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1 EJIA Y 3AJAYM M COUTIJIVHBI

1.1 Hean nucuMmInHbI

Pa3BUTHUC HABBIKOB MOJCIIMPOBAHHNA U UCCICAOBAHUA CUCTEM U MPOLCCCOB C IMPUMCHCHUCM BBIUHCIUTCILHOM
TEXHUKU U TTAKETOB MPUKJIAJHBIX ITPOrpaMM

2 Pa3sBUTHE JIOTHYECCKOI'0O ¥ AJITOPUTMHUYECKOI'O MBITIIJICHUS

1.2 3agaun JMCUUIIIHHBI

OBIAJICHAE HEOOXOMMMBIM MAaTEMaTHIECKUM almapaToM, MOMOTAIOIINM MOAEIHPOBAaTh, AHAIN3UPOBATH U
pemaTh MPUKIIAJHbIe HH)KEHepHBIE 3a1a4n ¢ npuMeHeHneM [19BM

pa3BUTHE YMEHHs OIEPUPOBATH IIOHATHSAMH M METONAMH JUCLUIUIMHBEL, MCHOJNB3YyeMBIMH B JalibHEHIIeit
y4eOHOH 1 IpodecCHOHANBHON NeITeTbHOCTH

1.3 llens BocnUTAHUSA M 3224 BOCIUTATEIbHOH Pa0oThl B pAMKAX THCHHUILIHHBI

Iens BocrinTanust 00y4arOMNXCs — pa3HOCTOPOHHEE Pa3BUTHE TMYHOCTH OYAYIIETO KOHKYPEHTOCIIOCOOHOTO
CIEIUAINCTA C BEICIIMM 00pa30BaHNEM, 00JIaJafOIIETO BRICOKOH KyIbTYpOil, HHTEIUINT €HTHOCTHIO, COIIAIBH OH
aKTHBHOCTbHIO, KaUeCTBAMH TpaKIaHUHA-TIATPHOTA.

3aaun BOCIUTATEIbHON pabOTHI C 00yYarOIIMMUCS:

— pa3sBUTHE MUPOBO33PEHHS M aKTYaJIU3alUs CUCTEMbI 0a30BbIX LIEHHOCTEH JINYHOCTH;

— npuoOILEeHNE CTYJICHYECTBa K 00LIeYeI0BEUECKIM HOpMaM MOPaJIH, HAIIMOHAIBHBIM YCTOSIM U aKaJeMHYECKUM
TPaaULISIM;

— BOCIIUTaHUE YBa)KEHUS K 3aKOHY, HOPMaM KOJUIEKTUBHOM *KM3HHU, pa3BUTHE IPaXJaHCKON U COLUAIIbHON
OTBETCTBEHHOCTH KaK Ba)KHEHILEH YepThl JINUHOCTH, MPOSBIISIOIIEHCS B 3a00Te 0 CBOEH CTpaHe, COXpaHEHUN
YeJIOBEUECKOH INBUIIM3ALINH;

— BOCTIMTAHHE MOJIOKUTEIEHOTO OTHOLIEHUS K TPY/Y, Pa3BUTHE NOTPEOHOCTH K TBOPYECKOMY TPYIY, BOCITUTAHHE
COIIMAIBHO 3HAYMMOM IETIeyCTPEMIIEHHOCTH U OTBETCTBEHHOCTH B JIETIOBBIX OTHOIICHHSAX;

— o0ecrevyeHre pa3BUTHS JIMYHOCTH H €€ COLHATbHO-TICHXOJIOTHYECKOH MOAICPKKH, (POpPMHPOBAHNE TMIHOCTHBIX
Ka4ecTB, HEOOXOIUMBIX ISl 3(h(heKTHBHON MPOhecCHOHATBHON AEATEIbHOCTH;

— BBUIBJICHUE U TTOJAEPIKKA TAJIAHTIIMBBIX 00yJaromuxcs, QOpMHPOBAHHAE OPTaHU3aTOPCKUX HABBIKOB,
TBOPYECKOT'0 MOTEHIMAaJa, BOBICYCHHNE 00YJAIONTNXCS B IPOLIECCHI CAMOPA3BUTHS U CaMOpeaIn3aIliH.

2 MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

2.1 TpeGoBaHUSA K NPeIBAPUTEILHOI MOAT0OTOBKE 00y4al0Ierocs

1 b1.0.07 MaremaTunka
2 b1.0.11 ®usnka
3 b1.0.12 Xummus
4 b1.0.32 DnexTpoTeXHUKa U 3JIEKTPOMEXaHHKa
2.2 IMCUMIUIMHBI M IPAKTHKH, VISl KOTOPBHIX U3yUeHHe JAHHOH JUCIHUIINHBI
HEe00X0IMMO KaK MpealiecTBYoIIee
1 b1.0.14 NnxxeHepHast 9KOJIOTHUs
2 Bb3.01(/1) BemmosiHeHNE BBITYCKHOM KBAJIM(UKAIIMOHHON paboThI
3 IIVIAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O AUCHUITJIUHE,
COOTHECEHHBIE C TPEBOBAHUSIMU K PE3YJIBTATAM OCBOEHUSI
OBPA30OBATEJILHOW ITPOI'PAMMBbI
Koa m HammeHOBaHHE
Koa u nHauMeHOBaHHE HHIUKATOPA
Ilnanupyemblie pe3yJibTaThbl 00y4eHust
KOMIIETEHIIM U JIOCTHKEHUST
KOMIIETEHIIM U
OIIK-1. Cniocoben OIIK-1.5 Ucnons3yeT 3HaTh:
pemarb HHXKEHEPHBIE (hu3HKO-MaTEMATHUECKHA MaTeMaTHYeCKHe METOAbl H  TPUEeMbl  MOJIEIHPOBAHUS,
3a/1a4y B anmapar JJis pa3paboTKu MpUMEHsIEMble JJIs1 PElIeHUs] HAy4YHBIX, HCCJIEI0BATEIbCKUX
poeCCHOHATBHOMI MPOCTBIX MATEMAaTUYECKUX | 3a7a4
JIeSITCIILHOCTH C MOJIeTICH SIBJICHHIH, YMeTh:
HCTIOIb30BaHUEM MPOIIECCOB U 0OBEKTOB OIICHUBATh PA3IMYHBIC METOJBI PEUICHUsS 3aJadd M BBHIOMPAThH
METOJIOB MIPU 3aIaHHBIX ONTUMAJILHBIN METO/T
€CTECTBEHHBIX HayK, JIOMTYIICHUSX H Baagern:
MaTeMaTH4YECKOTO OTpaHUYEHUSX MpUEMaMHU 3alUCU Pe3yIbTaTOB NPOBEAEHHBIX UCCIIEOBAaHUM B
aHalIk3a u TEPMHHAX TPEJAMETHON 00J1acTh
MO/JICITUPOBAHUS OIIK-1.6 Ucnonb3yeT 3HaThb:
METOJIbl MATEMAaTHYEeCKOTO | OCHOBHBIE ~ METOJBI ~ MAaTeMaTHYECKOTO  MOJEIMPOBAHUS,
aHaJIM3a U MOJICTTUPOBAHUS | KiacCUPUKAIIUN MOJICIICH; METOJIUKY MIPOBEICHUS
Ji1s 000CHOBaHHMS BBIYUCITUTEIIBHBIX JKCIIEPUMEHTOB u COCTaBJICHUS
MIPUHSTHS PEIICHUH B MaTeMaTHYeCKUX MoJelied Jans  OOOCHOBaHMSI  MPUHSTHS
npodeccnoHaTLHOM penieHni




JCATCIBHOCTH

YMmerh:
NpUMEHITh ®W  9()PEKTUBHO  WCIONB30BATh  MOJTYUCHHYIO
TEOPETHYECKYI0O TIOJIOTOBKY [UIS OOOCHOBAaHUS TPUHSATHUS
peuieHus
Baagern:
HaBbIKaMU IPUMEHEHUSI MaTEMaTHYECKUX METOAOB U MOJEIE;
METOJaM{  aHallu3a MPOLECCOB s  TOCTPOCHHUS  UX
MATEMAaTHYCCKUX MOJEICH JUIs OOOCHOBAaHUS PUHATHS
pemeHui




4 CTPYKTYPA U COAEPKXAHHUE JUCHUIIVIMHBI

Kon

HaumenoBanmue pa3jiesnos, TeM
U BH/I0B Pa0doThbI

Ounas ¢opma

3aounas gopma

Cemectp

Yacel

Jlek

Ip JIad

(0]

Kype

Yacel

Jlek

Ip

Jab

CP

*Koa uHIUKaTOpa
JOCTHKEHHUS
KOMIIeTeHIUH

1.0

Pa3gen 1. O0uue cBegeHUsI 0 MOETHPOBAHUHI
TEXHHYECKHX CHCTEM

1.1

Omnpenenenre MaTeMaTHUECKON MOJIENN; MaTeMaTHYECKOTO,
WMHTALMOHHOIO U CTATUCTUYECKOT0 MOJIEIMpOBaHus. MeToabl
MIOCTPOCHUSI MOZIeTIEH pPa3IuYHbIX CUCTEM U MPOILIECCOB.
Knaccugukarusi, METOABI HCCICIOBAHUS Moieeh. IcTOUHMKH
MOTPEIIHOCTEN MOAETMPOBAHHUS

OIIK-1.5, OIIK-1.6

1.2

Brerancnurensabie cpenst MathCAD (SMath Studio), MATLAB
(Scilab), X 0CHOBHBIC IPUHIIHITEI PAOOTHI, BOSMOXXHOCTH U
HEJIOCTAaTKH, MOPSIIOK IPOBEACHHSI CTAHAAPTHBIX PaCueTOB

OIIK-1.5, OIIK-1.6

1.3

ITpopaboTka IEeKIMOHHOTO MaTepHana

OIIK-1.5, OTIK-1.6

1.4

HOZ[FOTOBKEI K J'Ia60paTOpHLIM 3aHATHAM

OIIK-1.5, OIIK-1.6

2.0

Paszpnen 2. MopaenupoBaHue U AHAJIHM3 CTATHYECKHUX
COCTOSTHHI TEXHHYECKHX 00HLEKTOB

2.1

Pemennie HenuueHbIX ypaBHeHUH. ViTepalinoHHbBIE METObI PEIICHUS
CHCTEM JIMHEHHBIX anreOpandeckux ypaBHEHUH. AHAIN3 JaHHbIX.
WuTepnonsiuus. Annpokcumaiysi. Perpeccusi. CriaaxuBaHue JaHHBIX

OIIK-1.5, OIIK-1.6

22

Cratuueckue Mozenu. Perienre HelMHEHHBIX ypaBHEHUI.
OtaeneHue KOpHEH U METO/IbI YTOUHEHUS! KOPHEH HEJIMHEHHOrO
ypaBHeHUs. ITepaniioHHBIE METOABI PEIICHHS CHCTEM
JMHEWHBIX aNreOpandecKuX ypaBHEHUH

OIIK-1.5, OIIK-1.6

2.3

Craruyeckue Moaenu. HTepOISIIMOHABI MHOTOWICH
Jlarpanxa. UnTepnonsiunonHsiid MHOrousieH Hetotona. Meron
HauMEHBIINX KBaJIPATOB

OIIK-1.5, OIIK-1.6

24

KBanparypusie popmyisl. Meron Tpaneuuu. Merton
Cumncona. Meron I'aycca. UnciieHHOE HHTETPHUPOBAHNE
muddepeHIpoBaHe KBaApaTypHOU GopMyIIsl Ha OCHOBE
MHorouwieHa Jlarpanxa. MHorounens! Jlesxanapa.
KsaapatypHas ¢popmyna ['aycca

OIIK-1.5, OIIK-1.6

2.5

UmncneHHOE HHTErpUpOBaHKUEe QYHKINH. MeTOa TpamneruH.
Merton Cumicona. Metop 'aycca. Hucnennoe
HWHTETpUpOBaHKEe U MU depeHIIMPOBAHUE KBAIPATypHOU
(dopmynbl Ha ocHOBe MHOTOWIeHa Jlarpamxka. KBagparypHas
¢dopmyna Naycca. CpaBHEHHE KBapaTyPHBIX (GOPMYIT

OIIK-1.5, OIIK-1.6




Kon

HaumenoBanmue pa3jiesnos, TeM
U BH/I0B Pa0doThI

Ounas ¢opma

3aounas gopma

Cemectp

Yacel

Jlek

IIp

JIao

(0]

Kypc

Yacel

Jlek

IIp

Jab

Cp

*Koa uHIUKaTOpa
JOCTHKEHHUS
KOMIEeTEeHIMH

2.6

[IpopaboTka JIEKIIMOHHOTO MaTepuana

OIIK-1.5, OTTK-1.6

2.7

IMoaroroBka k 1a0OPaTOPHEIM 3aHATUSIM

OIIK-1.5, OIIK-1.6

3.0

Paszpen 3. MoaenupoBaHue U aHAJIU3 JMHAMHYECKHUX
MPOLEeCCOB

3.1

MareMaTtudecKue MOISIn ANCpUOANICCKUX U KoJIe0aTeIbHBIX
TIPOLECCOB. MaremMarudeckass MOJICIIb IBUTATEIS IIOCTOSHHOTO

ToKa. MoJiesIn YUCIIEHHOCTH HACEIICHHs U DBOJIIOLUI
OIS

OIIK-1.5, OIIK-1.6

32

[TpubamxeHHbIe METOIBI PellieHHsT OOBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHeHuin: Mertoz Ditnepa. Meton

Pynre-Kyrra. Kpaeas 3amaga. MeTol KOHEUHBIX pa3HOCTEH.

MeTto IpOrOHKHU

OIIK-1.5, OTIK-1.6

33

Junamudeckue Moaeiu. [IpubmkeHHbIe METOIBI PEIICHHS
0OBIKHOBEHHBIX OHdepeHnnanpHbIX ypaBHeHUI: MeTon
Oiinepa. Meroa Pynre-Kyrra. Kpaepas 3anaua. Meton
KOHEYHBIX Pa3HOCTeH. MeTo1 MPOTOHKH

OIIK-1.5, OTIK-1.6

34

Junamudaeckue moaenu. [IpnbnmkeHHOe penienne
1 pepeHnnaIbHBIX YPaBHEHUH B YaCTHBIX NPONU3BOIHBIX

OIIK-1.5, OIIK-1.6

35

Maremarudeckuii MasTHUK. TOYHOE penieHne 3a1a4u o
MasTHHKe. J[BIDKEHHE MasiTHUKA BOJIM3H YCTOWYMBOTO /
HEYCTOIYMBOIO MOJIOKEHUsI paBHOBecHs. MasTHUK ¢
3aryxaHueM. O0 aHAIOTUH MEXIy HEKOTOPBIMH

O9KOHOMHYCCKHMHU 3a1a9aMi U MAaTCMAaTHYCCKHUM MassTHHUKOM.

Moenb «XHIIHUK-KEPTBa» U e MPUMECHEHHE B PA3THIHBIX
00J1aCcTsIX HAYKH M TEXHUKHU

OIIK-1.5, OIIK-1.6

3.6

HccrnenoBanne HEMMHEWHBIX CUCTEM Ha (pa30BOM IIOCKOCTH.

HCCHeI[OBaHI/Ie JABMKCHUA MAaTECMAaTUUYCCKOTO MAasiTHUKA Ha
(hazoBoii mockoctu. MccnenoBanne MOAETH «XHITHUK-
JKEPTBA»

OIIK-1.5, OIIK-1.6

3.7

Hpopa60TKa JICKIIMOHHOI'O MaTepuaia

OIIK-1.5, OIIK-1.6

3.8

HOHFOTOBK& K Ha60paTOpHLIM 3aHATUAM

OIIK-1.5, OIIK-1.6

39

Brmonaenne k/p Nel «MaTtemaTtndaeckoe MOICTHPOBAaHUE
CUCTEM H NPOLECCOB

10

OIIK-1.5, OIIK-1.6

Hroro (6e3 4acoB Ha MPOMEKYTOUHYFO ATTECTAIUIO)

17

34

21

78

(DopMa HpOMe)KyTO‘IHOﬁ aTTCCTAallMH - DK3aMCH

36

18

OIIK-1.5, OIIK-1.6




5 ®OHJA ONEHOYHbBIX CPEACTB JJIA ITPOBEJAEHUA

TEKYIIEI'O KOHTPO.JISI YCIIEBAEMOCTHA U TPOMEXYTOYHOM

ATTECTAIMH OBYYAIOIIUXCA 11O JUCIHHUIIVIMHE

@DOoHJI OLEHOYHBIX CPEJCTB IJISl MPOBEACHUS TEKYILETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAlUH
1o aucuuIuinHe: oopmiteH B Buae nprtoxeHus Ne 1 x paboueil mporpamme JUCIMIUINHBL M Pa3MEIIEH B SIEKTPOHHON
nHpopmanmonHo-oodpazosaresnsHoii cpene KplKT UpI'VIIC, noctynHoii o0y4aromemycst 4epe3 ero JUYHbINH KaOMHET

JUCHUILINHbBI

6 YHEBHO-METOANYECKOE U TH®POPMALIMOHHOE OBECIIEYEHHUE

6.1 YueOHas quTepaTypa

6.1.1 OcHOBHas JUTEpPATYpa

Komn-Bo 2k3.
ABTOpBHI, ariaBie H3n-Bo, B 61O/
COCTaBUTEIH Ol M3IaHus 100%
OHJIAlH
MaremaTrudeckoe MOJICTMPOBAaHUE CUCTEM U MTPOILIECCOB CIIo. : 50
6.L1.1 Tomy6esa H. B. : yaeb. mocobue s BY?)(I))B JK.-JI. TPAHCIL. [TGECT] — Jlans, 2013
6.1.2 JlonoJiHUTeIbHASA JIUTEPATYpa
Kon-Bo 3x3.
ABTOpHI, ariaBie Usnar-Bo, B OMOI./
COCTaBUTEIN roJ U3JaHus 100%
OHJIAliH
6.1.2.1 %ﬁ;ﬁggﬁ{gh(i" UwucneHHbIe MeTOAHI : yaed. mocobue it BY30B - 4-¢ E/II/.H.-IOM, 20
KoGemskop . M. | 4~ 636 c. 2006.

6.1.3 YueOHO-MeTOAMYeCKHE Pa3PA0OTKU (B T. Y. 115l CAMOCTOSITeIbHO padoThl 00y4alOLIUXCs)

Wszn-Bo,
o y Kon-Bo 3x3.
ABTOpHI, mﬂaHm{ B OMOI./
COCTaBUTEIU 3arnasue Tlmareii 100%
KaOHHET .
OHJIAMH
oOyuarorer
ocs
6.1.3.1 Hosuxos I1. B., | MaremaTtudeckoe MOJEIMPOBAaHUE CHCTEM M IponeccoB: | KpacHosipck 100 %
Parymmnsx B. C. METOJIMYECKHNE YKa3aHUs K JICKIIMOHHBIM 3aHITHUAM IJIst : KpIKT online
CTYJICHTOB BceX (popM 00ydeHUsI CriennaabHOCTH UpI'VIIC,
23.05.06 CTpoHuTEIbCTBO KENE3HBIX JOPOT, MOCTOB H 2021
TPaAHCIIOPTHBIX TOHHENEH [DIEKTPOHHBIH pecypc].-
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S
&S21COLORTERMS=1&P21DBN=IBIS&I121DBN=IB
IS FULLTEXT&LNG=&Z7211D=asd123&S21FMT=bri
efHTML ft&USES21ALL=1&S21ALL=%3C%2E%3E
1%3D51%2F%D0%9D %2073 %2D923625227%3C%2E
%3E&FT PREFIX=KT=&SEARCH STRING=&S21S
TN=1&S21REF=10&S21CNR=5&auto_open=4
MatemMaTHuecKoe MOJISTUPOBaHNE CUCTEM U TponieccoB: | KpacHosipck 100 %
METOIMYECKUE YKa3aHUs K 1a00paTopHbIM paboTam Jjist : KpKT online
CTYACHTOB BCeX (hOpM 00YUEHUS CIICIHATbHOCTH HpIl'YIIC,
23.05.06 CTpouTEIHCTBO JKEJIE3HBIX TOPOT, MOCTOB H 2022
TPAHCTIOPTHBIX TOHHENEH [DIEeKTPOHHBIN pecypc].-
6.13.2 Hosukog I1. B., http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S
T Parymmnsx B. C. &S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IB
IS FULLTEXT&LNG=&Z7211D=asd123&S21FMT=bri
efHTML ft&USES21ALL=1&S21ALL=%3C%2E%3EI
%3D51%2F%D0%9D %2073 %2D404162226%3C%2E
%3E&FT PREFIX=KT=&SEARCH STRING=&S21S
TN=1&S21REF=10&S21CNR=5&auto_open=4
Maremarnyeckoe MOJIEIMPOBAaHNE CUCTEM U TporieccoB: | KpacHosipck 100 %
METOMYECKHE YKA3AHUSA 10 BBINOIHEHUIO : KpKT online
6.1.3.3 | Parymmnsk B. C. CaMOCTOATENFHON pabOTHI IS CTYICHTOB BceX (opm NpI'VIIC,
o0yuenns cuennanbHocTd 23.05.06 CTponTenscTBO 2022

KEJIE3HBIX 10POT', MOCTOB U TPAHCIIOPTHBIX TOHHEJIEH



http://172.22.70.21/web/index.php?LNG=&Z21ID=MTM2MW05dDBvNTM5VjlyOGkwRDAxMQ%3D%3D&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%85%D0%B2%D0%B0%D0%BB%D0%BE%D0%B2%20%D0%9D%2E%20%D0%A1%2E
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[DnexTpoHHBIH pecypc].-
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S
&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IB
IS FULLTEXT&LNG=&Z211D=asd123&S21FMT=bri
efHTML ft&USES21ALL=1&S21ALL=%3C%2E%3EI
9%3D51%2F%D0%A0%2025%2D911505282%3C%2E
%3E&FT PREFIX=KT=&SEARCH_ STRING=&S21S
TN=1&S21REF=10&S21CNR=5&auto_open=4

6.2 Pecypchbl HHGOPMAIIMOHHO-TEJIeKOMMYHUKAIMOHHOM ceTn «AHTepHeT»

Bubmuorexka KpVDKT UpI'VIIC : [caiit] / KpacHOspcKHii MHCTHTYT >KEJIE3HOAOPOKHOTO TpPaHCIIOpTa —

6.2.1 ¢uman UpI'YIIC. — Kpacnospck. — URL: http://irbis.krsk.irgups.ru/. — Pexum npocryma: mocie
ABTOPU3ALNU. — TEKCT: JIEKTPOHHBII.

OnektponHas Oubmmoteka «YML[ XK/T» : anekrponHo-OMOnmoTeyHas cucrtema : caiit / ®I'BY /IO

6.2.2 «Y4eOHO-METOIMICCKHU TICHTP MO0 00pa30BaHUI0 HA KEJIC3HOJOPOIKHOM TpaHcmopTe». — Mocksa, 2013, —
URL: http://umczdt.ru/books/. — Pesxum goctymna: o noanucke. — TeKCT: dJIEKTPOHHBIH.

6.2.3 Znanium.com : 3IeKTPOHHO-O0nOmmoTeunas cucrema : caiit / OO0 «(3HAHUYM». — Mocksa. 2011 . — URL:
http://znanium.com. — Pexxum gocTyna : no noanucke. — TeKCT: SIeKTPOHHBIH.

6.2.4 ObpaszoBarenpHas 1miatdgopma IOpaiiTt : smekrpoHHas Ombmmoreka : caiit / OOO «DmekTpoHHOE
m3garenbetBo FOpaiity. — Mocksa. — URL: https://urait.ru/. — PexwumM moctyma: mo moxmucke. — TeKcr:
3JIEKTPOHHBIH.

6.2.5 Jlanp : 3meKTpoHHO-OMONMOTEUHAs cucTema : caiit / M3nmatensctBo Jlanb. — Cankr-IletepOypr, 2011 . —
URL: http://e.lanbook.com. — Pesxum mocTyta : 1Mo moamucke. — TeKCT: SJIeKTPOHHBIH.

6.2.6 OBC «YHuBepcureTckas OMOIMOTEKa OHIAWHY : AIeKTpoHHast OubmmoTeka : cat / OO0 «/Jupexkt-Menua.
— Mockaa, 2001 . — URL: https://biblioclub.ru/. — Pexxum nocryna: no noanucke. — TeKCT: 3IeKTPOHHBIH.

6.2.7 KpacHosipckuii  MHCTHUTYT  KEJI€3HOAOPOKHOTO  TPAHCHOPTAa :  [3JEKTpOHHAs  WH(POPMAIMOHHO-
oOpazoBatenpHast cpena] / KpacHOsSpCKHI HMHCTHTYT JKEJIC3HOZOPOKHOTO TpaHcmopTa. — KpacHospck. —
URL: http://sdo.krsk.irgups.ru/. — TekcT: 37EKTPOHHBIN.

6.2.8 Poccuiickue >xenesnble noporu : oduuuanbHelid caiit / OAO «PXI». — Mocksa, 2003. — URL:
http://www.rzd.ru/. — TeKcT: 3JIEKTPOHHBIH.

6.2.9 Kpacrosipckuii ieHTp HaydHO-TeXHUUecKo# nHpopMmarnmu u oudmmortek (KplITHTUB) : caiit. — KpacHosipck.
— URL: http://denti.krw.rzd. — Pexxum ocTymna : U3 JTOKaJIbHON CeTH By3a. — TeKCT: 2JIeKTPOHHBIH.

6.3 IlporpammHoe o0ecnieueHre 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
6.3.1 bazoBoe nporpamMmMHoe o0ecrieyeHue
Microsoft Windows Vista Business Russian, aBTopu3annonHs1ii HoMep JuneH3nata 6478797622S1011,
63.1.1 HoMep nuueH3uu 44799789.
T Microsoft Office Standard 2013 Russian OLP NL Academic Edition (zor Ne2 ot 29.05.2014 — 100
nunensuii; gor Ne0319100020315000013-00 ot 07.12.2015 — 87 nuiieH3mMiA).
6.3.2 CnennaJyM3upoBaHHOE MPOrPaMMHoe odecrevyeHne
6.3.2.1 | Mathcad university classroom perpetual - Mathcad 15.0.436; (15)
6.3.2.2 | Matlab classroom - MatLab7 nuuensust 569776
6.3.3 UndopmainuoHHbIe CIPABOYHbIE CHCTEMbI
6.3.3.1 | DnextponHas 6ubnuoreka YHuBepcureta (http://www.irgups.ru/ntb).
6332 MateMaTHueckasi IHIUKIIONEANS . (ppoeKT SHGKTpOHHO'—6I/I6J'II/IOTelIHOI71' CUCTEMBI <<.yHI/IBepCI/ITeTCKa$[
T oubnroreka onnaiiny (https://enc.biblioclub.ru/Encyclopedia/128 Matematicheskaya enciklopediya ).
6.3.3.3 | Enunoe okHO nocTyma kK oOpa3oBaTenbHbiM pecypcam (http://window.edu.ru/catalog/?p rubr=2.1).
6.4 IIpaBoBBIE H HOPMATHBHBIE JOKYMEHTBI
6.4.1 He ncnons3yercs
7 OMUCAHUE MATEPUAJIbHO-TEXHUUYECKOM BA3blI,
HEOBXOJUMOM JUIS1 OCYHIECTBJEHHUSA YYEBHOTI'O ITPOIIECCA
O JNCIUIIVIMHE

1 Kopnyca A, JI, T, H KpM)KT UpI'VIIC naxogsrtcs no agpecy r. Kpacnosipek, yn. Hosas 3aps, 0. 2 U
VYueOHblEe ayIUTOPUM Uil TIPOBEAEHMS 3aHATHUH JICKIMOHHOTO THNA, 3aHATHH CEMHMHApCKOTO THIIA,
KypCOBOTO TPOEKTHPOBAHUS (BBINOJIHEHHSI KYypPCOBBIX IPOEKTOB, pabOT), TPYMIIOBBIX M WHIMBHIYaJbHBIX
KOHCYJNbTAllMH,  TEKYyIIero KOHTPOJIS W  TNPOMEXYTOYHOM  aTTecTaliH,  yKOMIUIEKTOBAHHBIC

2 CHENHANN3UPOBAaHHON MeOeThI0 M TEXHHUECKHMH CpEACTBAMH O0y4eHHs (HOyTOYK, NMPOEKTOp, SKpaH),
CIyXaIlUMHU JIJIsl TIPEACTaBIIeHUsT ydeOHoN mHDopManmu OOnbIIoN ayautopun. J{is mpoBeneHUs 3aHATHI
JEKIIMOHHOTO THIIA HWMEIOTCS y4eOHO-HarisaHble TocoOust (Ipe3eHTalny, IUTAKaThl, TaOJHIB),
o0ecreynBaronie TeMaTHIECKHE MILTIOCTPAIINH COCPKaHMSI JUCIUIUINHEL.
ITomemmennss AJis CamMOCTOSTENLHOM pPaboOThl OOYyYaAIONIUXCS OCHAIIEHBI KOMIBIOTEPHOH TEXHHUKOM,

3 MOAKIIIOYEHHOH K MH(OpMaMOHHO-TEIEKOMMYHHKaIMOHHOH cetn «HTepHeT», n 00ecredeHs! J0CTyIIOM B

AIEKTPOHHYI0 HH(HOpMAMOHHO-00pa3oBatenbHyo cpeay KpKT UpI VIIC.



http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=asd123&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A0%2025%2D911505282%3C%2E%3E&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=asd123&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A0%2025%2D911505282%3C%2E%3E&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=asd123&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A0%2025%2D911505282%3C%2E%3E&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=asd123&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A0%2025%2D911505282%3C%2E%3E&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=asd123&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A0%2025%2D911505282%3C%2E%3E&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=asd123&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A0%2025%2D911505282%3C%2E%3E&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=asd123&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A0%2025%2D911505282%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
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ITomemeHus A1 cCaMOCTOSITEIBHON PabOTHI 00YUYAIOIINXCS:
— YUTAJILHBINA 3aJ1 OMOIHOTEKH,
— KommbroTepHBIe Kinaccsl JI-203, JI-214, JI-410, T-5,T-46.

8§ METOANMYECKHUE YKA3AHUA JJI51 OBYYAIOIIUXCSA
11O OCBOEHM IO U CIUAITJIMHBI

Bun yue6HO#M
NEATEILHOCTH

Opraam3anus y9eOHOH AeATeIFHOCTH 00yJalomerocs

Jlexmus

Jlexmust (o1 matmHCKOTO «lection» — dYTeHHWE) — BUA AYAWTOPHBIX YYCOHBIX 3aHATHH.
Jlekumsi: 3aKnazpiBaeT OCHOBBI HayYHBIX 3HAaHUI B CHCTEMAaTH3WPOBAHHOM, IOCIIENOBATEIbHOM,
0000mmeHHOl (opMe; pacKpbIBaeT COCTOSHME M TIEPCHEKTHBBI Pa3BUTHS COOTBETCTBYIOIICH
o0nacTi HayKd M TEXHUKH; KOHIIEHTPHUPYET BHHMAaHHE OOYYaroIIMXCsl Ha HauOoyiee CIIOXKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIHPYET MO3HABATEIBHYIO aKTUBHOCTH 00YYaIOIINXCSI.

Bo Bpems JEKIMOHHBIX 3aHATHH OOYYalOIIMICA JOKEH YMETh CKOHIIEHTPUPOBATH
BHUMaHHE Ha HM3Yy4aeMbIX MpoOjeMax M BKJIIOYHTH B pabOTy Bce BHIBI MaMSTH: CIIOBECHYIO,
00pa3Hyl0 U MOTOPHO-JBHUTraTelbHY0. [lJI 9TOro Bech MaTepHal, M3JaraeMblii IpernojaBareiem,
oOydaronieMycsi HEOOXOAMMO KOHCIIEKTHPOBaTh. B KOHCIEKT PEKOMEHIYEeTCSl BBIIHCHIBATH
omnpeneneHus, GOPMYIUPOBKH H J0Ka3aTeIbCTBa TeopeM, GopMyisl U T.I. Ha moisx KoHcmekTa
clleyeT IoMeyaTh BOIPOCH!, BBICIICHHBIC 00yYaIOMUMCS I KOHCYJIBTAUH C MPEHoJaBaTeIeM.
BeIBOJIBI, TIONTy4eHHBIE B BHIC HOPMYII, pEKOMEHIYETCSl B KOHCIIEKTE TOAYEPKHUBATh HIIH OOBOIHTD
paMKoi, 9TOOBI JIydIie 3aNOMHHAINACH. [10JIe3HO COCTaBUTh KPAaTKUH CIPAaBOYHHUK, COICPIKALIMI
OIpe/ieTICHUs BAXKHEHIINX TOHATHI 1 HanboJiee 4yacTo ynorpedisieMble GopMybl AUCHUIUTUHEL K
KOKAOM JeKnuM cleayeT pa3oOpaTh MaTepuan Npeaplayiiei jexuuu. V3ydas marepuan 1o
y4eOHHMKY WJIM KOHCIIEKTY JICKLUMH, ClIeJyeT NePEeXOAUTh K CIIeIyIOUIeMy BOMPOCY TOJNBKO B TOM
cllydae, KOTZla XOpOIIO YCBOEH NpeAblyInuii Bompoc. IIpu 3ToM He0O0X01MMO BOCIIPOU3BOAUTE Ha
Oymare Bce pacCyKJIeHHs, KaK MMEIoIuecss B y4eOHHKE WIIM KOHCIIEKTE, TaK M MPOIMYIICHHBIE B
CHJIy WX IIPOCTOTHL. Psii BONPOCOB IUCILMIUIMHBI MOXET OBITH BBIHECEH Ha CaMOCTOSTENBHOC
n3ydenue. Takoe 3agaHue TpeOyeT ONepaTHBHOTO BEIOJIHEHHA. B KOHCIIEKTe KL HEOOX0TUMO
OCTaBUTh MECTO [UIsl OCBEILCHHUS YIOMSHYTBIX BONPOCOB. OO0O03HAYUTH BONPOCHI, TEPMHHBI,
MarepHan, KOTOpPBIH BBI3BIBACT TPYOHOCTH, IOMETHTh M MOIBITATECS HANTH OTBET B
pekoMeHayeMoi nuteparype. Ecinm camocTosTeNsHO He ynaercs pa3oOpaTbesi B MaTepHalie, TO
HEo0X0IMMO CHOPMYIHPOBAaTh BONPOC M 3aJaTh MPENOAABATENI0 HAa KOHCYJIBTAllMH, Ha
MPAKTUYCCKOM 3aHATUHN

JlabopaTopHoe
3aHATHE

JlabopaTopHoe 3aHsATHE — BHUJ ayJUTOPHBIX YUEOHBIX 3aHSITHIL, lIeJeHanpaBiIeHHas Gpopma
OpraHM3aly y4eOHOro Ipolecca, MpU pealn3alud KOTOpol o0ydaromiuecs 1o 3aJaHHi0 U 0.
PYKOBOJICTBOM IIperojaBaTelsi BBIIOIHIIOT JabopaTopHble 3amanus. JlabopaTopHble 3amaHus
HampaBJIeHbl Ha YTIIyOJeHHWE HAydyHO-TEOPETUYECKUX 3HAHWH W OBJIAJICHUE OTMpeeIEHHBIMU
METOAaMH pa60T1)1, B IMPOLECCE KOTOPBIX BI)Ipa6aTI)IBaIOTC$[ YMEHHA U HABBIKU BBIMIOJHEHHA TEX
WIN WHBIX y4eOHBIX NeWCcTBMH B JaHHOW cdepe Hayku. JlaboparopHble 3aHATHS pa3BHBAIOT
HAayYHOE MBIIUICHHE W PedYb, IO3BOJAIOT IMPOBEPHUTH 3HAHUS OOYYAIOIIUXCS, BBICTYMAIOT KakK
CpeICTBa OIEPaTUBHONW OOPaTHOW CBS3M; IeJb JIA0OPaTOPHBIC 3aHATUH — YTIIyOIsITh, paCIIUpPATH,
JeTaTM3MpPOBATh 3HAHMSA, ITONYYCHHBIC HAa JIEKIWH, B 0000IMEHHOW (opMe M COACHCTBOBATH
BBIPAOOTKE HABHIKOB MPO(PECCHOHANBHON e TeIHOCTH.

Ha maGoparopHBIX 3aHATHAX MOAPOOHO pPacCMAaTPUBAIOTCS OCHOBHBIC  BOIIPOCHI
JUCHUIUINHBL, pa30uparoTcsa OCHOBHBIE THUIIBI 3a7a4. K kakaomMy 1a00opaTOpHOMY 3aHITHIO CIEIyeT
3apaHCC CAMOCTOSATCIIbHO BBITIOJJHUTH JOMAUIHEEC 3aJaHUE U BBIYYUTDH HeKHHOHHBIﬁ Martepual K
cnenyromiei reme. CrucreMaTudeckoe BBINOJHEHHE JOMAIIHUX 3aJaHUi 0043aTENbHO U SBISETCS
Ba)XXHBIM (paKTOPOM, CIIOCOOCTBYIOLIMM YCHEITHOMY YCBOSHHUIO TUCHHUIIIIMHBI.

Oco0oe BHUMaHUE clieflyeT o0paiaTh Ha ONpPeAesIeHUe OCHOBHBIX MOHATHHI JUCIUILTAHBL.
OO0yyarommiics JOHKeH MOAPOOHO pa3OupaTh NPUMEPHI, KOTOPHIE MOSICHSIFOT MOHSTHSI.

CamocrosTeabpHas
pabora

Obyuenne mo aucuuiuinHe «MaTeMaTHUECKOe MOJAEIHPOBAHUE CHCTEM H IPOIIECCOBY
IIpeyCMaTpHBAET aKTHBHYIO CaMOCTOSTENbHYIO paboTy oOywaromerocs. Ha camocrosrenbHyro
pabory otBozuTCes 21 yac mo oyHOW hopme oOyuenusi, 78 yacoB 1o 3a04Hol popme oOydyenus. B
paszene 4 paboueit mporpaMMBbl, KOTOPBIH HasbiBaeTcs «CTPYKTypa M coJep KaHue IUCIUIUINHEIY,
BCE 4Yachl CaMOCTOSATENbHOW pabOTHI paclucaHbl 10 TeMaM M BONPOCAaM, a TaKXKe yKa3aHa
HeoOxoxnMast ydeOHast JUTepaTypa: OOydaroluiicss u3ydaeT ydeOHBIH Marepual, pa3Oupaer
NPUMEPBl M pEIIaeT Pa3HOYPOBHEBHIE 3a7add B PaMKaxX BBIIOJHEHUS KaK OOIMIMX JOMAalIHUX
3aJaHui, TaK W WHAUBHAYyaJdbHbIX AoMamHux 3agaruid (MJ13). Ilpu BeIMONHEHWH IOMAaITHHX
3amaHuil  oOydJaromeMycst CieayeT oOpaTUThcs K 3aJadaM, pEIIeHHBIM Ha IPeIbIAYIINX
MIPAKTUIECKUX 3aHATHUSIX, PEIICHHBIM TOMAIIHUM paboTaM, a Takke K MpHMepaM, NPHBOINMBIM
nekropoM. Ecnm »Toro OyaeT HEZOCTATOYHO JUIS BBINIOJHEHHWsS Bceid pabOThl  MOXKHO
JIOTIOJTHUTEIBHO BOCIIOJIB30BAThCA YUEOHBIMH ITOCOOWMSMH, TPUBEIEHHBIMH B paznene 6.1




«Yuebnast nureparypa». Ecimy, HecMOTps Ha W3y4deHHBIH Marepuai, 3aJaHue BBHIIOJHUTH HE
yraercs, TO B 00f3aTENbHOM IIOpsIKE HEOOXOAMMO IMOCETHTh KOHCYJBTAIMIO MperogaBaTels,
BEYIIETo NPaKTHYCCKUE 3aHATHS, W/WIN KOHCYJIBTALUIO JICKTOPA.

W/13 noymkHBI OBITH BBIIOJIHEHB! 00YYarOIIMMCsl B YCTAaHOBJICHHBIC MPETIOJaBATENIEM CPOKH
B COOTBETCTBHH C TpeOoBaHusMH K odopmieHnio KP (tekcroBoit m rpaduueckoil uactei),
cthopmynupoBanHeIM B [lomoxxenrn «TpebGoBaHUS K OQOPMIICHHIO TEKCTOBOW M TpadHUIeCKOM
JTOKyMeHTauu. HopMOKOHTPOIIbY.

OO0yuarommiicss 04HOI ¥ 32049HOI GopMBI 00y4eHN s BbINOJIHACT:
5 cemecTp U 3 KypC COOTBETCTBEHHO

CamocrostenbHass paboTa OOydYalOIIMXCS NpeAnoiaraeT CaMOCTOSATEIbHOE H3yueHHE
OTJENIBHBIX TEM, MJONOJIHMUTENBHYIO MX IOATOTOBKY K KaXAOMY HPaKTHYeCKOMY 3aHSTHIO,
TEKylIeMy KOHTpOIO 3HaHWi, BbimosiHeHWe WMJI3, BbINONHEHHME KypcoBOW pabOTHl M JIOJDKHA
COOTBETCTBOBATh IpapuiKy W3yUECHHUS IPOTPAMMBI TUCHHUIIIHHBL.

KoMmiieke y4e0HO-METOANYECKUX MAaTepHAIOB MO BCEM BHIAM y4eOHOU AEATENILHOCTH, NPEIYCMOTPSHHBIM pabouei
MPOTPaMMOIl AHUCITUIUIMHEI, pa3MeIIeH B 3JIEKTPOHHOW HH(pOpMaImoHHo-o0pazoBaTenbHOi cpene KplKT HpI VIIC,
JIOCTYITHOW 00y9aroIeMycs 9epe3 ero JINIHBIA KaOWHET.




IIpunoxenue 1 k padoyeii mporpaMmme 1o AMCUUIINHE
b1.0.13 MaTemaTuueckoe Mo/ieJIMPOBAHNE CUCTEM M MPOIIECCOB

OOHJA ONEHOYHBIX CPEACTB
JJI IPOBEAeHU S TEKYero KOHTPOJIS yCIeBaeMOCTH
U NIPOMEKYTOYHOM ATTECTAIMHU M0 JUCHUILINHE
b1.0.13 MaremaTn4eckoe MoJieJIMPOBAHUE CUCTEM U
IPOLECCOB



1. O0mue noJioKeHus

®onx  oueHouyHslix cpeactB  (DPOC) sBasieTcss COCTAaBHOM YacThl0 HOPMATUBHO-
METOJMYECKOro  OOecreueHusi CHUCTEMbl OLEHKM KauyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTeNbHOIN POrpaMMBl.

@OHJI OLIEHOYHBIX CPEJICTB IMpeJHa3HAayeH s UCIHOJb30BaHUS OOydYarolUMuUcs,
MpernoaaBaTeNs My, aJMUHUCTpAIMC YHUBEPCHTETa, a TAaKKe CTOPOHHMMH OOpa30BaTEIbHBIMU
OpraHM3alUsIMU JJIsl OLIEHMBAaHUS KayecTBa OCBOCHHs O00Opa30BaTeIbHONW MPOrpaMMbl U ypPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yJarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TIOCTIKEHUH 00YJArOIINXCs B TIPOIECCEe H3YyUSHUS TUCIUTUINHBL,

—  ol0ecrieueHHWE  COOTBETCTBHMSI  pE3ydbTaTOB  OOydYeHHs  3amadaMm  Oynayiuei
npo(ecCHOHATTLHOM ACSITETLHOCTH Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX W BHEIPCHHUE
MHHOBAIIMOHHBIX METOZOB 00y4YeHUs B 00pa30BaTEIbHbIN MPOIIECC;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOLINXCS B IIpoLiecce 00yueHHsl.

@DOH/JI OILICHOYHBIX CPEACTB COPMUPOBAH HAa OCHOBE KJIHOYEBBIX MPHUHIIMIIOB OIICHUBAHUS:
BaJIMIHOCTh, HAJIS)KHOCTh, 00bEKTHBHOCTH, 3PPEKTUBHOCTD.

st oneHKH YpOBHS COPMHUPOBAHHOCTH KOMITETEHIIUH WCIIOIB3YEeTCSI TPEXypPOBHEBAS
cUCTeMa:

— MUHUMAJIBHBI YPOBEHb OCBOCHHS, OOS3aTENBHBIA JUISI BCEX OOYYAMOIIHUXCS TI0
3aBEpIICHUI0 OCBOCHMSI 00pa30BaTENbHON MpOrpaMMbl; JaeT oOIlee IpeICTaBICHHEe O BHJIE
JESTCIIBHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (DYHKIITMOHHPOBAHUS OOBEKTOB MPOPECCHOHATHHON
JESTEIbHOCTH, METOJIOB M aJITOPUTMOB PELICHUS MPAKTUYECKUX 3a/1a4;

— 0a30BBId  YpPOBEHb  OCBOEHHUA, TMPEBBIICHWE MHHUMAIBHBIX  XapaKTEPUCTUK
c(OPMUPOBAHHOCTH  KOMIIETEHIIMH; TMO3BOJIAET pellaTh THUIOBBIE 3aJayd, MPUHUMATh
NpoeCCHOHANIBHBIE W YIPABIEHYECKUE PEIICHUS MO W3BECTHBIM aJrOpUTMaM, IpaBWIaM U
METOIUKAM;

— BBICOKUH ypOBEHb OCBOCHHS, MAaKCUMAJIbHO BO3MOYKHAsl BBIPAKEHHOCTb XapaKTEPUCTHK
KOMIIETEHIIH; MpeArnoaaraeT TOTOBHOCTh PeliaTh MIPaKTUYECKUE 3a/Ja4H MOBBIIIEHHOW CII0KHOCTH,
HETHUIIOBBIE 3a/laud, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHYECKUE PEIICHUS B YCIOBHSIX
HEMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTAaTOYHOM  JIOKYMEHTaJbHOM, HOPMATHUBHOM H
METOIUYECKOM 00€CTIEYEHHH.

2. IlepeyeHb KoMIeTeHIUI, B JOPMUPOBAHUN KOTOPBIX y4ACTBYeT
AUCUUIJINHA.
IIporpaMMa KOHTPOJIbHO-OLIEHOYHBIX MEPONIPUSITHIA.
Ioka3aTen OleHNBAHUS KOMIIETEHIUI, KpUTEPHUH OLIEHKH

JucuumnnuHa «MarteMaTnyeckoe MOJIETMPOBAHUE CHUCTEM M IPOLIECCOB» YUYacTBYET B
(bopMHPOBaHUN KOMITETEHIIUH:

OIIK-1.5 MHcnonb3yer ¢Qusuko-mareMaTudeckuil ammapar aias pa3paOOoTKH IMPOCTHIX
MaTeMaTHYeCKUX MOJeJel SBICHUH, MPOIECCOB MU OOBEKTOB MPH 3aJaHHBIX JOMYLICHUSIX U
OTpaHUYEHUSX

OIIK-1.6 Hcnons3yer MeToAbl MaTEMAaTHUYECKOTO aHalu3a W MOJAEIUPOBAHUA IS
000CHOBaHUS MPUHSATHS pEIIeHNH B TPO(eCCUOHATIBHON e TeIbHOCTH

IIporpaMma KOHTPOJILHO-O0LIEHOYHBIX MEPONIPUATHI 04Has opma o0yueHust

HaumenoBanue
OOGBEKT KOHTPOJIs Koz
KOHTPOJIEHO-

(ToHsITHE/TEM/pa3aen u T.1.
OLIEHOYHOT'0

MEPONPUATHA HHCHHHHHHH) KOMIIETEHIIMU

Hanmenosanue
OIICHOYHOT'O CPEJICTBA
(bopma mpoBeaeHMS*)

HWHAUKATOpa

Ne | Henens
JOCTHXKCHUA




S cemecTp

Ornpenenenre MaTeMaTHUECKON
MOJICIIH; MATEMATHYECKOT0,
MMHTAIIMOHHOTO U CTATHCTHYECKOTO

1 | Texyrmmii MonemupoBaHmst. Meronsr moctpoerns | OIIK-1.5, | Tecrt (koMIbroTepHEIE
KOHTPOJIb MOJENEHN pa3Iu4HbIX CUCTEM U OIIK-1.6 TEXHOJIOTHH)
nporeccoB. Knaccngukarms, MeTonst
HCCIIeIoOBaHus Moaeler. McTouHuKHN
MOTPEHIHOCTEN MOAETUPOBAHUS
Brruncnurensasie cpenst MathCAD
. SMath Studio), MATLAB (Scilab), 3amuTa 1abopaTopHOH
2 2 Texymwmit 1(/1x OCHOBHBIE ri VHIUATIBI a(60TLI : OIIK-1.5, aIGHOTLI (KOMﬁbIO’lPe HbIC
KOHTpPOJb p P ’ OIIK-1.6 P p
BO3MOKHOCTH U HEJJOCTaTKH, HOPSIOK TEXHOJIOTUH)
IIPOBE/ICHUS CTaHIAPTHBIX PACUETOB
. TBopueckoe 3anaHue
3 1-2 Texymwmit IIpopaboTKa JIEKLIMOHHOTO MaTepuaa OIIK-1.5, (KOI\EHLIOTe HL?e
KOHTPOJIb bop p OIIK-1.6 P
TEXHOJIOTHH)
. TBopueckoe 3agaHne
Texymmmii [TonroToBka K 1a00paTOPHBIM OIIK-1.5, p A
4 1-2 (KOMITBIOTEpHBIE
KOHTPOJIb 3aHATHAM OIIK-1.6
TEXHOJIOTHH)
Pemienue HeMMHENHBIX YpaBHEHUM.
HTtepaliioHHBIE METOABI PELICHUS
5 3.5 Texymumii CHCTEM JINHEWHBIX alre0pandecKux OIIK-1.5, | TecT (kOMIBIOTEPHBIC
KOHTPOJIb ypaBHEHHMA. AHANINU3 TaHHBIX. OIIK-1.6 TEXHOJIOTHH)
WuTepnonauus. ANmpoKCUMAaNus.
Perpeccus. CrnaxuBaHue TaHHBIX
CraTtuueckue Mojenu. Pemenue
HeJIMHEeHHBIX ypaBHeHuil. OTneneHne
N KOPHEH U METO/1bl YTOYHEHMSI KOPHEHN 3amuTa 1abopaTopHOH
Texymuii p N ARLYT P OIIK-1.5, m patop
6 3-5 HEJIMHEHHOTO ypaBHEHHUS. paboThl (KOMIIBIOTEPHBIE
KOHTpPOJIb OIIK-1.6
HTtepaliioHHBIE METOIBI PELICHUS TEXHOJIOTHH)
CHCTEM JINHEHHBIX anreOpandecKux
YpaBHEHUH
CraTtndeckue MOZIEIH.
. WHTepnonsiMoHHBI MHOTOYJIEH 3amura tabopaTopHOU
Texymumi P H . OIIK-1.5, Hl patop
7 6-8 Jlarpanxa. MaTepriosissinoHHbIN paboTHI (KOMIBIOTEPHEIE
KOHTPOJIb OIIK-1.6
MHorowreH HetoTona. Meton TEXHOJIOTHH)
HaMMEHBIIINX KBAJIPATOB
Ksanpatypusie popmynsr. Meton
Tpanenuu. Meron Cumncona. Meron
. I'aycca. UucieHHOE MHTETPUPOBAHUE
] 7.9 Texymuii " yH P — 321 paT Hoi OIIK-1.5, | Tect (koMIbIOTEpHBIE
KOHTPOJIb A PeHIMID /IPATYP OIIK-1.6 TEXHOJIOTHH)
(hopmyIbel Ha OCHOBE MHOTOYJICHA
Jlarpan:xa. MHorounens! Jlexanupa.
Kganpatypras ¢popmyna 'aycca
YncneHHOe MHTETPUPOBAHHUE
dyaxuuid. Meton tpamerun. Meron
Cumncona. Meton I'aycca.
. UucneHHOe HHTETPUPOBAHUE U 3amura tabopatopHOU
Texymumii TPHp . OIIK-1.5, 1 patop
9 9-11 muddepeHInpoBaHNe KBaAPaTypHOH paboTHI (KOMIIBIOTEPHEIC
KOHTPOJIb OIIK-1.6
(hopMyJIBI HA OCHOBE MHOTOWIEHA TEXHOJIOTHH)
Jlarpamxa. KBanparypHas ¢opmyna
I'aycca. CpaBHeHHE KBagpaTypHBIX
hopmyn
. TBopueckoe 3agaHue
10 3-11 Texyuuuit ITpopaboTka IEKIIMOHHOTO MaTepHana OIIK-1.5, (KOI\EHL}OTG Hbile
KOHTPOJIb bop H p OIIK-1.6 P
TEXHOJIOTHH)
. TBopueckoe 3agaHue
Texymumii [onroTroBka K J1a0OpaTOPHBIM OIIK-1.5, p A
11 3-11 (KOMIIBIOTEpHBIE
KOHTPOJIb 3aHATHAM OIIK-1.6
TEXHOJIOTHH)
12 11 Texymumii MaremaTnueckue MOACIN OIIK-1.5, Tect (KOMITBIOTEpHBIE
KOHTPOJIb AnepHoIMUECKHX 1 KOJIeOaTeNIbHBIX OIIK-1.6 TEXHOJIOTUH)




npoueccoB. MaTemaTuueckas MOAETb
JIBUTATENIS IOCTOSIHHOTO TOKA.
Monenu 4MCIEHHOCTH HaCEIEHNs U
9BOJIFOLIMH OMYJISIUI

[TpuOnKEeHHbIE METOIBI PELICHHS
O0OBIKHOBEHHBIX AU (epeHInaIbHBIX

13 13 Texymmmii ypaBHeHHiA: Metox Ditnepa. Meron OIIK-1.5, | Tect (koMIBIOTEpHBIC
KOHTPOJIb Pynre-Kyrra. Kpaeas 3amaga. Meton OIIK-1.6 TEXHOJIOTHH)
KOHEYHBIX pazHocTe. Meton
IIPOTOHKH
JluHaMudeckue MOAEIH.
ITpubnu>keHHBIE METOBI PELLICHUS
Texymuit 0OBIKHOBEHHBIX T dhepeHInalIbHbIX OIK-1.5 3amuTa 1abopaTopHOH
14 | 12-14 KOHz olb ypaBHeHUH: Meton Ditnepa. Meton OITK 1‘ 6’ paboThI (KOMITBIOTEPHBIE
p Pynre-Kyrra. Kpaesas 3amaqa. Meton ' TEXHOJIOTUH)
KOHEYHBIX pazHocTei. MeTon
MPOTOHKHU
JlmHAMHUYeCKIe MOICIIH. 3ammTa TAGOPATODHO
Texymmmii [MpubmmxenHoe pernreHne OIIK-1.5, parop
15| 15-16 . paboTHI (KOMIIBIOTEPHEIC
KOHTPOJIb mudepeHInaIbHbIX YpaBHEHHUH B OIIK-1.6 S
YaCTHBIX MMPOU3BOIHBIX
MaremaTnueckuil MasiTHUK. TouHOE
pelIeHue 3aaui O MasTHUKE.
JIBmKeHue MasiTHUKA BOJIM3H
YCTOWYHBOTO / HEYCTOYHBOTO
MIOJIOKEHHUS paBHOBeCHs. MasiTHUK C
161 15-17 Texywmuii 3aryxanueM. O0 aHaJOTUH MEXIY OIIK-1.5, | Tect (koMIbIOTEpHBIE
KOHTPOJIb HEKOTOPBIMH 3KOHOMHUYECKUMU OIIK-1.6 TEXHOJIOTHH)
3a7adaMi 1 MaTeMaTHIECKAM
MasITHUKOM. MO/IeNb «XHIIHHUK-
JKEPTBa» U ee IPUMECHEHHE B
Pa3INYHBIX 00JACTSIX HAYKH U
TEXHHUKH
HccnenoBanne HEMMHEHHBIX CHCTEM
Ha (ha30BOH TIOCKOCTH. 3amuTa 1260PATOPHO
Texymuit HUccnenoBanue nBMKEHUS OIIK-1.5, patop
17 | 16-17 paboThI (KOMIBIOTEPHEIE
KOHTPOJIb MaTeMaTHYECKOr0 MasiTHUKA Ha OIIK-1.6 TexHoOrUH)
(hazoBoit mmockoctu. Mccnenopanme
MOJIENN «XUITHUK-KEPTBaY
Texymuii OIK-1.5 TBopueckoe 3aj1aHue
18 | 12-17 KOHpoHI) ITpopaboTka JEKIIMOHHOTO MaTepHana OHK—I‘ 6’ (KOMIIBIOTEpHBIE
) TEXHOJIOTHH)
. TBopueckoe 3a1aHne
Texymumii [MonroroBka Kk 1a0OpaTOPHBIM OIIK-1.5, P A
19| 12-17 (KOMITBIOTEpHBIE
KOHTPOJIb 3aHATHAM OIIK-1.6
TEXHOJIOTHH)
Paspen 1. Obuue caenenus o TeopeTnueckue BOIPOCHI
MOJICTTMPOBaHNH TEXHMUYECKUX CHCTEM. ( CTFI’{O) . aKTI/I‘IC(I:) e
IIpomexxyrounast | Paznmen 2. MoaenupoBaHue 1 aHaiu3 Y P
N OIIK-1.5, 3a/1aHus (MMCbMEHHO)
20 17 aTTecTauus - CTaTUYECKUX COCTOSIHUM TEXHUYECKUX
OIIK-1.6 TectupoBanue
9K3aMeH 00BEKTOB. (KOMITHIOTEPHBIC
Paznen 3. MojenupoBaHue u aHalln3 P
TEXHOJIOTHH)

JUHAMHUYCCKUX TPOICCCOB.

*d)opMa MMPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'0O MEPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC
TCXHOJIOTHH.

IIporpaMmma KOHTPOJILHO-OLIEHOYHBIX MEePONIPUATHI 3204HasA opMa 00yUeHus:

Kypc

HanmeHnoBanue
KOHTPOJIbHO-

OOBEKT KOHTPOJIS
(nmoHsTHE/TEM/pa3en u T.JI.

Kon
WHAUKATOpa

HaumenoBanue
OIICHOYHOT'O CPEJICTBA




OLIEHOYHOT O JMCIUTITHHBI) JOCTHXCHUS (dopma nmposenenHus*)
MEPOTIPHATHS KOMIIETEHLIUH
3 kype
OmnpeneneHne MaTeMaTHIECKON
MOJIETIH; MaTeMaTHIECKOTO,
MMHTAIMOHHOTO U CTaTHCTHIECKOTO
o TBopueckoe 3agaHue
Texymmmii MOJIETUPOBaHMA. MeTOIBI OCTPOCHHUS OIIK-1.5,
1 . (KOMITBIOTEpHBIE
KOHTPOJIb MOJIeNIeH pa3THIHBIX CHCTEM H OIIK-1.6
TEXHOJIOTHH)
nporeccoB. Knaccngukarms, MeToas!
uccienoBanus Mojenei. Mcrounuku
MOTPEHIHOCTEN MOAETUPOBAHUS
Beruncnurensasie cpenst MathCAD
Texymuii (SMath Studio), MATLAB (Scilab), OIK-1.5 TBopueckoe 3aganue
2 MX OCHOBHBIE IPUHIIUITBI Pa0OTHI Y KOMIIBIOTEPHBIE
KOHTpPOJb DH P ’ OIIK-1.6 ( p
BO3MOKHOCTH U HEJIOCTATKH, HOPSIIOK TEXHOJIOTUH)
IIPOBEICHUS CTaHIAPTHBIX PACUETOB
. TBopueckoe 3ananue
3 Texymuit IIpopaboTKa JIEKIMOHHOTO MaTeprala OIK-1.5, (Konla)nL}OTe Hblﬂe
KOHTPOJIb pop P OIIK-1.6 P
TEXHOJIOTHH)
. TBopueckoe 3anaHne
Texymumii [TonroroBka K 1a00OpaTOPHBIM OIIK-1.5, P A
4 (KOMIIBIOTEpHBIC
KOHTPOJIb 3aHATHAM OIIK-1.6
TEXHOJIOTHH)
Pemienue HeMMHENHBIX YpaBHEHUM.
HTtepaliioHHBIE METOABI PELICHUS
5 Texywmuii CHCTEM JINHEHWHBIX anre0paniecKux OIIK-1.5, | Tect (koMIbIOTEpHBIE
KOHTPOJIb ypaBHEHM. AHANINU3 TaHHBIX. OIIK-1.6 TEXHOJIOTHH)
WuTepnonauus. ANnpoKCHMAanus.
Perpeccus. CrnaxuBaHue TaHHBIX
CraTtuueckue Mojenu. Pemenue
HeJIMHEeHHBIX ypaBHeHuil. OTaeneHne
N KOPHEH U METO/Ibl YTOUHEHMSI KOPHEHN 3amuTa 1abopaTopHO
Texymuit PHCH | AL YT p OIIK-1.5, m paTop
6 HEIIMHEITHOTO ypaBHEHHS. paboTHI (KOMITBIOTEPHBIC
KOHTPOJIb OIIK-1.6
HTepaliioHHBIE METOABI PELICHUS TEXHOJIOTHH)
CHCTEM JINHEHHBIX aNreOpandecKux
YpaBHEHUH
CraTtnyeckue MOZENH.
. WHTepnonsiiMoHHbBIA MHOTOUJIEH TBopueckoe 3agaHue
Texymmii P 1 N OIIK-1.5, P A
7 Jlarpanxa. MaTeprioissinoHHbIN (KOMITBIOTEpHBIE
KOHTPOJIb OIIK-1.6
MHorouwieH Herotona. Meton TEXHOJIOTHH)
HaMMEHBIIINX KBaJIPaTOB
Ksanpatypusie popmynsl. Metos
Tpanenuu. Meron Cumncona. Meron
. I'aycca. UucieHHOE HHTETPUPOBAHUE
] Texymuii " yH S —. KBI; paT HOi OIIK-1.5, | Tect (koMIbIOTEpHBIE
KOHTPOJIb A PEHIID AIPATYP OIIK-1.6 TEXHOJIOTHH)
(hopMyIIBI HA OCHOBE MHOTOUWIEHA
Jlarpan:xa. MHorounens! Jlexanupa.
Keanpatypras ¢popmyna 'aycca
YncneHHOe MHTETPUPOBAHHUE
dyakuuid. Meton tpamerun. Meton
Cumncona. Meton I'aycca.
. UYucneHHOE UHTErPUPOBAHUE U 3amura taboparopHOU
9 Texymuuit n¢hepeHIpOBaHNE KBAAPATYPHON OIIK-1.5, a00THI (KOMIIBIOTEPHBIE
KOHTPOJIb A P P Patyp OIIK-1.6 P p
(hopMyIBI HA OCHOBE MHOTOWIECHA TEXHOJIOTHH)
Jlarpamxa. KBagpatypras ¢popmyna
I'aycca. CpaBHeHHE KBaApaTypHBIX
hopmyn
. TBopueckoe 3agaHue
10 Texyuuuit ITpopaboTka IEKIIMOHHOTO MaTepHana OIIK-1.5, (KOI\EHL}OTG m,ile
KOHTPOJIb bop H p OIIK-1.6 P
TEXHOJIOTHH)
. TBopueckoe 3a1aH1e
Texymumii [MonroroBka K J1a00OpaTOPHBIM OIIK-1.5, P A
11 (KOMIIBIOTEpHBIE
KOHTPOJIb 3aHATHAM OIIK-1.6

TEXHOJIOTHH)




MaremaTnueckue MOJECIA
ANCPUOANICCKUX U KoJie0aTeIbHbIX

TBopueckoe 3a/1aHue

Texyrmmii nporieccoB. MaremaTndeckast MOJIeNb OIIK-1.5,
12 (KOMITBIOTepHBIE
KOHTPOJIb JIIBATATEIS TOCTOSHHOTO TOKA. OIIK-1.6 TexHOMOMHH)
Moneny 9uCICHHOCTH HaCeIeHNUs 1
9BOJIFOLIMH MOMYJISIUI
[TpubnmxeHHBIE METOIBI PEICHUS
O0OBIKHOBEHHBIX A ((epeHInaIbHBIX
13 Texymumii ypaBHeHUH: Meton Ditnepa. Merton OIIK-1.5, | Tect (koMIbIOTEpHBIE
KOHTPOJIb Pynre-Kyrta. KpaeBas 3agaua. Meton OIIK-1.6 TEXHOJIOTHH)
KOHEYHBIX pazHocTe. Meton
IIPOTOHKH
JluHaMudeckue MOAEIH.
ITpubnuKeHHbIE METOBI PELLICHUS
. OOBIKHOBEHHBIX T dhepeHInaIbHbIX OMK-1.5 3amuTa 1abopaTopHOH
14 KOHi“,H-(I)HB ypaBHeHHiA: Metox Ditnepa. Meron OTIK 1' 6, paboThI (KOMIIBIOTEPHEIE
p Pynre-Kyrra. Kpaeas 3amaga. Meton ' TEXHOJIOTHH)
KOHEYHBIX pazHocTel. MeTon
MPOTOHKHU
JluHaMu4ecKue MOZIETIH. TBOpHecKOe 3aaHHe
Texyrmmmii [MpubmmxenHOE pereHne OIIK-1.5, P
15 KOHTpPOJIb muddepeHnnanbHbIX YpaBHEHUI B OIIK-1.6 (<ommbioTepHbIE
' TEXHOJIOTHH
JaCTHBIX IPOU3BOTHBIX )
Marematuueckuii MassTHUK. TouHOe
pelIeHue 3aaui O MasTHHUKE.
JIBmKeHue MasiTHUKA BOJIM3H
YCTOWYHBOTO / HEYCTOIYHBOTO
I0JIO’KEHUS paBHOBeCHs. MasTHUK C T —
Texymumii 3aryxaaneM. O0 aHATOTHN MEXIY OIIK-1.5, P
16 (KOMITBIOTEpHBIE
KOHTPOJIb HEKOTOPBIMU S KOHOMUYECKUMU OIIK-1.6 TexHOTOrUH)
3a7adaMi 1 MaTeMaTHIECKAM
MasiTHUKOM. MOIeNb «XHIIHHUK-
JKEPTBa» U ee IPUMECHEHHE B
Pa3INYHBIX 00JACTSIX HAYKH U
TEXHUKH
HccnenoBanue HEMMHENHBIX CUCTEM
Ha ($a30BOU MIOCKOCTH. TBOpHeCKoe 3ananHe
Texymuit HccnenoBanue nBMKEHUS OIIK-1.5, P
17 (KOMIIBIOTEpHBIE
KOHTPOJIb MaTeMaTHYECKOr0 MasiTHUKA Ha OIIK-1.6 TexHOJOrUH)
(hazoBoit mmockoctu. Mccnenoanme
MOJIENN «XMITHUK-KEPTBaY
TBopueckoe 3a1aHne
Texymmuit OIIK-1.5,
18 KOHz;]me ITpopaboTka JIEKIMOHHOTO MaTepHaa OIK-1.6 (KOMIIBIOTEpHBIE
' TEXHOJIOTHH)
. TBopueckoe 3a1aHne
Texymumii [TonroroBka k 1a0OpaTOPHBIM OIIK-1.5, P A
19 (KOMIIBIOTEpHBIE
KOHTPOJIb 3aHATHAM OIIK-1.6
TEXHOJIOTHH)
. Brmonaenue x/p Nel
Texymmmii P YK-1.4, Kontponsnas padora (KP)
20 «MareMaTn4eckoe MOIETUPOBAHUE
KOHTPOJIb OIIK-2.1 (TTMCHMEHHO)
CHCTEM H IIPOIECCOBY
Paznen 1. Texanueckue cpeacTra
peanu3anuy HHGOPMAITHOHHBIX TeopeTrnueckne BOIIPOCH
Moomexyvrousas | [POLECCOB (YCTHO) M TIpaKTHYECKHE
1 ale)FeCTaH}I;I; Pazpen 2. IlporpamMMHBIe cpecTBa YK-1.4, 3a1aHus (MMCEMEHHO)
SK3AMCH peanu3anuy HHGOPMAITHOHHBIX OIIK-2.1 TectupoBanue
MIPOIIECCOB (KOMTIBIOTEpHBIE
Paznen 3. Anropurmusanus u TEXHOJIOTHH)
IpOorpaMMUpPOBaHHE

Onucanue nokasarejed U KpuTepueB OLEHMBAHUS KOMIIETEHUMH.

Onucanue MKAJ OlICHUBAHUA




KOHTpOJII: KadyeCTBa OCBOCHHA AMCLHUIIJIMHBI BKIIHOYAC€T B ce0s TCKyH_II/Iﬁ KOHTPOJIb

yCIIEBAEMOCTH M MPOMEKYTOUHYIO

arrecTtanuio. Tekymuid KOHTPOJb

YCIIEBACMOCTU U

MPOMEXKYTOUHAsI aTTECTAlHsl OOYYAIONIMXCS IMPOBOJSTCS B LEISAX YCTAHOBJICHUS COOTBETCTBUS
JOCTHKEHUI  00ydJarommuxcs MO3TalmHbIM TpeOoBaHUSIM 00pa3oBaTeNbHON MpOrpamMmbl K
pe3ynbraTtam 00y4deHus 1 GOpMHUPOBAHUS KOMIICTCHIIUN.

Tekylmuii KOHTPOJb YCIIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHUM, HABBIKOB OOYyYalOIIMUXCA. 3ajada TEKYIIEro KOHTPOJIS — ONEpaTUBHOE U PETryJIspHOE

yIpaBieHHE

y4eOHOH  JIeATEIbHOCTHIO

o6yqalom1/1xc;{ Ha OCHOBEC

oOpaTtHO

CBiA3U U

KOPPCKTHUPOBKHU. Pe3yHBTaTBI OLICHUBAHUWA YUYUTBIBAOTCA B BUJC cpez[Hep"I OLICHKH IIpH MMPOBCACHUUN
HpOMeX(YTOqHOﬁ arTrecranuu.

Hepequb OLCHOYHBIX CpPCACTB, HCIIOJB3YCMBIX IJId OLICHUBAHUA KOMHeTeHHHﬁ, a TaKXcC
KpaTKas XapaKTCPUCTHUKA OTUX CPEACTB ITPUBCACHEBI B Ta6n1/1ue

[IpencraBnenue
HaumenoBanue
No OIICHOYHOT'O Kpatkas xapakTepucTHKa OLIEHOUYHOTO CPEICTBa OLCHOTHOTO
- cpenctea B DOC
cpeacTBa
. KommekTs
CpencTBO MPOBEPKH YMEHHUH MPUMEHSTH IMOJYYCHHBIC 3HAHUS .
KOHTPOJIbHBIX 3aaHUi
KonTponbhas JUIA pelIeHUs 3a1a4 OIPEAEICHHOTO TUIIA [0 TeMe WIIN pa3feny.
1 . . | MO TeMaM AMCITUTLTHHBI
pabota (KP) MoxeT OBITh HCIOJNIB30BAHO Ui OIICHKM 3HAHUH W yMEHUI
(He MeHee AByX
oOyJarormuxcst
BapHAHTOB)
YactiaHo peTIaMEHTHPOBAHHOE 3aaHue, nMeroree
HECTaHIAPTHOE pEIICHHEe W TO3BOJIAIONIEe TUATHOCTHPOBATH
YMCHHS, WHTETPUPOBATH 3HAHUS pa3H4YHBIX  oOxacrtei, | TeMsl rpymmoBEIX
) TBopueckoe apryMEHTHPOBaTh COOCTBEHHYIO TOYKY 3peHus. MoxkeT | u/mnn
3a/aHme BEITMIOJTHATECS B HMHOWBHIYaTbHOM TIOPSIKE WIA TPYNIOH | MHIMBHIYaIbHBIX
o0yyJaromumxcsi. TBOPUYECKUX 3aJaHUN
MoskeT ObITh HCIOJIB30BAHO ISl OLIGHKH 3HAHWM, HABBIKOB W
(viH) ombITa NEATEIBLHOCTH 00YUAIOIIUXCS
CuctemMa CTaHAAPTU3UPOBAHHBIX  3allaHU, TO3BOJSIOIIAS
aBTOMATU3UPOBATh MPOIIE U3MEPCHUST YPOBHS 3HAHUUA U
. P poueaypy p yp dDoH TECTOBBIX
3 | Tecr YMEHHUH 00yJaromerocs. saxammit
MoskeT OBITh HCHOJB30BAHO I OIICHKH 3HAHHWM, YMEHHIH,
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS
CpencTBo, TMO3BOISIONIEE OLCHUTH yMEHHE OO0yJaroIerocs
MUCEMEHHO H3JaraTh CyTh MOCTaBJICHHON 3a/1a4H,
CaMOCTOSITENIFHO TIPUMEHSATh CTaHIAPTHBIE METOIBl PEIICHUS
3amura . N Tempr  nmabopaTOpPHBIX
N MOCTaBJICHHONH  3aJadd C  WCIOJNB30BAaHHEM  HMMEIOMIeHCs
4 | nmaboparopHoOii o pabotr u TpeOOBaHUSA K
nmabopaTopHO#  0a3pl, MPOBOMUTH  aHANU3  IIOJYYCHHOTO
paboThI WX 3aIIuTe
pe3ynbrarta paboThI.
MoskeT OBITh HCIOJI30BAHO JJIsi OIEHKH YMEHHWH, HABBIKOB H
(1K) OMBITA AESTENILHOCTH 00YYarOIINXCS
Ilepeuens
TEOPETUIECKUX
CpeacTBo, TO3BOJISIONIEE OLEHUTh 3HAHUS, YMEHUS, HABBIKOB U | BOMPOCOB u
s | Sxsamen (1) ombITa AesITeNbHOCTH, 00YUYaloMErocs Mo JUCITUILIHHE. MPAKTUUECKUX 3aJaHUM
MoskeT OBITh HCIIONB30BAaHO JJIsI OLIEHKM 3HAHWH, yMEHHH, | K 9K3aMeHY,
HaBBIKOB ¥ (MJIN) OTBITA JESITEIBHOCTH O0YJIarOITUXCS TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTUH)

Kpurtepnu u mkajibl olleHUBAHUSI KOMIIETEHIUI B pe3y/ibTaTe U3yYeHus JMCHUILIMHBI IPH
NpOBe/IecHUM ITPOMEKYTOYHOM aTTecTanium B gopme IK3aMeHa.

HIkaJjia oueHMBaHUsI YPOBHSI OCBOCHUS KOMIIETCHIUM

YposeHb

IIIxane! oLeHUBaHUS Kpurepuu onieHuBanust OCBOCHHUS
KOMIIETEHIIUI

«OTIIUIHOY OOyJaronuiicss NPaBWIBHO OTBETHJ HAa TEOPCTHYECKHE BOMPOCHL Bricokuit




[lokazan oTnu4HbIE 3HAHWA B paMKax ydeOHOro Marepualia.
IIpaBwIbHO BBINONHUI TpakTHUYecKue 3afgaHus. [lokaszan oriandHbIe
YMEHHS U BJIQJICHUSA HaBbIKAMH TPHMEHEHUs MOJIYYECHHbIX 3HAHUH 1
YMEHHH IIpHM pEIIeHHH 3a7ad B paMKax y4eOHOTO MarepHaia.
OTBeTHI Ha BCE JIONIOTHUTEIbHBIE BOIPOCHI

OOydatomuiicss ¢ HEOONBIIMMH HETOYHOCTSAMH OTBETHJ Ha
TEOpeTUYeCKUe BOIMpPOCH. [lokazanm Xopomme 3HAHHS B paMKax
yaebHoro Matepuaiga. C HEOONBIIMMU HETOYHOCTSMH BBITIONHUIT
«XOpOLIO» npakTHdeckue 3amaHus. llokaszanm Xopomine yMeHHs M BIaJeHUS bazoBbrii
HaBbIKAMU IIPUMEHEHMs] IIOJIydeHHBIX 3HAHUH ¥ YMEHUH npuU
peuieHuH 3aja4 B paMKax YydeOHoro wMmarepuana. OTBeTH1 Ha
OOJIBIIMHCTBO JONOJHUTEIBHBIX BOIPOCOB

O6y‘lalOIlIPII710H C CYHCCTBCHHBIMU HETOYHOCTAMU OTBCTHUII Ha
TCOPCTUYCCKHUEC BOIIPOCHI. ITokazan YAOBJICTBOPUTC/IbHBIC 3HAHUSA B
paMKax yqe6Horo MaTtepualja. C CYHICCTBCHHBIMU HETOYHOCTAMU
BBIITOJIHAJI TPAKTHICCKUE 3adaHUA. Ilokazan YAOBJIETBOPUTEIIBHBIC

«YIOBIJIETBOPUTEIBHO» N MuHUMAaTLHBIA

YMEHHUS W BIAICHUS HaBBIKAMU IPUMEHEHHUS TONYYCHHBIX 3HAHUU H

YMEHHH TIpH peImIeHHH 3aJad B paMKax ydeOHOro MaTepuana.

JomycTiii MHOTO HETOYHOCTEH IpH OTBETE Ha JOIMOJHHUTEIHHEIC

BOIIPOCHI

OOyJatoniuiicss TPH OTBETE HAa TEOPETHYSCKHUE BOMIPOCHI W TIPH

BBIITOJIHEHUH MIPaKTUYECKHUX 3a1aHnui MIPOJIEMOHCTPUPOBAI Komnerenuuu
«HEYAOBIETBOPUTENIBHO» | HEJOCTATOYHBIM YpOBEHb 3HAaHWW W YMEHUH NpH PEIIeHUHU 3a7ad B HE

pamkax ydeOHOro martepuana. [Ipu OTBeTax Ha [OMOJHHUTEIbHBIC | CHOPMUPOBAHBI
BOIPOCHI OBLIO TOMYIIEHO MHOXECTBO HEMPABUIBHBIX OTBETOB

KpuTtepuu u mKaiabl olleHUBaHUS Pe3yJIbTATOB 00yUeHHUsI PU MPOBeIeHN U
3K3aMeHa B (popMe TeCTHPOBAHUSA

TectupoBanue
[Ikana onleHNBaHUSA Kpurepuu oneHnBanus
OOyuaronuiicst BepHo otBeTmsi Ha 90 — 100 % TecToBBIX 3amaHWil TpH
COTIIUYHOY
MPOXO0XKJCHUHN TECTUPOBAHHS
OOyuaromuiicst BepHo oTBeTmii Ha 80 — 89 % TecToBBIX 3amaHWi TIpH
«XOPOIIIO»

MNPOXOKACHUU TECTUPOBAHUA

OO6yuatonuiicss BepHo otBetun Ha 70 — 79 % TecTOBBIX 3aJaHUil mMpH

«YAOBJICTBOPUTCIILHO»
MMPOXOXKIACHNU TECTUPOBAHUA

OO6yuatonuiicss BepHO OTBeTHN Ha 69 % © MeHee TECTOBBIX 3alaHud MpHU

«HEC YAOBJICTBOPUTCIIBLHO»
MMPOXOKIACHNU TECTUPOBAHUA

Kpurepun u mkaJjbl olileHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPU NPOBeAeHUN
TeKYyIIero KOHTPOJIsl yCIeBaeMOCTH
Kputepuu u mkana olieHuBaHus KOHTpoIbHOU paboTsl (KP)

Ilxana
Kpurepuu oneHnBanus
OIICHUBAHHUS
ITonHOe packpbiTHE TEMBl, YKa3aHME TOYHBIX HA3BaHUI W OIpEAesIeHUH, NpaBHIIbHAS
MYJIUPOBKa TIOHATUH M KaTeropuid, TPUBEJEHBI BCE HEOOXOIUMBI MYJIBI
COTITHIHOY (dbopmMynHpoBKa MO aTeTOpHid, TpHBENE ce Heo0Xon e (hopmysl,

COOTBETCTBYIOI[asl CTATHCTHKAa M T.I., BCE 3a/JaHUs BBIIOJIHEHBI BEPHO (BCe 3a7a4d
peIIeHs! MPaBIIBHO)

HenocratouHo moOMHOE pacKpbITUE TEMBI, OJHA-BE HECYIIECTBEHHBIE OIMMOKH B
OTIPE/ICIICHUY TIOHATHI W KaTeropuii, B (GopMyliax, CTATUCTHYCCKUX MAHHBIX U T. II.,
«XOPOTIIOY KapJIUHAJIBLHO HE MEHSIOUIME CYTh M3JI0KEHMS, HaJlMuhe HE3HAUUTEIbHOIO KOJUYECTBa
rpaMMaTHYeCKUX W  CTHJIMCTHYCCKHX  OIMMOOK, OJHA-IBE  HECYIICCTBEHHBIC
MOTPEIIHOCTH [IPH BBITIOJIHEHUH 33IaHUH WM B PEIICHUSX 3a7a4

OTBerT oTpakaeT JHIIG OOINee HampaBliCHHE HW3JI0XKCHHUS JIEKIIMOHHOTO MaTepHala,
Ha4Yre OoJiee JBYX HECYIIECTBCHHBIX WM OJHOM-IBYX CYIIECTBCHHBIX ONIMOOK B
«YAOBJICTBOPUTCIILHO» ONpEeJCICHNN TOHATHI W KaTeropuil, (GpopMylax, CTaATUCTUYECKHX JAHHBIX W T. IL;
0OJIBIIOE KOJMYECTBO TPAMMATHYECKUX W CTUJIMCTHYECKHX OIMMOOK, OJHA-TBE
CYINECTBEHHBIC OMMOKY NIPH BHITIOJHEHUH 3aIaHUI WIIM B PEIICHUSX 33124

Obyuarowuticss TEMOHCTPUPYET c1aboe MOHUMaHUe IPOrpaMMHOTO MaTepuana. Tema He

«HEYIOBJIETBOPUTEIBHO» N .
packpsiTa, 601ee IBYX CYIEeCTBEHHBIX OMMOOK B ONIPEACICHIN MOHSATHI 1 KaTeTOpHid, B




(,’popMynax, CTaTUCTUYCCKHUX OaHHBIX, IIPHW BBIIIOJIHCHHUH 3aﬂaHHI71 HUJin B PCHICHUAX
3aa4, HAJTMYUC rpaMMaTUYCCKUX U CTUIIUCTUHYCCKUX OIITMOOK 1 ap.
Her otBera. He Ob1II0 HOMBITKY BBIIOJIHUTH 3aJaHuC

KpI/ITepI/II/I 1 1IKajla OOCHUBAHUS TBOPYCCKOI'O 3alaHUsA

IIxama
OLICHMBaHMS

Kpurepun oneHnBanust

«OTIUYHO»

IIpencraBnenHast paboTa AEMOHCTPHPYET TOYHOE IMOHMMAHUE 3aJaHUS U TIOJIHOE €My
coOTBeTCTBHE. B paboTe mpuBOASTCS KOHKPETHBIE (haKThI U TPUMEPHI.

Marepwuan u3noxeH jJorudHo. PaboTa u popma e€ mpencTaBieHus SBISIETCS aBTOPCKOA,
BBIIIOJTHEHA  CaMOCTOSATENIBHO M COJACPXKUT  OONIBIIOE  YHCIO  OPUTHMHAIBHBIX,
n300peTaTeNbHBIX IPHUMEPOB.

O¢d¢exTBHOE  UCMONB30BAaHME  W300paXeHMH, BHJIEO, aynuo W JIPYrux
MYJIbTUMEIMHHBIX BO3MOXKHOCTEH, YTOOBI ITPEACTaBUTH CBOIO TEMY U BBI3BAaTh UHTEPEC.
[IpeseHTanuss MMeeT Bce HEOOXOAMMBIE pa3lelibl, JaHHble 00 aBTOpe, CCBUIKM Ha
UCTOYHHMKH, O(OpPMIICHA B OJHOM CTHiIe. TeKCT He M30bITOYeH Ha ciaiijie, He HMeeT
ophorpaduyeckux 1 peyeBbIX OMHOOK

«XOpPOLIO»

[IpencraBnenHas paboTa JEMOHCTPHPYET NMOHUMaHKE 3aiaHus. B paboty BkitouaroTcs
Kak MaTepHaybl, HUMEIOUIME KaKk HElMOCPEJCTBEHHOE OTHOLICHHWE K TeMe, TaK H
MaTepHansl, He MMEIue OTHOIeHUs K Hed. CopepxkaHue pabOTBI COOTBETCTBYET
3aIaHMI0, HO HE BCE aCHEKTHI 3aJJaHUs PacKpPHITHL. B paboTe ecTb 37eMEHTHI TBOPYESCTRA.
Hcnone3yoTcs OQHOTHITHBIE MYJIbTUMEANHHBIE BO3MOXKHOCTH, HIIM HEKOTOPBIC M3 HHX
OTBJICKAIOT BHUMaHHE OT TeMbl npe3eHTanud. OCHOBHBIC TpeOOBaHMSA K Ipe3CHTalUH
COOJFOZICHBI, HO OTCYTCTBYET BBIIIOJHCHHWE TPeOOBaHWI MO0 K OQOPMIICHHIO, THOO K
comepxaHuto. TekcT Ha ciaiile He WH30BITOUEH, HO IUIOXO YHUTAETCS, HECKOJIBKO
HEYJa4YHBIX PEYEBBIX BHIPAKCHHH.

«YZOBJIETBOPUTEIBHO»

B paborty BriItoueHa coOpaHHas 00y4aromuMest HHPOpMalys, HO OHa He aHAIU3UPYETCs
U He oueHuBaercs. HapylieHue JOTMKM B UW3J0KeHMH Marepuana. OObldHas,
CTaHJapTHas paboTa, IEMEHTH! TBOPUECTBA OTCYTCTBYIOT.

He wucnonp3yroTcs wu300pakeHUs, BHIEO, ayliuo M Jpyrde MYJIbTHMEIUiHbIC
BO3MOXXHOCTH, WJM MX HCIOJb30BaHUE OTBJEKaeT BHUMaHue. He coOmoneHs
TpeOoBaHMA K OQOPMIICHUIO Npe3eHTauu. CIMIIKOM MHOTO TEKCTa, WIH JBe U Goee
oporpaduaecknx ommOOK, WM pedeBble U opdorpadudaeckre onmOKn

«HCYAOBJICTBOPUTCIIBHO»

BximroueHs! MaTepuainsl, He UMEIOIINE HETIOCPEICTBEHHOTO OTHOIICHUS K TeMe pabOTHI,
coJep)kaHne pabOTHI HE OTHOCHTCS B paccMmarpuBaeMoi mpobieme. OTcyTcTByeET
JIOTHKN B W3JIOKEHWM Marepuana. He ucronb3yroTcs n3o0pakeHHs, BHIEO, ayAno H
Jpyrue MyJIbTUMEINIHHbIE BO3MOXKHOCTH, MJIM MX HCIIOJIb30BaHNE OTBJIEKAaeT BHUMAHHUE.
He cobuonens! TpeboBaHus K 0(OPMIICHHIO NPE3CHTAINN

KpI/ITepI/II/I 1 IIKaJjia OIICHUMBAHU TCCTa

[IIxana oneHUBaHUS Kpurepuu onieHnBanust

COTIIUYIHO»

Oobyuarommiicst BepHO oTBeTIIT Ha 90 — 100 % TECTOBBIX 3a1aHMA
MIPH TPOXOKICHUH TECTUPOBAHUS

«XOPOLLIO»

OO6yyarommmiics BepHO oTBeTHI Ha 80 — 89 % TecToBBIX 3aJaHUit
IIPHU MPOXOXKIEHUH TECTUPOBAHUSA

«BavYTCHO»

«YHOBJICTBOPUTCIILHO»

OO6yyarommmiics BepHO oTBeTHI Ha 70 — 79 % TecTOBBIX 3aJaHUi
IIPU MPOXOXKIECHUH TECTUPOBAHUS

«HE YAOBJCTBOPUTCIHHO»

OOyyaromumiics BepHO OTBEeTWJI Ha 69 % U MeHee TEeCTOBBIX

«HEC 3a4YTCHO» o
3aJaHUU IPHU MPOXOKICHUN TECTUPOBAHUS

KpuTepuu u 1mkasna olleHMBaHUS 3alUThI Ja00OPaTOPHON pabOThI

IIxana oneHUBaHUS

Kpurepuu onieHuBaHus

JlaGopatopHast paboTa BEITIOJTHEHa B 0003HAYCHHBIN MpernoaaBaTeieM CpOK, TUChbMEHHBIN
oTueT Oe3 3aMeUaHH.
JlabopaTopHass paboTa BBINOJIHEHA OOYYAIOMIMMCS B IOJHOM O0BEME C COONIOJICHHEM

COTIIMYHOY HEoOX0ANMOM MIOCJIEI0BATEILHOCTH. OOyuaromuiics paboran TIOJTHOCTBIO
CaMOCTOSTENILHO; TI0Ka3all He0OX0IMMbIE [UIsl NPOBEAEHHs pabOThl TEOpPETHIECKUE 3HAHUS,
NIpaKTHYECKUe yMEHMsl M HaBbIKM. Pabora (oTuer) odopmileHa akkypaTHO, B Hamboiee
ONTHUMAJIEHOH JUIsl (PUKCALMU pe3yIbTaToB hopme

«xopoIo» JlaboparopHas paboTa BBINIOJIHEHA B 0003HAYEHHBII MTpenojaBaTesieM CPOK, TMChbMEHHBIN

OTYET C HEOOIBIINMU HCI0YCTAMH.




[IIkama orieHUBaHUS

Kpurepun onieHnBanus

JlaboparopHas paboTa BEINOJHEHA 00YYaAIOIIMMCS B ITOJHOM 00BEME M CaMOCTOSTEIBHO.
JlomyiieHbl OTKJIOHEHUSI OT HEOOXOAMMOH IOCIeIOBAaTENbHOCTH BBINOJIHCHUS, HE
BIMSIONIME HAa NPaBWIBHOCTh KOHEYHOTO pe3ynbTaTa. PaboTa IOKa3bIBaeT 3HAHUE
o0ydJarommMcs OCHOBHOTO TEOPETHYECKOTO MaTepuala ¥ OBJAJCHHE YMECHUIMH,
HEOOXOIMMBIMU I CAMOCTOSTENIHOTO BBIIIOJIHEHHS PaOoThl. JIOmyIeHsl HETOYHOCTH H
HEOPEKHOCTH B 0()OPMIICHHH PE3yIbTATOB PadOTHI (OTUETA)

«YAOBJICTBOPUTCIILHO»

JlabopaTopnast paboTa BEITIOIHEHA C 33JeP)KKOH, MMCHbMEHHBIA OTYET C HEIOUYCTaMH.
JlabopaTopnast pabota BBIONHAECTCS B OdopMiseTcs 0OydJaromuMcs MPHU MOCTOPOHHEH
nomomy. Ha BeimojHeHWe paboTHl 3aTpauMBaeTcsi MHOro BpeMeHu. OOydaromuiics
MOKa3blBaeT 3HAHUS TEOPETHYECKOTO0 Marepuaja, HO HCIBITBIBAET 3aTPYAHEHHE IpH
CaMOCTOSTENILHOM padoTe C HCTOUYHMKAMH 3HAHUU WM NpUOopamu

«HCYIOBJICTBOPUTECIILHOY

J]a6opaTopHa>1 pa60Ta HC BBIIIOJIHCHA, MUCbMEHHBIM OTYET HE MMpCaACTaBJICH.

Pe3ynbraThl, Mojgy4yeHHbIe 00y4YaronIMMCs, HE O3BOJISIOT C/EIaTh MPaBUIBHBIX BHIBOJOB U
MOJIHOCTBIO  PAacXOAATCsl C IIOCTABJIEHHOW uenblo. [lokaspiBaeTcss IUIOXOE 3HaHHE
TEOPETUYECKOr0 MaTepuajla U OTCYTCTBUE HEOOXOAUMBIX YMEHUH.

JlabopaTopnass paboTra HE BBIOJIHEHA, y YYamIeTocs OTCYTCTBYIOT HEOOXOAWMBIC IS
IpOBeJIcHHUsI pabOThl TEOPETHUCCKUE 3HAHUSL, IPAKTHICCKHE YMEHHUS U HABBIKH

3. TunoBbie KOHTPOJIbHbIE 32IAHUS UJIM MHbIE MATEPHUAJIbI, HEO0X0AMMBbIE
JJISL OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJbHOCTH

3.1 TunoBble 3a1aHus 1151 NPOBEEHUS] KOHTPOJIbHBIX PadoT

Huxe mpuBenenbl oOpas3iibl THUMOBBIX BapHAHTOB KOHTPOJBHBIX PabOT, MpPeayCMOTPEHHBIX
paboueii mporpaMMON AUCITUTUIHHBI

OO6pasel1 TUIIOBOTO BapuaHTa KOHTPOJILHON pabOThI

1o Teme «MareMaTuueckoe MOJICIIMPOBAHUE CUCTEM U MTPOIIECCOBY
[Ipenen nauTensHOCTH KOHTPOJIS — 60 MUHYT.
[Ipemyiaraemoe KOJIMYECTBO 3a1laHui — 3 3aJaHUSI.

3aganue 1.

Haiitu kopeHb ypaBHEHHs UYHUCIEHHO M, €CIIM 3TO BO3MOXXHO, aHaJIUTH4YecKU. Pe3ynbTaTsl
CPaBHUTbH. BBIMOIHUTE MPOBEPKY.

3ananue 2.

x—sinx=0,25

Haiitu yncieHHo KOpHH NOJIMHOMA. BBIMONIHUTE NPOBEPKY

3aganue 3.

X2 —12x—4=0

Pemute CJIAY npsMbIM 1 UTEpaIllMOHHBIM METOAOM. BBITTOTHUTE POBEPKY.

3amanue 4.

4X1 + X2 +4X3 =138
2x1 + 4XZ + 6X3 =225
X1 +2xy +x3 =80

Haiitn 3HaueHue mnepoBoil mNpou3BOAHONW (GYHKIUMM B Touke x. Haiitu aHanmuTuyeckoe
BBIp@)KEHUE JUIS MPOU3BOJHOrO mopsaka n 3Tod ¢yHkiuu. HaiiTm ompeneneHHbI HHTErpai

(GYHKIIMHM Ha OTpe3Ke.

3aganue 5.

f(x)ze_xz,x=2,n=3




Haiitu skcTtpeMyMbl M 3HaueHHs (YHKIMU B TOYKax HSKcTpemMyma. lIpoBepuTh 3HaueHHe
IPOM3BOJHONW B TOukax 3kcrpeMmyma. IloctpouTs rpaguk (yHKIMH Ha OTpe3Ke, ConAeprKalleM
KCTPEMYMBI.

f(x)=sin’ 2x, x[~1;0,4]

3amanue 6.
Pemmuts muddepennmansHoe ypaBHenue Ha orpeske. [loctpouts rpaduk.

y"+ny=O,y(0)=1,y'(0)=0,xe[1;6]

3.2 TunoBble TBOpYECKHUE 3aJaHUS

3amaHusl BBUIOKEHBI B AJIEKTPOHHON WH(pOpMaMOHHO-0Opa3zoBarenbHoil cpeae KpMIKT
HpI'VIIC, noctynHo# oOydarommeMycs dyepe3 ero Ju4Hblid kabuHeT. TBopUeckoe 3amanne J0JKHO
OBITH BBINOJHEHO B YCTAHOBJIEHHBIN MPENO/aBaTEIEM CPOK. Pe3ysbTaT BBINOIHEHHS] TBOPUECKOIO
3aJjaHUsl OTIIPABIISIETCS HAa TPOBEPKY IO CpeAcTBaM HH(POPMAIMOHHO-00pa30BaTEIbHONU CPEJIBI.
OneHka 3a BBIIIOJIHEHUE TBOPYECKOIO 3aJaHMs, a TaKKEe KOMMEHTApUUM M PEKOMEHJALUU
npenoaaBarens GUKCUPYIOTCS B UH(POPMAIIMOHHO-00pa30BaTEIbHOM Cpejie.

Hwxe mnpuBenensl 00pa3ibl THUMNOBBIX BApUAHTOB 3aJaHUN PEKOHCTPYKTHUBHOTO YPOBHS,
MPEelyCMOTPEHHBIX paboyueii mporpaMMoii.

OO6pa3zer] TBOPUYECKOI'O 33aHUs IO TEME
«IloaroroBka K 1a00paTOPHBIM 3aHATUAM»

1. Haiitu Bce nelicTBUTENbHBIE KOPHU ypaBHEHUS € +2x—3=0 ¢ TOYHOCTHIO e=10"*
KOMOWHHUPOBAHHBIM METOJIOM U METOJ0M HuTepanuu. CpaBHUTh YUCIIO IIAaroB, HEOOXOAUMOE IS
JOCTHKCHMS OJMHAKOBOM TOYHOCTH 3TUMHU METOJaMH. BEIUKMCIEHHS BECTH C OJHUM 3aIllaCHBIM
3HAKOM.

3.3 TunoBsblie TeCTOBBIE 3aJaHUS 10 pa3ae/ly/TeMe/IUCUUIIINHE

TectupoBanue NpPOBOAUTCA IO OKOHYAHWIO U B TEYEHHE TOJAA IO 3aBEPLICHUI0 M3YYCHHS
JUCLUIUIMHBI U pazfena/ TeMbl (KOHTPOJIb/IPOBEPKA OCTATOYHBIX 3HAHWM, YMEHUMN, HAaBBIKOB U
(umu) omblta JesTenbHOCTH). KoMmbploTepHOEe TecTHpOoBaHHME OO0YYaloLMXCs IO TeMaM
UCIIOJIb3YETCSI IPU MPOBEACHUH TEKYIIETO0 KOHTPOJIS 3HAHUI 00yJarommxcs.

Tectsl hopmupyroTcs u3 (hoH/1a TECTOBBIX 3aJaHUH 1O AUCLUILIINHE.

Tect (megarornyeckuii TeCT) — ATO CUCTEMA 3a/laHUN — TECTOBBIX 3a/laHUl BO3pacTaroleit
TPYAHOCTH, crieuduueckoil ¢Gopmbl, Mo3BoJsAONIAs YPPEKTUBHO H3MEPUTh YPOBEHb 3HAHHM,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA JIEATEIbHOCTH 00yYarOIINXCS.

TecroBoe 3aganmne (T3) — BapbupyrOWasca MO 2JIEMEHTAM COJEPKAHUSA U IO TPYAHOCTH
€AMHMIIA KOHTPOJBHOTO MaTepuana, MHHUMallbHas COCTABIISIONIAs €AWHUIA  CIIOKHOTO
(cocTaBHOr0) MENarornyeckoro TecTa, MO0 KOTOPOW HCHBITYEeMBbI B XOJi€ BBIOJHEHHS TecTa
COBEpILAET OT/ENBHOE JEHCTBHUE.

®ong  TectoBbix 3agaHuii  (PT3) mno agucHuIIIMHE — 3TO  COBOKYIIHOCTH
CUCTEMATHU3UPOBAHHBIX JUAarHOCTUYECKUX 3a/laHui — TecToBbIX 3afanuil (T3), pazpaboTaHHBIX MO
BCEM TEMAaTHYECKUM pasjenam (AWJaKTHYECKUM eIMHULAM) JUCHUIUIUHBL  (IPOILEAIINX
anpoOaluio, SKCIepTU3y, PErucTPaIio U UMEIOIUX U3BECTHBIE XapaKTePUCTUKH) criennduuecKoit
(bopMBl, TO3BOJISAIONIECH aBTOMAaTH3UPOBATh MIPOLEYpY KOHTPOJIS.

Tunbl TeCTOBBIX 32 JaHUM:

3T3 — TecroBoe 3amanue 3akpbiToil ¢opmbl (T3 ¢ BBIOOPOM OJHOTO WM HECKOIBKHX
MPAaBUJIbHBIX OTBETOB);

OT3 — TecroBoe 3amaHHe OTKPBHITON (OPMBI (C KOHCTPYUPYEMBIM OTBETOM: T3 ¢ KpaTKuM
pernamenTupyembiM oTBeToM (T3 momonHenus); T3 cBoOOIHOrO U3IOXKEHUS (C Pa3BEPHYTHIM
OTBETOM B IIPOU3BOJIBHON (hopMme)).



CTpyKTYypa TeCTOBBIX MaTepPHAJIOB MO JUCHUILINHE
«MaTtemaTn4eckoe MO/Ie TMPOBAaHUE CUCTEM U MPOLECCOB»

XapakTepucTuka Konnuecto
Mupnukarop Tema B coorBercTBuu ¢ PIT/{ CouneprxaTeNnbHbli AIEMEHT COJIEPIKATEIILHOTO TECTOBBIX

3JIEMEHTA 3a1aHui, THITBL T3

OIIK-1.5 Ucnone3yer Onpenenenue MaTtematuueckoil | OmnpezneneHne MaTeMaTHYECKOH 3HaHue 2-0T3

(hU3KMKO-MaTeMaTHYECKUIA MOJICIIH; MaTeMaTU4YeCKOro, | MOEIH 2-3T3

ammapar Uit pa3padoTKu HMHUTAIHOHHOTO u Ymenus 2-0T3

MPOCTBIX MATEMAaTUYECKUX | CTATUCTUYECKOTO MOJEIUPOBAHUS. 2-3T3

MOJIeIICH SIBJICHMIA, Meroapl  HOCTpOEHUsT — Mojeieil JleiicTBus 2-0T3

MIPOLECCOB M 0OOBEKTOB Pa3NMYHBIX CHCTEM H IIPOIIECCOB. 2-3T3

npu 33aJTaHHbIX Knaccuduxauus, METOIBL | MeTo/bl TOCTPOSHUS MOJIETIEi 3HaHue 2—-0T3

JAOIYIICHUAX U HcciieIoBanus Mozerei. Pa3IMYHBIX CHCTEM U IPOLIECCOB 2 -3T3

OrpaHHYEHHIX Hcrounnku MOTpEeIIHOCTEH VMeHus 2~ 013

OIIK-1.6 Hcnonb3yer MOJIETUPOBAHHS 2313

METO/Ibl MATEMaTHYECKOTO TleiicTaus 2-0T3

aHanu3a ¥ MOJIEINPOBaHUS 2-3T3

M1t 060CHOBAHMS . VICTOYHMKY MOTPETHOCTEN 3uanue 2-0T3

HPUHATHS PEIICHUH B MOJIETMPOBAHNS 2-3T3

podeCCHOHANBHOM

JIeATETbHOCTH Ymenust 2-0T3

2-3T3

JericTBus 2—-0T3

2-3T3

Pelienne HenmMHEHHBIX ypaBHeHUH. | VTepalyioHHbIE METOJIbI pEILICHUS 3HaHue 2-0T3

HTepaliioHHbIe METO/IbI PELLICHUS CUCTEM JIMHENHBIX 2-3T3

CHUCTEM JIMHEHHBIX alnreOpandeckux | anreOpandecKux ypaBHEHHI VmMenus 2-0T3

ypaBHEHUH. AHAIN3 TaHHBIX. 2-3T3

WHTepnionsanus. AIIPOKCHMAIHS. IeticTBust 2-0T3

Perpeccus. CriiaxuBaHue JaHHBIX 2-3T3

Pemenne nenuHeiHbIX 3HaHue 2-0T3

ypaBHEHHI 2-3T3

YMmeHus 2-0T3

2-3T3

JeiicTBus 2-0T3

2-3T3

WaTepnonsauus. 3HaHue 2-0T3

Anmnpokcumanus. Perpeccust 2-3T3

YmeHus 2-0T3

2-3T3

JeticTBus 2—-0T3

2-3T3

KBanparypHsle Gpopmyiasl. Meron KBanparypHbie GpopMyIts! 3HaHue 2-0T3

Tpanenuu. Meron CuMIcoHa. 2-3T3

Meron I'aycca. Uncnennoe Ymenns 2-0T3

HHTETPUPOBAHUE U 2-3T3

nmudbepeHpoBanme JeiicTBust 2-0T3

KBaJIpaTypHOH (GOpMyITB HA OCHOBE 2-3T3

MHoroueHa Jlarpamka. YucieHHOe HHTETPUPOBAHUE U 3HaHue 2-0T3

Mpmuorounens! JIexxanapa. nuddepeHnnpoBanme 2-3T3

Ksanparypras dpopmyna ['aycca KBaJIpaTypHOI (opMyJIbI HA Ymenust 2-0T3

OocHOBe MHOrousieHa Jlarpanxa 2-3T3

JeiicTBus 2-0T3

2-3T3

MHorounens! Jlexanapa. 3HaHue 2-0T3

Ksanparypnas ¢popmyna "aycca 2-3T3

YMmeHus 2-0T3

2-3T3

JeiicTBus 2-0T3

2-3T3

MaremaTHyecKue MOJIeNN Maremarnueckue Moaenu 3HaHue 2-0T3

aTlepUOIMYCCKHX M KOIeOaTebHBIX | alepHOJHIECKUX MIPOLECCOB 2-3T3

mpoleccoB. MaTemaTuueckas VMmenus 2—-0T3

MOJIETb JBUraTeIsl IIOCTOSTHHOTO 2-3T3

TOKa. MoJIeNny YNCIeHHOCTH HeiictBust 2-0T3

HaceJIeHHsl U 3BOJIIOLUH MOMYIAINH 2-3T3

Maremarnueckue Moenu 3HaHue 2-0T3

KoJie0aTeNbHBIX MPOIIECCOB 2-3T3

Y™menust 2-0T3

2-3T3

JeiicTBust 2-0T3

2-3T3




Mopenu 4YiCIeHHOCTH HacelIeHUs 3HaHue 2-0T3
1 9BOJIIOLIUHM MOMYJISIIIUH 2-3T3
YmeHus 2-0T3
2-3T3
JeiicTBus 2-0T3
2-3T3
IpubKeHHbBIE METOIBI PELICHHSI Meron Diinepa 3HaHue 2-0T3
OOBIKHOBEHHBIX 2-3T3
nudbepeHIanbHbIX YpaBHSHHUH]: Ymenus 2-0T3
Meron Diinepa. Merox Pynre- 2-3T3
Kyrra. Kpaeas 3agaqa. Merog JeiicTBus 2-0T3
KOHEYHBIX pazHocTel. MeTon 2-3T3
IIpOrOHKH Meron Pynre-Kytra 3HaHue 2-0T3
2-3T3
Ymenus 2-0T3
2-3T3
JlericTBus 2—-0T3
2-3T3
MeTo KOHEUHBIX pa3HOCTEH 3HaHue 2-0T3
2-3T3
Y™menust 2-0T3
2-3T3
JlericTBus 2—-0T3
2-3T3
Maremartuyeckuii MasTHUK. Tounoe | TouHoe penieHue 3a1auu o 3HaHHe 2-0T3
peLIeHHUE 33/1a4U O MAsITHUKE. MasiTHUKE 2-3T3
JIBr>xeHUE MasSTHHUKA BOJIU3U Ymenust 2-0T3
YCTOHYHMBOrO / HEYCTOHINBOTO 2-3T3
MOJIOXKEHWUsI paBHOBecHst. MasTHHK HeiictBust 2-0T3
¢ 3aryxanueM. O0 aHAJIOTHU MEXIY 2-3T3
HEKOTOPBIMU SKOHOMUYECKUMH JIBrKeHne MasiTHUKA BOJIU3U 3HaHue 2-0T3
3aJa4aMi U MATEMAaTUYECKUM YCTOHYHBOrO / HEYCTOWYNBOTO 2-3T3
MasTHUKOM. MOJIeNb «XHIIHHUK- TIOJIO’KEHHUS PAaBHOBECHS Ymenus 2-0T3
KEPTBay U ee IPUMCHEHHUE B 2-3T3
Pa3IMYHBIX 00IACTAX HAYKH U TleicTBuA 2-0T3
TEXHUKH 2-3T3
Monenb «XUIIHUK-XKEPTBa» 3HaHHe 2-0T3
2-3T3
YmeHus 2-0T3
2-3T3
JeiicTBus 2-0T3
2-3T3
> 216
Hroro no qucumiuimie 108 - OT3
108 —3T3

[Tonusiit kommiekT @T3 XpaHUTCS B 31EKTPOHHON MH(OPMALIMOHHO-00pa30BaTeIbHON cpefe
KpWXKT UpI'VIIC u obyuaromuiics UMeeT BO3MOXXHOCTb O3HAKOMHTBCSI C JIEMOHCTPALMOHHBIM
BapuantoM OT3.

Huxe npuBeneH oOpasell TUIIOBOTO BapHaHTa WTOTOBOTO TECTa, IMPEAyCMOTPEHHOIO
paboueii mporpaMMoil TUCHIUTIIHHBI

Obpazey munogozo apuanma umo208020 mecma,
npeodycmMompeHHo20 paboueli npocpammol OUCYUNTUHb]

Tect conepxkut 18 Bonpocos, B Tom uncie 9 — OT3, 9 — 3T3.
Hopwma Bpemenn — 50 MuH.
OGpa3zelr TUTIOBOTO TECTa COJCPXKUT 3aaHus JJIsI OIEHKH 3HAaHWW, YMEHUH, HABBIKOB U (HMJIH) OTIBITA
JIeATETbHOCTH.
1. Mogenp, npeacTaBisiomas TO, YTO HCCIEAYETCS C MOMOUIbIO YBEIWYEHHOTO WIIH
YMEHBIIIEHHOTO OMUCAHUS 00BEKTa UITU CHCTEMBI — 3TO. ..
A) ®usnueckas MoJIeITb
b) AnanoroBas Mojenb
B) KomnerorepHast Mmozienp
I') Matematuueckas MOJieTb




2. Pacnonoxure  JTanbl  MaTEMaTUYECKOrO0  MOJIEIUPOBAHUS B IMPABHIIbHOU
MOCJIe0BATEIHHOCTH:
A) Ananu3s pe3ysbTaToB MOJEINPOBAHUS
b) Co3nanue KoHIENTYaIbHOW MOJICIH
B) UccnenoBanue nocTpoeHHON MOJIENH
I') ®opmupoBanre MaTeMaTHIECKON MOJIETH
J1) TloctanoBKa 11€J11 MOJEITUPOBAHUS

3. BriOepure MOHOTOHHO YOBIBAIOIIYIO/BO3PACTAIOILYIO (DYHKIHH

A) MOHOTOHHO YOBIBarOLIAsI 1) .
B) MoHOTOHHO BO3pacTaroiast 2) i
B) Hemonoronnas GpyHKIus 3) -

4. B oTBere HamUIINUTE 3HAYEHHE KOPHS ypaBHEHUS y=f(X)
yA
4

'—}’=f(JC){ N
®
-4 0f 1 4

T

o |

5. Ha mnockoctu Bl BUauTE rpaguku GyHKIUN z(X) U g(X), KOTOpbIE 3aMEHSIOT (QYHKITHIO
0=f(x). B oTBeTe HanumIMTE JIOKAINU3ALUIO KOpHS ypaBHeHUs 0=f(x)



L —

6. Maker apXUTEKTYPHOIO COOPYKEHHUS 110 OTHOIICHUIO K CAMOMY COOPYKEHHIO SBIISICTCS
nmpuMepoM Kakoro kiacca moaenei? Iloackaska: marepuanbHOM i  aOcTpakTHOW? Ecim
MaTepHaJbHOH, TO TEOMETPHUYECKOW, (u3mueckol wiu ananoroBou? Ecmm aOGcTpakTHOW, TO
MHEMOHUYECKOM, MaTEMAaTUYECKOM, BBIYUCIUTEIbHON WX KOMIIBIOTEPHOM?

7. IlpuBenure Ha3BaHUA NPAMBIX MeTOAOB pemieHust CJIAY

8. OpwuruHan - MexaHW4YecKas CUCTEMa - MAasTHUK, COBEPIIAONIUN KoJieOaHUs, MOJCIb -
ANEKTPUYECKas CUCTEMa, TMPEJCTaBIsAtomas co0oil KojebarenbHbli KOHTYp. [Ipumepom kakoro
Kiacca sBisgercs 9ta  Mozenei? Iloackaska: marepuanbHON Wi aOctpakTHOH?  Ecnm
MaTepHaJbHOH, TO TEOMETpPHUYECKOW, (u3mueckoi wim aHanoroBou? Ecmm alGcTpakTHOW, TO
MHEMOHUYECKOU, MAaTEMAaTUUYE€CKOM, BBIYUCIUTEIbHOU WJIM KOMITBIOTEPHOM ?

9. YTo 3HAYUT pEelIUTh ypaBHEHUE?

10. VYpaBHeHHs, ONUCHIBAIOLIME MPOIECC NAJACHUS TeJla HAa 3€MJIK0 [0 OTHOUIEHUIO K
caMOMy BCEMHUPHOMY TSATOTCHHIO, SIBIISIETCA IMPUMEpPOM Kakoro kiacca mogenein? Iloackaska:
MaTepuanbHOW uiu abcrtpakTHOW? Ecnm MarepuaabHOM, TO TeOMETPHYECKOH, (DU3MYECKON WiH
aHajoroBoii? Ecnu aOCTpakTHON, TO MHEMOHHYECKON, MATEeMAaTHUYE€CKOW, BBIYMCIMTEIBHONW WM
KOMIIBIOTEPHON?

11. Kakue MeTo[pl yTOUYHEHMSI KOPHEH BBl 3HaeTe?

12. K urepaunonnsim metojaMm pemenns CJIAY otHocares:
A) Merona nipocToii urepauuu
b) Meton onpenenureneit
B) Meton AAxo6u
I') Meton Kpamepa
) Metop 3eiinens

13. HaszoBuTe 3Tansl pelieHus: HeIMHEHHBIX YpaBHEHHM
A) Otnenenue KopHei
b) Beruucnenue onpenenurens
B) YTounenue kopHeit

14. Kakue MeTo1bl OT/AEIEHUS KOPHEHN Bbl 3HaeTe?
A) Tlo rpaduky GpyHKIUN
b) [Tyrem 3amens! pynkimn 0=f(x) Ha z(X)=g(x)
B) Ilo tabnuue 3Hauennit pynkuuu f(x)
I') Ananutuueckuit MeTO
1) UucneHHslit MeTo



15. npubmmkeHHOE ONMMCaHWE Ha S3bIKE MaTeMaTuku (0TOOpakeHHe Ha MaTeMaTHYeCKOM
A3bIKE) OCHOBHBIX 3aKOHOMEpPHOCTEW W Hambosiee Ba)KHBIX CBOWCTB, MPUCYIIUX HCCIEAYEMOMY
OpUTHHAITY - 3TO ...

A) MaTtemaTtuueckasi MOJICb
b) Muemonunueckast MoJieIb
B) BeruuciaurenpHas Moeinb

16. omucaHue, e BCE B3aMMOCBSI3H, CYIIECTBYIOIIUE MEXAY AJIEMEHTaMU OpHUTHHAIA,
BBIPQXXCHBI C TIOMOIIBI0 MaTeMaTudeckux (Gpopmyn (QyHKIIMOHAIBHBIX 3aBUCUMOCTEH, ypaBHEHUH,
HEPaBEHCTB, CUCTEM YPaBHEHHI, CUCTEM HEPABEHCTB) - ATO...

A) MaTtemartuueckast MOJIEb
b) MuemoHunueckast MOJIeb
B) BoiuucnurenbHas Mmosienn

17. Tlepeuncnute TpeOOBaHUS K MATEMATHIECKON MOJICITH
A) CoOoTBETCTBUE 1IETTU MOJCITUPOBAHUS
b) AnexBaTHOCTH MOZIETU
B) PoGacTHoCTh MOIETH
I') [loreH1IManbHOCTH MOJIENH
1) docTaTouHoCTh MOIEIH
E) CymectBoBanue pemieHus
) EnuHCcTBEHHOCTD peleHUsS
3) IIpocTota Mmoaenu

18. Ilepeuncnute 7 nenei MaTeMaTHUECKOIO MOJIETMPOBAHUS

3.4 Tunosble 3a1aHNs K J1a00paTOPHBLIM padoTam
BapuanTtel 1a60paTopHBIX  pabOT  BBUIOKEHBI B 3JIEKTPOHHOM  HMH(OPMAIMOHHO-
obpazoBarenbHoii cpene Upl YIIC, noctynHoit oOydaromemMycs yepe3 ero JUIHbI KaOUHET.
Hwxe npuBesieH 00Opasiibl TUIIOBBIX BAPMAHTOB Ja00OPATOPHBIX PabOT MO OTAEIHHBIM TEMaM,
MPelyCMOTPEHHBIM paboyeil mporpaMmmon.

O06pa3ern TUIIOBOTO BapuaHTa J1ab0paTopHO paboThI
1o teMe «Crarnueckue mojenu. MaTepnonsuuonHslii MHOrouieH Jlarpanxka. aTeprionaunoHHbIin
MHorowieH HeroroHa. MeTo HauMeHbIINX KBAIPaTOB
IlocTpouTh HMHTEPNOJNALMOHHBIA MOJMHOM JlarpaHa W WHTEPHOJSIMOHHBIA TOIMHOM
Herotona nns pyHKIMM y = y(x), 3aJJaHHOW TaOJINYHO

X 0 1 2 3
y 2.083 3.102 4.529 7.822

Haiitu npubnmxeHHble 3HaueHUs QYHKIIUHU U €€ IPOU3BOAHOM B Touke X =1,5.

O06pa3ern TUIIOBOTO BapuaHTa J1ab0paTopHO paboThI
no teme «/lunamudeckue moaenu. [IpubakeHHbIE METOIbI PElIeHNs] OOBIKHOBEHHBIX
muddepeHMaNbHBIX ypaBHeHUI: Metoa Ditnepa. Meton Pynre-Kytra. Kpaesas 3agaua. Meron
KOHEYHBIX pa3HOCTed. MeTo MporoHKn»
Metonom Pynre-Kyrra npounrerpupoBats nuddepeHipaibHoe ypaBHEHNE

1. Y'=2y—y+e’ y0)=y(0)=1



Ha OTpe3Ke [O; 0,3] ¢ marom h=0,1. HailTu anHanuTudeckoe pelieHue y = y(x) 3aJaHHOTO
YPaBHEHUS U CPAaBHUThH 3HAUCHUS TOYHOT'O U MPUOIMKEHHOrO peleHuit B Toukax x, =0,1, x, =0,2

, X3 = 0,3 . Bce BeIUMCIEHNS BECTH C IISCTHIO JACCATUYHBIMU 3HAKaAMMU.

3.5 [lepeyeHb TeopeTHYECKHX BOMPOCOB K IK3aMeHY
(n71 OLIEHKH 3HAHUM)
Pazgea 1. [lousaiTue Mmoaesn, MoaeupoBannsi. MaremaTudeckoi Moaean
1.1. OmpeneneHne MaTeMaTUYeCKOM MOJENW; MaTEMaTHYECKOro, HMMHUTAIMOHHOTO H

CTaTHCTUYECKOTO MojenupoBaHus. OCHOBHBIE 3Talbl IOCTPOCHUS MaTEMaTHYeCKUX MOJenei
pPa3iInYHbIX CHUCTCM W IIPOLECCCOB. BI/IZ[BI MOﬂeHeﬁ, BUJbI MOJCIIMPOBAHUA, XAPAKTCPHUCTHUKU
00BeKTa MOJIEIMPOBAHUS.

1.2. OcHOBHBIC MPUHIMIIBI PabOTHl BBHIYHCIWUTEIBLHON cpenslt Mathcad (SMath Studio) B
3a/1a9axX MOJICIHPOBAHUS TEXHUIECKIX CUCTEM: ITOAXO0/IbI, BO3SMOXXHOCTH ¥ OTPaHUUICHHSI.
1.3. Ilpocreiimune Moenu.

Pasznen 2. Ctatnyeckne JHHEIHHBIE M HEeJIHHEIHBIE MOJEIN
2.1. Cratnueckue monenu. Mccnenosanne Moaelied METOOAMH BBEIUMCIUTENBHON TEXHUKH C

ncnons3oBanueM Mathcad (SMath Studio).

2.2. Craruueckue mozenu. IloctpoeHune mojeneld MPOCTEHIINX JIMHEHHBIX U HEJIUHEHHBIX
[EMHBIX CHCTEM.

2.3. BbluncnuTenbHbIE METO/ABI IOCTPOEHUS U aHAJIN3a OJTHOMEPHBIX MOJIEIEH.

2.4. OmpeneneHue TPaHCUCHIEGHTHOTO ypaBHeHHA. [paduyeckuid crmocod pemeHHs
ypaBHEHHUS.

2.5. Meron utepanuii.

2.6. Merton HrroToHa.

2.7. DnemeHTHl MaTpuyHOM anredpsl. Meton ["aycca. MaTpuuHslii croco0.

2.8. BoluncnuTenbHbIE METONBI  JIMHEWHOH  anredpel. MeToa TOpPOCTOW  HUTEpalyH.
HeoOxoauMble U JOCTATOYHBIE YCIOBHSI CXOJIMMOCTH MeTo/1a uTepanuii. Merox 3eitnens.

2.9. TloctpoeHue CTaTHUECKUX MOJENIEH MO SKCIEPUMEHTAIIBHBIM JaHHBIM. VHTEpnonsuus u
annpokcuManus GyHKIUH.

2.10. IlocraHoBKa 3amaud UHTEPHONSAIUU. VHTEpHOMAIMOHHBI MHOTOWIEH Jlarpamxa.
WHTepnoiauroHHbIi MHOTOWIEH HproTOHA.

2.11. CrnnaliH-uHTEpHOALHUS.

2.12. llocranoBka 3amaum anmpokcumanuu. [uddepeHnnanpHplii METOJ HaWMEHBIINX
KkBazipaTtoB. YacTHbie cnydyan perpeccuid. uddepeHnnanbHblid, THTETPaTbHbIM METO/I HAUMEHBIIINX
KBaJIpaToB. MeTo/] HAMMEHBIITUX KBaAPATOB ¢ 00001IIEeHHBIMU KOADDUITUEHTAMH.

Paznen 3. luHaMuyecKHe MOJIeJTH
3.1. OcHoBHBIE TPHUHIUIIBEI paboThl BbUKCHUTENBHOU cpeapl MATLAB: moaxomsi,

BO3MOKHOCTHU ¥ OTPaHUYEHMS, TOPSAIOK IPOBEICHUSI CTAHIaPTHBIX PAaCUETOB B 33/1a4ax.
3.2. JlmHamuueckue aHanoruu. [loHsATHE 2IE€KTPOMEXAHUYECKOM, SJIEKTPOrUIPABINYECKON U
AJIEKTPOITHEBMATUYECKON aHAIOTUH.
3.3. Marematuueckoe MOJEIMPOBAHUE CHCTEM C COCPEINOTOYEHHBIMU IapaMeTpaMH.
Mexanuueckue KojiebaTelbHble CHCTEMBI
3.4. MaremaTuueckoe MOJEIMPOBAHUE CUCTEM C pPAcClpeAci]eHHbIMA IapaMeTpaMHu.
BoustHOBBIE IpOLIECCHI.



3.5. BpluncnauTenpHbIE  METONIBI  PEIICHHWS W aHaJdW3a MaTeMaTHYECKUX  Mojele

JTUHAMUYECKHUX TPOLIECCOB.
3.6. Meroasl pemieHHs OOBIKHOBEHHBIX Au(depeHInalbHbIX ypaBHEHUH C HadabHBIMU
ycinoBusiMu. Meroasl Diinepa u Pynre-Kyrra.

3.7. ITlocraHoBKka M peLICHHE KpaeBoW 3amaud. MeToJ KOHEUHBIX paszHocTel. Meron
IIPOTrOHKH.
3.6 IlepeyeHb TUIOBBIX NPOCTHIX NPAKTHYECKHUX 3aJaHUI K IK3aMeHYy
(171 OIIEHKH YMEHUH)
1. IlpuBectu cucreMy K BUAY, IPUTOAHOMY JJI PELICHUS METOJOM UTEpalui
X, X, 4—2x3 +3x4 =1
3¥) Xy T Xy =2y =4
2xl +3x2 XXy = —6;
X +2x2 +3x3 X, = —4.
2. HaiiTi MHTepBAN H30IALME KOPHS ypaBHEHHS x° —3x+5=0.
3. 3anucaTh MHTEPNOISUMOHHBIN MHOTOUJIEH Jlarpanxa 1o cieayomuM JaHHbIM
X 3] 3 5
f(x) | 7 4 9
4. 3anucarh UHTEPIOJIALMOHHBIA MHOroujIeH Hbpl0TOHA MO CleyoluM JaHHBIM
X 31 3 5
fx) | 7 4 9
3.8 IlepevyeHb TUNOBBIX NPAKTUYECKUX 3aJaHUI K IK3aMEHY
(217151 OLIEHKH HABBIKOB U (MJIM) OTIBITA J1€ATEIbHOCTH)
1. Jlnsa dbyHKIMM, 3a1aHHON TaOJIUYHO
X 1 2 3 4 5 6 7 8
y 2,3 7,5 14,9 242 35,5 48,3 62,9 78,8

no00paTh SMIUpUIEcKyto Gopmyny y = f (x,a,b) C AByMs IapameTpamMu a U b .

2. Bbruucnaute npuOIMKEHHO

1

J

0
dbopMyn TPHUOIMIKEHHOTO HWHTETPUPOBAHUS,

dx

14 y2 © TouHOCTHIO

+X

KoTOpasi ToTpedyer

& :10_3, BOCHOJIb30BABIINCh TOM M3

MCHBIICTO

o0Bema

BBIYUCIICHUH. BBIUMCIUTD ONpeiesaeH bl HHTErpal TOYHO U CPaBHUThH ¢ MPUOJIMKEHHBIM €ro
3HAYCHUEM.
3. YwucnenHo pemntsh quddepeHnnanbHoe ypaBHEHHE

Y=24+x, y1)=1
2x

Ha OTpe3Ke [1;2] ¢ marom h=0,2 Merogom Oiinepa. HaliTu TouHOe pemieHue y = y(x) u
CPaBHHUTb 3HAYEHUS] TOUHOTO U MPUONIMKEHHBIX pellleHui B Touke x = 2. HaliTu abcomtoTHyo
Y OTHOCHUTEJIBHYIO MOTPEIIHOCTH B ATOW TOYKE. BBIUMCIEHUS BECTH C YETHIPHMS I€CATUYHBIMU
3HAKaMHU.
4. CocraBuTh

y"+4y=3cos5t

MATLAB SIMULINK. CocraBuTh MaTeMaTHUY€CKyH0 MOJENb JIBXKEHHs Tela Maccod m,
MPUKPEITICHHOTO K TIPYXKUHE C KECTKOCThIO k (CHIION TpeHust mpeHedpeyn ).

MOACIb HUCCICOO0BaHUA YpaBHCHHA B TPUITOKCHHUUN



4. MeToan4yeckue MaTepuaJbl, onpeaessiiolime Npoueaypy oleHuBaHus

B Tabmuue

3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA eATeJIbHOCTH

IMPUBCACHBI OIIMCAHHUA IPOoUCAYP MPOBCACHHA KOHTPOJIBbHO-OLCHOYHBIX

MEPONPHUSITHIA ¥ TIPOIEAYP OIEHUBAHUS PE3YIbTATOB O0YUEHHUS C TIOMOIIBIO OIIEHOYHBIX CPEJICTB B
COOTBETCTBUU C paboueil MporpaMMoi TUCHUTUTHHBY/ TTPAKTHKY.

HaumenoBanue
OLICHOYHOT'O
CpeAcTBa

Onucanus nmpoueaypbl NIPpOBEACHUA KOHTPOJIbHO-OLICHOYHOT'O MEPONIPUATHU L
U Ipouecaypbl OUCHUBAHUS PE3YyJIbTATOB 06yquI/m

KonTponsHas
pabora (KP)

KoHTponbHbIe paboThI, NpeayCMOTPEHHbIE padoueil MporpaMMoi JTUCHUILIMHBL, TIPOBOJATCS BO
BpeMs IpakThdeckux 3aHiaTuil. BapuantoB KP no teme He MeHee nByX. Bo BpeMs BBIOJIHEHUS
KP monbs3oBaThcs y4eOHMKaMHM, CHPaBOYHUKAMHM, KOHCHEKTAMH JICKIMH, TETpagsiMH UL
MPAaKTHYECKHX 3aHIATUI HE Pa3peIIcHO.

[IpenogaBaTesnp Ha MPAKTUUECKOM 3aHATHM, NPEIIIECTBYIOLIEM 3aHATHIO IpoBeneHus KP,
noBoauT 1o obygaromuxcs: Temy KP, konmmgectso 3amannii B KP, Bpems pemonaenus KP

TBopueckoe
3aJjaHue

TeMsbI 1 IepeyeHb AOJDKHBI OBITh BBUIOXKEHBI B 3JIEKTPOHHON MH(OPMALIMOHHO-00pa30BaTEILHOM
cpene KpWKT HpI'YIIC u moctymHBl oOydaromemycs. TBopueckoe 3afaHUE IOKHO OBITh
BBIMIOJIHEHO B YCTAHOBJICHHBIN IpernojaBaTeneM CpoK. Pe3ynbTaT BBINOJIHEHHS TBOPYECKOTO
3aJlaHUs OTIPABIIETCS Ha NPOBEPKY IO cpelcTBaM HMHGOPMALMOHHO-00pa30BaTeNbHOM Cpeabl.
OreHka 3a BBINOJHEHHE TBOPUECKOTO 3a/JaHMs, a TakkKe KOMMEHTapuU U PEKOMEHMAINH
npenojasaTens GUKCHPYIOTCA B MH(GOpPMAIMOHHO-00pa30BaTeIbHOU cpeie.

Tect

TecTupoBaHHe C NPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJOTHM TNPOBOAUTCS IO OKOHUYAHHIO
KaXI0T0 CeMecTpa M IO OKOHYaHMIO HM3Y4YECHHS IUCHUIUIMHBL U (WIM) B TeueHHe rojaa Io
3aBEpPIUICHUI0 WM3YYCHHS TUCLHUIUIMHBI (KOHTPOJB/TIPOBEpKA OCTAaTOYHBIX 3HAHWH, YMCHHH,
HaBBIKOB W (WMJIM) OIBITA AEATENBHOCTH). TecTsl GpopMupyIoTCs U3 (OHAA TECTOBBIX 3aJaHUU I10
muctumuinHe. CTpykTypa (OHAA TECTOBBIX 3aJaHMH 110 TUCLUILIMHE, CTPYKTYPhI TECTOB MO
UTOTaM KaXX/I0TO CeMEeCTpa M WTOTOBOTO TecTa IO TUCLUIUIMHE M THUIIOBBIE NPHMEPHI TECTOB
NIPUBEICHBI B pa3zene 3 JaHHOTO JOKyMEHTA.

Pe3ynbraThl TeCTHpOBaHMS MOTYT OBITH HCIOJB30BaHbI IPH TIPOBEACHHH IPOMEXYTOUHOM
aTTecTaluy, Kak B (popMe 3aueTa, Tak U B hopMe HK3aMeHa.

Onwucanue TpeOOBaHMH, BBIMOJHEHHE KOTOPBIX HEOOXOAMMO JJIsl YCIICIIHOTO BBHITIOJIHEHHUS TECTa:
TeMaTHKa TeCTa, Mepe4yeHb 3HaTh, yMETh, BIAIETh; BHJIBl M KOJUYECTBO MPEIBIBIIEMBIX
o0ydJarouieMycsi TECTOBBIX 3allaHMi; TPOXOJHON Oail; KpPUTEpHH OLEHKH; HOPMa BpPEMEHH;
JIOTIOJTHUTENNbHBIE TPeOOBaHNUS, BKIIOUasi HEOOXOIUMOCTh UCIIOJIb30BAaHMS CIIPABOYHBIX TaOIHIl U
IpoH.

TecTsl U1 CaMOKOHTpOJISL 0Oy4aromMxcs MO pas3zfeiaM IUCLUIUIMHBI, cOpMHPOBAHBI MX U3
MareprasioB (OH/A TECTOBBIX 3a/laHUH TUCHUILIMHBL. TpeboBaHUs K TecTaM /I CAMOKOHTPOJIS
aHAJIOTUYHBI TPEOOBaHMAM K HTOTOBBIM TECTAM II0 CEMECTPaM M TUCHUILIMHE B LIEJIOM

3amura
nabopaTopHO
paboThI

Pe3ynsTaT BBITIOJNHEHHS JabOPAaTOPHOM pabOTHI OTIPABIAETCS Ha TIPOBEPKY IO CPEACTBAM
HH(OPMAIMOHHO-00pa3oBaTeabHON cpensl. OIeHKa 3a BBHITOJHEHHE JTabopaToOpHOM paboTH, a
TaKKe KOMMEHTAPHH WM PEKOMEHIAIMH TIpenojaBareliss (UKCHPYIOTCS B HH(POPMAIMOHHO-
00pa3oBaTeLHON Ccpejie.

JUia opraHu3alu M TPOBEINCHHUS IPOMEXKYTOYHOW arrectauuu (B (opme dK3aMeHa)
COCTaBJIAIIOTCS TUIIOBBIE KOHTPOJIbHBIE 33JlaHUsl WJIM MHbIE MaTepHajibl, HEOOXOUMBbIE Il OLEHKU

3HAHHM,

YMEHUH,

HaBBIKOB U (I/IJ'II/I) OIbITa JACATCIBHOCTHU, XapPAKTCPUIYIOIIUX  OTallbl

(I)OpMI/IpOBaHI/IH KOMHGTGHI_II/Iﬁ B IIPOIIECCE OCBOCHUA o6pa3013aTeJle0171 MporpaMMmalI:
— NEPECUYCHb TCOPETUICCKUX BOIIPOCOB JIsI OLICHKN 3HaHI/II\/II;
— NEPCUCHb THUITOBBIX MPOCTHIX NPAKTUUCCKHUX BaﬂaHI/Iﬁ JJIS1 OOCHKHU YMCHHﬁ;
— IMEPCUCHb THUIIOBBIX IMPAKTHYCCKUX Sa)IaHI/If/'I JJIs1 OIICHKHM HaBBIKOB H (I/IJ'II/I) OIIbITa

ACATCIIBHOCTH.

[lepeueHp TeOpeTHUECKUX BOMPOCOB U MEPEUYHU THIOBBIX MPAKTUYECKUX 33aJJaHUN pa3zHOTO
YPOBHSI CJIOKHOCTH K 9K3aMEHY O0OydJaroIiuecs MoJyyaloT B Hayajle CEMEeCTpa yepe3 AIIEKTPOHHYIO
uH(popmarnonHo-o0pazoBarenbHyto cpeny KpXKT Upl' YIIC (auunblil kabuHeT oOyyaroerocs).




Onucanue mpoueayp NpoBeieHUs: MPOMeKYTOUHOI aTTecTannu B popme IK3aMeHa
U OLlEHMBaHUS Pe3y/JbTATOB 00y4eHHs

[TpomesxyTounas arrecranus B popMe sK3aMeHa MPOBOIUTCS IMyTEM YCTHOTO coOece10BaHHs
no Ouneram. buiersl cocTaBieHbl TakMM 00pa3oM, YTO B KaXIblii M3 HUX BKIIOYand B ceds
TEOPETUYECKHE BOTPOCHI U IPAKTUYECKUE 3aTaHUSI.

bunet conepkuT: 1Ba TEOPETUYECKUX BOIPOCA JUIsl OLEHKU 3HaHUU. TeopeTnueckre BOMpOCh
BBIOMPAIOTCS. U3 MEPEeYHs] BOMPOCOB K SK3aMEHy; TPU NPAKTUYECKUX 3aJaHUS: J[BA U3 HUX IS
OLICHKH YMEHUH (BBIOMPAIOTCS U3 MEPEUHS TUIIOBBIX MPOCTHIX MPAKTUYECKUX 3a/laHUM K DK3aMEHY);
TpeThe MPAKTUUYECKOE 3a/aHUE JJIsl OLEHKH HABBIKOB U (MJIM) OMbBITA JEATEIBLHOCTH (BBHIOMpAIOTCS
U3 MepPeyHs TUIOBBIX MPAKTUYECKUX 33aJJaHUI K DK3aMEHY).

Pacnpenenenne TeopeTHUECKUX BOMPOCOB W MPAKTHUECKUX 33JaHUI MO 3K3aMEHALMOHHBIM
OusieTaM HaxOJUTCS B 3aKPBITOM JJIsi 0O0ydaromuxcs aoctymne. Pa3paboTaHHbIi KOMIUIEKT OUJIETOB
(25-30 OuneToB) HE BBICTABISETCS B DJIEKTPOHHYIO HH(DOPMAIMOHHO-0O0pPA30BATEIBHYIO CpEdy
KpMKXT HpI'VIIC, a xpanutcs Ha kadenpe-pazpaborunke ®OC Ha OymMa)kHOM HOCHUTENE B
coctaBe @OC 1no JUCHUTIIIUHE.

Ha sk3amene oOyuaromuiicss Geper Owmier, Juis MOArOTOBKM OTBETa Ha IK3aMEHAIIMOHHBIN
Owiet oOyuaromeMycsi OTBOAUTCS BpeMs B mipejenax 45 MmunyT. B nporiecce oTBeTa oOyvaromierocs
Ha BOIIPOCHI U 33/1aHus OuIieTa, MPeno1aBaTesib MOXKET 33/1aBaTh AOMOIHUTEIBHBIE BOIIPOCHI.

Kaxnplii Bompoc/3amanune Ouiera OIEHHBACTCS IO YeThIpeXOaJUTbHOH cUcTeMe, a najee
BBIUKCIISIETCST cpefHee apu(pMETHUYECKOoe OIICHOK, IOJYYEHHBIX 3a KaXKIblil BOIMpOC/3aJaHue.
Cpennee apudmMeTniecKoe OIEHOK OKPYTIISIETCS 10 LEJIOTO 110 MPaBUIIaM OKPYTJICHHS.

O0pa3en IK3aMeHALMOHHOTO OnJieTa

M I Ox3aMeHanMOHHBINA Oniter Ne 1 VTBepKIaL:

o JUCHUILIMHE «MaTeMaTu4eckoe MOA€JIMPOBaAHME CUCTEM

20_-20_ U MPOIECCOB» 3aBenyrouuii Kapenpoii
y4eOHBIH roJ cnenuanbHocts CHKJL «CX» KpKT Upl'YIIC
5 cemecTp ~ X.M. Mopo3s

1. TlonsTue MOAETH, MOJACTUPOBaHUA. MaTeMaTH4eCKON MOICTH.
2. CnnaitH-uHTEPIOISIIHS.
3. TlpuBectu cucteMmy K BHy, IPUTOJAHOMY JUI PELIEHHS METOAOM HTEpaLUil

X, +x +2x3+3x4 =1

1 2
3x1 —X, =Xy —2x4 =4
2x1 +3x2—x3 —x, = —6;
X, +2x2+3x3 X, = —4.

3 _
4. HaiiTu MHTEpBAJ U30JIALMU KOPHS ypaBHeHus X — 3x+5=0
5. MareMaTn4ecKoe MOJIEITMPOBAHHE CHCTEM C PACTIPEIEIEHHBIMHU TIapAMETPaMH. BOJHOBbIE IPOIECCH




