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1 IEJIM U 3AJJAYH OCBOEHUS JUCHUITJIMHBI

1.1. Ieablo ocBOeHHUS] AMCHUILIMHBI SBJISETCH W3YUYCHHE CTYIACHTAMU COBPEMEHHBIX
METOJI0OB MOJIETIMPOBAHUS CUCTEM, METOJIOB UCIIOJIb30BaHU MareMarudeckoro anmnapara u [1K s
IIOCTPOCHUsS W AaHAIW3a MOJECJIECH, HUMEIIIUX pa3JIMYHyl [PUPOLY; H3Y4YECHHE THUIIOBBIX
MAaTEeMaTU4YECKUX CXEM MOJAEIUPOBAHUSA CUCTEM.

1.2. 3aga4yu ocBOeHMsI TUCHUILIHHBI (MOTYJIfA):
= OCBOCHHEC OCHOBHBIX HpI/IHL[I/IHOB U MECTO0B HOCTpOeHI/ISI MATCMATHYCCKUX MOI[CHCﬁ CI/ICTCM;
-IPOBEACHHUS JUTS HUX BBIYUCIUTEIBHBIX SKCIIEPUMECHTOB;

- IOJIYUCHHUC TIMPAKTUYCCKUX HABBIKOB IMOJIYYCHHA MOIIGHGP'I N HX HCIHOJB30BaHUA  JJIA
HCCIICOOBAHUA, IIPOCKTUPOBAHUA U paHHOHaHBHOﬁ 9KCIUTyaTalluku  CUCTCM  YIIPABJICHUA
IMPONU3BOJACTBCHHBIMU ITPOLCCCAMMU.

2 MECTO JUCHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

VYuebnas qucuummaa b1.6.3 «MaTtemarudeckoe MOAETHPOBAHNE» BKIIOUEHA B 00s13aTEIBHBIN
nepevyeHb JUCLUILINH 0053aTesIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMbl BHE 3aBUCUMOCTH OT €€
HanpaslieHHOCTH (npodwist). JucuunianHa peanusyercss B cOOTBETCTBUM ¢ TpeOoBaHusiMu OI'OC,
OIIl BO u YII, no gaHHOMY HaIpaBJj€HUIO MOATOTOBKH.

JucrunianHa «MaTeMaTHdeckoe MOAETHPOBaHNE» 0a3upyeTcs Ha CIeIyIONNX TUCIUILIHHAX:
Marematuka, @usuka, [IporpammupoBanue u anroputmusaius, MoaenupoBaHue cucteM (ypOBHS
OaxasaBpuata), Teopusi IUCKPETHBIX CUCTEM.

Jucuunnuna b1.b.3 «Marematudyeckoe MOJIEIUPOBAHKE» SIBISIETCS OCHOBOTMOJATAOLIEH st
BBITIOJIHEHUSI HAYYHO HCCIIEIOBATEIHLCKOW PAOOTHI M K BBHIMOJHEHHIO, TOATOTOBKE MPOIETYPhI
3amuThl 1 3amure BKP.

Pabouas nporpamma nucuuiuinHbl «MartemMatnyeckoe MOIETUPOBAHUEY Ul MHBAJIUIOB U JIUI]
C OrpaHMYEHHBIMH BO3MOYKHOCTSIMH 3]I0pOBbsI pa3zpabaThIBAeTCsl HHIMBUAYAIBHO C Y4YETOM
O0COOCHHOCTEN TNCUXO(PHU3UUYECKOrO pa3BUTHUS, HHAWBHUIYaJbHBIX BO3MOXKHOCTEM W COCTOSTHUS
3JI0pOBbsI TAKUX O0YUAIOIIUXCS, IO UX JTUYHOMY 3asBICHUIO.

3 KOMNETEHLIMHM OBYYAIOLIETOCSl, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHMS JUCHUILINHBI (MOJLY.JI5T)

Tabmuna 1 — ®opmupoBanue komnerernnu OIK-5 nucrunmmnamu

HaumeHoBanue  nucuMniuH,  dopmupymomux  koMmnereHuuio | CemecTpsbl (hopmupoBanus
COBMECTHO KOMIETEHIUH JUCIUTIIMHAMU.
Koa xomnerenuun OIIK-5. 1 2 3 4

TGOpI/ISI JAUCKPETHBIX CUCTEM

MaremaTtnueckoe MO/IeTMpOBaHUE

Hayuno-nccnenoBatensckas padbora

Brinonnenue, noAroToBka K npoueaype 3amuTsl 1 3amurta BKP




INEPEYEHb TIIUIAHUPYEMbBIX PE3VJIbTATOB OBYYEHUA 110 JAUCLHUIUIMHE, COOTHECEHHbLIX C JIUIAHUPYEMbIMU

PE3YJIbBTATAMU OCBOEHMNAI OI1

Tabnuna 2 — [lepeueHs TUIAHUPYEMBIX PE3yJIbTATOB OOYYCHHUS 110 TUCIUTUIMHE, COOTHECCHHBIX C TUIAHUPYEMBIMH PE3YJIbTaTaAMU OCBOCHUS

Koa n HauMeHoBaHue

Koa m HauMeHOBaHM(
HHIUKATOPA

OueHoYHbIE CPEICTBA

KOMITeTeHIHIH e IInanupyemsie pe3ybTaThl 00y4eHHs 110 JHCIHILIHHE Texkywero IIpomexyTouHoi
KOMITETeHIHH KOHTPOJIst aTTecTaluu

OIIK-5. HOIIK-5.2 - 3HaTh: MOHATHE | YMeTh: cTpouts | Biaagers: BBITIOJTHEHHE 3 | Bompocst TUISt
Crniocoben paspabateiBath | [Ipeanaraer K | BBIYUCIHUTEIBHOTO MaTeMaTH4ECKue HaBbIKaMH  paboThl | KOHTPOJBHBIX paboOT | YCTHOTO
AHAIIUTUYECKHE U | UCIOJIb30BAHUIO OKCIIEPUMEHTa,  €ro | MOJAENM  pPa3IM4HbIX | HA  mepcoHansHOM | (o 10 BapuaHTOB B | cobecemoBaHUs u
YUCJICHHBIE METOABI IIpU Ppa3InYHbIC OCHOBHBIC JTallbl, (1)I/I3I/IKO-XI/IMI/ILIeCKI/IX KOMITBIOTEPE, Ka)K,HOfI MPaKTUICCKUeC
CO3JaHUU AHAIUTUYECKHUE u | nuddepeHanbHbe IPOLIECCOB; YHCIICHHBIMU KOHTPOJIbHOU 3amaud B OmiieTax K
MaTeMaTHYeCKUX MOJENEH | YHCIEeHHBIE METOJNbI | YpaBHEHHS (1Y), | cocTaBisITh aNrOpUTM | METOJIaMH, pabote) 9K3aMeHaM (20
MaliuH, IIPUBOJOB, npu CO31aHHUHN OITMCBIBAKOIIINEC YHUCJICHHOT'O PCHICHUA MNPpUMCHACMBIMU  JIA 61/IJ'ICTOB)
000pyZOBaHUS,  CHCTEM, | MATEMaTHYECKUX OCHOBHBIC  (PM3MKO- | 33/la4¥ W IIPOTPaMMy | pEIICHUS YpaBHEHHH
TEXHOJIOTUIECKIX Mozenen XHMHYECKHE JUIL €T0 pealu3allii | MaTeMaTHYEeCKOH
MIPOLIECCOB npoueccel; koHedHo- | Ha  IIK;  pemars | ¢usnkny,

Pa3sHOCTHBIE METOMABI | MaTeMaTHYECKH OITHCHIBAIOIINX

peLICHUsT YpaBHEHWH | MOCTaBJICHHbIC MaTeMaTHIECKYI0

B YaCTHBIX | 33Jja4M B Cpele | MOJIEIb 3a1a4H;

MPOM3BOIHBIX u | MathCad, Matlab; - METOIAMU

CHUCTEM - IJIaHUPOBATh IIOCTAaHOBKHU 3aaa4 Hu

00OBIKHOBEHHBIX /Y nporecc 00paboTku

-IIOCTAaHOBKY MOJCIUPOBAHUA " | pE€3yJIbTaTOB

np06neM MaTreMaru- BBIYHCIIUTCIIBHOI'O KOMIIBIOTEPHOT'O

YECCKOro " | DKCIIEpUMECHTA B MOJCIIUPOBAHUA B

nH(pOpPMAMOHHOTO podecCHOHANBHOM podecCHOHANTBHOM

MO/JIETTMPOBaHUS JeATeTbHOCTH JeATeIbHOCTH

CJIOKHBIX CHUCTEM B

npodeccrnoHabHOM

obnactu




4 CTPYKTYPA U COAEP KAHUE JUCHUITJIMHBI

4.1 Pacnpeaesienre TPy10éMKOCTH AMCUMILIMHBI IO BUaM padoT 1o ceMecTpam

OO6mas Tpyno&MKOCTh NUCHMIUIMHBI cocTaBiseT 4 3ad.en./144 wyaca, pacmpeneneHue

9acoB IO BHJIaM pabOT ceMeCTpaM MPEICTaBICHO B Ta0. 3.

(DOpMaT HU3YYCHUA JUCHUIIIMHBI: C UCIIOJIb30BAHUEM 3JIEMCHTOB 3JICKTPOHHOI'O 06yLIeHI/I5[.

Ta6mmma 3 — Pacnpenenenue Tpy10EMKOCTH AUCIMIUIMHBI IO BUAAM pa0doT 1O ceMecTpam

dast ounoii gopmbl 00ydeHust

Bun yuebnol paboThl Bcero CemecTtphbl
9acoB 2
1. KonrakTHas padorta ovﬁyqalomnxcﬂ ¢ mnpemnojaaBaTejieM 57 57
(o BuaaM y4eOHBIX 3aHATHI) (BCero), B TOM YHCIE:
1.1. AyauTtopHble 3aHATHA (BCero), B TOM YHCJIE: o1 o1
- nexruu (JI) 17 17
- naboparopusie padotsl (JIP)
- npaktuaeckue 3ansatus (113) 34 34
- npakTukyMsl (I1)
1.2. BHeaynuTopHble 3aHATHS (BCero), B TOM YHCIIE: 6 6
- TPYIIIOBBIC KOHCYJIbTAIIMU 10 JUCITUTIINHE
- TpYINIOBbIE KOHCYJIbTAIlMM IO MPOMEKYTOUYHOM 2 2
aTTecTaluu (3K3aMeHbI)
2. CamocrositenbHas padora cryaenra (CPC) (Bcero) 51 51
Bupa npomexyTo4HOM aTTeCTAMHA ~ IK3aMEHbI 36 36
O0mas Tpy10eMKOCTb, Yachl/3a4eTHbIE eIMHULIBI 144/4 144/4

4.1 ConepxaHue IMCUHMIIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

ConeprxaHue JUCUUIUIMHBI, CTPYKTYpUPOBAaHHOE 110 TeéMaMm, IPUBEJCHO B Tabuule 4.

B cronbue «Bua CP» BBeneHbI clieayonie COKpaieHus:

«Jlekmum» — npeanojaract N3y4eHuc MaTcpruaioB y‘le6HI/IKOB )51 y‘-Ie6H]':>IX mocooui JJIsA
MMOATOTOBKH K JICKOUAM U ITOBTOPCHUE MaTCpHajia IIOCIC NPOCIYyIINBAHUA JICKIWHA IJId y4aCTHA B

06CY)KI[CHI/I$IX Ha NPAKTUICCKUX 3aHATHAX.

«HpaKTmca» - npeamnojiara€t UCIOJIb30BaHUEC MCTOANYCCKUX pa3pa60T0K JJIs1 TIOMOIIH
IpUu pCHICHUN NHAWBUAYAJIbHBIX 3ala4 U PCIICHUC 3a/1a4 U3 3aJTaYHUKOB.



4.2 ConepixaHue IHCHHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tabnuna 4 — Coneprxanue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM JIJIsl 00ydaroumxcs 04Hoi popMbl 00ydeHus

[Tnanupyembie . Bunst yqe66Hop1 paboThI HauMeHoBa- HarMero
KOHTPOJHpPYe-

( ponupy OHTAaKTHad padboTa g HHE UCIONb- | Peammszanmst BaHME
MBIC) pe3yJIbTAThI 3 SYCMEIX K- B pAMKax paspato
ocsoenmst: OIK u g“ THBHBIX U [IpaKTH4ec- TaHHOT'O

UHAUKATOPHI =] 7
A P HaumeHnoBanue tem ) o 3 = Bux CPC UHTEPaKTHB- KoM SNCKTPOH
JIOCTHKCHUS o 2 L, E ol 52 MOJITOTOBKHU HOTO
. < o & o S £ 5 o HbIX (T oeM- Kypca
KOMIIETEHIIUH - o = o - = 6 PYyX yp
= i i E |5 ¢ = 00pasosa- KOCTb B (Tpynoem
g 3 é 25| S ?; %3 TENbHBIX gacax) KOCTb B
= = 8 = § S¢g9 TEXHOJIOTUIA qacax)
2 cemecTp
Pa3nen 1 [locTpoeHHEe MaTeMaTHYECKUX MOJENIEH
Tema 1.1 Buasl MareMaTHYeCKUX MOJIENCH, 1 - 2 4 Paz6op
(hopMBI UX TIPEACTABICHUS. peuIeHus
Tema 1.2 MaTeMaTHdecKre MOACIN ISl CUCTEM 1 2 4 KOHKPETHBIX
C COCPEIOTOYCHHBIMHU TMapaMeTpaMu MPUMEPOB  C
Tema 1.3 DieMeHTapHbIe  MaTeMaTHUECKUE IOMOIIBIO
PHBIE 1 2 4 Jescuun: (6.1.1: C. 11-54);
Monemu. I[lpumepbr Mopmeneidl Mmody4aeMbIX W3 (6.1.1: C. 56-86) MIpe3CHTAIHA
OIIK-5, (hyHIaMEHTAIBHBIX 3aKOHOB IPHPOTBI A H'y TOCKH
NOMK-5.2 Tema 1.4 MaTeMaTHdecKre MOACIN ISl CUCTEM 1 2 4 (6.1.2: C.11-53, C. 58-92)
) Mpaxruka: (6.1.4: C. 24 -53)
C pacmpeie’IeHHBIMA TIapaMeTPaMU.
(MaremaTu4eckre MOJICITH ITEPEeHOCca BEIIECTBA)
Tema 1.5 MaremaTuueckoe MOJEIUPOBAHUE U 2 2 4
BBIYUCITUTEIHHBIN SKCIIEPUMEHT
HToro no pazaeay 1 6 10 20
Pa3snen 2 Metoapl HcciieJOBaHUI MaTeEMAaTHUECKUX MOJIEIIEN
Tema 2.1 Knaccudpukaumst ypaBHeHHH B | 2 2 4 Jlexmn: (6.1.3:C.189-264)
YACTHBIX IPOU3BOIHBIX IMpaxTuka: (6.2.2: C.89-105)




[Inanupyemslie

Bunasr yueOHOH paboTHI

Haunmenosna- Haumeno
(KoHTpOMHMpYyeE- KonraktHast paboTa =
g HHE UCIIOJb- Peanusanus BaHUC
MBI€) pe3yIbTaTHI 3 3yeMBbIX aK- B paMKax paspato
ocsoenmst: OIK u :* TUBHBIX U [IpaKTH4ec- TaHHOT'O
g N
HHIAKATOPHI HanMeHOBAHME TeM o . g Bux CPC HHTEPAKTHB- KO INEKTPOH
OOCTHUXKEHUS o é o E 8 5 g HBIX IIOATOTOBKH HOTO
KOMIIETEHIIN = 8| 87 % E[ 3 (Tpymoem- Kypca
=} g = E = £ 9 i obpasosa- KOCTb B (Tpymoem
513 é 2 B2 § Q TeIbHBIX qacax) KOCTb B
= = g é“ § S8 C TEXHOJIOT U gacax)
Tema 2.2 Meton pa3aeieHus IepeMeHHbIX 2 4 4 Jlexknuu: (6.1.3:C.27-135 Paz6o
p P P
IMpakruka: (6.1.5: C. 47-57) | pemicHus
Tema 2.3 BapuanuoHHbIE W TPOCKIMOHHBIC | 2 4 4 Jekmun: (6.1.3: C.195-207,) KOHKPCTHBIX
] MpUMEPOB ¢
METO/IbI (6.1.2:C.246-269)
= MTOMOIIBIO
Tema 2.4 Meton KOHEYHBIX pasHocTeil. 2 12 Ipakruka: (6.1.6: C.67-720) S ——
AnnpokcuMarys, yCTOHYHBOCTh, CXOIUMOCTb. (6.2.2: C. 106-118) S ——
PasHocTHas 3a1a4ya JUTst ypaBHEHUsI
OIIK-5 TEIUIONPOBOJHOCTH HAa OTpe3ke. SIBHbIE U
HOIK-5.2 HESIBHBIC CXEMBI. Meron MIPOTOHKH,
JIOCTATOYHBIE YCIIOBUSI YCTOWYHBOCTH.
DKOHOMHUYHBIE PAa3HOCTHbIE cxeMbl. Cxema
MepeMeHHbIX HamnpasieHuit. KoHcepBaTHBHBIE
OJTHOPO/THBIE PA3HOCTHBIE CXEMBL.
Hroro no pazgeny 2 8 18 24
Pasnen 3 VccrnenoBanue v mpuMeHEHHE MaTEMaTUYECKUX MOJIEIeH
OTIK-5 Tema 3.1 [lepeHoc BemecTBa B AByX(pa3HO 1 4 4 Jlexnun: (6.1.1: C. 369-400)
I/IOHK:S.Z cpene. AnHamuka copOmu Mpakruka: (6.1.1:C.369-400)
Tema 3.2 RLC nenouka u HeTMHEHHBIN 2 2 3 Jlexnuu: (6.1.1:C.369-400),
OCHMILISATOP. MOZEIb «XUIIHUK-KEPTBAY. Mpakruka:(6.1.1:C.369-400)
Hroro no pazaeny 3 3 6 7
UTOrO MO JUCLHUILIUHE | 17 34 51




5 TEKYHIMA KOHTPOJIb YCHEBAEMOCTH W IPOMEXYTOUYHAS
ATTECTALIUSA ITO U'TOI'AM OCBOEHUA JIUCHUIIVIMHBI.

5.1. TunoBble KOHTPOJIbHbIE 33JaHMSl WJIH HHbIe MATepHAJbl, He0OXOAUMbIE JJIs
OLICHKHU 3HAHU, YMEHUH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH

1) IlpumepHas TeMaTHKa KOHTPOJILHBIX PabOT

2) TecTsl sl TEKYLIETO M IPOMEKYTOYHOTO KOHTPOJISl 3HAHUI 00y4aroIiXcst

3) Bompock! 1151 MOATOTOBKH K KOHTPOJIBHBIM MEPOIPUATHSAM (TEKYIIIUHA KOHTPOJIb)
4) TlepeueHb BOIPOCOB, BBIHOCUMBIX Ha MPOMEKYTOUHYIO aTTECTALUIO (IK3aMEH )

5.2. Onucanue nmoka3zarejed M KPpUTEPHEB KOHTPOJISI YCIIEeBAEMOCTH, ONMMCAHME HIKAJI
OlleHUBAHUS

Jl1ig onieHKY 3HaHMM, YMEHU, HABBIKOB U (JOPMUPOBAHUST KOMIIETECHIIMH TI0 TUCIUILINHE
npuUMeHseTcs 0aUTbHO-PEHTUHIOBAsI CUCTEMa KOHTPOJISI M OIICHKU YCIIEBAEMOCTH 00YyUarOIIUXCs
ouyHori ¢opmbl. OCHOBHBIC TpeOOBaHUS OALILHO-PEUTHHTOBOH CHCTEMBI 1O AMCIUIUIMHE W
IIKaja OLICHUBAHUS MTPUBEEHBI B TabMUIax S - 7.

Tabnuna 5 — TpeboBanus 6ATITEHO-PEUTUHTOBOM CUCTEMBI 110 TUCITUTUIMHE

MakcumanbHbIe
Kommuect | gammer 3a JononaurensH I tpadusie
BI/IZ[I)I pa60T BO IIOJIBUL pa6OTLI CpOKI/I BBITIOJTHCHUSL pIe OaUIBl 6aﬂﬂbl
TOJABHUJIOB MOJIBUJIOB PaOOTHI
paboTs! 1 2 3a HapylIeHUe
CPOKOB
KonTponbsHbIe paboThI Ho+43als Ho-43al
2 10 10 Mapr, anpens CPOK CIaHHYIO paboty
paboty
+ -
JlaGopatopHbie paboThI 6 5 Gamion B teuenue Jo +4 Ho -4
ceMecTpa
BrInosHeHHE  TOMANTHUX 5 ITo 4 6anna 3a 1 B Teuenue Jo +1 ©Oamma | Jlo -1 Gama 3a
3a/IaHul paboty ceMecTpa 3a 1 paboty 1 paboty
[Tocemenue 3aHITHHA Jlo 0.25 6anna Oteet y nocku | Ilo -1 Gamty 3a
(ygactue B 00CYXICHHUAX 16 eXeHeIeITbHO 1o +1 Gamna 1 mpomyck
3a | Hexemro
3ajaq)
OTBeT Ha IK3aMeHe 1 26 ceccHs
HIkaua JK3aMeH
OIlCHUBaAHUA
86-100 OTnau4HO
71-85 Xoportio
55-70 VY 10BIETBOPUTETHEHO
0-54 HeynonerBoputenbHO




Tabnuma 6 — Kputepun onieHuBaHusI pe3ysibTaTa 00yUeHUs MO0 JUCIUILINHE U [TKaTa OICHUBAHUS

Kputepun onieHuBaHMS pe3ybTaTOB 00y4IeHHUS

Ko/ 1 HAMMeHOBaHH OreHka Orenka Orenka Orenka
Koxn WHIHKATOA «HEy10BJICTBOPUTEIbHO» «YIOBJIETBOPUTEILHOY / «xopouio» / «OTJIUYHO» /
HaNMCHOBAHHC JOCTHIKCHHS / «HE 3a4TEeHO» «3a4TEHO» «3a4TEHO» «3a4TECHO»
KOMIICTCHIIUN KOMIICTCHITHH 0-5f1% 5 v55-70% 5 71-SVS% § 86-190% 5
OT max PeUTUHTOBOH OT max peUTUHTOBOH OLICHKH OT max PeUTUHTOBOU OT max PeHTHUHTOBOU
OLIEHKH KOHTPOJIS KOHTPOJIA OLICHKH KOHTPOJIS OLICHKH KOHTPOJIS

OIIK-5. HOIIK-5.2 - N3znoxenue yueOHOTO ®parMeHTapHbIe, 3Haer Marepuanl Ha | UMmeer rayOokue 3HaHUS
Crioco6en [Mpennaraer Kk | MaTepuanga OECCHCTEMHOE, | IOBEPXHOCTHBIE 3HAaHUA 00 | JOCTaTOYHO XOpOIIEM | BCETO MaTepuana,
pa3pabaTbiBaTh HCIIONIB30BAaHUIO HETIOJHOE, HE 3HAET | OCHOBHBIX CTPYKTypax | ypOBHE; MPEJCTaBIAET | IOHUMAET CTPYKTYpYy
AHAIMTUYECKUE W | pa3IM4YHbIE OCHOBHBIX CTPYKTYD | JNaHHBIX. OCHOBHBIE 33J]a4d B paMKax | JTUCLUILIMHBI, OCBOMII
YHUCIICHHBIE AHAIUTUYECKUE W | JaHHBIX, HE MOeT | M3noxeHue nosy4eHHbIX MIOCTAaHOBKH IieJiei 1 BBIOOpa | HOBAIlMM  JIGKIIMOHHOTO
METO/bI IPH | YHCIIEHHBIE UCIIOJIb30BaTh WX  HPH | 3HAHUI HEMOJIHOE, OHAKO 3TO | ONTHMAJbHBIX CIOCOOOB MX | Kypca IO CPaBHEHHIO C
CO3JaHuHI METOMBI npu | IPOrPAaMMHOW  peaM3alliy | HE MPEISTCTBYET YCBOCHHUIO | JTOCTHKCHHUSL. yueOHOH  nuTeparypoii;
MAaTeMAaTHYECKUX | CO3[JaHUU AJITOPUTMOB, YTO | NOCJIENYIOLIET0  MaTepuana. U3JI0KEHUE TI0JYyYEHHBIX
MOJIeNIell MAIllMH, | MAaTEMaTHUECKAX MPENATCTBYET ycBOEHHIO | JlomycKaroTcs OTJICIIbHBIE 3HaHUHN TIOJIHOE,
[IPUBOJIOB, Mozenen MOCIEAYIOUIET0 MaTepHana CYILIECTBEHHBIE omnoKwy, CHUCTEMHOE; JIOITyCKaIOTCs
000pyOBaHHS, HCIIPABIEHHBIE C ITOMOIIBIO eAMHUYHbBIE OLINOKH,
CHUCTEM, npenogasarens. 3aTpyAHEHU CaMOCTOSITENILHO
TEXHOJIOTMYECKUX pu (dbopmMynMpoBaHUN HCIIpaBIIsIEMbIE npu
IIPOLIECCOB OCHOBHBIX IOJIOKEHUN W HX cobeceJ0BaHUH

IIPUMCHCHUHU
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Tabmuma 7 — Kputepun oreHuBaHus

Ounenka Kpurepumn onieHuBaHus
. OIIEHKY «OTJIMYHO» 3aCIyXUBaeT OOYyYaroOmHUKCsA, OCBOWBIINKA 3HAHUS,
Bricokuii ypoBeHb N
YMCHHSI, KOMIICTCHIIMM W TCOPSTHYECKUH Marepual 0e3 mpoOeos;

«5»
(oTIHO)

BBITIOJTHUBINUN BCE 3aJlaHUs, MPEIyCMOTPCHHBIC YUYEOHBIM ILIAaHOM Ha
BBICOKOM Ka4e€CTBEHHOM ypPOBHE; NMPAKTHYECKHE HABBIKH MPO(ECCHOHAITEHOTO
MIPHIMEHEHHS] OCBOSHHBIX 3HaHUH c)OPMHIPOBAHEI.

CpenHuil ypoBeHb
«4»

OLCHKY «XOpoI1l0o» 3acClIly>KUBacT 06yqa}01111/117lc;1, MPAKTUYCCKU IMOJHOCTBIO
OCBOHBIIHM 3HaHUA, YMCHHUSA, KOMIICTCHIHMU U TeOpeTI/I‘lCCKI/II‘/'I Marcpual,

(xoporo) y4eOHBIC 3a/laHUS HE OLIEHEeHBI MaKCHMAIBHBIM YHCIOM 0alllioB, B OCHOBHOM
chopMHPOBaAI IPAKTHUECKIE HABBIKH.
[Moporogsiii OLICHKY «Y/AOBJIETBOPUTELHO» 3aCIyKUBaeT OO0yYaroIIWiicsa, YacTHYHO C
YPOBEHB «3» mpoOeraMi OCBOWBINWK 3HAHWSA, YMEHHUS, KOMIIETEHIIMW W TEOPETHYECKUI
(ymoBrieTBOpUTENB- | MaTepuaj, MHOTHE yueOHbIe 3a/IlaHus TUO0 HE BBITOIHWI, JTNOO OHU OIICHEHBI
HO) yuciaoM OauloB ONM3KMM K MHHUMAaJIbHOMY, HEKOTOpBIE TPAKTUYECKUE
HaBBIKH HE C(HOPMHUPOBAHBI.
MuHuManbHbIA OIIEHKY «HEYJIOBJIECTBOPHUTEIHHO» 3aCITyKUBAET O0YUAIOIINNCS, HE OCBOUBIIUH
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHIINH U TEOPETUIECKII MaTepra, yaeOHble 3a1aHus
(HeynoBIEeTBOPH- HE BBITIOJHWIL, TIPAKTHYECKHE HABBIKK HE CPOPMHUPOBAHEI.
TEIHHO

6 YYEBHO-METOAUWYECKOE OBECIIEYEHUE JUCHUITJIMHBI

6.1. YueOHasi imteparypa

6.1.1 BBenenue B MaTeMaTHYECKOEe MoaeIMpoBanue: yueOH. nocooue / ITox pex. I1.B. Tpycosa. — M.Jloroc,
2015. — 440c. (OBC «KoncympranT crymeHtay._https://www.studentlibrary.ru/ru/book/ISBN5940102727.html
([lata o0p. 28.02.2023)

6.1.2 Camapckuii A.A., MuxaiinoB A.Il. Matematnueckoe moaenupoBanue: Mnen, Meronsl, [Ipumepsr. — 2-¢
u3g., wucrnp. M.: @wmmamiut, 2001.-320 c.-ISBN 5-9221-0120-X. 3BbC «KoHCynbTaHT CTyAeHTa»,
https://www.studentlibrary.ru/ru/book/ISBN592210120.html (/Tata o6p. 28.02.2023)

6.1.3 Tuxono A.H., Camapckuii A.A. YpaBHEHUs MaTeMaTHUeCKOW (u3uku: YdueOHHK.- 7-¢ u3n. U3n-Bo
«Hayxkay, 1977, - 736 c.

6.1.4 Talinyk A.P., beasies B.E., IIbsiBuenko T.A. Teopusi aBTOMaTn4ecKoro yIpaBlIeHHS B TpUMEpax U
3amauax ¢ pemenusimu B MATLAB: uznatensctBo «Jlanby, 2011.-464 c.

6.1.5 Boaxor E.A. UucjieHHbIe MeTOABI: yueO. mocodue i By3oB. — M.: Hayka. ', Pen. ®dus.- mart. yur.,
2008. — 256 c.

bubnuoreunsii GoHA YKOMIIJIEKTOBAaH IEYATHBIMM MU3JAaHUSIMU U3 pacdyera He MeHee 0,25
9K3EMILIApa KaKJIOro0 W3 W3JIaHUM, yKa3aHHBIX BBIIIE Ha KaXXKI0ro oOydarollerocs M3 4ucia JIull,
OJTHOBPEMEHHO OCBAMBAIOLIUX COOTBETCTBYIONIYIO JUCHUIUIUHY (MOIYJIb).

6.2. MeTtoauyeckne yKa3zaHusi, pPEKOMEHIALMH U IPyrue MaTepuaJibl K 3aHATHAM

6.2.1 T'onyoeBa, H.B. MaTemaTnueckoe MOJeJIMPOBAHNE CHCTEM U MPOIECCOB: yueOHOE mocodue. —
2-e m31. crep. — CII6.: U3marenscTtBo «Jlaub» 2016.-192c. 3BC https://e.lanbook.com/book/129153 ([lata
00p. 28.02.2023)

6.2.2 BeruncauTe1bHasi MaTeMaTHKA: J1a0opaTopHbIi NpakTUKYM B cucteme MATLAB: yueOHoe
nocobue g By3oB/A.H. Jlobaes (u np.); Hwxkeropon. roc. texH. yH-T um. P.E. Anekceena.-H.
Hosropog, 2020.-120 c.

6.2.3 Ilpeoopa3oBanue Jlanjaca u ero npuMeHeHne [JJeKTPOHHbIE TEKCTOBbIE JaHHbIE]: METO/.
yKkazaHus ans oOydaronmxcsi HampasieHud mnoxrotoku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dopm obyuenus. B 2q4. U.1. / [T HI'TVY; coct.: A.H.
JloGaes, H.M. borocnosckas. — J{3epxunck, 2018. — 20 c.
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6.2.4 TIpeoOpa3zoBanue Jlanjiaca U ero npuMeHeHue [IJeKTPOHHbIE TEKCTOBbIE JaHHbIE]|: METOI.
yKazaHusi g oOydaromuxcs HampasineHud moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dopm obyuenus. B 2q4. U.2. / [T HI'TVY; coct.: A.H.
Jlo6aeB, H.M. Borocnosckas.— [3epxunck, 2018. —22 c.

6.2.5 PSAJIbl ®YPBE [JjexkTpoHHbIe TeKCTOBbIE JaHHbIE]|: METOM. yKa3aHUS I OO0yYarOIIHXCS
Hanpasienuit moxrotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02,
23.03.03 ounoit popmer obyuenus / JIITM HI'TY; coct.: H.M. borocnosckas. — JI3epxxunck, 2018. — 22
C.
6.2.6 Psiabl: yueOHoe mocobue st By30B / H.M. Borocnosckas, A.H. JIo6aes, .}O. Xapuronosa, C.H.
Brosun; Hmxeropon. I'oc. yH-T uM. P. E. Anekceea. - H.Hosropon, 2020.-105 c.

6.2.7 JIunddepennuajbHble ypaBHEHHsl: METOJ. YyKa3aHUSA Uil OOydYalOIIMXCS HAMpaBICHUM
noxrotosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm
oboyuenus / JIIIA HI'TY; coct.: A.YO. Jlatyxun.— JI3epxkunck, 2018. — 25 c.

7 TH®OOPMAIIMOHHOE OBECTIEYEHUE JUCHUIIJINHBI

Y4eOHbIi TIpoIece Mo AUCIHILIAHE 00ecredeH HEO0OXOTUMBIM KOMIUICKTOM JIUIIEH3UOHHOTO H
CBOOOJHO pACIpPOCTPAHSIEMOr0 MPOrPaMMHOTO OOecreueHus, B TOM 4YHCIE OTEYECTBEHHOTO
MIPOM3BOJICTBA (COCTAB MO AMCIHUILUIMHE orpezesneH B HacTosmed PII/] u moamexut oOHOBICHUIO TpH
HEOOXOIUMOCTH).

7.1. llepeyeHb HH(POPMALHOHHBIX CIPABOYHBIX CHCTEM

Y4eOHbI TIpOIece MO AWCIHILIAHE 00ecredeH HEO0OXOTUMBIM KOMIUICKTOM JIUIEH3UOHHOTO H
CBOOOJHO pACIpPOCTPAHSIEMOr0 MPOrPaMMHOTO OOecreueHus, B TOM 4YHCIE OTEYECTBEHHOTO
MIPOM3BOJICTBA (COCTAB MO AMCIHUILUIMHE orpezesneH B HacTosmer PII/] u moamexut oOHOBIEHUIO TpH
HEOOXOIUMOCTH).

JucuurnuHa, OTHOCUTCA K TpyIIe [IUCHUIUIMH, B paMKaxX KOTOPBIX MPEIIoJiaracTcs
UCIOJIb30BaHNE NH(POPMAIIMOHHBIX TEXHOJIOTHH KaK BCIOMOTaTeIbHOTO HHCTPYMEHTA.

NudopmaniioHHble TEXHONOTHH MPUMEHSIOTCS B CIEAYIONIUX HAMpPaBICHUSX: MPH TOATOTOBKE U
0o(OpMJIIEHUU OTYETOB O JIA0OPATOPHBIX PabOTaX, BHITOJHEHUH 3aJJaHUH IS CAMOCTOSITEIHHOM pabOTHI.

Tabmuua 8 — [lepedeHp dEeKTPOHHBIX OMOIHOTEYHBIX CUCTEM

Ne HaunmenoBanue 9B5C CcbLika k OBC
1 | KoHCy/bTaHT CTYACHTA http://www.studentlibrary.ru/
2 | Jlaub https://e.lanbook.com/

7.2. llepevyenn JIMIEH3HOHHOTO H CBOOOAHO PACIPOCTPAHAEMOr0 NPOrpaMMHOr0 ofecrieyeHus, B
TOM 4YHCJIe 0Te4eCTBEHHOT0 MPOU3BOJACTBA, HEOOXOTUMOTO /IJIsl 0CBOEHUS TUCHUTIHHBI

Tabmuma 9 — [IporpamMMHOe obecrieueHne

Ne [IporpammHOe oOecniedeHue, UCIONIB3yEMOE B [Iporpammuoe obecnieueHne cBOOOHOTO
n/n YHUBEPCUTCTEC HA ﬂOFOBOpHOﬁ OCHOBC pacnopoCTpaHCHUA

1 Microsoft Windows 10 (mommucka MSDN | Adobe Acrobat Reader

700593597, moammucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIumensust No 49487295 | OpenOffice https://www.openoffice.org/ru/
ot 19.12.2011)
3 Koncynprant [lnroc PTC Mathcad Express

https://www.mathcad.com/ru
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IlepeyeHb coBpeMeHHBIX MPO(eCCHOHATBHBIX 023 TaHHBIX U HHPOPMALMOHHBIX CIPABOYHBIX
cUCTeM

B tabmuume 10 ykasan mnepedyeHb NpOQPecCHOHANBHBIX 0a3 MaHHBIX M HMH(OPMAIIMOHHBIX
CIIPAaBOYHBIX CHUCTEM, K KOTOphIM oOecrmeueH JocTyn (yAajdeHHbIM noctymn). [laHHbIi mnepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBeTCTBUU C TpeboBanusmMu GI'OC BO.

Tab6numa 10 — [TepedyeHb cOBpeMEeHHBIX PO(ECCHOHATBHBIX 0a3 TaHHBIX U HH(POPMAIMOHHBIX
CIIPABOYHBIX CUCTEM

Ne HanmenoBanue npodeccroHanbHO 0a3bl JaHHBIX, Joctyn k pecypcy (yAalIeHHBIN I0CTYI ¢ YKa3aHUEM
n/n HH(I)OpMaHI/IOHHO-CHpaBO‘IHOﬁ CHCTCMbI CCBIHKI/I/I[OCTyH M3 JIOKAJIbHOM CETU YHI/IBepCI/ITeTa)
1 2 3
1 | @32 IaHHBIX CTAHJAPTOB H PErIAMEHTOR https://www.gost.ru/portal/gost
POCCTAHJAPT /[home/standarts
2 [lepeders npodeccnonambibix 6a3 aHHbIX 1 https://cyberpedia.su/21x47c0.html
WHPOPMALTMOHHBIX CIIPABOYHBIX CHCTEM
3 HNuctpymentsl u  BeO-pecypcsl  anas  BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paszpabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CrpaBoyHas IIpaBoBas cucreMa N
4 JIOCTYT U3 JTOKAJTLHOU CETH
«KoncynpranTlInrocy

8 OBPA3OBATEJIBHBIE PECYPCBbI VIS UTHBAJIN/J10B U JIML C OB3

B rtabmuume 11 yka3zaH mnepedeHb OOpa3oOBaTEIbHBIX PECYpCOB, HMEIOMUX  (POPMBIL,
QIAITUPOBAHHBIE K OTPAaHUYCHUSM UX 3JI0OPOBBS, a TaKXKE CBEICHUS O HAIWYUHM CICIUATBHBIX
TEXHUYECKHX CPEJICTB O0YUYCHHUS KOJUICKTUBHOTO U WHINBUIYAIBHOTO MOJb30BAHHUS.

Tabmuma 11 — O6pa3oBaTenbHbIe pecypchl A1 UHBAIU 0B U jinil ¢ OB3

Ne [epedeHs 0Opa3oBaTEIbHBIX PECYPCOB, CBeieHUS 0 HATMYUH CIICTIHATBHBIX TEXHIYECKUX
l'[pI/ICI'IOCO6.]'IeHHLIX JUIA UCITOJIb30BAHUS MHBAJIMJIaMU U CpE€ACTB O6yquI/Iﬂ KOJUIEKTUBHOT'O U MHIAUBUAYAJIbHOTO
munamu ¢ OB3 MOJB30BaHMS
1 | ObC «KoHCynbTaHT CTyA€HTa» 03BYYKa KHUT U YBEJIMYCHUE MIPUPTa
CIeMAIbHOE MOOHMIIBHOE MPUIIOKEHHE -
OBC «Jlanb» .
2 CHHTE3aTOP PEUYH, KOTOPHIH BOCIPOU3BOAMUT
TEKCThI KHUT ¥ MEHIO HaBUTaLlMU
3 | OBC «lOpaiit» BEpCHS TS CIa0O0BUISIIIHX

CornacHo ®enepanibHoMy 3akoHy 00 oOpaszoBanuu 273-®3 ot 29.12.2012 r. cr. 79, n.8
"IIpodeccuonanbHoe o0yueHHne U npodeccuoHanbHoe 00pa3oBaHUe 00yYarOIUXCS ¢ OTPaHUYEHHBIMU
BO3MOYKHOCTSIMH ~ 3/I0POBBSI ~ OCYIIECTBIISIIOTCS HAa  OCHOBE  OOpa3oBaTEeNbHBIX  MPOTPamMM,
aJlanTUPOBAHHBIX TpPH HEOOXOAMMOCTH [uid OOy4yeHHMs YKa3aHHBIX oOydaroumuxcs'. AOII
paspabarbiBaeTCss MO KaXJAOH HAMPaBIEHHOCTH TMPH HAIWYUHM 3asBICHHA OT OOydYarommuxcs,
SBJISIOIIMXCS] MHBATMIAaMH WK JunaMu ¢ OB3 1 n3bsaBUBIINX jkenaHue 06 00yueHUH Mo JaHHOMY THITY
00pa30BaTeNbHBIX IPOrpaMM.

9 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIAMUMOE JJIs1
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCHUIIJIMHE

VYyeOHble ayIUTOPHH JUI MPOBEICHHS 3aHATHI MO AMCLUUIUIMHE, OCHAIIEHBl 000pPYIOBAHUEM U
TEXHUYECKHMH CPEJICTBAMH OOyUEHUSI.
B tabnuie 12 nepedncieHsl:
- y4eOHBIE ayJUTOPWUU Ui TPOBEACHHUS YUEOHBIX 3aHSATHH, OCHAIICHHBIE O00OpYJOBaHHEM W
TEXHUYECKUMH Cpe/ICTBAaMH 00yUeHHUS;
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- TIOMEUICHHUSI AJIsl CAMOCTOSITEIbHON pabOThl 00y4YaoIIUXCsl, KOTOPhIE OCHAIIEHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO TMOJKIIOUeHUs K ceth «MHTepHeT» M obecrmeueHueM AOCTyla B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbuyto cpeay AN HI'TY.

Tabmmma 12 — OcHalEeHHOCTh ay IUTOPHI M TTOMEIIEHUH SISl CAMOCTOSTEIbHOMN
paboThI 0OYYAIIUXCS 1O AUCIHUILIINHE

Ne HaumenoBanue OcCHaIlIEHHOCTh 8y AUTOPUI IlepedeHp MHMIIEH3HOHHOTO MPOTPAMMHOTO
ayaUTOpUN U IOMEIIECHU I MIOMEILEHUN U MIOMEIICHUAN JJIs obecrieueHusl.
JJIA CaMOCTOSTEILHOM CaMOCTOSTEIIbHOM pa6OTLI PexBu3uThl NOATBCPIKAAIOMICTO JOKYMCHTA
paboThl
1 1433A Ayaurtopus mis | Kommiekr nemonctpamuonnoro |  Microsoft Windows 10 lomarmssist
JIEKLIIMOHHBIX U | 00opynoBaHUs: (mocraska c [1K)
npakTuueckux 3ansatui | T1K, c BBIXOJIOM Ha | * LibreOffice 6.1.2.1. (cBo6oanoe I110)
Hwmxeropoackast 0611., T. | MyTsTUMEINHHBINA IpoeKTop, Ha | * Foxit Reader (cBoboxnoe 110);
J3epKUHCK, yII. 6aze Intel Pentium G4560 3.5 | ¢ 7-zip nna Windows (cBobonnoe 110)
laitnapa, 0. 49 I'ru, 4 I'6 O3Y, monutop 20’ —
.
MynbTUMEIUUHBIA  IPOEKTOP
Epson- 1 mw;
Okpas — 1 mrT.
2 1234 Komrutext memonctparmontoro | ¢ Microsoft Windows 10 Jlomamrssis
HayuHo-Texuuueckas 000pyTOBaHUS: (mocraska c I1K)
oubanoreka JIIMN K, c BBIXOJIOM Ha | * LibreOffice 6.1.2.1. (cBoboaHoe I10)
HI'TY, crynenueckuit MYJIBTUMEANIHBIN TIpoekTop, Ha | * Foxit Reader (cBob6ogHOE 110);
YUTATBHBIN 34T, 0aze Intel Pentium G4560 3.5 | « 7-zip ms Windows (cBobomnoe 110)
Hwxeroponckas 00:1., r. | I'ri, 4 I'6 O3Y, monuTop 20° —
J3epxKuHCK, yiI. .
laitnapa, . 49 MynbTUMEIUUHBIA  IPOEKTOP
Epson- 1 w;
Okpan — 1 mr.;
Habop y4eOHO-HaT IS THBIX
nocobuit
3 1443a  xommnbtotepHbiii | ¢ I1K Ha Gase Intel Celeron 2.67 | « Microsoft Windows 7 (moamucka
Kiacc - nomemienne st | [T, 2 T6 O3V, mouutop Acer | DreamSpark Premium)
CPC, KypcoBoro | 17’ — 4 . » Apache OpenOffice 4.1.8 (cBoGoaHoe
IIPOEKTUPOBAHMS MK noakmouenst k  ceru | [10);
(BbIMONTHEHUST KypcoBbIX | «MHTEepHeT» U obecneunBatoT | * Mozilla Firefox (ceo6oanoe I10);
pabot), Hmwkeropojckas | qocty B anekTpoHuyo | ¢ Adobe Acrobat Reader (cBo6omHOe
0071., T. J[3ep>kuHCK, yiI. | HHPOPMAIIMOHHO- I10);
Taiinapa, 1. 49 06pa3oBareabHyIO cpeay | * 7-zip nus Windows (cBo6oanoe T10);
YHUBEPCUTETA » Koncynprantllmoc (LTI Ne
0332100025418000079 ot 21.12.2018);

10 METOJAWYECKUE PEKOMEHJALMH OBYYAIOUUMCSI MO OCBOEHHUIO
JUCHUIINHBI

10.1. O0mue MeToANYECKHE PEKOMEHIAIMH /sl 00y4AIOMIUXCH 110 OCBOCHHIO THCIUILIHHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTUH

JlucumiiuHa peaau3yeTcs MOCPEICTBOM MPOBEIACHHS KOHTAKTHOW paboThl ¢ 00ydaromuMucs
(BKIJIIOUAs MPOBEJICHHE TEKYIIEro KOHTPOJSI YCIEBAEMOCTH), CAMOCTOSATEIbHOM paboThl 00yJaromuxcs
Y IPOMEXKYTOYHON aTTECTALUU.

KonraktHas paboTa: ayuTOpHAasA, BHEAyIUTOPHAS, a TAKXKE MOXKET MPOBOJIUTHCS B HIIEKTPOHHOM
nH(popManmoHHO-00pa3oBaTeIbHON cpene yauBepcuteta (nanee - D1OC).

[IpernoaBanre NUCHUIUIMHBI BEAETCS C MPUMEHEHHEM CJEIYIOIUX BHJIOB 00pa30BaTENbHBIX
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TEXHOJIOTHI:

- OaJUTbHO-PEUTUHTOBAs TEXHOJIOTHS OLIEHUBAHMS.

IIpu npenogaBaHuM  JUCHMIUIMHBL  «MaTeMaTH4eCKOe MOJEIUPOBAHHUE», HCIIOJIB3YIOTCS
COBpPEMEHHBIE 00pa30BaTeNbHbIE TEXHOJIOIHH, TTO3BOJISIONINE TOBBICUTh AKTUBHOCTH 00YYaIOIIUXCS TIPU
OCBOGHMH MaTepuajia Kypca W IpeJoCTaBUTb MM BO3MOXXHOCTb 3()()EKTHBHO pealn3oBaTh Yachl
CaMOCTOSITENTbHON PaOOTHI.

Becp nexkuuoHHBIH Marepuan Kypca CONPOBOXKIACTCS KOMIBIOTEPHBIMM IPE3CHTAlUsIMHU, B
KOTOPBIX HAIJISIIHO IPENOAHOCUTCS MaTepuall pa3iMyYHbIX pa3lieloB Kypca, YTO JAeT BO3MOXKHOCTh
o0CyUTh MaTepuai ¢ 00y4aroUIMMHUCSA BO BpeMs UYTCHHUs JIEKLUI, akTUBUPOBATh UX JEATEIbHOCTh IIPU
OCBOCHMHU MaTepuaia. Marepuaibl JIGKIUK B BUJIE CIIAiiI0B HAXOAATCS B CBOOOIHOM JIOCTYIIE B CUCTEME
MOODLE u moryTt OBITH MOJY4YEHBI JO YTCHHUS JICKIMHA W MPOpabOTaHbl OOYYAIOIIMMHCS B XOJIE
CaMOCTOSITENTbHON PaOOTHI.

Ha osekumsax ¥ NpakTUYECKUX 3aHATUAX PEAIU3YIOTCS HMHTEPAKTUBHBIE TEXHOJIOTUH,
MPUBETCTBYIOTCS BONPOCHI U OOCYXICHMS, HCIOJIB3YEeTCsS JUYHOCTHO-OPUEHTHPOBAHHBIA ITOAXOI,
TEXHOJIOTUSI PabOThl B MalbIX IpyMIax, YTO IO3BOJSIET OOydYarOIIMMCS HpPOSIBUTH CeO0sl, MOJyYUThb
HABBIKH CAMOCTOSITEILHOTO M3YYEHUSI MaTepraia, BRIPOBHATh YPOBEHb 3HAHHUI B TPYIIIIE.

Bce Bonpochl, BO3HMKILIME IPU CaMOCTOATENIbHOW paboTe HaJ AOMAIHUM 3aJaHueM, HOoApOOHO
pa3duparoTcs Ha MPAKTHYECKUX 3aHATHAX W JEKIHsX. [IpoBOASTCS MHIUBUAyaAbHBIE W TPYIIIOBBIC
KOHCYJIbTAallMM C MHCIOJb30BaHMEM Kak BCTped ¢ OOyyarollMMHUCS, TaK M COBPEMEHHBIX
UH(QOPMAIIMOHHBIX TEXHOJIOTUH (JEKTPOHHAs TouTa, Z00m).

Wunnuupyercst aKkTUBHOCTh OOydYaroluXcs, IOOLIpsAETCs 3aJaHue JIOObIX BOIPOCOB IO
MaTepuaiy, MpPaKTUKYeTCs HHIUBUAYAJIbHBIA OTBET HA BOIPOCHl OOYYarOMIETOCsS, PEKOMEHIYIOTCS
METO/bI YCIEIIHOr0 CaMOCTOSITEIbHOIO YCBOSHHS MaTepuasa B 3aBUCUMOCTU OT YPOBHS ero 0a3oBoi
MOJITOTOBKH.

JUis OLEHKM 3HaHUM, yMEHHMH, HaBBIKOB U YPOBHA C(HOPMUPOBAHHOCTH KOMIETEHIIUU
IpUMeEHsieTcs OalIbHO-PEHTHUHIOBAsE CUCTEMa KOHTPOJI U OLEHKU YCIIEBAEMOCTH OOYydarolUXcsl B
Ipolecce TEKyIIEero KOHTPOJIS.

[IpomexyTouHas aTTecTalus MPOBOJUTCS B pOpMeE dK3aMeHa C y4eTOM TEKYLIEH yCcreBaeMOCTH.

Pe3yabTaT 00y4yeHusi cumTaercsi cGOpPMHPOBAHHBIM HA NOBBIIIEHHOM YPOBHe, €CIH
TEOPETUYECKOE COJIEp’)KaHNE Kypca OCBOEHO MOJIHOCTHIO. [Ipn ycTHBRIX cobecenoBaHUsAX 00ydaromuiics
MCUEPIIbIBAIOIE, IOCIEA0BAaTEIbHO, YETKO M JIOTMYECKM H3JaraeT ydeOHbIM MaTepuall; CBOOOIHO
CIpaBisieTCs C 3ajJadaMH, BOIOpocaMHM M JPYIMMHM BHJAaMHU 33JaHUN, HCHOJIb3YeT B OTBETE
JONOJTHUTENbHBIN MaTepuan. Bce mnpenycMmoTpeHHble pabodeil ydeOHONH mmporpamMmoi 3afaHus
BBITIOJTHEHBl B COOTBETCTBUM C YCTAHOBJIIGHHBIMH TpeOOBaHMAMH, OOydamoImuics crnocoOeH
aHAJM3UPOBATh MOJYUYCHHbIE PE3YIIbTATHI, IPOSIBIISET CAMOCTOSITEIbHOCTD ITPH BHIMOJIHEHUH 33 JaHUH.

Pesyabrar o00yueHust cumrtaercsi cGOpPMHPOBAHHBIM Ha IOPOroOBOM YPOBHe, €CIU
TEOpPETUYECKOe COJIepKaHUe Kypca B OCHOBHOM OCBO€HO. IIpu ycTHBIX coOeceoBaHUsAX 00yJaromuics
MOCJIEZI0BATENbHO H3JaraeT y4eOHbI MaTepualn; Hpu 3aTPyJHEHMSIX CIOCOOEH IOcCie HaBOISIINX
BOIPOCOB MPOAOJDKUTH OOCY)XJIEHHME, CHpaBiseTcs C 3aJadyaMH, BOIpPOCAaMM M JIPYTMMHU BHIaMHU
3a/laHul, TpeOyroIKX NPUMEHEHHUs 3HaHWi; Bce MpeaycMOTpeHHbIe pabodeil yuyeOHOH MmporpaMMoi
3aJJaHMs BBIIIOJHEHBI B COOTBETCTBUU C YCTAHOBJIEHHBIMH TpPeOOBaHUSAMH, OOYyYaroIIUICs CHOCOOEH
aHAJM3UPOBATh MOJYYSHHBIE PE3YIIbTATHL; MPOSBISIET CAMOCTOSTEILHOCTH IIPH BBITIOJTHEHUH 3aIaHHUH

Pe3ysabTaT 00yueHus cuutaercss Hec)OPMUPOBAHHBIM, €CJIM 00YYAIOLIUIICA TPU BBHITIOJTHEHUU
3aJlaHull HE JEMOHCTpUpYET 3HaHUM ydyeOHOro Marepuasna, JOMYCKaeT OMIMOKH, HEYBEpEHHO, C
OOJIBIIMMHU 3aTPyIHEHHUSIMU BBIIIOJHSET 33/1aHUs, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHHH, KaueCTBO
BBITTOJIHEHHBIX 33JJaHUHI HE COOTBETCTBYET YCTAHOBJIICHHBIM TPEOOBAHHSM, KA4eCTBO MX BBITOIHEHHS
OLIEHEHO YMCJIOM OajuloB HM)KE TPEeX IO OIEHOYHOW CHUCTeME, YTO COOTBETCTBYET JOMNOPOrOBOMY
YPOBHIO.

10.2. Meroanyeckne yKa3aHus 1Jisl 3AHATHH JTeKIIMOHHOTI0 THIIA

JIeKIMOHHBI KypC MPEANoaaracT CHUCTEMATHU3UPOBAHHOE H3JIOKEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IUlaHa. B XoJle JIEKIMOHHBIX 3aHSATUH pacKpbIBaroTCsl 0a30Bble BOIPOCHI B paMKax
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KaKJIOM TeMbl TUCHHUIUIMHBI (Tabnuma 4). O003HA4YarOTCsl KIIIOUEBBIC aCIEKThl TEM, a TaKKe JIeTAI0TCs
AKIICHTHI HaA HaI/I6OJIeC CJIOKHBIC U BAXKHBIC ITOJIOKCHUSL I/13y‘-IaeMOFO MaTCpI/IaJIa. MaTCpI/IaHLI J'IGKLII/II‘/JI
SIBJITFOTCSI OTIOPHOM OCHOBOH JIJIsl TIOJITOTOBKH O0YYAIONIUXCS K MPAKTUYCCKUM 3aHSATHSAM M BBITTOJIHCHUS
3aJlaHui CaMOCTOSTEIBbHON Pa0OThI, a TAKKE K MEPONPHUATHUSAM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXKYTOYHOM aTTeCTaIMH 110 JUCIUTLIHHE.

10.3. MeToauuecKkue YKa3aHUus 110 0CBOCHUIO JUCHUIIJIMHBI HA IPAKTUYCCKHUX 3aHATUAX

[ToaroToBKYy K KaXIOMy MPAKTUYECKOMY 3aHSATUIO OOyYarolIMiics JOJDKEH HadaThb C
O3HAaKOMJICHHSI C PEKOMEHIyeMoW JuTeparypoil (tabmuia 4), KOTOpas OTpakaeT COJepIKaHHe
MpeIOKEHHOM TeMbl. Kaxk/iasi caMOCTOSTEIHbHO BBITIOJMHEHHAS paboTa 1Mo WHANBUAYAITHPHOMY BapHAHTY
MOJUICXKHUT MPOBEPKE MPEIIOIaBATEIIEM.

[Ipu oleHHBaHUU KOHTPOJBHBIX PA0OT, BHIMOTHACMBIX HA MPAKTUYCCKUX 3AHITHIX, YIHUTHIBACTCS
clieyoniee:

- Ka4eCTBO BBIMOJTHECHHSI PACUYCTOB U CTEICHb COOTBETCTBHSI PE3YyIbTATOB PAOOTHI 33aJaHHBIM
TpeOOBAHUSM;

- [1eJ1ec000pa3HOCTh MCIIOIB30BAHMS U3YYEHHBIX METOIOB;

- KAYeCTBO KOMMEHTAPHUEB K PEIICHUIO.

10.4. MeToanyeckue yKa3aHHs M0 CAMOCTOSITEJILHOI padoTe 00y4aOUIUXCs

CamocrosiTenbHast paboTa odecrieunBaeT NOArOTOBKY O0YYarOIIMXCs K ayIMTOPHBIM 3aHITHUSIM U
MEPOMPHUATHIM TEKYIIEro KOHTPOJS W MPOMEKYTOYHOM aTTeCTallud IO HM3y4aeMOW TUCIUILIHHE.
Pe3y.]H)TaTI)I 3TOH IMOATOTOBKH IIPOABIAIOTCA B dKTUBHOCTHU 06yan0H11/1xcs1 Ha 3aHATHAX U B Ka4C€CTBC
BBITIOJTHEHHBIX 33/IaHUN JJI1 CAMOCTOSTENIbHOM paboThl U Apyrux GOpM TEKYIIEro KOHTPOJISL.

[Ipu BbIMOJHEHWHM 3aJaHUN JUISI CAMOCTOSITEIbHOM pPaOOThI PEKOMEHIyETCs MpopadoTKa
MaTepUajIoB JIEKIMHA MO KaKJOW MPOMIEHHON TeMe, a TakKe M3YYeHHE PEKOMEHAYEeMOW JIMTEpaTyphl,
npejcraBieHHoOM B Paznene 6.

B mpouecce camocTosATenbHONW pPabOTHl MpPU HM3YyYEHUH TUCHUIUIMHBI OO0ydYaronyecss MOTYT
paboTaTh Ha KOMIBIOTEPE B CIELHUAIM3UPOBAHHBIX ayJUTOPUAX MJII CAMOCTOSITENIbHON pPabOThI
(tabmuua 12). B ayauTopusix uMeercst AOCTYI uepe3 HHPOPMAIHOHHO-TEICKOMMYHUKAIIMOHHYIO CETh
«HTepHET» K ANEKTPOHHOU HH(POpPMAIMOHHO-00pazoBarenbHol cpene yHuBepcuteta (OMOC) u
a5IeKTpoHHON O6uOmuoreynoit cucreme (ObC), rae B 3JIEKTPOHHOM BHJE pacloyiaratlorcs yuyeOHble U
y‘-I€6HO-M€TOI[I/I‘-I€CKI/I€ Marepuajibl, KOTOPbLIC MOIYT OBITh HCHOJB30BaHbI JJIsA CaMOCTOSITEIbHOM
paOoThI MPH U3YYEHUH TUCLUIUIMHBL.

11 OHEHOYHBLIE CPEACTBA JJIs1 KOHTPOJIAA OCBOEHUA JUCHUTIJIMHBI

11.1. TunoBble KOHTPOJIbHBIE 32JaHUA UM HUHbIe MaTepuaJibl, He00X0AMMbIE VISl OLlEHKHU
3HAHMi, YMEHHUI1, HABBIKOB U (MJIM) ONBITA B X0/1¢ TEKYLIEero KOHTPOJIsl YCIIeBAeMOCTH

JIns TeKyllero KOHTPOJs 3HAHMM oOydarommxcs MO JUCHUUILIMHE MNPOBOAUTCS KOMILIEKCHAas!
OlleHKA 3HAHMI, BKITIOYAIOIIas

- IPOBeIeHNE KOHTPOJILHBIX PadoT;

- BBITIOJTHEHUE 3aJIaHUN TSI CAMOCTOSITETLHOM pabOTHI.

IIpumepHas TeMaTHKA KOHTPOJIBHBIX padoT:
1. MonenupoBanue npoieccoB nudPpy3un u TeronepeHoca.
2. MonenupoBaHue Kojie0aTeIbHBIX MTPOIIECCOB.
[Tpumeps! 3a1aHU K KOHTPOJIBHBIM paboTaM mpecTaBieHbl B myHkre 11.1.1

1.1.1. TunoBbIe 3a1aHUA 1JI5l KOHTPOJIbHBIX PadoT
KonTponsnas padora Ne 1
PemmTs cnemyromue 3anauu ans (X, t) B R 2 (t> 0):
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1 {gut = Au, ) {ut = 4Au,
ulp=o = (x¥)%; "|u|i=g = sinx + siny;

3. {ut = 4Au, n {4% = Au,

U|t—g = sinx * siny; ule—g = €*y%;

KonrtponsHas padora Ne 2

1. Pemwuts 3anauy Komu:

a—u+kua—u:0;(t>0,x>0)
ot OX
U
4,0<t<ty =—
u(0,t)=1° ( 1 a)
u;(t>tg)
u(x,0)=0

11.2. TunoBble KOHTPOJILHBbIE 3aJJaHUsl WM WHbIE MAaTEePHAJIbl, HEOOXO0IUMBbIE /ISl OIeHKH
3HAHMi, YMEHUIi, HABHIKOB U (MJIH) ONBITA B X0/1€ MPOMEKYTOYHON ATTeCTAIMH MO IMCUMILIHHE

11.2.1. TunoBble NpaKTHYECKHE 32JaHUA K IK3AMEHY

1. Metoaom YCPECAHCHUS PCUINTD HpI/I6J'II/I)KeHHO 3agavy
X+ x—p()'(— >'<3): 0; X_g=%; ¥.o=0

2. Tloctpouth ¢ TouHOCTHIO O() (T.e. ¢ OocTarouHbIM wieHOM O(W)) acUMOTOTHKY perneHus Z(t,u)
CIIeyIONIeH HauYaIbHOM 3a1aun Ha oTpe3ke 1<t < 2.

ud_z =72 -t?; 2(L,n)=0

dt
[Iycte mo peke BMecTe C BOAOH MEpeHOCATCs COpOIIEHHBbIE B PEKY OTXOAbl XMMHUYECKOIO
npou3BojicTBa. [IpeHedperas MIMPUHON PEKU MO CPABHEHUIO C JJIMHOM, OyJIeM CUUTATh JBUKECHUE
BOJIbI OHOMepHbIM. HampaBum ochk X Bosb peku. Ilycts ((X) — HOTOK BOABI, MPOXOISIIHN Yepes
CeYeHHe C KoopauHaTod x. Pexa BOMpaer moroku, modTomy ((X), BOOOIIE rOBOps, MEHSETCS C

poctoMm x. Ilycte B MomenT t =0 Bona Obuta yncras, a mpu t >0 B ceyeHUMH X = X CIMBAIOTCA

copocsl B komruectse f(t). DTu cOpOCh MEpeHOCATCsI TEUSHHEM W YaCTHYHO OCEIAr0T Ha JHO. [TycTh
B CAMHHUILy BPEMCHHM Ha EIWHUIY JUIMHBI PEKH KOJHYECTBO OCAXIAIOILIETOCs BEIIECTBA PAaBHO
au(x,t), rae o — koaddumnment, a U(X,t) — KOJTMYECTBO B3BEIICHHOTO 3arps3HSIOIIEIO BEIIECTBA Ha
CMUHMILYy JIMHBI peku. Tpebyercst paccuuTarh KOJMYeCTBO BernectBa U(X,t) B peke mpu t >0,
X > Xq -

4. Tlycte yepes cmoit 0< X<| mopucroro copOeHTa B HaNpaBICHHH OCH X MPOXOJUT IMOTOK BO3AyXa
CO CKOpOCTBIO (, NepeHocAmMid Ta3o00pasHoe xumu4eckoe BemecTBo. Ilycte C(xt) —
KOHIICHTPAIIMS BEIECTBA B Mmopax, d(X,t) — Ha MOBEPXHOCTH COpOCHTA. DTH KOHIIEHTPAIIUH CBS3aHbBI
cootHomreHueM a = f (C) ®Oymnkius f Ha3pBaeTcs n3oTepmoii copOruu. Ee BUT 3aBUCHT OT CBOWCTB
copOenra. Paccmorpum Takyro 3amady. [lycte mpu t =0 copGeHT uucteiii, a pu t >0 Ha BXOX
nmomaercs kounentpanus C(0,t)=at. Ilycts f(C)=kIn(1+C). Tpebyercs onpenenutrs C(l,t)
KOHIICHTPAIIMIO BEIECTBA HA BBIXOJIC U3 CJIOS COPOEHTA.

5. Pemnts 3amauy Komu:
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6.

10.

11.

12.

a—u+kua—u:0;(t>0,x>0)
ot OX

U
1 (0<t<ty =—
u(0,t) = ot ! oc)

u;(t=tg)
u(x,0)=0

[Torok Bo3myxa mmeeT cKOpocTh ». C MOTOKOM IEPEHOCUTCS BEIIECTBO, IPH 3TOM IPOUCXOIUT
Qg Qy3us BemecTBa B BO3IyXe.

0:x<0

Konrenrpanus Bemectsa mpu t =0 paBHa
e ;x>0

Kpome s3toro: B ciydae a) ¢ BO3AYXOM IMEPEHOCUTCS MCTOYHMK, BBLICISIONIMM IOCTOSIHHOE
KOJIMUECTBO BellecTBa B enuHuily BpeMeHu. [lpu t =0 nonoxxenue ucrounnka X=0.

B cinyuae 0) mpoucxXoOuT OCaxAE€HHE BELIECTBA HA CTEHKHM IPONOPLMOHAIBHO KOHLEHTpPA-LUU
BEIIIECTBA B CEUCHHH.

TpebyeTcs HalTH KOHIEHTPAIMIO BEIIECTBA B OOOMX CIIydasX, CUHMTas 3a/Jady OJHOMEpPHOU II0
KOOpJHMHATE.

3aaya 0 TeMIepaTypHbIX BOJHAX.

Haiitu pacnpeneneHue TemmepaTypbl 3¢MJIM C TIyOWHOM, cUuTash MOBEPXHOCTh 3EMIIM IIOCKOM,
3EMJII0 OZJHOPOJIHOM CPEJIOH, TEMIIEPATYPY Ha IMMOBEPXHOCTU T =Ty sin wt .

[Tnockuil KICTOUHMK MaJIbIX BO3MYLIEHHUH JBMXKETCSI PABHOMEPHO C J103BYKOBOM CKOpPOCTBIO BJIOJIb
HAJTUHAPUYECKOW HEOTpaHMYEHHOW TpyOKH c razoMm. CuuTasi, 4TO BO3MYILIEHUE JABJICHUS B TOM
MecTe, IJie HAXOJHUTCS UCTOYHUK B MoMeHT t >0, sBisercs u3BecTHOM (yHKimedl Bpemenu f(t),
HalTH KoJIeOaHus ra3a cieBa U clipaBa OT UCTOYHMKA, €CJIM HayaJIbHbIi MOMEHT BpEMEHHU Ia3 OblI B
HEBO3MYIIICHHOM COCTOSIHUH, @ HCTOYHHK Haxoawics B Touke X = 0. PaccMoTperh yacTHBIN Ciydait
Ap =sin ot .

Haiitu Ttemmeparypy crepxus O<X<| ¢ Temmon3onupoBanHoli GOKOBOH IOBEPXHOCTHIO,
uMeromero  ¢GopMy  YCEYEHHOrO KOHyca, IpeHeOperas HCKPUBICHHEM M30TEPMHUYECKHX
MIOBEPXHOCTEH, €CJIM TEMIIEpaTypa KOHIIOB CTEPKHS MOAJAEPKUBACTCA PAaBHOM HYJIIO, a HadaJbHas
TEeMIIepaTypa CTEP>KHS MPOU3BOJIbHA.

CBecTH K BapHallMOHHOM 3aj1aue cieayromyto auddepeHnnanbHyo:

d du : .
&(p(x)&j—q(x)u: f(xp u,_o=0 u,,=0; (p.g>0).
HOCTpOI/ITI) AJITOPpUTM  PCUHICHUA BapHaHHOHHOﬁ 3agadyu C IIOMOIIBKO MCETOJa PI/ITI_[a nyTeM

o . 7hn _ _
pas3ioKeHus: Mo cucreme (QyHKIHHA {Sln I—x} JlokasaTe, 4To0 U, =>u 1pu K —>oo, rme U,

QyHKIHMA, Ha KOTOPOM JOCTUTaeTcs OKCTpeMyM  (YHKIMOHama B  Kiacce  QyHKIUH
k
7
Uy (x)= Z_;Cn sin ==X

Pemuts B oOsactu X > 0, y > 0, ucronb3ys QyHKIHO Prumana:
Uyy +2Uy +2u=0
—a2y
ul,_o=¢

u|y:0 _ e—2x

Pemmth KpacBYIO 3a1a4y:
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2 2

xza—g—yza—l;:O; —0<X<w; I<y<oo
OX oy

U|y:1=(|)(X)

ou

-~ =v

ayy:]_

11.2.2. TecTsl Aj TEKYIIEro ¥ MPOMEKYTOYHOI0 KOHTPOJISI 3HAHMI 00y4arOIIUXCH
Tectel, mpoBoaMMbIE Ha 3JeKTpoHHOH Iutardpopme Moodle na caiite JIIM HI'TY mo aapecy:
http://dpingtu.ru/Moodle. Oxu BKIIOYAIOT pEIIeHHE 3aad 10 TeMaM Kypca ¢ BHIOOPOM IMPaBHILHOTO
BapHaHTa OTBETA.

11.2.3. TeopeTnueckue BOMPOCHI K IK3aMeHaM

1. OcHOBHBIE 3TAIBl MATEMAaTUYECKOTO MOACIUPOBAHUS (PU3MUECKOTO MpoIecca.
2. [psiMbie 11 0OpaTHBIE 33/1a4M, BOSHUKAIONHME IPH MATEMATHUECKOM MOJICTTMPOBAHHH.
4. Yro takoe uepapxust Moaenel. [Ipusenure npumepsl.
5. IlocranoBka 3aaun ['ypca u ee periieHue 4j1s MPOCTEHILEro cIyyast.
6. IlocranoBka oOmieil 3amaun Komm i rumepOoamdeckoro ypapHeHws. KakuMu CBOMCTBaMHU JTOJDKHA
obnanate kpuBas C, Ha KOTOPOH CTaBSITCS IONOMHUTEIIBHBIC YCIIOBHSL..
7. Uto mpou30iiieT, eciii XapaKTepucTuka ypaBHeHus oOmieil 3amaun Komm nepeceuer kpuByto C, Ha
KOTOPOI1 33/1aHbl JOMOJIHUTENBHBIE YCIIOBUS, 00Jiee YeM B OIHOM ToUKe?
8. Onpenernenrie u Gr3UUECKHii CMBICT QYHKIMU Prmana.
9. IlpuBenute npumeps! GyHKIN PuMana.
10. [TocranoBka 3anaua Credana. [Ipumeps! mporieccoB, onuchiBaeMbIx 3aiadeit Credana.
11. B yem cocrout meron nonodus? [lprmeps! 3anad, MpU peleHH KOTOPBIX LENeco00pa3HO MCIOIb30BaATh
METO/1 OO0
12. TTocraHoBKa 3a1auu TiepeHoca BEIIecTBa B IByX(a3Hoi cpenie. 3aaada copOrmu.
13. Tlepexon k JOKaTbHOMY BpEMEHM B ypaBHEHMsIX nepeHoca. [Ipumep mogoOHON 3amMeHbl EpeMEHHON B
3a/1a4e COpOLIH.
14. Yto Takoe uzorepma copOrmm? [IpuBeanTe npumepsl.
15. KauecTBeHHOE pasiiMuue pereHys 3aa4 COpOLIMH B IMHEHHOM U HETMHEHHOM CiTydae.
16. TloBenenre Ha OECKOHEYHOCTH PEIIEHUs ypaBHEHUs [ ebMrosibiia mpy pa3iuiHbIX 3HaKax Kod(duimeHTa
C.
17. Chopmynupyiite aisi HEOTPaHUYEHHOM OOJIACTH TEOpeMy €IWHCTBEHHOCTH PEIICHUs YPaBHEHUS
I'enbMrosbIa B cityyae oTpuuareabHoro ko3gduimenta C.
19. Chopmyrmpyiite MpUHIIUI ITPEIETbHOTO MOTTIOIECHHS.
20 JlpuBenuTe mprMep NOCTAaHOBKY MApLMATBHBIX YCIOBUNA M3TyYEHHSL.
22. PaccMoTpM 3a71ady TEIUIONPOBOIHOCTH B OSCKOHEYHOW oONacTi. Ecim kod(hUIMEeHT TerutonpoBOIHOCTH
3aBHICUT OT TEMIIEpATYpbl U 0OpAIllaeTCsl B HOMb TIPU HYJIEBOW TEMITEPAType, TO MOYKHO paccMaTpuBaTh (PMHUTHBIE
perennst 3amaun. Ecim ke ypaBHeHME JIMHEHHO, TO (DMHWUTHBIC PEIICHHs paccMarpuBarh Heb3s. [lodemy?
IpuBeuTe npuMep 3a1a4u, B KOTOPOH peltieHre Oy1eT PUHUTHBIM.
23. Urto Takoe aBroMoieibHOE pereHue? Yo Takoe pexumMs ¢ odoctperrieM? [prBeTe nprMepbl, IPHBOISIIIE K
TaKUM PELLICHHSIM.
24. TlpuBewTe IPUMEPHI TIPOLIECCOB, MPHBOJISIIMX K MozIei BonbTepa XumHuK-KkepTBa. Kak uecrenyercst pereHie
3TOM 3a/1a4M Ha (ha30BOM IUIOCKOCTH.
25. Harmimmme JTMHEHHOE, JIMHEHHOE HEOHOPOIHOE M KBA3ITMHEIHOE YPaBHEHHE TIEPEHOCA.

CocraBbTe ypaBHEHUSI XapaKTEPUCTHK [T STHX CITy4YacB.
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26. MoryT J1 TiepecekarhCsi XapaKTEPUCTUKH B CTydae JIMHEHHOTO M KBA3WJIMHEHHOTO ypaBHeHus niepeHoca? K
KaKOMY Ka49eCTBEHHOMY XapaKTepy PelieHui 1 (DH3UYECKIM Pe3yJIbTaTaM 3TO PHBOIHAT?

27. B kakux ciydasx HEOOXOIMMO CTPOUTH OOOOIICHHOE pEIICHHE JIMHEHHOIO W KBA3MJIMHEHHOTO YpaBHEHHS
niepeHoca’?

29. B yem 3aKI1F049aeTCst METO]T XapaKTePUCTUK PEIICHHsS KBA3HIIMHEHHOTO YpaBHEHHS ITepeHoca?

30. Ceenenue nuddepeHIMampHOM 331291 ¢ CAMOCOIPSDKEHHBIM OIepaTopoM K BapHUAIMOHHOM 3a1aue?

31. Kak craButcst BapraIioHHasI 3a/1a4a Ha COOCTBEHHBIE 3HAYCHHS

32.Yt0 Takoe BapralliOHHBIE M YTO TAKOE MPOSKIMOHHbIE aropuT™bI? [IprBemuTe mprmepbL.

33.B yem cocrour meron Purma? IlpuBemwme mocraTodHble YCIOBHS, OOSCIICUHMBAIOIIME CXOAMMOCTh PEILICHHH,
HaWJIEHHBIX 10 MeToAy PrTiia, K TO4HOMY.

34. B uem cocrout Meton [ aniepkruHa 1 METO]T MOMEHTOB?

35. [laiire onpezeneHye anmpoKCHMAIK Pa3HOCTHOM 3a1a4eii ICXOHOM M bepeHIanbHOM 3a1a4H.

36. aiite onpeieieHre YCTOMYMBOCTH PA3HOCTHOM CXEMBI.

37. Jlaiite onperieNieHre CXOIMMOCTH Pa3HOCTHOW CXEMBI.

38. Uto 03HayaeT, 4To pa3HOCTHAS 3a/1ada IMEET K-bIi TIOPSIZIOK TOUHOCTH?

39. JTaiite onperiesieHre KOPPEKTHOM MOCTAHOBKH PA3HOCTHON CXEMBL

40. Kak cBs3aHbl MKy COO0M TOYHOCTH alIMPOKCHMAIIHH, YCTOMYUBOCTD U CXOIMMOCTb Pa3HOCTHOW CXEMBI?

41. Yro Takoe 111a05ioH pasHocTHOTO oneparopa? [Ipuseaure npumepbl.

42 TlpuBenure npuMep SBHOM Pa3HOCTHOU CXeMbl. B uem ee T0cTOMHCTBA U HEIOCTATKH?

43. TIpusemuTe ipUMeEp HESIBHOM Pa3HOCTHOW CXEMEBI. B 4eM ee TOCTOMHCTBA U HEeIOCTATKU?

44. Harmimyre yCIIoBHS YCTOMYMBOCTH SIBHOM PA3HOCTHOM CXEMBL

45 Ipuseaute npumep Oe3yCIIOBHO YCTOMYMBOM CXEMBL.

46. TTpuBemuTe MpruMep SKOHOMUYHON Pa3HOCTHOM CXEMBL.

47. Hanmimre cxeMy NepeMEHHbIX HallpaBIIeHUH.

48. Hanmimre JI0KambHO-OTHOMEPHYTO cxeMy. UTo Takoe MeTof (hakropr3aii?

49, JTaiite orpe/ierieHre OHOPOTHOM PA3HOCTHOM CXEMBL.

50. Yro Takoe KoHcepBaTHBHasi pasHOCTHasi cxema. [lprBemute mpuMep KOHCEPBATUBHOM M HEKOHCEPBATHBHOM
Pa3HOCTHOM CXEMBL.

51. Kakue MeTo bl TOCTPOSHHS KOHCEPBATUBHON PA3HOCTHBIX CXEM BaM M3BECTHBI?

52. B 4eM cOCTOUT HHTETPO-UHTEPIONISIIMOHHBINA METO]T (MeToj1 OataHca)?

53. Uto Takoe MeTo/T KOHEUHBIX SJIEMEHTOB?

54. TlpuBeauTe mpUMep MpocTeiiero 6asuca METo1a KOHEUYHBIX AJIEMEHTOB.

55. Chopmynupyiite HEOOXOAMMOE CIEKTpaIbHOE YCIOBUE YycToWuumBOCcTH Heiimana mnis perieHus
pasHocTHOM 3amaun Komm.

56. Cxembl MeTOa OEryIiero cueTa Jijis YUCICHHOTO PELIeHUs] YpaBHEHHS TepeHoca.

57. Kpurepuit KypanTa 1 onpenieneHust yCTOWYMBOCTH Pa3HOCTHOTO PEICHUs YpaBHEHUS MTEpEHOca.
58. Uto Takoe MOHOTOHHas pa3HOCTHas cxema. Kakue cXeMbl JUIsi YUCIEHHOTO pEeIICHHs YPaBHEHUS
repeHoca SIBISIOTCS MOHOTOHHBIMH.

PernameHT npoBeeHust TEKyIIero KOHTPOJIsA B ¢opMe KOMIIbIOTEPHOI0 TECTUPOBAHHUSA

Kon-Bo 3apannii B 6aHke Ko.1-Bo 3apanui, Bpems Ha
BONPOCOB npexbABJIseMbIX TeCcTHPOBaHUE, MUH.
o0yualomemycst

He MeHee 90 WK yKa3bIBarOT
KOHKPETHOE KOJIMYECTBO 30 10
TECTOBBIX 3aJlaHUI

ITonHpIit (bOHH OICHOYHBIX CpPCACTB XPAHUTCI Ha Ka(bez(pe ((ABTOMaTI/ISaLII/IH, SHEPreTUKa,
MaTreéMaTuka u I/IH(i)OpMaHI/IOHHI)Ie CHUCTCMBI».
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