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1 Jlexun 18 18 JacoB
2 JlaGopaTopHbie pabOTHI 18 18 9acoB
3 Bcero aynuTopHbIX 3aHATHN 36 36 4acoB
4 CamocrosiTenpHas pabora 36 36 9acoB
5 Bcero (6e3 sx3ameHa) 72 72 4acoB
6 OO01mas Tpy10eMKOCTh 72 72 4acoB
2.0 2.0 3.E.
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokor Ne 11 ot « 15 » 5 2018 r

JIMCT COI'JTACOBAHUA
PabGouass mporpamMma JIUCHMIUIMHBI COCTaBJIeHa C y4eToM TpeOoBaHM (eaepaTbHOTro
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noaroToBku (crenuanbHocTH) 27.03.03 CucteMHbIi aHaIU3 W ympasieHue, yreepxkaennoro 11.03.2015
roga, paccMoTpeHa M omoOpeHa Ha 3acemanuu kadenpsl KCYIT «  » 20 ropa,
poTOKOJ Ne

PazpaboTunku:
accucteHT kad. KCYII M. U. Koueprun
noueHt kad. KCYII T. B. 'anmxa

3aBenyroumii odecneunBaronien kag.
KCVII 10. A. lllypeirun

Pabouas nporpamma IMCHUIUIMHBI COTJIacoBaHa ¢ (DakyJIbTETOM M BBINTyCKarowei kadeapoii:

Hexan ®BC JI. A. Kosnosa
3aBeyrOnIMi BeIMTycKaromen kad.

KCVII 10. A. Ulypeirun
OKCIEPTHI:

[Tpodeccop kadenps

KOMIIBIOTEPHBIX CHCTEM B
yIpaBJICHUHU U TPOCKTHPOBAHUHT
(KCVYII) B. M. 3103bK0B

JlouieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABJICHUH U
npoektupoBanuu (KCVII) B. I1. Koyouuckwmit
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
— pa3BUTHE HABBIKOB MATEMaTHYECKOTO MOJICIMPOBAHHUSA W YIIyOJIeHHE 3HAHUM B 00JIacTH
(bU3UKH IS peIIeHUs MPAKTUYECKUX 3a/1a4;
—  TpHOOpEeTEeHHE HABBIKOB aHAJIN3a OOBEKTOB, CUCTEM U CHHTE3a MX KOMIBIOTEPHBIX MOCIICH.
JlocTrkeHre yKa3aHHBIX IIeJied  crmocoOcTByeT ¢opmupoBanuio KommereHuun [IK-5 —
CIOCOOHOCTH pa3padaThiBaTh METOMBI MOJICIMPOBAHUS, aHAIM3a M TEXHOJOTUU CHUHTE3a IMPOIIECCOB U
CUCTEM B 00JIACTH TEXHUKH, TEXHOJIOTHH U OPTaHU3AIMOHHBIX CUCTEM

1.2. 3agayn THCHUILIAHBI

—  OCBOGHHE METOJa KOMITBIOTEPHOTO MOJCIMPOBAHUS HA IpUMepe (PU3NIecKuX 3a1ad;

— OCBOGHHE METOJUKH TIOCTAHOBKM M TIPOBEJICHUSI BBIYMCIUTEIBHOTO SKCIEPUMEHTa C
MTOMOIIIBIO CUCTEMBI KOMIIBIOTEPHOTI'O MOACIIUPOBAHNS;

—  H3y4YeHHue MpuéMOoB aHaIKM3a U (hOopMaTH3aIllii TEKCTOBBIX ONMMCAHUKA (PU3NYECKHUX 3a/1a4;

—  OBJAJCHUE TMPUEMaMHU M METOJAMH peIICHUs 3a7a4 M3 Pa3IMYHbIX oOjacTedt (Qu3uku ¢
HCIIOJIb30BAaHUEM CHCTEMbl KOMITBIOTEPHOTO MOJICTTUPOBAHHS;

—  yruiyOlieHue 3HaHWi 00 OCHOBHBIX (DM3MUECKUX SIBICHUSX, OBIAJCHHE (YHIAMEHTAIbLHBIMH
MOHATUSAMHM, 3aKOHAMU M TEOPHSAMH KJIACCUYCCKOH M COBPEMEHHOM (HU3HMKH, a TaKKe METOIaMH
HCCIIEI0BaHUS.

2. Mecto aucuumiannsl B ctpykrype OIIOIT
Jucuunnuna «KomnbrotepHoe MoaenupoBanue gpusnueckux 3anau» (PT/.1) otHocutcs k 610Ky
OT/.1.
[Tocnenyromumu 1UCHUIIMHAMY ABIIAIOTCA: KoMIibroTepHOE MoenupoBanue cucreM, Ousuka.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHHUIINHBI

[Tponecc n3yyeHus JUCUUIUIMHBI HAPaBJIeH Ha (JOpMUPOBAHHE CIEAYIOLUINX KOMIIETCHIIMI:

— TIK-5 cnocoGHOCTBIO pa3padaThiBaTh METOIBI MOACTHPOBAHUSA, aHAINW3a W TEXHOJIOTUU
CHUHTE3a MPOLIECCOB U CUCTEM B 00JaCTH TEXHUKH, TEXHOJOTUU U OPraHU3allMOHHBIX CUCTEM;

B pe3ynbraTe u3ydyeHus AUCLHUILIMHBI 00Y4atoLUIHics JOKEeH:

— 3HATh JTalbl MOCTPOCHUS KOMIBIOTEPHBIX MOAETCH (PU3MUECKUX IMPOLECCOB; TEXHOJIOTUU
aBTOMATH3alMU IS pEIIeHUs TMPHUKIAIHBIX 3a7ad; (yHJZaMEHTAJTbHbIE 3aKOHBI IMPHPOJBI, a TaKXKe
OCHOBHbIC (DM3UYECKUE SBJICHUS U 3aKOHBl B 00JaCTH MEXaHUKH, TEPMOJUHAMUKH, 3JIEKTPUUECTBA,
OITHKH.

—  YMeThb IPOM3BOJUTH aHATU3 U (HOpMalTU3aIMI0 YCIOBUNA (U3UUECKOM 3a7aui; OMMCHIBATh Ha
MaTeMaTHYeCKOM sI3blKe (U3MYECKHUe CUTyaluu; GopMyIupoBaTh 337aydl U pa3pabaThiBaTh alIrOPUTMbI
X PpELIEHUs; OCYIIECTBISATh BHIOOD KOMIIOHEHTOB U ONPEAENATh 00JacTh HUX PalUuOHAIBLHOTO
IIPUMEHEHHs JJIsl  pEallM3alliid  aNrOpPUTMOB PEIICHHs 3a4ad; BBINOJHATH aHAIM3 PE3YyJbTaTOB
HKCHEPUMEHTA; HUCMOJIb30BaTh METOJbl MOJEIMPOBAHUS, AHAIM3a IPOLECCOB U CHCTEM B OO0JIACTH
TE€XHUKH, TEXHOJIOTUU U OPraHU3alMOHHBIX CUCTEM.

— BJaJeTh HaBbIKAMU CTPOrod MaTreMaTH4yeckol (OpMYyIUPOBKH (U3HUECKUX MpoOiIeM;
HaBbIKAMU KOMITIBIOTEPHOTO MOJeNupoBaHusi B cpeae moaenupoBanuss MAPC; HaBblkamMH CO31aHUSA
KOMIIBIOTEPHBIX MOJieNel HH(POPMAITMOHHBIX CUCTEM.

4. O0beM AUCHMILVIMHBI U BUJbI Y4eOHOH padoThl
OOmast TpyOeMKOCTh IUCHUIUIMHBI cocTaBiseT 2.0 3a4eTHBIX €AMHUIBI U TpE/ACTaBlIeHA B
Tabmune 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIUILIIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero gacos CemecTtpbl

1 cemectp
AynuropHsble 3aHATHS (BCETO) 36 36
Jlexun 18 18
JlaGopaTopHbie pabOTHI 18 18
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CamocrositenpHas paboTa (Bcero) 36 36
[TonroroBka K KOHTPOJIBHBIM paboTam 8 8

BrimosiHEeHME JOMALTHUX 3aaHUNA 10 10
OdopmieHne oT4eToB 10 J1a00paTOPHEIM paboTam 8 8

[IpopaboTka JEKIIMOHHOTO MaTepuasa 10 10
Bcero (6e3 ax3amena) 72 72
OO0mmas TpyA0eMKOCTb, U 72 72
3adeTHble EauHuIb 2.0 2.0

5. Conep:xkanme Iy CHUNTHHBI

5.1. Pa3nennl IMCHHUILIMHBI M BUALI 3aHATHHA
Pazensr qUCIMIUTMHBL U BUBI 3aHATUN TPUBEICHBI B TabmuIe 5. 1.
Tadmuua 5.1 — Pa3aensl IUCHUIUINHEL U BUIBI 3aHITUHA

~ 0]
£ o o 2 E
R o S o = =
B e © s = O T
. & s o 20
Ha3zBanus pa3nenoB TUCIHUILTHHBI i o, = o O S s
= le) = 50 = E
= & £z f:
© ISHR
1 cemectp
1 OCHOBBI KOMIIBIOTEPHOT'O MOJICITUPOBAHHSI 8 0 8 16 |IIK-5
3ama4 ¢pusuku B CM MAPC
2 KomnbproTepHOE MOAETHPOBAHUE 33124 6 14 19 39 |IIK-5
(bU3KKH ¢ TPOCTHIM MOBEICHUEM
3 KommbroTepHoe MOJICTUPOBAHKE 3a1a4 4 4 9 17 [1IK-5
(U3UKHU CO CIIOKHBIM TTOBEACHUEM
Hroro 3a cemectp 18 18 36 72
Hroro 18 18 36 72
5.2. Conep:xanue pa3ieoB IMCUMILIAHBI (110 JIEKIUSIM)
Coneprkanue pa3iesioB JUCIUIUIHH (T10 JICKIIMAM ) IPUBEEHO B Tabnuiie 5.2.
Tabnuna 5.2 — ConeprkaHue pa3AenoB TUCHUIUIMH (TIO JEKITUSIM)
3 (D]
2 = =
2 > 5
HaszBanus pasznenos Coneprkanue pa3iesioB AUCITUTUTHHBI 10 JICKITUSM 37 &5
o =
=t 2 2
e <
=~ iS]
1 cemectp
1 OcHOBBI OcHOBHbIE TIOHATHUSA U 1EJIM MOJIETUPOBAHUS. 2 [IK-5
KOMITbIOTEPHOT'O duznyeckas 3a7aua Kak 00beKT MOICTUPOBAHUSI.
MOJICTUPOBAHUS 3a/1a4 Hutepdeiic CM MAPC. O630p 6ubimoTexn
¢u3uxu 8 CM MAPC koMoHeHToB CM MAPC.
MeTtoa MHOTOACTIEKTHOTO aHaIH3a. AJITOPUTM 2
dhopManu3anuu GU3NIECKON 3a/1a4H.
[IpenmeTHoe, MOJIENTbHOE, KOMITBIOTEPHOE 2
Mpe/icTaBIeHHE 3a/1a4 PU3UKHU.
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MHOroypoBHEBOE MOJICTUPOBAHKE: OOBEKTHBIM,
JIOTUYECKUH U BU3yaJlbHBIM ypoBHU. Pa3nenenue
(hbU3MYECKOTO U IOTUYECKOTO MOBEACHUSI 0OBbEKTOB.

Hroro

2 KoMmboTepHOE
MOJIEJIMPOBAaHUE 3a7a4
(bU3UKH C TPOCTHIM
MOBEJCHUEM

KommnbrorepHoe MoienpoBanue 3a1a4 KHHEMATUKH U
nuHamuku. O630p OubmoTeku komnoneaTos CM
MAPC nist MmosietupoBaH#us 3a1a4 (GU3UKH.

KommnbrorepHoe MoienupoBanue 3a1a4d
MOJICKYJIIpHOH (hU3UKH, TepMOIUHAMHUKU. 0030
ouonmorexu koMrnonentos CM MAPC s
MOJICIIMPOBAHUS 3a/1a4 (DU3UKH.

KomnbroTepHoe MoAennpoBaHue 3a1a4d ONTHKH,
AJIEKTPOCTATHKU U MarHeTu3ma. O630p OuOIMOTeKH
komnoHeHToB CM MAPC nnst MoaenupoBaHus 3a1a4
¢dbusuku. O630p 6ubIMOTEKH KOMITOHEHTOB CM
MAPC nns mopenupoBaHus 3a7a4d GU3UKH.

Hroro

[1K-5

3 Kommnsrotepuoe
MOJICTTMPOBAHKE 33184
(UBHUKH CO CIIOKHBIM
HOBEICHUEM

MHOroypoBHEBOE MOJIEIMPOBAHUE 3a/1a4 MEXAHUKHU.
CoctaB 6MOIMOTEKH KOMIIOHEHTOB JIOTHYECKOT0 U
BU3yanbHoro yposHeit CM MAPC.

MHOroypoBHEBOE MOJIEIMPOBAHUE 3a/1a4
TepMoiuHaMUKH. CocTaB GMOIMOTEKH KOMIIOHEHTOB
JIoTM4ecKoro u BuzyanbHoro yposHeit CM MAPC.

Hroro

4

[IK-5

Hroro 3a cemectp

18

5.3. Pa3esbl AUCHMILUIMHBI U MEKIMCHUIIIMHAPHBIE CBSI3H ¢ 00eceYHBAKIIMMY (NPeAbIIYIHMH)

U 00ecrneuynBaeMbIMHU (l'[OCJ'Ie)]yIOIIH/IMH) JAUCHHUIIVIMHAMH

Paznensl TUCHUIUIMHBI U MEXIUCIUTUTMHAPHBIC CBSI3U C 00€CTIEYMBAIOIINMH (TIPEABIAYIIIIMH) U
oOecrieunBaeMbIMU (ITOCIENYIONMMHA ) JUCITUTIIIMHAMY TIPEICTaBIICHBI B Ta0umIe 5.3.

Ta6J'II/II_[a 53— Pazgensl AMCHUILIMHEBL U MCKIUCHUIINIMHAPHBIC CBA3U

HanmeHnoBanue qUCIUILINH

Ne pa3aciioB JTaHHOM AUCIHUIIIWHBI, AJIA
KOTOPBIX HGO6XO}II/IMO HU3YUCHUC
06CCHC‘II/IB3.IOH_[I/IX 1 00eCIIeYnBaEMBbIX

JACIUATIITAH
1 2 3
[Tocnenyromume TUCIUTIITAHBI
1 KomnproTepHOE MOJIETMPOBAHUE CUCTEM + + +
2 dusuka +

5.4. CooTBercTBHE KOMIIETEHIMH, GOPMHUPYEMBIX IIPH U3YyYeHUH AUCHUILIMHBI, 1 BUI0B 3aHATHI
CootBeTcTBHE KOMIIETEHIUI, (OPMUPYEMBIX NPU HU3YYEHUH IUCUUIUIMHBI, U BHUAOB 3aHITHN

IpeJCcTaBIeHo B Tabmuie 5.4.
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Tabmuna 5.4 — CooTBeTcTBHE KOMMIETECHLUH, (HOPMUPYEMBbIX NpPU W3YyUYEHHHM IUCLUUIUIMHBI, ¥ BHJOB

3aHATUI
§ Bungnl zaupstuit
=
) O ©
q:) 2 8 g DopMBbI KOHTPOJISI
= = © =
o S <
~ = @)
[IK-5 + + + Konrtponbnas padota, JJomamninee
3ajjanne, 3amura ordera, OtueT
o naboparopaoi padore, Onpoc
Ha 3aHATHAX, 3adeT, TecT
6. UHTepakTHBHBIE METObI M (POPMBI OPraHU3ALMU 00yUEHUS
He npenycmotrpeno PYIIL.

7. JJaGopaTopHble padoThI
HaumenoBanwue nabopaTtopHbIX paboT npuBeneHo B Tadmuue 7.1.
Tabmuma 7.1 — HauMeHoBaHue 1a00paTOPHBIX pabOT

3 [&]
3 2 =
2 = =
Z = 5
HazBanus paznenon HanmenoBanwue 1abopaTopHBIX padboT 37 5
o s E
=S 22
e o 2
~ S
1 cemectp
2 KommbroTepHoe N3ydyeHne KWHEMAaTUKK: pABHOMEPHOE 2 [IK-5
MOJIEJIMPOBaHUE 3a7a4 MPSIMOJIMHEIHOE JIBUKECHUE
(bU3UKH ¢ TPOCTHIM "
3y4EeHHE NEKTPOMArHUTHOTO moJjs. OnpeneneHue 2
MIOBEJICHUEM
OBEJICHHS MarHUTHOTO TIOTOKA U COMYTCTBYIOIIMX BEJIMYHH.
N3ydyeHnne paBHOMEPHOTO KPUBOIHMHEHHOTO 2
JIBYKEHUSI.
Nmnynbe Tena. DHeprus. 3aKOHbI COXPaHEHUS. 2
3akoHbI HeaNbHOro ra3a. OnpezaeneHue 2
TEPMOJIMHAMHYECKHIX BEIMYHH IS Pa3HBIX
U30IIPOLIECCOB.
WNurtepdepennus u nudpakuus. Onpenenenve 2
pa3mepa CBETOBOM MOJIOCHI.
W3ydeHus 3aK0OHOB TIOCTOSTHHOTO TOKa 2
Hroro 14
3 KomnerotepHoe HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 4 [IK-5
MOJIEIPOBaHKE 3aa4 YpaBHEHUE JBUKEHUS.
W3HKHU YKHBIM
s €O ¢JIo Hroro 4
MOBEJICHUEM
Hroro 3a cemectp 18

8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)
He npenycmotpeno PVYII.

9. CamocrosiTe/ibHasi padora
Bupasl camocTosTenbHOM paboThl, TPYJJOEMKOCTh U (POpMUpPYyEMbIE KOMIIETEHIIUN MIPEICTaBICHbI B
Tabimue 9.1.
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Tabnuua 9.1 — Buasl caMoCTOsATENNbHOM PabOThL, TPYA0EMKOCTh U (hOPMHUPYEMbIE KOMITETECHIIHH

3 0]
2 s 5
. S O I
Bunrr camocTosITEILHON = 29
HasBanus pasnenos 5 S5 DOopMBbI KOHTPOJISI
paboThI S} S E
X &2
e S 2
= S
1 cemectp
1 OcHOBBI [TpopaboTKka JEKIIMOHHOTO 1 IIK-5 KoHntposnbHas pabora,
KOMITBIOTEPHOTO MaTtepuana Ompoc Ha 3aHATHUSIX
MOJICITMPOBAHUS 32144
ACTHIP o [TpopaboTKka JEKIIMOHHOTO 1
¢uzuxku 8 CM MAPC
MaTepuaa
[TpopaboTKka JEKIIMOHHOTO 1
MaTepuaia
[TpopaboTKa JEKIIMOHHOTO 1
MaTepuaa
IToaroroska k 4
KOHTpPOJIbHBIM paboTaM
Htoro 8
2 KommbroTepHoe [IpopaboTka JIEKIIHOHHOTO 1 [IIK-5 [omamHee 3ai1anue,
MOJICIIUPOBAHKE 33124 MaTepuaia 3amurTa oTyera,
W3HUKH C TTPOCTHIM KonrponsHas pabora
¢ P [IpopaboTka JIeKITMOHHOTO 1 p P ’
MIOBEJICHHEM Omnpoc Ha 3aHATHUSAX,
MaTepuaia .
Otuert o nabopaTtopHOU
HpOpa60TKa JICKOUOHHOT'O 1 paGOTe’ Tect
MaTepuaia
OdopmieHre 0T4€TOB MO 1
nabopaTopHBIM paboTaM
OdopmneHne 0T4€TOB MO 1
nabopaToOpHBIM paboTam
OdopmneHne 0T4EeTOB MO 1
nabopaTopHBIM paboTam
OdopmneHne 0T4€TOB MO 1
nabopaToOpHBIM paboTam
OdopmneHne 0T4EeTOB MO 1
nabopaTopHBIM paboTam
OdopmneHre 0T4eTOB MO 1
nabopaTopHBIM paboTam
BeInonHeHne ToMantHux 6
3aaHuN
IToaroroska k 4
KOHTPOJIbHBIM paboTam
Hroro 19
3 KomnerotepHoe [IpopaboTka J1eKIIMOHHOTO 2 |TIK-5 JomamHee 3a1anue,
MOJIeTTMPOBaHUE 3a7a4 MaTtepuana 3amuTa otyera, Onpoc Ha
W3UKH YKHBIM HaTHsx, OTyer i
(s co ¢1o [IpopaboTka JTeKITMOHHOTO 1 3a , OTder no
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MOBEJICHUEM Marepuaia nabopaTopHO# pabdoTe,
OdopmiieHre 0T4ETOB IO 2 Tecr
nabopaTopHBIM paboTam
Brimonnenue 1oMantHux 4
3aaHUuN
Hroro 9

Hroro 3a cemectp 36

Hroro 36

10. KypcoBasi paGora (mpoexT)
He npexgycmorpeno PYIL

11. PeliTuHrOBasi cUCTEMA /IJIsl OLIEHKH yCIIeBAeMOCTH 00y4ar0 1M XCS

11.1. baanbHbIe OLEHKH I 3J1eMEHTOB KOHTPOJIsI
Tabnuna 11.1 — bayuibHbIE OLIEHKH U1l 3JIEMEHTOB KOHTPOJIS

N N MakcumanbHbIi
. MakcumanbHbIi MakcumanbHbIi
OneMeHThl y4eOHOH 6asu1 3a Iepuos Bcero 3a
Oamn Ha 1-yto KT ¢ | 0Gain 3a nepuon
JESITETbHOCTH mexnay 2KT u na CEMECTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHell ceMecTpa
1 cemectp
JlomamiHee 3agaHue 4 4 8
3ayer 16 16
3amuTa oTyeTa 12 9 3 24
KontponpHas pabora 10 10 20
Ornpoc Ha 3aHATUAX 6 6 4 16
Otuer o nabopatopHoit 8 6 16
pabore
Hroro makcumym 3a 36 35 29 100
epuo.
Hapacratomum urorom 36 71 100 100
11.2. IlepecueT 62/1J10B B OLIeHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuet OansIoB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKHU MpeAcTaBieH B Tabmuuue 11.2.
Tabauna 11.2 — [lepecueTr 6a/UI0B B OLIEHKH 33 KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOJIBHON TOYKH Onenka
> 90% ot MakcuManbHOM cymMMbl OaiioB Ha naty KT 5
Ot 70% no 89% ot MakcumanbHOM cymMmbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcuManbHOM cyMMbl OaytoB Ha naty KT 3
< 60% oT MakcuMalibHOM cyMMBbl 6aisioB Ha gaty KT 2

11.3. Ilepecuer cymMmMbl 02/U10B B TPAAULMOHHYI0 U MEKAYHAPOIHYIO OLICHKY
[Tepecuer cymmbl OajIOB B TPaJAULIMOHHYIO U MEXAYHAPOJHYIO OLIEHKY IPEJICTABICH B TalOHIe
11.3.
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Ta6nuna 11.3 — IlepecueT cymMMbl 0aJIJIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Htorosas cymma 6ajios,

Omnenka (I'OC) YYHUTHIBACT YCIEITHO CIAHHBIN Omnenka (ECTS)
JK3aMeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
85-89 B (ouens xoporo)
4 (xopor110) (3a4TEHO) 75-84 C (xoporo)
70-74
D (ynoBneTBOpHUTEIBHO)
3 (y10BIETBOPUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (nocpencTBenHo)
2 (HEYAOBIICTBOPUTEILHO) (e Hwxe 60 6ammos F (HeynoBneTBOpUTEIILHO)
3a4TEHO)

12. YuyeOoHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTeyeHue JUCIUNIMHBI

12.1. OcHoBHasi 1MTEpPaTYypa

1. VyeOnoe mnocobue «MaTemaTuueckoe MoOJeIUpoBaHue cuctem»: Jlig HampaBiieHUs
noarotoBku 230100.62 «MuabopmaTrnka u BeruncauTenbHas TexHuka» u 230400.62 «udopmarmoHHbie
cucteMbl U TexHosorum» / 3apukoBckas H. B. — 2014. 168 c. [DnekTpoHHbIN pecypc] - Pexum mgocryma:
https://edu.tusur.ru/training/publications/4648, nara oOpamenus: 15.05.2018.

2. TomyGeBa H.B. Maremarnueckoe MOJICTHPOBAHUE CUCTEM U MPOIIECCOB: ydeOHOE mocoowue. -
CII6.: WzpmarenbctBo "Jlamp", 2013. - 192 c. [OnekrponHsii pecypc] - Pexum pgocryma:
http://e.lanbook.com/books/element.php?pll id=76825, nata oopamenwus: 15.05.2018.

12.2. JlonoiHuTE IbHAS JIUTEPATYpPa
1. JmwutrpueB B.M., ®umunmo A.}O., Tanmka T.B., Jdmutpuer W.B. KommbprorepHoe
MoJienupoBanme Gpusndeckux 3aaa4d / B.M. Imutpues [u ap.]; ToMckuii rocy1apcTBEHHBIN YHUBEPCUTET
CUCTEM YIpaBIEHUS U PaAHOIEeKTpoHHUKHU. - Tomck: B-Crektp, 2010. - 247 c. (Hanuuue B 6MOIHMOTEKE
TYCYP - 9 3k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOHA

12.3.1. O0s3aTeabHbIe Y4eOHO-METOAMYECKHE T0COOns
1. KowmmbloTepHoe MojaenupoBaHue GU3MYECKUX 3amad: MeToauyeckue yKa3aHus 110
camocrtosaTenbHor padote / bobenko H. I'., [Tonomaper A. H. — 2014. 9 c. [DnextpoHHBIA pecypc] -
Pexxum noctyna: https://edu.tusur.ru/training/publications/5335, nata obpamenus: 15.05.2018.
2. KowmmbproTepHoe MoxenupoBanue (usmueckux 3amad:  MeToAaWdyecKhe yKazaHus IS
BbINOJIHEHUS JabopaTopHbix padoT / [loHomapeB A. H., bo6enko H. I'. — 2014. 21 c. [DnekTpoHHBII
pecypce] - Pesxxum nocryna: https://edu.tusur.ru/training/publications/5334, nara obpamenus: 15.05.2018.

12.3.2. YueOHO-MeTOAMYECKHE TOCOOHS AJIsl JINL C OTPAHNYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJIN/I0B

Y4eOHO-MeToAMYECKHE MaTepUalbl ISl CAMOCTOATEIbHOW U ayAUTOPHON paboThl 00y4arOIUXCs
U3 YMCIIA JIMI ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI 1 MHBAINUJIOB IPEAOCTABISAIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSAM UX 3/10pOBbsI U BOCIPUATHUS UHPOPMAIUH.

JL1st M1 ¢ HAapyIIeHUsIMHU 3PeHust:

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOH popMe YBETUUEHHBIM LIPUPTOM.

JL1s1 M1 ¢ HApYIIeHUsIMH CJIyXa:

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA;

— B IeUaTHOM opme.

JLst i1 ¢ HApYIIeHUsIMU ONIOPHO-ABUIATEJILHOTO annapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;

- B MIEYaTHOH (opme.
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12.4. IIpo¢eccuonanbHble 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHbIE CUCTEMbI

1. Maremarnueckas 6a3a maHabsix zbMATH — zbmath.org

2. American Mathematical Society — www.ams.org

3. HudopmanmonHo-aHAIUTHYECKAS cucreMa Science Index PUHI] —
https://elibrary.ru/defaultx.asp

4. |EEE Xplore — www.ieeexplore.ieee.org

5. SpringerLink — rd.springer.com

13. MarepuaJibHO-TeXHHYECKOe o0ecrieyeHne TUCHUIIMHBI U TPpedyeMoe MporpaMMHoOe
ol0ecrneyeHue

13.1. O0uue TpeGOBAHUA K MATEPHATBHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecreYyeHH 10
AUCHUILIUHBI

13.1.1. MaTepuaJbHO-TeXHMYECKOE M IPOrpaMMHOe ofecrnedeHne 1Jisl JJeKIIMOHHbBIX 3aHATHH
I[JISI IMPOBCACHUA 3aHATHI JICKHMOHHOI'O THIIA, I'PYIIIOBBIX W MHIAWBUAYAJIbHBIX KOHCy.HBTElI.IHfI,
TEKYILEro KOHTPOJISI U MIPOMEKYTOUHON aTTeCTallMM UCHOJb3yeTCsl yueOHasi ayAUTOPHUs C KOJIMYECTBOM
MOCaZ0YHBIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAAPTHOH y4eOHOW MeOenblo.
HmeroTcss A€MOHCTpaLlMOHHOE 00OpyJOBaHHME W Yy4eOHO-HarjsiHble MOcoOus, olecrneynBaronue
TEMATUYCCKUEC NIUTIOCTPALMU I10 JICKHUOHHBIM pa3JciiaM JUCIUILIAHBI.

13.1.2. MaTepuajibHO-TeXHUYECKOE U MPOrPaAaMMHOe o0ecrievyeHue s J1a00paTOPHbIX padoT

JlaGopaTopust MOJIETUPOBAHMS M CHCTEMHOTO aHAJIN3a

yueOHasi ayIuTopus IJIsl TMPOBEICHHS 3aHATUN JIEKIMOHHOTO THIIA, yuyeOHas ayauTOpHUs JUIs
MPOBEJICHUST 3aHATHA NPAKTHYECKOTO THIA, Yy4eOHAs ayauToOpwsl JUIS TPOBEACHHS  3aHSITHI
1abopaToOpHOro THIA, MOMEIICHHE AJIsi KypCOBOTO MPOEKTUPOBAaHMS (BBIMOJHEHUS KYPCOBBIX padoT),
MOMEIIIEHUE JIJIi TPOBEJCHHUS TPYIIOBBIX W WHAWBHIYATbHBIX KOHCYJIBTAIMM, ITOMEIICHUE IS
MIPOBEJCHUS TEKYIIEr0 KOHTPOJI M MPOMEXKYTOYHOM aTTecTalud, MOMELIEHUE IJI CaMOCTOATEIbHOM
paboThI

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuna, 1. 74, 317 aya.

Onucanue uMeromerocs 000py10BaHus:

- Komnsrorep (10 mr.);

- KoMrekT cienmanu3upoBaHHON yaeOHOH Meben;

- PaGouee mecto npemnoaaBaress.

[IporpammHuoe obecrieueHue:

— Cpena KOMIBIOTEPHOTO MOACTUPOBAHUS 33124

— Cpena monenupoBanus MAPC

13.1.3. MaTepuaJbHO-TEXHHYECKOE H IPOrpaMMHOe o0ecrnedeHne 1Jisi CAMOCTOATEIbLHOH padoThI
Jns caMocToATeNbHOM pabOThl MCMONB3YIOTCS Y4eOHbIE ayTUTOPUHU (KOMIIBIOTEPHBIE KJIAccChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, T. ToMck, Jlennna mpocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. ToMmck, yi. Kpacnoapmetickas, 1. 146, 201 ayx.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactp, . ToMck, Bepmunanna ynuna, a. 74, 207 ay.

CocraB o6opy1oBaHUS:

- yueOHas meOerb;

- komnbiotepsl knacca He Hike [I9BM INTEL Celeron D336 2.81T1. - 5 miT.;

- KOMITBIOTEPHI TOJKIIOYEHB K ceTu «VHTepHeT» U 00eCrnedynBarOT JOCTYN B DJIEKTPOHHYIO
nH(pOPMaTMOHHO-00pa30BaATEIBHYIO CPElYy YHUBEPCUTETA.

[lepedens mporpaMMHOTO OOECTICYCHHUS:

- Microsoft Windows;
- OpenOffice;
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- Kaspersky Endpoint Security 10 qyis Windows;
- 7-Zip;
- Google Chrome.

13.2. MaTepuajibHO-TEXHHYECKOe o0ecrieyeHue M CUMILTUHBI [JIS JTUI ¢ OTPaHUYeHHbIMH
BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIM/I0B

OcBoeHUE TUCHHUIUIMHBI JIMIIAMH C OTPAHUYEHHBIMHA BO3MOXKHOCTSMH 370POBbS U MHBAIHMIAMU
OCYIIECTBJISIETCS C UCIIOJIb30BAHUEM CPECTB 00YUEHUS OOIIEro U CIIeHAIbHOTO Ha3HAYCHHS.

[Ipu 3aHATHSAX € OOYYalOIMMHUCS € HAPYIIEHUSIMM CJyXa MPEIyCMOTPEHO HCIOJIb30BAaHUE
3BYKOYCHUJIMBAIOIICH amnmaparypbl, MYJIbTUMEIUHHBIX CPEACTB W JPYIMX TEXHUYECKHX CPEACTB
nprema/mepenadn yaeOHoH MHGOpMAIUU B JOCTYIMHBIX (hOpMax, MOOMIBHONH CHUCTEMBI PO aBaHUS
JUIsl 00YYAIOMIUXCsl ¢ WHBAJTMIHOCTHIO, IOPTATUBHON MHIYKIIMOHHON CHCTEMbl. YueOHas ayJauTopusi, B
KOTOpPOU 3aHUMAIOTCS OOYydYarolIMecs ¢ HApyIIeHHWEM CcilyXa, 00OpyIoBaHA KOMIBIOTEPHOW TEXHHKOM,
ayIMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOM JI0CKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHsaTHSAX C 00YYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU IPETYCMOTPEHO UCIIOIb30BAHUE B
JIEKIIMOHHBIX M YYEOHBIX ayJUTOPUSX BO3MOXKHOCTH MPOCMOTPa YAAJICHHBIX OOBEKTOB (HAIpUMED,
TEKCTa Ha JOCKE WIM Cllaiila Ha SKpaHe) MPU IOMOIIU BHICOYBEIMUUTENEH sl KOM(OPTHOTO
MPOCMOTpa.

[Ipu 3aHsATHAX ¢ OOydYalOIUMHCS € HAPYUWIEHUSMH ONOPHO-JABUIATEeJIbHOI0 amnmnapara
UCIONIb3YIOTCSl alIbTePHATUBHBIE YCTPONCTBA BBOJAa MHGOpPMAIMU MU APyrue TEXHUYECKUE CPEICTBa
npuema/mepenayn yueOHo mHMOpMAMKM B JOCTYHHBIX (hopMax, MOOMIIBHOW CHCTEMBI OOy4eHUs s
JIIOJIEH ¢ HHBAJIUIHOCTEIO.

14. OneHo4HbIe MaTepHaJIbl U METOAUIECCKUE PEKOMCHAAIIUH 110 OPraHU3allui U3Yy4YCHUSA
JAUCHHUIIIMHBI

14.1. Coneprxkanue OLEHOYHBIX MATEPHAJIOB U MeTOANYECKNE PEKOMEeHIaIlUuu
I[JISI OIICHKHN CTCIICHU C(bOpMI/IpOBaHHOCTI/I n ypOBH?I OCBOCHUA SaerHJICHHI)IX 3a IIHCHHHHHHOﬁ
KOMITETEHIIMH UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl B COCTaBe:

14.1.1. TecToBbIE 3a1aHus
1 Ilpomecc 3amerieHus MCCIEAYyeMOTo OOBbeKTa (OpUTHHANA) APYTUM OOBEKTOM (MOJENBIO) C
L[EJTbI0 U3yYEHUS CBOMCTB OpUTHHAJIA TyTEM MCCIIEJOBAaHUE CBOMCTB MOJIENIH — 3TO ... .

* MonenupoBanue * Mogens

* Ananorus * CyxJeHue

2 Kakwue BubI MOJICINICH U3 TIEPEUNCICHHBIX OTHOCATCS K MAaTEMATUYECKUM?
* Puznyeckue * IMutanimonseie

* AHanTUTHYECKHE » AGCTpakTHBIE

3 YUTO M3 NEpEeYUCIEHHOr0 MOYKHO OTHECTH K AHAJIUTHYECKUM MOJEINSAM, & HE K MaTE€pPUAIbHBIM
WM UIMUTAUOHHBIM?

* YpaBuenus Maxkcseina

* 3akoH Oma

* ['mobyc

* [Iporuo3upoBanne (PMHAHCOBBIX PE3YJITATOB EATEIbHOCTH NPEANPUATUS

4 Pacnonoxute dSTanmbl MOJETUPOBaHMA B TOpsAKEe HUX MmpoBeneHus: 1) paspaboTka
MH(OPMALIMOHHON MOJENH, 2) aHalu3 pe3yJbTaTOB MOJAEIUPOBaHUSA, 3) MOCTPOEHUE KOMIIbIOTEPHOU
MoJIeNd, 4) TOCTaHOBKA L1€IH MOJIEITUPOBAHUS.

«1,2,3,4 °4,1,2,3

*4,3,1,2 °4,1,3,2

5 Hebonpmas mnpobieMa, KOTOpash pemaercss C IOMOIIBI0 JIOTHYECKUX YMO3aKIIOUYEHHH,
MaTeMaTHYeCKUX JEHCTBUI M SKCIIEPUMEHTa Ha OCHOBE METOJIOB U 3aKOHOB (DU3UKH — ... .

o dusnueckad 3amada * Momens OTHOIIIEHUI

* MaremaTnueckas 3aiaya * OObeKTHAs MOJIETb

6 Pacnonoxute 3Tanbl MoJeNMpoBaHUS (PU3MYECKON 3aJaud B TMOpSAIAKE WX HpoBeleHHs: 1)
aHaJIM3 YCIOBHMM 3a7auu, 2) peaau3alys MOJEIbHOrO MpEeACTaBIeHUs, 3) BBIYMCICHHUE pe3yibTara U
aHaJIN3 MOJTYYEHHBIX JaHHbBIX, 4) pean3anns KOMIBIOTEPHOTO MPEICTaBICHUS 3a1a4u.
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°1,2,3,4 1423

*1,2,4,3 *1,4,3,2

7 KomnonentHas nemns C npeacraBiser co6oit coBokymHocTh TpEX MHOkecTB C=(K, B, N): ... .

* KOMIIOHEHTBI, BETBH | Y3JIbI

* KOMIOHEHTHI, BETBU U MOJIEIIH

* lcTounuku, mpeobpa3oBarenu, U3MEPUTEIN

* O0BbEKTHBIC MOJIENIH, YACTHBIE U CHCTEMHBIE MO OTHOIICHUM

8 HazoBuTe Tpu OCHOBHBIX 00OOIIEHHBIX THIIA KOMIIOHEHTOB cpeibl MoenupoBanus MAPC.

* KOMITIOHEHTBI, BETBU H y3JIbI

* OOBEKTHBIE MOJIEIIH, YaCTHBIE M CHCTEMHBIE MOJIEIN OTHOLIEHUH

* Mcrounukwu, mpeoOpa3oBaTesu, U3MEPUTEIH

* KOMITIOHEHTHI 00BEKTHOTO, JIOTMYECKOTO M CMEIIAHHBIX CJIOEB

9 JIMCKpETHBIM 3JIEMEHTOM MOBEACHUSI 00BEKTa, B TEUYCHUE KOTOPOIO BBINOIHSIETCS HEKOTOPOTrO
YCJIOBHE HA3bIBACTCA ... .

* CocrosiHIE » CoObITHE

e Oxxuganue * [Iepexon

10 OmpenenuTe KOMMYECTBO OOBEKTHBIX MOJETCH B 3amaue: «B BEIOCHIEIHOW TOHKE MEKIY
JBYMSI BEJIOCUIICUCTAMU PACCTOSTHUE B MOMEHT Hadana HaOmrogenus paBHo 20 M. Ilepmbrii umeer
ckopocTh 36 kM/4, BTopoi - 12 m/c. OnpenenuTs, 4epe3 Kakoe BPeMsi BTOPOIl BEJIOCHIICANCT JTOTOHUT

epBoro?».
o1 *3
) o4

11 Onpenenure KOIMYECTBO OOBEKTHBIX MOJIENeH B 3a1ade: «Teno, IBUrasch paBHOYCKOPEHHO, 3a
NepBbIE ISATh CEKYHJ CBOero ABwxkeHus npouwio nyrte 100 m, a 3a nmecars — 300 M. Onpenenutsb
HA4aJIbHYI0 CKOPOCTb TENa».

°1 *3

°2 4

12 Ompenenurte KOIMUECTBO OOBEKTHBIX Mojeiel B 3amaue: «llepByro MOJIOBUHY CBOEro MyTH
ABTOMOOWIIb JBUTAJICS CO CKOPOCThIO 80 KM/4, a BTOpYI — co ckopocThio 40 km/4. KakoBa cpemHsis
CKOpPOCTb aBTOMOOMJISL HA BCEM ITYTU?».

e 1 *3

°2 *4

13 Omnpenenute KOJIWYECTBO OOBEKTHBIX MoJienel B 3agaue: «YemoBek maccoil 60 Kr OEXHUT co
CKOpPOCTBIO 7,2 KM/4, JOTOHsSET TelexKy maccoil 80 Kr, IBHXKYIIYIOCS CO CKOpocThio 1,8 kKM/4 M
BCKaKuBaeT Ha Hee. HallTu ¢ Kakoil CKOpOCTbIO OyAET ABUTATHCS TEIEKKAY.

°1 *3

°2 4

14 Kakoil acmekT 3ajaeT MaTeMaTHYeCKOe OMMCAHHE MPOIECCOB B OOBEKTE M 3aKOHOB €ro
(GYHKIIMOHUPOBaHMSI, UCIOIb30BAHUE OTPaHUUEHUIN, MaTEMaTUUECKUX COOTHOILIEHUH B MHOTOACIIEKTHOM
IIPEICTaBICHUN 3a1a4u?

* MaTEMaTU4YECKUI aCIIEKT * MOJIEJIbHBIN ACTIEKT

* puznueckuii acnexT * KOMIIOHEHTHBIHN aCIIEeKT

15 Kakoii acriekT omuceiBaeT (pU3MdecKue MpPOLECChl, MPOTEKAOIUE B 3JIEMEHTE, CTENEeHb HX
AeTanu3alnud, (QU3MYecKue TIepeMeHHble ((pHu3MuecKkue BEeNUYMHBL, HMX KOOPAMHATHBIM 0a3uc),
y4acTBYIOUIME B ONHUCAHWU (PU3NYECKOrO Mpolecca MPU Pa3IUYHbIX CTENEHSAX €ro JAeTaju3alud B
MHOT'0aCIIEKTHOM IIPEICTAaBICHUH 3a1auu?

* MaTEMaTU4YECKUI aCIIEKT * MOJIEJIbHBIN ACTIEKT

* puznueckuii acnexT * KOMIIOHEHTHBIN aCTIEKT

16 Kakoii acriekT onuceiBaeT (U3NYECKUE MPOLECCHI, MPOTEKAIONIUE B 3JIEMEHTE, CTENeHb UX
AeTanu3alnud, QU3NYEcKue TIepeMeHHble ((pHU3MuecKue BEeNUYMHBL, HMX KOOPAMHATHBIM 0a3uc),
y4acTBYIOUIME B OMHMCAHWU (U3NYECKOro Ipolecca MpH pPa3iINYHbIX CTENEHSX €ro JAeTaju3alud B
MHOT'0aCIIEKTHOM IIPE/ICTAaBICHUH 3a/1a4u?

* MaTEMaTU4YECKUI aCIIEKT * MOJIEJIbHBIN ACTIEKT

* puznueckuii acnexT * KOMIIOHEHTHBIN aCTIEKT
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17 Kaxkoif acnekT oToOpa)xaeT CXeMHOe N300pakeHHe 3JeMEHTOB J100 pu3nueckux 3¢ ¢HexToB Ha
CcXeMe KOMIIOHEHTHOM €M, YCTAHABIMBAETCS COOTBETCTBHE MEXAY OOBEKTHBIMH MOJEISIMHU U
(U3MYECKUMU TIEPEMEHHBIMH C TIOMOIIBIO CBSI3€H B MHOTOACTIEKTHOM TPE/ICTABICHUH 3a/1a4M?

* MaTEMaTU4YECKUN aCIIEKT * MOJEJIbHBIN ACTIEKT

* puznueckuii acuexT * KOMIIOHCHTHBIN aCIIEKT

18 VYcraHoBHTE COOTBETCTBHE MEXKIY CHOsIMH cpeabl monaenupoBanuss MAPC u ypoBHsIMU
MpeICTaBICHHS MOJIeNn: | — HenmpephIBHASI MOZENh 00BEKTa, 2 — TUCKPETHAs MOJICNb MOBEACHHS 00bEKTa
WM CLIEHApHH SKCTIEpUMEHTa, 3 — HHTepdenc B3auMOACHCTBUS C MOJIb30BATEIIEM.

* 1 — 0OBbEeKTHBIHU, 2 — JIOTUYECKUH, 3 — BU3YyaTbHBII

* 1 —noruveckuii, 2 — 00BEKTHBIN, 3 — BU3yaJIbHBIN

* 1 — 00BEKTHBIHN, 2 — BU3YaJIbHBIH, 3 — TIOTUUECKUI

* 1 — morudeckuii, 2 — BU3yaiabHBIHN, 3 — OOBEKTHBIN

19 Ha xakoM cj0€ OCYIIECTBISETCS YIPaBICHUE MHOTOYPOBHEBOM KOMITBIOTEPHOW MOJEIBIO B
cpene moaenupoBanuss MAPC Bo BpeMs e€ ucronHeHus (Tociie 3amycka)?

* 00OBEKTHBIN CII0H * BU3YaJIbHBIN CIION

* JIOTUYECKUH CIIOM * Ha JIIOOOM U3 EPEUYUCIICHHBIX CIOEB

20 YcraHOBUTE COOTBETCTBHE MEXIY CIOSIMH peaakTopa cpeabl moaenupoBanuss MAPC u
dbparmenTamu mMojenu 3amauu: 1) S = vO*t+a*t2/2, 2) a = 0 if S<50, else a = 1, 3) KOMIIOHEHTHI IS
BBO/Ia BBIBOJIA IAHHBIX.

* 1 — 00BeKTHBII, 2 — TOrMYECKUM, 3 — BU3yaJIbHBIH

* 1 —noruueckuit, 2 — 0OBEKTHBIN, 3 — BU3yaJIbHBIN

* 1 — 00BeKTHBII, 2 — BU3yalIbHBIH, 3 — JOTUYECKHIA

* | — moruueckuit, 2 — BU3yaiabHbIH, 3 — OOBEKTHBII

14.1.2. TeMbI OIIPOCOB HA 3AHATHUAX

e OcCHOBHbIE OHATHSA U LIeNU MoJenupoBanus. Pusndeckas 3agada Kak 00beKT MOJCIUPOBAHUS.
Hntepdeiic CM MAPC. O630p 6ubnuoreku komnoneHtos CM MAPC.

e MeToa MHOTOACIIEKTHOTO aHajK3a. AJIropuT™ (hopMan3annu GU3MUECKON 3aJauu.

e [IpenmeTHOE, MOJIEIIEHOE, KOMITBIOTEPHOE MPEICTABICHUE 3a/1a4 (PU3HKH.

e MHOroypoBHEBOE MOJICIIUPOBAHUE: OOBEKTHBIA, JIOTMYECKMH M BHU3YaJIbHBIH YPOBHH.
Paznenenue puznueckoro u JOrM4ECKOro MoBeIeHUs] 0ObEKTOB.

e KoMmmbloTepHOE MOJEIMPOBAHUE 3a/ad KUHEMaTUKU U JuHamuku. O030p Oubnmnorexu
koMnoHeHToB CM MAPC g MoaenupoBaHus 3a7a4d (GU3HKH.

e KomnbloTepHOE MOJEIMPOBAaHUE 3a/1ad MOJEKYISIpHOW (usuku, TepmoanHamuku. OO630p
6ubnuoreku komnoHeHToB CM MAPC nns MmoaenupoBaHus 3a7a4u GU3UKH.

e KoMmmbloTepHOE MOJAETUPOBAHUE 33/7a4 ONTUKH, 3JIEKTPOCTATUKM M Mar"erusma. O0630p
oubmuoreku kommoHeHToB CM MAPC nns monpenupoBanus 3amad  ¢usuku. O030p OUOIMOTEKH
komrnoHeHToB CM MAPC anst MmogenupoBaHus 3a7a4d (GU3UKU.

e MHoroypoBHeBO€ MOJEIUpPOBaHHE 3ahay MexaHuku. CocTaB OHOIMOTEKM KOMIIOHEHTOB
JIOTUYECKOro 1 BuzyanbHoro yposHeit CM MAPC.

e MHOroypoBHEBOE MOJIETUPOBAHKE 3a/1a4 TepMOANHAMUKU. CocTaB OMOIMOTEKH KOMIIOHEHTOB
JIOTUYECKOro 1 BuzyanbHoro yposaeit CM MAPC.

14.1.3. TeMBbI TOMaNIHUX 3aaHAN
1 Pemenue 3anaun ¢puzuku u3 paznena "Kunemartuxa"
2 Pemenne 3anaun Gpusuku u3 pasaena "Iunamuka"
3 Pemenue 3amauu ¢duzuku us pazgena "TepMogrnHaMuka"
p P
4 Pemenue 3ama4un GU3HKHK U3 pasnena "DiekTpocTaTuka"
5 Pemenue 3anaun ¢pu3uku u3 paznena "Marnetusm"

14.1.4. 3auér
o Jlns yka3aHHOW 3a7a4d OMUIIUTE MPEIMETHOE, MOJIETFHOE M KOMIIBIOTEPHOE TPEICTABICHUS
naHHOW 3amaun (usuku: «BermocumeaucT mpoexan MepBYH TpeTh MYyTH IO MIOCCEHHOM aopore co
ckopocThio 10 M/c, 3aTeM MOJOBUHY MYTH MO MPOCETOYHON JOPOTe CO CKOPOCTHIO 6 M/C M OCTABIIYIOCS
4acTb MYTH — IO JIECHOM TPOIMHKE CO CKOpPOCThI0 2 M/c. Uemy paBHa CpemHss IMyTeBas CKOPOCTb
BEJIOCUIIETUCTA? .
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» JIns yka3aHHOM 3ajjaud ONMILUTE MPEAMETHOE, MOJAEIBHOE U KOMIIBIOTEPHOE MPEICTABICHUS
IaHHOM 3anaun ¢u3uku: «Teno, IBUTasch paBHOYCKOPEHHO, 3a MEPBBIE ISTh CEKYH] CBOETrO JBHIKEHMUS
npouwio myTh 100 M, a 3a necats — 300 M. OnpenenuTh HaualnbHYIO CKOPOCTh ABM)KEHUS TENIAY.

« Jlna yka3aHHOM 3aJaud OINUIINTE MPEIMETHOE, MOJCIBHOE U KOMIIBIOTEPHOE IPEACTaBICHUS
nanHoi 3amaun ¢um3uku: «Ilymka maccoit 800 kr BeicTpenuBaeT sapo Maccoil 10 Kr ¢ HavanbHOM
ckopocTtbio 200 M/c oTHOCHTENBbHO 3emutn 1o, yrioMm 60° k Topu3oHTy. KakoBa cKOpOCTh OTKaTa MyIIku?
TpenneM MOXHO TpeHeOpeyb».

» Jlig yka3aHHOM 3aJaud OIUIIUTE MPEIMETHOE, MOJCIBHOE U KOMIIBIOTEPHOE IPEACTaBICHUS
naHHOM 3amaun ¢usuku: «Kinua maccoit M=0,5 kr ¢ yriaom mpu ocHoBaHUM 0.=30° OKOUTCS Ha TI1aKOM
TOPU30HTAIBHON MI0CKOCTU. Ha HAaKJIOHHYIO MOBEPXHOCTh KJIMHA CTAaBST 3aBOJIHOW aBTOMOOMIIb Maccoi
m=0,1 Kr u onmyckaroT 6e3 Ha4aIbHOI CKOPOCTH, IOCIIE YeTO0 aBTOMOOMIIb HAUWHAET JIBUKEHHE BBEPX I10
kiauHy. Haiinute ckopocTh aBTOMOOMIIS OTHOCHTENbHO KIMHA B MOMEHT, KOIJa KIMH IpuoOpereT
OTHOCHUTEIIBHO TIOCKOCTH CKOPOCTh V=2 CM/C)».

14.1.5. TeMbl KOHTPOJBLHBIX PadoOT

1 Ananu3 3a1auu ¢ NpOCTHIM NOBeJICHHEM U3 paszzena "Kunematuka"

IIpumep 3ananus:

* IloctpoiiTe ananuTuyeckyro Moaenb 3anauu: «llymka maccoil 800 Kr BbICTpEIMBAET SAIPO
Maccoir 10 xr ¢ HavanbHOU ckopocThio 200 M/C OTHOCHTENBHO 3emiid 1moja YrioMm 60° K TOPH30HTY.
KakoBa ckopocts oTkata nymku? TpeHruem MOXHO TpeHeOpeUb.

2 Ananu3 3aJ1a4¥ CO CJIOKHBIM MOBEJCHUEM U3 pasnena "/lunamuxa"

[Tpumep 3ananus:

* TlocTpoiiTe amarpamMMmy TOBeIeHUs OOBEKTa B CIEAyIONICH 3amade: «Bemocumnenuct mpoexan
MEpBYI0 TPEeTb MyTH IO MIOCCEHHOW Jopore co ckopocthio 10 M/c, 3areM NONOBHHY HYyTH IO
MIPOCEIOYHON JIOPOre CO CKOPOCTBIO 6 M/C M OCTaBINYIOCS YacTh IYTH — IO JIGCHOM TPOIMHKE CO
CKOpOCTBHIO 2 M/c. UeMy paBHa cpeAHsisl IyTeBasi CKOPOCTh BEJIIOCUIIEIUCTA?

14.1.6. Tembl 1a00paTOPHBIX PadoT

e l3ydyeHue KHHEMATHKHU: PABHOMEPHOE MPSIMOJIMHEHHOE IBHKCHHE

e U3ydeHue syeKTpoMarHuTHOro moss. OrnpeneneHne MarHUTHOTO MOTOKA M COMYTCTBYOLIHX
BEJIMYUH.

e lI3yueHue paBHOMEPHOTO KPUBOJIUHEHHOTO TBUKECHHUS.

e lmnynbce Tena. DHeprus. 3aKOHbI COXPAHEHUS.

e 3akoHBl wuAeaTbHOTO Ta3za. OrmpeneneHne TEPMOAWHAMHUYECKUX BEIWYHMH JUISI Pa3HBIX
M30IPOLIECCOB.

e Uurepdepennus u qudpaxius. OnpeneneHue pasmepa CBETOBOH MOIOCH.

e 3ydeHus 3aKOHOB MOCTOSTHHOT'O TOKa

e HepaBHOMepHOE NPAMOIUHENHOE ABMKEHHE. Y paBHEHHUE ABHIKEHHUSL.

14.1.7. MeToauveckne peKOMEHIANH
Onenka creneHd CcGOPMUPOBAHHOCTH 3asBICHHBIX B pabouedl mnporpaMme JUCIUILIMHBI
KOMIIETEHIIMI OCYIIECTBIISIETCS KaK B paMKaxX MPOMEXKYTOYHOM, TaK M TEKYIIEH aTTecTaluu, B T.4. IPU
3amuTe J1abopatopHbIXx padoT. [lopsaok OIEeHKH IS TEKYIIUX BHUIOB KOHTPOJIS OINpENENsieTCs] B
METOJIMYECKUX YKa3aHUSX MO0 MPOBEICHHIO TabOpaTOpHBIX pPadOT, OpraHu3aludd CaMOCTOATEIbHOU
paboTHI.

14.2. TpeGoBaHus K OLEHOYHBIM MATEPHAJIaM JJIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMH
310POBbHA U HHBAJIUA0B
JUig 1M ¢ OrpaHMYEHHBIMH  BO3MOJKHOCTSIMM  3/10pOBbS M HMHBAJIUIOB IPETyCMOTPEHBI
AOIOJTHHUTEIBHBIC OIICHOYHBIC MaTCpHAJIbl, ICPCUYCHDb KOTOPHIX YKAa3aH B Ta6n1/1ue 14.
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Tabmuma 14 — JlononHuTENbHBIE MaTepUaIbl OIICHUBAHUS IS

3I0POBBSI 1 HMHBAIIUIOB

JijI ¢ OIrpaHUYCHHBIMU BO3MOKHOCTAMU

Kareropun
o0yJaromuxcst

Buapl 4OMOIHUTENBLHBIX OLEHOYHBIX
MaTepuasioB

@®opMbI KOHTPOJIS ¥ OTICHKH
PE3yIBbTaTOB O0yUCHUS

C HapyleHus MU
ciyxa

TecTbl, TUCHEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

[IpenMymecTBEHHO MUCHMEHHAS
poBepKa

C HapylieHusIMu
3peHHS

CobecenoBaHue 110 BOIIpOCaM K 3a4eTy,
OIIPOC IO TEPMHUHAM

[TpenmyIIeCTBEHHO yCTHAsS TIPOBEPKa
(MHAWBUIYATBHO)

C HapylieHusIMU
OTIOPHO-
JIBUTATEIILHOTO
amnrmapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHbIE paOOThI, IMCbMEHHBIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIIPOCHI K
3ayery

[Ipenmy1iiieCTBEHHO TUCTAHIIMOHHBIMU
METOJaMHU

C orpaHvyYeHUSIMH 11O
00IIeMeTUIINHCKUM
MOKAa3aHUSM

TecTbl, MUCbMEHHBIE CAMOCTOSITEILHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1iecTBEHHO IIPOBEpPKA
METOJAaMH UCXOJs U3 COCTOSHUSA
00y4aroIerocst Ha MOMEHT IIPOBEPKU

14.3. Meroanueckue peKOMeHAAIMN 110 OLEHOYHBIM MaTepUAaJIaM JIsl JIUI ¢ OTPAHUYEeHHbIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Jns nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbS M HHBAJIUAOB TMpPEIyCMaTpHUBAETCS
noctymHas popma MpeIoCTaBICHUS 3a/IaHUH OLIEHOYHBIX CPEJICTB, @ IMEHHO:

B MIEYaTHOI Qopme;

B MIEYaTHOI opMe ¢ yBEITMUEHHBIM HIPUPTOM;
B (hopMe€ FIIEKTPOHHOI'O JOKYMEHTA;

METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHUs BCIIYX;
IIPEIOCTaBIIEHUE 3aJaHHs C UCIIOJIB30BaHUEM CYPAOIEPEBO/IA.

Jlutiam ¢ OorpaHMYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI U MHBAJIUAAM YBEIHMYMBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMpochl. [[ms Takux oOywarommxcs MpeaycMaTpuBaeTcs
noctymmHas popma MpeoCTaBICHHS OTBETOB Ha 3aJJaHUsl, 4 UMEHHO:

INMCHbMCHHO Ha 6YM8.F€;

Ha6op OTBCTOB Ha KOMIIBIOTEPCEC,
Ha6op OTBCTOB C UCIIOJIb30OBAHHUEM YCIIYT' ACCUCTCHTA,
MMpeaACTaBJICHHUE OTBETOB YCTHO.

[Tpouenypa oueHHMBaHMSI pPE3yIbTATOB OOYUYEHHUS JIMI C OrPAaHWUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsSI U MHBAJIMJIOB M0 AMCLUIUIMHE MPEIyCMaTpUBAET NpeAocTaBlieHue MH(opMaiuu B ¢popmax,
a/IalITHPOBAHHBIX K OTPAaHUYEHHUSAM UX 370POBbsl U BOCHPUATHS HH(OPMALIUU:

J1s1 1ML ¢ HApYIIEHUAMH 3PEHM:

B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;
B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.

JLst M1 ¢ HAapYIIeHUusIMH cJIyXa:

B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
B IIeyaTHOH (Gopme.

JI1s1 JIMI ¢ HAapyLIeHUsIMM ONOPHO-ABUIaTeIbHOIO aNnapara:

B (hopMe FIIEKTPOHHOTO JOKYMEHTA;
B MIEYaTHOH (opme.

[Tpn HEoOXOMUMOCTH JI JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pPOBbS U HMHBAIUIOB
MpoIieIypa OIEHUBAHUS PE3yJIbTaTOB 00YUEHUS MOXKET MPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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