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Hanpasiaennocts (mpouiib) — BbICOKOBOJIbTHBIE
3JIEKTPOIHEPreTHKA M JIEKTPOTEXHUKA

®opma 00yyeHHs — OUHASA

I'ox naGopa - 2018

OIIEHOYHBIE CPEJICTBA JJI TPOBEJEHUS MPOMEXYTOYHOM
ATTECTAIIMA OBYYAIOIIIUXCS MO JUCHUIIVIMHE (MO YJIIO)

1. OO0wmue cBeaeHus

1. | Kadenpa Du3nkn, OMOJOTHH U WHKEHEPHBIX TEXHOJIOTUN

2. | HanpaBneHue noAroTOBKU 13.03.02 DnexTposHepreTUKa U 3JIEKTPOTEXHUKA

3. | HanpaBnennocts (npoduib) | BEICOKOBOJIBTHBIE 2J€KTPOIHEPTETUKA U DJIEKTPOTEXHUKA
4. | Aucuunnuna (MOayJb) dusuka

5. | ®opma oOydeHus Ounas

6. | T'ox Habopa 2018

2. IlepeyeHb KoMIeTeHUM

— CHOCOOHOCTh OCYHIECTBIATH TOUCK, XpaHEHHe, 0O0paboTKy W aHaiu3 HH(OpMaIUU H3
pa3NUYHBIX MCTOYHMKOB M 0a3 MaHHBIX, MPEJICTaBIATH ee B TpeOyemoMm Qopmare ¢
MCIO0JIb30BaHNEM WH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHoyoruii (OITK-1)




1. Kpurtepun u nokasarejii OLeHUBAHHUS KOMIIETEHIIHIl HA Pa3IMYHBIX ITanax ux opmMupoBaHus

Irtan popmupoBaHus

Kpurtepuu u nokaszaresu olleHMBAHUSI KOMIIeTEHUH

®opMBbI KOHTPOJIS

KOMITETCHIHM @opmupyemas 3HaTh: YMmers: Baapers: ¢()OpMHPOBAHHOCTH
(pasnaeJibl, TEMBI KOMIIeTeHIUS 9
JAUCIHILIHHBI) KOMITETeHIM I
Mexanuka OIIK-1 OCHOBHBIE ITOHATHS U UCIIONb30BaTh OCHOBHBIE OHSATHS U HaBBIKaMH Uctionb3oBanus | Tecr,
3aKOHBI 3aKOHBI KypCa; UCIIONb30BaTh 3HaHUH PU3nYecKuX pelIeHue 3a1ad,
MEXaHHKH, IPHPOIY TEOPETUYECKUE 3HAHUA IIPH OOBSCHEHUM | OCHOB, HABBIKAMU KOHTpOJbHAs pabora,
Koj1e0aHui U BOJIH pE3YNBTATOB HKCIIEPUMEHTOB, bu3nueckux BBICTYIIEHHE C JOKJIAZIOM
MIPUMEHATH 3HAHUS B 0071aCTH (HU3UKH HCCIENOBaHUN U Ha CeMHHape
JUIs1 OCBOEHUS 00LIEeNPO(ECCHOHANIBHBIX | HAaBBIKAMU PELICHUS
JVCIUIUINH U PEIICHNS] MIPaKTHYECKUX 3a7a4d
podheCcCUOHANIBHBIX 3334
Monexynapuasn OIIK-1 OCHOBHBIE ITOHATHS U UCIIONb30BaTh OCHOBHBIE OHSATHS U HaBBIKaMH UcTionb3oBanus | Tecr,
Puszuxa u 3aKOHBI 3aKOHBI KypCa; UCIIONb30BaTh 3HaHUH PU3HYecKuX pelleHue 3a1ad,
MOJIEKYIIIPHON (PU3UKH, TEOPETUYECKUE 3HAHUA IIPY OOBSCHEHUM | OCHOB, HABBIKAMU KOHTpOJbHAs pabora,
mepmoouHamuKka
pE3YNBTATOB HKCIIEPUMEHTOB, bu3nueckux BBICTYIIEHHE C JOKJIAJIOM
MIPUMEHATH 3HAHUS B 001aCTH (HU3UKH HCCIIENOBaHUN U Ha CeMHHape
JUIs1 OCBOEHUS 00LIENPO(ECCHOHANIBHBIX | HAaBBIKAMU PELICHUS
JVICIIUIUINH U PEIICHNS MIPaKTHYECKUX 3a7a4
podeCcCHOHANIBHBIX 3334
Dnekmpuuecmeo u OIIK-1 OCHOBHBIE ITOHATHS U UCIIONb30BaTh OCHOBHBIE IOHSTHS U HaBBIKaMH Uctionb3oBanus | Tecr,
MaAzHemMuIM 3aKOHBI; 3aKOHBI KypCa; UCIIONb30BaTh 3HaHUH PU3nYecKuX peleHue 3a1ad,
npupony KoaebaHuil u TEOPETUYECKUE 3HAHUA IIPH OOBSICHEHUM | OCHOB, HaBBIKAMU KOHTpOJbHAs pabora,
BOJIH, OCHOBBI pE3YNBTATOB HKCIIEPUMEHTOB, bu3nueckux BBICTYIIEHHE C JOKJIAJI0M
JNIEKTPUYECTBA U IIPUMEHATH 3HaHUs B 001acTu QU3UKU UCCIIel0BaHUI U Ha CEMHHape
MarHeTusMa JUIs1 OCBOEHUS 00LIENPO(ECCHOHANIBHBIX | HAaBBIKAMU PELICHUS
JVCIUIUINH U PEIICHNST MIPAaKTHYECKUX 3a7a4
podecCHOHANIBHBIX 3334
Onmuka u OIIK-1 OCHOBHBIE ITOHATHS U UCIIONIb30BaTh OCHOBHBIE HIOHSTHS U HaBBIKaMH Uctionb3oBanus | Tecr,

amomuasn guzuka

3aKOHBI OIITHKH
MIpUpPOIY KoJaeOaHui 1
BOJIH, OCHOBBI aTOMHOH 1
SIIEPHON (PUBUKH

3aKOHBI Kypca; UCITOIb30BaTh
TEOpETHYECKHE 3HAHUSI IIPU OOBSICHEHUN
PE3yNbTaToOB HKCIIEPUMEHTOB,
MIPUMEHATH 3HAHUS B 001aCTH (HU3UKH
JUIs1 OCBOEHUS 0011enpodeccrnoHalbHbIX
JVCIUIUINH U PeIICHNS
npoeccHOHaNBHBIX 33724

3HAHUN (PU3UIECKUX
OCHOB, HaBBIKAMHU
(bu3mIecKux
HCCIIEIOBAaHUN U
HABBIKAMH PEIICHUS
MPAaKTHYECKUX 337124

pelleHue 3aaad,
KOHTpOJbHAs pabora,
BBICTYIIJICHHE C JOKIAJ0M
Ha CEMHUHape




2. KpnTeplm M IIKAJbl OHCHUBAHUA

4.1 Tect
ITpoLieHT IpaBUIBHBIX OTBETOB Jo 60 61-80 81-100
KonnyectBo 0amioB 3a penieHHbIH TeCT 3 4 5

2.2 Peinenue 3aaau

5 0ayuIoB BBICTABIISIETCS, €CIM CTYAEHT pEIInJ BCE PEKOMEHIOBAHHBIE 3aJaud, MPaBHIIBHO
M3JI0KWJI BCE BApUAHTHl UX pEIIEHUs, apryMEHTHPOBAaB MX, C 00s3aTeIbHON CCBHUIKOW Ha
COOTBETCTBYIOIINE HOPMATHUBHKI (€CITH MO COACPKAHUIO 3TO HEOOXOAUMO).

4 Oaya BBICTABISETCS, €CIM CTYACHT pelmi He MeHee 85% peKOMEeHIOBAHHBIX 3ajad,
NIPAaBUIILHO M3JIOKWJ BCE BAPHAHTHI PELICHUS, apIYMEHTUPOBAB UX, C 0053aTebHON CCBUIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CIH M0 COACPKAHUIO 3TO HEOOXOUMO).

3 Oamna BBICTABIAETCS, €CIU CTYACHT pelni He MeHee 65% peKoMeHJOBaHHBIX 3aad,
MIPAaBUIILHO HM3JIOKUJ BCE BAPHAHTHI UX PEIICHUs, apryMEHTHPOBAB UX, C 0053aTEIbHON CCHUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH 10 COJCPIKAHUIO 3TO HEOOXOAMMO).

2 Oamna - ecnM CTyAEHT BhIMOJHWI MeHee 50% 3ajnaHus, W/WiIM HEBEPHO yKa3all BapUaHTHI
pelIeHus.

2.3 KonTpoJnHasi padora

10 GamioB BBICTABISETCS, €CIM CTYACHT pELIMI BCE PEKOMEHIOBAaHHBIC 3ajayM,
NIPAaBUIILHO HM3JIOKUJ BCE BAPHAHTHI UX PEIICHUs, apryMEHTHPOBAB UX, C 0053aTEIbHON CCHUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIU 10 COJEPIKAHUI0 3TO HEOOXOAMMO).

7 GaJJIOB BBICTABISETCA, €CIIM CTYACHT pelI He MeHee 85% peKOMEHIOBaHHBIX 3a/1ad,
NIPAaBUIILHO M3JIOKWJ BCE BAPHAHTHI PELICHUS, apIYMEHTUPOBAB UX, C 0053aTeIbHON CCBUIKOM Ha
COOTBETCTBYIOIIINE HOPMATHUBHI (€CITH M0 COACPKAHUIO 3TO HEOOXOAUMO).

5 OayIOB BBICTABISETCA, €CIIM CTYACHT pelI He MeHee 65% peKOMEHIOBaHHBIX 3a/1ad,
MIPAaBUIILHO HM3JIOKUJ BCE BAPHAHTHI UX PEIICHUs, apryMEHTHPOBAB UX, C 0053aTENIbHON CCHUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIU 110 COJEPIKAHUIO 3TO HEOOXOAMMO).

3 Gayuta - ecnu CTYJEeHT BBINOIHII MeHee 50% 3amaHus, U/Uial HEBEPHO yKa3asl BapUaHTHI
pelIeHus.

2.4 Kpurepum olleHKH BBICTYIJIEHHE CTYJAEHTOB € JOKJIAI0M

bajbl XapaKTepUCTHKHU 0TBETA CTYIeHTa
10 - CTYJICHT TJTyOOKO M BCECTOPOHHE YCBOWII MPOOIIEMY;
- YBEPEHHO, JIOTUYHO, TIOCIIEA0BATEIHHO U TPAMOTHO €T0 M3JIaraer;
- OMHpasiCh HA 3HAHWS OCHOBHOW W JIOTIOJHUTENLHOHN JHTEpaTyphl, TECHO
MPHUBS3BIBAET YCBOCHHBIE HAy4YHBIE TMOJOXEHHUS C  MPAKTUYECKOM
JESATEITBHOCTBIO,
- yMelio 00OCHOBBIBAET U apPTYMEHTHUPYET BBIABUTAEMbIC UM UJIEH;
- JIeNIaeT BBIBOJbLI M 0000IICHNS,
- CBOOOIHO BiaA€ECT NOHATUIMU
7 - CTYIEHT TBEpPAO YCBOWJI TE€My, TPAMOTHO M TO CYIIECTBY H3Jaraer ee,
OTHPAsiCh Ha 3HAHUS OCHOBHOU JIUTEPATYPHI;
- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEIH;
- YBSI3BIBAET YCBOCHHBIC 3HAHMSI C IPAKTHUECKON JEITeIbHOCTHIO;
- aQpTYMEHTHPYET Hay4HbIC TOJIOKEHUS;
- JIeNIaeT BBIBOJbLI M 0000IICHNS,
- BIaJICET CUCTEMOM OCHOBHBIX MOHSITHHI
5 - TEMa PaCKpbhITa HEJOCTATOYHO YETKO M TOJHO, TO €CTh CTYACHT OCBOMJI




npobiieMy, MO CYIIECTBY H3JaraeT e€e, ONUpPasCh Ha 3HAHHUA TOJBKO
OCHOBHOM JIUTEPATYPHI;

- JIOITyCKaeT HEeCYIIECTBEHHbIEC OIMOKH U HETOUHOCTH;

- UCTIBITHIBACT 3aTPYAHEHUS B IPAKTUYECKOM NPUMEHEHUH 3HAHUM;

- c1a0o apryMeHTHPYeT HayuHbIe OJIOKECHHUS,

- 3aTpyAHsAETCS B (JOPMYJIMPOBAHUH BBHIBOJIOB U 0000IIECHNI];

- YACTUYHO BJIAJIEET CUCTEMOM MOHATUHI

2 - CTYJICHT HE YCBOMJI 3HAUUTEIBHON 4acTH MPOOIEMBI;

- IOTTYCKAET CYILECTBEHHBIE OMIMOKN 1 HETOYHOCTH MIPU PACCMOTPEHUH €€;
- HCTIBITBIBAET TPYAHOCTH B MIPAKTUYECKOM MPUMEHEHUH 3HAHMIA;

- HE MOXET apr'yMEHTUPOBATh HAYYHBIE TIOJIOKECHHUS;

- He (OpMYIHPYET BHIBOJOB M 0000IIICHUH;

- He BJIaJIeeT NOHATHIHBIM anmnapaTtomM

4.5 BpinosHeHne 3aJaHUS HA COCTABJICHHE IJI0CCapHs

Kpurepuu ouenku KosanuectBo 6a/1110B

1 aKKypaTHOCTh M T'PaMOTHOCTh M3JI0KEHUS, pab0Ta COOTBETCTBYET 5
110 0(hOPMIICHUIO BCEM TPEOOBAHMSIM

2 IMMOJIHOTA UCCIICAOBAaHNA TEMbI, COACPKAHUC TJI0CCaApUsd

o 3
COOTBETCTBYET 3alaHHOU TEME

HUTOI'O: 5 0aaa0B

4.6 IloaroToBKa ONOPHOI0 KOHCIIEKTA

[TonroToBka MaTepualOB OMOPHOTO KOHCMEKTa SIBISETCA I(PPEKTUBHBIM HHCTPYMEHTOM
CUCTEMATH3alMH [TOJIyYEHHBIX CTYJEHTOM 3HAHUM B MIPOLIECCE U3YUEHUS TUCLUTIINHBI.

CocraBneHne OINOPHOTO KOHCHEKTa MpPEACTaBIsieT CcOO0OW BHJ  BHEAyIUTOPHOMN
CaMOCTOSITEJIbHOW PpabOTHl CTYAEHTa M0 CO3JaHUI0 KPaTKOM WH(POPMALMOHHON CTPYKTYpHI,
oOoOmiaromieil ¥ oTpakaroule CyTh Marepuaia JIEKIUH, TeMbl ydyeOHuka. OMOpHBIN KOHCIEKT
NPU3BaH BBIICINUTH TJIaBHBIE OOBEKTHl U3YyYEHHS, AaTh UM KPaTKYIO XapaKTepUCTHUKY, HCIIOJb3Ys
CHUMBOJIbI, OTPa3UTh CBS3b C JPYIrMMH d3jeMeHTamMu. OCHOBHas LI€JIb OMOPHOIO KOHCIEKTa —
00JIeryuTh 3allOMUHAHHE. B ero cocTaBlieHHMHM HCIIOJB3YIOTCS pa3iuyHble 0a30BbIE MOHATHS,
TEPMUHBI, 3HAKH (CUMBOJIBI) — OMNOpHbIE CHUTHAMBL. OMNOPHBIH KOHCIEKT MOXET OBITh
NPEJCTaBICH CUCTEMOIl B3aUMOCBS3aHHBIX T'€OMETPUYECKUX (Uryp, colepxamux OIOKH
KOHIICHTPUPOBAHHOW HMH(OpPMAMU B BUAE CTYINEHEK JIOTMYECKOW JIECTHMLBI, PUCYHKA C
JOTIOTHUTEIbHBIMU JIEMEHTAMH U JIp.

MakcuMalbHOE
KpuTtepun oneHKH OnOpHOro KOHCHEKTA
KO0JIMYEeCTBO 0aJLI0B
- IOJIFOTOBKAa MaTEPHAJIOB OTIOPHOTO KOHCIIEKTA 110 U3Yy4aeMbIM TEMam 3
JUCIUILTAHBI TOJIEKO B TEKCTOBOU (hopme;
- IOATOTOBKA MAaTEepUajIOB OTIOPHOTO KOHCIIEKTA MO0 M3y4aeMbIM TEMaM
JTUCIUILTAHBI B TEKCTOBOUM popMe, KOTOpasi COMPOBOKIACTCS CXEMaMU, 5
TabnMuHOM MH(pOpManuel, rpadukamMu, BBIJICICHHEM OCHOBHBIX
MBICJIEH C MOMOIIBIO BETOB, NOAYEPKUBAHUMN.




5. Tunoevie konmponvusie 3a0anus u MemoouuecKue Mamepuaibl, ONPeOeIAIOUUe RPOUeoypbl
OUeHUBANUA 3HAHUIL, YMEHUIl, HABLIKOG U (U1U) ONbIMA OeAmeNbHOCMU, XaPAKmepUu3youjux
Imanvt GopmMupoeanun KomMnemenyuil 8 NPoOUecce 0C60EHUs 00pPA306amMeabHOI RPOZPAMMBL.

5.1 Tunoeoe mecmoegoe 3aoanue

1. BriGepute OTBET, B KOTOPOM JlaHA Pa3MEPHOCTh €IMHULIBI H3MepeHus cuiibl B CU?

Drr-m>c®;  2krm>c?; 3)kromc’;  4)krmec.

2. BriOepuTe OTBET, COJIEpKAIINI MaTEMAaTUYECKYIO 3alMCh CI0KEHUSI CKOPOCTEH B
KJIACCUYECKON MEXaHUKE.

3. B mudre, ABIKYIEMCS BBEPX C yCKOpeHHEM 2 M/c’, HAXOAMTCS MACCAKHP MAccoil 50 Kr.
Yemy npuMepHO paBeH MOYJb CHJIbI TSKECTH, JEHCTBYIONIEH Ha maccaxupa?
1) 600 H
2) 500H
3) 400H
4) OH

4. Kakoe u3 HIKEPUBEIEHHBIX BRIPAKEHU BBITIOJHACTCS TPU aIna0aTHOM PACIIMPEHUH JaHHON
MAaccChl HIEATLHOrO ra3a’?

1) Q = 'Ara3a
2) Aran=0
3) Au=0
4) Q=0

5. Tlpu n300apHOM HarpeBaHuu 4 KI 0JHOATOMHOTO HzeansHoro raza ot 27°C o 127°C , nanHoMy
razy cooouru 0,4M/JIx TernoTsl. Kakoii ra3 moaseprcst HarpeBaHUIO?

1) Tenmii.
2) Heomn.
3) Jluruii.
4) Kucnopon

6. Omnpenenuth pabOTy CTOPOHHUX CHUJI HA BHENTHEM ydacTke memnu, ecnu J/1C uctouHnka paBHa
6B, a BenuunHa nepeHocumoro 3apsna 2 Ki.

1) 12 Dx
2) 3 Dx
3) -2 Dx
4 -3 Dx



7. Ilpenmert, HaxoAsAIIMICA Ha paccTOsHUU 14 cM mepeMecTwid Ha 6 CM OT JIMH3BI, IIPU 3TOM
YBEJIMUEHHUE CTAJIO PaBHBIM eauHUIE. ONpeneanTb ONTHYECKYIO CHITY 3TOM JIMH3HI.

1) 10cm
2) 20onTp
3) Santp
4) 10onTp

8. Uemy paBHO CONMpPOTHUBIICHHE HarpeBarensi, eciau 3a 4 MUH npu cuie Toka 0,2 A BbiaenseTcs
960 JI>k TEIIOTHI
1) 100 Om
2) 500OM
3) 10 0m
4) 1200 Om

9. Kakoe BeniecTBo UCHOJIB3YETCS B SIIEPHBIX PEAKTOPAX B KAUE€CTBE TOPIOYETO
1) Tpadur
2) VYpan
3) Kagmuii
4) Tskenas Boga

10. Kakoe siBlieHHE CTYKUT JJOKA3aTeIbCTBOM IMOMEPEYHOCTH CBETOBBIX BOJIH
1) Wnrepdepenius ceera
2) Judpakuus cBera
3) Hucnepcus cera
4) Ilonspuzanus ceera

Kumou: 1-3, 2-3, 3-2, 4-4, 5-2, 6-1, 7-3, 8-1, 9-2, 10-4

2.5 Pewenue 3a0au
1. Konbuo pamguycom R = 50 cm u maccoii 300 r Bpaiiaercss BOKpYr OCH MPOXOSIIEH uepe3 cepeuH
paguyca. HaiitTu MOMEHT HHEPLIMU KOJIbLIA.

Hano: Pemenue: a
R=50cm=0,5m 1- ocb cuMMeTpun —

m=300r=0,3kr |2 -o0cb BpalieHus R
a=R/2=025m a - PaCCTOSTHUE MEXAY OCAMH

ITo Teopeme IlITeiiHEpa MOMEHT MHEPLIMU

OTIpEIeISETCS CICTYIONUM 00pazoM 1 2
J=Jc+ma’ ,
J-? rae Jc - MOMEHT MHEepLUHMH Teja MPU BPALIEHUU BOKPYT OCU CUMMETPUHU

J=mR* + ma’ = m(R*> + a® ) = 0.3(0.5°+0.25%) = 0.094 kr*m’

Otset: J = 0.094 kr*m’




2
2. Tlo Tpy6e MIOUIAABI0 TOMEPEedHOro cedeHms 50 cM” B MUPOKOM KojteHe 1 20 cM” B y3KOM TeUeT BOJ

co ckopocTbio V1 = 10 m/c. Crartudeckoe naBieHHE B IIMPOKOM KosieHe Tpyosl — P; =400 xIla
OIpeIeuTh JABICHHE B Y3KOM KOJIeHe TPyObl. IITOTHOCT BOBI | r/cM’.

Hano: Pemenue:

S; =50 cM*=5%10" M Y

S, =20 eM*=2*10" m* Cratnueckoe JaBIICHHC B

p=1r/ cm’ = 1000 kr/m’ Y3KOM KOJICHE TPYOBbI HaiiieM  S;| —p VU 4 V)

v =10 m/c U3 ypaBHeHuUs1 bepHymu: y Sow

P, = 400 xIa = 4¥10°1a 2 2

PO p =P% 1p (1)
2 2

P,-?

U3 (1) Beipaxkaem P,
P, =20} @
CkopocTh B Yy3KOM KOJIeHE TpYOBI

Siv =S50,
— S10;

MOXXHO HaWTH U3 YpPaBHEHWUS
HEpa3pbIBHOCTU:

= 5%107*10/2*10” = 25 m/c
2
[ToncraBnsiem naHHbIe B (2)

p, = g( 107 - 25% ) +4*10° = 137500 ITa = 137,5 kITa

OtBer: P, =137,5 xlla

3. Heon naxoautes mpu temnepatype 17°C. Onpenenuts Haubosiee BEPOSTHYIO CKOPOCTh MOJIEKYJT Tasa.

Hano:

M = 20 r/mMoiB =
=20*10" kr/moub =
=2*10 " kr/moub
t=17°C=300K
R = 8,31 JIx/(K*momp)

Vg-?

Pemmenue:
Haubonee BEposSTHYIO CKOPOCTh MOJIEKYI Ta3a onpeaessieM u3 (GOpMYIIbI:

2RT 2% *
v, = = \/ 8,31 300 =499,3 m/c
M 2*10
OtBer: Vs =499,3 m/c

4. TIyuok eCTECTBEHHOI'O CBETA AJAET Ha CTEKIIO C [TOKa3zaTesaeM npenomieHus n= 1,7. Onpenenurs, mnp!
KaKOM YTJI€ PEJIOMIICHHSI OTPKEHHBIN OT CTEKJIa My4OK CBETa Oy/eT MOJTHOCTHIO MOJISIPU30BaH.

Pemenne. CBer, OTpaK€HHBIM OT JUAJIEKTPUKA, IIOJHOCTHIO NOJSAPU30BaH, €CJIM OH MaJaeT H.
IUANIEKTPUK 1oJ yrioMm bprocrepa. CornacHo 3akoHy bprocrepa, 1g(iy) = n,,, TA€ n,, - OTHOCUTEIIbHBI]

. . n
0Ka3aTeNb MPeJOMIECHUsT BTOPOH cpelbl (CTEKIIA) OTHOCHTENBHO MEPBOM (BO3ayxa): n, =—==n (Ta

1

kak n, =1). Torga i, = arctg(n)= 60°

Ecinu cBeT mamaeTr Ha rpaHUNlY pasaeiia moax vriioM bprocTepa. TO OTPakeHHBIM U NPEIOMIIEHHBIN JIVUl



) sin(i sin(i . .

B3aUMHO NEPHEHIUKYIApHbI (1g(i,) = L_B) , Ny = M , OTKyza cos(i;) = sin(r)). CienoBaTeabHC
cos(iy) sin(r)

i,+r=90", Ho i',=1i, (3aKOH OTpaskeHus), mostomy i',+r = 90°. Torza UCKOMBIl yroJ MpenoMIeHH S

TIpM KOTOPOM OTPasKEHHbIi JTyd TIOHOCTBIO TIoNspu3oBan » = 90° —i, = 90° — 60° = 30°.
Otser: 1 = 30°

5. Ucnonb3ys 3akoHsl Kupxroda, onpenenuts TOKU B pe3uctopax uenu. [IpoBeputs penienne
COCTaBJICHHEM OajlaHCa MOIITHOCTEH.

E1=200B
E2=100 B
R1=170Om
R2=210m
R3=300m
[11-212-?213-7°
>'P.

P
1P

=)

E [T E:

C

o 4
i |

Pemennue:

1. Ilpou3BoibHO yKa3bIBa€M HalpaBICHUE TOKOB B PE3UCTOPAX CTPEJIKAMM.

2. CocraBnsgeM He0OXOAMMOE YUCIIO ypaBHEHUH - 3, ucnoib3ys 3akoHbl Kupxroga. Tak kak y3/I0BBL
TOYEK B CXEME JIBE, TO COCTABJIIEM OJHO YpaBHEHHUE (y3ei A)

I] + 12 = 13 (1)
3. HCI[OCTaIOH_Iee YHUCII0 ypaBHeHI/Iﬁ COCTaBJIAEM COTJIACHO BTOPOMY 3aKOHY:
- nisa koutypa ABCA Ei=LiR; + ZR;3 2)
- IJI1 KOHTYypa AI[BA - E2 =- 12R2 - I3R3 (3)

4. OrmpenernsieM TOKU pe3UCTOPOB, pelliasg CUCTEMY NOJIYYEHHBIX YPAaBHEHHI:
Ei=LR; + (Il + 12) R; = I](Rl + R3) + LRj
E, =LR, + (I] + 12) R;= 12(R2 + R3) +1;R;
5. Toacrasnsiem 3nauenust DC 1 cCONPOTUBICHUI:
200 =471, + 30I, (2a)
100 =301, + 511, (33_)
6. Pasznenum (2a) na 47 u (3a) Ha 30 u BeIuTEM U3 (2a) (3a)

_ 4,25 = I] + 0,6412
333=1;+ 1,71,

092 _ -0,874

--- ,oTkyna I, = -

b

0,92 = - 1,061,
(MHMHYC TOBOPHUT O TOM, YTO (paKTHUECKH HAIIPaBICHUE TOKA [, MPOTHBOIOIOKHO MPUHATOMY)

7. HWcnonw3ys ypaBHeHue (2a) onpenenum 1ok I: 200=471; + 30(-0,87); [, =4,8A



8. C nmomombto (1) onpenensiem Tok I3. 13 =4,8 - 0,87 = 3,93A

9. TIpoBepHM pELICHHE COCTAB/ICHHEM GalaHca MOWHOCTEH: Y Pyer = > Prop

aK KaK HalpaBJeHHE TOKa I, MPOTUBOMOJIOXKHO HAIIPABIECHUIO JEUCTBUS 2 , TO 3TOT UCTOUYHUK
T I SAC E,,

paboTaeT B pexkxuMe MOTPEOUTENs SIEKTPHUUECKOM SIHEPTUH U [T03TOMY B ypaBHEHHE OaslaHca JOJKEH
OBITH 3aMKCaH CO 3HAKOM MHHYC.

> Py =Py, — Py, = E|I, — E,I,=200%4,8-100%0,87=873 Bt

> Puow =P, + P, + Py = I'R + 2R, + 1R, = 487*17+0,87°%21 +3,93%#30 = 871 Bt

871 = 873 , 4TO CBUAETEILCTBYET O NPABUIBHOCTHU PELICHMUSL.
2.6 Konmponwvnaa paboma
1) B cxeme, npuBeneHHON Ha puc. 1, U3BECTHBI MapaMeTPbl UCTOYHUKA U PE3UCTOPOB. ONpeneanTh

BEJIMYMHY TOKOB, IPOTEKAIOIINX Yepe3 Pe3ucTophl. [IpoBepUTH pelieHre 3a1aui COCTaBICHHEM
OaJlaHCca MOIIIHOCTEM.

S
—
2
18
R R3
e - C+——>—1s
12 i 13
| — In
— e &
1
puc. 1
Hano: Pemrenue:
E =100B 1. TlokaxkeMm cTpenkamu HallpaBJI€HHE TOKOB B PE3UCTOPAX.
Ro =0,5Om 2. llpuBeneM cxeMy K 3KBUBAJEHTHOM C OJJHUM PE3UCTOPOM,
RI=11,50m OCYLIECTBJISAS 3aMEHY COCIMHEHHBIX 10CIIEN0BATEIBHO
R2=060m WJIU TIapAJIJIENIBHO PE3UCTOPOB HA OJIUH YKBUBAJICHTHBIN:
R3=40m
R4 =30 Om 2.1. DxBuBalIeHTHBIN pe3ucTop st R2 u R 3, coenquHeHHbIX
R5 =60 Om HOCJIEI0BATENBHO:
R6 =20 Om. R23=R2+R3=6+4=10Owm;
2.2. DKBUBAJIIEHTHBINA PE3UCTOP ISl MAPAJIIENBHO BKIIOUEHHBIX
In+15 R4 n Rs:
U1+Us R4 -R5 30-60
> P R45= R4 +R5=30+ 60 =20 Owm;

2.3. DKBUBAJIEHTHBINA PE3UCTOP 7S MOCIIEI0BATENBHO
coenuHeHHbIX R45 u Ré6 (puc.2):

Rus6 =R45 + R6 =20+ 20 =40 Om



R

[F

%
la56
R23
a —~ - B
I |2 ?
R I E
puc. 2

2.4 . OKBUBAJICHTHBIN pe3UCTOp AJIs MAapaJUIEIbHO COEANHEHHBIX (pUC.2) pe3UCTOPOB
R456 u R23:

R23 - R456 10 - 40
Rap= R23 +R456= 10+40 =8 Om;

o ]ﬁb Rab =
v ]
T I—I:IR; — E_
o
puc. 3
2.5. DKBUBAJIEHTHOE COMPOTUBIICHUE LIENI OTHOCUTENBLHO 32>)KUMOB HCTOYHHKA (pHC. 3):
R»=R1+Ras = 11,5+8=19,5 Om.

3. Onpenenum Tok Beel nenu: (3akoH Oma A uemnu, puc. 3).

E 100
I= Ra+ro=19,5+0,5=5A.

4. OnpenenuM TOKH 4epe3 pe3UCTOPHI:
4.1. I1 =TaB=1=35 A (cxema puc. 3);

4.2. Hampsixenue Uag: (3akoH Oma U1l ydacTKa «aB)
\
UaB=1IaB - Rap=5 -8 =40 B;

4.3. Toxu pe3uctopoB R 2 u R 3 (cxema puc. 2)
Uas 40
[2=13 = R23 =10 =4 A;

4.4. Tox uepe3s pe3uctop R456 (cxema puc. 2)
Uas 40
1456= R456= 40=1A;
Nmn 1456 =1 - 12=5—-4 =1 A (1-i1 3axkon Kupxroda ans yzna «a»).
4.5. Toxu pe3uctopoB R 4, R 5, Ré:
I6 =1456=1A;
Hanpsoxenne Ucd (cxema puc. 1): Ucd =1456 - R45=1-20 =20 B;

5. OnpenenuM HaIPSDKCHUS HA PE3UCTODAX:



5.1.Un = InRn Ur=5-11,5=57,5B,
U2=4-6=24B,
U3=4-4=16B
U4=Us5=Ucn=20B
U4=10,64 - 30 =20,1 B,
U5=0,33 - 60=19,8 B,
Ue=1-20=20B
vo=5-0,5=2,5B.

5.2. Ucd 20
I, = R4 =30 =0,67A,

Uced 20
Is= R5 =60=0,33 A.

6. CocrasiseM 0ajlaHC MOILHOCTEH:

> Pu=}Pnotp.
YPu=P=E-1=100"-5=500Br,

SProre.=Po+ Py + Py +P3+ Py +Ps+Pg= "R, + I/ R, +I;R, + IR, +I;R, + I_R, + IR, =
52%().5+5%%11.5+4°%6+4°%4+0.67>*30+0.33°*60+1°*20 = 500 Br
BrimosHeHust 6anaHca MOITHOCTEHN CBUIETEIHCTBYET O MPABHILHOCTH PEIICHUSI.

2. YpaBHeHUE IBWKEHUSI MaTEpUAIIbHOW TOYKU UMeeT BUJ S = At + Btz, M. Onpenenurts A MOMEHT
Bpemenn t = lc. [IpoiiieHHbIH TeIOM MyTh, CKOPOCTh U YCKopeHue, ecmu A = 2 m/c, B =4 m/c’.

Hano: Pemenue:

S = At + Bt JUisi HaxOoKIeHUs NPOWIECHHOIO TEJIOM IIYyTH IIOJCTaB/IIEM B YpPaBHEHUE
t=1c JBMYKCHUs HAYaJIbHBIC TaHHBIC!

A=2wm/c

B =4 m/c’ S= At+Bt’ =2*%1 +4*1’=6 m.

JI1st HAXOXKACHUSI CKOPOCTH OepeM MEePBYIO IPOU3BOIHYIO OT S 10 BPEMEHHU:
V=S'= A+2Bt = 242*4*1=10 m/c

JInst HaXOKJeHUsl YCKOpeHHst OepeM MEPBYIO MPOU3BOIHYIO OT CKOPOCTU IO
BPEMEHMU:

a=V=2B=2% =8 wc’

S -2
V-2 OTBer: S=6wm, V=10wm/c, a=8wm/c’.
a-?

3. Bogopo HaxoauTCs IPH HOPMANBHBIX YCIOBHSIX (H.y.) M 3aHUMAeT 00beM 211. OnpenenuThb
KOJIMYECTBO BEIIECTBA V U KOHLIEHTPALIMIO MOJIEKYI 1.



Hano: Pemenue:

H.Y.
P=10"Tla W3 ypaBHenus Kianelipona-MeHieneeBa onpeaeiuM KOJIM4ecTBO
T=273K BEIIECTBA!

V=21=2%10"

M = 2 r/monb = 2*107
KI/MOJIb m
R =8.31 Ix/(K*mommp) rae v=—
k = 1,38*10% JTw/K M

PV = "L RT =RT (1),
M

- KOJIMYCCTBO BCIICCTBA

N3 (1) Beipaxkaem v
_Pr _ 10°*2%107°

v = (0,088 MoJB
v -2 RT 8,31*273
n-? Konnenrtpauuio Mmonexyn onpezensiem u3 ypasueuust: P = nkT;
1 5
n- - - 0 =0.002654*10°° = 2,65%10" m

KT 138*107% *273

OtBet: v=0,088 M0JB; n = 2,65"‘1025 M7

2.7 Temwt cemunapos

Tema cemunapa Ne 1:

1. JIBmikeHUE — 3TO KHU3HB!
Tema cemunapa Ne 2:

2. JKu3Hb oJ MUKpOCKOIIOM
Tema cemunapa Ne 3:

3. He Bne3aii — yober!
Tema cemunapa Ne 4

4. Henenumoe nenumoe. ..

5.5 Temvt ona ooknaoos:

[IpocTpaHcTBO U Bpems

CriennanbHasi TEOpUsI OTHOCUTENBHOCTH

MonenupoBaHue, Kak METOJl HAYYHOT'O UCCIIEI0OBaHMS

Cunsl B mpupoae

3aKOHBI COXPAHEHUS

Bo3o06HOBIIsSIEMBIE U TPAIUIIMOHHBIE HICTOYHUKHU HEPTHH.

DHeprus cropaemMoro TOIINBA.

Oneprusa CoiHIa, SHEPTUs BOJbI, BETpA.

I'eorepManbHas sHEprHUsL.

10. DHeprus npuUIMBOB U OTJIMBOB.

11. buosHepreTndyeckue yCTaHOBKU

12. Beunsle aBUraTenN; KOMOMHAIUS IIPH MOTMBITKAX OCYIIECTBICHUS TAaKUX JBUTATEICH.
HeB0o3M0OKHOCTB peann3alnyy BEUHbBIX JBUTaTEIICH.

13. OCcHOBHBIE MOJOXKEHUS MOJIEKYIIPHO-KUHETHYECKOU Teopuu. CBOMCTBA UJI€aIBHOTO rasa.
VYpaBHEHMsI COCTOSAHUA UAeanbHOTOo ra3a. OcHoBHble ypaBHeHUsI MKT

14. MonexynsipHO-KMHETUYECKOE TOJIKOBaHNE TEPMOAMHAMUYECKUX TapaMeTpoB. Pacnipenenenue
MOJIEKYJI HJEAJIBHOTO T'a3a [0 CKOPOCTSIM. BeposTHast CKOpOCTh ABUKEHUS MOJIEKYIL.

VRN R WD =



15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

DNEeKTpOAMHAMUYECKUE MPOIIECCHI U allllapaThl UX peann3alusl.
I"a3b1 u TerioBble MamnHbl. U neansHble u HeueanbHble ra3el. Cuibl Ban nep-Baanbca.
[IepBoe Hayano TEPMOJIMHAMUKH, ETO MPUMEHEHUE K U30IPOLECCAM.
AmabaTudecKuil IpoIecC U ero ypaBHEHUS U ONMCAHUS B PAa3HBIX MapaMETPUICCKUX
cHCTEeMaXx.
[lenHpIie peaky TOPEHMS, OCHOBHBIE YCIIOBHS TOPEHUS
MexaHnKa )KUIKOCTHU U ra3a. Y paBHEeHHE bepHyIiun.
Hcteuenne XUIKOCTH
XapakTepUCTUKH BA3KOCTH, [IOBEPXHOCTHOTO HATSKEHUS, TNIOTHOCTH.
JIBM>KEHME dKUIKOCTH U TEJl B BSI3KUX Cpeaax.
DJNEeKTPUUECTBO B aTMOC(epe, rPo3bl
[TapoBast MonHUS
3ammra OT 3JIEKTPOMATrHUTHBIX U3JITy4eHHUM
DneKTpuuecKre mpeodpa3oBaTeIn SHEPTUH.
OnTuyeckne CUCTEMbI, BOOPYKAIOIIHE TJ1a3 YeJIOBeKa
KopryckynsipHo-BOTHOBOM Tyanu3m
bruskoneiicTBre U TanbHOACHCTBHIE B PU3UKe



5.6 Bonpocuwl K 3x3ameny
Mexanuka I cemecmp

1. Enunune! Gu3ndeckux BeTUUNH; MOJETH B MEXaHUKE; CHCTEMa OTCUETa.
2. TpaexTtopus, 1IMHA IyTH, BEKTOP NIEPEMEILECHUS.

3. CkopocTtb. PaBHONIEpEMEHHOE JBUKEHHUE.

4. VY ckopeHue 1 ero coCcTaBJsIoLIuE.

5. VYroBas CKOPOCTh U YIJIIOBOE YCKOPEHHE.

6. [TepsrIii 3ak0H HproTOHA, Macca, cuia.

7. Bropoii 3akon HeroToHa.

8. Tpernii 3akoH HproTOHA.

9. Cunsl TpeHuUsL.

10.  Mmmnynbe, 3aKOH COXpaHEHUS UMITYJIbCa; LIEHTP Macc.

11.  YpaBHeHue ABM>KEHHUS Tela IEPEMEHHON MacCHhI.

12.  Dmueprus, paboTa, MOIIHOCTb.

13.  KuHeTnueckas ¥ NOTEHLIMAIbHAS SHEPIUS.

14.  3aKkoH COXpaHEHHUS MEXaHUUYECKON IHEPIUH.

15.  VYpap abCcoOTHO yNpyrux U HEYNpyrux Tedl.

16.  MomeHT uHepuuu.

17.  KuneTnueckas SHEprus BpallleHUsI.

18.  MoOMeHT cuiibl; ypaBHEHNE JUHAMMKHU BpalllaTEIbHOTO JABMKEHUS TBEPIOTO TENa.
19.  MoMeHT uMIynbca U 3aKOH €r0 COXPaHEHUSI.

20.  Jledopmamms TBepAOrO TENIA.

21.  3axonsl Kemuepa; 3akoH BCEMUPHOTO TATOTEHMSL.

22. Cuna TSHKeCTH U BEC; HEBECOMOCTb.

23.  HanpshkeHHOCTb U MOTEHLIMA MOJIS TSArOTEeHUs; paboTa B MOJIE TATOTCHHUS.
24. Kocmuuaeckue ckopocTu.

25. HeunepuuanbHabie CHCTEMBI OTCUETA; CUIIbl HHEPLIUH.

26. JlaBiieHHE )KUAKOCTH U Ta3a.

27.  VYpaBHEHHE HEPA3PHIBHOCTH.

28.  VYpaBHeHue bepHynu u cieaCcTBUS U3 HETO.

29. Bs3koCTh; peKUMBbI TEYEHUS KUKOCTEN.

30.  Meroasl onpeaeneHus Bs3kocT: MeTo1 CTokca.

31.  Meroas! onpeaeneHus Bs3koctu: meton Ilyaszeins.

32. JIBM>KEHHE TEI B ra3ax M XKUIKOCTIX.

33. [TpeoOpazoBanwms ["anumnes; MexaHUYECKHA MPUHIUI OTHOCHTEIHHOCTH.
34.  IlocrynaTbl 4aCTHOM TEOPUHU OTHOCUTEIBHOCTH.

35.  IlpeobpazoBanus JlopeHia.

36.  CaencrBus u3 npeoOpazoBanuii JlopeHma.

37.  HuTepBas MEXIy COOBITUIMMU.

38.  OCHOBHOM 3aKOH PEJSITUBUCTCKON JUHAMHUKHN MaT€pUaJIbHON TOUYKU.

39.  DHeprus B peNsSATUBUCTCKON MEXaHMKE.

Monexynapnas qbu3u1<a U MmepmMoOUHAMUKA 2 cemecmp.

1. OnbITHBIE 3aKOHBI UJ1€aJTLHOTO Ta3a.

2. VYpasuenue Knaneitpona-Menjeneesa.

3. OcnoBHoe ypaBHeHre MKT nneanbHbIX ra3os.

4. 3axkoH MakcBesuia O paclnpeneaeHu MOJIEKYJ MJEaIbHOTO ras3a Mo CKOPOCTSAM H
SHEPTUAM TEIUIOBOTO JBUKECHMUSL.

5. Bbapomerpuueckas popmyna; pacnpenenenue bonpimana.

6 CpenHee 4MCI0 CTOJIKHOBEHUH U CPEHSSL UIMHA CBOOOHOTO MPOOEra MOJIEKYII.

7. SIBneHus nepeHoca B TEPMOAMHAMUYECKH HEPABHOBECHBIX CUCTEMAX.

8 Yucno creneHeit cB000 b, BHYTPEHHSS SJHEPTUS Ta3a.



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

IIepBoe HayaI0 TEPMOAUHAMUKHU.

Pabora ra3a npu u3MeHeHHH ero oobEMa.

TennoemMKoCTh BelECTBA.

N3o0xopHslil IpoLecc.

N3006apHsIii mporecc.

N3oTepmuueckuii mpouecc.

AnmabaTHBIH MpoLecc, NOIUTPOIIa.

Kpyrosoii npouecc (LuKmI).

DHTponusl.

Bropoe Ha4ano TepMOgMHAMUKH.

IMukn Kapno u ero KIT/.

Cunbl ¥ TOTEHLIMAbHAS SHEPTUS MEXMOJIEKYISIPHOTO B3aUMOICHCTBUSI.
VYpasHeHnue Ban-nep-Baansbca.

N3otepmbl Ban-nep-Baansca.

BHyTpeHHss sHEprus peaqbHOro rasa.

Sddext xoyna-Tomcona.

CBolicTBa *KHMJIKOCTEN; TOBEPXHOCTHOE HATSKEHUE.
JlaBneHue 1o UCKPUBJIICHHOW ITOBEPXHOCTBIO XKUAKOCTH.
KanunnspHele saBieHus.

Tunel KPUCTAIIINYECKUX TBEPBIX TEIL.

JleekTrl B KpuCTasIIaX.

TernoeMKocTh TBEPABIX TEI.

Hcnapenue, cyonumanys, IiaBjIeHue U KPUCTAJUIN3AIHUS.
da30BbIe IEPEXO/IBI IEPBOTO U BTOPOTO poja.
JlnarpaMma COCTOSIHUSI, TPOWHAs TOYKA.

Anexkmpuyecmeo u macuemusm 3 cemecmp.

O NN W=

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

3akon Kynona

DIEKTPOCTATUUECKOE T0JIE; HANPSKEHHOCTD OIS

[IpuHIUIT Cynepno3uiuu dNEKTPUUECKUX TTOJIEHN, TIOJIE TUTIOJIA.
Teopema ["aycca Aiis 2IEKTPOCTATUYECKOTO MOJIS B BAKyyME,
IIpumenenue Teopemsl [aycca.

[Mupkynsauus BEKTOpa HallpsHKEHHOCTH;

IToTeHuman 31eKTpoCTaTUYECKOro OIS,

Brruncnenue pa3HOCTH OTEHIUAIIOB.

Tunel IUAIEKTPUKOB, MOJSIPU3ALMS JUIIEKTPUKOB, IOJISPU30BAHHOCTD.
HanpsikeHHOCTB 1oJIsl B TUAJIEKTPUKE; DIIEKTPUUECKOE CMELICHHUE.
Teopema ['aycca aiis 2I€KTPOCTATUYECKOTO TOJIS B AUIJIEKTPUKE.
Cer"eTosneKTpuKH.

DneKTpUUYECKasi EMKOCTh, KOHJIEHCATOPBI.

ITocnenoBarenbHOE U APAIIENBHOE COEAUHEHUE KOHACHCATOPOB.
DHeprus 31eKTPOCTATUYECKOTO MOJIs, KOHEHCATOPa, CUCTEMBI 3apsI0B.
DNEKTpUUYECKUH TOK, CUJIA U IFIOTHOCTbH TOKA.

CroponHue cuibl; anekTpoaBkymas cuna (9/1C) n nHanpsxeHue.
3axon Oma; CONPOTUBIIEHNE IPOBOAHHUKOB.

Pabota u momrHOCTH TOKA; 3aKk0H J[x)oyns - JleHna.

3axoH Oma [ HEOJTHOPOAHOIO yYacTKa LIETH.

ITpaBuna Kupxroda asst pa3BeTBICHHBIX LIETICH.

DnemMeHTapHas KJIacCHUUYeCcKasi TEOpHUs AIEKTPOIPOBOIHOCTH METAJLIIOB.
PaboTa BbIX0/1a DTIEKTPOHOB U3 METaJIa.

OMUCCHOHHBIE SIBJICHUS U UX IPUMEHEHHE.



26.  MarHuTHOE I0JI€ ¥ €r0 XapaKTEPUCTHKU.

27.  3axoH buo-Casapa-Jlamiaca u ero npuMeHeHHE K pac4eTy MarHUTHOTO ITOJISL.
28.  3axkoH Amnepa; B3aUMOJICHCTBUE MapajlIeIbHbIX TOKOB.

29.  MarHuTHas NOCTOSIHHAS.

30.  MarHuTHOE 0JIE ABMIKYILEr0Cs 3aps/a;

31.  JlelicTBME MarHUTHOTO IOJIS HA ABUKYIIMICS 3apsil.

32.  Dddexr Xomna.

33.  Ilupkynauus BekTopa B MarHuTHbIE 11011 B BaKyyMe.

34. MarauTHbIE TIOJISI COJIEHOUAA U TOPOUA.

35. SIBiIeHME DNEKTPOMArHUTHOW UHAYKIIUY;

36.  3akon @apazes. Bpamienue paMku B MarHUTHOM I10JIE;

37.  BuxpeBble TOKH.

38. NHAYKTUBHOCTH KOHTYpA; CAMOUHIYKLIHS.

39.  Toku npu pa3MbIKaHUU U 3aMbIKaHUH LIETIN.

40.  BsauMHas MHIYKUUS; TPaHC(HOPMATOPEIL.

41.  DHeprus MarHUTHOTO MOJIS.

42. MarauTHbele MOMEHTBI JJIEKTPOHOB U aTOMOB.

43.  Jlua- u mapaMarHeTusM.

44. HamaramueHHOCThL; MarHUTHOE M0JIC B BEII[ECTBE.

45.  3aKOH IOJHOTO TOKAa B BEIIECTBE.

46. deppOMarHeTUKU U UX CBOMCTBA.

47. BuxpeBoe anexkTpuyeckoe noJie;

48. Toxk cmenieHusl.

49. YpaBHeHus Makcsesuia i1 2JIEKTPOMAarHUTHOTO TOJISL.

50. ["apmonnueckre KojaeOaHus U X XapaKTePUCTUKH.

51. CB0OOTHBIE TAPMOHUYECKHE KOJIeOaHus B KOJIeOaTeIbHOM KOHTYpE.
52. CrnosxeHus TApMOHHYECKUX KOJICOaHUI OJHOTO HAIPaBICHUS M OJHON YaCTOTHI.
53.  CrnoxeHue B3aMMHO NEPIEHINKYISPHBIX KOJICOaHUH.

54.  JuddepennmansHoe ypaBHEHHE CBOOOIHBIX 3aTyXaIOMIMX KOJIeOaHU.
55. Juddepenumansnoe ypaBHEHHE BHIHYKCHHBIX KOJIEOaHUN U €r0 pelIeHue.
56.  Ammiutyzaa u ¢asza BeIHYKIEHHBIX KOJeOaHHii; pe30HaHC.

57. [TepemeHHBIN TOK.

58.  Pe3onHaHcC HanpshKeHUN

59.  Pe3oHaHC TOKOB.

60.  MomHocCTb, BeIIENAEMAs B LIETIM IEPEMEHHOTO TOKA.

Onmuxa u amomnas gusuxa 4 cemecmp

OcCHOBHBIE 3aKOHBI ONITUKH; TIOJTHOE OTPAXKEHHUE.

ToHKMe TUH3bI; H300paKEeHUE IPEMETOB C TIOMOIIIBIO JTUH3.
Abeppanuu (MOTPeuIHOCTH) ONITUYECKUX CUCTEM.

Passurtue npencrasieHuil 0 NIpUpoE CBETA.

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH.
Wutepdepentys ceera.

Mertoap! HaOMOAeHNUS UHTEP(HEPEHITNH CBETA.
WutepdepeHiys cBeTa B TOHKUX TUIEHKaX.

[Tpumenenne nHTEpHEPEHINH CBETA.

ITpunnun I'rolirenca-Ppenerns.

Meron 308 @peHens; NPAMOIMHENHOE paCIIPOCTPAaHEHUE CBETA.
Hudpaxiyst @penenst Ha KpYTriIoM OTBEPCTHUH U JHCKE.
Hudpaxus @paynrodepa Ha 0THON IIEITH.

Hudpaxmus @paynrodepa Ha AMPPaKIIMOHHON PEIIETKE.
IIpocTpaHCTBEHHAs pELIETKA; PACCESIHUE CBETA.

O NN W=
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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.
45.
46.
47.
48.
49.
50.
51.
52.

Judpaxiyst Ha TpoCTpaHCTBEHHOH perieTke; popmyna Bynbsga-bparros.

Pazpemarorias cnocoOHOCTh ONTHYECKUX TPUOOPOB.
[TonsTtue o ronorpadumn.

Jucnepcus ceera.

DNEeKTPOHHAs TEOPUS AUCIIEPCUH CBETA.
[Tornomenue (abcopOiusi) cBeTa.

OS¢ ekt Homnepa.

N3nyuenne Yepenkosa-Basuiosa.

EcrecTBeHHBIN U MOJISIPU30BAHHBIN CBET.
ITonsipuzanus cBeTa Ha TPAHULIE ABYX JUDJIEKTPUKOB.
JIBOMHOE JIy4eNpeIOMIICHHUE.

[Tonsipuzanus npu3Msbl U NOJISIPOUIBL.

AHanus noJiIpu30BaHHOIO CBETA.

HckyccTBeHHast onTudecKkas aHu30TPOTIHSL.
Bpaiienue niaockocTy noJspusaium.

TerioBoe U3JIydeHUE U €r0 XapaKTEPUCTHKU.

3akon Kupxroda.

3akonsl Credana-bonbiiMana u cMmemeHus: Buna.
®opmyusl Panes-Jlxxunca u [lnanka.

3akonbl BHeMIHETO poTodrdderTa; BUuabI GoTodIeKTpruiIeckoro s dekra.

VYpaBHenue DifHIITeHHa 17151 BHEHEro ¢porodddexra.
DHeprust 1 UMITyJIbC GOTOHA; JaBlICHHE CBETA.
S¢dext Kommnrona.

JInHeWuaTsIil CIEKTP aTOMa BOJOPOJa.

ITocrynatel bopa.

Crnextp aroma Bojiopoza 1o bopy.
KopmyckynsipHO-BOTHOBOM Tyasii3mM CBOMCTB BEILIECTBA.
Hexotopeie cBolicTBa BoJIHBI A¢ bpoiis.
CooTHoIIEHNE HEOTIPEAETIEHHOCTEN.
VYpasuenue Illpenunrepa.

OnTryeckre KBaHTOBBIE T€HEPATOPHI.
Pa3mep, cocras u 3aps aTOMHOTO s1pa.
PannoakTuBHOE M3ITy4EHHUE U €TI0 BUJIBI.
3aKoH paJMOaKTUBHOIO pacraja.
SnepHble peakMK U UX OCHOBHBIE THIIbI.
Peakuus nenenus aapa; HenHas peaxiysl.
TepmosinepHas peakuusi.



6. TEXHOJIOI'MYECKASA KAPTA JUCIIAITJIMHBI
OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA

13.03.02 D1eKTpOIHEPreTUKA U 3JIeKTPOTEXHUKA
HATNIPaBJIEHHOCTD (MPo¢uib) - BLICOKOBOIbTHBIE )JIEKTPOIHEPTreTHKA U IJIEKTPOTEXHHKA

TEXHOJIOI'HYECKASA KAPTA

Mudp qucuumnmast mo PYIT | F1.5.13

Jucuuniumaa | Pusznka

Kypc [1 [cemectp |1

Kagenpa ‘ (u3HKYM, OMOJIOTUY Y HHXKCHEPHBIX TEXHOJIOTUI

eiixo E. M., ct. npenogaBatens kadeapsl GU3NKH,

@®.1.0. npenonaBatensi, 3BaHKUE, JOHKHOCTh .
OMOJIOTHH U WHXEHEPHBIX TEXHOJIOTUN

DI, TPYIOEMKOCThyyeser | 540/15 | Kon-Bo cemectpoB | 4 | ®opma konTpos | DKk3amen

HKO6LH./TCKA CeM. |122/32 |HP/CMO6LH./TCKA ceM. |122/32 |JIBO6U.IA/TCKA ceM. |'/' | CPC06m./TeK. ceM. | 188/8

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:
(Koz1, HANMEHOBAHME)

— CIOCOOHOCTH OCYIIECTBIIATH TMOWCK, XpaHeHHEe, 00paboTKy W aHaiu3 WHPOpMAIUU W3
pa3IMYHBIX UCTOYHUKOB W 0a3 JaHHBIX, TPEJCTaBIATH e€¢ B TpeOyemMoM ¢opmare c
MCIO0JIb30BaHNEM WH(POPMAIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHoyoruii (OITK-1)

Kon MaxkcumaibHoe
. KoanuectBo
¢ opmupyemoii Conep:xaHue 3a1aHust . KOJMYeCTBO Cpok npenocTaBJieHUs
MeponpHuATHIA
KOMIIeTeHIIUHU 0aJ1710B
Beoonwtit 6nok
He npenycmorpen
OcnoesHnoil 610K
OIIK-1 Pemenue 3agau 5 25 B teuenue cemectpa
OIIK-1 Tect 3 15 B teuenue cemectpa
OIIK-1 KontponpHas pabora 1 10 B teueHne cemectpa
OIIK-1 Joxian 1 10 B Teuenue cemectpa
Bcero: 60
Bomnpoc 1 20
OIIK-1 DK3aMeH P ITo pacnucanuto
Bompoc 2 20
Bcero: 40
Hroro: 100
Hononnumenvuutit 610K
ITo cornacoBanuio ¢
OIIK-1 Co3znanue moccapust 5
MpenoaaBaTesieM
ITo cornacoBanuio ¢
OIIK-1 Co3nanue onmopHOTro KOHCIEKTa 5
MIpenoaBaTesieM

[IIkana orleHNBaHUs B paMKax OaJIbHO-peUTHHToBOM cucteMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 GamioB




TEXHOJIOI'HMYECKASA KAPTA

udp auctummmaet mo PYTI | b1.B.13

Jucuunianza | Pusznka
Kypc [1 [cemectp |2
Kagenpa ‘ (u3HuKYM, OMOJIOTUY Y HHXKCHEPHBIX TEXHOJIOTUI

eiixo E. M., ct. npenogaBatens kadeapsl GU3NKH,

®.1.0. npenonaBatensi, 3BaHKUE, JOHKHOCTh .
OMOJIOTHH U WHXEHEPHBIX TEXHOJOTUH

DI, TPYIOEMKOCTbyyeser | 540/15 | Kon-Bo cemectpoB | 4 | ®opma konTposs | Dx3amen

HKO6LH./TCKA ceM. |122/34 |HP/CMO6LH./TCKA ceM. |122/34 |JIBO6LHA/TCKA ceM. |'/' | CPC06m./TeK. ceM. | 188/40

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:
(Koz1, HANMEHOBAHME)

— CIOCOOHOCTh OCYIIECTBIIATH MOUWCK, XpaHEeHHEe, 00paboTKy W aHaiu3 WHPOpMAIUU W3
pa3NUYHBIX HCTOYHMKOB M 0a3 JaHHBIX, IMPEJCTaBIATh ee B TpeOyemoMm Qopmare ¢
MCTOJIb30BaHNEM HH()OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosorui (OITK-1)

Kon MaxkcuMaJibHOe
. KoanuectBo
¢ opmupyemoii Conep:xaHue 3agaHust . KOJIMYeCTBO Cpok npenocTaBJieHUst
MeponpUsTHIA
KOMIIEeTEeHINHU 0aJ1710B

Beoouwtit ook

He npenycmorpen

Ocnoenoit 610K

OIIK-1 Pemenue 3amgau 5 25 B teuenue cemectpa
OIIK-1 Tect 3 15 B teuenue cemectpa
OIIK-1 KonTponsHas pabora 1 10 B Teuenue cemectpa
OIIK-1 Joxian 1 10 B Teuenue cemectpa
Bcero: 60
Bompoc 1 20
OIIK-1 OK3aMeH Borpoc 2 20 ITo pacnimcanuto
Bcero: 40
Hroro: 100
Hononnumenvuutit 610K
OIIK-1 Co3znanue moccapust 5 o cornacosanmio ¢
MpenoaBaTesieM
OIIK-1 Co3nanue onmopHOTro KOHCIEKTa 5 o cornacosanio ¢
MIpenoaaBaTesieM

[IIkana orleHNBaHUs B paMKax OaIbHO-peUTHHToBOM cructeMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 GamioB




TEXHOJIOI'HYECKAS KAPTA

Mudp qucuumnmast mo PYIT | F1.5.13

Jucuunianza | Pusznka
Kypc [2 [cemectp |3
Kagenpa ‘ (u3HuKYM, OMOJIOTUY Y HHXKCHEPHBIX TEXHOJIOTUI

eiixo E. M., ct. npenogaBatens kadeapsl GU3NKH,

®.1.0. npenonaBatensi, 3BaHKUE, JOHKHOCTh .
OMOJIOTHH U WHXEHEPHBIX TEXHOJOTUH

3auer ¢
DOIL. TPYAOEMKOCTbye3er | 540/15 | Kon-Bo cemectpoB | 4 | @opma KOHTpOIIs OLIEHKOIi
HKO6H.I./TCK. ceM. |122/32 |HP/CM06m./TeK. cem. |12’2’/32 |‘HBO6UJA/TCK~ CCM. |-/- | CPCO6m‘/TeK‘ CCM. | 188/8

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:
(xo1, HANMCHOBAHHE)

— CIOCOOHOCTH OCYIIECTBIIATH MOUWCK, XpaHEeHHEe, o0paboTKy W aHaiu3 WHPOpMAIUU W3
pa3NUYHBIX MCTOYHMKOB M 0a3 MaHHBIX, IMPEJCTaBIAThH ee B TpeOyemoMm Qopmare ¢
MCTIOJIb30BaHNEM HH()OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosorui (OITK-1)

Kon MaxkcuMaJibHOe
. KoauuecTBo
¢opmupyemoii Cojep:xaHue 3a1aHust . KOJMYeCTBO Cpok npenocTaBJieHUs
MeponpUsTHIA
KOMIETEeHINH 0aJ1710B

Beoouwtit ook

He npenycmorpen

Ocnoenoii 610K

OIIK-1 Pemenue 3agau 5 25 B teuenue cemectpa
OIIK-1 Tect 3 15 B teuenue cemectpa
OIIK-1 KonTtponpHas pabota 1 10 B teueHue cemectpa
OIIK-1 Joxian 1 10 B Teuenue cemectpa
Bcero: 60
. Bompoc 1 20
OIIK-1 3aueT ¢ OLEHKON Bonpoc 2 20 ITo pacnimcanuto
Bcero: 40
Hroro: 100
Hononnumenvuutit 610K
OIIK-1 Co3znanue moccapust 5 Mo cornacosanio ¢
MpenoaBaTesieM
OIIK-1 Co3nanue ormopHOTro KOHCIIEKTa 5 Mo cornacoanio ¢
MIpenoaBaTesieM

[IIkana orleHNBaHUs B paMKax OaIbHO-peUTHHToBOM cucteMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 GamioB




TEXHOJIOI'HMYECKASA KAPTA

Mudp qucuumnmast mo PYIT | F1.5.13

Jucuunianza | Pusznka
Kypc [2 [cemectp |4
Kagenpa ‘ (u3HuKYM, OMOJIOTUY Y HHXKCHEPHBIX TEXHOJIOTUI

eiixo E. M., ct. npenogaBatens kadeapsl GU3NKH,

®.1.0. npenonaBatensi, 3BaHKUE, JOHKHOCTh :
OMOJIOTHH U WHXEHEPHBIX TEXHOJIOTUH

DI, TPYIOEMKOCTbyyeser | 540/15 | Kon-Bo cemectpoB | 4 | ®opma konTposs | Dx3amen

HKO6LH./TCKA ceM. |122/24 |HP/CMO6LH./TCKA ceM. |122/24 |JIBO6LHA/TCKA ceM. |'/' | CPC06m./TeK. ceM. | 188/132

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:
(Koz1, HANMEHOBAHME)

— CIOCOOHOCTH OCYIIECTBIIATH TMOUCK, XpaHEeHHEe, 00paboTKy W aHaiu3 WHGOpMAIUU W3
pa3NUYHBIX HCTOYHMKOB M 0a3 JaHHBIX, IMPEJCTaBIATh ee B TpeOyemoMm Qopmare ¢
MCTOJIb30BaHNEM HH()OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosorui (OITK-1)

Kon MaxkcuMaJibHOe
. KoanuectBo
¢ opmupyemoii Conep:xaHue 3a1aHust . KOJIMYeCTBO Cpok npenocTaBJieHUst
MeponpUsTHIA
KOMIIEeTEeHINHU 0aJ1710B

Beoouwtit ook

He npenycmorpen

Ocnoenoit 610K

OIIK-1 Pemenue 3amgau 5 25 B teuenue cemectpa
OIIK-1 Tect 3 15 B teueHue cemectpa
OIIK-1 KontponpHas pabora 1 10 B teueHne cemectpa
OIIK-1 Joxian 1 10 B Teuenue cemectpa
Bcero: 60
Bompoc 1 20
OIIK-1 OK3aMeH Borpoc 2 20 ITo pacnimcanuto
Bcero: 40
Hroro: 100
Hononnumenvuutit 610K
OIIK-1 Co3znanue moccapust 5 o cornacosanio ¢
MpenoaBaTesieM
OIIK-1 Co3nanue onmopHOTro KOHCIEKTa 5 Ho cormacosaitiio ¢
MIpenoaaBaTesieM

[IIkana orleHNBaHUs B paMKax OaIbHO-peUTHHToBOM cructeMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 GamioB




