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Bupn 3ansaTuit Hacos o Yacos no YII
Y11
AyauTopHasi KOHTaKTHasi padoTa 51 51
10 BUJAAM Y4eOHBIX 3aHATHI
— JIEKI[UHA 17 17
— abopaTopHbIe 34 34
CamocTosiTesibHasi padoTa 21 21
IK3aMeH 36 36
Hroro 108 108
3aouHnas ¢opma o0yueHus PacnpenesieHue 4acoB JUCHMILVIMHBI 0 Kypcam
Kype 3 Hroro
Bupn 3anaruii Hacos no Yacos no YII
8 Vil
AyIuMTOpHAs KOHTAKTHas padoTa 12 12
M0 BMJaM Yy4eOHBIX 3aHATHH
— JICKITUH 6 6
— 1abopaTopHBIE 6 6
CamocTosiTe1bHasi padoTa 78 78
IK3aMeH 18 18
HToro 108 108
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1 IIEJIA U 3AJJAYM JUCHUTLIMHBI

1.1 Hean nucuMmInHbI

Pa3BUTHUC HABBIKOB MOJCIIMPOBAHUA U UCCICAOBAHUA CUCTEM U MPOLCCCOB C NMPUMCHCHUCM BBIUHCIIMTCILHOK
TCXHHUKH 1 MAaKCTOB NPUKIIAAHBIX IpOrpaMm

2 Pa3BUTHC JJOTUYCECKOT'0 U AJITOPUTMHUYCCKOT'O MBINIJICHUSA

1.2 3agaum JMCOMILIHHBI

OBJIaJICHUC HeO6XOZ[I/IMI)IM MareéMaTU4€CKUM amnmnaparoM, MOMOraromumM MOACIUpPOBATh, AHAJIU3UPOBATH U
peuIaTh NPUKIAJHBIC MHKCHCPHBIC 3a/1a4U C MPUMCHCHUCM IIDBM

Pa3BUTHE YMCHHS OICPUPOBATh MOHATHUSIMH M METOJAaMHU JUCHUIUIMHBI, WCIONB3YEMBIMH B JajbHEHIICH
y4eOHO U IPOodeCCHOHATBLHOM ACITEIHHOCTH

1.3 ]_le.]]l) BOCIIMTAHUSA U 3aJa4YH BOCIIUTATEJIbHOM paﬁon,l B paMKax IMCHUIJIMHBI

Lens BocriuTanust 00y4aromuXxcsi — pa3HOCTOPOHHEE Pa3BUTHE JTMYHOCTH OYAYILEro KOHKYPEHTOCIOCOOHOTO
CIELUAINCTA C BBICIIMM 00pa3oBaHueM, 00J1aJafoLIer0 BHICOKOW KYJIbTYPOI, HHTEIUIUT €HTHOCTHIO, COLMAIbHOM
AKTHBHOCTbHIO, KAUECTBAMU I'paKIaHUHA-TIATPHOTA.

3amaun BOCITUTATENEHOW PaOOTHI C 00YIAIOLTIMUCS:

— pa3BUTHE MHPOBO33PEHHUS U aKTyalIH3alMsl CUCTEMBI 0a30BBIX IIEHHOCTEH JINYHOCTH;

— IPUOOIICHNE CTYJCHYECTBA K 00IICUSIOBEYECKUM HOPMaM MOPAIH, HAIJMOHAIBHBIM yCTOSIM U aKaJleMUYECKUM
TpaIULHSIM;

— BOCHHTAHHE YBaXXCHH K 3aKOHY, HOpMaM KOJUICKTHBHOI )KU3HH, Pa3BUTHE TPAXKIAHCKOM M COLIMAIBHON
OTBETCTBEHHOCTH KaK Ba)KHEHILEH YepThl JINUHOCTH, MPOSIBIISIONIEHCS B 3a00Te O CBOEH CTpaHe, COXpaHEHHN
YEeJI0BEUECKON IMBUIIHU3AIINH;

— BOCIIUTAHHE MOJIOKUTEIEHOTO OTHOLICHUS K TPY/Y, Pa3BUTHE NOTPEOHOCTH K TBOPUYECKOMY TPY.Y, BOCITUTAaHHE
COLIMAIBHO 3HAYMMOI 1IeTIeyCTPEMIICHHOCTH U OTBETCTBEHHOCTH B JICJIOBBIX OTHOIICHHSIX;

— o0ecreueHre pa3BUTHs IMYHOCTH U €€ COLMAIBHO-TICHXOJIOTHYECKO MOAIePKKH, GOPMUPOBAHHE IMYHOCTHBIX
Ka4ecTB, HEOOXOIUMBIX [UIs 3 (HheKTHBHON MPOeCcCHOHATIBHON AeATEIBHOCTH;

— BBIIBJICHUE U IOAJICPIKKA TATAHTIUBBIX 00yJaroIuxcs, HOPMUPOBAHUE OPraHU3aTOPCKUX HABBIKOB,
TBOPYECKOT0 NOTEHIMAJIA, BOBJICUCHHE 00YJaIONIMXCsl B IPOLIECCHl CAMOPA3BUTHSL U CAMOPEAITH3ALHH.

2 MECTO JMCIIAIIVIMHBI B CTPYKTYPE OIIOII

2.1 TpeGoBaHUSA K NPeIBAPUTEILHOI MOAT0TOBKE 00y4aI0Ierocs

1 b1.0.07 Maremartuka
2 b1.0.11 ®usuka
3 b1.0.12 Xumus
4 b1.0.32 DnekTpoTeXHHUKA U JIEKTPOMEXaHHUKA
2.2 IMCUMIUIMHBI M IPAKTHKH, VISl KOTOPBHIX H3yYeHHEe JAHHOH JUCIUIINHBI
Heo0X0AMMO KaK NMpealiecTBYIoONIee
1 b1.0.14 HnxeHepHast 3KOJIOT sl
2 B53.01(/1) BeimosHeHIE BBITYCKHOM KBAJTM(UKAIIMOHHOH paboThHI
3IIVIAHUPYEMBIE PE3YJIBTATHI OBYUEHUA 11O AUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSIMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHON IMTPOI'PAMMBI
Koa n HaumeHoBaHuUe
Kon u HaumeHoBaHue HHANKATOpa
Ilnanupyemble pe3yJibTaThbl 00y4eHUst
KOMIeTeHInI JAOCTHKEHUS
KOMIeTeHIIHH
OIIK-1. Criocoben OIIK-1.5 Ucnonszyet 3HaTh:
pemats HHXEHEepHbIE (u3MKO-MaTeMaTHIECKUil | MaTeMaTWYeCKHe METOAbl M NPUEMBl  MOJEIMPOBAaHM,
3a7a4M B anmapat 11 pa3paboTku NpUMEHSIEMbIe JUIS pEIIeHHWs Hay4YHbBIX, MHCCIIeI0BATEIbCKUX
npodeccroHaNbHOMN MPOCTHIX MaTeMaTHYECKUX | 3a7ad
JICSITECIILHOCTH C MOJIeJIeH SIBJICHU, YMeTh:
HCTIOb30BaHUEM MIPOIIECCOB U OOBEKTOB OIICHUBATh PA3IWYHbIE METOJBI PEUICHUS 3aJadd M BHIOMPAThH
METOJIOB TIPY 33JaHHBIX ONTUMAJIBHBIN METO]
€CTECTBEHHBIX HaYK, JIOTTYIICHUSAX U Baaners:
MaTeMaTHIeCKOTO OTPaHUYEHUSIX IIpHEeMaMH 3allUCH PE3ybTaTOB MPOBEAEHHBIX MCCIEOBAHUH B
aHanu3a u TEepMHHAX TIPeIMETHOI 00nacTu
MOJEIUPOBaHUs OIIK-1.6 Mcnone3yet 3HaTh:
METOJbI MATEMATU4YECKOTO | OCHOBHBIE ~ METOAbl ~ MAaTE€MaTHYECKOIO  MOJEJIMPOBAHMUS;
aHaJIM3a ¥ MOJEIMPOBaHus | Kiaccudukauu MoJienel; METOJIUKY MPOBEICHUS
JUIst 000CHOBAHUS BBIUUCITUTEIbHBIX 9KCIIEPHMEHTOB u COCTaBJICHUS
NPUHATHUS PELICHUH B MaTeMaTHYeCKUX Mojesieil Juii  O0OOCHOBaHMS — NPUHATHS
npodeccroHaILHOM peleHui




JACATCIBbHOCTHU

YMeTh:
OpUMEHITh W 3(Q(EKTHBHO HCHOJB30BATH  MOJIYYCHHYIO
TCOPETHYCCKYIO TMOJATOTOBKY i1 OOOCHOBAaHUS TPHHSATHSI
pelieHus
Baanern:
HaBBIKAMHU MPUMECHEHUS MaTeMAaTHYeCKHX METOJOB M MOJEIeH;
METOAaMH  aHalHW3a TNPOLECCOB IS  IOCTPOSHHS X
MaTeMaTHYECKUX MoOJAelIed i1 OOOCHOBaHUS NIPUHATHA
peuieHui




4 CTPYKTYPA U COAEPKAHUE JUCHUIIVIMHBI

Kon

HaumenoBanue pa3aenoB, TeMm
U BHJ0B padoThbI

Ounas gpopma

3aounas ¢popma

Cemectp

Yacel

Jlek

Ip JIad

(0]

Kype

Yacer

Jlek

Ip

Jao

CP

*Koa mnaukaTopa
JOCTHKEHHUs
KOMINeTeHIHH

1.0

Pa3zgen 1. O0mue cBegeHUs: 0 MOECJTMPOBAHUH
TEXHHYECKHX CHCTEM

1.1

OmnpeneneHre MaTeMaTHIeCKOH MOJICITH; MaTEeMaTHIECKOTO,
MMUTAMOHHOTO U CTAaTUCTHYECKOI0 MOAEIUPOBaHUs. MeTobl
MIOCTPOEHMSI MOJEIIEN pPa3InYHbIX CUCTEM U IPOLIECCOB.
Knaccugukarusi, METOABI HCCICIOBaHUS Moeeh. MIcTOuHHKH
NIOTPEIIHOCTEN MOACIUPOBAHNUS

OIIK-1.5, OIIK-1.6

1.2

Berunciurensusie cpenst MathCAD (SMath Studio), MATLAB
(Scilab), X ocHOBHBIE IPUHIIHITEL PAOOTHI, BO3SMOXXHOCTH U
HEJOCTaTKH, HOPSIOK NPOBEICHUS CTaHIAPTHBIX PaCcUYCTOB

OIIK-1.5, OIIK-1.6

1.3

ITpopaboTka IEKIHOHHOTO MaTepuaa

OIIK-1.5, OIIK-1.6

1.4

[MoaroroBka K 1aOOpPaTOPHBIM 3aHATUSIM

OIIK-1.5, OIIK-1.6

2.0

Paszpnen 2. MopenupoBaHue U AHAJIM3 CTATHYECKHUX
COCTOSTHHI TEXHHYECKHX 00HLEKTOB

2.1

Pemenne HenuHeHbIX ypaBHeHUH. ViTepalinoHHbIE METOIbI PELIEHUS
CHCTEM JIMHEHHBIX anreOpandeckux ypaBHEHHH. AHAIN3 JaHHbIX.
WuTtepnonsuus. Annpokcumanus. Perpeccusi. CriaaxuBaHue JaHHBIX

OIIK-1.5, OIIK-1.6

2.2

Craruueckue mojenu. PereHrne HeTMHEHHBIX ypaBHEHHUH.
Otnenenue KOpHEH U METOABI YTOYHEHHUS KOPHEH HETMHEHHOTO
ypaBHeHus. TepalluOHHbIE METOABI PELLEHNS CUCTEM
JMHEHHBIX aNreOpanyecKux ypaBHEHHUH

OIIK-1.5, OIIK-1.6

23

Cratudeckue Mozenu. IHTepnoasSIIMOHHBII MHOTOYJIEH
Jlarpanxa. UnTepnonsiunonHsiid MHOrouseH Hetotona. Meron
HAMMEHBIIINX KBAJIPATOB

OIIK-1.5, OIIK-1.6

2.4

Ksanpatypnsie popmyier. Meron Tpanennu. Meton
Cumncona. Meron I'aycca. UncneHHOe HHTETpUPOBaHUE U
i depeHnInpoBaHie KBaApaTypHOil (hOpMYJIbl HA OCHOBE
MHorouieHa Jlarpanxxa. MHorounensl Jlexanpa.
KsaaparypHas ¢popmyna I'aycca

OIIK-1.5, OIIK-1.6

2.5

UuncneHHOE HHTErpUpOBaHKEe QYHKINH. METOa Tpamneruy.
Merton Cummicona. Metop "aycca. Uncnennoe
HHTETpUpOBaHME U IH(HEpEeHITNPOBAHNE KBaAPATYPHON
¢dopmyrsl Ha ocHOBe MHOTOWIeHa Jlarpamxka. KBagparypHas
¢dopmyna ["aycca. CpaBHeHHE KBagpaTyPHBIX (HOPMYIT

OIIK-1.5, OIIK-1.6




Kon

HaumenoBanmue pa3aeoB, TeMm
U BHJI0B padoThbI

Ounas ¢popma

3aounas ¢popma

Cemectp

Yacel

Jlek

IIp

JIao

(0]

Kype

Yacel

Jlek

IIp

Jao

Cp

*Koa nHaukaTopa
JOCTHKEHHUs
KOMIeTEeHINH

2.6

[TpopaboTka JEKIIMOHHOTO MaTepHaa

OIIK-1.5, OIIK-1.6

2.7

IlogroToBka Kk J'Ia60paT0pHI)IM 3aHATHAM

OIIK-1.5, OIIK-1.6

3.0

Pa3nen 3. MopeanpoBanue U aHAJIU3 THHAMUYECKHX
MPOLECCOB

3.1

MartemaTtuyeckue MOIeIu ANepuoOaANICCKUX U KoJIe0aTeIbHEBIX
TIPOIECCOB. Maremarudeckas MOJICITb JABUTaTCIIA MOCTOSIHHOTO

TOKa. MoJIeJIi YUCIIEHHOCTH HACEJIEHUS M DBOIIOLIMHI
MO JISIITUI

OIIK-1.5, OIIK-1.6

32

[TpubnmxeHHbIE METOIBI PEIIeHHS OOBIKHOBEHHBIX
muddepeHNInaNbHEIX YpaBHeHUI: MeTox Ditnepa. Metox

Pynre-Kyrra. KpaeBas 3agaua. MeTo KOHEUHBIX pa3HOCTEH.

Meton nporoHKu

OIIK-1.5, OIIK-1.6

3.3

Junamudeckue Moaeiu. [IpubmmkeHHbIe METOIBI PEIICHHS
0OBIKHOBEHHBIX THddepeHInaNbHbIX YpaBHeHUIT: MeTos
Oiinepa. Metoxa Pynre-Kyrra. Kpaepas 3amaua. Meton
KOHEYHBIX pazHocTed. MeToa poroHku

OIIK-1.5, OIIK-1.6

3.4

Junamuueckue Moaein. [IpubamkeHHOe peleHue
JuddepeHInaTbHbIX YPaBHEHUH B YaCTHBIX POU3BOJIHBIX

OIIK-1.5, OIIK-1.6

3.5

Maremaruueckuii MaaTHUK. TOUHOE pellleHre 3a/1auu O
MasiTHUKE. J[BUKEHHE MasiTHUKA BOJIHM3H yCTOWYHBOTO /
HEYCTOMYMBOIO MOJIOKEHUS paBHOBECHs. MasiTHUK C
3aryxaHueM. O0 aHAIOTHH MEXTy HEKOTOPBIMH

OKOHOMHYECCKHNMMU 3a1a9aMi U MAaTEMATHYCCKHUM MasiTHUKOM.

MOZ[GJ'IB «XHUIIHUK-KEPTBA» U €€ IPUMCHCHUEC B PA3JINIHBIX
o0acTax HAYKH U TCXHUKH

OIIK-1.5, OTIK-1.6

3.6

HCCJ’ICI[OB&HI/IC HEJIMHEHHBIX CHCTEM Ha (1)3301301‘/’1 IINIOCKOCTH.

HccnenoBanue OBIKEHUS] MATEMATHYECKOTO MAaSTHHKA Ha
(hazoBoii mockoctu. MccnenoBanne MOAETH «XHITHUK-
KEPTBa»

OIIK-1.5, OIIK-1.6

3.7

Hpopa60TKa JICKIIMOHHOI'O MaTepuaia

OIIK-1.5, OIIK-1.6

3.8

[ToxroToBka K 1a00OpPaTOPHBIM 3aHATHAM

OIIK-1.5, OIIK-1.6

3.9

Brmonnenue k/p Nel «MaTemarnueckoe MOJICIIUPOBaHHE
CUCTEM U NPOLECCOBY

10

OIIK-1.5, OIIK-1.6

Hroro (6e3 4acoB Ha MPOMEKYTOUHYIO aTTECTALUIO)

17

34

21

78

(DopMa HpOMe)KyTOLIHOP‘I aTTeCTalluy - SK3aMCH

36

18

OIIK-1.5, OIIK-1.6




5 ®OHJ ONEHOYHbBIX CPEACTB J1JIsA TIPOBEJAEHUA

TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U TIPOMEXYTOYHO

ATTECTALIMM OBYYAIOIUXCS O JUCHUIIUHE

@DOoH/T OICHOYHBIX CPENCTB IS MPOBEACHUS TEKYIIEr0 KOHTPOJS YCIIEBACMOCTH U MPOMEKYTOYHON aTTeCTAI[HH
1o auciuruinHe: opopmiieH B Buje npuitoxenust Ne 1 k paboueit mporpamme JUCHMIUIAHBI U Pa3MEIIeH B SJIEKTPOHHON
nHpopManmoHHo-o0pazoBarenbHol cpene KpKT Mpl ' YIIC, moctynmHoi 00y4JaromeMycs 4epe3 ero JUIHbIN KaOWHET

JTACIATLITAHBI

6 YHEBHO-METOJANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHME

6.1 YueOHas JuTeparypa

6.1.1 OcHoBHas JuTEpaTypa

Kom-Bo 3Kk3.
ABTOpBHI, ariasue H3n-so, B 61O/
COCTaBUTEIH roJ U3JaHus 100%
OHJIAMH
MaremMarnyeckoe MOIEIIMPOBAHNE CUCTEM U IIPOIIECCOB CIIob. : 50
6.1.1.1 TonyGesa H. B. : yueb. mocobue st By3(I))B K.-]l. TPAHCIL. [TeIIZCT] — Jlans, 2013
6.1.2 lonoJiHUTEIbHASA JIUTEPATYPA
Kon-Bo 3k3.
ABTOpBHI, ariasue W3npat-Bo, B 61OI./
COCTaBUTEIIN roJ U3IaHus 100%
OHJIATH
6.12.1 g?g;ig;n}fﬁ?’ YucneHHbIe METOIBI : yueh. mocobue ams BY3o0B - 4-¢ II;AﬁHOM, 20
KoGemsos T. M., | " - 636 ¢ 2006.

6.1.3 YueOHO-MeTOAUYEeCKHE Pa3Pa0OTKH (B T. Y. 1JIsl CAMOCTOSITEIbLHOM padoT

bl 00y4AIOIIHXCS)

W3n-Bo,
ron y Kon-Bo k3.
ABTOpBI, 3 HBAARH B 0610/
COCTaBUTEIU ariaphe Tl 100%
KaOuHeT .
OHJIAlH
oOyuJarormier
ocst
6.1.3.1 Hosukos I1. B.,, | MaTtemarudyeckoe MOJEIMPOBAHUE CUCTEM U NpoLEccoB: | KpacHospck 100 %
Patymmnsx B. C. | METOAMYECKHE yKa3aHHs K JIEKIHOHHBIM 3aHATHAM JUIS : Kp/DKT online
CTYJIEHTOB Bcex (opM 00yUeHHs CIIeIIHaTbHOCTH UpI'VIIC,
23.05.06 CtpoutenbCTBO KeNE3HbIX JOPOT, MOCTOB U 2022
TPaHCIIOPTHBIX TOHHENEH [DIIEeKTPOHHBIN 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%3E
1%3D51%2F%D0%9D%2073%2D923625227%3C%2E
%3E&FT PREFIX=KT=&SEARCH STRING=&S21S
TN=1&S21REF=10&S2 1 CNR=5&auto_open=4
Maremarnyeckoe MOJEIMPOBaHNE CUCTEM U TporieccoB: | KpacHosipck 100 %
METOIMYECKUE YKa3aHUs K Jab0opaTOpHEIM paboTaM Juis : KpWOKT online
CTYACHTOB BceX (hopM O0YUICHUS CIIEIINATBbHOCTH HpI'VIIC,
23.05.06 CtpoutenbCTBO KENE3HbIX JOPOT, MOCTOB U 2022
TPaHCIIOPTHBIX TOHHENEH [DIIEKTPOHHBIHN pecypc].-
6.132 Hoguxos I1. B., http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S
T Parymmsx B. C. &S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IB
IS FULLTEXT&LNG=&Z211D=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
MateMaTHueckoe MOJAEIUPOBaHUE cHCTEM U nporeccoB: | KpacHospck 100 %
METOAMYECKUE YKA3aHUs 110 BBIIOIHEHHUIO : KpKT online
6.1.3.3 | Parymmnsk B. C. CaMOCTOSATENILHOM PabOTHI ISt CTYZEHTOB BeeX (hopM HpI'VIIC,
o0yuenus crnienpansHocTH 23.05.06 CTponTenseTBO 2022

JKCJIC3HBIX 10POr', MOCTOB M TPAHCIHOPTHBIX 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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[DmexTpoHHBIH pecypc].-
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S
&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IB
IS FULLTEXT&LNG=&Z21ID=asd123&S21FMT=bri
efHTML ft&USES2IALL=1&S21ALL=%3C%2E%3EI
%3D51%2F%D0%A0%2025%2D911505282%3C%2E
%3E&FT PREFIX=KT=&SEARCH STRING=&S21S
TN=1&S21REF=10&S21CNR=5&auto open=4

MartemaTiuyeckoe MOJEINPOBAHUE CUCTEM H IPOLIECCOB :
METOJMYCCKHE YKa3aHHs 110 BHIIOJHEHHIO KOHTPOJIBHOM
paboTHI U CTYACHTOB 3a09HOM (OpMBI 00yUeHHS
cnenuanbHOCTH 23.05.06 "CTpOUTENBCTBO KETIE3HBIX

. Kpacnospck
K. M. Mopos, JI. | mopor, MOCTOB M TpaHCHOPTHBIX ToHHENeH". - URL: P P

: KplIKT 100 %

6.1.3.4 | B. Kamaruna, B. http://irbis.krsk.irgups.ru/web/index.php? LNG=&C21C VipT'YTIC online
C. Patymnsik OM=S&I121DBN=IBIS&P2 1 DBN=IBIS&S2 | FMT=full 2024 ’
webr&S21ALL=%28%3C%2E%3E1%3D51%2F%D0%
9C%2080%2D536951340%3C%2E%3E%29&72211D=
&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1
&S21REF=3&S21CNR=20 . - TeKcCT : 3JIeKTPOHHBIH
6.2 Pecypchl nH(pOpMaHOHHO-TEJIeKOMMYHHKAIMOHHOI ceTn «HTepHET»
Bbubmoreka KpWKT UpI'VIIC : [caiit] / KpacHospckuil HHCTUTYT KeJIC3HOIOPOKHOTO TpPaHCIIOpTa —

6.2.1 ¢mwman HpI'YIIC. — Kpacuosipck. — URL: http://irbis.krsk.irgups.ru/. — Pexxum nmoctyma: mocie
aBTOPH3AIUH. — TEKCT: JJIEKTPOHHBIH.

OnektponHas Oubmmoreka «YMIL[ XK/T» : anexkrponHo-OuOnHMoTeyHas cucrtema : cait / ®I'BY IO

6.2.2 «Y4eOHO-METOIMUECKHI [EHTP MO 00pa30BaHMIO Ha JKEJIE3HOJOPOKHOM TpaHcmopTe». — Mocksa, 2013. —
URL: http://umczdt.ru/books/. — Pexxum noctymna: nmo noamnucke. — TeKCT: 21EKTPOHHBIH.

6.2.3 Znanium.com : 3JeKTPOHHO-O0nOMMoTeuHas cucrema : caifit / OO0 «3HAHUYM». — Mocksa. 2011 . — URL:
http://znanium.com. — Pesxum poctyna : 1o moanucke. — TeKCT: 3JIeKTPOHHBIN.

6.2.4 OOpazoBarenbHas miatdpopma HOpaidT : anexTponHas Oubnuoreka : caidt / OOO «DnekTpoHHOE
m3natenbetBo lOpaii». — MockBa. — URL: https://urait.ru/. — Pexxum poctyna: mo moamucke. — Tekcr:
3JIEKTPOHHBIH.

6.2.5 Jlanp : ’neKkTpoHHO-OMOMMoOTe"Has cuctema : caiit / M3matensctBo Jlamp. — Cankt-IlerepOypr, 2011 . —
URL.: http://e.lanbook.com. — Pexxum moctyna : o noanucke. — TEKCT: 3JIEKTPOHHBIH.

6.2.6 OBC «YHuBepcureTckas OMOIHOTEKa OHIAWHY : 3JIeKTpoHHast OubmmoTeka : cat / OO0 «Iupekr-Menuay.
— Mockga, 2001 . — URL: https://biblioclub.ru/. — Pexxum goctyna: no noamnucke. — TeKCT: 21€KTPOHHBII.

6.2.7 KpacHOApCKMiI ~ MHCTHUTYT  IKEIE3HOJOPOXKHOTO  TPAaHCHOPTa :  [ANIEKTpOHHAs  HMHQOPMAIMOHHO-
oOpasoBatenpHast cpena] / KpacHOsSpCKHT MHCTHTYT JKEJIE3HOAOPOXKHOTO TpaHcmopTa. — KpacHOSpCK. —
URL: http://sdo.krsk.irgups.ru/. — TekcT: 3MEKTPOHHBIN.

6.2.8 Poccuiickue xenesnwle noporu : odumuanbHed cabt / OAO «PX/». — Mocksa, 2003. — URL:
http://www.rzd.ru/. — TeKkcT: 3JI€KTPOHHBIH.

6.2.9 Kpacrosipckuii ieHTp HaydHO-TeXHUIecKo# nHpopMmarmu u oudmmorek (KplIHTUB) : caiit. — KpacHosipck.
— URL: http://denti.krw.rzd. — Pesxxum noctymna : U3 TOKaJIbHON CETH By3a. — TeKCT: 2JIEKTPOHHBIH.

6.3 IIporpamMHoe o0ecnieyenre 1 MH(POPMAILHOHHbIE CIPABOYHbIE CHCTEMbI
6.3.1 bazoBoe nporpamMmMHoe o0ecrieueHue
Microsoft Windows Vista Business Russian, aBropu3annoHHbli HoMep nineH3uata 6478797627S1011,
6311 | HOMEp IMUCH3 MM 44799789.
T Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100
sunens3uit; gor Ne0319100020315000013-00 ot 07.12.2015 — 87 nunieH3uit).
6.3.2 Cnientuaiu3upoBaHHOE MPOrPaMMHOE ofecrevyeHue
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 UndopmanuoHHbie cIPABOYHbIE CHCTEMbI
6.3.3.1 | DnexrpoHHas Oubnnorexa YHusepcutera (http:/www.irgups.ru/ntb).
6332 Maremarudeckas  SHUMKIONEAUA (MPOEKT  JIEKTPOHHO-OMONMOTEYHOM  CHCTEMBI  «YHHBEPCHTETCKAs
T 6ubsmoTeka onnaite» (https://enc.biblioclub.ru/Encyclopedia/128 Matematicheskaya enciklopediya ).
6.3.3.3 | Emunoe oxHO mocTyna k oOpazoBarensHbIM pecypcam (http://window.edu.ru/catalog/?p _rubr=2.1 ).
6.4 IlpaBoBble U HOPMATHBHbBIE JOKYMEHTBI
6.4.1 | He ucnonssyercs

7 OMACAHUE MATEPHAJBLHO-TEXHUYECKOM BA3bI,
HEOBXOJUMOIM JJI51 OCYIIECTBJEHHUSI YYEBHOI'O MPOLIECCA
MO JUCHUTLIMHE
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Kopnyca A, JI, T, H KpKT UpI'VIIC Haxoadrcs no agpecy r. KpacHosipek, yn. Hosas 3aps, 1. 2 U

VYueOHblE ayIUTOPUM Uil TIPOBEACHMS 3aHATHUH JICKIMOHHOTO THMA, 3aHATHH CEMHHApCKOTO THIIA,
KypCOBOTO TPOEKTHPOBAaHUS (BBIOJIHEHHS KYypCOBBIX MPOEKTOB, paboT), TPYNIOBBIX M WHIUBHIYAIbHBIX
KOHCYJNbTAallMi,  TEKyIIero KOHTPOISI M  TNPOMEXYTOYHOM  aTTecTaluM,  yKOMIUIEKTOBAHHBIE
CIEUaIN3UPOBAHHON MeOeNbl0 M TEXHHYECKHMMH CpeJCTBaMH 0OyuyeHHs (HOYTOYK, NMPOEKTOp, SKpaH),
CITy)KalluMH JUIsl IpeCTaBIeHUs ydeOHo# mHpopmalu Oomnblioi ayautopuu. s mpoBeneHus 3aHATHH
JICKIMOHHOTO THIIA HWMEIOTCS Y4eOHO-HAIAAHble 1ocoOust (Tpe3eHTalMH, IUTaKaThl, TaOJIMIbI),
o0ecreunBaONINe TEMATHIECKUE HIUTIOCTPALINY COAEPKAHUS TUCIUIIIHHBL.

[Momemennss I CaMOCTOSTENBFHONH pPabOTHI OOYYArOIIMXCSA OCHANICHB KOMITBIOTEPHOH TEXHHKOH,
MOJIKTFOUCHHON K MH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHOU ceTh «IHTepHET», 1 00eCIeueHbI JOCTYIIOM B
3IEKTPOHHYI0 HHPOpMaIIMOHHO-00pa3oBaTenbHyo cpeny KpKT UpI VIIC.

ITomemenns Al caMOCTOSITEIBHOM PabOTHI 00YJAIOIITHXCS:

— YUTAJIbHBIN 321 ONOIHOTEKH;

— KoMIbIoTepHbIe Kinacchl JI-203, JI-214, JI-410, T-5,T-46.

8§ METOANMYECKHUE YKA3AHUA JJI1 OBYYAIOIIUXCA
11O OCBOEHM IO U CIIAITJIMHBI

Bun yue6HO#M Opraam3anus ya9eOHOH AeATeIFHOCTH 00yJaromerocs

JCATCIIBHOCTH

Jlexmust (o1 matmHCKOTO «lection» — dYTeHWE) — BUA AayAUTOPHBIX YYCOHBIX 3aHATHH.
Jlexnus: 3akiagbplBacT OCHOBBI HAYYHBIX 3HAHUU B CUCTEMAaTH3MPOBAHHOMW, I1OCIIENOBATENIBHOM,
00001IeHHON (hOpME; PACKPHIBACT COCTOSHHE W IEPCIEKTUBBI PAa3BUTHS COOTBETCTBYIOIICH
0o0nacTi HayKd M TEXHUKH; KOHIIGHTPHUPYET BHHMaHHE OO0y4YalolIMXcsl Ha Haubojee CIIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET [T03HABATEIbHYIO aKTHBHOCTH 00YYaIOINXCS.

Bo BpeMs JIEKIMOHHBIX 3aHATHH OOYYaIOMIMICA JOKEH YMETh CKOHICHTPUPOBAThH
BHUMaHHE Ha HM3y4aeMbIX NpoOJieMax W BKIIOYUTH B pabOTy BCE BUJBI HAMSTH: CIOBECHYIO,
00pa3Hyl0 U MOTOPHO-ABUTATENbHY0. s 3TOro Bech Marepuall, U3JaracéMelii IperoiaBaresieM,
oOyyaromemMycsi HEOOXOIMMO KOHCIIEKTHPOBaTb. B KOHCHEKT PpEKOMEHIYETCs BBINHCHIBATH
omnpeneneHus, GOPMYINPOBKH M JOKA3aTeIbCTBA TeopeM, GopMyisl U T.01. Ha momsx KoHcmekTa
CJIEyeT TTOMEYaTh BOIIPOCHI, BBIACICHHbBIE 00YUAIOIIMMCS JUIs KOHCYJIBTALUH C MPEIIOAaBaTelIeM.
Be1BoziBI, TONTydeHHBIE B BUAE (OPMYJI, PEKOMEHAYETCS] B KOHCIEKTE ITOI4EPKUBATh WM 0OBOAUTD

Jlexmms paMKOﬁ, YTOOBI Jydqme 3ariOMUHaJINCh. Ilome3Ho cocTaBUTH KpaTKI/Iﬁ CIIPpaBOYHUK, conepmamﬂﬁ

OIpeJeTICHUs BAXKHEHIINX TOHATHI 1 HanboJiee 4yacTo ynorpedisieMble (GopMyJIbl AUCHUIUTUHEL K
KXI0M JCKIMKM CleAyeT pa3o0parTh Marepuan NpelblAylied Jiekuuu. V3ydas marepuai o
y4eOHUKY WJIM KOHCIIEKTY JIEKLUH, CIeyeT MEePEeXOJUTh K CIEAYIOIEMY BOMIPOCY TOJNBKO B TOM
ciIydae, KOTa XOpOIIIo YCBOEH MpeabIaymuii Bornpoc. IIpu 3ToM HE06X01MMO BOCTIPOM3BOANTE Ha
Oymare BCe pacCyXICHHs, KaK MMEIOIIHECs B YUCOHHKE MM KOHCICKTE, TaK U MPOIYIICHHbIC B
CHIIy WX TIPOCTOTHL. P51 BOTPOCOB AUCIMIUIMHEI MOXKET OBITH BBIHECEH HA CAaMOCTOSTEIBHOE
n3ydenue. Takoe 3amanue TpeOyeT ONepaTHBHOTO BBHITIOTHEHUS. B KOHCTIEKTe TeKIuit He0OX0iMMO
OCTaBUTh MECTO JJIsI OCBEIICHHS YIOMSIHYTHIX BONpPocoB. OO003HAYUTH BOIPOCH], TEPMUHEI,
MaTepuall, KOTOPBI BEI3BIBACT TPYAHOCTH, IIOMETUTh U IIONBITATBCS HAHTH OTBET B
pexoMeHayeMoi JmTeparype. Ecim camocTosTeNbHO HE ymaeTcs pa3o0paThCs B MaTephale, TO
HEo0X0oAUMO COpPMYNIHpOBaTh BOMPOC W 3aIaTh INPENOJABATEI0 HAa KOHCYIbTAallUH, Ha
IMPAKTUYCCKOM 3aHATUHN

JlabopatopHoe 3aHsATHE — BHJ| ayIUTOPHBIX Y4eOHBIX 3aHSITHIL, lleJeHanpaBieHHas Gpopma
OpraHHU3alliM y4eOHOro Ipollecca, MPU pealu3aluu KOTOpoH oO0ydaromiuecs MO 3aJaHHI0 U I10J
PYKOBOACTBOM MpENOJaBaTelsl BBINOIHIIOT JlabopaTopHble 3afaHus. JlaGopaTopHble 3agaHust
HampaBJIeHbl Ha YIIyOleHHE HAyYHO-TEOPETHUYECKHX 3HAHUN W OBJIAJCHUE OIpeIeIeHHBIMU
MeToJaMH paboThl, B MpoOLEecce KOTOPHIX BHIPAOATHIBAIOTCS YMEHHUS U HABBIKH BBITONHEHHUS TEX
WIN WHBIX y4eOHBIX NeWCTBMH B JNaHHOW cdepe Hayku. JlaboparopHble 3aHATHS pa3BHBAIOT
Hay4YHOE MBIIUIEHHE W PEeYb, MO3BOJIIIOT INPOBEPHTh 3HAHUS OOYYAIOIIMXCS, BBICTYNAIOT Kak

JlabopatopHoe | cpencTBa onepaTHBHON OOpaTHOM CBSI3M; LeJb JIAOOpaTOpPHBIE 3aHATUI — yIIIyOIaTh, PacIIUpATh,
3aHATHE JICTATM3UPOBaTh 3HAHMWS, MOJNyYCHHBIE Ha JIEKIWMH, B 0000IIeHHOW (opMmMe M coneicTBOBaTH

BBIPabOTKE HaBBIKOB MPO(ECCHOHAIBHOM eI TeILHOCTH.

Ha naGoparopHbIX 3aHATHAX MOAPOOHO paccMaTpHBAIOTCS OCHOBHBIE  BOIPOCHI
JMCUMIUIMHBI, pa30UparoTcsi OCHOBHBIE THIIBI 3a/1au. K Kax/10My 1a00paTOPHOMY 3aHSITHIO ClIeyeT
3apaHee CaMOCTOSITEJIbHO BBINIOJHUTH JOMAIIHEE 3aJaHhe M BBIyYUTb JICKI[MOHHBIH MaTepHal K
cnepyomei teme. CrcTeMaTHYECKOE BBIMOJHEHHE NOMAIIHUX 3aJaHuil 0053aTeIbHO W SIBISETCS
Ba)XKHBIM (paKTOPOM, CIIOCOOCTBYIOIIUM YCHEITHOMY YCBOCHUIO TUCIUILIIHHBI.

Ocoboe BHUMaHHE ClieyeT oOpalmaTh Ha ONpeAesieHHe OCHOBHBIX MOHATHH JUCITUIUIAHBL.
OOyyJarouiics JOKeH NOIPOOHO pa3dbupaTe MPUMEPHI, KOTOPHIC TOSCHSIIOT MOHATHSL.

CamocTosTenbHas O6yquHe 1Mo AuctuIuimHe «MaTeMaTudeckoe MOOCIUPOBAHUE CHCTEM U IIPOLECCOBY




pabora

IIpeyCMaTPUBAET aKTHBHYIO CaMOCTOSTENBHYIO paboTy oOywaromerocs. Ha camocrosiTenpHyIO
paboty oTBoauTCcs 21 yac mo ouHoi hopme oOyueHnsi, 78 yacoB 1o 3a04HOl (hopme oOyuenus. B
pasnene 4 paboyeil mporpaMMbl, KOTOPBIH Has3biBaeTcst «CTPYKTypa U coJiepKaHue IUCIUILINHEY,
BCE 4Yachl CaMOCTOATENbHOW pPabOThl pacmucaHbl [0 TeMaM M BOIIpOcaM, a TakXe yKa3aHa
HeoOxoauMas ydeOHast JUTepaTypa: oOydaroluiics u3y4aeT y4eOHBId Marepual, pa3oOupaer
NPUMEPBl M pEeIlaeT Pa3HOYpPOBHEBBIE 3aJadd B PaMKaX BBIIIOJIHEHUS KaK OOLIMX JOMAIlHHX
3aJaHui, TaK ¥ WHOUBUIyalbHBIX noMamHux 3amaHuit (M(3). [Ipu BeIMONHEHWH TOMAITHUX
3aaHuil oOydaromieMycs CJleAyeT OOpaTHThCS K 3ajadaM, pPEHICHHBIM Ha IPEABIIYIINX
MPAaKTHYECKNX 3aHATHIX, PEIICHHBIM JOMAIIHUM paboTaM, a TakXke K IpHUMepaM, NMPHBOJUMBIM
nektopoM. Ecimm 3Toro Oynmer HEIOCTaTOYHO MJIsl  BBINONHEHHMS BCEH pabOTBI  MOYKHO
JOTIOJIHUTENFHO BOCIOJNB30BAaThCS Y4EOHBIMH TOCOOMSIMHM, TNPHBEACHHBIMH B pasaene 6.1
«YdaebHast nurepatypa». Ecmu, HecMOTps Ha W3ydYeHHBIH MarepHal, 3aJaHHE BBHIIOIHUTH HE
ylaercsi, TO B 00s3aTeJbHOM IOpsAKE HEOOXOJMMO IMOCETUTh KOHCYJBTALMIO IPEerojaBaTels,
BEYILIET0 NPAaKTUYECKUE 3aHATUS, W/HIH KOHCYJIBTAIHIO JIEKTOPA.

W13 nomkHbl OBITH BBIMOJIHEHBI 00YYalOIMMCS B YCTAHOBJICHHBIE IIPENOAAaBATEIEM CPOKU
B COOTBETCTBHM ¢ TpeOoBanusiMu K odopmieHuto KP (TekcroBoit m rpaduueckoil uacreii),
chopmynupoBaHHbiM B [lonoxxennn «TpeboBaHus K 0GOPMIICHUIO TEKCTOBOM M rpaduyeckont
JOKyMeHTau. HopMOKOHTPOIIbY.

OOyuarommiicst 04HON U 3204HOM (POPMBI 00yUeHHS BHINOJIHSCT:
5 ceMecTp U 3 KypC COOTBETCTBEHHO

CamocrostensHass paboTa OOyYalOIIMXCS MPEAINOaraeT CaMOCTOATENbHOE H3Yy4EHHE
OTHENBHBIX TEM, MAONOJNHHUTENBHYI0 HMX IOATOTOBKY K KaXIOMy HpPaKTHYECKOMY 3aHATHIO,
TEeKylIeMy KOHTPOIO 3HaHUM, BeimonHeHue WJ[3, BhIMONHEHHWE KypcoBOM pabOThl W JOJKHA
COOTBETCTBOBATh I'padMKy W3yUESHUs! IPOTPaAMMBbI TUCHHUILIHHBI.

Komruieke yueOHO-METOMUECKUX MAaTePUAIOB MO0 BCEM BHIAM y4eOHOW NEATEIBHOCTH, MPEAYCMOTPEHHBIM paboveii
MPOTPaMMO¥l JTUCITUILIHHEI, pa3MEIIeH B JICKTPOHHOW HH(OpMarmoHHO-00pasoBaTenbHOi cpene KpKT UpI'VIIC,
JIOCTYITHOW 00YyYaroIIeMyCsl Yepe3 ero JIMYHbIA KaOWHET.




Ipuaoxenue 1 k paGoyeil mporpamme Mo JUCHMUIIIMHE
b1.0.13 MaTemaTtuieckoe MO/IeJIMPOBAHNE CHCTEM M MPOLECCOB

®OH/I OHUEHOYHbLIX CPEACTB
JJISI IPOBEACHUS TEKYIIer0 KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTeCTAIMU MO AMCUMILJINHE
b1.0.13 MaremaTu4eckoe MoIeJIMPOBAHUE CUCTEM U
MPoOLEeCcCOoB



1. O0mue moJ1o:KeHus

®onx  oneHouHblx cpeacTB  (DPOC) sBiaseTcs COCTAaBHOM YacThl0 HOPMATHBHO-
METOAMYECKOTO  OOECIeUeHHs] CHUCTEMbl OLEHKM KadyecTBa OCBOCHHSA  OOYYaIOIIMMUCS
00pa3oBaTebHOI MPOrpaMMBl.

@OHA OIEHOYHBIX CPEACTB IMpeIHa3HA4YeH JUIsi HCIHOJB30BAHUSA OOYYarOIIUMHUCH,
IpenojaBaTeNsiMi, aJMUHUCTpalMeldl YHUBEPCUTETa, a TaKKe€ CTOPOHHMMH O0pa3oBaTEIbHBIMU
OpraHu3alsIMH JUIsS OLIEHMBAHMA KadecTBA OCBOCHHUS OOpa30BAaTENbHOW MPOTPaMMBbl M YPOBHS
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUHN Y 00y4atOIInuXCsl.

3anagamu ®OC sBiAOTCS:

— OLIEHKA TOCTHKEHHUI 00y4aronuxcsi B IpOLEecce U3yUeHUs AUCHUTUINHBL;

— ofecnieueHHe  COOTBETCTBHSI  PE3yJlbTaTOB  OOy4YeHHs  3ajayaM  Oyaymiei
npoecCHOHANBHOM AESITETbHOCTH Yepe3 COBEPIICHCTBOBAHHE TPAJUIMOHHBIX M BHEIpPEHUE
WHHOBAIIMOHHBIX METOJIOB 00YUYCHHsI B 00pa30BaTEIbHBIN MPOIIeCC;

— CaMOIO/ITOTOBKA U CAMOKOHTPOJIb 00YYaIOUINXCs B MIPOLIECCe 00YUYCHHUSI.

@OoH/ OIEHOYHBIX CPEACTB c(hOpMHUPOBAH HA OCHOBE KITFOYEBBIX NMPHHIIUIIOB OICHUBAHUS:
BAJIIMTHOCTH, HAJIEKHOCTh, 00BEKTHBHOCTbD, 3PPEKTHBHOCTD.

Jns oueHku YpOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMH HCIONB3YETCSl TPEeXypOBHEBas
cucrema:

— MHUHHUMAJIbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM JUIsi BceX OOydYaromMxcsi IO
3aBEpIICHUIO OCBOEHHUS 00pa30BaTENbHOM NPOTrPaMMBI; JaeT oOIiee MPEeACTaBICHHE O BHUJE
JESTEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX (YHKIIMOHHPOBAHUS OOBEKTOB MpodecCHOHATBHON
NeSITeIbHOCTH, METO/IOB M aJITOPUTMOB PEIICHUS MPAKTUYECKUX 33124,

— 0a30BBIi  ypOBEHb OCBOEHHUS, IPEBBIIICHHE MHHHUMAJIbHBIX  XapaKTEPUCTUK
c(OPMHPOBAHHOCTH  KOMIIETCHIIMH; TIO3BOJISIET ~ pelIaTh TUIIOBBIC  3a/a4yd, IPUHUMATH
npodecCHOHANbHBIE W YIPABJICHYECKUE PEIICHHs] [0 M3BECTHBIM alFOPUTMaM, MpaBWiIaM U
METOTUKAM;

— BBICOKUH YPOBEHb OCBOCHHS, MAaKCHMaJIbHO BO3MOXKHAas BBIPAKEHHOCTh XapaKTEPHUCTUK
KOMITETEHIIHIA; MTPE/IIoJIaraeT rOTOBHOCTh PEIIaTh MPAKTHUECKUE 3a/1a4H MTOBBIIIEHHON CI0KHOCTH,
HETHUIIOBBIE 3aJauM, MPUHUMATh NMPO(PECCHOHANbHBIE U YNPABICHUECKHUE PEIICHUS B YCIOBHSIX
HETIOJTHOM  OTPENIENIEHHOCTH, TIPU  HEJAOCTATOYHOM  JIOKYMEHTAJbHOM, HOPMAaTHBHOM U
METOAMYECKOM O00ECTIEYEHHH.

2. IlepeyeHb KomMneTeHI Ui, B OPMUPOBAHUU KOTOPBIX Y4aCTBYeT
AUCUHMILIAHA.
IIporpaMMa KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATH.
Ioxa3zarean oueHUBAHUSA KOMIIETEHLUH, KPUTEPHH OLEHKH

Jucuunummza «MaremMaTi4eckoe MOJEIMPOBAHUE CUCTEM M IPOLIECCOB» Y4YaCTBYET B
(bopMHUPOBaHUH KOMIIETCHITUH:

OIIK-1.5 MHcnonb3yer ¢Qu3uko-mareMaTudeckuil ammapar ans pa3paboTKu MPOCTHIX
MaTEeMaTUYeCKUX MOJIEICH SIBIICHUM, TMPOIECCOB W OOBEKTOB MPHU 3aJaHHBIX JIOMYIICHUSIX H
OTPaHUYECHUSX

OIIK-1.6 Hcnonp3yeT METOAbl MAaTEMaTHYECKOTO AaHaIW3a W MOJCIUPOBAHUS  JUIS
000CHOBaHUS MPUHSITHS PEIICHUN B TPO(HECCUOHATIBHOM NeSTeIbHOCTH

IIporpaMma KOHTPOJILHO-OLICHOYHBIX MEPONIPUATHII 04HasA popMa 00yueHus!

HaumenoBanue
OGBEKT KOHTPOJISt Koxn
KOHTPOJIHO-

HWHAUKATOpa
(TmoHsTHE/TEM/pa3eNn u T.J.
OLIEHOYHOI'O

) JOCTHXXCHUS
MEPONPUATHA AUCTIMILTHHEL KOMIICTCHIUH

HaumenoBanue
OLIEHOYHOT'O CPEJICTBA
(popma mpoBeneHns*)

Ne | Henens




5 cemecTp

OHpCZ{CJ’IeHI/Ie MaTeMaTHYEeCKON
MOACIN, MATCMAaTHYCCKOI'O,
UMUTAIIUOHHOI'O U CTATUCTUYCCKOT'O

1 1 Texymmii MOJEIUPOBaHusA. MeToabl IOCTPOCHUS OIIK-1.5, | TecT (koMIbIOTEpHBIE
KOHTPOJIb MOJEIEH pa3IuyHbIX CUCTEM U OIIK-1.6 TEXHOJIOTHH)
nporieccoB. Knaccugukarus, MeTo b1
HCCIIEI0OBaHUs Moeler. MIcToOYHUKH
MOTPENTHOCTEH MOIETHPOBAHNUS
Brruncimrensusie cpenst MathCAD
Texymuii (SMath Studio), MATLAB (Scilab), OIK-1.5 3amura mabopaTopHOU
2 2 WX OCHOBHEIC IIPHHITUIEI paOOTEHI, "’ | pabOTHI (KOMITBIOTEPHBIE
KOHTPOITb OIIK-1.6
p BO3MOXKHOCTH M HEJJOCTATKH, MOPSIOK TEXHOJIOTHH)
MPOBEICHUSI CTAHAAPTHBIX PAacueTOB
TBopueckoe 3aganue
Texymuii OIIK-1.5
3 1-2 yu [TpopaboTka JIEeKIMOHHOTO MaTepHana ’ (KOMIIBIOTEpPHBIE
KOHTPOJb OIIK-1.6
TEXHOJIOTUH)
. TBopueckoe 3aganue
Texymmii IToaroroBka x 1a00paTOPHEIM OIIK-1.5, p A
4 1-2 (KOMIIBIOTEpPHBIE
KOHTPOJIb 3aHATUAM OIIK-1.6
TEXHOJIOTHH)
Pemenue HeNMMHEWHBIX ypABHEHUN.
HTeparoHHbIE METOBI PEIICHUS
5 3.5 Texymmii CHCTEM JINHEHHBIX anre0pandecKux OIIK-1.5, | Tect (kOMIIBIOTEpHBIC
KOHTPOJIb ypaBHEHUI. AHAINU3 TaHHBIX. OIIK-1.6 TEXHOJIOTHH)
WnTepnonsuus. AnnpokcuManus.
Perpeccus. CrnaxuBaHue JaHHBIX
Crarunueckue moaenu. Penenne
HEIMHEWHBIX ypaBHeHUN. OTeIeHNEe
Tyt KOpHEH U METOJIbl YTOUHEHUSI KOPHEH OMK-1.5 3amura tabopatopHOU
6 3-5 KOH"ZH-(I)HL HEJIMHEHHOTO ypaBHEHHUS. OTIK 1' 6’ paboThl (KOMIIBIOTEPHBIE
p WrepanroHHbIE METOBI PELLICHUS ' TEXHOJIOTUH)
CHCTEM JIMHEWHBIX aJIre0pandecKux
YpaBHEHUI
CraTHyeckue MOJIeNH.
Texymuii WHTepnonsauMOHHbIH MHOTOUYJIEH OIIK-1.5 3amuTa 1abopaTopHO
7 6-8 KOHz ollh Jlarpanxa. HTepHIOIAIMOHHBIN OITK 1' 6, paboThI (KOMIBIOTEPHEIE
p MmHorowieH Herotona. Meto ’ TEXHOJIOTHH)
HaMMEHBIINX KB3/IPaTOB
Ksanpatypusie popmymsr. Meton
tpaneuuu. Metog Cumncona. Metoz
. lNaycca. UucneHHOE MHTErpUPOBaHUE
] 7.9 Texymmi " YH P U —— KBI; paT Hoil OIIK-1.5, | Tect (koMIIBIOTEpHBIC
KOHTPOJIb A PEHIHP Apatyp OIIK-1.6 TEXHOJIOTHH)
(hopmymBl HA OCHOBE MHOTOWICHA
Jlarpan>xa. MHorousnens! Jlexanapa.
KBaapatypuas ¢hopmyna ['aycca
HucneHHoe UHTETPUPOBAHUE
¢hysxnmid. Metox Tpanerun. Meron
Cumrcona. Meton 'aycca.
Texcyimmii YucneHHOE HHTETPUPOBAHUE U OIK-1.5 3amura nabopatopHOH
9 9-11 KOH”i]H(I)J'IB muddepeHIpoBaHNe KBaIpaTypHOU OIK 1' 6, paboTHI (KOMIIBIOTEPHEIC
p (hopMyJIBI HA OCHOBE MHOTOUJIEHA ' TEXHOJIOTHH)
Jlarpanxa. KBagpatypHas ¢popmya
I'aycca. CpaBHEHME KBaJpaTypHBIX
opmy
TBopueckoe 3aaHue
Texymuii OIIK-1.5
10 3-11 KOHz;l(ImB ITpopaboTka JIEKIMOHHOTO MaTepHaa OIK-1 6’ (KOMIIBIOTEpHBIE
) TEXHOJIOTHH)
. TBopueckoe 3aganue
Texymmii [ToaroroBka k M1abOPaTOPHBEIM OIIK-1.5, p A
11 3-11 (KOMTIBIOTEpHBIE
KOHTPOJIb 3aHATUAM OIIK-1.6
TEXHOJIOTHH)
12 1 Texymmi MaremaTuueckue MoAEIn OIIK-1.5, | Tect (koMIBIOTEpHBIE
KOHTPOJIb aneproANYECKHUX M KoJebaTeIbHbIX OIIK-1.6 TEXHOJIOTHH)




IMMPpOLECCOB. MaremaTtuueckas MOICIb
JABUIaTCJId IIOCTOSAHHOT'O TOKA.
Mopeny 4MCICHHOCTH HAaCEICHUS U
OBOJIIOIIMH HOHyJ'DHII/Iﬁ

ITpubnukeHHBIE METOBI PELICHUS
OOBIKHOBEHHBIX T dhepeHInaIbHbIX

13 13 Texymuii ypaBHeHUH: Meton Ditnepa. Merton OIIK-1.5, | TecT (koMnbIOTEpHBIE
KOHTPOJIb Pynre-Kyrra. Kpaeas 3amaga. Meton OIIK-1.6 TEXHOJIOTHH)
KOHEYHBIX pazHocTei. MeTon
MPOTOHKH
JlmHAMHAYeCKIEe MOICIIH.
[TpubnmxeHHbIE METOIBI PEILICHUS
. BIKHOBEHHBIX 1 HIJHAIBbHBIX IIHTA 1T TOPHOM
Texymuit 0OBIKHOBE epeHInan OIK-1.5 3amuTa 1ab0paTopHO
14| 12-14 Konz ollb ypaBHeHHiA: Metox Ditnepa. Meron OIK 1' 6’ paboThI (KOMIIBIOTEPHEIE
p Pynre-Kyrra. Kpaesas 3amaqa. Meton ' TEXHOJIOTHH)
KOHEYHBIX pazHocTe. Meton
MIPOTOHKH
JluHaMu4eckue MOAEIH. amuTa 1a6OPATOPHO
Texymuii ITpubnuxeHHoe pelieHue OIIK-1.5, paTop
15| 15-16 . paboThl (KOMIIBIOTEPHBIE
KOHTPOJIb muddepeHInanbHbIX YpaBHEHUI B OIIK-1.6 TeXHONOMHH)
YaCTHBIX POU3BOIHBIX
MaremaTnueckuii MasiTHUK. TouHOE
pelIeHUE 3a1a41 O MasTHHKE.
JIBmKeHne MasTHUKA BOJIH3H
YCTOHYHBOTO / HEYCTOHYHUBOTO
TIOJIO’KEHHUS paBHOBECHs. MasTHHK C
16 | 15-17 Texymmii 3aryxaaueM. OO aHAIOTHU MEXITy OIIK-1.5, | Tect (kOMIIBIOTEpHBIC
KOHTPOJIb HEKOTOPBIMH 3KOHOMHUYECKUMHU OIIK-1.6 TEXHOJIOTHH)
3a/la4yaMi 1 MaTeMaTHYECKUM
MasTHUKOM. MoJIeNb «XHUITHUK-
JKepTBa» U ee IPUMEHEHHUE B
Pa3IUYHBIX 00JIACTSIX HAYKU U
TEXHHUKH
HccnenoBanue HEIUHEMHBIX CUCTEM
Ha (ha30BOH TIOCKOCTH. SamuTa 1aGOpaTOPHOI
Texymmi Uccnenosanne OBMXEeHUS OIIK-1.5, patop
17 | 16-17 paboTHI (KOMIIBIOTEPHEIC
KOHTPOJIb MaTeMaTH4eCKOro MasTHUKa Ha OIIK-1.6 TexHOOrUH)
(hazoBoii mmockoctu. MccnenoBanne
MOJIETIH «XMIIHUK-KEPTBA»
TBopueckoe 3a1aHne
Texymmi OIIK-1.5
18 | 12-17 KOH"Z[];L(I)HI; ITpopaboTka JEKIIMOHHOTO MaTepuana OIK-1 6’ (KOMIIBIOTEpHBIE
' TEXHOJIOTHH)
. TBopueckoe 3aganue
Texymmii [ToaroroBka k m1abopaTopHBEIM OIIK-1.5, P A
19 | 12-17 (KOMIIBIOTEpHBIE
KOHTPOJIb 3aHATUAM OIIK-1.6
TEXHOJIOTHH)
Pasnen 1. O6uiue cBeieHus o TeopeTnueckre BOIIPOCH
MOJICIUPOBAHUN TEXHUUECKUX CHCTEM. ( CTI;O) . aKTqufKHe
IIpomexxytounast | Pasnmen 2. MozgenupoBaHue u aHATTN3 Y P
. OIIK-1.5, | 3amaHus (THCBMEHHO)
20 17 aTTecTauus - CTaTUYECKUX COCTOSIHUM TEXHUYECKUX
OIIK-1.6 TectupoBanue
9K3aMeH 00BEKTOB. (KOMITbIOTEPHBIE
Paznen 3. MonenupoBaHue U aHanu3 P
TEXHOJIOTHH)

JAUHAMHWYCCKUX TPOLECCOB.

*<DopMa MPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBFOTCPHBIC
TCXHOJIOTHH.

IIporpaMmMa KOHTPOJILHO-OLICHOYHBIX MEPONIPUATHI 32049HasA opMa 00yUeHust

Kypc

HaumeHnoBanue
KOHTPOJIBHO-

OOBEKT KOHTPOJIS
(moHsITHE/TEM/pa3aen u T.J.

Kon
WHAUKATOpa

HaumenoBanue
OIIEHOYHOI'O CPEJICTBA




OLIEHOYHOT' O JMCIUTITHHBI) AOCTHXCHUS (dopma mposeneHms*)
MepOHpI/ISITI/IH KOMIICTCHIINHA
3 kype
OnpezneneHyue MaTeMaTHIECKON
MO/JIeJIU; MaTeMaTH4YEeCKOro,
UMHUTAIMOHHOTO ¥ CTaTUCTUYECKOTO
. TBopueckoe 3aaHue
Texymuii MOJEIUPOBaHusA. MeToabl IOCTPOCHUS OIIK-1.5,
1 5 (KOMIIBIOTEpHBIE
KOHTPOJIb MOJEIEH pa3IuyHbIX CUCTEM U OIIK-1.6
TEXHOJIOTUH)
nporeccoB. Knaccngukarms, MeToas!
HCCIIeIoBaHus Moaenel. MIcToOYHuKHU
MOTPENTHOCTEH MOJETHPOBAHNUS
Brrancimrensasie cpenst MathCAD
Texymuii (SMath Studio), MATLAB (Scilab), OIK-1.5 TBopdeckoe 3aganne
2 HMX OCHOBHBIE IPUHIHIIEI paOOTHI S KOMITBIOTEPHBIE
KOHTPOJIb PHH P ’ OIIK-1.6 ( P
BO3MO>KHOCTH M HEJJOCTATKH, MOPSIOK TEXHOJIOTHH)
MPOBEICHNS CTaHIapPTHBIX PacueTOB
. TBopueckoe 3aganue
3 Texymumit IIpopaboTKa JIEKLIMOHHOTO MaTepuaa OIK-1.5, (KOI\EHLIOTe Hl,fle
KOHTpPOJb bop p OIIK-1.6 p
TEXHOJIOTUH)
. TBopueckoe 3ananue
Texymumii [ToaroToBka K J1a00PaTOPHBIM OIIK-1.5, P A
4 (KOMIIBIOTEpHBIE
KOHTPOJIb 3aHATUAM OIIK-1.6
TEXHOJIOTHH)
Pemenne HenMHEWHBIX ypaBHEHUN.
HTtepaliioHHBIE METOABI PELICHUS
5 Texymmii CHCTEM JINHEHHBIX anre0pandecKux OIIK-1.5, | Tect (koMIIBIOTEpHBIC
KOHTPOJIb ypaBHEHHI. AHAINU3 TaHHBIX. OIIK-1.6 TEXHOJIOTHH)
WnTepnonsuus. AnnpokcuManus.
Perpeccus. CrnaxuBaHue JaHHBIX
Crarunueckue moaenu. Penenne
HEIMHEWHBIX ypaBHeHUN. OTeTIeHe
N KOPHEW U METO/Ibl yTOYHEHMSI KOPHEHN 3amuTa 1abopaTopHOH
Texymumit p N ARLY P OIIK-1.5, m patop
6 HEJIMHEHHOT0 ypaBHEHHUS. paboThl (KOMIIBIOTEPHBIE
KOHTpPOJIb OIIK-1.6
HTeparoHHbIe METOBI pEIICHUS TEXHOJIOTUH)
CHCTEM JIMHEWHBIX aJIre0pandecKux
YpaBHEHUM
CraTHyecKue MOJIeNH.
. WHTepnonsaMOHHBIH MHOTOUJIEH TBopueckoe 3aganue
Texymmii P T N OIIK-1.5, P &
7 Jlarpanxa. MaTeprioissinoHHbIN (KOMITBIOTEpHBIE
KOHTPOJIb OIIK-1.6
MHorowreH HetoTona. Meton TEXHOJIOTHH)
HaMMEHBIINX KBa/IPaTOB
Ksanpatypusie popmymsr. Meron
tpaneuuu. Metog Cumncona. Merog
. lNaycca. UucneHHOE MHTErpUPOBaHUE
2 Texymuit u ;:?1/1 ibepenmuponane K Bf; )Ip arvoroi | OHK-L.5, | Tect (KOMIIBIOTEPHBIE
KOHTPOJIb p p Patyp OIIK-1.6 TEXHOJIOTHH)
(hopmymbl HA OCHOBE MHOTOWICHA
Jlarpan>xa. MHorousnens! Jlexanapa.
KBanpatypuas ¢hopmyna ['aycca
HucneHHoe UHTETPUPOBaHUE
¢hysxnmid. Meton Tpanerun. Meron
Cumrcona. Meton 'aycca.
. UYucneHHOE UHTErPUPOBAHUE U 3amura tabopatopHOU
9 Texymuid mudepeHIIIpOBaHUE KBaIpaTypHOU OIIK-1.5, a00ThI (KOMITEIOTEPHBIE
KOHTPOJIb p p patyp OIIK-1.6 P p
(hopMyJIIBI HA OCHOBE MHOTOUWJIEHA TEXHOJIOTHH)
Jlarpamxka. KBanparypnas ¢opmyia
I'aycca. CpaBHEeHUE KBaapaTypHBIX
hopmyn
. TBopueckoe 3aaHue
10 Texyuuuit ITpopaboTka IEKIIMOHHOTO MaTepHana OTIK-1.5, (KonI;nLrOTe m,?e
KOHTPOJIb bop H p OIIK-1.6 P
TEXHOJIOTHH)
. TBopueckoe 3aganue
Texymmii [ToaroroBka k m1abopaTOPHBEIM OIIK-1.5, p A
11 (KOMITBIOTEpHBIE
KOHTPOJIb 3aHATUAM OIIK-1.6

TEXHOJIOTHH)




MaremaTnueckue MOACIN
ArepuoaANICCKUX U KoJie0aTeIbHbIX

TBOp‘IeCKOG 3a1aHuC

Texymmii npoueccoB. MaremaTuueckas MOAEIb OIIK-1.5,
12 (KOMIIBIOTEpPHBIE
KOHTPOJIb JIBUTaTENIsI NOCTOSHHOTO TOKA. OIIK-1.6 TeXHONOTHH)
Mopenu YUCICHHOCTH HaceJIeHUs 1
9BOJIFOIMH NOMYJISIIH
ITpubnukeHHBIE METOBI PELICHUS
OOBIKHOBEHHBIX AU (epeHInaIbHBIX
13 Texymmmii ypaBHeHHiA: MeTtox Ditnepa. Meron OIIK-1.5, | Tect (koMIIBIOTEpHBIE
KOHTPOJIb Pynre-Kyrra. Kpaeas 3amaga. Meton OIIK-1.6 TEXHOJIOTHH)
KOHEYHBIX pazHocTel. Metoxn
MPOTOHKH
JlmHAMHAYeCKIEe MOICIH.
[TpubnmxeHHbIE METOIBI PEIICHUS
Texymuit OOBIKHOBEHHBIX T dhepeHInalIbHbIX OIK-1.5 3amuTa 1abopaTopHOH
14 KOHz olh ypaBHeHUH: Meton Ditnepa. Meron OITK 1' 6’ paboThI (KOMITBIOTEPHBIE
p Pynre-Kytra. Kpaesas 3amaqa. Meton ' TEXHOJIOTUH)
KOHEYHBIX pasHocTed. Meton
MIPOTOHKH
JlnHaMu4eckue MOAEIH. TBODUCCKOE 3a1AHME
Texymmii [MpubmmxenHOE pereHne OIIK-1.5, P A
15 . (KOMITBIOTEpHBIE
KOHTPOJIb mudepeHInaTbHBIX YPaBHEHHUH B OIIK-1.6 TexHOMOrUH)
YaCTHBIX POU3BOIHBIX
MaremaTnueckuil MasiTHUK. TouHOE
pelIeHe 3a1a41 O MasTHUKE.
JIBmKeHne MasiTHUKA BOJIH3H
YCTOHYHBOTO / HEYCTOHYHUBOTO
I0JIO’KEHUS paBHOBecHs. MasTHUK ¢ R T —
Texymmi 3aryxanueM. O0 aHaJOTUH MEXIY OIIK-1.5, P
16 (KOMIIBIOTEpHBIE
KOHTPOJIb HEKOTOPBIMU YKOHOMUYECKUMU OIIK-1.6 TexHoOrUH)
3a/la4yaMi 1 MaTeMaTHYECKUM
MasTHUKOM. MoJIeNb «XUITHUK-
JKepTBa» U ee IPUMEHEHHUE B
Pa3IUYHBIX 00JACTSIX HAYKH U
TEXHHUKH
HccnenoBanne HEIMHEHHBIX CHCTEM
Ha (ha30BO TIOCKOCTH. TBOPHECKOE 3aaHHE
Texymmi Uccnenosanne OBMXEeHUS OIIK-1.5, P
17 (KOMITBIOTEpHBIE
KOHTPOJIb MaTeMaTH4eCKOro MasTHUKa Ha OIIK-1.6 TexHOTOrUH)
(hazoBoii mmockocTu. MccnenoBanne
MOJIENIN «XHMITHUK-KEPTBa»
Texymuii OIIK-1.5 TBopueckoe 3a/1aHue
18 KOHpoHI; ITpopaboTka JEKIIMOHHOTO MaTepuana OHK-I‘ 6’ (KOMIIBIOTEpHBIE
' TEXHOJIOTHH)
. TBopueckoe 3aganue
Texymmii [ToaroroBka k m1abopaTopHBEIM OIIK-1.5, P A
19 (KOMIIBIOTEpHBIE
KOHTPOJIb 3aHATUAM OIIK-1.6
TEXHOJIOTHH)
. Beimosnnenue k/p Nel
Texyuii P YK-14, Konrponbnas padora (KP)
20 «MareMaTtniyeckoe MOIETUPOBAHUE
KOHTPOJIb OIIK-2.1 (TTMCHMEHHO)
CHCTEM M ITPOLIECCOBY
Pazpnen 1. Texuuueckue cpeacraa
peanuzanyuy MHPOPMAITMOHHBIX Teoperndeckre BOIPOCH
TpomexyTounas MPOLIECCOB (YCTHO) M TIpaKTHYECKHe
71 aTTecTas Pazpnen 2. IlporpamMMHBbIe cpeacTBa VK-14, 3a1aHus (MMCbMEHHO)
SK3AMCH peanuzanyuy HHGOPMAITHOHHBIX OIIK-2.1 TectupoBanue
MIPOIIECCOB (KOMTIBIOTEpHBIE
Pazpen 3. Anroputmuzanus u TEXHOJIOTHH)

IpPOTPaMMHUPOBaHHE

Onucanue nokasareseil H KpUTepHUeB OLICHUBAHNS KOMIIETCHIIUH.

Onucanue HIKAJ OLEHUBAHUA




KOHTpOJ'II) KadyeCTBa OCBOCHUA JTHCIUIIIINHBI
yCcneBaCMoOCTU MU HPOMCKYTOUYHYIO

BKJIIIOYaeT B ce0s TEKyIIHUH KOHTpPOJIb
arrecTaiuio. TeKymui KOHTPOJIb

YCIICBACMOCTHU U

MMPOMCIKYTOUHAA aTTCCTAllUA 06yqafom1/1xca IPOBOAATCA B LEIAX YCTAaHOBJIICHUSA COOTBCTCTBHSA

JOCTHIKEHUH  OOYYaromuXcs MO3TAMHBIM

pe3ynbraTtaM o0yueHus: 1 GOopMHUPOBaHUS KOMIETEHIIUH.
Tekylmuii KOHTPOJIb YCIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM NPOBEPKH 3HAHUU,
YMEHHH, HaBBIKOB OOydyaroumuxcs. 3ajada TEKYIIEero KOHTPOJS — ONEPATUBHOE U PETYISIPHOE

yIpaBieHUE

y4eOHOM  JIeATeIhHOCTHIO

oOydarommxcss Ha OCHOBE

oOparHoi

TpeOOBaHUSIM  00pa30BaTENbHON MPOrpaMMbl K

CBA3U U

KOPPEKTUPOBKU. Pe3ynbTaThl OLICHUBAHNS YYUTHIBAIOTCS B BUAC CPEOHEN OLIEHKH IPU IIPOBEICHUU
IIPOMEKYTOYHOM aTTECTALUU.

IlepeueHp OLICHOYHBIX CPENCTB, UCIOJIB3YEMBIX JJI OLICHMBAHMS KOMIIETEHIUH, a TaKKe
KpaTKasi XapaKTepUCTHKA STHX CPEICTB MPUBEACHBI B TaOHIIe

[IpencraBnenue
HaumenoBanue
Ne OLICHOYHOI'O Kpatkas xapakTepucTka OLEHOUYHOT0 CPEACTBA OCHOHHOTO
h p p P p cpenctea B DOC
cpencTaa
. KommexTs
CpencTBo TMPOBEPKH yMEHUH MPUMEHSITH IONyYCHHBIC 3HAHUSI .
KOHTPOJIBHBIX 3aJaHUN
KonTponsHas IUTS PEIICHHUS 33124 OIPEACICHHOTO THITA TIO0 TeME WITH Pa3Jely.
1 N . | O TeMaM IUCIUTUINHBI
pabota (KP) MoxeT OBITh HCIONB30BAaHO JUIS OIICHKM 3HAHWH W yMEHUU
(1e meHee ABYX
obyyJaromuxcs
BapHUaHTOB)
YactuaHo periaMeHTHPOBAaHHOE 3a/laHue, uMeroee
HECTaHJapTHOE pEIIeHHE U TMO3BOJIAIONIEE JHArHOCTUPOBATH
YMCHHUS, HMHTCTPUPOBATh 3HAHHUS  pa3IM4YHbIX  oOiacrteil, | TeMbl rpynmoBhIX
) TBopueckoe apryMEHTHPOBaTh COOCTBEHHYH TOYKY 3peHus. MoxeT | u/win
3a/aHme BEIMIOJTHATECS B HWHOWBHUIYAaTbHOM TIOPSNKE WA TPYMIOW | HHIWBHIYaTbHBIX
00yJaromuxcs. TBOPYECKUX 3aJaHHHA
MokeT OBITh WCHOJB30BAHO IS ONCHKH 3HAHUH, HABBHIKOB H
(MIIM) OTTBITA ACSITETLHOCTH 00YYAFOIIXCSI
Cucrema CTaHOAPTH3MPOBAHHBIX  3aJaHUH, MO3BOJIAIOMIAS
aBTOMATH3MPOBATH IIPOIIE W3MEPEHUs YPOBHS 3HAHUH H
. P POLEAYPY P M doH TeCTOBBIX
3 | Tecr YMEHHH 00y9aromerocs. sananmuii
MoskeT OBITh HCHOJB30BAHO I OICHKH 3HAHHUH, yMEHHIH,
HAaBBIKOB U (WJIN) OTBITA JESITeIbHOCTH 00yJaromuxcs
CpenctBo, TIO3BOJISIONIEE OIECHUThH yMEHHE O0ydYaromerocs
MUCHbMEHHO n3Narathb CyTh MOCTaBIEHHON 3a/1a4H,
CaMOCTOSITEILHO TPUMEHSTh CTaHJAPTHBIE METONbI PEIICHUS
3ammra . . Tembr  nmabopaTOpHBIX
. MOCTAaBIIEHHOW  3aJ]aud C  HKCIOJIb30BaHWEM  HMMEOIIeHCs
4 | naGopatopHoii N pabot u TpeGoBaHUSA K
nmabopaTopHO#  0a3bl, MPOBOMUTH  aHANU3  IIOJyYCHHOTO
paboThI WX 3aIIiTe
pe3ynbTara paboTHI.
MoseT OBITh WCIIONB30BAHO JJIS OICHKH YMEHHWH, HAaBBIKOB U
(1TH) OTIBITa AEATENFHOCTH 00OYJAIOIIHXCSI
Ilepeuenn
TEOPETUICCKHUX
CpencTBO, MO3BOILIIONICE OLICHUTH 3HAHUS, YMCHUS, HABBHIKOB M | BOIIPOCOB u
5 | Dxsamen (mn) ombITa AesITeNbHOCTH, 00yYaOIIEerocs o JUCIUILIHHE. MPAKTUUECKUX 3aJaHUM
MoskeT OBITh HCIOJNB30BAHO JJISI OLEHKW 3HAHWUH, YMEHHH, | K JK3aMEHY,
HaBBIKOB U (MJIM) OTIBITA AEATEIbHOCTH 00YJarOLIIXCS TectupoBanue
(KOMITBIOTEpHBIE
TEXHOJIOTHH)

KpnTepml U IIKAJIbI OIICHUBAHUSA KOMHeTeHHHﬁ B pe3yJjibTaTe U3YYCHUA NUCHUIIJIMHBI ITPHA
NPOBEACHUM MPOMEKYTOYHOM aTTecTallMU B (popMe IK3aMeHa.

Ikasa oueHMBaHUsI YPOBHSI OCBOCHUS KOMIIETEHIU

YpoBeHb

IIIkane! oLleHUBAHUS Kpurepun orieHuBaHMs OCBOEHUSI
KOMITICTCHITUN

«OTJIMIHOY OOyvaronuiicss NpaBWIBHO OTBETHJ HAa TEOPCTHYCCKHE BOMPOCHL Bricokuit




[lokazan oTnM4HBIE 3HAHWA B paMKaXx ydeOHOro Marepualia.
[IpaBuIIbHO BBIOJNHUI TpakTH4Yeckue 3agaHus. [lokaszan orTiandHbe
YMEHHS U BJIaJICHUs HaBbIKAMH TNPHUMEHEHUs! MMOJY4YEeHHBIX 3HAHUH 1
YMEHMH IIpM pelIeHHH 3aJad B paMKax ydeOHOro marepuasa.
OTBeTHII Ha BCE JONOJHUTENbHbIE BONPOCHI

OOyuaronuiicss ¢ HEOOJNBIIUMHU HETOYHOCTSIMH  OTBETHJI HA
TeopeTnyeckue Bompockl. Ilokaszam Xxopomwe 3HaHHMS B paMKax
yaeOHOTO Matepuana. C HEOONBIIMMH HETOYHOCTSIMHA BBITIOJHILT
«XOPOILIO» IpaKkTHYecKue 3amaHus. [lokaszanm Xopollne YMEHHS W BIIAJCHUS ba3oBsrit
HAaBBIKAMHM [PUMCHEHHS MOJNYYCHHBIX 3HAHUH W YMEHHH NpH
pemieHMH 3amad B paMkax ydeOHoro wmarepmama. OTBeTHNI Ha
0OJBIIMHCTBO TONOJHHUTEIEHBIX BOIIPOCOB

OOyuaromuiicst ¢ CyIIECTBEHHBIMH HETOYHOCTSIMHM OTBETWJI Ha
TeopeTHdeckrue Bompockl. [lokaszan ymoBIETBOpUTENbHBIC 3HAHUS B
paMkax ydeOHoro Mmatepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMHU
BBINOJIHIII MpakTHdeckue 3aganud. Ilokasan ynoBieTBOpPHUTEIbLHBIE

«yIOBJIETBOPUTEIILHO» . MuHuManbHBIN

YMEHHUS U BIIAJCHUS HABBIKAMH NPUMEHEHUS IOJYYEHHBIX 3HAHUU U

YMEHHUIl MpH pelleHuH 3aJady B paMKax ydeOHOro matepuana.

JonycTusi MHOrO HETOYHOCTEH MpU OTBETE HA JONOJIHUTEIbHBIC

BOIIPOCHI

OOyyatommiicss TIPH OTBETE HAa TEOPETHUECKHE BOMIPOCHI W TPH

BBIITOJTHECHUH MIPaKTUYECKUX 3aJaHAN MIPOJAEMOHCTPUPOBAT Komnerenmun
«HEYJOBJIETBOPUTENIBHO» | HEJOCTATOYHBIM YpOBEHb 3HAaHWW WM YMEHUH IpPH PELICHUHU 3a]ad B HE

paMkax ydeOHOro Martepuana. IIpm oTBeTax Ha NOMOJHHUTENbHBIE | C(HOPMHUPOBAHEI
BOIIPOCHI OBUIO AOMYIIEHO MHOXKECTBO HETPABHUIIbHBIX OTBETOB

Kpurepun u mKaJibl OlleHUBAHUS Pe3yJIbTATOB 00y4eHUsl PHU NPOBeAeHUN
K3aMeHa B (h)opMe TeCTUPOBAHUA

TectupoBanue
IIIxana oLleHUBaHUs Kpurepuu oneHnBanus
OG6yuatomuiics BepHo oTBeTwii Ha 90 — 100 % TecToBBIX 3amaHud MpHU
COTIMIHON»
MMPOXOKACHNUU TECTUPOBAHUA
OG6yuaronuiics BepHo otBetun Ha 80 — 89 % TecToBBIX 3aJaHUil mpu
«XOPOLIOY

MMPOXOKACHUU TECTUPOBAHUA

OOyuaromuiicst BepHo otBeTwii Ha 70 — 79 % TeCTOBBIX 3afgaHUN TIpH

«YHOOBJICTBOPUTCIILHO»
MPOXOKACHUU TECTUPOBAHUA

OOyuaronuiicst BepHO OTBeTHN Ha 69 % U MeHee TECTOBBIX 3aJaHUH IpH

«HE YAOBJICTBOPUTCIILHOY
MPOXOKACHUU TECTUPOBAHUA

Kpurtepuu u mkajabl OleHUBAHUS Pe3yJIbTATOB 00yUYeHHUs PH NPOBEIeHNU U
TeKylero KOHTPOJIsl ycIeBaeMOCTH
Kputepuu u mkana oueHuBaHus KOHTposibHOH paboTsl (KP)

IIIkama
Kpurepun oneHuBaHHSA
OLICHMBaHUS
[TomHOE pacKphITHE TEMBI, YKa3aHWE TOYHBIX HA3BAHUHA WM ONPEACICHHUH, MpaBHIbHAS
COTIHIHOY (dbopMynHpOBKa TOHATHH W KaTETOPHiA, NPHUBEICHB BCE HEOOXOAUMBIC (HOPMYIIEI,

COOTBETCTBYIOIAsl CTaTUCTHKA M T.I., BCE 3aJaHMs BBIIOJHEHBI BEPHO (BCE 3aaaun
pelIeHBI IPaBUIIbHO)

HenocratouHo moOMHOE pacKpbITUE TEMBI, OJHA-BE HECYIIECTBEHHBIE OIIMOKH B
OTIPEJICIICHNN TOHITHIA W KaTeropuid, B QopMyJsiaX, CTATUCTHYECKUX MAHHBIX W T. I,
«XOpOoHo» KapJUMHAJIbHO HC MCHSIOIME CYTh M3JI0KCHMS, HAJIMYME HE3HAYUTCJILHOTO KOJIMYECTBA
IpaMMaTHYECKUX u CTUJIUCTUYECKUX OIIINOOK, OJIHA-IBE HECYILIECTBEHHBIE
MOTPEIIHOCTH NIPY BBINOJHEHUH 33JIaHUM WJIM B PEIICHUSIX 33724

OTBeT oTpakaeT IHIIb OOIee HANpaBICHHE H3JIOKECHUS JEKIMOHHOTO Marepuana,
Hapyre Ooiee JBYX HECYIIECTBEHHBIX MM OIHOM-IIBYX CYIIECTBEHHBIX OIIMOOK B
«YyIOBJICTBOPUTCIIBHO» OTIpEJICTICHUH TOHATHH W KaTeropui, (opmyliax, CTaTHCTHYECKMX MAHHBIX U T. IL;
OoybIIOE  KOJMYECTBO TPAaMMAaTHYECKMX W CTWIMCTHYECKMX OIIMOOK, OJHA-/IBE
CYyLIeCTBEHHbIE OITMOKY MPY BHINIOJHEHUH 331aHUH WIIH B PEIICHUX 33/1a4

Obyuarowuiicss neMOHCTpUpyeT ciraboe NOHMMaHKUe IIPOrpaMMHOTo Marepuana. Tema He

«HEYIOBJIETBOPUTEIHHOY ° 9
packpbITa, OoJiee ABYX CYIIECTBEHHBIX OIIMOOK B ONpe/IeJIeHUH NOHSITHH U KaTeropuii, B




q)opMynax, CTaTUCTUYCCKUX HAaHHBIX, IPW BbIIMOJHCHUH SaI[aHI/Iﬁ HWJIn B PCIICHUAX
3aJa4, HAJIMYUC rpaMMaTU4CCKUX U CTUINCTUYCCKUX OIIHOOK U Ap.
Her otBera. He ObIIO HOMBITKY BBITOJIHUTE 3aJaHucC

Kputepuu u 1mkajia OlleHUBAaHUS TBOPUECKOTO 3aJaHUsI

Ixana
OILICHUBaHUS

Kpurepuu oneHnBanus

«OTIUYHO

[IpencraBnenHas paboTa JAEMOHCTPUPYET TOYHOE NMOHUMAHHUE 33JaHUs U IOJHOE eMy
cooTBeTCcTBHE. B paboTe nmpuBosATCS KOHKPETHBIE (haKThl U IPUMEPHI.

Marepuan usnosxeH gorun4Ho. Pabora u ¢opma e€ npencraBieHus siBISIETCS aBTOPCKOH,
BBHIIIOJITHEHA  CaMOCTOSITEJIbHO M COJEPXKUT ~ OOJBIIOE  YHCIO  OPUTHHAJBHBIX,
n300peTaTeNnbHBIX IPUMEPOB.

O¢dexTnBHOE  HWCHONB30OBAaHWE  W300paKeHWiA, BHIAEO, ayAuo HW  APYTHX
MYJIBTHMEIHIAHBIX BO3MOXKHOCTEH, YTOOBI MPEACTABUTh CBOIO TEMY M BBI3BAaTh MHTEpPEC.
[Ipe3eHTanus MMeeT Bce HEOOXOAWMMBIC pa3lelibl, JaHHBIE 00 aBTOpE, CCBHUIKM Ha
HCTOYHUKH, OopopMIIeHa B OZHOM CTHJIE. TeKCT He M30BITOYCH Ha claiiie, HE UMeeT
opdorpadudecKkux u peueBhIX OMMUOOK

«XOopomo»

[IpencraBnenHas paboTa AEMOHCTPHPYET IMOHMMaHUE 3anaHus. B paboty BritoyaroTcs
Kak MaTepHaybl, HUMEIOUIME KaKk HElMOCPEJCTBEHHOE OTHOLICHHWE K TeMe, TaKk H
Marepualisl, He uMerole oTHolleHus K Heil. ConepikaHue pabOThI COOTBETCTBYET
3aJIaHUI0, HO HE BCE aCNeKThI 3a71aHusl PACKPHITHL. B paboTe ecTh 3/ieMEHTHI TBOpPYECTBa.
Hcnonb3ytoTcst OHOTHITHBIE MYJbTUMEIUHHBIE BOBMOXXHOCTH, WIIM HEKOTOPBIE M3 HUX
OTBJIEKAIOT BHUMaHHE OT TeMbl npe3eHTanuu. OCHOBHBIE TPEOOBaHMS K IMPE3CHTALMN
COOJFOZIEHBI, HO OTCYTCTBYET BHINIOJNHEHHE TPeOOBAaHUH MO0 K 0(pOPMIICHHIO, 00 K
comepxanmto. TekcT Ha ciaiiie He W30BITOYCH, HO IUIOXO YHUTACTCA, HECKOJIBKO
HEYJAYHBIX PEYEBBIX BBIPAXKCHHH.

«YZLOBJIETBOPUTEIBHO»

B paborty BKITIOYeHa coOpaHHask 00ydaromumMest HHGOpMalHs, HO OHA He aHAIHM3HPYeTCs
U He OLCHWBaeTcsA. HapylneHne noruku B H3JIOKeHMH Martepuana. OObIYHas,
cTaHgapTHas paboTa, JIEMEHTHI TBOPYECTBA OTCYTCTBYIOT.

He wcnone3yrorcst H300pakeHWs, BHUIEO, ayquo M JpPYrHe MyJIbTHMEIUIHHBIC
BO3MOXXHOCTH, WJIM MX HCIHOJB30BaHUE OTBJIEKaeT BHHMaHue. He coOmoneHs
TpeOoBaHUA K OQOpMICHUIO Ipe3eHTanuu. CIUIIKOM MHOTO TeKCTa, WM OBe U Oonee
opdorpaduyeckux omudOoK, WK pedeBbie 1 opdorpaduueckue oumoOKu

«HCYAOBJICTBOPUTCIIBHO»

BkittoueHbl MaTepuaibl, He UMEIOIINE HEMOCPECTBEHHOTO OTHOLICHHUS K TeMe padoThl,
coJepkaHue pabOTHI HE OTHOCHTCS B paccMmarpuBaeMoil mpobieme. OTcyTCTBYeT
JIOTHKU B W3JIOKEHMM Marepuana. He ucrosib3yroTcs n300pakeHHs, BUIEO, ayAuo H
Jpyrue MyJbTUMEIUHHbIE BO3MOYKHOCTH, MJIM MX MCIIOJIb30BAaHHUE OTBJIEKAET BHUMAHUE.
He coGumoens! TpeboBaHus K 0(OPMIIEHHIO IPE3CHTANN

Kpurepuu u nmikana ONeHUBaHUS TECTa

[IIxana oneHUBaHUS

Kpurepun onieHnBaHus

«OTJIHUYIHO»

IIpU TPOXOXKACHUN TCCTUPOBAHUS

«XOPOLIO»

Oo6yuatormiicst BepHO oTBeTIUT Ha 90 — 100 % TECTOBBIX 3aIaHMHA

«3a4YTCHO»
IIpHU TPOXOXKACHUN TCCTUPOBAHUSA

«YHAOBJICTBOPUTCIILHO»

OO6yuatommiicst BepHO oTBeTrI Ha 80 — 89 % TeCcTOBBIX 3aaHUA

IIpU TPOXOXKACHUN TCCTUPOBAHUSA

«HC YAOBJICTBOPUTCIILHO»

«HEC 3a4YTCHO»

Sa,Z[aHI/Iﬁ IIpU TPOXOKACHUHN TCCTUPOBAHUSA

Kputepuu u 1mkana olleHHBaHUS 3alUThI Ja00paTOpHOM pabOoThI

IIxana oneHUBaHUS

Kpurepuu onieHUBaHUs

JlaGoparopHast paboTa BEITIOJTHEHa B 0003HAYCHHBIN MpernoaaBaTeieM CpOK, TUChbMEHHBIN

oT4deT O€3 3aMeYaHuid.

JlaGopatopHast paboTa BBIIOJIHEHA OOYYAOIIUMCS B TIOJHOM O0BEME C COONIOICHUEM

«OTIINYIHO HEOOXOIUMOIT MOCIEI0BATEIHLHOCTH. OO6yuaronuiics paboTain IIOJTHOCTBIO
CaMOCTOSTEIILHO; TTOKa3al HEOOXOAMMBIE IS MPOBEACHUS PAOOThI TEOPETHUCCKHE 3HAHUS,
MpaKTUYEeCKHEe yMEHHsT W HaBBIKH. Pabora (oTdeT) odopMieHa akKypaTHO, B Hambomee
ONTUMAILHOU sl PHUKCAIUH pe3yabTaToB opMe

«Xopotio» JlabopaTopHast paboTa BBIIIOJHEHA B 0003HAYCHHBIH MPEIOAaBaTEeIeM CPOK, MACHMCHHBIH

OTYET C HEOOIBIINMU HCI0YCTaMHU.

OO0yuatommiicst BepHO oTBeTrI Ha 70 — 79 % TEeCTOBBIX 3aaHUA

OOyuarommiicst BepHO OTBeTWNI Ha 69 % W MeEHee TeCTOBBIX




[1Ikaa oreHUBaHUs

Kpurepun onieHnBanus

JlaboparopHast paboTa BEIITOJHEHA O0YYAIOIIUMCS B ITOJHOM O0BEME M CaMOCTOSTENILHO.
JlonyIleHbl OTKJIOHEHUS OT HEeOOXOIUMOHM IOCIEAOBATENbHOCTH BBINOJIHEHHS, HE
BIMSIOIINE HA TPAaBHJIBHOCTH KOHEYHOro pe3ysibTaTa. Pabora mokas3piBaeT 3HAaHUE
00y4alomuMcsi OCHOBHOTO TEOPETHYECKOTO MaTepuajia M OBJAJCHHE YMEHHSIMHU,
HEOOXOANMBIMH JUIsl CAaMOCTOSTENILHOTO BBIIOJHEHUS! paboThl. JlOMyIeHbl HETOYHOCTH U
HeOpeKHOCTh B 0OPMIICHUH PE3YJIBTATOB PaOOTHI (0TUETA)

«YHAOBJIETBOPUTEIIBHO»

JlabGopaTopHast paboTa BBINIOJIIHEHA C 33€P’KKOU, TUCEMEHHBIN OTYET C HeI0OYETaMH.
JlabopaTtopnast paboTa BBITONMHSAETCA B O(opMIsieTcss 00ydJaroMMMCS MPH TOCTOPOHHEH
momom. Ha BeImonmHEHWME pabOTHI 3aTpaduBacTCs MHOTO BpeMmeHd. OOydarommics
NOKa3bIBaeT 3HAHHWSA TEOPETHYECKOrO0 MaTepuaja, HO HCIBITBIBACT 3aTpyJHEHHE IPH
CaMOCTOSITENIbHOU paboTe ¢ HICTOYHHKAMHU 3HAHMI WM NpHOOpamMu

«HCYOOBJICTBOPUTECIILHO»

JlabopartopHast paboTa He BEIITOJIHEHA, TNCHMEHHBIA OTYET HE NMPEICTaBIICH.

PeSyHLTaTBI, TIOJTYy4YCHHBIC 06y‘-Ia}OH.lI/IMC$[, HE IIO3BOJIAIOT CACIATh IPABUIIBHBIX BBIBOJOB 1
MOJHOCTBIO  pacxogdaTcsa ¢ nocTapieHHON 1enpt0. Iloka3piBaeTcsa MI0Xoe 3HAaHUE
TCOPETUYCCKOT'0 MaTcpuaia U OTCYTCTBUEC HeO6XOL[I/IMLIX yMeHHﬁ.

J]a6opaTopHa>1 pa60Ta HC BBIMNIOJIHCHA, Y YyYalllerocsd OTCYTCTBYIOT HeO6XOZ[I/IMI>Ie JJIA
IIPpOBCACHUA pa6OTLI TCOPCTUUCCKUEC 3HAHMS, NPAKTUICCKUEC YMCHUA U HABBIKA

3. TunoBbie KOHTPOJIbLHbIE 32IaHNUSI MJIM MHbIE MATEPHAJIbI, HEO0X0AMMbIE
JJIS1 OIl€HKM 3HAHM A, YMEHH I, HABBIKOB M (WJIN) ONBITA J1eATeJIbHOCTH

3.1 TunoBbIe 3alaHUA JISA IIPOBEICHUA KOHTPOJBbHBIX paﬁoT

Hwxe npuBenensl oOpasiibl TUIIOBBIX BAPUAHTOB KOHTPOJBHBIX PabOT, MPEayCMOTPEHHBIX
paboueli mporpaMMon TUCIUIUIMHBI

O0pa3en TUIIOBOrO BapuaHTa KOHTPOJIbHOW padOThI

1o Teme «MaremaTuyeckoe MOAEIMPOBAHNE CUCTEM U IIPOLIECCOBY
[Ipenen nurenbHOCTH KOHTPOIIS — 60 MUHYT.
[Ipemiaraemoe KOJIMYECTBO 3alaHUM — 3 3a1aHUs.

3ananue 1.

Haiitu kOopeHb ypaBHEHHs YUCICHHO U, €CIM 3TO BO3MOXHO, aHaIUTHYECKU. Pesynbrarsl
CpPaBHUTH. BBITTOIHUTH POBEPKY.

3aganue 2.

x—sinx=0,25

Haiitn yncineHHo KOpHU NTOJIMHOMA. BBITTOTHUTE IPOBEPKY

3ananue 3.

X2 —12x—4=0

Pemnte CJIAY npsMbIM U UTEpAlMOHHBIM METOAOM. BBIMOTHUTH MPOBEPKY.

3aganue 4.

4x) +xp +4x3 =138
2x1 + 4X2 + 6X3 =225
X1 +2XQ +X3 =80

Haiitu 3Hauenme nepoBod mnpou3BoAHON ¢(yHKIMM B Touke x. HaiiTm aHanutmdeckoe
BbIpaXXEHHE JUIsl MPOM3BOAHOIO MOpsAaka 7 3ToM (QyHkuuu. HallTu omnpeneineHHbI HHTErpai

(byHKIMU Ha OTpe3Ke.

3apanmue 5.

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




Haiitu skcTtpemyMbl M 3HaueHHs (QYHKIMHM B TOYKax 3KcTpemyma. lIpoBeputh 3HaueHue
NPOM3BOJHONW B TOUKax sKkcTpemyma. IloctpouTh rpaduk (GyHKIMH Ha OTpe3Ke, coAepiKalieM
9KCTPEMYMBI.

f(x) —sin° 2x,x € [—1; 0, 4]
3aganmue 6.
Pemmmts nuddepennmansHoe ypaBHeHre Ha oTpeske. [locTpouts rpaduk.

J’"+Tfy=0,y(0)=1,y'(0)=0,xe[1;6]

3.2 TunoBble TBOPUYECKHUE 3aJaHUS

3amaHus BBUIOKEHBI B DJEKTPOHHOW WH(MOpMaImoHHO-o0pa3oBaTenbHOM cpene KpWIKT
HpI'YIIC, nocTynHO#i 00yd4aromemMycsi uepe3 ero JIMYHbI kabuHeT. TBopueckoe 3aaHue JTOJIKHO
OBITH BBIMOJHEHO B YCTAHOBJICHHBIN MpernoiaBaTteieM CpoK. Pe3ynbTaT BIMOIHEHHS] TBOPUECKOTO
3aJaHus OTIIPABIISICTCSI HA MPOBEPKY IO CPeACTBaM HH(POPMALMOHHO-00pa30BaTEIbHON CpEIBbI.
OneHka 3a BBIOJIHEHWE TBOPYECKOTO 3aJaHMs, a TaKkkKe KOMMEHTApUU M PEKOMEHJIAIUU
npernoaBaTesns GUKCUPYIOTCs B HHPOPMAaIIMOHHO-00pa30BaTEIbHOM cpee.

Huxe npuBeneHsl o0pasibl TUIOBBIX BapUAHTOB 3aJaHUN PEKOHCTPYKTHBHOIO YPOBHS,
IIPElyCMOTPEHHBIX pabodel porpaMMoii.

OGpa3zelr TBOPUECKOTO 3aJaHUs 110 TEME
«IToaroroBka K 1JaOOpaTOPHBIM 3aHSTHIM

1. HaiiTu Bce aeiicTBHTENbHBIC KOPDHH ypaBHeHHs € +2x—3=0 c¢ Ttounocteio &=107"
KOMOWHUPOBAHHBIM METO/IOM M METOJ0M HTepanuu. CpaBHHUTH YHUCIO IIAroB, HEOOXOAUMOE IS
JOCTHKCHUSI OJJMHAKOBOM TOYHOCTH STHMH METOJAaMH. BBIUMCICHHS BECTH C OJHHM 3allaCHBIM
3HAKOM.

3.3 TunoBbIe TECTOBbIE 3a]aHUS 110 pasueﬂy/TeMe/nncunnﬂnHe

TectupoBanue MpoOBOAMTCS MO OKOHYAHUIO U B TEUEHME TOJa MO 3aBEPIICHUIO0 H3yUEHUs
JUCLUIUIMHBL M pa3jiena/ TeMbl (KOHTPOJIB/TIPOBEPKAa OCTAaTOYHBIX 3HAHWN, YMEHUH, HaBBIKOB U
(unu) onblta AesrenbHOocTH). KoMmbroTepHOE TECTHpOBAaHUE OOyYaroIMXCAd IO TeMaMm
UCTOJIb3YeTCsl IPH MPOBEACHNUH TEKYIIET0 KOHTPOJIS 3HAHUH 00yJaromuxcs.

Tectbl popMupyrorcs u3 poHaa TECTOBBIX 33JaHUN MO TUCITUIIINHE.

Tecr (megaroruveckuii TeCT) — 3TO CUCTEMa 3aJlaHUI — TECTOBBIX 3a/1aHUI Bo3pacTaromien
TpYIHOCTH, creurduueckoil Gopmsl, mo3poistomas 3(pQPEeKTUBHO H3MEPUTH YpPOBEHb 3HAHUIA,
YMEHUH, HaBBIKOB U (UJIM) OIBITA IEATEIILHOCTH 00Y4arOLIIXCS.

TectoBoe 3apanune (T3) — Bapbupyromascs N0 3JIEMEHTaM COJEPKaHUS U MO TPYAHOCTH
€IVHMIIA KOHTPOJBHOIO MaTepuana, MHHUMaJIbHAas COCTAaBJIAIOIIAs €IMHHLA  CIOKHOTO
(cocTaBHOr0) MEAArOrMYECKOro TeCTa, MO KOTOPOM HCIBITYEMBbIM B XOJi€ BBINOJIHEHMS TecTa
COBEpUIAET OTAEIBHOE JEICTBHE.

®ona  TectoBbiXx 3agaHuii  (PT3) po aucHuMIIMHE — 3TO  COBOKYMHOCTh
CHCTEMaTU3UPOBAHHBIX JAUArHOCTUYECKHUX 33JaHui — TecToBbIX 3ananuil (T3), pa3paboTaHHbBIX 1O
BCEM TEMAaTUYEeCKUM pazjenaM (AMJAKTUYECKUM €IWHULAM) JUCHUIUIMHBI  (IPOIIEIIINX
anpoOaIuio, 3KCIEePTU3Y, PETUCTPALIUIO U UMEIOIINX N3BECTHBIE XapaKTEPUCTUKN) CIeln(PUIECKO
(b opMbI, TO3BOJISIIONIEH aBTOMATU3UPOBATh MPOLETyPy KOHTPOJIS.

THunel TECTOBLIX 3aJJaHUM:

3T3 — TecroBoe 3amanue 3akpbIToil (opmbl (T3 ¢ BBHIOOPOM OJHOTO WM HECKOIbKUX
NPaBUIIBHBIX OTBETOB);

OT3 — TecroBoe 3aaHMe OTKPBITON (OPMBI (C KOHCTPYUPYEMBIM OTBETOM: T3 ¢ KpaTKum
pernamentupyeMeiM oTBeToM (T3 nomonnenus); T3 cBoOOJHOTO M3IOXKEHUS (C pa3BEpHYTHIM
OTBETOM B IIPOU3BOJIBHOU (popme)).



CTpyKTypa TeCTOBbIX MATEPHAJIOB MO IUCHUILIHHE
«MareMaTHuyeckoe MO/IeITUPOBAHUE CHCTEM U MPOIECCOB»

XapakTepucTuka Konnuecto
Wupuxarop Tema B coorBercTBum ¢ PITJ] CoJepaKaTeNbHBbII DIIeMEHT COJZIEPKATENBHOTO TECTOBBIX

5JIEMEHTA 3aaHui, TUIBL T3

OIIK-1.5 Ucnosnb3yer Onpenenenue MaTemaruyeckoil | OnpejeneHne MaTeMaTHYeCKOM 3HaHue 2-0T3

(hu3uKO-MaTeMaTHISCKUH MoJeny; MaTeMaTHYeCKOro, | MOoAenn 2-3T3

anmapat Ui pa3paboTKu HMMHTALMOHHOTO u Ymenus 2-0T3

MIPOCTHIX MATEMAaTUUECKUX | CTATUCTHYECKOTO MOJEIMPOBAHUSL. 2-3T3

MoOJIeJICH SIBJICHHH, Metoasl  mOCTpOCHHS — Mojemel JleiicTBus 2-0T3

MPOLIECCOB U 0OBEKTOB pasauyHBIX CHCTEM M IIPOLIECCOB. 2 —-3T3

npu 33 JTaHHbIX Knaccuduxauus, METOIbI | MeTo ! MOCTPOCHUS MOIeNeH 3HaHue 2-0T3

JOMYIICHUSX 1 HCCIICIOBAHMS MOJENCH. | pa3TMuHBIX CHCTEM H IPOLIECCOB 2-3T3

OrpaHHYEHUIX Hcrounuku HOTpeIHocTe VMeHus 2- 0T3

OIIK-1.6 Ucnosnb3yer MOJIEITUPOBAHUS 2-3T3

METOBI MATeMaTHIECKOTO TleifcTBus 2— 0T3

aHaIu3a ¥ MOJIEIMPOBaHUS 2-3T3

AUt 000CHOBAHMS . VICTOYHHUKY MOTPEIHOCTEH 3uanue 2-0T3

HPUHATHS PELICHUH B MOJIETMPOBaHHUS 2-3T3

npodeccHoHaIbHOM

eI TeTbHOCTH VYmenus 2-0T3

2-3T3

JeiictBus 2-0T3

2-3T3

Pemienne HeMMHEHHBIX ypaBHEHUI. HTepalioHHbIE METO bl PELLIEHUS 3HaHue 2-0T3

HTepaloHHble METO/Ibl PELLIEHUS CUCTEM JINHEHHBIX 2-3T3

CUCTEM JIMHEHHBIX anreOpaudeckux | anreOpauyecKux ypaBHEHHI YMmenus 2-0T3

YypaBHEHUH. AHaNIU3 JaHHBIX. 2 -3T3

MuTepnomnsiuys. ANmpoKCHUMAaIus. JleiicTBust 2-0T3

Perpeccusi. CriiaxuBaHie JaHHBIX 2 -3T3

Pemenne HemMHENHHBIX 3HaHue 2-0T3

YpaBHEHH 2-3T3

YMmenus 2-0T3

2 -3T3

JleticTBus 2-0T3

2-3T3

Mutepnomnsuus. 3HaHHe 2-0T3

Anmnpokcumanusi. Perpeccust 2-3T3

YMmenus 2-0T3

2-3T3

JeticTBus 2-0T3

2 -3T3

Ksanparypusie dpopmyssl. Meton KBaznparypusie ¢popmyJisl 3HaHue 2-0T3

Tpanenuyu. Merox Cumrcona. 2-3T3

Merton I'aycca. Uncnennoe Ymenus 2-0T3

HWHTETPUPOBAHUE U 2-3T3

¢ depenposanne JeticTBust 2-0T3

KBaJIpaTypHO# (OpMyJIbl Ha OCHOBE 2-3T3

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

MHoro4ieHs! He)KaHL[pa. I[Hq)(i)epeHqu()BaHne 2—-3T3

Ksazgparypuas gopmyna 'aycca KBapaTypHOil hopMyIIbl Ha Ymenust 2-0T3

ocHOBe MHorowieHa Jlarpamxa 2-3T3

JeiictBus 2-0T3

2-3T3

Msuorounens! Jlexannapa. 3HaHue 2-0T3

KBagnparypnas dpopmyna [aycca 2-3T3

Ymenus 2-0T3

2-3T3

JeticTBus 2—-0T3

2 -3T3

MaremaTuyeckue Moenu Maremarnueckue MoJenu 3HaHue 2-0T3

ANepHOIMYECKUX U KOJIeOaTeIbHBIX ANepPHOIMYECKUX MPOIIECCOB 2 -3T3

nporeccoB. MatemaTHyeckas Ymenuns 2-0T3

MOJIENTb JIBUTATENsl HOCTOSIHHOTO 2-3T3

TOKa. MO/IeNnH YHCIEHHOCTH JetictBust 2-0T3

HaCeJeHHs ¥ ABOJIFOLIMY MOy JISIHH 2-3T3

MareMaTruecKkue MOIEIHN 3HaHue 2-0T3

KoJIeOaTeNNbHBIX MPOILIECCOB 2 -3T3

YMmenus 2-0T3

2-3T3

JeiictBus 2-0T3

2-3T3




Mozenu YiCIeHHOCTH HaceJIeHUs 3HaHue 2-0T3
Y IBOJIOLNY TOMYJISIUI 2-3T3
Ymenus 2-0T3
2-3T3
JeiictBus 2-0T3
2-3T3
IMpuGmnKeHHbBIE METOIBI PEIICHUS Merton Ditnepa 3HaHue 2-0T3
OOBIKHOBEHHBIX 2-3T3
nudbepeHIHaTbHbIX YPABHSHHUHA: Ymenus 2-0T3
Meron Diinepa. Meton Pynre- 2-3T3
Kytra. Kpaeas 3agaqa. Meron JeiicTBus 2-0T3
KOHEYHBIX pazHocTel. MeTox 2 -3T3
TIPOTOHKHU Merton Pynre-Kytra 3HaHue 2-0T3
2-3T3
YMenus 2-0T3
2-3T3
JleticTBus 2—-0T3
2-3T3
MertoJ1 KOHEUHBIX pa3HOCTEl 3HaHHe 2-0T3
2-3T3
YMenus 2-0T3
2-3T3
JeiictBus 2-0T3
2-3T3
Maremaruyeckuii MasTHUK. Toynoe | TowHOE pelieHue 3a1auu 0 3HaHHe 2- 0713
peLICHHE 3a/Ia4 O MasTHHKE. MasITHUKE 2-3T3
JIBr>xeHHE MasSTHHKA BOJIU3U Ymenus 2-0T3
YCTOWYMBOrO / HEYCTOHYMBOTO 2-3T3
TI0JIO’KEHHS paBHOBeCHs. MasiTHUK JeiicTBust 2—-0T3
¢ 3atyxanueM. O6 aHanoTHN MEXIy 2-3T3
HEKOTOPHIMH SKOHOMHYECKUMH JIBYOKCHUE MasTHHUKA BOJIU3H 3HaHue 2-0T3
3ajadaMi 1 MaTeMaTHICCKUM YCTOIYHMBOro0 / HEYyCTOHINBOTO 2-3T3
MasTHHKOM. MozieTb «XHIIHAK- TOJIOKEHUSI PABHOBECHS YMmeHus 2-0T3
KEPTBa» U €€ MPUMEHEHHE B 2_-3T3
Pa3IMYHbIX 00JIACTSAX HAYKH U TleiicTBus 72— 0T3
TEXHUKH 2-3T3
Mopenb «XUIHUK-)KEPTBa 3Hanue 2-0T3
2-3T3
Y™enus 2-0T3
2-3T3
JleticTBus 2-0T3
2-3T3
> 216
Hroro no QucLMILUIMHE 108 — OT3
108 —3T3

[Tonnsiii komruiekT @T3 XpaHUTCs B 2JIEKTPOHHON WH(OPMAITMOHHO-00pa30BaTEIHLHOM Cpelie
KpKT UpI'VIIC u obydaromuiics UMeeT BO3MOKHOCTh O3HAKOMHUTBCS C JE€MOHCTPAIllMOHHBIM
Bapuantom OT3.

Hwmwxke mnpuBeneH oOpaseln] THIIOBOTO BapHaHTAa HUTOrOBOTO TECTa, IPEIyCMOTPEHHOTO
paboyeil mporpaMMoi TUCHHUTIIIMHBI

Obpasey munogozo eapuanma umo208020 mecma,
npeoycCMompenHo20 paboueti npocpammon OUCYUNIUHDL

Tect conepxkur 18 Bonpocos, B Tom uncie 9 — OT3, 9 — 3T3.
Hopwma Bpemenu — 50 MuH.
OO6pa3zer] TUIIOBOT'O TECTa COAEPKUT 3alaHUs JUISl OLICHKH 3HaHUI, yMEHUH, HAaBBIKOB U (MJIM) OIBITA
JeSITeIbHOCTH.
1. Mogenp, npeacTaBisIONMIas TO, YTO HMCCIEAYETCS € IOMOIIbIO YBEIWYEHHOIO WIH
YMEHBIIEHHOTO OMUCAaHUS 00BbEKTa UM CUCTEMBI — 3TO. ..
A) ®usnueckas MOJIEb
b) AnanoroBas monenb
B) KomnerorepHast Mozeins
I') Matemaruueckas MOzieb




2. Pacnonoxute — 3Tambl  MaTeMaTHYECKOro  MOJCIHMPOBAaHUA B NPaBUJIBHOMU
MOCIICIOBATCIIFHOCTH
A) AHanu3 pe3yiabTaTOB MOJICITUPOBAHMS
b) Coznanue koHLENTyalbHON MOJEIN
B) UccnenoBanue mocTpoeHHOM MOIeTH
I') ®opmupoBanue MmaTeMaTUYECKON MOJENN
J1) TlocTaHoBKa 1€JIM MOJIETHPOBAHUS

3. BpIOepuTe MOHOTOHHO YOBIBAFOIIYH0/BO3pACTAIONIYIO (DYHKITUH

A) MOHOTOHHO yObIBaroIIast 1) >
b) MoHoTOHHO BO3pacTaromas 2) i
B) HemonoTtonnas ¢yHkius 3) -

4. B oTBeTe HamHIIINTE 3HAUYEHHUE KOpPHSA YpaBHCHUA y=f(X)
yn
4

'—}’=f(JC)/
1

N\
\)
4

o |

-4 0] 1

O I

5. Ha mnockoctu Bbl BUauTe rpaduku GyHKIUH z(X) U g(X), KOTOpbIE 3aMEHSIOT (QYHKIIHIO
0=f(x). B oTBeTe HanumuTe J0KaNIMU3aLNIO KOpHS ypaBHeHUs 0=f(X)



L —

6. Maker apXUTEKTYpHOIO COOPYKEHHUS 10 OTHOLICHHUIO K CAMOMY COOPY>KEHHIO SBIISIETCS
npUMepoM Kakoro kmacca wmopeneii? Ilonckaska: martepuanbHOW wuiaM  abctpakTtHOi? Ecmm
MaTepHaIbHOM, TO TEOMETpHYECKoW, (u3nueckord wiam aHamoroBor? Ecmm abGcTpakTHOH, TO
MHEMOHUYECKOM, MaTEMATUYECKON, BEIYUCIUTEIbHON WM KOMIIBIOTEPHOM?

7. IlpuBenute Ha3BaHUS NPAMbIX MeTO0B perienust CJIAY

8. OpurunHan - MexaHW4YeCKasi CUCTEMA - MAsTHUK, COBEPIIAIONIUN KoJIeOaHUs, MOJENb -
JIEKTpUYECKasi CUCTeMa, MpeAcTaBisiomas coOoil konedarenbHbI KOHTYp. I[Ipumepom kakoro
Kjacca sBisieTcs dta  wmozenei? Iloackaska: MartepuanbHOM WM aOctpakTHOM?  Ecnmm
MaTepHaIbHOM, TO TEOMETpHYECKOW, (u3nueckod wiam aHamoroBor? Ecmm abGcTpakTHOH, TO
MHEMOHUYECKON, MAaTEMAaTUYECKOMN, BEIYUCIUTEILHON I KOMITBIOTEPHOM?

9. YTO 3HAYUT pelIUTh ypaBHEHUE?

10. YpaBHeHHUs, ONUCHIBAIOIIME MPOIECC MAJACHHUS TeJa HAa 3EMJII0 IO OTHOIICHUIO K
caMOMYy BCEMHUPHOMY TATOTEHMIO, SIBJIIETCA IMPUMEpPOM Kakoro kiacca mozenen? Iloackaska:
MaTepHalbHOW WM abcTpakTHOW? Ecinm marepuasbHOH, TO T€OMETPHUYECKOW, (PU3MUECKOW WITH
aHajoroBoi? Ecmu aOCTpakTHOH, TO MHEMOHHYECKOW, MATEeMAaTHYECKOW, BBIYUCIMTEIBHONW WIIH
KOMITHIOTEPHOM?

11. Kakue MeTo1bl yTOUHEHHs] KOpHEH BBl 3HaeTe?

12. K urepanuonsusiM metofam pemienus CJIAY otHocsTes:
A) Meroa nipocToii utepanuu
b) Meron onpenenureneit
B) Meton Sko6u
I') Merox Kpamepa
1) Metopn 3eiinens

13. HaszoBuTe 3Tansl pelieHus] HEIMHENHBIX YpaBHEHUI
A) Otnenenue KopHen
b) Brruncnenue onpenenurens
B) YTounenue xopueit

14. Kakue MeTO/Ibl OT/ICJICHUS] KOPHEW BbI 3HAETE?
A) Tlo rpaduky GpyHKINU
b) ITyrem 3amens! pynknun 0=f(x) Ha z(x)=g(x)
B) Ilo Tabnuue 3nauenuit Gpynkmn f(x)
I') Aranmutrueckuii MeToz
1) Uucnennslii MeTox



15. mpuOiM>KeHHOEe ONMCAaHHWE Ha SI3bIKE MAaTeMAaTUKH (OTOOpakeHHWe Ha MAaTeMaTHYECKOM
S3BIKE) OCHOBHBIX 3aKOHOMEPHOCTEW W Hamboyiee BaKHBIX CBOWCTB, MPUCYIIUX HCCIEAYEMOMY
OpUTHHAITY - 3TO ...

A) MatemaTtuueckasi MOJIEIb
b) MuemoHunueckast MOJIeb
B) BrruucnurensHas Mosienb

16. ommucanue, rie BCE B3aUMOCBS3M, CYIIECTBYIOIIME MEXAY 3JIEMEHTAMH OpPHUTHHANA,
BBIPKEHBI C TIOMOIIBIO MaTeMaTU4YeCKux (Hopmys (GyHKIIMOHATBHBIX 3aBUCUMOCTEH, YpaBHCHUH,
HEPaBEHCTB, CUCTEM YpaBHEHUMN, CUCTEM HEPABEHCTB) - 3TO...

A) MaTtemaTtuueckasi MOJICb
b) Muemonunueckast MoJieiIb
B) BeruucnourenpHas Moieinb

17. Ilepeuncnure TpeOOBaHMSA K MAaTEMAaTUUECKOW MOJICITH
A) CooTBeTCTBUE LIEIU MOJEIUPOBAHUS
b) AnexBaTHOCTH MO/IETTH
B) PobactHocTh Mozenu
I') [ToTeHIMaTBbHOCTH MOJICTH
) doctaTounocTts Moaenu
E) CymectBoBanue pemieHus
X) EnuHCcTBEHHOCTD peleHUs
3) [IpocTora Mmonenu

18. Ilepeunciaute 7 meneid MaTeMaTHYECKOTO0 MOJICITUPOBAHMS

3.4 TunoBble 3a1aHUS K JIA00PAaTOPHBIM padoTam
BapuanTtel 1abopaTopHbIX pabOT BBUIOKEHBI B  3JEKTPOHHOH HMHQOPMAIMOHHO-
obpazoBarenbHoil cpeae Upl YIIC, noctynHo# o0yuaroiemMycs 4yepe3 ero JUYHbII KaOUHeT.
Huxe npuBeneH o0pasibl TUIOBBIX BAPUAHTOB Ja00PATOPHBIX PpabOT MO OTJAECIbHBIM TEMaM,
IpPeIyCMOTPEHHBIM paboyel mporpaMmMoii.

OO6pa3zer] TUIIOBOTO BapuaHTa J1abopaTOpHON paboThI
no treMe «Crarnueckue Mojenu. MutepnonsiiuonHslii MHOrousieH Jlarpanka. HTeprionsaunoHHbIN
MHoOrouwieH HproToHa. MeTol HauMEHBIINX KBaJApaTOB
ITocTponTh WHTEPHOJALMOHHBIN MONMMHOM JlarpaHka W HMHTEPIOISLUUOHHBIA IOJIWHOM
HeroTtoHa s pyHkmmn y = y(x), 3aJJaHHOW TaOJINYHO

X 0 1 2 3
y 2.083 3.102 4.529 7.822

Haiitu npubnmkeHHble 3HaueHUs QYHKLIUH U €€ TPOU3BOAHOM B Touke X =1,5.

OO6pa3zel] TUIIOBOTO BapuaHTa J1abopaToOpHON paboThI
no teMe «/lunammueckue mozaenu. [IpubnnxeHHbIe METOABI PELIEHUS! OOBIKHOBEHHBIX
g depeHMaIbHbIX ypaBHeHU: Meton Ditnepa. Meron Pynre-Kyrra. Kpaesas 3agaua. Meton
KOHEYHBIX pasHOCTENH. MeTo MPOTOHKM»
Metonom Pynre-Kytra npounrterpupoBats auddepeHnnanbHoe ypaBHEHHE

1 y”:2y’—y+ex’ y(0)=y'(0)=1



Ha OTpe3Ke [O; 0,3] ¢ maroM A =0,1. HaiiTu aHanuTHueckoe pemieHue ) = y(x) 3aJaHHOIO
YpaBHEHHSI U CPABHUTH 3HAUEHUS TOYHOTO M NMPHOIMKEHHOTO pelieHuii B Toukax x; =0,1, x, =0,2

, X3 =0,3. Bce BbIUHCIIEHNS BECTH C MIECTHIO AECATHYHBIMU 3HAKAMHU.

3.5 IlepedyeHb TeOpeTHYECKHUX BONIPOCOB K IK3aMeHY
(1 OTIEHKH 3HAHU)
Paznen 1. [lousitue moaesnu, MoaempoBanus. MatemaTuueckoii Mogean
1.1. Omnpenenenne MaTeMaTHYECKOHM MOJENIHM; MAaT€MaTUYECKOTO, HMMHUTAIIMOHHOIO |

CTaTHCTUYECKOTO MojenupoBaHus. OCHOBHBIE JTallbl IOCTPOCHUS MaTEMaTHYeCKUX MOJeei
pPa3iInYHbIX CHUCTCM W IIPOLECCCOB. BI/IZ[BI MOﬂeHeﬁ, BUJbI MOJCIIMPOBAHUSA, XAPAKTCPHUCTHUKU
00BeKTa MOJIETMPOBAHUS.

1.2. OcHOBHBIC TPUHIUIBI PabOTHl BBHYHCIUTENBbHON cpenbl Mathcad (SMath Studio) B
3ajjauax MOJICIIMPOBAHMS TEXHUYECKUX CHCTEM: ITOIXOIbl, BOSMOKHOCTH M OTPDAaHUYCHHSI.
1.3. Ilpocreiimune Mmozenu.

Pa3znea 2. CtaTnyeckue JUHEHHEBIE M HeJIMHEHHBIE MOJEIHN
2.1. Crarnueckne mozenu. McciieqoBanne Mojelieli METOJAMU BBIUUCIUTEIHHON TEXHUKU C

ucnonszoBanueM Mathcad (SMath Studio).

2.2. Craruueckue Mmozenu. IloctpoeHune mojneneid MPOCTEHIINX JMHEHHBIX W HEJIMHEHHBIX
LEIMHBIX CUCTEM.

2.3. BoluncnuTenbHblE METOABI HOCTPOEHHUS U aHAJIN3a OJTHOMEPHBIX MOJIETEH.

2.4. OrmpenencHue TPAHCICHISHTHOTO ypaBHeHUWs. [ paduueckuii cnocod  perieHus
ypaBHEHHS.

2.5. Meron utepanuii.

2.6. Merton HrroToHa.

2.7. DnemeHThl MaTpu4HOM anredpsl. Meton ["aycca. MaTpuuHslii croco0.

2.8. BoluncnuTenbHblE METOIBI  JIMHEWHOH  anredpel. MeToa NHpPOCTOW  UTEpallyH.
HeoOxoaumbie U 1OCTaTOYHBIE YCIOBHSI CXOJMMOCTH MeTo/1a uTepanuii. Merox 3eitnens.

2.9. TloctpoeHue CTaTHUECKUX MOJENICH MO SKCIEPUMEHTAIbLHBIM JaHHBIM. VHTEepnonsuus u
anmpoKCUMaIus PyHKITUH.

2.10. IlocraHoBKa 3amaud UHTEPHONAIUU. VHTEpHOMAIMOHHBIN MHOTOWIeH Jlarpamxka.
HHTepnonauroHHbIi MHOTOWIEH HproTOHA.

2.11. CrutaiiH-MHTEPIOALHUS.

2.12. llocranoBka 3amaum anmpokcumanuu. JluddepeHnnanpHblii METOJ HaWMEHBIINX
KBazpaToB. YacTHble ciydan perpeccuil. uddepeHnnanbaplii, THTETpalbHbIM METO HAUMEHBIITNX
KBaJIpaToB. MeTo/] HAMMEHBIITUX KBAAPATOB ¢ 00001IIEHHBIMU KOADDUITUEHTAMH.

Pa3npen 3. lunamMmuyeckune Moaean
3.1. OcHOBHBIE TPUHIHUIBI paboOThl BeUKUCTUTENBHON cpeasl MATLAB: moaxomsr,

BO3MOKHOCTH ¥ OTPaHUYEHMS, OPSAIOK IPOBENCHUS CTAHIAPTHBIX PAaCUETOB B 33/1a4ax.
3.2. JlmHamuueckue aHanoruu. [loHsATHE 2IE€KTPOMEXAHUYECKOM, SJIEKTPOrHIPABINYECKON U
JJIEKTPOITHEBMAaTUYECKON aHAJIOTUH.
3.3. MaremaTuueckoe MOJEIMPOBAHUE CHUCTEM C COCPEINOTOYEHHBIMU IapamMeTpaMHu.
Mexanunueckue KojebaTelbHbIe CHCTEMbI
3.4. Marematnuueckoe MOJEIMPOBAHUE CUCTEM C pPAclpeAci]eHHbIMA IMapaMeTpaMHu.
BonHOBBIE IpOLIECCHI.



3.5. BpluncinurtenbHble  METOJbI PEUICHHUS W aHajdu3a MaTEeMaTUYeCKHUX  MOJeJel

JTUHAMUYECKHX TPOLIECCOB.
3.6. Meroasl pemieHHs OOBIKHOBEHHBIX Au(depeHInaNbHbIX ypaBHEHUH C HadyaIbHBIMU
ycnoBusiMu. Metojibl Diinepa u Pynre-Kyrra.

3.7. IlocraHoBKa M pelIEHUE KpaeBOM 3amadyd. MeTOoJ KOHEUHBIX pa3HocTel. Meron
IIPOTrOHKH.
3.6 IlepeyeHb THNOBBIX MPOCTHIX NPAKTHYECKHX 3aJaHUH K IK3aMeHY
(17151 OLIEHKH YMEHMI)
1. IlpuBectu cucreMy K BUAY, IPUTOAHOMY IS pELIEHUSI METO0OM UTEpalui
X, X, +2x3 +3x4 =1
3x1 —Xy =Xy —2x4 =—4;
2x1 +3x2 Xy X, = —6;
x| +2x2 +3x3 —X, = —4.
2. Haiitu MHTEpBAT H30NSLMH KOPHS YPaBHEHH X° —3x+5=0.
3. 3anucaTh MHTEPNIOISIMOHHBIN MHOTOUJIEH Jlarpanka 1o cieayomuM JaHHbIM
X -3 3 5
fix) | 7 4 9
4. 3amnucarb UHTEPHOJSILIMOHHBIA MHOTOWIEH HbIOTOHA MO CAeAYIOIMM TaHHBIM
X -3 3 5
fix) | 7 4 9
3.8 [lepeyeHb TUMOBBIX NPAKTHYECKUX 32aHUI K IK3aMeHY
(17151 OLIEHKH HABBIKOB U (MJIHM) OTIBITA JI€ATEIHHOCTH )
1. Jlns dyHKIMH, 3a1aHHON TabJIUYHO
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

no00paTh SMIUpuIeckyto Gopmyny y = f (x,a,b) C IByMs mapaMeTpamMui @ u b .

2. Bbluucauth npuOIMKEHHO

1

J

dx

> C TOYHOCTHIO

e=1073

, BOCITIOJIb30BAaBIINCH TOM Hu3

ol+x
dopmMyn mpUONIMKEHHOTO HWHTETPUPOBAaHUS, KOTOpas moTpeOyeT MeHblIero o0bema
BBIUMCJICHUH. BBIUMCINTD ONpeeIeHHbI HHTerpail TOYHO U CPABHUTH C MPUOIMIKEHHBIM €T
3HAYEHUEM.
3. UYwucnenHo pemuth AudpepeHnrnaIbHOe ypaBHEHNE
V=240, y()=1
2x
Ha OTpE3KE [1;2] ¢ marom h=0,2 meromoMm Diinepa. Haiitu TouHOe pemieHue y = y(x) u
CPaBHHUTb 3HAYEHUS] TOUHOTO U MPUONIMKEHHBIX pelleHuid B Touke x = 2. HaliTu aGcomtoTHy0
Y OTHOCUTEJIbHYIO MTOTPEIIHOCTH B ATOM TOUKe. BbIuKCIeHUs! BECTH € YETHIPbMSI 1€CATUYHBIMU
3HaKaMH.
4. CocraBuTh

V" +4y =3cos5t

MATLAB SIMULINK. CocrtaBuTh MaTeMaTH4YeCKYyI0 MOJENIb IBIKEHUS Tela Maccod m,
MPUKPETITIEHHOTO K MPYKUHE C KECTKOCTHIO Kk (CHITI0H TpeHus mpeHedpeysb).

MOACIb HUCCiIca0BaHUs YpaBHCHUA B TPUITOKCHUU



4. MeToan4yeckue MaTepuabl, ONpeaesonme NpoueIypy oeHMBaHusA

B Tabmuue

3HAHUH, YMEeHHUI, HABBIKOB U (MJIH) ONBITA JAeSATEJILHOCTH

IIPUBEJEHBl  ONMCAaHUsA IPOLEAYD IPOBEAEHUS KOHTPOJBHO-OLEHOYHBIX

MEPONPUATHIA U MPOLEAYP OLIEHUBAHUS PE3YIbTaTOB OOYYEHUS C IOMOILBIO OLIEHOUHBIX CPE/ICTB B
COOTBETCTBUH C paboyel MporpaMMoi TUCIUILITNHBY/ TPAKTUKH.

HanmenoBanune
OLIEHOYHOI'0
cpencTBa

Omnmcanus mpoueaypsl IPOBEAECHHU KOHTPOIbHO-OIIEHOYHOTO MEPOIPHUSTHS
U MIPOLIEAYPHI OLICHUBAHUS PE3yIbTATOB 00yUYeHUS

KonTponsHas
pabora (KP)

KonTtpomnbHbIe pabOTHI, MPeIyCMOTPEHHBIC paboueii mporpaMMoi JAUCIUILTHHEI, TPOBOIATCS BO
BpeMs mpakTuyeckux 3aHsaTuil. BapuantoB KP no teme He MeHee nByX. Bo BpeMsi BBHIIOTHEHHS
KP mnonp3oBaThcsi yuyeOHHMKaMH, CHpPaBOYHUKAMU, KOHCIEKTAMH JIEKIMHA, TeTpajsIMu s
MIPaKTUYECKUX 3aHATUH HE Pa3pelieHo.

[IpenogaBaTens Ha MPaKTUUECKOM 3aHSATHH, MNpPEIUIECTBYIOLIEM 3aHiATHIO mpoBeneHus KP,
JoBOUT 110 oOyyarommxcsi: Temy KP, konmuectBo 3amanuii B KP, Bpems Boinosninenust KP

TBopueckoe
3a/aHKe

TeMbl 1 IepevYeHb JTOJKHBI OBITh BBUIOKEHBI B 3JIEKTPOHHON MH(OPMALIMOHHO-00pa30BaTeIbHOM
cpene KpMKT Hpl'YIIC u moctymHBl oOydaromemycs. TBopueckoe 3aJaHUE IOJDKHO OBITh
BBIIIOJTHEHO B YCTAHOBJCHHBIN IIPENOJaBaTesieM CPOK. Pe3ynbTaT BBITOJHEHHS TBOPYECKOTO
3a7aHus OTNPABIIETCSI HA MPOBEPKY II0 CpeAcTBaM MH(OPMAIOHHO-00pa30BaTEIbHON CpEIbl.
OueHka 3a BBIIIOJIHEHHE TBOPYECKOTO 3aJaHUs, a TaKKe KOMMEHTapHH W PEKOMEHIAINH
npenoaaBaTels GUKCHPYIOTCS B HHPOPMAIMOHHO-00pa30BaTeNbHON cpefe.

Tect

TectupoBaHne ¢ NPUMEHEHHUEM KOMIBIOTEPHBIX TEXHOJIOTHH MPOBOIUTCS MO OKOHYAHHIO
KaXJI0T0 CeMecTpa M II0 OKOHYaHWIO HM3Y4YeHHs NUCHUIUIMHBI M (WIM) B TEYEHHE roja IIo
3aBEpUICHUI0 M3YYEHHs TUCLUIUIMHBI (KOHTPOJB/TIPOBEPKA OCTAaTOYHBIX 3HAHWH, YMEHUH,
HaBBIKOB M (MJIM) OIBITA AEATENbHOCTH). TecTsl GpopMupyIoTCa U3 (OHAA TECTOBBIX 3aJaHUM MO
mucuuiuinHe. CTpykTypa (OHAa TECTOBBIX 33JaHMW 110 TUCLUILIMHE, CTPYKTYPBI TECTOB MO
HUTOTaM KaXKIOI'0 CeMeCTpa M HUTOTOBOTO TECTa IO AWUCIUIUIMHE U THIIOBBIE IPHUMEpPHI TECTOB
IIPUBEJIEHBI B pazziese 3 JaHHOTO JOKyMEHTa.

Pe3ynbraThl TecTHpOBaHMS MOTYT OBITH HCIOJB30BaHBI TIPH TPOBEICHUH IPOMEKYTOUHOH
aTTecTalvy, Kak B opme 3adera, Tak U B (hOpMe 3K3aMeHa.

Ommcanne TpeOoBaHNUi, BBIIIOTHEHHE KOTOPBIX HEOOXOANMO TS yCIICIITHOTO BBITOJHEHUS TECTa!
TeMaTHKa TeCTa; NEpe4YeHb 3HaTh, YMETh, BIAJETh; BUABI M KOJIUYECTBO NPENBSIBISIEMBIX
oOyyJaromeMycsi TECTOBBIX 3aJlaHMil; NMPOXOAHON Oaii; KpUTEpHH OLEHKH; HOPMAa BPEMEHH;
JIOTIOJTHUTENIbHBIE TPEOOBaHMS, BKIIIOYass HEOOXOAMMOCTD UCIIOJIB30BAHMS CIIPABOYHBIX TaOIHUI 1
poH.

TecTbl Ui CAMOKOHTPOJISL OOy4aroLIMXCs MO paszeiaM IUCLUUILIMHBL, COPMUPOBAHBI HX U3
MarepualioB ()OH/a TECTOBBIX 33/IaHUH TUCUUILIMHBL TpeOoBaHus K TecTaM JJisi CAMOKOHTPOJIS
aHAJIOTHYHBI TPEOOBaHUAM K HTOTOBBIM T€CTaM I10 CeMecTpaM U AUCIMILIINHE B II€JIOM

3ammra
nabopaTopHOH
padoThI

Pe3ynbTar BBIMONHEHHS Ja00paTOPHOM pabOTHI OTIPABISIETCS Ha IPOBEPKY IO CPEACTBAM
nHPOPMAIHOHHO-00pa30BaTesibHON cpezbl. OleHKa 3a BBIMOJHEHUE J1A00PAaTOPHON paboThI, a
TaK)ke KOMMEHTApUH M PEKOMEHJAlWH MpernojaBaresisi (GUKCUPYIOTCS B HHGPOPMAIMOHHO-
00pa3oBaTeNbHOM cpejie.

Jis opraHM3allMd M TPOBENEHHUS MPOMEXYTOYHOH arrtectanuu (B (opMmMe 3SK3aMeHa)
COCTaBJISIFOTCS THUIOBbIE KOHTPOJIbHBIE 3aJIJaHUSI WJIM MHbIE MaTepualibl, HEOOXOIUMBIE I OLICHKU

3HAHUM,

YMEHUH,

HaBBIKOB H (I/IJ'II/I) OIlbITa JACATCIIBHOCTHU, XaAPAKTCPUIYIOMIUX  OTallbl

dbopMHUpPOBaHHS KOMIIETEHITUI B MPOIIECCE OCBOCHUS 00pa30BaTEIHHOM MPOrPaMMBI:
— IIEpEeUYEHb TEOPETUUECKUX BOIPOCOB JJIs1 OLEHKHU 3HAHUU;
— TIEPEUCHb TUTIOBBIX MPOCTHIX MPAKTUYECKUX 3aJIaHUN JJISI OLICHKH YMEHHIA;
— TMEpeYeHb THUIOBBIX MPAKTUYECKUX 3aJaHUW [JI1 OLEHKM HaBBIKOB W (WJIM) OMbITa

JIeSITENLHOCTH.

[lepeyeHb TEOPETUUECKUX BOIPOCOB M MEPEUHU THUIIOBBIX MPAKTHUECKUX 33JJaHUN Pa3HOTro
YPOBHS CIIO)KHOCTH K 3K3aMeHY OOydaromyecs IMojy4JaioT B Hadaje ceMecTpa depe3 IEKTPOHHYIO
uHpopMannoHHo-oopazoBarenbhyto cpeny KpVKT Upl' VIIC (auunbiii kabuHeT 00yydaronierocs).




Onncanue npoueayp npoBeaeHnsi NIPOMeEKYTOYHOI aTTecTauum B popme IK3aMeHa
U OLlEHMBAHUSI Pe3yJIbTATOB 00yYeHHs

[TpomexyTounas arrecranus B popMe dK3aMeHa MPOBOIUTCS IYyTEM YCTHOTO coOeceI0BaHHS
no Owieram. BuieTsl cocTaBieHBI TakMM 00pa3oM, YTO B KaXIbli M3 HUX BKIIOYal B ce0s
TEOPETUYCCKHE BOMPOCH U TIPAKTUYECKUE 33/ IaHUSI.

buner comepxuT: 1Ba TEOPETHUECKUX BOIPOCA JJIsl OLIEHKU 3HaHUH. TeopeTndyeckre BOIpOCH
BBIOMPAIOTCSl W3 MEPEYHs] BOMPOCOB K JK3aMEHY; TPU NPAKTUYECKUX 3aJaHWs: J[BA U3 HUX IS
OIICHKU YMEHUH (BBIOUPAIOTCS U3 MIEPEYHS TUIIOBBIX MPOCTHIX MPAKTUYCCKUX 3aIaHUN K dK3aMEHY);
TPeThe MPAKTUYECKOE 3a/IaHUE JIJISl OLICHKU HABBIKOB U (MJIM) OIBITA JIEATEILHOCTH (BBIOMPAIOTCS
U3 MePEeUHs TUTOBBIX MPAKTUYECKUX 33aJJaHUH K DK3aMEHY ).

PacnipenencHue TeopeTHUECKUX BOMPOCOB U MPAKTHYECKUX 3aJaHUH MO 3K3aMEHAIMOHHBIM
OuneraM HaxOIHUTCS B 3aKPBITOM Il 0Oydarommxcsi qocrymne. Pa3paboTaHHbIi KOMITJIEKT OUIIETOB
(25-30 OuneToB) HE BBICTABIISICTCS B AJICKTPOHHYIO HH()OPMAIMOHHO-00PA30BATEIBHYIO CpEILy
KpKT HpI'VIIC, a xpanutcs Ha Kadenpe-pazpaborunke ®OC Ha OymMaKHOM HOCHTENE B
coctase ®OC no gUCLUIIIIMHE.

Ha sk3amene oOyuaromuiicss Oeper Owier, JUisi MOJATOTOBKM OTBETAa HA AK3aMCHAIIMOHHBIN
OusietT oOydaronieMycst OTBOJUTCS BpeMs B ipezenax 45 MuHyT. B miporiecce oTBeTa o0yvaromerocs
Ha BOIIPOCHI M 3aJIaHMsI OMJIeTa, IPEnoiaBaTelb MOXKET 33/1aBaTh JIOTIOJTHUTEIILHBIC BOTIPOCHI.

Kaxnplii Bompoc/3aaHue OuiieTa OIEHHBACTCS 10 YETHIpeXOAIbHOW CHUCTeMe, a jajee
BBIUUCIISICTCS CpelHee apu(METHYECKOE OIEHOK, MOJYYCHHBIX 3a KaXKIbld BOMPOC/3aJaHHE.
Cpennee apudMeTHIecKoe OICHOK OKPYTIISIETCS JI0 LEJIOTO 10 MPaBUIaM OKPYTIICHHS.

O0pa3en IK3aMEeHALIMOHHOT0 OMJIeTa

M I DK3aMeHAMOHHBII onmer Ne 1 ViBepiato:

o AucHuILInHe «MaTeMaTHuecKoe MOJCJIHPOBAHUE CUCTEM

20 -20 H POIIECCOBY 3aenyrommii Kadeapoit
Y4eOHBII o] cnenuajabHocTh CHKJL «CKJ» KpVDKT Hpl VIIC
5 cemecTp ~ JXM. Mopos

1. Ilonstue Mmoxenu, MOAEIUPOBaHUsL. MaTeMaTHuecKol MOIEIH.
2. CnnaitH-UHTEPIOISIIHS.
3. IlpuBecTu CUCTEMY K BHILY, IPUTOJHOMY JUIS PEIICHUs METOIOM HTEpaIlHii

X, +Xx +2x3 +3x4 =1;

1 2
3x1 —X, =X, —2x4 =—4;
2x1 +3x2 Xy X, = —06;
X, +2x2 +3x3 Xy = —4,

3 —
4. HaiiTi HHTEpBAN H30JIALMK KOPHS YpaBHEHHA X — 3x+5=0 .
5. MaremaTnueckoe MOJIEIIMPOBAHUE CUCTEM C PACIIPEEIEHHBIMY TapaMeTpaMy. BOJIHOBBIE TPOLIECCHI




