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1. AHHOTAIUA

Ilata noanvcanms: 02.06.2026 09:56:37 K pa0oieit MporpaMMe ICIHMIIHH I
YHUKanbHbIV MPOrpaMMHbIN KIKOY: b1.0.16 MeTojibl ONTHMH3AMH
f45eb7c44954caac05ea7d4f32eb8d7d6b3ch9baebd9Ib4bda094afddalpAiabeMKOCTD 63.€.

1.1. Leab 0cBOEHUS U KPATKOE COAEPKaAHME JUCHUILIIHHBI

e ocBoeHusi: O3HAaKOMJIEHHE C Oa30BBIMM MAaT€MaTHYECKMMH MOJEISMH M OCBOEHHE
YHUCJIEHHBIX METOJOB PEUICHMsI KJIACCHUYECKUX DSKCTPEMAJbHBIX 3a7ad, a TaKXKe 3HAKOMCTBO C
COBPEMEHHBIMU HAINpaBICHUSIMUA pa3BUTUS METOAOB ONTHUMHM3aUMHU. B 1enoMm marepuan Kypca
OPHEHTHUPOBAH HA YMEHHE TMPABWIBHO KJIACCU(UIMPOBATh KOHKPETHYIO TNPHUKIATHYIO 3a7ady,
BbIOMpaTh Haubosiee MOAXOAALIMM METOJ pelleHHs U pPeaju30BbIBaTh €ro B BUIE alrOpUTMa U
MIPOrpaMMBbl.
Kpatkoe conepxxanme aucuumiuubl: JluHeliHoe mnporpammupoBanue. ['padudeckoe pernieHue
nBymepHbIX 3JIII. Beimykibsle MHOrorpanHele MHOXecCTBa OIOpPHBIE PELIEHHS CUCTEMBI JMHEHHBIX
anrebpanyeckux ypaBHeHui. CumruiekcHbll meton pemieHus 3JIII. Meton uckyccTBeHHOro Oasuca
DOneMEeHTbl TEOpPUM JBOMCTBEHHOCTH B JIMHEMHOM IpOrpaMMHpOBaHUM. TpaHCIOpTHas 3ajada
besycnoBHas ontumusanus. [lokoopamHaTHBIN METOI.

1.2. TlepedyeHp IUIAaHUPYEMBIX PE3YJIbTATOB OOYYCHHsSI IO IUCIHMIUIMNHE, COOTHECEHHBIX C

IUIAHUPYEMBIMU pe3ybTaTaMU OCBOCHHUs 00pa30BaTelIbHOM MPOrpamMmbl

TCXHUKH IJIA
TCOPECTUUYCCKOTO U

BBIOMpET Hanboee
MOJIXOJSIINHA METOT

9KCIIEPUMEHTAILHOTO | pEelIeHUs U
HCCIIEIOBaHUS B peann30BBIBAET €T0 B
npoQeCCHOHATBHOM BHJIC aJITOPUTMA
JIeSITEIbHOCTH

OIIK-1.2 Ymeer
pemaTh CTaHIapTHBIC

Bna/:[eeT YHUCJICHHBIMUA
METOAaMU PEIICHUA

npodeccroHaNbHbBIE KIIACCHUYECKHUX
3aa4u ¢ 9KCTPEMANIBHBIX 337144
MPUMEHECHUEM

€CTECTBEHHOHAYYHBIX
1 OOLIENH)KEHEPHBIX
3HAHU, 00 OCHOBAxX
BBIYHMCITUTEIbHOM
TEXHUKH, METOJIOB
MaTeMaTHIeCKOTO
aHaM3a, JNHEHHOI
ajareOpbl M TCOMETPHH,

HaumenoBanue kareropuun [Tnanupyemsie HaumenoBanue [Tnanupyemblie OueHoYHBIC
(TpymmIBl) KOMIETEHITHIA pe3yNbTaThl OCBOCHUS HWHIUKaTOpa pe3ynbTaThl 00y4YeHUS cpeacTBa
MIPOTPaMMEI JOCTHIXKCHUS 10 JUCIUIIINHE
(comep>kaHUE U KOJBI KOMIICTCHIU I
KOMITETEHITHH)
odmenpogeccuonaibHasa | OIIK-1 Crniocoben OIIK-1.1 3nats 3HaeT OCHOBHI Brmmonaenne
KOMIIeTeHI Ul NPUMEeHSATH OCHOBBI IUCKPETHOM METOJIOB 3aJaHui Ha
ecTeCTBEeHHOHAY4YHble | MaTEeMaTHKH, ONTHUMU3AIUH. MIPaKTUIECKUX
U 001IeNHKeHEPHbIEe MaTeMaTH4YECKOTO 3aHATHIX
3HAHUS, METOAbI aHaIN3a, TUHEeHON PI'P
MAaTEeMAaTHYECKOI0 anreOpbl ¥ TEOMETPHH, | YMeEeT pemarb TectupoBanue
aHaJIM3a " TEOpUU BEPOATHOCTEM | CTaHJapTHBIE
MOJeTUPOBAHUS, Y MaTeMaTH4EeCKOM npo¢eCCHOHATFHBIC
TeOPeTU4EeCKOro u CTAaTUCTUKH, METOJIOB | 3aJlayu C
IKCHEPUMEHTAJIBHOIO | ONTHUMM3AIHH, MIPUMCHCHHEM
HCCJIeJ0OBAHUSA B YHCICHHBIX METO/IOB, €CTeCTBEHHOHAYYHBIX
npodgeccuoHaNbHOMI MaTeMaTH4ECKOIro U 3HaHU, TPaBUIBHO
JNeATeJIbHOCTH MMHTAILHOHHOTO KJIaCCH(UIIPYyET
MOJICITUPOBAHHS , KOHKPETHYIO
BBIYUCITUTCIIBHON MIPUKJIAIHYIO 337124y,




JIUCKPETHOM
MaTeMaTHKH, TEOPUU
BEPOSITHOCTEN U
MaTEeMaTHYECKON
CTaTUCTHUKH, METOJIOB
OIITHUMHU3AIIH, K
YHCIIEHHOTO,
MaTEMAaTHYECKOTO U
AMHUTALMOHHOTO
MOJIETTUPOBAHUS
OIIK-1.3 Brnageer
HaBBIKAMU
TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
HCCIICIOBAHM
00BEKTOB
po¢eCCHOHATBHOM
e TEIBHOCTH

1.3. MecTO AUCHUIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl

Wunexc HanmenoBanue Cemec WHexchl 1 HANMEHOBAHUS YICOHBIX AUCIUITIMH
JACITATUTIHBI P (MoyIeit), IpaKTHK
HU3y4e | Ha KOTOPbIC OIHPAETCS JUTSI KOTOPBIX COEPIKaHNE
HUS colep>KaHue JaHHOMN JAHHOM JUCHMILIMHBI
JUCHUILINHBI (MoIyisi) | (MOAYJIsl) BBICTYIIAET OIOPOM
B1.0.16 MeToab! OIITUMU3ALNT 6,7 | B1.0.14 Maremartuka B3.01(1) Brmmonaenue
b1.0.25 UYwucneHHble | | 3al1MTa BITYCKHON
METO/BI KBTI (UKAIIMOHHON
b1.B.Z1B.04.01 paboThI
MaremaTuueckoe
MOJIEJIMPOBAaHUE
MathCad
b1.B./1B.04.02
Marematuueckoe
MOJIEIIUPOBAaHUE
MathLab

1.4. SI3pIk npenoxaBaHus: PyCCKUI




2. O0beM AUCHHMILVIMHBIB 324eTHBIX ¢IMHUIAX € YKa3aHHEM KOJIMYeCTBA aKaJeMHYeCKUX 4YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aroLmuXxcs ¢ npemnoaasareseM (Mo BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSAITEJIbHYI0 PA00Ty 00yYAK0IIHUXCS

Brimncka u3 yuebnoro miana (rp. bA-I11-24):

Kon u Ha3BaHMe AUCIUIUTUHBI IO Y4eOHOMY IJIaHy

b1.0.16 MeToapl oNTHUMH3ALNH

Kypc n3yuenus

3.4

CemecTp(bl) U3yUEHUS

6,7

®opmMa IpoMEeKYTOUYHOU aTTeCTalUu (3a4eT/9K3aMEH)

3K3aMeH/ PK3aMEH

PI'P, cemecTp BBINIOJTHEHHUS 7
Tpyaoemkocts (B 3ET) 6 3ET
Tpynoemkocth (B yacax) (cymma crpok Nel,2.3), B T.u.: 216
Nel. KonrakTtHas  pabora  oOyyamommuxess ¢ . Bru. c
O6bem ayauTopHOU
npenoaasareaeMm (KP), B yacax: AGOTEL MIPUMEHEHUEM
p ’ JIOT uma DO, B
B yacax
yacax
O6bem padoTsl (B yacax) (1.1.+1.2.+1.3.): 106 -
1.1. 3aHATHS TEKIMOHHOTO TUIIA (JIEKIIUHU) 16/28 -
1.2. 3aHaTHs CEMHMHAPCKOTO THMA, BCETO, B T.4.: - -
- CEeMHMHAapbI (mpakTHUecKue 3aHATHS,
32/28 -
KOJUJIOKBUYMBIH T.II.)
- 1abOpaTOpHBIC PAOOTHI - -
- IPAKTUKYMBI - -
1.3. KCP (xkoHTpOJab CcaMOCTOSITENBHOM pPabOTHI, 11 )
KOHCYJIbTAINH)

Ne2. CamocrosiTesibHass padora odyuarommuxcsa (CPC)
(B yacax)

32/15

Ne3. KosimuecTBO 4acoB Ha 3K3aMeH (IIpU HAIUYUU
9K3aMeHa B YUeOHOM IIJIaHE)

27/36

1YKa3bIBa€TC$I, €CJIM B aHHOTallu 06p330BaTeHBHOI>'I IporpaMmsbl 10 NO3ULNHU «CBC,HGHI/UI O MPUMEHCHNN OUCTAHIIUNOHHBIX

TEXHOJIOTHH U 3IEKTPOHHOTO 00yUYCHMS YKa3aH OTBET «J1ay.
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3. Coaep:xkanue TUCHHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM € YKa3aHHEM OTBEeIeHHOT0 HA HUX
KOJIMYeCTBA aKAJIeMUYeCKUX YACOB M BU/I0B Y4eOHbIX 3aHATHI

3.1. PacnipenesieHue 4acoB mo pa3jaeiaM U BUAAM Y4eOHbIX 3aHATHI

KoHrakTHas paboTa, B yacax
= < = = -
o & ] o ©]
X | & S =S¢ =
S| 3 = S| =
Q ) Q Qo Q
Pasgen Bcero D g M D M Yacer CPC
4acoB = 59 = 3 = =
o - Q = Q Q ~
= & = o = = =
= = = t=) = = =
[3) Z o) < o) () =4
= = = . = = <
S |Eg |2 |8 |8 = | B
= =g S 2 S e S =
g, = & g, g g, = g, 3
= 2 5 = o = > = o
= [5) = o g o é 3] o
S x = x S x [= x X
= = = = = Q = © =
E |2 |d35 |22 |2 |& |3 |CS
= |8 |og |8 |8 |8 |5 |8 |
6 cemectp
Breaenne. 12 2 4 2(T3)
. 12(13)
JIuneitHoe MporpaMMUpOBaHHE 31 6 12 4(T3)
4(13)
TpancnopTHas 3a1a4a 22 6 10 2T3)
CummekcHelit metoa (CM) 16 > 6 4(13)
pemenust 3JIIT 4(T3)
Dx3ameH (6 cemecTp) 27
Bcero yvacos (6 cemectp) 108 16 32 1 27432
7 cemectp
MeTom uCKyCCTBEHHOTO Oa3uca 13 4 4 S(PTP)
3 DIIEMEHTBI TeopuH 5(PTP)
JIBOMCTBEHHOCTH B JIMHEHHOM 21 8 8
MPOTPaMMHUPOBAHIH
besycnoBHas onTumuzaus 18 8 8 2(J13)
Brinykiioe nporpaMMupoBaHue 20 8 8 1 3(a3)
Ok3ameH (7 cemecTp) 36 36
Bcero gacoB(7 cemectp) 108 28 28 2 15436

IIpumeuanue: PI'P —Boinonnenue PI'P, T3- Bemmonenue tectoro 3aaanus, J3 —BbIOJHEHUE TOMAIIHETO 3aJaHUS
3.2. Copeprxanue TeM NPOrpaMMbl JUCHHUILINHBI

Beeaenmne. Vcropust pa3BuTus, pojib U MECTO TEOPUH SKCTPEMANIbHBIX 33]1a4 B CUCTEME
(yHIaMEHTaNbHBIX U MPUKIATHBIX MATEMATUYECKUX TUCIUILUINH. DKOHOMHKO-MaTeMaTHUYECKHE
MOJIENU: 33/1a4a 00BEMHOT0 TNIAHMPOBAHUSI MHOTOIIPOIYKTOBOTO MIPOU3BOCTBA, KIIACCHYECKast
MaTpU4yHas TPAaHCIOPTHAs 3a/aya, 3aj1a4a o Jauere (0 cMecsx), 3a7ja4a o paHiie (0 3arpys3ke cyJiHa),
3a/laya 0 Ha3HA4YEHMUSX, 337a4a OJJHOMEPHOI'0 pacKposi MaTepHaJIOB.
Jluneiinoe mnporpamMupoBanme. 3ajada JMHEWHoOro mnporpammupoBanus (3JII1).  Dopmbl
3anucu:o0mas, cummerpuuHas, kaHonndeckas 3JIII. YcnoBus paspemmumoctu 3JII1. I'paduueckoe
pewenre aByMepHbix 3JIII. IlocTpoeHue M0MyCTUMOrO MHOXECTBA, JIMHUKA YPOBHS, MHOECTBA
ONTUMAJILHBIX perieHuil. I'paduyeckast HHTEpIIpeTanus CiIydaeB CyIIECTBOBAHHS M HECYIIECTBOBAHUS
[S11(S17178



TpancnoprHas 3anaua (T3). 3amMkHyTas TpancnopTHas Mojenb. Coiictea T3. Pazpemmmocts T3.
Merop "ceBepo-3amagHoro yria" Juisi HAXOXKACHUS HAYaJIbHOIO OITOPHOTIO IJIaHA IEPEBO3OK.
JBoiicTBeHHas 3a7aya k T3. HaxoxaeHre noTeHIMaIoB COOTBETCTBYIOIMX JaHHOMY 6a3zucy. Metoa
MOTEHIMATIOB. MeTO L MUHMMAJIbHOM IIEHBI ISl HAXO0XKAEHUS HA4aJIbHOT'O OITOPHOIO IJIAaHA IEPEBO30K.
Pemenune HezaMkHyThIX T3. BBeieHne QUKTUBHBIX MYHKTOB OTIpaBieHus (Ha3HaueHus1). OUKTUBHbIE
IIEpEMEHHBIE.

CummuiekcHbiii Metong (CM) pemenuss 3JIII. CummnexchHas Ttabnuma. I[IpaBuna mnepecuera
CUMIUIEKCHON TaOJuIbl IpH nepexojae kK HoBomy Oasucy. [Ipusnak Hepazpemmmoctu 3JII1. Ipusnak
ontuManbHocTU. Anroput™M CM. Pemenne cummerpuunon 3JIII. Pemenune cummerpuunoin 3JIII ¢
IIOMOIIIBK0 METOJA JONOJHUTEIBHBIX NepeMeHHbIX. CBOKWCTBA MOJYYEHHOIO PEHIEHUs. IPaKTUYECKOe
3aHATHE.

Metoa uckyccrBeHnoro 6asuca (MUB). VckyccrBennsie nepemenHbie. Bermomorarensnas 3JIM1.
Casa3p ucxonnoil u BcnomorarensHor 3JII1. ITpusnak nHepazpemmmoctu 3JII1 ucnonssyemsiii B MUB.
JByxda3ubiit u ogqHoda3HbIN BapruanTel MIUB.

DJIeMeHTbI  TeOPpHMM  JIBOWCTBEHHOCTH B  JIMHeiiHOM  mporpammupoBanmuu.  [lapa
B3aUMOCOTIPsDKEHHBIX cumMMeTpudHbix 3JII1. JIBoiicTBeHHas 3amadya juisi kaHoHuueckou 3JIIN.
CaoiicTBa B3auMoconpskeHHbIX cuMMeTpuuHbIX 3JII1. Teopema qBOMCTBEHHOCTH.

BesycaoBnast onTumusanus. Boinykibie gyHkiun. OnpenenaeHust BHITYKION, CTPOTo BITYKIIOH,

BOTHYTOM U cTporo BorHyToi ¢pyHkuuid. [Ipumepsl. Onepanuu B K1acce BHITYKIBIX (QYHKLIUI:
JMHEWHAass KOMOMHAIMS BBITYKJIBIX QYHKIMH, QYHKIUS MaKCUMyMa, CYTIepIIO3UIUS BBITYKIIbIX
¢ynkuunit. Kputepun Boinykioctu tuddepeHuupyeMbix GyHKIUN. Y CI0BUS 3KCTpEMyMa.
[Toxoopaunatusiit Meron (IIM). MeToasl nocnenoBareabHbIX npubamxeHuit. O6mas cxema [IM.
I'padmueckas unrepnperanus [IM. Luxinyeckuil nokoopAnHATHBIHN ciryck. CiyyaiiHblii
noKoOpAMHATHBIN ciyck. [lokoopauHATHBIN criyck ¢ BEIOOpOM "ObICTpOi" epeMeHO.

I'papuentrsil Meton (I'M). AHTUrpaIueHT - HallpaBJIeHUEe HaucCKopeiiero cnycka. O0mas cxema
rpal M. [lonnomarossiit I'M (MeTon Hauckopeiiiero cinycka). I'padudeckas uHTEpIpeTanus
nosnHomarosoro I'M. Hekoropsie moguduxarmu ['M.

Beinykiioe nporpaMmMupoBaHue. 3aj1a4a BbITyKiI0ro nporpammuposanus (3BII). ®@opmel 3anucu.
Ycnosus pazpemnmoctu 3BIL. I'paduueckoe pemenne. Teopembl Kyna-Takkepa. @ynkius Jlarpanxka
3BII. Cennosas Touka ¢pynkuuu Jlarpamka. Ycnosue Crneitrepa. Teopema Kyna-Takkepa B hopme o
cenioBoil Touke ¢pynkuuu Jlarpanka 3BII. Teopema Kyna-Takkepa B nuddepennmansHoi popme.
Merton ycnoBHoro rpaguenta. Meton mrpadgusix gynkumit (MII®). Onpenenenue u cBoiicTBa
¢ynkuunit mrpada. [Ipumeps! pynkuuit mrpada. [ltpadHoit MHOXuTeNb. Anroputm MIL®.

3.3. ®opMbI U METOABI NPOBEACHNUS 3aHATHI, IPUMEHseMble Y4eOHbIe TeXHOJI0Tur
B mponecce npenogaBaHud JUCHUIIIIMHBI UCHOJIB3YIOTCA TPAAUIHUOHHBIC TCXHOJIOTMU HaApAdy C aKTUBHBIMH U
HWHTCPAKTUBHBIMU TEXHOJIOTUSAMMU.

Yuebnwvie mexrnoJjiocuu, UCnoib3yembsle 6 O6pa3060m€ﬂbHOM npoyecce

Paznen nucumruimHb Cemectp HUcnonb3yemblie Konuuectso
AKTHBHBIX/MHTEPAKTUBHbIE 4acoB
00pa3oBaTeNbHbIC TEXHOIOTHU
TpancnopTHas 3a1a4a 6 case-study 23
CumiuiekcHbIii MeToa (CM) 6 npobnemtoe odyuerue 2/3
pemenns 3JIT1
DJ1eMeHTbI TEOPHH 7 case-study 2/2
JBOWICTBEHHOCTH B JIMHEHHOM
MPOrpaMMHPOBAHUM
Be3yc/10BHASI ONTHMH3AIMS 7 npobaemnoe obyuenue 2/2
Hroro: 18 1.




[pu npobremrom 0byuenuutIoNn pyKOBOJCTBOM MpenoaBaTes GopMyTHpyeTcs IPOOIEMHBIN BOMPOC, CO3IaI0TCS
MpoOIeMHbIE CHTYaI[MH,B PE3YJIbTATE€ YEro aKTHBU3UPYETCS CAMOCTOSATENbHAS ESITENbHOCTh CTYEHTOB,IPOUCXOIUT

OBJIaZICHUC HpO(l)eCCI/IOHaIII)HI)IMI/I KOMIICTCHIUSIMMU.

4. IlepevyeHb y4eOHO-METOAMYECKOT0 OOecTIieYeHUs ISl CAMOCTOSITEIbHOM
PaGoTHIZ00yYaroImMXCst 10 JUCHUTIINHE

Conep:xxkanueCPC
Tpyno-
H )
No auMEHOBaHHE pa3zea Bux CPC eMKoCTh (B OpPMBI U METO/IbI
(TeMbl) TUCUIUTIITMHBI KOHTPOJIS
gacax)
6 cemecTp
1. Beenenue. IloaroToBka K TECTUPOBAHUIO 2(T3) BeoimonHenue tecta
5 JIuHeiiHoe BbInosHeHHE JOMAIIHETO 3aIaHusl 12(113) CaoeBpeMenHas ciava
’ NPOrpaMMHPOBaHHE [ToaroroBka K TECTUPOBAHUIO 4(T3) Brinonxenue Tecta
3 TpancnopTHas BbhINosHeHUE TOMALIHETO 33 1aHHs 4(13) CBoeBpeMeHHast ciaya
’ 3aJaya IloaroroBka K TECTUPOBAHUIO 2(T3) Beinonnenue tecra
CuMIIeKCHbIH C
4 MeTO ( CM) Brimonnenne moMaliiHero 3agaHust 4(113) BOCBPEMCHHAs C/la4a
’ A 1IN IToaroroBka k TECTUPOBAHUIO 4(T3) Beinonnenue recra
pelnieHust
20 sK3aMeHAaIMOHHBIX
5. IK3amMeH IToiroTOBKA K SK3aMEHY 27
OmIIeTOB
Bcero yacos (6 39497
ceMecTp)
7 cemectp
Metoa 3amura PI'P
Beimonaenue PI'P 5(PT'P)
6. HCKYCCTBEHHOI'0 BboinonHenue tecta
5 IloaroroBka kK TeCTUPOBAHUIO
a3suca
JJIeMeHTbI TEOPUHU Samra PIP
JBOMCTBEHHOCTH B Brimonuenue PI'P 5(PT'P)
7. . Brimonnenue tecra
JUHEHHOM IMoaroToBKa K TECTUPOBAHUIO
NMPOrpaMMHUPOBAHUM
g BesycioBHas BelnosnHeHHE JOMAIITHETO 33 JaHus 201) CBoeBpeMeHHas cava
) ONTUMM3ALMSA
9 BoinykJioe BeInonHeHNEe TOMaNIHEro 3aJanus 3013) CBoeBpeMeHHas caava
" | mporpammupoBanme
20 sK3aMEeHallMOHHBIX
10. Ix3aMeH TMoAroToBKa K 9K3aMeHy 36
OusIeToB
Bcero uacos (7 15436
ceMecTp)

PacuerHo-rpajuieckas padora
PI'P BrImoNHSETCS B COOTBETCTBHH C BapHaHTOM. BapHaHT CTYyAEHT BBIOMpAET COTIIACHO HOMEPY B ayAHTOPHOM
xKypHaiue. Tpebosanus k PI'P: cooTBeTcTBHE TeMe, MOIHOE PACKPBITHE TEOPETUIECKOTO BOIIPOCA, IPABUIIBHOCTD PEIICHHS
3a7a4, COOTBETCTBHE paOOTHl NpaBwiaM O(OpPMIIEHHS, NPEABSIBIIEMBIX K paboTaM TaKoro BHIA, COOTBETCTBHE
JUTEPaTypHBIM HOPMaM (TIPaBUIBHOCTH). 3a HECOOIIOIEHHIE TPABUII KOIUYECTBO OAJIIIOB CHHXKAETCS.
PacuyetHo-rpadpnueckas padora

1. PemmTs 32124y METOAOM HCKYCCTBEHHOI0 0azuca

2CamocTosTenbHas paboTa CTyJEHTA MOXET ObITh BHEAYJMTOPHOH (BBIMONHAETCA CTYHEHTOM CAMOCTOSTENbHO 6€3 ydacTHs
IpenoaaBaTess — HallpuMep, MOJr0TOBKA KOHCIIEKTOB, BRINIOJIHEHNE MICbMEHHBIX padoT U JIp.) U ayAUTOPHOH (BBIIOIHAETCS CTYAECHTOM
B ayIUTOPHUHU CaMOCTOSITENIFHO O] PyKOBOACTBOM MpEToaBaTeNs — HalpuMep, 1a0opaTopHast MM MpaKTHdeckas paboTa).

6



1. F=2x1—3x2 + 6x3 + x4 — max
2x, + x;—2x3+x, = 24,
x; + 2x;+4x3 < 22,
X1 — X +2x3 = 10,
X1, Xg = 0.
2.Pemrurth 3agavy IlBOﬁCTBe]—[HbIM CUMIIJIEKC ME€TOA0OM

1. F=x1 +x2 + 2x3— max
X+ x2+x3 = 8,

X, — Xy = 4,

X, + 2x, = 6,

X1,X5,X3 = 0.

Kpurepuu ouenxku PT'P
ITo nToram BbINOJIHEHUS PadOThI- MAKCUMAJIbLHbIN 0a/171-20.
- paboTa BBINOJHEHA [TOJHOCTHIO, MPABMIILHOCTh BBITIOJIHEHUS KaXK10T0 3a1aHus — 10

TecToBBII KOHTPOJIb
[ToBepsieT TeopeTHUeckne M NPAKTUYECKHE 3HAHMS CTYAEHTOB IO M3YYEHHOMY pa3/elly,IpoBOANTCA B (opme
3IEKTPOHHOIO TECTUPOBAHHSI.
TemaTnueckas CTpyKTypa:
OCHOBHBIE TOHATHSI TMHEHHOTO IPOTPAMMHPOBAHHS
JIuneitHoe nporpaMMupOBaHue
TpaHcnopTHas 3agada
CummnekcHblit Mmetoa (CM) pemenust 3111
Merton HCKycCTBEHHOTO Oa3uca
OJeMeHTBI TEOPUH IBOMCTBEHHOCTH B JIMHEITHOM NMPOrpaMMHPOBAHUU

S

OO0pasIbl TECTOBBIX 33aHHUMN:
1. Tpwu pemrenun 3JIII nmostyyeHa cuMILieKc-Tadauua,

B X, X, |x, |b
x5 -3 3 3 3
X, 2 -1 -3 8
x6 2 5 2 6
x7 1 2 1 2
f -3 4 -5 15

Ecnu BBecTH B 6a3uC NEPEMEHHYIO X4, TO U3 Oa3uca Oy/leT BbIBE/IeHa TEpEMEHHAs

a) x7
b) X6 .
c) x3 )
d) xs .
2. Martemaruueckasi moaeib 3JIII umeer Bua:

F(x, x2) = 6x; + 4x,— max
0,1x;+0,4x, < 1,8,
0,2x;+0,1x, < 1,2,
0,5x;+0,3x, <24,
x1>0,x,>0.
DTOi 3a7a4e SKBUBAJICHTHA 3a/1a4a:
a)  F(x;, xy) = 6x; + 4x,— max
x+4x, <18,
2x+ 1x, <12,
S5x1+ 3x, <24,
x1>0,x,>0.
b)  F(xi, x;) = 6x;+ 4x,— min
X1+ 4x, <18,
2x+ 1x, <12,



S5x1+ 3x, <24,
x1>0,x,>0.
c)  F(xy, x;) = 60x; + 40x,— max
xit4x, <18,
2x+ 1x, <12,
S5x1+ 3x, <24,
x120,x,>0.

3.  Oo6aacte gonycrumbix pemenuii 3JIIT umeer Bua:

Torna MmakcumasnbHoe 3HaueHHne GpyHkuun F(x, X;)=x; + 3x, paBHO...

a) 18
b) 6

c) 15
d 27

4. Oobuaacts gonycrumsbix pemenuii 3JII1 npeacraBieHa Ha pucyHKe:

X2

Maxkcumanbhoe 3Hauenue pynkuun F(x, x;)= 2x; + 2x, paBHO...

a) 12
b) 14
c) 16
d 20
5. MakcumaJjibHOe 3Ha4YeHue uesneBoid pynkumnn F(X;, X,)= 5x; + 2X, npu orpaHuyeHusx: x; +x, <6, x; <4, x; >0, x, > 0, paBHO ...
a) 24
b) 18
c) 26
d 12

6. Ilpennpusitue peajausyer u3esus AByX BuA0B. Ha u3roroBiieHne wu3aesusi Buaa A pacxoayercs 2 Kr ChbIpbsi, HA H3rOTOBJeHHe u3aenusi B —
1 kr ceipbsi. Beero umeercst 50 kr coipbsi. Heo0Xx0auMo cocTaBUTH MJIAH MPOU3BOACTBA, 00eCIeYMBAIOIIMI MOJIydeHe MAKCUMAIBLHON MPUOBLIH,
eCJIM CTOMMOCTb peajiu3alliyi O/IHOr0 M3/eJIMsl BUAa A cocTaBisier 4 1.e., Buaa B - 2 y.e., npu 3ToM u3aesmii Buaa A tpedyercsi M3roTOBUTH He
ooJiee 30, a Buaa B — ne 0outee 20.
IeneBoii pynknueii nanHoi 3agaun sBiasieTcss QyHKOUS ...

a)  F(x,x;)=4x,+2x, —>max

b)  F(x;,x:)=30x,+30x, —>max

c)  F(x;,x))=2x+x, —>max

d)  F(x,x,)=60 -2x;-x, —min

7. Ha 6a3e A, umeercs 100 equnun ToBapa, Ha 6ase A, - 170 exunun toBapa. C 0a3, BeChb TOBap HY’KHO IepeBe3THM B TPH Maras’uHa B
kosmmyectse 100, 30 u 140 exuuun coorBercTBeHHO. M3BecTHa Matpuna Tapudos. Heo0xonuMo ciiiaHupoBaTh NepeBO3KH TaK, YTOObI MX
CTOHMOCTH ObLIa MUHHMAJIBHOMH.
JlanHasi 3a1a4a sIBISIETCS ...

a)  TPaHCIIOPTHOM 3ajauen

b)  3amadeil MMHAMUYECKOTO HPOrPAMMHUPOBAHUS

c)  3amauell KOMMHBOSDKEpa

d) 3anmaveit 0 Ha3HAYCHUAX



8. B myHkTax A; u A, uMeeTcsi cOOTBeTcTBeHHO 60 1 160 equnun ToBapa. Bech TOBap HY:KHO NepeBe3TH B TPH MyHKTa B koiu4yecTse 80, 70 u 70

468
e/IMHULl COOTBeTCTBeHHO. MaTpuna tapugoB umeet BUA: C= 587 . ONopHBIM IUIAHOM TAHHOI 3a1a4H SIBJsIeTCA MUIAH:
60 0 O
a) = ;
20 70 70

40 20 O
40 50 70

20 20 20
60 50 50

30 20 10
50 50 60

p X =

)
o X=

9. Ha 6a3ax A; u A, umeercsi cooTBeTcTBeHHO 120 1 160 eauHun ToBapa. Bech ToBap Hy»KHO IepeBe3TH TPeM NOTpPeduTe M B Koauvectse 80,

1638
517

70 u 70 equHuL cOOTBeTCTBeHHO. M3BecTHA MaTpHa TapudoB: =

IeneBass (pyHkuus umeer BUIA:
a)  F=x;+6x,,18x,3+5x, x5+ x3—>min

4 6 8 5 8 7 .
b) F:X“ + x12 + xlz + le + X22 + X23 —min

c)  F=80x,+70x,+70x;-120-160— min
d)  F=120x;+160x,-80x;-70x,~705 —min

10. HaiiTi 3Ha4eHus a M b IpH KOTOPBIX TPAHCNOPTHASA 32]a4a SIBJIAETCH 3aKPBITOMH

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
IlIxaja oneHUBaAHUS:
IIpoueHT BHINOJIHEHHBIX TECTOBBIX 3aJaHMIl KoJinuecTBO HaOpaHHBIX HAJIOB
91% - 100% Orinun020 6auioB
81% - 90% Otnunyno18-196am108
71% - 80% Xopouol7-186as108B
61% - 70% YnoBnerBoputenbHo 12-16 OauioB
51% - 60% Y nonersoputensHo10-11 6aymio
<50% HeynosnerBopurenbuo( 6amios

Jomamnss padora
MpHU3BaHa CHUCTEMATH3HPOBATh 3HAHMS, MO3BOJISET NOBTOPUTH M 3aKpenuTh Marepuan. CTyAEHT BBINOIHAET BapHaHT
MHJIMBHIYAJIbHOM JOMamHeld paboThl, HOMEpP KOTOPOrO COBMAJAaeT C HOMEPOM ero (paMHiIMM B ayAWTOPHOM >KypHaje.
JomamHne 3agaHus BBIIOIHAIOTCS B COOTBETCTBHHM C TPa()MKOM M3YyUeHHs NUCLUILIMHBI M CHAIOTCS HA IIPOBEPKY
IpernoiaBaTerio.
KpuTtepuu oneHku fjoManrHeii padoTsl:

JIP BBIITOSIHEHA MOJHOCTBIO, 331241 BBHIIIOJIHEHBI IPAaBUIIBHO, aKKypaTHO -10 0aios.

JIP BBINONTHEHA MOTHOCTHIO, X0 PEIICHHS 3aJaHNil BEPEH, HMEIOTCSI HETOYHOCTH B BBIUHMCICHHUS U TIOCTPOCHUAX

— 8-9 Gamos.
JIP BbIMTOJNIHEHA HE MOJHOCTBIO, XOJ PENICHHs 3aJaHuii BEPEH, WMEIOTCS HETOYHOCTH B BBIYUCICHHS W

MOCTPOEHMSIX — 5-7 OaioB.

JIP BBINIOJIHEHa HE MOJHOCTBIO, XOJ PCIICHUS 3aJaHUl He BEpEeH, MMEIOTCS HETOYHOCTH B BBIYHCICHUS H
NOCTpoeHHsIX — 3-4 Oana.

JIP BBINIOJIHEHa HE MOJHOCTBIO, XOJ pCIICHUS 3aJaHUil He BEpEeH, MMEIOTCS HETOYHOCTH B BBIYHCICHUS H
NOCTPOCHHSX, CAaHa HE B IPEIYCMOTPEHHBIE CPOKU — 1-2 Gasa.

-JIP He BeimoaHeHa — 0 6aylIoB.



5. Meroanueckue yka3aHus JJs1 00y4alOMIUXCs 0 OCBOEHUIO U CIUTIIHHBI
Meroauueckue yka3aHus IS IOMOLIM OOYy4YarolIMMCSA B YCIELIIHOM OCBOEHUM IUCLMIUIMHBI B COOTBETCTBUM C
3aIUTaHUPOBAaHHBIMHU BHAAMH y4eOHOH M CaMOCTOSATETIbHON pab0Thl 00yJaIOMINXCS:
Camoxuna B.M. Mertonuueckne ykazaHHs K BBITOJHEHHUIO CAaMOCTOSITEJIEHON paboTHI M0 AUCHHUILIAHE «MeTo s
OTIMMM3ALUM» Ha TeMy: «TpaHcmopTHas 3afada» Ajsl CTyAeHTOB HampasiieHus noxarotoBku: 01.03.02 «Ilpuknaanas
MaTemaTuka u nHpopmarukay, Heproarpu 2018, 53 c.

MeTtoanueckue yKa3aHUA pa3MerneHs! B ca0o Moodle:
http://moodle.nfygu.ru/course/view.php?id=14528
PeliTHHTOBBIH perjiaMeHT Mo JUCUHUIIJINHE:
Buna BeinosHsieMoii yueOHoii padoThl
(KOHTpoOJIMpYIOILIHe MATEPHAJIBI)
Bbanns
Bpewms na Konnaectso
KonunuectBo 6amios [Ipumevanue
N Wcnsrtanns / MOJITOTOBKY / i 6ayutoB (max)
B ¢opmer CPC BBIIIOJIHEHUE, (min)
Jac
6 cemectp
Beinonnenue CBoeBpeMeHHas
1. . 20 35 106%5=50 P
JIOMAITHHX 33TaHuH crava
2. TectupoBanue 12 10 20 Beinonnenue recra
Co0 e
3, Dxsaven 27 30 OPECCAOBAITIE 1O
BOIIPOCaM
4. Bcero 3a cemectp 32+27 45 100
7 cemecTp
C
1 TectupoBanue 10 20 BOCBpEMEHHA
crava
2 PI'P 10 15 20 3ammuTa PI'P
BemmonneHne ) 5 20 106%3=30 CBoeBpeMeHHas
JIOMAITHHX 33aHuH crava
4 OK3aMeH 36 30
Bcero 3a cemectp 15+36 45 100

6. DoHJ 01LIEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTallumn Oﬁy‘{aIOIIIHXCﬂ mo

IUCIUILINHE
6.1. TTokazaTenu, KpUTEPUH U IIKaIa OICHUBAHMS

Konsr oneHnBaemMbIx Iloka3arenb oleHUBAHUS YpoBHU Kpurepun Onenka
KOMIIETeHIU I (mo m.1.2.PTL[T) OCBOEHUSA OLIEHUBaHUS
(IecKkpunTopsl)
OIIK-1 Cnoco6en 3HaeT OCHOBBHI METOJIOB Bricokuit Jan TIOJIHBIH, OTJIUYHO
NPUMEHSITh ONTHUMU3AIHH. pPa3BEpHYTHII  OTBET
eCTeCTBEeHHOHAYYHbIe Ha MTOCTaBJICHHBIN
U 001eNH:KeHePHbIe BOIPOC, MOKa3aHa
3HAHNS, METOIbI YMeer pemrats CTaHIapTHEIC COBOKYITHOCTB
MaTEeMAaTHYECKOTr0 po¢eCCHOHATBHBIC 3a/1a4H C OCO3HAHHBIX 3HAHHUU
aHaJIM3a H MIPUMEHEHHEM 1o JICIUTUINHE,
MO/IeJIMPOBAHUS, €CTeCTBEHHOHAYYHbIX 3HAHHM, JTOKa3aTeIbHO
TeoOpeTHYeCKOro u MIPaBUIBHO KIACCHPHUINPYET PacKpBITBI  OCHOBHBIE
IKCMEPUMEHTAILHOTO KOHKPETHYIO MPUKIIAJIHYIO 3aa4y, MIOJIOKEHHS BOIIPOCOB;
HCCJIeI0BAHUSI B BBIOHpPET HANOOJIEE TOIXOISAIIHI B OTBETE
npogeccuoHAIBHOI METO/] PELICHUS U PEaTu30BbIBAECT MPOCJICKUBAETCS
JAeATeTbHOCTH €ro B BUJIC aNTropuT™Ma YyeTKas CTPYKTYDa,
Jioruyeckas
BrnajieeT YHCICHHBIME METOaMU MOCJIEIOBATEIBHOCTb,
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peUICHUSA KITACCUYECKUX
OKCTpPEMAJIbHBIX 3aJ1a4

oTpaxkaromias
CYIIHOCTh
pacKpbIBa€MBIX
MIOHSTHH, TEOpUH.
3HaHWE TO MpPEAMETY
JIEMOHCTPUPYETCS Ha
(hoHE TOHMMAHUS €ro
B CHCTEME JaHHOH
HaYKH u
MEXTUCIMIUTMHAPHBIX
cBsizeil. MoryT ObITh
JONMYyHICHBI HEI0YCThI

B OTpeJIeIeHUN
TOHATHH,
WCIIPaBIICHHBIE
CTYJIEHTOM
CaMOCTOSTEIBHO B
ITPOIIECCe OTBETA.
Bba3zoBrlii Han TIOJIHBIH, XOpOILLIO
pa3BEpHYTBIA  OTBET
Ha TOCTaBJICHHBIN
BOIIPOC, TOKa3aHO
yMeHUue BBIJICTUTH
CyIIIeCTBEHHBIE i
HECYIIECTBEHHBIE
MPU3HAKK, TPUUYUHHO-
CIIE/ICTBCHHBIE CBSI3H.
OrtBer YETKO
CTPYKTYPHPOBaH,
normdeH. MoryT OBITh
JIOITYTIICHBI 2-3
HETOYHOCTH HITH
HE3HAYUTEIIbHbBIE
OIINOKH,
WCIIPaBIICHHBIE
CTYJIEHTOM c
TTOMOIIIBIO
npenojaBaTelis.
Munu- Han HEJIOCTAaTOYHO | YJIOBJIETBO-
MaJIbHBII ITOJIHBIN u PHUTEIBHO
HEJIOCTaTOYHO
pa3BepHYTHI  OTBET.
Jloruka u
MOCJICIOBATEIILHOCTD
M3II0KECHUS AMEIOT
HapyIICHHS.

Jlomy1ieHs! omnOKN B
PacCKpBITUU TIOHATHH,

ynoTpetyieHUn
TepMuHOB.  CTyaeHT
HE criocobeH
CaMOCTOSITEITLHO
BBIICIUTD
CYILLECTBCHHbIC u
HECYIIECTBCHHBIE
HPU3HAKH u
HIPUYHHHO-
CITC/ICTBEHHBIC CBS3H.
B OTBETE
OTCYTCTBYIOT BbBIBO/IBI.
Ymenue PacKpbITh
3HAYCHHUE

0000IIEHHBIX 3HAHUI
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HC ITIOKa3aHo.

He ocBoenst | OTBeT nmpeacTaBisieT HEYJIOBJIETBO-
co00ii pa3po3HCHHBIC PUTEIBHO
3HaHUS C
CYIIECTBEHHBIMHU
OIMOKaMH 110
BOTIPOCY.
IIpucyrtcrBytor
(hparMeHTapHOCTB,
HEJIOTHIHOCTh
n3noxxeHus. CTyIeHT
HE OCO3HAET CBS3b
obcyxaeMoro
BOTIpOCA TI0 OMJIETy C
JIPYTUMU 00BbEKTaMH
JUCIIATUTAHBIL.
OTCyTCTBYIOT
BEIBOJIBI,
KOHKPETH3aIs U
JTOKa3aTeIbHOCTD
M3JI0KCHUS.
JlommoTHATENBHBIE U
YTOYHSIIOIIHE
BOTIPOCHI
MpenojaBaTelis He
MPUBOJIAT K
KOPPEKIHH OTBETA
CTYJICHTA.

unu

OTBeT Ha BOIPOC
TTOJTHOCTHIO
OTCYTCTBYET

unu

Ortka3 oT oTBeTa

6.2. TunoBble KOHTPOJIbHBIE 33aHUS (BOIPOCHI) 1JIsl IPOMEXKYTOUHOM aTTeCTaluu
OK3aMeH MO0 IUCHMIUIMHE NpoBoAuTCA B (opme cobecemoBaHMs MO HK3aMEHALMOHHBIM

OuneraM. DK3aMECHAIIMOHHBIA OWJIET BKJIIOYAET OJUH TEOPETEUYECKHUH BOMPOC M JIBA MPAKTUYECKHUX
3aaHMsL.

=00 NV AW

IIporpamma 3x3ameHna (6 cemectp)

DKOHOMHUKO-MaTEeMaTUYECKHE MOJIENU: 33/1a4a 0O BEMHOTO TNITAHUPOBAHUS
MHOTOMPOIYKTOBOTO NMPOU3BOJICTBA, KJIacCHUECKas MaTpUYHasl TpAaHCIIOPTHAS 3a/a4a, 3a7a4a o
nuete (0 cMecsx), 3aja4a o paHiie (0 3arpy3Kke CyAHa), 3a/ladya 0 Ha3HAYCHUsX, 3a7a4a
OJIHOMEPHOT'O PAaCKpOsI MaTEepPHAaJIOB.

®opmel 3anucu:o01Ias, CHMMeTpUuYHast, kKaHoHu4deckas 3JII1.

I'padpuueckoe pemenue aeymepubix 3JII1.

Merton "ceBepo-3amna Horo yria'" sl HaX0KJIEHHUS Ha4yalbHOI'O OIIOPHOIO IJIaHA NIEPEBO30K.
MeToa MUHUMAaNBHOM LIEHBI JIJIsl HAXOKICHHUS Ha4aIbHOTO OTMIOPHOTO IIaHa

Meton @orens

Metoa JBOMHOTO MPEANOYTCHUS

Meroz NOTEHIHAIIOB.

[TpaBuiia nepecyeTa CUMILIEKCHOM TAaOIUIIBI IIPH NEPEX0e K HOBOMY 0a3ucy.

. IIpuznak Hepaspemmmoctu 3JII1. IIpu3Hak onTUMaIBHOCTH.

Iporpamma 3x3amena (7 cemectp)
Metoa HCKyCCTBEHHOTO Oa3unca
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e

8.
9.

JBoiicTBeHHast 3agauya s kaHoHumdeckod 3JIII.  CgoiicTBa  B3aMMOCOIPSAKEHHBIX
cumMetpuuHbIX 3JII1. Teopema 1BOWCTBEHHOCTH.

OnpeneneHus BITYKJIOH, CTPOTO BBITYKJIONW, BOTHYTOW M CTPOTr0 BOTHYTON (DYHKIIUHA.
[Ipumepsl. YcnoBus skcTpeMyMa.

Mertoap! nocneaoBaTenbHbIX MpuOmmkeHnid. O0mas cxema [IM. I'paduyeckast unTepnperanys
[IM.

I'paguentnsrit meron (I'M). AHTUTpaIUEHT - HANIpaBlIEHUE HAMCKOPEHIIIEro CIycKa.

O6mas cxema ['M. [Tonnomarossiit I'M (MeToa Hauckopeiiiiero cinycka). I'padudeckas
UHTEpIpeTanys noaHomarosoro I'M.

3anayva Belnykioro nporpammupoBanus (3BII). @opmel 3anucu. Y cinoBus pa3peliuMocTu
3BII.

I'paduueckoe pemienue.

Oynkuus Jlarpanxka 3BII. Cennosas Touka Gynkiun Jlarpanxa.

10. MeTon yClOBHOIO rpaieHTa.
11. Meron wtpadubix pynkuuit (MIID). Onpenenenune u cBoiictBa ¢pyHkuuit mrpada. [Ipumeps

¢dbyHKuMi mwrpada.

HpaRanecmle 3aJaHusA

1.

/=
X +X,-X, 28
X, - X,+2X,22;

-2X,-8X,+3X,=1;

X, 20(i=123)

CocTaBUTb U PEHINTD IBOHCTBEHHYIO 32124y

2.

Pemnte 3JIII cumMmiiekc MeToA0M

2X, + X, - 2X, = min

2. F =4dx) + x1 — max
2x1—Xx, <12,

x1 + 3x2 = 13,
2x, + 5x, < 11,
x, = 0.

Kpurtepun ounenku:

KoMnerenuuun

KoanuecTBo
HAOpaHHBIX
0aJ1J10B

XapaKTepncnma OTBETa Ha TeOpeTI/l'-[eCKl/lﬁ BOIIpoC / BBINIOJIHEHHU S
MNPAKTHYECKOT0 3aJaHUS

JaH noaHbId, pa3BepHYTHIA OTBET HA MOCTABIEHHBIN BOMPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH MO AUCIUIUIMHE, T0Ka3aTEIbHO PACKPBITHI
OCHOBHBIE MOJI0KEHUS BOIIPOCOB; B OTBETE MPOCIIEKUBAETCS YETKASI CTPYKTYpa,
JIOTUYecKas OCIeI0BATEIbHOCTD, OTPaXKarollasi CyIIHOCTh paCKPhIBAEMbIX TOHATHI. 10 ©.
3HaHue M0 MPEeIMETY IEMOHCTPUPYETCs Ha (OHE MOHUMAHHMS €r0 B CUCTEME JaHHOU
HayKU 1 MEXIUCLUILUTMHAPHBIX cBs3eil. [[puBeieHbl 10Ka3aTeNbCTBA TEOPEM U
BEIBOJBI (JOPMYIL.

JlaH nonHbId, pa3BEpHYTHIN OTBET HA IOCTABIEHHBIN BONPOC, TOKA3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHHM M0 AUCIUIUIMHE, J0KAa3aTebHO PACKPBITHI
OCHOBHBIE ITOJIO’KEHHSI BOTIPOCOB; B OTBETE MPOCIICIKUBACTCS Y€TKAs CTPYKTYPa,

OIIK-1 JIOTHYICCKAs MMOCICA0BATEIIBHOCTD, OTPAXKAaKoMIasas CYyIIHOCTE PACKPBIBAEMBIX HOHHTI/Iﬁ, 96

TeOpI/Iﬁ. 3HaHue 1Mo npeaMETy ACMOHCTPUPYECTCA HA (bOHe IIOHUMAaHHA €0 B CUCTEME
HaHHOﬁ HAYKHU U MCKANCHUIJIMHAPHBIX CBsI3CH. MOI‘yT OBITH AOITYHICHbI HEIOYCThI B
JOKa3aTClIbCTBEC d)OpMyJI 1 TEOPEM, NCIIPABJIIEHHBIC CTYACHTOM CAMOCTOSTEIIEHO B
IIponecce OTBETA.

JlaH monHBIH, pa3BEpHYTHIH OTBET HA OCTABJIEHHBIN BOIPOC, IOKA3aHO YMEHUE
BBIJICTINTH CYIIECTBCHHBIE M HECYIIECTBEHHBIC TPU3HAKY, IPHYHMHHO-CIIEICTBEHHbIE
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTHYEH. MOXKET OBITh JAOIMYyIEHa OJIHA 8 0.
HETOYHOCTH WJIM HE3HAUYNTEIbHAS OIINOKa IIPH JOKa3aTeNnbCTBE (POPMYIT H TEOpEM
HCIIPABJICHHBIE CTYACHTOM C ITIOMOIIBIO MPEMOIaBATES.

JlaH nomiHbli, pa3BepHYTHIN OTBET Ha MIOCTaBJICHHBIN BOIIPOC, IOKa3aHO YMEHUE 76
BBLICJIUTh CYLICCTBEHHBIE U HECYIECTBEHHBIC IPU3HAKHY, IPUYUMHHO-CICICTBEHHbBIE )
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cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTHUEH. MOXET OBITh JOMYIIEHBI ABE
HETOYHOCTHU MJIM HE3HAYMTEJbHbIE OLIMOKH IPH JJOKa3aTeIbCTBE (OPMYII H TEOPEM
HCHPABICHHBIE CTYAECHTOM C MIOMOIIBIO IPENo1aBaTesl.

Jlan He nonHeli 0TBET. JIOrHKa U MOCNIEN0BATENbHOCTD H3II0KEHHUS UMEIOT
HapymeHus. JleMoHCTpupyeT 6a30BbIe 3HAHHS 110 MpeaMeTy. FIMeroTcs HeTOYHOCTH
IIPU JI0Ka3aTeJbCcTBE (OPMYJI, TEOPEM

606.

Jan He moyHBIHA 0TBET. JIOTHKA U MTOCIIEA0BATEIFHOCTD H3II0KEHHUS UMEIOT
HapymeHus. JleMoHCTpupyeT 6a30BbIe 3HAHHS M0 Mpeamery . Ilpu moxasarenncTBe
TCOpeM U (hOPMYJI TONYIICHBI 3HAYUTEIBHBIC ONTHOKH.

56.

Jla" He oIHBIN 0TBET. JIorHMKa U IOCIeI0BATEIFHOCTD U3I0KEHUS UMEIOT
HapyuieHus. JlonyiieHsl OmMOKK B paCKPBHITHU MOHATHIA, YIOTPEOICHHH TEPMUHOB.
[Tpu noka3zarenbcTBE TEOpEM U (HOPMYJI IOMYIICHBI 3HAYUTENbHBIE OITHOKH.

46.

JonyieHs! omMOKY B PACKPBITUH MOHSATHH, yIOTpeOieHnH TepMUHOB. He
MPUBEJICHBI JOKA3aTEIbCTBA TEOPEM U BBIBOBI (DOPMYIL.

36.

CTyZIeHT He 0CO3HAET CBA3b 00CY’KAaeMOT0 BOIIPOCa 0 OMIIETy C IpyTHMHA
00beKTaMu TUCUUILTHNHEL. OTCYTCTBYIOT BBIBOJIBI, KOHKPETHU3ALHUS U
JIOKa3aTeIbHOCTh N3JI0XKEHHSI.

26

OTBer npezcTaBisieT co00il pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMH OIIMOKaMH TI0
Borpocy. IIpucyTcTByIoT pparMeHTapHOCTD, HEMOTHYHOCTD M3JI0KEHHS.

16

OTBeT Ha BOMPOC MOTHOCTHIO OTCYTCTBYET
unu
OTKa3 OT OTBETa

0 6.

OIIK-2

IIpakTHyeckoe 3a1aHue BBIIOIHEHO BEPHO,
OTCYTCTBYIOT OIIMOKH Pa3IUYHbIX TUIIOB.

10 6.

IIpakTrdeckoe 3a1aHne BHIIOJHEHO BEPHO,

OTCYTCTBYIOT OIIHOKH PA3JIUYHBIX TUIIOB. MOTYT OBITh TOMYIIECHBI HETOUCTHI B
OTIpe/IeNICHN TIOHATUM, UCTIPABIIEHHBIE CTYJIEHTOM CaMOCTOSITENILHO B MPOIIecce
OTBETA.

96.

XO[[ peuicHus BEPEH, NOJTYyUYCH HeBepHLIﬁ OTBCT HU3-3a OZ[HOﬁ BBIYMCIIUTEILHOM
OHII/I6KI/I, HO IIPU 9TOM UMECTC BEPHAsd NOCICAOBATCILHOCTL BCEX MIArOB PCHICHUS

8 6.

XOH peuicHus BEPECH, NOIYyUCH HeBepHI)If/'I OTBCT M3-3a ABYX BbIYUCIUTCIbHBIX
OH.II/I6OK, HO IIpX 5TOM UMCCTCA BEPHaAsA IMOCICAO0BATCIIbHOCTD BCCX IIAI'OB PCIICHUSA.

76

XO,Z[ peuicHus BEPCH, NOJIYUCH HCBepHHﬁ OTBCT M3-3a ABYX HC3HAYUTCIbHBIX
OIIMOOK PA3INYHBIX TUIIOB, HO ITPXU 9TOM UMECTCA BEPHAs MOCICAOBATCIIbBHOCTh BCCX
11aroB pCIICHMA.

6 0.

Xox pemieHus He BepeH.J{omymieHa ofHa 3HaYnTeNbHBIas OMmMOKa.J{omoHuTeThHEIe
M YTOYHSIOIIME BOMPOCHI MPENOAaBaTeisi MPHUBOIAT K KOPPEKIIMU OTBETA CTYISHTA

56

Xon perieHus He BepeH. |omyeHs! ABe 3HaAYUTENbHbBIe OMTHOKA. J{OTIOTHUTENFHBIE H
YTOYHSIOINIME BOMIPOCHI MPEMNOIaBaTelsl MPUBOJIAT K KOPPEKIIMH OTBETA CTYICHTA

46

Xon pemieHus He BepeH.|omymeHs! Tpy 3HaYuTeIbHbIe OMUOKH. J[ooTHITEeIbHEIE U
YTOYHSIIONTUE BOMPOCHI MPEMNoIaBaTessl MPUBOJIAT K KOPPEKIIMH OTBETA CTYICHTA

36

He BepHas nmocnenoBaTeIbHOCTh BCEX IIaroB perieHus J{omoHuTenbHbIE U
YTOYHSIIOILITME BOMPOCHI MPENoiaBaTessi MPUBOJIAT K KOPPEKIIMHA OTBETA CTYICHTA

20

He BepHast mocienoBaTebHOCTh BCEX IIaroB pelieHus JlonoHuTebHbIE U
YTOYHSIIOLIME BOMPOCHI MpenojiaBaressi He MPUBOJST K KOPPEKIIMU OTBETA CTYIEHTA

16

Brinonnenne IMPAaKTUYCCKOI'o 3ailaHnsd OTCYTCTBYCT

06.

6.3. MCTOHI/I‘{CCKI/IC MaTepualibl, OIPEACIIAIOIINE TPOUCAYPbl OLICHMBAHU A

XapaKkTepucTHKH NPOLEAYPbI

Bun npouenypst Dk3aMmeH/ DK3aMeH
Ilenp nponeaypst BEIIBHUTH CTeneHb copmupoBanHocTr kommereHnmuua OIMK-1
JlokanpHEBIE AKTBI By3a, | [lomokeHNe O MPOBEACHUH TEKYIIETO KOHTPOJS YCIEBACMOCTH U MPOMEXKYTOTHOM

perIaMeHTHPYIOIINEe  MPOBEICHHUE
TIPOLIEAYPHI

arrectanimu  oOydvaromuxcsi CBOY, Bepcust 3.0, ytBepxkaeHo pekropom CBOY
19.02.2019r.
[onmoxenne o OGammpHO-pelTHHTOBOH cucteme B CBOY,Bepcus 4.0, yTBepkKIeHO
21.02.2018 1.
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CyObeKThl, Ha KOTOPBIX HaIpaBlieHa
npoueaypa

cTyneHThl 3,4 Kypca OakanaBpuara

Ilepuon npoBeeHMs MPOLIETyPhI

3uMHsS OK3aMCHallMOHHAas CCCCHUA- OK3aMCH
JletHsas OK3aMCHAIIlMOHHAas CCCCHUA- DK3aMCH

Tp€6OBaHI/I$I K TOMCHICHUAM H
MaTepUuaJIbHO-TCXHUYICCKUM
CpcacTBamM

TpeboBanust k OaHKYy OIICHOYHBIX
CpencTB

Omnucanune MpoBeIeHNUS TPOLEYPhI

DK3aMeH NMPUHUMAETCSA B yCTHOU (popMme Mo OmieraM. JK3aMeHAIIMOHHBIN OHUJIeT 1o
TUCHHTUIAHE BKITIOYAET B TEOPETHUSCKUX BOIPOCA M OAHOIPAKTHIECKOE 3a/1aHHE.
Bpewmst Ha moaroToBky — 1 acTpOHOMHMUYECKHH Hac.

[IIxasbl O1IeHUBAHMS PE3YJIPTATOB

[1Ikayia oleHMBaHMS PE3YJIHTATOB MpUBeAeHa B 11.6.2. PTIJI.

PesynbraTsl mpouesypel

B pesymprate cmaum Bcex 3amanuii st CPC crymenTty HeoOxommmo Habpath 45
6aymutoB, 9yTOOB! OBITH AOMYIIEHHBIM K 3K3aMeHy, U 60 OayiyioB, 4TOOBI HOIXYYHTH
3ayer.
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7. Hepeqeﬂb JJICKTPOHHBIX H MEYATHBIX yqeﬁmﬂx H3)]aHPIi;I

ABTOp, HA3BaHHMe, MECTO U3AHUSl, U31ATEJIbCTBO,
roJ U31aHusA y4eOHOii JuTepaTypbl, BUI U
XapaKTePUCTHKA HHBIX MHGOPMALMOHHBIX

pecypcoB

IleuaTHble
U3IaHUs:
Hanuune B Hb
CBodY,
KadeapanbHas
OMOIMOTEKA U
KOJI-BO
IK3EMILISPOB

ONEKTPOHHBI
€ M3JIaHus:
TOYKa
JOCTyTIa K
pecypey
(HamMeHOBaH
ne ObC, Db
CB®Y)

OcHoBHas JiuTepaTypa

[TanteneeB A.B. MeToabl onTuMH3anuy B IpuMepax
¥ 3a/1a4ax: y4e0. nocobue . — M3n-e 3-e, crep. —
Mocksa: Berci. mik., 2008. — 544 ¢

JlonoiHUTeILHAS JTUTEpPaTypa

Cyxapes, A. . MeTonbl ONTUMH3AINN | YICOHUK U
OpakTUKyM Jjs OakajaBpuaTa M MarucTparypsl /
A.T. Cyxapes, A. B. Tumoxos, B. B. ®enopos. — 3-
e u3l., ucop. u gomn. — Mocksa : M3narenbcTBo
FOpaiit, 2022. — 367 c. — (bakanaBp u Maructp.
Axanemuueckuii kypc). — ISBN 978-5-9916-3859-3.
— Tekcr anekTpoHHbI //  OOpa3oBaTenbHas
iatdopma IOpaiit [caliT]. — URL:
https://urait.ru/bcode/507818

Kynpsues, K. SI. Metoasl onTuMH3anuu : yaeoHOe
nocodue mis By3oB / K. f. Kyapssues, A. M.
[IpynnukoB. — 2-e n3n. — Mocksa : M3narenscTBo
FOpaiir, 2025. — 114 ¢. — (Bwicmiee oO6pa3oBaHue).
— ISBN  978-5-534-21189-4. —  Texkcr

anekTpoHHBId // OOpa3oBaTtenbHas  1IaTdopma
HOpaiit [caiit]. — URL: https://urait.ru/bcode/559518

Camoxuna B.M. Meroauyeckue yKazaHusi K
BBIIOJIHCHHIO CaMOCTOSITEIbHOW ~ pabOThl MO
quctuIimHe  «MeToapl  OTIIMMH3AllMW» Ha TEMY:
«TpancnoprHas 3aJ1a9ay JUIS CTY/ICHTOB
HanpasieHuss noarotoBku: 01.03.02  «llpuknagnas
MaTeMaTHKa u uHpOpPMATHKaY,

09.03.03"IIpuknagnasuaGopMaTrukay, Hepronrpu
2018, 53 c.
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https://urait.ru/bcode/507818

8. [lepeuens pecypcoB HH(POPMALHMOHHO-TEJIEKOMMYHUKANMOHHOI ceTH « AHTepHeT» (1as1ee ceTb-UHTEpHET),
HEOO0XOAMMBIX ISl 0CBOEHHUS TUCHUTIIHHBI
1) Topranm Math.ru: Oubnuoreka, Menuareka, OJMMIIMAABL, 3aJadd, HAy4YHbIE IIKOJIBI,HCTOPUS
MaTeMmatukuhttp://www.math.ru
2) MOCKOBCKHIA IICHTP HENPEPHIBHOT'O MaTEMaTHYECKOTO 00pa3oBaHu http://www.mceme.ru
3) IlpukmagHas MaTeMaTHKa: CIPABOYHHK MAaTEMATHYECKUX (OPMYI, IPUMEpPHl U 3aladdl C PEeIICHUSIMU
http://www.pm298.ru

9. Onucanue MaTepl/laﬂbHO-TeXHl/l‘leCKOﬁ 633])], HEOOXO0AUMOM 1)1 OCylIeCTBJICHUSA 06pa30BaTeJ’le0F0 mpouecca 1mo

JUCHHUILTHHE
Ne Buanl yueOHBIX HanmeHnoBanue aynuropuii
ARLY - yAuTOpUH, Iepeuenn o0opynoBaHuUst
n/n 3aHATHI Ka0HHeTOoB, 1a0opaTopuii u mp.
| JleKMOHHEBIE 3aHATHSA, MynbTUMEAUHHBIH KaOUHET HMHTEPAKTHUBHAS IOCKA, HOYTOYK,
" | mpakTHYecKue 3aHITHS MYJIbTHMEIHAHBIA IPOCKTOP
2. IToaroroska xk CPC Kabuuet mst CPC Ne 402 KomnbroTep, JOCTYI K HHTEPHET

10. Ilepeyenn nHGOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3YEeMBIX IIPH OCYILECTBJICHHH 00pPa30BaTe/IbHOIO Npolecca
MO0 JUCHMILINHE, BKIIOYAs NepevYeHb NPOrpaMMHOro odecrnedyeHnst ¥ ”HGOPMALNHUOHHBIX CIIPABOYHBIX CHCTEM
10.1. INepeuens MHGOPMAITMOHHBIX TEXHOIOTHH, HCIOIBb3YEMBIX ITPH OCYIIECTBICHUH 00pa30BaTeILHOTO Mporecca 110
ACLUILIAHE>

IIpu  ocymecTBieHMH  00pa30BaTENBHOTO  Ipolecca 10 AWCHMIUIMHE — MCHONB3YIOTCS  CIIEAYIOIIHE
MH(POPMAINOHHBIC TEXHOJIOTHH:

. WCIOJB30BAHNE HAa 3aHATHSX OJJIEKTPOHHBIX M3MaHUH (YTEHHWE JeKIMH C WCIIOJNE30BAaHUEM Claif-
MIPE3EHTAINH, 3JICKTPOHHOTO y4eOHOTOo 1oco0us), BUACO- U ayaAnoMarepuaioB (depe3 MHTepHeT);
o OpraHu3aIUsl B3aMMOACHCTBHS C 00YYAONIUMHUCS TOCPEACTBOM 3jiekTponHoM mouThl 1 CJIO Moodle.

10.2. TlepeueHb MPOrpaMMHOTO 00CCIICUCHHS
-MSWORD, MSPowerPoint.

10.3. ITepeuens MHGHOPMATMOHHBIX CIIPABOYHBIX CHCTEM
He ncnonesyrorces.

B nepeyHe MOTYT OBITh yKa3aHbI Takue HH()OPMAIMOHHBIC TEXHOJIOTHH, KaK HCIIONB30BAHHE HA 3aHATUSX HJICKTPOHHBIX M3JAHHI (YTCHHE JICKIHUH C
HCIIONB30BaHUEM CIaiJ-IIpe3eHTali, dJIeKTPOHHOrO Kypca JeKIHil, rpaduueckux OOBEKTOB, BHIEO- ayIquo- MaTepuanoB (uepe3 MHTepHer),
BHPTYaJIbHBIX JIAOOPATOPHH, MPAKTUKYMOB), CICHAIM3HPOBAHHBIX M OQHCHBIX NMPOrpaMM, MH()OPMALMOHHBIX (CIPABOYHBIX) CHCTEM, 0a3 JaHHBIX,
OpraHU3aIMs B3aUMOJCHCTBHSA ¢ 00yUaIOIHMHCS ITOCPEICTBOM JJIEKTPOHHON MOUTHL, (hOopyMOB, VIHTEpHET-IpyIII, CKaiIl, JaThl, BUACOKOH(EPEHICBS3b,
KOMIIBIOTEPHOE TECTUPOBAHHE, IHUCTAHIMOHHBIC 3aHATHS (OIMMIIMAAbl, KOH(pepeHIH), BeOMHap (CeMHHap, OpraHHM30BaHHEIH uepe3 MHTepHer),
MOJrOTOBKA ITPOEKTOB CUCIIOIB30BAHUEM 3JIEKTPOHHOTO O(rca Mt 0O0JIOUKH) | T.II.
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http://www.pm298.ru/

JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJIAHBI

b1.0.16 MeToabl onTUMHU3ALNHA

YueOHbli BnecenHble n3MeHEHUA IIpenonaBarens IIpoTokon 3acenanus
roJ (®HO) BBIITyCKaIOIIEH
kadenpri(nata,Homep),
®UO 3aB.xkadenpoi,
MOJIIKCh

B mabnuye yxazvieaemcs monvko xapakmep usmMenenull (Hanpumep, usmenenue memvl, CRUCKA UCIMOYHUKO8 NO meme Ul
memam, Cpeocme NPOMedCYMOYHO20 KOHMPOIA) C yKazauwuem NyHKmog paboueti npocpammbul. Camo codepoicanue
usMeHeHull 0oPMAAEMCA NPUTOHCEHUEM O CKEO3HOU HyMepayul.
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MuHHCTEpCTBO HAyKH U BhIcIIero oOpa3oBanus Poccuiickoit deneparmu
DdenepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTEIIbHOE YUPEkKAECHUE BBICIIET0 00pa30BaHUs
«CEBEPO-BOCTOYHBIN ®EJEPAJIbHBIM YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texunueckuit uHCTUTYT (punmnan) GDI'AOY BO «CBDVY» B r. Heprourpu

Kadenpa marematuku u nHGOpMaTHUKU

PaGouas mporpaMmMa AUCHUTIITMHBI
b1.0.16 MeToabpl oNTHMHA3AINH

JUIs IpOTrpaMMBbl OakaiaBprara
10 HaIlPaBJICHUIO MOATOTOBKH
09.03.03"IIpuknagnas uapopmaTuka”,
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PEKOMEHZIOBAHO OJJOBPEHO I[MPOBEPEHO
3aBenyronuii kKageapoit 3aBenyronuii Beimyckatomed | HopMokoHTposb B cocTaBe
paspaborunka Mull kadenpoit Muld OII npoiinen

/ Camoxuna B.M. / Camoxuna B.M. | Crnenmanuct YMO
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[Mpencenarens YMC / Sinpeesa JI.JI. / Cemenenko M.A.
nporokos1 YMC Ne 9 ot «23» anpens 2026 r. «20» _ampens  2026.
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