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b1.0.13 MaremaTuuyeckoe MOJeJIMPOBAHUE CUCTEM U MPOLIECCOB
pabouas mporpaMmma JUCHHUILIAHBI

CoemmanbHocTh — 23.05.05 Cucrembl o0ecrieueHrs1 ABMKEHUS TI0E3/10B

Cneunannaaunﬂ — ABTOMAaTHKA ¥ TEIESMEXaHUKA Ha YKEJIC3HOJIOPOKHOM TPAHCIIOPTE

KBaymukarys BBITYCKHUKA — HH)KEHED ITYTeH COOOIICHUS
®opma u cpok o0ydeHus — ouHas dhopma, 5 et oObydeHus; 3aouHas ¢opma, 6 et oOyueHus

Kadenpa-pazpadborunk mporpammbl — CTPOUTEITLCTBO KEIE3HBIX JIOPOT

OO6m1ast Tpy10€MKOCTH B 3.€. — 3
Yacos no yue6HOMY miany — 108

Ounas ¢popma 00yueHusn

3aounas popma o0yueHus

DopMBI IPOMEKYTOYHON ATTECTAIMH B CEMECTPax/Ha Kypcax
ouHas (hopma oOydeHuUs:

9K3aMeH — 5
3aouHas popma 0OydeHus
’K3aMeH — 3

Pacnpeue.ﬂeﬂne YaC0B JUCHHUILUIMHBI 110 CeEMECTpaM

Cemectp 5 Hroro
Uucno Heaellb B CeMeCcTpe 17
Bun 3ansTuit Hacos no Yacos nmo YII
YII
AyanTopHasi KOHTaKTHasi pabora 51 51
10 BUJAAM Y4eOHBIX 3aHATHH
— JIEKIIUHA 17 17
— IIpaKTHYECKUE (CEMHHAPCKHE) - -
— 1abopaTopHBIe 34 34
CamocrosiTeapHasi padoTa 21 21
IK3aMeH 36 36
Hroro 108 108

Pacnpene.ﬂelme YaCo0B JUCHHUIIMHBI 110 KypcaM

Kypc 3 Hroro
Bup 3auaruit qac;;); o Yacos no YII

AyIuTOpHasi KOHTAKTHas padoTa 12 12
N0 BMJAM Y4eOHBIX 3aHATHI
— JICKIINH 6 6
— IIpaKTHYECKUe (CEeMHHAPCKUeE) - -
— 1abopaTopHbIE 6 6
CamocTosiTesibHasi padoTa 78 78
JK3aMeH 18 18

Hroro 108 108

KPACHOSPCK
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3aB. kadeapoii, KaH]l. TEXH. HAYK, IOIEHT 0O.B. Konmakos



1 LIEJIA U 3AJJAYM JUCOUTIIMHBI

1.1 I_IeJ'll/l npenogaBaHvs TUCHUIIJIMHBI

Pa3sBUTHE HABBIKOB MOACIUPOBAHUA W UCCICAOBAHUA CUCTEM H IIPONECCOB C MPUMECHECHUEM BBIYHCIINTEIHHOMN
TCXHHUKH U ITAKETOB ITPUKJIAAHBIX IIPOrpaMM

2 Pa3BUTHUEC JJOT'MICCKOI'0 ¥ AJITOPUTMHUYICCKOT'0O MBIIIJICHUSA

1.2 3agaum AMCHHIIIHHBI

OBJIAZICTH HeO6XO,I[I/IMLIM MaTeEMaTHICCKUM anmnapaToM, IIOMOTAIOIIUM MOJACINPOBATh, aHAJIM3UPOBATH U pEIIATH

1
TMPUKJIaJHBIC MTHXKCHCPHBIC 3a1a41 C IPUMCHCHUEM IIK

) Pa3BUTb YMCHUA OINCPUPOBATH MMOHATUAMU U METOJaMU OTUCHUIIJIIMHBI, UCTTIOJIb3YCMbIMU B NajdpHeHIeH yqe6H0171
n HpO(l)eCCPIOHaJ'ILHOfI JACATCIbPHOCTU

3 OCBOUTH OCHOBHBIE METOAbI MATCMATUYCCKOI'0 MOACIHMPOBAHUA, MCECTOAUKY MNPOBCACHHUA BbIYHCIUTCIBHBIX

OKCIICPUMECHTOB U COCTABJICHUSA MATCMATUYCCKUX Mozenaen

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIUTATEJIbHOM paﬁOTLI B paMKax IMCHUILJIMHbI

IKOJIOTHYECKOE BOCITUTAHHE Oﬁy‘lalOHH/IXCH

Ienb 3KOJIOTMYECKOT0 BOCHUTAHUSA — (DOPMHPOBAHHUEC OTBETCTBEHHOI'O OTHOIICHHS K OKpYXKAIOIIeH Cpeae, KOTopoe
CTPOHTCS Ha 0a3e 3KOJIOTMYCCKOTO CO3HAHMS, YTO MPEANOIAaracT COOI0ICHIE HPABCTBCHHBIX M MPABOBBIX MPUHIIMIIOB
TIPUPOIONI0JIB30BAHUS U ITPOMaranly el ero ONTUMHU3AalUH, aKTUBHYIO I€ATEJIbHOCTD 110 U3YUEHUIO U OXpaHe PUPOBI.
Llenp nocTuraercs no Mepe pelieHus B €IMHCTBE CIEAYIOIINX 3a/1ay:

— Pa3BUTHE SKOJIOTMUECKOI0 CO3HAHUS U YCTOMYMBOIO SKOJIOTMUECKOTO TIOBEICHUS;

— (opMHpOBaHHE YMCHHHA W HABBHIKOB Pa3yMHOTO IIPHUPOMOIIONE30BAaHUA, HETEPIUMOTO OTHOIICHUS K ICHCTBHUSM,
MIPUHOCSLINM BPEJ] 3KOJIOTUH;

— IpUOOpPETEHHE OITBITa SKOJIOTO-HATIPABICHHON ACATEIbHOCTH;

— CTaHOBJICHHE W Pa3BUTHE Yy OOYYAIOMIMXCS 3KOJOTHYECKON KYIBTYpHI, OCpeKHOTO OTHOUICHHS K POIHOHM 3emiie,
MPUPOJHBIM OoraTcTBaM Poccuu W Mupa, TOHUMAHUC BIMSHHUSA COLMAILHO-DKOHOMHYCCKHX IMPOIICCCOB HAa COCTOSHHE
TIPUPOJIHOM U COLIMAJIBHOW Cpebl;

— opMupoBanre y 00ydaromUXCs IKOJIOTHUCCKON KapTUHBI MHpPA, Pa3BUTHC Y HUX CTPEMJICHHUS Oepedb M OXPaHSATh
NIpUpOAY;

— pa3BUTHE 3KOJIOTMUYECKOT0 CO3HAHUSI, MUPOBO33PEHUS M YCTOMUMBOIO 3KOJOTHYECKOT0 OBEACHUS

IIpodeccuoHaTILHO-TPY/I0BOE BOCIIMTAHHE 00YUYAIOIINXCSI

Lenps nmpodeccroHanbHO-TPYJ0BOTO — (POPMUPOBAHHE Yy 00YYAIOMINXCSl OCO3HAHHOW NMPO(EeCCHOHATIBHOW OpHEHTAINH,
MMOHUMaHHs OOIIECTBEHHOI'O CMBICIA TPYAa U 3HAYUMOCTH €ro Jyisi ceOs JIMYHO, OTBETCTBCHHOTO, CO3HATEIIBHOTO U
TBOPYECKOTO OTHOWICHHS K OyAyIIeH AesTebHOCTH, TPOPECCHOHANEHON STHKH, CIIOCOOHOCTH MPEIBUACTS N3MEHECHHUS,
KOTOPBIE MOTYT BO3HUKHYTH B IPO(eCCHOHATEHON NESTEIPHOCTH, U YMEHUIO paboTaTh B M3MCHEHHBIX, BHOBb CO3aHHBIX
YCIIOBHSX TPYZA.

Lenb BoCTIUTaHUS JOCTHTACTCS TI0 MEPE PEIICHHS B €IUHCTBE CIICAYIONINX 3a/1a9:

— (popMHpOBaHUE CO3HATEIEHOTO OTHOIICHHS K BEIOpaHHOU TIpodeccu;

— BOCIHTaHUE YECTH, TOPIOCTH, JIOOBH K TPodeccHr, CO3HATEIHHOTO OTHOIICHUS K MPO(ECCHOHATBHOMY HOJNTY,
MMOHMMAEeMOMY KaK JIMYHAsi OTBETCTBEHHOCTh U 00S3aHHOCTB;

— (opmupoBaHKe NCHX0JIOTUH NpodeccroHana;

— ¢opmupoBanue MpoGeCCHOHATBHOMN KYIBTYPhI, 3ITUKU MPOPECCHOHATLHOTO OOIICHUS;

— (opMHPOBaHHE COLUAILHOW KOMIIETCHTHOCTH M JAPYTHE 3a7a4uH, CBA3aHHBIC ¢ UMHKEM NMPOPECCHHA U aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII

2.1 TpeOGoBaHus K peABAPUTEILHOM NOATOTOBKE 00y4al0LIerocsi

b1.0.07 MaremaTtnka

b51.0.11 ®usuka

b1.0.12 Xumus

AN —

b51.0.42 Teopus IUHENHBIX TEKTPUUECKUX LeTel

2.2 IncuMnJMHbI ¥ NPAKTUKH, JJIS1 KOTOPBIX U3yYeHHe JAHHOH THCHUIIIHHBI
He00X0MMO KaK NpealiecTByoIIee

b1.0.30 Teoperuueckue OCHOBbI aBTOMaTHKH U TEJIEMEXaHUKU

b1.0.41 Teopust aBTOMaTH4ECKOr0 YIPaBICHUS

b51.0.47 MukponpoueccopHble HHYOpMaMOHHO-YIPABIISIOIINE CHCTEMBI

b1.0.50 CraHIIMOHHBIE CHCTEMBI aBTOMATHKH U TEJIEMEXaHUKH

N[N —

B3.01(/]) BeimosnHeHne BhIMYCKHOM KBaM(UKaMOHHOM paboThI




3 IINTAHUPYEMBIE PE3YJIbTATBI ObYYHEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIIBbTATAM OCBOEHUSA
OBPA30OBATEJIbHON NPOI'PAMMBI

Koa u HaumeHoBaHHe
KOMIETEeHIHH

Koa m HauMeHoBaHue
HHIUKATOpa
JTOCTHKEHHS

KOMIIETEHIIHH

IInanupyemble pe3yJbTaThl 00y4eHHsI

OIIK-1. Criocoben
pelarh HHXEeHEePHbIE
3a7a4u B
poeCCHOHATBHOMI
JESATENLHOCTH ¢
HCIIOJIb30BAHHEM METOIOB
€CTCCTBCHHBIX HAYK,
MaTeMaTHYECKOTr0 aHaK3a
U MOJICITUPOBAHHUSI

OIIK-1.5 HUcnonb3yeT
(U3NKO-MaTeMaTHICCKUN
anmapar JJis pa3paboTKu
MPOCTHIX
MaTeMaTUICCKUX
MOJEJICH SBJICHHIA,
TIPOIIECCOB B OOBEKTOB
TIpH 3aJaHHBIX
JOIYIICHUAX U

3HaTh:

- MaTeMaTU4eCKHe METObI U MPUEMBbI MOJICTUPOBAHHUS,
MpUMEHSIEMbIE JJIsl PELIEHUS] HAyYHBIX, HCCIIeI0BATENbCKIX
3aJ1a4;

YMmerhb:
- OLIEHUBATh Pa3JIMYHBIE METObI PEILICHUS 3aa4u U
BEIOMPATh ONTHMAJIBHBIN METOS,

Baagern:
- IpUeMaMu 3aIUCH Pe3yIbTaTOB MPOBEAEHHBIX

OTPAHNICHHAX McCNeI0BaHUH B TEPMUHAX NPEIMETHON 00J1acTH;
OIIK-1.6 HUcnons3yeT 3HaTh:

METOIBI - OCHOBHBIE METO/Ibl MATEMATHYECKOTO MO/ICTMPOBAHHS;
MaTeMaTHYeCKOro K1accupUKaLMKE MOJIENEH; METONUKY MPOBEICHHS
aHanM3a u BBIYMCITUTEbHBIX SKCIEPMMEHTOB U COCTABJICHHUS

MOJIETTMPOBAHHUS IS
000CHOBaHUS IPUHATHSA
pelieHuii B
podecCHOHANBHOM
JEATETbHOCTH

MaTeMaTHYeCKUX MOJIeNel At 000CHOBaHMS IPHHATHS
peLIeHui;

YMerh:

- IPUMEHSATH U 3PPEKTUBHO UCIOIH30BATH IIOIYICHHYIO
TEOPETUIECKYIO IOATOTOBKY IJIi 0OOCHOBaHUS MPHHSATHS
pemieHwus;

Baanern:

- HaBBIKAMH [IPUMEHEHHS MaTEMaTHUYECKUX METOJOB U
MOJIeTIel; METOIaMH aHaJIu3a MPOIIECCOB AJIsi MOCTPOCHUS UX
MATECMATUYCCKUX Mo,uenei/i IS 06OCHOBaHI/ISI HpI/IHHTI/ISI
peleHui

4 CTPYKTYPA U COAEPKAHUE JNCHUIIJIMHBI

Kon

HaumeHoBaHue pa3jienos,
TeM U BU/I0B padoThI

Ounas ¢popma

3aounas ¢popma

Yacel

Ko
Yacel A

Cemectp

Jlex | IIp

HHIUKATOpA
JIOCTHIKEHHUS
KOMIIEeTEHIIUH

Kypc/

Jlab | CP | ceccus | Jlex | IIp | Jlag | CP

1.0 | Pa3pea 1. HousTue
MO,
MOIEJIMPOBAHNS.
MareMaTn4ecKue

MOJI€/IN

1.1 | Onpenenenne
MaTeMaTHYCCKOU
MOJIEJIN;
MaTeMaTHYECKOrO,
HMHUTAIHOHHOTO U
CTaTUCTUYECKOIO
MOJIETUPOBAHUSL.

MeTtozas! nocTpoeHust
MoJjieNiel pa3IuYHbIX
CHCTEM U IIPOLIECCOB.
Knaccudukarus,
METOBI HCCIIEJOBAaHUS
Mozeneil. Uctounuku
MOTPELIHOCTE N
MOJICITUPOBAHS

OIIK-1.5

1.2

BoruncnuTenbHble cpenbl
MathCAD (SMath
Studio), MATLAB

OIIK-1.5




(Scilab), ux ocHOBHBIE
TIPUHIIAITEI PaOOTHI,
BO3MOJKHOCTH U
HEJIOCTATKH, MOPSIOK
MPOBECHUS
CTaH/IAPTHBIX PACUETOB

2.0

Paspgea 2. CraTnueckue
JMHEHHbIE U
HeJHHEHHbIe MOJeTH

2.1

Perenue HenmUHEHHBIX
YpaBHEHHH.
HrepanrioHHbie METOIbI
pelIeHNs CUCTEM
JIMHEWHBIX
anreOpanvdecKux
yYpaBHEHUN. AHaAIIN3
JAHHBIX. VHTepIIOSIHSL.
Anmnpokcumanus.
Perpeccus.
Cria)xuBaHue JaHHBIX

OIIK-1.6

22

CraTtndeckie MOIEIH.
Pemienne HenmmHeNHbBIX
ypaBHeHUH. OTaeneHue
KOpHEN U METObl
YTOYHEHUS KOpHEN
HEJIMHEHHOTO
YpaBHEHHUSL.
HtepannoHHbIe METOIBI
pELICHUs CUCTEM
JIMHENHBIX
anreOpandecKux
YpaBHEHUH

OIIK-1.6

2.3

CraTuyeckue MOJICIH.
MHTepnoasquoHHbII
MHoroujsieH Jlarpanxa.
WNHTtepnonsuoHHbIN
MHorouieH HerotoHa.
MeTo HauMEHBIITHX
KBaJIpaTOB

OIIK-1.6

24

KBagpatypHusie
dhopmynel. Metoa
Tpaneuuud. Metoz
Cumiicona. Metoj
T'aycca. Hucnennoe
MHTETPUPOBaHUE U
muddepeHIrpoBaHIe
KBa/IpaTypHOii (hopMyIibl
Ha OCHOBE MHOTOUJIEHA
Jlarpanxa. MHOTOUJIEHBI
Jlexannpa.
Ksanparypnas popmyna
Taycca

OIIK-1.6

25

UucneHnHoe
UHTErpUPOBaHUE
¢ynkmii. Meron
Tpanenuu. Meron
Cumncona. Meron
T'aycca. Uucnennoe
UHTErpUPOBaHUE U
muddepeHIrpoBaHIe
KBaJIpaTypHOU (HOPMYJIbI
Ha OCHOBE MHOTOUJIEHA
Jlarpanxa.

OIIK-1.6




Ksanparypnas dopmyina
T'aycca. CpaBHeHume
KBaJpaTyPHBIX GOopMyTT

3.0

Paspnea 3.
JIlnnaMmu4yeckue Moaeau

3.1

MaremaTtnueckue
MOJIENIN
aNIepUOIMIECKUX U
K0JIeOaTENbHBIX
MIPOLIECCOB.
MareMarnueckas
MOJIEJIb IBUTraTeNs
[MOCTOSHHOT'O TOKa.
Mopeny 4ucIIEHHOCTH
HAaCeJIEHUS U DBOJIIOLIUU
MOMYJISILIUH

OIIK-1.5

3.2

[TpubnikeHHBIE METOABI
penieHus
OOBIKHOBEHHBIX

Qg depeHIraTbHBIX
ypaBHeHHi: MeTon
Diinepa. Metop Pynre-
Kyrra. Kpaesas 3anaua.
MeTo KOHEUHBIX
pasHocreil. Meron
MPOTOHKH

OIIK-1.5

33

JvHaMuueckue MojaeNu.
[TpubnmxeHHbIe METOIBI
pemnieHus
OOBIKHOBEHHBIX

Qg depeHInaTbHBIX
ypaBHeHHi: MeTon
Oiinepa. Meton Pynre-
Kyrra. Kpaesas 3anaua.
Meron KOHEUHBIX
pasHocrteil. Meron
MIPOTOHKH

OIIK-1.5

34

JvHaMuueckue Mojeu.
ITpubnmxenHoe
pelieHue
muddepeHIraTbHBIX
YPaBHEHHH B YaCTHBIX
MPOU3BOJIHBIX

OIIK-1.5

35

Maremartuueckuii
MasTHUK. TodHoe
pelIeHre 3aa4u o
MasiTHUKE. J[BI>KEeHUE
MasiTHUKa BOJIM3H
ycToiuuBoro /
HEYCTONYHBOIO
MOJIO’KESHHUST PABHOBECHS.
MasTHuk ¢ 3aTyXaHuEeM.
OO0 aHAJIOTUN MEXITY
HEKOTOPBIMU
9KOHOMHYECKUMHU
3a/la4aMu U
MaTeMaTHYeCKUM
MasiTHUKOM. Mozenb
«XUIIHUK-KEPTBa» U €€
MIPUMEHEHNE B
Pa3IUYHBIX 007aCTIX
HAYKU ¥ TEXHUKH

OIIK-1.5




3.6

Hccnenosanne
HEITWHEHHBIX CHCTEM Ha
(ha30BOH IIOCKOCTH.
Hccaenosanue
JIBHOKEHMS
MaTeEMaTHYECKOTO
MasiTHHKA Ha (pa3oBoii
IIJIOCKOCTH.
Uccnenosanne Moaeiau
«XUIHUK-)KEPTBA

OIIK-1.5

4.0

Pasnea 4. CtpykrypHoOe
MO/IeJTHPOBaHHE

4.1

Bgenenue B Teoputo
ABTOMATHYECKOTO
ynpasienus. [Tonstue
00paTHOH CBS3M.
Knaccudukarus cuctem
ABTOMATHYECKOTO
ynpasieHus. THIoBsIe
3BEHBS CUCTEM
ABTOMATHYECKOTO
YIpaBICHUS
[Tepenarounsle GyHKIUH
COEJIMHEHUH 3BEHBEB

OIIK-1.6

4.2

JIuHelinble cucTEeMbI
ABTOMAaTHYECKOTO
ynpaBlieHusl. AHanu3 u
CHHTE3 JTMHEHHBIX
CUCTEM
ABTOMATHYECKOTO
YIpaBICHUSL
(ycToHuuBOCTh U
Ka4eCTBO MEPEXOTHOTO
mpolecca).

OIIK-1.6

4.3

CrpykTypHOE
MOJIETUPOBAHUE.
TurnoBble 3B€HbS CUCTEM
aBTOMATHYECKOTO
yIpaBleHUsI.
[Tepenarounble GyHKIUH
COCIIITHEHUH 3BCHBCB
CAY. Ananus u cuHTe3
JMHEHHBIX CUCTEM
ABTOMATHYECKOTO
yIpaBICHUSL
(YyCTOMYUBOCTH H
KaueCTBO MEPEXOTHOTO
mpolecca)

OIIK-1.6

5.0

Paznen 5.
MaTtemaTHueckoe
MO/leJIUPOBaHNeE
HEJHHEHHBIX CHCTEM
ABTOMATHYECKOI0
peryJupoBaHus

5.1

MaremaTtnueckoe
MOJIETTUPOBaHUE
HEJMHEHHBIX CUCTEM
aBTOMATHYECKOI'O
yIpaBJIEHUs!.
T"apmonunueckas
TUHeapy3aIus
HEJMHEHHOCTENR. AHAIN3

OIIK-1.5




aBTOKOJIEOaHMIA.

IIpenenbHble UKITBI

5.2

CrpykTypHOE
MOJICITUPOBAHHE.
MaremaTtudeckoe
MOJICITUPOBAHHE

HETWHEHHBIX CHCTEM

aBTOMAaTH4YCCKOI'O

yrpaBieHus. AHanu3

aBTOKOJIEOaHMIA.

Hpe)leJ'ILHLIe U KJIBI

OIIK-1.5

53

Beimonnenue x/p Nel

«Marematuueckoe

MOJACJIMPOBAHUEC CUCTEM

1 IponeccCCoB»

10

OIIK-1.5

Hroro (0e3 yacoB Ha

MPOMEKYTOYHYIO
aTTECTAINIO)

JK3aMeH

18

OIIK-1.5,
OIIK-1.6

5 ®OHJ OHEHOYHbIX CPEACTB I ITPOBEJIEHUWA

TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITIPOMEKYTOYHOM

ATTECTALIMM OBYYAIOIUXCS MO JUCUUIIIUHE

DoHIT OIIEHOYHBIX CPEACTB JUTS IPOBEACHHS TEKYIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOUHOH aTTECTALNH
0 AUCTIMIUTHHE 0(opMIIeH B Buae npuioxeHus Ne 1 k pabouei mporpaMMe TUCHUILIMHBL M Pa3MEIeH B 3JIEKTPOHHON
nHpopMmannorHo-oOpazoBatensHOU cpene KpKT Upl'YIIC, noctymnHo# 00y4aromemMycs 4epe3 ero JINIHBIH KaOHHET.

6 YYHEBHO-METOANYECKOE 1 THPOPMAIIMOHHOE OBECIIEYEHUE

JUCUMIIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JIUTEpaTYypa

ABTODBI, M31aTenbeTBo, Kour-50 1.
COCTABHTEH 3arnaBue S — B Oubinorexe/
100% onnaitn
6.1.1.1 | I'omy6eBa H. B. | Maremarn4ueckoe MOAEIMPOBAHUE CUCTEM U CIIb. : Jlans, 50
nporeccos [Teker] : yue6. nocobue mis BY308B x.-. 2013
TpaHCI.—
6.1.1.2 | T'onmy6ea H. B. | OcHOBBI MaTeMaTHYECKOTO MOJICTUPOBAHUS CHCTEM H Omck : 100 % online
HpoLECCOB [DIEeKTPOHHBIN pecype] : yueGHOe mocobue OmI'VIIC,
— https://e.lanbook.com/book/129153 2019
6.1.2 JlonoJIHUTe/IbHAA JIUTEPATYPA
ABTOpBI M3narenscTBO Koz1-B0 5.
COCTaBI/ITe}H/I 3araBue - ’ B OnOImotexe/
100% onnaitn
6.1.2.1
6.1.3 YueOHO-MeTOAMYeCKHE PAa3pa0dOTKH (B T. Y. VI CAMOCTOATEIbHOI pa6oThl 00y4alOIINXCs)
H3narenscTBo,
ATops! roJ1 U3/1aHus/ Kom-Bo 3Kk3.
’ 3armaBue Jlanbrit B bubnmorexe/
COCTaBUTEIH v
KaOMHeT 100% onnaitn
o0y4arormerocs
6.1.3.1 | Parymmusk B. C. | MaTemaruueckoe MOJENUPOBAaHIE CUCTEM U Kpacnospck : 100 % online
MPOIIECCOB [ DIIEKTPOHHEIN pecypc] : MEeTOANYECKHE KpVXKXT

YKa3aHUsI [0 BEIMTOJIHEHUIO CAMOCTOSITEIEHON PabOThI
JUTSL CTYIGHTOB BCeX (hOpM OOYUEHHUS CTIEITUATBHOCTH
23.05.05 CucreMsl obecrieueHrst IBUKEHMS ITOE310B. —
URL:
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=
S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN
=IBIS FULLTEXT&ING=&7211D=4444&S21FMT

HpI'VIIC, 2022



https://e.lanbook.com/book/129153
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D51%2F%D0%A0%2025%2D681352555%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D51%2F%D0%A0%2025%2D681352555%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D51%2F%D0%A0%2025%2D681352555%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4

=briefHTML f{t&USES21ALL=1&S21ALL=%28%3C
9%2E%3E1%3D51%2F%D0%A0%2025%2D68135255
5%3C%2E%3E%29&FT PREFIX=KT=&SEARCH
STRING=&S21STN=1&S21REF=10&S21CNR=5&a

uto_open=4
6.1.3.2 | JpyxunuHa A. | MaTeMaTudeckoe MOJENUPOBAHHE CUCTEM H Kpacnospck : 100 % online
A., Parymmsx MPOIECCOB [ DIEKTPOHHEBIN pecypc]| : METOIHUYECKHE KpWKT
B.C. MaTepHuaibl U YKa3aHus [0 U3YYECHUIO AUCIIUTUINHEI HpI'VIIC, 2023
Ut o0ydaromuxcs crenuansHoctd 23.05.05 Crucremsl
obecrieueHus BMKeHMs noe3noB. — URL:
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=
S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN
=IBIS FULLTEXT&LNG=&721ID=0901Sasha&S21
EMT=briefHTML ft&USES21ALL=1&S21ALL=%3
C%2E%3E1%3D51%2F%D0%94%2076%2D7678603
08%3C%2E%3E&FT PREFIX=KT=&SEARCH STR
ING=&S21STN=1&S21REF=10&S21CNR=5&auto o
pen=4
6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHHKALMOHHOU ceTu «HTepHeT»
Bubmmorexa KpMKT UpIl'VIIC : [caiiT] / KpacHOSpCKUiT HHCTUTYT KEIE3HOIOPOKHOTO TpAHCIIOpTa —(HITHAI
6.2.1 HpI'VIIC. — Kpacnosipck. — URL: http://irbis.krsk.irgups.ru/. — PexxuM moctyna: mocie aBTopu3anun. — TeKcT :
3JIEKTPOHHBIM.
OnexrtponHas 6ubnmorexa «Y ML XKT» : anekrponHo-0nbaroTeuHas cucrema : cait / ®I'BY JI10 «YuedHo-
6.2.2 | MeTronuMYecKUi LEHTP MO0 00pa30BaHMIO HA >KEIE3HOAOPOKHOM TpaHcmopTe». — Mocksa, 2013 — . — URL:
http://umczdt.ru/books/. — Pexxum goctyma: no noanucke. — TeKCT : 3JeKTPOHHBIN.
6.2.3 Znanium.com : 3JeKTPOHHO-OnOIHoTeyHas cuctema : caiit / OO0 «3HAHUYM». — Mocksa. 2011 — . — URL:
- http://znanium.com. — Pexwum noctyna : mo noanucke. — TeKCT : 2IeKTPOHHBIH.
6.2.4 O6pazoBarensHas miardopma IOpaiiT : snexTponHas 6udnroreka : caiit / OO0 «DNeKTpOHHOE H3IaTEeNbCTBO
o IOpaiit». — Mocksa. — URL: https://urait.ru/. — Pe>xxum moctyma: o noamucke. — TeKCT : 3JIeKTPOHHBIN.
6.2.5 JlaHb : 31eKTpOHHO-0MOINOTe Has cucteMa : caiit / U3narensctBo Jlans. — Cankr-IlerepOypr, 2011 — . — URL:
- http://e.lanbook.com. — Pexxum pocTyna : no noanucke. — TEKCT : JIEKTPOHHBIM.
6.2.6 OBbC «YHuBepcUTeTCKas OMOIMOTEKa OHIIAMHY : ANIEKTpOHHAast oubnuoreka : caiit / OO0 «/lupexr-Menunay. —
- Mocksa, 2001 — . — URL: https://biblioclub.ru/. — Pexxum goctyna: mo moamucke. — TEKCT : JIIEKTPOHHBIH.
KpacHosipckuii MHCTUTYT KEJIEe3HOJOPOKHOTO TPAHCIOpPTa : [3JeKTpOHHAsT MH(OPMALMOHHO-00pa3oBaTeIbHas
6.2.7 cpema] / KpacHOsSpckwid ~HWHCTHTYT IKEIIE3HOJNOPOXKHOTO TpaHcmopta. — KpacHospck. — URL:
http://sdo.krsk.irgups.ru/. — TeKCT : 3J€KTPOHHBIH.
6.2.8 HaumnonanpHast anekTpoHHas Oubiauoreka : (depepanbHblil MpoekT : cadtT / MunucrepctBo KynbTypsl PD. —
- Mocksa, 2016 — . — URL: https://rusneb.ru/. — Pexum goctyna: no nognucke. — TEeKCT : 2JeKTPOHHBIMH.
6.2.9 Poccuiickue xenesnsle popord : odunuanbHbii cat / OAO «PXJ». — Mocksa, 2003 — . — URL:
o http://www.rzd.ru/. — TEKCT : 3J€KTPOHHBIH.
KpacHosipckuii neHTp Hay4HO-TexHHYeckoi nHdopmanuu u oudauorex (KpLIHTUB) : caiit. — KpacHosipck. —
6.2.10 . . .
URL: http://dcnti.krw.rzd. — Pexxum gocTyna : U3 JIOKQJIBHON CETH By3a. — TEKCT : QJIEKTPOHHBIH.
6.3 IlporpammHoe o0ecnieueHre 1 HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
6.3.1 bazoBoe nporpamMmMHoe o0ecnieyeHue
Microsoft Windows Vista Business Russian, aBTopu3annoHHbI HOMep JuneH3naTa 64787976272S1011, nHomep
63.1.1 nunensuu 44799789.
T Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100 nuieH3uii;
Jor Ne0319100020315000013-00 ot 07.12.2015 — 87 nurieH3uii).
6.3.2 CnenuaJn3upoBaHHOE NPOrpaMMHoe odecneyeHne
6.3.2.1 | Mathcad university classroom perpetual - Mathcad 15.0.436; (15)
6.3.2.2 | Matlab classroom - MatLab7 nuuensus 569776
6.3.3 UndopmanuonHbie cipaBoYHble CHCTEMbI
6.3.3.1 I He npenycmotpeno
6.4 IIpaBoBBIC M HOPMATHBHBIE JOKYMEHTBI
6.4.1 I He npenycMotpeno

7 OHUCAHHUE MATEPHAJIBHO-TEXHUYECKOM BA3bI,
HEOBXOIANMOMU JJIsA OCYHWECTBJIEHUSA YYEBHOI'O NTPOLECCA
11O JMCIUIIJIMHE

Kopnyca A, JI, T, H KpWXT UpI'VIIC naxoadarcs no agpecy r. Kpacnosipck, yn. Hoas 3aps, a. 21

VY4eOHbIe ayTUTOPHH [T IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THTIA, BBITTOTHEHHS
KYPCOBBIX pabOT, IPYINOBBIX W WHIMBHAYAJbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJIL M NPOMEXYTOUYHOH
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http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=0901Sasha&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%94%2076%2D767860308%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
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aTTecTallii, YKOMIUIEKTOBAHHBIE CIEINAIN3MPOBAHHOW MEOENbl0 M TEXHHYECKHMMH CPEICTBAMH OOydYeHHUS
(HOYTOYK, TIPOEKTOP, 3KpaH), CIyKallMMH JUI MPEACTaBICHUS yueOHOH MH(pOPMAIK OOJIBIION ayAUTOPHH.
Jnis mpoBeieHNs 3aHATHHA JIEKIIMOHHOTO THIIA UMEIOTCS yIeOHO-HATISAHBIe TocoOus (TIpe3eHTAINH).

VYuebnas Jlaboparopusi «KOHTaKTHBIC CETH M THHUU JICKTponepenauy, r. Kpacnospcek, yi. Hosas 3aps, 1. 21,
kopnyc JI, ayn. JI 502

[Momemennst Uit caMOCTOSITEJILHOMH  pa0OTHl  00yYarolIMXCs OCHAIIEHBl KOMIBIOTEPHOH TEXHUKOW,
MOJKJIFOYEHHON K HMH(OPMAIMOHHO-TEIEKOMMYHUKANINOHHON cetn «VIHTepHET», H 00ecnedeHsl JOCTyIIOM B
AJIEKTPOHHYIO HH(POPMaIIMOHHO-00pa3oBaTebhyto cpeny KpKT Upl'VIIC.

[TomemieHns U1t caMOCTOSTENBHON pabOTHl 00YYaIOIIUXCS:

— YATAJIBHBIN 3a)1 OMOJINOTEKH;

— KOMITBIOTepHBIE Kimacchl A-224, A-409, A-414, J1-203, JI-204, JI-214, J1-404, JI-410, H-204, H-207, T-46, T-5.

[Tomenenne nyst XpaHeHHS U IPO(PIITAKTHIECKOTO 00CTyXIBaHUs ydeOHOTO oOopynoBanus A-307.

8§ METOANYECKHUE YKA3AHUSA AJIAA OB YYAIOIUXCA
11O OCBOEHUMIO JMCIIMIIJIMHBbI

Bun yueOHoi
NESTENLHOCTH

Opranuzanus yueOHOH NesaTeIbHOCTH 00y4aromerocs

Jlexuus (oT TaTUHCKOTO «lection» — yTeHUe) — BUJI 2y JUTOPHBIX yueOHBIX 3aHATHH. JIeKius:
3aKJIa/IbIBACT OCHOBBI HAyYHBIX 3HAHUH B CHCTEMATH3UPOBAHHOM, TIOCIICI0BATEILHON, 0000IIEHHO N
(dbopMe; pacKpbIBaeT COCTOSIHUE W MEPCHEKTUBBI Pa3BUTHSI COOTBETCTBYIOLIEH 00JACTH HAyKU U
TEXHHUKH; KOHIEHTPHPYET BHHUMAaHHE OOYdYalOIIMXCsl Ha HaHOOJee CIOXKHBIX, Y3JIOBBIX BOIPOCAX;
CTHMYJIMPYET O3HABATEILHYIO AKTUBHOCTH OOYUYarOIIIXCSL.

Bo Bpems IEKIMOHHBIX 3aHATHI OOyJarOUIMHCS NOJDKEH YMETh CKOHIEHTPHPOBATh
BHUMaHHE Ha HM3y4aeMbIX NpoOIeMax M BKIIOYNTH B paboTy BCe BHABI MAMATH: CIOBECHYIO,
00pa3Hyl0 U MOTOPHO-/ABUTATENbHYI0. 711 3TOr0 BECh MaTepHall, M3JaraeMblii IpenoaaBaTelem,
oOydJaromemMycsi HEOOXOAMMO KOHCIIEKTHPOBaTh. B KOHCIIEKT PEKOMEHAYETCsl BBINUCHIBATH
omnpeneneHus, GopMyIHPOBKH M JJOKa3aTeJIbCTBA TeopeM, (GopMyibl M T.I. Ha momsx xoHcmekTta
CJIelyeT MOMeYaTh BOMPOCHI, BbIACICHHBIC 00YYAIOIIUMCS JUIs KOHCYJIBTAllUK C MPENoaBaTeieM.
BriBozibL, TIONTy4eHHBIE B BUE (OPMYJI, PEKOMEHAYETCS B KOHCIIEKTE NOAYEPKUBATH MM OOBOIHUTH
paMKoii, 4ToOBI Jydile 3armoMHUHaIKCh. [10e3HO cOCTaBUTh KpaTKUil CIIPaBOYHHK, COJEpPKAIINI
OIpe/ieTICHUs BAXKHEHIINX NOHATHI M HanOosee yacTo ynorpedisiemMbie (GOpMyIIbl JUCHUIUTHHBL. K
KaXI0ll JeKIuu cieayeT pa3o0paTe Marepuan HOpeAsiayined sekuuu. M3ydas marepuan 1o
YUeOHHUKY WJIN KOHCIEKTY JIEKIWH, CIeAyeT MepexoJuTh K CIEAYIONEMY BONPOCY TOJIBKO B TOM
cilydae, KOT/la XOpOIIo YCBOEH NpenblayIuii Bonpoc. I1pu 3ToM HeoOX0AMMO BOCIIPOU3BOIUTE Ha
Oymare Bce paccysKAeHHs, KaKk IMEIOIINEeCs B y9IeOHNKE UITH KOHCIIEKTE, TaK ¥ MPOIYIIEHHbIE B CHITY
UX TIPOCTOTHL. Psiy BOIPOCOB NUCIUITIMHBI MOKET OBITH BBIHECEH Ha CAMOCTOSITEIbHOE M3YUCHHE.
Taxoe 3aganue TpeOyeT OnepaTHBHOTO BHINOMHEHHS. B KOHCIIEKTe JIeKIMT HEOOX0ANMO OCTaBHUTh
MECTO i OCBEUICHUS YIMOMSHYTHIX BOHpocoB. OO03HAYMTH BOMPOCH, TEPMHHBI, Marepual,
KOTOPBII BBI3BIBACT TPYAHOCTH, INOMETUTh W IIONBITATECA HAWTH OTBET B PEKOMEHIyeMOH
nuteparype. Ecin caMocTosTeNnsHO HE ymaeTcst pa3oOpaThCsi B MaTepHalie, TO HEOO0XOAUMO
c(hopMyIHPOBATEH BOIIPOC M 337aTh MPENOIABATENI0 HA KOHCYIbTAIIMH, HA MPAKTHYECKOM 3aHITHU

Jleknus

JlaGopaTopHoe 3aHsTHE TpeIoNaraeT yriyojeHHe W 3aKperyIeHHe TEOPEeTHYECKUX 3HAHU,
TIOJTYYCHUEC yMeHI/Iﬁ 1 MPAKTUYCCKUX HABBIKOB B XOJI€ MPOBEACHUA SKCIICPUMEHTOB Ha pCaibHOM
obopymoBanuu. Jliasi Bcex J1abOpaTOPHBIX 3aHATHIA COCTABIISIOTCS METOAMYCCKHE YyKa3aHUsA K
BBIMOJIHEHHIO JIaDOPaTOPHBIX paboOT, MOCTYHHbIE B OuOIMOTEKE W WH(POPMANMOHHON cpene
WurepHer B nu4yHOM KabuHETe.  YcmexX J1a0OpaTOPHBIX 3aHATHH 3aBUCHT OT COCTOSIHUS
71ab0paTopHOi 6a3bl U METOMUYECKOr0 OOECHEUYCHHS, a TAKXKe OT CTENEeHH MOATOTOBICHHOCTH
oOyuaromuxcss K 3aHsatuo. Dopmy opraHuzanmyu  J1a00paTOPHOTO  3aHITHUS — ONPEIEISCT
npenonaBaTenb. OHA 3aBUCHUT OT YHCla OOYYaOUIMXCs, YUCIa JJa0OpaTOPHBIX padoT, a Takke OT
BMECTUMOCTH M OCHAIeHUs Jaboparopuid. 3amadya Ha MOATOTOBKY K TaOOpaTOpHOH paboTe MOXKET

JlaboparopHoe OBITh IOCTABJICHA TNOO HAa JIEKINH, JINOO Ha MIPAKTUIECKOM 3aHATHH. [10Ir0TOBKA K 1a00paTopHOMY

3aHITHE 3aHSTHIO TMPOBOJUTCS B Yachl CAMOCTOSTEHLHONU paboThl. OOpaboTKa pe3ynbTaTOB KCIEPUMEHTA,
Oq)OpMJ'IeHI/IC OTYETa BBIMIOJIHAETCS JHOO0 B JACHb BBIIIOJIHCHUS pa6OTI:.I, b0 BO BpEMA
camocToATeNIbHOW paboTsl. Tlocie dero ogopmisercss HHANBUIAYANbHBI OTYET O BBIIOJHEHHON
pabore. JITabopaTtopHast paboTa CUUTAETCS BHITTOJIHEHHOM MOCIIE 3allUThl OTYETA.

JlaGopaTopHble 3aHATUS B (opMe NPAKTHYECKOW IOJrOTOBKH IIPEIyCMAaTPUBAIOT Y4acTHE
o0yJalomuxcss B BBINOJHEHUH OTAENBHBIX JJIEMEHTOB paloT, CBS3aHHBIX C Oynymiei
podeCcCHOHANBHOMN EeSITENEHOCTHIO.

[IpakTryeckas moaroropka — (opMa OpraHu3alMd OOpPa30BATEIBHOW JNEATCIFHOCTH MpPU
OCBOCHHMH O0pa30BATEIbHBIX IPOIPAMM B YCIOBHUSIX BBIIOTHEHUS OOYYAIONIMMUCS OTPEACICHHBIX
BHJIOB PabOT, CBS3aHHBIX ¢ Oyaymell mpodeccHoHaIPHON IESTEIFHOCTBI0 W HANPABICHHBIX Ha




(dbopMuUpoBaHUE, 3aKPEIUICHUE, PA3BUTHE MPAKTUYCCKUX HABBIKOB W KOMIICTCHIUH MO MPOQUIIO
COOTBETCTBYIOIIECH 00pa30BaTEILHON POTPaMMBI.

CaMocrosTenpHas
pabota

Llenplo caMOCTOSTENBHOH pabOTHI SBISACTCS OBJNaAeHHE (yHIAMEHTAJbHBIMH 3HAHHUSMH,
npoecCHOHANBHBIMY, 3HAHHMSAMH, YMEHHSAMH M  HAaBBIKAMH, OIIBITOM TBOPYECKOH H
HCCIICIOBATENBCKOM JIEATEIPHOCTH MO HalpaBJeHHI0 NoAroToBku. CamocrosTtenbHas paboTa
CIOCOOCTBYET ~ Pa3BUTHIO  CaMOCTOSITCNIBHOCTH, OTBETCTBEHHOCTH W OPraHM30BaHHOCTH,
TBOPYECKOTO IOAX0a K PEMICHHIO MPobdieM yaeOHOTO U IPO(EeCCHOHAIBHOTO YPOBHSI.

OcHOBHOW (DOpPMOM CaMOCTOSTEIBHON pPa0OTHl ABIACTCA HM3YUCHHE YUEeOHOTO Marepuaia
JMCUUIUIMHBI IO KOHCIIEKTY JIEKLUH, C IPUBJICYEHHEM PEKOMEH/I0BaHHOI1 JinTepatypbl. [ paboTs
C JINTEPATYPOH UCTIONB3YIOTCS B OMOIMOTEYHBIN an(aBUTHBIM U CHCTEMAaTHYECKHH KaTajJoTu, a Tak
ke pecypcsl cetdt ViHTepHeT. M3ydas MaTepuan no y4eOHUKY, CIeayeT EPEXOUTh K CIEAYIOIEMY
BOIPOCY TOJILKO TOCJIE MOJHOTO YSICHEHHMs! Tpenslaymiero. Ecam B mpolecce caMOoCTOSTENbHON
paboThl Hax M3ydeHHeM y4deOHOro MaTepHana BO3HHKAIOT BOMPOCHI HEOOXOAMMO OOpaTUThCS K
MIPENoAaBaTEeNI0 JJIsl TOJY4YEHUsI Pa3bsiICHEHHH.

DK3aMeH

K sk3ameHy Kak K NPOMEXKYTOYHOW aTTECTal[MM JOMYCKaroTcsi oOydaroluecs, KOTOpbIE
BBIIIOJHWINA BCE TPEOOBAHWS W 3Tallbl TEKYIIEro KOHTpois. HemocpeacTBeHHas MOATOTOBKA K
MIPOMEXXYTOYHOH aTTECTAI[H OCYIIECTBILIETCS IO BOIIPOCaM K 9K3aMEHY, BBIIaBAEMBIM BEIYIIUM
IpernofaBaTeleM B CPOK HE MEHEee 9YeM 3a Mecsll 10 SK3aMEHAIlMOHHOW CecCHh. OJK3aMeH
npoBoauTca B (hopMe, yCTaHOBICHHON Kageapoil (YCTHO, MUCEMEHHO, B ()OpME TECTUPOBAHMSA).
OmeHka 1o  wWTOTaM  chOadd  dK3aMeHa  (OTIIMYHO, XOpOUIO,  yJOBJIETBOPHUTEIBHO,
HEYAOBJICTBOPUTEIEHO)  BBICTABISACTCS B  COOTBETCTBHM C  KPUTEPHUSAMH  OLICHHBAHUS,
onpeneneHHbIME B (oHzme oneHouyHbix cpenactB (IIpwinoxenne Ne 1 k pabouedd mporpamme
JUCIUTUTAHBI).

Komruieke yueOHO-METOAMYECKUX MaTepHaloB MO BCEM BUAAM y4eOHOH AEATEIbHOCTH, NMPENYyCMOTPEHHBIM padoueii
NpOrpaMMOil TUCHUILUIMHBI (MOIYJIsI), pa3MEIeH B DJIEKTPOHHOH MH(pOpMannoHHO-00pa3oBaTenbHol cpene Upl VIIC,
JOCTYHNHOH 00ydJarolemMycs 4yepe3 ero JM4HbIH KaOUHeT.




IIpunoxenue Ne 1 k padoyeit nporpamMme JUCHUNIMHBI
b1.0.13 MaTemaTnyeckoe MOIeJIMPOBAHUE CUCTEM U MPOIECCOB

®OH/I OHEHOYHbLIX CPEACTB
JJISI IPOBEICHUA TEKYIero KOHTPOJIA yCIeBaeMOCTH
U MPOMEKYTOYHOM aTTeCTAIMH MO0 JUCIHUTIIIMHE
b1.0.13 MatemaTn4eckoe MOIeJJUPOBAHUE CUCTEM U MPOLECCOB



1. O0mue moJi0KeHus1

@OHJ OLEHOYHBIX CPEICTB SIBJISETCS COCTAaBHOM YacThl0O HOPMATHBHO-METOAMYECKOTO
o0ecreYeHrs: CUCTEMbI OLIEHKH Ka4eCTBa OCBOCHUS 00yJaromuMIcs 00pa3oBaTeIbHOM MPOrpaMMBI.

@OHIBl OLIEHOYHBIX CpPEICTB MpeAHA3HAUYEHbl [UIsl HKCIOJIb30BaHUA OOYy4YaIOLUMHUCH,
IpenojaBaTessiMy, aAMUHHUCTpAlMe YHUBEPCUTETa, a TaK € CTOPOHHUMH OOpa30BaTeIbHbIMU
OpraHM3alusMHu JUIsl OLICHUBAHMSI KayecTBa OCBOCHHS OOpa30BaTEIbHOW NpPOrpaMMbl M YpOBHS
c(OPMHPOBAHHOCTH KOMITETEHLIUH Y 00yJarOIuXcsl.

B cootBercTBUU ¢ TpeOOBaHUSAMHU JCHCTBYIOLIETO 3aKOHOJATENbCTBA B cepe oOpazoBaHus,
OLICHOYHBIE cpencTBa npezacrasisitores B Buae @OC s npoBeneHus NPOMEKYTOUHOM aTTecTaluu
oOyyaromuxcsi Mo JUCHUIUIMHE (MOAYN0), mpakTuke. C yd4eToM NeHCTBYIOIIEr0 B YHHUBEPCUTETE
[Tonoxenus o Qopmax, NEPUOJUYHOCTH U TMOPAIAKE TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH U
MIPOMEXYTOUHOM arTecTalu oOydaromuxcs (Bbicliee oOpa3oBaHHe — OakallaBpHaT, CHEIHAJIUTET,
Maructparypa), B cocraB ®OC nns mpoBeAcHHs NPOMEKYTOUHOM aTTeCTallUd IO IUCLUIUIMHE
(MOIymI0), TpPaKTHKE BKJIIOYAIOTCS OLIGHOYHBIE CPEACTBA JUIS MPOBEACHHS TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH O0YYaIOLIUXCS.

3agauamu OOC aBiag0TCA:

— OLIEHKA JOCTM)KEHMH 00ydYarolMXcsi B MPOLECCE U3YyYEHUS AUCLMIUIMHBL (MOAYIS) WU
MIPOXOXKJACHHS MPAKTUKU;

— o0ecrnieueHrne COOTBETCTBUS PE3YIbTAaTOB 00yUueHus 3aauaM Oyayien npodeccruoHalbHON
JESTEIbHOCTH 4epe3 COBEPIICHCTBOBAHUE TPAJULIMOHHBIX W BHEAPEHHE MHHOBALIMOHHBIX METO/I0B
oOyueHusi B 00pa3oBaTeNbHBII MpoIece;

— CaMOIOJIFOTOBKA U CAMOKOHTPOJIb O0yYaOIIMXCs B IIPOLIECCE 00yUEHHUSI.

@DOHJ OLIEHOYHBIX CPEACTB CHPOPMHUPOBAH HA OCHOBE KITIOUEBBIX MPUHIIUIOB OICHUBAHUS:
BAJIMUTHOCTH, HAJIE)KHOCTh, OOBEKTUBHOCTb, 3(PPEKTUBHOCTD.

J11 olieHKH YpOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIUN UCIIOJIb3YETCs TPEXYPOBHEBAS CUCTEMA!

— MMHHMMAJIbHBIA YPOBEHb OCBOEHHUS, 0053aTEIbHBIN /I BCEX O0yYaIOUIMXCs IO 3aBEPIICHUIO
ocBoenusi OIIOII; maet oOumiee mpeacTaBieHUE O BHJIE NEATEIHLHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX
(YHKIIMOHUPOBaHUS OOBEKTOB MPOPECCHOHATBHON JIEATENBHOCTH, METOAOB U aJTOPUTMOB PEIICHUS
MPAKTUYECKHX 3a71a4;

— 0a3oBBIf  YpOBEHb  OCBOEHHUS, NPEBBIIIEHHME  MHHUMAJIBHBIX  XapaKTEPUCTHUK
chOpPMUPOBAHHOCTH  KOMIETECHLIUW;  TO3BOJSET  pellarh  THUIOBBIE  3a7auyd, M[PUHUMATH
npodeccuoHalbHbIE U YIIPaBICHUECKHUE PEIICHUS 10 U3BECTHBIM aJITOPUTMAaM, IIPaBUIaM U METOIUKAM;

— BBICOKMH YpOBEHb OCBOEHMS, MAKCHMAaJbHO BO3MOXKHasi BBIPAKEHHOCTb XapaKTEPUCTUK
KOMITIETEHIIUH; MpeArnonaraeT roTOBHOCTh pellaTh MPaKTUYECKHE 3a/1aYd TOBBIIMIEHHON CIIOKHOCTH,
HETHUIIOBBIE 3a/1ayM, NPUHUMATh MNpOo(ecCHOHANbHBIE M YIpaBIEHYECKUE pELIEHHs B YCIOBHIX
HEMOJIHOM ONpPEe/IeICeHHOCTH, MPU HEIOCTATOYHOM JIOKYMEHTAJIbHOM, HOPMATUBHOM U METOJUYECKOM
obecreyeHnu.

2. Ilepeyenb komneTeH Ui, B GOPMUPOBAHMU KOTOPBIX YYACTBYeT JUCHMILIAHA.
IIporpaMMa KOHTPOJILHO-0LEHOYHBIX MEPONIPUSTHH.
IHoka3zarenn oueHUBAHUS KOMIIETCHIUI, KPUTEPHH OLEHKH
Hucnnnmmaa «MareMaTndeckoe MOJAEINPOBAHUE CHUCTEM M IPOIECCOB» YYACTBYET B
(bopMHUPOBaHUN KOMITETEHIIUHA:
OIIK-1 CrnocobeH pemaTh WHXKEHEPHBIE 3a7auyd B NPO(GECCHOHAIbHOW NEATEIbHOCTH C
HCIOJIb30BAHUEM METOA0B €CTCCTBCHHBIX HAYK, MATCMATUYCCKOI'0 aHaJIn3a U MOJACIIUPOBAHUA



IIporpaMmma KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHIA

o4yHas popma 00y4YeHus

HaumenoBanue
Hanmenosanue Kox
OIICHOYHOTO
KOHTpPOJILHO- OOBEKT KOHTPOIIS MHIMKaTOpa
Ne | Henens cpencTBa
OLIEHOYHOTO (moHsiTHE/TEM/pa3eN U T.A. AUCIUIUIUHEI) JOCTHIKEHHUS]
(popma
MEPOIIPUATHSA KOMIICTEHITNH
IPOBEICHUS])
5 cemecTp
Paznen 1. ITonstue monenu,
MOJICIMPOBaHusl. MaTteMaTHYeCKIe MOJICITH.
o 3amuTa
Pazpen 2. CraTuueckue JUHEHHbBIE U .
HEJIMHCITHBIC MOJICITH 1abopatopHoii
. . OIIK-1.5, | paboTbI(ycTHO);
1 1-17 Texymmit koHTponb | Pasmen 3. lnHaMuuecKue MOIEIH.
OIIK-1.6 TectupoBanue
Paznen 4. CTpyKTypHOE MOJICITNPOBAHHE.
(KOMITBIOTepHBIE
Paspen 5. Marematnueckoe MOAETUPOBAHUE
N TEXHOJIOTHH)
HEJIMHEIHBIX CHCTEM aBTOMaTHIECKOTO
PETYIUPOBAHHSI.
Pazgen 1. [lonarue moaenu,
MOJICTMPOBaHusl. MaTteMaTHIeCKIE MOJICITH.
Pazpen 2. CraTuueckue JUHEHHbBIE U CobecenoBanue
IIpomexxyTouHass | HeMUHEIHBIC MOJIEIH. OIK-1.5 (yctHO);
2 aTTecTauus — Pazpen 3. JlunamMmudeckue MOJeNu. OIK 1‘ 6, TectupoBanue
DKk3aMeH Paznen 4. CTpyKTypHOE MOJIETUPOBAHHUE. ’ (KOMIIBIOTEPHBIE
Paspen 5. Marematudyeckoe MOAEIUPOBAHUE TEXHOJIOTHH)
HEJIMHEHBIX CHCTEM aBTOMaTHIECKOTO
peTYIUPOBAHHUS.

IIporpamMma KOHTPOJIbHO-0II€HOYHBIX MePONPUATHIA

3a04Hasi gpopma 00y4eHHus

HaumenoBanue Kon HaumenoBanue
No KOHTPOJIBHO- OOBEKT KOHTPOJIA HHINKATOpPAa OIICHOYHOT'O
h OIICHOYHOTO (TmoHsATHE/TEM/pa3en u T.JI. TUCIUILIINHEL) JOCTHKEHUSI cpencTaa
MEPOIPHUATHS KOMICTCHIMH | (hopMa MPOBEIACHUS)
3 kypce
Pazgen 1. [lonstue Mmonenu, MOAETUPOBAHUS. Sammra
MaremaTHudecKkre MOJICIH. N
. . n1abopaTopHOH
Paznen 2. CraTnueckue JMHEWHbIE U HEJTMHEHHBIE
MO paboThI(yCTHO);
Texymmii - OIIK-1.5, | KonrponbHas pabota
1 Paznen 3. JluHaMU4eCKHUE MOJICIIH.
KOHTPOJIb OIIK-1.6 (KP) (rmuceMeHHO);
Paznen 4. CTpykTypHOE MOJEIMPOBAHMUE.
TectupoBanue
Pa3nen 5. Maremaruueckoe MOJIEIMPOBaHUE
. (KOMITBIOTEpHBIE
HEJTMHEWHBIX CUCTEM aBTOMATHYECKOTO
TEXHOJIOTHH)
PETyIUPOBAHHS.
Pazgen 1. [lonsitue Monenu, MOAETUPOBAHUSI.
MaremaTHudecKkre MOJICIH.
Pazpnen 2. Ctarnueckue TUHENHBIE U HEJTUHEWHEBIE CobecenoBanne
[IpomexxyTouHast | MOAETH. OITK-1.5 (ycTHO);
2 aTTecTalys — Paznen 3. lunamuyeckne MoJIeiu. OITK l. 6’ TectupoBanue
DK3aMeH Paznen 4. CTpyKTypHOE MOJIEAMPOBAHHE. ’ (KOMITBIOTEpHBIE
Pa3znen 5. Maremaruueckoe MOJEIMPOBaHUE TEXHOJIOTHH)
HEJTMHEWHBIX CUCTEM aBTOMAaTHYECKOTO
PETYIHPOBAHWSL.

YCIEBAEMOCTH U MPOMEXYTOUHYIO

Onucanne nokasareseil M KpUTepUeB OLCHUBAHUSA KOMIIETeHIMIA
HA Pa3JIMYHbIX ITANAX UX (POPMUPOBAHUS, ONIUCAHHE IIKAJ OLlEeHUBAHUSA
KoHTpons kauecTBa OCBOGHHS JUCIHIUIMHBI BKIIOYaeT B ce0sd TEKyIIMH KOHTPOJIb

aTTecTanuioo. TeKymuid KOHTPOJIb

YCIIEBAaEMOCTH U

MMPOMECIKYTOUHAA aTTCCTAllUA O6y‘IaIOH_II/IXC$I MNpOBOAATCA B HCJIAX YCTAHOBJICHUSA COOTBCTCTBUA

JOCTHXKEHUN  00ydJaromuxcs

pe3ynbraTam o0y4deHus U GOopMHUPOBAHUS KOMIIETCHIIUH.
Tekylmuii KOHTPOJb YCIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHWU,
YMEHH, HAaBBIKOB OOyYaromIMxcs. 3ajada TEKYIIEr0 KOHTPOIS — OMNEPATUBHOE U PETYISIPHOE
yrpaBjieHHe y4eOHOM NesTeIbHOCThI0 00yUaroINXCs Ha OCHOBE 00paTHOM CBSI3U U KOPPEKTUPOBKH.

MO3TalHBIM ~ TpeOoBaHUsIM 00pa3oBaTeNIbHON MporpamMmbl K



Pe3ynbTarhl OLleHUBaHUS YUUTHIBAIOTCS B BUJE CPEIHEH OLIEHKU MPU MPOBEACHUU TPOMEKYTOUHOMN

aTTeCTaluu.

J1J1 OLIeHWBaHUS Pe3yIbTaTOB O0YUYEHHS UCIIOJIb3YETCS YeThIpeX0aibHas IIKaa: «OTIUYHO,

«XOpOoIo»,

«YAOBJIETBOPUTEIILHO,

«HCYIOBJICTBOPUTCIIBHO»

«3a4TEHO», «HE 3aUTECHON.
KomMmmploTepHoe TecTHpoBaHHE OOYYAIOIIMXCS MCIOJIb3YETCS IpPU IPOBEIECHUU TEKYILErO
KOHTpOJIsI 3HAHUM oOyuaromuxcs. Pe3ynbTaTbl TECTUPOBAaHUS MOTYT OBITh HCIOJIb30BaHBI MPU
IIPOBEICHUU IPOMEKYTOYHOU aTTECTALIUH.
[lepedyeHb OLIEHOYHBIX CPEJICTB, UCIOJIb3YEMBIX JIJI OLIEHUBAHMS KOMIIETEHIIMH Ha Pa3InYHbIX
sTanax ux (popMUpoBaHUS, a TAKXKE KpaTKas XapaKTepUCTHUKA 3TUX CPE/ICTB MIPUBEACHBI B TAOIHIIE

W/Wii  IByxOaJulbHas —IIKaia:

HaumenoBanue IIpencraBnenue
Ne OIICHOYHOT'O Kpatkas xapakTepucTHKa OLIEHOUYHOTO CPEACTBa OLICHOYHOTO
CpeacTBa cpencta B POC
KommekTs
CpencTBO MPOBEPKU YMEHUI MPUMEHSTH TOTYYCHHBIC 3HAHUS JUI1 | KOHTPOJIBHBIX
1 KonTponbnas pelIeHus 3a/1a4 OMpPEeIeICHHOTO THUIIA [0 TeMe WM pa3zeny. 3a/IaHu# TI0 TEMam
pabota (KP) MoskeT OBITh HCIOJB30BAHO [UIsI OICHKH 3HAHWM W YMEHUH | TUCIUIUTUHBI (HE
oOyuaromuxcs MeHee ABYX
BapHAHTOB)
CpencTBo, TO3BOISIIONIEE OICHUTH YMEHHE OOydaromerocs
MUCBMEHHO HM3JIaraTh CyTh IIOCTABICHHOM 3a1a4H, CAMOCTOSTEIHHO
3ammra MIPUMEHSATH CTAaHJAPTHBIE METOMBI PEIICHHS IMOCTAaBICHHON 3aqadn | Tembl mabopaTopHBIX
2 | mabGoparopHOU C HUCTIONIb30BaHUEM HMEIOIIeHcs 1abopaTopHO#l 0a3bl, MIPOBOIUTH | pabOT U TpeOOBaHUSA
paboThI aHaIN3 TIOJIYIEHHOTO Pe3ylIbTaTa padoTHL K WX 3alIiTe
MoskeT OBITh HCIIOTIF30BAHO AJIS OIIEHKH YMECHHUH, HABBIKOB U (WITN)
OTIBITA ICATEIHHOCTH 00yUYaIOIUXCS
CucremMa  CTaHAAPTU3UPOBAHHBIX  3aJaHUM,  MO3BOJISAIOIIAS
ABTOMATH3HPOBATh MPOLENYPY H3MEPEHUS YPOBHA 3HAHWH 1 DOHI TECTOBBIX
3 | Tecr YMEHHUH 00y4aroIerocs. .
MoskeT OBITh HUCHOJB30BAHO JJISI OLIGHKH 3HAHWHA, YMEHHIH, Sa/latHH
HaBBIKOB M (WJIM) ONbITA ACSATEIbHOCTU 00YJaIONINXCS
CpenctBo, MO3BOJISIONIEE OICHUTh 3HAHMSI, YMEHUS, HaBBIKOB u | [lepeueHn
4 | Dxsamen (1Ti) oTIBITa AEATENFHOCTH 00YYAIOIIETOCs TI0 IUCITUILIHHE. TEOPETUIECKUX
Mosker OBITh HCHOJB30BAaHO UL OLEHKH 3HAHWH, YMEHHH, | BOIMPOCOB (OMIIETOB)
HaBBIKOB ¥ (MJIN) OTIBITA JAESATEIHHOCTH 00YJIarOITIXCS K 9K3aMeHY

Kpurepun u mkajbl OleHUBAHUS KOMIIETCHIHI B pe3yJibTaTe U3y4YeHUs AU CUUILINHBI
NPHU NPOBeleHUU NMPOMEKYTOUHOM aTTecTauum B popMe 3a4era u IK3aMeHa.
IIkaJia oueHMBaHUsI YPOBHSI OCBOCHUS KOMIIETCHIUM

YpoBeHb
OCBOEHUS
KOMIIETEHIIUI

[Ikanel oneHUBaHUS Kpurepuu onieHuBanust

OOydaronmuiicss ~ TPaBUIBHO  OTBETHJ  Ha
TeopeTnyeckne Bompochl. [lokazam oTiIMYHBIE
3HaHMS B paMKax y4deOHOro MaTepHaina.
[IpaBHIBHO BBITIONHWI MPAKTUYECKHE 3aIaHHS.
Ilokasanm oTAWMYHBIE YMEHHMA ©  BIAJCHHA
HaBBIKAMHU IIPUMEHEHHS IIOJIyYEHHBIX 3HAHUU U
YMEHHH IIpH peIIeHUH 3a7ad B paMKax y4eOHOTro
marepuana. OTBeTHI Ha BCE AOMOIHHUTEILHBIC
BOIIPOCHI

«OTIIMYHOY Bricokuii

«3aYTCHO =
OOyJaronquiicss ¢ HEOONBIIMMH HETOYHOCTSIMU

OTBETWJI Ha TeopeTudeckue Bompockl. [lokaszan
XOpOIIME 3HAHWS B paMKax y4eOHOro MaTepHana.
C  HeOONBIIMMHM  HETOYHOCTSIMH  BBITTOJIHHII
mpaktudeckue 3azaHus. Ilokasanm  xopomme
YMEHHST M BIAJCHHUS HaBbIKAMU IPUMEHEHUS
[IOJIyYEHHBIX 3HAaHUM M yYMEHMH INpU PELIECHUU
3a/1a4 B paMKax yueOHoro matepuana. OTBETHII HA
OOJBITMHCTBO JOMIOJHUTEIBHBIX BOIPOCOB

«XOpOUIO» bazoBblii




«YHAOBJIETBOPUTEIIBHO»

OOyyaronuics ¢ CymecTBEeHHEIMA HETOUHOCTSIMH
OTBETWJI Ha TeopeTudeckue Bompockl. Iloxaszan
YIOBJIETBOPHUTEIBHEIC 3HAHNS B paMKax y4eOHOTO
MaTtepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMU
BBITIOJIHWJI ~ TIpakTHdeckne 3amanHus. [lokazain
YIOBJIETBOPHUTEIBHEIC YMEHHS ¥ BIAICHUA
HaBBIKAMHU TIPUMEHEHHS IIOJIyYEHHBIX 3HAHUU U
YMEHHH NIpH pelIeHUN 3a7ad B paMKax ydeOHOTo
MaTepuana. JomycTul MHOTO HETOYHOCTEH mHpu
OTBETE Ha JONOJHUTENIbHBIE BOIIPOCH

MuHUMAaTLHBIA

«HCYIOBJICTBOPUTCIILHO»

OO6yyatouiuiicss mpu OTBETE Ha TEOPETHUYECKUE
BONPOCHl M TPH BBIMOJIHEHUU MPAKTUUECKHUX
3alaHuil  MIPOJEMOHCTPUPOBAT HEAOCTATOYHBIN
YpOBEHb 3HAHUI U YMEHUI NP pelIeHUH 3a/1a4 B
paMmkax ydeOHoro Marepuama. [Ipm orBerax Ha
JIOTIOTHUTEIBHBIC BOMPOCHI OBUIO  JOIYIICHO
MHOYKECTBO HENPABUILHBIX OTBETOB

KomMmnerennuu

«HE 32UTCHO»
He c(OPMUPOBAHBI

Kpurepun u mkaJbl olileHUBaHUS Pe3y/JbTATOB 00y4eHUsI NPU NPOBeAeHUN

TEKYIIEro KOHTPOJIA YCIIEBA€eMOCTH

Kontposbnas padora (KP)

[kana
Kputepuu oueHuBanus
OLICHUBAHUS

IlonHOE packpbITHE TEMBI, YKa3aHHE TOYHBIX HAa3BaHUHM M ONpPENENEHUH, MpaBHIbHAS

OTITHIHOY (opMyTHpOBKAa TOHATHH M KaTEropuil, NPHUBEICHB BcE HEOOXOAMMBIC (HOPMYIIBL,
COOTBETCTBYIOIIAasl CTaTHUCTHUKA M T.II., BCE 3aJaHMs BBHINOJHEHBI BEpHO (BCe 3a1auu
pelIeHB! IPaBUIBHO)
HenoctatoyHo mojHOE pacKpbITHE TEMbI, OJHA-IBE HECYIIECTBEHHbIC OIIMOKH B
OIIpeJIeJICHUH TOHSATHH M Kareropui, B (opmynax, CTaTUCTHYECKUX TaHHBIX U T. I,

«XOpouo» KapJIMHAJIbHO HC MCHAIOLIYE CYThb M3JIOKCHUSA, HAJTWUYHWC HEC3HAYUTCIILHOIO KOJIHWYECTBA

rpaMMaTUYCCKUX U CTUIIMCTUYCCKUX OH_II/I6OK, OoHa-ABC HCCYMICCTBCHHBIC MMOTPCITHOCTHU
ITpY BBITIOJTHCHU N 3a[[aHHI>i WM B pCIICHUAX 3a1a4

«YAOBJICTBOPUTCIILHO»

OtBeT OTpaxac€T JIUIIb 06Luee HapaBJICHUC H3JIOKCHUA JICKIUOHHOI'0 Marepuala,
Hanuuhe Oolee JABYX HECYULICCTBCHHBLIX HWJIN 0,[[HOI7[-,I[ByX CYHIECTBCHHBIX OIIHOOK B
OIpCACIICHNN IIOHATHH W KaTGFOpHﬁ, (i)opMynax, CTaTUCTHYCCKHUX JaHHBIX M T. II.;
0OJIBIIOE  KOJIMYECTBO T'paMMATHYCCKUX U CTHIMCTUYCCKHUX OIJ.II/I6OK, OJITHA-ABC
CYIICCTBCHHBLIC OIIHOKHU IIpY BBIITOJIHCHUN Sa,I[aHI/Iﬁ WM B pCHICHUAX 3a4a4

«CHEYIOBJIECTBOPUTEIBLHOY

Obyuarowuiica TEMOHCTPUPYET cliaboe TOHUMaHUE TIPOrpaMMHOT0 MaTepuana. Tema He
packpbiTa, Ooyiee IBYX CYIIECTBEHHBIX OMMUOOK B ONPEICICHUH IMOHATHI M KaTeropui, B
(hopmynax, cTaTUCTUUECKUX JAHHBIX, IPU BHITIOTHEHUH 3aJJaHUI WU B PEIICHUSX 3a7a4,
HaJTMYUE TPAMMATHYECKUX U CTUIIMCTUYECKUX OMIMOOK U JIp.

Her orBera. He ObLIO IONBITKY BBIIIOJIHUTH 3a1aHUE

3amura 1a60paTOpHON PaOOTHI

[IIxana oneHUBaHUS

Kpurepuu oneHnBanus

«OTIUYHO»

JlabopaTopHas paboTa BBIMIONIHEHA B 0003HAYCHHBIN MPEoaBaTeeM CPOK, MUChMEHHBIH
oTUeT 0€3 3aMeYaHHii.

JlabopaTopHas paboTa BBIIOJHEHA OOYYAIOLIMMCS B IIOJHOM O0BEME ¢ COOIIOICHHEM
HE0OX0TUMOMH MOCIIeI0BATEIHLHOCTH. OO6yuaronuiicst paboTain MTOJTHOCTBIO
CaMOCTOATENLHO; OKA3aJI HEOOXOJMMBIE JUIs IPOBEJICHUS pabOThl TEOPETHYECKNE 3HAHMS,
NpaKkTHYeCKne YMEHHsl W HaBblkHM. Pabora (oTueT) odopmiieHa akKypaTHO, B HauOoiee
ONTHMAJILHOH JUIsl PUKCAIIMU pe3ysIbTaToB hopme

«XOPOIIIO»

J'Ia60paT0pHaﬂ pa60Ta BBIMIOJIHEHA B 0003HAYEHHBIH npenoaaBaTeyieM CpoOK, MMMCHbMEHHBIN
OTYET C HEOOIBIINMH HCJO0YCTaMHU.

JlabopaTtopHast paboTa BBIIIOJIHEHa 00YYAIOMIUMCS B TIOJIHOM 00BEME M CaAMOCTOSITENHHO.
JlonymeHsl OTKIOHEHHS OT HEeoOXOIMMOM II0CIeJOBATEIbHOCTH BBINOJIHEHHS, HE
BIMSIIOIIME Ha MPaBUIBHOCTh KOHEYHOrO pe3ynbTara. PaboTa mokas3biBaeT 3HAHUE
o0ydJaromuMcsi OCHOBHOTO TEOPETHMYECKOrO MaTepuaja M OBJaJeHHE YMEHHSAMH,
HGO6XO)II/IMBIMI/I JUI1 CaMOCTOATCIIBHOI'O BBINTOJIHCHUS pa6OTBI. I[OHyHIeHBI HCTOYHOCTH U
HEOPEKHOCTH B 0(OPMIICHHH PE3yIbTaTOB PabOTHI (0TYETA)

«YAOBJICTBOPUTCIILHO

JlaGoparopras paboTa BBITIOJIHEHA C 32IEPYKKOM, TUCHbMEHHBINA OTYET C HEJTOUETAMH.




JlabopaTopHast paboTa BBIIIOJHSETCS M OQOpMIIIETCS 00YYaIOIIMMCS IIPH MOCTOPOHHEH
nomomy. Ha BbImoOnHeHHMEe paboOTHI 3aTpaduBaeTcs MHOTO BpemeHH. OOydaromuiics
MOKa3bIBaCT 3HAHMSA TEOPETHUECKOrO MaTephaiia, HO HCIBITHIBACT 3aTPyJHEHHE MpHU
CaMOCTOATENHOHN PaboTe C NCTOUYHMKAMH 3HAHUH WK prudopaMu

«CHEYOOBJIETBOPUTECIBHOY

JlabopaTtopHast paboTa HE BEIIIOJIHEHA, IMCHBMEHHBIM OTYET HE NMPEACTABIICH.

Pe3ynpTaThl, HOTyYeHHBIE O0YYAIOIMMCS HE TIO3BOJISIIOT CAENATh NTPAaBIIIBHBIX BBIBOJIOB U
MOJTHOCTBIO PAcXOZSTCSl C TOCTaBIEHHOM menbio. IlokaspiBaeTcsi IUIOXO€ 3HAHHE
TEOPETHYECKOr0 MaTepuaia u OTCYTCTBHE HEOOXOIMMBIX YMEHHH.

JlabopaTopHast paboTa HE BBIIONHEHA, Y yYamlerocs OTCYTCTBYIOT HEOOXOAWMBIC IS
IPOBeNIeHHUsI PabOTHl TEOPETHYECKHE 3HAHNUS, IPAKTHIESCKHE YMEHHS M HaBBIKH

Tect
[IIxasa oueHUBaHUSA Kpurepun onieHuBanust
IIHics BEPHO OTBETHII H. — 0 TCCTOBBIX 3aJaHUH ITpH
COTIIIHOY O0yuaro Cs1 BEPHO OTBE a 90— 100 % tecto 3a1a
MIPOXOXK/ICHUU TECTHPOBAHUS
OOyuaromuiicst BepHO oTBeTHI Ha 80 — 89 % TEeCcTOBBIX 3aJaHUH Mpu
«XOPOIIO) «3a4TECHO»
MIPOXOXK/ICHUU TECTHPOBAHMUS
OOyyatomuiicst BepHO oTBeTHI Ha 70 — 79 % TecTOBBIX 3aJaHUH Mpu
«yIlOBIIETBOPHUTEIILHO
MIPOXOXK/ICHUH TECTUPOBAHUS
OOyuaronuiicss BepHO OTBETHI Ha 69 % U MEHEe TECTOBBIX 3aaHH
«HEYIOBIICTBOPUTEIBHO» | «HE 3aU4TEHOY
IIPU IPOXOKIAECHUHU TECTUPOBAHUSL

Pe3ynbTarhl TECTHPOBAHUS MOTYT OBITh MCIOJIb30BAaHbI IIPU MPOBEACHUU MPOMEKYTOUHOU

aTTeCTalluu.

KpnTepnu H IIKaJa OHCHUBAHUA l'lpOMe?KyTO‘lHOﬁ aTreCrallum B (])opMe IK3aMCHa

IITxasa oLleHUBaHUS Kputepuu onieHuBaHus
COTIHIHOY OOyyatomuiicst BepHo orBeTi Ha 90 — 100 % TecToBBIX 3aaHUN TPH MPOXOXKICHUH
TECTUPOBAHUS
CXODOLLOY OOyyatomuiicst BepHO oTBeTsI Ha 80 — 89 % TEcTOBBIX 3aJaHUi NMPU MPOXOKICHUU
P TECTUPOBAHUS
OOyyatomuiicst BepHO oTBeTsI Ha 70 — 79 % TEecTOBBIX 3aJaHUi NMPU MPOXOKICHUU
«YZOBJIETBOPUTETIHHO
TECTUPOBAHUS
OO6yuarommiicss BepHO OTBETHII Ha 69 % 1 MeHee TECTOBBIX 3aJaHUN IPU IPOXOKICHUH
«HEYJIOBJICTBOPUTEIHHOY
TECTUPOBAHUS

3. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIM MHBbIE MATEPHUAJIbI, HEO0OX0AMMBbIE
JJISl OLleHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJbHOCTH

3.1 TunoBble 3a1aHNs I MPOBeIeHHsS] KOHTPOJBHBIX padoT
Hwxe npuBeneHsl oOpasibl TUIMOBBIX BapUAHTOB KOHTPOJBHBIX PAabOT, MPEayCMOTPEHHBIX
paboueii mporpaMMoil TUCHUTIITHHBI

O06paseln; TUIIOBOTO BapuaHTa KOHTPOJIbHOWU pabOThI

1o TeMe «MareMaTH4ecKoe MOJIETMPOBAHUE CUCTEM U MPOLIECCOBY»
[Ipenen naurenbHOCTH KOHTPOIS — 60 MUHYT.
[IpennaraemMoe KOIM4eCTBO 3aJaHUi — 3 3a1aHuUs.

3aganue 1.

Haiitu kOpeHb ypaBHEHHs YUCICHHO U, €CIM 3TO BO3MOXHO, aHAJIUTHYECKU. Pe3ynbrarsl
CpPaBHUTH. BBITTOIHUTH POBEPKY.

3aganue 2.

x—sinx=0,25

Haiitn yncineHHO KOpHY TOJIMHOMA. BBITTOIHUTE MPOBEPKY

3aganue 3.

X2 —12x—4=0

Pemute CJTIAY npsmMbIM 1 UTEpAITMOHHBIM METOAOM. BBITTOTHUTE MPOBEPKY.




4X1 + Xy + 4X3 =138
2x1 + 4XZ + 6)(3 =225
X1 +2X2 + X3 =80
3ananue 4.
Haiitu 3HaveHuwe mepoBOM MPOM3BOMHON (GYHKIMM B TOUKe x. HaliTu aHaimuTHueckoe

BBIp@KEHUE [UIS MPOU3BOJHOTO TMopsaka n 3Tod ¢(yHkiuu. HailiTm ompeneneHHBI HHTErpal
(GyHKLNU Ha OTpE3Ke.

f(x):e_XZ,x=2,n=3

3aganme 5.

Haiitu skcTpemyMmbl W 3HaueHUs (YHKIMM B TOUYKaxX HKcTpeMyma. IIpoBeputh 3HaueHue
MPOU3BOJTHONM B TOYKax 3KcTpeMyma. [locTpouTh Trpaduk (GyHKIMH HA OTpE3Ke, COIEpiKaIiemM
SKCTPEMYMBI.

f(x)= sin> 2ux, x € [-1;0,4]
3ananue 6.
Pemmutes muddepennmansHoe ypaBHeHue Ha otpeske. [loctpouts rpaduk.

y""‘ﬂy=0,y(0)=1,y'(0)=0,xe[1;6]

3.2 TunoBsble 3aJaHus K JJA0OpPaTOPHBLIM padoTam
Bapuantel nmaGopaTopHbIX paOOT BBUIOKEHBI B  DJIEKTPOHHOH  HMHQOPMAIIMOHHO-
obpazoarenbHoit cpene Upl YIIC, noctynHoit oOydaromemMycs yepe3 ero JUIHbI KaOUHET.
Huxe npuBeneH o6pasiibl TUIIOBBIX BApHAHTOB Ja00paTOPHBIX paboT MO OTIEIBHBIM TEMaM,
IPElyCMOTPEHHBIM paboueil mporpaMmon.

O0pa3en TUIIOBOrO BapuaHTa J1abOpaTopHO paboThI
o TeMe «Ctatuyeckue Moaenu. MutepnoasuroHHbii MHOTOUIeH Jlarpanka. MHTepronsiMoOHHbINH
MHorowieH HproToHa. MeTo HauMEeHbIINX KBaJIPATOBY
[TocTpouTh WHTEPHOJAUMOHHBIN TNMONMMHOM Jlarpanka W HMHTEPHIOISIUUOHHBIA MOJIMHOM
HetoToHa mi1s pyHkumu y = y(x), 3aJaHHOM Ta0JINYHO

X 0 1 2 3
y 2.083 3.102 4.529 7.822

Haiitu npubnnxeHHble 3Ha4eHNs QYHKIUU U €€ IPOU3BOIHOM B Touke X = 1,5.

O06pa3er TUIIOBOTO BapuaHTa Jab0paToOpHOI pabOThI
no teMe «/lunamuueckue mozenu. [IpubnnxeHHbIe METOABI PELIEHUS! OOBIKHOBEHHBIX
T depeHMaIbHbIX ypaBHeHU: Meton Ditnepa. Meron Pynre-Kyrra. Kpaesas 3agaua. Meton
KOHEUHBIX pa3HocTeld. MeTo1 MPOrOHKW»
Metonom Pynre-Kyrra npounrterpupoats auddepeHinanbHoe ypaBHEHHE

1. Y'=2y—y+e yO)=y0)=1

Ha OTpE3Ke [O; 0,3] c waroM i =0,]1. Halitn ananutuyeckoe pemeHue y = y(x) 3aJaHHOIO
ypaBHEHUS U CPABHUTH 3HAYECHUsI TOYHOTO U MPHOIMKEHHOTo pemenuit B Toukax x; =0,1, x, =0,2

, X3 =0,3. Bce BBIYHCIICHHS BECTH C IIECTHIO ACCATUYHBIMH 3HAKAMH.

3.3 TunoBbie KOHTPOJIbHBIE 32JaHUS VIS TECTHPOBAHUS
@DOHJ TECTOBBIX 3aIaHUH IO JUCHUILIMHE COJIEPKUT TECTOBBIE 3aJJaHUS, PACIPEICIICHHbIE
0 pa3jesiaM U TEMaM, C YKa3aHUEM UX KOJIMYECTBA U TUIIA.
Crpykrypa (hoHaa TeCTOBBIX 3aAaHUN MO TUCHUILINHE «MareMaTH4ecKkoe MOIeTUPOBaHUE
CHCTEM H IIPOLIECCOB



Xapakrepuct

KomnuuecTtso
. WKa
Vnmkatop Tema B COOTBETCTBHH C ConeprxaTenbHBIH - TECTOBBIX
PIT/PIIIT 3JIEMEHT 3aJJaHUM, TUITBI
HOTO
T3
JIIeMEHTa
OIIK-1.5 Onpenencane Omnpenernenne 3HaHne 2-0T3
Hcnonp3yer pu3nKo- | MareMaTHYeCKOH  MOZETH; | MaTeMaTHIecKO Momenn 2-3T3
MaTEMaTHYECKHAN MaTeMaTHYECKOrO, VYMmenus 2—-0T3
ammapar auis AMHUTAIMOHHOTO " 2-3T3
pa3pabOTKH MPOCTBIX | CTATUCTUYECKOTO JeiicTBus 2-0T3
MaTeMaTU4YCCKUX MOAEIUpOBaHusA.  Meronabl 2 -3T3
MoJieliel sIBICHUH, NOCTPOCHUS MoJener | Metomsl MIOCTPOCHUS 3Hanue 2—-0T3
pPOLICCCOB U Pa3IUYHBIX CUCTEM U | monenen Pa3IUYHBIX 2 —-3T3
00BEKTOB IpU IIPOLIECCOB. CHCTEM H IMPOLIECCOB YMenus 2- 0T3
3aJIaHHBIX Knaccnpukamms,  mMeTomsl 2_-3T3
JOTTYIICHHSAX U HCCIICTOBaHUS MoJIeNeH. JleficTBusL 72— 0T3
OTpaHUYEHUSAX Hcrounuku mnorpentHocTei 2-3T3
MOZACIMPOBAHN VICTOYHUKH 3HaHue 2—- 0T3
MOTPEIIHOCTEH 2 -3T3
MOJICTTUPOBAHUS VMeHns 2~ OT3
2-3T3
JleiicTBus 2—- 0713
2-3T3
Permrenne HeTMHEHHBIX HrepauroHHbIE METOIBI 3HaHuEe 2—-0T3
ypaBHEHUN. ITepalluoOHHbIE | pEIIEHUS CUCTEM 2 -3T3
METO/Ibl pELICHUS] CUCTEM JIMHEWHBIX YMeHusa 2—-0T3
JIMHEHHBIX anreOpanyeckux | anreOpandyeckux 2-3T3
ypaBHCHMA. AHaIN3 ypaBHEHUN JeticTBus 2—- 0T3
OIIK-1.6 JaHHbIX. HTeprionsauus. 2 -3T3
Vcnonesyer MeTon! Anmpokcumanus. Pemienvie HeMMHEWHBIX 3HaHue 2- 0T3
MaTeMaTiecKoro Perpeccus. Criaxusanue ypaBHEHHIT 2 -3T3
aHajmsa n JIQHHBIX Y MeHus 2-0T3
MOJICTTUPOBAHUS JIJISI 2373
060cHOBaHUS 3 Tleiictais 013
NPUHATHSA eLeHHUi B 373
HpOGeCCHORATLHOI WHaTepnomnsius. 3HaHue 2- 0T3
JIESTeTbHOCTH
AnmpoxcumMarus. 2-3T3
Perpeccus Ymenus 2-0T3
2 —3T3
JeiictBus 2- 0T3
2-3T3
Ksanpatypabie hopMysL. Ksanparypasie popmyirsr 3HaHue 2-0T3
Meron Tpaneuuu. Meron 2 -3T3
Cumncona. Meton 'aycca. YMenus 2-0T3
UucneHHOE HHTErPUPOBaHUE 2 -3T3
u nuddepeHITpoBaHNe [HeiicTBus 2-0T3
OINK-1.6 KBaJpaTypHOH (GOPMYJIbI HA 2 -3T3
Hcnonbsyer METOBL | ocyope MHoOrouneHa UucnenHoe 3HaHue 2-0T3
MaTeMaTHICCKoro Harpaana. MHoT041eHBI HHTErPUPOBAHUE U 2 -3T3
atajmsa n Jlexannpa. Keanparypras A depeHMpoBaHme VMeHus 2- 0713
MOZCTHPOBAHILL A | gyopmyna aycca KBaIpaTypHOii (GOpMyIIbI 2 -3T3
obocroBaHus o Ha OCHOBE MHOT'O4JICHA JlelicTBust 2—-0T3
MPUHATHS PEIICHUN B
podeCCHOHATBHOM Harpariia 2-313
MHorounens! Jlexxanapa. 3HaHne 2—-0T3
JIEATETBHOCTH
Ksanparypnas hopmymna 2-3T3
T'aycca YMenus 2- 0T3
2 —3T3
JeiicTBus 2- 0T3
2 —3T3
OIIK-1.5 MaremaTrdeckne MOaACTH MaremaTrdeckue MOIeIH 3HaHue 2- 0T3
Hcnonp3yer pU3NKO- | anmeprHoANYECKUX H anepUOANYECKUX 2-3T3
MaTeMaTHYeCKUH KOJICOATENBHBIX MPOLIECCOB. | MPOIIECCOB VY™menns 2- 0T3
anmnapar aJis MaremaTnuyeckast MOACIb 2-3T3




pa3pabOTKy MPOCTHIX | JIBUraTes OCTOSTHHOTO JHeiictBus 2-0T3
MaTeMaTHYECKUX ToKka. MoJenu yicIeHHoCT! 2-3T3
MOJEEH SBJICHHMH, HACEJICHUS ¥ 3BOJIIOIIUHA MareMaTudeckue Moeau 3HaHue 2—-0T3
MIPOIIECCOB U TIOITY TSI KoJIe0aTeIbHBIX 2-3T3
00BEKTOB MpH TIPOIIECCOB Ymenust 2-0T3
3aIaHHBIX 2-3T3
JIONYIICHUSX U JleiicTBus 2- 0T3
OTrPaHUYEHUIX 2-3T3
Mopgenn 9uCIeHHOCTH 3Hanne 2—-0T3
HACEJIEHHSI ¥ 9BOJIONNHI 2-3T3
TIOTTY IS Ymenns 2-0T3
2-3T3
JleiicTBus 2—-0T3
2-3T3
OIIK-1.5 ITpubnuxeHHbBIE METOBI Merton Diinepa 3HaHue 2-0T3
Hcnone3yer pusnko- | pemeHns: 0ObIKHOBEHHBIX 2-3T3
MaTeMaTHYeCKuil muddepeHnnanbHbIX Ymenus 2-0T3
amnmapar ajs ypaBHeHUH: MeTton Ditnepa. 2-3T3
paspabotku mpocteix | Meton Pynre-Kyrra. JeiicTBus 2-0T3
MaTeMaTHYECKUX KpaeBas 3agaua. Metog 2 -3T3
MOJCIEH SIBJICHHH, KOHEYHBIX Pa3HOCTEH. Meroz Pynre-Kyrra 3HaHue 2- 013
MPOLIECCOB U Merton poroHKH 2 -3T3
00BEKTOB IpH Ymenus 2-0T3
3aJJaHHBIX 2 -3T3
AOCIYIICHUAX H [HeicTBus 2-0T3
OTPaHUICHUSX 2-3T3
MeTox KOHEUHBIX 3HaHuEe 2—-0T3
pasHocTei 2 -3T3
YMenus 2-0T3
2-3T3
JleiicTBus 2—- 0713
2-3T3
OIIK-1.5 MaremaTuueckuii MasiTHUK. TouHoe pelieHue 3a1a4u o 3HaHue 2—-0T3
Hcnonp3yer ¢usnko- | TouHOE pemieHne 3a1a4u o MasTHUKE 2 -3T3
MaTeMaTHYECKHI MasiTHUKE. J|BrkeHne VMmenns 2—-0T3
ammapar Jis MasITHHKa BOJIM3H 2-3T3
pa3paboTKH MPOCTBIX | YCTOWYHBOTO / JlelicTBus 2-0T3
MaTEMaTHYECKUX HEYCTONYMBOIO IIOJIOKEHUS 2 -3T3
MoJeJeH SIBICHUI, paBHOBecHsl. MasiTHUK C JIBM>KEHUE MasSTHUKA 3HaHue 2-0T3
MPOLIECCOB U 3aTyxanueM. O0 aHaJoOTuu BOJIM3H yCTOHUMBOTO / 2-3T3
00BEKTOB MpH MEX1y HEKOTOPbIMU HEYCTOHYHBOTO VMeHus 2-0T3
3aJaHHbIX OKOHOMHMYECKHMHU 33/[a4aMH | T10JI0KEHUS PABHOBECHS 2-13T3
JOMYIICHHSX U W MaTeMaTHYeCKUM JleiicTBus 2~ 0OT3
OTPaHUIEHUSIX MasiTHUKOM. Moiens 2 _3T3
CXHUIIHAK-KCPTBA» 1 €€ Mozenb «XHIHHUK- 3HaHue 2-0T13
MPUMEHEHUE B PA3IMIHBIX JKEpTBa» 21373
001acTAX HAYKH ¥ TeXHUKU VMeHns 7 0OT3
2-3T3
JleiicTBus 2—- 0713
2-3T3

Hroro no nucumninze 108 ~OT3

108 —3T3

[Tonubiit xkomruiektr @T3 XxpaHUTCS B DJIEKTPOHHOH HH(OPMAIMOHHO-00pa30BaTeIbHON
cpene KpWKT UpI'VIIC wu oOyuaromuiics HMeeT BO3MOXHOCTb O3HAaKOMHUTBCS €
JEMOHCTPAallMOHHBIM BapuanToM OT3.

Huxe npuBeneH o6pasel] THIIOBOIO BapUaHTa UTOTOBOTO TECTA, IPEYCMOTPEHHOTO padboueit
[IPOrpaMMOM TUCLUILIAHEIL.



OO6pazen TUIIOBOTO BapuaHTa UTOTOBOTO TECTA,
MPEeyCMOTPEHHOTO pabodell mporpaMMoOn TUCITUTUTHHBL

Tect conepxkur 18 Bonpocos, B Tom uncie 9 — OT3, 9 — 3T3.

Hopma Bpemenu — 50 muH.
OO6pa3zer TUIIOBOTO T€CTa COAEPKUT 3a1aHUs JUISI OLICHKH 3HAaHUH, YMEHUH, HABBIKOB U (WJIH) OTIBITA
NEeSITEIbHOCTH.

1. Moaenb, NpeACTABISIONAS TO, YTO MCCICAYETCS C IOMOIIBIO YBEIMYEHHOTO WU
YMEHBIIEHHOTO OMUCaHUsI 00BEKTa HIIK CUCTEMBI — JTO...
A) ®usnueckas MOJIETb
b) AnanoroBas Mmojienb
B) KomnrerorepHast mozeinb
I') Maremaruueckas Moielb

2. Pacnonoxure  3Tanmbl  MaTeMaTU4YeCKOro  MOJAEIMPOBAHHUA B IPABUIBHOMN
I0CJIE0BATEILHOCTH:
A) AHanu3 pe3ysabTaToOB MOJEIMPOBAHUS
b) Coznanue koHUENTyalIbHON MOJENN
B) UccnenoBanue NocTpoeHHOM Moienu
I') ®opmupoBanue MmaTeMaTUYeCKOl Moaenn
J1) IlocTaHoBKa 11e/TM MOJETUPOBAHUS

3. BriOepure MOHOTOHHO yOBIBAIOIIYIO/BO3PACTAIONIYIO (DYHKIUN

A) MOHOTOHHO YOBbIBarOIAs 1) >

B) MoHOTOHHO BO3pacTarorast 2) 4
L

B) HemonoTtonHast hyHKIHs 3) >

4. B oTBeTe HamUIINUTE 3HAYEHHE KOPHS ypaBHeHUs y=f(X)
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5. Hamnockoctu Bl BuauTe rpaduku GyHKIUM z(X) U g(X), KOTOPbIE 3aMEHSIOT (DYHKIIHIO

0=f(x). B oTBeTe HanmuIIMTE JOKAIMU3AIUIO KOpHS ypaBHeHU 0=f(X)
\ LY

\

L=
—

0] 1 &

\
\
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6. Maker apXUTEKTYPHOTO COOPYKEHHUS 110 OTHOIICHUIO K CAMOMY COOPYKEHHIO SBIISICTCS
nmpuMepoM Kakoro kiacca wmogenei? Iloackaska: marepuanbHOM wim  aOcTpakTHOH? Ecim
MaTepHabHONH, TO TEOMETPHUYECKOW, (HU3MUecKor win aHanoroBoil? Ecimm abcTpakTHOH, TO
MHEMOHHUYECKOM, MAaTEMAaTUUYE€CKOM, BBIYUCIUTEIbHOU WJIM KOMITBIOTEPHOM ?

7. llpuBenure Ha3zBaHUA NPAMbBIX MeTO0OB pemeHuss CJIAY

8. OpuruHai - MeXaHW4ecKas CUCTeMa - MasTHUK, COBEpIIAIOLINI KoaeOaHus, MOJEb -
AIIEKTpUYEcKasi CUCTeMa, MpeJacTaBisionias co0oil konedarenbHbl KOHTYp. Ilpumepom kakoro
KJacca siBysiercs ata Mojieneit? Iloackaska: MarepuanbHOM nim abctpaktHoi? Eciau MaTepuanbHOH,
TO TEOMETPHYECKOM, (pu3nueckor wim aHamoroBod? Ecmm alGcTpakTHON, TO MHEMOHUYECKOM,
MaTEMaTUYECKOM, BBIYMCINTEIBHON WM KOMIIBIOTEPHON?

9. YTO 3HAUUT pelInTh ypaBHEHHE?

10. YpaBHeHus1, ONUCHIBAIOIINE IIPOLIECC MTAJEHUS TeIa Ha 3€MJII0 110 OTHOIIEHHIO K CAaMOMY
BCEMUPHOMY TATOTEHUIO, SBJISIETCS MPUMEPOM Kakoro kiacca mozenei? Iloackaska: maTrepuanbHOR
win abctpakTHON? Ecnu MarepuanbHOM, TO TeoMeTpruecKoi, hpruzndyeckoit mim ananoroBoi? Eciu
aOCTpaKTHOM, TO MHEMOHUYECKOHN, MAaTEMaTHIECKOH, BEIUNCIUTETFHON UITH KOMITBIOTEPHON?

11. Kakwne MeToasl yTOUYHEHUsI KOPHEHN BbI 3HaeTe?

12. K urepanuonnsiM Metofam pemienus CJIAY otHocsTCs:
A) Meroa npocToii urepanuu
b) Meron onpenenureneit
B) Meron SIko6u
I') Meron Kpamepa
1) Meton 3eitaens

13. Ha3zoBuTe 3Tansl pelIeHUs] HEIMHENHBIX YpaBHEHUM



A) Otnenenrie KOpHEH
b) Briuucnenue onpenenurens
B) YTounenue kopHeit

14. Kakue MeTO/bl OT/ICJICHUS] KOPHEU BbI 3HaeTe?
A) o rpaduky QyHKIIN
b) [Tyrem 3amens! pynkiuu 0=f(x) Ha z(x)=g(X)
B) IMo tabnune 3nauennii pyakuuu f(x)
I') AHanmuTryeckuii MeToj
J1) UucneHHslid METO

15. npubnuxeHHOE ONMUCaHUE Ha SI3bIKE MaTeMaTuKu (0ToOpakeHHe Ha MaTeMaTHYeCKOM
S3BIKE) OCHOBHBIX 3aKOHOMEPHOCTEW W Hamboyiee BaKHBIX CBOWCTB, MPUCYIIUX HCCICAYEMOMY
OpUTHHAITY - 3TO ...

A) MatemaTtuueckast MOJIEb
b) MuemoHnunueckast MOJIeb
B) BeruncnurenbHas Mozienb

16. ommcanue, rie BCE B3aMMOCBSI3H, CYIIECTBYIOIIME MEXAY 3JIEMEHTaMH OpPHUTHHANA,
BBIPQXXEHBI C TIOMOIIBIO MaTeMaTuyeckux (Gopmyn (QyHKIIMOHATBHBIX 3aBUCUMOCTEH, YpaBHEHHUIA,
HEPaBEHCTB, CUCTEM YpaBHEHUMN, CUCTEM HEPABEHCTB) - 3TO...

A) MaTtematnueckasi MOJIEb
b) MuemoHunyeckas MoJenb
B) BeruuciaurenpHas Moieib

17. Tlepeuncnute TpeOOBaHUS K MaTEMaTHUYECKON MOJICIH
A) CooTBeTCTBUE LIETU MOJEIUPOBAHUS
b) AnexBaTHOCTH MO/IETTH
B) PobGactHOCTh MOZIETTH
I') [loreHIMaTBLHOCTH MOJIEIH
) HoctatounocTs Moienu
E) CymecTBoBanue pemeHus
X) EnuHCTBEHHOCTD peleHus
3) [Ipocrora Moaenu

18. Hepe‘lI/ICHI/ITe 7 1enen MaTeMaTU4YECKOI O MOACIINPOBAHUSA

3.4 IlepeyeHb TeOpeTHYECKHUX BOMPOCOB K IK3aMEHY
1 Onpenenenne MaTeMaTHIECKONH MOJIEITH; MaTEMaTHIECKOTO, UMUTAITMOHHOTO U CTAaTUCTHYECKOTO
MojienrpoBaHusi. OCHOBHBIE ATambl MOCTPOCHHS MAaTEMATUYECKUX MOJEIeH pa3luyYHBIX CUCTEM U
porieccoB. Buibl Moienel, BUIBI MOJICIIMPOBAHUS, XapAaKTEPUCTHKH 00BEKTa MOICITUPOBAHUS.
2 OcHOBHBIC TPHUHIHUIBI pabOThl BhUMCAUTENbHOM cpenbl Mathcad (SMath Studio) B 3amauax
MOJICTTUPOBAHUS TEXHUISCKUX CUCTEM: ITOIXO0/IbI, BO3MOXHOCTH M OTPAHUICHHUS.
3 IlpocrTeitmue Moaenu.
4 Cratnueckue wmonaenu. HcciemoBaHue MoJelneil METOIAMH BBIYHUCIUTEILHOM TEXHUKH C
ucnonszoBanueM Mathcad (SMath Studio).
5 Crarnueckue monenu. I[loctpoeHne monenel MpoCTEUINX JIMHEHHBIX U HEJIMHEHWHBIX IEMHBIX
CHUCTEM.
6 BerarciuTellbHbIE METOIBI TIOCTPOCHUS U aHAJTN3a OJTHOMEPHBIX MOJICIICH.
7 OnpenenieHre TPAaHCIIEHEHTHOTO ypaBHEeHUs. ['padudeckuii crocod perieHns ypaBHEeHUS.
8 Meton ureparui.
9 Meroxn HrrotoHa.
10 Dnementsl MmaTpuuHOM anredpsl. Metox ['aycca. Marpuunslii cioco®.



11 BeruucnurenbHble METOMBI JIMHEHHOW anreOpel. Meroa mpocToii urepanuu. Heobxoaumeie u
JIOCTaTOYHBIE YCIOBHS CXOJMMOCTH MeTo1a utepanuit. Meton 3eitaens.

12 TlocTtpoeHue CTAaTHYECKUX MOJEIEH MO SKCIEPUMEHTAIbHBIM JaHHbIM. WHTEepnondanus u
anmpoKCUMaIus QyHKIUA.

13 IlocraHoBka 3agayud  WHTEPIOJSALUU.
WMHuTepnosauuoHHbi MHOTOWIEH HproToHA.

14 CrinaliH-UHTEPIOJISALIMS.

15 IMocranoBka 3amaum anrmpokcuMmarnuu. uddepeHnuanbHplii METo HaUMEHBIINX KBAJPaTOB.
YacTHble ciaydau perpeccuil. AuddepeHunanbHplii, MHTErpalbHbIA METOA HAUMEHBIINX KBaJApPaTOB.
MeToa HaMMEHBIINX KBAAPATOB ¢ 0000IIEHHBIMHA KO3 dHUITUSHTAMH.

16 OcHOBHBIE TPUHIUIIBI Pa0O0THI BhruucauTenbHol cpenbl MATLAB: moaxo/ibl, BO3MOXHOCTH U
OTrpaHUYEHUs, OPSIAOK IIPOBEACHUS CTaHJAPTHBIX PACUETOB B 3a/1a4ax.

17 unamuueckue aHajoruu. lloHATHE 3IEKTPOMEXAHUYECKOM, 3IEKTPOrHIPaBIMUYECKON U
3JIEKTPOITHEBMATUYECKON aHAJIOTHUM.

18 MaTtemaTnueckoe MOJIEIMPOBAHUE CUCTEM C COCPENOTOUEHHBIMHU ITapameTpaMu. MexaHuueckue
KoJ1e0aTeIbHbIE CUCTEMBI

19 MaremaTtuueckoe MOJEIMPOBAHUE CHUCTEM C paclpeleleHHbIMU IapaMeTpaMmu. BoiHoBbIE
IIPOLIECCHI.

20 BbluncinuTenbHbIE METOJbI PEUICHHUS U aHaliu3a MaTeMaTHMYeCKUX MOJEIeH AMHAMUYECKUX
IIPOLIECCOB.

21 Meronbl pemeHus: OOBIKHOBEHHBIX AU(PepeHINaTbHBIX YPABHEHHH ¢ HAYaIbHBIMH YCIOBHSIMH.
Metone! Oiinepa u Pynre-Kyrra.

22 IlocraHOBKa U pelIeHUE KpaeBoi 3a1aun. MeToa KOHEUHbIX pa3HoCcTe. MeTo | mporoHkKy.

23 CucreMbl aBTOMaTHMYECKOIO YIPAaBICHHWS M peryaupoBaHus. HenuHelHbIE CUCTEMBI M HX
MOJIEJTUPOBAHUE.

24 MonenupoBaHUe Ha OCHOBE CUCTEM aBTOMAaTHYECKOIO yIIPaBJICHMUS.

25 Oco0EeHHOCTH AMHAMMYECKUX pPEeXUMOB. OrmpeneneHue yCTOMUMBOCTH cucteMm. Kpurepuu
ycronuusocty ['ypBuna.

26 MaremaTnyeckue MOJENN JUCKPETHBIX cucTeM. KoHeuHbli aBTOMAT.

Nutepnonauuonneiii  MHOorowieH Jlarpanxka.

3.5 Hepeqeﬂb THUIIOBBIX IMTPOCTBIX MPAKTHYIECCKHUX 3aJaHUH K IK3aMCEHY

1. IIpuBecTu cucremy K BUAY, IPUTOJHOMY JUISl PEILIEHUS METOJOM UTEpalui
X, +Xx +2x3 +3x4 =1

172
3x1 —X, =X, —2x4 =—4;
2xl +3x2 Xy X, = —06;
=4

X, +2x2 +3x3 —X,

[\

. HaliTn uHTEpBaN N30IA11M1 KOPHS ypaBHEHUS X’ =3x+5=0.
3. 3amucarh HHTEPHOJSILMOHHBIN MHOTOUIEH Jlarpanika Mo cleAyroIIUM JaHHbIM

X -3 3 5
fx) | 7 4 9
4. 3anucarth MHTEPIOISAUMOHHBIA MHOTOWIEH HbI0TOHA 1O CIIEAYIOIIMM JaHHBIM
X -3 3 5
fx) | 7 4 9
5. Jns dyHKIMA, 3aTaHHON TaOJIMYHO
X 1 2 3 4 5 6 7 8
y 2,3 7,5 14,9 24,2 35,5 48,3 62,9 78,8

110100paTh SMIUPHUUYECKYIO hopmyty y = f (x,a,b) C IByMsI mapaMeTpamMu @ u b .




L dx
-3 o
6. BerancnuTh npuOIMKEHHO j—l > C TOYHOCTBIO & = 107, BOCIIOIB30BABIINCEH TOU U3
ol+x

dbopMyIT PUOIMKEHHOTO WHTETPUPOBAHUS, KOTOpasi MOTPEOYET MEHBIIEr0 00beMa BBIYMCICHUH.
BbraucnauTs onpeneneHHbli HHTErpail TOYHO U CPABHUTH C MPUOJIMKEHHBIM €r0 3HAUCHHUEM.

7. YucnenHo pemnts auddepeHnnanbHoe ypaBHEHHE

Yy .3 _
Y=gt y)=1

Ha OTpe3Ke [1;2] c marom h=0,2 Merogom Dinepa. Hailtu TouHnoe pemienne y = y(x) U CpaBHUTH
3HAQYEHHMs] TOYHOTO W TNPHONMKEHHBIX pelleHnid B Touke Xx=2. Haiitu aOcomoTHyo Wu
OTHOCUTEIIbHYIO TMOTPEIIHOCTH B 3TOM TOouyke. BbIUMCIEeHUS BECTH C YETHIPbMS JIECATUYHBIMU
3HAKaMHU.

14
8. CocTaBuUTh MOJIENb MCCIEAOBAHUSA YPAaBHEHHUS y'+4y=3cos5t B IPUJIOKEHUU
MATLAB SIMULINK.
9. CocTtaBUTh MaTEeMaTHYECKYI0 MOJICNb JBIKCHHS Tejla MAaccoil m, MPUKPEIICHHOTO K
MPYKHUHE € KECTKOCThIO k (cuioii TpeHus rnpeHedpeus ).

4 MeToauueckne MaTepPUAJIbI, ONIpeIe/sIIolIe NPoleaypy OUeHUBAHUS
3HAHNH, YMEHHUI1, HABBIKOB U (WJIH) ONBITA IeATEIbHOCTH, XaPAKTEPU3YHOIIHX
JTanbl (OPMUPOBAHUA KOMIIETEHIM A

B Tabmuue mnpuBeneHbl ONUCAHUS IPOLELYpP IPOBEIEHUS KOHTPOJIbHO-OLIEHOYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C OMOIBIO OLICHOUHBIX CPE/CTB B
COOTBETCTBUU C paboyeil mporpaMMoi AUCHIUILINHBIL.

HaumenoBanue
OLEHOHOTO Omnucanus Nponeaypsl IPOBENCHHUS KOHTPOJIBHO-OIIEHOTHOTO MEPOTIPUSTUS
1 TIPOIIEAYPhI OLICHUBAHUA PE3yIbTaTOB O0yUCHHUS
cpesicTBa pOHEIyphI O1f pesy. y4
Konrponbhas pabora KonTponbHble pabOTHI, MNpeaycMOTpeHHble pabodell NporpaMMOH  JHUCILMILUINHBI,
(KP) MIPOBOJSITCSI BO BpeMsl ITpakTHuecKkux 3ansituil. BapuantoB KP no teme He Menee asyx. Bo

Bpemsi BemonHeHUs KP monb3oBaThcs yueOHHWKaMU, CIIPAaBOYHHKAMH, KOHCIIEKTaMHU
JIEKITUHA, TETPAIsIMH TS IPaKTHISCKUAX 3aHATHH HE pa3penIeHo.

IIpenogaBaTenb Ha MPAKTUYECKOM 3aHSATHH, TPEIIECTBYIONIEM 3aHATHIO poBeneHus KP,
JOBOUT 110 oOydarommxcsi: Temy KP, konmuectBo 3aganmii B KP, Bpems Bemonnenns KP

JlaGopatopHas paboTa BBIIOTHIETCS HA 3aHATUH, IPEANIECTBYIOIEM 3aHATHIO TPOBEACHUS
KOoHTpoJIsL. Ha 1abopaTopHOM 3aHATHH KOHTPOJS CTYJICHTOM CIAeTCS MHUCHbMEHHBIN OTYeT,
COJIep KA HEeOOXOIUMBIE MOMyYeHHbIE PEe3yIbTaThl SKCIIEPUMEHTa U UX 00paboTKa.
JlabopaTopHasi paboTa JOJDKHA OBITh B COOTBETCTBUH C TPEOOBaHUSIMH K O(QOPMIICHHIO

3amuTa mabopaTtopHOi . N N
pabotr (TekcroBod U Trpaduveckoil wacrteit), copmynmupoBaHHEIMH B [lomoxeHun

paboTHI, . .

«TpeboBanust K  OQOPMIIEHMIO TEKCTOBOH M  Tpaduyeckod  JTOKyMEHTAlWH.
TPAKTHICCKOro HopMOKOHTpOIb»-B TIOCIIEIHEH PEAAKIINH
3aHATHUSA. P P p )

3amura 1a00paToOpHBIX PabOT: YCTHO M MUCHMEHHO. 3all[MTa «yCTHO» BKIIIOYACT B CeOs
BOMPOCHI M0 METOJUKE TMPOBEACHHUS TabOpaToOpHOW pabOThl, 3HAHHE OCHOBHBIX
OIIpEICIICHUH, 3aKOHOB, (DOPMYII IO OIPEICIICHHOMN TeMe. 3allluTa «ITHCEMEHHOY BKITFOYAeT
B ce0s pereHne 3aaum.

Tect TecTtupoBanue ¢ MPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHH MPOBOIUTCS 1O OKOHYAHHIO
KaXX/IOTO CeMeCTpa W MO0 OKOHYAHHUIO M3Y4EHHUS MTUCIHIUIMHBEI U (WJIHM) B TEUCHHE Tojia 1o
3aBEPIIEHIIO W3YYEHUS JUCIUIUINHBI (KOHTPOJIB/IPOBEpKa OCTATOYHBIX 3HAHUH, yMEHH,
HAaBBIKOB U (WJTH) OIBITA 1EATEIBHOCTH). TecTrl popMupyroTcs 3 GOHAA TECTOBBIX 3aaHNH
o gucrumuinHe. CTpyKTypa (OHIA TECTOBBIX 3aJJaHUH 110 TUCIUILUINHE, CTPYKTYPBI TECTOB
[0 UTOTaM KaXkJJOTO CEMeCTpa M WTOTOBOTO TECTa IO AWCUWIUINHE W THUIIOBBIE MPUMEPHI
TECTOB NPUBEEHBI B pa3jene 3 JaHHOTO JOKYMEHTA.

Pe3ynbraThl TECTHPOBaHUS MOTYT OBITh NCIIOJIL30BAaHBI IPU MPOBEICHUH POMEXYTOUHOM
aTTecTalny, Kak B popMme 3a4era, Tak ¥ B (hopMe IK3aMeHa.

Omnucanune TpeGOBaHNMH, BEINOJHEHNE KOTOPHIX HEOOXOJUMO JUISl YCIEITHOTO BHITTOTHEHHS
TecTa: TeMaTHKa TecTa; IEpPeYeHb 3HaTh, YMETb, BIANETh; BUAbI M KOJIUYECTBO
MIPEIBSBISEMBIX 00yJarOMEeMycsl TECTOBBIX 3aJaHN; MPOXOTHON OaLT; KPUTEPHUU OLICHKH;
HOpMa BPEMEHH; JIOTIOJIHUTEIbHBIE TPEOOBAHNUS, BKIIFOYAst HEOOXOIUMOCTh HCIIOJIH30BAHMUS




CIPABOYHBIX TaOJIHII U IPOY.

TecThl U1 CAaMOKOHTPOIISI OOYYAIOLIUXCS [0 Pa3/ieiaM JUCIUIDIHHEL, CPOPMHUPOBAHBI HX
U3 MartepuajoB (OHAA TECTOBHIX 3aJaHWN JHCHUIUIMHBI. TpeOoBaHUS K TecTaMm JyIst
CaMOKOHTPOJISI AHAJIOTHYHBI TPEOOBAaHMSAM K HTOTOBEIM TECTaM IO CeMecTpaM |
IHACIUIIINHE B I[E€JIOM

ITpomexyrounass arrectanus B (OpMe 3K3aMEHa IPOBOAMTCS ITyTEM YCTHOTO
cobeceroBaHmA 10 OmeraM. bryteTsl cocTaBiIeHBI TaKMM 00pa3oM, 4TO B KaXKABIH U3 HUX
BKJIFOYaJI B C€0s TEOPETUIECKHIE BOMPOCH U MPAKTHUECKHE 3a/1aHHS.

bunet copepkKUT: [Ba TEOPETUUECKUX BOIIPOCA ISl OLEHKU 3HAaHUI. TeopeTuueckue
BOIPOCHI BEIOUPAIOTCS U3 TIEPEYHS BOMPOCOB K 3K3aMEeHY; TPH NPaKTUYECKUX 3aJaHus: 1Ba
U3 HUX JJIsL OLCHKH YMEHUH (BBIOMPAIOTCS M3 MEPEdHs THUIOBBIX MPOCTHIX MPAKTHYECKUX
3aJlaHUi K 9K3aMEeHY); TPeThe NMPaKTHUECKOE 3aJaHue ISl OLEHKN HABBIKOB ¥ (MJIM) OIIBITA
JIeATeNIbHOCTH (BBIOMPAIOTCSI U3 TIEPEYHS TUIIOBBIX MPAKTHYECKUX 33IaHUH K 9K3aMEHY).

Pacripenenenue TEOpeTHYECKHX BOIPOCOB M NPAKTHYECKUX 3aJaHUU 110
9K3aMCHAIIMOHHBIM OWJIeTaM HaXOIWTCS B 3aKPbITOM U OOYYarOIIMXCS JOCTYTIE.
OKk3aMeH PaspaboTannblii KOMIUIEKT OmieToB (25-30 OMIIETOB) HE BBICTABIIACTCS B AJIEKTPOHHYIO
nHpopMannorHo-oOpa3oBatensHyo cpeny KpWXKT UpI'VIIC, a xpanutcs Ha Kadeape-
pazpabdoTanke @POC Ha OymaxHoM Hocutene B coctae POC 1Mo TUCITUTUTHHE.

Ha »sk3amene oOyuatommiics Oeper Owier, Ui TIOATOTOBKM OTBETa Ha
9K3aMCHAIMOHHBIN OmiieT oOydaromieMmycsi OTBOJHUTCS BpeMs B mpenenax 45 muHyT. B
Ipoliecce OTBETa O0YUaloIerocss Ha BOIIPOCHI U 3a/laHusl OWieTa, IPernoiaBaTellb MOXKET
3aJ1aBaTh AOIOJHHUTENbHBIE BOIIPOCHI.

Kaxnplil Borpoc/3aanne OuiieTa OLEHUBAETCS MO YEThIpeXOaIbHOW cHCTEeMe, a
Jlajee BBIYMCISETCS CpelHee apu(METHYEeCKOe OIICHOK, IIOJyYEHHBIX 33 KaKIbli
Borpoc/3ananue. CpeaHee apu)MeTHUECKOE OLCHOK OKPYIIISIETCS 10 LEJIOTo 10 MpaBuiiam
OKpYIJIEHUS.

JUia opraHu3aquud M HOPOBEINCHHUS MPOMEXKYTOYHOW aTTectauuu (B (opme >K3ameHa)
COCTaBJIAIOTCSL TUIIOBBIE KOHTPOJIbHBIEC 33JjaHUsl WM MHbIE MaTepHajibl, HEOOXOUMBbIE Uil OLEHKU
3HAHUH, yMEHU, HABBIKOB M (MJIM) OIIBITA IS TEILHOCTH, XapaKTEPU3YIOIIUX ATAIBl (POPMHUPOBAHHUS
KOMIIETEHIIM B IPOIIECCE OCBOCHUS 00pa30BaTEIbHON POTPAMMBI:

— IIEpeYEeHb TEOPETUUECKUX BOIIPOCOB K 3K3aMEHY Ul OLICHKU 3HAHUM;

— IIEPEYEHb THUIIOBBIX MPOCTHIX ITPAKTUYECKHUX 3aJaHUN K K3aMEHY JUIsl OLICHKH YMEHMIA;

— MepeYeHb TUMOBBIX MPAKTUUECKUX 3aJaHUH K SK3aMeHY JJIsl OLIEHKH HAaBbIKOB U (WJIM) OIbITa
JIEATEIbHOCTH.

IlepeyeHb TEOPETUYECKUX BOIPOCOB U IMPUMEPHI THUIIOBBIX NMPAKTUUYECKUX 3aJaHUNM PA3HOTO
YPOBHSI CIIOXKHOCTH K 3adeTy/?K3aMeHy oOOydaroliuecsl IOJIy4alroT B Hadaje CeMecTpa depes
ANIEKTPOHHYI0 MH(pOpMannoHHO-00pa3oBarenbHyto cpeny KpWKT UpI'VIIC (nuunblii kaOuHET
oOyuaroerocs).

Onucanue npoueayp NpoBeaeHUsi MPOMEKYTOYHOM aTTecTaluu B (popme IK3amMeHa
U OLICHUBAHNS Pe3yJIbTATOB 00y4eHHUsI

[TpomesxyTounas aTrrectaius B opMe sK3aMeHa MPOBOIUTCS IyTEM YCTHOTO coOece10BaHHS
no Owseram. buneTsl cocraBieHbl TakuM 00pa3oM, YTO B KaXAbI M3 HUX BKJIOYal B ceOs
TEOPETUYECKHE BOTIPOCHI U IPAKTUYECKUE 3aTaHUSI.

buner conepXuT: 1Ba TEOPETUUECKUX BOIPOCA /Ui OLIEHKU 3HaHUH. TeopeTnueckre BOpoCk
BBIOMPAIOTCST W3 MEPEYHs] BOIMPOCOB K JK3aMEHY; JIBa MPAKTUYECKUX 3aJaHMs: OJHO W3 HUX IS
OLIEHKH yMEHUH (BBIOMPAIOTCS U3 TIEPEUHs TUIMOBBIX MPOCTHIX MPAKTHUECKUX 3aJaHUN K SK3aMeHY);
BTOpOE MPAKTUYECKOE 3aJaHEe JIsl OLIEHKU HaBBIKOB U (UJIM) OMbITA I€ATEIbHOCTH (BBIOUPAIOTCS U3
NepeYHs THUIMOBBIX MPAKTHUECKUX 3aJaHUN K IK3aMEHY).

Pacnipenenenne TeopeTHUECKUX BOMPOCOB M MPAKTHUYECKUX 3aJaHUI MO dK3aMEHAIIMOHHBIM
OuneTaM HaxOJUTCA B 3aKPHITOM JJIsl 0Oydaronmxcs goctymne. PazpaboTaHHblil KOMIUIEKT OMJIETOB
(30 OuseToB) HE BHICTABIISICTCS B AJICKTPOHHYIO HHPOPMAIIMOHHO-00pa3zoBarenbuyto cpeny KpKT
UpI'YIIC, a xpanuTtcs Ha kadenpe-pazpadorunke @OC na Gymaxunom Hocurese B coctaBe POC o
JVICTIATUTHHE.

Ha »sx3amene oOyuaromuiicst Oeper OuieT, JUisi MOATOTOBKM OTBETAa HA HK3aMEHAIMOHHBIN
Oomet oOyuaromeMycsi OTBOAUTCS Bpems B mipeaenax 50 MmuHyT. B mporiecce oTBeTa oOydaromierocs
Ha BOIIPOCHI U 3aJlaHusl OMJIeTa, IpenojaBaTeb MXKET 3a1aBaTh JOIOJHUTEIbHbIE BOIIPOCHI.



Kaxnprii  Bompoc/3aganue Owiiera OIEHHMBAETCS 1O MATHOAUIBHOM CHCTeMe, Jajee
BBIUUCIISICTCS  CpelHee apu(pMeTHYecKoe 3HAYCHHE OICHOK, TMOJyYEHHBIX 32  KaKIbId
Bonpoc/3ananue. CpenHee apupMeTHISCKOE 3HAUCHUE OI[CHOK OKPYTJISETCS JI0 IISJIOTO0 MO TIPaBHIaM
OKPYTJICHUS.

Oo0pa3zen 3Kk3aMeHAMOHHOT0 OnJIeTa

YTBepxkaaro:
‘mmEL JK3aMeHallMOHHBIH OniteT Ne N N
3aBeayrouuii Kaenpoi
no JucuMILInHe «MaremMaTnieckoe
MO/eIHPOBAHHE CHCTEM H IIPOLIECCOB» « » KpKT UpI' VIIC
20....-20.... 5 cemecrp
y4. TOJ

1. TlonsTue Moaenu, MojenupoBaHus. MaremaTudeckoit MOAEIH.
2. CnnaitH-uHTEePIOSALHUS.
3. IlpuBectu cuctemy K BUAY, IPUTOAHOMY [l PEIIEHHS METOJOM MUTEPALUil

X, +x +2x +3x =1;

1 2
3x1—x2 2x 4= —4;
2x +3x —-X =-0;

3 4
X, +2x +3x -x,=-4.

.l;




