIPUMEHSTh CUCTEMHBIN MOIX0M | 0a30BbIC CTaHAAapTHBIE 3AHATUAX
JJId peIICHUs MOCTAaBJICHHBIX COCTaBJIAOIIUC HpO(l)eCCI/IOHaﬂ])HI)Ie TeCTl/IpOBaHI/le
CucremHo | 3ama4 VK-1.2 3amaun ¢ npumeneHueM | IIposepka PT'P
e u O00CHOBEIBaeT €CTECTBEHHOHAYYHBIX DK3aMeH
KpUTHYEC BEIOOD METOJa | 3HAHUH, MIPaBHILHO
Koe MOWCKAa W aHalW3a | KJIacCUQUIIPYeT
MBIIUICHA HHPOpPMALIUK U | KOHKPETHYIO
e perIeHust MIPUKIIATHYIO 3amaqy,
MTOCTABJICHHOM BBEIOHMpET HaunOonee
3a1a4n IO TX O TSATITHIA MeTO
VK-1.3 IIpu | pemenus u
00paboTke peaiu30BBIBACT €ro B
nHpopmanum BHUJIE€ aJITOPUTMA
dhopmupyer Bnameer — yuCIeHHBIMH
COOCTBCHHEIC METOAAMU penieHus
MHCHHS U CYXXJCHHS | KJIACCHYCCKHUX
Ha OCHOBE | 9KCTpPEMABHBIX 33124
CHCTEMHOTO
aHaIn3a,
apryMeHTHPYET CBOU
BBIBOABl W  TOYKY
3peHus
YK-1.4  pennaraer
BO3MOIKHbBIC
BapuaHTbl PCUHICHUA
[IOCTABJICHHOM
3aJ1a4u, OLICHUBAS UX
JTOCTOMHCTBA u
HETOCTAaTKH




O6mienpo
(beccrona
JIbHBIE
KOMITETEH
97041

OIIK-3: crtoco6eH TpUMEHSATh U
MOIU(HUIMPOBATE
MaTeMaTH4eCcKHe MOJENIH JUis
peuieHust 3agad B 00JacTH
poheCCHOHATIBHON
JIESITEIIbHOCTH.

OIIK-3.1: Cnocoben
OCYIIECTBIISTh
BBIOOD

3 PeKTUBHBIX
METOJIOB
MOJIEJTUPOBAHHMS
OIIK-3.2: Crocoben

YmMmeer
BBIOOD
METOI0B
MOJIETTUPOBAHUSI.
Bnaneer METOJaMu
pemeﬂym HpI/IKHa}IHbIX
3a1a4

OCYIIECTBIIATH
3¢ GEeKTHBHBIX

Mo UIMPOBaTH
MaTeMaTHYeCKHe
MOZEIN
JIIEMEHTAPHBIX
MIPHUKJIATHBIX
3a7a4ax
OIIK-3.3: Cnocoben
BJIAACTh HaBbIKAMH
MaATEMATHUYCCKOT O
MOﬂeﬂHpOBaHI/IH JUIA
pelieHusl  3a1ad B
obactu
poeCCHOHATBHOMN
EATENLHOCTH

IS

1.3. MecTO ITUCUMIIIMHBI B CTPYKTYpPe 00pa30BaTeIbHON POTrPaMMbI

Wuaexcel 1 HANMEHOBAaHUS yY€OHBIX TUCIUTUIMH
MOJTYJICH), IPAKTHK
Cene (monyJieit), Tip
Ha KOTOpbIE
HaumenoBanue CTp JUISL KOTOPBIX COJIep:KaHue
Nunexe OIHUPAETCS .
JUCITUTUTAHBI u3yde . JTAHHOU JUCIMILTUHBI
coJiep’KaHue TaHHON
HUSA (Momyst) BBICTYIIAET
TUCTIATLTAHBI o
omopou
(Momyns)
b1.B.04 MaremaTudeckoe
b1.0.13
. ¥ UIMHUTAlHOHHOE
Marematnueckuit
AHAIHS MOJICTTUPOBAHUE
b1.0.23 Mertoapl ontumMuzanuu | 6,7 b3.01(/1) Beimosinenue u
g H ’ B1.0.14 Anre6pa n % "
3aIUTa BBITYCKHOM
TeOMETPHUS .
KBTU(DUKAIIMOHHOM paboThI

1.4. SI3bIk MpenoxaBaHusi: PyCCKU




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. b-ITM-23):

b1.0.23 MeTtoasl onITUMHA3AIHNA
Kon v Ha3BaHWe TUCIUIUTMHEI [0 Y4eOHOMY TUIaHY
Kypc n3ydenus 3,4
CemecTp(bl) U3y4eHHUS 6,7
dopMa MPOMEKYTOUHON aTTECTAIMH (3a4eT/IK3aMeH) 9K3aMEeH/ DK3aMEH
PI'P, cemMecTp BBIIOJHEHUS 6,7
Tpynoemkocts (B 3ET) 8 3ET
TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.: 144/144
O0beM ayTUTOPHOI Bru. ¢
Nel. KonrakTHasi paboTa 00y4aromuxcs ¢ MIPUMEHEHUEM
paboThl, |
npenoaasareieMm (KP), B yacax: B UACAX JAOT nmm 307, B
yacax
O6beM pabotsl (B yacax) (1.1.+1.2.+1.3.): 52/43 -
1.1. 3aHsATHUS JIEKIIMOHHOTO TUMA (JIEKLIMH) 17/14 -
1.2. 3aHATHSI CEMUHAPCKOIO TUIIA, BCETO, B T.4Y.: - -
- ceMUHapBI (MPAKTUICSCKUE 3aHATHUS, KOJUTOKBIYMBIN 34/78 )
T.11.)
- 1abopaTopHbIC PabOTHI - -
- PAKTUKYMBI - -
1.3. KCP (kOHTpOJBb CAMOCTOSITEIbHON PabOTHI, 11 i
KOHCYJIbTAI1H)
Ne2. CamocTtosiTesibHas padora odyuawimuxcs (CPC) 65/65
(B yacax)
Ne3. KosmmyecTBO 4acoB Ha 3K3aMeH (IIpU HAJTMYUHU 27/36
9K3aMeHa B y4eOHOM IIJIaHE)

1yKa3LIBa€TCﬂ, €CJIM B aHHOTallu1 O6pa3OBaT€HBHOﬁ IporpaMMel IO NO3ULHHU ((CBGHGHI/IH O IPUMCHCHHUHU JUCTAHIIUOHHBIX
TEXHOJIOTUI 1 QJICKTPOHHOT'O 06y‘-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

KonTakTHas padoTa, B yacax
= | § |Ee - =
®) = ) ) o
SOl - =t = =
= s S S =
Q o ®) ®) o
M 5 Q) Q) Q)
Beero = | 3 = |z | = =
Paznen HACOB S 7 2 g 2 S = Yacer CPC
AR AR 5| E
S| _| 5|55 N
= 2
s | ZE:|2|2|:|2)2
8| sl &l &l | = g | 3
= a < = o = > = o
= ) = 8| o g o é 9] o
= < = % < Q. o = o] )
= = SR = S = iz S
% T =2 T | T s o ?3
sl8logle8lg 81518 &
6 cemecTp
Brenenue. 12 4 8 (T3)14
Jluneiinoe 31 4 ] (a3)6
MIPOrpaMMHPOBAHHE (T3)10
(13)6
TpancnopTHas 3amaya 22 4 8 (T3)10
CHUMIUIEKCHBIN METOT 17 5 10 1 (13)9
(CM) pemienus 3JII1 (PI'P)10
Dk3aMeH (6 cemecTp) 27 27
Bcero yacos (6 cemecTp) 144 17 34 1 65+27
7 cemecTp
MeTo1 HCKYyCCTBEHHOTO 29 3 7 (PT'P)10
0aszuca (T3)9
DeMEHTHI TEOPUH
JIBOMCTBEHHOCTH B 29 3 7 (PT'P)10
JTUHEHHOM (T3)9
IPOrPaMMHUPOBAHUU
besycnoBHast 24 3 7 (13)14
ONITUMHU3AIIHS
Briykoe 2% | s 7 1| B3
MIPOrpaMMHPOBAHHE
Dx3ameH (7 cemecTp) 36 36
Bcero yacos(7 cemectp) 144 14 28 1 65+36

[Ipumeuanue: PI'P —Bbinonnenue PI'P, T3- Beimosiennerectoro 3aganus, /{3 —BpINoIHEHNE TOMAITHETO
3aaHUS

3.2. Conepxxanue TeM NPOrpaMMbl THCHHUILINHBI
BBenenue. lcropusi pa3BuTHs, pOJIb U MECTO TEOPUU OKCTPEMAJBHBIX 3a7ad B CHCTEME

Q)yHﬂaMeHTaHBHbIX U TPUKIAIHBIX MATCMATHYCCKUX JUCLHUIIINH. OKOHOMHKO-MaTeMaTHYeCKUE
MOACIH: 3aJada 00BEMHOTI0O IJIAaHUPOBAHUSA MHOT'OIIPOAYKTOBOI'O ITPOM3BOACTBA, KJIIACCHYCCKad



MaTpuU4Has TPAaHCMOPTHAs 3a/laya, 3ajada o auere (0 cMecsx), 3ajgada o paHie (0 3arpy3ke CyaHa),
3a/laya 0 Ha3HA4YEHHUsX, 3a/1a4a OJHOMEPHOTO PaCKpOsl MaTEPHUAJIOB.

JIluneiinoe mnporpamMupoBaHMe. 3agadya JuHeiiHoro mnporpammupoBaHus (3JIII). Dopmel
3anucu:o0mas, cummerpuuHas, kaHonundeckas 3JIII. YcenoBus paspemumoctu 3JII1. I'paduueckoe
pemienne aByMmepHbIx 3JIII. IlocTpoeHune nOmMycTUMOro MHOXKECTBA, JIMHUNA YpPOBHS, MHOXECTBa
ONTUMAJIbHBIX perieHui. I'paduyeckast MHTEpIIpeTaus CilydaeB CyIIECTBOBAHHS M HECYILIECTBOBAHUS
peLeHui.

Tpancnopthas 3agaya (T3). 3amkHyTast TpancnoptHas mozaens. Csoiictea T3. Paspemmmocts T3.
Meton ‘"ceBepo-zamagHoro yria' JUIsi HaXOXAECHHWS HA4aJbHOTO OINOPHOIO IJIaHA TE€PEBO3OK.
JlBoiicTBeHHas 3anaya k T3. HaxoxxaeHne NoTeHIHanoB COOTBETCTBYIOUIMX JaHHOMY Oa3zucy. Meron
NOTEHLMAN0B. MeTo/l MUHUMAJIbHOM LEHBI JUIsl HAXOKEHHS HauaJabHOrO ONMOPHOTO IJIaHA EPEBO30K.
Pemenne HezamkHyThIX T3. BBeneHne (pUKTUBHBIX MyHKTOB OTIIpaBiieHUs (Ha3HaueHus1). OUKTUBHBIE
IIEPEMEHHBIE.

CummiekcHbiii Meron (CM) pemenms 3JIII. CummnexkcHas tabnuua. [lpaBuna mnepecuera
CUMIUIEKCHON TaOJauIbl MpH nepexoae k HoBoMmy Oazucy. IIpusnak Hepaspemmnmoctu 3JII1. [Ipusnak
ontuManbHocTu. AnroputM CM.Pemenne cummerpuunon 3JIII. Pemenne cummerpuunon 3JIII ¢
MOMOIIbI0 METOJIA JONOJHUTENBHBIX NepeMEeHHbIX. CBONCTBA MOJYUYEHHOTO PEIICHUS. TPAKTUUYECKOE
3aHATHE.

Metoa uckyccrBeHnoro 6azuca (MUB). VckyccrBennsie nepemenHbie. Bernomorarensnas 3JII1.
Casa3p ucxonnoit u scnomorarensHor 3JII1. ITpusnak nHepazpemmmoctu 3JII1 ucnonssyemsiii B MUDB.
JIByx(a3nsiii u ogqHOpa3HbIN BapranTel MIUB.

DJIeMeHTBI  TeOPpHMM  JIBOMCTBEHHOCTH B  JIMHeiiHOM  mporpammuposBanuu.  [lapa
B3auMoconpsKeHHbIX cuMMeTpuuHbIX 3JII1. J[BolicTBeHHas 3aaaya 1 kaHoHndecko 3JII1. CpolicTBa
B3auMoconpshkeHHbIX cuMMeTpuuHbIX 3JII1. Teopema nBoiicTBEHHOCTH.

BesycaoBnass ontummsanus. Bemykible QyHkuuu. OnpeneneHus BbIMYKIIOH, CTPOro BBIMYKIIOH,
BOTHYTOM U cTporo Boruytoi pyHkiuii. [Ipumepst. Onepannu B Ki1acce BBITYKIbIX (QyHKIMNA: TUHEHHAs
KOMOWHAIMA BBIMYKIbIX (QYHKUWH, (QYHKIHS MaKCUMyMa, CYNEPIO3UIHs BBITYKIBIX (DYHKIHHA.
Kpurepuu Beimyknoctu quddepeHnupyemMbix GyHKIUN. Y CIIOBUS SKCTpeMyMa.

[Toxoopaunatusii Meton (IIM). Metoasl mocnenoBatenabHbIX NpubImkeHuit. OOmas cxema I[TM.
I'paduueckass wnHTepnperanus [IM. I[uxknaudeckuit mokoopawHATHBIM — cmycK.  CyuyalHbIN
NOKOOPAMHATHBIH cirycK. [I0KOOpIMHATHBIN CITyCK C BBIOOPOM "OBICTPON" epeMeHOM.

I'paguentHerii meton (I'M). AHTUTpaJMEHT - HampaBlieHWE HaucKopewmiero cmycka. OOmas cxema
rpal M. [IlomnomaroBsiii I'M (mMeTox Hauckopeiimero cmycka). I'paduueckas uHTEpHpeTanus
nosiHoaroBoro I'M. Hekotopbie momudukamuu ['M.

Beinykiioe nmporpamMmupoBaHue. 3ajauya BbIIyKJIoro nporpammupoBanust (3BII). @opmel 3anucu.
VYenosus pazpemmmoctr 3BII. I'paduueckoe pemenue. Teopembr Kyna-Takkepa. @ynknus Jlarpanka
3BII. CennoBast Touka ¢pynkuuu Jlarpamxka. Ycnosue Crneiirepa. Teopema Kyna-Takkepa B hopme o
cemioBor Touke ¢ynkuuu Jlarpanxa 3BII. Teopema Kyna-Takkepa B nuddepenmnuansHoi Gopme.
Meton ycnoBHoro rpaguenra. Meron mrpadubix ¢yHkuuii (MIL®). Omnpenenenue u cBoicTBa
byukumii mrpada. [Tpumeps! pyuakumii mrpada. tpaduoit MuOXHTENb. Anroputm MI®.

3.3. ®opMbI 1 MeTObI NPOBEICHNUS 3AHATHH, IPUMeHsieMble y4eOHbIe TeXHOJIOTHH
B mponecce mpenonaBaHus AUCUMILIMHBI HCIOJIB3YIOTCS TPAAMLIMOHHBIE TEXHOJIOTMU Hapsay C

AKTUBHBIMH U UHTCPAKTUBHBIMU TCXHOJIOTUAMMH.
Yuebnuvie mexHojlocuu, UCnojibdyemble 6 06pa306am€ﬂbHOM npoyecce

Hcnons3zyembre
KonuuectBo
Paznen aucuuniuHbl Cemectp AKTHBHBIX/UHTEPAKTUBHbIE qacon
00pa3oBaTesIbHbIE TEXHOJIOTHU
TpancnopTHas 3aiaua 6 case-study 6
Cummiexkcusiit meton (CM)
6 npobiemHoe 0byyeHue 6
pewmenus 3JIIT




DneMeHThl TEOPUU
JIBOMCTBEHHOCTH B JIMHEMHOM 7 case-study 8
IPOrpaMMHUPOBAHUHN
besycnoBHas ontumMu3zanus 7 npoobiemMHoe 00yyeHue 8
Hroro: 28 4.

[Ipu npobremmnom o6yyenuuno] pyKoBOJACTBOM IpernogaBaTesns GopMynupyeTcst poOIeMHbII BOIpocC,

CO3ar0TCsA

npoOIeMHBIE

CUTyaluu,B

pe3yJbTare

qero

aKTUBU3HpPYETCS

CaMOCTOATECIIbHAsA

ACATCIIBHOCTb CTY ACHTOB,IIPOUCXOAUT OBJIAACHUC HpO(pGCCI/IOHaJILHLIMI/I KOMIICTCHIIUAMU.

4. IlepeyeHb y4eOHO-METOAUYECKOT0 00ecneYeH sl 1JI CAMOCTOSITeIbHOM
PadoTHLI00yYAKOIMXCS 110 JUCHHUILIHHE

ceMecTp)

Conep:xanueCPC
HaumenoBanue Tpyno-
pyA @DOopMBI U METOIBI
No pasnena (Tembl) Bunx CPC €MKOCTb
KOHTPOJIA
JTUCITUTIINHBI (B yacax)
6 cemecTp
1. Brenenue. IToaroToBka K TECTHPOBAHUIO (T3)14 BrinosiHeHue tecta
. Brimonnenue qoMarHero CBoeBpeMeHHas
Jluneiinoe A (13)6 p
2. 3aJaHusg crada
IIPOrpaMMHpPOBaHKE (T3)10
[ToAroToBKa K TECTUPOBAHUIO Brmmonuenue tecra
Brinmongenue noMmargero (113)6 CBoeBpeMeHHast
3. | TpancnoptHas 3agaua 3aJdaHusg (T3)10 caada
IToaroToBka K TECTUPOBAHUIO BrmosHeHMe TecTa
o Brimmonnenue noMamrHero CBoeBpeMeHHas
4 CHMIIJIEKCHBIH METO 3az[aHIII/151 (13)9 cgaqa
) CM) penrenns 3JII1T PI'P)10
(CM)p Brimmoanenune PI'P ( ) 3amura PI'P
20 sKk3aMeHaIMOHHBIX
5. OK3aMeH [ToaroroBka k sK3aMeHy 27 1
OUIIETOB
Bcero gacos (6
( 65+27
ceMecTp)
7 cemecTp
Meto ammra PI'P
A Brimosnnenue PI'P (PI'P)10 HI
6. HCKYCCTBEHHOTO Brmmonuenue tecta
[ToaroroBka K TECTUPOBAHUIO (T3)9
Oasuca
DNeMEeHThI TEOpUU
N 3amuTa PI'P
JIIBOMCTBEHHOCTH B Brmoanenne PI'P (PT'P)10 m
7. . Brinonnenue tecra
JINHEHHOM [ToaroroBka K TECTUPOBAHUIO (T3)9
MIPOrpaMMHUPOBAHUH
] besycnoBHas BeinonHenue nroMaiHero (I13)14 CBoeBpemMeHHast
' OITHUMU3ALUS 3aIaHus crava
9 Briyxiioe BeinonHenue nroMaiHero (13)13 CBoeBpemMeHHast
' MpOorpaMMHUpOBAHUE | 3aJaHus crava
20 3K3aMeHaIMOHHBIX
10. OK3amMeH [ToaroroBka Kk 3K3aMeHy 36 1
OHIIETOB
Bcero gacos (7
( 65+36

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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PacyeTrHo-rpadpuueckas padora
PI'P BhImonHsieTCs B COOTBETCTBHHM C BapHaHTOM. BapuaHT CTyJEHT BBHIOMpAET COTJIaCHO HOMEpY B
aynuTopHOM >kypHaie. TpeboBanus k PI'P: coorBeTcTBHE TeMe, IMONHOE PACKPHITHE TEOPETHICCKOTO
BONpOCa, TMPaBWIBHOCTh pELICHUS 3aJad, COOTBETCTBHE pabOThl MpaBwiaM OGOpMIICHHS,
MPEABSBISIEMBIX K padoTaM TaKOTO BHJIa, COOTBETCTBUE JUTEPATYPHBIM HOpMaM (TIPaBUIILHOCTH). 3a
HECOOTI0ICHHE TTPABIII KOJIMUYECTBO OAJNIOB CHIXKAETCSI.

PacueTrHo-rpadpmueckas padora
1. Pemuthb 3a1a4y MeTO/10M HCKYCCTBEHHOTI'0 0a3uca

1. F=2x1 - 3x2 + 6x3 + x4 — max
2xy + x;—2x3+x, = 24,
X1 + 2x,+4x; < 22,
X — X2 + 2x5; = 10,
Xy, e, Xg = 0.
2.Peminth 327124y ABOMCTBEHHBIM CHUMILJIEKC METOI0M

1. F=x1 +x2 + 2x3— max
X+ x+x3 =8,
X1 — Xy =2 4,
X, + 2x, = 6,
X1, X2,%3 = 0.
Kpurepun ouenku PI'P
I1o uToram BoINOJTHEHUs1 pad0ThI- MAKCUMAJIbHBIN 0a1-20.
- pa0oTa BBINOJIHEHA [TOJHOCTHIO, MPABHIIBHOCTh BBIIIOJHEHUS KX 10r0 3agaHus — 10

TecTOBBIII KOHTPOJIb

[ToBepsieT TeopeTHdECKHE U TPAKTUYECKHUE 3HAHMS CTYACHTOB 110 U3YYEHHOMY pa3Jeiy,IpOBOJIUTCA B
¢dbopMe 3NEeKTPOHHOTO TECTUPOBAHHUS.

Temaruueckasi CTpyKTypa:

OCHOBHBIE NOHSATHS JIMHEMHOTO MPOTPaMMHUPOBAHUS

JInHeliHOE IpOrpaMMHUpPOBAHKE

TpancnopTHas 3aiaua

Cummiexcusiii meton1 (CM) pemenust 3J1TT

MeTo MCKyCCTBEHHOTO Oa3uca

. DEeMEHTHI TEOPUH JBONCTBEHHOCTH B JINHEHHOM IIPOrPaMMUPOBAHUH
OO0pa31bl TECTOBBIX 3aJaHUM:

R

1. Ilpu pemienun 3JII1 nosyyeHa cumiuiekc-radamua,
B X |x |Xx |b
Xs -3 3 3 3
X5 2 -1 -3 8
Xe 2 5 2 6
X, 1 2 1 2
f o |-3 |4 -5 |15

Ecnu BBecTH B 6a3uc nepeMeHHY10 X4, TO U3 0a3uca OyJeT BhIBeJIeHa TepeMeHHast
a) X,

b) X

c) X3.



d) Xs.
2. MatemaTudeckasi moaeab 3JII1 nmeer Bua:
F(x1, x2) = 6x1+ 4x2— max
0,1x1+ 0,4x2 < 1,8,
0,2x1+ 0,1x2< 1,2,
0,5x11t 0,3x2 <24,
x120,x>0.

DToii 3aaue SKBHBaJICHTHA 3aa4a:

a) F(x1, x2) = 6x1 + 4x2— max

x1+ 4x2 < 18,

2x1+ 1x2 <12,

S5x1+ 3x2 <24,

x1>0,x2>0.

b) F(x1, x2) = 6x1+ 4x2— min

x1+ 4x2 < 18,

2x1+ 1x2 <12,

Sx1+ 3x2 <24,

x1>0,x2>0.

c) F(x1, x2) = 60x1 + 40x2— max

x1+ 4x2 < 18,

2x1+ 1x2 <12,

S5x1+ 3x2 <24,

x1>0,x2>0.

3. Obaactb nonyctumbix pemenuii 3JII1 umeer Bua:

X2

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

a) 18

b) 6

c) 15

d) 27

4. OoaacTb nonycrumsix pemenuii 3J1I1 npexcrasiieHa Ha pUCYHKe:
Xz

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



c) 16

d) 20

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

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

6. Ilpexnpusitue peajusyer wu3aejJusi ABYX BuA0B. Ha u3roroBienwe wu3aeausi BuUaa A
pacxoayercs 2 KI ChIpbs, HAa U3roToBJIeHue u3eanss B—1 kr coipbsi. Bcero nmeercs S0 Kr cbipbsi.
Heo0xoaumMo cocTaBUTh IUVIAH NPOM3BOACTBA, 00eCNEYMBAKIIMI MOJYyYeHHEe MAKCHMAJIbHOI
NPUOBLIN, €CJIM CTOUMOCTH peajiu3aliu OJIHOT0 u3/1ejus Buaa A cocraBisieT 4 a.e., Buaa B - 2
y.e., IPpH 3TOM U3/e/uii BUaa A Tpedyercs u3roroButhb He 0oJee 30, a Buna B — ne 0osee 20.
HeseBoii pyHKIuei JaHHOU 3a1a4U4 ABJSETCHA PYHKIMSA ...

a) F(x1,x2)=4x1+2x2 —max
b) F(x1,x2)=30x1+30x2 >max
c) F(x1,x2)=2x1+x2 —>max

d) F(x1,x2)=60 -2x1 -x2 —min

7. Ha 6a3e A umeercst 100 exmaun ToBapa, Ha 0a3e A; - 170 exmnun ToBapa. C 6a3, Becb TOBap
HY’KHO TNepeBe3TH B Tpu MarasuHa B kounuectse 100, 30 u 140 equHUIl COOTBETCTBEHHO.
H3BecTHa maTpuna tapugos. Heo0XxoaumMo CIJIaHUPOBATH MEPEBO3KH TAK, YTOObI MX CTOUMOCTh
O0blJIa MUHHMAJIbHOM.

JlanHas 3amada siBasercs ...

a) TPaHCIOPTHOMU 3aJayei

b) 3aauell JUHAMUYECKOT O TPOrpaMMUPOBAHUS
C) 3aJ1a4el KOMMHUBOSDKEPa

d) 3a/1a4eil 0 Ha3HAYCHUSIX

8. B myHkrax A1 u A; umeercs cooTBeTcTBeHHO 60 U 160 enmunn ToBapa. Becb TOBap Hy:KHO
nepeBe3TH B TPHU NMYHKTA B KoJuuyecTBe 80, 70 u 70 enuun coorBercTtBeHHo. MaTtpuna tapugos
4 68

587

60 0 O
a) X = ;
20 70 70

HMeEEeT BUA: C= ( j. Ol'lOpHBIM IJIAHOM JAHHOM 3aJa4M SIBJIsSIETCS IJIAH:

(40 20 0
b X={40 50 70)
(20 20 20
5 " leo 50 50)
(30 20 10
I X=l50 50 60)

9. Ha 0a3ax A; u A; umeercs coorBeTcTBeHHO 120 u 160 exunun toBapa. Bech TOBap Hy:KHO
nepese3TH TpeM norpeduresiMm B koandecrse 80, 70 u 70 enmuun coorBercTBeHHO. M3BecTHA

168
maTpuina rapugos: C = .

517
HeseBas pyHKuus uMeeT BUA:
a) F=x11+6x12+8x13+5x21+x22+7x23—>min

b) F=x141 + xfz + x182 + x; + x§2 + x273 —min
c) F=80x/+70x2+70x3-120-160— min
d) F=120x+160x2-80x3—70x4—705 —min

10



10. HaiiTu 3Ha4yeHus a 1 b npy KOTOPBIX TPAHCIOPTHASA 32/1a4a SIBJISAETCSH 3aKPbITOH

30 100+b
20 3 9
30+a 4 1
100 6 8

a) a=60, b=80
b) a=60, b=85
c) a=60, b=70
d) a=60, b=75
Ixaja oneHUBAHNSA:

IIpoueHT BbINOJHEHHBIX TECTOBBIX 3a1aHHI KoanvecTBo Ha0paHHBIX 02/1J10B
91% - 100% O1imnuno200am10B
81% - 90% Otnnunol8-196am1oB
71% - 80% Xopomiol7-186am108
61% - 70% Y nosnerBopurensHol2-16 6ammon
51% - 60% Y nosnerBoputensHo10-11 Ganos
<50% HeynosnerBopurensHo( 6asmios

Jdomamuss padora

IpHU3BaHa CUCTEMATU3MPOBATh 3HAHHWA, IMO3BOJISIET MOBTOPUTh W 3aKpenuTh marepuain. CryaeHt
BBINOJIHSAET BAPUAHT MHIUBUIYaJIbHON ToMalIHe paboThl, HOMEP KOTOPOTO COBMAIAET C HOMEPOM €ro
damuuy B ayAUTOPHOM >KypHane. JloMariHue 3aJaHus BBIIOIHSAIOTCS B COOTBETCTBUU C rpaduKkoM
W3y4EHHUs JUCLUIUIMHBI U CAAIOTCS HA IMPOBEPKY MPENOJABATEINIO.

Kpurtepun oneHku romamHei padorsi:

JIP BBbINOJIHEHA MOJHOCTBIO, 331a4H BBIIIOJIHEHBI IPABUIIBLHO, aKKypaTHO -10 0asos.

JIP BBINOJNIHEHA MOJHOCTBIO, XOJ PELICHMs 3a/laHul BEPEH, UMEIOTCSI HETOYHOCTH B BBIYMCIICHUS U
MOCTPOCHUAX — 8-9 OasoB.

JIP BbINIOJIHEHA HE MOJHOCTBIO, XOJ1 PELICHUsI 3aJaHUIl BEpEH, UMEIOTCSI HETOUHOCTH B BBIYMCIICHUS U
MOCTPOCHUAX — 5-7 Oaos.

JIP BbINOJIHEHA HE MOJHOCTBIO, X0/ PELICHUs 33JaHUN HE BEPEH, UMEIOTCSI HETOYHOCTH B BBIUHCIICHUS
U TOCTpOoeHUsX — 3-4 Oaria.

JIP BbINOJIHEHA HE MOJHOCTBIO, X0/ PELICHUS 33JaHUN HE BEPEH, UMEIOTCSI HETOYHOCTH B BBIUNCIICHUS
U TOCTPOEHMSIX, CJaHa HE B MPelyCMOTPEHHbIE CPOKH — 1-2 Oana.

-JIP ne BrimonHeHa — () GamioBs.

5. MeTtoauyeckue yKkazaHus AJsl 00y4alOHUXCS 110 OCBOEHUIO TUCIUIIHHBI

Meronuyeckue yka3zaHus JUIsi HOMOIIM OOyYaroImMMCsT B YCHEIIHOM OCBOEHUM JMCLUIUIMHBI B
COOTBETCTBUU C 3aIUIAHUPOBAHHBIMH BUJJAMH YU4EOHOM U CaMOCTOATENIbHONU pabOThl 00yUarOIIUXCSL:
Camoxuna B.M. Meroanueckue yka3aHus K BBIITOJIHEHUIO CAMOCTOATEIbHONW pabOThI MO TUCIUIUINHE
«MeTtoapl oTnMMHU3aLUK» HA TeMy: «TpaHcriopTHast 3a7a4ay 71l CTYJeHTOB HAalpaBJICHUs TOATOTOBKU:
01.03.02 «IIpuxnannas matematuka u nuadopmaruka», Heprourpu 2018, 53 c.
Meroanueckue yKa3aHUs pa3MeIIeHbI B Cl0 Moodle:
http://moodle.nfygu.ru/course/view.php?id=13370

PelTUHIOBBIN perjiaMeHT 110 NUCHMILINHE:

Buj BbinosisaeMoil y4eOHoi
abdoThI
(ROHTPOJII/I — bamnbt KonnuecTtso
PO.IIpY KomnuyectBo 6ansos 0asoB IIpumeuanue
MaTepHAJIbI) .
(min) (max)
No Ucnbrranus / Bpewms na
B ¢dopmbl CPC HOJTOTOBKY /
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BBIIIOJIHEHHE,
qJac
6 cemecTp
Brmonnenne CBoeBpeMeHHasd
1. JOMATITHIX 25 35 106*5=50 p
N craya
3a1aHui
2. | TecrupoBanue 40 10 20 Brimonenue
TecTa
3. Beero 3a 65 45 70
CEMECTP
7 cemectp
1 TectupoBaHnue 20 10 20 CoeBpeneHHas
clraya
2 PI'P 20 15 20 3amura PI'P
Brmosmenne CBoeBpeMeHHas
JIOMAIITHUX 25 20 106*3=30 P
N clraya
3a1aHui
Bcero 3a 65 45 70
ceMecTp

6. @OH OLIEHOYHBIX CPEACTB VISl IPOBEeHUS MPOMEKYTOYHOM aTTeCTAIMU 00y4AKOIIMXCH 10
AMCUHMILINHE

6.1. [lokazarenu, KpuTEpUU 1 IKaJIA OLICHUBAHUS

Kpurepun
Konp! onieHnBaeMbIx [Tokazarenb oreHUBaHUS YpoBHH
KOMIIETEHIIN I (mo m.1.2.PTLJT) OCBOCHHUA OTICHHBAHHA Onenxa
(ZeckpunTOpsl)
VK-1 CrocoOeH | 3HaeT OCHOBEI MeTonoB | Bricokuii Han MIOJTHEIN, | OTJIMIHO
OCYILECTBIISITh ONTUMU3AIIHH. pa3BepHYTHII
MOMCK , OTBET Ha
KPUTHYECKUI IIOCTaBJICHHBIN
aHaJIM3 W CHHTE3 | YMeeT peuaTh CTaHJapTHBIE BONPOC, MOKa3aHa
uHpopManuy, npodeccroHaIbHbIE 3a0a4YH C COBOKYITHOCTb
MPUMEHSITh PUMEHEHHEM OCO3HaHHBIX
CUCTEMHBIN TOAXOJ | €CTECTBEHHOHAYYHBIX 3HAHUU 1o
TUISE pelleHus | 3HaHUIH, MIPaBUIIbHO JTUCIUILUINHE,
MOCTABIIEHHBIX KIIACCUPUITUPYET JI0Ka3aTeNbHO
3amaqy KOHKPETHYIO  NPUKJIAJHYIO PacKpBITHI
OIIK-3: cnocobeH | 3amady, BBIOMpET Hambojee OCHOBHBIC
MPUMEHSITh U | HOIXOISIINM METO] peIIeHHUs MOJIOKEHUS
MOIU(PHUIIUPOBATH U pPEalM30BBIBAET €ro B BUJE BOIIPOCOB; B
MaTeMaTHYeCKHe ajnroputMa OTBETE
MOJIeTT! TUIS MPOCIIEKUBACTCS
pemieHus 3anad B | Branmeer YHCIIEHHBIMU YyeTKasi CTPYKTypa,
obnactu MEeTOoAaMHU peuieHus JorugecKas
npodeccHoHaNbHOM | KIacCHUYECKUX MOCIIEIOBATEIHHO
NEeSTEIbHOCTH. AKCTPEMaJIbHBIX 3a/1a4 CTh, OTpaKaOIIAs
CYIIIHOCTh
PacKpbIBaeMbIX
MOHATUH, TEOPHUIA.
3HaHue o
peIMETy

12




JIEMOHCTPHUPYETCS
Ha done
MOHHMAaHHUS €Tr0 B
CUCTEME JaHHOU

HayKH i
MEKIUCLUIIIIUHAD
HBIX CBsI3CH.
MoryTt OBITh
JOTYIIEHBI
HEIOYCThI B
ONpeAcICHUN
MOHATHH,
HCTIPaBIICHHBIE
CTYJIEHTOM

CaMOCTOATCIIPHO B
IIponecce OTBCTA.

ba3osBrlit

Han TTOJTHBIMN,
pa3BEpHYTHIN
OTBET Ha
MOCTaBJICHHBIN
BOIPOC, TOKAa3aHO
YMEHUE BBIJIEIUTh
CYIIECTBEHHBIE U
HECYUIECTBEHHbIE
MIPU3HAKH,
MIPUYUHHO-
CIICACTBCHHEIC
CBSI3U. OTBeT
YeTKO
CTPYKTYpHPOBaH,
gornyeH. Moryt
OBITh  JTOMYIICHBI
2-3  HETOYHOCTH
70107
HE3HAYUTEIIbHEIC
OIIINOKH,
HCTIPaBIICHHBIE
CTYJIEHTOM c
IIOMOIIBIO
MpenoaBaTesl.

XOPpOIIIO

Munu-
MaJILHBIN

JlaH HeJOCTAaTOYHO
MOJHBIN u
HEJOCTATOYHO
pa3BEpHYTHIN
orBer. Jlormka m
MOCJIEIOBATEILHO
CThb H3JI0KCHUS
HMEIOT
HAapyUIEHUS.
Jonymienst
OILINOKHU B
PaCKpbITUU

YAOBJICTBO-
PUTCIBHO
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MOHSITHUH,
ynoTpeOaeHun
TEPMHUHOB.
Crynenr HE
crocobeH
CaMOCTOATEILHO
BBIJICITUTD
CYIIECTBEHHBIE U
HECYIIECTBEHHBIE
MIPU3HAKU H
MIPUIHUHHO-
CJIIEICTBEHHEIE
cBsa3u. B otTBere
OTCYTCTBYIOT
BBEIBOZIBI. Y MCHHE
PacKpbITh
3HAYCHUE
0000IIEHHBIX
3HAHHH HE
ITOKAa3aHo.

He ocBoeHBI

OTtBeT
MIpPEICTaBISET
coboi
pa3po3HEHHbIE
3HAHUS C
CYIIECTBEHHBIMU
OImuOKaMH 110
BOIPOCY.
[IpucyrcTtByror
(hparMeHTapHOCTb,
HEJIOTHYHOCTH
H3JI0KEHH.
CryneHr He
OCO3HAET CBI3b
o0cyxaaemMoro
BOMpOCa MO
owiery c
JIPYTUMH
00beKTaMH
JHACIUATUIMHEL.
OTCyTCTBYIOT
BBIBOJIBI,
KOHKPETHU3aIUs U
JI0KA3aTeJIbHOCTD
H3JI0KCHHS.
J1OmOTHUTEIbHEIC
Y YTOYHSFOIIINE
BOIPOCHI
MpEeno/iaBaTelis He
MIPUBOJIAT K
KOPPEKIIMH OTBETA
CTYJEHTA.

HEYJOBJIET
BO-
pUTEIBHO
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unu
Ortset Ha Bompoc
MTOJTHOCTBHIO
OTCYTCTBYET

unu

Ortka3 oT OTBeTa

6.2. TunoBble KOHTPOJIbHBIE 3a4aHUS (BOIPOCHI) ISl IPOMEXKYTOUHOM aTTECTAllMK
OK3aMeH N0 AMCLUUIUIMHE NPOBOAUTCS B (popMe cobeceoBaHUS MO 3K3aMEHALMOHHBIM OMJIETaM.
OK3aMEHAIMOHHBIN OUJIET BKIIOYAETOUHTEOPETEUECKUI BOIIPOC U ABA MPAKTUYECKHUX 3aJaHUS.
Bonpocs! k 3xk3aMeny:
Ilepeyenb TeOpeTHYECKHX BOIIPOCOB:
1. DKOHOMHUKO-MaTeMaTHYECKHUE MOJICITH: 3a/1a4a 00 BEMHOTO IJIAHUPOBAHUSI MHOTOTIPOTyKTOBOTO
IPOM3BOJICTBA, KJIacCCUYeCcKasi MaTpUYHasl TPAHCIIOPTHAs 3a/a4a, 3ajada o aueTe (0 cMecsx), 3a1a4a o
panue (0 3arpy3kKe cyjHa), 3aJa4a O Ha3HauYeHHsIX, 3a/1a4a OJJHOMEPHOI'0 PacKposi MaTEepUaIOB.
®dopmsl 3anucu:o01mas, cMMMeTprudHast, kKaHonnueckas 3JII1.
I'paduueckoe pemenne npymepHbix 3JII1.
Merton "ceBepo-3amagHoro yriaa'" 1uisi HaX0KICHHS HA4aJIbHOTO OIIOPHOTO TUIaHA IIEPEBO30K.
MeToa MUHUMAaJIbHOM LIEHBI ISl HAXOKJEHHS HAYaIbHOT'O OTIOPHOT'O IUIaHa
Meton Dorens
MeTtoa ABOWHOTO MPEANOYTEHUS
MeTo NOTEHIMANOB.
[IpaBuiia nepecueTa CUMITJIEKCHOM TaOJIMLIBI IPU MIEPEX0JIE K HOBOMY Oazucy.
0. ITpusnak Hepaspemmmoctu 3JII1. IIpu3Hak onTumManbHOCTH.

e S AN

IIporpamma 3x3ameHna (7 cemectp)

1. Meroa uCKyCcCTBEHHOTO Oa3uca

2. JIBoiicTBeHHass 3agaua s kaHoHuyeckod 3JIII.  CBoiicTBa  B3aUMOCONPSKEHHBIX
cummeTpuuHbix 3JII1. Teopema 1BONCTBEHHOCTH.

3. Onpenenenus BITYKIOH, CTPOTO BBIMYKJIOW, BOTHYTOH M CTPOro BOTHYTON (DYHKLIUH.
[Ipumepsl. YcnoBus skcTpeMyMa.

4. Mertoabl nocnenoBaTenbHbIX Mpuommxenuid. O6mas cxema [IM. I'paduyeckas uatepnperanus
[IM.

3. I'paguentnsiii metox ('M). AHTUTpaIUEHT - HaNpaBIEHUE HAUCKOPEHIIIEro CIycKa.

6. Oo6mas cxema I'M. [Tonmnomarossiit 'M (MeTox Hauckopeiimero ciycka). I'padudeckast
MHTEpIpeTanys nosHomarosoro I'M.

7. 3anaya BeIyKi0ro nmporpamMmmuposanus (3BII). @opMel 3anucu. Y cinoBus pa3pemmmMocTu
3BIL

8. I'padmaeckoe perreHue.

9 @ynxkuus Jlarpanxka 3BII. CennoBas Touka pyHkiuu Jlarpanxa.

10. Meroa ycaoBHOTO TpagleHTa.

11.  Meron wtpadueix ynkuuii (MIID). Onpenenenue u cBoiictBa GpyHkuuii mrpada. [Ipumepst
GyHkuil wrpada.

IIpakTHyecKkue 3a1aHus

1. Pemmts 3JII1 cuMIIekec METOA0M

f=2X, +X, - 2X, - min
[ X, +X,-X,28
; — X, 22X, 2D,
|-2X, -8X, +3X,>1;

| X, 20(=123)
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2. CocTaBuTb U pelINTH ABOMCTBEHHYIO 32124y
2. F =4x +x2 — max

2x1—X < 12,

x; + 3x; =13,
2x; + 5x, < 11,

x120.

Kpurtepum oneHku:

KoMnereHuuu

XapakTepucTHKA OTBeTa HA TeopeTHYecKHii Bonpoc /
BBINOJHEHUS] IPAKTHYECKOI0 32/ IaHUSA

KoaunuecTBo
HaOpaHHBIX
0aJ1710B

OIIK-3, VK-1

JlaH MonHBIN, pa3BepHYTHIA OTBET HA TOCTABJICHHBIM BOIPOC,
IOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUH 110 JAUCHUIIIINHC,
JI0Ka3aTeNIbHO PACKPBITHl OCHOBHBIE TTOJIOKEHHUS BOIIPOCOB; B
OTBETE MPOCCKUBACTCS YETKASI CTPYKTYPa, JOTUYECKAst
MOCIIEZI0BATEIbHOCTh, OTPAKAIOIIAs CYITHOCTh PACKPBIBAEMBIX
MOHATHIA. 3HAHKE TIO MPEMETY IEMOHCTPUpPYETCS Ha PoHe
MMOHUMAaHHUS €r0 B CUCTEME JJaHHOM HAayKu U
MCKIUCHUIITIMHAPHBIX CBSI3EH. HpI/IBe,Z[eHI:I J0Ka3aTcjabCTBa
TEOpEM U BBIBOJBI (HOPMYIL.

10 6.

JlaH TOJIHBIN, pa3BEpPHYTHIN OTBET HA MOCTABICHHBIN BOIIPOC,
[IOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUN 10 TUCLUILINHE,
JI0Ka3aTeJIbHO PACKPBITHl OCHOBHBIE MOJIOKEHUSI BOIPOCOB; B
OTBETE MIPOCIIEIKUBACTCA YETKAsI CTPYKTYpa, JIOTHYecKas
MIOCJIEI0BATEIBHOCTD, OTPAYKAIOIIAS CYIIIHOCTh PACKPBIBAEMBIX
MOHATHUHI, TEOPHIl. 3HAHUE 10 TPEAMETY JEMOHCTPUPYETCA HA
(oHE IOHUMAHUS €T0 B CUCTEME JaHHOW HAYKU U
MEXUCIMIUITMHAPHBIX CBsA3eH. MOryT ObITh JOMYILEHBI
HE/I0YEeTHI B I0KA3aTENILCTBE (POPMYII U TEOpEM, UCTIPABIICHHBIE
CTYJIEHTOM CaMOCTOSITEJIBHO B IPOLIECCE OTBETA.

96.

JlaH DOJIHBIN, pa3BEpPHYTHIN OTBET HA MOCTABICHHBIN BOIIPOC,
[IOKa3aHO YMEHUE BBIJICIUTD CYIIECTBEHHBIE U
HECYLIECTBEHHBIE IPU3HAKH, IPUYMHHO-CIICACTBEHHBIE CBS3H.
OTBeT 4eTKO CTPYKTYypUPOBaH, JoruyeH. Moxer ObITh
JIOTyIIEHa OJlHAa HETOYHOCTH WJIM HE3HAUMTEIbHAas OUIMOKa pu
JI0Ka3aTenbcTBE GOPMYJI U TEOPEM UCTIPABIEHHBIE CTYAEHTOM C
IOMOIIBIO IPENOAABATEIIS.

8 .

JlaH MonHbIM, pa3BEPHYTHIA OTBET HA ITOCTABJICHHBIN BOIIPOC,
II0Ka3aHO YMEHHE BBIJIEINTh CYLIECTBEHHBIE U
HECYILECTBEHHBIE TPU3HAKU, IPUYNHHO-CIICICTBEHHBIE CBS3H.
OTBET YETKO CTPYKTYpPHUPOBAH, JIOTHUEH. MOXXET OBIThH
JIOMYIIEHb! 1B€ HETOYHOCTH WJIM HE3HAUUTENIbHbIE OUIMOKU
MIPH JOKa3aTeNbCTBE GOPMYIT U TEOPEM HCTIPaBIICHHBIE
CTYJEHTOM C TIOMOIIBIO MPENOIABATENSL.

76.

Jlan He mosHbIM oTBeT. JIornka v mocjaea0BaTeIbHOCTh
W3TI0KEHUS UMEIOT HapylieHus. JleMoHcTpupyet 6a30Bbie
3HAHUA 1O ONpCAMETY. HNwmerorcd HeTounocTn npu
JI0Ka3aTeNnbCcTBE (HOPMYII, TEOPEM

6 0.

Jlan He mosHbIM oTBeT. JIornka v mocjae0BaTeIbHOCTh
W3TI0KEHUS UMEIOT HapylieHus. JleMoHcTpupyet 6a30Bbie
3HaHUA 10 peaMeTy . [Ipu mokazarenbcTBe TeopeM U hopMyIT
JIOTIYIIEHbI 3HAYUTEIHbHBIEC OIIUOKH.

56.
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Jan He mosHbIN oTBeT. JIornka v mocjae0BaTeIbHOCTh
U3JI0KEHUS UMEIOT HapyleHus. JlonyIieHbl OMnOKY B
PacKpbITUU TOHATUH, yIIOTpeOsieHnu TepMuHOB. [1pu
JI0Ka3aTeNbCTBE TEOPEM U (HOpMYJI IOMYIEHbl 3HAUUTEIIbHbIE
OIIIHOKH.

406.

Jlomy1ieHbl ouOKY B paCKPBITUU MOHSATUH, YIIOTPEOICHUU
TepMUHOB. He npuBeeHbI J0Ka3aTeIbCTBA TEOPEM U BBIBOIbI

hopmyi.

36.

CTyAeHT He 0CO3HAET CBsI3b 00CYKIaeMOTr0 BOIIpOca o
OWIIeTy C APYTUMHU OOBEKTaMU IUCHUTUTHHBL. OTCYyTCTBYIOT
BBIBOJIbl, KOHKPETH3ALMs U JOKA3aTEIIbHOCTh U3JI0KEHUSI.

26

OTBer npezcTaBisieT co00i pa3po3HEHHBIE 3HAHUS C
CYILIECTBEHHBIMH OIIMOKaMU 110 Bonpocy. [IpucyTcTByror
(parMeHTapHOCTb, HEIOTHYHOCTh M3JI0KEHUSI.

16

OTBeT Ha BOMPOC TOTHOCTHIO OTCYTCTBYET
unu
OTka3 oT OTBETA

06.

OIIK-3, VK-1

HpaKTI/I‘leCKOC 3a1aHUEC BBITIOJIHEHO BECPHO,
OTCYTCTBYIOT OIIHOKH PA3JIMYHBIX THUIIOB.

10 6.

IIpakTrueckoe 3aaHNE BBIIIOJIHEHO BEPHO,

OTCYTCTBYIOT OIIMOKH PA3INYHBIX THIIOB. MOTYT OBITH
JOIYILIEHBI HEN0YEThI B OIIPEACIICHUN ITOHATUN, UCIIPABICHHBIC
CTYJIEHTOM CaMOCTOSITEJIBHO B IPOLIECCE OTBETA.

9 0.

XoJ1 pelIeHus BepeH, MoJIyuyeH HEBEPHBIM OTBET U3-3a OJHOMN
BBIYHMCIIUTENBHOM OIIMOKH, HO TIPU 3TOM UMEETCS BEpHasi
MOCTIeI0BATEIbHOCTh BCEX LIAroB peIeHHs

8 0.

XoJI pelIeHus BEpeH, M0JIyueH HEBEPHBIM OTBET U3-3a IBYyX
BBIUMCIIUTENLHBIX OMMUOOK, HO TIPY 3TOM UMEETCS BEpHast
MI0CJIeI0BATEIbHOCTh BCEX LIIArOB PEILICHMSL.

76

XoJ1 penieHus BEpeH, MOJy4YeH HEBEPHBIN OTBET U3-3a JIBYX
HE3HAYUTCIIbHBIX OH_II/I60K PAa3JIMYHBIX TUIIOB, HO TP 3TOM
MMEeTCsl BEpHas MOCIe0BATEIbHOCTh BCEX 1Iar0OB PELIEHUSI.

6 0.

Xop pemeHus He BepeH.JlolylieHa 0/Ha 3HaYUTEIIbHbIas
omn6OKa.J[onoJTHUTENbHBIE U YTOYHSIOIINE BOIIPOCHI
MIPENOAABATENs] NIPUBOIAT K KOPPEKLIUU OTBETA CTYACHTA

56

Xon penieHus He BepeH. [onyieHbl ABe 3HaUYUMTEIbHbIE
omnOKU. JlONOTHUTENBHBIE U YTOYHSIOIIME BOIIPOCHI
npenojaBaTelis NPUBOIAT K KOPPEKIIMU OTBETA CTYIEHTa

46

XoJ penieHus He BepeH. JonyeHbl Tpu 3HaYUTEIbHbIC
omnOKu.J{ONOTHUTENBHBIE U YTOYHSIOIINE BOIPOCHI
MPENOJaBaTeNs] TPUBOIAT K KOPPEKLIMHU OTBETA CTYJEHTA

36

He BEpHas MOCJICA0OBATCIbHOCTD BCCX HIAI'OB
peHIeHI/IHI[OHOJ'IHI/ITeJ'H)HHe " YTOUHATIOIHE BOIIPOCHL
IpenoaaBaTeyisds MPUBOLAT K KOPPCKIHNU OTBCTA CTYACHTA

20

He BCpHAas IOCJICA0OBATCIbHOCTE BCCX IAr0OB
peH_IeHI/IHI[OHOJ'IHI/ITeJ'IBHLIe " YTOUHSAIOIIHE BOIIPOCHL
npenoaaBaTeiid HC MPUBOAAT K KOPPCKIUHK OTBETA CTYACHTA

16

Brimonnenue MPAKTUYCCKOI'O 3a/IaHUsI OTCYTCTBYCT

0 6.
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6.3. MeTomyeckue MaTepralibl, ONPeIeNISIFOIINe TPOIEAYPhl OLICHUBAHUS

XapakTepuCcTUKH
NnpoueaAypsI

Bun npoueaypsl

DKk3ameH/ DK3aMeH

[{enp npouenypsl

BBISIBUTH CTeneHb copmupoBanHocTH KoMneTeHuunOIIK-1, YK-1

JlokanpHble  akThl ~ By3a, | [loojkeHHe O NPOBEICHMM TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH U
peraaMeHTHpYOIINe IPOMEXYTOUHOW aTTectanu oOyuatomuxcst CBOY, Bepcus 3.0,
MPOBEJICHUE MPOLIETYPhI yTBepk1eHO pekTopoM CBDY 19.02.2019 1.
[Tonoxenune o OamnbHO-peliTHHIOBOM cucteme B CBOY,Bepcus
4.0,ytBepxaeno 21.02.2018 r.
CyOBexkTsl, Ha  KOTOpBIX | CTyAEHTHI 3,4 Kypca OakanaBpuaTa
HarpasJIeHa poLeaypa
[Tepuon MpOBEACHUS | 3UMHSS SK3aMECHAIIMOHHAS CECCHSI- DK3aMeH
pOLeTypHl JleTHsis SK3aMEHALIMOHHAS CECCUsi- DK3aMEH

TpeboBanMs K MOMEIIECHUSM U
MaTepUAIbHO-TEXHUYECKUM
cpeacTBaM

TpebGoBanus K 0aHKy | -

OLICHOYHBIX CPEJCTB

Onucanue npoBeleHUs | DK3aMeH  IpUHUMaercs B  ycTHoOW  Qopme mo  Ouieram.

IIPOLEYPBI OK3aMEHAlMOHHBIH ~ OWJIeT 1O  JUCHMIUIMHE  BKJIIOYaeT  JiBa
TEOPETUYECKUX BOIPOCA U OJHOIPAKTUYECKOE 3anaHue. Bpems Ha
MOJATrOTOBKY — | aCTpOHOMMYECKHI Yac.

[xansr oueHuBanus | lllkana oneHuBanus pe3ynbTaToB npuBeaeHa B 11.6.2. PIT/I.

pE3YyJIBTaTOB

Pesyinbrars! npoueaypsl

B pesynbrate cnaum Bcex 3amanuii aius CPC ctyneHty HeoO6Xxoaumo
HaOpath 45 GamioB, 4TOOBI OBITH MOMYIICHHBIM K 3K3ameHy, U 60
0aJsI0B, YTOOBI MOJIYYUTh 3aUeT.
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6. IlepeyeHb OCHOBHOW H JONOJHUTEJBHON y4eOHOM JUTEPATYyPbl, HEOOXOAMMOM 115
OCBOCHMS TUCHUILIHHBI

ONEKTPOHHBI
ABTOp, Ha3BaHUE, MECTO U3AaHUA, Hb CB®Y, © MSMARHA:
W3JIaTENbCTBO, TO/I U3/IaHUS Hanwuune kadenpanbHas rotKa
No y4eOHOMN JTUTEPATyPHI, BUI U rpuda, BUI oubmmoTeKa u AocTyTa K Kos-0
XapaKTePUCTHKA UHBIX rpucda KOJI-BO peeypey crynen
MH(GOPMaILIMOHHBIX PECYPCOB HK3EMILISPOB (ggngl\gg OS?SH ToB
CB®Y)
OcHOBHas uTEpaTypa
1 | [TanteneeB A.B. MeTomsr 18
ONTHUMHU3ALMU B IPUMEPAX U
3amagax: yue0. mocobue . — M3a-e 6
3-e, crep. — Mocksa: Beicil. k.,
2008. — 544 ¢
JlononHuTenbHAs TUTEpATypa
1 | Kazanckas, O. B. Moxenu u 18

METO/bI ONTUMU3ALIUY : yueOHOe
nocobue : [16+] /

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

O. K. AnbcoBa ; HoBocubupckuii
roCyAapCTBEHHBIM TEXHUYECKUI
yHHBepcuTeT. — HoBocnOmpck :
HoBocubupckuit
rOCyAapCTBEHHBIM TEXHUYECKHI
yHuBepcurter, 2012. — 204 ¢. —

https://biblio

club.ru/index.

php?page=bo
0k&i1d=2288
48

MeToauyeckue pa3padoTKu By3a

Camoxuna B.M. Metoanueckue yKka3aHus K BHIIIOJHEHUIO CAMOCTOSATENIEHOW PabOThI MO JUCLUIUINHE
«Meronp!l oTnuMu3anun» Ha TeMy: « TpaHcnopTHas 3a7ada» sl CTYAEHTOB HalpaBiICHUS
noarotoBku: 01.03.02 «[IpuknanHas MmaTemMaTHKa U UHQOpPMATHUKAY,
09.03.03"TIpuknagnasuadopmaruka», Hepronrpu 2018, 53 c.

1.
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8. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHMKANMOHHOM ceTn « UHTEepHeT» (1as1ee
ceTb-VIHTEpHeT), HEOOXOAMMBIX /ISl 0CBOCHHS JMCIUIIIHHbI

1) [Topran Math.ru: 6ubnmoTreka, Meauareka, OJUMITHAJIBI, 3a/1a4d, HAYYHBIC IITKOJBI,UCTOPHS
MaremaTukuhttp:// www.math.ru

2) MoCKOBCKUH LIEHTP HEMPEPHIBHOTO MaTeMaTHYECKOro 00pa3oBanus http:// www.mccme.ru

3) [MpuknagHas MaTeMaTHKa: CIIPABOYHHK MAaTEMaTHYECKHX (OpPMYJ, MPUMEPbl M 3aladd C

pemenusMu http:/www.pm298.ru

9. Onucanne MaTePUAJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMO /ISl OCYLEeCTBJICHUS
0o0pa3oBaTeIbLHOIO NMpolecca No JUCHUIINHE

Ne Buabi yueOHbIX HaumeHoBaHuMe ay1uTOpHIii,
. . Ilepeuyenn o0opynoBanus
n/n 3aHATHH Ka0MHeToB, 1a0opaTopuil H mp.
JIeKIIMOHHEBIE MynbTUMEANITHBIA KaOWHET WHTEpPAKTHUBHAsS JTOCKA,
| | 3aTus, HOYTOYK, MyJIbTUMETUHHBII
" | IpaKTUYECKHUE MIPOEKTOP
3aHATHUS
) [MToxroroska xk CPC | Kaouner niusg CPC Ne 402 KomnreroTep, noctyi kK
) UHTEPHET

10. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHid, HCIOJIb3yeMbIX IIPH OCYIIECTBJIEHUH
00pa3oBaTeILHOIO MpPoIecca Mo JMCUUILINHE, BKJIKYAs epeYyeHb NPOrpaMMHOro odecrevdeHust
U HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. ITepeuenb nHGHOPMAIIMOHHBIX TEXHOJIOTHI, UCTIONB3YEMBIX MPH OCYIIECTBICHUN
00pa3oBaTeNLHOTO NPOIECca 110 AUCIHUILIMHE

[lpr ocymiecTBiIeHHM 00pa30BATENBHOTO TIpoIlecca MO TUCIMIUIMHE HCIOJB3YIOTCS CIIeIYIOIIne
UH(POPMALMOHHBIE TEXHOJIOTHH:

® HCIIOJIBb30BAHUC HA 3aHATUAX SJICKTPOHHBIX HBHaHI/Iﬁ (‘-ITGHI/IC J'IeKIII/II\/'I C HCIIOJIB30BaAHUEM Cﬂaﬁﬂ-
MIPE3EHTAIIUN, YJIEKTPOHHOTO YYEeOHOTO IMOCOOUs), BUICO- M ayuomMaTepruaiioB (uepe3 MHTepHeT);

e opraHmzaiys B3aUMOJCUCTBUA C OOYYAIOIIMMHUCSA TMOCPEACTBOM ANEKTpoHHONW mouTel u CJ1O

Moodle.
10.2. Ilepeuens mporpaMMHOTO 00€CTICUCHUS
Windows, MSOffice, Open Office

10.3. TlepeueHp nHGOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

He ucnons3yrorcs.

B nepeune MOTYT GbITh yKa3aHbl Takue MH(QOPMAIMOHHBIE TEXHOJOTUHU, KAK HCIONb30BAHME HA 3AHSATUAX DIEKTPOHHBIX M3JaHUH (YTEHHE JNEKIHUid ¢
HCIIONB30BaHNUEM CIAiI-TIPe3eHTALHIA, JJIEKTPOHHOTO Kypca JISKIHUH, TpanuecKiux 00BbEKTOB, BHIEO- ay M0~ MaTepHaIoB (depe3 IHTepHeT), BUPTYyaIbHBIX
nabopaTopuii, MPaKTHKYMOB), CIICHUATU3UPOBAHHBIX U O(MHCHBIX MpOrpaMM, WHGOOPMALMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX, OpPTaHH3aLMsI
B3aHMOJICUCTBHS ¢ 00YJaIOMIIMUCS OCPEACTBOM dIEKTPOHHO IOUTH, (HOpyMOB, FIHTepHET-TpyIII, CKAlill, 4aThl, BHACOKOH(EPEHIICBA3b, KOMIBIOTEPHOE
TECTHPOBaHHUE, JUCTAHIVOHHBIC 3aHATUS (OJIMMIMAB], KOH(pEpeHIuN), BeOUHAp (CeMHUHAp, OpraHU30BaHHbBIH depe3 VIHTEepHeET), IIOArOTOBKA IIPOSKTOB
CHCIIOJIb30BAaHUEM JIIEKTPOHHOTO O(¥ica UM 0OOTOUYKH) U T.II.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.0.23 METObI OIITUMU3ALIUN

YuaeOHbIit BHecenHble n3MeHeHUs [Ipenonasarens | IIporoxos 3acenanus
rong (®HO) BBIITY CKAIOIIEH
kadenpei(nara,Homep),
®UO 3aB.xadeapoit,
IOJTIIHCh

B ma6ﬂm;e yKasvleaemcst moJIbKO xapaxkmep UMEHEeHU (HanpuMep, UBMEHEeHUue memsl, CHnUuckd
UCMOYHUKOB6 Nno meme uiu memam, Cp@()CWZG NpOMeENCYNMOURO2O KOHmpOJZ}l) C yKA3aHuem nyHKmoe

paboueti npoepammul. Camo cooepicanue UMeHeHUl O0QOPMAAEMC NPULONCEHUEM NO CKEO3HOU
HyMepayuu.
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