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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 10  or« 8 » 5 2018 r

JIMCT COI'JTACOBAHUA
PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
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 ofoOpeHa 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 TPOCKTUPOBAHUHT
(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.

1.2. 3agauy JUCHUILIMHBI

— OCBOGHHE METOJla KOMIIBIOTEPHOTO MOJCIHUPOBAHMUS HA MPUMEpPE MOJEIUPOBAHUS
busnyeckux 3aaay;

— OCBOGHHE METOJUKH TIOCTAHOBKM ¥ TIPOBEICHHS BBIYMUCIMTEIBLHOTO JSKCIIEPUMEHTA C
MTOMOIIBIO0 CUCTEMBI KOMITBIOTEPHOTO MOJICTTHPOBAHUS;

—  U3ydeHue NpuéMoB aHalu3a U (HopMaIu3alui TEKCTOBBIX OMUCAHUN (DU3HUECKUX 3a7a4;

— OBJIaJIcHHE NpHEeMaMd U METOJAMU PpEeUIeHHs 3aJady M3 pa3iMuHbIX obOiacTeil (u3uKu C
HCIOJIb30BaHUEM CHCTEMbI KOMITIBIOTEPHOTO MOJICIMPOBAHMS,

—  yriyOlieHue 3HaHWi 00 OCHOBHBIX (DM3MUECKUX SIBICHUSX, OBIAJCHHE (YHIAMEHTAIbLHBIMH
MOHATUSIMHM, 3aKOHAMU M TEOPUSMHU KIIAaCCUYECKOW M COBPEMEHHON (U3MKH, a Takke MeToJIaMH
UCCIICIOBAHMUS.

2. Mecto aucnuniaunnsl B crpykrype OIOII
Hucnunmuna «KommneroTepHoe MozenupoBanue ¢usmueckux 3agau» (b1.B.OJ[.3) orHocuTcs K
050Ky 1 (BapuaTHUBHAS YacTh).
[TocneayromumMu  TUCHUIUIMHAMU  SBISIFOTCS:  KoMIbloTepHOE  MOJENMpPOBAaHHE  CUCTEM,
Teopernyeckne OCHOBBI JIEKTPOTEXHUKHU U JJIEKTpoHUKa, Dusuka.

3. TpeOoBaHus K pe3yJIbTaTaAM OCBOCHUS JUCHUIIMHBI

[Tporiecc n3yueHus: AUCIUTIIMHBI HANIPaBJieH Ha (OPMHUPOBAHUE CISTYIONTUX KOMITCTEHITHIA:

— OIIK-1 TOTOBHOCTHIO NPHUMEHATH METOJBI MAaTeMaTUKH, (PU3UKH, XHUMHH, CHUCTEMHOTO
aHalM3a, TEOPUH YIPABICHUS, TEOPUU 3HAHHM, TEOPHUH W TEXHOJOTUHU IMPOTPAMMHPOBAHMS, a TaKKe
METO/IOB T'YMaHUTAPHBIX, IKOHOMHUYECKUX U COIUATBHBIX HAYK;

— [TIK-5 cnocoOHOCTBIO pa3pabaThiBaTh METOABI MOJCIUPOBAHMS, aHAIW3a W TEXHOJIOTHUHU
CHUHTE3a MPOIIECCOB M CHCTEM B 00J1aCTH TEXHHUKH, TEXHOJIOTUH U OPTraHU3AIIMOHHBIX CHCTEM;

B pe3ynbrare n3yueHuss AMCUUIIIIMHBI 00 yYaOLIUICS TOJKEH:

— 3HATh JTalbl IOCTPOSHUS KOMIBIOTEPHBIX Mojeliel (PU3MUECKHX IPOIECCOB; TEXHOJIOTHHU
aBTOMATH3AlMM JUIsl PEIIeHUs MPHUKIAIHBIX 3a7ad; (hyHJAaMeHTaldbHbIe 3aKOHBI MPUPOABI, a TaKke
OCHOBHBIC (PU3MUYECKHUE SIBICHUS W 3aKOHBI B 00JIACTU MEXAHHWKH, TEPMOJMHAMHUKH, DJIEKTPUUYECTBA,
OIITHKH.

—  yMeThb IIPOU3BOANTH aHAIU3 U (HOpMAIIU3AIUIO YCIOBUN (PU3UYECKON 3a7aun; OMUCHIBATh Ha
MaTeMaTUYeCKOM S3bIKe (PU3UYECKHE CUTYyaluu; (OpMYIUPOBATh 3a/lauyd U pa3padaThiBaTh aJTOPUTMBbI
WX PpEILIEHHs; OCYIIECTBISATH BHIOOP KOMIIOHEHTOB U OMNpEAeNsATh 00JacTh HMX PalMOHATIBLHOTO
MPUMEHEHUs JJIS peaid3alliy  aJTOPUTMOB pEIIeHUs 3a7adv;, BBINOJHITh aHaJU3 Pe3yJbTaToOB
HKCIIEPUMEHTA; HCIIOJNb30BaTh METOJABI MOJICTMPOBAHMS, aHalU3a IMPOILIECCOB M CHCTEM B 001acTu
TEXHUKH, TEXHOJIOTHH ¥ OPTaHU3AIMOHHBIX CUCTEM.

— BJaJeTh HaBbIKAMHU CTPOrod MareMaTudyeckoi ¢GOpMyTUPOBKH (U3HUECKUX MPOOIIeM;
HaBbIKAMH KOMIIBIOTEPHOTO MOJENIUpOBaHuA B cpenae moaenupoBanuss MAPC; HaBblkamMu co3gaHus
KOMITHIOTEPHBIX MOJIeNIel NH(POPMAITMOHHBIX CHCTEM.

4. O0bemM AUCHHMILIMHBI U BBl y4eOHOH padoThl
OO6mass TpyOeMKOCTh IJUCHUIUIMHBI cocTaBisieT 3.0 3a4eTHhIX €IWHHUIBI U Mpe/ACTaBieHa B
tabmuie 4.1.
Tabnuna 4.1 — Tpy10eMKOCTb TUCIUIINHBI

Bunel yueGHOIM nesTebHOCTH Bcero gacos CemecTtpsbl

1 cemectp
AynutopHble 3aHATHS (BCEro) o4 54
Jlexun 18 18
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JlaGopaTopHbie pabOThI 36 36
CamocTtosTenpHas pabora (Bcero) o4 o4
[ToaroToBKa K KOHTPOJIBHBIM paboTam 8 8
Brimmonnenue noMaminux 3agaHuii 12 12
Odopmienue oTyeToB 1o JaOOpaTOPHBIM paboTam 18 18
[IpopaboTka JEKIIMOHHOTO MaTepHraia 10 10
CamocTosATeIbHOE U3YUYCHHUE TEM (BOIIPOCOB) TEOPETHIECCKOM 6 6
4acTH Kypca

Bcero (0e3 ax3amena) 108 108
OO0mmas TpyA0eMKOCTb, U 108 108
3adeTHble EauHUIIBI 3.0 3.0

5. Conep:xkanme QyCHUNTHHBI

5.1. Pa3nesnsl JUCHUIIMHEBI H BUALI 3aHATHHA
Pazaenbl MUCHMIUIMHBI U BUJBI 3aHATUH TPUBEACHBI B Ta0OuIe S.1.
Tabmuma 5.1 — Pa3gensl AUCHMINIMHEI U BUABI 3aHITHH

~ 0]
o o 2 g Z E
o o S O = =
o o) © s = O T
. & s oo 2 0
Haspanwst pa3enoB AUCIHUILTAHBI i o, e o O S s
= © = o ° = E
= & £z f:
© ISHR
1 cemectp
1 OCHOBBI KOMITBIOTEPHOT'O MOJEIUPOBAHUS 8 0 10 18 OIIK-1, ITIK-5
3anad pusuku B CM MAPC
2 KoMIbIOTEPHOE MOJICIUPOBAHUE 3a/1a4 6 28 31 65 OIIK-1, ITIK-5
(U3HKH C TPOCTHIM MTOBEJICHUEM
3 KomnbroTepHoe MOEIMpOBAHKE 3aa4 4 8 13 25 OIIK-1, [TIK-5
(U3HKH CO CITOKHBIM TTOBEICHUEM
Hroro 3a cemectp 18 36 54 108
Hroro 18 36 54 108
5.2. Conep:xanue pa3ie10B JMCUMILIAHBI (110 JIEKIUSM)
Coneprkanue pas3iesioB JUCIUIUIHH (T10 JICKIIMAM ) IPUBEIEHO B Tabuiie 5.2.
Tabmuma 5.2 — Coneprxkanue pa3ieoB JUCIUIUIMH (T10 JICKITUSIM)
3 [&]
2 =f
2 S &
HaszBanus pasnenos Coneprkanue pa3iesioB AUCITUTUTHHBI 10 JICKITUSM 3 - £ 5
o E
= 2 2
e Q2
~ S
1 cemectp
1 OcHOBHI OCHOBHBIE OHSTHS U 1IETN MOJCIHUPOBAHUA. 2 OIIK-1,
KOMIBIOTEPHOTO duznyeckas 3a7aua Kak 00beKT MOICTUPOBAHUSI. [K-5
MOJICTUPOBAHUS 3a/1a4 Hutepdeiic CM MAPC. O630p 6ubimoTekn
¢uzuxu 8 CM MAPC koMroHeHToB CM MAPC.
MeTo1 MHOT0ACIIEKTHOTO aHaIN3a. AJITOPUTM 2
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dhopmanmzanuy GU3NIECKON 3a1auu.

[IpeameTHOE, MOJEIBHOE, KOMITBIOTEPHOE
MpeACTaBICHUE 3a71a4 (PUBHKH.

MHoroypoBHeBO€ MOJICTUPOBAHHE: OOBEKTHBIM,
JIOTUYECKHUI U BU3YaJIbHBIN ypOBHU. Pazienenue
(hU3HYECKOTO ¥ JIOTUIECKOTO MOBEACHHS O0OBEKTOB.

Htoro

2 KomneroTepHoe
MOIETTMPOBAaHHE 33/1a4
(GU3UKHU C TPOCTHIM
HIOBE/ICHUEM

KomMmrmsroTepHoe MoIeIpoBaHUE 3a/1a4 KHWHEMATHUKU U
nuHaMuku. O630p 6ubmoTekn komnoneHToB CM
MAPC nns mopenupoBaHus 3a7a4 GU3UKH.

KommbroTepHoe MosienmupoBanue 3a1a4d
MOJIEKYJISIpHOH (prsuku, TepmoauHamMuku. O630p
onbmorexku kommmoneHuToB CM MAPC mis
MOJICIIUPOBAHUS 3a/1a4 (PU3HUKH.

KommnbrorepHoe MoieIMpoBaHue 3a1a4 ONTHKH,
AJIEKTPOCTATUKH U MarHeTn3ma. O030p OuOIHoTEeKH
komnoHeHToB CM MAPC mj1s MmoaenupoBaHus 3a1a4
¢usuku. O630p OubIMOTEKN KOMITOHEHTOB CM
MAPC nist MosieTupoBaHus 3a1a4 (PU3UKH.

Hroro

OIIK-1

3 Kommnsrotepuoe
MOJICTTMPOBAHKE 3319
(UBHUKH CO CIIOKHBIM
HOBEICHUEM

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

MHoroypoBHeBO€ MOJIEIMPOBAHUE 3a/1a4
tepMmoaruHaMHUKH. CocTaB OMOIMOTEKH KOMITOHCHTOB
JIOTUYECKOro U BudyanbHoro yposHeit CM MAPC.

Hroro

4

OIlK-1,
[IK-5

Hroro 3a cemectp

18

5.3. Pa3nesbl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSAI3HU ¢ 00eceYnBAIMMMU (MPeIbIyMM)

U o0ecnevynBaeMbIMHU (TMOCJIeTYOIIMMH) I CHUILTHHAMMA

Pa3znenpl nucHUIUIMHBI U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIEYMBAIOUIMMHU (TIPEABIAYIIIMH) U
obecrieurBaeMbIMHU (TIOCJIEAYIONIMMHI ) TUCIUITIMHAMU TpeICTaBIeHbl B Tabmuie 5.3.

Tabauna 5.3 — Paznenbl IUCHUIUIMHBI M MEKIUCIMILNIMHAPHBIE CBSI3U

Ne paznenoB 1aHHOW AUCIUIUIIMHBL, IS
KOTOPBIX HEOOXOANMO U3yUeHUE
JOUCLUATIIINH
1 2 3
[Tocnenyromume TUCIUIIIIMHBI
1 KommbroTepHOE MOJETMPOBAHNUE CUCTEM + + +
2 TeopeTnueckue OCHOBBI ANEKTPOTEXHUKH U SJIEKTPOHUKA +
3 duzuka +

5.4. CooTBercTBHE KOMIIETEHIMH, GOPMHUPYEMBIX IIPH U3YyYeHUH AUCHUILIMHBI, 1 BUI0B 3aHATHI
CootBeTcTBHE KOMIIETEHIUI, (POPMUPYEMBIX NPU HU3YYEHUHM IUCUUIUIMHBI, U BHUJOB 3aHITHH

IpeJCcTaBIeHo B Tabmuie 5.4.

Tabnuna 5.4 — CooTBeTcTBUE KOMIIETEHIMH, (POpMHpYyEMBbIX NpPU U3YYEHUU AUCLMILIMHBI, U BHUIOB
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3aHATUN

§ Bunrwl 3anstuit
= .
& ; K g DopMBbI KOHTPOJISL
= : 2 2 PMBL KOHTP
2 = g 2
Z = @)
OIIK-1 + + + KontponbHas padota, Jlomaniaee
3ajanue, 3amura otdera, OT4eT
110 JtaboparopHoit padote, Ornpoc
Ha 3aHATHAX, 3aueT, TecT
[IK-5 + + + Konrtponbnas padota, JJomamninee
3ajanue, 3amura ordera, OtdeT
o naboparopoit pabore, Onpoc
Ha 3aHATHAX, 3a4deT, TecT
6. UHTepakTUBHBIE METObI M (POPMBI OPraHM3ALMU 00yUEHUS
He npenycmotrpeno PVYIIL.

7. JlabopaTopHbie padoThl

HanmenoBanue nmabopaTtopHbIX paboT mpuBeaeHo B Tadmume 7.1.
Tabnuma 7.1 — HaumeHoBaHue 1aO0paTOpHbIX paboOT

3 [&]
2 = =
& = 5
HasBanns pasznenos HanmenoBanue 1abopaTopHbIX padboT 35 5
o s E
=3 &2
e e 2
~ S
1 cemectp
2 KoMmbroTepHoe N3yuyeHne KUuHEMAaTUKK: paBHOMEPHOE 4 OIIK-1,
MOJIEIMPOBAHUE 3a0a4 NPAMOJIMHENHOE JBUKECHUE [IK-5
(bU3UKH ¢ TPOCTHIM "
3y4E€HHE MIEKTPOMArHuTHOro noJjs. OnpeneneHue 4
MIOBEJICHUEM
OBEJICHHE MarHMTHOI'O IOTOKA ¥ CONYTCTBYIOIIMX BEIHYHH.
N3y4yeHne paBHOMEPHOTO KPUBOJIMHEWHOTO 4
JIBYKEHUSI.
Nmnynbc Tena. JHeprus. 3aKOHbI COXPaHEHUS.
3akoHbI HaeanpHOrO ra3za. OnpeneneHue
TEPMOJIMHAMUYECKHX BEIMYMH JJISI PA3HBIX
H30IPOLIECCOB.
Wntepdepenus u qudpaxuus. OnpeneneHue 4
pa3Mepa CBETOBOI MOJIOCHL.
N3ydenust 3aKk0OHOB ITOCTOSIHHOTO TOKa 4
Hroro 28
3 KommnsrorepHoe HepaBHOMepHOE NPSAMOIMHENHOE IBHKEHUE. 8 [IK-5
MOJIEJIMPOBAaHUE 3a7a4 VYpaBHEHME IBUKEHUS.
W3HKHU YKHBIM
bus CO CJI0 Viroro 8
MOBEICHUEM
Hroro 3a cemectp 36

8. IIpakTHyeckue 3aHATHUSA (CEMUHAPHI)

He mpenycmorpeno PYIL.

CornacoeaHa Ha noptane Ne 25282 6




Bunel camocTosTenbHON paboThl, TPYAOEMKOCTh U (hOpMUPYEMbIe KOMIIETEHIIUN MTPE/ICTABICHbI B

Tabimue 9.1.

9. CamocrosiTesibHast padoTa

Tabmmma 9.1 — Bunbl camocToaTensHON paboThI, TPYI0EMKOCTh U (HOPMUPYEMBIE KOMIIETEHITUN

nabopaToOpHBIM paboTam

8 L=
= 0
2 s 2
Bu " & > E
JIbl CAMOCTOSITEITLHON = 29
Ha3zBanus pasnenos 5 =5 ®DopMBI KOHTPOJIS
paboThI o S 5
5 &2
el S g
= S
1 cemectp
1 OcHOBBI [IpopaboTka JIEKIIHOHHOTO 1 [IIK-5 3amuTa oT4era,
KOMITHFOTEPHOT'O MaTepuaia KonrtponbHas padora,
MOJICIIMPOBAHUS 3a/1a4 Ompoc Ha 3aHATHUSIX
ACTHP o [IpopaboTka JTeKITMOHHOTO 1 P >
¢buzuku B CM MAPC Otyer o nabopaTopHO
MaTepuasa
pabote
[IpopaboTka JIEKIIMOHHOTO 1
MaTepuaia
[TpopaboTka JEKIIMOHHOTO 1
MaTepuaia
OdopmneHne 0T4E€TOB MO 2
nabopaTopHBIM paboTaM
IToaroroska k 4
KOHTpPOJIbHBIM paboTaM
Htoro 10
2 KomneroTepHoe CaMOCTOSTENbHOE 6 OIIK-1, |J/lomamHee 3axaHue,
MOJICIIUPOBAHKE 33124 U3y4eHHUEe TeM (BOIIPOCOB) [1K-5 3amurTa oTyera,
(U3HUKH C TTPOCTHIM TEOPETUIECKON YacTh Kontponbnas pabora,
MIOBEJICHHEM Kypca Omnpoc Ha 3aHATHUSX,
TYET I TOPHOM
[IpopaboTka JIeKIIMOHHOTO 1 0 5 © %Ha6opa OPHO
abor T
Marepuaia pabote, lec
[TpopaboTka JEKIIMOHHOTO 1
MaTepuaa
[TpopaboTka JEKIIMOHHOTO 1
MaTepuaa
Odopmienune oT4eToB 1O 2
nmabopaTOpHBIM paboTaM
Odopmienune oT4eToB 1O 2
nabopaToOpHBIM paboTaM
OdopmneHne 0T4EeTOB MO 2
nabopaTopHBIM paboTam
OdopmneHre 0T4EeTOB 1O 2
nabopaTopHBIM paboTam
OdopmMneHre 0T4ETOB 1O 2
nabopaTopHBIM paboTam
OdopmneHre 0T4EeTOB MO 2
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Boinonnenue nomamHmux 6

3aaHul

ITonroroBska k 4

KOHTPOJIbHBIM paboTam

Hroro 31
3 KommbrotepHoe [IpopaboTka JIEKIIMOHHOTO 2 |OIIK-1, |[JlomamHee 3a/1aHue,
MOJIEITMPOBAHUE 3a7a4 Marepuaia [1IK-5 3anmuta ot4yeta, Onpoc Ha

W3HUKH CO CIIOKHBIM 3aHATUAX, OTUYET 1Mo

b [IpopaboTka JTeKITMOHHOTO 1 >
MOBEJICHUEM nabopaTopHO# pabdoTe,

Martepuana

Tect

OdopMieHre 0TIETOB TIO 4

nabopaTopHBIM paboTam

BrimonHeHnue 1omManHux 6

3aaHUuN

Htoro 13
Hroro 3a cemectp 54
Hroro 54

10. KypcoBasi padora (mpoekr)
He npeagycmorpeno PYIL.

11. PeliTuHroBasi cucreMa JJisi OEHKHU yCIIeBAeMOCTH 00y4aro M XCH

Tabnuna 11.1 — bayuibHbIe OLIEHKHU I 3JIEMEHTOB KOHTPOJIS

11.1. bajuibHbIE OLIEHKH JIJISl 3J1IeMEHTOB KOHTPOJISI

N N MakcuMmalibHbIN
N MaxkcumanbHbII MaxkcumanbHbII
OneMeHThl y4eOHOM 6asu1 3a Iepuos Bcero 3a
O6amn Ha 1-yto KT ¢ | Gain 3a nepuon
JESITETbHOCTH mexnay 2KT u na CEMECTp
Hayana cemectpa | Mmexay 1KT u 2KT
KOHell ceMecTpa
1 cemectp
JlomamtHee 3amaHue 4 4 8
3auer 16 16
3amura oTyeTa 12 9 3 24
KonTponbHas padora 10 10 20
Omnpoc Ha 3aHATHSIX 6 16
Otuert no nabopaTopHOH 6 16
pabore
Hroro makcumym 3a 36 35 29 100
nepros
Hapacratomum urorom 36 71 100 100
11.2. IlepecueTt 0a/1710B B OLCHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OansIoB B OLIEHKH 32 KOHTPOJIbHbBIE TOYKHU MpeacTaBieH B Tabmuuue 11.2.
Tabnuua 11.2 — IlepecueT 0aIOB B OLIEHKHU 332 KOHTPOJIBHBIE TOUKH
Bamibl Ha 1aTy KOHTPOIBLHOM TOYKH Ouenka
> 90% oT MakcuManbHOM cymMMbl 6asutoB Ha gaty KT 5
Ot 70% no 89% ot MakcumanbHOM cymMbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OT MakCHMabHOI cyMMBI 6ayToB Ha naty KT 3

CornacoeaHa Ha noptane Ne 25282




< 60% oT MakcuMalibHOI cyMMBbI 6aisioB Ha gaty KT 2

11.3. IlepecueT cymMMbI 02J1JI0B B TPAAULUMOHHYI0 M MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6AJIJIOB B TPAAUIIMOHHYIO M MEKIYHApPOJHYIO OLICHKY MpEACTaBIeH B Ta0yule
11.3.

Tabmuma 11.3 — IlepecueT cymmbl 0aJTOB B TPAJAMITMOHHYIO H MEKTYHAPOIHYIO OIICHKY

Htorosas cymma 6asuios,

Ouenka (I'OC) YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
JK3aMeH
5 (oTnu4HO) (3a4TEHO) 90 - 100 A (oTIHYHO)
85 -89 B (ouenp xopor1o)
4 (xoport0) (3a4TeHO) 75-84 C (xoporio)
70-74
D (ynoBnerBopuTeabHO)
3 (y10BIETBOPUTEIHHO) 65-69
(3a4TeHO) 60 - 64 E (mocpenctBeHHo)
2 (HEYROBICTBOPUTEILHO) (11 Hwxe 60 6amios F (HeynoBneTBOPUTENBHO)
3a4TEHO)

12. Y4eOHO-MeTOAMYECKOEe U MH(POPMAIIMOHHOE O0ecTeYeHHe TUCIIUILTHHbI

12.1. OcHoBHas JIuTEpaTypa

1. VYyeOnoe mnocobue «MaTemaTHueckoe MOJENUpOBaHHe cuctem»: Jlig HampaBlieHUs
noarotoBku 230100.62 «Mupopmarrka u BerauciutenbHas Texaukay u 230400.62 «MupopmannoHHbIe
cucTeMbl U TexHojorum» / 3apukoBckas H. B. — 2014. 168 c. [DnexktponHslii pecypc] — Pexum gocryma:
https://edu.tusur.ru/training/publications/4648, nata oopamenwus: 08.05.2018.

2. TonyGeBa H.B. MaremaTuueckoe MOIeTMPOBAaHNE CUCTEM U MPOLIECCOB: yueOHOE Mocooue. —
CIIo.: NzparenbcTBO "Jlanp", 2013. — 192 c. [DnexTpoHHbIH pecypc]. —
https://e.lanbook.com/book/76825, nara obpamenus: 08.05.2018.

12.2. lonoHuTeIbHAS JIUTEPAaTypa
1. Jmwutpues B.M., ®umunmo A.}O., Tammxa T.B., dmutpuer W.B. KommbrorepHoe
MoJieniupoBanue gpusndeckux 3aaa4d / B.M. Imutpues [u ap.]; ToMckuii rocy1apcTBEHHBIN YHUBEPCUTET
CHICTEM YIIPABJICHUS U paanodiieKTpoHukH. — Tomck: B-Crekrp, 2010. — 247 c. (Hanuune B OMOIHOTEKE
TYCYP -9 3k3.)

12.3. YueOHO-MeTOAMYECKHE MTOCO0U A

12.3.1. O6s3aTesibHBbIE Y4eOHO-METOAUYECKHE MTOCOOUSA
1. KowmmbloTepHoe MoJenupoBaHue (GU3MYECKAX 3amad: MeToAndecKue yKa3aHus T10
camocrosiTenbHol pabote / bobenko H. I'., Ilonomape A. H. — 2014. — 9 c. [DnekTpoHHBI pecypc]. —
Pexxum moctyma: https://edu.tusur.ru/training/publications/5335, nata o6pamenus: 08.05.2018.
2. KommnbloTepHoe MojenupoBaHue (u3Mueckux 3amad: MeToauueckue ykazaHUs Ui
BBITTOJTHEHUS JTabopaTopHbIx padot / [lonomape A. H., bo6enko H. I'. — 2014. — 21 c. [DnekTpoHHBII
pecypc]. — Pexxum goctyma: https://edu.tusur.ru/training/publications/5334, nara obpamenus: 08.05.2018.

12.3.2. YueOHO-MeTOANYECKHE TOCOOHS IJIS JINLL C OTPAHNYEHHBIMHM BO3MOKHOCTSIMH 310POBbS U
WHBAJIU/I0B

VY4eOHO-MeToInYeCKHe MaTepHuaiIbl ISl CAMOCTOATENBHOM U ayTUTOPHON paboThl 00ydaroIINXCs
U3 YHCIIA JIUI C OTPAaHMYEHHBIMI BO3MOXKHOCTSIMH 3/IOPOBBSI M1 MHBAINIIOB TPEAOCTABISIOTCS B (hopMax,
alalTUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbs U BOCIIPUATHS HH(DOPMAITUH.

JIJ1s1 JIM1 ¢ HAPYLIEHUSIMH 3PeHHUs:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIeYaTHOH (opMe yBETUUEHHBIM MIPUPTOM.
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JI1st M1 ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA,;

- B IIeUaTHOM opme.

JIist M1l ¢ HAPYIIEHUSIMU OMOPHO-IBUIATEJILHOTO annapara:
- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [1IeUaTHOM opme.

12.4. IIpo¢eccuonanbHble 6a3bl JAHHBIX U HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

1. Maremarnueckas 6a3a manabsix zbMATH — zbmath.org

2. American Mathematical Society — www.ams.org

3. HudopmannoHHO-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 oOecriedeHne TMCHUILIMHBI U TpedyeMoe MporpaMMHoe
ol0ecrneueHue

13.1. O6mue TpeGoBaHus K MaTepPHATbHO-TEXHUYECKOMY M IIPOrPAMMHOMY 00ecrie4eHHuI0
AUCHMILTUHBI

13.1.1. MaTepuajibHO-TeXHUYECKOE U MPOrpaMMHoOe oOecneyeHue 1J1s1 JTIeKIIUOHHBIX 3aHATHI
Jis mpoBeneHus 3aHATUI JIEKIIMOHHOTO THIIA, TPYNIIOBBIX W MHIUBUAYAJIBHBIX KOHCYJIbTAIUH,
TEKYILET0 KOHTPOJISI U MIPOMEKYTOUHOM aTTECTAI[MM UCIOJIb3yeTCsl yueOHasi ayJIuTOPUS C KOJHMYECTBOM
MOCaZOYHbIX MeCT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAAPTHOH y4eOHOW MeOenbio.
HwmeroTcss  1eMOHCTpAallMOHHOE 00OpYyJOBaHWE W Y4eOHO-HATJISIIHBIE TOCOOMS, O0OECIIeYHBAKOIINE
TEMaTUYECKHE WILTIOCTPAIMH 110 JICKIIMOHHBIM pa3zesiaM JUCIHILIIHHEI.

13.1.2. MaTepuajibHO-TeXHUYECKOE U MPOrPpaMMHOe o0ecnedyeHue i J1a00paTOPHbIX padoT

JlaGopaTopust MOJIETMPOBAHKS M CHCTEMHOTO aHAJIN3a

yueOHasi ayIuTopus ISl TMPOBEICHHS 3aHATUN JIEKIMOHHOTO THIIA, yuyeOHas ayauTOpHUs JUIs
MPOBEJICHUST 3aHATHH NPAKTHYECKOTO THIA, YydeOHAs ayauToOpHs Ui TPOBEICHHUS 3aHITHMA
1ab0paTOpHOro THIA, MOMEIICHHE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYpPCOBBIX padoT),
MOMEIIEHUE JIII TPOBEJCHHUS TPYIIOBBIX W WHAWBHIYAIBHBIX KOHCYJIbTAIMM, ITOMEIICHUE IS
MPOBEJICHUSI TEKYIIET0 KOHTPOJISI M MPOMEXKYTOUHOM aTTecTallid, MOMEIIEHUE Ui CaMOCTOSITEIbHOM
paboThl

634034, Tomckas obnacts, r. Tomck, Bepmnnuna ynuia, 1. 74, 317 aya.

Onucanue uMeromerocs 000py10BaHus:

- Komnerorep (10 mt.);

- KommuiexT cnenmann3upoBaHHoO# yueOHoM Me0enu;

- PaGouee mecto npemnoaaBaress.

[IporpammHuoe obecrieueHue:

— Cpena KOMIIBIOTEPHOTO MOICTUPOBAHUS 33124

— Cpena monenupoBanuss MAPC

13.1.3. MaTepuajibHO-TeXHUYECKOEe U MPOrPpaMMHOE oOecnevyeHue 1JIs1 CAMOCTOATEIbHOIH padoThl
s camocToATenbHOW pabOThl MCIONB3YIOTCS Yy4eOHbIE ayTUTOPUHU (KOMIBIOTEPHBIE KJIAcchl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obmactp, T. ToMck, Jlennna npocmnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, r. Tomck, yi. Kpacnoapwmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnactb, T. ToMck, Bepmmauna ynuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, T. ToMck, Bepmmnauna ynuna, 1. 74, 207 aya.

CoctaB 000py10BaHUS:
- yueOHast mebernb;
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- komnbioTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 mit.;
- KOMITBIOTEpPBI TOAKIIOYEHBl K ceTH «/HTepHeT» M 00ecrednBaroT IOCTYN B AJIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCHUTETA.

[TepeueHs MpPOrpaMMHOTO 0OECIICUCHHS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHre TUCUUIIJIMHBI JIS JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbS1 1 HHBAJIU/I0B

OcBoeHHE TUCUHUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 30POBbSI U1 MHBAIUAAMHU
OCYIIIECTBIISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00yUeHHUsT OOIIET0 U CIIeUaTbHOTO HA3HAYCHMSI.

[Tpu 3aHATHSAX C OOyYarONIMMKCS € HAPYWIEHUSIMU CJyXa I[PeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCUJIMBAIOIICH amnmaparypbl, MYJIbTUMEIUNUHBIX CPEJICTB M JPYTrUX TEXHUYECKUX CPEJICTB
npuema/nepeaadn yueOHoi mHbopManuu B AOCTYMHBIX (hOopMax, MOOMIIBHON CHCTEMBI MPEIoJIaBaHUs
U O0YYaIONUXCS C WHBAIMIHOCTHIO, TTOPTATUBHOW MHIYKIIMOHHON CHUCTEMBI. Y4eOHas ayJauTopus, B
KOTOpOM 3aHMMAIOTCs OOydYarolMecs ¢ HapylIeHHeM ciyxa, 000pyJoBaHAa KOMIBIOTEPHOH TEXHUKOM,
ayIMOTEXHUKOM, BUJCOTEXHUKOU, JIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHAX ¢ O0YYAIONIMMIUCS ¢ HAPYIIEHUSIMH 3PEeHUSIMH [IPETYCMOTPEHO HCIIOJIb30BaHUE B
JEKIIMOHHBIX M YYEOHBIX ayAUTOPUAX BO3MOXKHOCTH MPOCMOTpPA YAAJICHHBIX OOBEKTOB (Hampumep,
TeKCTa Ha JOCKEe WIM cllaii]a Ha SKpaHe) MPU IOMOIIM BHICOYBEIHMYUTEIeH i1 KOMGOPTHOTO
IIPOCMOTpA.

[Ipu 3aHsATHSAX C OOy4yalOUIMMKCS € HapPYLIIEHHWSIMH OINOPHO-JABUIraTe/]bLHOr0 anmnapara
WCIIOJIL3YIOTCSl AIbTEPHATUBHBIC YCTPONCTBA BBOJA HWH(POPMAIMH W APYrUe TEXHUUYECKUE CPEACTBA
npuema/nepeaayn yuebHor uHbopManuu B AOCTYMHBIX (opMax, MOOMIBHON CHUCTEMBI OOy4YeHUS IS
JIIOEN C MHBAIMAHOCTBIO.

14. OueHouHblie MaTepUAaJIbl 1 METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3AUMN U3yYeHUs!
JUCIUININHBI

14.1. Conepmaﬂue OLHCHOYHBIX MAaTCPHUAJTOB U METOAUYECCKHUE PEKOMEHIAIUH
I[J'IH OLCHKH CTCIICHH C(I)OpMI/IpOBaHHOCTI/I " YPOBHA OCBOCHHA 3aKPCIUJICHHBIX 3a JUCLIUTLTMHOM
KOMIICTCHITUM HCIIOJIB3YIOTCA OLICHOYHBIC MAaTCPHAJIBI B COCTABE!

14.1.1. TecToBBI€ 3agaHuSA
1 Ilpouecc 3amernieHus HCCIEAyeMOTo OObeKkTa (OpUTHHANA) APYTHMM OOBEKTOM (MOMAENBIO) C
IIEJTbI0 U3YUEHUS CBOMCTB OpPUTHHAJIA ITyTEM MCCIICIOBAHUE CBOMCTB MOJICIIH — 3TO ... .

* MoaenupoBaHue * Monenb

* Ananorus » CyxJeHue

2 Kakue BuAbl MOZENIEH U3 IEPEUNCTIEHHBIX OTHOCATCS K MATEMAaTUYECKUM?
e Puznueckue e UmuTanmmonHeIe

* AHanuTH4eckKue » AGCTpakTHbBIE

3 YTo U3 MEepeurcIeHHOr0 MOHO OTHECTH K aHAJIMTUYECKUM MOJIEIISAM, a HE K MaTepHAIbHBIM
WM UMUTAlUOHHBIM?

* YpaBHenusi Makcaeiuia

* 3akon Oma

* ['mobyc

* [Iporno3upoBanre (MHAHCOBBIX PE3YNIBTATOB AEATEIHLHOCTH MPEANPUITHS

4 PacronoxuTe OdTambl MOJICTUPOBAHHWS B TMOPSAKE WX TMpoBeAcHWs: 1) pa3paboTka
nH()OPMALIMOHHONW MOJeNH, 2) aHalu3 pe3yabTaTOB MOJETUPOBAHUS, 3) MOCTPOEHUE KOMITBIOTEPHOM
MojeNd, 4) MOCTaHOBKA IEJI MOJCITUPOBAHUS.

*1,2,3,4 °4,1,2,3

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

b b
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5 HeOonpmas mnpobieMa, KOTOpas pELIaeTcsi € IMOMOLIbI0 JIOTHUYECKUX YMO3aKIIOUCHHH,
MaTeMaTHYECKUX JACUCTBUN U SKCIIEPUMEHTA Ha OCHOBE METOJIOB M 3aKOHOB (PU3UKHU — ... .

o Pu3nyeckas 3aga4da * Mozaenb OTHOIICHUN

« MatemaTtnueckas 3amavua * OO0BeKTHAS MOJEID

6 Pacnonoxwute sSTambl MOACTUPOBAaHHMS (PU3MUYECKOW 3aJaud B TOPSAIKE UX IMpOBEACHUs: 1)
aHaJlM3 YCIOBHUH 3aiauM, 2) peaiu3anusi MOJEIBHOTO IpEACTaBiIeHUs, 3) BBIUMCICHHUE pe3yjbTaTa U
aHaJIN3 MOJYYEHHBIX JaHHbBIX, 4) peajin3anys KOMIIBIOTEPHOIO IIPEICTAaBICHUS 3a/1a4H.

1,234 * 1,423

*1,2,43 *1,4,3,2

7 Komnonentras nienb C mpeacTaBisieT co0oit coBokymHOCTh TpéX MHOkecTB C=(K, B, N): ... .

* KoMIIOHEHTBI, BETBU U Y3JIbI

* KOMIIOHEHTBI, BETBU 1 MOJENIH

* UcTounuku, npeoOpa3oBaTesu, U3MEPUTEIH

* OOBEKTHBIE MOJIETH, YACTHBIE M CUCTEMHbIE MOJIENIU OTHOIICHUHN

8 HazoBuTe Tpr OCHOBHBIX 0OOOMIEHHBIX THIIa KOMIIOHEHTOB cpe/ibl MoaenupoBanust MAPC.

* KOMIIOHEHTBI, BETBU U Y3JIbI

* OOBEKTHBIE MOJIENH, YACTHBIE U CUCTEMHBIE MO/IENIN OTHOIIEHUI

* lcrounuku, npeoOpa3oBaTesu, U3MEpUTEIH

* KoMnoHeHTh! 00BEKTHOT0, JOTHYECKOTO U CMEIIAHHBIX CIOEB

9 JTUCKpETHBIM AIIEMEHTOM IOBEICHHS 00BEKTa, B TEUCHUE KOTOPOIO BBIMOIHSAETCS HEKOTOPOTO
yCIJIOBUE Ha3bIBaeTCH ... .

* CocTosiHME * CoObITHE

* Oxumanue * [Iepexon

10 Ompenenute KOIMYECTBO OOBEKTHBIX Mojejei B 3aaaue: «B BemocumenHOW TOHKE MEXIY
JBYMsI BEJIOCUIIEIUCTAMU PACCTOSIHME B MOMEHT Haudaja HaOmrogeHus paBHo 20 m. IlepBbiii umeer
cKopocTh 36 kMm/4, BTOpoii - 12 m/c. Onpenenuth, yepe3 Kakoe BpeMsi BTOPOH BEIOCHIIEIUCT JOTOHUT

epBOro?».
o1 *3
) o4

11 Omnpenenure KOIMUECTBO OOBEKTHBIX MoJeNei B 3ajaue: «Teno, ABUrasich paBHOYCKOPEHHO, 32
MepBbIE TSATh CEKYHI CBOero ABMkeHus npomwio nyte 100 m, a 3a mecars — 300 m. Omnpenenutsb
HA4aJIbHYI0 CKOPOCTB TENA».

°1 *3

°2 *4

12 Onpenenure KoIMYECTBO OOBEKTHBIX Mojeiei B 3anade: «llepByro MonoOBHHY CBOEro myTu
aBTOMOOWJIb ABHTayicsi co ckopocThio 80 KM/4, a BTOpylo — co ckopocThio 40 km/4. KakoBa cpemusis
CKOPOCTb aBTOMOOMJISI HA BCEM ITyTU?».

°1 *3

°2 4

13 Onpenenure KoaMuecTBO OOBEKTHBIX Mojeiel B 3aaade: «YemoBek mMaccoit 60 Kr OEXUT cO
CKOPOCTBbIO 7,2 KM/4, JOTOHSET TeNeXKy Maccoil 80 Kr, IBHXKYIIyIOCS €O CKOpocThio 1,8 kM/4 u
BCKaKMBaeT Ha Hee. HailTu ¢ kakoi CKOpOCTBIO OY/ET ABUraThCs TENEKKAY.

°1 *3

°2 *4

14 Kakoif acmekT 3aJlaéT MaTeMaTH4YeCKOE€ OMNMHUCAaHUE MPOIECCOB B OOBEKTE M 3aKOHOB €ro
(YHKIIMOHUPOBAHUS, UCTIOJIB30BaHNE OTPAaHUYEHHUH, MATEMaTUYECKHX COOTHOIIEHUH B MHOTOACIIEKTHOM
MPEICTaBICHUH 3a1a4u?

* MaTeMaTU4YECKUI acIIeKT * MOJEJIBbHBINA aCIIEKT

* pusumyeckuii acrekrt * KOMIIOHEHTHBIN aCIIEKT

15 Kakoil acmekT omnuchiBaeT (pU3MUYECKHUE MPOIECChl, MPOTEKAIOIIUe B JJIEMEHTE, CTENeHb UX
JeTanu3anund, (u3NYecKkue TmepeMeHHble ((u3uueckre BeNWYMHBI, HX KOOPAUHATHBIA 0Oas3uc),
y4acTBYIOIIME B OMHMCAaHUHM (PU3NYECKOTO Ipolecca MPH PA3IUYHBIX CTEMEHAX €ro JeTaau3aliu B
MHOT'0aCIIeKTHOM IPe/ICTaBICHUH 3a/1auu?

* MaTEMaTU4YECKUI acIIEeKT * (hU3MYECKUIA aCTIEeKT
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* MOJEJIbHBIN aCIIEKT * KOMIIOHEHTHBIN aCIEeKT

16 Kaxkoit acriekT omuchiBaeT (U3MYECKHUE IMPOIIECCHI, MPOTEKAIOIINE B JJEMEHTE, CTENEeHb HX
JeTanu3anud, (U3NYecKue TepeMeHHble ((u3mueckwe BENWYMHBI, HX KOOPAWHATHBIA 0a3uc),
y4acTBYIOUIME B OMHCAHUU (U3NYECKOTO Mpolecca MPH Pa3iIHYHBIX CTENEHSAX €ro JAeTaju3alud B
MHOT'0ACTIEKTHOM MPE/ICTaBJICHUH 3a1aun?

* MaTeMaTU4YECKHUI acleKT * MOJICTIbHBIN aCIEKT

* puznueckuii acnexT * KOMIIOHCHTHBIN aCIIEKT

17 Kako#t acrieKT oToOpaykaeT CXeMHOE U300paKeHHE JIEMEHTOB MO0 puznueckux 3ppekToB Ha
cXeMe KOMIIOHCHTHOW TN, YCTAHABIUBACTCS COOTBETCTBHE MEXKAY OOBCKTHBIMH MOJEISIMA U
(bu3MYECKUMHU IEPEMEHHBIMH C TIOMOIIBIO CBSI3€H B MHOTOACIIEKTHOM IPE/ICTABICHUH 3a/1a4u?

* MAaTEMATUYECKHI aCIEKT * MOJICJIBHBIN aCIIEKT

* u3uyeckuii acrekT * KOMIIOHEHTHBIHN aCTeKT

18 VYcraHoBuTE COOTBETCTBHE MEXIY Cil0AMU cpenbl mozenupoBanus MAPC u ypoBHAMHU
npeicTaBiIeHus Mojienu: | — HenmpephIBHAsI MOZeNb 00beKTa, 2 — IUCKPETHAs! MOJIEIb MTOBEACHHS 00bEKTa
WIN CIICHAPHI SKCIIEPUMEHTA, 3 — MHTepQeiic B3aMMOICHCTBUS C ITOJIb30BATENIEM.

* 1 — OOBEKTHBIN, 2 — JIOTHYECKUH, 3 — BU3YaTIbHBII

* 1 —moruveckuii, 2 — 0OBEKTHBIN, 3 — BU3YyAIIbHBII

* 1 — 00OBEKTHBIN, 2 — BU3YaJIbHBIH, 3 — JIOTHYECKHUI

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

19 Ha kakoM ciioe OCYyIIECTBISIETCA YNpaBICHHE MHOTOYPOBHEBOW KOMIBIOTEPHON MOJENBIO B
cpene moaenupoBanust MAPC Bo Bpems e€ ucrnonHeHus (mocie 3amycka)?

* 00OBEKTHBIH CIIOM * BU3YaJIbHBIN CII0H

* JIOTUYECKUH CIION * Ha JIF0OOM U3 IEPEUYUCIICHHBIX CIOEB

20 YcTaHOBUTE COOTBETCTBHE MEXIYy CIOSIMH pegakTopa cpeisl MonenupoBanuss MAPC u
(parmentamm Mozmenu 3ajadm: 1) MaTemaTuueckas maHenb ¢ (Gopmynoi S = Vo*t+a*t¥/2; 2)
KOMITOHEHTHAs 11eMb, Beipaxaromias yciaosue a = 0 if S<50, else a = 1; 3) koMIoOHEeHTHI 17151 BBO1a/BBIBOIA
TaHHBIX.

* 1 — 00BeKTHBII, 2 — TOrMYECKUM, 3 — BU3yaJIbHBIH
* |1 —norunveckuit, 2 — 00bEKTHBIN, 3 — BU3yaJIbHBIN
* 1 — 00BeKTHBII, 2 — BU3yalIbHBIH, 3 — JOTUYECKHIA
* 1 — moruueckuit, 2 — BU3yaiubHbIH, 3 — OOBEKTHBII

14.1.2. TembI OIPOCOB HA 3AHATHAX

* OCHOBHBIE MOHATHS U LIeU MoAenupoBaHus. Pusnyeckas 3ajada Kak 00BEKT MOJICIUPOBAHUS.
Nnrepdeiic CM MAPC. O630p 6ubnmorexn komnoneHtos CM MAPC.

* MeToa MHOT0AaCIEeKTHOTO aHaju3a. AJNropuT™ opmMannzanuu Gu3nueckon 3agauu.

* [IpeameTHOE, MOZIETIbHOE, KOMITBIOTEPHOE ITPE/ICTaBICHUE 3a/1a4 (PU3UKH.

* MHOTOypOBHEBOE  MOJICIMPOBAaHUE: OOBEKTHBIN, JIOTHYECKMH M BU3YaJbHBIH YpPOBHH.
Paznenenne puznueckoro u J0ruYECKOro MOBEICHUSI 0OHEKTOB.

* KomnbrotepHoe MojenvpoBaHuEe 3ajlad KUHEMaTHKH M JuHamuku. OO030p Oubinmoreku
koMoHeHToB CM MAPC g MozaenupoBaHus 3a7a4d (GU3HKH.

* KomnbrotepHoe MojenMpoBaHME 3alad  MOJEKYISpHOW (QHU3uKH, TepMoauHaMukH. OO030p
ounbnuorexu komnoHeHToB CM MAPC niist MmonenupoBaHus 3a/1a4 GU3HKH.

* KomnbroTepHoe MoAenMpoBaHME 3a7ad ONTHUKM, DJIEKTPOCTaTHKUM W MarHetusma. OO630p
oubnuoreku kommoHeHToB CM MAPC nns monpenupoBanusi 3anad ¢usuku. O030p OMOIHOTEKH
komrnoHeHToB CM MAPC ans mogenupoBaHus 3a7a4d (GU3UKU.

* MHOroypoBHeBoe MoJenupoBaHue 3agad MexaHukd. CocraB OHOIMOTEKH KOMIIOHEHTOB
JIOTUYECKOro U BusyasnbHoro yposHeit CM MAPC.

* MHoOroypoBHEBOE MOJIETUPOBaHUE 3a/1ad TepMOAUHAMUKH. CocTaB OMOJIMOTEKH KOMIIOHEHTOB
JIOTUYECKOro U BusyasnbHoro yposaeit CM MAPC.

14.1.3. Tembl fOMAIIHUX 3aAaAHUI
1 Pemenue 3amaun ¢pusuku u3 pasaena "Kunemaruka"
2 Pemenue 3agauun ¢usuku u3 pasznena "JIunamuka"
3 Pemenne 3agaun pusuku u3 pasaena "Tepmoaunamuka'
4 Pemenue 3a1aun pu3uku U3 paszzaena "DiekTpocTaTuka
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5 Pemenue 3anaun ¢pusuku u3 pazaena "Marnetusm"

14.1.4. 3auér

» JIns yka3aHHOHM 3ajjaud ONMUIIUTE MPEAMETHOE, MOJAEIHHOE W KOMIBIOTEPHOE MPEICTABICHUS
JaHHOM 3amaun ¢u3uKu: «Bemocuneauct mpoexana MEepBYIO TPETh MYTH IO IIOCCEHHONH opore co
ckopocTbio 10 M/c, 3aTeM MOJIOBUHY IYTHU MO MPOCEIOYHOMN JI0POTre CO CKOPOCTHIO 6 M/C U OCTaBIIYIOCS
YacTh MYTH — MO JIECHOW TPONMHKE CO CKOPOCThIO 2 M/c. UeMy paBHa CpemHsisi MyTeBasi CKOPOCTb
BeJIOCUIIeICTa?».

e JIns yka3aHHOM 3ajjaud ONMILUTE MPEAMETHOE, MOJEIBHOE U KOMIIBIOTEPHOE IPEICTaBICHUS
naHHou 3anaun pusuku: «Teno, qBUTrasCh paBHOYCKOPEHHO, 3a MEPBbIE MATh CEKYHJI CBOETO JBH)KCHUS
npouwto myts 100 M, a 3a aecsats — 300 M. OnpeaenuTh HA4YaIbHYIO CKOPOCTh JIBHXKCHUSI TEJIay.

» JInsg yka3aHHOM 3ajjaud ONMUILIUTE MPEAMETHOE, MOAEIBbHOE U KOMIIBIOTEPHOE MpPEICTaBICHUS
nanHoi 3amaum ¢um3uku: «llymka maccoit 800 kr BeicTpenuBaer sapo Maccoil 10 kr ¢ HavaabHOM
ckopocTtbio 200 M/c oTHOCHTENBbHO 3emutn 1o yriioMm 60° k ropu3oHTy. KakoBa cKOpoCTh OTKaTa MyIIKH?
TpenreM MOXHO TpeHeOpeyb».

» JInsg yka3aHHOHM 3ajjaud OMUIIUTE MPEAMETHOE, MOJAEIHLHOE U KOMIIBIOTEPHOE MPEICTABICHUS
naHHoM 3amaun ¢pusuku: «Kmun maccoit M=0,5 kr ¢ yrimom npu ocHoBaHuu 0=30° MOKOUTCS HA TJIAJAKON
TOPU30HTAIBHOM TIOCKOCTH. Ha HaKJIOHHYIO MOBEPXHOCTH KJIMHA CTAaBAT 3aBOJHON aBTOMOOWIIL MacCOi
m=0,1 Kr u onmyckaroT 6e3 Ha4aIbHOI CKOPOCTH, IOCIIE YeTO0 aBTOMOOMIIb HAUWHAET JIBUKEHHE BBEPX I10
kinuHy. Haiinure ckopocTh aBTOMOOWIISE OTHOCHTENBHO KIMHA B MOMEHT, KOTJa KIHWH MpuoOpeTeT
OTHOCHUTEIIBHO TIOCKOCTH CKOPOCTH V=2 CM/C».

14.1.5. TeMbl KOHTPOJBLHBIX Pa00OT

1 Ananu3 3aj1auu ¢ NPOCTHIM NOBEJIEHUEM U3 pazjena "Kunematuka'

[Tpumep 3anmanus: IlocTpoiiTe anamuTuueckyro wmozenb 3agauu: «llymka maccoit 800 kr
BBICTpENHBAET Apo Maccoi 10 Kr ¢ HauanbHOM ckopocThio 200 M/C OTHOCUTENBHO 3eMitH oA yriom 60°
K ropu3oHTy. KakoBa ckopocTh oTkara nmymku? TpeHueM MOKHO TpEeHEOPeUby.

2 AHanu3 3a7a4M CO CIIOKHBIM TOBEACHUEM U3 pasjena "Jlunamuka"

[Tpumep 3anmanus: IlocTpoiiTe auarpammy moBeAeHHMsT OOBEKTa B CIEAYIOUIEH 3agade:
«Benocunenuct mpoexan MepByK TPEeTh MYTH MO IIOCCEHHON aopore co ckopocTeio 10 m/c, 3atem
MOJIOBUHY ITYTH IO TPOCEIIOYHOM JIOpPOTre CO CKOPOCTHIO 6 M/C M OCTaBUIYIOCS YacTh ITYyTH — I10 JIGCHOM
TPOIIHMHKE CO CKOPOCThIO 2 M/c. UeMy paBHA CpelHsA IyTeBasi CKOPOCTh BEOCUIIETUCTA?»

14.1.6. Tembl 1a00paTOPHBIX PadOT

* M3ydyeHnne KHHEMaTHKU: paBHOMEPHOE MPSIMOIMHEHHOE IBHKEHHE

* 3ydyeHnue snekTpoMarHutHoro mnojs. OnpeneneHHe MarHUTHOTO MOTOKAa U COMYTCTBYOLIUX
BEJIMYMH.

* V3ydyeHue paBHOMEPHOT0 KPUBOJUHEWHOTO JIBHKEHHUSL.

* Imnynbe Tena. DHeprus. 3aKOHbI COXPaHEHHUSI.

* 3akoHbl uAeandbHOro rasza. OmnpeneneHHe TEPMOJMHAMUYECKUX BEJIMYMH JUIS  Pa3HbIX
M30IPOLIECCOB.

* UnTtepdepentus u qudpakuus. OnpeneneHue pasmepa CBETOBON MOJIOCH.

* V3y4eHust 3aKOHOB TIOCTOSIHHOTO TOKa

* HepaBHOMepHOE NpsAMOJIUHENHOE ABIKEHUE. Y paBHEHHUE ABHKEHHUS.

14.1.7. Bonpochbl Ha IPOPadOTKY JIEKIMOHHOI0 MaTepuaJia
» du3nyecKkre OCHOBBI KHHEMATUKU U TUHAMUKU.
» Tepmoaunamuka.
* Onruka.
* DJIEKTPUYECTBO U MOCTOSIHHBIN TOK.

14.1.8. MeToauyeckue peKOMeHIaNu
Onenka creneHn CGHOPMUPOBAHHOCTH 3asiBICHHBIX B paboueill mporpamMme TUCIUTUIMHBI
KOMITETCHITHH OCYIIECTBISIETCS KaK B PaMKaX MPOMEKYTOYHOM, TaK M TEKYIIEH aTTecTaluu, B T.4. MPH
3amuTe J1abopaTopHBIX paboT. [lopsimok OIeHKH [UIsl TeKYHIMX BHUAOB KOHTPOJS OMpEenseTcss B
METOJIMICCKUX YKa3aHUSAX TI0 TPOBEJCHHUIO JaO0OPATOPHBIX pPAa0OT, OpraHU3aIlH CaMOCTOSTEILHOM
paboThI.
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14.2. TpeGoBaHuA K OLIEHOYHBIM MATEPHAJIAM JIJIAl JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSMHU

310POBbH U HHBAJIUA0B

Jns nun ¢ orpaHUYEHHBIMM  BO3MOXKHOCTSIMM  37I0POBbSI U HMHBAJIUJOB IPEIYCMOTPEHBI
JIOTIOJTHUTEIBHBIC OIEHOYHBIC MAaTEPHAIIBI, TIEPEUCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabnuua 14 — JlonosHUTENbHBIE MAaTEpUANIbl OLIEHUBAHUS Ui JIUI C OrPAHUYEHHBIMU BO3MOXKHOCTSIMU

3A0POBbA U UHBAJINIOB

Kareropun
o0yJaromuxcst

Buapl 1OMOMHUTEIBHBIX OLEHOYHBIX
MaTepUajoB

@DopMbI KOHTPOJISI U OLICHKU
pe3yabTaTOB OOYUECHHUS

C HapyleHUsIMU
ciyxa

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

[IpenMymiecTBEHHO MUCHMEHHAS
poBepKa

C HapylieHusIMu
3peHHS

CobecenoBaHue 110 BOIIpOcaM K 3a4eTy,
OIIPOC IO TEPMHUHAM

[TpenmyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHAVBUIYAITEHO)

C HapylieHusIMU
OTIOPHO-
JIBUTATEIILHOTO
amnrmapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHbIE pabOThI, TUCbMEHHBIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIIPOCHI K
3ayery

[Ipenmy1iiieCTBEHHO TUCTAaHIIMOHHBIMU
METOJaMHU

C orpaHMyYeHUSIMH 11O
o0IIeMeTUIINHCKUM
MOKAa3aHUSIM

TGCTI)I, INHUCBbMCHHBIC CaMOCTOATCIBHBIC
pa6OTLI, BOIIPOCHI K 3a4€TY,
KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBCTEIL

[Ipenmy1iecTBEHHO IPOBEpPKA
METO/IaMHU HCXO/S U3 COCTOSTHUS
oOyuarolerocss Ha MOMEHT IIPOBEPKU

14.3. MeToanyecKkue peKOMeH/IallM M0 OLIEeHOYHBIM MaTepHuaJIaM JUIsl JIMI[ ¢ OrPAHHY €eHHBIMH
BO3MOKHOCTSIMH 3/10POBbSl 1 HHBAJIU/I0B

JUis Ui ¢ OrpaHMYEeHHBIMH BO3MOKHOCTSIMHU 3JI0pOBbSI M HHBAJIUAOB IpelyCMaTpUBACTCS
nocTymnHas popMa mpeaocTaBIeHHs 3aJaHI OLIEHOYHBIX CPENICTB, @ HMEHHO:

- B IleyaTHOH popme;

- B IIeYaTHOH (OopMe C YBEITMUYEHHBIM LIPUPTOM;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- METO/IOM YTCHHS ACCHCTEHTOM 33/IaHUS BCIYX;

- IPEeOCTaBIICHUE 3aJaHHs C HCIIOJIb30BAaHHEM CYPI0TIEPEBO/IA.

JlumaMm ¢ OorpaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBBSI M MHBAJMIaM yBEIHMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBbHBIE BOMpOCHL. [l Takux o0OydaromMxcsli NpeaycMaTpuBaeTcs
nocTymHas popMa IpeoCcTaBlIeHHsI OTBETOB HA 3aJaHUs, & UMEHHO:

— NUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIYT aCCHCTEHTA,

- IpeCTaBICHNE OTBETOB YCTHO.

[Iporiemypa OLIEHUBAHHS pPE3YJNbTATOB OOYYEHHUS JHII C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3I0pOBbsI U MHBAJIMJIOB 0 AMCLUIUIMHE MPEIyCMaTpPUBAET NpeAOocTaBleHHue MH(opMaiuu B ¢Gopmax,
aIaTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbBS U BOCIIPHSTHS HHPOPMAIIUH:

JI1s1 M1 ¢ HAapyLIeHUsIMHM 3PeHHUs:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.

JIJ1s1 JINI ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B MIEYaTHOH (opme.

JI1s1 JIM1 ¢ HAapYILIeHUsIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JOKYMEHTA;

- B MIEYaTHOH (opme.

[Tpy HEOOXOOUMOCTH Il JIUI] C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS M HMHBAJIMJIOB
mpoIieTypa OIleHUBAaHUS PE3YJIbTATOB O0YUYCHUS MOXKET MTPOBOIUTHCS B HECKOIBKO JTAIOB.
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