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1. Kputepum u cpeacTBa OUEHUBAHUS KOMIIETEHIMA U HHAMKATOPOB HUX JOCTHKEeHHs, (POPMHUPYEMBIX THCUUILIHHON (MOy1eM)

Kox 1 HamMeHOBaHHe

Pe3yjabTaThbl 00yYeHHs 110 JHCHHUILIHHE (MOIYJIIO)

OueHo4nble
Koa u HauMeHOBaHUe UHAUKATOPa(0B) OueHoYHbIE epencTsa
OCTHIKEHMS CpeAcTBa TEKYIIero .
KOMIIEeTeHIIMH a pen yut MPOMEKYTOUHOMH
KOMIIeTeHIIUH 3namo Ymems Bnaoemo KOHTPOJIsI
arTecTaluu
IK-1 NI-1 METOIbI MOJIb30BATHCA CpeacTBaMu - KOMIUIEKT 3a1aHui | Bonpocsl
CriocoOeH BBITIOJHATH PazpaGatriBaer M AJITOPUTMBI THUIIOBBIMHA pa3paboTku JJIs1 BBINIOJIHCHH S K 3a4€Ty
MaTEeMaTHYCCKOC MaTeMaTu4CCKHUC MOJICTUPOBAHUS METOAUKaMH U CO3JIaHMA 1a00paTOPHBIX Pesynbrarsl
MOJCIUPOBaHUEC MOJCIHN MMPOUECCOB MIpOLICCCOB MOJCIUPOBAaHUS HMHUTAILIMOHHEBIX pa60T; TEKYLIETO
00BEKTOB U MPOLECCOB | U CUCTEM B PAJMORJIEKTPOHUKE, | OOBEKTOB Mozelen - TCCTOBBIC 3aJaHUs; | KOHTPOJII
110 TUIIOBBIM HpO¢)€CCHOHaﬂbHOﬁ PaTMOTCXHUYCCKUX M IIPOILICCCOB C IOMOIIBIO - TUIIOBBIC 3aaHUA
METOJMKaM, chepsl cucTemax CTaHJapTHBIX 110 BapraHTaM
B TOM YHCJIE C UI-2 i U yCTPOMCTBAxX MIaKeTOB JUIST BBITIOJTHEHUS
HCIIOJIb30BaHUEM [onb3yeTcst THIOBLIMHU MPUKIaAHBIX pacyeTHo-
CTaHJApTHHIX MaKeTop | METOAMKAMA pOrpamMm rpaduyecKoit
MPUKIIATHBIX MOJICTMPOBAHIA paboTHI;
OOBEKTOB U IIPOLIECCOB
nporpamMm

NJI-3 k1

Brnaneer cpencreamu
pa3paboTKH U CO3/IaHUS
UMUTAILMOHHEIX MOJENICH
C TIOMOIIBIO CTaHIAAPTHBIX
MaKeTOB MPUKIIATHBIX
porpamMm




2. Ouenka ypoBHsi c()OPMHPOBAHHOCTH KOMIIeTEHIMH (MHANKATOPOB MX 1I0CTHKEHH)

Iloka3zarenu IIxaJjia 1 KpUTEPHHU OLEHKHU YPOBHA CHOPMHUPOBAHHOCTH KOMIIETEHU U (MHAUKATOPOB MX A0CTUKEHH)

OueH“BaH"ﬂv Huske moporosoro IToporossrii IIpoaBUHYTHIH Boicokmii
KOMIIETCHIHH («HeyooenemsopumenvHoy) («yooenemeopumenvroy) («xopowioy) («omauunoy)
(MHIMKATOPOB

X JOCTHKEHHS)
oanora YpoBeHb 3HAHUI HUXKE MuHMMaIbHO TOMYyCTUMBINA YPOBEHB YposeHb 3HaHHI B 00BEME, YpoBeHs 3HaHUIT B 00BEME,
3HAHUH MHHUMAJIBbHBIX TPEOOBAHHUH. 3HAHMH. COOTBETCTBYIOIIEM ITPOTpaMMe COOTBETCTBYIOIIEM MIPOTPaMMe
Wmenu mecTo rpyOble OMINOKH. Jlony1eHsl He rpyOble OIIHOKH. HOJTOTOBKH. MOJTOTOBKH.
JlomylieHbl HEKOTOPbIE MOTPENTHOCTH.
Hannuue IIpu BBIOSTHEHUN CTAHAAPTHBIX IIponeMoHCTpUPOBAaHBI OCHOBHBIE IIponemoHCcTpUpOBaHEI Bce OCHOBHBIE | [IpoeMOHCTpUPOBaHBI BCE OCHOBHBIE
yMeHui 3aJlaHUH He MPOAEMOHCTPUPOBAHBl | YMEHHUS. YMEHHS. YMEHHS.
OCHOBHBIE YMEHHS. BrImonHEHB! TUIIOBBIC 3a/1aHUS C HE BrInoTHeHB! Bce OCHOBHBIC 331aHUsS ¢ | BBINOIHEHBI BCe OCHOBHBIE
Wmenu mecTo rpyOble OMIMOKH. rpyObIMHU OIINOKaMHU. HEKOTOPBIMU IOTPEITHOCTSIMH. JIOTIOJTHUTENbHBIE 3aJaHus 0e3 OIUOOK 1
BerImonHeHs! Bce 3a1aHAs, HO HE B BrimonHeHB! Bee 3a1aHAS B TOJTHOM MOTPEITHOCTEH.
MOJTHOM 00BeMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOPBIE C HEI0UeTaMH. | 3aJaHusl BBIIIOJIHEHBI B TOJTHOM 00beMe
TIOSICHEHHSI, HETIOJIHBIC BBIBOJbI) 0e3 HeJ04ETOB.
Hanuuue [Ipy BBITOJTHEHNH CTAHAAPTHBIX NmeeTcs MUHIMaNbHBIH HabOp [TponemoncTpHpOBaHBI 0a30BbIE [IponeMoHCTpUPOBaHBI BCE OCHOBHBIC
HABBIKOB 3aJaHUi HEe IPOJICMOHCTPUPOBAHBI | HABBIKOB /ISl BBITIOJTHEHHS HaBBIKH ITPH BBITIOIHEHUT YMCHUSL.

(BJIaIeHHE ONBITOM)

0a30BbIC HABBIKH.
Wwmenun mecto rpyObIe ONTHOKY.

CTaHAAPTHBIX BaI[aHI/Iﬁ C HCKOTOPbIMH
HEA0UYCTaMU.

CTaHAAPTHBIX SaHaHI/Iﬁ C HCKOTOPbIMH
HCJO0YCTaMHU.

BrImosHEeHBI Bce OCHOBHBIC U
JIOTIONTHUTENBHEIC 3aJaHus 0e3 OIHUOOK 1
HOTPEIIHOCTEH.

IIponemMoHCTpUpPOBaH TBOPUECKU I
MOJXOJ1 K PELICHUIO HECTaHAAPTHBIX
3a1ad4.

Xapakrepucruka
copMupOBaHHOCTH
KOMMETEeHIIUH

Komnerennnu gaxTuuecku He
c(hOPMHPOBAHBI.

Nmeronuxcs 3HaHUN, YMEHUH,
HaBBIKOB HEZOCTATOUHO JIJIS
peLIeHus MPAaKTHYECKUX
(mpodeccnoHaNbHBIX) 3a/1a4.

nim

3ayeTHOE KOJIMYECTBO 0AJIIIOB HE
HaOpaHO COTJIACHO
YCTaHOBJICHHOMY JHANa30Hy

CdhopMUpOBaHHOCTH KOMIIETEHIIHI
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

Nmeromuxcs 3HaHUH, yMEHHH,
HaBBIKOB B [IEJIOM JOCTAaTOYHO /IS
pELICHUsI IPAKTHYECKUX
(mpodeccruoHaBHBIX) 3a1a4.

WJIn
Habpano 3aueTHOE KONMHMYIECTBO OAIIIOB
COTJIACHO YCTAHOBJICHHOMY JHaNa3oHy

CdopMupoBaHHOCTH KOMIIETSHIIHIA B
[IEJIOM COOTBETCTBYET TPEOOBAHUSM.
Hmeromuxcst 3HaHUM, YMEHUH,
HABBIKOB JIOCTaTOYHO JIJISI PEIICHHUS
CTaHIAPTHBIX MPO(PECCHOHATBHBIX
3aaud.

nim
Habpano 3aueTHOE KOJIH4YECTBO OaNIoB
COIJIACHO YCTAHOBJICHHOMY JIHMaNa3oHy

ChopMUpOBaHHOCTH KOMITETCHIIHI
MOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Nmeromuxcs 3HaHUM, yMEHHM, HAaBBIKOB
B MIOJTHOM Mepe JOCTATOYHO ISt
pelICHUs CIOXKHBIX, B TOM YHCIIC
HECTaHIAPTHBIX, TPO(PECCHOHATBEHBIX
3amad.

W

Ha6pano 3a4eTHOE KOTUIECTBO OAIIOB
COTJIACHO YCTAHOBJICHHOMY JMAIa30HYy




3. Kputepuu u mkaJjia oneHMBaHHUs 3a1aHUIl TEKYIIEr0o KOHTPOJIsA

3.1 Kpurepuu 1 mKajia olleHUBAHUS IPAKTHYECKUX paboT

[Tepeuens nabopaTopHBIX pabOT, ONMMCAHUE TOPSAKA BBHIMOTHEHHS W 3aIlIUTHI paOOTHI,
TpeOOBaHUS K pe3yiabTaTaMm paboThl, CTPYKTYpE U COACPNKAHHUIO OTYETa U T.I. TPEICTABIICHBI
B METOJIMYECKUX MaTepHaliax MO OCBOCHUIO TUCIUIUIMHBI (MOAYNS) U B 3JIEKTPOHHOM Kypce
B OMIOC MAY.

Ounenka/6aninl Kpurtepnn onennBanus

Omauuno 3anganue BBITIOJIHEHO TIOJIHOCTBIO u MIPaBUIHHO. Otuer o
nmabopaTOPHOI/IPaKTHIECKOW paboTe MOATOTOBIECH KAaYECTBEHHO B COOTBETCTBHH C
TpeboBanusMuU. [oHOTA OTBETOB Ha BOIIPOCHI MPEMOAABATENS IPH 3aLIUTE PAOOTHI.

Xopouio 3amaHue BBIOJHEHO MOJHOCTHIO, HO HET JOCTATOYHOTO OOOCHOBAaHUS WIH TIPU
BEPHOM pCIICHUM JOIYyIICHA HE3HAYHTElIbHAs OlMOKa, HE BIMAONAS Ha
MPaBUIBHYIO MOCIEAOBATEIBHOCT PAacCyXaeHUI. Bce TpeOoBaHus, MpeabsBIsICMbIC
K paboTe, BHITIOJHEHBI.

Yooenemeopumenvno | 3amaHus BBHINOJHEHBl YaCTUYHO C omMOKamMH. J[eMOHCTpUPYET CpeaHHH ypOBEHBb
BBHINIOJIHEHHS 3aJlaHusi Ha J1abopaTOpHYIO/IPaKTHYECKylo padoTy. bonbmHHCTBO
TpeGOBaHUM, NPeabABIsIEMbIX K 3aJJAHUIO, BHIIIOJIHEHBI.

Heyoosnemeopumenwvho | 3a7aHue BBITIOIHEHO CO 3HAYUTEIILHBIM KOJIMUECTBOM OIIMOOK HAa HU3KOM YPOBHE.
MHOFI/IC TpeGOBaHI/IH, Hpe)l’b)lBﬂﬂeMbIe K 3aJ1aHUI0, HC BBIIIOJIHCHBI.

N

3aganue He BBIMOJIHEHO.

3.2 Kpurepuu u 1IKana OlleHUBaHU pacyeTHO-rpadudeckoil paboThl

[lepeueHb KOHTPOJIBHBIX 3aJaHUM, PEKOMEHJAIMU [0 BBINOJIHEHUIO IPEICTaBICHbI
B METOJIMYECKUX MaTepHaliax M0 OCBOCHUIO TUCIUIUIMHBI (MOAYNS) U B 3JIEKTPOHHOM Kypce
B ONIOC MAY.

B ®OC BkirO4€H TUIIOBOM BapHaHT KOHTPOJIBHOTO 3aJaHUS:

Pemute uucneHHsiM MeTogoM auddepeHunansHoe ypaBHeHue 3apsana RC-umenn

C IOCTOSTHHOM BPEMCHH T OT UICTOYHUKA HAITPAKCHUA E, KOTOPOC UMCCT BU

du

av.@ 1
dt T

7 = RC - mocrosisiHas BpeMeHU LIENH

U, =0

Pemenue npoBoauts MeTogoM Diinepa u Pynre-Kyrra 4 — oro nopsiaka npu nocTOSHHOM

mare At = 0,15 u 0,5 na uarepsane ot 0 10 2,5.

IToctpouTts cpaBHUTENBHBIE Tpaduky yucieHHoro pemenus O/1Y meronom Pynre-Kyrra

1 Diiyiepa Ha OJJTHOM KOOPAMHATHOM OCH NP PAa3HBIX IIarax.



[TocTpouts Ha rpaduke ynciaeHHoe perieHue J[Y u aHaTMTHYECKOe PEIICHHE, BBIYUCITUTh

I00ATBHYIO OMIMOKY JJIST BCEX METO/IOB.
5(k) =V (t) -V
Pe3ynbTaThl BEIYUCICHUMN MPEICTABUTH B BUJIE TAOJHIIBL.

[TapameTtpsl T 1 E cooTBETCTBYIOT npeanocneaneit u nmocienneil nudpe B 3a4eTHON KHUXKKE:

Ne |1 Ne Uo

1 11 1 2

2 1,2 2 1,9

3 1,3 3 1,8

4 |14 | [4 |17

5 15 5 1,6

6 1,6 6 15

7 1,7 7 14

8 1,8 8 1,3

9 19 9 1,2

10 2 10 11

»
Onenka/6anant KpHTepuu ouenupanns

Omnuuno Pa0Ta BHIIONHEHA NONHOCTE, 663 ONMGOK (B0IMOKHE OZIHA HETOTHOCT, OMHCKA,

HEC ABJIAOMIAACA CICACTBHUEM HCIIOHMMaHMsA MaTepHana).

Xopouio PaGora BBITIOIHEHA MTOJTHOCTHIO, HO 0OOCHOBAHMS II1ar0B PEIICHNS HEI0CTaTOYHEI,
JIOTTyIIIeHa OJTHA HerpyOasi omnOKa WiH JBa-TPH HEJT0YETa, He BIUSIOMNX Ha
MPaBHJIbHYIO MOCIIEA0BATEILHOCTD PACCYKACHHH.

Yooenemeopumenvno | B pabote nomymeHo 6omnee ogHOM rpydoi ommoOKy nim 6osee ABYX-Tpex
HEI0YETOB, HO O0YYAOIIHICS BIaceT 00A3aTCILHBIMU YMCHHUSMH T10 IIPOBEPSIEMOi
TeMe.

Heyooenemeopumenwvno | B pabote ecTb rpyObIe OMMMOKN M HEAOYETHI
nim
KonTponbHast paboTa He BBITIOJNHEHA.




4. Kputepuu W IIKajJa OLEHUBAHHWS Pe3yJbTATOB OOyYEHHUS IO AUCHUIJIMHE
(Moay/Il0) MpH NPOBeIeHNH NPOMEKYTOUYHON ATTECTALNHU

Kpurepun u 1kana oleHUBaHNUs PE3YILTATOB OCBOCHUS JUCIIUININHEL (MOAYIA)

€ 3a4CTOM
Ecmu o6yqafo1u1/11710;1 Ha6paJ1 3a4ETHOE KOJHWYECTBO 0ajIJIOB COIJIACHO YCTAaHOBJICHHOMY
JAUAIta3oHy 110 AUCHUIIIINHC (MOI[y.]'IIO), TO OH CUHUTACTCsA aTTCCTOBAaHHBIM.

Onenka Baibl Kpurepuu onieHuBaHus
Ha6pano 3aueTHOE KOIUYECTBO OAJIIOB COrIaCHO
3aumeno 60 - 100 P
YCTaHOBJICHHOMY JIHATa30HY
3adeTHOe KOJUYECTBO COTJIACHO YCTaHOBICHHOMY
Hezaumeno menee 60

Jana3oHy 0ajuioB HE HAOpaHO

5. 3agaHug JMATHOCTHYECKOW PpaldoThbl /JJsl OLEHKH pe3yJbTATOB O0y4eHus:
N0 IWCHUIUIMHE (MOAYJI0) B pPaMKaxX BHYTPeHHeill He3aBHCHMOH OLEHKH KadecTBa
oOpa3zoBaHus

®OC comepxuT 3amaHusi Il OICHMBAHWUA 3HAHWWA, YMEHUW U  HAaBBIKOB,

JEMOHCTPHUPYIOIIUX  YPOBEHb  C(HOPMUPOBAHHOCTH  KOMIETCHIMH U  WHIUKATOPOB
WX JIOCTUKEHUS B MPOIIECCE OCBOCHUS TUCIUILTAHBI (MOYJIS).

KommiekT 3amanuii pazpaboraH TakuM o0O0pa3oM, 4YTOOBI OCYIIECTBUTH MPOLEIYPY
OLICHKH Ka)X/I0W KOMIIETeHIIMH, (POPMHUPYEMBbIX IUCHUIUIMHON (MOayieMm), y oOydaromierocs
B MUCbMEHHOU (hopMme.

Copep:xaHre KOMIUJIEKTA 3aaHU BKJIIOUAET: TECTOBBIC 3a/IaHUS U pacUETHHIE 33/1a4H,

KoMmiuiekT 3a1aHuii IMarHOCTHYECKOIi PadoThI

Komnerennus IIK-1 CrocobeH BBINONHATE MaTeMAaTH4YECKOE MOJEIUPOBAaHHE OOBEKTOB
Y IIPOLIECCOB 10 TUIIOBBIM METOJIMKAM, B TOM YHMCJIE C MCIOJIb30BAHUEM CTAaHJAPTHBIX IIAKETOB
MPUKJIIAJHBIX IPOrPaMM

1. Jlnst MoienmupoBaHusl CUTHAJIA UCTIONb3YIOT METO/:

a) Hecymie
b) HauMeHbIINX KBAAPATOB
C) nosnmuHoMa Jlarpamka

2. 21.]'[5[ CO3aaHrs MAaTPUIHO-TOIIOJIOTHYCCKOT'O OIMMCaHUA BHCKTpI/I‘IeCKOﬁ CXEMBI
UCTIOJIB3YIOT:

a) DKBUBAJICHTHYIO CXEMY 3aMEIICHHsI
b) ycnoBHO-rpadmyeckoe 0603HaUEHNE
C) rpad SIEKTPUIECKOMN IIeTTH

3. Bepmune rpada as onvcanus SKBUBAIEHTHOM JEKTPUYECKOM 1I€TIH COOTBETCTBYET
a) VYsen nenu

b) Touka 3azemirenus

C) HWneanbHbIii HCTOYHUK TOKA

d) HcrouHuk HanpsHKeHHs C BHYTPEHHUM COMPOTHUBIICHUEM Ooutbiie

6




[Tpu MomenupoBaHUY JIEKTPUUECKOTO CHUTHAJIA METOJIOM KOMILJIEKCHON OTHOaroIIei
UCIIOJIb3YETCS:
a) Ilapa kBagpaTypHbIX cocTaBistomux | u Q
b) IIpencraBneHre rapMOHUYECKUX CUTHAJIOB B BUIC KOMILIEKCHOTO
npeobpazoBanus Oypne
¢) CnekrpasibHas IJIOTHOCTh CUTHAJIA

HaHpH)KGHI/IC Ha 06Knam<ax KOHIACHCATOPA 3TO
a) 1/cfi(t)dt
b) dq(t)/dt
c) CdU/dt
d) igt)*(1/joc)

Maccus, onpenenstoiuii quckpernoe Bpemst curnana t=[0..10 cex] mar quckperuzanun
paseH 0.001. Onpegenuts JyIMHY MaccuBa t

TTporecc HHTEPIOJSAIIH TIO3BOJISET OMPEICIIUTh 3HAYCHHE (YHKIIUH
a) BHyTpH TOYEK HHTEpIIOJSHTA
b) 3a mpenenamu 3HaueHHs TAOYITMPOBAHHOM (HYHKIIUH
€) OTKJIOHEHHE OT CPETHEr0 3HAUCHHUS

[Tpu uncnennom pemennu auddepeHnnanbHOro ypaBHeHHS METOAOM Ditliepa B Kakoi
psi packiaabIBaeTCss MCKoMas (PyHKIUS

a) Psn Teiinopa

b) Psin Ditnepa

C) 3HaKouYepeAYIOUIHIACS P

BuelmHuMy napaMeTpaMu CUCTEMBI Ha3bIBAIOT
a) dusMyecKue BEIMYMHBI, 3HAUCHUSI KOTOPBIX ONPEICIISIFOT XapaKTEPUCTUKU
BXOJIHBIX (ha30BBIX IEPEMEHHBIX
b) ®usnyeckue BenMYMHBI, 3HAYCHUS XAPAKTEPU3YIOT CBOMCTBA 3BEHBCB
C) DyHKIHMU BPEMEHH KOTOPBIE ONPEICIISIOT COCTOSHUE CUCTEMBI B JTFOO0H
3a1aHHBIM MOMEHT BPEMEHH

10.

Huddepennnansuas nenovka (RC —1ensb ) BeIMOTHSIET 321249y
a) OunbTpa HIKHHUX YaCcTOT
b) ®unprpa BepxHHX 4acTOT
¢) KonebarenpHOl cHCTEMBI




