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1. OCHOBAHUSA ANA BBEAEHUA YYEBHOW OUCLUUMNNUHBI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUA OQUCLUNSINHBbI B y4eOHbIN NnaH:

- ®epepanbHbll  rocyaapCTBEHHbIN obpasoBaTenbHbI  CTaHOapT Bbiclero obpasoBaHua —
bakanaspuat no HanpasneHuto nogrotoBkn 20.03.01 TexHocdepHas 6e30MacHOCTb, YTBEPXKAEHHbLIN
npuka3om MuHncTepcTea obpasoBaHusa 1 Haykm ot 25.05.2020 r. Ne680;

- OCHOBHasa npodeccrmoHanbHas obpasoBaTenbHas nporpamMa noaroToBku ©OakanasBpa, no
HanpasneHuto 20.03.01 TexHoccepHaa 6e3onacHOCTb, HanpaBneHHOCTb (Mpodunb) «besonacHocTb
XU3HeaesaTenbHOCTN B TexHocdepe».

1.2 CtaTtyc AMcuMnnuHbl B y4eGHOM nnaHe:
- OTHOCUTCS K 0bsA3aTenbHON YacTu 6rnoka 1 «Oducunnnuusl» OMOIT.
- AIBNSIETCS AUCLMNNVHON 06si3aTeNbHOM ANs U3ydeHust.

1.3 B pabouyto nporpamMmy AUCUMNIUHBI B YCTaHOBMEHHOM MOPsiAKe MOryT ObiTb BHECEHbI
M3MEHEHNS W [OMONHEHMS, OCYLLEeCTBNsAeMble B paMKax [MfaHOBOIO €XerogHoro M CUTyaTUBHOMO
COBEepLUEHCTBOBaHMS, KOTOpble OTpaxatoTcs B N. 9 paboyen nporpaMmmbl.

2. UENEBASA HAMPABJIEHHOCTb U NMIMAHUPYEMbIE PE3YJIbTATbl OBYYEHUA NO ANCUUNNWHE.
JIOTMYECKUE U COAEPXATEJNIbHO-METOOUYECKUE B3AUMOCBA3U ANCLUUMNIINHDbI
C APyrmMmm aucumniimHAMU U NPAKTUKAMMN B COCTABE Oron

2.1 Mpouecc M3yvyeHUss AUCUMNIUHBI B LIENIOM HanpaeneH Ha noAroToBKy obydarollerocsi K
peleHnto 3agay npodpeccmoHanbHoOW AeATenbHOCTU Crneaylowmux TUMOB: 3KCMNEPTHbIN, HaA30pHbIA U
WHCNEKUMOHHO-ayAUTOPCKUA U Hay4YHO-UCCIeoBaTENbCKUA,  MPeayCMOTPEHHbIX  dedepanbHbIM
rocyaapcTBeHHbIM obpa3oBaTenbHbIM CTaH4apTOM Bbiclero obpasoBaHusa (PrOC BO) no HanpaBneHuto
noarotoBku, a Takke OMNOIM BO yHMBepcuteTa, B paMkax KOTOPOW npenogaéTtcs AaHHas AucumnnnHa.

U,eﬂb ANCUNNIINHLI. O3HaKoOMIeHne o6yL|arou.|,|/|xc;| C OCHOBHbIMU 3aKOHaMU q.)VI3VIKVI 1N BO3SMOXXHOCTAMU
MX NpUMEeHeHnda npu peleHnn 3agad, BO3HUKaroLWmMx B UX nocne,qyrou.gelh I'IpOd.)eCCVIOHaJ'IbHOIZ neATenbHOCTU.

2.2 MNepeyeHb KomneTeHuun opmupyemMbix B pe3ynbTaTe OCBOEHUS Y4yeOHOWM
AUNCLUNIVUHbIL:

B pesynbraTe o0CBOEHMA AuCUMNNMHBLI  OOydalowmiics OorkeH obnagaTte  cnegylowmmu
KOMNEeTEHUNAMMU:

KomneTteHuun, .
Koa n KoMnoHeHTbI KOMNeTeHuun,
B hopMupoBaHuM HauMeHoBaHue dopmMupyeMbie B pamMmKax JaHHOW AUCLMMNIIUHBI
KOTOpbIX 3aAeNcTBOBaHa pMUPY P
MHAOUKaTopa (kak oxxugaemblin pesynbTaT ee OCBOEHUS)
AucuMnnunHa o
OOCTUXKEeHUNn
3HaTb 1 yMeTb Aenatb BNageTb HaBblkamu
Koq HanMeHoBaHue KOMNeTeHLun 4
noHMMaTb (OoencTBoBaTb) (MMeTb HaBbIKK)
1 2 3 4
YHueepcanbHbIe KOMIemeHyuu
YK-1 crnocobeH NAO-1yka — | CmbiCcn [ekomnosupoBaT | PeweHna  npocTbix
OCyLLEeCTBNATb AHanuaunpyet nocTaBfieHHON | b 3agady 3agad
NMoucK, 3apayvy, 3agaun
KpUTHUYECKUI Bblaensisi ee
aHanmM3 U1 cuHTe3 | 6asoBble
WHopmaumn, cocTasnatoLme,
NPUMEHATb ocyLiecTBnseT
CUCTEMHbI [eKoMMo3nunto
noaxon ansa | 3agauu
peLleHns NAO-2yx.q — | CywHocTb OueHnBaTtb MpoBeneHus
nocTaBreHHbIX Haxogut N | Nony4yeHHON CYLLHOCTb 3ajayun | aHanusa
3agad KpUTUYECKn MHopmauum Ha OCHOBE YyXe
aHanuampyeT MMetoLmnXCs
MHdopmMauumto, 3HaHUN
HeobXxoaMMYyHo

'B criyqae ecnu ducyunnauHa sisnsemcsi oucyurniiuHoU rno ebibopy obyyaroweeocs, mo nuwemcs cnedyrouult mekcm:
- omHocumcs K QucyurniuHam ro ebibopy;
- fensiemcsi obs13ameribHOU Orisi U3y4eHusi, ecriu 8blbpaHa obydarowumcs.
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onsa  peweHus
NMOCTaBIIEHHOMN
3apauu

NO-3yk-1
PaccmatpuBaet
BO3MOXHbIE
BapuaHThbI
peLleHns
3agauum,
oLeHuBas nx
OOCTOMHCTBA U
HeJoCTaTKu

3aKoHbI
€CTEeCTBEHHOHa
YYHbIX
OVCUUNINH

PasHoCTOpOHHE
NOOXOAWTb K
peLLeHnto 3agayn

Pelenuns
CTaHAapTHbIX 3agay

NO-4yi
pamoTHO,
NOrMYHO,
aprymMeHTMpoBa
HO dhopmumpyeT
COBCTBEHHbIE
cyxaeHust n
OLLEHKMN.
Otnnyaet
dakTbl oT
MHEHUN,
WHTEepnpeTaummn
OLEHOK 1 T.O. B
paccyXaeHusix
Aapyrux
Y4aCTHUKOB
OEeATenbHOCTH

OcHoBbI
CTUMNUCTUKN

Otnuyatb hakTbl
oT MHEHWI.
dopmupoBaTtb
COBCTBEHHbIE
CyXXOEHUS.

Jlornyeckoro
MblLlNeHnsa

NO-5yk1
Onpegenser u
oLeH/BaeT
nocnencTeus
BO3MOXHbIX
peLleHnn
3agayn

3aKoHbI
€CTEeCTBEHHOHa
YYHbIX
OVCUUNINH

lMporHo3upoBaTb
nocneacTeust
peLeHnn

AHanuTmnyeckoro
MbILLNEHNA

O6wenpodceccnoHanbHbie KOM

netTeHUuuun

OlK-1

CnocobeH
YYnTbIBaTb
COBpPEMEHHbIE
TeHaeHUun
pas3BUTUS TEXHUKM
M TEexHomnorum B
obnacTtu
TexHocdepHomn
©e3onacHocTy,
n3amMepuTensHOn K
BbIYMCITUTENBHOWN
TEXHUKN,
NHPOPMAaLIMOHHBIX
TexHornormm  npwm
pEeLUEHUN TUMOBLIX
3apgady B obnactu
npodeccnoHansHo
N [OesTenbHOCTY,
CBSA3aHHOM c
3awmTon
OoKpyxatoLemn
cpeabl "
obecneyeHnem
©e3onacHocTu
yernoBeka

WO-1onk-1 -
Haxogut
peLueHus
TUMNOBbIX
cuTyauum no
obecne4yeHuto
©6es3onacHocTn
yernoseka B
cpene
obutaHusa
(nponsBoacTBeH
How,
OKpyXatoLLen)
Ha OCHOBe
3HaHUN
COBPEMEHHbIX
TeHAeHUun
pas3BuTUs
TEXHUKN "
TEeXHonormn B
obnacTtu
TexHocdepHon
©e3onacHocTu

CyLwHocTb
COBPEMEHHbIX
TeHaeHun
pasBuTUSA
TEXHUKN "
TEXHOMNOrMN B
obnactu
TexHocdepHom
©es3onacHocTn

Pewatb TMNoBble
3apauun no
obecneyeHuto
©e3onacHocTn
YenoBeka B cpeae
obuTtaHusa
(MponsBoACTBEHH
OW1, OKpyXatoLLen)

PeweHna  TtmnoBbIX
cuTyaumm no
obecneyeHuto
6e3onacHocTH
yenoeseka B cpene
obutaHusa
(npousBoacTBEHHON,
oKpy>KatoLLen)




NO-20mk.1 — | CywHocTb MpumeHaTb MpumeHeHns
lMpMeHsieT Npu | COBPEMEHHbIX N3MEPUTENBHYIO N | COBPEMEHHbIX
peLLeHnn WHPOPMALMOHH | BBIYUCIIUTENBHYIO | MHCPOPMALIMOHHbBIX
TMNOBbLIX ble TEXHOSOMMN | TEXHUKY TEXHOMOormmn
cuUTyauum no | U,  MPUHUMNbI

obecneyveHunto YHKLUNOHNPOB

©e3onacHocTH aHus

yenoseka B | N3MEepUTENbLHO

cpene n 7]

obutaHns BbIYUCIIUTENbH

(MpON3BOACTBEH | O TEXHUKM

HOW,

oKpyXatoLen)

COBpPEMEHHbIE

MHOPMaLMOHH

ble TEXHOMOormu,

N3MepuTenbHy

o n

BbIYUCIIUTENBHY

K0 TEXHUKY




2.3 OnucaHue nokasarenen, Kpurte

MeB M LIKan OLueHMBaHUsA B pamMKax AUCLUMNNUHDLI (3K3aMeH, aud3aydeT)

YpoBHU CHOPMUPOBAHHOCTU KOMMETEHLNIN

KOMMNeTeHUnA He

MUHUManbHbIN cpeaHui BbICOKWI
ccopmmnpoBaHa
OueHkn chopMMpPOBaHHOCTU KOMMETEHUUA
2 4 5
OueHka OueHka OueHka «xopowo» OueHka «omnu4yHo»
«Hey008/1emeopumessHoO» «y0oe/1emeopumesnbHo»
MokasaTternb Xapakrepuctuka chopMMPOBAHHOCTY KOMNETEHLMN ®opmbi 1
WHaekc u Ko OLEeHNBaHNS — KomneTeHuus B nonHom CbopmMmpoBaHHOCTbL CbopmmpoBaHHOCTb CbopmmpoBaHHOCTb cpencTea
HasBaHue vHAnkaTopa WHavkaTopei 3HaHVs, ymeHns:, | Mepe He chopmmpoBaHa. KOMMeTeHLMM KOMMETEHLMN B LIeNoM KOMMeTEHLMN NOSTHOCTbIO KOHTPONS
KomneTeHLun | HOCTVXEHUN KoMneTeHUuu HaBbIKUA VmetoLumxcst 3HaHWi, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET hopMMpoBaHMS
KomneTeHLmm (BnageHus) YMEHWIA 1 HaBbIKOB MUHUMAanbHbLIM TpeGoBaHMAM. Tpe6oBaHusaM. KOMMETeHLMIA
HefoCTaToOuHO ANns TpeboBaHUAM. MmetoLumxcs 3HaHUi, MmetoLumxcsa 3HaHUiA,
peLleHns NPakTUYecKnx Mmetomxcs 3HaHui, YMEHWIN, HaBbIKOB U YMEHWN, HaBbIKOB U
(npodbeccunonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTMBaLMK B LiEENOM MOTMBALIMU B NOMHOMN
LienioM JOCTaToYHO ANnA | A0CTaTOYHO ANS peLleHus Mepe J0CTaTo4HO ANA
peLleHns NpaKkTUYeCcKnX CTaHAApTHbIX PELUEHNS CITOXHbIX
(npodbeccuoHarnbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodheccuoHanbHbIX) (npodbeccuoHarnbHbIX)
3agav 3agav
Kputepum oueHnBaHus
MonHoTa 3HaHui Monnmaet He noHumaeTt cmbicna YactnyHo noHnmaet OpwveHTupyeTcs B B cosepLueHcTBe
cmbicna NoCTaBfIEHHOW 3afayn CMbICI NOCTaBMNEHHOW NMOHVMaHUK CMbICHa NOHMMaeT CMbICI
nocTaBfieHHON 3agaym nocTasfieHHON 3agayun rocTaBfieHHON 3afaymn .
3agaum TeKyu"'MML
Hanuuve ymenun Ymeet He ymeeT gekomnosumpoBatb | YMeeT Ha HavyanbHOM YMeeT Ha cpegHeMm YMeeT Ha BbICOKOM PyGesxXHbiiA
y y A P pen KOHTPOrb,
W01yt AekoMnosmpoBsaTb | 3agady ypoBHe YpPOBHe 4eKOMNo3npoBaTh | YPOBHE AEKOMMO3npoBaThb TecTUpOBaAHMe,
3agady [eKoMno3npoBaTb 3agady 3agady
aanaqy BbIMOSIHEHNE
nHAMBMAYyanbHbI
Hanvuve HaBbIKOB Bnapeet He BnageeT HaBblkamu Bnageet BnageeTt Ha cpegHem Bnageet Ha BbICOKOM X 3aNaHNIA
(BnageHue onbITOM) | HaBblkamu peLleHns NpocTbIX 3ajay nepBoHaYanbHbIMM YPOBHE HaBbIkaMm YPOBHE HaBbIkaMm
peLueHns HaBblKamu peLLeHns peLLUeHns NpoCTbIX 3aaad peLueHns NpocTbIX 3aaay
npocTbIX 3agad npocTbIX 3aaad
MonHoTa 3HaHMM MoHumaeTt He noHumaet cyuwHocTn YacTuyHo noHumaeT OpueHTupyeTcs B B coBepLlueHcTBE
CYLLHOCTH norny4eHHon nHgopmaumm CYLLHOCTb MOMYyYeHHOW MOHVMaHUN CYLLIHOCTK NOHMMaeT CyLHOCTb
VK-1 nony4YeHHowm MHdopMaLuum nony4YeHHom MHopMaLumn | NonyYeHHoWn MHopmaLumm
MHdopMauum TekyLwun,
Hanuuve ymenun YmeeT oueHuBaTtb | He ymeet oueHunBaTb YMmeeT Ha Ha4yanbHOM YmeeT Ha cpegHeMm YMmeeT Ha BbICOKOM py6exHbIN
CYLLHOCTb 334a4n | CYLHOCTb 3ajayuu Ha YPOBHe oLeHVBaTb YpOBHe oLeHVBaThb YPOBHe oLeHVBaThb KOHTpO~b,
NA-2yk1 Ha OCHOBE Yyxe OCHOBE YXXe UMEIOLLNXCA CYLLHOCTb 3afa4u Ha CYLLHOCTb 3aJa4u Ha CYLLHOCTb 3aJa4u Ha TecTMpoBaHue,
UMEIoLLNXCSA 3HaHUI OCHOBE Y€ MMEIOLLMXCA | OCHOBE YXe UMEIOLLXCA OCHOBE YXXe VMEILLMXCS BbINOSNHEHNE
3HaHWUN 3HaHWUN 3HaHWUN 3HaHWUN MHAMBUAYanbHbI
Hannyne HaBbIKOB Bnapeet He BnageeT HaBblkaMu Bnapeet Brapgeet Ha cpeaHem BnapeeT Ha BbICOKOM X 3a4aHun
(BnageHue onbIToM) | HaBblkaMu npoBeAeHVst aHanunaa nepBoHayanbHbIMM ypOBHe HaBblkamm YpPOBHE HaBblkamm
nposeeHust HaBblKamy NpoBeaeHUs npoBefeHust aHanuaa npoBeeHust aHanuaa
aHanusa aHanusa
MonHoTa 3HaHui 3HaeT OCHOBHble He 3HaeT ocHOBHble 3aKkoHbl | YacTuyHO 3HaeT OpveHTupyeTcsi B B coseplueHcTBE 3HaeT TekyLyuni,
3aKOHbI €CTeCTBEHHOHAaYYHbIX OCHOBHbI€ 3aKOHbI OCHOBHbIX 3aKOHax OCHOBHbI€ 3aKOHbI PYGEXHbIN
MA-3yk1 €CTeCTBEHHOHayy | AMCLMNMWH €CTeCTBEHHOHAYYHbIX €CTeCTBEHHOHAYYHbIX €CTeCTBEHHOHAYYHbIX KOHTPOrb,
HbIX OVCLMMNAVH ANCLMMNVH AVcumMnnH AVCUMNNNH TEeCTMpOBaHue,

Hanuuve ymenun

YmeeTt

He yMeeT pa3HOCTOPOHHE

YMeeT Ha HayanbHOM

He yYMeeT pa3HOCTOPOHHE

YMeeT pasHOCTOPOHHE

BbINOJIHEHNE
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pPa3HOCTOPOHHE NOAXOAUTb K PELLEHMIO YPOBHE pa3HOCTOPOHHE NoAXOAMUTb K PeLLEHUo NoAXOAUTb K peLLeHUo MHAMBUAYanNbHbI
noaxoauTb K 3agaum NoAXOAUTb K pPeLLeHUo 3ajaum 3a/1a4uM Ha BbICOKOM X 3afjaHui
peLLeHIo 3a4aun 3agayv YPOBHE
Hanuune HaBbIKOB Bnageet He BnageeT HaBblkamu Brnageet Brageet Ha cpeaHem Bnageet Ha BbICOKOM
(BnageHue onbITOM) | HaBblkamu peLleHns cTaHaapTHbIX nepBoHayanbHbIMM YPOBHE HaBblkaMu YPOBHE HaBblkaMu
peLueHus 3agad HaBblKamy peLLeHns peLUeHnst cTaHOapTHbIX peLueHnst cTaHaapTHbIX
CTaHOapTHbIX cTaHOapTHbIX 3a4av 3agay 3agad
3agaq
MonHoTa 3HaHMM 3HaeT ocHoB He 3HaeT ocHOB cTMnuncTukn | MimeeT npeacTaBnexve OpwueHTupyeTcs B B coBeplueHcTBe 3HaeT
CTUIUCTUKN O CTUNNCTUKE OCHOBaX CTUMNUCTUKM OCHOBbI CTUITUCTUKN
Hanuuve ymenunn YMmeeT oTnnyaTh He ymeeT otnuyath dakTbl YMeeT Ha HayanbHOM He ymeeTt oTtnunuatb YMeeT Ha BbICOKOM Texyumit
aKkTbl OT MHEHWUI | OT MHEHWUI 1 opMmpoBaTb YPOBHE oTnunyaTh hakTbl | akTbl OT MHEHWUN U YPOBHE oTnnyaTh hakTbl 6g>KHbu’7|
1 dopmmpoBatb COBCTBEHHbIE CYXXAEHMSI. OT MHEHUI U dopmupoBaTb OT MHEHUI U %HT onb
-4 CcOBCTBEHHbIE dhopmupoBaTb COBCTBEHHbIE CYyXOEHNS. dopmupoBaTb TecmpgsaH;/le
Vi CYXAEHUS. CcOBCTBEHHbIE COBCTBEHHbIE CYyXOEHWS. ’
BbINOSTHEHME
CYXOEHUS.
MHAMBUAYanbHbI
Hanuuve HaBbIKOB Bnageet He BnageeT HaBblkamu Bnapeet Bnapeet Ha cpegHem Bnapeet HaBblkamu X 3a0aHIIA
(BnageHue onbiTom) | HaBblkaMu NOrMYECKOro MbILLEHUS nepBoHaYanbHbIMU YPOBHE HaBblKaMu TIOrM4ECKOro MblLLMAEHNsI
NOrM4ecKoro HaBbIKaMW NTOMMYECKOro TIOrMYECKOro MblLLNEHNsI Ha BbICOKOM YPOBHE
MbILLMIEHUS MbILLMEHUS
MonHoTa 3HaHMW 3HaeT OCHOBHbIE He 3HaeT OCHOBHbIe 3aKOHbI | YacTuyHO 3HaeT CB06oaHO opueHTupyeTca | B coBeplueHcTBe 3HaeT
3aKOHbI eCTeCTBEHHOHAaY4HbIX OCHOBHbI€ 3aKOHbI B OCHOBHbIX 3aKOHaX OCHOBHbI€ 3aKOHbI
€CTEeCTBEHHOHay4 | AMCUMNMWH €CTeCTBEHHOHAYYHbIX €CTeCTBEHHOHAYYHbIX €CTeCTBEHHOHAYYHbIX
HbIX AMCUMNIVH OVUCLUMNNH OVUCLUMNINH ancumnnnH Tekywuin,
Hanuuve ymeHnnn Ymeet He ymeeT nporHo3unpoBatb YMeeT Ha HayanbHOM YMeeT Ha cpefHeM YMeeT nporHo3mpoBaTb py6exHbIn
nporHo3npoBarb nocrneacTBys peLLeHui YPOBHE NPOrHo3npoBaTh | YpOBHE MPOrHO3MpoBaThb nocrneacTBuysl peLleHnin Ha KOHTpPOrb,
MO-5yk1 nocnencTeung NOCNeACTBUSA peLLeHNi NOCNeACTBUSA peLLeHNi BbICOKOM YPOBHE TecTupoBaHue,
peLLeHnH BbIMOJSIHEHNE
Hanuuve HaBbIKOB Bnapeet He Bnageet HaBblkamu Bnapgeet Bnapeet Ha cpegHem Bnageet Ha BbICOKOM MHOMBUAYanNbHbI
(BnageHue onbiTom) | HaBblkaMu aHaNMTUYECKOro MbILLIEHNST | NepBOHAYanbHbIMU YPOBHE HaBblkamu YPOBHE HaBbIkaMu X 3afjaHui
aHanuTU4eckoro HaBblkamMu aHanuTU4eckoro aHanuTU4eckoro
MbILLMEHUS aHanuTU4eckoro MbILLMEHUS MbILLMEHUS
MbILLMIEHUS
MonHoTa 3HaHun CyLwHocTb He 3HaeT cylHocTb MoBepxHoCcTHO 3HaeT cyLlHoCTb B coBepLueHcTBE 3HaeT
COBPEMEHHbIX COBPEMEHHbIX TEHAEHLUIA OopueHTUpyeTcs B COBPEMEHHbIX TEHAEHUNA | CYLLHOCTb COBPEMEHHbIX
TeHOEHLMI pPasBUTUSA TEXHUKN U COBPEMEHHbIX pa3BUTUSA TEXHUKN 1 TEHOEHLMIA pas3BuTus
pa3BUTUS TEXHUKWU | TEXHomorui B obnactu TeHAEHUUsIX pa3BUTUSI TexHonorui B obnactu TEXHUKN U TEXHOMOrniA B
N TEXHOMorMm B | TeXHoCHEpPHOW TEXHUKN N TEXHOMNOMMA B | TeXHOCepHon obrnacTtn TexHocdepHomn
obnactn 6e3onacHocTn obnacTtn TexHocdepHon | 6e3onacHOCTM Ha 6e3onacHocTu
TexHocdepHomn 6e3onacHocTn CpefHeM ypOBHe Texyumit
6e3onacHocTn yumm,
= pybexHbIn
Hanuune ymeHui Pewatb Tunosble | He ymeeT pelsatb TMnoBble [MoBEepXHOCTHO 3HaKoM C
YMeeT pelwatb TuMNoBble | YMeeT pellatb TUMOBbIE KOHTpOnb,
3agaum no | 3aga4u no obecneveHuto Pewatb TUMOBbIE
OrnkK-1 MO-1onk-1 3agaun no obecnevyeHuoo | 3agadm no obecnevyeHuo TecTupoBaHue,
obecneyeHnto 6e3onacHoOCTH YyenoBeka B 3agaun no
6e3onacHocTn YyenoBeka B | 6e3onacHOCTM yenoBeka B BbINOSTHEHME
©6e3onacHocTu cpepne obuTtaHus obecneyeHuto
. cpene obutaHust | cpene obuTaHust | nHOMBMAYarbHbI
YyernoBeka B cpefie | (MPOU3BOACTBEHHOM, 6e3onacHoOCTK YenoBeka . o o
_ (nponsBoaCTBEHHON, (npousBoaCTBEHHOM, X 3afaHui
obuTanus oKpy>XKatoLen) B cpege obuTaHus . .
. OKpy>XatoLLen) Ha | oKkpyxatoLen) Ha
(npousBoaCTBEHH (npounsBoacTBEHHON,
2 o ~ CcpefHeM ypoOBHe BbICOKOM YPOBHE
O, OKpyXatoLlen) OoKpyXatoLen)
Hanuune HaBbIkOB PelueHus He BnapeeT HaBblkamu BrageeT HaBblkaMu Brageet HaBblkaMu BrageeT HaBblkaMu
(BnageHue onbITOM) | TUMOBBIX peLueHnst TUMOBbIX peLleHNs TUMOBbIX peLleHNs TUMOBbIX pEeLLIeHMs1 TUMOBbIX
cuTyauum no | cutyauuii no obecneyveHuo cuTyaumi no cuTyaumi no cuTyaummn no
obecnevyeHuto 6e30nacHOCTU YenoBeka B obecnevyeHuto obecneyeHuto obecneyeHunto

6




6e3onacHocTu

cpefe obutaHus

6e3onacHoCTM Yenoseka

6e3onacHoOCTK YenoBeka B

B6e3onacHoCTK YenoBeka B

NO-20nk4

YyernoBeka B cpefie | (MPOU3BOACTBEHHOM, B cpefe obutaHus cpene obutaHus cpene obutaHus

obuTtaHus oKpy>KatoLen) (npounsBoacTBEHHON, (npounsBoacTBEHHON, (npounsBoacTBEHHON,

(Npon3BOACTBEHH OKpYXatoLLen) Ha OKpYXatoLLen) Ha OKpYXatoLLen) Ha

O, OKpyXaroLen) HW3KOM YpOBHE CpedHeM ypoBHe BbICOKOM YPOBHE
MonHoTa 3HaHwWi CyLHocTb He 3HaeT cyLwHocTb MoBepxHOCTHO 3HaeT 3HaeT cyLHOCTb B coBepLueHcTBe 3HaeT

COBPEMEHHbIX COBPEMEHHbIX CYLLHOCTb COBPEMEHHbBIX | COBPEMEHHbIX CYLLHOCTb COBPEMEHHbIX

VH(OPMALMOHHBI | MH(OPMaLMOHHbIe VHOPMaLIMOHHbIe VHOPMaLMOHHbIE MHOPMALIMOHHbIe

€ TEeXHONMOorMM W, | TEXHONOrUM W, MPUHLMMbI TEXHOMOIVN 1, TEXHOMOMMN 1, MPUHLMMbI TEXHOMOMMM 1, MPUHLMMbI

NpYHLMNbI YHKLMOHNPOBaHUS NpUHLUMNbI (hYHKLMOHMPOBaHUS (hYHKLMOHMPOBaHUSA

YHKLMOHMPOBaH | M3MEpUTENbHOW U hYHKLMOHMPOBAHMSA n3MepUTesbHOM U n3MepuUTenbHON U

s BbIYMCINTENBHOW TEXHUKN n3MepUTesbHOM U BbIYMCNIUTENBHOM TEXHUKW | BbIYUCIIUTENBHON TEXHWKN

N3MEepUTENbLHON 1
BbIYMCIIUTENBHON
TEXHUKN

BbIYUCIIUTENBHON
TEXHUKN

Ha cpegHeM ypoBHe

Hanuune ymenui

MpumeHaTb
N3MepUTENbHYIO U

He ymeeT npumeHsTb
N3MepUTENbHYI 1

YMeeT npumeHsTb
N3MepUTENbHYIO U

YMeeT npumeHsTbL
N3MepUTENbHYIO U

YMeeT npumeHsTb
N3MepuTEnbHYIO 1

BLIMCIMTESIHYIO BbIYUCIIUTENBHYIO TEXHUKY BbIYUCIIUTENBHYHO BbIYMCIIUTENBHYIO TEXHUKY | BbIMUCTIUTESIbHYIO TEXHUKY
TexHUKY TEXHUKY Ha HU3KOM Ha cpeiHeM ypOBHe Ha BbICOKOM YPOBHE
ypoBHe
Hanuuve HaBblkoB He Bnageet HaBblkamu BnapeeT HaBblkaMu BnapeeT HaBblkaMu BnapeeT HaBbikaMu
(BnageHue onbiTom) | MpuMeHeHust NPVYMEHEHVSI COBPEMEHHBIX | MPUMEHEHUS] NpYMeHeHsI NpVYMeHEeHVs!
COBPEMEHHbIX MHOPMALIMOHHBIX COBPEMEHHbIX COBPEMEHHbIX COBPEMEHHBIX
VH(OPMALMOHHBI | TEXHOMOTWIA MHOPMALMOHHBIX VHOPMALMOHHBIX VHOPMALIMOHHBIX

X TEXHOMOrMmn

TEXHOMOIMIN Ha HU3KOM
YpOBHE

TEXHOMNOr Ha cpegHem
ypOBHe

TEXHOMOrMIA Ha BLICOKOM
YpPOBHE

TekyLwun,
pybexHbIn
KOHTpOIb,
TECTMpPOBaHUe,
BbINOSHEHME
MHAMBUAYanbHbI
X 3agaHun




2.4 Ilornyeckue u cogepxaTtenbHble B3aUMOCBA3N QUCLUMIIVUHDBI C
ApYyrMmMu aucuunivHamMm v npaktukamm B coctase OOl

OVcumMnnuHbl, NPaKTUKK*, Ha KOTopble oNUpaeTcs codepKaHue
AaHHOW ANCLUUNNNHBI

MepeyeHb TpeboBaHWi,

CHOPMMPOBAHHBIX B XO4€ U3Y4eHWs

VHOekc n HanveHoBaHue
OUCLMNAWH, NPaKTUK, Ans
KOTOPbIX CoAepXaHne

MHaekc n HanmeHoBaHue
OUCLMNAWH, NPAKTUK, C
KOTOPbIMW AaHHas
ancuunnmHa

MHaeke 1 MPEALLECTBYIOLLNX [@HHON AVCLMNMNHBI ocBauBaeTcs
HauMeHoBaHue (B MOAANbHOCTU «3HaTh U1 2
BLICTYNaeT OCHOBO napannesnbHo B xoae
MOHUMATb», KYMETb AeNaTby,
0f1HOro ceMecTpa
«BMaAeTb HaBbIkaMu»)
Kypc cpeaHeii 3Hartb: B61.0.27 Teopusa B51.0.06 Beicluas
061e06pa3oBaTenbHON | —  OCHOBHbIE 3aKOHbI U NOHATUS ropeHus 1 B3pbiBa mMaTeMaTmka
LUKOTTbI O chuamu; 51.0.29 51.0.14 Lindpossie
AvcumniiiHam —  OCHOBHbIE pacyeTHble MmoporasoavHammka TexHonormm
«Dusnka», «Anrebpar, -
«leomeTpusi» g (nbpoopr“p/)lzjl;:/llhoe obecneveHune B1.0.13 besonacHocte
: - XU3HeOeAaTenbHOCTH
«MHdbopmaTukay. KOMMbIOTepa Ha A

Nnonb30BaTENbCKOM YPOBHE.

Ymerb:

—  MpOU3BOAUTb BbIYUCIEHMS U
pac4yeTbl C UCMOMb30BaHNEM
OCHOBHbIX 3aKOHOB (PU3MKN;

—  MoJenupoBatb duanyeckune
SIBNEHUS U CUTYaLMOHHbIE
3agauu;

—  MPUMEHSITb MaTeMaTU4ecKui
annapaT ans pelleHus
dusnyecknx sagau;

—  MpOU3BOAUTb BbIYUCIIEHMS U
MozenupoBaTb unsndeckme
NPOLIECCHI C UCNOSb30BaHNEM
nepcoHanbHOro KOMMNbTEPA.

BnageTtb HaBblkamMu:

—  pelUeHus 3agad no pusuke;

—  MOCTPOEHMUS PUCYHKOB,
rpadvkoB, gnarpamm;

—  YTEHUS OCHOBHOW U
OOMONHUTENBHOWN NUTEpPaTyphI
no dwmauke.

* - NS HEKOTOPbIX AUCLUMIIMH NepBOro roga obyyeHus LenecoobpasHo ykasaTb Ha B3aMMOCBS3b C MPEeALLECTBYOLLEN MOATOTOBKON
obyvaloLmxcs B CTapLUen LLKone

2.5 ®opmMbl MeTOANYECKNX B3aUMOCBA3eM QUCLUNIINHBI C APYTMMU AUCLUNIIMHAMU U
npaktukamm B coctase OMNOI

B pamMkax metogmdeckon paboTbl NPUMEHSOTCA criegyrowme hopMbl METOANYECKUX B3aUMOCBSI3EN:

— Y4YET coaepxkaHua npealecTBylLmnX AucumniavH npu dopmupoBaHun paboyer nporpaMmmebl
nocnegyoLwen ANCUNNINHLI,

— cornacoBaHve paboyen nporpaMmMbl NpeaWeCcTBYOLWEN AMCLUMNIVHBI BEAYLIUM NpenogaBsaTenem
nocneayoLwen AUCUUNINHBI;

— COBMECTHOe OOcyXdeHue BeaylMMK NpenofaBaTensMy NpeflecTBYOWEN M nocrenyowen
ONCUMNIINH pe3yNnbTaToOB BXOOHOMO TECTUPOBAHMS NO NOCreayLwen UCUNMINHE;

— y4yacTue BefyLlero npenogaeartensi nocnefylowen QUCUMNIIMHBI B Npoueaype npMéma 3ayeTta C
OLIeHKOW/3K3aMeHa Mo npeablayLien.

2.6 CouunanbHO-BOCNUTATESNbHbIA KOMAOHEHT AUCLIMMNSIUHbI

B ycrnoBusix co3gaHHOW BY30OM COUMOKYMbTYPHOW cpefbl B pe3ynbrtarte U3ydeHus ANCLMMINHDBI:
GOopMMPYOTCS MUPOBO33PEHME U LEHHOCTHbIE OpUEHTauMM O0YyYarLMXCS; UHTENNEKTyarnbHble YyMEHUs,
Hay4YHOe MbIlUeHne; CNOCcoBHOCTb MCMNONb30BaTh nony4yeHHble paHee 3HaHuA, yMeHuA, HaBblKK, pa3BuTue
TBOPYECKMX Hayar.

BocnutaTenbHble 3agayn peanusyoTcs B npolecce obLeHns npenoaasaTtens ¢ o6y4arowmmincs, B
MCMONb30BaHMN aKTUBHbIX METOA0B 00Yy4YeHUs1, NobykaatoLmx obydatomxcs nposiBuTb cebs B COBMECTHOM
OEeATENbHOCTU, MNPUHATL OLEeHOYHOoe pelleHne. KonnekTuBHble BuAbl OEATENbHOCTU  CNoco6CTBYOT
NpMobpeTEHN0 HaBLIKOB paboTbl B KOMMEKTMBE, YMEHUS1 ynpaBneHus KonnektuBoMm. CamocTosiTenbHast
pabota cnocobcTByeT BblpaboTke y ob6ydaroLlMxcsa CnoCOBGHOCTM MPUHUMATL peLleHVe U HaBbIKOB
CaMOKOHTPOSS.




Yepes cBs3b ¢ HUPC, ocywecTtBnsiemo BO BHey4ebHOe Bpemsi, coumnanbHO-BOCMUTATESbHbIN
KOMMOHEHT OPMEHTMPOBAH Ha:

1) apanTauuto n BCTpavBaHuMe oOOyyalwmxcs B OOLWeEeCcTBeHHy >Xu3Hb BY3a, ykpenneHue
MEXITMYHOCTHbIX CBSI3EN N YBEPEHHOCTW B MPaBUbHOCTM BbIGpaHHOM npodeccuy;

2) npoBedeHMEe CUCTEMATMYECKOW W  LeNeHanpaBleHHON NpodOopUEHTaUmMoHHONn paboTbl,
hopMMpoBaHmMe TBOPYECKOrO, CO3HATENMBHOIO OTHOLLEHWS K TPYAY;

3) dhopmmpoBaHme obLLEKYNbTYPHBIX KOMNETEHUNNA, YKPENfeHne NNYHbIX 1 FPYNnoBbIX LEHHOCTEN,
00LLeCTBEHHbIX LIEHHOCTEN, LLEHHOCTN HenpepbIBHOro 06pa3oBaHus;

4) rpaxgaHcKo-npaBoOBOe BOCMUTAHUE NINYHOCTMU;

5) natpuoTudeckoe BocCnMTaHWe obyyarolimxcs, opMUpoBaHUe Moaenn npoeccuoHansHoM
3TUKM, KYNbTYPbl 9KOHOMUYECKOTO MbILLNIEHUS, AEeNOBOro 06LeHNs.

Ob6beguHeHne anemMeHTOB 0OpasoBaTesflbHOM M BOCMMTATESNIbHOW COCTaBMSOWEN AUCLMMINHDBI
cnocobcTByeT hopMUpPOBaHMIO OBLLEKYNBTYPHBIX KOMMNETEHLMA BbIMYCKHUKOB, KOMMETEHLMN COLManbHOro
B3aUMOJENCTBUSI, CAMOOPraHn3aLmmn n camoynpaBneHnsi, CUICTEMHO-AEATENbHOCTHOIO Xapakrepa, co3gaeT
ycnoBus, HeobxoanmMble O BCECTOPOHHErO PasBUTKS JIMYHOCTW.

3. CTPYKTYPA U TPYAOEMKOCTb YYEEHOW AUCLUMNUHBI

OucumnnuHa mnsydaetca B 2 cemectpe 1 kypca. NMpogomkntenbHoCcTb cemecTtpa 17 1/6 Heaenb.
O6wwasn TpyooeMKoCTb ANCLMNIIMHBI COCTaBMsEeT 4 3a4eTHble eanHuubl, 144 yaca.

Peanusauma gucuunivHbl NO OYHO-3a04HOM hopme OOy4YeHWs OCYLLEeCTBIAETCH C Y4aCTUYHbIM
NPUMEHEHEeM 3MEeKTPOHHOro 0By4eHUs 1 ANCTaHLUMOHHbBIX 06pasoBaTenbHbIX TEXHOOMN.

TpynoemkocTb Yac B aya./
¢ npumeHennem 30, AOT, yac
Bua yyebHow paboTbl qu(%-osszl;Haﬂ 3a04Has hopma
2 cem. 1 kype L
(3¢c) Kypc(nic)
1. AyAUTOpHbIE 3aHATUSA, BCETro 36/18 2 14
- Jlekunn -/18 2 6
- MpakTnyeckne 3aHATUS (BKNOYasa CEMUHapbI) -/2
— JlabopaTtopHble 3aHATUSA 16/ - 8
2. BHeayanTopHas akageMmunyeckas paboTta CTyAEeHTOB 72 34 94
2.1®dukcupoBaHHble BUAbI BHEayAUTOPHbIX CAMOCTOATENbHbIX
pabor: 20 12 16
BbinonHeHve u coava/3awmMra MHAMBUOYanbHOro/rpynnoBoro 3agaHns B 20 12 16
Buoe*
—nHOaMBMAYyansHoe 3ajaHue 20
—KOHTpOnbHas paborta 12 16
2.2CamocTosiTenibHOe usy4eHne TeM/BonpocoB NporpaMmbi 15 18 45
2.3CamonoarotoBKa K ayAUTOPHbLIM 3aHATUAM 27 8
2.4CamonoaroToBKa K y4acTUIO M y4acTue B KOHTPOJIbHO-OLIEHOUYHbIX
MeponpuUaTUAX, NPOBOAUMBIX B PaMKax TEKYLLEro KOHTPONS OCBOEHMWS 10 4 16
ONCUMNIVHDI (3@ UCKITIOYEHUEM YyYmeHHbIX 8 nn.2.1 — 2.2):
3. MonyyeHune 3Kk3amMeHa No UTOraM OCBOEHUSI AUCLUMNIUHBI 36 9
Yacbl 144 36 108
OBLLUASA TpyAoeMKOCTb AUCLUNITUHDI 3ayeTHbIe
eAVHNLbI 4 L 3

* KP/KI, pecepartal/acce/npeseHTaumm, KOHTPONbHON paboThl (4118 CTYOEHTOB 3a04HON hopMbl 0BYy4eHNst), pacyeTHO-
rpacuyeckom (pacHeTHO-aHaNUTUYeCKon) paboTel 1 ap.




4. COOEPXXAHUE U CTPYKTYPA OANCLUUMIINHDbI

4.1 YKkpynHeHHas cogepKaTeribHasA CTPYKTypa AUCLUNIIMHBI U

obuwas cxema ee peanusauum B y4eb6HOM npouecce

TpyooemKocTb pasgena v ee pacnpegenenune no smgam

x
© 35
y4ebHowm paboThl, Yac B T.4. ¢ npumeHeHnem 30, [OT, vac. ) E T é g
oo TES
Howmep v HanMmeHoBaHe AynutopHas pa6ota BAPC zQ 5¢8
pasgena y4ebHom - K g— s 2z
AVCLMNINHGI, ® SaHsATUA I 2t o2
YKpYMHEHHbIE TEMBI g ol S| 8. g ° T 35 @ 2 s2g
pasgena S |g|2|2%28%| 50 g S5 28 2ok
| 2| g2 | g3 @ S § I 228
< o T Qo © o S < a
© g s % § < Z 99
g £ 8 °
1 2 3 4 5 6 7 8 10 11
Ou4Ho-3a04Has ¢phopma obyyeHus
1 | Mexatuka 24 | 10 | 4 6/- 14 4 TeCT”%Ba”"'e' gr||<|<11
MonekynsapHas ) : TectupoBaHue, YK-1
2 cusuKa 21 7 /3 4/ 14 4 N3 ONK-1
BAnekmpuyecmso u TecTupoBaHue, YK-1
3 | meremuam 24 8 |4 4l 16 4 n3 OrK-1
4 | Onmuka 20| 6 |4 2/- 14 4 TeCT”%Ba”"'e’ gr||<|<11
BnemeHmbi husuku
5 | amoma u amomHozo 19 5 -/3 2 14 4 TeCTM&%’BaHme’ (;/I'II<K11
s0pa
WToro no aucumnnuxe 144 36 /18 2 16/- 72 20
MpomexyToyHas 36 X X X X X X aK3aMeH
arTecTaums
3aouHasa chopma obyyeHus
1 Kypc 3uMHsAA ceccus
1 | Mexanua 3% | 2 |2 34 8 TeCT"";’(‘l’fa”"'e’ oyrl|<|<11
WToro B cemecTtpe 36 2 2 34 8
MpomexyTo4vHas
X X X X X X
aTTecTauus
1 kypc JleTHsas ceccus
MonekynsapHas TecTnpoBaHue, YK-1
2| pusuxa 261 6 |2 4 20 8 kP OMK-1
dAnekmpuyecmso u TecTnpoBaHue, YK-1
3 MazHemu3am 31 6 2 4 25 8 KP OrlK-1
4 | Onmuka 21 1 1 20 8 Tecmch;)BaHme, OyI'II<K11
SnemeHmbi pusuku
TecTupoBaHue YK-1
5 | amoma u amomHo20 21 1 1 20 8 ’
70pa KP OrK-1
WToro B cemecTpe 99 14 6 8 85 32
WToro no gucumnnuuHe 144 16 8 8 119 40
MpomexyTo4vHas
9 X X X X X X 3K3aMeH
arTecTaums
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4.2 JleKUMOHHbIN KypC.
MpuMepHbIM TeMaTUYECKMIA NaH YTeHUs NeKLuMin No pasaenam AUCLUNIIUHbI

- MaTepuanbHo-TEXHNYeCKoe obecneyeHre NeKUMOHHOro Kypca — cM. lMpunoxeHue 6;
- obecneyeHne NeKUMOHHOTO Kypca y4ebHol, yuebHO-MeToanYeckon NuTepaTypon U NHbIMU BMBNMOTEYHO-MHOPMAaLMOHHBIMU
pecypcamu 1 cpefcTeamu obecneveHns obpasoBaTenbHOro npotecca — M. Mpunoxenust 1 m 2.
Bo3moxHble BUABI OHNalH-B3aMMOAENCTBUS NpeAcTaBneHbl B MNopsaake onpeaeneHns COOTHOLLEHUS] 0O6bema 3aHATUI, MPOBOAUMbBIX
nyTem HernocpeaCcTBEHHOro B3auMoAenCcTBINS Nefarornyeckoro paboTHrKa ¢ 0byyaroLmMmces, Npy peanu3aunm obpasoBaTenbHbIX
nporpaMMm Unu nx 4YacTten ¢ NPUMEHEHNEM INEKTPOHHOTO 00yYeHWs1, AMCTaHLMOHHBIX 06pasoBaTenbHbIX TexHonorun B PrbOY BO
Owmckun FAY

MpumeHsemble
TpynoemKocTb no MHTEPaKTMBHbIE (hOpMbI
Ne pasgeny, yac, B 0o0yyeHus B T.4. BUAbI
TM.c 30, 00T OHNawH-B3auMoaencTBnsa unm
Tema nekumm. OCHOBHbIE BOMPOCH! TEMbI cpegctea 30
© =
@ = OHHO™ 1 3a0unas OHnaiiH-
= Z 3a04Had B aygutopuu
@ 3 dopma dopma paboTta
o
1 2 3 4 5 6 7
Tema: MexaHuka
1. KnuHematuka
1 192 2. AnHamuka 4 2 Jlekums - TNekumns-
' 3. 3akoHbI coxpaHeHust becena BebuHap
4. MexaHuka xXunagkocten
5. MexaHu4eckne konebaHmsi 1 BOSHbI
Tema: OcHo8bI MONEKYsAPHOU ¢hu3uKu
1. OCHOBHbIE MOMNOXEHNS MONEKYNSAPHO-
KMHETUYECKON TEOPUN. Y paBHEHNE COCTOSIHNS
2 34 maeanbHOro rasa 3 2 neKumg - neKLlVlﬂ'
' 2. OCHOBHbIE NONOXEHUSI TEPMOANHAMUKN ) becena BebuHap
3. XugkocTtun. dasoBble nepexoabl
4. Kpuctannuyeckue n amopcHble Tena.
CBowicTBa TBEpAbIX Ter.
Tema: dnekmpu4ecmeso U MacHemu3sm
1. OCHOBbI 9NEKTPOCTATUKN
2. NoCTOSIHHBIN TOK Jekuus - Jlekuyunsa-
3 45,6 -14 2
3. MarHutHoe none becepna BebuHap
4. OnekTpoMarHUTHas UHAYKUUS
5. OnekTpomarHuTHble konebaHus 1 BOSHbI
Tema: OnTuka
4 67 1. 3aKoHbl reOMETPUYECKON ONTUKM 4 1 Jlekums - TNekuus-
' 2. BonHoBas ontuka becena BebnHap
3 KBaHTOBasi onTuka
ATOMHasa dusnka
5 8,9 | 1.3nemeHTbl bn3mnkm aToma -3 1 Nexups - Nekumn-
becena BebnHap
2. OnemeHTbl (h13nKM aTOMHOrO sapa
O6Lwwasn TpyaoeEMKOCTb NEKLMOHHOIO Kypca -/18 8 X
. ) M3 HUX B MHTEPAKTMBHOMN
Bcero nekuuii no gucumnnude: | 4vac. - yac.
dopme:
OYHO-3a04Hasa popma obydeHusa | 18 O4HO-3304Hast dhopma 18
oby4eHuns
3ao4Hasa opma o0byyeHus 8 3ao4Hasa oopma o0byyeHust 8
lpumeyaHus:
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4.3 NMprmepHbIN TeMaTU4ECKNI NNaH NPaKTUYECKNX 3aHATUN
no pasgenam AUCLUNIUHbI

Tema 3aHsaTUA /
No TpynoemkocTb No
MpuMepHbIe BONPOChI Ha 06CYKaeHue pasfaeny, 4ac. c
BSi3b
Wcnonb3yemble
— o 3aHATUSA
Cx = oyHas / WMHTEPaKTMBHbIE (POPMbI ¢ BAPC*
g 5 = . OYHO- | 3a04Has
g = (Ans cemmHapCKUx 3aHATUI)
&9 = 3a04Hag | copma
a2 | @ copma
1 2 3 4 5 6 7 8
Tema : AmomHas ¢pusuka
PaboTta B
7 8 . -2 ocCrl
1. PelueHve 3aa4 no aToMHOM dmanke MarbIx rpynnax
Bcero npaktnyeckmx 3aHATUin No o .
. | vac. M3 HMX B MHTEpakTuBHONM hopme: | yac.
OVNCUMNIVHE:
- 04YHO-3a04HasA popMa obyyeHust | -/2 - 04YHO-3a04HasA hopmMa obydeHus 2
- 3a04Hasn popma obyyeHus 0 - 3a04Hasn popma obyyeHus 0
B ToM uucne B oopme ceMUHapCKnX
3aHATUN
- OYHO-3a04Hasi opma obyyeHus
- 3a04Hasa popma oby4eHus

* YenosHbie 06o3HaueHus:
OCIN - npegycmoTpeHa obssaTensHas camonoArotoBka k 3aHATuio; Y3 CPC — Ha 3aHAaTWUM BbldaeTcs 3agaHne Ha KoHkpeTHyto BAPC;
MNP CPC — 3aHsATNe cofepxaTternbHo basvpyeTcs Ha pesynbTaTax BbiNoNHeHns obyyarowmnmes koHkpeTHon BAPC.

lMpumeyvaHusi:

- MatepuasnbHO-TeXHN4Yeckoe obecneyeHne NpakTUYecknx 3aHATUN — cM. MNpunoxexue 6;

- obecneyeHne MNpaKTUYECKUX 3aHSATUN y4eOHOWN, y4yebHO-MEeToAMYecKon NUTepaTypon U MHbIMU BUBANOTEYHO-MH(OPMALIMOHHBIMK
pecypcamu n cpeactsamMm obecneyeHuss obpasoBaTenbHOro npouecca — cMm. Npunoxennst 1 n 2.

Bo3amoxHble BMAbI OHNaWH-B3auMOAENCTBUA NpeAcTaBneHbl B [opsake onpefeneHns COOTHOWEHWUA obbemMa 3aHATWIA, NPOBOAUMBIX
nyTeM HenocpefcTBEHHOro B3aMMOAENCTBUS nedarormyeckoro paboTHuka c obyvarowymcsi, npyu peanusauum obpasoBaTenbHbIX
nporpaMM Wnmn MX YacTew C NPMMEHEHUEM JNEKTPOHHOro Oby4eHus, ANCTaHUMOHHBIX obpa3oBaTenbHblX TexHonorun B Pr60Y BO
Owmckun F'AY

4.4 NNabopaTopHbIN NPAKTUKYM.
MpumepHbIN TEMaTUYECKMI NaH NnabopaTopHbIX 3aHATUI NO pasfenam AUCLUNIIUHbI

Homep Cssasb ¢ BAPC
. : ot q
5 +
= 2 TpynoemkocTb J1P, Yac. & D PUMEHAEMBIE
= o o o T o s MHTEPaKTMBHbIE hOpMbI
T © Tema nabopaTtopHon ?m (=] o
© © o B T.4. BUObl OHManH-
* ® a paboThl 8« o & .
© o s gy © & B3aMMOAENCTBUS UMK
5 5 o) 2% (e} cpeactea 90 *
=8 I o 387F Z 3z
) s o > F 5E&
® o] = T o (o] 9
o = © [ o s
© S Qg es
8— o C 9 s 3
S © OuHo- = I m
S © 3a04Has Q T O
e = 3ao4Has 2 ™ I
dopma © o
dopma O
1 2 3 4 5 6 7 8 9 10
Onpepenexve
3aHATre B
reoMeTpUYEeCcKnX
1 1 2/- + - MarnbIxX
pa3MepoB Ten un
BblYMCIIEHME OLUIMBOK rpynnax
l .
3aHATve B
2 2 | Ynpyrun ygap wapos 2/- 2 + - MarnbIx
rpynnax
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Onpepnenexve
napameTpoB SamsiTve B
3 3 P P 2/- + — ManbIx
dusnyeckoro
rpynnax
MasiTHUKA
Onpepenexne
KOSEX)Q)MLI,VIGHTa SarsTve B
4 4 2/- + - mManbIX
[Nyaccona gns
rpynnax
2 BO3yxa.
Onpepnenexve 3aHATHE B
5 5 | koacpduumeHTa 2/- + - Marnbix
BSA3KOCTU XNOKOCTH. rpynnax
Onpepenexve
enbHOoro
Xﬂn OTUBIEHUSA SahATHE B
6 6 P 2/- + - mManbIX
NpoBOAHMKA C
rpynnax
NOMOLLbIO MOCTMKA
3 YutcroHa.
Onpepenexve
rOpU30HTanbHOM 3aHsaTre B
7 7 cocTaBnsoLen 2/- + - ManbIX
MarHuMTHOro nons rpynnax
3emnu.
Onpepgenexve onuvHbl
CBETOBOW BOMHbI C 3aHATHE B
4 8 8 NoMoLLb 2/- + - Marnbix
AndpakuMoHHOM rpynnax
peLueTkn
O6wasn
Vitoro JIP TpyAoemMkocThb JIP 16/-

5 NMPOrPAMMA BHEAYOUTOPHOW AKALEMUYECKOW PABOTbI
OBYYAKOLLKMXCA NO ANCLUNNUHE

5.1 ®uKkcuMpoBaHHble BUAbl BHeayAUTOPHbIX CaMOCTOATENIbHbIX paboT

5.1.1 BbinonHeHUe UHAMBUAYaNbHOro 3agaHusi

Pasgenbl gucumnnuHbl, OCBOEHNE KOTOPbIX

o6yqarou.|,|/||v||/|c;| conpoBoXpgaeTcd Unm 3asepLiaeTca

BbIMNOJIHEHMEM MHAUBUAYaNbHOro 3agaHusa

KomneTeHummn, popmupoBaHue/passutme
KOTOpbIX 06ecneynBaeTcs B X04€e BbIMNONTHEHMS
MHAMBMAYANbHOro 3agaHus

Ne HanmeHoBaHue

1 MexaHuka YK-1 OlK-1
2 MonekynspHas dusmka n TepmognHamMumka YK-1 OlNMK-1
3 ONeKTpU4ecTBO 1 MarHeTU3m YK-1 OlMK-1
4 OnTuka YK-1 OlnK-1
5 ATOoMHas cdusmka YK-1 OlNK-1

VHovBuayanbHble 3aJaHus BbIMOSHAOTCS COMMAacHO BapuaHTy (HOMep MO CMUCKY B XXypHane npenofaBaTtens).
BapuaHTbl BbinoxeHsl B MOC. NpoBepeHHble npenogasatenem 3agarHusa npukpennsaiotca B MOC Kk cOOTBETCTBYOLUM
anemMeHTam 3agaHui.

3aaHuna no pasgeny ((MOﬂeKyﬂﬂpHaﬂ duraunka n TepmogmHaMmka»

5.1.2. [Mepe4eHb NHAMBUAYaNbLHOrO 3af4aHUn
3aaHna no pasgeny «MexaHuka»

3agaHus no pasgeny «AnNeKkTpMYecTBO U MarHeTU3M»
3agaHusa no pasgeny «OnTukay;
3apaHus no pasgeny «AToMmHas usmka»

LUKANTA U KPUTEPUUN OLLEHUBAHUA

— OLleHKa «3a4yTeHO» BLICTABMAETCH, €Cnv UHAMBUAYyanbHOE 3aJaHue pelLleHO BepHO, NpenocTaBrieHo B
YCTaHOBJIEHHbIV CPOK U 0ChOpMIIEHA B COOTBETCTBUMN C TPeOOBaHUSMY;.

— oueHKa

«HEe 3a4YTeHO»

0(POPMIIEHO B COOTBETCTBUM C TPeBOoBaHUAMMU.

BbICTaBndeTCcAaA ecnu. umHaumsugyarnibHoe 3ajaHue BbINOoJIHEHO He BEepHO, He




5.2 CamocTosiTennbHOE U3y4eHue TemM

dopma
Tema B cocTaBe pasgena/Bonpoc B COCTaBe TEMbI PacueTHas
Homep pasgena TeKyLLero
pa3sgerna, BbIHECEHHbIE HAa CaMOCTOATENbHOE TPYOOEMKOCTb,
ONCUMNITUHBI KOHTpOMs no
n3yyeHve yac
Teme
1 2 3 4
OuHo-3a04Han hopma obyUveHus
2 MpoLecchl B peanbHbIX rasax. 5 TecTupoBaHue
3 ONeKTpMUYEecKnin TOK B rasax 5 TecTupoBaHue
4 KBaHTOBbIE CBOWCTBA CBETA 5 TecTupoaHue
3ao4Has ¢popma ob6yyeHus
1 MexaHuka xngkocrten 7 TecTupoBaHue
2 MpoLecchl B peanbHbIX rasax. 7 TecTupoBaHue
3 AnekTpuyeckas EMKOCTb, NOTEHLMan. 7 TecTupoBaHue
3 OnNEeKTpUYECKNA TOK B rasax 7 TecTupoBaHue
3 [MpuHUMN OEeNcTBUSA NONYNPOBOAHWKOBbLIX MPUH0OPOB 7 TecTupoBaHue
4 Cwuna JlopeHua. OdpcpekT Xonna 7 TecTupoBaHue
5 ONEeKTPOMarHuTHble BoNHbl. Pagnocesasb. 7 TecTupoBaHue
6 Monspusauusi ceeta 7 TecTupoBaHue
7 ATOMHasa dmamka 7 TecTupoBaHue
lNMpumeyaHue:

- yuyebHas, yuebHo-MmeToaMnYeCcKasi nuTepaTtypa u uHble GMbnMoTevHO-MHPOPMaLMOHHbIE PecypChl U CpeacTBa obecneveHns
CaMOCTOSITENBHOIO M3y4YeHns Tem — cm. Mpunoxenns 1-4.

60%.

LUKANA U KPUTEPUMN OLLEHNBAHUA
— OLIEHKa «3a4TEeHO» BbICTaBISAETCS, €CNN NPOLIEHT NpaBuUIibHbIX OTBETOB Ha BOMPOCHI NMpeBbilLIaeT

— OUEeHKa «He 3a4YTeHO» BbICTaBIIAEeTCA, eCrn o6yqarou.|,vu7|c;| OTBETWUJ1 NpaBUJIbHO Ha MeHee, 4eM

60% BONpOCOB.

5.3 CamonoaroToBkKa K ayAUTOPHbIM 3aHATUAM
(KpOMe KOHTPONbHbIX 3aHATUN)

3aHATUi, no

XapakTtep OpraHunsaunoHHas . PacueTtHas
KOTOpPbIM O6wmn anroputm
NPEnyCMOTpeHa (copepxaHue) OCHOBa CAMONOroTORKY TPYOOEMKOCTb,
CaMOMOArOTOBKM CaMOMOAroTOBKU yac
CaMOMOAroToBKa
OyHo-3a04Has dopma obyyeHust

TTabopaTopHble BbiBog pabouen MnaH BbINONHEHUSA O3HakoMneHne ¢ MeTOAMKOM
3aHATUSA dopmMynbl, nabopatopHoW npoBefeHns nabopaTopHoi

MUCbMEHHBIN OTBET paboThbl paboTbl, noarotToska Tabnuy,

Ha KOHTPOJIbHbIE N3MEPSEMbIX U PpaCYETHBIX

BOMNpPOCHI BEJNYUH. 27
MpakTnyeckne BbiBog pabouyen MnaH BbINONHEHUSA O3HakoMneHne ¢ METOAMKOWN
3aHATUSA opmMynbl, NpaKkTU4ecKoro peLleHus 3agad no Teme.

NMUCbMEHHBIN OTBET 3aHATMSA BbinonHeHne gomalluHero

Ha KOHTPOIbHbIE 3aaHus

BOMNPOCHI

3aoyHasa popma oby4eHus

JlaBopaTopHble BbiBog pabouen MnaH BbINONHEHUA O3HakoMneHne ¢ MeTOAMKOMN
3aHATUSA dopmMynbl, nabopatopHoW npoBefeHns nabopaTopHoi

NMUCbMEHHBIN OTBET paboThbl paboTbl, nogrotoska Tabnuu, 8

Ha KOHTPOJlbHbIE
BOMNpPOCHI

n3mMmepsaemMbiX U pacHeTHbIX
BEJINYNH.

LWKANA N KPUTEPUUN OLIEHUBAHUA
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— OlLeHKa «3a4TeHO» BbICTABMAETCH, ecny obyyarowmiicss n3yunn TeMy nabopaTopHOro 3aHATUS,
OPVEHTUPYSICb Ha BOMPOCHI A1l CaMOMOArOTOBKMA, OQOPMWIT OTYETHbIM MaTepuan B BuOe OT4YeTa O
nabopatopHoit paboTe, CMOT BbINOSIHUTbL HEOOXOAUMbIE pacyeThbl U cAenaTb BbIBOAbI;

— OLEHKa «He 3a4TeHO» BbICTaBIISIETCS, €ClIM CTYAEHT HeakKypaTHO ohopMMI OTYETHBIA MaTepuan
B BMAe oT4yeTa o nabopaTtopHoii paboTe, He CMOT BbINOMHUTE HEOGXoAMMbIE pacyeTbl U caenaTh BbIBOADI.

— OLEeHKa «3a4TeHO» BbICTaBMNSETCH, €Cnu 00y4YaloLMINCs U3Yy4nur Temy NPaKTUYEecKoro 3aHsATuS,
OPUEHTMPYSCb Ha BOMPOCHI A1 CaMOoNoAroTOBKM, 0POPMUI AoMallHee 3a4aHue;

— OUEHKa «He 3a4YTeHO» BbICTABMSETCH, €CNU CTYAEHT He U3ydun TeMy MpakTUYECKOro 3aHsATUS,
3aTpyOHsieTcs B OTBETaX Ha KOHTPOJIbHbIE BOMPOCHI, HE BbIMOSHWI AOMAaLLHee 3adaHue.

5.4 CamonogroTtoBKa v y4yactue
B KOHTPOJIbHO-OLLEHOUYHbIX Y4€OHbIX MeponpusaTusix (paborax) NpoBOoAUMbBIX B paMKax TEKyLLEero
KOHTPOJIs OCBOEHUA AUCLUNITUHBI

KoHTponbHo-oLeHoYHoe y4ebHoe MeponpusTue, paboTa

CopepxaTtenbHas PacyeTtHas
Bua koHTpons TWN KOHTPOIS Mo XapakTepucTuka TPYOOEMKOCTb,
oxBaTy oby4varoLmxcs popma (TemaTnyeckas yac
HanpaBfeHHOCTb)
1 2 3 4 5
QOyHo-3a04Has dhopma 0byyeHus
BxogHown DpoHTanNbHbIN TecTtnpoBaHue Bonpocbl LWKOnbHOro -
Kypca pusnkm
Tekywmi DpoHTanNbHbIN OTtyeT no JlTaGopaTopHble paboTbl
nabopaTtopHowm
paboTte 4
Tekywmi DpoHTanNbHbIN BbinonHeHne [NpakTnyeckne 3aHaTUS
AOMaLUHero
3agaHus
Py6exHbIn MHavBuayanbHbIn TecTnpoBaHve Pasgenbl 1 —5 6
[MpoMexyTo4HbIN ®PpoHTanbHbIN Ok3ameH Mo BceMy nsyvyeHHomy -
maTtepuany Kypca
dPU3NKM
3aoyHas popma oby4veHus
BxogHon - - - -
Tekywmi VHavsuayansHbIn OTtueT no JlTabopatopHble paboThbl
nabopaTtopHom 4
paboTte
Py6exHbIn VHavsmayansHeIn KoHTponbHas Mo Bcemy Kkypcy dunsnkm 16
paboTta
[MpoMeXyTo4HbIN ®PpoHTanbHbIN Ok3ameH Mo BceMy nsyvyeHHomy

maTtepuany Kypca
PU3NKN
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6 MPOMEXYTO4YHAS ATTECTALIUA OBYYAIOLLINXCA
Mo PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUUMNIIUHDI

6.1 HopmaTtuBHas 6a3a npoBegeHus
NPOMEXYTOYHOM aTTecTauum ody4aroLmnxcs No pesynbTaTaMm U3y4YeHUs AUCLUNIIUHBI:

1) pencteyowee «lMonoxeHne o TeKyWEM KOHTPOME YCNEBAaeMOCTM, MNPOMEXYTOYHON aTTecTaumm
obyvarowmxcs no nporpammam Bbicllero obpasoBaHusi (bakanaBpuat, chneuuanuteT, marucTpaTtypa) u
cpeaHero npodeccnoHansHoro obpasoanus B Pre0Y BO Omckuin FTAY »

6.2. OCHOBHbIE XapaKTepUCTUKMN
NPOMEXYTOYHOM aTTecTauum odyvarLmxcsi N0 UToram U3y4eHus QUCLUNINHbI

yCTaHOBJ1I€HNE YPOBHA OOCTUXKEHUA KaXObIM 06y‘-IaI-OUJ,VIMCF| uenen

Uenb o .
0byyeHunsa No gaHHON AUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSALEN

n pome)KyTquoﬁ aTrecTauum -

nporpammeil

Popma
NPOMEXKYTOYHOWN aTTecTauum -

3K3aMeH

MecTo 3k3ameHa

B rpachmke yuye6Horo npouecca:

1) NOAroToBKa K 3K3aMeHy 1 cAaya 3Kk3aMeHa OCyLlecTBMnseTcH 3a
CYET y4ebHOro BpemeHn (TPYAOEMKOCTM), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYI0 CeCcCuto Ans 0byyaloLwmxcsi, CPOKM KOTOPOM
yCTaHaBMMBaKTCA NPMKa3oM MO YHUBEPCUTETY

2) pata, BpemMs 1 MEeCTO NPOBEAEHNS dK3amMeHa onpegensaercs
rpadmKoM CAavn 3K3aMeHOB, YTBEPXKAAEeMbIM AeKaHOM
BblIMycKaloLlero pakynoreta

Popma 3k3ameHa -

ycmHbIl (04HO)

Mpouenypa npoBeageHus
3IK3aMeHa -

npeacTaBneHa B POHAE OLEHOYHbIX CPEACTB MO ANCUUNIIMHE
(cm. MpunoxeHue 9)

Ok3ameHaUMOHHasA nporpamma
no yye6Hon gucumnsivHe:

1) npeacTtasneHa B OHAE OLEHOYHbIX CPeACTB N0 ANCLMMNUHE
(cm. MpunoxeHue 9)

2) oxBaTblBaeT pasgensl (B COOTBETCTBUM C M. 4.1 HacTosALero
OOKYMEHTa)

MeToaounyeckue maTepuanbil,
onpeaensowme npoueaypbl
OLleHMBaHUS 3HaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITUHE
(cm. MpunoxeHue 9)
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7 OBECMNEYEHUE YYEBHOIO NMPOLIECCA NO ANCUUNNUHE

7.1 BubnuoTte4yHoe, MHhopMaLMOHHOE U MeToAMYecKoe obecne4vyeHue
y4yebHoOro npouecca no AUCUUNInHe

B cooTBeTCTBMU C OEWCTBYIOLWLMMMK FOCYAapCTBEHHbIMM TpeboBaHUsIMKM Onst peanusauun yy4ebHoro
npouecca no avcumnnunHe obecneunsarLLen kadeapon paspabatbiBaeTca U NOCTOSIHHO COBEPLUEHCTBYETCS
yyebHo-meToandveckuin komnnekc (YMK), cooTBeTcTBYOWMIA aaHHOM paboyeli nporpamme. NMpu paspaboTke
YMK «kacbenpa pykoBoACTBYETCA YCTaHOBMEHHbIMU YHUBEPCUTETOM TpeboBaHMAMU K €ero CTPYKType,
COAEPXaHMI0 N OPOPMIIEHNIO.

OpraHusaunoHHo-meToau4eckum sapom YMK ssnstoTcsa:

- NonHasi Bepcum paboyern nporpammMbl y4eOHON AUCLMMANHBLI C BHYTPEHHUMU npunoxeHnsammn NeNe 1-
3,5, 6,8;

- (boHA oueHouHbIX cpeacTs no Hen ®OC (MNpunoxeHwue 9);

- MeToaMyeckMe pekoMeHZauuMuM Ans obyyaloLMXCs MO M3YYEHWIO AWCUUMIIMHBI U MPOXOXOEHUI0
KOHTPONbHO-OLEHOYHbIX Meponpustui (Mpunoxexne 4);

- MeToguYecKkne pekoMeHgaumy npenogasatensam no gucumnnuHe (MpunoxeHue 7).

B coctaB y4ebGHO-mMeTOOMYECKOrO KOMMMekca B o00sA3aTenbHOM MNopsigke Takke  BXoAsaT
nepeuncrieHHble B lpunoxeHumsax 1 n 2 WUCTOYHUKM y4eOHOM K yd4ebHO-MeToaMYeckon WHdopMaLnm,
y4ebHble pecypcCbl U CpeacTBa HarnsagHoOCTy.

MpunoxeHna 1 n 2 Kk HacTosdwemy y4ebHO-nporpaMMHOMY AOKYMEHTY B 00s3aTenbHOM nopsigke
aKkTyanuaupyeTcst Ha Hayano kaxgoro y4ebHoro roga

OnekTpoHHasa Bepcusa aktyansHoro YMKI, agantvpoBaHHas onsi obyyatolmxcsl, BbICTaBnsieTcs B
nHOpMaLMOHHO-06pa3oBaTensHON Cpeae yHuBepcuTeTa.

7.2 UHcpopMaLMOHHbIE TEXHOSOMNU, UCNOSIb3yeMble NPU OCyLLeCTBIIEHUU
obpa3oBaTenbHOro npouecca no AUCLUNIINHE; COOTBETCTBYHOLAA UM
MH(OPMaLMOHHO-TEXHOSIOTMYECKas U KOMNbIOTepHas 6a3sa

MHdopmMaumnoHHble TexHONorMmn, cnonb3yemMble Npu OCyLLeCTBIEHNN 0bpa3oBaTenbHOro npoiecca
no AUCUMNIUHE U cBedeHus 06 MH(OPMAaLMOHHO-TEXHOMNOIMYECKON U KOMMbIOTEPHON Oa3e, HeobxoaMMon
ONsl NPenofaBaHusa M U3y4eHus OUCLUNMWHLI, NpeactaBneHbl B MpunoxeHun 5. [JaHHOe NpunoXxeHue B
00s13aTENBHOM MOPSAAKE aKTYyanM3MpyTCs Ha Havarno Kaxxgoro yyebHoro roga.

7.3 MaTepuanbHo-TexHU4eckoe obecneuyeHue y4eGHoOro npouecca no AUCUUNINHE
CeeneHuss 0 MartepuanbHO-TEXHMYecKkon 6ase, HeobxoouMmon [Ana  peanu3auun  nNporpammbl
ONCUMNNUHBI, NpeacTaBneHbl B MNpunoxeHun 6, kotopoe B 06sa3aTenbHOM MOPSAKE akTyanuaupyeTcs Ha
Hayano Kaxgoro y4ebHoro roga.

7.4. OpraHusauuoHHoe obecneyeHue y4eOHOro npouecca v cneymanbHbie TPEeO6OBaHUA K HEMY
C yYeTOM xapakTepa y4ebHoM paboTbl N0 AUCLUNIIMHE
AyauTopHble y4yebHble 3aHATMA N0 AUCUMMNUHE BeAyTCA B COOTBETCTBMM C  pacnucaHueM,
BHeayaMTOpHas akagemudeckas paboTa opraHvM3yeTcs B COOTBETCTBUM C CEMECTPOBbIM rpadgmkom BAP n
rpacomvkamu cgavm/npuéma/sanTbl BbINOMHEHHBIX paboT. KoHCynbTupoBaHue obyyalowmxcs, nusyyaroLmx
AaHHY0 OUCUUNIVHY, OCYLLECTBNSETCH B COOTBETCTBMM C rpaddUKOM KOHCYMNbTaLWA.

7.5 KappoBoe o6ecneyeHue y4e6HOro npouecca no gUCUUNIINHE
CeBegeHuss o kagpoBoM obecrneyeHnn yyebHOro npouecca no AUCUMNIVHE NpeacTaBreHbl B
MpunoxeHun 8, koTopoe B 06si3aTerNlbHOM MOPSIAKE akTyanuanpyeTcs Ha Havano kaxaoro ydebHoro roga.

7.6. ObecneyeHne y4ebHOro npouecca no AMcuMnivHe Ans UHBanuaoB U nuy,
C orpaHn4eHHbIMU BO3MOXHOCTAMU 300POBbA

OpraHnsaumMoHHO-Nedarormyeckoe,  MNCUXONOro-neJarornyeckoe  ComnpoBoXaeHne  oby4datoLmxcs
WMHBanNMOOB W NUL C OrpaHUMYeHHbIMM BO3MOXHOCTSIMU 3[40POBbS OCYLUECTBMSAETCA Ha OCHOBaHMU
COOTBETCTBYIOLLEN pEKOMeHOaUMN B 3aKMOYEHUM NCUXONOro-MeamnKo-regarornyeckon KOMUCCUKU  Mnn
WHAMBUAYanNbHOW NporpaMmmMe peabvnuTtaumm nHeanuga.

Oﬁyan-OU.LVIMCFl M3 4ymcna nuy ¢ orpaHn4YeHHbIMM BO3MOXHOCTAMU 300pOBbA U UHBANMOOB B Clly4dae
HeobxoauMocCTH:

— NpPeAdoCTaBnsATCA neyaTHble U (MnW) SneKTPOHHble obpasoBaTenbHble pecypcbl B hopmax,
afanTUPOBaHHbIX K OrpaHUYeHMsIM UX 3[0POBbS;

— y4yebHO-MeTOOMYECKME MaTepuanbl AN CaMOCTOATENbHOM paboTbl, OUEHOYHble CpeacTBa
BbIOUpAlOTCH C y4ETOM UX MHOMBUAYANbHBIX NCUXO(U3NYECKNX OCOOEHHOCTEN;
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— paspellaeTcs WUCMOMb30BaHWE TEeXHUYECKUX CpeacTB, HeobxooumbiX MM B CBSI3U C  UX
NHAMBUAYaNbHbIMY OCOBEHHOCTSIMM (3TW CpeacTBa MOryT ObITb NPeAoCTaBMeHbl YHUBEPCUTETOM UMW MOTYT
NCMNonb3oBaTbCs COBCTBEHHbIE TEXHUYECKUE CPEACTBA).

— rpoBedeHuWe npoueaypbl OLEHMBaHWA pe3ynbTaToB OOy4eHUs BO3MOXHO C  y4eToM
ocobeHHOCTEN Ho3oMnormn (YCTHO, MUCbMEHHO Ha 6ymare, NUCbMEHHO Ha KOoMMbloTepe, B dopme
TECTMPOBaHWUS M T.N.) NPM MCMOMb30BaHUU [OCTYMHOM (QOPMbl NPEeAOCTaBneHMs 3afaHWii OLLEHOYHbIX
CpPeacTB M OTBETOB Ha 3agaHus (B neyaTHoW dhopme yBenuMyeHHbIM WwpudToM, B hopme ayamosanucu, B
¢dopMe SMNEKTPOHHOrO AOKYMEHTa, 3a4aHus 3a4uMTbIBAlOTCS aCCUCTEHTOM, 3adaHusi NpegocTaBnsAlTCHA C
ncrnonb3oBaHWeM CypaonepeBoaa) C UCMONb30BaHWEM AOMNOMHMTENBHOIO BPEMEHU AN NOATOTOBKM OTBETA.

Bo Bpemsi npoBefeHus 3aHATMI B rpynnax, rge obyyawTtcs uHBanugpl u obyyawowmecsa ¢ OBS3,
BO3MOXHO NPUMEHEHNE MYNbTUMEAUNHBIX CPEACTB, OPITEXHUKN, CNana-npoeKTOpoB M MHbIX CPEACTB A1is
MOBbILUEHUS YPOBHSI BOCNPUATUSA y4eOHOM nHdopmaLmm oby4aromMMmCcs € pa3nnyHbiMy HapyweHuamun. Ons
pPasbsCHEHUS OTAENbHbIX BOMPOCOB M3y4aeMOW AVCUMMNIUHBI  MpenofaBaTensaMu  OOMNOMHUTENbHO
NpoBOAATCA UHAUBMAYANbHbIE KOHCYNbTaLUn, B TOM YUCIe C UCMONb30oBaHMeM cetu VIHTepHeT.

7.7 ObecneyeHue obpasoBaTefibHbIX MPOrpaMM € YaCTUYHbIM NPUMEHEHUEM
3NEeKTPOHHOro o6y4yeHusi U AMCTaHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHOOTUN

Mpn peanusauum nporpammbl AUCUUMAMHBI BO3MOXHO MPUMEHEHME SMNEKTPOHHOrO O0yyeHus u
ONCTaHUMOHHBLIX OBpasoBaTenbHbIX TexHonorun. B cnydae WX TMPUMEHEHMS B  3NEKTPOHHOM
nHdpopmaLMoHHo-0bpa3oBaTensHon cpege yHuBepcuteTa (SMOC) B pamkax AMCUMNIMHBI co3paeTcs
9MNEKTPOHHBIA KypC OUCUUMNIWHBI, copepXawum yd4ebHO-meToamdeckne, TeOopeTudeckne matepuansl,
NH(OPMALIMOHHBIE MaTepuarbl ANs OCBOEHMS OUCLMMNNMHBI, JOCTYMNHbIE B pEXUME yAaneHHoro gocrtyna rno
WHAMBUOYANbHOMY NTOTVHY M Naporsiio.

Uepea aneKkTPOHHBLIN Kypc obydawwmmcs, B TOM uucne, obecneyeH [OCTYN K COBPEMEHHBLIM
npodeccuoHanbHbIM 6a3aM AaHHbIX U U3LaHUSIM 3NEKTPOHHbIX OUBMMOTEYHBIX CUCTEM, COCTaB KOTOPbIX
onpegeneH B pabodyeit nporpamme. [lpy peanusaumm AUCUMNIUHBI NPEAYCMOTPEHA BO3MOXHOCTb
CVMHXPOHHOTO M aCUHXPOHHOMO B3aMMOAENCTBMUS CTYAEHTOB M NpenogaBaTenen.
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8 IMCT PACCMOTPEHWUMA U O[JOGPEHUA

paGouei nporpammbl aucunnnukbl 51.0.08 ®usnka
8 cocrase OMNOM 20.03.01 Texnochepnan 6e3onacHocTs

1. Paccmorpena n onobpena:

a) Ha 3acenaHnmn obecneuunsaowen npenopasaxue Kacdeapwb!
MaremaTHyeckux 1 eCTeCTBEHHOHaYYHbIX AUCLMNNWH 5

j (HaumeHoBaHue K> peapbl)
npotokon Ne_ 14 _or 25 . 05.2021 )
3as. kaheapoi, kaHa. IKOH. HayK, Aoy ; T.10. CtenanoBa

6) Ha 3aoenauuu METOAMYECKON KoMuceuu no Hanpasnexwio 20.03.01 TexHocgepHas Ge3onacHocTs,

npotokon Ne_s77 ot /7 . L¥£ 2047
MNpeaceparens MKH - .20.03.01 Texnoccpepnan GeaonacHocTb, kaHa. 6uon. Hayk % ~11.B. Kopxoea

C.10. Usanos

3. PaccmoTpenne u onobpeHne BHEWHHMH NPeACTaBHTENAMM (OpraHamMu) neaarornyeckoro
(HayyHO-negaroruyeckoro) coobuwecrsa no NPogHN ANCUNNNIHHDI:
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9. ©BMEHEHWA N AONOJIHEHUA

K pabo4en nporpaMmme AUCLIMMIINHBI
npeacrtaBneHbl B npunoxeHun 10.
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MPUNOXEHME 1

NEPEYEHb
nuTepaTypbl, pEKOMEeHAYeMOW ANsi U3YYEeHUA AUCLUNIUHBI
B51.0.08 ®usuka

ABTOp, HaMMeHOBaHWe, BbIXOAHbIE AaHHbIE

HocTyn

UnbtowoHok, A. B. ®usuka : yuyeb. nocobume / A.B. UnblowoHok [n ap.]. -
MwuHck: HoBoe 3HaHue ; Mockea : MHOPA-M, 2013. — 600 c. - (Bbicwee
obpasoBaHue). - ISBN 978-985-475-548-9 (HoBoe 3HaHue) ; ISBN 978-5-16-
006556-4 (MHOPA-M). - TekcT : 3NEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/397226 — Pexxum goctyna: no nogrnucke.

http://znanium.com

pabosckun, P. U. Kypc cdwmsmkm : yyeb. nocobmve ana CTygeHTOB BY30B,

obyyalowmxcas No  eCTeCTBEHHOHayy. U TexH. HanpaBneHUsM 1
cneumanbHoctam / P. W. Tpa6bosckmn. — Cankt-letepbypr ; Mocksa; | HCXB
KpacHogap : JlaHnb, 2012. - 608 c. : un. — (Y4ebHukn gna sBy3os. CneunanbHas
nutepatypa). — ISBN 978-5-8114-0466-7. — TekcT HenocpeacTBEHHbIN.

Menues, A. [1. dusuka : y4eb. nocobue / A. [1. enues. — 2-e usg., ncnp. —
CankT-leTepbypr; Mockea; KpacHogap : JlaHb, 2009. — 672 c. — ISBN 978-5- | HCXB
8114-0760-6. — TeKkCT HENOCPeACTBEHHbIN.

Tpodmmona, T. . Kypc dumamnkmn : yueb. nocobue / T. . Tpodumosa. - 8-

n3g., ctep. - Mockea : Bbiclwas wkona, 2004. - 544 c. - ISBN 5-06-003634-0 — | HCXb

TekcT HenocpeaCTBEHHbIN.

XaBpyHsik, B. I'. ®nsuka. JlabopaTopHbIn NpakTUKyMm : yyebHoe nocobue / B. T.
XaBpyHsik. — Mocksa : UHPPA-M, 2019. — 142 c. — (Bbicliee obpasoBaHue:
Bbakanaepuar). - ISBN 978-5-16-006428-4. - TekcT : aneKkTpoHHbIn. - URL:
https://znanium.com/catalog/product/1010095. - Pexum pgocTtyna: no
MOANUCKeE.

http://znanium.com

Bonpocbl ectectBO3HaHWSA.— TEKCT : 3NEeKTPOHHbIN // JlaHb : 3NEeKTPOHHO-
6ubnuoteyHasa cuctema. — URL: https://e.lanbook.com — Pexum poctyna:
ONsl aBTOPU3. Nosib3oBaTenen.

http://e.lanbook.com
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NPUNOXEHUE 2
NMEPEYEHb PECYPCOB
MH®OPMALIMOHHO-TENEKOMMYHUKALIMOHHON CETU «MHTEPHET»
U NOKANbHbIX CETEN YHUBEPCUTETA,
HeobXxoauMbIX ANl OCBOEHUA OUCLMNIUHBI

1. YaaneHHble 3aNeKTPOHHLbIEe ceTeBble y4eOHble pecypcbl BPEMEHHOro AocTyna,
cdopMupoBaHHbIe HA OCHOBaHMU NPSAMbIX AOrOBOPOB C NpaBoobnaaarensimm
(aneKTpoHHble 6MbnuoTeyHble cuctembl - A6C), MH(opMaLMOHHbIE CMPaBOYHbIE CUCTEMbI

HaumeHoBaHue Hoctyn

OnNeKTPOHHO-6ubnuoTeyHas cuctema nsgarenociea «JlaHb» http://e.lanbook.com

OnNeKTPOHHO-6MbnuoTeyHasa cuctema «Znanium.com» http:// znanium.com

OnNeKTPOHHO-6MbnuoTeyHasa cuctema «ANEKTPoOHHas Bubnmnoteka TEXHNHECKOro

BY3a («KoHcynbTaHT cTyaeHTay) http://studentlibrary.ru

JlokanbHas ceTb

CnpaBo4Has npasoBas cuctema KoHCynbTaHT nntoc
yHUBEpcuTeTa

2. OneKTpOoHHbIe ceTeBble Y4eGHble pecypchbl OTKPbLITOro gocTtyna:

3. OneKTpoHHbIe y4eGHble U y4eGHO-MeToAMYeCKHe pecypchl, MOAroTOBIIeHHbIE B YHUBEpCUTETE:

AsTOp(bI) HanmeHoBaHve Hoctyn
NMPUNOXXEHUE 3
YYEBHO-METOANYECKOE OBECMNEYEHUE
CAMOCTOATEINIbHOU PABOTbl OBYYAIKOLLUXCA
no AuUCUUNIINHE
1. Yye6HO-MeTOAMYECKasA nuTepaTypa
ABTOp, HaMMeHOBaH1e, BbIXOAHbIE JaHHbIE JocTtyn
B. A. TUMOHWH, Kadenpa
3. B. JloryHoBa, MeTtognueckne  ykasaHMsa Kk nabopaTopHbIM | MaremaTU4eCcKmx
O. B. KopHeesa, paboTtam no Kypcy  «dusmkar. Paspen | ectecTBeHHOHaY4YHbIX
A. ©. ViBaHoB, «MexaHuka»: YyebHoe nocobue / B. A. TUMOHWH, | ANCLUNIVH.
U. A. lMpyaHukoBa, 3 B. JloryHoBa u gp. — Omck: BapuaHTt-Omck, 2013. | JlabopaTopus
C. E. l'openos, —44.c. «Dunsunkar.
H. L. MNuckyHoBa
Kadenpa
dusnka. PykoBoacTBo k nabopaTopHbiM paboTam. | MaTemMaTUYeCcKUX
B. A. TUMOHWH, i
Pasgen «3nektpomarHeTuamy»: y4ebHoe nocobue / | eCTeCTBEHHOHAYYHbIX
J1. A. TopbyHoBa, B AT N A Fon6 N
A ® VBaHos . A. TumoHuH, J1. A. TopbyHoBa, A. ®. MiBaHOB. — | AUCLMNIUH.
e Owmck: BapnaHTt-Omck, 2013. — 56 c. TTabopaTopus
«Dunsnkay.
Kadenpa
B. A. TMOHUH, ®usnka. PykoBoacTBo k nabopaTopHbiM paboTtam. | MaTemMaTuyeckux
. A. TopbyHoBa, Pasgen «BnekTpocTtaTtuka M MOCTOSIHHBIA TOK»: | €CTEeCTBEHHOHaYYHbIX
A. ®. ViBaHoB, y4yebHoe nocobue / B. A. TumoHuH, A. ®. MiBaHOB 1 | ANCUUNNUH.
C. E.lTopenos ap. — Omck: BapunanTt-Omck, 2013. — 52 c. JlaBopatopus
«Pusukay.
Kadenpa
A. ®. Visaros, MeToanyeckne  ykasaHuss Kk  nabopaTtopHbIM MATEMATUYECKIX
paboTtam no Kypcy «Ddusnkar. Pasgen
H. H. Ckasarnosa, . €CTeCTBEHHOHaY4HbIX
«eomeTpuyeckass ontuka»: Y4yebHoe nocobue /
B. A. TUMOHWH, . | AcumnnnuH.
0. B. KopHeesa A. ®. MBaHoB, H.H.Ckazanosa u gp. — Owmck: NaGopaTopys
T BapuaHT-Omck, 2014. — 24 c.
«Puamkay.
MeTtognuyeckne  ykasaHuss Kk nabopaTopHbIM Kacpenpa
A. ©. /iBaHoB, MaTemMaTU4EeCKMX
paboTtam no kypcy «®Pusukar». Pasgen «KBaHToBbIE
M. N.bo6pos, _ ) €CTeCTBEHHOHaYYHbIX
CBOWCTBa  CBeTay: YyebHoe nocobve /
B. N. Curngenko, ® 6 Omci: | AVICUNNIH.
0. B. KopHeesa A. ®. MBaHoB, T[1.T71. bobpoB u pgp. - MCK: NaGopaTopus
T BapwnaHT-Omck, 2014. — 28 c.
«Pusukay.
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2. YyeObHO-MeTOANYECKME pa3paboTKM Ha NpaBax pykonucu

AsTop(bl) HaumeHoBaHue Hoctyn
Kadenpa
KoMnbloTEpHBIN NpakTUKyM Mo ¢usmke: yvyebHoe | MaTemMaTU4eCcKmx n
C. M. AHApPIOLLEYKMH, nocobue / C.A. AHgptowweydkmH, A.A. babapuko. — | ecTeCTBEHHOHay4YHbIX
A. A. babapuko Omck: WUsp-Bo ®IreOY BO Owmckunrt TAY uvM. | gUCUMUNNKH.
M.A. CtonbinuHa, 2016. — 48 c. JTabopaTopus
«Dunsnkay.
Pabouas TeTpagb Ne 1: BcnomoraTtenbHoe y4yebHoe Kacpenpa
A.®. BaHoB, MaTeMaTU4ecKmnx "
n3gaHve / A.®. /iBaHoB, C.E. lopenos,
C.E. lopenos, . €CTEeCTBEHHOHaY4HbIX
0.B. KopHeesa O.B. KopHeeBa, A.A. babapuko. — Owmck: N3g-Bo AMCLIMMNNH
o ’ OOy BO Owmckum TAY um. T.A. CtonbinuHa, )
A.A. babapwuko JTabopaTopus
2016.-48c.
«Dunsnkay.
Pabouas TeTpagb Ne 2: BcnomoratenbHoe y4yebHoe Kacpenpa
A.®. /iBaHoB, MaTeMaTUYECKMX "
n3gaHue / A.®. ViBaHoB, C.E. lopenos,
C.E. lopenos, OB. K AA Bab o U €CTeCTBEHHOHaY4HbIX
0.B. KopHeesa -B. Kopreesa, A.A.Babapuko. — Owmck: V3n-so MCLATIUH
N ’ Ore0yY BO Owmckuni TAY wum. TL.A. CtonbinuHa, '
A.A. babapuko JTabopaTopus
2016.-32c.
«Dunsnkay.
W. A. MNMpyaHnkosa, Kadenpa
T. B. Kowkaposa, dusmka: Onok-cxembl, Tabnuubl M guarpaMmmbl: | MaTeMaTUYECKUX n
W. B. Tuxomnpos, y4yeb.nocobue / U. A. NpyaHukoea [u ap.]. — OMmck: | ecTeCTBEHHOHay4YHbIX
H. L. MNMunckyHoBa, N3g-Bo ®IFBEOY BO OMIAY wmwm. . A. CtonbinuHa, | AUCUUNINH.
O. B. KopHeesa, 2017. - 64 c. JlTabopatopus
A. A. babapuko «Pusukar.
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NMPUNOXEHUE 4

METOOUYECKUE YKA3AHUA ONA OBYYAKOLLUXCA
Mo OCBOEHUIO OUCLIMMNUHBI

npeacTtaBneHbl oTAeNIbHbIM QOKYMEHTOM
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NMPUNOXEHUE 5

UMHOPOPMALIMOHHBLIE TEXHOJIOIMW,
ucnonb3yemblie Npu ocyllecTBreHUn obpasoBaTenbHOro npouecca
no AMcuuniuHe

1. MporpammHbIe NPOAYKTLI, HEO6X0AUMbIE OJisi OCBOEHUA YY4eOHON AUCLUNITUHBI

Buapbl y4ebHbIX 3aHATUIA 1 paboT,
B KOTOPbIX NCMOSb3YyeTCA
OaHHbIN NPOAYKT

HavmeHoBaHue
nporpaMmmHoro npogykra (M)

MNakeT O¢)MCHb|X nporpamm J-IeKLl,MM, npakTn4yeckue, J'IaﬁopaTOprle
3aHATMS, camocTosTenbHaa paboTta
obyuaroLmxcs

2. NHdopmaumoHHbIe cnpaBoYHble CUCTEMbI, HEO6X0AMMbIE ANSA peanu3aunmn y4ebHoro npouecca
HanmeHoBaHue
N Hoctyn
CNpaBOYHON CUCTEMBI
CeobogHas sHuuknoneans Bukmnegns http://ru.wikipedia.org/wiki/
CINC «KoHcynbTaHT+» http://www.consultant.ru

3. CneuunanusvpoBaHHble NomeLeHusa n obopyaoeaHue,
ucnonb3yemble B paMKaxX MHcpopmaTu3saumm y4eGHOro npouecca

Bugpbl y4ebHbIX 3aHATUI 1 paboT,

HanmeHoBaHune
HaumeHoBaHMe nomeLleHus B KOTOPbIX MCMONb3yeTcs
obopyaoBaHus
JaHHOEe rnomelleHne
YuebHas ayantopus MK, KOMnJIeKT Nekuwnn, nabopaTopHble,
yHMBepcuTeTa MynbTUMEANMHOTO NpaKTUYEecKk1e 3aHATUA
obopyaoBaHus

4. NHdopmaumnoHHo-ob6pa3oBaTenbHbie cucteMbl (QUOC)

Bugpbl yuebHbIX 3aHATUIA 1 paboT,
HanmeHoBaHne 3MOC Hoctyn B KOTOPbIX MCNOMb3yeTcs
JaHHas cuctema

Jlekumun, npakTuyeckme 3aHaTus,

MOC OmIrAY-Moodle http://do.omgau.org BAPC

Ycnosus Ond  peanu3auum  3MNEeKTPOHHOro y4eBHOro Kypca no AUCUMNMAMHE B 9NEKTPOHHON
NHOpMaLMOHHO-0b6pa3oBaTenbHON cpeae:

—  (pyHkumoHupoBaHme 3SUNOC  yHuBepcuTeTa, BKMOYAs  AMEKTPOHHbIE  MHAOPMALUOHHO-
obpaszoBaTerbHble pecypchbl;

— Ka4yeCTBEHHbIN [OCTyn neJarorm4yecknx paboTHMKOB M obyyalwwmxcss K MHGOpMaLNOHHO-
TENeKOMMYHUKaLMOHHON ceTn VIHTepHET B pexnme 24 vaca B CyTku 7 gHen B Hepgento 6e3 yyeta o6bemMoB
notpebnsemoro Tpaduka 3a MCKIIOYEHMEM MepepbiBOB AMs MpoBeAeHUs HeobBXOOUMbBIX PEMOHTHbIX W
npodmnakTnyeckux paboT, Hanuyune MHTepHeT-bpay3epa M KOMMMeKTa COOTBETCTBYHOLLEro NPorpaMMHOro
obecneyeHus, obecneumBaloLLMX OCBOEHUE crnywwaTensMmm obpasoBaTtenbHbIX MPorpaMM B NOSIHOM 06bemMe
He3aBMCHMMO OT MECTa HaxoXAeHMs 00y4atoLLMXCS.

MepeyeHb 06OpygooOBaHUS, HeobOXoOUMOro AONA MNPOBEAEHUS 3aHATUA C  MCMOSIb30BaHUEM
ONCTaHUUOHHbIX 0Opas3oBaTemNbHbIX TEXHOMOMMI NO Nporpamme:

— NepcoHarnbHbIN KOMMNbIOTEP (HOYTOYK) C 4OCTYNOM B VIHTEPHET;

KOMMNblOTEpHas nepudepusi: ayguoKoNTOHKM 1 (UNK) AUHAMUKKN (HaYLLIHUKK), BCTPOEHHbIA U BbIHOCHOM
MUKpPOQOOH, BeO-kamepa
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NMPUNOXEHME 6

MATEPUAJIbHO-TEXHUWYECKOE OBECINEYEHUE
YYEBHOI'O NMPOLIECCA MO ANCUUIITUHE

HaunmeHoBaHMe ob6bekTa

MaTtepuanbHoO-TeXHM4YecKkoe obecneyeHue

1 2
YuebHass ayautopusi And npoBefeHusa 3aHaTun | Paboyee mecto npenogasartens, paboune mecta
NEKLMOHHOTO TMna, CEMUHapPCKOro TMna, | obyvarowmxcs.
rpynnoBbIX N MHAVBUAYATbHbBIX KOHCYNbTaLWNA. Hocka ayguTopHas. [emoHcTpaunoHHoe

obopyaoBaHme: CTauuoHapHOe MynbTUMeAnHoE
obopynoBaHue (NpoekTop, 3KpaH), NepeHOCHON
HOYTOVYK.

Komnnekt y4ebHo-HarnsagHbix nocobui.

YyebHas ayauTopus
nabopaTopHbIX 3aHATUN.

ans npoBeaeHus

Pabouee mecto npenogasatens, paboyne mecrta
obyyawowmxca. [ocka ayauTopHas, Mebernb
cneumanuampoBaHHas. LUtatuBbl yHuBepcanbHble
— 4 WT., WTaHreHUnpKynu y4yebHble — 5 wWrT.,
MOAYIbHbIN y4eOHbI KOMMIEKC MYK-M
«MexaHukay - 2 wr. LWTaTtmMBbl yHMBepcanbHble —
4 wT., WMTOK anekTtpuyeckun C-0000564 — 1 wir.
Wntok anektpudecknin C-0000564 4 wr.,
nabopaTtopHbii  peoxopa 4wT., MarasuH
COnpoTMBAEHUN — 6 LWT., KOMNNeKkT y4yebHoro
obopynoBaHusa «3nektpomarHetuam» KOs-5¢ — 1
WwT., ocumnnorpad yHuBepcanbHbin OCY-20 — 3
wT. Pedpakrometrp NP®-22 — 4 wt., nonspumeTp
CM-2 — 4 wT., xomnnekt y4ebHoro obopyaoBaHus
«OntTuka 2» C nasepHbiM  UCTOYMHWKOM  Ans
OEeMOHCTpaumin nabopaTtopHbix paboT, doHapb
NPOEKUNOHHbIN — 3 LWT.

HeMoHcTpauroHHoe 06opyaoBaHME: NepeHOCHoe
MynbTUMeamMnHoe obopyaoBaHue (NpPoeKkTop,
3KpaH, HOyTOYK).

MomeLleHne aAns camocToaTeNbHON paboThl
obyuatomxces

KomnbloTepHbI Knacc ¢ BbIXOAoM B « IHTepHeT»
Ansi NpoBeeHUs! 3aHATUIA CEMUHaPCKOro TUna,
NpaKTUYeCKUX 1 NabopaTopHbIX 3aHSTUN,
rPYMNMoBbIX U MHAVBUAYANbHBLIX KOHCYNbTaLWiA,
TEKYLLLEro KOHTPOSS U MPOMEXYTOYHON
aTTecTauumu.
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NPUNOXEHMUE 7

METOOUWYECKMUE PEKOMEHOALUU NPENOOABATENAM
no AucuuniuHe

®dopmMbl opraHusauum y4ebHOM MOEATENbLHOCTU NO AUCUUNIIUHE: nekuun, nabopaTopHble
3aHATUSA, NPaKTUYECKNE 3aHATUSA, CaMOoCToATeNbHasa paboTa CTyaeHTOB.

Y CTyOoeHTOB BeOyTCA IEKUMOHHble 3aHATMS B MHTEpakTMBHOW opme B BuAe nekumu-
BM3yanusaumun. [NpakTuyeckne 3aHATUS NPOBOASATCH B BUAE: nlabopaTopHbIX U NpakTuyecknx pabor.

B xome nsyyeHnsa gucumninnHel CTy4eHTY He0OX0ANMO BbINOMHUTL BHEAYOMTOPHYIO paboTy, KoTopas
COCTOMT U3 Ccriefylowmx BMAOB paboT: UKCUpOBaHHble BuAbl paboT (MpeseHTaums), CaMOCTOSTENbHOE
n3yyeHve TeMm, MOAroTOBKa K TekyleMy KOHTpornt. [lpeseHTaums OoknagbiBaeTcd B BuAe COOOLLeHust
(ooknaga) u NnpeacTaBnseTCcs B BUAE 3NEKTPOHHON Npe3eHTauumn Ha NpakTUYEeCKUX 3aHATUSAX.

Ha camocTosAiTenbHOe M3ydeHne CTyAeHTaM BbIHOCUTCS OBe TeMbl. [1o utoram mayyeHus OaHHbIX
TEM CTyOeHT NOAroTaBNMBAET OTBEThLI HA BOMPOCHI.

lMocne wu3ydeHUs Kakaoro M3 pasfernoB MPOBOAUTCS PYOEXHbI KOHTPOSb Pe3yNbTaTOB OCBOEHUS
OVCLUMMITNHBI CTYOEHTaMM B BUAE Oonpoca Unm TeCTMpoBaHust. 1o ntoram nsydeHust ANCUMNIMHLI OCYLLLEECTBISIETCS
aTTecTaumsi CTyaeHToB B popme anddepeHLMPOBaHHOO 3a4eTa.

YuntbiBag 3HAYUMOCTb  AMCUMMMAMHBI  «VIHOOPMALIMOHHO-KOMMYHUKATMBHbIE  TEXHOMOIMN B
300TEXHUNY K €€ U3YYEHUIO NMPeabABMSIOTCS CreayloLLne opraHm3aLMoHHbie TpeboBaHus:

— obs3aTenbHoOe MocelleHne CTyAeHTOM BCeX BUOOB ayaUTOPHbIX 3aHATUI; BEAEHMEe KOHCMeKTa B
X04e INEeKUMOHHbIX 3aHATUIA; KayeCTBEHHasi CaMOCTOATErNbHas MOArOoTOBKA K MPaKTUYECKUM 3aHATUSAM,
akTuBHas paboTta Ha HuX;

— aKkTMBHasl, puTMUYHasi BHeayaMTopHasa paboTa CTydeHTa; CBOEBPEMEHHAs cAava npenogaBaTernto
OTYETHbIX MaTepuarnos No ayaAUTOPHbIM U BHEAyAUTOPHLIM Buaam paboT.

1. OPFAHU3ALIUA U MPOBEOEHMUE NEKUWOHHbIX 3AHATUN

Cneunduka gucumnnmHbl «dnsmka» COCTOUT B TOM, YTO pPaCCMOTPEHUE TEOPETUYECKUX BOMPOCOB
Ha NeKuMsX TeCHO CBsI3aHO C nabopaTopHbIMU 3aHATMAMU. B 3TMX ycnoBusiX Ha nekumsx 0cobeHHO
OonbLUOE 3HaYeHMe UMEET peanusauns cnegyrLmnx 3agad:

1) rny6okoe ocMbiciMBaHWeE psifia NOHATUI U NONOXEHWI, BBEAEHHbIX B TEOPETUYECKOM KYpPCE;

2) pacKkpbIT1e NPUKITAgHOrO 3HAaYEHWS TEOPETUYECKMX CBEOEHWN;

3) pasBuMTME TBOPYECKOTO MOAXOA4A K PELUEHU0 MPaKTUYECKMX W HEKOTOPbIX TEOpPEeTUYECKUX
BOMPOCOB;

4) 3aKkpenneHne Nofy4yeHHbIX 3HaHUIM MyTeM NPakTUYECKOro NCMOMb30BaHMs;

Hapsgy ¢ nepeuncneHHbiMM Bbille 0BpasoBaTeNbHbIMU LENAMU, FEKUMOHHbIE 3aHATUSA OOIDKHbI
npecnenoBaTth U BaXHble LieNn BOCMUTATENbHOrO XxapakTepa, a MMEHHO:

a) BOCMUTaHNE HaCTOMYMBOCTU B AOCTMXKEHUM KOHEYHON Lienu;

©) BOCMMTaAHWE OUCLMNITMHBI YMa, aKKypaTHOCTW, LOOPOCOBECTHOIO OTHOLLEHUS K paboTe;

B) BOCMMUTaAHUE KPUTUYECKOTO OTHOLLUEHUSA K CBOEN AEATENbHOCTU, YMEHUS aHanu3upoBaTb CBOH
paboTy, nckatb ONTUManbHbIN NyTh PELUEHUS, HAXO4UTb CBOU OLUMGKM U YCTPaHATb UX.

Mpu nsnoxeHun matepuana y4ebHOM OMCLUMNIVHbLI, NpenogasaTtento cnegyet obpaTuTe BHMMaHME,
BO-MEPBLIX, HA TO, YTO OOyYatoLMecs Nony4ymnu onpeaeneHHoe 3HaHne 0 0COBEHHOCTAX MPUMEHEHMS Ha
npakTuke MeToAduK, BO-BTOPbIX, Heobxoaumo usberaTb Ayb6nupoBaHus MaTtepuana ¢ ApYruMu y4ebHbIMK
OVCUMNIIMHAMW, KOTOpble 0bydaroLlmecs: yxe uayumnu nubo KoTopble NPeacTouT UM M3ydnTb. [nst 9Toro
HeobXxooMMO MpenofaBaTento  03HAKOMUTLCA € Y4eOHO-MEeTOAMYECKMMM  KOMMMEKCAMM  OUCLUMIINH,
B3aMMOCBSI3aHHbIX C AUCLUMIUHON.

MpenopaBatenbe OOMKEH YETKO AaTb CBA3aHHOE, MOCHefdoBaTeNlbHOE M3MOXEeHMe Mmartepuana B
COOTBETCTBMM C HOBEWLIUMM AaHHbIMU HayKW, MpencTtaBUTb 0oOy4vatoLMMCA OCHOBHOE €€ COAepXXaHue B
cXkaTtoMm, cuctemaTmsaMpoBaHHOM Buae. lNMpenogaBartenb JOMKEH M3naratb y4eOHbIM MaTtepuan ¢ No3vuui
MEXANCUMMIMHAPHOIO noaxoda, nAaBaTb YeTkMe OonpeferieHns MOHATUWHOrO annaparta, KoTopbif
NCNONb3yeTCa Npu U3ydeHnn QUCLUMNINHLI.

B yyebHOM npouecce npenogaBaTenb AOMKEH UCMONb30BaTh akKTUBHbLIE U MHTEPAKTUBHBLIE hOPMbI
00y4yeHns oby4valoLmMxcs, KOTopble [OIDKHbI OMUPaTbCA Ha TBOPYECKOE MbllfieHne obyvarowmxcs, B
HanbonbLUe CTENEHN aKTUBU3MPOBATb MO3HABATENbHYH AEATENbHOCTb, AenaTb UX COaBTOpaMu HOBbIX
naen, npuyyatb WX CaMOCTOSATENbHO MpPUMHUMATL OMTUMAsbHblE peleHns u cnocobcTBoBaTh  UX
peanusaumu.

2 OPrAHU3ALUA U NPOBEAEHME NPAKTUYECKUX 3AHATUIA MO OUCLIUMITUHE

Mo aucumnnuHe «dusnka» paboyen nporpaMMon NpeaycMoTpeHbl JJabopamopHbie 3aHAMus
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K nabopaTtopHon paboTte o6y4darlmincss roTOBUTCA CaMOCTOSITENIbHO MO COOTBETCTBYHOLLMM
METOAMYECKMM YKa3aHusM, U3y4aloT TeopeTMYeCcKUn MaTtepuar, OTBeyaeT Ha KOHTPOribHble BOMpochl. B
TeTpagn Ans nabopaTopHbiX paboT AO/MKHO ObiTb Ha3BaHuMe nabopaTopHon paboT, uenb, npubopbl 1
mMaTepuansl, Heobxoaumble 3aroTOBKU TabnuL, 1 NMMCbMEHHbIE OTBETHI HA KOHTPOJIbHbIE BONPOCHI. Bo Bpems
3aHATUA 00yvalLWwuncs OTBEYaeT Ha BOMPOCHI NpenojaBaTens Mo CyTU BbIMONHAEMOro 3KCMEPUMEHTA,
NMPOBOAAT 3KCMEPUMEHT, cobmnopas TexHuKy ©OesonacHocTu, obpabaTbiBalT pes3ynbTaTbl U3MEPEHWNn
cTpouT rpacdukn (Tam rge TpebyeTcsa) aHanuavpyeT pesynbTatbl U genaeT BbiBOAbl, 0dopmnseT
OKOHYaTenbHO OTYET M CAaeT nNpenogaBaTerto.

3 OPFAHU3ALIMAA CAMOCTOATENBbHOW PABOTbI CTYAEHTOB
3.1 CamocToATeNnbHOE U3y4eHue TeM

TeMmbl, BoIHECEHHbIE HA CaMOCTOATENBHOE U3ydYeHne, 0BCyKOalTCs Ha 3aHsIMUsSIX MPaKmMu4yecKo20
muna B Buge Auckyccum unu onpoca. lNpenogasaTterns B Havarne nsyvYeHns AUCUMNIvHbI BblAAeT CTyaeHTam
BCE TeMbl AN CaMOCTOSTENbHOrO M3ydyeHus, onpefensiet cpokm BAPC u npegocTtaBneHuWs OTYETHbIX
mMaTepuanoB npenogasartento. PopMa OTHETHOCTM NO CaMOCTOATENbHO U3YYEHHbIM TEMaM — OMpoc.

MNMpenogaBaTento HEOOXOANUMO MOACHUTb CTyAeHTam ObLWMIA anropuTM CaMOCTOSITENBHOIO N3YyYeHNs
TeMm:

1) 03HaKOMWTBLCA C PEKOMEHOOBaHHOWM y4yebHOW nuTepaTypor U 3NEKTPOHHbIMW pecypcamu no

Teme, C HOpMaTMBHO-NPaBOBbLIMW akTamu (OPUEHTUPYSACH Ha BONPOCHI AN CAMOKOHTPONS);

2) Ha 9TOW OCHOBE COCTaBWTb Pa3BEPHYTHIN MNMaH U3MNOXEHNSI TEMbI;

3) npepocTaBuTb OTYETHLIV MaTepuan npenogasaTento (KOHCNEKT).

5. KOHTPOJIbHbIE MEPOIMPUATUA NO PE3YNIbTATAM U3YYEHUA OANCLUMIINHbBI
B TeyeHne cemecTpa no utoram usy4eHus pasgenos AUCLMNMANHBI NPOBOANUTCH PYBEXHbIA KOHTPOb B
BMAE onpoca, a Takke MOXeT ObiTb UCMONb30BaH TECTOBbIA KOHTPOMb. TeCT COCTOMT M3 HeGOomMbLIOoro
KONM4YecTBa areMeHTapHbIX BOMPOCOB MO OCHOBHbLIM pasfenam OUCLUMNIVHBLL HenpaBuibHbIE peLleHUs
pa3bupatoTcs Ha cneayroLeM 3aHATUM; YacToTa TeCTMPOBaHUS onpeaenseTcs npenojasaTenem.

CpeacTBa gns py6eXxHOro KOHTponsa
PesynbTatbl TeCTOBOW paboThbl ONpeaensitoT OLeHKaMu.
- OUEHKa «0mJIuYHO» BbICTaBnsieTcs oby4vatolemycs, ecnv nonyveHo 6onee 80% npaBuUnbHbIX OTBETOB.
- OUeHKa «Xopolwoy - nory4yeHo ot 61 o 80% npaBuribHbIX OTBETOB.
- oUeHKa «ydoeriemeopumeribHoO» - nony4eHo ot 50 Ao 60% npaBuUrbHbIX OTBETOB.
- OUEeHKa «HeydoeriemeopumesibHO» - nonydeHo meHee 50% NpaBWbHEIX OTBETOB.

dopma NpoMEXYTOYHOW artTecTaumm obydatrowmxca — AnddepeHUnpoBaHHbIA 3adveT. YyacTue
obyvarowierocss B npouedype MOMyyYeHuWs 3aveTa OCYLLEeCTBRSETCA 3a CYET y4ebHOro BpeMeHM
(TpyooémkocTn), oTBEAEHHOIO Ha N3yvyeHne UCLIUNIIUHDI.

OcHoBHbIe ycnoBus nonydeHns obyyarwmmcs 3adeta:

- 100% nocelyeHne nekunin n NPakTUYECKNX 3aHATUN.

- MonoxuTtenbHble OTBETHI MPU TEKYLLEM U PYOEXKHOM KOHTPOISX.

- BeinonHeHune npeseHTauumn.

lMnaHosas npouedypa nosyvyeHuUs: 3a4ema:

1) O6yvarowunca npegobasnseT npenogaeaTento ydyebHoe nopTtdonmo (cuctemaTusmpoBaHHas
COBOKYMHOCTb BbIMOJTHEHHbBIX B Te4YeHWe nepunoga oby4eHust MMCbMEHHbIX).

2) lNpenogaBaTenb nNpocMaTpuBaeT MNpeAcTaBlEHHbIE MaTepuarnbl U 3anucu B KypHane y4véTta
nocewjaemMocty M ycneBaemMocTu  oby4varouerocs (BbICTaBNeHHble  paHee  obyvatoLemycs
anddepeHUNPOBaHHbIE OLLEHKU MO UTOram TEKYLLErO KOHTPOS).

3) lMNpenogaBaTtenb BbICTABMSET OLIEHKY B 3K3aMEHAUMOHHYO BEOOMOCTb M B 3aYETHYH KHUXKKY
obyvatoLerocs.
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NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME Y4YEBHOI'O MPOLIECCA NO AUCUMUNNUHE
1. Tpe6oBaHue ®rocC

He meHee 70 npoLEeHTOB YNCNEHHOCTH negarornyeckmx pabotHukos OpraHusauum, y4acTeyloWnX B
peanusauumn nporpammbl 6akanaspmarta, 1 nuu, npmenekaembolx OpraHusalmen Kk peanusauum nporpaMmmeol
OakanaBpvaTa Ha MWHbIX YCNOBUSAX (MCXOAS M3 KOMMYECTBa 3aMellaeMblX CTaBOK, MPUBEOEHHOro K
LeNOYNCINEHHbIM 3HAYeHUAM), OOIMKHbI BECTU HayyHylo, y4ebHO-meToauyveckyto M (Mnn) npakTUHeCKyto
paboTy, COOTBETCTBYIOLLYIO NPOUI0 NpenogaBaemMon AUCLMNIIMHbI (MOAayns).

He meHee 60 npoOUEHTOB YMCNEHHOCTM negarormvyecknx pabotHmkoB OpraHmsaunm u nuu,
npuBnekaembix kK obpasoBaTenbHow gesatenbHocTM OpraHmM3aunm Ha MHbIX YCoBUSIX (MCXO4S M3 KONM4ecTBa
3amellaeMbIX CTaBOK, MPUBEAEHHOIO K LIEMOYNCIIEHHBIM 3HAYEHNsIM), AOIDKHBI UMEThb YYEeHYylo cTeneHb (B
TOM YMCIE Y4YEHYK CTEMNeHb, MOSTyYEHHY B MHOCTPAHHOM rocygapcTBe M MpuaHaBaemyk B Poccumnckon
denepaumn) n (MnM) ydvyeHoe 3BaHMe (B TOM YMCME Y4YeHOE 3BaHWE, MOMlyYEHHOE B WHOCTPaHHOM
rocygapcTtee un npusHaBaemoe B Poccuinckon ®enepaumm).

K negarornyeckum paboTHMKaMm M nvuam, NpyBriekaembiM K obpa3oBaTeribHON OeATENbHOCTU Ha
WHbIX YCIOBUAX, C YY4E€HbIMU CTEMEHSMU U (UNKN) yYeHbIMU 3BaHUSIMU MpUpaBHUBAIOTCH nvua 6e3 yveHblx
CTeneHen n 3BaHUN, MMEKLLME rOCYyAapCTBEHHbIE MOYETHble 3BaHMA (3acnyXeHHbI akonor Poccuickon
depepauyun).

He meHee 5 npoLEeHTOB YMCNEHHOCTM neaarormdeckmnx pabotHukos OpraHusaumu, y4acTBYHOLUX B
peanusaumm nporpammel 6akanaspuarta, 1 nuu, npmenekaembix OpraHusdauuen K peanusaumm nporpammbl
OakanaBpvaTa Ha MWHbIX YCMOBMAX (MCXOOA W3 KONMMYEcTBa 3aMellaeMblX CTaBOK, MPUMBEAEHHOMO K
LENOYUCIIEHHbIM  3HAYEHUSIM), [JOMKHbl SABNATLCA pyKoBOAUTENAMM U (MnnM) paboTHMKAMWU  MHBIX
opraHu3auui,  OCYLLeCTBNAWLWMMKW  TPyOOBYKO — OeATenbHOCTb B npodpeccrnoHanbHon  cdepe,
COOTBETCTBYHOLLEN MPOdECCUOHANBHON AEATENbHOCTU, K KOTOPOW FOTOBATCS BbIMYCKHUKM (UMETb CTax
paboTbl B 4aHHOW NpodheccnoHansHom cpepe He MeHee 3 ner).

dyHkumoHupoBaHne 3UMOC yHuBepcuTeTa obecneumBaeTcs kBanudukaunen pabOTHUKOB, ee
NCNONb3YIOLLMX N MOAAEPXKNBAIOLLNX.
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®OHA OLEHOYHbLIX CPEACTB No AUCUUNITUHE

NMPUNOXEHMUE 9
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BbicLuero obpasoBaHus
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daKkynbTeT arpoXuMumn, NoOYBOBeAEHUs, IKONOrMK NPUPoOaooByCTPONCTBa U

BOAOMNOJIb3OBaHUA

OnnoOIl no HanpaBneHuto
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B1.5.08 ®u3uka

HanpaBneHHoCTb (Npoc¢mnb) «Be3onacHOCTb XU3HeaeATeNbLHOCTU B TeXHocdepe»

O6ecneunBatoLlas npenogasaHve AUCLUMWHBI MaTemMaTU4YeCKMX U eCTECTBEHHOHAYYHbIX
kadpegpa - AVNCUMMINH
PaspaboTtuuk,

KaHAa. TexXH. HayK, AOUEHT

B.B. TpoueHko

Omck 2021

30




BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AWUCLUUMNMHE siBRsieTcss obsizaTenbHbiM  060COGEHHBIM
npunoxeHvem k Pabouei nporpaMMe AUCUMMNIIVHBI.

3. ®oHO OLEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOMW 4acTbld HOPMaTUBHO-METOAMNYECKOrO
obecneyeHnst CUCTEMbI OLIEHKUN Ka4yeCcTBa OCBOEHMST OBy4aloLLMMMCS YKa3aHHOW OUCLUMNINHDI.

4. Tpn nomowm ®OC  ocylecTBNSAETCA KOHTPOMb W ynpaBrfieHWe npoLeccom opMMpoBaHUS
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIIMHE BKMoYaeT B cebsA: OLEeHOYHble CcpeacTsa,
npuMeHsieMble Ons  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CcpeacTsa, nMNpuUMeHseMble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble 0N TeKYLLero KOHTPONs W OLEHOYHble CpeacTBa, NMpUMeEHsieMble MpU MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

6. Paspabortuvkamn oHOA OLEHOYHbIX CPeAcTB MO AWCUMMIMHE SBMSATCS npenojasatenu
Kadbedpbl ~MaTtemMaTWyecKMx W eCTECTBEeHHOHay4HbiX  AucuunivH, obecneyvBarowen  u3ydeHue
obyvaowmmmnca  gucuunivHel B yHuBepcuteTe. CopepxaTenbHOW OCHOBOW pAna  paspabotkm POC
nocnyxwuna Pabo4yas nporpamMmma AMCLUMNINHDI.
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1. OXUWOAEMbIE PE3YJIbTATbl U3YYEHUA

yqe6|-|017| AVNCUUNJINHDI, I'IepCOHaanblﬁ YPOBEeHb AOCTUXEHUA KOTOPbIX NpoBepsAeTcsa
C ncnonb3oBaHueM nNpeacTaBfieHHbIX B N. 3 OUEeHOYHbIX cpeacTse

KomneTteHuun,
B hopmMupoBaHumn
KOTOpPbIX 3agencTBOBaHa
ancumnivHa

Koa HanmeHoBaHune

Koa n
HaMMeHoBaHue
MHOUKaTopa
OOCTMXEHUN
KOMNneTeHLUun

KoMnoHeHTbI KOoMneTeHuun,

hopmMrpyeMbie B pamkax 4aHHOW AUCUMNIIVHBI
(kak oXXmMaaemblil pe3ynbTaT ee OCBOEHUS)

3HaATb U
NOHNMATb

yMeTb genatb
(aencrteoBatb)

BrnageTb HaBblKaMu

(MMeTb HaBbIKKM)

1

2

3

4

YHueepcasibHble KOMIIemeHyuu

YK-1 cnocobeH
OCYLLEeCTBNATb
NMOUCK,

KpUTUYECKUIA
aHanm3 u CcuHTes
MHdopMaLnu,
NPUMEHATb
CUCTEMHbIN
noaxona
peLleHns
NOCTaBMNEHHbIX
3agad

anda

NO-1yka -
AHanuanpyet
3agadvy,
BblAensas ee
6asoBble
cocTaBnsioLLme,
ocyliecTBnsieT
AEeKOMNO3MLNI0
3agauu

Cwmbicn
nocTaBfiEHHOMN
3agauun

[ekomnosuposaTt
b 3agavy

Peluenus
3agav

NO-2yiq -
Haxogut "
KpUTMYECKN
aHanusnpyet
WHcpopmaumio,
Heobxogumyto
ans  pelueHus
nocTaBnEeHHON
3agayun

CyLiHocTb
nosly4eHHomn
WHdopmaumnm

OueHuBaTtb
CYLLHOCTb 3agauu
Ha OCHOBe YXe
MMeEIOLLINXCH
3HaHUN

MpoBeaeHus
aHanusa

NO-3yk-1
PaccmatpuBaet
BO3MOXHbIE
BapuaHThbI
peLleHuns
3agauu,
oueHuBas nx
OOCTOMHCTBA U
HeJoCTaTKu

3aKoHbI
€CTeCTBEeHHOHa
YYHbIX
OVNCLMNIWH

PasHocTOpoHHE
nogaxoauTb K
peLleHnto 3agayu

PeweHuns
CTaHOapTHbIX 3a4a4

NO-4yy.q
'pamoTHO,
NOrNYHO,
aprymeHTmpoBa
HO cbopmupyeT
COOCTBEHHbIE
cyxaeHus n
OLLeHKN.
Otnnyaet
dakTbl oT
MHEHWN,
WHTepnpeTauun
OLEHOK 1 T.0. B
paccyXaeHusix
Apyrnx
Y4aCTHMKOB
OEeATeNnbHOCTU

OcHoBbI
CTUMNUCTUKN

OtnuyaTb pakThbl
oT MHEHUI.
dopmupoBaTtb
COBCTBEHHbIE
cyXaeHus.

Jlornyeckoro
MblLWNeHna

WO-5yk.1
Onpegenser u
oueHnBaeT
nocnencTeus
BO3MOXHbIX
peLleHnin

3aKoHBbI
eCTecTBEeHHOHa
YYHbIX
JVCUUMNINH

MporHo3upoBaTb
nocnencTaud
peLeHnn

AHanuTuyeckoro
MbILLIIEHUS
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3agayum

O6wenpodceccnoHanbHbie KOMNETEHLUU

OrlK-1 | CnocobeH MO-1lonk.1 — | CywHocTb Pewatb TunoBble | PeweHnsa  TUNOBbIX
YYMTbIBATD Haxogut COBPEMEHHbIX 3agaun no | cutyauum no
COBpPEMEHHbIE peLueHuns TeHaeHUun obecneyeHno obecneyveHunto
TeHOeHUMK TMNOBbLIX pasBuTUS 6esonacHocTn ©esonacHocTu
pasBUTUS TEXHUKK | CUTyauun no | TEXHMKK N | YenoBeka B cpede | YernoBeka B cpefe
N TexHomrormnm B | obecneyeHuto TEXHOMorMin B | obuTaHus obuTaHusa
obnactun ©e3onacHocTH obnactu (npousBoacTBEHH | (NPOM3BOACTBEHHOMN,
TexHocdepHomn yenoeeka B | TEXHOCHEPHOW | ORN, OKpYXaloLen) | oKpyxKatoLLlemn)
©e3onacHocTH, cpege ©e3onacHocTun
N3MEPUTENBbHON U | 0BMTaHMSA
BbIYMCMUTENBHON (nponsBoacTBEH
TEXHUKN, HOW,

WHPOPMALIMOHHBIX | OKpYXatoLLen)
TEXHOMOrMIM  npu | Ha OCHOBE
PEeLIEHNN TUMOBLIX | 3HAHWIA
3agady B obnacTtu | COBPEMEHHbIX
npodeccnoHanbHO | TeH4EeHUNI
N [eaTenbHOCTH, | pas3BUTUS
CBSI3aHHOM C | TEXHUKM n
3aLuTomn TEXHoMnorum B
OoKpYyKatoLlen obnactun
cpeabl n | TexHocdepHon
obecneyeHnem BesonacHocTH
Be3onacHocTn
Yyenopeka
NO-20nk1 — | CywHocTb MpumeHsTb MpumeHeHus
MpuMeHsieT Npu | COBPEMEHHbIX N3MEPUTENBbHYIO N | COBPEMEHHbIX
peLueHnn WHPOPMALMOHH | BbIYUCIIUTENBHYI | MHCPOPMALIMOHHbIX
TMNOBbIX ble TEXHOMOrMU | TEXHUKY TEXHOmorumn
cuUTyauum no | U,  MPUHUUNBI
obecneyveHunto PYHKLMOHNPOB
©e3onacHocTH aHusA
YyenoBeka B | U3MEpUTENbHO
cpene n 7
obutaHus BbIYUCIIUTENbH
(NPOV3BOACTBEH | O TEXHUKM
Hom,
oKpy>KatoLLein)
COBpPEMEHHbIe
MHOPMaLIMOHH
ble TEXHOMNormu,
n3MepuTenbHY
o} n
BbIYUCIUTENBHY
0 TEXHUKY
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YACTb 2. OBLLAA CXEMA OLEHMBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

YYEBHOW AUCLUNINNHbBI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPUMeHsAeMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus y4ebHoMn
OUCLUMNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

Pexum KOHTPOmNbHO-OLEHOYHBIX MEPONPUATUIA

OueHka co CTOPOHbI Komuc-
Kareropus camo- B3amo- n enoLl a n Z cTaBUTensi | CWOHHast
KOHTPOSS U OLIEHKN oLieHKa OLEeHKa penoA pea
BaTens npon3BoacTBa OLEeHKa
1 2 3 4 5
BxogHowm y
1 NMNCbMEHHbIN onpoc
KOHTPONb
WHaneuayanusaums
BbIMOSHEHNSA™,
KOHTpPONb 2
t(hkcnpoBaHHbIX
BugoB BAPC:
- KypcoBag pabota* | 2.1
- KypcoBow npoekt 2.2
- PIP 2.3
- Pecbepat 2.4
- MuanBmnpyanbHoe [ncbMeHHbIN
ANBAAY 25 3aga4n
3agaHue (04Hoe) oT4eT
- KoHTponkeHas MncbMeHHbIN
2.6 3agayu
paboTa (3ao4Hoe) oT4eT
Tekywumn 3
KOHTPOJlb:
Bonpocbl ans
- CamocrosTenbHoe P A BuneTbl K
3.1 | camonoaroToBK
N3y4eHne Tem " KOMMOKBUYMY
- B pamkax
Bonpocbl ans
NpaKkTU4EeCKMX
. 3.2 | caMonoaroToBK
3aHATUIA U
n. 3agaun.
NoAroTOBKN K HUM
- B pamkax
Bonpocbl ans
nabopaTopHbIX
o 3.3 | caMmonoaroToBkK
3aHATUIA U
n. 3agaydn
NoAroTOBKWN K HUM
- B pamMmkax obue-
YHVUBEPCUTETCKON 34
CUCTEMbI KOHTPONS '
yCrneBaeMocTH
Py6exHbIn TecToBbIE
y . 4 | Tectol B NOC
KOHTPOJb: 3aaHus
MpomexyToyHas
arTtectauus® Bonpockl ans
H P A Bunetbl K
obyyarowmxcs no 5 NoaroToBKN K
3K3aMeHy

UTOram M3ydyeHus
OVCLMNIUHDI

9K3aMeHYy

* OAHHBbIM 3HaKOM MOMEYEHbI nHaunengyanmsnpyemblie Buabl yqe6H017| pa6OTbI

M3y4yeHus y4e6HON AUCLMNNUHDbI

2.2 ObLwwume KpUTEPMM OLIEHKN XO4a U pe3yrnbTaToB

1. ®opmanbHbIA KpUTEPUN NOJNTyYEeHUA OOy4varoLMMUCA
NONOXUTENbHOM OLEHKN MO UTOram U3y4YeHUs AUCLUNIINHDbI:

1.1 NpegycmoTpeHHasn nporpamma
N3y4eHusa QMcumMnivHbl obyyaroLwmmes

1.2 Mo kaxaomn U3 NpegyCMOTPEHHbIX NPorpaMmon BuaoB pabot
no AncuunnnHe oby4aroLLMNCcs yCneLHo oTyMTancs nepes
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BbIMOSIHEHA MOSHOCTLIO [0 Havana
npoLecca NpOMeXyToYHOM aTTecTaLmm

npenogasartenieM, AeMOHCTPUPYS NPY 3TOM OOSKHbIN (He HukKe
MVUH/MaIbHO MPUEMSIEMOr0) YPOBEHb CHOPMMPOBAHHOCTU
3/1EMEHTOB KOMMETEHL M

2. N'pynnbl HecpopmanbHbIX KpUTEpUEB

KayeCcTBEHHOW OoLUeHKM paboTbl 06yYaloLerocs B pamkax U3y4YeHus AUCLUNIUHDI:

2.1 Kputepuun oLeHKn kayecTBa xoaa
npouecca usyyeHns obyvatommecs
nporpaMmbl AUCLMNANHBI (TEKYLLEN

yCrneBaeMocTH)

2.2. Kputepun oLeHKN KayecTBa BbINOMHEHMSI KOHKPETHbIX
Bugos BAPC

2.3 Kputepun oLieHkM kaueCcTBEHHOIO
YPOBHSA UTOrOBbIX PE3YyNbTaToB

n3yvyeHuna gucumnimnHbl

2.4. Kputepun aTTecTalumoHHOM OLLEHKN KaYeCTBEHHOTO YPOBHS
pe3ynbTaToB U3y4YeHUst ANCLMMNHBI

2.3 PEECTP

aneMeHTOB (hoHAA OLeHOYHbIX CPeaCcTB Mo y4eOHON AuCUUNINHE

prnna OueHo4Hoe CpencTBoO UK ero AJ1IEMEHT
OLEHOYHbIX CpeacTB HanmeHoBaHune
1 2

1. CpepctBa ansa
BXOAHOro KOHTpons

TecToBLIE BOMPOCHI Anda nposegeHmnda BXogHOIro KOHTpPOIid

KpMTepl/Il/I OLEHKN OTBETOB Ha TECTOBbI€ BOMPOChbI BXOOHOIO KOHTPOJ14

2. Cpencrtea

Ana vHaMBuayanusauum
BbINOJIHEHUSA,

KOHTponA
t¢hnkcnpoBaHHbIX BUAOB
BAPC

MepeyeHb 3aaay Ans BbIMOSIHEHUS UHAUBUAYATbHbLIX 3a4aHWii Unu
KOHTPOIbHbIX paboT

LWkana v KpuTepmm oueHNBaHUA NHAMBUAYANbHOrO 3a4aHns (KOHTPOMbHOM
paboTbl)

3. CpenctBea
ONA TeKyLllero KOHTpons

I'Iepequb TEM Anga CaMOCTOATENIbHOIo N3y4eHUd TemMbl

OB anropMTM CaMOCTOSATENBHOIO U3YYeHUs TEMbI

KpI/ITepI/II/I OUEHKN CaMOCTOATENIbHOIro n3yvyeHuna Tembl

Bonpockl Ans camonoaroToBky MO TeMaM NPakTUYECKUX U nabopaTopHbIX
3aHATUN

KpuTepum oLieHK1 CaMomnoAroToBKM MO TEMaM MPaKTUYECKUX 1
nabopaTopHbIX 3aHATUI

4. CpepncTBa pybexHoro
KOHTpoOns

TecToBble 3agaHns

LWkana n KpUTeEpunn oueHnBaHn4a OTBETOB Ha BOMPOCHI py6e>KHoro KOHTpOIA

5. CpenctBa

AN NPOMEXYyTOYHOMN
aTTecTauum no utoram
M3yYeHUA QUCLMMITUHDI

BOI'IpOCbI 1 3agayu K 3Kk3amMeHy

I'IpMMep 3K3aMeHaLUMOoHHoro buneta

lMnaHoBas npouenypa npoBegeHna ak3amMeHa

LWkana n KpuTtepun oueHnBaHma OoTBeTOB Ha BOMPOCHI npomex(yTquon
arrecraynm
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2.4 OnncaHue nokasarenem, KputepueB U WKan ouleHnBaHUA N 3tanoB (bOpMVIpOBaHVIH KOMNeTeHUUn B pamMKax ANCUUNIIUHDbI

YpoBHU CHOPMUPOBAHHOCTU KOMMETEHLNIN

KOMMNeTeHUnsa He

MUHUMarbHbIV cpegHui BbICOKWN
cdopmmpoBaHa
OueHkn cpopMMpPOBaHHOCTU KOMMETEHLU
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHKa «omnu4yHo»
«Heydos1emeopumesibHo» «ydosriemaopumesnibHO»
Mokaszaternb XapakrepucTtvka chopMMPOBAHHOCTY KOMNETEHLMN dopMmbI 1
WHaeke 1 " En?eﬂo " OLIEHMBAHWS — KomneTteHuus B nonHomn CdopmupoBaHHOCTb CdopmupoBaHHOCTb CdpopmupoBaHHOCTb cpeqcTBa
Ha3BaHue A pa HAMKATOPbI 3HaHVs, ymeHns:, | Mepe He ChopmmpoBaHa. KOMMEeTEHLM KOMMETEHLIN B LIENIOM KOMMETEHLIN MOMHOCTBI0 KOHTpOnS
KomneTeHuun | AOCTVXKEHN koMneTerunn HABbIKUA VimetoLmxcst 3HaHui, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET thopMUpoBaHMs
KomneTeHLmmn (BnageHs) YMEHWIA 1 HaBbIKOB MUHUMATbHbLIM TpeGoBaHUSIM. TpeGoBaHUsM. KOMMETEHLMIA
HeAoCTaToYHO Ans TpeboBaHusIM. Mmetowmxcst 3HaHui, MmetoLmxcst 3HaHWI,
peLLeHns NPaKTUYeCcKNX MmetoLumxcsa 3HaHUi, YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodeccunoHanbHbIX) 3agay YMEHWI, HaBbIKOB B MOTVBaLMK B LieNIOM MOTVBaLMN B MOSTHON
LierniomM AOCTaTOYHO AN | AOCTaTOYHO AN PeLUeHns Mepe A0CTaToYHO Ans
peLLeHns NPaKTUHEeCKNX CcTaHAapTHbIX peLUeHNs CIOXHbIX
(npodeccuroHanbHbIX) NpaKTU4YeCcKnX NpaKTU4eCcKnX
3agad (npodbeccuoHanbHbIX) (MpodbeccroHarnbHbIX)
3agav 3agad
KpuTtepum oueHnBaHus
MonHoTa 3HaHMW MoHumaeTt He noHumaeT cmbicna YacTuyHo noHumaeT OpueHTupyeTcs B B coBeplueHcTBE
cMmbicna nocTaBfieHHON 3afayun CMbICI NOCTaBNEHHON MOHUMaHUM CMbICHa NMOHMMaeT CMbICI
nocTaBrneHHow 3agauun nocTaeneHHoW 3agayn nocTaerneHHoW 3agayn <
TekyLwumn,
3agaumn 4
Hanvune ymenun Ymeet He ymeeT gekomnoavpoBaTtb | YMeeT Ha Ha4yanbHOM YmeeT Ha cpegHeM YMeeT Ha BbICOKOM PyGexHbiit
KOHTpPOrb,
W01yt AekomnosvpoBaTb | 3agady YpPOBHe YPOBHE AeKOMMO3MpoBaTh | YPOBHE AEKOMMO3MpOoBaTh TECTUPOBAHME,
3agady [eKoMno3npoBaTb 3agady 3agady BLINONHEHME
3agadvy
nHAMBMAOYyanbHbI
Hanunyne HaBbIKOB Bnapeet He BnageeT HaBblkaMu Bnapeet Brageet Ha cpeaHem BnageeT Ha BbICOKOM X 337aHA
(BnageHue onbITOM) | HaBblkaMu peLLeHns NpocTbIX 3aaay nepBoHaYanbHbIMM ypOBHe HaBblkamm YpPOBHE HaBblkaMm
peLueHus HaBbIKamy peLleHnst peLleHns NpocTbIX 3aAa4 peLLeHns NpocTbIX 3aaay
npocTbIX 3aga4 NpocCTbIX 3aga4
MonHoTa 3HaHMK MoHumaet He noHumaeT cywiHocTH YactnyHo noHnmaet OpwveHTupyeTcsi B B cosepLueHcTBe
VK-1 CYLLHOCTH nomny4eHHon nHgopmaumm CYLLHOCTb MOMYyYeHHOW MOHVMaHUN CYLLIHOCTK NOHMMaeT CyLHOCTb
nony4yeHHon nHdopmauum nony4yeHHon nHcpopmMaumn | MOry4YeHHOW MHbopMaLnm
MHdopMauum Tekywun,
Hanuuve ymenun YwmeeT oueHnBatb | He ymeeT oueHuBatb YMeeT Ha HayanbHOM YMeeT Ha cpeHeM YMeeT Ha BbICOKOM pybexHbIn
CYLLHOCTb 334a4M | CYLUHOCTb 3aJayun Ha YPOBHe OLeHuBaThb YPOBHe OLeHMBaThb YPOBHe OLeHMBaThb KOHTpPOrb,
NA-2yx1 Ha ocHoBe yxe OCHOBE YXe VMEeoLLUXCS CYLLHOCTb 3a4a4n Ha CYLLHOCTb 3a4a4n Ha CYLLHOCTb 3a4a4m Ha TecTupoBaHue,
UMeHLLMXCA 3HaHWUN OCHOBE YXXe UMEIOLLMXCA | OCHOBE YXXe MMeLLMXCS OCHOBE YXXe UMeloLLMXCS BbIMOJSIHEHNE
3HaHWUN 3HaHWUN 3HaHWUN 3HaHWUN MHOVBUAYaNbHbI
Hanunuyne HaBbIKOB Bnapeet He Bnageet HaBblkamu Bnapgeet Bnageet Ha cpegHem BnapeeT Ha BbICOKOM X 3agaHun
(BnageHue onbITOM) | HaBblkamu npoBefeHVs aHanusa nepBoHayanbHbIMM YPOBHE HaBblKaMu YPOBHE HaBbIkaMu
npoBefeHns HaBblkamy NpoBeAeHNS npoBeaeHns aHanusa npoBefeHVs aHanusa
aHanusa aHanusa
MonHoTa 3HaHui 3HaeT OCHOBHbIE He 3HaeT ocHOBHbIe 3aKoHbl | YacTuyHo 3HaeT OpwueHTupyeTcs B B coBeplueHcTBe 3HaeT Tekywmn,
NA-3yk1 3aKOHbI €eCTeCTBEHHOHay4HbIX OCHOBHbI€ 3aKOHbI OCHOBHbIX 3aKOHax OCHOBHbI€ 3aKOHbI py6exXHbIN
€CTEeCTBEHHOHAyy | AVCUMMNAWH €CTeCTBEHHOHaY4HbIX €CTeCTBEHHOHaYYHbIX €CTeCTBEHHOHaYy4HbIX KOHTpPOrb,
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HbIX AMCUMNIVH AVUCUMNNNH OVUCLUMNNNH ancumnnuH TecTMpoBaHue,
Hanvuve ymenun Ymeer He ymeeT pa3HocTOpoHHE YMeeT Ha Ha4YanbHOM He ymeeT pasHOCTOpPOHHe | YMeeT pa3HOCTOPOHHE BbIMOSIHEHNE
pa3HOCTOPOHHE NOAXOAUTb K PELLEHMIO YPOBHE pa3HOCTOPOHHE NOAXOAUTb K PeLLEHUIO NOAXOAUTb K PeLLEHUIo MHAMBUOYanNbHbI
NnoAXoAnTb K 3agaum NOAXOANTb K PeLLEHUIO 3agaun 3aa4u1 Ha BbICOKOM X 3afaHuni
PELLEHMNIO 3a4a4n 3agauv YpPOBHE
Hanvune HaBbIKOB Bnapeet He BnageeT HaBbikamu Bnapeet Bnapeet Ha cpegHem Bnapeet Ha Bbicokom
(BnageHune onbITOM) | HaBblkamu peLleHns cTaHAapTHBIX nepBoHaYanbHbIMM YPOBHE HaBbIKaMu YPOBHE HaBbIKaMu
peLueHus 3agad HaBblKamy peLLeHns peLUeHnst cTaHOapTHbIX peLueHnst cTaHaapTHbIX
cTaHaapTHbIX CTaHOapTHbIX 3agay 3agad 3agad
3agad
MonHoTa 3HaHMM 3HaeT ocHoB He 3HaeT ocHOB cTMnncTukn | MiMeeT npeacTaBneHve OpwueHTupyeTcs B B coBeplueHcTBe 3HaeT
CTUIUCTUKM O CTUIINCTUKE OCHOBaX CTUITUCTUKN OCHOBbI CTUIIUCTWKM
Hanuuve ymenun YwmeeT oTnnyaTb He ymeeT otnunyath dakTbl YMeeT Ha Ha4YanbHOM He ymeet otnunuars YMeeT Ha BbICOKOM Tekywuit
pakTbl OT MHEHUI | OT MHEHUIA N opMUpPoBaThL ypoBHe oTnu4yaTh akTbl | dakTbl OT MHEHUN U ypOBHe oTnun4aTth akTbl o Gg)KHbll’;l
1 dopmmpoBatb COBCTBEHHbIE CYXAEHNS. OT MHEHUI U dopmupoBaTb OT MHEHUI U KgHT onb
Ui-4 COOCTBEHHbIE dopmmpoBaTtb COOCTBEHHbIE CYXXAEHUSI. dopmmpoBaTb TeCTMpraH;/Ie
K CYXAEHUS. COBCTBEHHbIE COBCTBEHHbIE CYyXOEHWS. ’
BbIMOJSIHEHNE
CYXAEHUS.
MHAMBUAYanbHbI
Hannyne HaBbIKOB Bnapeet He BnageeT HaBblkaMu Bnapeet Brageet Ha cpegHem BnageeT HaBblkaMu X 3aaHMit
(BnageHue onbITOM) | HaBblkamu NOrM4ECKOro MblLLEHNS nepBoHavanbHbIMM YPOBHE HaBblkaMu TIOTMYECKOrO MbILLIEHUSE
FIOrMYeCKoro HaBblKamu NTOrMYeCcKoro TIOTVYECKOrO MbILLIFIEHUS Ha BbICOKOM YpOBHE
MbILLMIEHUS MbILLMIEHUS
MonHoTa 3HaHMK 3HaeT OCHOBHble He 3HaeT ocHOBHble 3aKoHbl | YacTuyHo 3HaeT CBobogHo opueHTUpyeTcs | B coBeplueHcTBe 3HaeT
3aKOHbI €CTeCTBEHHOHAYYHbIX OCHOBHbIE 3aKOHbI B OCHOBHbIX 3aKOHax OCHOBHbI€ 3aKOHbI
€CTeCTBEHHOHay4 | AMCUMNMWH €CTeCTBEHHOHAYYHbIX €CTeCTBEHHOHAYYHbIX €CTeCTBEHHOHAYYHbIX
HbIX AUCUMNIVH AVCUMnNnH AVCuMnnH AVCuMnNnH Tekywun,
Hannuve ymenunn Ymeer He ymeeT nporHo3sunpoBatb YMeeT Ha HaYanbHOM YMmeeT Ha cpeaHeM YMeeT nporHo3mpoBaTb pybexHbIn
nporHo3npoBarb nocrneacTBUS peLLeHuit YPOBHE MpOrHo3npoBaTh | YpOBHE MPOrHO3MpoBaThb nocrneacTBusl peLleHnin Ha KOHTpPOrb,
MO-5yk-1 nocneacTams NocneacTBuS peLLeHui nocneacTBusl peLLeHuit BbICOKOM YPOBHE TEeCTMpoBaHue,
peLleHuni BbIMOSIHEHNE
Hanvuve HaBbIKOB Bnapgeet He BnapeeT HaBblkaMmu Bnapgeet Bnageet Ha cpeaHem BnageeTt Ha BbICOKOM MHOMBUAYanNbHbI
(BnageHue onbITOM) | HaBblkamu aHanUTUYeCcKoro MbILMEHNUS | NepBOHaYanbHbIMK YPOBHE HaBblkaMu YPOBHE HaBblkaMu X 3afaHui
aHanuTu4eckoro HaBblKamu aHanuTU4eckoro aHanuTu4eckoro
MbILLMEHUS aHanuTU4eckoro MbILLMEHUS MbILLMEHUS
MbILLMEHUS
MonHoTa 3HaHun CyLUHOCTb He 3HaeT cywHocTb [MoBepxHOCTHO 3HaeT CyLLHOCTb B coBepLueHcTBE 3HaeT
COBPEMEHHbIX COBPEMEHHbIX TEHAEHLIMIA OpVIEHTUPYETCS B COBPEMEHHbIX TEHAEHLMIA | CYLUHOCTb COBPEMEHHbIX
TeHAeHUUA pPasBUTUSA TEXHWUKN U COBPEMEHHbIX pa3BUTUSA TEXHUKN U TEHOEHLMIA pas3BuTus
pasBUTUA TEXHUKN | TeXHomorui B obnactu TeHAEHUUSX pa3BuTus TexHonorni B obnactu TEXHUKN U TEXHOMNOrnii B
M TexHonormm B | TexHocdepHowm TEXHUKN N TEXHOMOMMN B | TexHocdepHomn obnacTtun TexHochepHo Tekyumit
obnactu 6e3onacHocTn obnactn TexHocdepHon | 6e3onacHOCTM Ha 6e3onacHocTu ng(Hu M
TexHocepHown ©6e3onacHocTu cpefHeM ypoBHe %HT onb
6e3onacHocTH porb,
OlK-1 MO-1onk-1 = TEecTMpoBaHue,
Hanuune ymeHui Pewatb Tunosble | He ymeeT peliatb TMnoBble [MoBEepXHOCTHO 3HaKOM C
YMeeT pewatb TUMNOBble | YMeeT pellatb TUMOBbIE BbIMOJSIHEHNE
3agaum no | saga4m no obecneveHuto Pewatb TUMOBbIE
3agaum no obecneuveHuto | 3agaym Mo obecneveHwo | MHAMBUAYanbHbI
obecneyeHuto 6e30nacHOCTM YenoBeka B 3agaum no o
6e3onacHoCTK YenoBeka B | Ge3onacHOCTU YeroBeka B X 3afaHui
6esonacHocTn cpefe obutaHus obecneyeHno
. cpene obutanus | cpege obuTaHus
YyerioBeka B cpefe | (MPOU3BOACTBEHHON, B6e3onacHoCcTy Yenoseka _ o
~ (nponsBoaCTBEHHON, (npousBoaCTBEHHON,
obutaHus OKpyxatoLLen) B cpege obuTaHus _ _
_ OKpy>KatoLLen) Ha | okpyxatoLuen) Ha
(npousBoACTBEHH (npounsBoacTBEHHON,
J o N cpefHeM ypoBHe BbICOKOM YPOBHE
O, OKpYyXKatoLLen) OKpy>XatoLemn)
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Hanuuyune HaBbIkOB PelweHus He BnageeT HaBblkamu Bnageet HaBblkaMun Bnageet HaBblkaMun Brnageet HaBblkaMu
(BnageHue onbIToM) | TUMOBbIX pEeLLEeHUsT TUMOBbIX pEeLLeHMs1 TUMOBbIX peLLeHMs1 TUMOBbIX peLLeHMs1 TUMOBbIX
cuTyauum no | cuTyauuii no obecneyeHunto cuTyaummn no cuTyaummn no cuTyaummn no
obecneyeHuto 6e30MacHOCTM YenoBeka B obecneyeHnto obecneyeHnto obecneyeHnto
6e3onacHocTn cpefe obutaHus 6e3onacHocTy Yenoseka | Ge3onacHOCTM YernoBeka B | Ge3onacHOCTM YenoBeka B
YyeroBeka B cpefe | (MpPOW3BOACTBEHHOMN, B cpefe obutaHus cpege obutaHus cpege obutaHus
obutaHus oKpy>KatoLen) (npounssoacTBeHHON, (npounssoacTBEHHON, (npounssoacTBEHHON
(Npon3BOACTBEHH OKpYyXatoLLen) Ha OKpYXatoLLen) Ha OKpYXatoLLen) Ha
O, OKpyXKatoLen) HW3KOM YpPOBHE CcpedHEM YpOBHe BbICOKOM YPOBHE
lMonHoTa 3HaHun CyLHoCTb He 3HaeT cywHocTb [oBepxHOCTHO 3HaeT 3HaeT CyLHOCTb B coBepLueHcTBe 3HaeT
COBPEMEHHbIX COBPEMEHHbIX CYLLIHOCTb COBPEMEHHbIX | COBPEMEHHbIX CYLLLHOCTb COBPEMEHHbIX
MHOPMAaLUMOHHBI | MHGOPMaLMOHHbIE MHOPMaLMOHHbIE MHOPMaLMOHHbIE MHOPMaLMOHHbIE
€ TEXHOMOrMM U, | TEXHOMOMMMU U, MPUHLMNI TEXHOMNOrm , TEXHOMNOMMM U, NMPUHLMNbI TEXHONOMY 1, NPUHLMMb
NpUHUMNBI PYHKLMOHUPOBAHUS NpUHUMNBI PYHKLIMOHUPOBAHUSI PYHKLIMOHUPOBAHUSI
(PYHKLMOHNPOBaAH | U3MepUTENbHOM U PYHKLMOHUPOBaHUSI N3MepUTENBHON U N3MepUTENBHON U
usi BbIYMCIIUTENBHOW TEXHUKM N3MEepUTENBHON U BbIYMCTIUTENBHON TEXHUKU | BbINUCIIUTESIBHON TEXHUKN
N3MEPUTENbHON 1 BbIYMCMUTENBHON Ha cpegHeM ypoBHe Tekywun,
BbIYUMCIIUTENBHOMN TEXHUKU py6exHbIn
TEXHUKU KOHTPO~b,
NO-20nk-1 Hanuuue ymenui MpUMEHSITL He ymeeT npumeHsTb YMeeT NpUMeHsTb YMeeT NpUMeEHsTb YMeeT NpUMeEHsITb TecTmpoBaHue
M3MEPUTENLHYIO 1 N3MEepUTENbHYIO U N3MEepPUTENbHYIO U1 N3MEepUTENbHYIO U1 N3MEepUTENbHYIO 1 BbIMOJSIHEHNE
BLIYMCTNTENBHYIO BbIYUCTIUTENBHYIO TEXHMKY BbIYUCTIUTENBHYIO BLIUMCTIMTENbHYIO TEXHUKY | BBIMCTITENbHYIO TEXHUKY | MHAMBMAYATbHL
TEXHUKY Ha HU3KOM Ha cpefHeM ypoBHe Ha BbICOKOM YpOBHE X 3afaHui

TEeXHUKY

YpPOBHE
Hanuuyve HaBbIkOB He BnageeT HaBblkamu Brageet HaBblkaMu Brageet HaBblkaMu Brageet HaBblkaMu
(BnageHue onbiTom) | MpumMeHeHus NPYMEHEHUs1 COBPEMEHHbIX NpUMeHeHNst NpUMeHeHNst npUMeHeHust
COBPEMEHHbIX MHOPMALMOHHbIX COBPEMEHHbIX COBPEMEHHbIX COBPEMEHHbIX
MHAOPMAaLMOHHbI | TEXHOMOMMI MHOPMAaLMOHHbIX MHOPMAaLMOHHbIX MHOPMAaLMOHHbIX

X TEXHOMOrMn

TEXHOIOMMI Ha HU3KOM
YpOBHe

TEXHOIOrM Ha cpegHeMm
YpOBHe

TEXHOSIOM Ha BbICOKOM
YpOBHe
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YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensiolume npoueaypbl oLueHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yroLwmx 3Tanbl POPMMPOBaAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3aA4aHUsA, HeO6XxoAUMbIe ANA OLeHKU 3HAaHUW, YMEeHUI, HABbIKOB

3.1.1. BOMNPOCbI
Ans npoBeAeHUs BXOAHOro KOHTpons
BxogHOW KOHTPONb MPOBOAMTCSA Ha NEPBOM MPAKTUYECKOM 3aHATUM C LIENbO BbISIBNIEHUS pearibHOW
FOTOBHOCTU OOy4YaloLMXCA K OCBOEHMIO AaHHOW AMCUMMIMHBI 3@ CYET 3HaHWWA, YMEHWA U KOMMETEHLUUN,
chopMMpOBaHHLIX B Kypce (OU3NKWM, M3yd4aeMOM B cpedHen wkone. B Ounete 10 BonmpocoB no BceM
pasgenam uUsMKn: MexaHvka, MonekynsipHas dusvka u TepMOAMHaMUKa, SNeKTpOMarHeTmam, konebdaHus m
BOJTHbI, ONTKKA, aTOM 1 aTOMHOE S4pO0.

[Mpmepbl buneTtos

Bunet Ne 1
1. B kakmx eguHuuax cuctembl CU unamepsieTca: a) nepemelleHve;  6) CKOPOCTb; B) YCKOPEHWE; T)
Bpemsa?
2. Kakon 3Heprnen obnagaet Teno maccon 100 e, nogHsaToe Ha BbiCOTy 5 M?
3. Kak HasbiBaeTcH sBneHme npesBpalleHmns: a) XnakocTun B nap; 6) napa B XMAKOCTb?
4., 3annwunte popmynupoBky 1 dopmyny 3akoHa Kynora.
5. YT0 Takoe anekTpu4eckmi Tok?
6. WN3obpasute Ha cxeme coeguHeHMEe TMPOBOAHUKOB: a) nocrnegosaTenbHoe; 6) napannensHoe.
OnpegenuTte ans Kaxgoro coeavHeHust (a u 6), Kakasi U3 ANEKTPUYECKMX BENIMYUH OAMHAKOBa ANA BCEX
NPOBOAHMKOB.
7. HanpaBneHue nWHMMN MarHMTHOrO Mofs MPOBOAHMKA C TOKOM onpegensdetcsa no

npasuny 6ypasymka. Ccopmynmpynte 310 Npasuno. A 0\
8. UTo NnoHMMaloT nog Avcnepcyeii ceeta? T
9. Ha pucyHke nokasaHa cobupatowasa nuHsa n npegmet AB. NocTponTe nsobpaxeHune —d 9)
A;B; npegmeTa AB. F B
10. OnuwnTe CTpoEHME aToMa U aTOMHOro aapa.

v

Bunet Ne 2
1. Benocuneguct exan co ckopoctblo 12 km/d4 B TedeHume 30 muHyT. Onpegenutb NyTb, MNPONOEHHbIV
BEMOCUNEANCTOM.
2. 3anuwmnte opMynmnpoBKU TPEX 3aKOHOB HbioTOHA.
3. Kak HasblBaeTca nepexoj BeluecTBa: a) U3 TBEpAOro COCTOSIHWUA B Xuakoe; 6) U3 XKMAKOro COCTOSHUS B
TBEPOOE?
4. B Kaknx egvHuuax n3amepsieTcs: a) anekTpmyeckmn 3apsag; 6) anekTpoémKocTb; B) noteHuyman?
5. Kakum npmbopom MOXHO M3MepuTb HanpshKeHne B dMeKTPUYEeCcKon uenm?

6. Onpegenute obllee conpoTuBneHne ydyacTka AB uenn, ecnm R R,
R,=20mM, R,=40m. T 1+—_ 1}
7. MepeuncnuTte UCTOYHVKI MarHUTHOTO NONS. A B

8. Uto noHmmatoT nog nHtepdepeHumnen n gudpakumen ceeta?
9. 3anuwmTte opmMynMpPOBKY U hopMyny 3aKoHa NpernoMneHns ceeTa.
10. OnuwmnTe CcTpoeHMe aToMa U aTOMHOro saapa.

Bunet Ne 3
1. Bblpasute ckopocTtb Tena 54 km/4 B Mm/C.
2. B 4ém 3aknoyaeTcs aBreHne, Ha3blBaeMoe pe30HaHCOM?
3. B kakux egmnHmuax cuctemol CU namepsietca: a) gaenexHue; 6) tTemnepartypa; B) 06bEM?
4, Kakve pgBa poda 3MeKTpUYEecKux 3apsgoB CyLecTBylOT B npupoae? Kak B3anmogencTByloT Tena,
nmeroLLme 3apaabl OQHOro 3Haka? pasHoro 3Haka?

Bl
5. OT yero 3aBMCWT COMPOTMBIIEHWE MPOBOAHUKA? JanuwuTte GopmMmyny, KoTopas S
nokasblBaeT 3Ty CBA3b.

6. 3anuwmTte opmMynMpoBKY 1 popmyny 3akoHa [koyns — lNeHua. —
7. 3anuwwute 3akoH Amnepa. OnpegenuTe, Kyda HanpaBfneHa cwna, AevcTBylowas Ha —I
NPOBOAHMWK C TOKOM, CO CTOPOHbI MarHUTHOrO Nonsa?

8. Kak HasblBaeTcH YacTuua anekTpoMarHUTHOro N
n3nyyeHns? —

9. MNocTpownTe ansa kaxaoro cny4vas (a, 6, B) NonoxeHune

OTPaXEHHOro Unu NnagaroLLlero nyya. 6) )
B
a)
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10. YTo BbI NOHMMAETE No4 PaaNOaKTUBHOCTLIO?

LLikana un KpUTEep1MUN OLLeHKMN
OTBETOB Ha BONPOCHLI BXOAHOI0 KOHTPONA
- OueHKa «OTIIMYHOY», ECNN KONMMYECTBO MpaBusbHbIX 0TBETOB OT 81-100%.
- OueHKa «XOpOoLLOY», eCnv KONMYECTBO NpaBuibHbIX OTBETOB OT 71-80%.
- OueHka «ya0BNeTBOPUTENBHOY, €CINN KONNYECTBO NpaBuIibHbIX OTBETOB OT 61-70%.
- OueHKa «HeyooBneTBOPUTENBHOY, €CNN KONMMYECTBO NpaBuiibHbIX OTBETOB MeHee 61%.

LUKAJA U KPUTEPUN OLIEHKU
OTBETOB Ha BONPOCHLI BXOAHOI0 KOHTpOns

3.1.2. CpenctBa
ONS UHAMBUAyanuM3auum BbINOJSIHEHUS, KOHTpOns hukcupoBaHHbIX BuaoB BAPC

BbinonHeHve HAMBUAYanbLHoro 3agaHus

— 3agayu no pasgeny «MexaHukay;

— 3agauu no pasgeny «MonekynsapHas u3nka n TepMOANHAMUKAY;

— 3agauun no pasgeny «ONEeKTPUYECTBO N MarHeTU3mM»

— 3agauu no pasgeny «OnTukay;

— 3agadn no pasgeny «ATomHasa dusnkay.

NHavBupyanbHble 3aAaHWs BbIMOMHSAKTCA COrMacHO BapuaHTy (HOMep MO CNWCKY B )XKypHane npenopasaTens).
BapuaHTtbl BbinoxeHsl B MOC. lNMpoBepeHHble npenogasaTteneM 3agaHus npukpennsiotcs B MOC k COOTBETCTBYHOLUMM
aneMeHTam 3afjaHui.

LUKANA N KPUTEPUM OLIEHUBAHUA

— OLUEHKa «3a4vTeHO» BbICTaBliAeTCA, eCnn nHamemayanbHoe 3agjaHue pelleHO BepHO, npeaocCTaBlieHO B
yCTaHOBJ'IeHHbIVI CpOK ” Od)OpMJ'IeHa B COOTBETCTBUU C Tpe6OBaHVIF|MI/I;.

— OuUeHKa «He3a4TeHO» BbICTaBNAeTcAa ecnun. unHamBupayarnbHoe 3adaHue BbINOJIHEHO He BEpHO, He
OCbOpMJ'IeHO B COOTBETCTBUA C Tpe6OBaHI/IFIMVI.

3.1.3 CpeactBa ANA TeKyLero KOHTpons

BOMPOCHI
ANsi CAaMOCTOSATENIbHOIO U3y4eHUsi TeMbl
Tema B cocTaBe
asfena/sonpoc B
pasi P dopma
cocTaBe TeMbl PacueTHas
Homep pasgena ancuunnuHbl pasgena TPYAOEMKOCTb Tekyuiero
' ’| KoHTpons no
BbIHECEHHbIE Ha yac
Teme
camocTodATenbHoe
n3yyeHue
1 2 3 4
Ou4Has ¢hopma obyyeHus
Mpoueccebl B
2 peanbHbIX rasax 5 TecTtupoBaHue
rasax.
OnekTpuyecknn  Tok
3 P 5 TecTtupoBaHue
B rasax
KBaHTOBbIE
4 N 5 TecTtupoBaHue
CBOWCTBa cBeTa
WToro no o4HOMY 0By4eHmto 15
3aoyHas chopma o6yveHus
MexaHuvka
1 . 5 TecTupoBaHue
XnakocTen
Mpoueccebl B
2 peanbHbIX rasax 5 TecTtupoBaHue
rasax.
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ArnekTpuyeckas

3 €MKOCTb, 5 TecTupoBaHue
noTeHumarn.
OneKTpnYecknn ToK

3 P 5 TecTtupoBaHue
B rasax
MpuHUMN  gencTens

3 NonynpoBOAHUKOBbIX 5 TecTtupoBaHue
npunbopoB
Cwvna JlopeHua.

4 peHl 5 TecTtupoBaHue
OdpekT Xonna
OnekTpomMarHuTHble

5 P 5 TecTtupoBaHue
BOMHbl. PagnocBasb.

6 Monsipmsauyusa ceeta 5 TecTtupoBaHue

7 AToMHas dumsmka 5 TecTtupoBaHue

MToro no 3ac4HOMY 06y4YeHNto 45

lNMpumeyaHue:

- yqe6Ha;|, yLIe6HO-MeTO,CWNeCKaF| nutepartypa u nHble 6VI6]'IVIOT€‘-|HO-I/IH¢)OpMaLMOHHble pecypchbl 1 cpeacrTea obecneyeHus
CaMOCTOATENbHOIO N3y4eHna Tem — CM. Mpunoxenns 1-4.

OBLMA ANTOPUTM
CaMOCTOATENIbHOIro U3y4eHNsA TeMbI

1) O3HAKOMUTLCS C PEKOMEHOBaHHO y4eBHOW NUTEpPaTypoit U 3NEeKTPOHHBIMU pecypcamMm Mo Teme
(opveHTUPYSICb Ha BOMPOCHI AN CAMOKOHTPOSS).

2) Ha aTou ocHOBE COCTaBUTb Pa3BEPHYTLIN NIlaH U3MOXEHWS TEMbI

3) BeibpaTtb (hopMy OTYETHOCTU KOHCMEKTOB(MMNAH — KOHCNEKT, TEKCTYanbHbIA KOHCNEKT, CBOBOAHbIN
KOHCMEKT, KOHCMEKT — cxema)

2) OchopMUTb OTHETHbLIN MaTepuan B yCTaHOBIEHHOW hopMe B COOTBETCTBMU METOOMNYECKMM
pekomMeHZaumamMm

3) np0BeCTI/I CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BOMNpoCaM, BblAaHHbIM NnpenogaBaTesiem

4) MpenocTtaBuTb OTYETHLIM MaTepuan npenodaBaTento Mo COrMacoBaHuio ¢ BeayLwumM npenogasarenem

5) MogroToBUTLCA K npeayCcMOTpeHHOMY KOHTPOJIbHO-OLEHOYHOMY MepOonpUuATUIo No pesyrnbtatamMm
CaMOCTOATESIbHOIO U3y4eHnd TemMbl

6) MpWHATL y4acTue B ykazaHHOM MEPONPUATUN, MPOUTU pyGexHoe TecTUpoBaHMWe Mo pasdeny Ha
ayaAUTOPHOM 3aHATUU U 3aKMOYNTENBbHOE TECTUPOBaHNE B YCTaHOBNEHHOE AN BHeayaUMTOPHOW paboThl
BpeMsi

7.2.1 WKANA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOSATENbHOro U3y4eHns TeMbl

Mo o4yHon dhopme 0ByUveHUs

— OLeHKa «3a4TeHO» BbICTABMSIETCS, €CnM 00yYalLWNACA OPUEHTUPYETCS B M3YYEHHOM MaTepuane
TEMBI.

— OLEHKa «He 3a4TeHO» BbICTaBMseTcs, ecnm obyyaroLwwmmncs crnabo NnoHMMaeT CyTb BOMPOCOB.
Mo 3a o4HoM chopme 0OyUYeHUsA

— OLEHKa «3a4YTEHO» BbICTABMNSAETCS, €CNN MPOLEHT NPaBUSbHbIX OTBETOB Ha BOMPOCHI MPEBLILAET
60%.

— OLUEHKa «He 3a4TEeHO» BbICTABMAETCH, eCnu 00ydaloWunincss OTBETUN MPaBUITbHO Ha MEHee, Yem
60% BoONpOCOB.

BOMPOCbHI
ANA caMONoAroToBKM K TabopaToOpHbIM U NPAKTUYECKUM 3aHATUAM

Paspen 1. MexaHuka

KpaTkoe cogepxaHue
KuHematuka. Mogenu B mexaHuke. Cuctema otcueta. [locTynatenbHoe ABuxkeHue. Tpaektopus,
nyTe, nepemelleHve. CpefHss ckopoCTb. MrHoBeHHas CKOpPOCTb. YCKOpEHME U ero COCTaBnsiolime.
BpaluatensHoe ABwkeHue. Yron noBopoTa, YrnoBasi CKOPOCTb W YrroBoe YckopeHue. PaBHoMepHoe u
paBHOMEpEMEHHOE ABWXEHUS. YpaBHEHUa n rpadukn. OuHamuka. 3akoHbl HbioTOHa. Cunbl B MEXaHuKe.
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OHeprus, paboTta, MOWHOCTb. Mmnynbc Tena. 3akoHbl M3MEHEHMSI M COXPaHEeHMs1 UMMynbca. 3akoH
coxpaHeHusi aHeprun. MomeHT mHepummn. Teopema LUtenHepa. MomeHT cunbl, nnedo cunbl. OCHOBHOE
ypaBHEHWE OMHaMUKM BpallaTenbHOro ABWXKEHMS. 3aKOHbl N3MEHEHUS U COXPAHEHUS MOMEHTa UMMynbeca.
BsskocTb. 3akoH HbtoTOHa anst cunbl BHyTpeHHero TpeHus. MeTtoa onpegeneHus BaskocTn (metoa CTokca).

Bonpochk! 4ns camoKOHTPONst Mo pasgeny:
. YUto nsyvaet knHemaTmka?
. Uto Takoe maTtepuanbHasa Touka? abcontoTHO TBEpAOE Teno?
. [lante onpeaeneHve NnocTynaTensHOro U BpaLLaTenbHOrO ABWKEHWUNA.
. Uto Takoe nyTb? nepemeLleHne? ckopocTb? yckopeHne? KakoBbl X eAMHULbI U3MEPEHNsT?
. Uto Takoe npsiMonnHenHoe OBWKEHNE? KPUBOMNMHENHOE ABUXKEHNE?
. Uto Takoe yrnosasi ckopocTb? yrroBoe yckopeHve? KakoBbl X eQuHWLbI n3MepeHns?
. BannwnTe chopMyrnbl CBA3N NIMHENHBIX U YIIOBbLIX BEMUYMH.
. 3annwwnTe ypaBHEHWS PaBHOMEPHOIO N PaBHOMEPEMEHHOTO ABWKEHWA.
. Uto n3yyaet gnHamuka?
10. CchopmynupywTe 3akoHbl HbtoTOHA.
11. [pa Tena oguMHaKkoBOro oObEéma - antoMMHMEBOE WM CBMHLIOBOE - ABMXKYTCH C OOMHAKOBLIMW CKOPOCTSIMMU.
CpaBHUTE MMMYNbCbI 3TUX TEN.
12. Yt0 Takoe cnna? Kakve curnbl B MEXaHUKE Bbl 3HAeTe?
13. OgnHakoBble cyrnbl COOBLLMMM ABYM Teram pasHoe ycKopeHue. YTo MOXHO ckasaTb O Maccax 3Tux Ten?
14. CchopmynmpyinTe 3akoH COXpaHeHNs MMMynbca.
15. B u4ém 3aknoyaeTca CyTb peakTMBHOTO ABwkeHusi. CneacTBMeM Kakoro 3akOHa SBMSIETCH peakTMBHOE
nBvxkeHne?
16. YT0 Ha3bIBaeTCA SHeprnen? paboTon? MOLLHOCTLIO? KakoBbl X eAVHNLIbI U3MEPEHMUS?
17. Kakne B1abl MEXaHWYECKON 3HEPrN Bbl 3HAETE?
18. Kak MOXXHO BblMMCIUTL paboTy rpadonyeckun?
19. CdhopmynupyiiTe 3aKOH COXpaHEHUSI B MEXAHWKE.
20. Jarite onpeneneHne MOMEHTY UHEPLMM MaTepuarnbHON TOYKW, abComntoTHO TBEPAOro Tera OTHOCUTENBHO OCK
BpaLLeHus. KakoB pmamyeckuii CMbICI MOMEHTA MHEPLMN?
21. OT Yero 3aBUCUT MOMEHT UHepLMK Tena?
22. Ccpopmynupynte BTOpOM 3akoH HbloTOHa Ans BpallaTtenbHOro ABMKEHNS.
23. Yto Takoe mMomMeHT mmnynbca? CdopmynmpynTe 3aKOH COXpaHeHUss MOMeHTa umnyneca. NpuBeante
npMMepbl BbINOMHEHUS 3TOrO 3aKOHa.
24. Yem obycrnioBneHa BA3KOCTb xumakocTn? OT Yero 3aBucut?
25. lNMpwn obpasoBaHMM CNMBOK XMPOBbIE LUAPMKM BCMMbiBalOT BBepX. Kakne cunbl OeNCTBYIOT Ha LWapukm?
Kak HanpaBneHbl 3T cunbl?

O©CoO~NOOOTRhWN =

Pasnen 2. MonekynsipHas ou3unka v TepmoanHaMuka.
KpaTtkoe cogepxaHue

MonekynsapHo- KuHeTu4eckas Teopust ugeanbHblX rasoB. OCHOBHblE MOMOXEHUS MOMEKynsapHO-
KnHeTudeckon Teopuun. MoeanbHbld ras. NapameTpbl cocTtosiHua rasa. Msonpouecchl. OnbiTHbIE ra3oBble
3aKkoHbl: bouna-MapuotTa, Wapns, [en-Ilioccaka, Knanewpona, Asoragpo, [anbToHa. YpaBHeHue
COCTOSIHMSA MAeanbHOro rasa - ypaBHeHune MeHgeneesa - KnanewpoHa. OCHOBHOe ypaBHeHue
MONEKYNAPHO-KMHETUYECKON Teopun uaeanbHbIX rasoB M crneactsmss u3 Hero. 3akoH Makcsenna o
paBHOMEPHOM pacrnpefeneHun Momnekyn rasa no ckopoctam. OCHOBbI TepMmoagnHaMukn. Yncno creneHewn
cBoboabl MOneKynbl. 3aKOH PaBHOMEPHOrO pacnpefeneHnss dHeprum no creneHsaMm cBoboAbl MOMekyn.
BHYTpeHHsin aHeprusi naeanbHOro rasa u eé uameHeHue. PaboTa rasa npu uameHeHum ero obbéma.
KonnyectBo TennoTbl. YgenbHas M MonsipHasi TennoémkocTu. YpaBHeHne Mainepa. KoadbduumeHT
MyaccoHa. AgmabaTtHbiin npouecc. lepBoe Havano TepMOAMHAMMKM U €ro MpUMEHEHME K PasfINYHbIM
rasoBbIM npoteccam. Kpyroeown npouecc (umkn). Obpatumblie n HeobpaTumble npoueccol. Linkn KapHo u ero
K.n.4. Tennosble 1 XonogunbHble MallUHbl. QHTPOMKUSA U eé nameHeHve. BTopoe Hayano TepmoanHaMuKu.

Bonpock! 4nsg camoKOHTPONs MO pa3gerny:
1. B 4éMm COCTOSIT OCHOBHbIE MOSNOXKEHNS MOSEKYNAPHO-KMHETUYECKON TEOPUN?
2. Y10 HasbIBaeTCA naeansHbIM ra3om? [Npy Kakux ycrioBusix peasnbHbiv ra3 6nmM3ok K ngeansHomy?
3. Uto HasbiBatoT nsonpoueccamun? Kakve oHu Ob1BatoT?
4. CchopmynupyinTe 3aKoHbl, ONUCLIBAKOLLIME M30MPOLLECChHI.
5. Tloctpovite u130TEpPMbl, K30XOpbl M u306apbl B KoopAuHaTax [AdaBneHve - o0ObEM, [JdaBreHue -
TepMoaMHammndeckasi Temnepartypa, 00bEM - TepMognHaMMyeckas TemnepaTypa.
6. Yem oTnnyaetcs ypaBHeHve KnanenpoHa ot ypaBHeHuns MeHaeneesa - KnanevipoHa?
7. 3anuwute dopmynbl Ans cpegHen apuoMeTUHEeCcKOn CKOPOCTU MOMEKYn, cpeaHen KBaapaTU4HOW CKOPOCTH,
Hambonee BEPOSITHON CKOPOCTU.
8. Ut0 usyvaet TepmognHamumka?
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9. Yto HasbIBaeTCHA YMCIIOM CTeneHern ceoboapl Monekynbl? Onpegenure 4ncno cteneHern ceoboapl ans renus,
BOAOPOAA, YINEKVCIIONo rasa, BOASHOIo napa.

10.470 NOHMMAIOT NOA BHYTPEHHEN 3HEPIEN peanbHOro rasa? ungeansHoro ra3a? OT Yero 3aBMCUT BHYTPEHHSSA
3Heprvs naeanbsHoro rasa?

11. Kak rpacpuueckn moxeT BbITb BblMMCiEHa paboTa, coBepLuaemas ra3om?

12. Mpmn kakom nmpouecce coBepLuaeTcs Gonbliasd paboTa pacluMpeHns rasa npy OOHOM U TOM Xe U3MEHEHWM
obvéma?

13. Hante onpepeneHve yaoenbHOW TEMMOEMKOCTM UM MOMSIPHOM TEMNmnoOéMKOCTM rasa. Kak Tennoé&mkocTb
pasnuyaeTcs B 3aBUCMMOCTM OT npoLiecca?

14. Kakon npouecc Ha3biBaeTcsa agnabatudeckum? MNpueegute npymMepsi.

15. CchopmynupyinTe nepBoe Havano TepMOSUHAMUKM.

16. Npun kakom npoLiecce 0OHUM U TEM e NoABEAEHHBLIM TEMNOM MOXHO HarpeTb ra3d Ao 6onbLuen Temnepartypbl?
17. Npwn kakom NpoLiecce coBepLuaeTcs paboTa paclumpenus ra3a 6e3 nogsoga tenna?

18. Ipu kakom npoLiecce ras He coBepLuaeT padboThbI?

19. INpu kakom npoLecce Hy>kHO nogBecTy bonbLue Tenna, YTobbl HarpeTb ra3 Ha 10°C?

20. Y10 HasbiBaeTca obpaTtumbiM npoueccoM? HeobpaTtumbiv npoueccom? [puBegute nNpUMepbl 3TUX
MpOLLECCOB.

21. V13 kaknMx NpoLeccoB COCTOUT LMK KapHo?

22. 3anvwute cdopmyny K.n.4. unkna KapHo. MNepeuncnmte ycnosusi NOBbLILLEHMS K.N.4. uykna KapHo.

23. MNMosicHWUTe NpUHLMN paboTkl TENMOBOrO ABUraTens 1 XoNnoaubHON MaLUMHBbI.

24. Yt0 Takoe aHTpoNuA? YKaunTe CBA3b SHTPOMMN C TEPMOAMHAMUNYECKON BEPOSTHOCTHHO.

25. MNpviBegnTe pasnmyHble opMynMPOBKX BTOPOro Ha4Yana TepMOANHaAMMKN.

Paspgen 3. dnekTpocTaTuka 1 NOCTOAHHBLIN TOK
Kpatkoe cogepxaHue

3akoH coxpaHeHus anekTpudeckoro 3apsga. 3akoH KynoHa. 3nekTtpoctaTtmyeckoe nore.
HanpspkéHHOCTb  amekTpocTatudeckoro nons. [puHUMN  cynepnosvuum  3reKTpocTaTUyecKkMX Monew.
CunoBble nuHMK.  TloTOK BekTopa HanpsbkEHHOCTU. Teopema [aycca M €€ npuMEHeHWe K pacuyéTy
9MNEKTPOCTaTUYECKNX MOJSIEN: PaBHOMEPHO 3aPSKEHHOW OECKOHEYHOW HWUTW; PaBHOMEPHO 3apsPKEHHOMN
GEeCKOHEYHON MNNOCKOCTW; ABYX OECKOHEYHbIX napanmnenbHbIX Pa3HOMMEHHO 3apsKeHHbIX MOCKOCTEN.
PaboTta anekTpocTatnyeckoro noss o nepemelleHnto 3apsga. lNoreHumanbHaa sHepruM B3anMoLencTBus
3apagoB. NoTteHunan nons. CBA3b HanNPsXKEHHOCTM WM MOTeHuuana. OKBUMNOTEHUMAaNbHbIE MOBEPXHOCTH.
Tunbl  ON3NEKTPUKOB. Monspusauua  guanektpukoB.  [lonspudoBaHHOCTb.  CerHeToaneKkTPUKN.
OneKkTpoEMKOCTb yeAMHEHHOro npoBogHuka. KonpeHcaTopbl. [locnegoBaTenbHOe U napannenbHoe
COeQVHEHNE KOHOEHCATOPOB. JHEPrus CUCTEMbI 3apsOoB, 3aPSHKEHHOrO MPOBOOHUKA W KOHAEHcaTopa.
OHeprusi aNekTpocTaTUYeCcKoro nons.

OneKTpMYeckMn TOK, cCura W NMNOoTHOCTb Toka. CTOpPOHHME Cunbl. JMEeKTpoaBMKyllas cuna w
HanpsbkeHue. ConpoTuBneHne npoBogHuka. 3akoHbl OMa Ans OOHOPOAHOMO M HEOOHOPOOHOMO Y4acTKOB
uenu, 3amkHyTon uenu. Pabota m mowHocTe Toka. 3akoH [xoynsa - JleHua. lMpasuna Kupxroda gns
pa3BeTBMNEHHbIX LEenen.

1. Kakue cBoWicTBa anekTpnyeckmx 3apsgoB Bbl 3HaeTe?

2. Kakon npnbop no3sonsaeT 06HapyXUTb 3NEKTPUYECKUA 3apsa?

3. CchopmynmpywiTe 3aKOH COXPaHEHUS ANTEKTPUYECKOTO 3apsaaa.

4. Ccopmynupyite 3akoH KyroHa. Kak 1 BO CKOMbKO pa3 M3MEHWUTCS Cuna B3aMMOLEWCTBUS LBYX TOYEYHbIX
3apsaoB, ECNN PAcCTOAHNE MEXOY HUMM YBENUYUTL B [iBa pa3a?

5. Kakoe none Ha3sblBalOT 3NEKTPOMarHUTHLIM? M1IEKTPUHECKUM? INEKTPOCTATUHECKM?

6. UTo HasbIBaeTCS HaNPSHPKEHHOCTLIO areKTpocTaTnyeckoro nons? Kakosa eanHuua namepeHnsa?

7. DanTte onpeneneHve CUNoBbIM NMHUAM 3NeKTpocTaTndeckoro nons. Noyemy oHu He nepecekatoTca?

8. Hokaxute, yto 1 H/Kn =1 B/m.

9. Hante onpepenenne noteHumana. Kak rpadmyeckun npencraButb pacnpegeneHne noteHumana B pasHbiX
TOYKax noss.

10. Kakvie monekyrnbl HasblBalOTCS HEMONAPHBIMIU? MOMNSAPHBIMUTY?

11. B 4ém 3aKnovaeTcsa nonspusaumsa guanekTpukos? Kakne Bugpbl nonapusaumum Bbl 3HaeTe?

12. Kakme BeLlecTBa Ha3biBakOT NPOBOAHNKAMU?

13. Ha 4ém ocHoBaHa anekTpocTaTnyeckas sawmra?

14. YTO Ha3bIBAIOT 3MNEKTPOEMKOCTBIO yeauHEHHOro npoBogHuka? OT dero 3aBucut oHa 3aBucut? KakoBa
eQuHMLA SMEKTPOEMKOCTU?

15. CpaBHuUTE 3NEKTPOEMKOCTU YeANHEHHBIX NPOBOASALLMNX LLAPOB - antoMUHUEBOIO Y MeQHOro, €Crn UX paaunychl
OAMHAKOBBbI.

16. YT0 HasbIBaloT koHaeHcaTopamn? Kakvue oHu BbiBatoT? [1ns yero ucnonb3ytoTca?

17. Yto HasbiBalOT 3NEKTPUHECKMM TOKOM? CUIIOW TOKa? MMOTHOCTbIO TOKa? KakoBbl eauHMUbl CUMbl TOKa Y
NNOTHOCTM TOKa?
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18. YT0 Takoe nctovHmk Toka? KakoBa ero porb B SMEKTpUYECKOm Lenn?

19. Yto HasbiBatoT [1C? HanpsikeHnem? B 4ém mx otrinumne? KakoBbl eAMHNLbI X N3MEpPEHN?
20. YTo HasbiBalOT CTOPOHHUMM cunamm? KakoBa ux npupoga?

21. 3anuwwute 3akoH Oma Ans 0gHOPOAHOIO U HEOOHOPOAHOIO y4acTka Lenu; Ans 3aMKHYTOW Lenu.
22. OT Yero 3aB1CUT COMNPOTUBIIEHNE NPOBOAHUKA?

23. Y70 Ha3bIBaloT CBEPXNPOBOAMMOCTBIO? Kakyto TemnepaTtypy Ha3blBatOT KPUTUHECKON?

24.Ha kakom npuHuune paboTtatoT TePMOMETPbI CONPOTUBEHNA? TEPMUCTOPbI?

25. CopopmynupyiTe npasuna Kupxroda. Kak cnegyet npumeHsaTs npasuna Kupxrodga?

Paspen 4. 9nekTpoMarHeTusm
KpaTtkoe cogepxaHue

MarHutHoe none u ero xapaktepuctukn. 3akoH buo - CaBapa - Jlannaca u ero npyMMeHeHue K pacyéTy
MarHuTHoro nong. lMpuHuMn cynepno3vumm MarHUTHbIX nonen. 3akoH Amnepa. [MpaBuno nNeBoOn pyKwu.
Bsanmopenctesne napannenbHbiXx TokoB. Cuna JlopeHua. [BuxeHWe 3apsikeHHbIX 4acTul B MarHUTHOM
none. MarHutHoe none coneHompa. [MOTOK BeKkTOpa MarHUTHOM MHAYKUMW. Teopema [aycca. Paborta no
nepeMeLLeHNIO NPOBOAHMKA U KOHTYpa C TOKOM B MarHUTHOM norne. OnekrpoMarHutHaa nHaykumsi. OnbiTol
dapapesn. 3akoH Papapges. lNpaBuno JleHua. BpalieHne pamku B MarHMTHOM none. VIHAYKTMBHOCTb
KoHTypa. CamounHaykums. BaanmHas nHaykums. TpaHcdopmaTtopbl. QHeprus MarHMTHoro nonsa. MarHutHble
cBovicTBa BewlecTBa. MarHUTHble MOMEHTbI 3MEeKTPOHOB M aTtoMoB. HamarHuyeHHocTb. [ua- u
napamarHeTukn. eppomMarHeTUKM U NX OCOBEHHOCTMN.

Bonpock! Ans caMoKoHTpons rno pasgeny:
1. B 4ém 3aknovaeTcs OTNMYME MarHATHOIO NOJIS OT ANEKTPOCTaTUYECKOro?
2. Jante onpepeneHue MarHUTHOW WHAOYKUMM U HaNPSXXEHHOCTM MarHUTHOro nons. B kakvx eguHuLax oHu
Bblpa)katoTca?
3. UTo Ha3bIBaOT NMHMAMM MarHUTHOM MHAYKUMN? Kak onpeaensitoT ux HanpaeneHue?
4. B 4ém npmHUMnuanbHoe OTANYNE NIMHUI MarHUTHON MHOYKUMW OT NINHUIA HAMPSPKEHHOCTM 3MEKTPOCTaTUYECKOro
nonsa?
5. CchopmynumpywTe npaBmnno NPaBoro BUHTa AN NPSIMONMHENHOrO NPOBOAHMKA C TOKOM; NSl KOMbLia C TOKOM.
6. KakoB hmanyeckuii CMbICN MarHUTHOW NPOHULLAEMOCTU cpepbl?
7. Cchopmynumpyinte NpMHLMN Cyneprnosvummn Ans MarHUTHOrO Nors.
8. 3anunwuTe 3akoH Amnepa. CopMynupynTe NpaBuIio NIEBOWN PYKN.
9. B 4ém oTtnnumne cunbl Amnepa u cunbl JlopeHua?
10. Kakas dmsnyeckasi BenuymHa BolpaxaeTcs B Bebepax? [daiTe onpeaeneHne sebepa.
11.4T0 Ha3bIBaIOT ABNEHNEM SNEKTPOMArHUTHOM MHOYKLUUN?
12. NpoBonoyHas KaTyLlKa 3aMKHyTa Ha aMmnepMmeTp 1 B Heé BCTaBneH MarHuUT. Bo3HuKaeT N MHOYKLMOHHBIN TOK
B KaTyLLKe, eCrin MarHuT HenoaswxkeH? Movemy?
13. Bannwute n cpopmynupynte 3akoH Papages. B 4ém 3aknoyaetcs (puandecknin CMbICn 3Haka "MUHYC" B
3akoHe Papages?
14. Ot yero 3aBucut OC MHOYKUMM? OT Yero He 3aBUCUT?
15. Mouemy ana obBHapyXeHWst MHAOYKUMOHHOIO TOKa mydlle WMCMOoNb30BaTb 3aMKHYTLIA MPOBOAHMK B Buae
KaTyLLKK, a He B BMAE OOHOro BUTKA?
16. 3anuwmte 1 cchopmynmpymTte 3akoH Papages anst CaMoUHAYKLNM.
17. Bo3HukaeT nu 3C caMmonHayKLUMKU B coreHouae, no KOTOPOMY TEHET NOCTOSIHHBIN TOK? NepeMeHHbIN TOK?
18. OT yero 3aBUCUT UHOYKTUBHOCTb KOHTYpa? B kakux eauHULAax oHa BbipaxaeTcs?
19. YT0 Ha3bIBalOT SBNEHWEM B3aUMHON MHOYKLUN?
20. Kakoe ycTpoWcTBO HasblBatoT TpaHcchopmaTopoM? MosicHuTe NnpuHUmn ero paboTbl.
21. Kakow TpaHcdopmaTtop SBNSETCS NOBLILLAKOLLMM? NOHKAOLWLMM?
22. Ob6bsACHUTE NpupoAy NapaMarHeTnama; aMamarHeTmama.
23. MNepeuncnmTe 0coBEHHOCTM heppoOMarHETUKOB.
24. Kakyto Temneparypy HasblBatoT Toukoun Kiopu?
25. O6bsAcHWTE NeTnto rmcTepeanca heppomarHeTuka.

Pasgen 5. KonebaHus n BONHbI.
KpaTkoe cogepxaHue

"apMoHunyeckne konebaHus M Nx XxapakTepuUCTUKW. [PY>XUHHBIA, (DU3NYecKnin 1 MaTtemaTUyYecKum
MasaTHUKK. KuHeTudeckas, noTeHuuwanbHas M nonHas 3sHeprun. CroxeHwe rapmMoHuMYeckux konebaHwuwm
O[HOrO HamnpaBfeHMs W OAMHAKOBOW YacToTbl. CroXeHue B3aUMHO MEepneHOUKYNSpHbIX konebaHun.
MapmoHnyeckue konebaHus B korebarternbHOM KOHType. CBOOOAHbIE U BbIHYXAEHHbIE MexaHudeckue u
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3MEKTPOMarHuTHble konebdaHus. NepemeHHbI TOK. YNpyrue BOSHbI, ypaBHEHUE u rpadmk. MHTepdepeHumns
1 andpakLms BOSH. SNEKTPOMarHUTHbIE BOJSTHbI, ypaBHEHWS U rpadvk. QHEPrus SNeKTPOMarHUTHBIX BOJTH.

Bonpocbl Ans caMoKoHTpons no pasgeny:
1. Uto HasbiBatoT konebaHuamn? NpreBeanTe NpuMepbl MEXaHUYECKMX N HEMEXaHUYECKMX KonebaHun.
2. lante onpeneneHunst HacToTbl, KPYroBOW YacToTbl U a3kl konebaHui , ykaxkuTe CBA3b MEXAY HAMMU.
3. Touka coBepLuaeT rapmMoHudeckoe kornebanue, onucbiaemoe ypasHeHuem x = 0,01cos(4zt +7z/3), m.

Yemy paBHbl Nepunoa, umknnyeckas 4actota, aMnnanTyaa u HavanbHasa dasa konebaHun?

4. YT0 Ha3bIBaOT NPYXMHHBIM MaATHUKOM? OU3NYECKMM MASTHUKOM? MatemMaTu4eckuM MasTHUKOM?

5. Kak nameHuTca nepuof konebaHWN MNPYKUHHOrO MasTHMKA, €Cnu O4HOBPEMEHHO B YeTbipe pasa
YBENMUYUTb U Maccy rpysa, 1 XXeCTKOCTb MPYXWHbI?

6.0T1 yero 3aBMCUT Nepunog MaTtemaTmyeckoro MaatHnka? OT 4Yero He 3aBUCUT?

7. OnuwnTe METo BEKTOPHbIX Anarpamm.

8. CknaabiBaloTca ABa rapMOHUYECKUX KonebaHus ¢ 0gMHaKOBOW 4aCTOTOM, OAMHAKOBOrO HanpasneHus. Yemy
paBHa amnnuTyda pesynbTupytowero konebaHus, ecnu cknagbiBaemble konebaHus HaxogsaTcs B OOUHAKOBOM
¢asze? B npoTneBodase?

9. Toyka OOHOBPEMEHHO y4yacTByeT B OBYX B3aUMHO MEepPneHAUKYNSpHbIX konebaHusx ¢ oaMHaKoBbIMU
YactoTtamu. [pun Kaknx ycnoBusiX TpaekTopuen ABMxKeHun 6yaet npsamas, annunc?

10. YT0 Ha3bIBaOT konebaTenbHbIM KOHTYPOM? naeanMavpoBaHHbIM KorebaTernbHbIM KOHTYPOM?

11. ConocraBbTe anekTpuyeckme 1 mexaHudeckve konebanus. B yém nx cxogcteo?

12. Kak namenutcs nepmog ceobogHbIx konebaHnin B naeanusnpoBaHHOM KOHTYPe, ecrii EMKOCTb KOHAeHcaTopa
YBENMYUTL B AEBATb pa3? OAHOBPEMEHHO YMEHbLUMTb NHOYKTVMBHOCTb KaTyLLKX B AeBATb pas?

13. Yo Takoe cBoboaHble konebaHus?

14. TMpu kakmx ycnosusx ceobogHble konebaHns SBMASIOTCA He3aTyxalwmumu? 3atyxalowmmmn? 3anuwute
avdpdepeHumansHoe ypaBHeHe CBOBOAHBIX korebaHui.

15. Y10 Ha3bIBaIOT BbIHYXAEHHBIMU KoriebaHusamn? Npu kaknx yCnoBusAX BO3HUKAET PE30HaHC?

16. Y10 Ha3bIBAIOT MEXaHNYECKOM BOMHON? 3anuwinTe ypaBHEHNE MEXaHNYECKOWN BOSHbI.

17. Yem oTnnyaeTcs nonepeyHas BoiHa OT MPOAOSIbHON?

18. Kakyto BONHy HasbIBaOT MIIOCKON? ccpepmnyeckon?

19. B 4ém cyTb NpuHLMNA Cynepnosvuun (HanoxeHus) BOMH?

20. Kakoe gBneHWe HasblBalOT WHTepdepeHumen BonH? [pu Kakux YCnoBUsX MMEET MECTO YcuneHue
nHTEPdEPUPYIOLLMX BONH? ocnabneHve BonH?

21. Yto HasbiBatoT audpakumen BonH? MNpuBeante npuMmepbl andpakumm BornH, Habnogaembie B NpUpoae.

22. 3anvwmTe ypaBHeHWE MIIOCKOW areKTpOMarHUTHOM BOSTHBI.

23. KakoBa CKOPOCTb 3MEKTPOMarHUTHbIX BOMH?

24. lNepeymncrinte OCHOBHbIE CBOVCTBA 3NEKTPOMArHUTHBLIX BOSTH.

25. Yt0 Ha3biBalOT 06 LEMHOE MNOTHOCTBLIO AHEPTUM IANEKTPOMArHUTHOIO MO Y OT Yero OHa 3aBUCUT?

Paspen 6. OnTuka.
KpaTtkoe copgepxaHue

eomeTpuyeckass onTuka. 3akOHbl r€OMETPUYECKOW OMTUKM. JIMH3bI, OCHOBHbIE NMOHATUA. [paBuna
NoCTpoeHus n3obpaxkeHnn B nuH3ax. Popmyna TOHKOW NUH3bLI. [JBOWCTBEHHasd npupoda ceeTa. Metoabl
HabngeHnss nHTepdepeHuun ceBeTa. YCMoBUS MakcuMyma M MuHuMyma. Oudbpakums cseta. [MpuHuun
MowreHca - ®peHens. Andpakumsa ceeta Ha O4HOM LWenu 1 Ha andpakunoHHon peweTtke. dopmyna Bynbga
- Bparros. Paspewatowas cnocobHOCTb ONTUYECKMX NPUOOPOB. ECTECTBEHHBLIN U MONSAPU30BaHHLIN CBET.
3akoH Mantoca. lNonspusaunsa ceseTa Npu OTpaXeHun u npernomneHmn. 3akoH bBproctepa. Ontmyeckn
aKTuBHble BellecTBa. BsaumopenctBue cBeTa c BellectBoM. [ucnepcus cBeTa. [lornouwleHve caeTa.
KBaHTOBas npupoga manyyeHusi. TEMNOBOE U3NYyYEHWE U €ro XapakTepuUcTukn. ABCOMIOTHO YEPHOE Teno.
3akoHbl Kupxroda, CrtedaHa - BonbumaHa, BuHa. PoToacbdpekT. 3akoHbl BHewHero doToaddpekra.
YpaBHeHuve JHwTenHa. Macca n umnynbsc potoHa. [laBneHue ceeta. ekt KomntoHa.

Bonpock! Ans caMOKOHTPOns No pasaeny:

1. YTto n3yyaeT onTrka? reomeTpryeckas onTuka? BOSTHOBAs OMNTMKA? KBAHTOBasi OnTuka?
2. CchopmynmpynTe OCHOBHbIE 3aKOHbI FEOMETPUYECKON OMTUKU.
3. Yemy paBeH yron nageHus, ecnm yromn mexay nagatomm 1 OTPaxXEHHbIM nydamm 120°.
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4. Y70 Ha3bIBaOT JIMH30M? TOHKOW NTUH301?

5. YUT0 Ha3bIBalOT ONTUYECKUM LIEHTPOM JTMH3bI? (POKYCOM? (DOKYCHBIM PacCTOsIHUEM? (DOKarbHOW NITOCKOCTBIO?
6. 3anmwmTe opmyIny TOHKOW JINH3bI.

7. Oante onpeagenenve nHTepdepeHumn ceeta. Kakve BonHbI Ha3bIBalOT KOrepeHTHbIMN?

8. Yem oTtnuyaoTcs MHTEPdEPEHLNOHHBIE KApTUHBI, MOSTyYEHHbIE MPU UCMONMB30BaHNM MOHOXPOMATUYECKOIO U
Genoro ceeTa.

9. Yrto HasbiBaoT gudpakumen ceeta? OObACHUTE AMdPAKUMIO CBETa Ha OCHOBE npuHuUMna [tonreHca -
®peHens.

10. MNoyemy sBneHne audpakumm cBeTa orpaHUYMBaET pas3peLLatoLLyto COCOBHOCTb ONTUYECKUX NPUBOPOB?

11. YT0 Ha3bIBaOT AMPPAKLNOHHON PELLETKON?

12. Kakon CcBET Ha3blBalOT ECTECTBEHHBLIM? MONAPU30BAHHBLIM? NAOCKOMNONAPU30BaHHbLIM?

13. Kak ecTecTBeHHbIN CBET MOXHO Npeobpa3oBaTh B NMOMAPU30BAHHbBIN?

14. 3annwwnTe, NosicCHMB, 3aKoH bprocTepa.

15. YTo Ha3bIBalOT ONTUYECKM aKTUBHBLIMUK BelecTBamn? [NpuBeanTe npymeps.

16. YT0 Ha3bIBaOT AMcnepcuer ceeta?

17. Jlyun kakoro LgeTa NpenomMriaiTcs B npuamMe 6onbLue? MeHbLie?

18. B 4ém oTnunumne andopakLMOHHOIo 1 NPU3MaTUYECKOro CMEKTPOB?

19. YT0 Ha3bIBaOT TEMSOBLIM U3My4eEHNEM?

20. CpopmynupynTe 1 npoaHanmampymTe 3akoHbl CtedaHa-bonbumaHa 1 BuHa.

21. Hazsosute Bngbl hotoaddpekta n gante um onpegeneHve.

22. CcpopmynupoBas 1 3anvcaB ypaBHeHMe ANHLWITeNHa Ans dotoadpdekTa, 06bACHUTE Ha €ero OCHOBE 3aKOHbI
doToadhdekTa.

23. O6bACHUTE MeXaHn3M AaBrieHUsi CBETa Ha OCHOBE KBAHTOBOW TEOPWN, BOTHOBON TEOPUM.

24. Yto npeacraBnsieT cobon adpcpekt KomntoHa? MoXxHO N 3TOT 3hdekT 0O6bACHUTL HA OCHOBE BOJTHOBOM
Teopun? KBaHTOBOWM TeopUnN?

25. B 4ém 3akntoyaeTcs KopnycKynsipHO-BOSIHOBOW Ayannam CBOWCTB cBeTa?

Pazpen 7. OnemMeHTbl PM3MKM aTOMa U aTOMHOIO sifpa.
Kpatkoe copepxaHue

Oyanuam cBonctB MaTepun. dopmyna pge bponna. CooTHoweHne HeonpeneneHHocTen
lenseHbepra. YpaBHeHue LpegunHrepa. OnemeHTbl u3mMkn aTtoma. Mogenu artoma TomcoHa U
Pesepdopaa. NlnHenyatbii cnekTp atoma Bogopoaa. ObobwéHHas dopmyna banemepa. Moctynatel bBopa.
Cnektp aToma Bogopofa no bopy. OnemeHTbl u3nkM atomHoro sapa. MaccoBoe u 3apsgoBoe uducna.
NsoTonbl, mn3obapbl. [edekt Maccbl M 3Heprus cBA3W sdgpa. PagvoaktuBHoe wu3nydeHue. 3akoH
pagvoakTMBHOro pacnaga. lNpasBuna cmeweHusd. MeTtogbl HabnwaeHus U perncrTpauum pagmoakTUBHbBIX
N3ny4yeHun 1 yacTuu,.

BOI'IpOCbI O5A CAaMOKOHTPOIIA No pasaeny:
1. Kak MOXXHO oKa3aTb BOSTHOBLIE CBOMCTBA 3IEeKTpOHa U pPYyrnx anemMeHTapHbIX yactmy?

2. HeBO3MOXHOCTb OOHOBPEMEHHOIO TOYHOIO OMpPedeneHust KoopauMHaTbl M UMMyMbCa YacTul SBNSETCs
CreCcTBMEM OrPaHNYEHHON TOYHOCTU M3MEPUTESBHBLIX NPUBOPOB UMK ABNAETCA pesyrbTaTtoM yHAAMEHTANbHbIX
3aKOHOMepHOCTEN?

3. MNosicHUTE PU3NYECKniA CMbICI BOITHOBOW (PYHKLIMW.
4. KakoBbl pe3ynbTaThl onbIToB Pesepdopaa 1 BbiTEKAIOLLME U3 HAX BbIBOOHI?

5. B uém cyTb Mogenu atoma TomcoHa? saepHon mogenn?

6. 3anmcaB dopmyny Banbmepa, nosicHnTe U3NYECKMIN CMbICIT BXOOSLLMX B HEE LIENbIX YMCer.

7. lNosicHnTe, KOTOpPas U3 NUHWIA cepun JlariMaHa SBNSIETCS] CaMON KOPOTKOBOMHOBOW? CaMOWN AfIMHHOBOJTHOBOI?
8. Cdhopmynupynte noctynatel bopa. KakoBbl npoTvBOpeunsi mexgy noctynatamm bopa wm 3akoHamu
Kraccu4eckomn ousukn?

9. Korga npovicxogut mnsnydeHne ootoHa? nornolleHne potoHa?

10. Kakme Benn4YmMHbI, XapakTepuaytoLLmMe SMeKTPOH B aTOMe BOAOPOAA NMPUHUMAKOT OUCKPETHbIE 3HAYEHUST?

11. Kakme yactuubl 06pa3ytoT atomHoe sapo? OxapakTepusymnTe ux.

12. Y70 Ha3bIBalOT 3aps40BbIM YUCIIOM? MACCOBbLIM YUCTIOM?

2 y
13. OnpegenvTe ansa sgpa atoma 9328U 4YKUCMNO NPOTOHOB, YNCIIO HENTPOHOB, YMNCO HYKITOHOB.
14. Yto HasbiBalOT nsotonamm? nsobapammu? MNMpmeseguTte NnpumMmepbi.
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15. Yto Ha3sbiBalOT 9aepHbiMy cnunamu? Kakosbl nx ceonctea?

16. YTO MOXHO CkasaTb 0O Macce siapa M Macce COCTaBMAKOLMNX €ro HYKNOHOB?

17. YTo Ha3bIBalOT PagMoaKTUBHBLIM U3ITyYEHNEM? PAANOAKTUBHOCTBIO?

18. Kakoe n3 Tpéx BWOOB pagnoaKkTUBHOMO u3nydeHust (anbda-, 6eta-, ramma-) obnagaeT HavbonbLuewn
MPOHMKAIOLLIEV CMIOCOBHOCTLIO? HAaMMEHBLLIEV MPOHMKAIOLLIEN CMOCOBGHOCTbLIO?

19. OTKMNOHAETCH NN raMMa-U3nyyYeHne NEeKTPUYECKUM U MarHUTHbIM nonamu? MNodemy?

20. iameHsieTca Ny xmMmndeckas npypoaa arieMeHTa npu UCnyckaHun ramma - KBaHta?

21. Y10 Ha3bIBalOT paamMoaKkTMBHBLIM pacnagoM? MaTePUHCKUM SAPOM? AOYEPHUM SAPOM?

22. 3anum1Te, NOSICHUB, 3aKOH PaanOaKTMBHOMO pacnajaa.

23. Yto Ha3biBalOT Nepuogom nonypacnaga? cpeaHen NpoaorKUTENbHOCTBLIO XXU3HU PaavoakTUBHOTO sSapa?
24. 3anuwunTe npasuna cMmeLleHuns ansa anbda- n 6eta-pacnaga.

25. MNepeuncnuTe n3BeCTHbIE BaM CHETUUKN PErMCTPaLMM 3apsDKEHHbIX YacTuL.

Mpoueaypa oueHnBaHus
Mo BceMm pasgenaMm AUCUMNMUHBLI NPOBOAATCA NEKUMW, NpaKTU4YeckMe 3aHATMS M nabopaTopHble
paboTbl. [Mocne n3yyeHus kaxporo pasgena npoBOAUTCSt PyOeXHbIA KOHTPOrb B hopMe KOMmokBnyma (ans
04YHOro 00y4YeHus) U TECTUPOBAHUSA (4118 3a04HOrO).

BOMPOCHI n 3A0AYMN
ANA CaMONOAroTOBKU K NabopaToOpHbIM 3aHATUAM

O6wWwuMIn anropuTM camonoAroToBKM K N1a6opaTOpHbIM 3aHATUAM

B npouecce nogrotoBku K nabopaTtopHOMY 3aHATUIO OBYyYalOLINACS U3ydaeT NpeacTaBieHHbIe HbKe
BOMNpOCHLl No TemMaM. Ha 3aHsaTumn oby4aroLlminca 4eMOHCTPUMPYET CBOM 3HAHWUS MO U3y4YeHHbIM BOMpOCam B
dopme ycTHoro oTeeTa.

JTabopaTopHasn pabota Ne 1. "Teopus norpewHocTen”

1. YT0 Ha3bIBaeTCs UCTUHHBLIM 3HAYEHUEM N3MEPSAEMON BEMNYNHDI?
2. Yto Ha3biBaeTCa abCoOMTHOWM NOrPELLIHOCTBI0 M3MEpPEHUA?
3. UTo Ha3biBaeTCA OTHOCUTENbLHOM NOrPELLHOCTBIO U3MEPEHNST?
4. Kak 3anncbiBaeTcs KOHEYHbIN pe3ynbTaT namepeHnsa?
5. Kakue BennumnHbl Ha3blBalOTCA Cny4anHbiMn?
6. Kak onpegensietca cpegHee (MCTUHHOE) 3HaYeHMe CnydanHom BENMUYUHBI KaX40ro N3MepeHus
(x1, x2, X3, X4, Xx5— ClyvyanHble BENMYNHbBI)?

NaGopaTtopHas pab6oTta Ne 2. "OnpegeneHne reomeTpM4yeckux paamepoB Tena"
1. Tllepeuucnnte OCHOBHblIE 3MEMEHTbl LUTaHreHumpkynsi. KakoBa uUeHa [eneHuss OCHOBHOW W
BCMOMOraTenbHoOn Lwkan?
2. lNepeuncnnte OCHOBHblE areMeHTbl MUKpomeTpa. KakoBa LeHa geneHnss OCHOBHOW U BCMOMOraTernbHOwn
Wwkan?
3. Mo koTopow chopmMyne onpedensieTcs pasmep, U3MepseMblid LUTaHreHUUPKyneM 1M MUKPOMETPOM?
4. Kakne cnocobbl namepeHusi hnamyeckon BeNnYMHbI Bbl 3HaeTe? B YéM nx CyLHOCTL?
5. Uto Takoe norpelHocTb n3aMepeHna? Kakme Tmunbl NnorpellHocTen Bbl 3HaeTe? MNpuBeaute npumepsit.
6. 3anvwuTe dopmynbl Ana onpegeneHns abCconMtoTHOMW M OTHOCMTENbHOW MOrpeLlHOCTen namepeHus. Yto
XapakTepusytT 3TU NOrPeLUHOCTN?

JNlabopaTtopHas pa6oTta Ne 3. "U3yyeHue ABMXKeHUs Tena, 6poLleHHOoro noA yrriom"
1. Kakoe gBwxeHne Ha3blBalOT PaBHOYCKOPEHHbLIM?
2. Kak onpegensieTcsi CKOPOCTb U YCKOPEHME MpU paBHOYCKOPEHHOM MPSIMOSTIMHEVNHOM OBUXEHUN?
3. Hanvwwute BbipaxeHue ansg nepeMeLleHmns npu paBHOYCKOPEHHOM ABWXEHUN, 3aKOH
PaBHOYCKOPEHHOIO ABMKEHMSI.

4. Hapucyitte rpacmkm sasmcumocty x(t) , v(t), a(t) .
5. MpuBeanTe OPMYbl ANS pacdeTa MakcMMarbHOIA JanbHOCTY 1 BLICOThI MoneTa Tena,
BPOLLEHHOTO MOZ, YITIOM K FOPU3OHTY?

JNlabopaTtopHas pa6oTta Ne 4. "A3yyeHne 3aKOHOB COXpPaHEHUSI UMMYyNbCa U 3HePrun Npu yrnpyrom
yAape"
1. Kakon ygap HasbiBaeTcs ynpyrum?
2. ChopmynupynTe 3aKOH COXpPaHeHWs umnynbca ANs ynpyroro yaapa, 3akoH COXpPaHeHUs1 aHeprum
Ansa ynpyroro ygapa.
3. UT0 HasbiBaeTCcHa k03 PULNEHTOM BOCCTAHOBEHUS SHEPTNnN?
4. Kakum gomxkeH 6biTb k03(hduMLMEHT BOCCTAHOBIEHUS SHEPTUKU B Cnyyae ynpyroro yaapa?
5. BanuwuTe dopmynbl ANs pacyeTa CKOPOCTEN Ten Npu ynpyrom LieHTpansHOM yaape, ante nx
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aHanus gna cnydaes: 1) v2=0;mi~m2;2)v2=0;m2>>mi.

NabopaTtopHas pab6oTta Ne 5. "OnpegeneHme MOMeHTa MHepLMKu Tena"
. UTO Ha3bIBaeTCss MOMEHTOM MHEPLMM TBEPAOro Tena? YKkaxute equHuLy n3MepeHus.
. UTo Ha3bIBaeTCst MOMEHTOM CUIbI? YKaXute eanHuLYy n3mepeHus.
. YUTO Ha3biBaeTca nnevyom cunbl?
. 3anuwmnTe popmynupoBky 1 oopMyny OCHOBHOIO YpaBHEHUS AVMHAMUKM BpaLLaTENbHOrO ABMKEHNS.
. Kak 3aBMCUT MOMEHT MHepLMM Tena OT NONOXEHNs rPy30B OTHOCUTESNBHO OCU BpaLLeHUNA?
. BoiBegute pabouyto oopmyny Ons pacdeta MOMEHTa MHEPLMU KpecToobpasHoro MasiTHMKa.

O WNE

NabopaTtopHas paboTta Ne 6. "U3mepeHue koacpcpuumeHTa BA3KOCTU XKXnakoctu metogom Ctokca"
1. YT0 Ha3bIiBaeTCs BA3KOCTbIO? YeM obycroBrneHa BA3KOCTb XuakocTn? OT 4ero oHa 3aBUCUT BA3KOCTb?
2. Bannwute cdopmyny HboTOHa AN cunbl BHYTPEHHEro TpeHusi. Paclumdpynte BeNUYMHbI, BXogdWwmMe B
aTy chopmyny.
3. KakoB cpusnyeckun cmbicn koadpdpuumeHtTa BA3KOCTU? YKkaxute eamHuly mnameperusi 8 CA.
4. Ha ocHOBaHMM KaKNX 3aKOHOB LLUAPUK OBWXETCH paBHOMEPHO NPSAMOMMHENHO? 3anuwwimnte opMynmnpoBKn
3TWX 3aKOHOB.
5. Kakve cunbl JencTBYIOT Ha LWapwK, nagawowuin B Xugkoctu. BeiBegute pabouyo dopmyny ans
onpegeneHus koapdpuuneHTa BA3KOCTH.
6. MNepeuncnute HegocTaTkmn 1 goctonHcTBa metoga CTokca.
7. Kakne pexxumbl TEHEHUS XXUAKOCTM Bbl 3HaeTe? [JanTe nm onpeaeneHus.

NabopaTtopHas paboTta Ne 7. "TennoemkocTb rasa. OnpegeneHue koacdpcpuumnenta NyaccoHa gns
Bo3ayxa"
1. Kakow npouecc Ha3biBaeTcst agnabaTtHbeiM? 3anuwinte ypaBHeHue agnabaTsbl.
2. Nawnte onpeaeneHne koadduumeHTa lNyaccoHa. 3anuwmnte dopmyny koadpduumneHTta lNyaccoHa yvepes
4ncno crteneHen ceoboapl.
3. 3anuwwuTe, Kakue rasbl BXOAAT B cocTas Bo3ayxa? Onpegennte 4ncrno cteneHen cBoboabl Anst KaXKaoro
rasa.
4. Bbluncnute TeopeTudeckoe 3HavyeHme koadhduumeHTa lNyaccoHa ang sBo3gyxa.
5. MNepeuyncnute OCHOBHbIE 3NEeMeHTbI TabopaToPHON YCTaHOBKMW.
6. BoiBeauTe pabouyto dopmyny ans onpegeneHms koadguumenTa lNMyaccoHa.

NabopaTtopHas paboTta Ne 8. "YpaBHeHue cocTtosiHus BaH-gep-Baanbca"
1.Mepeuncnute BCe U3BECTHbIE arperaTHble COCTOSIHUSA BeLLecTBa.
2. YTo Takoe naeanbHbI ra3? peanbHbIi ras?
3. KakoBbl 0cOBEHHOCTM NOBeAEeHNs ra3za nNpy TemnepaType BbIlLE U HUXKE KPUTUYECKON?
4. Y10 Takoe To4Ka pochI?
5. Onuwwute wnsotepmy BaH-gep-Baanbca: kakon y4aCcTOK W30TEPMbl KakOMy COCTOSIHUIO BeLlecTBa
COOTBETCTBYET?

Na6opaTtopHasa pab6oTta Ne 9. "MeToabl U3aMepeHUsA CONPOTUBIEHUI"
1. Cchopmynmpynte 3akoH OMa ans ydacTka uenw.
2. OT yero 3aBUCUT CONPOTMBIIEHNE NPOBOAHUKA? 3anuwnTe popmyny.
3. UTto Takoe nocnepoBaTtenbHoe coeuHeHWe NpoBOoAHWMKOB? [losicHuTe pucyHkoM. Kak paccumtbiBaeTcs
COMpoTUBIEHME yyacTKa Lienu Npu nocnegosaTtenbHOM COeAUHEHUN NPOBOAHUKOB?
4. Yto Takoe napannenbHoe coeavHeHue npoBoAHMKOB? [losicHMTe pucyHkoM. Kak paccuuTbiBaeTcs
COMpoTUBMEHME yyacTKa Lieny Npu napanfnensHoOM coeanHeHU NPOBOAHUKOB?
5. Hapucynte cxemy Bko4eHUss NpubopoB Npu MCMOMb30BaHUM MEeToAa TOYHOrO M3MEPEHUs CUnbl TOKa.
BbiBeguTte pabouyto bopmyny Ans pacyéra ConpoTUBIIEHUS.
6. Hapucynte cxemy BKNOYEHUS NPMOOPOB MPU UCNONb30BAHUN METoAa TOYHOrO M3MEPEHUS HanpshKeHWUs.
BbiBeguTte pabouyto bopmyny Ang pacyéTra ConpoTUBIIEHUS.
7. KakoBbl NpaBuria BKIMOYEHUSA aMnepMeTpa U BONIbTMETPA B SMEKTPUYECKYHO Lienb?

Na6opaTtopHasa paboTta Ne 10. "OnpeaeneHue yAaenbHOro CONPOTUBIEHUA NPOBOAHUKA MOCTUKOM
YutctoHa"
. UTo Ha3biBaeTcsa anekTpnyecknm Tokom? Cunown toka? MNNoTHOCTbIO TOKa?
. YCrnoBus cyLLeCcTBOBaHUS 3NIEKTPUYHECKOIO ToKa.
. duanyeckuin cmbicn pasHocTu noteHumanos, AC n HanpsXxeHus.
. 3akoHbl OMa aAng 0AHOPOAHOro U HEOAHOPOAHOIO yYacTKa U NOMHOM Lenwu.
. ConpoTtumeneHune nposogHuka. OT Yero 3aBMCUT COMPOTUBIIEHNE NPOBOAHMKA.
. YaenbHoe conpoTmBreHne, ero n3nd4ecknin cmbicr.
. 3akoHbl Kupxroda.

NO b WN =~
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8. BbiBegute pabouyto hopmyny ans onpeneneHns ConpoTMBIEHNS NMPOBOAHNKA MOCTUKOM YUTCTOHaA.

Na6opaTopHan pabota Ne 11. "OnpeaeneHue ropn3oHTanbHOW CocTaBnsAOLWeENn MarHUTHON

MHAOYKLUUM MarHUTHOro nons 3emnu"

1. B yem 3akntovaeTcs GuU3NYECKUin CMbICI BEKTOPaA MarHMTHOW MHAYKUUnN?

2. Cchopmynupyiite 3akoH buo—CaBapa—Jlannaca.

3. BeiBegute chopmyny MarHUTHOM MHAYKLMM B LLEHTPE KPYroBoro Toka. Kak HanpaBneH BEKTOP MarHUTHOWM

WHOYKUUKN B 3TOWN TOYKe?

4. Kak ycTaHaBnmBaeTcd CTpernka komnaca B MarHUTHOM rnone?

5. CchopmynupynTe NpuHLMN Cynepnosnunm nonemn.

6. Moyemy npu NpoxoxXaeHUN ToKa Yepes3 TaHreHC—TanbBaHOMETP CTPesika OTKIOHAETCH OT

nepBoHa4vanbHOro HanpasneHua?

NaGopaTopHas paboTta Ne 12. "OnpeageneHue napameTpoB 3aTyXxarLmx KonebaHum
¢manyeckoro massTHMKA"

1. Kakon MaaTHUK Ha3biBaeTca hpuUanyecknm?

2. Kakue konebaHusa HasbliBaloTCA CBOOOAHBIMU? 3aTyXxaloWwmumMm?

3. 3anvwuTe gnddepeHumnansHoe ypaBHeHne cBOBOAHbIX 3aTyxaloLWwmx konebaHui n ero peLueHve.

4. 3anvwwuTte cdopmyny amnnuTygdbl 3atyxawowmux konebaHui. Mo kakoMy 3aKOHY U3MeHSIeTCst amnnuTyada
3aTyxawLwmx konedaHnin?

5. YUTo HasbiBaeTCA BpeMeHeM perakcaumm? OAeKpeMEHTOM 3aTyxaHua? norapuMU4ecKuMm AeKPEMEHTOM
3aTyxaHusa?

6. UTo HasbiBaeTCA AOOPOTHOCTBLIO KONEOMOLLENCH CUCTEMDI?

Na6opaTtopHasa pa6oTta Ne 13. "UccnegoBaHue 3aTyxarLWmMX INEeKTPOMarHMTHbIX KonebaHun
B KOHType"

1. SannwuTe gudpdepeHumnansHoe ypaBHeEHME, ONUCIBatOLLEE 3aTyxaloLwme aNeKTpoMarHuTHele konebaHus
B KOHTYpe.
2. OT KaKnX BENMWYUH 3aBUCUT YacToTa 3aTyxarLmx konebaHun B KOHType?
3. O6BbsACHUTE hM3nUecKknii CMbICH KO3 ULNEHTA 3aTyXaHus.
4. 3anuwnte dopmMynbl 4OGPOTHOCTU, BPEMEHM penakcauum 1 norapudMUYEeCcKoro AeKpemMeHTa 3aTtyxaHusl.
5. MNepeuyncnute ocHOBHbIE BMOKN ANEKTPOHHOTO ocLunnorpada n yKaxknte ux HasHadyeHue.

Na6opaTopHas paboTta Ne 14. 'TipoBepka 3akoHoB Oma gns uenu nepemMeHHOro Toka"
1. Kakoi TOK Ha3bIBaeTCA NepeEMEHHbIM?
2. Y10 noHumaroT nog 3P@EKTUBHbIMM 3HAYEHUAMMN TOoKa W HanpshkeHua? CBA3b MX C MaKCUManbHbIMM
3Ha4YeHUAMU TOoKa N HanpsXKeHusl.
3. KakoB hn3nyecKkmin CMbICIT OMUYECKOro COMPOTUBIIEHNS B LIENN NepeMeHHOoro Toka?
4. HapucyinTe BEKTOPHYIO Auarpammy TOKa W HanpsbkeHws Ans Lenu nepeMeHHOro Toka, coaepxallen
pes3uncTop.
5. KakoBa dhmsmyeckas npupoga UHAYKTUBHOIO COMPOTMBIEHMS B LieN NePEMEHHOro Toka?
6. HapucyinTe BeKTOpHYIO Avarpammy Toka W HarnpskeHus Ons uenud nepemMeHHoOro Toka, coepxaluen
WHAOYKTUBHOE COMPOTUBIIEHNE.
7. KakoBa dusmyeckast npypoaa EMKOCTHOrO CONPOTMBIEHNS B LeNy NepeMeHHoro Toka?
8. Hapwucyinte BeKTOpHYIO Amarpammy Toka W HanpsbkeHus AN uenu nepeMeHHOro Toka, coaepKallen
EMKOCTHOE COMpOoTUBIIEHNE.

NaGopaTtopHas pa6oTta Ne 15. "OnpegeneHue napameTpoB cobuparowen nnH3bI"
1. Yto HasbIBaeTcsa nMH3on? Kakne oHu GbiBatoT no oopme?
2. Kakue 6bIBatOT NIMH3bBI NO ONTUYECKUM CBOWCTBAM?
3. JanTe onpeaeneHne onNnTUYECKON OCU, ONTUYECKOTO LieHTpa, hoKyca, POKYCHOro pacCTosiHUSA, ONTUYECKOM
CWIbl FIUH3bI.
4. Kak noctpoutb n3obpaxeHne B cobmpatoLlen 1 paccenmarolen nmH3ax.
5. 3anuwuTe copmyny TOHKON NUH3bI.
6. O6bacHuTe MeToq Beccens. BeiBegute dhopmMyny ans onpeaeneHunst hoKyCHOro paccTosHUS NINH3bI.

Na6opaTopHasa paboTta Ne 16. "OnpegeneHue nokasartens NperioMIIeHUs XKUJKoOCTen
npu nomolium pecdpakromerpa”
1. 3anuwnTe 3aKoHbI OTPAKEHUSA U NPENTOMITIEHMS.
2. KakoB hn3nyeckmii CMbICn aBCONTHOIO U OTHOCUTENBLHOIO NnokasaTens NPenoMnIeHmna?
3. UT0 HasbIBalOT ABNIEHNEM MOMHOr0 BHYTPEHHEro OTpaXeHnsa?
4. Yto HasbiBaeTcsa gucnepcuen ceeta? Kakasa gucnepcus HasbiBaeTcs HOpManbHOW? aHOMarbHOM?
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5. Hapucyiite xog nyva B npuame. 3anvwmnte opmyrny, no KOTOPON ONpefenseTcst yron OTKIIOHEHUs ny4va
OT NMepBOHAaYarnbLHOro HanpaseHus.
6. [Ins yero npumMmeHsieTca pedpakTomeTp?

JNTabopaTopHas pabota Ne 17. "OnpegeneHue onuHbl CBETOBOM BOJHbI
c nomowbo AngpakUMOHHON peLléTKN"

. UTo npeacrtaBnsieT cBeT NO BOMHOBOW Teopun?

. lanTe onpegeneHue anvHbl BonHbl. B kaknx npegenax HaxoguTcs AnvHa BOMHbI ANsl BUAMMOro cBeTa?
. B 4em coctouT CywHOCTb SBMEHUs UHTepdepeHunn ceeTta?

. B 4em coctouT cyuwHOCTb SIBMEHUs gudpakumm ceeta?

. Yto npegctaensier cobon andpakunoHHasi pelueTka, nepuod ANpakUMOHHOW peLleTKn?

. 3annwwuTe npuHumn MNownreHca — ®peHens.

. 3anuwuTe ycnosme max v min npu gndpakuum ceeta OT MHOMUX LLenen.

. Mokaxute xoa nyyen B AndpakLMOHHOMN peLueTke.

. BeiBegute pabouyto opmyny Ans pacyeta AnNvHbl BOSHbI CBETA.

O©CoO~NOOODWNE

Na6opaTopHasa pa6oTta Ne 18. "OnpeaeneHne KOHUEeHTpauuM caxapa B pacTBope nonsipumeTpom”

. Kakow cBeT Ha3biBaeTcsa nnockononsipuaoBaHHbIM? [NocTporTe ero rpadmyeckoe n3obpaxeHue.

. Kakon cBeT HasbiBaeTcs ecTecTBeHHbIM? [MocTporTe ero rpadudeckoe nsobpaxeHue.

. Kakor cBeT Ha3biBaeTCsa YaCTUYHO NONsipu3oBaHHbIM? ocTporTe ero rpadudeckoe n3obpaxkeHue.
. Uto cobow npeacraenseT aHanusaTop u nonapusaTtop? Yem oHu oTnnyalroTca Apyr ot gpyra?

. Hapucyrite xoa cBeToBoro nyda yepes nonsipusaTtop 1 aHanuaatop. 3anuwmute dopmyny Mantoca.
. 3anuwmnTe opmynuposky 1 opmyny 3akoHa bpiocTtepa. MosacHNTE pPUCYHKOM.

. Kakne BellecTBa HasbiBalOTCA ONTUYECKM akTUBHbIMU? [MpuBeanTe npumepbl. 3anuwunte dopmyny Ans
onpeaerneHnst yrra noBopoTa MoCKOCTU Nonsapum3aunm.

8. [aviTe onpegeneHne ygenbsHOMy BpalleHWIO NAIOCKOCTU Monsipu3auun Ansi pacTBopoB?

9. OT Yero 3aBMCUT yaenbHOe BpalleHne?

10. Hapucyiite ontunyeckyto cxemy nonspumeTpa CM-2. YKaXXuTe OCHOBHbIE 3/1EMEHTbI.

NOoO O WN -

Na6opaTtopHasa paboTta Ne 19. "NpagynpoBaHue moHoxpomaTopa"

1. OBbACHMTE BO3HUKHOBEHMWE CNEKTPOB N3MYYEHNS U MOTNOLLEHNS.

2. Yto npegctaensiet cobov nuHenvaTbld CNekTp? nonocaTbil CcnekTp? chnnowHon cnektp? O6bAcHuTe
NPOUCXOXAEHNE CMEKTPOB.

3. Kak ucnonbayeTtcst nIMHenyaThbIn CNEKTp NPy CNekTpanbHOM aHanmse.

4. HapucynTe npuHUMNManbHYlO ONTUYECKYD CXeMy CcrekTpanbHoro npubopa. KakoBo HasHauveHwue
OTAENbHbIX Y3noB?

5. [Ins Yero npegHasHayeH MOHOXpoMaTop?

6. UTo Takoe rpagyvMpoBOYHbIV rpadhnk MoHOXpomaTtopa? [ns Yyero ero MOXXHO UCMOrb30BaTh?

Na6opaTopHas paboTta Ne 20. "UccneaoBaHue CBOMCTB BaKyyMHOro ¢otoanemeHrta”

1. Kak 06bAcHAET kBaHTOBasi Teopus ceeTa siBneHne goTtoaddekra?
2. Kakon potoapdekT HasblBaeTcsl BHELLUHUM? BHYTPEHHUM?

3. CchopMynupynTe 3aKkoHbI BHeLLHero chotoaddekTa.

4. 3anvwunTe ypaBHeHMe DMHLITENHa ANg BHelHero otoaddekTa.
5. Kak ycTpoeHbl BakyyMHble pOTO3NEMEHTbI? rAe OHU NPUMEHSIIOTCA?

LLikana v KpuTepumn oL eHUBaHUA
CamMoMnoAroTOBKW NO TeMaM NlaGopaTOPHbLIX U NPaKTUYEeCKUX 3aHATUN
- «3aYmeHOo» BbICTABMsIETCs, €cnu obydalowmiics nU3ydmn Temy nabopaToOpHOro 3aHsATuS,
OPUEHTUPYSACb Ha BOMPOCHI AN CaMOMOArOTOBKM, 3amnofiHUIT TEOPETUYECKYD YacTb B paboden TeTpagu K
nabopartopHbiM paboTam.
- «He 3a4YmeHO» BbICTaBNSIETCS, eCn 00yYaloLNNCS HE 3aMONHUM TEOPETUYECKYHO YacTb B paboyelt
TeTpaam k nabopaTopHbIM paboTam.

3.1.4. CpencTtBa py6GexXHOro KOHTpons
PybexHbIn KOHTPOSb ycneBaeMoCTV OOy4valowmxcs MNpoBOAWUTCA Ha MPaKTUYECKOM 3aHATUM B

dopme TecTa Mo TeMaMm: MexaHuka; MOSeKynsipHasi (u3nka W TepMoauHaMuKa; SNEKTPUYECTBO W
MarHeTu3Mm;; onTMKa, aToOMHas usuka.
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BapuaHT 1

1. Kakas n3 npuBea€HHbIX 3aBUCMMOCTEN ONUCbIBAET paBHOMEPHOE ABMXEHNE?
2

1. U=2t+3t7, a=2+3t

2.v=5t+2, a=>5; :

3.u =5, a=2t o v
4. v = 5¢, a= 3; 14

5. u=3, a=0.

2.Toyka M gBWXKeTCst MO cnvpanyv B HarnpaeneHny, ykasaHHOM CTperkoi. HopmanbHoe yckopeHue mno
BENIMYMHE He n3meHsieTcs. [pu 3ToM BennymMHa CKOPOCTH:

M 1. ymeHbLLIaeTcs 2. YBenuuusaetcs 3. ocTaeTcs HeM3MeHHbIM
= 3.Teno GpoLLEHO C MOBEPXHOCTY 3eMmu CO CKopocThbio 20 M/c nof, yrrom 60° K Fopu3oHTY.
OnpegenuTe pagmyc KpUBU3HbI €r0 TPaekTopun B BepxHen Todke. ConpoTuBneHnem
BO3ayxa npeHebpeyb g=10 m/c”:
110 m 25m 3 20m 425m
4. lnck paguyca R BpallaeTcs BOKPYr BepTUKarnbHOW OCYM paBHO3aMeaIeHHO NPOTUB YacOBOW CTPESIKU.
YKaxxute HanpasneHvne BeKTopa YriioBOro yCKOpeHus.
3

1.4 2.1 3.3 4.2

5. YacTuua aBuxeTcs BAOMb OKPY>KHOCTM pagmycom 1 M B COOTBETCTBUM C ypaBHeHneMm @ (t) =27 (-6t +
12), roe @ - B pagnaHax, t — B cekyHgax. Yactuua ocTaHOBUTCA B MOMEHT BPEMEHMU (B C), PaBHbIN. ..
1.1 2.2 3.3 4. 4

6. MatepuarnbHas Touka M ABUKETCS Mo OKPYXHOCTM CO CKOPOCTbIO V . Ha puc. 1 nokasaH rpadomk
3aBMCUMOCTU TaHreHUmMarnbHo CocTaBnaoLWen CKOpocTH V; OT BPEMEHMU (7 - eAMHUYHBIA BEKTOP
MNOMNOXMUTENLHOTO HanpasneHus, V, _Npoekuus V Ha aTo HanpasneHue). Ha puc. 2 ykaxuTte HanpasreHue
Cunbl, AEWCTBYIOLWEN Ha TOYKY M B MOMEHT BpeMeHU t;.

M T 1

Puc. 2
3.3 4.4

7. CTyneHT cobpan Ha ctone ycTaHoBKy. Teno A nof AecTBUMEM TPEX CUIT HAXOAWUTCA B paBHOBecun. Ecrim
cunbl F; =3 HuF, =4 H nepneHavkynsipHbl Apyr opyry
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TO cuna ynpyroct H1uTM AB paBHa...
1.4H 2.3H 3. 5H 4. 7H

8. Teno aBwmkeTcs noa AeNCTBUEM CUMbl, 3aBUCUMOCTb NPOEKLNN KOTOPOR OT KoopaMHaThl NpeacTaBreHa
Ha pUCYHKe.

Fo H

10

- ——————

ISUG—  #

e = - -

0 1 2 3 4 x, M
PaboTta cunbl Ha nyTn 4 M paBHa...
1.2,5 Ox 2. 30 Ox 3. 20 Ox 4. 40 Ox

9. K Touke, nexatluen Ha BHELLHEN NOBEPXHOCTU ANCKA, NPUNOXEHbI 4 cunbl. Ecnn ocb BpalleHnda npoxoant
Yyepes UeHTp O ancka neprnenauKynsapHoO NIIOCKOCTN PUCYHKA, TO nneydo cusbl F;

paBHo:
1.0 2.b 3.c 4. A

10. [1Be maTepumarbHble TOYKM OMHAKOBOW MaccChl ABMXYTCHA C OANHAKOBOW YrNOBOW CKOPOCTLIO MO
OKPY>KHOCTAM paguycamun Ry = 2R,. INpn 3TOM OTHOLLEHNE MOMEHTOB MMMyrbca Toyek L,/L, paBHo...
1.2 2.4 3.1/4 4.1/2

PA3OEN Ne 2 «<MONEKYNAPHAA ®U3UKA U TEPMOOANHAMUKA»

BapwuaHT 1 P 1

1. Ha npueedeHHOM Yepmexe Halidume
rpaduk M30TEPMUYECKOro CxKaTusl.

2. Kak 3anucbiBaeTcsi nepBoe Ha4yano TepMOAMHAMWKM Anst agvabaTtHoro npouecca?
YKaxuTe npaBurbHbIN OTBET. 0
1. Q=AU+A; 2. Q=AU; 3.Q=A; 4 AU=-A.
3. UdeanbHass mawuHa pabomaem no uyukny KapHo. lMpu amom 60% npouyeHmoe menna,
nonyyaemo20 om Haz2peeamernsi, nepedaemcs xonodunbHuKy. Haimu Krif yukna.
1.40%; 2.20%; 3.24%; 4. 30%.
4. AbconromHaa memnepamypa udeanbH020 xapakmepusyem...

1. ...CpeaHIo KUHETUYECKYIO 3HEPTMIO MOCTYNATENbHOMO ABMXKEHUS MOSEKYIbI;
2. ...CPe[OHIo0 CKOPOCTb ABWXXEHUS MOMEKYbI;

3. ...0naBneHue rasa Ha CTEHKY cocyaa;

4. ...3Hepruo ogHOro Morns rasa;

BbibepuTte yTBEpXKOEHUE, KOTOPOE onpeaensieT PU3nYeckuin cMbicn abConoTHOM TemMnepaTypbl.
YkaszaHue: Ykaxute, kakyto on3nyeckyto BENNMYMHY MOXHO onpeaenuTb, U3Mepsisl TONbKo TeMnepaTypy.
5. Kakow rasoBblili NpoLecc Ha3biBaeTCsl M3oTepMuieckuM? Kakue napameTphbl rasa npu 3ToM He
N3mMeHsATCA? N3 NpuBegEHHBIX YPaBHEHUN YKaXXUTE YpaBHEHME U30TEPMBI.
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P A%

1. — = conct ; 2. — = const; 3. PVY=const; 4. PV=const;
T T
6. OCHOBHOE ypaeHeHuUe MOJIeKysPHO-KUHeMuU4ecKol meopuu Moxem 6bimb 3anucaHo 6 eude:
2 mV?
=—n )
0
3 2

Kakas BennunHa onpeaeneHa HeTo4HO?
P — paBnexue rasa,

Np— YMCMO MOMeKyn B eauHuue obbéma,
m — macca OAHON MOMEeKynbl,

V — cpefHss CKoOpoCTb MONeKyn.

el

7. ®yt6onucT 3abmsaeT ron. NpoaHanuanpyeTe, kak OyaeT MEHATLCA B MOMEHT yaapa AaBreHue,
TemnepaTypa 1 06bEM rasa B mauye? Cosepluaetcs nu paboTta, naét nm TennoobMeH kakoBa ero
WHTEHCUBHOCTBL? Ha OCHOBaHWMM 3TOro aHannsa ycTaHOBMTE, KAakoW MpoLuecc MAET € ra3aom B MS4e B MOMEHT
yaapa.

M3oxopuryeckun.

AanabaTtnyeckun.

MN3oTepMmyecKuii.

M3obapuryecknii.

. Kakoe yTBepxaeHue HeBepHO?

MpuynHoOM 6POYHOBCKOrO ABMXKEHUS SIBNSETCA Xa0TUYECKOe ABUXKEHNE MOSEKYI.
Onddysnsa ecTb cneacTBne XxaoOTUHECKOro ABWKEHUS MOMNEKyr.

BpoyHoBckoe ABWMXEHNE BOCNPON3BOAUT XaOTUYECKOE ABUXKEHUE MOJSEKY.

CkopocCTb OBMXEHUs] GPOYHOBCKMX YacTUL, CpaBHUMA CO CKOPOCTbIO ABMXKEHUS MOJEKYI.

PONPOAMLONE

1. 9. B cocyne HaxoauTcst cMecb BOAOPOAA U Kucnopoaa. Bo ckonbko pas cpeaHsist CKOPOCTb

OBWXEeHUA MONeKysn sogopoaa 6onblue cpe,u,He|7| CKOPOCTU OBUXKEHUNA MOJTEKyn chnopop,a?

0 0 0

10. LE)Iemy paBHa 3HepPrnst TENMOBOro ABMXEHUS (BHYTPEeHHAs aHeprus) 20 r kucrnopoga npu Temneparype
t=27C?
2. R = 8,32 Ix/(K monb).

3. 1.2010°Ox; 2.15100x; 3.3010%0x; 4. 39 10°Ox.

Paspgen Ne3 «3NEKTPUYECTBO N MATHETU3M»

BapuaHT 1

1. YeM 06bsCHAETCA B3aMMHOE MPUTSXKEHNE ABYX 3MNEKTPUYECKMX 3apsaoB?

OneKkTpocTaTMyecknm B3aMMOAENCTBMEM 3apSa0B;
BaaumogenctesMem MarHMTHbIX NONen 3apsaos;
paBUTALMOHHBLIM B3aNMOOENCTBUEM 3aPSIAO0B;
HenocpeacTBeHHbIM B3aMMOAeNCTBMEM 3apsa0B.

el S

2. Ykaxute popmyny, packpbliBatoLLyto (M3NYECKYHO CYLLHOCTb AMSMEKTPUYECKOW NPOHULAEMOCTM
cpeabl (rae Fo 1 g9 — XapakTepUCTUKM 4N1S BaKyyma).

1. e =¢g 2. ¢ =F, | F; 3.e=F/ Fo; 4. ¢= d: qz/ (4T|'80F)
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3. ONeKTpoH HaxoaouTCs B OAHOPOAHOM 3IIEKTPUYECKOM Mnose HanpshkeHHocTbio E = 200 kB/m. Kakon
NyTb NPONAET ANEKTPOH 3a Bpems t = 1 HC, ecnn ero HavyanbHasi CKOPOCTb Obina paBHa Hyno?

1. 1,67 cm; 2. 50 cm; 3.0,1 cm; 4.1 cm.

4. Ha pucyHke nsobpaxeHbl CUINoBbIE Y SKBUMNOTEHUMANbHbIE NMUHUU. HaliTn Yncno BepHbIX PUCYHKOB,
€CN U3BECTHO, YTO @1 > Py

&

A 4

A 4

P11 P2 P11 P2

5. B KakoM CyxaeHumn aonyllieHa oLimbka?
1. QneKTpuUYecknii TOK — 3TO YNopaaoUYeHHOEe ABMXKEHME 3apsSXKeHHbIX YacTull.
2. 3a HanpaBneHue 3NeKTPUYECKOro Toka NPUHATO ABUXKEHNE OTpULLATENBHO 3apshKeHHbIX YacTul,.

3. Hocutenamm ANEKTPUYECKOIo Toka B MmeTassiax ABATCA 3J1EKTPOHbI.
4, nOﬂynpOBOﬂ,HVIKVI — 9TO BeuWlecTBa, HE npoBogdLune SﬂeKTpI/I‘-IeCKI/Iﬁ TOK.

6. [iea conpoTtuenenuns 1,5 Om n 0,5 Om coegnHeHbl napannenbHo. HanTn nonHoe conpoTuBrneHue
yyacTka uenm.

1.3,75 Om; 2.0,38 Owm; 3.2,67 Owm; 4.0,27 Owm.
7. Kakne BeNUUYMHbBI XapakTepuayloT aneKTpuieckoe none?
1. Pabora; 3. 3apsapg;
2. HanpsiKeHHOCTb; 4. MNoTeHuwnan.

8. 3[C anemeHTa paBHa 12 B. lNpu BHewHem conpoTmereHmn, pasHoMm 10 Om cuna Toka B uenn 0,8 A.

Hangute nageHve HanpsbkeHUst BHYTPU aNeMeHTa.
1. 2,1 B; 2. 3B; 3. 2,5B; 4. 4 B.

9. B kakux eguHumuax naMepsieTcs HanpsXXeHHOCTb anekTpuyeckoro nons B cucteme CU? Ckonbko BepHbIX

oTBEeTOB?
1. Ox/Kn; 2. B/w; 3. KJ'I/MZ; 4. H/Kn.

10. Kakne (bopmynbl BblpaxatoT 3akoH [xoyna-JleHua?
1.A=1"RAt; 2. A=(p:—9,)q;  3.A=IUAt 4. A=UAUR; 5.A=Uq.
Pasgen Ne 4 «QnekrpomarHeTuam»

BapuaHT 1
Ne1

W ppgyz  BH
Kakyto BenuuuHy onpepensitor pasecrea V.. 2 2
1) OHEpPrv MarHMTHOTO MOrsi, CBA3AHHYI0 C KOHTYPOM
2) 9[0C camouHgyKuum
3) O6beMHy NIIOTHOCTb 3HEPTUN MArHUTHOTO NOMs
4) HamarHuyeHHoCTb

Ne2

Kak HanpaeneHa cuna JlopeHua?
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1)oT Hac

V 2)k Ham
3)BBEpPX
O o s
B 4)BHN3
L
Ne3

B kakom yTBepxaeHuun gonylleHa owmnbka?

1) HanpasneHune cunbl AeNCTBYIOLWEN HA NPOBOAHWUK C TOKOM B MarHUTHOM rorne
onpegenseTcs nNpaBuIOM NEBON PYKW.
2) BenuunHa aton cunel onpegenserca no hopmynam Amnepa
3) BenuunHa aton cunbl 3aBMCKT TONbKO OT B, | ,L 1 He 3aBuCUT OT ApYrnx BENMYMH
(dbakTopoB)
4) Ha pamKy ¢ TOKOM NOMELLEHHYI0 B MarHUTHOM Mone AeNCTBYET BpaLlaoLwmm
MOMEHT

Ne4

Butok anametpom d=10cm MOXeT BpaLLaTbCs BOKPYr BEPTUKANbHOW OCK C AnameTpoM. Kakon
BpaLLaoLWnA MOMEHT M HY>XHO NMPUNOXWTL K BUTKY YTODbI yaepaTb ero B NIIOCKOCTM MarHUTHOrO
MepuamnaHa npv BKNIOYEHUN B Hem Toka cuno |=20A . lopnsoHTanbHas cocTasnsaowas MarHUTHOro
nonsa 3emnn B=400MKTn

1) 62,8 10 H-M  2)934-10°H-M  3)245-10%H-n 4)397- 10°H
Ne5

Ha pucyHke nokasaHbl HanpasneHus Bektopos |dl n r. OnpegenvTte HanpasneHne BekTopa dB B
Touke A.

A < > GT
1) 2y —3) 1) 5)¢ @ O 7)HanpaBneHust HeT

Ne6

MpoBonoyHbIN BUTOK auameTpom d=5cm n conpotmerneHnem R= 0,02 Om HaxoguTcst B OGHOPOOHOM
mMarHuTHoM none (B= 3 Tn). [NoTHOCTL BUTKa coCcTaBnseT yron £=30° ¢ nuHMAMM nHAyKuun. Kakon
3aps4 NoTeyeT No BUTKY NPY BbIKITIOYEHUM MarHUTHOMO nons?

1)0,093Kn . 2)0,147Kn. 3)0,235 Kn. 4)0,482Kn
Ne7

Ha PUCYHKe M306pa>|<eH NIOCKNI KOHTYP NOMELLEHHbIV B OgHOpOAHOE MarHnTHoe norne
,HanpaBrneHHoe OT 4Yntatena neoneHOanKynAapHoO 4epTexy. Ykaxute HanpaBneHne NHOyKUMoHHOro
TOKa eCJIin KOHTYp paCTﬂrMBaeTCﬂ?

1)no yacosop~ we
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® 2)NpOTMB 4acoBOWN CTPENKU

Ne8

Kak HanpasneHa 3[0C camMOMHAYKLMM NPU 3aMbIKaHUKU Lenn?

1) B Ty e cTopoHy uTo 1 3[1C 3amblkaeMoro Toka
2) HascTtpeuy 3[1C 3amMbikaemMoro Toka
3) OAc caMOMHAYKLUN HE BO3HUKaET.

Ne9

Pamka nnowapgbto S=6cm? nometleHa B 0AHOPOAHOE MarHUTHOe nose ¢ nHaykumen B =3-103Tn
nepneHamuKynapHo ero cunosbiM NuHMAM. Onpegenute paboTy KOTOpas coBepLuaeTcs npu
NMoBOPOTE PaMKX Ha yron [3=90°. Cwvna Toka 1=2 A

NA=3,6-10°Ox. 2)A=4-10"[x. 3)A=2-10"[0x
Ne10
[N kakMx MarHeTMKOB MarHWTHas BOCMPUMMYMBOCTb NOMOXUTENbHA HO O4YEeHb Marna rno BenuuuHe ?
1)ans aMamarHeTuKoB 3)ans eppomMarHeTUKOB
2)ans napamarHeTuKoB 4)ansa Bcex MarHeTuKoB
Pasgen Ne 5 «KonebaHus 1 BOMHbI»

BAPUAHT 1
Ne 1
YpaBHEHUE rapMOHUYECKOrO KonebaHus maTepuanbHON TOUKM UMEET BUA
X=24.((r 13)t+ 7 /4)cm, roe

1. A=2cw™m-amnnutyga
2. o = 7 |3 - umknuyeckas yactoTa

3. @o= 7 |4-dasakonebaHuit

4. T=6c— nepvoa konebaHuiA.
Haigute HeBepHOe yTBEepXAEHUE.

Ne2 -
« KakoMmy 13 npmBeaeHHbIX rpadoMkoB COOTBETCTBYET NPOLIECC KOoNebaHuin anekTpuydeckoro apsaa
BblAHHON cxeme?

YpaBHeHuWe konebdaHun maTepmanbHON TOYKM UMEET B
X=44,((7 12)t+ 7 |8). Hangute MmakcMmanbHyto cuny, 4EeNCTBYIOLLYIO Ha
TOuKy, ecnm ee macca 100 r.
1.0,314 H 2.0,628 H
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3.0,986 H 4.1,254H

Ne 4

Ykaxute aucdepeHumansHoe ypaBHeHMe Ans cBOOOAHbIX He3aTyXatoLLMX MexaHn4eckmx konebaHmn
NPY>XMHHOMO MasiTHUKA..

1. g +w’g=0 2. X"+ (KM)X=0
3.X+(1/LC)X=0 4. X"+ (r/ m)X+ (K/mX=0
Ne5

Paccuntante nepuog konebaHum dumsmyeckoro MadTHUKa, npeacrasnstowero cobon
oAHopoaHbIN cTepxkeHb Maccon 100 r n anuHon 16,8 cm, coBeplLuatoLLero Marsie konebaHus
BOKPYF OCW, NepneHAMKYNAPHON NIIOCKOCTU YepTexa 1 NPOXOAsLLEN Yepesd Touky nogseca O
(Touka C - LeHTp macc).

1.0,57x%c 2.1rc 3157 c 4.02r c

Ne 6

Ykaxute oopMyrny, packpbiBatoLLLytO IM3NYECKUIA CMbICH KOadhdmumeHTa 3aTyxaHus O.
1.0=r/2m;2.6=0/T;3.6=1/7 ;4.08=R/2L,
roe r - kK03 MLMEHT CONPOTUBNEHMSA CPeab!;

m — mMacca koneontoLLencs Touku; T - neprog konebdaHun;

0 - norapnMUYECKNn LEKPEMEHT 3aTyXaHWs;

T — Bpems perakcaumm,

R - Ommyeckoe CONpoOTMBREHME KOHTYPA;

L - 'HOYKTMBHOCTb KOHTYpa.

Ne7

Hargnte Hambonee nornHoe BepHOe onpeaeneHue.
BbIHY>XAE€HHBIMM 3NEKTPOMAarHUTHbIMU KonebaHnamm HasbiBatoTcs KonebaHus,

BO3HMKAIOLLME Mo OEVICTBUEM ...

1. ...BHewWwHen noctosHHon JC

2. ...BHeLLHen nepuoguyveckn namensitoerncs 34C
3. ...BHElWHen ymeHbLiaowenca 34C
4. ...BHelWHen yBenuumsatoLLerica 30C Mo rpaduky cocTaBbTe ypaBHEHME KorebaHui cunbl TOKa,
HanguTe NpaBubHbIA OTBET.
1.1=19,6cos(xwt+ 7 /2)
2. 1=14sin (( 7 /14)t)
3. I= 14 sin (4t+ 7 /2)
4.1 =-19,6sin(( 7 /2)t)

Ne9
Kakas BEKTopHas Avarpamma
COOTBETCTBYET npvBeaeHHON

JMNEKTPUYECKON CXeMe Lenn MNepemMeHHoro
TOKa?

Hangute aMmnnutyay rapMoHU4YeCcKoro konebaHus, NoJNTy4eHHOIo OT CIIOXKEeHUA OOMHAKOBO HarnpaBJieHHbIX
kornebaHui, nepenaHHbIX ypaBHEHNUAMU:

X, =0,03 cos 57 t(m) X;=0,04 cos (b7 t+7 [2) (M)
1.0,07m 2.0,05m
3.0,04m 4.0,01m

Paspen Ne 4 «OMNTUKA»

BapwuaHT 1

1. YTO MOXHO cKasaTb O CKOPOCTWM pacrnpoCTPaHEHUsi CBETOBOM BOSHbI MPU Nepexone €€ u3 onTuyecku
bornee NNOTHOM cpeabl B MEHEE NMOTHY?
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1. ymMeHbllaeTcs; 2. yBenuyMBaeTcs;

2. Kakas dopmyna 3akoHa npenomneHnsa ceeTa
npenomrneHns ceeTa.

sina sina v,
=n,,; 2. —=—33

sin y

sino. _ n,

siny n

siny v,

3. oCcTaeTca HEN3MEHHOW;

4. He n3MeHseTcs.

HeBepHa? a— yron nageHua cBeTa, Y- Yyron

sinad v,

siny v,

3. Jlyy ceema nepexodum u3 eo3dyxa e eeuwiecmeo (n = 1,4). Y2on nadeHusi ny4ya paseH 45°.

Onpedenums y20J1 NPesIOMIIeHUs.

1. 30°% 2. 45°% 3. 60° 4. 90°.

4. B kakom cny4damn OBOSIKOBbINYKNas cTeknsaHHas (n ., = 1,5) nuH3a 6ygeT pacceusatowen?

1. Takoro He MOXeT ObITb.
2. Ecnu nomecTtuTb nnH3y B Boay (ng = 1,33).

3. Ecnu nomecTtuTb JINH3Y B cpeay C rnokasatenem rnpenomMneHnsa n > Ng;.
4. Ecnn nomectntb JINH3Y B Cpeay C nokasartenem nperfioMmrneHnda n = Ne;.

5. Ha kakom YepTexe HEBEPHO yKa3aH xo[ fy4ein?

2 3

ABHbIX MaK P

T.dsnp=KkKA4; 2.dsin¢):k5; 3.dsin(p:(2k+1)§; 4.bsinp=k 4.

7. Mpu npoxoxd0eHUu ecmecmeeHHO20 ceema 4Yepe3 MoJisIpPU3amop
2. ygenuyueaemcsi 8 2 pa3sa;
4. ymMmeHbwaemcsi 8 2 pa3sa.

1. yeenu4yueaemcsi e 4 pa3a;
3. ymMeHbwaemcs 8 4 pa3sa;

€20 UHMeHCcU8HoCMmb...

8. Kak cxemamu4ecku uzobpaxkaemcs JIUHelUHO-MoJ/1spu3oeaHHbIl ceemoegol Jiy4?

9. B 4ém 3akntovaeTca saBneHne nHtepdepeHunn? IHTepdepeHums - aTo:

. CITOXXEHME CBETOBbIX BOJIH.
.. CINNOXXEHWNE KOTePEHTHbIX BOJTH.
.. CIOXXeHWe BOJIH C OQUHAKOBOW aMnUTyaoM.
. CINIOXXeHWe BOJTH C NMOCTOSAHHOW pa3HOCTbIO ¢has.

PwnPE

10. Yemy paBHa pa3HOCTb Xxo4a ABYX fyden OT coCeHUX Lwenen, gaowmm andpakumMOHHbIA MakCUMyM

nepBoro nopsiaka?

3
1. A =—)\,
2

2.A=2\ 3.A=2\ 4. A

A

5

LUKANA U KPUTEPUN OLIEHKU

- OueHKa «OTITMYHOY», €CNN KONMMYECTBO NMpaBuUIibHbIX OTBETOB OT 81-100%.
- OueHKa «XOpOoLLIOY», eCNN KONMYECTBO NpaBUIIbHLIX OTBETOB OT 61-80%.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

23.
24,

25.
26.
27.
28.
29.

30.
31.
32.
33.
34.

35.

36.
37.
38.

39.
40.
41.
42.

43.
44,

- OueHKa «ya0BMNEeTBOPUTESIBHOY, €CITN KONMMYECTBO NpaBUIibHbIX OTBETOB OT 51-60%.
- OLleHKa «HEYJOBJIETBOPUTEIBHOY, €CIIM KOJIMYECTBO MPAaBUIbHBIX OTBETOB MeHee 50%.

3.1.5 CpeacTBa Ans nposefeHUs NPOMeXyTOUYHOM aTTecTauum

BOMPOCbI
ANA NPOMEXYTOYHOWN aTTecTauumn No nToram M3yv4eHus AMCLMUNINHDLI

MocTynaTtenbHOEe ABWXEHMWE, BEMNMUYUHBI €r0 XapakTepuayoLme: NpoMeXyTok BpeMeHU, NyTb, CKOPOCTb
N yCKOpeHue.

OCHOBHblE ypaBHEHUSA KMHEMAaTUKW MOCTynaTenbHOro ABuXeHusi. PaBHOMepHOe M paBHOMepeMeHHoe
OBWXEHMe.

BpaliatenbHoe [OBWXKEHWEe, BenUUMHbI €ro XapakTepusylolime: YrroBOW NyTb, YrnoBasi CKOPOCThb,
YrrioBOE YCKOPEHUe, nepuog u yacrora.

OCHOBHble YypaBHEHUS KMHEMATUKW BpallaTenbHOro OBWXeHUsi. PaBHOMEpHOe M paBHOMEpPEeMEHHOe
BpaLleHue.

CBs3b MeXay NMMHENHBIMU N YTNOBbIMU KUHETUYECKUMMW BENUYMHAMM.

3akoHbl HbtoToHa. Cuna, macca v NA0THOCTb, X PU3NYECKNIA CMbICH.

Mmnynbc. 3akoH M3MeHeHUs1 U coxpaHeHnss uMmnynbca. MNMpumepsbl.

Pa6oTta 1 mowHocTb. K[ mexaHnsmos.

MexaHnyeckas aHeprusi. KuHeTuyeckas n noteHumManbHasa 3Heprus. 3akoH COXpaHEHUs1 IHEPruu.
MomeHT cunebl. [1nedo cunel. YCnoBus paBHOBECUS TEMN NMELLNX OCb BPaLLEHMS.

MoMeHT nHepumm, ero Pusnyeckmin cmoicn. MOMeHT nHepumm ToYKM U TBEPAOrO Tena.

MomeHT nHepumumn gucka, obpyda, wapa. Teopema LUteriHepa.

OCHOBHOE ypaBHEHME AMHAMMUKN BpallaTeNbHOro ABUKEHNS.

MoMeHT nmnynbca. 3akoH U3MEHEHUS N COXPaAHEHNS MOMEHTAa MMIMyrbca.

KuHeTunyeckasn aHeprua BpawiatensHoro tena. lNonHasa KnHeTudeckasa sHeprust ABMXKEHUS.

OCHOBHblE MOJIOXEHUSI MONEKYNSAPHO-KMHETUYECKON Teopun. KaeanbHbli ras, napameTpbl ero
COCTOSIHUS.

"apMoHunyeckune konedanus. MNMpyXKnHHLIN, MaTeMaTUYECKUIA U PUBNYECKUIA MASITHUKMN.

MexaHnuyeckue BOMHbI B YNPYrnx cpenax.

OCHOBHOE ypaBHEHME MONEKYNSAPHO-KMHETMYECKON Teopun. CpeaHAss KUHeTUYeckast aHeprus
NoCcTynaTensHOro ABWXXEHUSI MOSEKyrbl MAeanbHOro rasa.

CpegaHsia kBagpaTudHasi ckopocTb. PacnpegeneHne Makceenna.

YpaBHeHne MeHpeneeBa-KnaneripoHa. YHuBepcanbHas rasoBas nocTosHHas. OnbiTHble ra3oBble
3aKOHbI.

Yucrno cteneHen ceoboabl. PacnpepeneHne aHeprum no Yicny crteneHen ceoboasbi.

BHYTpeHHAs 3Heprusa ogHOro Morns 1 nodon macckl ra3a. IameHeHne BHYTPEHHEN SHEPTUN.

PaboTa rasa npwu paclumpeHun. I'pagpuyeckoe nsobpaxkeHne padoTbl.

KonuyectBo Tennotbl. YaenbHas U MonspHas TEMNOEMKOCTU, CBA3b MeXay HUMMU.

TennoemkocT/ rasoB npu NOCTosiIHHOM obbeMe 1 AaBreHun. YpaBHeHne Mariepa. Pusnmyeckuii cmbicn
yHMBepcaribHOW ra3oBon MOCTOAHHOWN.

lMepBoe Hayano TepmMoguHaAMUKN, €ro NPUMEHEHNE K M30MpOoLIeCCaM.

Kpyrosble npoueccel. PaboTa kpyroeoro npouecca, K

Unkn KapHo. KN4 ymkna, nytn ero noBblLEHUS.

OnekTpuyeckun 3apsg. Bsammogericteue 3apsgoB, 3akoH KynoHa.

OrnekTpuyeckoe none. XapakTepUCTUKM SMEKTPUYECKOro MONs: HamnpsPKeHHOCTb U MOTeHumnan, CBs3b
MeXay HUMMN.

[MoTok BekTOpa HamnpsbkeHHOCTU anekTpuyeckoro nons. Teopema OcTporpagckoro-faycca u ee
npUMeHeHne K onpeaeneHuo HanpsiKeHHOCTM PaBHOMEPHO 3apsiKeHHOW HUTW, MMOCKOCTWU, ABYX
NIOCKOCTEMN.

OnekTpoeMKocTb. KoHaeHcaTopbl. QHEPrnsa aneKTpmu4ecKoro nons.

ONEeKTPMUYECKNIA TOK, Ero XapakTePUCTUKN: Ca U NIIOTHOCTb TOKa.

3akoH Oma ang yvacTtka uenun. ConpoTnBrneHme NpoBOAHMKOB. [locnegoBaTenbHOE U napansenbHoe
coeguHeHne ConpoTUBNEHUN.

3akoH Oma ang 3aMKHYTOM Lienun. SNekTpoaBMXKYyLLast cuna UCTOYHMKA TokKa.

PaboTta n mowHocTb Toka. 3akoH [xoyns-JleHua.

3akoHbl Kupxroda.

MarHuTHoe none. XapakTepuCTUKM MarHUTHOrO MONs: HanpsPKeHHOCTb MarHUTHOrO Mosis, MarHUTHas
WHAOYKU WS, MarHUTHBIN NOTOK, NOTOKOCLIENNEHNE.

[encTBrne MarHMTHOro Nons Ha Aswxkywuincsa 3apsa. Cuna JlopeHua.

[lenctBme MarHUTHOro Nonisi Ha NPOBOAHMK ¢ TokoM. Cuna Amnepa.
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45. fBneHune aneKTpoMarHUTHOM MHAYKUUK. B3anmonHgykuus.

46. NHOyKTMBHOCTbL. BuxpeBbie TOKN. QHEpPrnsi MarHMTHOro Monsi.

47. lMepeMeHHbIN aNeKTpUYeCcKnin ToK. Tunbl CONPOTMBAEHU B LIENSIX NEPEMEHHOrO TOKa.

48. 3akoHbl OTPaXXeHUs 1 NPeNoMeHUs cBeTa.

49. JlnH3bl. [ocTpoeHre n3obpaxkeHus B NMH3ax. YBenMyYeHme onTu4ecknx npubopos.

50. BonHoBble cBoKCTBa cBeTa: MHTepdepeHuma n gudpakums. OudpakuymoHHasa pelweTka. Nonapusaums
ceeTa

51. 3akoHbl TEMMOBOro U3ny4yeHns

52. CTpoeHue atoma 1 aTOMHOro sgpa.

53. PagunoaktvBHOCTb. Buabl pagmMoakTMBHOro nanyvyeHms. 3akoH paanoakTUBHOIO pacnaja.

NMPUMEP 3K3AMEHALMOHHOIO BUINETA

denepanbHOe rocygapcTBeHHoe BloaxeTHOe obpasoBaTenbHOe yupexaeHue Bbiclero obpasoBaHus
«OMCKuMI rocyaapCTBEHHbIN arpapHbin yHuBepcuteT uMmenu MNM.A. CtonbinnHa»
Kadenpa mateMaTUyecknx n eCteCTBEHHOHaYYHbIX OUCLUMWH

OK3AMEHALIMOHHbIV BUIET Ne 1
no ancuunnuHe "OU3NKA"

1. YpaBHeHne MengeneeBa — KnanenpoHa. OCHOBHOE ypaBHEHWE MOIEKYNAPHO-KMHETUYECKON TEOpUN U
CNepfcTBUst U3 HEro.

2. Npupoaa ceeTa. MIHTepdepeHuma n andpakuna ceeta. NpuHumn MNonreHca-PpeHend. Oudpakums ceeta
OT MHOMMX wenen. [udpakumoHHas peLleTka.

3. B ogHopogHOM MarHWTHOM none ¢ mHaykumer 0,1 T nomelweHa kBagpaTHas pamka nnowlagbio 25
cm®. HopMmarb K MIockocTU paMKi COCTaBIsieT C HanpaBlieHWeM MarHWTHOro monsi yron 60°. OnpegenuTe
BpaLlLialoLLNN MOMEHT, OEVACTBYIOLMI HA paMKy, eCinn No Hen Te4éT Tok 1 A.

OK3AMEHALIMOHHBIV BUNET Ne 2
no aucuunnunHe "OU3NKA"

1. OnNeKkTpuYeckUn TOK U €ero XapakTepuUCTUKM: Cuma ToKa, MAOTHOCTb Toka. NcTovHuk Toka. CTOpOHHME
Cunbl. ONEKTPOABMXKYLLAS CUMa U HanpsbkeHue.

2. doToapdekT. 3akoHbl BHeLHero poToadpdekta. YpaBHeHe SMHLWTEHa Ans BHelwWwHero oTtoaddekTa.
OHeprus. macca, umnynsc oToHa. [laBneHue ceeta.

3. Kucnopoa maccor 32r HaxoamTes B 3aKkpblToM cocyge nog gasnenunem 0,1 MIMa npu temnepatype 290K.
lMocne HarpeBaHus OaBrneHne B cocyge noBbicunocb B 4 pasa. OnpegenuTb KONMYECTBO TennoTbl,
coobLleHHoe rasy.

OK3AMEHALIMOHHbIV BUNET Ne 3
no gaucuunnuHe "OUN3NKA"

1. 3akoH Amnepa. «[paBuno nesow pykn». Bsanmogenctane napannensHbix TokoB. Cuna JlopeHua.
OBmKeHne 3apskeHHbIX YacTul, B MarHUTHOM More.

2. HopmanbHoe, TaHreHumansHoe n nonHoe yckopeHus. Knaccudumkaums ABWKEHNN.

3. lMNornowaTtenbHble CNOCOOHOCTM y4acTKOB flyra U BCNaxaHHOro nons paeHbl cooTBeTcTBeHHO 0,6 n 0,8.
Kakon ydyactok o6nagaet 6onbLuen ncnyckatenbHOM CnocobHOCTLI0 M BO CKOMNbKO pas?

OK3AMEHALIMOHHbIV BUNET Ne 4
no ancuunnunde "OUN3NKA"

1. EcTecTBeHHbIN 1 NoNspu3oBaHHbIN cBeT. 3akoHbl Mantoca n bptoctepa. OnTUYeckn akTMBHbIE BELLECTBA.
MonapumeTtpus.

2. OneKTpOEMKOCTb MNPOBOAHWMKA. JMNEKTPOEMKOCTb MIIOCKOro KoHAeHcatopa. [lapannenbHoe wu
nocnegoBaTtenbHOe COeANHEHUS] KOHAEHCATOPOB. QHEPrUs 3NeKTPOCTaTUYECKOro Norsi.

3. OnpegenuTe paboTy BbIXOA4a 3MEKTPOHOB M3 BOnbcpama, ecnu "kpacHasa rpaHuua” doTtoadpdekta ans
Hero 275 Hm.

LUKANA U KPUTEPUN OLEHUBAHUA
OTBETOB Ha BONPOCHI 3K3aMeHa

Pe3ynbTaTbl 9K3aMeHa oOnpedensiioT OLUEHKaMU «OTIIMYHO», «XOPOLUO», «YAOBMETBOPUTENBHOY,
«HEeYy[oBNETBOPUTENBHO» 1 0BBABMAIOT B IEHb 3K3aMeHa.

OueHKy «omuyHO» BbICTaBMsAOT oby4yatoLlemy, riny6oko 1 NPOYHO OCBOMBLLIEMY TEOPETUYECKUIA U
npakTMYeckuii martepuan avcumniuHbl. OTBeT OOMmKeH OblTb MOrMMYHbIM, TPaMoTHbIM. OByvalollemy
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HeobxoOMMO  Mokas3aTb 3HaHME He TOSIbKO OCHOBHOIO, HO M AOMOSIHUTENbHOrO Martepuana, ObiCTpo
OpPUEHTUPOBATLCH, OTBEYasi Ha AOMNONHUTENbHbIE Bonpockl. O6yvarwuncs gomKkeH CBOOOAHO CrpaBnATbLCS
C NOCTaBNEHHbIMW 3aa4amu, NPaBUITbHO 06OCHOBLIBATL NPUHSITLIE PELLEHUS.

OueHky «xopowoy» 3acnyxumsaeT obOydvaloluncs, TBepao 3HaWWA NPOrpaMMHbIA - Matepuan
ONCUMNIIMHBI, TPaMOTHO W MO CYyLWlecTBy u3narawowmm ero. He cnegyeT pgonyckaTb CyLECTBEHHbIX
HETOYHOCTEN MpPX OTBETAX Ha BOMPOCHI, HEOOXOANMO MPaBUNIbHO NMPUMEHSATb TEOPETUYECKME MONOXEHMUS
npv peLleHnn NpakTUYecknx 3agad, BnaaeTb onpeaeneHHbiMy HaBblkaMuy U NpUemMamMm UX BbINOMHEHUS.

OueHky «ydoernemaopumersibHO» Nofy4YaeT 00y4aroLNACS, KOTOPbI UMEET 3HAHUS TOSIbKO OCHOBHOIO
mMaTtepuana, Ho He yCBOWN €ro AeTanu, UCMbITbIBAET 3aTpyLHEHUS MPU peLleHnn npakTuyeckux 3agad. B
OTBETax Ha MOCTaBMiEHHbIE BOMNPOCHI OOy4yalWUMCS [OonylleHbl HETOYHOCTW, [AaHbl HeaoCTaTOvHO
npaewusbHble opMynMPOBKK, HapyLLIEHa NOCNEeA0BaTENbLHOCTL B U3NOXEHUM NPOrpaMMHOro MaTepuana.

OueHka «HeyaoBNeTBOPUTENBHO» FMOBOPUT O TOM, YTO ODy4aloLMNCa He 3HaAeT 3HaYUTENBHOM YacTu
MaTepuana no  AUCUMMIMHE, OOMyCcKaeT CyLWeCcTBEHHble OowunbkM B OTBETax, He MOXEeT peLUnTb
npakTU4eckme 3agadv Unm pellaeT Ux ¢ 3aTpyaHEHUAMMN.

BnaHK aKk3ameHaUMOHHOro 6uneTa
Obpaszey
depnepanbHoe rocygapcTBeHHoe GioakeTHoe oGpasoBaTenbHOE yYpexaeHne Bbiclero o6pasoBaHus

«OmcKknii rocygapcTBeHHbIN arpapHbin yHuBepceuteT umenn MN.A. CtonbinnHa»

Ok3ameH no gucuunnmHe «Pusmka»
Aans obyvarowmxca no HanpaeneHuto 20.03.01 TexHocdepHaa 6e3onacHOCTb

3K3AMEHALIMOHHbIN BUNET Ne1

1. YpaBHeHne MeHgeneeBa — KnanenpoHa. OCHOBHOe ypaBHEHWE MOSIEKYNAPHO-KMHETUYECKON Teopun u
CNeAcTBUs U3 Hero.

2. Mpupoaa ceeTa. MiHTepdepeHumsa n gndpakumna ceeta. MNpuHumn MNonreHca-dperHens. Qudpakumsa ceeta
OT MHoOrux wenen. AudpakunoHHas pelleTka.

3. B ogHopogHOM mMarHuTHOM none ¢ nHaykuuen 0,1 T/ noMmelleHa KBagpaTHas pamka nnowansio 25
cm®. Hopmarnb K NMOCKOCTM pamMKi COCTaBNsieT C HampaBrieHMeM MarHUTHoro nonst yron 60°. OnpegenuTe
BpaLLaOLLUA MOMEHT, 4ENCTBYIOLLMIA HA paMKy, €CIn Mo Hen TeYET Tok 1 A.

NNAHOBAA NMPOLELNYPA
npoBeAeHuns IK3amMmeHa

6.1 HopmaTusHas 6a3a npoBepeHus
NPOMEXKYTOYHOWN aTTecTaumm obyyarLmnXCca No pe3ynbTaTaM U3yyeHUs UCLUNIUHDI:

1) pewncteylowee «lMonoxeHne O TeKylWeM KOHTPOfie YCNeBaemMoCTW, MPOMEXYTOYHOM aTTecTauun
obyvarowmxcss No nporpammam Bbicliero obpasoBaHus (6akanaBpuar, crneuuanuTeT, marucrTpartypa) u
cpegHero npodeccuoHansHoro obpasoaHusa B Pre0Y BO Omckuin FTAY»

6.2. OCHOBHbI€ XapaKTepUCTUKN
NPOMeXyTOYHOWN aTTecTaumm oby4aroLWmnXCcA No UToramMm M3y4eHUs QUCLMNIIUHbI

YCTaHOBIIEHNE YPOBHSI AOCTUXEHMUS KaXabIM obydatoLmmes Lenem
00y4yeHnsa No 4aHHOM JUCLMMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSALEN
nporpaMmel

Uenb
NPOMeXKyTOYHOW aTTecTauum -

dopma

© 9K3aMeH
NPOMEeXyTO4YHOU aTTeCcTauum -

1) noAroToBKa K 3K3aMeHy 1 caaya 3k3aMeHa OCyLLeCTBMAeTCs 3a
CYET y4yebHOoro BpemeHu (TPyAOEMKOCTH), OTBEAEHHOIO Ha
9K3aMEeHaLMOHHYI0 CeCCUi0 Ans 00yYatoLLMXCsl, CPOKM KOTOPOW
yCTaHaBMNMBalOTCS NPMKa30OM N0 YHUBEPCUTETY

MecTo 3Kk3ameHa

B rpachuke yye6HOro npouecca:
2) pata, BpeMsi U MeCTO NPOBEAEHMS 3Kk3aMeHa onpeaensieTcs

Fpad)MKOM cAayn 3K3aMeHOoB, yTBepXXaaeMbiM AEKaHOM
BblNyCKakLwero cbaKyaneTa

Popma 3K3ameHa - YCMHbIU
Mpouenypa npoBeageHUA npeAcraBneHa B oHAe OLEeHOYHbIX CPeacTB No AUCUMMNIINHE
9K3aMeHa - (cm. Mpunoxexune 9)

1) npeacTaBneHa B )OHAE OLEHOYHbIX CPEACTB NO AUCLUMNUHE
(cm. MpwunoxeHune 9)
2) oxBaTblBaeT pasfernbl (B COOTBETCTBMM C M. 4.1 HACTOALWErO

OK3ameHaUMOHHasA nporpamma
no yye6Hon gucumnsnvHe:
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OOKYMEHTa)

MeToaunyeckmne matepuansbl,
onpegensouwme npoueaypbl
OLleHUBaHUA 3HAHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPeACTB MO AUCLUMINHE
(cm. MpunoxeHue 9)

NIUCT PACCMOTPEHWIA U ONOBPEHUA
DoHA OUEHOYHBIX CpeacTB yyebHOoR aucunnnuibl 51.0.08 ®uanka
B cocrase OMOM 20.03.01 TexHocepHan 6e3onacHoOCTb

1). Paccmorpen u ogobpeH B kavyecTee 6a30BOro BapuanTa:

a) Ha 3acenaHni 0becneuMBaloWIen Kadeapbl _ MAaTEMATHYECKNX 1 eCTECTBEHHOHaY YHBIX AMCUNNNMH
nporokon Ne__14 or 25 - 05 20_21,

3as. kaeapoi, KaHA. IKOH. HayK, AoY T.10. Crenaxosa

6) Ha 3acepaHnn MeTOAUYECKoH KoMuccHi no Hanpasnenuio 20.03.01 TexHocdepHas Ge3onacHoCTb;

npotokon Ne 7> _oT /7. 0F.20L7 . ' " 3

MNpeaceaarens MKH — 20.03.01 TexHocgepHan Geaonawocrg.,_m;‘_ﬁnon. Hayk '/ﬁé/ 11.B. KopxoBa
. A‘."" < \

2). PaccMoTpeH n oao6peH BHEWHHUM IKCNEepTOM & & s
HayansHuk npoussoacresa OO0 «3asopn «Hedrexum» _ =~ / C.10. VisaHoB

N / .
N v
0 o )
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U3MEHEHUA 1 OONONHEHUA
K (poHAY OLeHOYHbIX cpeacTB y4ye6Hon aucumnnuHbl 61.5.08 ®usnka
B coctaBe OIOIM 20.03.01 TexHoccepHan 6e3onacHOCTb

BenomMmocTb usamMeHeHuM

OTtmeTka
Cpok, 06 yTBEepxxaeHuu/ cornacoBaHum
C KOTOPOro Homep 1 ocHOBHOEe coaepxaHune M3MEHEHNN
BBOAMUTCS M3MEHEHNa U/unn AOoMNONHEHUs pykosoautens OOl
MHUUMaTop
n3MeHeHne unu
N3MeHeHuns

npegcegatens MKH
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U3MEHEHUA U OONOJIHEHUA
K pabo4en nporpamme gucumnnuibl 61.0.08 ®dusuka
B coctaBe OINOI 20.03.01 TexHoccepHas 6e3onacHOCTb

BenomMmocTb usamMeHeHuM

NPUNOXEHUE 10

Ne 1 By oBHoBneHmit CopepaHne nameHeHuii, BHocumbix 8 OMONM OBocHosaHue
n/n N3MEHEeHWI
1
2
3
4
5
6
7
8
9
10
11
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