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1 IEJIA U BAJJAYM OCBOEHMS JTUCLMUITJIMHBI

1.1. Ileab ocBOEHUSA AU CHUILIUHBI:

Ilenbt0o OCBOGHMsI JUCLMIUIMHBI sABIseTcd (OPMHUPOBAHME CHCTEMAaTHMUYECKHX 3HAHHH,
NPEJCTaBICHUN, YMEHHH M HABBIKOB, HEOOXOIUMBIX JUISI MaTEeMAaTHYECKOTO MOACIHPOBAHUSA U
MOCJIEYIONIEr0 aHaIN3a Pe3yNbTaTOB IPU PELICHUU 3a/ad HCCIIEAO0BATENLCKOTO U MPUKIIAJIHOTO
Xapakxrepa.

1.2. 3agaun ocBOEHUs TUCIUTLIHHBI (MOTYJIs):

D OCBOCHHEC OCHOBHBIX ITIOAXOIAOB K BI:I60py nu HpI/IMeHeHI/IIO YUCJIICHHBIX MCETOOAOB IJIA
peH_IeHI/ISI TUIIMYHBIX MAaTEMAaTUYCCKUX 3aa4, BOSHUKAKIINUX HpI/I HUCCJICOOBAHUN MATEMATUUYCCKUX
MOJICJICH Pa3IMYHBIX OOBEKTOB, MTPOIIECCOB U SBJICHUI,

U 3Hanue audQepeHInaIbHbIX YpaBHEHHS, OMHUCHIBAIOIIUX OCHOBHBIE (PU3MKO-XUMHUYECKUE
HpOHCCCBI nu KOHC‘IHO-paSHOCTHBIX METOA0B peH_ICHI/ISI ypaBHeHI/Iﬁ B YaCTHBIX HpOI/IBBOI[HBIX nu
cHUCTEeM OOBIKHOBEHHBIX J1Y.

2MECTO JUCHUIIVIMHBI B CTPYKTYPE
OBPA3OBATEJILHOM ITPOI'PAMMBbI

VYyebnas npucuuiuimHa «MaTtemMaTHYecKOe MOJICIMPOBAHUE» BKIIOYEHA B 00s3aTEIbHBIN
MepeueHb TUCIUTUINH 00s3aTeNbHON yacTh 00pa30oBaTeNbHOM MPOrpaMMbI BHE 3aBHCHMOCTH OT €€
Hanpasiennoctd (mpoduist). Jucuumniraa peanusyeTcss B COOTBETCTBUU ¢ TpeboBanusmu OI'OC,
OIT BO u VII, no naHHOMY HanpaBJIE€HUIO TOATOTOBKH.

JucruninuHa Oa3upyercss Ha  CICAYIONIMX JUCHHMIUIMHAX: MaTeMaTUdecKuil aHayms,
Huddepenunansupie ypaBHeHHs, OnepanMoHHOE WCYHMCICHHE, YPaBHEHUS MaTeMaTHYecKOn
¢usukn, Knaccuyeckas mexaHuka.

JucnunnnHa MareMaTnyeckoe MOJEIMPOBAHUE SBISIETCS OCHOBOIIOJIArAIOLIEH IIPU PELICHUN
IIMPOKOrO Kpyra 3ajad, BaKHbIX B IIPAKTUYECKOM paboTe BBINYCKHUKA OakalaBpuara IO
HaIlpaBJICHUIO OArOTOBKY [IpukinagHas maTeMaTuka.

Pabouast mporpamma aucIUIUIMHEI MaTeMaTHieckoe MOJSIHPOBAHNUE NIl MHBAIUIOB U JIUI] C
OTPaHUYEHHBIMA BO3MOXKHOCTSIMH  37I0POBbsl  pa3pabaThiBacTcsi WHIUBUAYATbHO C Y4ETOM
0COOEHHOCTEH TICUXO(PU3NYECKOTO Pa3BUTHUS, WHIUBUIYAIbHBIX BO3MOXXHOCTEH M COCTOSHHUS
3JI0pPOBbS TAKHX O0YUYAIOIIUXCSI, IO UX JIMYHOMY 3asiBIICHUIO.

SKOMIIETEHIIMA OBYYAIOIIETI'OCH, ®OPMUPYEMBIE
B PE3YJIbTATE OCBOEHUSA JTUCHUITJIMHbI (MOAYJIA)

Tabmuma 1 — ®opmupoBanue kommnereHu OIK-2 nucnunimaamMu

HanmenoBanue qucuuniuy, popmupyromunx | CemMecTpsl dbopMUpOBaHHS KOMIIETEHIIN I
KOMIICTCHIIMIO COBMECTHO IUCLUATUIMHAMM.
Ko kxomnerenuuun OIIK-2. 1 2 3 4 5 6 7 8

Anr OPUTMBbI Z[I/ICerTHOﬁ MaTreéMaTUuKu

Teopwus rpadoB n MaTeMaTH4YECKast JOTHKa

Metonpl ONTUMHU3ALMU U TEOPUS MPUHSITHS
peleHui

Teopust BEPOSITHOCTEH, MaTeMaTH4yecKas
CTaTUCTHUKA U TEOPUs CIYHYalHBIX IPOLIECCOB




YuciieHHbIE METOIBI

Teopust urp u ucciaeaoBaHUE ONEePaIUt

MareMaTtuueckoe MOJCIUPOBAHUC

Brmonnenue u 3amnmTa BBIITYCKHOM
KBTH(DUKAITMOHHON pabOTHI




INEPEYEHDb IUIAHUPYEMBIX PE3VJIbTATOB OBYYEHUA 110 JAUCHUINUIMHE, COOTHECEHHbLIX C JINIAHUPYEMbBIMU
PE3VYJIbBTATAMU OCBOEHMA OIT

Tabmuma 2

Hepeqem, IVIAHUPYEMBIX Pe3yJabTaTOB Oﬁy‘leﬂl/lﬂ Mo IMCHUIIJIMHE, COOTHECCHHBIX € IVIAHUPYEMBIMHU pPE3yJbTaTaMH OCBOCHUSA

Koa n HaumeHoBaHuU(

OneHoYHbIE CpeacrBa

Koa u HamMeHOBaHHE HHIHKATOPAa I .
KOMITETeHIHH P a—— JIAHHPYeMbIe Pe3yJabTAThI 00y4YeHHs M0 THCIUTLIHHE Tekymero IIpomexyTouHOi
KOHTPOJIst aTTecTaluu
KOMIETeHIHU
OIIK-2. Cnocoben | HOIIK-2.5. 3HaTh! HOHATHE | YMeTh! ctpouts | Baagers: HaBeikamu | TectupoBanue B | Bonpocsl JUIs
000CHOBaHHO  BBIOHMpATh, | BeImonHsICT BBIYHCIIMTEIHEHOTO MaTEMAaTHYCCKHE paboTsI Ha | cucteme MOODLE. | yctHoro
JopabaThIBaTh M | MaTeMaTHYECKOE 9KCICPUMCHTA,  €ro | MOJCIH  PA3JMYHBIX | MEPCOHATBHOM (B base | cobecemoBaHus i
MPUMEHSATh U1l PEUICHUS | MOJIEIMPOBAaHUE JUIsl | OCHOBHBIC aTamnbl; | PU3NKO-XUMUYECKUX | KOMIIBIOTEPE; tectupoBanusi  50- | pemreHus 3a7a4.
HCCIIENOBATEIbCKHUX " | perieHus 3anad | auddepeHnranpHbIe MIPOIIECCOB,; YHUCIIEHHBIMH 60 BONpocoB), | Guuersr (20 GueTon)
MIPOEKTHBIX 3a/1a4 | UCCIIEIOBATEILCKOTO | YpaBHEHHS (1Y), | cocTaBiATh aNrOPUTM | METOAAMH, BBITIOJIHEHE 2
MaTeMaTHYeCKHe METOMbI | XapakTepa OIMMCHIBAIOIIIE YUCIIEHHOTO PENICHUs | MPUMEHSEMBIMH JJIsl | KOHTPOJIBHBIX padoT
A MOJIENH, OCYIIECTBIATh OCHOBHBIE  (PM3MKO- | 3aJa4d W Mporpammy | pemenus ypaBHenuii | (o 10 BapuaHTOB B
MIPOBEPKY  aJICKBAaTHOCTH XAMHUYECKHUE UL €ro peanu3allii | MaTeMaTHYeCKOH KaXK101
MoOJieNieH, aHaTU3UpPOBATh mporeccel; kKoHewHo- | Ha  IIK; pemath | QuU3MUKH, KOHTPOJBHOM
pe3yiabTaThl,  OLICHUBATH PA3HOCTHBIC METOMABI | MaTEMATHYCCKH OIHUCHLIBAIOIIUX pabore)
HAJE)KHOCTh M KadeCTBO pellicHUsT YpPaBHEHUH | MOCTABICHHBIC MaTEeMaTUYECKYIO
(YHKIIMOHUPOBAHUS B YACTHBIX | 3aJa4yu B cpene | MOJeNb 3aadu.
CHUCTEM MIPOU3BOTHBIX u | MathCad, Matlab.
CHCTEM

0OBIKHOBEHHBIX /Y.




ACTPYKTYPA U COAEP KAHUE JTUCHUIIVINHBI

4.1 Pacnipene/jieHue TPYA0EMKOCTH JUCHMILUIMHBI 10 BUIaM PadoT Mo ceMmecTpam

OOmiast Tpya0EMKOCTh NUCHMIUIMHBI cocTaBisieT 4 3au.en./144 uvaca, pacnpeneneHue
4acoB IO BUJIaM pabOT ceMecTpam MpeCTaBIeHO B Ta0I. 3 .

Taomuma 3
PacnipenesieHue TPy10éMKOCTH TUCIUILIMHBI 10 BUAAM PadoT Mo ceMecTpam

JJIS1 CTY/IEHTOB OYHOTI'0 00y4YeHusl

Bun yueGHOI paboThI Bcero CemecTpsl
9acoB 3
1. KonrakTHasi pafdora oOydyarommxcs ¢ npenogaBateieM (1o 56 56
BUIaM y4cOHBIX 3aHATHI) (BCero), B TOM YHCIIE:
1.1. AyautopHbie 3aHATHS (BCEro), B TOM YHUCIIE: 50 50
- nexiul) 20 20
- mabopatopHepa60TsI (JIP) 20 20
- npaktuueckmanaTus (I13) 10 10
- mpakTukyméil)
1.2. BueaynuropHble 3aHsATHsI (BCEro), B TOM YHCIIC: 7 6
- TPYIIIOBBI&KOHCYIbTALIMY 10 TUCLUILINHE 5 5
- TpYIIIOBBIE KOHCYJbTAallMM 110 IPOMEXYTOUYHOMN 2 2
arrecTanuu (dK3aMeH)
2. CamocrosTeabHas padora cryaenta (CPC) (Bcero) 52 52
Buja npomexyTouHOii aTTecTaliuu  3K3aMeH 36 36
O0uIas TPy10eMKOCTh, Yachl/3a4eTHbIE eNHUIIBI 144/4 144/4




4.2 Conep:xaHue IMCUMILIHHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM

Tabmuua 4 — Coaeprkanue TMCIHUILTMHBI, CTPYKTYPUPOBAHHOE IO TeMaM, Uil 00ydJarommxcsi OYHOH (popMbl 00ydeHus

[Mnanupyembie Bunbt yaeOHOM pabOThI Hanvenopa- .
- AaNMEHOB
(xoHTpONIHpYE Konrakruas pabora g HHE HCIIOJIb- Peamuzamnus anme
MbI€) PE3YJIbTATHI 3 3yeMBIX aK- B paMKax .
ocBoenus: OIIK u = npaktiuec- | PO
5 TUBHBIX U pakTit HHOTO
WHIMKATOPBI HauMenoBanue tem 2 o E w Bun CPC WHTEPAKTHUB- HOZ[:(?;ZBKI/I 3IEKTPOHH
Q
Llocmmeﬂmu 9 gl 28|68z, HBIX ( . Oro Kypca
KOMICTCHIIUM T o 7 2 = 3 5 S 6 TPysoem (Tpymoemxk
= S 4| 28|l 5¢gX 0bpasoBa- KOCTb B A
=t SE|EE| 28O0 TEJBHBIX qacax)
X < © S = 2 el N yacax)
= =E 2l Esl 08l TCXHOJIOTUH
8 cemecTp
Pa3z[eJ1 1 OcHOBHEBIE TIOHATHUS U MMPUHIUIBI MATCMATHYCCKOTI'O0 MOACTIUPOBAHUA
Tema 1.1. CoBpeMEHHOE COCTOSIHUE TCOPHH 1 - 4 Jleknun: (6.1.1:C. 11-54); Paz6op
MaTeMaTU4YECKOr0 MOJAEIUPOBAHUSL. (6.1.1:C. 56-86) peleHus
Tema 1.2 YHuBepcaabHOCTh MaTEMAaTHYECKUX 1 1 2 (6.1.2:C. 58-92) KOHKPETHBIX
moaenei. [Ipunnun ananoruit. Mepapxus Ipakruka: (6.1.3:C. 68 — IPUMEPOB  C
moaenei. Kiaccudukanus moneneit 92) HOMOIIBIO
MIpe3eHTAINN
Tema 1.3 DneMeHTapHbIE MaTEMAaTHUCCKUC 1 2 2 4 Uy IOCKH
mognenu. [lpuMepsl Mojesnelt mojydaeMbIX U3
OIlIK-2 (hyHITaMEeHTaIbHBIX 3aKOHOB MTPUPOIBI
HOIIK-2.5 Tema 1.4 JleTepMUHUPOBAHHEBIE MOIEIIH 2 2 1 2
Tema 1.5 MaremaTrueckoe MOICTHUPOBAHUE U 2 2 1 4
BBIYUCITUTEIBHBIN KCIICPUMEHT
Hroro no pazgeny 1 7 6 5 16
Pasngen 2 HekoTopsie KiaccHUecKue 3ajaui MaTeMaTHIECKON (DHU3UKH.
Tema 2.1 MaremaTiyecKkrue MOJISIH MTPOLIECCOB 2 1 4 Jekuun: (6.1.4: C. 7-90),| Pazbop
HEJIMHEWHOHN TETUIOTPOBOTHOCTH U TOPCHHS. Mpakruka: (6.1.5:C. 47-57,| peuicHus
KOHKPETHBIX




[Inanupyemsie

Bunbr yaeOHOM pabOThI

Haumenonsa-

(xonTpOIHMpYE- KonTaktHas pabora o tite weroms- | Peanmsauns Haunmenos
MBI€E) PE3YIBTATHI '}% 3yeMBIX ak- B paMKax X :I;I%eom
ocBoenus: OIIK u & — npacce- p HiOFO

MHKATOPEL HaumeHoBaHue TeM ) o % w Bun CPC WHTEPAKTHUB- Kou JIIEKTPOHH
aocmmemmﬁ 9 i o % g § E ) HEIX l'I((;L[FOTOBK_I/I oro Kypea

KOMITCTCHITUH = o 7| 2 1 5 5 S oBpasosa- pynoem (TpynoemK

E g E & 3 5 % ~ KoctTh B OCTh B
= o & 2 B S F U TEJILHBIX qacax)
B 8¢ S 5 E ¥y 6 TEXHOJIOTHUH Hacax)
= B a|l B8 O o=
67-72, 89-98) NpUMEPOB ¢
ITOMOIIBIO
MIPE3CHTALINN
U Y JIOCKH
Tema 2.2 MaTeMaTH4eCKHe MOJEIN TEOPHH 4 2 1 4 Jekuun: (6.1.4: C. 7-90),
BOJIH. Meton xapakreprcTik. O0o0ImeHHoe Mpakruka: (6.1.5:C. 47-57)
peluieHue.
Tema 2.3 Pemenus ypasuenus I'esMronsia. 2 2 1 2 Jexkuun: (6.1.4: C. 7-90),
IMpakruka: (6.1.5:C. 67-720
Tema 2.4 MeTo1 KOHCYHBIX PA3HOCTEIA. 2 2 2 8
OCHOBHBIE TOHATHSI. ANMPOKCUMAIIHUS,
YCTOWYUBOCTH, CXOAMMOCTh. Pa3HoCTHAs
3aja4a Jyisl ypaBHEHHsI TEIUIOMPOBOTHOCTH HA
OIIK-2 oTpe3ke. SIBHBIC U HEsIBHBIC CXeMbl. MeTon
NOIIK-2.5 TIPOTOHKH, IOCTATOYHBIE YCIIOBHS
YCTOMYHUBOCTH. DKOHOMUYHBIC PA3HOCTHBIC
cxembl. CxeMa MmepeMeHHBIX HAPaBICHUH.
KoHcepBaTHBHBIC OIHOPOIHBIC PA3HOCTHBIC
CXEMBI.
Hroro mo paznerny 2 10 6 5 18
Pa3nen 3 MoaenupoBaHue ¢ HCTIOIb30BaHUEM UMHUTAIIMOHHOTO MOAXO0/A.
Tema 3.1 Mopaenu anrebpandeckux 00bEKTOB 1 4 6 Jleknun: (6.1.1:C. 369-400)
Ipakruka: (6.1.1:C. 369-




[Tmanupyemsie Bunbr yaeOHOM pabOThI HamMeHoBa-
(xoHTpOMMpYE- KontakrHas pabota | Hue ucnons- | Peanuszauus Hanwerios
MBIE) pe3yIIbTaThI S 3yeMbIX aK- B paMKax anme
: OIIK g paspabota
OCBOCHHS. u - TUBHBIX U HpaKTH4ec- HHOTO
5 .
HHTUKATOPBI HayMeHOBAHME TEM 0 ° T Bun CPC WHTEPAKTHUB- Kou JNEKTPOHH
JOCTHIKEHNS 9 i 9 % 2| 3 2, HBIX I-I((;MOTO(Z/I:H oro Kypca
KOMIICTCHIMH = 5= | 27| 5E¢§ obpa3osa- by (Tpymoemk
% SZ| ES|E X P KOCTb B
= SE|EE|ISEDT TeJbHBIX dacax) OCTb B
= S g g Z = 2 & . yacax)
2 S 2 EESE0 TEXHOJIOTHi
400)
OIIK-2 Tema 3.2 Mozein 1HHAMHYECKUX 00BEKTOB 2 4 11 Jlekmun:  (6.1.1C.369-400),
HOIIK-2.5 IMpakruka:(6.1.1C.369-400)
Hroro no paszaeny 3 3 8 18
HUTOI'O IO AMCHUIITINHE 20 20 10 52
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5. TEKYIIIUY KOHTPO.JIb YCIEBAEMOCTH "
HPOMEXYTOUYHAA ATTECTALIUSA 110 UTOI'AM
OCBOEHMA JTUCHUIIVINHBI.

5.1. TunoBble KOHTPOJIbHBIE 32]aHNS UJIM UHbIE MATEPHAJIBI,
Heo0XoMMBblIe J1JIs1 OLeHKH 3HAHUI, YMeHHii 1 HABLIKOB M (MJIH)
OIBITA AeATeJIbHOCTH

I[IpumepHas TeMAaTHKA KOHTPOJIBLHBIX PadoT:
1. MoaenupoBanue mporeccoB quddy3un u TemionepeHoca.
2. MopaenupoBaHue KoJiedaTebHBIX MPOIECCOB.

IIpumep 3anaHuii K KOHTPOJIbLHOI padoTe
1. Pemmts cnenyromue 3agaun aus (X,t) 8 R ¢ (> 0):

1 {gut = Au, Z{Ht = 4Au,
Nule=g = (x)%; U|t—g = sinx + siny;

3 {ut = 4Au, 4{41;: — Au,
(ul¢g=g = sinx * siny; luli=o = e*y?;

2. MetogomycpeTHEHUS PEIIUTH MPUOIMHKEHHO 3a71a9y
Y .3) -0 —v oy =
X+ X ,u(x C)=0, X =% X, =0

[Moctpouts ¢ TourocThio O(M) (T.€. ¢ ocTarounbsiM wicHOM O(|L)) aCHMIITOTHKY PEIICHHUS.

IlepeyeHb BOIPOCOB, BBIHOCHMBbIX HA NPOMEKYTOYHbIE ATTECTALUIO

1. OcHoBHBIE 3TAIBl MATEMAaTHYECKOTO MOJICIMPOBAHNUS (PU3UUECKOTO MpoIecca.

2.1Ipsmble 1 0OpaTHbIE 3a]a4y, BO3HUKAIOIIME IPU MATEMATHYECKOM MOJIETTMPOBAHHH.

3. [IpuBenute mpuMepbl, JEMOHCTPUPYIOIINE YHUBEPCATHHOCT MAaTEMATHUECKUX MOJIENCH U TIPUHLIUIT
AHAJIOTHH.

4. Y0 Takoe uepapxus Mozeneil. [Ipusenure npumepsi.

5.TlocranoBka 3amauu ['ypca 1 ee pereHue Jyist POCTEUIIIEro CiTydast.

6. IocranoBka oOmel 3amaun Komm mis rumepOonmmueckoro ypaBHeHws. Kakumu cBoiicTBamu
JoJKHa obnanath kpuBast C, Ha KOTOPOH CTaBSITCS JAONOIHUTENBHBIE YCIIOBHA. .

7. Uto mpou30iaeT, eciau XapaKTepUCTHKa ypaBHEHHs oOmiei 3agaun Ko nepeceyer KpuByro
C, Ha KOTOPO#1 3a1aHbI JOTIOTHUTEBHBIC YCIIOBUS, O0JIee YeM B OJJHOW TOYKE?

8. Onpenenenue u pu3nuecKuii cMbICh GyHKIMU PrMana.

9. TIpuBemure nprmMeps! GyHKIMN PriMana.

10.TTocranoBka 3anaua Crehana. [Ipumeps rporieccos, onmchBacMbIX 3aadeii Credana.

11.B yem cocrout meton mnonobusi? Ilpumepbl 3amad, Mpu pPEIICHWH KOTOPBIX IIEIeCO00pa3HO
UCTIOJIB30BATh METO]T OJIOOMS.

12.TlocranoBKa 3a1a4u repeHoca BelecTsa B IByx(azHoii cpeze. 3a1ada copOmm.

13.Tlepexoxn K JTOKaJTbHOMY BPEMEHH B YpaBHEHMsIX riepeHoca. [IpumMep mogo0Ho# 3aMeHbl epeMEHHON
B 3aj1a4€ COpOIMH.

14.Yro Takoe uzorepma coporrmn? [IpuBeure npruMepsl.

15.KauecTBeHHOE pa3iiuKe PEICHHs 3a1a491 COPOIUH B IMHEWMHOM U HEJTMHEWHOM CITyJae.
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16. TloBeneHne Ha OECKOHEYHOCTH pEIICHUS YypaBHEHHs [ enbMroiblla MpH Pa3MYHBIX 3HAKAX
koaddumenta C.
17.Cdopmynupyiite 1uis HEOTpaHUIEHHOM 001aCTH TEOpEMY eTMHCTBEHHOCTH PELLCHHs YPAaBHEHUS
['enbMronbIfa B citydae oTpuriareibHoro ko durmenta C.
18.Hanmmmre ycnoBre usimydeHust 3oMMepgerbia B TPEXMEPHOM U IBYMEPHOM CITy4asix.

J171s1 9ero cTaBsATCS YCIOBHS U3TyUCHUS ?
19. CopmynupyiiTe IPUHIMIT TPEICITHHOTO TOTIIONICHHS.
20 IlpuBeauTe puUMep MOCTAHOBKU MapIMATIBHBIX YCIIOBUN U3ITyUSHHS.
21.Kak craBuTCS 331a4a MATEMaTUUECKON TEOPHH JUDPAKIIAH ?
22.PaccMoTpuM  3a7ady  TEIUIONPOBOJTHOCTH B OeckoHewHOM  oOmacti. Ecmm  koaddwmmenTt
TEIUIONPOBOHOCTH 3aBUCUT OT TEMIIEpaTypbl M 0OpaIliaeTCsi B HOJb TIPU HYJIEBOM TEMIIEpaType, TO MOYKHO
paccMatpuBarh (PUHHUTHBIE perieHust 3amaul. Eci oke ypaBHEHHE JIMHEHHO, TO (PUHHTHBIE perlieHHs
paccmarpuBarh Henb3s. [louemy? [IpuBemvre npumep 3aqaun, B KOTOPOH perieHue OyaeT (MHUTHBIM.
23.Yto Takoe aBTOMOENbHOE perreHrne? Uto Takoe pexuMbl ¢ odoctpenrem? [lpuBempre mpumeps,
NPUBOJIAILIVE K TAKUM PEILICHHSIM.
24. TpuBeuTe MpUMEPHI TPOIIECCOB, MPUBOAIIMX K MoaenH Borbrepa xummmuk-keprtea. Kak ucciemyercst
PpelLeHre 3TOH 3324 Ha (ha30BOM TTIOCKOCTH.
25. Harmmmre nmHerHOE, JIMTHEHHOE HEOHOPOTHOE M KBA3WIMHEHOE ypaBHEHHE TIePeHOCA.

CocraBbTe ypaBHEHHs XapaKTEPUCTUK [T 3THX CITy4aeB.
26.Moryt 71 TiepeceKarbCsl XapaKTEPUCTHKH B CIIydae JIMHEHHOTO M KBa3WJIMHEWHOTO YpPaBHEHHS
nepenoca? K kakoMy Ka4eCTBEeHHOMY XapaKTepy PeLleH i 1 (PU3UUECKUM Pe3yIIbTaraM 3TO IPHUBOIAT?
27. B xakux CiIy4dasx HEOOXOJMMO CTPOMTH OOOOIIEHHOE pEIIeHHWE JIMHEWHOTO W KBA3MJIMHEHHOTO
ypaBHEHUs TiepeHoca’?
28.Harmmre ycroBue Ha paspbise (yeioBre [ ForoH o) aist KBa3WIMHEHHONO YpaBHEHHS ITEPEHOCA.
29.B yeM 3aKITI0YaETCsl METO XapaKTEPUCTHK PEILICHHS KBA3WIMHEHHOTO YpaBHEHUS TTepeHOca?
30.Crenenne mudhepeHIATHFHOM 33124k ¢ CAMOCOIPSDKEHHBIM OIEPaToOpOM K BapHaIlMOHHOM 3a71adue?
31.Kak craButcs BapralioHHast 3a/1a4a Ha COOCTBEHHBIC 3HAYCHHS ?
3240 Takoe BapualMOHHBIC U YTO TaKOE MPOSKITMOHHBIE aITOPUTMBI ? [ [prBemTe mpruMeps.
33.B uyem cocrour meron Purna? IlpuBemmre AoCTaTodHbIC YCIIOBUSI, OOSCIICUHMBAOIIME CXOIUMOCTH
PpEUICHHI, HAICHHBIX 110 METOy PHTIIA, K TOUHOMY.
34.B yem cocrout MeToA | anepKrHa ¥ METOT MOMEHTOB?
35. [laiite onpenesnieHre anmpoKCUMAIIAN Pa3HOCTHOM 3a/1aueid NCXOMHOM T hepeHIMATHHOM 3a/1aum.
36.JlaiiTe onperienieHre YCTOMYMBOCTH PA3HOCTHON CXEMBL.
37. Taitre onpeierieHre CXOMMOCTH Pa3HOCTHOM CXEMBI.
38.Yt0 03Ha4aeT, 4To pa3HOCTHAS 3a/]a4a UMEET K-bIii MOPSIOK TOYHOCTH?
39. [Maitre onpeierieHre KOPPEKTHOM TMTOCTAHOBKH PA3HOCTHOM CXEMBI.
40. Kak cBsi3aHBI MEXTy COO0OM TOYHOCTH AMIMPOKCHMAIMH, YCTOWYMBOCTH M CXOIMMOCTb Pa3HOCTHOM
CXEMBI?
41.Yro Takoe 111a0biioH pa3HOCTHOTO oreparopa? [puseure mprMepsL.
42 IlpuBenure mpuMep SIBHOW pa3HOCTHOM CXeMBI. B 4eM ee T0CTOMHCTBA U HEIOCTATKH ?
43.TIpuBeauTe IprUMep HESIBHOW Pa3HOCTHOM CXEMBI. B ueM ee TOCTOMHCTBA M HeIOCTATKH?
44, Harvimue yeloBYs YCTOMUMBOCTH SIBHOW Pa3HOCTHOM CXEMBL.
45 TpuBenure ipuMep OE3YCIIOBHO YCTOWUHMBON CXEMBL.
46. 1 TpuBeauTe MpuMep SKOHOMUIHON Pa3HOCTHOM CXEMBL.
47 . Harmimre cxeMy EpEMEHHBIX HAlIpaB/ICHUH.
48.Harvimmre IOKaTbHO-OTHOMEPHYO cxemy. UTo Takoe MeTo;1 (pakToprsarim?
49, J1aiite onperieNieHre OMHOPOIHON Pa3sHOCTHOM CXEMBI.
50. Yro Takoe KOHCepBaTHBHAs pasHOCTHAs cxema. [ IpuBemure mprMep KOHCEPBATHBHON M HEKOHCEPBATHB-
HOM Pa3HOCTHOM CXEMBL.
51.Kakue MeTo1bI MOCTPOSHHUST KOHCEPBATUBHOM Pa3HOCTHBIX CXEM BaM M3BECTHBI?
52.B 4eM COCTOMT UHTETPO-MHTEPIIOISIIMOHHBIA MeTOT (MeTOI Oatanca)?
53.Y10 Takoe MeTo1 KOHEUHBIX JIEMEHTOB?
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54. llpuBeauTte mpuMep MpocTerero 6a3uca MeTo1a KOHEUHBIX HJIIEMEHTOB.

55. ChopmynupyiiTe HEOOXOAMMOE CHEKTPAIbHOE YCIOBHE ycTOoWYMBOCTH Helimana mis
peuieHust pa3HocTHOM 3a1aun Koy,

56. CxeMbIMeTO/Ma OETyIIero cuera sk YUCIACHHOTO PEIICHHS YpaBHEHUS ITepeHoca.

57. Kpurepuit Kypanta nns omnpezneneHuss yCTOMYMBOCTH Pa3HOCTHOIO PELIEHHS ypaBHEHUS
nepeHoca.

58. Uro Takoe MOHOTOHHAs pa3HOCTHas cxeMa. Kakue cXeMbl Al YHCIEHHOTO pEeLICHUS
ypaBHEHHUS MepeHoca SBISIOTCS MOHOTOHHBIMHU.

59.Y10 B aCUMITTOTHYECKUX METOJIAX MIOHUMAETCS T0]T BO3MYILIEHHEM ? UTO Takoe peryyisipHOE U CHHIYJISIPHOE
BO3MYIIICHHE?

60. Uro Takoe acHMMTOTHYECKas OICHKA.
pacxoasmumcsi?

61. B ciydae 3371a49M ¢ CHHTYISIPHBIM BO3MYITICHHEM, KAKOH KOPEHb BBIPOXKICHHOTO YPABHEHUS SIBTISICTCS
yCTOHUMBBIM? YTO Takoe 00J1aCTh BIMSHUS KOPHSI BBIPOYKICHHOTO YPaBHEHUS ?

62. OnummTe anropuT™M TMOCTPOCHUS ACUMOTOTHUKH PEIICHUs CHHTYISPHO BO3MYIICHHOMN
3aJ1auH.

63.B gem cocrour metorn BKB?

64. Jlnst pereHus Kakux 3a/1ad puMeHsiercst MeTo 1 yepemHennst KpeutoBa-boromooosa?

65.00mbsicHITE HEOOXOIMMOCTB IMPUMEHEHHSI 3TOr0 METO/IA JUTs TIOCTPOSHHS PUOITIHKEHHOTO PEILICHHS
ypaBHenust Ban-nep- [oss.

MoxxeT 1M aCUMOTOTUYECKUU psag  OBITh

5.2. OnucaHue mMoKa3aTesieii M KpPUTepHeB KOHTPOJISI yCIeBAaeMOCTH, ONMHCAHHE IIKAJ
OIleHUBAHUS

Jlnis OLIeHKH 3HaHWMM, YMEHUH, HaBBIKOB U (DOPMUPOBAHMS KOMIIETECHIIMU MO JAUCLUIUINHE
MPUMEHSICTCS OAUTbHO-PESHTHHIOBasI CUCTEMa KOHTPOJIS U OIICHKH YCIIEBAEMOCTH O0YYarOIIHXCS
ouHOi (opmbl. OCHOBHBIE TpeOOBaHUS OATLHO-PEHTHHTOBOM CHUCTEMBI IO TUCIUILUIMNHE U
IIKajia OICHUBAHMSI TPUBEEHBI B Ta0miax S - 8.

Tabmumna 5
TpedoBaHusi 0a/JIbHO-PEITHHIOBOM CHCTEMBbI IO TUCIUIJINHE
MaxkcumanbHbIe
Komngect | gammsr 3a JlononxurensH rpadusre
B CpOKH BBITIOJTHEHUS bI€ GBI AJLITBI
Bust pa6ot 0 MTOJIBH]T pabOThI p e6 6
HOJBHJIOB MOJIBUJIOB pabOThI
paboTsl 1 2 3a HapymeHne
CPOKOB

KonTponbHbie paboThI Jo +43ale Hdo-43a1l

2 10 10 | Mapr, anpens CPOK CIaHHYIO pabory

pabory
JlabopaTopHbie pabOThI B teuenun +4 -4
6oparopHbie pado 6 5 Gaion eue Ho Ho
ceMecTpa
Brimonnenne  momMamrHux 5 ITo 4 6amnasza 1 B Teuennu Jlo +1 ©Oamna | o -1 Gamia 3a
3aJjaHui pabory ceMecTpa 3a 1 paboty 1 pabory
1L HU AHSATUN TBET ku | Ilo -1 6amty 3a
oceleHne 3 Jlo 0.256am1a OtBer y noc o -1 Gamury 3
(yuactue B 00CYXKICHHAX 16 €)KEHENIEBbHO no +1 6anna 1 npomyck
3a 1 Henemnro

3a1a4)
OTBeT Ha 9K3aMEHE 1 26 ceccus
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Kpurepun oneHuBaHus pe3yibTaTa 00y4eHUs! N0 JMCHUNJINHE U HIKAJA OLeHUBAHUS

Tabmuma 7

Kputepun otieHuBaHus pe3yabTaTOB 00yIEeHHUS

Orenka Orenka Orenka Orenka
KO[[ U HAUMCHOBAHHUC
Koan - «HEY0BJIETBOPUTETbHO» «yIOBJIETBOPUTEILHO» / «xopomio» / «OTJIHIHO> /
HanMCHOBaHHUC JOCTHIKSHIS | «"e 3auTeHO» «3aUTECHO>» «3aUTECHO» «3aUTECHO
KOMIETEHIHI KOMIICTEHIIHH 0-54% 55-70% 71-85% 86-100%
OT MaXpeUTUHTOBOM OT MaXpeUTUHTOBON OLIEHKU OT MaXpeUTUHTOBOM OT MaXpeUTUHTOBOM
OLICHKH KOHTPOJIS KOHTPOJIS OLICHKH KOHTPOJIS OLICHKH KOHTPOJIS
OIIK-2. Cnocoben | HOIIK-2.5. Uznoxxenue yueOHOTO dparMeHTapHbIe, 3HaeTr MaTepuan Ha | Umeer riyOokue 3HaHUS
060CHOBAaHHO Hcnons3yer Marepuania OECCHCTEMHOE, | IOBEPXHOCTHBIC 3HAHHUSA 110 | JOCTATOYHO XOpOILIEM | BCErO Marepuaia,
BBIOMpATD, MaTeMaTUIECKOS HETOJIHOE, HE 3HAET OCHOB | OCHOBAM  MAaTEMAaTHYECKOTO | YPOBHE; MPEACTABIISIET | IOHNMAET CTPYKTYpPY
7I0pabaThBaTh W | MOJIGMMPOBAHHE M | \'aroniaTiyeckoro MOJIEJIUPOBAHHS. OCHOBHBIE 3aJ@4d B PaMKax | JUCIHUILIMHEL OCBOWII
IIPUMEHATH JJIs1 MAaTEMATHUYCCKHUEC o
pemeHs METOTBI s MOJCIIMPOBAHUS, HE MoOXKeT | M3moxeHue moaydeHHbIX MMOCTAHOBKH IIJICH W BHIOOpA | HOBALlMM  JICKIIHOHHOI'O
HCCTIG/IOBATEIHCKHX | PEIICHNS TPOCKTHBIX MIPUMEHATH €r0 B p%MKaX 3HAHUI HEIOJIHOE, OJHAKO ATO | ONTUMAJIBHBEIX CIIOCOO0B HX Kypga nvo CpPaBHEHHUIO C 5
W TPOEKTHBIX 33734 | 3a1ad. Vaeer | HTOCTABICHHBIX — LEJNEH W | HE MNPENSTCTBYET YCBOCHHUIO | JOCTHXKCHHS. y4eOHOH  JIHUTEepaTypoil;
MATEMATHIECKHE aHAIII3HPOBATH 3ala4, 4YTO MPEHSITCTBYET | MOCIEAYIOLIETO Marepuana. W3II0KEHUE TOJYYCHHBIX
METOJbl U MOJEJH, | pe3yJbTaThbl YCBOCHHIO MMOCJICAYIOIIETO I[OHYCKaIOTCH OTOCJIBbHBIC 3HaHUH IIOJIHOC,
OCYIIECTBIIAT MOJEINMPOBaHUs M | MaTepuana CYIIECTBCHHBIC OIIINOKH, CHCTEMHOE; JOIyCKalTCsI
IIPOBEPKY OILICHUBATh WCIIPaBJICHHBIE C MOMOIIBIO eIMHUYHEIC OIIINOKH,
aJICKBaTHOCTH HaJCXKHOCTD MIpenoaBaress. 3aTpyIHCHHUSI CaMOCTOATEIIBHO
Moneien, bynxuonuposarus npu (hopMyJIMpPOBaHUU HCIPAaBIIsEMbIC npu
aHaJIM3NpOoBaTH cnerem OCHOBHBIX TOJIOKCHHUH M HX cobeceioBaHUHT
pe3ynbTaTHI,
MIPUMEHEHUU
OLICHUBATH
HAOCKHOCTH nu
Ka4eCcTBO
(O YHKITMOHUPOBAHHMS
CHUCTEM
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Kpurepun onenuBanuns

Onenka

Kpurtepun oueHuBanus

Bricokuii ypoBeHb

«5»

(oTnm4HO)

OIICHKY «OTJIMYHO» 3aCiy’)KUBacT OOydaroluiics, OCBOMBINUIM 3HAaHUS,

YMCHHA, KOMIICTCHIUU U TeOpeTI/IHCCKI/If/’I Marcpual 0e3 Hp06€J'IOB;

BBITIOJTHUBIIN BCE 3aJaHus, MPEeIyCMOTPEHHBIE Y4YeOHBIM IIJJAaHOM Ha
BBICOKOM Ka4eCTBEHHOM yPOBHE; MPAKTHUECKHE HABBIKH MPO(ECCHOHAIBHOTO

NPUMEHEHHUS] OCBOCHHBIX 3HAaHUH COPMUPOBAHEI.

Cpenuuii ypoBeHb

«4»

OIICHKY «XOPOII0» 3aCIyXXHMBaeT OOYYarOMUICS, MPAKTHYECKA TOIHOCTHIO
OCBOWBIIIMY 3HAHHS, YMCHHUS, KOMIICTCHIMM M TCOPETHUCCKHIA MaTepual,

(xoporiio) yueOHbIC 33J]aHHsl HE OIEHEHBI MAKCUMAJIBHBIM YUCIOM OalIOB, B OCHOBHOM
c(hOopMHPOBAI MPAKTUIECKUE HABBIKHL.
[Moporoserii OIICHKY «y/J0BJETBOPUTEILHO» 3aCIIy’)KUBaeT OOydarolluiics, YacTHYHO C

YpOBEHb «3»

Hp06€HaMI/I OCBOMBIIIHI 3HaHUd, YMCHUA, KOMIICTCHIIMU U TCOpeTI/I‘-IeCKI/Iﬁ

(ymoBmeTBOpHUTENb- | MaTepHal, MHOTHE yUeOHBIC 3aJaHHs JTHOO HE BBIMOIHIII, JIUOO OHU OICHEHBI

HO) YUCIIOM OaiyioB ONM3KUM K MHHHUMAJIBHOMY, HEKOTOpBIE MPaKTHYECKUE
HABBIKU HE C(HOPMUPOBAHBL

MuHuManbHbIH OIIEHKY «HEYIOBJIETBOPHUTEIHHO» 3aCITyKUBAET 00YUAIOMINIACS, HE OCBOMBIIHN

YPOBCHb «2» 3HaHWA, YMCHUSA, KOMIICTCHIIUU U TeOpeTI/I‘{CCKI/Iﬁ Marepual, y‘le6HBIe 3aJaHHA

(Hey,Z[OBJIeTBOpI/I- HC BBITNIOJIHWII, TPAKTUYCCKUC HABBIKU HEC C(l)OpMPIpOBaHBI.
TCIIBHO
6. YYEBHO-METOJUYECKOE OBECIIEYEHHUE

JUCHUATIIUHBI

6.1. YueOHasi iuTeparypa

6.1.1 BBenenne B MaTtemMaTHueckoe MojejaupoBanue. yueOH. mocobuwe / Ilom pen. II.B.
Tpycosa. —M.Jloroc, 2015. — 440c ISBN 978-5-98704-637-DHC «KoHCYIbTaHT CTYIACHTAY.
https://www.studentlibrary.ru/book/ISBN5940102727.html

6.1.2 Camapcknii, A.A. Maremartuueckoe mozenuposanue: Muen. Meronsl. Ipumepsr / Camapckuii
A.A., Muxaiinos A. Il. - 2¢ w3a., uchp. - Mockea: ®UBMATIIUT, 2005. - 320c¢. - TekcT :
3NEKTPOHHBII 1l 3BC "Koncynprant cTyaeHTa" [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN592210120.html

6.1.3 TuxonoB A.H., Camapckuii A. A. YpaBHeHHUs MaTeMaTH4ecKoil ¢u3uku: Y4eOHMK.- 7-€
u3n. Usn-Bo «Hayka», 1977, - 736 ¢

6.1.4 T'aiinyk A.P., benseB B.E., [IbsBuenko T.A. Teopust aBTOMaTu4ecKoro yrpaBiIeHUS B
npuMmepax u 3amadax ¢ pemenusmu B MATLAB: uzgarensctBo «Jlanp», 2011.-464 ¢

6.1.5 BoakoB E.A. YucieHHble MeTOAbI: yued. mocodue s By3oB. — M.: Hayka. I'n. Pen.
®us.- mar. nur., 2008. — 256.¢c

bubnuoreunsiii poHA YyKOMIUIEKTOBAH MEYAaTHHIMU M3IAaHUSAMH U3 pacuera He meHee 0,25
9K3EMIUIApa KaKJOro M3 M3JAHUM, YKa3aHHBIX BBIINIE Ha KaKIOro OOYyYarollerocs U3 4yucia
JIML, OJHOBPEMEHHO OCBAaWBAIOIIUX COOTBETCTBYIOIIYIO AUCIHILTHHY (MOYIb).

6.2. MeToanyeckue yKa3aHHusl, pEeKOMeHIAIUM U IPyrue MaTepuajbl K 3aHATHAM

6.2.1 H.B. I'ory6eBa, MaTtemaTnuyeckoe MoJeJIMPOBAHME CHCTEM M TPOILECCOB. yueOHOE
nocobue. — 2€ uzn. Crep. — CII6.: U3marensctBo «lans» 2016.- 192¢3bC «Jlanp»
URL: e.lanbook/com/book/179611

15



6.2.2 oopotul C.A. IIporpammHoe obecriedeHre MaTeMaTHIeCKOT0 MOJICIIMPOBAHUS CUCTEM:
yuebHoe mocobue s By3oB / C.A.Jlo6potun. - H-Hosropoz, 2008. - 90¢

6.2.3 Ilpeo6pa3oBanue Jlamiaca u ero npuMeHeHue [DJIEKTPOHHbIE TEKCTOBbIE JaHHbIE):
METO/. yKazaHus Juisi oOydarommxcs HampasieHuid nmoarorosku 01.03.04, 09.03.02, 13.03.02,
15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03%6& ¢dopm obOyuenus. B 2q. Y.1. / MU
HI'TY; coct.: A.H. Jlo6aeB, H.M. borocnosckas. — JI3epxkunck, 2018. — 20 ¢

6.2.4 Ilpeoopa3oBanue Jlamiaca u ero npuMeHeHue [DJIEKTPOHHbIE TEKCTOBbIE JaHHbIE):
METO/. yKazaHus Juisi oOydarommxcs HampasieHuid noarorosku 01.03.04, 09.03.02, 13.03.02,
15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03%6& ¢dopm obOyuenus. B 2q. Y.2. / U
HI'TY; cocr.: A.H. Jlobaes, H.M. borocnosckas.— [[3epxunck, 2018. — 22 ¢

6.2.5 PSJIbI ®YPBE [DiekTpoHHbIe TEKCTOBbIe [daHHBIE]. METON. YKa3aHUs s
obyuaromuxcst Hampasinenuit moarotoskn 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04,

18.03.01, 19.03.02, 23.03.0%unHoii ¢opmbr o0yuenuss / JIIW HITY; cocr.. H.M.
borocnosckas. — [I3epxunck, 2018. — 22 ¢
7 THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUTIUHBI
Y4eOHBI mpomecc 1O  JUCHHUIUIMHE  OOecrleueH  HEOOXOAUMBIM  KOMIUIEKTOM

JUIEH3MOHHOTO M CBOOOJHO PacCIpOoCTPaHIEMOr0 MPOrPaMMHOTO OOECIeYEHUs, B TOM YHUCIIE
OTEYECTBEHHOTO MPOU3BOACTBA (COCTAaB MO IUCIMIUIMHE ompenesieH B Hactosied PIIJ] u
MIOJUTEXKUT OOHOBIICHHUIO ITPH HEOOXOMMOCTH).

7.1. Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

JINCIMITIMHA, OTHOCUTCS K TPYIIE TUCHUIUIMH, B PaMKax KOTOPBIX IPEIIIoJIaracTcs
VICTIOJIb30BaHNE NH(OPMAIIMOHHBIX TEXHOJIOTHI KaK BCIOMOTaTEIbHOTO HHCTPYMEHTA.
WHdopMalimoHHbIE TEXHOJIOTHH TPUMEHSIOTCS B CICAYIOIIUX HANPABICHUSAX: IPU TIOATOTOBKE U
0(OpPMJICHHH OTYETOB O JTa0OPATOPHBIX pabOTax, BHIIOJHEHUH 33JaHUN Ul CaMOCTOSITEILHOM
paboThI.

Tabmauma 9
IlepedeHb 3/1eKTPOHHBIX OMOTHOTEYHBIX CHCTEM
Ne HaunmenoBanue ObC Ccbrika Kk 9BC
1 | KoHCynbTaHT CTyACHTA http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/
3 | Bupryansnas kamxnas noaka HTb HI'TY | http://cdot-nntu.rwhextpornas_6ubanoreka
4 | Uadopmarmonnas cucrema "Eaunoe okno | http://window.edu.ru/
J0CTymna K 00pa3oBaTeNbHBIM pecypcam”

7.2. TlepeyeHb JIMIEH3MOHHOTO H

CBOOOIHO PACIPOCTPAHSIEMOr0 TPOTPAMMHOIO

o0ecrneyeHusi, B TOM 4YHCJIe 0T€YeCTBEHHOr0 NMPOM3BOACTBA, HEOOX0IMMOI0 /1JIsi OCBOEHMUSI

JTUCIHUIIINHBI
Ta6mmma 10
IIporpammHoe obecnieueHue
Ne IIporpammHoe obecrieueHne, UCTI0Ib3yeMOe B IIporpammHoe obecrieuenrne CBOOOIHOTO
n/m YHHUBEPCHUTETE Ha JOTOBOPHON OCHOBE pacnpocTpaHeHHst

1 Microsoft Windows 10 rfoxmucka
700593597, moamucka

MSDN
DreamSparkPremium, https://acrobat.adobe.com/ru/ru/acrobat/pdf-

Adobe Acrobat Reader
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Ne [Iporpammuoe obecrieueHune, UCIIOIb3YEMOE B [Iporpammuoe obecrieyeHne cBOOOIHOTO
/i YHUBEPCUTETE HA IOTOBOPHOI OCHOBE pacupoCTpaAHEHUS
19.06.19) reader.html
2 Microsoft office 2010 Jlunensus Ne 49487295 OpenOfficehttps://www.openoffice.org/ru/
or 19.12.2011)
3 Koncynprant [Titoc PTC Mathcad Express
https://www.mathcad.com/ru

IlepeyeHb coBpeMeHHBIX MPO(eCCHOHATBHBIX 023 TaHHBIX 1 HHGOPMAMOHHBIX
CIPABOYHBIX CHCTEM

Brabmumne 11 ykazan mepeueHb npodecCHOHANBHBIX 0a3 JaHHBIX W WH()OPMAIMOHHBIX
CIIPaBOYHBIX CHCTEM, K KOTOPBIM oOecrieueH JOCTyN (YAaleHHBIH TOCTYII).

Tabmuua 11

IlepeyeHb coBpeMeHHBIX MPO(EeCCHOHATBHBIX 023 TaHHBIX 1 HHGOPMAMOHHBIX
CIPABOYHBIX CHCTEM

No HanmenoBanwue npodeccnoHanbHOM 0a3bl JaHHBIX, Hoctym k pecypey (yAaleHHbIH JOCTYI ¢ yKa3aHHEM
/i “H(OPMAIMOHHO-CIIPABOYHONW CHCTEMBI CCBUIKH/IOCTYII U3 JIOKAJILHOM CETH YHHUBEPCUTETA)
1 2 3
1 baza JaHHBIX CTaHIAPTOB U PETIaMEHTOB https://www.gost.ru/portal/gost
POCCTAHJIAPT [[home/standarts
2 Tlepeuers mpogeccnonanbHbIX 6as TaHHLIX 1 https://cyberpedia.su/21x47c0.html
WH(GOPMAITUOHHBIX CIPABOYHBIX CUCTEM
3 Wuctpymentsl u  BeO-pecypcsl  mmsi  BeO- | https://techblog.sdstudio.top/blog/instrumenty
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CnpaBouHas MpaBoBas cucrema .
4 JOCTYII U3 JIOKAJTHLHOUW CeTH
«Koncynbsrantl Imroc»

8 OBPA3OBATEJBLHBIE PECYPCHI JUISI UHBAJIUIOB 1
JIVIL C OB3

B Tabnuue 12 yka3aH nepeueHb 00pa30BaTENbHBIX PECYPCOB, UMEIOMHUX (HOPMBEI,
allalTHPOBaHHBIE K OIPAaHUYEHUSIM HMX 370POBbs, a TAKKE CBEICHHS O HAJTMYUH CIICHHATBHBIX
TEXHUYECKUX CPEACTB O0YUECHHUS KOJJICKTUBHOTO U WHAWBUYAIBHOTO TOJIb30BaHUSL.

Tabmuma 12

OO0pa3zoBaTtebHBbIC pecypchl A1 HHBAAMA0B 1 iun ¢ OB3

Ne [lepeuens 0Opa3oBaTEIbHBIX PECYPCOB, CBezfeHHsI 0 HUIMYUH CHEIHUAIBHBIX TEXHUYECKUX
HpI/ICHOCO6JIeHHI)IX JUIA UCIIOJIB30BAaHUs MHBAJIMJIaMU U CpeacTB 06yquH51 KOJUICKTUBHOI'O U UHAUBUYaJIbHOT'O
suamu ¢ OB3 T10JIb30BaHUS
1 | ObC «KoHCYIbTaHT CTyICHTa» 03BYYKa KHHT W yBeJIMUeHUE MmpudTa
CIICINaJIbHOC MOOMJILHOE MPUJIOIKEHHUE -
OBbC «Jlanp» UP
2 CHUHTC3aTOp pCUHr, KOTOPbIM BOCIIPOU3BOAUT
TCKCThI KHUI' 1 MCHIO HaBUTI'allH
3 | BBC «tOpaiir» BEpCHUS IS CITA00BUASAIINX

CornacHo ®enepanbHoMy 3akoHy 00 obOpazoBanuu 27303 or 29.12.2012r. ct. 79, 1.8
"IIpodeccuonansHoe oOydyeHHe W  mnpodeccHoHaANbHOE O00pa3oBaHHE OOydYaIOIMIMXCS C
OrpaHUYCHHBIMHU  BO3MOXHOCTAMU 3J0POBBA OCYHICCTBIAIOTCA Ha OCHOBC 06pa30BaTeJIBHBIX

porpamm, aaanTHPOBAHHBIX MPH HEOOXOAUMOCTH JUIsl OOY4YeHHUs YyKa3aHHBIX OOydYaroImmxcs'.
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AOII pazpabaTbiBaeTCsl O KaX/10i HANpaBIECHHOCTH NMPH HAJUYUHU 3aSBICHUN OT OOy4aromIMXcs,
ABIISIOIIMXCSl MHBaNUAaMu WK aunaMu ¢ OB3 u n3bsaBUBIINX KeTaHHe 00 00y4eHUH IO JTaHHOMY
TUIYy 00pa30BaTENbHBIX IPOrPaMM.

9 MATEPUAJIIBHO-TEXHUYECKOE OBECIIEYEHHE,
HEOBXOIAMNMMOE JJ1s1 OCYIECTBJIEHUA
OBPA3OBATEJIBHOI'O IPOLECCA 1O JUCIHUIIJIMHE

YueOHBIE ayaUTOPUU

JUIS  TIPOBEICHUS

000pyIOBaHUEM M TEXHUYECKHUMHU CPEACTBAMU OOYUCHHS.
Brabnune 13 nmepeuncnenst
- yyeOHbIEe ayJUTOPUH JUTSI IPOBEACHUS YUEOHBIX 3aHATHH, OCHAIIEHHBIE 000PyI0BaHHEM
U TEXHUYECKUMHU CPEJICTBAMU O0yUCHHUS;
- TIOMEMICHUS JJS CaMOCTOSTEIbHOM paboThl OO0YYaroIUXcs, KOTOpbIE OCHAILEHBI
KOMIIBIOTEPHON TEXHMKOM C BO3MOJKHOCTBIO IOJAKIIOUEHUs K ceTH <« HTepHeT» H
o0ecreyeHneM JI0CTyNa B AJIEKTPOHHYIO MH(POPMaLMOHHO-00pa3oBarenbhyo cpeny AN

3aHATHA 110

IUCLUMIUINHE, OCHAIIEHBI

HI'TY.
Tabmuna 13
OcCHAIIEHHOCTHh AYIUTOPUIA M MOMEIeHUI 1JIs1 CAMOCTOATEIbHOM PadoThI o6yuaronmxcs Mo
AMCUMILINHE
Ne Hanmenosanue OCHaHleHHOCTL ayzu/[TopMﬁ HepequL JIMOCH3UOHHOTO IPOrpaMMHOI0

ayIUTOPUN U TIOMEUICHUI
TIJIST CAMOCTOSITEIIbHOH
paboTsl

MOMEILEHNH U MOMEILEHNH IS
CaMOCTOSTEIFHOU pabOTHI

obecrieueHusl.
PeKBU3UTHI OATBEPKIAIOMIETO JOKYMEHTA

1 1433A Ayautopust 1is
JICKIIMOHHBIX U
NPaKTHYCCKUX 3aHITHI
Hmxeroponckast o0, T.
J3epxuHCK, yII.
laiinapa, n. 49

KoMmiekT neMoHCcTpaioHHOro
000pyIOBaHUS:

TIK, ¢ BEIXOZIOM Ha
MYJBTUMEIUNHBIN TPOEKTOp, HA
6ase Intel Pentium G4560 3.5
I'ru, 4 T603Y, mouutop 20’ —
1.

MynbTUMeAUITHBIN TPOEKTOP
Epson- 1 mr

Okpan — 1 mt

* Microsoft Windows 10 Jlomarniuss
(mocraBka c ITK)

* LibreOffice 6.1.2.1. {Bo6oanoe I10)
* Foxit Readerdso6onmoe I10);

o 7-zip ms Windows ¢Bobomauoe I10)

3 1234
HayuHno-TexHudeckas
ouonmmoreka AN
HI'TY, crynenueckuii
YUTAJILHBIN 347,
Hmxeroponckas o6:., T.
JI3epKuHCK, yiII.
laiinapa, n. 49

KommnexT neMoHCTpaioHHOTO
000pyIOBaHUS:

IIK, ¢ BBIXO#OM Ha
MYJBTUMEIUNHBIN TPOEKTOpP, HA
6ase Intel Pentium G4560 3.5
I'ru, 4 T6 03V, mouutop 20’ —
1.

MynbTUME IMMHBIN IPOESKTOP
Epson- 1 mr

Okpan — 1 mit;

Habop yueOHo-HarmsaHbIx
oCcoOwi

* Microsoft Windows 10 Jlomarniuss
(mocraBka c ITK)

* LibreOffice 6.1.2.1. {Bo6oanoe I10)
* Foxit Readerdgo6oxanoe I10);

o 7-zip s Windows ¢Bobomauoe I10)
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1443a xoMIIBbIOTEPHBII * TIK na 6asze Intel Celeron 2.67 * Microsoft Windows 7 ifoamucka

Knace - momemenue i | I'Tr, 2 6 03V, morurop Acer | DreamSpark Premium)

CPC, xypcoBoro 17" — 4. * Apache OpenOffice 4.1.8Ko00aH0€

MPOEKTUPOBAHUS TIK moaximro4eHsl K ceTH I10);

(BBIIIONIHEHHSI KyPCOBBIX | «HTEPHET» ¥ 00ECIICUHBAIOT * Mozilla Firefox Bo6oauoe I10);

pabor), Hinkeropozackas | ocTyn B 31eKTPOHHYIO * Adobe Acrobat Readetfo6ogHo0e

00, T. JI3epXkKHUHCK, Y. | HH)OPMAIMOHHO- I10);

Iaiinapa, 1. 49 00pa30BaTENILHYIO CPEMY e 7-zip s Windows ¢BoGoxroe T10);

yHUBEpCHUTCTA * KoncynbrautlLmroc (I'TI Ne

0332100025418000079 @d.12.2018);

10 METOJIMYECKHUE PEKOMEHJIALIUUA
OBYYAIOLIUMCSI IO OCBOEHMIO AU CLUATIIAHBI

10.1. OOmue MeToAMYECKHE PEKOMEHAANUN JJsi O00yYaIOIIMXCA IO OCBOEHHUIO
AUCIHUILTHHBI, 00pa30BaTeIbHbIe TEXHOJIOTHH

JuctumiiiHa — peanu3yercs  MOCPEJICTBOM  IMPOBENEHUS  KOHTAaKTHOW  paboThl ¢
oOyuvaronmMucs (BKIIFOYAst MPOBEICHHE TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSATEIbHOM
paboThl 00yJaroIUXCs U MPOMEXKYTOYHOH aTTeCTalUH.

KonraktHass pabota: aymauTopHasi, BHEAyAWTOpHAs, a TaKKE€ MOXKET IPOBOJUTHCS B
AJIEKTPOHHON WH(POPMALIMOHHO-00pa3oBaTeNibHOU cpee yHuBepcuteta (naiee - MOC).

[lpenomaBanrie  MUCHMIUIMHBI  BEAETCS C  NPUMEHEHHEM  CJICAYIOIUX  BHJIOB
00pa30BaTeNbHBIX TEXHOJIOTHIA:

- 3HaKOMCTBO ¢ Marepuaiamu ek B cpeae MOODLE;

- MPOBE/ICHNUE KOHCYIbTAIMi B KoH(pepeHmsx Z00m;

- OAJTPHO-PEHTUHTOBAs TEXHOJIOTHS OIICHUBAHMUS,

- TeKyILUH KOHTPOJIb 3HaHUH B popme TectupoBanus B cpeae MOODLE.

[lpn mpenomaBaHU¥ TUCHHIUIMHBI «MaTeMaTHYecKoe MOJCIUPOBAHUE», HCIIOIB3YIOTCS
COBpEMEHHBIE  00pa3oBaTelIbHBIE TEXHOJOTHH, IIO3BOJISIONIME TOBBICHTH  AaKTUBHOCTH
00ydJaronuxcs Mpyu OCBOCHUU MaTepHalia Kypca M MPeoCTaBUTh UM BO3MOXHOCTH d()DPEKTUBHO
peaM30BaTh Yachl CAMOCTOSTEIHHON PaOOTHI.

Bech NEKIMOHHBIA MaTepHuai Kypca COMPOBOXKIACTCS KOMITBIOTEPHBIMH MPE3CHTAIIUSIMH,
B KOTOPBIX HArJIAJHO TMPENOJHOCHTCS MaTepHuall PAa3IMYHBIX pPa3leNioB Kypca, 4YTO JaerT
BO3MOXXHOCTh OOCY/IUTh MaTtepuaj ¢ 00ydJaroNMMUCS BO BPeMs YTCHHUS JICKIIHA, aKTHBHPOBAThH
UX JISTEIBHOCTh MPU OCBOCHUM Marepuaia. Marepuaisl JeKIMid B BUAE CIAI0OB HAXOAATCS B
ceobomHoM pgoctyne B cucteMe MOODLE u moryr OBITH TOJNIYYeHBI JO UYTEHUS JICKIUA WU
npopaboTaHbl 00YJAIOIMIUMUCS B XOJI€ CAMOCTOATEIHHOMU PabOTHI.

Ha Jneknusx W TpPaKTUYECKUX 3aHATUSX PEAM3YIOTCS WHTEPAKTHBHBIC TEXHOJIOTHH,
MPUBETCTBYIOTCS BONPOCHI U OOCYXIEHUS, WCIONB3YEeTCS JUYHOCTHO-OPUEHTHPOBAHHBIN
MIOJIXO/1, TEXHOJIOTUSI paObOThl B MAJIBIX TPYIIAX, YTO MO3BOJISIET 00yJArOIIUMCS MPOSBUTH ce0s,
MOJTYYUTh HABBIKM CAMOCTOSITENILHOTO HW3YYCHHUs Marepualia, BBIPOBHSTh ypOBEHb 3HAHUU B
rpymre.

Bce Bompochl, BO3HHKINKE TPU CAMOCTOSATENHHOW paboTe HaJ OMAIIHUM 3aJaHUEM,
NOPOOHO Pa30MPArOTCs HA MPAKTHUECKUX 3AHITUAX U JEKIHsIX. [IpoBOISTCS MHANBUIYATbHBIC
U TPYIIOBbIE KOHCYIbTAIMM C WCIIOJB30BAHMEM KaK BCTpPeY C OOyYaloIMMHUCS, TaK U
COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHH (/IeKTpOHHAs mouTta, Z0Om).

NuunmupyeTcss akTUBHOCTh OOYYAIOIIMXCS, TOOMIPSETCS 3aJlaHue JIOOBIX BOIPOCOB TIO
Marepuainy, TPaKTHUKYeTCS WHAMBHIYaIbHBIA OTBET HAa  BONPOCH  OOydaromerocs,
PEKOMEHIYIOTCS. METOMABI YCIEIIHOTO CaMOCTOSTEIHHOTO YCBOSHHUS MaTepHalia B 3aBUCUMOCTH
OT YPOBHS ero 6a30BOii MO OTOBKH.
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s OLleHKM 3HAHUM, YMEHMH, HaBBIKOB M YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETECHIIUH
NpUMEHsIeTCs 0aNIbHO-PEUTHUHIOBasi CUCTEMAa KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH 00YyYaromIuXcs
B IIPOLIECCE TEKYILETO KOHTPOJISL.

[IpomexxyTouHasi arrecranus NPOBOAUTCA B (opMe »HK3aMeHa C YYEeTOM TeKymliei
yCIIEBAEMOCTH.

Pe3yabTaT 00yyeHusi cuuraercss ¢copMUPOBAHHBIM HA MOBBIIIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COJAEPIKaHUE Kypca OCBOGHO TMOJHOCTBIO. Ilpum YCTHBIX coOeceqoBaHuUsX
oOyJaromuiicss MCUEpNbIBAIOIIE, MOCIEIOBATEIbHO, YETKO M JIOTMYECKH H3J1araer ydeOHbIN
MaTepuan; CBOOOJIHO CHpaBisSeTCs C 3aJadamMH, BONPOCAMU W APYTUMHU BUIAMH 3aJaHUM,
WCIIOJIB3YET B OTBETE JOIMOJIHHUTEIBHBIA MaTepuan. Bce mpemycMoTpeHHBIE paboueit yueOHOH
IpOrpaMMOM  3aJlaHHsI BBITIOJHEHBI B COOTBETCTBUUM C YCTAHOBJICHHBIMH TPEOOBAaHUSIMHU,
oOydaromuiics  CrocoOeH  aHAIW3UPOBaTh  MOJYYEHHbIE  PE3YNbTaTbl,  MPOSBISAET
CaMOCTOSITEJIbHOCTD MPU BBITIOJHEHUU 3aJaHUM.

PesyabTrar 00y4eHusi cuuraercs cPOpPMHUPOBAHHBIM HAa IMOPOrOBOM YPOBHE, €CIH
TEOPETUYECKOE COJEepPIKaHUE Kypca B OCHOBHOM OCBO€HO. Ilpum yCTHBIX coOeceqoBaHUsX
00ydJaronuiics MocieI0BaTeIbHO U3JIaracT YYeOHBIM MaTepuai, IpH 3aTPYJHEHHUSX CIOCOOEH
MOCJIe HABOMASAIIUX BOMPOCOB MPOJIOJDKUTE 00CYKIEHUE, CIPABISETCS C 3aladaMu, BOIIPOCaMU U
JIpYTMMU BHJIaMU 3aJaHull, TpeOYIOUINX MPUMEHEHUs 3HaHMI; BCe MPeayCMOTpeHHbIe padoueit
yueOHOI MPOorpaMMO¥ 3aJaHusl BBIIOJIHEHBI B COOTBETCTBHH C YCTAHOBJICHHBIMU TPEOOBAHHSIMH,
oOydaromuiics  cnocoOeH  aHaJIW3UpPOBaTh  MOJIYYEHHbIE  PE3yJbTaThl;  MPOSBISAET
CaMOCTOSITEJIbHOCTD NP BHIMIOJHEHUU 3aJaHUM

Pe3yabTaT 00yuYeHHsi cUHMTAaeTcsd Hec(POPMHPOBAHHBIM, €CIIM OOYYAIOIIMICS TMpH
BBHITIOJTHEHUH 33/IaHUN HE JEMOHCTPUPYET 3HAaHWUW ydyeOHOro MaTepuana, JOMyCKaeT OIIHUOKH,
HEYBEpEHHO, C OONBIIMMH 3aTPYAHCHUSIMH BBIMIOJHAET 3a/aHus, HE JAEMOHCTPUPYET
HEOOXOJUMBIX YMEHUH, Ka4eCTBO BBHITIOJHEHHBIX 3aJaHH HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUSIM, KaueCTBO HX BBIMIOJHEHUS OLEHEHO YMCIOM OajllIoB HIDKE TPEX MO OLEHOYHOU
CUCTEME, YTO COOTBETCTBYET JOIIOPOIOBOMY YPOBHIO.

10.2. MeTtoanueckue yKa3aHus /sl 3aHSITHI JIEKIIMOHHOTO THIIA

JIeKIMOHHBIN Kypc MpeAnoaaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMAaTUYEeCKOro IjiaHa. B Xoje JEeKIMOHHBIX 3aHATUH pacKpbIBalOTCs 0a30BbIE BOMPOCH B
paMKax KaxaoW TeMbl AUCHHUILIMHBI (Tabmuma 4). O003HAa4Yal0TCsl KIIOYEBbIC acleKThl TEM, a
TaK)Ke JICJAOTCS AaKICHTHl Ha HauOoJee CIO0XKHBIE M BaXKHBIC TOJIOXKEHUS H3y4aeMoro
MaTtepuaia. Matepuaibl JEKIHA SBIISIOTCS OMOPHON OCHOBOM sl TOATOTOBKUA OOYYAIOIIMXCS K
MPAKTUYCCKUM 3aHATUAM W BbIIIOJIHCHUA 3aI[aHHﬁ CaMOCTOSTEILHOU paGOTBI, a TakKXeE€ K
MEPONPUATHSIM TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTallud IO
JUCHUITIINHE.

10.3. Meroanuyeckue YKa3aHUsI MO OCBOEHHMI0 JUCHUIUVIMHBI HAa TPAKTHYECKHX
3AHATHAX

[ToAroToBKY K KaXIOMY NpPAaKTHUYECKOMY 3aHATHIO OOydYaloOlIUiCs JOKEH HadaTh ¢
O3HAKOMJICHHSI C PEKOMEHAYeMOM JuTepaTypoii (tabmuia 4), KoTopas OTpakaeT COJCp)KaHHe
npeIoKEHHOW TeMbl. Kakaasi caMOCTOSTENbHO BBIMOTHEHHAs paboTa MO WHIUBUIYaTbHOMY
BapHAHTY TOJIJICKUT IIPOBEPKE MPEIOIaBaTEIICM.

[Ipu oueHrBaHUU 1a00PATOPHBIX PadOT YUUTHIBACTCS CIEMYIOIICE:

- Ka4yeCTBO BBINOJIHCHUS PACYCTOB M CTENCHb COOTBETCTBUS PE3YJIbTaTOB PaOOTHI
3a/laHHBIM TPEOOBAHUSIM,;

- [IeJIECO00PA3HOCTh MCIIOIh30BAHUS N3YICHHBIX METOJIOB;

- Ka4eCTBO KOMMEHTAPUEB K PEIICHUIO.
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10.4. MeToanyeckue yKa3aHHs M0 CAMOCTOSATEILHOI padoTe 00y4alOUIMXCs

CamocrosTenbHas pabora oOecreunBaeT MOATOTOBKY OOYYArOIIMXCS K ayJUTOPHBIM
3aHATUSAM U MEPOIPUATHSAM TEKYIIEro KOHTPOJS U MPOMEXYTOYHOM aTTeCTalluM M0 U3y4aeMon
JTUCIUIUIMHE. Pe3ynbTaThl 3TOM MOATOTOBKU MPOSBISIOTCS B aKTHBHOCTH OOydaloOlIUXCs Ha
3aHATHUAX U B KaUECTBE BBINOJIHEHHBIX 33JJaHUI JUJIsl CaMOCTOATEIbHONU paboThl U Apyrux Gopm
TEKYILEro KOHTPOJIS.

[Ipu BBITIOTHEHWM 3alaHUM JJII CAMOCTOSITEILHOW PabOThI peKOMEHAYyeTCs MpopadboTka
MaTepUANIOB JIEKUUMWA M0 KAKIOW IPOUIECHHOM TEeMe, a TaKKe H3YYEeHUE PEKOMEHIYEMOM
JTUTEPATypHI, peicTaBieHHoN B Paznene 6.

B mporecce camMocTosTeIbHOM pabOTHI MPU U3YYECHUH TUCIUILIMHBI 00YJaromuecss MOTYT
paboTaTh Ha KOMIBIOTEPE B CHEHUAIU3UPOBAHHBIX ayTUTOPUSAX JJIS CAMOCTOSITENIbHON paboThI
(Tabmua 13). B ayoqUTOPUSX ~ UMEEeTCsl  JOCTym  4Yepe3  HHQPOPMAIMOHHO-
TEJICKOMMYHHUKAITMOHHYIO CeTh «MHTEpHET» K 2JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIHLHOM
cpene yauBepcutera (DUOC) wu anekTpoHHON Oubmuoreunoit cucteme (OBC), rme B
JJIEKTPOHHOM BHUJE pacroyiaraloTcsi yueOHble M y4eOHO-METOJWYECKHE MaTepHalibl, KOTOpbIe
MOTYT OBITh HCIIOJIB30BAHBI JIJISI CAMOCTOSITENILHON paOOThI IPU U3YYCHUH TUCITUTUTHHEI.

11 OOEHOYHBIE CPEJACTBA IJIs1 KOHTPOJIA
OCBOEHMS JTUCLHUIIJINHBI

11.1. TunoBble KOHTPOJbHbIE 32aHUSI WM HHbIe MAaTepUAaJbl, HeOOX0AUMBbIE sl
OlleHKH 3HaHMii, yMeHHWii, HABbIKOB M (WJH) ONBITA B XO0Jd€ TEeKYyIIero KOHTPOJIsI
ycrneBaeMoCTH

Jns Tekymero KOHTPOJISI 3HAaHUM  oOydwaromuxcss IO  JUCHUIUIMHE MPOBOJUTCS
KOMILJIEKCHAsI OIleHKA 3HAHMIi, BKIIIOYAroIias

- IPOBEJICHUE KOHTPOJIBHBIX padoT;

- BBITIOJIHEHUE 3aJJaHUI JJIsI CAMOCTOSITEIbHON PaOOTHI;

- DK3aMeH 8 cemecTp.

11.1.1. TunoBble 3a1aHNUs AJI51 KOHTPOJIbHBIX PadoT

KontponbHast pabota Ne 1
Pemnts ciemyromue 3amaun s (X, t) 8 R 2 (t> 0):
1 {9ut = Au, Z{Ut = 4Au,
Nule=g = (x)%; Ult—p = sinx + siny;

U = -‘-l-ﬂ'u_’ 4ut = ﬂu,
3. . . 4; Xa,2
ul|g=o = sinx * siny; Ult=p = e¥y%;

KontponsHas pabota Ne 2

1. Pemwts 3anauy Komu:

N w0t > 0x>0)
ot 0X

U
M:O0<t<sty=—
u(O.t) = a [ ( 1 a)

u;(t=tg)
ux,00=0
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11.2. TunoBblie KOHTPOJIbHbIC 32JaHUSI MJIM HHBbIEe MaTepHaJibl, HeOOXOAUMBbIE IJIsl
OLIEHKH 3HAHWH, yMEHMUIi, HABBIKOB U (/M) ONBITA B X0/1€ MPOMEKYTOYHOI aTTeCTAIINHU 0
AUCHHILIHHE

11.2.1. TunoBble NPpaKTHYECKHE 32IAHUS K IK3aMEHY:

1. Meronom ycpeaHEHUs PELIUTh TPUOIMKEHHO 3a/1auy
N .3)_ _ ey o =
K+ X u(x )20 H_o=%; Hg=0
2. IMoctpouts ¢ Tounocteio O(M) (T.e. ¢ octaTo4HBIM wieHOM O(M)) aCUMITOTHKY pEIICHHUS
Z(t,)) caenyroleii HaYaIbHOM 3a1a4u Ha OTpe3ke 1<t <2,

[TycTh 1m0 peke BMeCTe ¢ BOJOW MEPEHOCSATCS COPOLICHHBIE B PEKY OTXOJbI XMMHUYECKOTO
npousBoJcTBa. [IpeHeOperas MWIMPUHONW PEKM O CPaBHEHUIO C JUIMHOM, OyneM cuuTarh
JIBM)KEHUE BOJBI OJHOMEpHBbIM. HampaBum ock X Bmosib peku. [lyctb ((X) — MOTOK BOIHI,
POXOISAIIMIA Yepe3 CeUCHHEe ¢ KOOpAUHATOM x. Peka BOupaeT motoku, mosromy (X), BoooOIie
roBopsi, MeHsiercsi ¢ poctoMm x. [Tycte B MomenT t =0 Boxa Obuia uncrast, a mpu t >0 B
CEUEHUH X = X CIUBAIOTCA cOpocsl B komudectse f(t). DT cOpockl mepeHOCATCS TeUeHHEM
U YACTUYHO OcCelalT Ha AHO. [lycTh B €QMHMIlY BPEMEHHM HA EAMHUILY JJIUHBI PEKU
KOJIMYECTBO OCAKIAIONIErocs BemecTBa paBHo OU(X,t), rme O — koaddumment, a u(x,t) —
KOJIMYECTBO B3BEUICHHOTO 3arps3HSIIONICTO BEIISCTBA HA CAWHHUILY JIIMHBI peku. Tpedyercs
paccuuTaTh KOIUYECTBO BemecTBa U(X,t) B pexe mpu t >0, x> xg.

4. Tlycts uepe3 cinoit 0<X<| mopucroro copbeHra B HampaBIeHHUH OCH X TPOXOJHUT MOTOK
BO3/IyXa CO CKOPOCTHIO (], MEPEHOCIIII ra3000pa3Hoe Xxumuueckoe Bemiecto. [1ycts C(x,t)
— KOHIICHTpAIs BEIIeCTBa B mopax, a(X,t) —Ha moBepXHOCTH cOpOeHTa. DTH KOHIEHTPAIHU
CBSI3aHBI COOTHOIIICHUEM & = f(C). @ynknus f HazpBaercs mzorepmoi copbOuuu. Ee Bun
3aBUCUT OT CBOMCTB copOeHTa. PaccMoTrpum Ttakyro 3amauy. [lycte mpu t =0 copOeHT
gucteiid, a tpu t >0 Ha Bxox momaercs kouueHtpanus C(0,t)=at. [Tycrs f(C)=kin(1+C).
Tpedyercs onpenenuts C(I,t) — KOHIIEHTpaLKIO BElIeCTBA HA BBIXOJIE U3 CJI0s1 COPOCHTA.

5. PemwuTts 3amauy Komu:

6_u+ku6_u: 0;t>0,x>0)
ot 0x

U
o;0<st<st;=—
uoy={*FOst=L="00

u(t=ty)
u(x,00=0

6. Ilorox Bo3myxa umeer ckopocTh v. C IMOTOKOM IEPEHOCHTCS BEIIECTBO, IPU 3ITOM

npoucxoauT 1u¢dysus BeuecTsa B BO3AYXE.

0;x<0

e ;x>0
Kpome sToro: B ciaydae a) ¢ BO3JyXOM NEPEHOCUTCS MCTOYHHK, BBIJCISIOMUI TOCTOSHHOE
KOJIMYECTBO BellecTBa B enuHuIly Bpemenu. [Ipu t =0 nmonoxenue ncrounnka X=0.
B ciyuae 0) mpouCXOAUT OCa)<IcHHE BEIIECTBA HA CTCHKU MPOMOPIHOHAIBHO KOHIEHTpPA-
IIUY BEIECTBA B CEUCHUHU.

Tpebyercss HAllTH KOHLIEHTpALMIO BEIECTBA B 00OMX CiIydasX, CUMTas 3aJady OJHOMEpPHOU
10 KOOPJIMHATE.

Konuenrpanus Bemecrsa npu t =0 paBHa
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7. 3apmaua o TeMIepaTypHBIX BOJIHAX.
Haiitu pacnpenenenne temmeparypbl 3eMJIM C TUIYOMHOM, CUMTas TOBEPXHOCTh 3eMIIH
IJIOCKOM, 3€MIIIO OJJHOPOJIHOM CPEZIOM, TEMIIEPATYPy HAa MOBEPXHOCTH T =Ty sin ot .

8. Tlmockuii UCTOYHUK MabIX BO3MYIICHHH JBHXKETCS PABHOMEPHO C JO3BYKOBOH CKOPOCTBIO
BJIOJIb LWJIMHJIPUYECKONH HEOrpaHWYeHHOUW TpyOKku ¢ rTa3oM. CuuTas, 4yTO BO3MYIICHHE
JaBJICHUSI B TOM MECTE, IJIe HaXOJUTCS UCTOYHHUK B MOMeHT t >0, sBisercs W3BECTHOU
¢byuknueii Bpemenu f(t), maiiTh KojeOaHHS ra3a ciieBa W ClpaBa OT HMCTOYHHKA, CCIIH
HAaYalbHBII MOMEHT BpPEMEHH ra3 ObUI B HEBO3MYIICHHOM COCTOSIHUU, a HMCTOYHUK
naxozuicsa B Touke X = 0. Paccmorpers yacTHBIi cinyuait Ap =Sinot .

9. Haiitu Temneparypy crepxkus O< X<| ¢ TemmonsomuposanHoil G0KOBOI OBEPXHOCTHIO,
uMmeroniero (GopMy ycedyeHHOro KOHyca, NpeHeOperas HUCKPUBICHHEM H30TEPMUYECKUX
MOBEPXHOCTEH, €CIM TeMIeparypa KOHIIOB CTEPXKHS TMOJICPKUBACTCS PAaBHOW HYIIO, a
HayvaJbHas TEMIEepaTypa CTeP>KHs MPOU3BOJIbHA.

10. CBectu K BapHAIIMOHHOM 3a/1aue Cleayromnyo muddepeHInalIbHyO:

i[p(X)(j—‘ij—q(x)u: f(x); u|x=0 =0, u|x=| =0; (p.q>0).

[TocTpouThs aJirOpuUTM pelIEHUs BapUALlMOHHOW 3aJayd C NMOMOIIbI0 MeToaa Putma myrem

o . TN _ _
Pa3NOKEHUS 10 CUCTEME (PYHKITHIA {Slnl— X}. Jloka3aTb, 4to U, = u 1pu K — o, rae U,

GbyHKIMS, Ha KOTOPOW JOCTHUTAETCs OHKCTpeMyM (QyHKIMOHAIa B Kiacce (QyHKIUN
k
. T
Ug(x)= ) C,sin—x.
k( ) Zzll n I

11. Peuruts B obmactu X > 0, y > Oucnons3ys pyHknuio Pumana:

12. Pemmth KpaeByto 3a/1auy:

2 2

xza—g—yza—gzo; —0<X<0; 1<y<oo
0x ay

Uy =609

ou

—_ = X
=0

13. PemuTh cnenyromue 3a1a4u B R
Au=0,r <R,

T
Ul,_p = sin(¢@ +1) sin 0;

PernameHT npoBeneHus TEKYILEro KOHTPOJIS B (hOpME KOMITBIOTEPHOTO TECTUPOBAHUS

Kou-Bo 3ananuii B 6aHKe BOIIPOCOB Kon-Bo 3ananuit, Bpewms Ha
HpEABSIBISIEMBIX 00yYaoneMycs TECTUPOBAHUE, MUH.
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| 60 | 60 | 30 |

[onmubiit HOHI OLEHOUHBIX CPEACTB JUIS MPOBEICHHS MPOMEXKYTOYHOW aTTecTaluu B (opme
KOMIIBIOTEPHOT'O0 TECTHUPOBAHUS pa3MellleH B OaHKe BOMPOCOB JTaHHOTO Kypca JHUCLHUILIMHBI B
CI0 MOODLE.
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