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1. Poan AUCHHUIIIIMHBI «3.]'ICKTp0MeX3HI/I‘IeCKI/Ie NMEePEeXoaHbIC MMPOUECCH» B q)OpMI/IPOBaHI/II/I KOMIIeTeHIIMii BBIITYCKHHUKA:

JJeMeHT 00pa3oBaTeILHON
NMPOrpaMMbI (TMCHHUILINHA,
npakruka, FHA)

Cemectp

Kon
KOMITETEHIINH

HaumeHoBanue koMneTeHIIMH

I/IH[ll/lKaTOPLI JIOCTHKEHUsI KOMIIeTeHI[HIi

CocraBJjsiiomue pe3yibTaTOB OCBOCHUSA (ZICCKPI/IIITOPLI

KOMIIeTeHIIHi)

Kon
HHIUKaTOpa

HaunmeHoBaHue HHAMKATOpPA
JTOCTUKEHHS

Kon

HaumenoBanmue

DIEeKTPOMEXaHUUECKH
€ MepexoHbIe
MPOLIECCHI

TIK(Y) -2.

CriocobeH COCTaBUTh
KOHKYPEHTHO-CIIOCOOHBIE
BapuaHTbl TCXHUYCCKUX
peuieHuii npu
MPOCKTUPOBAHUH
00wexroB I1]]

WLITK(Y)-
2.1.

OO0O0CHOBBIBaET BHIOOD
L[eJIeCO00PA3HOTO PEeIICHHS
3a7a4 MPOEKTUPOBAHUS
3IIEKTPOYCTAHOBOK U
anmnaparoB pa3IMYHBIX THIOB

TIK(Y)-2.1B2

Brnaneer HaBbIKaMH pacyeToB
CTATUYECKOHN U JTUHAMUYECKOU
YCTOWYUBOCTH SHEPrOCUCTEM
IIPOCTOM CTPYKTYpPHI

TIK(Y)-
2.1Y2

YMeeT paccUnThIBATH IEPEXOIHBIC
IIPOLIECCHI B y371aX Harpy3Ka
9HEProcUcTeM

TIK(Y)-2.132

3HaeT MEepOIPUATHUS 110 MOBBIIICHUIO
YCTOHYMBOCTHU U Ka4eCTBa
HIEPEXOHBIX IIPOLIECCOB
YHEPrOCUCTEM

TIK(Y)-2.1B3

HmMeeT onbIT MaTEMaTHYECKOTO
MOJETUPOBAHUS IEPEXOHBIX
nporeccoB B DOC Ha 6aze
CIIEUAIN3UPOBAHHBIX POTPAMMHBIX
KOMIIJIEKCOB

TIK(Y)-
2.1V3

YMeeT NpUMEHSTh PUHIUITEI
HJICAITU3AIINY DIIEKTPUUCCKHUX U
MEXaHUYECKUX CHCTEM B 00JaCTH
3JIEKTPOIHEPTETHKH [IPH UX
MaTeMaTU4YECKOM OIUCAHUU

TIK(Y)-2.133

3HaeT o0mIMe MTPUHITUIIBI
HeaIn3alUU JICKTPUUCCKUX U
MEXaHUYECKHX CHCTEM B 00J1aCTH
ANEKTPOIHEPTETHUKHI




2. Iloka3zarTenau u METO/JbI OIICHUBAHUA

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE Ko unaukartopa HaumenoBanue pasjena MeToabl OLeHHBAHUSA
KO}I HauMeHoBanune JAOCTHKCHU S JAUCHHUILTHHBI (Ol.leHO‘{Hble Meponpmrmn)
KOHTPOJIMpYyeMoi
KOMIEeTeHUHH (MM ee
YacTH)
[InanupoBaTh U IPOBOJUTH PACUETHBIE SKCIIEPUMEHTHI, Paznen 1 IIpeoOpa3oBanus Omnpoc-gonyck k 1abopaTopHOH
CBSI3aHHBIE C OIIPENEICHUEM NapaMeTPOB, XapaKTEPUCTUK Iapka- I'opesa. pabore, BBIIOIHEHHE OTYETA 110
PO 1 CHHXPOHHOTO I'eHepaTopa, HHTEPIPETHPOBATH JAHHEBIE U IeNIaTh N.IIK(Y)-2.1 Pasnen 2. Yrnosbie nabopaTopHOH pa60Te,U0npoc-3amHTa
XapaKTePUCTHKH MOITHOCTH 1o JabopatopHoii paboTe
BBIBOJIBL.
Paznen 3. Brnusiaue Omnpoc-gonyck K 1abopaTopHOH
AHATH3MPOBATS TIEPEXO/IHBIE TIPONECCH, MPOHCXO/SIIHE B IPOMEKYTOYHBIX [TapaMEeTPOB pabore, BBINIOJIHEHHUE OTYETA T10
bl v}
CXEMBbI Ha XapaKTEePUCTHKU nabopaTopHO padoTe, ompoc-3amunTa
P12 CHHXPOHHOM T€HEPATOpE M TpaHc(hopMaTopax. WIIK(Y)-2.1 PaKTep patopriow p > 1P
MOIITHOCTH 110 1abopaTopHoii paboTe
Pa3nen 4. Ananu3 ctaTuueckoin KonTtponrHas pabora,
YCTOWYHBOCTH WHIMBHUIYaJIbHOC 33JJaHUE, SK3aMCH
Pa3znen 5. CamopackauuBanue Omnpoc-AomycK K 1ad0opaTopHOM
reHepaTopa paboTe, BHIIOIHEHHE OTYETA T10
Pa3znen 6. [lunamuueckas nmabopaTopHOii paboTe, ompoc-3ammTa
o o CTOMYUBOCTb Il TOPHOM T
BbImonHATE pacdeTs! YCTOMYMBOCTH OJTHOMAIIMHHON 1 y 0 naGopatopHoii pabore
N . Paznen 7. Jlunamuueckas KouTtponbHas pabora,
PI3 JBYXMAIlIUHHOM CHCTEM, OLICHUBATh 3aI11ac YCTOMYMBOCTH N.IIK(Y)-2.1 .
YCTOMYUBOCTH MPH KOPOTKUX WnauBuayansHOE 3aaHue,
3aMBIKaHUAX 9K3aMeH
Paznen 8. Jlunamuueckas
YCTOMYMBOCTH NPH JePHUIHUTE
MOIITHOCTH

3. IlIkajga oneHuBaHus
[Topsinox opraHM3anMy OLIEHUBAaHUS PE3yJbTAaTOB OOYYEHHS B YHMBEPCUTETE PETIaMEHTHUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OllEHHBaHHS Pe3yJIbTaTOB 00y4YeHUs] B TOMCKOM MOJNUTEXHUUECKOM yHHBepcuTeTe (CucTemMa OlleHHBaHHs)» (B JEUCTBYIOLICH PEIaKIIUHT).
Hcnonp3yercss OalibHO-pEUTUHIOBasl CHCTEMa OLICHUBAHUS pe3yibTaToB o0ydeHus. MToromasi olieHKa (TpaiWLIMOHHAs W JIMTEpHAas) MO BUIAM
yueOHoil nesrenbHocTH (M3ydeHue nucuumnH, YHWPC, HUPC, kypcoBoe NpOEKTHpOBAaHUE, MPAKTHKH) OMpeneNseTcs CyMMOW OajuloB 1o
pe3ylibTaTaM TEeKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTanuy (MTOroBast peTHHroBas oleHka - MmakcumyMm 100 GaioB).

PacnpeneneHne OCHOBHBIX H AOOIOJIHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPONPHUATUA TCKYLIECTO KOHTPOJIA U HpOMG)KyTO‘IHOfI aTTeCTanuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.



PeKOMeH,Z[yeMaH mKajia Jjisi OTACIIbHBIX OICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3a/1aHus

CooTBeTCTBHE

Tpa}muuonﬂoifl OLICHKE

OmnpenesieHue OLEHKH

90%+100%

«OTINYHOY

OTnMYHOE MOHUMaHKE MPeIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIE YMEHUS U BJIA/ICHUE OIBITOM MPAKTHYECKOH AesATeIbHOCTH,
HEOOXOIUMBIE Pe3yNIbTaThl 00ydeHHUs chOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJMIECTBOM 0AJIIOB, OIM3KUM K MAKCHMAaJIbHOMY

70% - 89%

«Xopomo»

HOCTaTO‘-IHO MOJHOC MOHMMAaHUC MPCAMETA, XOPOUINE 3HAHUA, YMCHUA U OIBIT HpaKTI/IquKOﬁ JACATCIbHOCTH, HeO6XOZ[I/IMI>Ie peE3yabTaThl

06yqu1/151 C(l)OpMI/IpOBaHI)I, Ka4yCCTBO HU OJJHOI'O M3 HUX HC OLICHCHO MHHHUMAJIbHBIM KOJIHYCCTBOM GaioB

55% - 69%

«Y IOBI.»

HpI/IeMHCMOC TIOHMMAaHHUE MPEAMETA, YAOBJICTBOPUTEIIBHBIC 3HAHNUSA, YMEHHUS U OIIBIT HpaKTH‘{eCKOﬁ JCATCIBHOCTH, HCO6XO,HI/IMBIC PE3YyIbTAThI

06yqu1/151 C(l)OpMPIpOBaHLI, Ka4€CTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM GaioB

0% - 54%

«Heynosu.»

PesynpraTsl 00y4eHHUs] HE COOTBETCTBYIOT MHHIMAIBHO JOCTATOYHBIM TPeOOBAHUIM

IIIxana A OLEeHOYHBIX MepOHpI/IHTI/Iﬁ 9K3aMCHa

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3a/IaHuii DK3aMeHa 0aJ TPaANIMOHHOI OLleHKe Ompenesenne oneHKu
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETA, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BIaJ€HHUE OMBITOM MPAaKTUYECKOH AEATEIbHOCTH,
HEOOXOANMBIEC PE3YNIBTAThl 00ydeHHs ChOPMHUPOBAHBI, X KAUYECTBO OLICHEHO KOJIWYECTBOM OaIOB, OJIM3KIM K MAKCUMAIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO MOJTHOE TOHUMAaHHUE PEIMETA, XOPOIIHE 3HAHMUS, YMEHHUS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHUs COPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aJIOB

55% - 69% 11+13 «Y OBIL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIBLHBIE 3HAHHS, YMEHUSI U ONBIT IPAKTHYECKOW e TEIbHOCTH, HEOOXOJMMBbIE
[pe3yJbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OLICHEHO MUHUMAIILHBIM KOJIMYECTBOM OaIlIIOB

0% - 54% 0+10 «Heynoi.» Pe3ynbraThl 00y4YeHUs] HE COOTBETCTBYIOT MUHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUIM

4. TlepeyeHb TUNMOBBIX 3aJaHUI

OueHoYHbIe MeponpusaTHS

l'lpuMepu THINOBBIX KOHTPOJIbHBIX 3a1aHuil

1. Orpoc-A0ITycK K JIabopaTOPHOM
pabore

Bompocsr:

1. ITo kakOoMy IPaKTHYECKOMY KPUTEPHUIO OIIpeesieTcs CTaTuIecKas yCTOMYMBOCTh OJHOMAITHHHOW YHEPTOCUCTEMBI?

2. Tlouemy yMeHbIIAeTCs TMpeJesl CTaTUYECKON YCTONYMBOCTH OJHOMAIIMHHON 3HEPrOCHCTEMBI IPHU MOIKIIOUEHHH
LIYHTHPYIOLIETO peakropa?

3. Tlouemy mnoBbIIIaE€TCS MpeeNl CTaTHYECKOH YCTOMUMBOCTH OJHOMAIIMHHOM YHEPrOCUCTEMBI IPU IMOJKIIOYEHUH
KOHJIeHCATOpHOU OaTapen?

4. TToyemy B yTOUHEHHOW MOJEIN YHEPTOCUCTEMBI YTIIOBBIE XapaKTEPUCTUKU P1(5 ) u P2 (5 ) HE COBMAaroT?
5. [ToyeMy TOTIOTHSIFOIIMIA YOI 0‘12 MOXET MPUHUMATH KaK MOJIOXHUTEIbHbIC, TAK U OTPHUIIATEIbHBIE 3HAUCHHUS?

6. [ToueMy TOTIOTHSIFOIIIME YTIIBI Ofl 14 a22 HE UMEIOT OTPHUIATESIbHBIX 3HAUCHUN?




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Omnpoc-3amuTa 1o 1a6opaTopHOit

pabore

Bompocsr:
1. OGbscHUTE, TTOUEMY paccMaTpUBaeMble B paboTe PeKMMHbBIE XapaKTEPUCTUKU HAa3BAaHbI CTATUUECKUMU?

2. O0wscHATE, B YeM MpUHIMIHATRHOE pasnnane Mmexay APB I/ u APB C?

3. O0BsicHHUTE, TIO KaKUM YCIIOBHUAM orpaHndeHa cuHxpoHHas DJ{C cHu3y u cBepxy?

4. Kak yuecTh orpaHHueHus Ha cuaxponnyio JJIC reneparopa npu ynpomernHoM yuere APB B uze U A= const wum

E'=const»
5. Uro mpoMcXOAuT co craTndeckumu 3aBucumoctsivi U A(5 ), Eq (5), PA (0), QA (O) npu seixone

cuaxponHoit O/IC Ha rpaHHYHBIE 3HAUCHUS?

KonrponbHas padborta

IIpumMeps! BOIIPOCOB BEIHOCHMBIX HAa KOHTPOJIBHBIE PAOOTHI:

1. 3anmcats pemenus i auppepeHIHaIbHOTO ypaBHEHNS arperata TypOrHa reHepaTop

X + o x=0

\ {

2
d'As 1 dR(©) 5 g
> T, ds

OOBsICHUTB BEJIMYMHBI BXOJISIIUE B peiienne. HaprcoBarh kadecTBEHHO TpaduK.

Ha rpadmuke yriioBoit MOITHOCTH
3aJ[aHa IUTOMIA (KA YCKOPEHHS

1. JlocTpouTh IUIOMIAJIKy TOPMO>KEHUS,
€CJIN BO3MOJXKHO.

2. Tloctpouth cenapaTpucy

.29 IMocTponTs (ha3oBEIH MOPTPET NMporecca s
KOHCEpBAaTHBHON M HEKOHCEPBATHBHON
e 0 SHEProcucTeM

1. 3apanbl TaOJIMYHBIC 3HAYCHHUS] CTATHYECKUX XapaKTEPUCTHK HArpy3KH.

X U

PH QH




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

x=08 P, =09Q,,=07U, =1
U=07 08 09 I
|R, =0.855 0.893 0.941 1|

[Q, =088 0.844 0885 1]

OHpeﬂeJ’II/ITL 3arac yCTOﬁ‘iHBOCTH Harpy3ku, Ka4€CTBEHHO HCHOJIb3Ys KPUTCPUUN

dE_, dQ_

du dE

WNHpuBuayansHOE 3aaHue

Wcxonuble naHHbBIE U WHAWBUIYaNbHOTO 3aJaHusl NPUBEICHBI B YeThIpeX TaOiuuax. BapuaHT BbIOHMpaeTcs 1o
NepBBIM IBYM OykBaM (paMuINM M MHUOWANAM CTyneHTa. Tak cryneHTy MBanoBy AnHarommio CepreeBHuy CilemyeT u3
mepBoii TaOMUIBl B3ATh BapuaHT «U», u3 BTOpoit — «By», U3 TpeTheit — «A», u3 derBepToit — «C». U3 mepBoil TaOIUIIBI
3aUMCTBYIOTCSI TIAPaMETPHI DJIEMEHTOB CHCTEMBI, 3 BTOPOH — IEPETOKH aKTHBHOW MOIIHOCTH Mo TpaHcdopmaropam T3, T4
Y MOILHOCTb Harpy3kHu, u3 Tperber — Jnuna JIOII, u3 uerBepToit — mecto K3.

M T1 nari-220 T4 T3 3

cT.’A n B1 B2 cT'h
M2 T2 Lk | . PH, QH, COS ¢ho
« >

Puc.1. OnHonuHeHas cxema hcciaeayeMO CUCTEMBI
I[IapameTpsI 3JIEMEHTOB CHCTEMBI

Ta6uauna 1
Ne Ne oie- FEHEPATOTPBI
BapHaHTa MenTa Priow cosQ Us Xg X'q X2 Tj
MBT
oT.ell. kB OT.€Jl. OT.€Jl. Or.en. c




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

AB,B, 1.2, 300 0,85 20 17 0,26 0,21 7
.1 3 500 0,85 20 2,2 0,4 0,33 9
E.JK3, 1.2, 320 0,85 15,75 2,4 0,37 03 7.2
1K 3 500 0,85 20 2,2 0,4 0,33 9
JLM.H, 12, 250 0,85 15,75 1,97 0,29 0,24 6,5
O,ILP 3 320 0,85 15,75 2,4 0,37 03 7.2
C,T)Y, 12, 350 08 10,5 17 0,27 0,27 8
@,X,11 3 500 0,85 20 2,2 0,4 0,33 9
Y, 111,111, 12, 280 0,85 15,75 2,2 0,35 0,28 75
10,1 3 320 0,85 15,75 2,4 0,37 03 7.2
Tpancpopmaropsr T1,T2,T3 Tpancpopmarop T4
Su Uy Ui Ui Sy U Ui Ui
MBA % kB kB MBA % kB kB
AB,B, 1.2, 400 11 20 242
T, 3 630 12,5 20 121 630 13 121 220
E.JK.3, 1.2, 500 12 15,75 240
1K 3 630 12,5 20 121 630 13 121 240
JM.H, 12, 400 12 15,75 240
O,IL,P 3 500 12 15,75 121 400 12 121 240
C.T.Y, 1.2, 400 12 10,5 231
X1 3 630 12,5 20 115 630 12| 121 230
Y, 111,111, 12, 350 12 15,75 240
D10, 3 400 12 15,75 121 500 12 115 240
Taoauma 2 Taoéauma 3




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

No Bapuanra 3arpy3ka No Bapuanra Jmuna JIDIT L (kM)
TeHEepaTopOB
AB,B,I,JI.E,)K,3.1 0,7 Pyom AB,B,I,JILE, K 200
KJLM,H,O,ILP,C, T 0,8 Prom 3,1, JLJLM,H,0 225
v, 0, X, 11,4, 11,111,9,10,4 0,9 Pyom ILP,C,T,V,®0,X 250
10,4, 1, I1,9,10, 51 275
Tabduuna 4
Ne BapuanTa Mecro K3 ( Lk /L) Ne Bapuanra Mecro K3 ( Lk /L)
AB,B,I,JI.E. )X 0,3 ILP,C,T,V,®.X 0,7
3,1,JLJLM,H,0 0,5 I, Y, 1111, 3,10, 4 0,9
Ta6auna 5
Ne HanmeHoBaHMWe pa3zenos 1 nepeyeHb peLuaemMblx 3ajay OHu
Pacuet cTaTUuyecKoii yCTOMYMBOCTU ABYXMALUMHHOK 3HEProcucTeMbl
1.1. |Pacuer nmapametpoB cxemsl 3amelieHust npu APB nponopiuonansHoOro aecreus 10
1.2. [Pacuer XxapakTepHCTHK 3IIEKTPOMArHUTHOW MOITHOCTH T€HEPATOPOB 13
1.3. |Pacuyet K03dpdMLMEHTOB 3anaca U rpaHuUL, CTaTUHECKOW anepuoanyeckon yCTomumBoCTH 14
1.4. [PacyeT napameTpoB cxeMbl 3amelleHna npmu APB cunbHoro gemncrama 18
Ne HanmeHoBaHMWe passenos 1 NnepeyeHb peLuaemMblx 3ajay IHW
1.5. [PacuyeT XapaKTepPUCTMK 3N1eKTPOMArHUTHOM MOLLLHOCTM reHepaTopoB 21




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1.6. [PacueT KoaddMLMEHTOB 3anaca U rPaHuUL, CTaTUYECKOM anepmuoanNYecKoin yCTOMYNBOCTH 23
1.7. [paduyeckoe NOCTPOEHNE XapPaKTEPUCTUK SNEKTPOMArHUTHOM MOLLHOCTM U aHaNM3 pe3ynbTa- 30
TOB pacyeTa
. JPacuet npepenbHOro yrna u sBpemenun otkatoueHns K3 gna ogHomalumHHOM cuctembl
2.1. [PacyeT XapaKTEPUCTUKM 3NEKTPOMArHUTHON MOLLHOCTM HOPMAJIbHOTO PeXKMmMa 33
2.2. [PacyeT xapaKTePUCTUKM 3IEKTPOMArHUTHON MOLLLHOCTU aBapUIMHOTO pexmuma 40
2.3. [PacyeT XapaKTepUCTUKM SNEKTPOMArHUTHOM MOLLLHOCTM MOC/Ie aBapuMIAHOIO peXKMma 43
2.4 |PacyeT NpeaenbHOro yraa u BpemeHu oTkatodeHna K3 50
B Pacuet ycToiMYMBOCTM AMHAMUUYECKOrO Nepexoaa cuctembl
3.1 [PacyeT XapaKTepUCTUKM 3NEKTPOMArHUTHOM MOLLLHOCTM HOPMaJIbHOTO peXKMma 53
3.2 [PacyeT XapaKTepUCTUKM 3NEKTPOMArHUTHOM MOLLHOCTY aBaPUMHOTO pexuma 60
3.3 [PacyeT XapaKTepUCTUKM SNEKTPOMArHUTHOM MOLLLHOCTM HEMOTHOGMA3HOro peXmnma 66
3.4 |[PacyeT yrnoB KOMMYyTaUUM METOA0M NOCAEA0BATE/IbHbIX MHTEPBAOB 72
3.5 [PacyeTt niowanoK yCKOPEHMA M TOPMOMKEHUA reHEPATOPOB 77
0O60cHOBaHUE MeponpUATUIA MO NOBbILLEHUIO CTaTUYECKOW YCTOMYMBOCTU CUCTEMDbI 87




OneHoYHbIE MEPONPHSITHS

IlpuMepsl THIIOBBIX KOHTPOJILHBIX 33/ IaHUT

OdopmneHue MHANBUAYANBHOTO 3a4aHUA

DK3aMeH

HpHMep JK3aMCHAIITMOHHOT O ousera:
1. QHOM:017 ’ PHOM:O|7| E3:21 X3:2-
3aHaHBI 3aBUCUMOCTH — CTATHYCCKNUE XapaKTEPUCTUKN HATPYy3KHU.

Qn(V) :=3 -8.714U + 6.714U°
Pn(U) :=-0143+ 1143U

U =1 09 075 0.7 0.6|

Ucnons3yst kpurepuii  dAQ/dU <0 ,
ONpEJIEUTH 3a11ac YCTOMYMBOCTH HArPy3KH, KaueCTBEHHO.

X3

PH QH

2. HaiT TOYKH ITOI0KCHUS PpaBHOBECHS AJIsd ,I[HHaMPI‘IeCKOﬁ CHUCTCMbI Ha UHTCPBAJIC 0 < 5 <z

d®s do

T, —5+K,—

dt dt
OOBSICHUTH XapaKTep TOUEK MOJOKEHHSI PABHOBECHSI, KAUECTBEHHO HApUCOBATh (ha30BbIi MOPTpPET.

=P, —P.(0), P-(0)=P,sin(o) ecn P =1P,=0,5T, =1, K, =0,001

3. 3amucaTh COOCTBEHHBIE M B3aHMHBIE COIIPOTUBJICHUSA CXEMBbI

n Tpl JI Tp2 I

O—@

1 [ 1
| I | —
Zl 22
E: Zs E,




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

4. BeiBecTH BBIpaXCHUE ISl aKTUBHOW M PEAKTHBHOW MOIITHOCTEH B KOHIIE M B HAYaJIe CXEMBI

E. X
/:\ e . I U
\\_/1 2 Pa
0 (<]

6. MeToanuyecKue YKa3aHHu4 110 Impoueaype oueHuBaHus

OueHOYHBIE MEPONPUATHSA

Hpouenypa MPOBECACHUSA OLICHOYHOI'0O MEPONIPUATHA U HeOﬁXO)Il/IM])Ie METOANYECCKHUE YKA3aHUS

1. Orpoc-A0IycK K J1a0opaTOPHOA
pabore

Ornpoc MPOBOJUTCS TUCEMEHHO WIIH YCTHO MEPE]] BHIIIOTHEHUEM J1a00paTOPHOM paboThI C IIEIbI0 ONPEACICHUS TOTOBHOCTH
CTY/ICHTA K BBITIOJIHCHHUIO MPOrpaMMbl paboThl. [IpenogaBatens GopMyIupyeT BOIPOCHI, CBA3aHHBIC C TEMATUKOM
nabopaTopHoii padoThl. [Ipu HEOOXOIUMOCTH, BOIIPOCH MOT'YT OBITh Pa30MThI HA MOABOIPOCH! HJIH JOMTOJHECHBI HABOIAIIINMHU
TIpUMEpaMHU.

Kpurepun oneHnBanus:
e  PasmepHyTHIif oTBeT Ha Borpoc — 0,6 -1 Gamr;
e  Kpartkwuii otBeT Ha Bonpoc ¢ HerouHocTsiMu— 0-0,5 Gayr.

2. Ot4er o mabopaTopHoii pabote

B xoze BEImoHEHNS T1a00paTOpHOM paboTH 00yUarOIIHeCs MPOBOAAT HEOOXOAMMEIE PACUCTHI, 3aTIOTHSIOT TaOIHIBL, CTPOST
rpadMKy ¥ 3aBEpIIAIOT HATUCAHUE OTYCTa BHIBOJAMHU.

OTueT 110 J1ab0paTOPHOI paboTe MOHKEH COACPIKATh CIACIYIOIINE TYHKTHI:
e TUTynbHBIN JHCT.

Ienb paboThI.

IIporpamma paGoTHI.

CxeMa J1ab0paTopHOH YCTAHOBKH.

Omnncanne METOIMKH YKCIIEPUMEHTA.

PesynbraThl ncenenoBaHus.

Heob6xoanmble BEIYMCICHUS U PAaCUETHI.

BriBozbl, BKIIIOUatoImye B ce0s1 aHaU3 MOJTyYEeHHbIX JTaHHBIX.

CHKCOK UCIIOJIb30BaHHOI JIUTEPATYPHI.

OTuet nomkeH OBITH 0)OPMIIEH B COOTBETCTBHH C IpaBuiaamu Ctanmapra TIIY.

Kpurepuu onieHuBanust:
e OTyeT COOTBETCTBYET COAEPIKAHUIO U TPaBHiIaM 0(OPMIICHUS, paCUeThl BBIIOJIHEHBI BEPHO U B MIOJIHOM 00BEMeE,
BBIBOJIBI 110 pa3/ieNiaM IMPEACTaBIICHBI B IIOJIHOM 00beMe M COOTBETCTBYIOT TeMaTuke — 0.7-16amu.




OneHoYHBIC MEPONPHATHS

IIpouenypa npoBeaeHns OLIEHOYHOT0 MEPONPHUSIITHS U HEOOX0AMMbIe METOANYECKHE YKAZAHUS

e Ortuer opopmiieH ¢ HEOOTIBIIMMHU HEOCTATKAMH, PACUEThI BBIIIOJIHEHBI BEPHO U B ITOJHOM 00beMe, BHIBOIBI 110
paszenaM MpeacTaBICHBI B HEAOCTaTOYHOM 00BeMe, HO COOTBETCTBYIOT TeMaTuke — 0.4-0.6 Oait.

e Oruer 0OpMIICH C Cepbe3HBIMU HEJOCTATKAMH, PACUETHI BBITOJHEHEI HE BEPHO, BEIBOJBI 110 pa3ziesiaM
MIPECTaBIICHEI B HEOCTATOYHOM 00BeMe, HE COOTBETCTBYIOT TeMAaTHKE, MO0 OTCYTCTBYIOT MmoiHOCThIO — 0-0.6
Oam.

Omnpoc-3ammura 1o J1abopaTopHOit
pabote

Omnpoc MpoBOANTCS MICEMEHHO MM YCTHO TTOCTIE BHITIOIHEHMS OTUYETA 110 JTa00paTOPHOH paboTe ¢ HEIbI0 ONpEaeIeHUs
IITyOMHBI TIOATOTOBKH CTYAEHTA 0 JAaHHOMY pasziely IUCHUILIHHEL [Ipernonasarens Gpopmymnupyer 3-5 BOIPOCoOB,
CBSI3aHHBIX C 00BEKTOM HCCIIE0BaHuUs JabopaTopHOii padboThl. [Ipy HEOOX0AMMOCTH, BOIPOCH! MOTYT OBITH pa30UTHI Ha
MIOJIBOTIPOCHI WX IOTIONHEHB! HABOASIIUMHU IPUMEPaMU.

Kpurepuu oneHuBaHus:
e  PasBepHyTHIe OTBETHI Ha BONIPOCHI, [IOKa3aHO ITy0OKOE BiIafieHUue MaTtepuaioMm — 2-3 bamia;
e  PasBepHYyTHIC OTBETHI Ha BOIIPOCHI, TPEOYIOTCS HaBOAAIINE BOIIPOCHI, HE OKa3aHO IIy0OKOE BiIaJCHUE MaTepHAIOM
—1-2 6aa;
e OrtBeT Ha BOIIPOC C HETOYHOCTSIMH, OTCYTCTBYET IOHMMaHUE OCHOBHOM cyTH BonpocoB — 0-1 famr.

KonrponbHas padora

Kpurepuu onieHkr KOHTPOIBHON PabOTHI:

e OTmiIMYHOC TOHWMAHHWE TEMBI, BCECTOPOHHHE 3HAHHS, OTJIMYHbIC YMCHHS U BJIAJCHHE OIBITOM
MPAKTUYECKON JESITeIbHOCTH, HEOOXOAMMBIC pe3yJabTaThl 00ydeHUs C(OPMHPOBAHBI, WX KadeCTBO
OIICHCHO KOJIMYECTBOM 0aJUIOB, OJIM3KUM K MaKCUMaJIbHOMY — 7,2...8 Oainia.

e JlocTaToO4HO MOJTHOE MOHMMAHKWE TEMBI, XOPOIIUE 3HAHUS, YMEHUS M OMbIT MPAKTUUECKOW JEATEILHOCTH,
HEOOXOMUMBIE pe3yibTaThl OO0YYEeHUS C(HOPMUPOBAHBI, KAaYeCTBO HH OJHOTO W3 HHUX HE OICHCHO
MHHHAMAaJIbHBIM KOJHYECTBOM OaiuioB — 5,6..7,1 Oaiia.

L HpI/IeMHeMOG IIOHUMAaHHUE TEMBI, y[IOBJIeTBOpI/ITeJ'IBHBIe 3HaHU, yMeHI/IH U OIIbIT HpaKTH‘IeCKOﬁ
NesITENIbHOCTH, HEOOXOAMMBIE pe3yNbTaThl 0OydeHHs c(OpMHUpPOBAaHBI, Ka4eCTBO HEKOTOPBIX M3 HHX
OIIEHEHO MUHMMAILHEIM KOJH4YecTBOM Oamios —4.,4...5,5 6amna.

WupuBuayansHOE 3a1aHHe

Pabota BBITIOJTHSETCS TUCBMEHHO 0Ma M cAaéTest npernogasarteinto. OLEeHNBAIOTCS BlIaIeHHE MaTepHaIoOM MO TeMe paboThl,
aHAINTHYECKNE CIOCOOHOCTH, BIIaJIeHNE METOJaMH, YMEHHS ¥ HaBbIKHM, HEOOXOIMMBbIE AJIs BBIOJHEHUS 3a1aHii. BapuanT
oIIpeAeNseTcs CTporo npenoaasaresneM. [lepen BoImonHeHNEM pabOTH HEOOXOANMO U3YUHUTHh COOTBETCTBYIOIINE pa3/ieiIbl
OCHOBHOMH 1 JIOTIOJTHUTENILHON JINTEpaTyphl. B Xoe BeimoaHeHUs paboThl 00yJaromuecs IpoBOAIT HEOOXOAUMBIE PacUeThl,
3aMOJHAIOT TaOJIHUIIBI, CTPOSIT rpadMKH U 3aBEPIIAIOT HAIMCaHUe PabOThl BEIBOJOM, 000OIIAIONINM [TOJTyYeHHbIE PE3YIbTAThI
paboThI.
Pabota 1o MHIUBHIYAILHOMY 3aJIaHUIO JIOJDKHA COJICPIKATh CIIEYIOLIHNE ITyHKTHI:

e TUTyJbHBIN JHCT.
ens paGoThI.
3anaHue B COOTBETCTBHU C BAPUAHTOM.
Heob6xoanmble BEIYMCICHUS U PACUETHI.
BpiBosibl, BKIIIOYatOIIMe B ce0s aHAJIU3 M0JYYEHHbIX JIAaHHBIX.




OueHoOYHbIE MEPONIPUSITHUS IIpouenypa npoBeaeHns OLIEHOYHOT0 MEPONPHUSIITHS U HEOOX0AMMbIe METOANYECKHE YKAZAHUS

e  CHHCOK HCIIOJIb30BaHHOM JIUTEPATYPHI.
Pabora momxkHa ObITE OhopMIIEHA B COOTBETCTBUH ¢ TipaBmiamu Ctarmapra TITY.

Kpurepun onienuBanust:

e Pabota COOTBETCTBYET CONEPKAHUIO U MPABMIAM O(OPMIICHHS, PACUETHI BHIIIOIHEHBI BEPHO U B TIOJIHOM 00BEME,
BBIBOJIBI TI0 pa3/ieNiaM MIPEACTABICHBI B TIOJIHOM 00BEME M COOTBETCTBYIOT TeMaTHKe — 4-5 Oanna.

e Pabota opopmieHa ¢ HEOONBIIUMU HEOCTATKAMH, PACUETHI BBIIOJHEHB! BEPHO H B ITOJTHOM 00BbEMeE, BBIBOJIBI T10
paszienam MpeACTaBICHb B HEAOCTATOUHOM 00beMe, HO COOTBETCTBYIOT TeMaTuke — 3-4 OaJu.

e Otyer 0(OPMIICH C CEPHE3HBIMU HEJOCTATKAMH, PACUEThI BHIITOJHEHBI HE BEPHO, BBIBOJIBI 110 pa3JieliaM
MIPE/ICTaBIICHBI B HEOCTATOYHOM 00BbEMe, HE COOTBETCTBYIOT TEMATHKE, JIMOO OTCYTCTBYIOT MOJIHOCTHIO — 0-3
Oana

OK3amMeH DK3aMEH OCYIIECTBIACTCI B COOTBETCTBUU ¢ [lonokeHWeM O TIPOBENEHUU TEKYIIEro KOHTPOIS |
NPOMEXXYTOUHOH atTectauuu TITY
Kputepuu oneHuBaHus:

®  CTYIEHT IIOJIHO PAacKphUI COJepkKaHNEe MaTeprana B o0beMe, IPeJyCMOTPEHHOM IIPOTpaMMOi U y4eOHUKOM;
H3JI0KHJI MaTepUal IPaMOTHBIM SI3BIKOM B HEOOXOIUMOH MOCIE0BaTeIbHOCTH; IPOAEMOHCTPUPOBAJ YCBOCHHE
paHee U3y4YeHHBIX COMYTCTBYIOLIMX BOIIPOCOB, OTBEYAT CAMOCTOATENIEHO 6€3 HaBOASAIIMX BONIPOCOB MIPEIoaBaTes.
Bo03MOXHBI 0/THAa-[[BE HETOYHOCTH MPU OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCcOB — 18-20 0ayiios.

®  OTBET B OCHOBHOM COOTBETCTBYET TPEOOBaHMIM Ha OTJIMYHYIO OTMETKY, HO IIPU 3TOM CYIIECTBYET OJUH U3
HEJIOCTAaTKOB: AOIYIICHbI OJUH-IBa HEJOUYETa IPH OCBEIICHHH OCHOBHOTO COJEP)KaHMs OTBETA, HCTIPABICHHBIE MO
3aMEUaHMIO SK3aMEHATOPA; TOMyIIeHa omOKa win 0oJiee ABYX HEOUETOB IIPH OTBETE HA BTOPOCTEIICHHBIE
BOTpoCkHl — 14-17 GanoB..

e B IIpOIECcCEe OTBETA HETIOJIHO MM HEMOCIIE0BATENLHO PACKPBITO COJIepKaHUEe MaTepHraia, HO IT0Ka3aHo ollee
MIOHMMaHKE BOIPOCa M IPOJIEMOHCTPUPOBAHBI YMEHHS, I0OCTATOYHbIE ATl AaJbHEHIIEr0 yCBOSHHS IPOrPaMMHOTO
MaTepHaia; CTyJeHT He CMOT MPUBECTH MPUMEPHI AJIs IPOSCHEHUS TEOPUH; TIPH U3JI0KECHIH TEOPETHIECKOTO
Marepuaa BbIsSBJICHA HEJI0CTAaTOuHAasl COPMUPOBAHHOCTH OCHOBHBIX KoMIeTeHIui — 11-13 Gaos.

®  CTYJEHT He CMOT PacKpBITh TEOPETHYECKOE COZIEPIKaHNE MaTepralla B MUHUMaJIbHOM 00beMe, PEeyCMOTPEHHOM
pOTPaMMOif; OTCYTCTBYET MOC/IEA0BATEILHOCTh U3JIOKEHHE U YIOTpebieHre Heooxomumoi Tepmunoioruu — 0-11
6aJuIoB.




