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9. Uenu 1 3agaum y4e6HOM ANCLUUNIUNHBI

Llensamu oceoeHus y4ebHol ducuyuniuHbl 611sSH0MCs:

OsHakomneHne CTYOEeHTOB C OCHOBHbIMM MOJSIOXEHMAMM Kypca obuwien usnku,
BKMOYaKLWen pasgenbl: MexaHwka, MonekyndpHas dusnka W TepMoauMHaMuKa,
3NEeKTPUYeCcTBO N MarHeTn3M, onTuka. B pesynbTate NnpoxoxaeHus Kypca CTyAeHT OOSKEH
nony4nTb NpeacTaBreHne o Mecte (OU3NKM B COBPEMEHHON (PU3NYECKON KapTUHE MUpa,
nHpopmaumnio 06 OCHOBHbBIX (PM3MYECKMX ABMAEHUSX W (PyHOAMEHTanbHbIX 3aKoHaXx,
COBpPEeMEHHbIX MeTodax uccnefoBaHud. CTyOeHT OOIMKEH HayyYuTbCA CaMOCTOATESNbHO
pewaTtb U CTaBUTb 3aayv UCCeAoBaHUSA PasfnUYHbIX (OU3NYECKUX CUCTEM, NPOBOOMUTb
KONMNYECTBEHHYIO OLEHKY (PU3MYECKUX BENUYMH, XapaKTepusyloLnx COCTOSHUE CUCTEMBI,
nckaTb 1 0GMeHMBaTbCA HAay4YHON MHpOpMaLMEN N OLEHNBATL CTENEHb €€ JOCTOBEPHOCTH.

3adayu yyebHoU OucyumniuHsbl:

oBnageHvne yHaaMeHTanbHbIMU NOHATUSMU PU3UKK;

pa3BMTUE HABbLIKOB CAaMOCTOSITENIbHOrO Hay4YHOro UCCreAoBaHUs (OU3NYECKNX 3aaay;
oBnafeHne MeToamMu NOCTaHOBKM U peLleHnst hnsnyecknx 3agay;

Hay4YUTb YMEHMIO CTaBUTb LIENM SKCNIEPUMEHTANBHOMO UCCNeaoBaHus;

OCBOEHME MEeTOO0B 3KCNepUMEHTANbHOro UccnenoBaHns U3NYECKUX CUCTEM;
yMeTb UHTEPNpeTMpoBaTb pesynbTaTbl PU3NYECKOro SKCNEPUMEHTA M NPeACTaBNsATb
NX B HarnsiagHoOM BuAe.

10. MecTo yyebHOM AncuunnuHbl B cTpyktype OMOI:

OucunnnuHa «Pusmka» OTHOCUTCA K AucumnnmHam 6asoBon 4vactu umkna b1
OCHOBHOM o0Ob6pasoBaTefibHOM nporpaMmbl MNOArOoTOBKM ©akanaBpOB MO HanpasfieHUHo
11.03.04 "AneKkTpoHUKA U HAHO3NEKTPOHuKaA". [Ina ocBoeHnss AncumniivHbl « Pusmnka»
HeobX0aUMbl 3HAHUS, YMEHUS 1 KOMNETEHUNN, NOSTyYEHHbIE B XOAE U3YYeHUs CrieayroLmx
ancumnnuKe:  «Matematmyeckmin  aHanu3», «JluHenHaa anrebpa W aHanuTuyeckas
reometpusa»  «duddepeHumansHble M UHTErparnbHble  YpaBHEHUSI»  OCHOBHOW
npodpeccnoHanbHoM oOpasoBaTenibHOM NporpaMmbl  NOArOTOBKM — GakanaBpoB MO
HanpaBnenuto 11.03.04 "InekKTPOHUKa U HAHO3JIEKTPOHMKA" .

B pesynbTate npoXoXaeHws OaHHOW OUCUMNAMHBI  OBy4Yarowmncs  OOSMKEH
npnobpecTn 3HaHWUA, YMEHUs, HaBblkM 0bLLenpodeccnoHanbHbIX U NPodeccuoHanbHbIX
KOMNEeTEHUMI, HeobxoamMMbix s obecneveHnsa TpyaoBbix pyHkumn A/01.5 «OcywecTBneHne
npoBegeHnst pabot no obpaboTke M aHanudy HayyYyHO-TEXHUYECKOW WHdOopMauun wu
pesynbTatoB uccrnegosaHnny u A/02.5 «OcyliecTBneHne BbINONTHEHUSI SKCNEPUMEHTOB U
odopMIIeHNs pe3ynbTaToB UccreaoBaHUn N paspaboTok» nNpodeccMoHanbHOro ctangapTta
40.011 «Cneumanuct no Hay4HO-UCCrefoBaTENbCKMM U ONbITHO-KOHCTPYKTOPCKUM
pa3paboTkamy.

[aHHaa gucumnnuHa asnsaeTcs npeguecTayowen ons odwenpodeccmoHanbHbIX U
npodeccnoHanbHbIX AUCUMMNMNH, Takux Kak «KBaHTOBasi MexaHuKa W cTraTucTUyeckas
dusmka» «dPusmnka NosynpoBOOHUKOBY. 3HAHUS, MOMNYYEHHbIE MNP OCBOEHUN OANCLMUMINHBI
«®Pusnka», HeobxoaAMMbl NPU NPOXOXKOEHUN MPOM3BOACTBEHHbIX MPAKTUK U BbIMNOMHEHWM
BGakanaBpCKOW BbIMYCKHOW KBaNMGMKaLMOHHON paboThbl onamke.



11. NMnaHupyemble pe3ynbTaTbl 06y4eHUs No gucumnnauHe/Mmoaynio (3HaHUs, YMEHUS,

HaBbIKK),

COOTHECEHHbIe c

nnaHupyemMbimMu

pe3ynbTatTamMm  OCBOEHMUA

06pasoBaTeanoﬁ nporpamMmmbl (KOMI'IeTeHLII/IFIMM) n UHAUKaTopamMun Ux 4OCTUXEeHUA:

Kopn HaseaHwne Koga(bl) WHankaTop(bl) lMnaHnpyemble pesynbTaTbl 00y4YeHUs
KOMNeTeHLUMn
OlK- | CnocobeH OlNK- | OemoHcTpupyeT CTyOeHT JOIDKeH:

1 Mcnonb3oBaTh 1.1 3HaHusA 3HaTb OCHOBHbIE MOJIOXEHUSI MEXAHMUKU
NOSIOXXEHWS, 3aKOHbI yHAAMEHTaNbHbIX 1 eé pasfgernos, TakMX Kak: KNHeEMaTKKa,
n meToapl 3aKOHOB Mpupopbl u | AMHAMUKA  HacTLbl U abcontoTHO
€CTECTBEHHbIX HayK OCHOBHBIX TBEPOOro Tena, cTaTuka,
N maTemaTukm ans anemMeHTapHasi Teopusi  YNpyroctw,
pelleHna 3agad pusneckmx "1 ocHosbi Teopun konebaHum n BONMHOBbIX
VHXEHEpPHOIA MaTeMaTn4ecknx NPOLECCOB, OCHOBHbIE  MOMOXEHUS
[eaTenbHoOCTU 3aKoHoB rMapoaANHAMUKN, OCHOBHbLIE MOSOXEHUS

cneumanbHowm Teopumn
OTHOCUTEINTbHOCTMU;
CTyOeHT JOIDKeH:
3HaTb OCHOBHbIE NonoXxeHusi
TepMOAMHAMMKM: NnoHATUNE o
TemnepaType " TeMmnepaTypHbIX
LUKanax, NoHATUE o
TEePMOAMHAMMYECKOM pPaBHOBECUM U
npotieccax paBHOBECHOW
TepMOAMHaMVKK, MEepBOE M BTOpoOe
Hayana TepMOAMHAMWKKW, MOHATUE 06
SHTpONUMK; 3NeMEeHTapHY0
KMHETMYECKYIO TEOpUIo  MAaeanbHoro
rasa n SABMNEHNN nepeHoca,
pacnpegenenus Makcsenna "
BonbumaHa, cBOWCTBaA XWAKOCTEN U
pacTBOpOB, MOHATME O  (pas3oBbIX
nepexogax;
YMETb. MPUMEHATb 3aKOHbl MEXaHWKM
ONsi aHanusa sBheHui npupogbl U
TEXHUYECKNX MPOLLECCOB, CO34aBaTb
arnemMeHTapHble MoAeny MexaHud4eckmx
CUCTEM M NPOBOAMTL COOTBETCTBYHOLLME
OLlEHOYHbIE PaCYEThI;
Bnagethb: MeTodamu NOCTPOEHMS
MPOCTbIX MaTeMaTuU4ecknx Moaenemn
MEeXaHW4Yeckux  cuctem, MeTogamMu
Ka4yeCTBEHHOro aHanmsa MexaHU4ecKux
cuctem

OlK- MpumeHset CTyOeHT JOoIKeH:

1.2 br3nYecKkme 3aKkoHbl | 3HaTb  METOAbl  PELIEeHUs  TUMOBbIX
N MaTemMaTuyeckme PU3nyeckmx 3apau aHanusa
MeTOab! ANs MEXaHNYECKNX CUCTEM;
pelLIGHMs 3313y YMEeTb BblIOMpaThb onTUManbHble

cnocobbl pelleHust 3agavy  MexaHuKM,
TeopeTneckoro n OLEeHMBaTb adeKBaTHOCTb HaMOeHHOro
NpPUKNagHoro peLLeHus:;
Xapakrepa BnageTb MeTogamm NnocTpoeHnd
dusmdeckon Mogenun uMccneayemoro
SABNEHUS.
OrlK- Wcnonbayet CTyOeHT JOIDKeH:

1.3 MOMNOXEHWS, 3aKOHbl | 3HaTb MeToabl N3MepeHnin

n MeToab! MEXaHUYECKUX BenuUYMH, TaKuUX Kak:




€CTECTBEHHbIX HAayK | pacCcTosiHue, Macca, Bpems, cuna,

ansa peweHusa MOMEHT nHepuun, N 1.n.;

WHXKEHEpPHbIX 3aaay | YMeTb! NpoBOANTb n3mepeHuns

B chepe YKa3aHHbIX BENWYMH C  MOMOLLbIO

NPOECCHOHANBHOV nabopartopHoro obopyaoBaHus;
BNageTb:  HaBblkaMuM  MNPOBeAeHMUs

AesiTeNbHOCTA PU3NYECKOro IKCMEPUMEHTA, HaBbIKaMM
paboTbl c COBPEMEHHbBIM
nabopartopHbiM 060pygoBaHNEM

Orl1K- | CnocobeH OrlK- | Onpegensiet CTyOeHT JOIDKEH:

2 CaMOCTOSATENBbHO 2.3 oXugaemble 3HaTb: OCHOBHbIE NPVHUMNBI
NpoBOANTb pe3ynbTaThbl COBpPEMEHHbIX METOAOB MCCreaoBaHns
3KCnepuMeHTanbHble peLleHns PU3NYECKMX CUCTEM, UX OOCTOMHCTBA,
nccnepoBaHus " nocTaBMeHHbIX He4OoCTaTKM U OrpaHNYeHuns:;
ncnonb3oBaTb 3agad yMeTb: OCYLLECTBNATb MOUCK Hay4yHON
OCHOBHble  MpUEMbI MHdOopMaLuu, OoLEeHMBaTb eé
obpaboTkn " [OCTOBEPHOCTb;
npeacTaBneHus Bnagetb: TEXHOMNornsiMm noucka
NOMNyYeHHbIX AaHHbIX Hay4YHOW MHpopmaLmn

OlK- | Boibupaet cnocobbl | CTyoeHT OOImKeH:
2.4 n cpefncTtsa | 3HaTb 3NeMeHTapHy Teoputo
namepeHni Ons | UaMepeHun;
npoBeAeHUs yMeTb BbISIBMNATb NCTOYHUKM
3KCMEepUMeHTasbHbIX | NMOrpellHOCTeN U3MEPEHU, BblOMpaTb
nccrnegoBaHum onTMMarbHble CNocobbl N3MEpPEHNIA;
OlK- | MNMpumeHsieT cnocobsl | Mpu BbIMNOSTHEHUN PU3nYecKknx
2.5 n MeToAbl | uccrnegoBaHuin CTyOeHT OOIDKEH
06paboTkm W | BMageTb MEeToOA4aMu OLEHKU BENUYMH
npegcraBneHns MOrpeLUHOCTEN U3MEPEHUIA, MEeTOAaMMU
MOMy4YeHHbIX AaHHbLIX | HarnsaHoro npeacraBneHus
n OLEHKN | pe3ynbTaToB M3MEPEHUI
MorpeLLHoOCTH
pe3ynbTaToB
n3mMepeHui

12. O6bem aucuMnuHbI B 3a4€THbIX eAauHuuax/yac. (8 coomeemcmeuu ¢ y4ebHbIM

nnaHom) — 11/396

dopma NpoMeXXyTOHHOM aTTecTalum 3a4€T C OLIEHKOW / 3K3aMeH

13. TpyAoEMKOCTb MO BMAam y4ye6Houn paboTbl

TpyaoEMKOCTb
Bug yuebHol paboThl Bcero Mo cemecTpam
1-1 cemecTp 2- ceMecTp 3-n cemecTp
AyOnTOpHbIE 3aHATUSA 260 86 84 90
nekuum 104 34 34 36
B TOM yucne: npakTu4eckme 52 18 16 18
nabopartopHble 104 34 34 36
CamocTodatensHasa paboTta 100 22 24 54
B TOM 4mcre: KypcoBas paborta - - - -
(NpoekT)
dopMa NpoMeXXyToYHON aTTecTaumm 36 - - 36
(3k3ameH — 4ac.)
Wtoro: 396 108 108 180




13.1. CopepxaHue aucuunnuHbl: MexaHuka n monekynsipHas comsmka

Ne
n/n

HaunmeHoBaHue pasgena
OVCLUMNUHBI

CopepxaHve pasgena AUCUUNInHbI

Peanunzauus
pasgena
ONCUMMIVHBI C
NMOMOLLbIO
OHMawnH-Kypca,
OYMK*

1. Jlekuum

11

Kunematuka

1. MNpeameT 1 3agavm MexaHuku

2. KnuHematumka matepmanbHON TOYKM

3. PasnoxeHune yckopeHusi Ha KOMMOHEHTBI.
[BWKeHne No OKPYXHOCTH.

4. lHepumanbHble CUCTEMbI OTCYETA.
[NpeobpasoBaHusa Manunes.

dunsuka
(edu.vsu.ru)

1.2

[nHamunka yactumubl

5. Macca, nmnynec. Cuna, npyumepsl cun.
3akoHbl HbtoToHa. LieHTp macc cuctemsl Ten.
6. 3akoH coxpaHeHust mnyrnbca

1.3

PaboTta n aHeprus

7. Pabota, mowHocTb. KuHeTuyeckas aHeprus.
8. MNMoTeHumanbHasa aHeprus.

9. 3aKoH coxpaHeHUss MEXaHUYECKOW SHEPTUN.
10. MomeHT nmnynbca 1 MOMEHT cuil. 3aKkoH
COXpaHeHMs MOMEHTa UMNynbCca.

1.4

MexaHvka TBEpAoro Tena

11. Buabl oBvxXeHUst TBEpAOro Tena

12. Kunematumka TBEpLOro Tena.

13. MoMeHT nmnynbca Tena npu BpaLeHnm
BOKPYT 3aKpennéHHom ocu. MnaeHble ocu n
rmaBHble MOMEHTbI MHepumu. Teopema
MonreHca-LUtenHepa.

14. InHamuka TBEpAOro Tena Nmpockon,
BbIHY>XEHHasA npeLeccusi rmpockona.

15

Ynpyrue cBoncTtea
TBEPAbIX Ten

15. MNoHATne 06 ynpyrux ceoncTBax Ten. Buabl
nedopmaumni.

16.3akoH [Nyka.

17. QHeprua ynpyron gegopmaumu..

1.7

KonebaHus 1 BosnHbI

18. KonebaTtenbHoe aABMKeHue.
["apMoHMYecknin ocumnnaTop. YpaBHEHUE U
3aKOH rapMOHMYECKNX KonebaHui.

19. DHeprus konebaHum.

1.8

OCHOBbI MexXaHUKn
KMOKOCTEN U ra3oB

20. OCHOBHble NMOHATUSA MEeXaHUKM CMNIOLUHbIX
cpeq. N'mapoctaTtuka. TeyeHne naeansHoOn
XnakocTu. YpaBsHeHue bepHynnu, hopmyna
Toppuyennu.

21. TeyeHwue BA3kou xuakoctu. Popmyna
HbtoToHa. ®opmyna lMyasénna. Yncno
PenHonbaca.

1.9

OcHoBbI crieymanbHomn
TEOPUN OTHOCUTENBHOCTU

22. Moctynatel CTO.

23. 3ameaneHne BpeEMEHN N CoKpalleHne
AnuHbl. Npeobpa3soBaHus JlopeHua, MHTepBarn.
24. PenaTtuBucTckasa gMHamMuka.
PenatnBucTckas aHeprus. SKBMBANEHTHOCTb
Macchbl 1 SHepruu.

1.10

OcCHOBbI TEPMOANHAMUKM

1. MNpeameT 1 3aga4vm Kypca MonekynspHom
PU3NKN. AKCMOMbI TEPMOOUHAMUKN.

2. TepmoguHammyeckme npouecchl, paboTa.
[MepBoe Hayano TepmoanHaMUKN.

3. TennoémkocTb. MonuTponuyeckne




npouecchbl. TeyeHne rasa, CKOpOCTb 3ByKa B
rase.

4. Bropoe Hayano TepmogmHamukn. Teopema
KapHo, TepMoamMHamunyeckas wkana
TemnepaTyp. 5. QHTPONUSA N HEPABEHCTBO
Knaysawuyca.
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OcCHOBbI CTaTUCTUYECKOWN
MeXaHUKK

6. CtaTtucTmyeckoe onmcaHme CMCTEM MHOMMUX
yacTul. OCHOBHbIE NMOHATUSA TEOPUU
BEPOATHOCTEN.

7. KuHeTnyeckas Teopus ngearnbHoro rasa.
Knaccuyeckas Teopus TENNOEMKOCTH.

8. PacnpeneneHna MakcBensa no CKOpoCTAM.
9. PacnpegeneHune bonbumaHa.
BapomeTtpuyeckas dopmyna.

10. CTaTtncTu4ecknin cmbicn BTOPOro Havana
TepMOANHaMUKKM 1 SHTponuga. dopmyna
BonbLMmaHa ans aHTponuu.

1.12

ABneHns nepeHoca

11. CTONKHOBEHNS MONEKyN, AfMHa
csobogHoro npobera.

12. AsneHus nepeHoca: anddysuns, BA3KOCTb,
TennonpoBOAHOCTb.

13. YnbTpapa3speXeHHble rasbl 1 BaKyyMm.

1.13

CocTosiHMSA BellecTBa

14. PeanbHble rasel. Mogenb rasa BaH gep
Baanbca.

15. N3oTepmbl rasa BaHn gep Baanbca.

16. >Kngkoctu, NnoBEpXHOCTHbIE SABMNEHUS.
17. KanunnsapHble sBneHus, dopmyna
Jlannaca.

1.14

da3soBble NpeBpaLleHns

19. dasbl BewecTBa. PasoBble nepexoabl 1-ro
n 2-ro poga. [lnarpammbl COCTOSIHUSA.
YpasHeHue Knanenpoxa-Knaysuyca.

20. HacblweHHbIn nap. Kunenune, TpoviHble
TOYKM.

1.15

OnekTpocTaTtuka

1. BsaumogencTeme 3apsiioB B BakyyMe.

2. Teopema Naycca. Hanps»kéHHOCTb 1
noTeHuunan anekTpMYeckoro noss.

3. ToYeYHbIN INEKTPUYECKNA OUNOSb.

4. NMpoBOAHMKM B NOCTOSTHHOM 311EKTPUYECKOM
none. dnekrpnyeckas EMKOCTb, KOHAEHCATOPbI.
5. ANaneKkTprKkn B NOCTOSTHHOM 3f1EKTPUYECKOM
none.

6. OHeprusa B3aMMOAEeNCTBUSA 3apsao0B.
OHepreTnyecknii MeETOA onpeneneHns cun B
cUcTeEMe 3apsgoB.

1.16

[MOCTOSAHHBIN
3NEKTPUYECKNIA TOK

7. MNOTHOCTb TOKa, ypaBHEHUE
HENpPepbIBHOCTMU.

8. 3akoH Oma. lNepexoaHble npouecchl B Lenu
C KoHaeHcaTopoMm. 3akoH [hxoyns-JleHua.

9. Llenn nocTtosiHHOro Toka, npasuna
Kupxroda.

10. Mogenb [Ipyae anekTpoHOB B MeTanrne.
OnekTpuyeckme paspsgbl B rasax.

1.17

MarHuToctatumka

11. MarHuTHOe none B Bakyyme. Cuna
JlopeHua. BaamopgencTeme ToKoB, 3aKoH buo-
CaBapa.

12. NHTerpanbHble TeOpeMbl MarHUTOCTaTUKK.
13. Cuna Amnepa. OneMeHTapHbIN KOHTYP C
TOKOB B MarHUTHOM Mofie.




14. BelllecTBO B MarHUTHOM nore.
HamarHunyeHHoCTb.

15. Ouna-, napa- n heppomarHeTukm.
16. lanbBaHOMAarHUTHbIE SIBMNEHUS.

1.18

OHeprus
3MNEeKTPOMarHnToro nossi.
MpeobpasoBaHne nonen

17. OHeprua B3aMmMoaencTBms 3apsaoB.
MNOTHOCTb SHEPIrMM 3MEKTPUYECKOrO U
MarHMTHOrO Morsi.

18. 3akoH npeobpasoBaHusi Nonen npu
nepexoge mMexay nHepuunanbHbIMU CMCTEMaMU
oTcyéTa.

1.19

OnekTpomarHuTHas
VHOYKUNS

19. SnekTpoMarHUTHas MHAYKUMS, NpaBuio
JleHua.

20. Camo- 1 B3aMMOVNHAYKLUSI.

21. DHeprus KOHTYPOB C TOKaMW.
CBepxnpoBoguMOCTb

1.20

YpaBHeHust MakcBenna u
CneacTBus N3 HUX

22. ToK cMeLLeHmns, cucteMa ypaBHeHU
MakcBenna.

23. MNnoTHOCTb NOTOKa 3Heprun. BekTop
MonHTUHra.

24. dnektpuyeckue konebaHus.

25. BbIHyXO€eHHble aneKTpuyeckme konebanus.
PesoHaHc.

26. Llenn nepeMeHHoro Toka.

27. 3akntouyuTenbHasa nekyus.
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SJ'IeKTpOMaFH UTHbl€ BOJIHbI

1. MNpegmeT n 3agayum kypca «OnTuka.
lMnockast anekTpoMarHnTHas BOJIHa.

2. Ycnosua Ha rpaHuue pasgena. Popmynbl
®peHens.

3. Wkana anekTpoMarHuTHbIX kKonebaHun.
4. DoTOMETPUYECKME BENUYMHDI.

1.22

"eomeTpuyeckas onTuka

5. leomeTpunyeckasa onTuka.

6. MaTpnyHas onTuka.

7. OnTnyeckue MHCTPYMeHThI. MorpelHocTm
OMNTUYECKNX CUCTEM.

1.23

NHTepdepeHumns ceeTa

8. [Byxny4yeBas uHTepdepeHuuns, onbIT FOHra.
9. Knaccuuyeckune nHTepdepeHUMOHHbIE CXEMBI.
MHorony4yeBasa nHTepdepeHuus.

10. UHTEepdepomeTpsbl.

1.24

Oundbpakuus ceeta

11. Oudbpakuus ceeta. Audpakumnsa dpeHens
Ha KpYriom OTBEPCTMU, LLEnN.

12. Oudppakums dpayHrodepa.
OndpakumoHHas peLuéTka.

13. OundbpakumoHHbIN Npegen paspeLuatoLlen
cnocobHocTu. Nonorpadus.

1.25

Monapusauyuns ceeta

14. MNMonsapwusauus ceeTa.

15. [IBOMHOE nyyenpenomneHve.

16. VIHTepdepeHLnsa Nonsapu3oBaHHbIX BOSH.
BonHoBbIE NIIACTUHKN.

17. VickyccTBeHHOE ABOVHOE
ny4YenpenomreHue.

1.26

B3aumopgenctBue ceeTta c
BeLLLEeCTBOM

18. ducnepcua ceeta. Knaccuueckas teopust
avcnepcun.

19. 'pynnoBas cKOpoCTb.

20. NornoweHne ceeTta. PaccesiHne cBeTa.

1.27

I/I3nyquMe cBeTa

21. Bugpl nsny4deHus. Tennosoe nsnyveHuve.
ABCOnTHO YEpPHOE TENO.

22. 3akoHbl TENoBoro nsny4veHus. dopmyna
MnaHka.




| 23. BblHy>XAeHHoe usny4yeHue. Jlasepsbl.

2. lNpaKkTuyeckue 3aHATUA

2.1 | Kunematuka 1. PaBHOMepHOE ABMXEHME. dusuka
2. PaBHOYCKOpeHHOE ABWMXKEHNE. (edu.vsu.ru)
2.2 | OMHamuka vyactuupl 3. [IBMKeHne Ten Ha HaKMOHHOW MIOCKOCTU.
4. 1BmkeHne nog AeNCTBUEM CUTbI
COMPOTUBMEHMS, CUMbl TPEHNS.
2.3 | Pabota n aHeprus 5. PaboTa cunbl.
6. 3akoHbl COXpaHeHWs UMMNynbca U SHepruu
2.4 | MexaHuka TBéporo tena 7. KuHemaTuka TBEpAoOro Tena.
8. lnHamuka TBEpPOOro Tena.
2.5 | KonebaHusa n BOMHbI 9. NapmoHwnueckue konebaHus, 3aTyxatoue
konebaHus.
2.6 OcHoBbI cneumanbHomn 10. PensatuBucTtckas MexaHuka.
TEOPUN OTHOCUTENBHOCTU 11. KoHTponbHas paboTa.
2.7 | TepmoanHammka 1. Mpouecchkl ¢ ngeanbHbLIM rasoMm.
2. YpaBHeHUe CoCTOSHWUS uaeanbHoro rasa.
3. Tennoé&mkocTb.
4. KpyroBble npouecchl.
5. OHTponus
2.8 | MonekynsipHo- 6. PacnpeneneHusa Makceenna.
KnHeTnyeckasi Teopus 7. PacnpegeneHve bonbumaHa,
bapomeTpuyeckas dpopmyna.
2.9 | ®a3oBble npeBpaLLeHnst 18. MNpouecchbl C HACbIWEHHBIM Napom
9. TennoTel NnaBneHus, napoobpasoBaHus
10. KoHTponbHas pabota
2.10 | OnekTpocTaTuka 1. 3akoH KynoHa, npuHumn cynepnosunumm.
2. [poBOAHMKN B MOCTOSAHHOM 3M1EKTPUYECKOM
none. Metoa n3obpaxkeHWUN.
3. OManeKTpukn B NOCTOAHHOM 351EKTPUYECKOM
none. NMonsapnu3oBaHHOCTb N BEKTOP
ANEKTPUYECKON NHAYKLINN.
4. JneKkTpnyeckast EMKOCTb, KOHOEHCaTOpb!.
2.11 | DHeprus anekTpmy4eckoro 5. Cvnbl, gencTBYOLLME Ha 3apsabl B
nons ANEeKTpUYECKOM none. JHeprusa KoHgeHcaTopa.
2.12 | MNoCTOSHHbIN 6. NnoTHOCTb TOKa, ypaBHEeHne
3NEKTPUYECKNI TOK HENpPepbIBHOCTMW.
7. 3akoH Oma, aneKkTpuyeckoe ConpoTMBEHMe.
8. 3akoH [xoyns-JleHua.
9. Uenn noctosiHHoro Toka, 3AC. Npasuna
Kupxroda.
2.13 | MarHuToCcTaTtuka 10. PacyéT MarHUTHOM MHOYKLMU C NOMOLLbHO
3akoHa bno-Casapa.
11. Teopema 0 UMpPKYnALMM BEKTOPA
MarHUTHOM MHAYKLUMU U MarHMTHOE Mofe TOKOB.
12. MarHeTtuku. Cunbl, AeUCTBYOLNE B
MarHUTHOM norne.
2.14 | OnekTpomarHuTHas 13. OnekTpomarHuTHasa NHAYKUNS.
WHOYKUMSA N ypaBHEHUSA 14. IHQYKTUBHOCTb.
Makcsenna
2.15 | Onektpuyeckne 15. KonebaHus B KOHTYpe C KOHOEHCATOPOM U
konebaHus KaTyLLKOW MHOYKTUBHOCTH.
16. 3atyxawLwme konebaHus B KOHTYpE.
2.16 | MNepemeHHbIN 17. BblHy>XAeHHble aneKkTpudeckne konebaHus,
3NEKTPUYECKNIA TOK pe3oHaHc.
18. Llenn nepeMeHHOro Toka, peakTMBHoe
conpoTusnexHve, KO3MPULNEHT MOLLHOCTMU.
2.17 | OnekTpoMarHuTHble BOSHbI | 1. OQNeKTpOMarHMTHbIE BOMHbI B BaKyyMe.




. doTomeTpus.

2.18

FeomeTpmquKaﬂ onTuka

. MpenomneHue ceeTa
. LleHTpupoBaHHbIE ONTUYECKNE CUCTEMBI.
. OnTnyeckue NHCTPYMEHTbI

2.19

WHTepdepeHLuns ceeTa

. AByxnyuyeBas nHTepdepeHLms.
. NuTepdepeHLmsa B TOHKUX NNEHKAX.

2.20

Ondppakumna ceeta

. Andppakuymnsa dpeHens.
. Audppakuyunsa dpayHrodpepa.
10. Paspeluatowiasa cnocobHOCTbL 06bEKTMBA.

O O N0~ WIN

2.21

Monsapusauyus ceeta

11. AHanu3 nonaprM3oBaHHOro ceeTa.
12. [1BOMHOE nyvyenpenomseHume.

2.22

B3aumopgencteme ceeTta c
BELLLECTBOM

13. ducnepcua ceeTta
14. lMornoweHwe ceeTta

3. JlabopaTopHble 3aHATUA

3.1

BBogHoe 3aHATUE

MpaBuna  TEXHWKK GesonacHocTn npm
BbIMOMHEHNM  nabopaTopHbix  paboT  no
MEeXaHuKe, MOREKYNSPHOM dumsmnke n
TepMmognHamMuke

dusunka
(edu.vsu.ru)

3.2

Teopus norpeLluHocTen

OcBoeHve MeToaMKN pacyéTa NorpeLIHoCTen
NPSMbIX Y KOCBEHHbBIX U3MEPEHNIN Ha NnpuMepe
onpegerneHvs NNoTHOCTW Tena NpaBuIibHON
reoMeTpuyeckor opmbl

3.3.

JlabopatopHasa paborta 1

Onpepnenexne NNOTHOCTW TBEPZOrO Tena,
MMEIOLLIErO NMPaBUIbHY0 FEOMETPUYECKYHO

opmy.

3.4

JlabopaTopHas pabota 2

M3mepeHune ckopocTu nynn MetTogom
6annucTuyeckoro MasiTHuKa.

3.5

JlabopaTtopHas pabota 3

V|3y‘-IeHl/Ie OBWXKeHna masaTHuka Makcsenna.

3.6

JlabopaTtopHas paboTta 4

I/I3yquV|e BpaLlaTesibHOro ABMXeEHUA Tena

3.8

JlabopaTopHas paboTa 6

OkcneprMeHTanbHasi NpoBepka TeopeMbI
MonreHca-lUTenHepa

3.9

JlabopaTopHas paboTa 8

ViccnegoBaHne konebaTenbHOro  ABMKEHUS
(bVI3VI‘-IeCKOFO N MaTeMaTn4eCcKoro madTHuKa.

3.10

JTabopatopHas paborta 1

I/I3yquV|e 3aKOHa HopMaJibHOro
pacnpegeneHna

3.11

JlabopaTopHas pabota 3

OnpeneneHne cpedHei AnvHblI npobera
MOneKyn Bosgyxa

3.12

JlabopaTopHas paboTta 4

M3yyeHune 3aBMcMMOCTH kKoapduumeHTa
BSI3KOCTM OT TeMnepaTypbl HA BUCKO3NMETPE
OcTtBanbaa

3.13

JlabopaTopHas pabota 5

Onpepnenenue koahdurumeHTa
BHYTPEHHEro TpeHns MeToaoM
CTtokca

3.14

JlabopaTopHas pabota 6

OnpegeneHune koadduuneHTa BHYTPEHHErO
TPEHUAPOTALMOHHOIO BUCKO3MMETpa

3.15

3.16

3.17

JlabopaTopHas pabota 7

JlabopaTopHas paboTa 8

JTabopatopHas pabota 10

OnpegeneHne OTHOLLIEHUI TENNIOEMKOCTEN
rasos metogom KnemaHa n [lesopma
Onpegenexne koadpduuneHTa NOBEPXHOCTHOMO
HaTsKEHWUST METOLOM KOMMEHCAUUN pa3HOCTM
JaBreHun

M3yyeHune 3aBMcMMOCTH KO3pULmeHTa
NMOBEPXHOCTHOIO HATSHDKEHMS OT TeMNepaTypbl
meTogoMm KaHTopa-PebuHaepa

3.18

JlabopaTopHas pabota 11

OnpegeneHune koadhduruneHTa 06 bEMHOro
pacLnpeHnsa XuaKkocTen

3.19

BeoaHoe 3aHaTHe.

MpaBuna  TexHukn  BesonacHocTn  npwu

BbINOMHEHWM  nabopaTtopHbix  paboT  no




ANEeKTpn4eCcTBy U MarHETU3IMy

3.20 | NabopaTtopHas paboTa 1 M3yyeHue anekTpoHHOro ocuunnorpaga

3.21 | JlabopaTtopHas paboTa 2 M3yyeHne anekTpocTaTMyeCcKoro nonsi

3.22 | llabopaTtopHas paboTta 3 ViccnegoBaHue npouecca 3apsga v paspsga
KOHOeHcaTopa

3.23 | NabopaTtopHas paboTta 4 OnpepeneHne yaenbHOro 3apsga anekTpoHa
B BaKyymMHoOMAuoge

3.24 | NabopaTtopHas paboTa 5 OnpepeneHne yaenbHOro 3apsaga anekTpoHa
MeTO4OM MarHeTpoHa

3.25 | NabopaTtopHas paboTa 6 N3y4yeHne cerHeToaneKkTpmMKoB

3.25 | NabopaTtopHas paboTta 7 OnpepgeneHve TemnepaTypHOW 3aBMCUMOCTM
COMpPOTUBNEHUSIMETAIIOB

3.26 | JlabopaTtopHas paboTta 8 OnpepeneHne TemnepaTtypHOW 3aBUCUMOCTHU
COMPOTUBNEHUSANONYNPOBOAHUKOB.

3.27 | NlabopaTtopHas paboTta 9 Onpepnenexne rOpU3OHTanbLHOWN
cocTaBnstoLlen MmarHuTHoronona 3emnu npu
NOMOLLM NMOCTOSIHHOIO MarHuTa.

3.28 | NabopaTtopHas pabota 10. | OnpeneneHue 3MEeKTPOANHAMMNYECKON
NOCTOSAHHOM.

3.29 | NabopaTtopHas pabotal1 OnpepeneHne rOpPU3OHTanbHOWM
COCTaBnAOLEN MarHUTHorononst 3emnu npu
NOMOLLM TaHreHC rasiLBaHOMETpa.

3.30 | NNabopaTtopHas pabotal2 NccnepoBaHue neTnm rmcrepesunca
deppomMarHeTnKoB.

3.31 | NabopaTtopHas paboTal3 [MonynpoBOAHWNKOBbLIE BbINPAMUTENN

3.32 | labopaTtopHas pabotal4 M3yyeHne 3aKkOHOB NOCTOSIHHOIO TOKa

3.33 | NNabopaTtopHasa pabotals OnpepeneHune paboTbl BbIXO4a 3NIEKTPOHOB
13 metanna

3.34 | BBogHoe 3aHATHE. MpaBuna  TEXHWKK GesonacHocTn npw
BbINMOMHEHNM  nabopaTopHbix  paboT  no
avcumnnuHe «OnTukay.

3.35 | NNabopaTtopHas paboTa 1 OnpeaeneHne oKyCHOro pacCcTosHNSA
CMNOXHOro 0OBbEKTVBA C MOMOLLBH ONTUYECKOMN
ckambn OCK-2

3.36 | JlabopaTopHas paboTta 2 ViccnegoBaHue Ancnepcumn CTEKNMSAHHOW NPU3MbI

3.37 | NabopaTtopHasa pabota 3 M3yueHue cnekTpanbHoro npubopa YM-2.
OnpepgeneHune kpacHon rpaHnubl
doToappekTa.

3.38 | NNabopaTtopHas paboTta 4 WccnepoBaHue CMEeKTpoB NornoLeHms
pacTBOpPOB.

3.39 | NabopaTtopHas paboTta 5 MamMepeHure nokasaTtens npenomneHms
XWIOKOCTEW C NOMOLLbI0 pedpakToMeTpa.

3.40 | NabopaTtopHas paboTa 6 M3yyeHune aBneHus nHtepdepeHunm ¢
nomoulbto 6unpuamel PpeHens

3.41 | NabopaTtopHas paboTta 7 OnpegeneHne AnnHbl CBETOBOW BOJTHbI C
nomMoLlpbto Konew, HetoToHa

3.42 | NabopaTtopHas pabota 8 Oundpakuma GpeHenst Ha KPYrnomMm OTBEPCTUN.

3.43 | NabopaTtopHas pabota 9 M3yueHue gudpakuymm dPpayHrodepa Ha wenm
N TOHKOW HUTW.

3.44 | NabopaTtopHas pabota 10 | UN3yueHue gudpakumm PpayHrodepa Ha
OTBEPCTUSIX Pa3NN4YHON hOPMbl 1 PELLETKAX.

3.45 | NNabopaTtopHas paboTta 11 Mony4eHne 1 aHanu3 NONsPM30BaHHOIO CBeTa.

3.46 | NabopaTtopHas pabota 12 | N3yvyeHne TOHKOWM CTPYKTYpPbl 3€NEHON NTUHUK
PTYTK C NOMOLLbIO MHTEpdEepoMeTpa Pabpu-
MNepo

3.47 | NabopaTtopHas pabota 13 | Audpakuusi nasepHOro U3nyy4eHms Ha

pPa3sIMyHbIX Nperpagax.




13.2. Tembl (pasaenbl) OUCUUNIIMHBLI U BUAbI 3aHATUN

Ne HanmeHoBaHve TeMmbl Buabl 3aHATMI (KONIMYECTBO YacoB)
- (paspena) CamocToaTenbHas
n/n Jlekumn MpakTnyeckue | JNlabopaTopHblie Bcero
ANCUUNNNHBI paboTta

1 | KnHemaTuka 2 2 0 2 6

2 | OnHamuka Yactuupl 4 2 0 2 8

3 | Pabota u 3Heprus 4 2 0 2 8

4 MexaHwuka TBEépAoOro 4 2 12 > 20
Tena

5 LieHTpanbHoe none u 1 0 0 1 >
38KOH TAroTeHust

6 yn__pyrme cBOWNCTBA 2 > 1 6
TBEPAbIX TEN

7 | KonebaHusl n BOMHbI 2 2 2 2

8 OcHoBbl MeXaHuKn 1 0 > 1 4
XWOKOCTEN 1 rasos
OcHoBbI cneumansHOM

9 | Teopun 4 2 0 2 8
OTHOCUTENbBHOCTYU

10 | Ocrosel 4 2 8 2 16
TEPMOANHAMUKM
OcHoBbI

11 | ctaTucTnyeckon 4 2 8 2 16
MEXaHUKn

12 | flBneHuns nepeHoca 1 0 0 1 2

13 | CocTosaHusa BellecTsa 1 0 0 1 2

14 dasoBble 1 0 0 1 5
npespaLleHus

15 | QnekTpocTaTunka 10 6 6 6 28

16 [MoCTOAHHbIN } 6 2 o 4 36
ANEKTPUYECKNA TOK

17 | MarHuTocTaTuka 6 2 4 4 16
OHeprus
3NEeKTPOMarH1MToro

18 | nons. 2 2 0 2 6
MpeobpasoBaHue
nonen

19 OnekTpoMarHuTHas 4 > 0 4 10
NMHAYKUMSA
YpaBHeHus

20 | MakcBenna u 6 2 0 4 12
CcneacTBust U3 HUX

21 OnekTpoOMarHuTHbIe 6 5 0 8 16
BOJIHbI

29 "eomeTpunyeckas > > 6 6 16
onTuka

23 | VHTepepeHLmA 10 4 10 12 36
cBeTa

24 | Ondpakunsa ceeTa 8 4 10 12 34

25 | lNMonsapusauus ceeta 6 4 6 10 26

26 Bsanmopencrteue 4 > 4 6 16
cBeTa C BeLLeCTBOM
UToro: 104 52 104 100 360




14. MeToan4yeckue ykasaHus ansa obyyarowmxcs no 0CBOEHUIO AUCLUNIIUHDI:

PaboTa c KoHCnekTamu nekuun, YteHue nutepaTtypbl No NpeaMeTy; pelleHne 3agad no
KypCy; BbINONHEHME U odopmneHne nabopaTopHbix paboT B TeyeHne CcemecTpa;
nocTeneHHoe OCBOEHNE MaTeMaTMYEeCKNX NakeToB (Hanpumep, Maxima n gp.).

CamocTosTenbHas paboTta CTygeHTOB B TeYEHNE CeEMECTpa BKIKYaeT cregyowme
dopMbl paboTbl 1 BUAbI KOHTPONS:

* NOArOTOBKA K NPAKTUYECKNM 3aHATUSAM;

Npy  MOArOoTOBKE K MNPaKTUMYECKMM  3aHATUAM  Heobxoammo  npopabotatb
TeopeTuyeckne BOMPOCbl 3aHATUS C  WCMONb30OBaHMEM MaTepuana nekumi wu
pekoMmeHayeMon nutepaTtypbl, MNOApO6HO pasobpaTb npuvMepbl pelleHus  3ajad,
pa3obpaHHbIX Ha NEeKLMAX, BbINONHUTbL AOMAaLLHME 3a4aHus No AaHHOW TEME;

* NOAroTOBKA K KOMOKBUYMY MO JIEKLMOHHOMY KYPCY;

NPy NOArOTOBKE K KOSITOKBMYMY MO NIEKLMOHHOMY Kypcy Heobxoammo npopabotatb
TeopeTuyeckne BOMPOCbI LaHHOMO MOAyrns C WCNONb3oBaHMEM MaTepuana nekuun u
pekoMeHayeMoun nuTepaTypbl, Nogpo6HO pa3obpaTb NpuMepbl, pa3obpaHHble Ha NekuusXx,
BbINOSIHUTL AOMALUHWE 3a4aHus NO JaHHOMY MOAYIHO;

lMokasaTenem ycnewHon Tekywen paboTbl CTydeHTa SBNAETCA exeHenenbHoe
BbINOSIHEHWE 3afaHuMM  Ha npakTuyeckux 3aHatuax. Metogudeckoe obecneveHve
CaMOCTOATENbHOM paboTbl CTYAEHTOB NO KypCy BKIHOYAET:

* KOHCMEKT NeKunu;

* OCHOBHYIO NiuTepartypy;

* OOMNOMNHUTENbBHYO NUTEPATYpPY;
* yyebBHO-MeTOau4eckoe obecneyeHne onsa CaMoCToATENbHOM paboThl.

15. MNMepevyeHb OCHOBHOM U [OOMNOJSIHUTESILHOW NUTepaTypbl, PeCypCOB WHTEpPHEeT,
HeoOGXoAUMbIX AN OCBOEHUSI AUCLIMMNIIUHBI

a) OCHOBHasi nuTepaTtypa:
Ne n/n McToYHMK

1 CuyxuH [.B. O6wuin kypc cmsmkm : yaebHoe nocobue ang ctya. pus. cneumanbHOCTEN BY3OB :
B 5 1. T.1: Mexanwuka/ [1.B. CuByxuH. — Mocksa : PUSMATIJINT, 2014. — 560 c.
MapwakoB, AnekcaHap Hukonaesuy. Puamka B Kno4veBbIX 3agadvax. MexaHuka. KonebaHus.
2 AkycTuka : [yuebHoe nocobue] / A.H. Mapwakos .— JonronpyaHbin : MHTtennekt, 2013 .— 238,
[1] c. : un. — Brubnwuorp. B KoHue kH. — ISBN 978-5-91559-133-1.
CuByxuH, Omutpun BacunbeBud. O6wmin Kypc dusmku : y4ebHoe nocobue ans crtyq. ¢us.
chneumanbHocTen By3oB : B 5 1. / [.B.CuByxuH .— M. : ®dusmatnut. T. 2: TepmoamMHamuka u

3 MonekynsipHasa pusuka .— U3a. 5-e, ucnp. — 2014 .— 543 c. : un. — MimeH. ykas., npegM. ykas.
: €.529-537 .— ISBN 5-9221-0601-5.
[lapwakos, AnekcaHOp Hukonaegud. dusmka B KIOYEBbLIX 3adayax. TennoBble SABMEHUA U
4 MonekynsipHasi pmauka : [ydebHoe nocobue] / A.H. Mapakos .— JonronpyaHsbii : N3gatenbckum

Oowm "MHTtennekt", 2018 .— 223, [1] c. : un. — Bubnuorp. B KoHuUe kH. — ISBN 978-5-91559-243-
7.

CaBenbeB, Vropb Bnagmmuposud. Kypc obwen dusmkm : [ysebHoe nocobue ons cryd. By30B,
06y4. Mo TexH. HanpaBneHusaM 1 cneunanbHocTaMm] : [B 4 1.] / U.B. Casenbes ; nog obuy. pea.

5 B.N. CaBenbeBa .— Mocksa : KHOPYC, 2012- .— ISBN 978-5-406-02586-4. T. 2:
OnekTpnyecTBo n marHeTnsm. BonHel. Ontunka .— 2-e usg., ctep. — 2012 .— 570 ¢. : un. —
Mpegm. ykas: c¢.565-570 .— ISBN 978-5-406-02589-5.

CuByxuH, Omutpuii Bacunbesud. O6wmi kypc dmsmkm : [ysebHoe nocobue ansa ctyg. dus.
cneumanbHocTen By3oB] : [B 5 1.] / [.B. CuByxuH .— Mocksa : PUSMATIINT, 2012- .— ISBN 5-
9221-0229-X. T. 4: Ontnka .— WM3g. 3-e, ctep. — 2013 .— 791 c. : un. — Ykas.: ¢.784-791 .—
ISBN 5-9221-0228-1.

Mapwakos, Anekcanap Hukonaesnd. OnTuKa B KoYeBbIX 3agadvax : [y4ebHoe nocobue] / A.H.
7 Mapwakoe .— MockBa : HTennekT, 2016 .— 254, [1] c. : un. — bubnuorp. B koHue kH. — ISBN
978-5-91559-212-3.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6663&TERM=Паршаков,%20Александр%20Николаевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5022&TERM=Паршаков,%20Александр%20Николаевич%5B1,1004,4,101%5D&LANG=rus

6) fgononHUTENbHasa NuTepartypa:

Ne n/n NcTouHuk

1 Wpopos U.E. 3apgaun no obuen cdusuke / U.E. ipogos. — M.: JllaGopaTopusi 6a30BbIX 3HaHUN.
2009 r.432c.
KnuHckux A.®. Kypc obien puraunky : MexaHnka u OCHOBbI TEOPUN OTHOCUTENBHOCTHU : y4eb.

2 nocobue / A.®. KnuHckux, A.B. MepembsiHuH, H.IN. CtagHas ; BopoHexckunin rocyaapCTBEHHbIN
yHuBepcuteT. — BopoHex : NspaTtensckuin gom BIY, 2019. — 241 c.

3 Oetnad A.A. Kypc dmsumkm : yueb. nocobue ana ctya. BTy3oB / A.A. letnad, 6.M. Asopckuin. —
Mocksa : Miapatenbckuin ueHTp «Akagemusiy, 2015. — 719 c.
KanawHukog C.I". Onektpu4ecTtBo : [yyebHoe nocobue anga ctyg dums. cneumnansHocTen By3os] /

4 C. I'. KanawHukos .— W3pa. 6-e, ctep. — M. : duamarnut, 2008 .— 624 c.

5 Casenbes M.B. Kypc obweti chusuku: y4eb. nocobue dnsi cmyd.emysoe / N.B.Casenbes - M. :
Quamamnum, 1998. - KH. 2: Qnekmpudyecmeo u mazHemu3sm. - 336 c.

6 Mameees A.H. Snekmpudecmeo u mazHemusm: y4yeb. nocobue dnss cmydeHmos 8y308 /
A.H.Mameees. — CIl16. : JlaHb, 2010. — 459 c.

7 Upodoe U.E. SnekmpomazHemu3m. OCHOBHbIE 3aKOHbI: y4eb. nocobue 0rns cmyod. us.
cneyuanbHocmel sy3oe / N.E.Upodos. — M. : BUHOM Jlabopamopus 3HaHul, 2012. — 319 c.

8 C6opHuk 3agad no obwemy kypcy dusmkm / nog pean. N.A.Akoenesa. — M. : ®uamatnut, 2006. —
KH. IIl. OnekTpnyectBo 1 marHetTmam. — 232 c.

9 BonbkeHwTenH B.C. CbBopHuk 3agay no obuwiemy Kypcy wusuku: ond CTyd. TexH. By3oB /
B.C.BonbkeHwTenH. — CI16. : JlaHb, 1999. — 327 c.
3agayn no aneKkTpu4ecTBy M MarHeTusMmy : Ans CTyd. 2 Kypca Aa/o n B/o dwms. dakynbteTta /

10 BopoHex. roc. yH-T, Kad. obwy. pumaukm; Coct.: H. M. AneiiHukos, A. H. AnenHukoB .— BopoHex,
2001 -4Y.1m4.2.-40c.
MpakTukym no Kypcy obuien dpusmkn. Ontuka : y4ebHoe nocobue ans By3oB / BopoHex. roc. yH-

11 T; cocT.: [O.M. lNonuubiHa n ap.] .— BopoHex : UMML, BI'Y, 2008 .— 19 c.
Kypc obwen cdusnkun. OnTtuka : y4ebHoe nocobue ans By3os / BopoHex. roc. yH-T; cocT. : B.E.

12 Pucun, A.E. MNpngHes .— Boponex : ML, BI'Y, 2008 .— 28 c.
OndppakuynoHHas ontuka n HaHodoToHuka / [E.A. Besyc u gp.] ; nog pea. B.A. Condepa .—

13 Mocksa : dPuamatnut, 2014 .— 606 c. : nn .— ABT. yka3aHbl Ha 060pOTE TUT. M. U B KOHLE KH. —
Bubnuorp. B kKoHue rnaB .— ISBN 978-5-9221-1571-1.
MpakTnkym No peLleHnto 3agad no obemy kypcy dusunkui. KonebaHmsa u BonHel. OnTuka :
[yuebHOe nocobue no umsumke onsa cTya., ody4. No TEXH. HANpPaBneHUsaM u cneyunansHocTam] /

14 H.TM. KanawHwukos [n ap.] ; noa pea. H.M. KoxesHukoBa .— CaHkT-lNeTepbypr ; Mocksa ;
KpacHopap : JlaHb, 2013 .— 206 c.

15 Bytukos E.U. Ontuka / E.N. Bytukos - M. : Beicw. wk., 1986. — 512 c.

16 CaBenbeB W.B. Kypc obwewn dusmkn / N.B.CaBenbeB - M. : duamatnut, 1998. — KH. 4. — 256 c.

B) UH(POPMALMOHHbIE ANIEKTPOHHO-0Opa3oBaTernbHble pecypchl (oduunansHble pecypchl
NHTEPHET)™:

Ne n/n

Pecypc

OnekTpoHHas bubnuoteka BI'Y https:/lib.vsu.ru

OneKTpoHHbIN yHMBepcuTeT BI'Y https://edu.vsu.ru

OBC «JlaHb» https://e.lanbook.com/

«YHuBepcuTeTckas bubnunoteka online» https://biblioclub.ru/

«KoHcynbTaHT cTygeHTay http://www.studmedlib.ru/

OO~ WIN|F

«PYKOHT» (UTC KoHTekcTyMm) https://lib.rucont.ru/



https://lib.vsu.ru/
https://edu.vsu.ru/
https://e.lanbook.com/
https://biblioclub.ru/
http://www.studmedlib.ru/
https://lib.rucont.ru/

16. NMepeyeHb y4eOHO-MeTOANYECKOrO obecnevyeHns AN caMOCTOATENbHOW paboThl
(y4ye6HO-Memoduyeckue pexkoMeHOayuu, mnocobusi, 3adavyHuUKku, mMemoou4eckue
YKa3aHusl 1o 8bIMNOJIHEHUI Npakmu4yeckux (KOHMpoJsibHbIX), Kypcoebix pabom u dp.)

Ne n/n

McTOYHMK

1

JlabopaTopHbI NpakTUkyM No Kypcy obuien dusunkm : MexaHuka / O.M. MNonuubiHa, U.E. 3aHunH,
A.®. KnuHcknx, A.B. MepembsanuH, H.T1. CtagHas ; BopoHexXcknii rocyaapCTBEHHbIN
yHuBepcuteT. — BopoHex : Nsgatenbcknin gom BI'Y, 2019. — 161 c.

CrtpenkoB C.I1. C6opHuk 3agay no obuwemy Kypcy cdmsumkm : B 5 kH. KH. 1: MexaHuka / C.I1.
Crtpenkos [v gp.]; nog pea. N.A. Akosnesa — M. : duamatnut : Jlanb, 2006. — 240 c.

JlabopaTopHbIi NpakTUKyM Mo Kypcy obuwen dpusmkmn . Mexanuka / O.M. MNonuubiHa, W.E. 3aHuH;
BopoHexcknin rocyaapCcTBeHHbIN yHMBepcuTeT. — BopoHex : agatenscknin gom BIY, 2019. — 161
C.

Mpopoe U.E. MexaHuka. OcCHOBHbIe 3aKOHbI : y4eb. nocobue ans ctyn. dus. cneumansHocTen
By3oB / N.E. Upogos. — M.: BuHowm. JlabopaTtopus 6a3oBbix 3HaHui. 2013. — 309 c.

Wpopos U.E. 3apgaun no obuen cusmnke / U.E. ipogos. — M.: JllaGopaTopusi 6a30BbIX 3HaHUN.
2009 r.432¢c.

C6opHuk 3agay no obwiemy kypcy dmsuku / nog pea. N.A.Axkoenesa. — M. : ®duamatnut, 2006. —
KH. Ill. SnekTpn4ectBo 1 MmarHeTnam. — 232 c.

3agayv no anekTpu4ecTBy M MarHeTM3my : ans cryd. 2 kypca a/o v B/o dus. dakyneteTa /
BopoHex. roc. yH-T, Kadh. obw. dunaukn; Coct.: H. M. AnenHukos, A. H. AneiiHukoB .— BopoHex,
2001 —-4Y.1m4.2.-40c.

JlaBopaTopHbI NPaKTUKYM MO 3NEKTPUYECTBY N MarHeTU3My : npaktndeckoe nocobue : 010400,
013800, 014100 / BopoHex. roc. yH-T, Kad. obwien dunsmku, dus. dak.; coct. H.M. AnenHukos,
A.H. AneiHnkoB .— BopoHex, 2004 — 43 c.

O6Wwnit r3MYECKUA NPaKTUKYM AN CTYAEHTOB eCTeCTBEHHbIX dakynbTeToB / MockK. roc. yH-T
um. M. B. JllomoHocoBa, ®us. dak., Kac. obwy. dpusnkm gns ectects. pak. — M. : U3g-Bo Mock.
yH-Ta, 1986. Bbin.6: N3yyeHne anekTpuyecknx n marHuTHbIx nonen / coct. I'. E. MNMycToBanos .—
1986 .— 78, [2] c.:vn.

10

Punanyecknii NpakTkyM. DNeKTpUYeCTBO 1 ONTHKa : y4ebHoe nocobue ans yH-ToB / nog pea. B.U.
MBepoHoBoM; cocT.: A.l'. bensiHkuHbIM, I.I1. MoTyneeuy, E.C. YeTBepukoson, MN.A.
AkoBnesbiM .— 2-e n3a., nepepab. — M. : Hayka : ®dusmatnut, 1968 .— 815 c. : un., Tabn.

11

®puw C. 3. Kypc obwen dusnku : yuebHuk : B 3 1./ C. 3. ®puw, A. B. Tumopesa .— CI16. [v ap.]
: Jlanb, 2006.— T.3: Ontuka. ATomHas dusuka .— U3g. 9-e, ctep. — 2007 .— 648 c.

12

JTaHac6epr I'. C. Ontuka : yuebHoe nocobue ansa dus. cneynansHocter By3oB / . C. JlaHacbepr
— WN3p. 6-e, ctep. — M. : dusmarnur, 2006 .— 848 c.

17. ObpasoBaTenbHble TEXHONOrMN, UCNOJNb3yeMble NpU peanusaynm y4eoHomn
OUNCLUMNIUNHBI, BKITKOYaa AUCTaHLUMOHHbIE o6pa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOyyYeHue):

Ana peanusaumn y4ebHOM AMCUUNUHBI UCMONb3YTCA criegyowme NHPOPMaLMOHHBIE
TEXHONOrMN: 3NIeMEHTbI NPorpaMmMmnpoBaHus (ans obpaboTkm pe3ynbTaToB SKCMNEPMMEHTOB
B nabopaTtopHbix paboTax), paboTa C 3NEKTPOHHLIMA pecypcamMuM Ha nopTanax
www.edu.vsu.ru (nekumm Ha obpasoBaTenbHbIX NnaTgopmax, BbliknagbiBaHue 3NeKTPOHHbIX

BapuvaHTOB 3afa4yHWUKOB, y4eOHbIX NOCOOMI Ha NMYHBIX CTpaHuMuax npenogaBaTenen B
obpasoBatenbHoM nopTane), www.lib.vsu.ru (pabota c 3anekTpoHHon 6a3on AaHHbIX
6ubnuotekn BIY); ucnonb3oBaHve B MOArOTOBKE MaTepuanoB nekuunm u B pabote co
CTyQeHTaMM pasnunyHbIX NPOrpaMMHbIX MaTEMaTUYECKNX MPOAYKTOB, TakMx Kak Maxima u

ap.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUUNIIUHDI:
JlekumoHHas ayanTopuda, OoCKa MerioBad WM MapKepHas 1 wr., cronsl, CTyibA B


http://www.edu.vsu.ru/
http://www.lib.vsu.ru/

Heobxogmmom konmyecTtBe. JlabopaTopHble paboTbl NO MexaHWke NpoBOAATCA B
nabopatopun kadenpbl obwen pmsnkn Ne145. JlabopatopHblie paboTbl MO MONEKYNSIPHOM
un3nke n TepmoanHammnke nposogaTca B nabopatopum kadenpbl obwen pmsmkn Ne135 (r.
BopoHex, YHuBepcuteTckaa nnowagb, A.1). JlabopaTopHble npoBoasTca B rpynne mno
noarpynnam o 15 4yenosek.

JTabopaTopum ocHalleHa HeOBXO0aUMbIM KONMYEeCTBOM paboumx MecT (28 cTonoB, M3 HUX
cTon Ang npenogaesartens, cton anga nabopaHta, 4 ctona 6e3 obopyaoBaHus, 22 ctona ¢
obopynoBaHvemM Ans  BbINOMHEHMs nabopaTopHblx paboT no kypcy «MexaHuka,
MornekynsipHaa usmka n TepMmoamHammnkar», 45 cTynbeB), KOMMNbOTEPOM Ansi 06paboTKm
pes3ynbTaToB BbIYMCMEHUN, KOMMNIEeKTamu And BbINOSHEHUA nabopaTtopHbiX paboT no
mMexaHuke (ayg. 145):

- KOMNIEKT donamyecknx npnbopoB KOOI (masTtHnk Obepbeka, Mvpockon, YHUBEpCanbHbIN
MasiTHUK, KpyTuUnbHbIM MaaTHUK, MasiTHUK Makceenna);

- 6GannNUCTUYECKUn MasTHUK;

- YCTAHOBKa ANs onpeaeneHns MOMEHTOB MHEpPLMN TEN 1 NPOBEPKU Teopembl [MtonreHca-
LTenHepa (TpnunapHbIN NOABEC, SNEKTPOHHbIN CEKYHOOMEP) — 2 YCTAaHOBKMU;

- KPYTUIbHBIN MAaSTHUK;

- yCTaHOBKa ANg onpeaeneHnss MOMeHTOB MHepLMM TBEPAObIX Ten,

- YCTaHOBKa ANg onpegeneHns Moayns ynpyrocTu;

- LUTAHreHUMpKynu (5 MHCTPYMEHTOB), BECbI pPbl4aXHble ¢ pasHoBecamu (3 npmubopa);

- MogynbHbIN y4ebHbi komnnekc MYK-M1-INMO «MexaHuka 1» (2 wr);

- MOAyInbHbIN y4ebHbIn komnnekc MYK-M2-NO «MexaHuka 2» (2 wrT);

- yCTaHOBKa AN u3yyeHuss bueHun (konedaHuim cBA3aHHbIX CUCTEM);

- YCTaHOBKa ANd nccrneaoBaHus 3aTyxarowmx konebaHmi.

KomnnekTbl Ans BbiNnonNHeHNa nabopaTopHbix paboT No MonekynapHon usmnke un
TepmoanHamuke (ayg. 135):

- yCTaHOBKa AN onpeaeneHuns AnnHel cBo6oaHoro npobera monekyn Bo3gyxa (2 wr.);
- BuckosnmeTp OcTtBanbaa;

- yCTaHOBKa Ang onpeaeneHns koadpuumneHTa BHyTpeHHero TpeHusa metogom CToKCa;
- pPOTaUMOHHbLIN BUCKO3UMETP;

- YCTaHOBKa ANg onpeaeneHnsi NOBEPXHOCTHOIO HaTSXXeHWs1 BOAbI;

- YCTaHOBKa ANng onpeaeneHnsi 3aBUCMMOCTIN NMOBEPXHOCTHOrO HaTsKeHUs BOAbl OT
TemnepaTtypbl (2 WT.);

- yCTaHOBKa ANns onpeaeneHns KoapuumneHT 00 bEMHOMO pacLUMPEHUs XNOKOCTEN;

- YCTaHOBKa ANg onpeaeneHnsi CKOpoCTh 3ByKa UHTepdepeHUMOHHbIM METOAOM,;

- TKO ansa nab. «Monekyn.cpus. n TepmogmHam.»: ®MT1-1, ®MT1-3, OrT1-6, ®rT1-8,
®rT1-10, ®MT1-11;

- Komnbtotep HP ProDesk 400 G5 DM ¢ moHuTopom XKK 22" BenQ BL2283 n konoHkamum
(1 wT.).

JTabopaTopHble paboTbl MO 3MEKTPMYECTBY M MarHeTMamy npoBOAATCA B nabopartopumn
kacpegpbl obwen duankn Ne103 (r. BopoHex, YHuBepcutetckas nnowagb, A.1).
JTabopaTopHble npoBogAaTcsa B rpynne no nogrpynnam o 15 yenosek. Jlabopatopus
OCHallleHa HeobXxoaMMbIM KONM4YecTBOM paboumx MecT (28 cTonoB, M3 HWUX CTON Ans
npenogaeatens, crton ans nabopaHTa, 4 crtona ©6e3 obopygoBaHus, 22 ctona C
obopyaoBaHMeEM AOns BbIMOMHEHMS nabopaTopHbIX paboT no Kypcy «3OnNeKTpuyecTBo wu
MarHeTusm», 45 CTynbeB), KOMMbIOTEPOM ANA 06paboTKM pesynbTaToB BbIYUCIIEHUN,
KOMMNMeKTaMun Ans BbiNOMHEHNSA NabopaTopHbIX paboT:



- nabopatopHoe obopyaoBaHMs ONs BbINOMHEHWS paboT no onpefeneHuio yaenbHoro
3apsga 9nekTpoHa B BakKyyMHOM [AuMOo4e W MEeTOoOOM MarHeTpoHa, MO  U3yYeHuto
3NEKTPOHHOro ocuunnorpada, No N3y4eHmto INEKTPOCTaTMYECKOro Non4, No nccnegoBaHmo
npouecca 3apsga M paspsga KoHOeHcatopa, MO U3YYEHWD CEerHeTO3NEeKTPUKOB, MO
onpeneneHnto TeMnepaTypHOn 3aBUCMMOCTIN CONPOTUBIIEHNSA METANNOB, NO ONpeAeNeHnto
rOPU3OHTaNbHOW COCTaBMAOLWEN MarHUTHOro nons 3emnu pasfuyHbiMW MeTogamMu, Mo
nccnenoBaHuio netnu rmcrepesmnca deppomMarHeTUKOB, no onpeaeneHunto
SNEKTPOANHAMUYECKOW MOCTOSIHHOW, MO M3YYEHUI0 3aKOHOB MNEepPEeMEHHOro ToKa, Mo
nccnegoBaHMo MOMYNPOBOAHMKOBBIX BbINPAMUTENEN U onpeaeneHnto paboTbl BbIXOAa;
ocuunnorpad C1-178.1 (4 wT.); 3NEKTPOHHLIN CEKYHOOMEP;

- NabopaToOpPHbIV CTEHA, « DNEKTPUYECKNE N3MEPEHNSA N OCHOBBI METPOSIOrMnY, Moaernb JOJ1b-
110.004.04 (3 wT.);

- ocuunnorpadsl undgposbie ADS-2031 (5 wr.);

- undppoBon cye€TUmk U8533341-230 (4 wr.);

- Komnbtotep HP ProDesk 400 G5 DM ¢ monntopom XKK 22" BenQ BL2283 1 konoHkamu (1
wT.).

JTabopaTopHble paboTbl NO ONTUKE NPOBOAATCA B nabopaTtopuun kadenpbl obien punsnkm
Ne427 (no nogrpynnam go 15 u4enosek). JlabopaTtopusi ocHauweHa HeobxoauMbiM
KOnn4yecTBoM paboumx mecT (28 cTOMoB, U3 HUX CTON ANA npenogasaTens, CTon Ans
nabopaHTa, 4 crtona 6e3 obopynoBaHus, 22 ctona ¢ obopygoBaHMEM ONS BbIMNOSIHEHUSA
nabopaTtopHbIXx paboT no kypcy «KonebaHunsa 1 BoMHbI, ONTUKa», 45 CTyNbeB), KOMNLIOTEPOM
Ana o6paboTkm pe3ynbTaTtoB BblMUCIEHWIA, KOMMNEKTaMU ANS BbINOSIHEHUSA NnabopaTopHbIX
paborT:

- nabopartopHble komnnekcobl JIKO-11, JIKO-1A, JIKO-3;

- nabopaTtopHble mogynu MPO-1, MPO-2, MPO-3, MYK-OB BkntovatoLwiue, B TOM 4ucre,
refiMn-HEOHOBbLIM 1 MOJSTYNPOBOAHUKOBLIM  Na3epbl, TFOHUOMETPLI, pedpakToMeTp,
POTOKONOPUMETPbI, MOHOXPOMATOPbI, ONTUYECKNE MOAYMbHblE YCTaHOBKM C Habopamu
Moaynen, o6bEKTMBbI, AYroBble PTYTHbIE NlaMMbl C UICTOYHMKAMU NUTAHUA, NONAPUMETPHI,
MUKPOCKOMbI, JIMH3bl, KIOBETbl, KONObl, MEH3YypKW, XumukaTbl, ronorpaduyeckas
AEMOHCTpPaLMOHHasa yCTaHOBKa);

- nonspumeTp kpyroson CM-3;

- pedopaktomeTp NPP-454B62M;

- potomeTp KOK-5M;

- AndpakumoHHble pewéTtkn 530 nuHun/mm (5 Wwr.);

- Anadgparma ¢ OANHOYHOW LWENbIo U HUTBIO (5 WT.);

- KpUCTann ¢ AByXry4eBblM NpenomMneHnem (2 wr.);

- nabopaTopHasi ycTaHoBKa «[udpakunsa Ha ogHou wenm» (4 wr.);

- nabopartopHas yctaHoBka «3akoH CTedaHa-bonbuymanay (2 wr.);

- nabopaTopHas ycTaHoBKa «YpaBHEHMWE JNUH3bI» (2 WT.);

- nabopaTopHas yctaHoBka «bunpuama dpeHena» (2 wT.);

- cnekTpogoTomeTp M3-5300BU (2 wT.);

- CTEKNAHHas BCTaBKa ANng OnbITOB C Konbuamn HetoToHa (3 WwT.);

- YyebHas yctaHoBka "M3yyeHue BHelwiHero gotoadpgpekra” Mogens 3J16-190.028.04 (1
WT.);

- Undpposasa potokamepa Olympus;

- Komnbtotep HP ProDesk 400 G5 DM ¢ moHutopom XKK 22" BenQ BL2283 n konoHkamm (1
wT.).

Aydumopus 0risi camocmosimeribHoU pabombsi cmydeHmos kaghedpb! obwet ghusuku Ne120
(2. BopoHex, YHusepcumemckas nnowads, 0.1). Komnetomepbl DELL — 4 wm.,



lMoOknoyeHue k cemu WHmMepHem u ¢ obecrieyeHueM d0ocmyrna K 3/1eKMPOHHOU
UHopMayuoHHO-obpasosamernbHol cpede BIY; Microsoft Windows 7, dozoeop 3010-
15/207-19 om 30.04.2019.

19. OueHou4HbIe cpeacTBa ANl NPOBeAEeHUA TeKyLen U NPOMEXYTOYHOMN aTTecTauumn
MopsgoKk oueHKn ocBoeHusi obyyarwmnmmcsa ydebHoro maTtepuana onpegenserca
CoLepXXaHNeM crneayroLnx pasaenos AUCUUNINHGILL

No HanmeHoBaHue MHamkaTop(bl)
N /|_'| pasgena gucumnnuHel | KomneTeHuusi(M) | OOCTUXKEHUS OueHouHble cpeacTBa
(mogyns) KOMMNeTeHUMN
1.1 | KuHemaTuka OrK-1 OlnzKééng [NpakTnyeckne 3aHatms 1.
OfK-1.1,0M1K- MpakTnyeckne 3aHaTus 1.
1.2 | OuHamuKa YacTuLbl OrK-1, 1.2, OMNK-1.3, | o nabopaTtopHoi paboTe 2
OlK-2 OrK-2.3,0rl1K-
2.4
MpakTuyeckme 3aHaTmA 2.
1.3 | Pabota u sHeprus OrnK-1 Oll'IZK(l)éKOIl'I g OT4éT no nabopaTtopHoii paboTte
o o 2,3.
OfIK-1.1,0T1K- MpakTuyeckue 3aHATUSA 3
14 MexaHwuka TBEpAOro OrK-1, 1.2, OlK-1.3, OTY&T o nato o 6
“ | Tena OMK-2 OnMK-2.3,0MK- paropHou pabore
>4 1,2,3,4,5,6,7.
LleHTpanbHoe none u OrlK-1.1,0rl1K-
1.5 38KOH TATOTEHMS OrK-1 1.2, OMNK-1.3 [NpakTnyeckoe 3aHaTue 4.
OfK-1.1,0MK- MpakTuyeckoe 3aHaTUe 4
16 Ynpyrue cBoncTBa OrK-1, 1.2, OlK-1.3, OTuET No NaBopaTopHol paéoTe
) TBEPAObIX TEN OriK-2 Orl1K-2.3,0l1K-
>4 9,10.
OfK-1.1,071K- MpakTuyeckne 3aHATUSA 5.
1.7 | Kone6aHus 1 BOSHbI OrK-1, 1.2, ONK-1.3, OTuéT no nabopaTopHoi paboTe
: OlK-2 OrK-2.3,0rlK-
8,11,12.
2.4
OrK-1.1,0MK-
18 OcHOBbI MEXaHUKMK OrllK-1, 1.2, OlK-1.3, OT4yéT no nabopaTopHon paboTe
’ KNOKOCTEWN 1 ra3oB OriK-2 Or1K-2.3,0l1K- 1-5
2.4
OcHoBbI cneunansHom
1.9 | Teopun OonK-1 OlnzK(l)l}IKolng MpakTnyeckoe 3aHaTHE 6.
OTHOCUTENBHOCTH
OCHOBbI ?I;Kélleoll'lg MpakTnyeckme 3aHaTmS 7..
1.10 TEPMOAMHAMUKI Orl1K-1, OrK-2 OI.'IIy<-2.3,0I'-IK’- OT4éT no nabopaTopHoi paboTe
>4 7,11
OCHOBbI OrlK-1.1,0rl1K- MpakTnyeckme 3aHaTma -8.
111 | cratuermaeckor OrllK-1, 1.2, OlK-1.3, KoHTponbHasa paborta 1.
| OrliK-2 OrK-2.3,0rl1K- Konnoksnym 1.0T4éT no
MeXaHUKK y
2.4 nabopartopHon pabote 1-5.
Of1K-1.1,0T1K- naGEsgfgg:é;;iquT}?T;Symy
1.12 | SAABnexus nepeHoca OrK-1, 1.2, OMK-1.3, KoHTponbHas paboTa 2 .
' OlK-2 OrK-2.3,0rlK- i S
o4 OTyéT no na6olp§TopHom paboTte




OrllK-1,

OfrK-1.1, OrK-

MNpakTnyeckoe 3aHatne 10-11.

1.2, OlK-1.3, KoHTponbHasa paborta 3.
1.13 | SnektpocTaTka OrK-2 OrK-2.3,0MK- | OTueT no nabopaTopHoii paboTe
2.4, OMNK-2.5 1-6.
y OrK-1, OK-1.1, OTIK- MpakTuyeckoe 3aHaTne 12-13.
[MocTosIHHBIN 1.2, OlK-1.3, _
1.14 o Or1K-2 OtyeT no nabopatopHon paboTe
3NEKTPUYECKNI TOK Or1K-2.3,0rl1K- 781415
2.4, OlK-2.5 e
OnK-1 OrK-1.1, OlK- MpakTnyeckoe 3aHsaTue 14,
115 | MarnuTocTatvka OHK-2’ 1.2, OlK-1.3, KoHTponbHasa paboTta 4.
' Or1K-2.3,0rl1K- OTt4yeT no nabopaTopHo paboTe
2.4, OlK-2.5 9, 12.
SHeprus OrK-1.1, OTK-
3NEeKTPOMarHmMToro OrlK-1, 12 OMK-1 o 6 7 D36
1.16 | nons OMK-2 .2, -1.3, T4eT no nabopartopHon paboTe
. Mpeo6pasosaHme OrK-2.3,0TIK- 15.
peosp 2.4, OMNK-2.5
nonen
OMK-1 OrK-1.1, OMK-
117 OnekTpomarHuTHas OI'IK-27 1.2, OlK-1.3, OTtyeT no nabopaTopHoun paboTe
’ MHOYKUKNA Or1K-2.3,0r1K- 10.
2.4, OlK-2.5
YpaBHeHus OrK-1, ONK-1.1, OTIK- MNpakTnyeckoe 3aHaTne 15
1.2, OlNK-1.3, M
1.18 | MakcBennau OriK-2 OTt4yeT no nabopaTopHo paboTe
CNeacTBMSA U3 HUX OF1K-2.3, 0T K- 10,13
A 2.4, OMNK-2.5 -
119 OneKTpoMarHuTHble onKk-1 OrlK-1.1, OlK- MpakTuyeckoe 3aHsaTHEe 17
' BOJIHbI ' 1.2, OlNK-1.3 KoHTponbHas pabota .5
1.20 "eomeTpunyeckas OMK-1 OrlK-1.1, OlK- MpakTnyeckoe 3aHATHE .18
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20. TunoBble OUEHO4YHbIE cpeACcTBa U MeTOAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl oueHUBaHUsA

20.1. TeKywWwui KOHTPOSIb YCNeBaeMocCTH

KoHTpornb ycneBaemMocTu No AUCUUMIIMHE OCYLLECTBMASETCSA C NOMOLLbIO CreayoLmnx
OLEHOYHbIX CPeaCTB:

KOHTPOIbHblE PaboTbl.

TunosBble 3agaHnA ANA KOHTPOJbHbLIX PaboT (No kKypcy MexaHuka,

MonekynspHasa uaunka u TepmoanHaMumka):
KoHTponbHasa pab6oTa 1
Tema: KuHematvka v AHaMuvKa YacTuLbl U CUCTEMbI YacTuLy

BapuaHT 1

3agaHve 1 Touka [OBMXKETCA MO OKPYXHOCTM pagmyca R = 20 cM C NOCTOSIHHbIM
TaHreHunanbHbIM yckopeHueM at = 5 cm/c?. Yepe3 ckonbko BpeMeHW nocrne Havana
ABWXEHUS HopMaribHOe YCKOpeHue an ToOYkM byaeT: 1) paBHO TaHreHumanbHoMy, 2) BOBOE
BonbLlle TaHreHunanbLHoOro?

3agaHve 2 KameHb 6GpouwleH ropudoHTanbHo. Yepe3 0,5 ¢ nocne Havana OBWXEHUS
YMCNEHHOEe 3HaYeHne CKOPOCTU KaMHs cTano B 1,5 pasa 6ornbLle ero HayanbHOW CKOPOCTMU.
HanTu Ha4YanbHy0 CKOpoCTb kaMHs. ConpoTMBIiEHNE BO3yXa HE YYUTbIBATb.

3aganve 3 Toyka OBWXKETCS MO MNSIOCKOCTU TakK, YTO ee TaHreHuuasnbHOe yCKopeHue ar=q,
HOpManbHOe yckopeHune an=Pt4, roe a u B- NnonoXxuTenbHble NOCTOSIHHBbIE. B MOMEHT t=0
TOYKa nokounacb. Hantu pagmyc KpnBnsHbl R TpaekTopum TOUKM Kak OYHKLMIO NPOMAEHHOTO
nytm S.

BapuaHT 2

3aganve 1 Koneco pagmycom R=10 cM Bpalwiaetcs TaK, YTO 3aBUCUMMOCTb JIMHENHOW
CKOPOCTM TOYEK , Nexalumx Ha oboae koneca, OT BpeMeHU OBWXKEHUS JaeTCs YpaBHEHUEM
v=At+Bt> , A=3 cm/c? n B= 1cm/cd. Haintu yron, cocTaBnsiemMblii BEKTOPOM TMOHOIO
YCKOPEHUSA C paguycoM Kosfieca B MOMeHTbl BpeMenu t=0, 1, 2, 3, 4 n 5 ¢ nocne Havyana
ABWXKEHUS.

3aganve 2 Pagunyc-BEKTOp YacTuLbl MEHSIETCA CO BPEMEHEM Mo 3akoHy r= bt(1l-at) , raoe b-
NMOCTOSIHHbIN BEKTOP, O- NOSIOXUTESNbHAsA NOCTosiHHasA. Hantu:

a) CKOPOCTb YacTuLbl U YCKOpPEHME Kak (PYHKLMIO t;

0) Bpemsi, Yepes3 KOTOpoe YacTuua BEPHETCH B UCXOOHYIO TOYKY, U NPOMAEHHbLIA MPU 3TOM
nyTb.

3aganve 3 Nof KakuMm yrrioM K ropu3oHTY Hago BpoCcuTb LWapuK, YToObI:

a) paauyc KpMBM3HbI Havana ero Tpaektopum 6bin B N= 8,0 pas 6onbLue, YeM B BEPLUMHE;

6) LEHTP KPMBU3HbI BEPLUNHBI TPAEKTOPUN HAXOAUICA HA 3€MHOW NMOBEPXHOCTU ?

Tema: [InHamuka MatepmanbHON TOYKM M aBCONMTHO TBEPAOro Tena
BapuaHT 1
3agaHve 1. Ha ogHopoaHbii crnnowHon umnuugp macceel M=1,0 kr n pagnyca R=10 cm
NNOTHO HamoTaHa nerkast HUTb, K KOHLY KOTOPOW npukpennéH rpy3 maccel m=0,3 kr. B
MOMEeHT t=0 cuctema npuwina B ABmxkeHune. NpeHebperas TpeHnemM B OCU LUNMHApPa, HanTK
3aBMCUMOCTb OT BPEMEHU MOAYIIS YIIOBOM CKOPOCTU LUUNMHAPA N KNHETUYECKYIO SHEPTUI0
BCEW CUCTEMbI.




3agaHune 2. Hantm MOMEHT MHepLMM TOHKOM OL4HOPOAHOW nnacTuHKM macconm m=200 r,
nmeroen opmy paBHobeapeHHOro NPSMOYroflbHOro TPeyrorbHUKa, OTHOCUTESBHO OCH,
coBrnagaroLlen ¢ 0 gHUM U3 KaTeToB, AfiMHa kotoporo a=200 mm.

3agaHue 3. HacTtuua cosepluaeT rapMoHnyeckne konebaHusi BOosib OCK X OKOSO
nonoxeHusa pasHoBecus x=0. YactoTa konebanunii w=4,00 c'. B HEKOTOPbIA MOMEHT
BpPEMEHM KoopAnHaTa YacTtumubl Xo=25,0 CM 1 eé ckopocCTb Vx=100 cm/c. Hantn
KOOpAMHAaTY X U MPOEKLMIO CKOPOCTU Vx YacTuubl Yyepes t=2,40 ¢ nocrne 3Toro MOMeHTa.
3agaHue 4. Yepes kakoe BpeMsi OT Havana ABWXKEHNS TOYKa, coBepLialoLlas
rapMoHun4yeckne konebaHus, byget MeTb CMeLLeHne OT MOMOoXKeHUs paBHOBECUS, paBHOe
nonosuHe amnnutyabl? MNMepunog konebanum 24 ¢, Ha4anbHasa asa OTCyTCTBYET.

3agaHuve 5. Ha kakoe paccTosiHue Hago OTBECTM OT MOJSIOXKEHUA paBHOBECUA IPy3 MacCon
640 r, 3aKpenneHHbIN Ha NpyXuHe XECTKOCTb 0,4 kKH/M, 4TOOLI OH NPOXOAM NOMOXeHWe
paBHOBECUKS CO CKOPOCTbIO 1 M/C.

BapwuaHT 2

3aganuve 1. Hantn MOMEHT MHepPLMM TOHKOM OQHOPOAHOWN NPAMOYrONIbHOW NIIAaCTUHKK
OTHOCUTESIbHO OCW, NPOXOAsLLEN Yepes3 OOHY U3 BEPLUMH NNAaCcTUHKM NeprneHanKYsapHO K
€€ NOoCKOCTU, ECIN CTOPOHbI NITACTUHKM paBHbl a =5 MM n b =7 mm, a eé macca m = 100
r.

3agaHuve 2. Hantn yrnoByto 4acToTy 1 aMnnnTyay rapMOHUYECKUX konebaHum yactuupl,
€CIN Ha paccTosiHUSAX X1 1 X2 OT NONOXEHUS paBHOBECUSI €€ CKOPOCTb paBHa
COOTBETCTBEHHO V1 1 V2.

3aganue 3. CnycTa Kakyt YyacTb nepuoaa nocne NpoxXoXxaeHus Konebntowencss ToHKku
yepes NonoXeHne paBHOBECUS €€ CKOPOCTb paBHa 1/2 oT makcumarnbHon? Ha kakom
PacCTOSIHUKN OT NOMOXEHUS paBHOBeCUS ByaeT Haxo4uUTbCs TOYKa B 9TOT MOMEHT?
Amnnutyga konebaHum 6 cm.

3agaHuve 4. ['pys, noABeLUeHHbIN K NPYXuHe, konebneTtca ¢ amnnutygomn 2 cm. XKecTKoCTb
npyxuHbl 10 kH/mM. Yemy paBHa makcumanbHas KMHETUYECKasa aHeprus rpysa?

3agaHue 5. 3a 0gHO 1 TO Xe BpeMsi OANH MaTeMaTUYeCcKnin MasTHUK genaet 50
konebaHun, a gpyron 30 konedbaHnn. HanTn nx AnuHbl, €cnNn oAMH N3 MasiTHAKOB Ha 32 CM
Kopo4e apyroro.

KoHTponbHas paboTa Ne 2.

BapwuaHT 1.

3agaHue 1. A30T nepBoHavanbHO 3aHnmMan o6veém 1 n npu gasneHun 100 klMa. 3aTtem ero
agnabaTrnyeckn cxxann n 30XOPHO OXrnagunm 4o HadanbHON TeMnepaTypbl, a ero gaBrneHme
ctano 200 «klMa. Onpegenute paboTy, COBEPLUEHHYK Hag rasoMm, U OTAAHHOE ras3oMm
KONTMYECTBO TENNOThI.

3aganue 2. Boluncnutb K.IN.[. unkna, coctoswero n3 nsobapHoro, agnadatHoro u
N30TEPMMNYECKOro NPOLLECCOB, ECNN B pe3ynbTaTe n3obapHoOro npoLecca ra3 HarpeBaeTcs



oTr T1 =300 Kgo T, =600 K.

3agaHve 3. Hantn nameHeHue aHTpoONUKU Npu cneayroLwmnx npoueccax: a) Npu HarpesaHuu
100 r Boabl oT 0°C go 100° C u nocneayolleM NpeBpalleHMn BoAbl B Map TOW ke
Temnepatypbl; 6) npu nsotepmudeckom pacwmperHmm 10 r kucnopoga ot o6béma 25 n go
ob6béma 100 n.

3aganue 4. [NoTHOCTbL cMecn a3oTa u Bogopoaa npu Temnepartype t = 4700 C 1 gaBneHum
P =2 - 10° MNa paeHa 0,3 r/n. HaiTn koHUeHTpauMn Monekyn asota (n,) 1 Bogopoaa (n;) B
CMecw.

BapuaHT 2.

3aganue 1. N'enun maccon 16 r, Haxoadawmincs npu temnepatype 300 K, cHavana
N30TEPMUYECKM pacLLMpSIeTCs, B pe3ynbTaTe Yero ero AaBneHne NoHmkKaeTca B Tpy pasa.
3atem ras agnabaTtmyeckm cxxmmaeTcs 40 nepBoHavanbHoro gasnexus. Onpegennte
paboTy, COBEPLUEHHYIO ra30M, 1 NOfy4EHHOE ra3oM KONIMYECTBO TEMMOThI.

3apaHue 2. MiaeanbHbin AByXaTOMHbIV ra3 B konnvecTtee v = 0,001 kmonb coBepLiaeT
LMKIT, COCTOSLLMI N3 OBYX N30X0P M ABYX n3obap. HanmeHbwmnn o6vém rasa 10 n,
Hanbonbwu — 20 n, HauMeHbLLee aasneHue 2,46 - 10° MNa, Hanbonbliee — 4,1 - 10° MNa.
HauepTtuntb rpadmk umkna. Onpeaenntb TeMnepaTypbl rasa a4ns XxapakTepHbIX TOYEK Lukna
n ero KMNAd. 3agaHune 3. Hantu nameHeHue aHTpoONUM Npu cneayroLmnx npoueccax: a) npu
npespatieHun 1 kr sogbl npu 0° C B nap npu 100° C; 6) npu npespalieHnn 30 1 nbaa B
nap npu 100° C, ecnu HayanbHasa TemnepaTypa nbaa —40° C.

3agaHue 4. B 6annoHe émkocTblo 2 am® cogepxutca cmecb asota N2 n okucu asota NO.
OnpegenuTb Maccy okucu asoTta, ecrnm macca cmecu paBHa 14 r, temnepatypa 300 K u
nasnexve 0,6 - 10 Ma.

BapwuaHrT 1.

3agaHue 1. Ckonbko MOMEKyn asoTa Haxogutcsa B cocyae obbémom B 1 n, ecnu
TemnepaTypa asoTa 27°C, a nasneHue pasHo 107 mm pT CT.?

3agaHue 2. BblumcnuTb CpefHIo KBagpaTUYHY0 CKOPOCTb TEMNIOBOrO ABMXEHUSA MOSEKYN
Bogopoaa npu 0°C.

3agaHue 3. Bocemb rpamMoB kucropoaa 3aHnmarot o6vém V = 560 n. Onpegenntb
AaBneHue 3Toro rasa B ToM e obbéme npu temnepatype T = 820 K.

3agaHue 4. Hantn cpegHee 4mcro CTONKHOBEHUM B 1 C MOMEKYST HEKOTOPOro rasa, ecnum
cpeaHsia gnvHa ceoboaHoro npobera Monekyn Npy 3TUX YCNoBusiX paBHa 5 MKMm, a
cpenHNasa KBagpaTuUdHasa CKOPOCTb ero monekyn pasHa 500 m/c.

BapwuaHT 2.

3aganue 1. Ckonbko MOMEeKyn HaxoauTcs B OOQHOM rpaMmme Bofbl?

3agaHue 2. BeluncnnTb CpeaHior KBagpaTUYHY CKOPOCTb TEMMOBOIro ABUXKXEHWUSI MOMEKY
asora npu 0°C.

3aganue 3. B cocyae Haxoautcsa cmecb my = 7,0 ra3ota n m, = 11 r yrnekucnoro rasa
npu Temnepatype T = 290 K u gaeneHnn P, = 1,0 atmM. Hantu nnoTHOCTb 3TOM CMecCH,
cumTas rasbl ngeanbHbIMU.

3aganue 4. Hantn cpegHioto gnmnHy csobogHoro npobera Monekyn asota npu
TemnepaTtype 290 K u gasneHnn 10 kla.

BapwuaHT 3.
3agaHue 1. CKkonbKo MOMEKyn HaxXoaMTCs B O4HOM KyOMYEeCKOM CaHTUMETpe BO3ayxa npu



HOPManbHOM AaBneHun u Temnepatype 0°C?

3agaHue 2. BbiumcnuTb CpefHIo KBagpaTUYHY CKOPOCTb TEMNIOBOrO ABMXEHUS MOJSIEKY
kucnopopaa npu 0°C.

3agaHue 3. TpebyeTcs HaNTN KO3 PULMEHT aAnddy3nm Bogopoaa Npy HopMarsbHbIX
YCINOBUSIX, ECNN CpeaHaAs aAnnHa cesoboagHoro npobera Monekyn Npu aTux yCcroBuaX paBHa
0,16 MKMm.

3aganve 4. Hantu koadmumneHT TensionpoBo4HOCTU Bo3ayxa npu Temnepartype 283 K u
nasnerduun 0,1 MMNa. OuameTp monekynbl Bo3ayxa NpuHATbL paBHbIM 0,3 HM.

BapwuaHrT 4.

3aganuve 1. CKonbko MOMeKyn HaxoanTCca B O4HOM rpaMmme BoAbl?

3agaHuve 2. BbiumcnuTb CpefHIo KBagpaTUYHY CKOPOCTb TEMNIOBOrO ABMXEHUS MOSEKYN
asoTa npu 0°C.

3aganue 3. B cocyae Haxoautcsa cmecb my =7, 0 ra3ota nu m, = 11 r yrnekucrnoro rasa
npun Temnepatype T = 290 K n gaBneHun Po = 1, 0 atM. HanTu nnoTHOCTbL 3TOM CMecH,
cunTasd rasbl naeanbHbIMAN.

3agaHue 4. Hantn koadpduumeHT TeNNONPOBOAHOCTN BOAOPOAA, ECIU U3BECTHO, YTO

KO3 PULMEHT BHYTPEHHEro TPEHUS AS1S HEero nNpu 3TUX ycrnoBusx paseH 8,6 mkllac.

TunoBble 3afaHUsA ANA KOHTPOJNbHbLIX PaboT (N0 Kypcy SnekTpu4ecTBo U

MarHeTusm):

KoHTponbHas paboTa Ne 3.
Tema: dnekTpocTaTuka. [NOCTOSHHLIN 3NEKTPUYECKUIN TOK.

BapwuaHrT 1.

3agaHue 1. Hantn cuny F anekTpocTtaTtMyeckoro oTTanknBaHna Mexay sapom atoma
HaTpusa n GombapanpyoLMM ero NPOTOHOM, CYMTasd, YTO NPOTOH MNOAOLWEN K 94py aToMa
HaTpusa Ha pacctosiHue M. 3apsag HaTpus B 11 pas bonblue 3apsiga NpoToHa (3apsag,
NPOTOHAa paBeH No MOAYIo 3apsay dneKkTpoHa). BrnisHmem anekTpoHHoM 060104KM aToma
HaTpusa npeHebpeyb.

3agaHuve 2. MbinbHbIV My3blpb € 3apagom g = 222 nKn HaxoguTca B paBHOBECUM B Nosie
NSIOCKOro ropn3oHTasrIbHO PacrnofIOXXEHHOro KoHAeHcaTopa. Hantn pasHocTb NoTeHUManos
U mMexay nnactmHaMmmn KoHZgeHcaTopa, ecnm macca nysblpsa m = 0,01 r n pacctosiHme
mMexay nnactmHammn d = 5 cm.

3agaHue 3. ToHkoe nonykonbuo pagnyca R = 20 cm 3apsikeHO paBHOMEPHO 3apsaoM g =
0,70 HKn. Hantn moaynb HanpsXKeHHOCTU 3NEKTPUYECKOro Nong B LEHTPE KPUBU3HbBI 3TOrO

nonykonbsLa. di =1 g1 =17
dy =0,5 _
Eo = 2

3agaHue 4. Mexay nnactMHaMm NoCcKOro KoHAeHcaTopa NoOMeLLEeHo ABa Cros
AV3NeKTpuKa — cnogsaHasa nnactuHka () ToAWWHOM MM 1 napaduH () TONWMHON MM.
Onpepenvte HaNPsPKEHHOCTb ANEKTPOCTaTUYECKMX NOMEN B CAOSX AMANEKTPUKA U
3NEKTPUYECKYIO MHOYKLUMIO, €CNN Pa3HOCTb NOTEHLMANOB MexXay nnacTuHamm
kKoHaeHcaTopa U = 500 B.



BapuaHT 2.

3aganve 1. Hantu cuny F anekTpocTtaTM4yecKoro oTTarkuMBaHUs Mexay sApoM aToma
HaTpus n BombapaupyrownM ero NPOTOHOM, CYMTad, YTO NPOTOH NoJoLen K sApy atoma
HaTpus Ha paccTosHne r = 6 - 1071* m. 3apsag HaTpusa B 11 pa3 Gonblue 3apsaa NPoToHa
(3apsag NpoToHa paBeH MO MOAYIIO 3apaay ANeKTpoHa). BnnaHmem anekTpoHHOM 060104KM
aTomMa HaTpus npeHebpeyb.

3aganuve 2. MbinbHbIA Ny3blpb C 3apsgom q = 222 nKn HaxoauTcs B paBHOBECUWN B Nosie
NIOCKOrO ropM3OHTasNbHO PacnonoOXeHHOro KoHaeHcaTopa. Hantu pasHoCTb NnoTeHumanos
U mexay nnactmHamu KoHgeHcaTopa, ecnm macca ny3bipsa m = 0, 01 r n pacctoaHne mexay
nnactmHamu d = 5 cm.

3agaHnue 3. ToHkoe nonykonbLo pagnyca R = 20 cm 3apsikeHO paBHOMEPHO 3apsaoM

g = 0, 70 HKn. Hantn moaynb Hanps>XeHHOCTU 3NEKTPUYECKOro Mons B LEHTPE KPUBU3SHbBI
3TOro nosiykonbLa.

3agaHue 4. Mexay nnactMHamu NoCcKoro KOHAeHcaTopa NoMeLLeHo ABa Cnost AN3neKTpuka
— cnogaHasa nnacTuHka (e1 = 7) TonwuHon di = 1 MM 1 napaduH (€2 = 2) TonwmHon dz = 0,
5 mMm. Onpegenute HanpsXXEHHOCTb 3MNEKTPOCTAaTUYECKUX NOSien B CIOSAX OUANEKTpuKa U
SNEeKTPUYECKYD  MHOYKUMIO, €eCnu  pas3HOCTb  MOTEeHUMarnoB Mexay nnactuHamum
KoHaeHcaTtopa U = 500 B.

KoHTponbHas paboTa Ne 4.
Tema: MardutHoe norne.

BapwmaHT 1.

3aganue 1. Mo kpyrosomy BUTKY paguyca R = 100 MM 13 TOHKOro NnpoBoAa LMpKynvpyeT
Tok 1 =1, 00 A. Hantn marHnTHyt0 MHOYKUMIO: a) B LLeHTpe BUTKA; 6) Ha ocu BUTKa B TOYKe,
OTCTOSsILLEN OT ero ueHTpa Ha X = 100 mm.

3agaHuve 2. Onpeaenutb MHAYKUMIO MarHUTHOIO Monsi B TOYKE , €Crv MPOBOLHUK C TOKOM |
nMeeT BuA, NoKasaHHbIN Ha Puc. 1a. Paguyc nsorHyton 4actm NnpoBogHMKa paBeH R,
NPSIMOSNIMHENHbIE Y4aCTKMN NPOBOAHMKA NpeanosiaratoTcs 04eHb ANUHHBIMM.

3agaHuve 3. KBagpaTtHasi NnpoBOfoYHasi pamka co CTOPOHON a 1 NPsiMON NPOBOLHMK C
NOCTOSAHHBIM TOKOM | nexar B ogHo nriockoctu (cMm. Puc. 1b). MHayKTMBHOCTL 1
conpoTuBneHne pamkm pasHbl L n R. Pamky nosepHynn Ha 180 rpagycoB Bokpyr ocu OO’
OTCTOSALLEN OT MPOBOAHUKA C TOKOM Ha paccTosiHue b. Hantn konuyecTBo anekTpuyecTsa,
npoTeKkLlee B paMKe.

Puc 1.



BapuaHT 2.

3agaHue 1. Tok 1 =5, 0 A Te4€T N0 TOHKOMY NPOBOAHUKY, U3OTHYTOMY, Kak MOKa3aHO Ha puc.
Paguyc u3orHytoin yacTu nposBogHuka R = 120 mm, yron 2¢ = 90°. Hantu mHOykumio
MarHMTHOro Nons B TOYKE .

3aganuve 2. Onpenenntb NHOYKUMIO MarHUTHOMO MONA B TOYKE , eCriv NPOBOAHUK C TOKOM |
UMeeT BM[, MOKasaHHbIN Ha puc. Paguyc M30rHyToM 4acTu NpoBOAHMKA paBeH R,
NPAMOSIMHENHbIE Y4aCTKM NMPOBOAHMKA NpeanosiaraloTcs 04eHb ASIMHHLIMU.
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3aganue 3. Mo NM-o06paszHomMy NPOBOAHMKY, PACMONOXEHHOMY B FOPU30OHTaNbHOW MIOCKOCTH,
MOXeT CKONnb3nTb 6e3 TpeHus nepembivka (puc.). MNocnegHaa umeeT anuuy |, maccy m um
conpoTusneHne R. Bcsa cuctema HaxoamMTca B OQHOPOOHOM MarHUTHOM Nosie ¢ MHAYKUMEn
, HanpasfieHHOM BepTUKanbHO. B MOMeHT t = 0 Ha nepemblyKy HavanuM OencTBoBaTb
NMOCTOAHHOM TOPU3OHTaNbHOM curon F | 1M nepembldka Hayana nepemMeLlaTbecs
nocTynatensbHO BNpaBo. Hantn 3aBUCMMOCTb OT BPEMEHW t CKOPOCTN NEePEMbIYKM.
NHOYKTMBHOCTL KOHTYypa W conpoTuBrieHue [1-o6pasHoro npoBogHuKa npeHebpexnmo
Marnbl.

A
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TunoBble 3agaHusA AN KOHTPOIbHbLIX paboT (no kypcy KonebaHusg v BomHbI,
ONTKMKa):

KoHTponbHas paboTta Ne 5.
Tema: OTpaxeHue 1 npesioMneHue 3anekTPoMardHuTHbIX BornH. VIHTepdepeHums u

andpakumg BosnH

3aganue 1. Onpenenntb OTHOCUTENBHYIO NOTEPKD CBETOBOIO MOTOKA 3@ CHET OTPaKEHUN
npuv NPOXOXOEHUM NapakcnasnbHOro nyyka eCTeCTBEHHOMO CBeTa Yepes LEHTPUPOBAHHYHO
79°3771€CKY0 CUCTEMY M3 TPEX CTEKNSAHHBIX (N = 1,5) NnH3.

3agaHuve 2. Jlyd cBeTa NpoxXoauT Yepes XNOKoCTb, HanuUTy B CTekNsaHHbIN (n = 1,5) cocyn
n oTpaxaetca oT AHa. OTpaKeHHbIN fy4 NOMHOCTbIO NONAPU30OBaH NpU NageHUn ero Ha
AHO cocyda nofg yrnom . Hantu nokasatesib NpesioMeHmnst XMOKoCTHu.

3apgaHue 3. B cxeme onbiTa KOHra CTOYHMK CBETA COCTOMT U3 NlaMMbl HAKanMBaHWs U
ceeTobunbTpa, Nponyckatowmm ceet B nHtepsane 0,48 — 0,52 mkMm. CKOMNbKO NpMMepHO
NHTEpPEPEHLMOHHBIX NOIOC MOXHO HabntogaTb Ha 3KpaHe?

3agaHue 4. Nnockas MOHOXpoMaTU4ecKkas cBeTOBasi BOSIHa C UHTEHCUBHOCTLIO 10 nagaeT
HOpPManbHO Ha HENPO3paYHbIN AKPaH C KPYrIibiM OTBepCcTMEM. KakoBa MHTEHCUBHOCTb
ceeTa | 3a akpaHOM B TOYKe, ANs KOTOPOW OTBEPCTUE caenanu paBHbIM NoslyTopa 30Ham
®peHens.



KoHTponbHaa pab6oTta Ne 6.
Tema: PacnpocTpaHeHue cBeTa B U30TPOMHbLIX U aHU30TPOMHbLIX cpeaax

3aganuve 1. CrteneHb nonspusauuun 4YacTUYHO nongpmusoBaHHoro ceeta P=0,25. Hantum
OTHOLLUEHME  WHTEHCUBHOCTU  MONSAPU3OBAHHOW  COCTaBMsOWEn 3Toro cBeta K
WHTEHCMBHOCTN €CTECTBEHHOW COCTaBMSOLLEN.

3agaHve 2. Ha noeepxHoCTb BOAbl nog yrrom  bpitoctepa nagaeT  nydqok
nnocKkononApmn3oBaHHoOro ceeta. nockocTe konebaHui CBETOBOro BeKTOpa COCTaBnseT
yron ¢ = 45 rpagycoB € NSIOCKOCTbIO NageHns. Hantn KoappuUNEHT OTpaxKeHus.

3agaHue 3. EcTecTBEHHbIN MOHOXPOMATMYECKMMA CBET NafjaeT Ha CcuUcTeMy U3 ABYX
CKpELLEeHHbIX MNoNaApM3aTtopoB, Mexdy KOTOpbIMW HaxoOMTCH KBapueBas MMacTUHKA,
Bblpe3aHHaa MeprneHauKyrnsapHO K ONnTUYecKkon ocu. Hantu MWHUManbHyH TOMWMHY
NNacTUHKK, Npy KOTOpPOKM 3Ta cuctema byaet nponyckate n = 0,30 cBeTOBOro NoToka, ecnm
NOCTOsIHHas BpalleHus KBapua a = 17 yrn.rpaga/mMmm.

Kputepum oLeHKu:

OueHka «OTNNYHO» BbiCTaBNAeTCs CTyAeHTy, eCqin OH BEPHO peLuns BCe 3agayun, yKkasaB U
NOACHMB pelleHnA C NOMOLLbK COOTBETCTBYHOLLNX 3aKOHOB U 3aBNCMMOCTEN.

OueHka «XOpOLUO» BbICTABMAETCS CTYAEHTY, €Cnn OH BEepHO pelunn Bce 3ajayu, Ho
AONYCTU HETOYHOCTK, NGO ecrin OH BEPHO PEeLLMIT U MOSICHWN peLleHre ABYX 3aaay.

OueHka «yaooBneTBOpPUTESIbHO» BbICTaBIAETCA CTYAEHTY, €Clin OH pewinn 3agadun, HO He
NnoACHUN peLweHune, nmbo e ecnn OH BEpHO pewnn OAHY 3adavyy C YyKa3aHuem u
NOACHEHNEM pELUEHUA.

OueHKa «HeyaoBeTBOPUTENBHO» BbICTABMNSAETCA CTYAEHTY B Cliyyae, ecnv HM ofHa 3agjada
He pelleHa BEPHO
KonnokBuymsbl
Konnokeuym 1. MexaHuka.
Cnuncok BONpocoB

* [lpeameT v 3agaun MexaHuKu

*  KunHemaTtnka maTepuanbHOM TOYKU

* PasnoxeHne yCKOpeHNss Ha KOMMNOHEHTbI.

*  [IBMKeHMe Mo OKPYXHOCTW.

*  NHepumanbHble cuctembl oTcHéTa. MNpeobpasoBaHus Nanunes, nx MHBapuMaHThI.
* Macca, nmnynsc. Cuna, npumepsbl cun.

*  3akoHbl HbloTOHa.

* 3apava AByX Ten, UEeHTP Macc CUCTEMbI Ten.

*  3aKoH coxpaHeHus umnynbca.

+ Pabota, MowHoCTb. PaboTa paBHOOENCTBYIOLWEN CUITbl U KUHETUYECKast SHepPrus.
* Knaccudomkauyus cun.

* [loTeHumanbHasa aHepPrnsa N rpagueHT.

*  3aKOH COXpaHeHUs MEXaHNYECKON SHEPIUN.

*  MOMEHT nmnynbca n MOMEHT CUJ.

*  3aKoH COXpaHeHWUst MOMEHTa MMMyIbCca.

* KuHemaTtuka TBEpAOro Tena. Bugbl ABmxeHna TBEpOOro Tena.

*  MomeHT umnynbca Tena npu BpaLleHun BOKPYr 3aKpennéHHon ocu. [naBHble ocn n
rnaBHble MOMEHTbI MHepumn. Pabota momeHTa cun. Teopema [ltonreHca-LTenHepa.



AunHamunka TBEpAoro Tena [(Mpockon, BbIHY>XAEHHAA npeueccus rmpockona.
MoHaTne 06 ynpyrnx cesoncteax Ten. Bugbl gedopmaumi.

3akoH ['yka. PacTtaxeHue u cxaTue CTepXKHEMN.

OHeprus ynpyron gedopmarmu.

Mopgynb BceCcTOpoHHero cxaTtus. Casur, Moayrb Kpy4YeHus.

KonebaTtenbHoe aABmxXeHue.

MapMOHUYECKMI OCUMNIATOP. YpaBHEHUE N 3aKOH rapMOHMYECKUX KonebaHun.
OHeprus konedaHui.

3atyxatowme konebaHus.

BbIHy>XOeHHble konebaHns, pe3oHaHc.

KonnokBuym 2. MonekynspHaga dmanka n TepmogmHamMmmka
Cnmcok BOMPOCOB

MpeomeT n 3agaydm Kypca MonekynsapHon ounsnkn. AKCMOMbl TEPMOANHAMUKMN.
TepmogmHammnyeckme npouecckl, paboTa.

lMepBoe Ha4yano TepMoaNHaAMUKN.

TennoémkocTb. [NonuTponuyeckne NpoLeccol.

TeueHune rasa, CKOpoCTb 3ByKa B rase.

BTopoe Hauyano TepMoaMHaMuKK.

Teopema KapHo, TepmognHamumyeckas Lwkana Temnepartyp.

OHTpONMA U HepaBeHCTBO Knayanyca.

MeToa Uuknos.

TepmogmHammyeckme noTeHumansl, COOTHoweHns Makcsenna.
Cratnctuyeckoe onucaHme cuctem MHormx Yyactuu. OCHOBHbIE NOHATUS TEOPUK

BEPOATHOCTEMN.

KnHeTnyeckaa Teopua ngeanbHoro rasa. Knaccumyeckas Teopusi TENSI0EMKOCTH.
PacnpegeneHuna Makcsernna rno CKOpoCcTsMm.

Pacnpenenenune bonbumaHa. bapomeTtpuyeckas oopmyna, atMmocepbl MiaHer.
CratncTnyeckmii CMbICI BTOPOro Havana TepMoanHaMmnkn u aHtTponus. dopmyna

BonbumaHa ans sHTponuu.

Konnokemym 3. OnektpoctaTuka. NoCTOsIHHbIN anekTpuieckuit Tok. NoctosaHHoe
MarHuTHOE nose. OneKTpoMarHMTHas MHOYKUNS
Cnucok Bonpocos

o HanpsikeHHOCTb anekTpudeckoro nons. MNMpuHumMn cynepnosnumm

o 3akoH KynoHa. NoneBas TpakToBka 3akoHa KynoHa

. Mone gunons

o PaboTa cun anekTpuyeckoro nons. NoteHunanbHbIN XapakTep 3MeKTpU4Yeckoro
nons

o CBs3b Mexay NoTeHUManomM 1 HanpsKeHHOCTLHO 3NIEKTPUYECKOro nons

o Teopema Octporpagckoro — Maycca. Ee npumeHeHne

o PaboTta cun anekTpmnyeckoro nons

. MocTosiHHbIN TOK. AnddepeHumnanbHas dopma 3akoHoB Oma u [xoyns — JleHua
. Ctpoenune 3C. 3akoH Oma gns nonHom uenu

o 3aKkoH B3anmMoaencTBust TOKOB. [onesas TpakToBKa B3aMMO4eNCTBUSA

o 3akoH buo — Casapa — Jlannaca, ero npMmeHeHue



. Cunbl, gencrteytowme Ha Tokun B nonsax. Cuna JlopeHua. O606LweHHoe ypaBHeHne
OBWXEHUS B Nonsax

Konnokesuym 4. OTpaxeHne n npenioMmrieHne arekTpoMarHUTHbIX BOrH. HTepdepeHums
n andpakuma BosiH. eomeTpuyeckasn onTuka.
Cnncok BOMpocos.

° SﬂeKTDOMaFHMTHbIe BOJIHBbI. ypaBHeHI/IFI MakcBenna.
° OTpa)KeHl/Ie SNEeKTPOMarHnTHbIX BOJIH.

° I'IpenowlneHme ANEeKTpOMarHMTHbIX BOJIH.

° lNokaszaTenb nperioMmneHna seLlecrtea.

[MonHoe BHYTpeHHEe OTpaxeHue.

MocTtynaTbl reomeTpuyeckon onTukn. MpuHumn Gepma.

MpenomneHne cdepnyeckomn NOBEPXHOCTLIO. TOHKas NuH3a.
LleHTpupoBaHHbIE ONTUYECKUE CUCTEMBI.

OnTnyeckne NHCTPYMEHTDI.

[MorpeLwHoCTn ONTUYECKNX CUCTEM.

NHTepdepeHUna anekTpOMarHUTHbIX BOJSIH.

WHTepdepeHUna ceeTa Npu OTPaXKEHUN OT TOHKUX MNNACTUH U NNEHOK NOSIOCHI.
pPaBHOMO HaKfloHa M NOMOChl PAaBHOW TOSLLUMHBI.

° Konbua HbloToHa.

o Aundpakuma PpeHens Ha NPOCTbIX O6BLEKTaX.
o Oudpakumna dpayHrodepa.
o AndpakuynoHHasa peLléeTka.
o MonepeyHOCTL CBETOBbLIX BOSH. [lonspusauus ceeTa.
Konnoksunym No5. PacnpocTpaHeHne cBeTa B U30TPOMHbIX U @aHU3OTPOMHbIX cpeaax.
Cnncok BOMNpocos.
o AHMN30TpPONHbIE cpeabl. [IBoMHOE NydenpenioMneHme.
o lMnockne MoOHOXpoOMaTUYeCcKne BOSHbI B aHN30TponHon cpege. OQHOOCHbIE
Kpuctannbl.
o TeH30p AN3NeKTpnYeCcKon NPOHNLAEMOCTM aHU3OTPOMHON cpeabl.
. AHanua xoga ny4ven B Kpyctannax ¢ NoMOLLbH NOCTPOeHun lMonreHca.
o Kpuctannuyeckne nonspusaumoHHble YCTPONCTBA.
o NHTepdepeHUna NoNsapn3oBaHHbIX fyYeun.
o MMpoTponusa unu ectecTBeHHasa onTUYeckas akTUBHOCTb.

SﬂeKTpOOI'ITVI‘-IeCKVIe n MarHmtoontTnyeckmne ABneHunAd.

Kputepum oLieHku:

OueHka «OTNMYHOY: AaHbl NOSMHbIE, Pa3BEPHYThIE OTBETLI HA YeTbipe Bonpoca
konnokeuyma. OTBeTbl AOMKHbI OTNNYATLCS NOrMYEeCcKo NocneaoBaTeNbHOCTLIO,
YETKOCTbIO, yMEHMEM fenaTtb BbiBoAbl. OTBET CTPYKTYypupoBaH. [JonyckatoTcs
He3HaunTeNbHble HEAOYETHI CO CTOPOHbI 00YyYaloLerocs, McnpaBneHHbIe UM B NpoLiecce
oTBeTa.

OLEeHKa «XOpOLLIO»: AaH MOMHbIA apryMeHTUPOBaHHbIN OTBET Ha TpW Bonpoca
KONNOKBUYMa, NPV OTBETE Ha OAMH BOMPOC UMETCS CYLLEeCTBEHHbIE HEAOYETHI.
Bo3MOXXHbIHEKOTOpPbIE YNYLLEHUS B OTBETaX, OAHAKO B LIEIOM CoAepkaHue Bonpoca




PacKpbITO MOSIHO.

OueHKa «yaoBnNeTBOPUTENBHOY: AaHbl HEMOMHbIE OTBETbI Ha BOMPOCHI KONMoKkBuyma, nnbo
[laH OTBET NULLb Ha ABa Bonpoca U3 YeTblpéx. Crnabo apryMeHTUPOBaHHbLIN OTBET,
CBUOETENbCTBYOLMIA 06 3NeMeHTapHbIX 3HAHUSAX NO AUCLMMNIIUHE.

OueHka «HeyLoBNETBOPUTENIbHOY»: OTMEYEHO HE3HAHNE U HEMOHMMAaHME NOCTaBMNEHHbIX
BOMNPOCOB, criabble 0TBETbI HAa BOMPOCHI U3 NpeocTaBneHHbIX obyyatlemycs. OTcyTcTBMe
aprymeHTaumm npu oTeeTe.

NNa6opaTtopHbie paboTbl
MepeyveHb nabopaTopHbIX paboT
MexaHuka
(12 nabopaTtopHbIX paborT)
JTabopaTtopHas paboTa 1. OcBoeHNE METOAMKN pacdeTa NOrpeLlHOCTEN NPSAMbIX U
KOCBEHHbIX U3MEPEHUI Ha NpuMepe onpeaerieHns NNoTHOCTU Tera NpaBuiibHOM
reoMmeTpu4eckon opmbl
JTabopaTtopHass pabota 2. K3mepeHue cKOpOCTM nNynu MeToaom 6GannmncTtuyeckoro
MasTHUKA.
JTabopaTopHas paboTta 3. MayyeHne aBmxkeHus mastHka Makcsenna.
JTabopaTopHas paboTta 4. MayyeHne BpaLwiaTenbHOro ABMKeHUs Tena.
JTabopaTopHas pabota 5. OnpegeneHne oceBbIX U LEHTPOBEXHBIX MOMEHTOB UHEPLIMA
TBEpOOro Tena.
JTabopaTopHas paboTta 6. SKkcnepuMeHTanbHasa npoBepka Teopemsl [torreHca-LLTenHepa
JTabopaTopHas paboTta 7. NayyeHune rupockona.
JTabopaTopHas pabota 8. iccnegoBaHne konebaTenbHOro ABMKEHUS (hnU3nNYEeCKoro n
MaTeMaTMYeCcKoro MasTH1Ka.
JTabopaTopHas pabota 9. OnpegeneHmne mogyns ynpyroctm MeToaom narmoa.
JTabopaTtopHass pabota 10. OnpegeneHve wmoayns caBuvra MeTOOOM  KPYTUIbHbIX
konebaHui.
JTabopaTopHas pabota 11. V3yyeHune konebaHnn cBa3aHHbIX CUCTEM.
JTabopaTopHas pabota 12. M3ayyeHune 3aTyxarowmx konedbaHun.

KomnnekT BonpocoB k paboTam nabopatopHOro npakTukyma.
JTabopaTopHas paboTta N2 1 OcBOeHNE METOANKN pacyeTa NorpeLlHOCTEN NPAMbIX U
KOCBEHHbIX MU3MEPEHUI Ha NpuMepe onpeaerieHns NAOTHOCTU Tena NpaBuibHON
reomeTpu4eckon opmbl
1. Ut0 HasbiBaeTCcs namepeHmem? Kakve Bnabl namepeHunin Bam naectHbl?

2. [NepeymncnuTe OCHOBHbIE XapaKTEPUCTUKN U3MEPEHUM.

3. UTto HasbiBaeTCs cMcteMaTM4eCcKom NOrpeLLHoOCTbO?

4. Yt0o HasbiBaeTcs ructorpammon? OT 4ero 3aBUCUT LLUMPUHA TMCTOrPaMMBbl: OTTOYHOCTH
Nn3MepuUTeENbHOro Npudopa unu ot coeeplleHcTBa metoga? OTBeT 060CHOBATD.

5. Kak BnugeT TOYHOCTb M3MepuTernbHOro npubopa Ha dopMy ructorpammbl? YTo
Ha3blBaeTCs BEPOSAITHOCTLIO U NNIOTHOCTBLIO BEPOATHOCTU? Kak TOYHOCTb MeToAa BMMSIET Ha
LWMPUHY JOBEPUTENBHOrO MHTEpBana?

6. N3noxuTb MeTOAUKY OUEHKM CryYamHOW MOrpeLuHoCTU npu NpsMbIX PaBHOTOYHbLIX
N3MepEHNSX.

7. Kak oueHNTb N y4eCTb MHCTPYMEHTANbHYH NOrPELLIHOCTL?

8. I3n0oxnTb METOANKY OLEHKW CITy4arHOW NOrpeLLlHOCTN KOCBEHHbIX n3mepeHui. [Npueectun
npumepbl. BbiBecTn opmyny ans pacyéra cnydamHOW MOrpewHoCcTn (4ns ykasaHHOW
npenogasatenem opmyrbl).




9. Uto HasbiBaeTcs npoMaxoM? Kak BbIABNAT NpoMaxmn?

10. Kak ycTpoeH HoHnyc? U3noxmnTb METOAMKY ero pacyéra.

11. Kak ycTpoeH wwTaHreHunpkyns? W3noxmte MeTOAWKY W3MEPEHUA C MNOMOLLBIO
LUTaHreHUMUPKYIs.

12. Kak ycTpoeH MukpomeTp? U3Noxntbe MeTOAUKY U3MEPEHUIN C MOMOLLIbIO MUKPOMETPA.
13. Y10 HasbIBaeTCs crnyyamHOW MOrpeLlHOCTb0 U KakK OLEHUTb CrlydanHyto MOrpeLHocTb
NPAMbIX PABHOTOYHbIX NU3MEPEHN?

14. 3noXXnUTb METOANKY OLIEHKN U YYE€Ta NHCTPYMEHTASTbHOM NOrPELLHOCTH.

15. N3noxnTb YCTPONCTBO U MpaBuna onpeaeneHns Macchbl Tena Ha pblYaXKHbIX Becax.
16. BbiBeCcTn dopmyny pacyérta CcriydanHOM MOrpelHoCT KOCBEHHOIO onpeaerneHuns
NMNOTHOCTWN UUITMHAPA U NMPAMOYrofnbHOro napanrenenunega MeTogomM TOYHOro N3mMepeHuns
mMacchl 1 obbéma Tena.

17. I3noxuTb NpaBuna nocTpoeHusi rpadonkos.

JTabopaTopHas pabota Ne 3. MiamepeHue ckopocTu nynu MeTogom 6annmncTuyeckoro
MasiTHUKA.

1. Kakune cunbl HasbiBalOTCS KOHCepBaTUBHbLIMU? [MpnBeanTe npumepsbl Takux cun.Kakoe
nons HasblBaeTCs NoTeHUManbHbIM?

2. MNony4nTb 1 cchopMynNUpoBaTb 3aKOH COXpaHeHNs MexaHunyeckom aHeprum.O6ocHoBaTb
BO3MOXHOCTb €ro npumMeHeHus B gaHHoun pabore.

3. Kakasi cuctema HasblBaeTcs M305MpoBaHHOM? MoNyyYnTb 3aKOH COXpaHEHUSIMMIYNbCA,
NCXOAS N3 CBOMCTB OAHOPOAHOCTU NPOCTPaHCTBA.

4. CchopmynupoBaTb M 3anncaTtb 3aKOH COXpPaHEeHUs UMNyrbca 4S5 BEKTopa uMmnynbca v
OTAENbHbIX €ro NPoeKUMi. [NoNy4nTb 3aKOHbI COXpaHEHUS UMMYSbCa U MEXaHUYECKOM
9HEpPruun Kak nepsble MHTErpanbl ABMKEHUS.

5. PaccmoTpeTb Buabl yaapa, 0CoO6eHHOCT HeYynpyroro yaapa.

6. BoiBecTu pabouyto bopmyny ansa onpeneneHns CKopocTu nynu.

JTabopaTopHas paboTta Ne 4. M3y4yeHne BpallaTenbHOro ABMXKEHUS Tena.

1. OCHOBHOE ypaBHEHNE ANHAMMKM BpaLlaTenbHOro ABMXKEHUN A4 Tena, BpalwatoLlerocs
BOKpPYI 3aKpensieHHOM OCH.

2. [laTb onpegeneHne MOMeHTa MHEPLMN TeNa OTHOCUTENTbHO OCW.

3. OnncaHue akcnepMMmeHTanbHoOW ycTaHOBKN. MeToanka onpegeneHns 0ceBbiX MOMEHTOB
NHEepLMM TBEPAOro Tena npy NOMOLM KPYTUIBHOrO MasiTHUKA.

JlabopaTtopHas pabota Ne 5. N3yyeHne apmxkeHns maaTHuka Makceenna.

1. YTto Ha3bIBaeTcs abCconOTHO TBEPALIM TENOM, YACIIOM cTeneHen cBoboabl? CKOMNbKO
cTteneHen ceoboabl nmeeT abCconTHO TBEpAOE TENO?

2. OxapaktepusynTe nnockoe ABmxeHue Tena abconoTHO TBEPLOro Tena.
Cdopmynupynte n gokaxmnte Teopemy dunepa anst NNoCKOro ABUXKXEHUS.

3. Nony4nTte BbipaXkeHne KNHETUYECKON SHEPrn TBEPOOro Tena npu NioCKOMABUXEHNUN.
4. BoiBeguTe pabouyto hopmyny Ans onpegenieHns MOMeHTa MHepLUN MasiTHUKa
MakcBenna, UCcnosb3ys 3aKOH COXPaHEHUS1 MEXaHUYECKOWN SHEPTUN.

5. BoiBegute pabouyto doopmyny ans onpeneneHns MOMeHTa MHeEpUMN MasiTHUKa
MakcBenna, ncnonb3ysi ypaBHEHUST OBUXKEHNSA CUCTEMBI.

6. KakoBbl BO3MOXHbIE MOrpPeLLHOCTU NpU onpegeneHnm MoOMeHTa MHepLUmmM MasiTHUKa
Makcsenna?

7. BeiBegnte coopmyny Anga pacyéta norpeHocTy onpegeneHus MOMeHTa nHepLumm
MasiTHMKa Makcsenna.




JlTabopatopHasa pabotra Ne 5. OnpegeneHne oceBbIX U LEHTPOBEXHBIX MOMEHTOB
NHepuun TBEPLOro Tena.

1. MonyunTb BblpaXeHWe BeKTopa MOMEHTa uMMnynbca L TBEPOOro Tera OTHOCUTENbHO
Npon3BoSibHON TOYKN. ConocTtaBuTb B 0bLLEM crydyae HanpasneHne BekTopa L n yrnosou
CKOPOCTM.

2. BblBECTU Bblpa)keHUe 0CeBbIX U LLEHTPOOEXHBLIX MOMEHTOB MHEPLIKN TBEPOOro Tena.

3. [datb onpefeneHue rnaBHbIX OCEN WUHEPLUN W FNaBHbIX LEHTpanbHbIX OCEN UHEpLUn
TBEpLOro Tena.

4. Hantn rnaBHble UeHTpanbHble OCY WHEPUUN CUMMETPUYHBIX Ten: a) OAHOPOAHOro
NpAMOYronbHOro napannenenunena; 6) umnuHapa; B) wapa.

5. YcTaHoBUTb CBA3b MeXAy BENNYMHAMN MOMEHTOB MHEPLIMM TBEPAOIrO TENAOTHOCUTENBHO
oceu BpalleHud, nepeceKkarLlmnxcs B O4HON TOYKe.

JlabopaTopHass pabota Ne 6. OJkcnepumeHTanbHas npoBepka Teopembl [tonreHca-
LTenHepa

1. Yto HasbiBaeTCcs MOMeHTOM umnynbca? Kak oH HanpaBneH? B kakmx eguHuuax oH
namepseTca?

2. BbiBECTM YpaBHEHME MOMEHTOB.

3. MNony4nTb BblpaXxeHne UMMNynbLca MOMEHTa CUrbl.

4. Yto HasbiBaeTCcs MOMEHTOM cunbl? Kak oH HanpaeneH? B kakux eguHuuax OH
namepseTca?

5. BbiBeCT OCHOBHOE ypaBHeEHWE AMHAMWKM BpaLLaTenbHOro ABMXXEHWS.

6. NMpueecTn onncaHue npudopa. BeiBecTn paboune popmyrsibl.

7. BeiBeCTM hopMysibl ANA pacy€Tta NorpeLlHocTen pesysibTaToB N3MePEHUI, BbINOSTHEHHbIX
B AaHHOW paborTe.

JTabopaTopHas pabota Ne 7. 3yyeHune rupockona.

1. daTb onpegeneHne rmpockona. Kakon rupockon Ha3biBaeTCHA ypaBHOBELLEHHbBIM?

2. ChopmynupoBaTtb CcBOMCTBa rmpockona. MNMpu Kaknx ycrioBusiX OHWU BbINOSHAKTCA?

3. Kak ycTpoeH rmpockon? HauyepTuTb KapgaHoB NoaBec.

4. Ha npumepe BOMNYKa npoaHanuMampoBaThb CBOMCTBA MMpocKona.

5. YTto Ha3bIBaeTca npeueccmen? BoiBecTn opmyny yrinoBon ckopoctu npereccmum. Otyero
OHa 3aBuUCUT?

6. HauepTuTb akcnepuMmeHTanbHyr YCTaHOBKY. C MOMOLLbI BEKTOPHbLIX MOCTPOEHUN
0O BACHUTL BO3HMKHOBEHWE MpPeLeccum.

JlabopaTtopHasa pabota Ne 8 lccnepoBaHue konebaTtenbHOro ABMKEHNSA (pr3nyeckoro m
MaTemMaTU4YEeCKOro MasTHMKA.

1. UT0 Takoe pm3nyecknn MasiTHUK?

2. CocTtaBbTe ypaBHEHME ABMXEHUSA (PU3NYECKOrO MaSTHUKA, 3anULIMTE 3aKOH OBUXKEHUS,
NOACTAHOBKOM AOKAXMWTE, YTO OH ABMSIETCS PEeLUeHNEM YPaBHEHUALBUKEHUS.

3. YTo Ha3bIBaeTCs NpUBEAEHHON ONTMHON (PU3NYECKOr0 MadTHMKA?

4. [Jokaxute, 4TO NpMBeOEHHasa ANUHa Bcerga 6onblue pacCcTosHUSA Mexay LieHTpoMMace
N TOYKOW nopBseca.

5. B 4ém cocTonT CBONCTBO 06paTUMOCTM (PM3MYECKOro MasTHUKA? [lokaxuTe ero.

6. Kak onpegenntb yckopeHne cBoGOAHOro nageHnsa npy nomMoLm o6opoTHOroMasiTHMKa?

7. Kak 3aBUCUT yckopeHne cBOOOOHOro nageHus OT LWMPOTbl MECTHOCTU W BbICOTbI Hag
ypOBHEM MOpS?




JNlabopatopHasa pabota Ne 9. OnpegeneHve mogyns ynpyroct MeToaom nsrnba.

1. JaTb onpegeneHne MOMeHTa MHEPLMN OTHOCUTENTbHO OCK BpaLLEHUs: a) MaTepuaribHON
TOYKM; B6) CcUCTEMbI MaTepuanbHbIX TOYEK; B) CMOLWHOrO TBEPAOro Tena.

2. YCTaHOBUTb CBA3b MOMEHTOB MHEPLMM TeNa OTHOCUTENBHO OCU N OTHOCUTENBbHOTOYKM.
3. BbiBeCcT popMysly MOMEHTa MHEPLUM TOHKOrO CrSOWHOr0 AUCKa OTHOCUTESNBHO OCU
BpaLLieHNs, NPOXOASLLEN Yepe3 ero LEHTp: a) NepneHauKynspHO MoCcKocTM aucka; ©6)
PacrnosioXXeHHOW B MMOCKOCTU AncKa.

4. lokasaTb TeopeMy [tonreHca-LLUtenHepa. Kak npoBepuTb €€ aKCnepuMeHTanbHO?

5. BbiBecT opmMyny MOMEHTA WHEPUMM TOHKOrO CTEpPXHS OTHOCUTENbHO OCw,
nepneHauKynapHoOn 0CU CUMMETPUN CTEPXKHS, MPOXOASALLEN: a) Yepes ero LLeHTPoB; 6)yepes
OAWH N3 ero KOHLOB.

6. Kakume dumsnyeckme 3aKkoHbl MPUMEHSAIOTCA Npu BbiBOAe paboyen opmynbl Ans
onpegeneHmsa momeHTa nHepunn? O6ocHOBaTb BO3MOXHOCTb UX MPUMEHEHMS.

7. BbiBecTn paboune chopMyrbl AnNs pac4€Ta MOMEHTa UHEPLIUN.

8. BbiBecTn chopMynbl AN BbIYMCNEHUSA NOrpeLUHOCTEN onpeaeneHnss MOMeHTa MHEPLIMMW.

JTabopaTtopHas pabota Ne 10 OnpegeneHve Moayns caBura MeTOLOM  KPYTUIbHbIX
konebaHui.

1. UT0 HasbiBaeTcsa gecopmaumen, ynpyrom, octatodHon gedopmaumen?

2. 3anuncatb u cdopmynmpoBatb 3akoH [yka. OT uyero 3aBucut moaynb HOHra?
CdopmynupoBaTb ero omsnyecKknin CMbICI N ykasaTb pa3MepHOCTb.

3. MN306pa3nTb rpacmk 3aBUCMMOCTM HaNPsKEHUs!, BO3HUKAIOLEro B TBEPAOM Tene, oT
oTHOcuTenbHOM pdedopmaumm TBEpAOro Tena. OTMEeTUTb XapakTepHble TOYKU ITOM
3aBUCUMMOCTU U NOSICHUTb UX CMbICHI.

4. MNocTponTb rpadmk 3aBUCMMOCTU O(€) MPU NOCTENEHHOM CXaTuUK HanpsxeHusi ¢ obpasua,
npeaBaputenbHO  AeOPMUPOBAHHOIO [0  HamnpsikeHus, npeBblwatowero npegen
NponopLMOHanbsHOCTH.

5. Yto HasbiBaeTcsa koapdpuumeHTom lNyaccoHa?

6. MNpoaHanuanpoBaTb NpMpPOaY YNpyron n nractuydeckon gecdopmarmm MoOHoKpucTanna.

7. BbiBeCTM pac4€THyto dhopMyny Ans onpeaeneHns Moayns ynpyroct no narnbycrepkHs.
8. BbiBecTn chopmyny ansa pacyéta norpeHoctn moayns KOHra. Kakve BenuunHel cnegyet
N3MepATb Hanbornee TOYHO U NoYemy?

JlabopaTtopHas pabota Ne 11. N3yyeHne konebaHui CBA3aHHbIX CUCTEM.

1. daTb onpegeneHve casura u oTHOCUTENbHOro capura. Kak cBsdaH OTHOCUTESbHBINCOBUT
C KacaTesfibHbIM HanpskKeHnem?

2. N3n0XuTb U3nYecknuin CMbICIT MOAYNSA casura.

3. PaccmoTpeB geopmaunmio KpydeHust, BbIBECTU hOpMyny, CBA3bIBAKOLLYHO MO4YIbCABUIa
N MOAYIb KPYyYeHUS.

4. N3noxuTb Teoputo MeToda WM BbiBECTU POPMYIrbl ONA pacyéTta MOAyNs KpydeHus u
MOAyns casura.

5. N306pa3nTb rpamk 3aBMCUMOCTU HanpsKeHWUs, BO3HMKAKOLWEro B TBEpAOM Tene, OT
oTHOocuTenbHoM pAedopmaumm TBEpAOro Tena. OTMEeTUTb XapakTepHble TOYKU ITOW
3aBUCUMOCTU U MOSACHUTb UX CMbICHI.

6. NocTponTtb rpaduk 3aBUCUMOCTM O(€) NPU NOCTENEHHOM CXXaTUK HaNpsXXeHus ¢ obpasua,
npegBapuTenbHO  0eOPMUPOBAHHOIO [0  HanpsXeHus, npeBbilatowero npegen
NpONopLMOHanbHOCTH.

7. YT0 HasbiBaeTcs koapcumumeHTom lNMyaccoHa?

8. NpoaHanuanposBaTb NPMpPOAY YNPYron u nriactuyeckon gecdopmarmm MoOHoOKpucTanna.




9. BbiBeCTM pacyéTHyto hopMyny Ans onpegeneHns Moayns ynpyroctuy no n3rnby cTepxHs.
10. BbiBecTr hopmyny Ans pacyé€ta norpeLluHocTn moayns KOHra. Kakme BenuunHel cnegyeT
n3mepsTb Hanbonee TOYHO U novemy?

JNlabopaTtopHas pabota 12. N3y4eHune 3aTyxaromx konebaHmn.

1. KonebaHunsa npun Hanmyuum cun BA3KOro TpeHus.

2. YacTtoTa 1 nepuop 3aTyxaroLmx konebaHun.

3. 3anucatb ypaBHeEHME 3aTyxatloLmx konebaHnm B BA3KOW cpee 1 ero peLleHme.

4. OCHOBHblE BenMYMHbI, XapaKkTepusnpymLime npouecc 3atyxaHus. Pusnyecknin cmbicr
KoahpuumeHTa 3aTyxaHus n norapudMmnyecKkoro JekpemeHTa 3aTyxaHus.

5. MeToguka BbiNnonHeHUss nabopaTtopHon paboTbl.

MonekynsapHaa dumsmka n TepMoamHaMmKa
(11 nabopaTtopHbIX paborT)
JTabopaTopHas paboTta 1. MIayyeHne 3akoHa HOpMarbHOro pacnpegeneHns.
JTabopaTopHas paboTta 2. bpoyHOBCKOE OABMXEHNE B XXULOKOCTW.
JTabopaTopHas paboTta 3. OnpegeneHve cpegHen AnvHbl npobera Monekyn Bo3gyxa.
JTabopaTtopHass pabota 4. W3yyeHme 3aBUCMMOCTU KOI(pPMUMEHTA BA3KOCTM OT
Temnepatypbl Ha BUckosnmeTpe OcTBanbaa.
JTabopatopHas pabota 5. OnpegeneHne koapduuneHTa BHYTPEHHETO TPEHUS METOO0M
CTokca.
JTabopaTtopHass pabota 6. OnpegeneHne koappuUUMEHTA BHYTPEHHErO TPEHUS
POTaLMOHHOrO BUCKO3NMETpA.
JTabopaTtopHas pabota 7. OnpeneneHne OTHOLUEHUS TEMMOEMKOCTEN ra3oB Mo crnocoby
KnemaHa u [lesopma.
JTabopaTtopHas pabota 8. OnpegeneHne KoaddUUMEHTA MNOBEPXHOCTHOIO HaTSKEHUS
METOLO0M KOMMEHcaunn pasHoCTU AaBNEHNN.
JTabopaTtopHas pabota 9. OnpegeneHne koadduUMEHTA MOBEPXHOCTHOINO HAaTSHKEHUNA
XMOKOCTEeN No MeToay OTpbiBa KonbLa.
JTabopaTtopHass pabota 10. W3yyeHue 3aBUCMMOCTU KOIPPUUMEHTA MNOBEPXHOCTHOIO
HaTsHKeHUs1 OT TemnepaTypbl meTogoM KaHTtopa- PebuHaepa.
JTabopaTtopHass pabota 11. OnpegeneHve koapdpuumeHtTa OOBLEMHOrO paclUMPEHNS
XUAOKOCTEN.

KoMnnekT BonNpocoB K paboTtam nabopaTopHOro npakTukyma.
JTabopaTopHas pabota Ne 1 M3y4yeHne 3akoHa HOpMasibHOro pacnpegeneHns
e [loHATME criyd4anHOro ABfeHUs, BEPOATHOCTM CITy4amHOro ABfneHns, CTatTmcTUYeckoro
3aKoHa.
[na Kaknx cnyyarHbiX BENUYNH CpaBeannuB HOPMarbHbIN 3aKOH pacnpeaeneHms?
YTo Takoe NNOTHOCTbL BEPOATHOCTU?
["ayccoB 3aKkoH pacnpegeneHus BEpOATHOCTEN CIly4YanHbIX NOrpPeLLIHOCTEN.
MoHaTne gucnepcuun. Kak npakTnyeckn oueHnBaeTcs aucnepcus Anst KOHEYHOro Yucna
n3mepeHnin?
e OKCnepuvMeHTanbHas NpoBepKa 3akoHa HOPMarnbHOro pacnpeaeneHns cryvyanHbliX

NnorpeLLlHOCTEN Ha MexaHn4Yeckon mogenu anbToHa.

JlabopaTtopHas pabota Ne 2 bpoyHOBCKOE OBUXEHME B XKNOKOCTU
e B yém 3akntoyaetca 6poyHOBCKOE OBMXKEHNE?
e 3anuwunte ypaBHeHne SnHWTenHa-Cmonyxosckoro. OT Kakux napameTpoB 3aBUCUT




ABMXeHne BpOyHOBCKOM YacTuLbl?
e Kak nameHuTcs kapTnHa 6pOyHOBCKOro ABMXEHUS NpW yBENUYEHUM TeMNepaTypbl
e Kak nameHuTcs kapTnHa 6pOyHOBCKOro ABMXKEHUS, €CNU BOAHY 3MYNbCUIO
3aMEHUTb AMYINbCUEN HA rMnLEepUHe?

JTabopaTopHas pabota Ne 3 OnpeaeneHue cpegHen anvHbl npobera Monekyn Bo3ayxa

e CpepaHasa anvHa cesoboaHoro npobera Monekyn rasa, ocHoBHasi oopmyna,
3aBMCUMOCTb OT NapamMeTpOB COCTOSHWSA rasa.

e BHyTpeHHee TpeHue B rasax, gopmyrna HbloToHa.

o KoahdpuuneHT BHyTPEHHEro TpeHusi, ero pusmyeckn CMbICri, pasmMepHOCTb,
3aBMCUMOCTb OT NapamMeTpoB COCTOSAHWSA rasa.

e ®opwmyna lNyasenns.

e YCTPOMCTBO KanunnspHOro BUCKO3NUMeTpa, Xo4 paboTbl, 0COGEHHOCTM MeToAa.
O6paboTka pe3ynbTaTtoB N3MEPEHUN.

JlabopaTtopHas pabota Ne 4 M3y4yeHne 3aBUCMMOCTU KOIDPULMEHTA BA3KOCTU OT

TemnepaTypbl Ha BuckosnmeTpe OcTeanbaa

e MexaHn3M BHYTPEHHErO TPEHUSA B XXUAKOCTAX. PUINYECKUIN CMbICIT N pa3MepHOCTb
KoadhpuMLUMEHTA BHYTPEHHEIO TPEHUS.

e TemnepaTypHas 3aBMCUMOCTb KOIhPULMEHTa BA3KOCTUN XUOKOCTHN, OTNIMYME ee OT
aHarnormyHom 3aBMCUMOCTU 1151 ra30B.

e BnbiBog popmynel MNyasenns.

e YCTPONCTBO M NpuHUMN AencTBus BuckosnmeTpa OcTeanbaa, MeToanka paboThbl C
npnbopom.

JTabopaTtopHas pabota Ne 5 OnpeaeneHune koaduuneHTa BHYTPEHHEIO TPEHUA METO40M

Ctokca

e BHyTpeHHee TpeHue B xugkoctax. Popmyna HetoToHa.

o  KoadhdurUMEHT BHYTPEHHEIO TPEHUS, €ro (PU3N4ECKNMn CMbICH, pa3MepPHOCTb,
3aBUCUMMOCTb OT TemnepaTypbl XKUOKOCTU.

e [lageHue Wwapuvka B BA3KOW cpefe, npeaeribHasg CKOpOCTb NageHus, Bpems
YyCTaHOBIIEHUS NpeaeribHON CKOPOCTM.

e Meton Ctokca, ero ocobeHHOCTH.

e Kak obpabaTbiBaloT pesynbTaTbl UBMEPEHUIA, €CNIN YCINOBUS ONbITa He
BOCNPOM3BOAATCA?

JTabopaTopHas pabota Ne 6 OnpeaeneHue koaduruneHTa BHYTPEHHENO TPEHUS

pPOTaLUMOHHOIrO BUCKO3UMETPaA

e Cwuna BHYTPEHHEro TpeHusl, KOAMPULMEHT BHYTPEHHEIO TPEHNS, €ro PU3NYECKUNI
CMbIC1, pa3MepPHOCTb.

e YCTPOMCTBO POTALMOHHOIO BUCKO3MMETpPa, PU3NYECKME OCHOBbLI €ro paboThl.

e BbiBog pabouen oopmyna aons onpegeneHms KoaguuneHTa BA3KOCTH.

JlabopaTtopHas pabota Ne 7 OnpeageneHne OTHOLWEHMWS TEMMOEMKOCTEN ra3oB Mo cnocoby
KnemaHa n [esopma

e [lepBoe Ha4ano TepMoanHaMMKN.
e TennoemkocTb rasa. YaernbHasa v MOSisipHasi TENSIOEMKOCTU.




TennoemkocTn Npu NOCTOSTHHOM AaBfeHUU U NpU NOCTOSAHHOM ob6beme. CBA3b UX C
4yncnom creneHen ceoboabl MOMeKyn rasa.

BbiBecTn ypaBHeHne Manepa.

AanabaTHbIv npouecc. YpaBHeHWe 3Toro npouecca B nepeMeHHbix P — V (ypaBHeHue
Myaccona), P - T,V - T . 'paduk agnabatbi.

MeTog Knemana u lesopma ansa onpegeneHuns otHoweHus Cp/Cy .

JlabopaTtopHas pabota Ne 8 OnpeaeneHune koaduruneHTa NOBEPXHOCTHOIO HaTSXKEHNS

MEeTOA0M KOMMEeHcaLun pasHoCT AaBneHui

Mprpoaa cun NOBEPXHOCTHOIO HATSXEHMS.

[MoBEPXHOCTHOE HaTsXKeHUE N CBA3AHHbIE C HUM SIBIIEHUS: KanUnnapHOCTb,
CMadnBaHue, HecMadnBaHue.

BbiBog doopmynbl JTannaca.

MeTopq onpeneneHus koadduumneHTa NoBEPXHOCTHOIO HATAXKEHUA.
ToyHOCTb AaHHOro MeToaa.

JTabopaTopHas pabota N2 9 OnpeaeneHune koadpuruneHTa NOBEPXHOCTHOIO HaTSXKEHNS

XWAKOCTEN No mMeToAy OTpbiBa KOJibLa

Mpupooa cun NnoBEPXHOCTHOIO HATSXKEHUS.

[MoBEpPXHOCTHOE HaTSXKEHNE N CBSA3AHHbIE C HAM SIBIIEHUS: KanWUnspHOCTb,
cMadnBaHue, HecMadnBaHue.

Kakne cunbl 4eNCTBYIOT Ha KOMbLO, HAX04sLWEeEeCs B KOHTAKTE C NMOBEPXHOCTbIO
XNOKOCTN?

[MoyemMy B OTCYTCTBME BHELUHUX CUI Kanmv XXMAKOCTU NpuHMMatoT doopMy wapa?
Kak 3aBMcuT OT TeMnepaTypbl NOBEPXHOCTHOE HaTshKeHME XMaKocTn? Kak n nodemy
KO3(h(PMLMEHT NOBEPXHOCTHOIO HATAXKEHNS XXMOKOCTU CTAHOBUTCHA PaBHbIM HYMO?

JTabopaTopHas pabota Ne 10 U3ydyeHne 3aBUCMMOCTM KOIhPULMEHTA MOBEPXHOCTHOIO

HaTSXKeHUs OT TemnepaTypbl MeTogom KaHTopa- PebuHaepa

TepMmognHaMmnka NOBEPXHOCTHOIO HaTSXKEHUS.
3aBucMMoCTb k03ahdmLUMeHTa NOBEPXHOCTHOIO HATSHXKEHMSI OT TemnepaTypbl.
Metog KaHTopa — PebuHaepa: ocHoBa MeToaa, ero TO4YHOCTb.

JlabopaTopHasg patota N2 11 OnpegeneHune koaddumuneHTa 00 bEMHOro paclunpeHms

XNOKOCTEN

MpuynHa TeNNOBOro paclMpeHnsa TBEPAbIX TeN C TOYKN 3PEeHUS UX MOMEKYNISIPHOIo
CTpOEHUS.

KoadhdpmUMEHT NMHENHOIO paclUMpenunsi, ero Pusmvyecknuim CMbICr, pasmMepHOCTb,
3aBMCUMOCTb OT TemMnepaTypsbl.

CBs3b K03(h(PNLUNEHTOB JIMHENHOTO N OO BEMHOIO pacLUMpeHUst ASst U30TPOMHbIX
KpucTannos.

Kakyto n3 senuunH — AL unu L; — cnegyet namepste TOYHee, noYemMy 1 NpuMepHO BO
CKOJbKO pa3?

Moyemy B KayecTBe Lo MOXeT BbITb B3ATa ANUHA L, CTEPXKHSA, U3MepeHHasi npu
KOMHaTHOM TemnepaType?



ONEKTPUYECTBO U MarHeTU3m

(13 nabopaTtopHbIX paborT)

JTaBopaTtopHas paboTa 1. M3yuyeHne anekTpoHHOro ocuumnnorpada.

JTabopaTopHas paboTta 2. 3yyeHne anekTpocTaTny4eckoro noss.

JTaBopatopHas paboTta 3. MiccnegoesaHme npoueccoB 3apaga n paspaga KoHgeHcaTopa.
JTabopaTopHas pabota 4. OnpeneneHne yaenbHoro 3apsia afekTpoHa B BaKyyMHOM OMOAeE.
JTabopatopHaa pabota 5. OnpegeneHve yaenbHOro 3apsida 9MekTpoHa MeTonoM
MarHeTpoHa.

JTabopaTtopHas paboTa 6. IayuyeHne cerHeToaneKkTpuKos.

JTabopaTopHas pabota 7. OnpegeneHne TemnepaTypHON 3aBUCMMOCTU CONPOTUBIIEHUSA
MeTanmnos.

JTabopaTopHas paboTta 8. OnpegeneHne TemnepaTypHON 3aBUCMMOCTU CONPOTUBIIEHUSA
NoslynpoOBOAHMKOB.

JTabopaTopHas pabota 9. OnpeneneHne ropm3oHTanbHOM COCTaBMAAKOLLEN MAarHUTHOTO
nonst 3emnu npy NOMOLLN NOCTOSIHHOIO MarHuTa.

JTabopaTopHas pabota 10. OnpeneneHune anekTpoanHaMMYeCKOM NOCTOSAHHOMN.
JlabopaTopHasa pabota 11. OnpegeneHne ropusoHTanbHOM COCTaBnsloLWen MarHUTHOro
nons 3eMnu nNpy NOMOLLM TaHIFEeHC ranbBaHOMETpaA.

JTabopaTopHas paboTta 12. iccnegoBaHune neTnu ructepesunca peppomMarHeTmkos.
JTabopaTopHas paboTta 13. [NonynpoBOAHNKOBbLIE BbINPAMUTENN.

JTabopaTopHas paboTta 14. I3yyeHne 3aKOHOB NOCTOAHHOIO TOKa.

JlabopaTtopHasa paboTa 15. OnpegeneHue paboTbl BbIXxoAa 3f1EKTPOHA U3 MeTanna.

KomMnnekT BonpocoB K paboTamM f1abopaTopHOro npakTukyma.
JlabopatopHas pabota Ne 1. 3y4deHue anekTpoHHOro ocuunnorpada.

HasHnadeHue ocumnnorpada.

OcHOBHbIe YacTu ocuunnorpaga, Ux HasHa4vyeHue.

YCTPONCTBO 3MEKTPOHHONYYEBOM TPYOKN, HyBCTBUTENBHOCTb TPYOKN.

Kak nponsBogutca pokycmpoBka nyya?

Kak perynupyeTtcs sipkoCTb U306paXeHusi Ha aKkpaHe?

UTto Takoe CMHXpOHU3aUusl, Nno4eMy OHa Heobxogmma?

eHepaTop pa3BeépTKU. Ero HasHaveHne. OObACHUTL HEOBXOAMMOCTb
nmnoo6pa3Hom dOpPMbI HANPSXKEHUS Pa3BEPTKN.

8. CnoxeHve OByx B3aMMHO NepneHanKynapHbIX konebaHnn. durypbl Jinccaxy.
9. YMeTb NOCTPOUTb U300paXkeHne curHana Ha aKkpaHe no 3agaHHbIM
npenogaeartenem curHanam Ha "X’ n ’Y” nnactuHax.

10. OnpeneneHuve 4acToTbl cUrHana MetTogom Jlnccaxy.

11. OnpegeneHne 4acToTbl CUrHana MeToaoM KpyroBoun pasBePTKA.

12. OnpegeneHue casura a3 Mexay TOKoM 1 HanpsbkeHnem B RC — uenoudke.

NoohswNE

JlabopatopHas pabota Ne 2. M3ydeHne anekTpocTtaTtmyeckoro rnorisi.

1. MoHsTNe 06 anekTpocTaTU4eCcKoM nosie, ero CBOMCTBAXx.

2. HanpspkeHHOCTb 1 NoTeHUMar, CBA3b MeXay HUMM.

3. CwunoBble NMHWKM MO U 3KBUMNOTEHLUMAIBHBIE MOBEPXHOCTU, MX B3aUMHOE
pacnosioXeHue.

4. O6bsACHUTL, No4YeEMY B paboTe U3MEpPSIETCS pacnpeneneHne NoTeHUMarnoB, a He C

Hanps»>KeHHOCTbIO.



5. CBOWCTBO NOTEHUMANbHOCTU AMNEKTpocTaTnyecknx nonen. Pabora cun
3MNEKTPOCTaTUYECKOro Norsi.

6. Kak no akcnepuMeHTasibHO Mosy4eHHOM KapTUHE MNOoSIs BbIYUCTIUTDL 3HaYeHe
HaNPsPKEHHOCTW B J@HHOW TOYKe nosia?

INabopatopHasa pabora Ne 3. MiccneaoBaHue NPOLIECCOB 3apsana W paspsaaa KoHaeHcaTopa.

1. ONeKTPOEMKOCTb, €€ 3aBUCMMOCTb OT CBOWCTB cpeabl.

2. EMKoOCTb yeauHeHHOro NpoBoAHMKa, MOCKOro KoHaeHcaTopa. EamHnLbl eMKocTy B
cuctemax CH, CIC.

3. Kakme TokM MOXHO cuMTaTh KBa3CTaLMOHapHbIMN?

4., NoHATME 0 TOKax CMEeLLEHUS.

5. CBs3b Mexy TOKOM U HaMNpsPKEHNEM Ha KoHOeHcaTope

6. KakoBa uenb npeobpasoBaHus KoopavHaT B nonynorapmoMmyeckme npn nocTpoeHnm

3aBUCMMOCTEN HaNPshKEHVA 3apsiaa v paspsiaa oT BpeMeHN?

JlabopatopHas pabota Ne 4. OnpeaeneHne yaensHoro 3apsiga arfekTpoHa B BaKyyMHOM
avope.

Uto Takoe paboTa BbIxoaa 3MNEKTPOHOB U3 MeTanna?

MPUYMHBI OTKITOHEHWSI TEPMOSMIEKTPOHHOIO TOKa OT 3akoHa Oma.

YpaBHeHue borycnasckoro-JleHrmiopa (BbiBoA).

OnpepneneHne yaenbHOro 3apsiaa areKkTpoHa U3 3aKkoHa TePMOJNEKTPOHHOW AMUCCUA

NwNE

JlabopatopHas pabota Ne 5. OnpegeneHve yaensHoro 3apsiaa arekTpoHa MeETO40M
MarHeTpoHa.

UTo Takoe yaenbHbI 3aps ArnekTpoHa?

Kak oBwkeTtcs 3apshkeHHas Yyactvua B MarHUTHOM nosne?

Cwuna JlopeHua, e€ onpegeneHuve.

UTO Takoe MarHeTPOH, Kak OH YCTPOEH?

. Kak onpegensietcsi Kputuydeckoe 3Ha4yeHne MarHUTHOW MHAYKUMK 4151 MarHETpoHa?
OueHnTb TOYHOCTb MeTOAA.

agrwhE

JlabopatopHas pabota N2 6. M3yueHne cerHeToaneKkTpuKkoB.

1. Kakne 13 ananeKkTpmkoB OTHOCATCS K CErHETOSNEKTPUKAM.

2. Kak MOXXHO 06BbACHUTBL NPUPOAY CEMHETOINEKTPUHECKNX SBNEHN.

3. Kak ¢ nomousto cxembl Corepa-Tayapa HabntogaeTcst NeTNa AN3ANEKTPUHECKOro
rmcrepesuca.

4. Kak nponsBoguTcst kKanmbposka ocern ocumrnnorpada? Ykasarb obnacts NpMMeHeHus
CErHETOANEKTPUKOB.

JlabopatopHas pabora Ne 7. OnpegeneHne TemnepaTtypHOn 3aBUCUMOCTU CONPOTUBIIEHNS
METansos.

1. Knaccudomkaums Belects Ha MeTansbl, NOMYyNpPOBOAHMKN U ONANEKTPUKA. B 4ém
YCITOBHOCTb TaKoro AernieHna?

2. Pasnuune mexagy metannamu 1 nosnynpoBogHMUKaMU, NosynpoBOAHUKaMMU U
AN3MEKTPUKAMMN.

3. [MprymnHa BLICOKOW SMNeKTPONpPOBOAHOCTU METASIIOB.

4. O6BbACHUTL NPUYUHY BO3paCTaHWS 3NIEKTPUHECKOrO COMPOTUBIIEHNS METANSIOB C
TemMrepaTtypomn.

5. O6bsacHUTL MeToamky onpeaeneHns Ro n a no rpacuvky R = R(t).



6. MoHsATWE O CBEPXMPOBOANMOCTU.

JlabopatopHas pabota Ne 8. onpeaeneHune TemnepaTypHor 3aBUCUMMOCTM CONMPOTUBIIEHUS!

NosynpOBOAHMKOB.
1. OBbACHUTD PU3NHECKUIA MEXAHN3M MPOBOAMMOCTM B NOMYNPOBOOHMKAX.

2. BrvaHve npumecen Ha anekTponpoBOAHOCTL MOSYNPOBOAHUKOB.

3. OBBbACHUTD NPUHMHY YMEHbBLLIEHWST ANEKTPUYECKOrOo CONPOTUBIEHNSA NONYNpPOBOAHNKOB
C TemMneparypon.

4, O6bsacHUTL MeToamrKy onpeaeneHnsa Ry, n B no rpadmky 3aBncrumocTu norapmdpma

COnpoTuBIieHnd OT TemMneparypbl.

JlabopatopHas pabora N2 9. OnpeaeneHne ropu3oHTarbHOW COCTaBMAHOLLEN MAarHUTHOMO
nonst 3emnu Npm NOMOLLY NOCTOSIHHOIO MarHuTa.

1. MarHuTHoe none, ero rpadunyeckoe n3obpakeHune.

2. [None NOCTOsAHHBbIX MarHUTOB.

3. MprHUMN cynepno3vumm MarHUTHBLIX MOMen 1 ero NpUMeHeHne B JaHHOW paboTe.
4. AnemeHTbl opMaribHON TEOPUN MarHeTn3ma. NoHATME MarHUTHOM MaccChl. 3aKOH
KyrnoHa g5 MarHUTHbIX Nonen.

5. EavHunubl niamepenus B cuctemax C n CIrCM.

JlabopatopHas pabota N2 10. OnpeneneHne anekTpoamMHaMmMyYeckom NOCTOAHHOMN.
JlabopartopHas pabota Ne 11. OnpeneneHne ropnsoHTarbHOW COCTaBSOLLEN MAarHUTHOMO
nonst 3emnu nNpm NOMOLL TaHFEHC raribBaHOMETpA.

1. OnemMeHTbl 3eMHOro MarHeTuama. MarHuTHble 1 reorpadgouyeckme nontockl. MarHuTHoe
CKITOHeHWe. MarHMTHOe HaKrnoHeHMe.

2. MoHaTre marHuTHoro nonsi. OCHOBHAsA XapakTepuUCTUKa MarHUTHOIO MOSIA — UHAYKUWS.
JINHUM nHOyKuMK, X CBOUCTBA.

3. HanpspkeHHOCTb M MHAYKUMSA MarHUTHOro nons. EauHmLbl nsmepenna u .

4. MpuHUKMn cynepnosvummn nonen. 3akoH brno-Casapa-Jlannaca. Ero npymeHeHve npu

pacyeTe nons B LEHTpe KpyroBoro Toka. Ha yem ocHoBaH meToz onpegenernst Hy?

JlabopatopHas pabota Ne 12. MiccnenoBaHue netnuv rmcrepesnca heppoMarHETUKOB.
Kak knaccmdmumpoBaTtb MarHETUKA?

Kak obbsicHsieTcs npupoaa doeppoMarHeTUKOB?

B yem 3akntovaeTca siBneHne ructepesmca?

UTo Takoe MarHMTHasa NPoOHULAEMOCTb BeLLeCcTBa?

Kakol cMbICIn OCTaTO4HON MHAYKLMA U KOSPLUUTUBHOW CUSbI?

O6BbACHUTL METOAMKY U3yHEeHUs TcTepesnca C MOMOLLLIO ocuusiorpadoa.
O6BbACHUTL X04, OCHOBHOWM KPUBOM HAMAarHUYEHKS.

. Kak no coopme netnum ructepesunca onpenenuTb CBOMCTBa heppoMarHeTuka u
Tenrnosble NoTepu?

9. Kak ocyLuecTenseTcs kanmbposka ocuurniorpada B eanHuuax B n H?

ONoOA~LNE

JlabopatopHas pabota Ne 13. NMonynpoBoAHMKOBbIE BbINPSMUTENN.

1. HasHayeHwue BbinpsmuTenen.

2. MprHUKMN paboTbl NOMYNPOBOAHMKOBBLIX AMOAOB, X JOCTOMHCTBA.

3. MapameTpbl NonynpoBOAHMKOBBLIX AMOOOB.

4. 3aBUCMMOCTb BbIMPAMUTENBbHBIX CBOWCTB AMoA4a OT €ro BOfsT-aMnepHOn

XapaKTEPUCTUKM.



5. OcHOBHble CXxeMbl BbINMpAMIeHnad, X JOCTOMHCTBA N HEOOCTATKU.

6. OBBLACHUTL NPUHLMIN OCLMNIIorpachMpoBaHNs BOSBT-aMMEPHON XapakTepUCTUKN
avoaa.
7. Kakvm ob6pa3om JocTuraetcs CriaxknBaHue nyrnbcaumin BoINPSMIEHHOM Toka

JTabopaTtopHag pabora Ne 14 3yyeHre 3aKkOHOB NOCTOSAHHOIO TOKa
JlabopatopHas patora N2 13 N3yueHne TPEXANEKTPOAHON NamMmbl

1. YCTpOnCTBO, NPUHLUMN paboTbl 1 Ha3Ha4YeHWe Tpuoaa

2. ABneHune anekTpoHHOM ammcenn. PaboTa Beixoga v aHeprus depmm

3. OcHoBHble NapamMmeTpbl TPEXaANeKTpoaHou nbl JlabopaTtopHas pabota Ne 15
OnpeneneHne paboTbl Bbixoaa

4. Kak BO3HMKaeT TepMO3SEKTPOHHAs aMmnccua?

5. Uto HasbiBaeTcAa paboTon Bbixoga?

6. Ot yero 3aBucUT paboTa BbIxoaa?

7. Uem obbsacHseTCAa nosisreHne Toka HacbILLeHnA?

OnTuka

(13 nabopaTtopHbIX paborT)
JTabopaTopHas paboTta 1. OnpeaeneHne POKYCHOro pacCTosIHUS CNOXHOIo 06beKTUBA C
nomoLbo ontTndeckom ckambn OCK-2.
JlabopaTopHasa paboTa 2. ccnegoBaHue ANCNEPCUN CTEKISIHHON NPU3MBbI.
JTabopaTopHas paboTta 3. M3yyeHune cnekTpanbHoro npubopa YM-2. Onpenenexune
KpacHoM rpaHnubl poToaddekTa.
JTabopaTopHas paboTa 4. ViccnegoBaHne CNekTpoB NOrnoLeHnst pacTBOPOB.
JlabopaTopHas paboTta 5. IamepeHune nokasatensi NpefioMmeHnst XXMaKoCTen ¢ NOMOLLbLO
pedpakTromeTpa.
JTabopaTopHas paboTta 6. M3yyeHus saBneHns nHTepgepeHunmn ¢ MOMOoLLbLIO BUMNPU3MBbI
®peHens.
JlabopaTopHasa paboTta 7. OnpegeneHune AnmMHbl CBETOBOW BOJSTHbI C MOMOLLbIO KOnel
HbloToHa.
JTabopaTopHas paboTta 8. udpakuna ®PpeHenst Ha KpyriioMm OTBEPCTUM.
JTabopaTopHas paboTta 9. N3yueHune andpakunmn PpayHrodepa Ha Wenm n TOHKON HUTMW.
JTabopaTopHas pabota 10. NayyeHune andpakumnmn dpayHrodepa Ha OTBEPCTUAX
pasnnyHon oopMbl N peLLETKaXx.
JTabopaTopHas paboTta 11. lNony4yeHne n aHan1M3 NONAPU3OBAHHOIO CBETA.
JTabopaTopHas paboTta 12. IayueHne TOHKOW CTPYKTYpPbl 3€MEHON NIMHUN PTYTU C
nomoLubto MHTepdepomeTpa Pabpu-llepo.
JTabopaTopHas paboTta 13. [udpakuma nasepHOro n3nyyvyeHns Ha pasnunyHbixX Nnperpagax.
KomnnekT BonpocoB K paboTam n1abopaTtopHOro npakrukyma.

JTabopaTtopHas pabota Ne 1. OnpeageneHne OKYCHOro paccTosiHUS CIOXHOro ob6bekTnBa
C nomMoLublo onTuyeckom ckambn OCK-2.

e [lpenomneHune B nMH3e. opmMyria TOHKOM FNINH3bI.

e LleHTpupoBaHHas cucTema, ee kKapavHarbHble 3NIEMEHTbI.

e [locTpoeHne nsobpaxeHui B LEHTPUPOBAHHOW CUCTEME.

e MeToguka nsamepeHunin (HapucoBaTb M OOBACHUTBL X0 NyYyen, NpoaHann3npoBaTb

paboune opmyrbl, caenatb OLEHKY NOrpeLlHOCTEN N3MEPEHWUIA).

JTabopaTopHas pabota Ne 2. ViccnegosaHue ancnepcumn CTeEKNAHHON NPU3Mbl.




e YT0 Takoe ancnepcusa ceeta? dusnyeckme NpuUMHbLI gucnepcun. HopmansHas u
aHoMarbHas gucnepcus. Xapaktep 3aBUCMMOCTU MoKasaTtensd npefioMneHuns ot
ANWHBI BOSMHBLI B 06n1acT HopManbHOW U aHOMarTbHOW AUCNEPCUN.

e [lucnepcus BewlecTtsa. JInHenHasa u yrnosasi gucnepcus Npmusmbl.

e HasHayeHue 1 ycTpomncTBo roHnomeTpa.

e MeToguka nabopaTtopHon paboTbl. BeiBog paboyvern coopmynbl. CTOUHMKN
BO3MOXHbIX MOrpeLLIHOCTEN U UX OLeHKa.

JTabopaTopHas paboTta Ne 3. M3ydyeHune cnektpanbHoro npubopa YM-2. OnpeaeneHuve
KpacHoM rpaHuubl poTtoaddekTa.
e MoHOXpomaTop, CekTpoMeTp, criekTporpad; Ux NpUHUMN 4eNCcTBUs, YCTPOUCTBO.
e UYt0 Takoe cnekTp? JlMHenyaTbIn, NonocaTbin U HENPEPbIBHLIN CMEKTPbI.
e [loHATME O BHeLWHeM 1 BHyTpeHHeM poToadpdekTe. Mcnonb3oBaHune poToapdekta
B npmnbopax.
e 3akoHbl poToaddekTa n x o0bsAICHEHME. YpaBHEHNE SMHLLITENHA.

JlabopaTopHasg pabota N2 4. iccnegoBaHue CNeEKTPOB MOrfIOLLEHNSI PaCTBOPOB.
o  ®dusnyeckme NpUYNHLI NOrnoLweHNS ceeTa B BellecTBe. [1po3payHble OKpalLeHHble
N HeoKpalleHHble BELLECTBA.
e AHanus 3akoHa byrepa.
¢ MeToauka nabopaTtopHon paboThbl.

JTabopaTopHas pabota Ne 5. MiamepeHue nokasatensa NnpefioMNeHns XXuaKkoctem ¢
NOMOLLbIO pedpakTomeTpa.
e fIBNeHue NOMHOro BHyTPEHHEro oTpaxeHus (YCrnoBms BO3HUKHOBEHNSA U
dusnyeckoe obbsacHeHue). MNpumeHeHue.
e PaccmoTpeTb pacnpocTpaHeHue NperioMNeHHON 1 OTPaXeHHOW BOSHbI MPU NOSTHOM
BHYTPEHHEM OTPaXXEHUMW.
e [lokasaTb, YTO NPU NOSIHOM BHYTPEHHEM OTPaXEHUN BECb MOTOK AHEPrnm
OTpakaeTcs B NepBYyIo cpeay.
e YCTPONCTBO M3MEPUTENBHOM ronoBkM pedpakromeTpa. ObpasoBaHue rpaHuLbl
cBeTa U TeHn B npubope (xoa nyyen).
e OnTuyeckasa cxema pedpakromeTpa. 3a4em HyxxHa U Kak paboTtaeT npusma
NPSIMOTO 3pEHUS.

JlabopaTtopHas pabota Ne 6. I3ydeHnsa aBneHuns nHTepdepeHLmnmn ¢ NoMoLLb 6unpuamel
®peHens.

e UNHTepdepeHUnsa BOMH. Ycnosusa nHTepgepeHummn (4okasatb He06XoanMoCTb
HenepneHAMKYNsIPHOCTU U KOrepeHTHOCTH konebaHui ana HabnogeHms
NHTepdepeHLmn).

e Y10 Takoe pasHOCTb XxoA4a, onTMyeckasi pasHoCcTb xoga? Kak n noyemy OoHv BNUSAIOT
Ha MHTepPdEPEHUMNOHHYIO KapTUHY? YTO Takoe WwupuHa NHTepgepEeHLNOHHOM
nonochbI?

e [loyemy npu yBennuyeHnn pasmepoB NCTOYHMUKA yXyOLlaeTca BUOUMOCTb
NHTEpdepEeHUNOHHON KapTUHbI?

o UHTepdepeHUnoHHasa cxema ¢ bunpuamon ®peHens. Xoa nyyen. Metoguka
nabopartopHou paboTbl. BeiBog paboumx oopmyrn.




JlabopaTopHas paborta Ne 7. OnpegeneHne AnnHbl CBETOBOW BOMHbI C MOMOLLLIO Konew

HbloToHA.

[Monockl paBHOW TONLWUHBI, NX NoKanusaums.

Konbua HbloTOHa Kak npumep Nosioc paBHOWM TOMLWNUHBL. X0o4 nyyen, aHanua
paboyen opmynbl.

BrnvsiHne HeMOHOXpPOMaTUYHOCTU CBETA Ha Pas3NUYNMOCTb
NHTEepdepeHLUNOHHONKAPTUHDI.

JTabopaTopHas paboTta Ne 8. lndpakums OpeHens Ha KpyriomMm OTBEPCTUMN.

MoHaTne o apneHuun andpakunun. Qudpakumna GpeHens n gudpakums
®payHrodepa. MNpuHumn MNonreHca-PpeHensa n ero UCNosb3oBaHne Ans
006BbACHEeHUA andpakumm.

30Hbl ®peHens. BeiBoa paguyca 30Hbl peHensa ana cpepmyeckoro BOSIHOBOMO
dpoHTa.

Andpakumns dpeHensa oT Kpyrroro oteepcTus. ['padmyeckoe CrnoxeHne amnnuTyq,.
MeToauka nabopatopHoun paboTbl. OnTnyeckas cxema. AHanu3 paboumx popmyin.

JTabopaTopHas pabota Ne 9. U3yyeHnne gudpakumm ®payHrodepa Ha LWesim U TOHKOM

HUTW.
.
.

Ondpakumna dpayHrodepa Ha wenu.

Andopakumna dpayHrodepa Ha TOHKON HUTMW.

"paduk pacnpegeneHnss MHTEHCUBHOCTM cBeTa npu andpakumm Ha N wensx (ans
pasnn4YHbIX COOTHOLLEHUA Mexay a un b).

MeToauka paboTbl.

JTabopaTopHas pabota Ne 10. U3ydeHne gudpakumm ®payHroepa Ha 0TBEPCTUSAX

pasnuyHon oopMbl N peLLETKax

Ondpakuma PpayHrodepa Ha wenn (BbIBOL BblpaXXeHUsa Ans pacnpeneneHns
WHTEHCUBHOCTN).

BbiBOA pacnpeaeneHns MHTEHCMBHOCTM CBeTa Npu audpakumm Ha N wensax u ero
aHanu3 (NoNoXeHus rnaBHbIX N NOBOYHBIX MAKCUMYMOB Y MUHUMYMOB).

"padhuk pacnpegeneHms MHTEHCUBHOCTY ceTa npu andpakumm Ha N wensx (ans
Pas3fiMYHbIX COOTHOLUEHUIN MexXay a u b).

OB6BbACHUTL pe3ynbTaTthl AMdPaKUUN HA MESKUX KPYIIbIX YacTuLax.

BrnvsaHue yrna nageHus ceeTa Ha peLueTky.

JlabopaTtopHas pabota Ne 11. lNonyyeHne n aHanu3 noNspM3oBaHHOIO CBeTa

BpalyeHune nnockocTtn nonapusaumm B Kpuctannax u aMopdHbIX BeLecTBax, ero
NPUYKUHbI N 06BbSICHEHME. YaenbHoe BpalleHre. 3aBUCUMOCTb YAEMNbHOIo BpaLleHUs
OT ANWHbI BOSHbI cBeTa. Kakne ocobeHHOCTM CTpOeHUs BelecTBa NpmMBOaaT K
BpaLLEHUIO NSIOCKOCTM nonspusaummn?

OcHOBHble NpeAcTaBneHNa 0 ABOMHOM fydenpenomsieHnn, ero pmsmyeckue
NPUYUHBI.

MpaBuna (3akoHbl) Mantoca, nx o6bACHEHNE. YCTPOUCTBO U HAa3HaYeHne nNpuamMebl
Hukong. MNpoxoxaeHue ceeTa Yyepes cuctemy M3 AByx npmam Hukons.

OnTtnyeckasa cxema nonspumeTpa. NpuHumn paboTsl N YCTPONCTBO NONYyTEHEBOIO
aHanusaTopa. Yto n noyemy dyaet Habnogatecs, ecnm ydpatb CBETOPUNBLTP?



JlTabopatopHas pabota Ne 12. N3ydeHne TOHKON CTPYKTYPbl 3€NEHON JIMHUN PTYTU C
nomoLbio MHTepdepomeTpa dabpu-lepo

WHTepdepeHuma ceeTa

YcTponcteo nHtepgepometpa ®abpu-llepo

BbiBog, paboyen bopmyrbl

MeToamka paboTbl

JlTabopatopHas pabota Ne 13. [ndpakumnsa nasepHoOro n3ny4eHusi Ha pasrnmyHbIX
nperpagax
o [undpakuua PpayHrodepa Ha wenm (BbIBOL BblpaXXeHUsa Ans pacnpeneneHns
WHTEHCUBHOCTN).
e [paduk pacnpeaeneHns NMHTEHCUBHOCTM cBeTa Npu andpakumm Ha N wensx (ansa
PasfiMyHbIX COOTHOLWEHUN Mexay a u b). O6bACHUTL pesynbTaTbl AudpakumMm Ha
MENKUX KPYrblX YacTmuax

Kputepum oueHku- caadva nabopaTopHblx paboT

«3ayTeHox»: nabopaTtopHas paboTa BbinonHeHa. K Hen odhopmneH oT4ET. Npn oTBETE Ha
BOMpoCkI K labopaTtopHon paboTte obyvatowminca gaéT cogepxaTernbHble OTBETHI,
KOTOpble OTNNYaTCA NOrMYeCcKon NocneaoBaTeNbHOCTbIO, YETKOCTLIO N YMEHUEM aenaTb
BbIBOAbI. OByYaoWmMnCca 4eMOHCTPUPYET 3HAHUS NPUHLMNA EACTBUA N YCTPONCTBA
obopynoBaHus, Ha KOTOPOM BbINOSHANACk NabopatopHas paboTa.

«Hesa4dteHo»: nabopaTtopHas paboTa He BbiNosHeHa, MO0 Npu BbIMNOAHEHUN paboThbl He
odopmMIieH OTYET. B cniyyae BbiNnonHEHNA paboThl M rOTOBOro OT4éTa paboTta He
3a4yuTbiBaeTCs, ecnv oby4varowmncs He cnocobeH pacckasaTb O METOAMKE BbINOSHEHNS
paboThl U NpMHUMNE paboTbl 06opyaoBaHUS.




MepeyeHbL BONPOCOB K TeKyLLen aTTrecTaumm (3a4eT C OLIeHKON):
. KnHemaTtuka matepmnanbHon TOYKM; KNHEMATMKA TBEPAOro Tena.

1
2. dnHamuka YacTtuubl. 3akoHbl HbloTOHA.

3. InHamunka cuctembl YacTul,

4. Pabota. QHeprud. Imnynbc. 3akoHbl COXPaHEHUS.
5. lnHamuka TBepaoro tena.

6. KonebatenbHoe ABMKEHME.

7. OCHOBbI MeXaHUKn gedopMUpyeMbIX Ter.

8. Monekyrnbl 1 MexXMonekynsipHble B3anmoaencteus. CtaTucTnyeckoe onncaHme
CUCTEMbl MHOIMX YacTul,. MoeanbHblv ra3 Kak npoctenwas Moaesb CTaTUCTUYECKON
CUCTEMBI.

9. Temnepatypa Kak Mepa cpefHen KUHETUYECKON SHeprum Mmonekyn. bpoyHoBckoe
ABUXeHue. PacnpegeneHne Mosekyrn no CKOpoCTSM.

10. YpaBHeHne cocToaHna ngeanbHoro raza. OCHOBHbIE ra3oBble 3aKOHbI.

11. PacnpegeneHue monekyn no grnvHam npoberos, onbITbl MO N3MEPEHUIO CPeaHEN
ASIMHBbI NpoBeros Mosieky-.

12. PenakcaunoHHble npouecchl B ra3ax: 3akoHbl dypbe, HotoToHa- CTokca, Puka.
SBneHus nepeHoca.

13. PaspexeHHble rasbi.

14. lNpmeHeHne nNepBoro Hayana TepMoANHAMUKM K uaeanibHOMY raay.

15. BblumncneHme paboTbl rasa no pacluMpeHunto B n3onpoueccax. YpaBHeHne agnabarbi.
MonuTtponuyeckne npoueccsl.

MNMepeyeHb BONPOCOB K TEKYLEN aTTecTauum (3a4eT C OLIeHKOMN):

. QNeKTpoMarHMTHble B3aMMOLENCTBUA. DNEKTPoCcTaTuKa.

. MMpOBOOHUKM N ANSNEKTPUKM B SNEKTPUYECKOM MNose.

. NMOCTOSIHHBIN ANEKTPUYECKNIA TOK.

CTtaumoHapHble MarHuTHble nNons. MMpomarHuTHble 3 dEKThI.

. QNeKTpoMarHuTHast UHAYKUMSI.

. YpaBHeHnsa Makcsenna. OCHOBHbIE CBONCTBA 3NIEKTPOMArHUTHOIO Nonsi.
. MepeMeHHbIN TOK. DNEeKTPOonpPOBOAHOCTb.

. KoHTakTHble sBneHus. TepMoanekTpoHHast aMUCCUSI.

. QNEeKTpUYEeCKNn TOK B rasax.

©CONODUAWN =

Kputepum oueHKM obyYaroLmxca Ha TeKyLen atrectaumm (3a4€T1 ¢ OLEeHKON)

OueHka «omrnu4yHO»:. ypoOBEHb CPOPMMPOBAHHOCTM  KOMMETEHUMA —  BbICOKWUW
(yrnybneHHbin). lNMonHoe cooTBETCTBME OTBETA CTyAEeHTa Ha npeanaraeMbii BOMpocC
YeTbIPEM BbllLEYKa3aHHbIM MoKa3aTensam u ocBaMBaeMbiM KomneTeHumam. KomneTeHuun
CchOpMMpPOBaHbI MOMHOCTLIO, NPOSBISITCS U UCNOMb3YITCA CUCTEMATUYECKU, B MOSTHOM
06bEéMme. [laHHbIN ypoBEHb NPEBOCXOAMNT, NO KpaHen Mepe, No 0gHOMY U3 NepednCrieHHbIX
BblLLEe nokasaTesnen NoBblWeHHbI (MPOABUHYTLIN) YPOBEHb.

OueHka «xopowo»: YpoBeHb CHOPMUPOBAHHOCTM KOMMETEHUMA — MOBbILEHHbIV
(npoaBuHyTbIN). OTBET CTyaeHTa BbISBNSET HeQOCTaTOYHOe BrageHue HeobxoauMbiMu
TEOpPEeTUYECKMMUN N NPAKTUYECKMMM HaBblikaMn. KomneTeHuun B Lenom cpopmmpoBaHbl, HO
NPOSIBAAIOTCA U UCNONb3YOTCA (PpparMeHTapHO, He B NOSTHOM O06bEMeE, YTO BbipaXkaeTcs B
OTAENbHbIX HETOYHOCTSX (HeCyleCTBEHHbIX owwmnbkax) npu oTtBete. OTBET OTNMYaeTcs
MeHbLUEN 06CTOATENbHOCTLIO, rMy6nHON, 060CHOBAHHOCTBLIO 1 MOSTHOTON, YEM MPU BbICOKOM




(yrny6néHHom) ypoBHe cOpMMPOBAHHOCTU KoMneTeHumi. OgHako AonyLlieHHble OWMOKM
MCNpaBnAlTCA CaMUM CTYAEHTOM Mnocrie AO0NOMHUTENbHbIX BOMPOCOB NpenofaBaTens.

[laHHbIN YypOBEHb NPEBOCXOAUT, MO KparnHen mepe, No OAHOMY U3 NepeYNCIieHHbIX Bbille
nokasaresnen noporosbi (6a30BbIN) YPOBEHD.

OueHka «y0o8riemasopumesibHO»: oTeeT cTygeHTa oTnnyaeTcs
HenocneoBaTeNbHOCTbIO, HeyMeHMeM  JenaTtb  BbiBOAbl, CnabbiM  OCBOEHMEM
TEOpEeTUYECKNX U NPaKTU4YECKNX HaBblkoB.KoMneTeHumMn copmmpoBaHa B obLWmMx yepTax,
NPOSIBMIAITCA M UCMOMb3YHTCA CUTYaTUBHO, YaCTUYHO, YTO Bblpa)kaeTcs B JOMNyCKaeMblX
HETOYHOCTAX W CYLLECTBEHHbIX OWKMOKax npu OTBETe, HapyLUEHUU FOTMKU U3NOXEHUS,
HEeyMeHMM apryMeHTMpoBaTb U 060CHOBbIBaTb CYXXAEHUS N NPOECCMOHAIbHYIO MO3ULMIO.
[aHHbIN ypoBeHb obsA3aTeneH Ans BCeX OCBaMBalOLWMX OCHOBHYH O6pasoBaTeribHyH
nporpammy.

OueHka «Hey008/1emeopuMmMesibHO»: KOMNETEHUUN He CHOPMMPOBAHbI, YTO BblpaXkaeTcs
B pPa3pO3HEHHbIX, 6eCCUCTEMHbIX, OTPbIBOYHbLIX 3HAHUAX, [OONyckaeMblX rpyobbix
npodeccnoHanbHbIX OWKUbKax, HeyMeHUW BblAeNATb [MNaBHOE W BTOPOCTENEHHOE,
CBA3bIBAaTLTEOPUIO C MPAKTUKOW, YCTaHaBNMBaTb MeXnNpeaMeTHble CBA3N, (hOpMYynNnpoBaTh
BbIBOAbl MO OTBETY, OTCYTCTBUM COBCTBEHHON NPOEeCCUOHANTbHON MO3NLUM.

Ecnn cTygeHT He ocBamBaeT ANCUMNIIMHY B YCTAHOBNEHHOM NporpaMmmon o6beme U
B CpOKW, onpenenéHHble rpadpukom y4vyebHOro npouecca, OH He [ornyckaetca K
NPOMEXYTOYHOW aTTecTauumn no gaHHomy Buay y4ebHon paboThbl.

®akT HeBbINONMHEHMA TpeboBaHUN, NpeabABASEMbIX K CTyOEeHTY MNpyv OCBOEHWUM
ANCUNNANHBI «DU3nKa» U OTPaXKEHHBIX B BblLLeNepeyYncrneHHbIX Kputepusax, pukeupyetcs
B BEJOMOCTU OLEHKOW HeydoeriemaopumersibHO.



Cnucok BonpocoB AN KOHTPONbHO-U3MepUTenbHbIX MaTepuanoB K
NPOMEXYTO4YHOU aTTecTauuu (dKk3ameH )

=

MpeomeT 1 3agayn onTUKK

2. Oudppakums dpayHrodepa. MNpeaen paspeLuatowiern cnocobHOCTH

ONTU4eCKNX NpnbOpoB.

YpaBHeHMe NOCKON MOHOXPOMAaTUYECKOW BOSHbI.

Aundpakums ceeta. MpuHumn MNonreHca-dpeHens.

YcnoBua Ha rpaHuue pasgena npospayHbix cpeq. KoadpdpuuneHTsl

NPONYCKaHNA N OTPaKEHUSI.

6. OQudpakums OpeHens Ha oTBepCTUn, Wwenu. 3oHbl PpeHensa un
crnvpans KopHto.

7. lMocTynaTtbl reomeTpuyeckon onTukn. MpuHuun Gepma.

8. npakumoHHas peLuéTka.

9. [InanasoHbl 3rneKTpoMarHUTHbIX BOMH. Buaumeln ceeT, KpuBas
OTHOCUTENBbHOMW CNEKTPanbHOW YyBCTBUTENBHOCTHU rfnasa.

10.TMonapusaums ceeTa.

11. doTOMeTpPUYECKME BEMNYMHDI.

12. dopmynbl PpeHend. Yron bprocTepa.

13.TlpenomneHne Ha cdeprnyeckon NOBEPXHOCTU. TOHKas NnH3a.

14.[1BorHOE ny4venpenomreHme.

15. LleHTprpoBaHHbIE OMNTUYECKNE CUCTEMDI.

16. ckyccTBEHHOE ABOWHOE INydenpenomMneHume.

17.CnoxeHune LeHTPUPOBaHHbIX CUCTEM. ToncTas fiMH3a.

18.0OnTn4eckast akTMBHOCTb.

19.TlorpellHOCTM ONTUYECKUX CUCTEM N METOAbI UX YCTPaHEHMUS.

20.ducnepcus ceeTa. Knaccmnyeckas Teopus gucnepcun.

21.0nTn4ecKne NHCTPYMEHTDI.

22.TornoLleHne n paccesiHne ceeTa.

23.CseTocuna obbektusa.

24.N3ny4eHne ceeTa. Bugbl nanyyeHms, nx ocobeHHoCTH.

25.NHTepdepeHuns, ycnosus e€ HabnogeHns. KorepeHTHOCTb.

26. Tennosoe nanydeHue. ®opmyna NnaxHka.

27.0nbIT KOHra. JnnHa v WwmnpuHa KorepeHTHOCT!.

28.BblHy>xaeHHoe nanyyveHne. KoappnumeHTbl SNHWTENHA.

29.Knaccuyeckune nHtepepeHUNoHHbIE CXEMBI.

30.OnTun4eckne KBaHTOBbIE rEHEPATOPBI.

31.HTepdepeHLMs B TOHKUX NNEHKAX.

32.HennHenHasa onTtuka.

33. MHoronyyeBas uHtepgepeHuma. MHtepdpepomeTtp dabpu-llepo.

ok ow



Mpumep KOHTPOIbLHO-U3MEPUTENbHbLIX MaTepuanos
KNpOMeXyTo4YyHOU atTrecTtaumm (3k3ameH)

YTBEP>XOAHKO
3aBeaytowmi kacdbeapon obuien pusnkm
(Typuwes C.1O.)

HanpaBsnenune noarotoBkn 11.03.04 "3NeKTPOHMKA N HAHOSNEKTPOHMKA"

Oucumnnuua_ b51.0.13 Pusumka

dopma obyyeHusi__oyHas

Bug KOHTPONA__3K3aMeEH Buag artTtectaumm___npomexyToyHas

KoHTponbHO-Uu3MeputenbHbIn matepuan Ne

1. MpeameT n 3agavm oNTUKMK.

2. Andpakuunsa dpayHrodepa. MNpenen paspelsatoien cCnocobHOCTU
ONTUYECKMX NPpNBOPOB.

CocTtaBuTtenb 3aHuH N.E.

nodnuce pacuwugposeka
nodnucu



lMpomexyTodHas aTTecTauusa no AUCLUMNIMHE — 3K3aMeH. B npunoxeHue kK gunnomy
BHOCUTCH OLEeHKa Oomsu4yHo/xopouwlio/ydoernemeopumeribHo. MNpomexyToyHast atTectaums
NPOBOANTCA B COOTBETCTBUM C [MONOXEHNEM O NPOMEXYTOYHON aTTecTaunmn obyyarowmxcs
no nporpaMmmam BbicLlero obpasoBaHunsi BopoHeXCKOro rocyaapCTBEHHOMO YHMBEpPCUTETA.

KpI/ITepVIVI OLIEHKM (3K3aMeH no TeopeTn4ecKkomy Kypcy «d>|/|3|/||<a»):

OueHka «OmMU4YHO»:. YPOBEHb CHOPMUPOBAHHOCTM KOMMETEHUUN —  BbICOKUN
(yrnybneHHbin). lNMonHoe cooTBeTCTBME OTBETA CTyAeHTa Ha npeanaraeMbli BOMpoC
YeTbIPEM BbllLEYKa3aHHbIM MOKa3aTensam u ocBavBaeMbiM KomneTeHumam. KomneTeHuun
chopMMpPOBaHbI MOSTHOCTLIO, NPOSBIAIOTCA U UCNOMb3YIOTCA CUCTEMATUYECKU, B MOSTHOM
06béMme. [laHHbIN ypoBEHb NPEBOCXOAMUT, NO KparHen Mepe, No 0gHOMY U3 NepPednCIiEHHbIX
BblLLE NoKasaTenien NoBblWEHHbIN (MPOABUHYTLIN) YPOBEHD.

OueHka «xopowo»: YpOBEHb CHOPMUPOBAHHOCTN KOMMETEHUUN — MOBbILEHHbIN
(npoaBuHyTbIN). OTBET CTydEeHTa BbIABMNAET HeOoCTaTOYHOE BrafjeHMe HeobXxoauMbIMU
TEOpPEeTUYECKNMUN N NPAKTUYECKUMM HaBblkaMn. KomneTeHuun B LenomM chopMmnpoBaHbl, HO
NPOSIBIIAIOTCA U UCNONb3YTCA (PpparMeHTapHO, He B NOSTHOM O6bEMe, YTO BbipaXkaeTcs B
OTAENbHbIX HETOYHOCTSX (HecCylecTBEHHbIX owwunbkax) npu oTtBete. OTBET OTNMYaeTcs
MEeHbLLEN 06CTOATENBHOCTLIO, rNYO6NHON, 06OCHOBAHHOCTLIO U MOSTHOTOMW, YEM MPU BbICOKOM
(yrnybnéHHom) ypoBHe cOopMUPOBaAHHOCTU KoMmneTeHumnn. OgHako AonyLieHHble OLNOKM
MCNpaBnAlTCA CaMUM CTYAEHTOM MNocrie AO0MNOMHUTENbHbIX BOMPOCOB NpenogaBaTens.

[laHHbIN YPOBEHb MPEBOCXOANT, MO KpanHen mepe, No OAHOMY M3 NEPEYNCIEHHbIX BbilLE
nokasarenen noporosbi (6a30BbLIN) YPOBEHD.

OueHka «yoosriemaopumesibHO»: oTBeT CTyAeHTa oTnmyaeTcs
HenocnenoBaTeNbHOCTbIO, HeyMeHMeM  denaTtb  BbiBOAbl, CnabbiM  OCBOEHMEM
TEOpPEeTUYECKNX MU NPaKTU4YEeCKNX HaBblkoB.KomneTeHumMn copmmpoBaHa B 06X YepTax,
NPOSIBMIAITCA M UCMOSb3YHTCA CUTYaTUBHO, YaCTUYHO, YTO Bblpa)kaeTcs B JOMNYyCKaeMbIX
HETOYHOCTAX WM CYLLECTBEHHbIX OWMOKax npu OTBETe, HapyLUEHUW FOMMKU U3NOXEHUS,
HEeyMeHMM apryMeHTMpoBaTb U 0B60CHOBbIBaTb CYXXAEHUS N NPOECCUOHANBbHYIO MO3ULMIO.
[aHHbIn ypoBeHb obfA3aTenieH Ans Bcex OCBauBalLWMX OCHOBHYHO ObpasoBaTeribHYyHo
nporpammy.

OueHka «Hey008/1eme8opuUMEsIbHO»: KOMMNETEHLNN HEe CHOPMMPOBAHbI, YTO BblpaXkaeTcs
B pPa3po3HEHHbIX, OEeCCUCTEMHbIX, OTPbIBOYHbIX 3HaHUAX, [OOMNycKaeMblX rpybbix
npodeccuoHanbHbiX OWKnbKax, HEyMeHUW BbIAEeNsATb [MaBHOE W BTOPOCTENEHHOoe,
CBA3bIBATbTEOPUIO C MPAKTUKOW, YCTaHaBNMBaTb MeXNpeaMeTHble CBA3N, (hOpMYynNnMpoBaThb
BbIBOAbI MO OTBETY, OTCYTCTBMM COOCTBEHHON NPOGECCUOHANBHOM NO3ULINN.

Ecnn cTygeHT He ocBamBaeT ANCUMMNIIMHY B YCTAHOBNEHHOM NporpaMmmon 06beme U
B CpOKW, onpegenéHHble rpadmkoMm yyebHOro npouecca, OH He [AonyckaeTcs K
NPOMEXYTOYHOW aTTecTauumn no gaHHomy Buay y4ebHon paboThbl.

dakT HeBbINONHEHUs TpeboBaHW, NpPeabABASEMbIX K CTYAEHTY MNPU OCBOEHUM
ANCUNNANHBI «DU3NKa» U OTPAXKEHHBIX B BblLLENEePEYNCIIEHHBIX KpUTEPUSAX, brkcupyetcs
B BEAOMOCTU OLIEHKOW HEeyA08/1eM8opPUMESIbHO.



®oHA OLEeHOUYHbIX cpeacTB ChOPMMPOBAHHOCTU KOMMNETEHLUN
Koa u HaMmeHoBaHWe KOMNeTeHLUM:
ONK-1.1
[leMoHCTpupyeT 3HaHMsA pyHAaMEHTanbHbIX 3aKOHOB NPUPOAbI U OCHOBHBIX (PU3NYECKMX 1
MaTeMaTUYeCKMX 3aKOHOB

nepuo,q OKOH4YaHuA (bOpMI/IpOBaHVIFl KoMneTeHumu: 3 cemMecTp

MepevyeHb AucuunnuH (Moayrnen), MNpPakTUK, y4vacTBywWUX B ¢opMUpoBaHUU
KOMNneTeHUNK:
Oucumnnuubl (mogynum) (6nok 1):

51.0.13 ®usunka (1 - 3 cemecTp)

Hepequb 3apaHuMKM ons npoBepKu C(*)OpMVIpOBaHHOCTM KOMneTeHUNu:

1) TecToBble 3aaaHnsa (KUPHLIM LLUPUETOM BblaeneH npaBuiibHbIA OTBET):

1. B kakmx cuctemax otcyeTa BbIMOMHAKTCSA 3aKOHbI AMHaMUKM HbloToHA?
a) B nobbix, 6) B uWHepumanbHbIX, B) B CUCTEMax OTCYeTa, ABMXKYLLMXCS
nocTynaTesnbHO.

2. 3akoH coxpaHeHus umnynbca P = const BbinonHaeTcs:
a) 4nsi 3aMKHYTOW cUCTeMbl Ten B MHepUMarbHbIX cMCTeMax oTcyeTa, 6) ansa nobon
CUCTEMbI TEN B MHEPUMATIbHBIX CUCTEMAaX OTcYeTa, B) AN 3aMKHYTOW CUCTEMbI TEN
B NIOObIX cucTemax oTcyeTa, r) gnga nbon cuctembl Ten B NOObIX cuctemax
oTcyeTa.

3. Cwunbl Ha3biBalOTCSA NOTEHUWANbHBIMU, ECN:
a) nx paboTa Ha 3aMKHyTOM MNyTM paBHa Hynw, 0) nx paborta Bcerga paBHa
NOCTOSIHHOM BeNiMYUHE, B) MX paboTa He 3aBUCUT OT TPaeKToOpun, MO KOTOPOW
nepemMeLLaeTcs Teno n3 04HOM TOYKU CUNOBOrO NOJIS B APYTYHO.

4. CBoboaHble rapMOHUYeckme KonebaHus coBepLuaoTcs Nog AENCTBUEM:
a) NOCTOsAAHHOM cunbl F = const; 6) ynpyron (kBasnynpyron) cunbel F = -kr; B) cunbl,
N3MEHSIOLLIENCA NO rapMOHMYECKOMY 3aKkoHY F = Fo cos wt

5. B cocTofHMM TepmoanHaMMyecKoro paBHOBECUS TemnepaTtypa cucTeMbl
a) MOXeT MeHATbLCA, 6) BCclogy NOCTOsIHHA, B) YMEHbLUaeTCs.

6. Kakum cnocobom MOXHO M3MEHUTb BHYTPEHHIO 3HEpruto Tena?
a. Tonbko coBepLieHMEM paboThbI.
b. Tonbko Tennonepeaaven.
c. CoBepweHuem paboThbl U Tennonepenaven.
d. BHYTpEHHIOI SHEPIUIO TeNna N3MEHNUTb HEIb3S.
7. lNepBoe Havano TepmogmHamukun. TennoTta, coobliaemasa cucteme naeT Ha:
a. coBepLUueHue paboTbl NPOTUB BHELIHUX CUIT U U3MEHEeHUe BHYTPEHHEN SHEPIM
b. HarpeBaHue
C. oxnaxgeHue
d. nepemelleHne cuctTembl

8. 3anucaTtb BblpaxeHne a5sa BEeKTOopa HaI'IpFI)KéHHOCTI/I ANIEKTPUHECKOIO MNoJid 4yepes
noTeHunan nonA.

Omeem: .E=-grad@



9. 3anucaTtb BblpaxkeHue Ans HanpspkeHHOCTM M noTeHuuana noss, Co34aBaeMoro
TOYEYHbIM 3apsSA0M

Q __Q

brrg er®’ Are,er

Omeem: .

10.Kakon chopmyrion onpenensieTca EéMKOCTb KOHAeHcaTopa?
Omeem: C=Q/¢p,.
11.3annwunTe opmyny, BbipaxawLlyto 3akoH buo-Caeapa Ons TOHKOro npoBoAa.
11 i, I si
aB= )L wmm ap=f ISy
Omeem: 4z F 4T
12.K kakomy ananasoHy OTHOCUTCA n3nyyeHne ¢ ArnvHoun BosiHbl 100 HM?
Omeem: a) ynbTpadumoneTtosomy, 6) BUOUMOMY, B) UdppakpacHOMY.
13.3anuwwmnTe BblpaxeHue A5is BEKTopa HanpshKEHHOCTU 3NEKTPUYECKOro nons B
NSIOCKOM MOHOXPOMAaTUYECKOMN BOJSIHE.

E =E,cos c?)[ r—'—| +a
o/
Omeem:

14.3anvwmnTe opmyrny TOHKOM NNH3bI B BO3AYXE.

Omeem: 1/a=1/b=1/f r ge f — bOKyCcHOe paccTosiHne NMH3bI, a U b — paccTosiHMS OT
06beKTa A0 NUH3bI U OT NIMH3bI 40 U300paXKeHUs!, COOTBETCTBEHHO.

15. NMepeuncnunTte N3BeCcTHble BamM BUAbI MOrPELLIHOCTEN ONTUYECKUX CUCTEM.
Omeem: chepuyeckas abeppauns, Koma, acTurmaTmam, AUCTOPCUS, XpoMaTudeckas
abeppauus.

2) pacyéTHble 3aaayvu:

1. Teno npowno MonoBUHY NyTU C V=4 M/C; BTOPYI MOSIOBUHY NyTU C V=6 M/C; ero
CpeaHsa CKOpPOCTb...

Omeem: . 4,8 m/c

2. Koneco pagnycom R = 10 cm BpalLaeTcd Tak, YTO 3aBUCUMOCTb JIMHENHOW CKOPOCTU
TOueK, nexawumx Ha oboae Koneca, oT BpEMEHN ABMXKEHNSI 4AeTCHA YPaBHEHUEM V =
At + Bt?, A = 3 cm/c? n B = 1 cm/c3. Haintu yron, coctaBnsieMblii BEKTOPOM MOTHOMO
YCKOPEHUS C paanycoM Korieca B MOMEHTbI BpeMeHu t = 1¢ nocne Havana
ABWXEHWS.

OtBeT: tg a=ar/an ;tg 0=3,13.

3. C npoTUBOMOMOXHbBIX CTOPOH LUMPOKOrO BEPTMKANbHOIO cocyda, HamOfIHEHHOro
BOJOW, OTKPbLINN ABa OAWHAKOBbLIX OTBEPCTUSA, Kaxagoe nnowaabto S = 0,50 cm? .
PacctosHue mexagy HuMm no BbicoTe Ah = 51 cMm. Hantn pesynbTupytoLyio cuny
peakumn BbiTeKatoLen Boabl.

Omeem: F = 2pgSAh = 0,50 H.

4. LWap maccon 198 r HanonHeH a3oTOM M HaXOAUTCH HENOABMXKHO B BoAe Ha rnybuHe
73 m, roe Temnepartypa Bogbl C. Hawntm maccy asorta B wape. ATMocdepHoe
nasneHue pasHo 100 klMa. MonspHaa macca asota 28 r/mosfb, yHMBepcarnbHas
razoBas noctosiHHas 8300 [Ox/(kmonb - K).



Omeem: 2.

5. B cocyaoe Haxoautca cMmecb my = 7,0 r asota 1 m, = 11 r yrnekucnoro rasa npu
Temnepatype T = 290 K n gasneHuun p = 1,0 atm. Hantn nnoTHOCTb 3TON CMecH,
cuyuTas rasbl MgeanbHbIMU.

Omeem: m;/m, = (1-a/M)l(@/M; —=1) = 0,50, a = mRT/(pV).

6. O6bem mMonda ngeanbHOro rasa c nokasarenem agnabartbl Y UISMEHSIOT MO 3aKoHy V
= a/T , rge o — NoCTosiHHadA. HanTu KonuyecTBo Tenna, nosly4eHHoe rasom B 3TOM
npouecce, ecnu ero TemnepaTypa Ucnbitana npupatleHue AT.

Omeem: Q = RAT (2 - y)/(y — 1).

7. Hantn kanunnapHoe gaBrieHve B Kanenbkax pTtytn anametpa d = 1,5 mkm (o = 487
MH/m).

Omeem: Ap =4o/d =13 aTm.

8. Moaynb HanpsKeHHOCTU 3EeKTPUYECKOro Nons B AaHHOM TOYKE MpU YMEHbLUEHUN
3apsiga cosgatowlero none B 3 pasa...
OTBeT: ymMeHblMTCSA B 3 pasa.

9. B anekTpoMarHMTHOM Hacoce ANnd nepekaykyu pacnfiiaBfeHHOro meTanna y4yacTok
Tpybbl C METanNNoOM HaxoANTCA B OQHOPOAHOM MarHUTHOM Mnofe ¢ nHaykumen B (cwm.
PUCYHOK). Yepes aToT yyacTok TpyObl B NepneHanKynapHoM BekTopy B 1 ocu TpyObl
HanpaeneHMn NPonyckarT paBHOMEPHO pacnpeaeneHHbl Tok |. Hantm na3bbitouHoe
nasneHune, cosgasaemoe Hacocom npu B =0,10 Tn, =100 Ana = 2,0 cm.

- ./__/"
Pl il Vel

=
"j|/‘// P -

Omeem: Ap = 1B/a = 0,5 k[a.
10. MmeeTca 6eckoHeuHasi nnacTuHa M3 04HOPOAHOro doeppoMarHeTmka ¢
HaMarHM4yeHHoOCTblo J. HanTtm BekTopbl B 1 H BHYTpW 1 BHE NNacTuHbI, €Crn BEKTOP
J HanpaeneH nepneHaKynsapHO NOBEPXHOCTU MAACTUHbI.
Omeem: B = 0 Bctoay, BHe nnactuHbl H = 0, BHyTpn H = —=J.
11.HanpsikeHne Ha KoHuax nposoaHuka 8B, conpotuBnenune 4 Om, cuna Toka paBHa...
1) 1A
2) 2A
3) 4A
4) 32A

12. Pagmnonokatop paboTtaet Ha anvHe BonHbl A = 50,0 cm. HanTtu ckopocTb
npubnmxatoLeroca caMonéTa, ecnu Yyactota GueHnn mexagy curHanamm
nepegarymka n OTPaXXEHHbIMU OT caMOSIETa B MECTE pacrnonoXeHus fiokatopa Av =
1,00 klw,.

Omeem: v = AAV/2 = 900 Km/u.

13.lMepen BbINYKNON NOBEPXHOCTLID CTEKMAHHOW BbIMYKNO-NIIOCKOM NUH3bI TOMLWNHBI d
= 9,0 cm HaxoauTcsa npeameT. Ero nsobpaxeHne obpasyeTcsa Ha NiIOCKon
NMOBEPXHOCTU NMH3bI, KOTOPas CNYXUT 3kpaHoM. OnpeaenuTb NonepevHoe
yBenu4eHne, ecnun paanmyc KpMBU3HbI BbINMYKITOM MOBEPXHOCTU NMUH3bI R = 2,5 cMm.

Omeem: B = 1-d(n-1)/nR = -0, 20.



14. Ha pucyHke nokasaHa cxema uHtepcepomeTpa Ans nuaMepeHns nokasarenen
npenomrieHns Npo3payHbIxX BewecTB. Ha cxeme S — y3kas wwenb, ocBelaemMas
MOHOXpOMaTnyeckum ceBetoM A = 589 HMm, 1 1 2 — oBe ognHaKkoBble TPYOKK C
BO34YyXOM, AfiMHa kaxaon ua kotopbix | = 10,0 cm, D — gnadparma ¢ aByms
wenamu. Korga Bo3ayx B Tpybke 1 3aMeHunM ammumakom, To MHTepdepeHLMoHHas
KapTuMHa Ha akpaHe P cmecTtunack BBepx Ha N = 17 nonoc. [Nokasartesnb
npenomnenus so3gyxa n = 1,000277. OnpegenuTb NokasaTtesb NpesioMneHus
aMmmMmunaka.

D P

Omeem:n’=n+ N A/l =1,000377.
15. ToYeYHbIn UCTOYHUK cBeTa C ANMHOM BOSTHbI A =0,50 MKM pacrnonoXeH Ha
paccTosiHun a = 100 cm nepepq anadparmMon ¢ KpyribiM oTBEPCTUEM paauyca I =
1,0 mm. Hantn pacctosHmne b ot anadparmel 40 TOUKM HAbNOAEHNSA, OISt KOTOPOW
4Ymcno 30H PpeHenda B OTBEPCTUM COCTaBnsieT m = 3.

Omeem: b = ar?/(mAa —r?) = 2,0 mm.



Koa n HaumeHoBaHMe KOMNETeHUUMU:
OlnK-1.2
MpumeHsieT husanyeckme 3akoHbI U MaTeMaTUYeCKMe MeToAbl AN pelueHus 3agay
TeopeTUYeCKOro U NPUKNagHoro xapakrepa

Mepuon okoHYaHUA chopMUpoBaHUA KOMMNETEHUUU: 3 ceMecTp

MepevyeHb AucumnnuH (Moaynen), NpPakTUK, y4vacTBywWMUX B ¢opMupoBaHum
KOMNeTeHLUUK:

Ouncumnnunbl (moaynu) (6nok 1):

51.0.13 ®usuka (1 -3 cemecTtp)

MepeyeHb 3aaaHui AnNsa NnpoBepku cPOPMUPOBAHHOCTU KOMMETEHLINK:

1) TecToBble 3agaHnNsA (KUPHbLIM LWWPUATOM BblaeneH NpaBuiibHbIN OTBET):

1. MrHoBeHHasi CKOPOCTb MaTepUanbHON TOYKU - ...

1) BeKTOpHasi BeIMiMHa NepBoOM NPOU3BOAHON pagnyc—BeKTopa No BpeMeHu
2) ckansipHasi BenuyvMHa nepBoi NPOU3BOAHONM MyTK MO BPEMEHU
3) BEeKTOopHasi BENNYMHA BTOPOW NPOM3BOAHOW NYTU NO BPEMEHM
4) ckansipHasi BeNM4YMHa BTOPOW NPOM3BOAHOW paanyc—BeKkTopa Mo BpeMEHM
2. TaHreHumanbHoe yCKOpeHue — ...
1) kacaTenbHasi COCTaBNAKOLAA BeKTOpa YyCKOPEHUs
2) HopmaribHasi cocTaBnsioLasi BEKTOpa YyCKOPEHuUs
3) opToroHarnbHasi cocTaBnsitoLlasi BEKTOpa CKOPOCTH
4) konneHvapHasi cocTaBnsoLLast BEKTOpa YyCKOpPEeHUs
3. lMpu paBHOMEPHOM ABWXEHUN YACTULbI MO OKPY>KHOCTU BEKTOP €€ YCKOPEHUS

a) paBeH Hynto, 6) HanpaBrieH Mo KacaTeNlbHOW K TpPaekTopuun, B) HanpaBJsieH K
LeHTpY.
4. DHeprus rapMoHUYecKnx konebaHum nponopumoHarnbHa
a) KBagparty amnnuTtyabl, 6) amnnutyge, B) YactoTe KonebaHui.
5. BekTtop MOMeHTa nmnynbca cBOGOAHOro rmpockona
a) coBnagaeT C ero ocbto, 6) paBeH Hyno, B) NEPNEHANKYNSAPEH OCU rMpocKona.
6. OT yero 3aBuCUT 3Heprus rasa Ban gep Baanbca?
a) ToNbKO OT TeMnepaTtypsbl, 6) OT 06 bEMa 1 TemnepaTypbl, B) OT JaBIEHWS.
7. CpepgHsist gnvHa cBoboaHoro npobera Monekyn rasa onpegensieT
a) koachpnumeHTbI NnepeHoca, 6) BHYTPEHHIOK SHEPIUIO ra3a, B) AaBneHue rasa.
8. lpwu TemnepaTtype BblILLE KPUTUYECKON
a) TBépayto a3y Henb3si MNEPEBECTU B XKMUAKOE COCTOsIHME, 6) Xunakyto dasy Hemnb3s

nepeseciun B TBép)J,OG COCTOAHME, B) BeWeCTBO MOXET CylleCcTBOBaTb TOJIbKO B



rasoBown pase.
9. lNnaBneHue nNbaa CoNpPoBOXAaeTCH
a) nornoweHnem TennoTbl, 6) BblgeNneHnemM TennNoThbl, B) TENMOTA HE BbIAENSETCA U HE
nornowjaeTcs.
10.TloToK BEKTOpA HAMPSPKEHHOCTM SNEKTPOCTATUYECKOrO NOMSA B BaKyyMe CKBO3b
nobyro 3aMKHYTYHO MOBEPXHOCTD ...

1) nponopuuoHarneH anreébpanyeckon cymme 3apaaoB, 3aKIOYEHHbIX BHYTPU
3TOMN NOBEPXHOCTU

2) NnponopumMoHaneH NpoM3BeaeHUIO 3apaa0B, 3aKITOYEHHbBIX BHYTPY 3TON
NMOBEPXHOCTMN

3) nponopumMoHaneH OTHOLIEHWNIO 3apsiA0B, 3aKMIOYEHHbLIX BHYTPU 3TOM NOBEPXHOCTU
4) nponopunoHaneH cymme Moayren 3apsa0B, 3aKNYEHHbIX BHYTPU 3TOM
NOBEPXHOCTH

11. BnekTpu4ecknit noTeHUman nons - 3To BennymHa paBHas ...

1) noTeHUManbHON 3HEPrun eAUHUYHOIO NOJIOXUTENbHOro 3apsaa B AaHHOMN
TOYKe NOns.
2) npousBeaeHne NoTeHunanbHOM 3HeEPrnn 3apsiga U ero BENNYMHbI
3) OTHOLUEHME BENUYMHBI 3apsaaa K ero NoTeHLManbHOM 3Heprumn
4) OTHOLUEHME BENUYUHBI 3apsaa K ero KNHETUYECKOM SHEPTnn
12.Kakon chopmyrnon onpegensietca 3akoH Oma gnst 3amMKHyTOM(NOMHOW) Luenn?

Omeem: | =
R+R,

13.Yem onpegensieTca MOLWHOCTb, BblaensemMasi B Llenv nepemMeHHoro Toka?
a) TONbKO aMnnMTyaamMmn Toka U HanpskeHus, 6) amnnMtygamMmm Toka 1 HanpskeHns m
pasHOCTbIO (ha3 Mexay HUMKI, B) aMNnTygoM ToKa U CONPOTUBIIEHUEM LiENN.
14. Yem oTnuyatoTcs NIOMUHECLEHUNA N TENSIOBOE U3TydeHne?
Omeem: cnekTpom.
15.Kak 3aBucuT OT TemnepaTtypbl 3Heprus E, nsnyyaemasi B paBHOBECHbIX YCIOBUAX
abcontoTHO YépHbiM Teniom? (3akoH CtedaHa-bonbumaHa).
a)E~T26)E~TS B)E~T4.

2) pacyeTHble 3agavdu:

1. lMNywka v uenb HaxoaaTCca Ha O4AHOM YPOBHE Ha paccTosHuMM 5,1 KM gpyr oT gpyra.
Uepes CKOMbKO BPEMEHM CHapsa C Ha4yanbHOW cKOpocTbio 240 M/C 4OCTUTHET Lenn?

Omeem: Yepes 0,41 MUH.



2. Ha rmagkon ropu3oHTanbHOM NOBEPXHOCTU HAXo4ATCs ABa Gpycka maccamm mi m
M2, KOTOpPble coefMHEHbI HTbIO. K Bpyckam B MOMEHT t = 0 NpUmoXunn cunbl,
NPOTMBOMOJSIOXHO HaNpaBfeHHbIE U 3aBUCALLME OT BpeMeHU Kak F1 = ait nF2 = az t.
HainTu, 4yepes CKONbKO BPEMEHN HUTb NOPBETCSH, €CNN CUMa HaTSHXKEHUS HA pas3pbiB
paBHa F.

Omeem:t=F (m1l+ m2)/(mlal + ml al).

3. YacTtuua gBwkeTcs Ha NNOCKOCTK No 3akoHy X(t)=at, y(t)=6t, rae a n B - HekoTopble

NOCTOsIHHbIE. HanTu pagnyc KpuBM3HbI TpaekTopumn B Touke ¢ koopamHatamu (0;0).
Omeem: R = a?/(2p).

4. YacTtuua ABMXKETCS Ha NNOCKOCTM No 3akoHy X(t)=at, y(t)=6t?, rae a n B - HekoTopble
NOCTOSAHHbIE. B Kako MOMEHT BpeEMEHW Yyron Mexay BEKTOPOM CKOPOCTU YacTuLbl 1
ocamu X n 'y yaet paBeH 45°?

Omeem: t = a/(2p).

5. BblMMCNTbL OCEBON MOMEHT MHEPLMM TOHKOrO OAHOPOAHOrO AncKa paamyca R

mMaccon m. Ocb NpPoOXoauT Yepes LIeHTP AMCKa NepneHankynsapHO ero niocKoCTHU.
Omeem: | =mR?/2.

6. Cuna BCEMUPHOro TArOTEHUSA MeXAy ABYMS TenaMu Npu yBENMYEHUN PacCTOSIHUS

mexay Humm B 10 pas...

1) YBenuuutca B 10 pas.

2) YmeHblumtca B 10 pas.
3) Yeenunuutca B 100 pas.
4) YmeHbluTtcsa B 100 pas.

7. CpefHsas kBagpaTU4Has CKOPOCTb MOJEKY a3oTa nNpu yBeNnn4eHnn temnepaTtypbl
rasa B 4 pasa...

1) YBenuuutca B 4 pasa.

2) YBenuuutca B 2 pasa.

3) YMeHbwnTCA B 2pasa.

4) He namenuntcs.

8. [lMpu kakon TemnepaTtype (K) cpegHekBagpaTuyeckass CKOpocTb aTOMOB renus byaeT
TakKoW Xe, Kak U cpeHeKkBagpaTndeckass CKopoCTb MOJSIEKYST Bogopoaa npu
Temnepatype 300 K?

1) 50

2) 400
3) 100
4) 600



9. B kakom cny4dae KM uyukna KapHo noBbiwaeTtcsa 6onblie — npu yBennyeHmm
TemnepaTypbl HarpeBaTensa Unu Npyu yMeHbLLEHUM TeMNepaTypbl XONoannbHUKa?
Omeem: lNpun yMeHbLLUEHUN TeMNepaTypbl.
10.HanTu KN4 uukna, cocTtosiiero ns AByx nsobap v asyx aguabat, ecnu B npegenax
UMKa gaBreHne uaeanbHoro rasa nsmeHsietca B n = 10 pas. Paboyee BellecTtso —
naeanbHbIN ra3 ¢ nokasartenem aguabarbl y.
Omeem: n=1-n""My,
11.CoBpeMeHHble BakyyMHbIE HACOChI MO3BONSIOT NornyyaTth AaBneHnsa o p =4 - 1010
Ma (npn KomMHaTHOWM TemnepaTtype). HanTu Yncno monekyn rasa B 1 cM® n cpegHee
pacCTosiHNE MeXay HUMMU NPy 3TOM OaBEHUN.
Omeem: n = p/kT =10°cm3 , <I>=0,2 Mm.
12. Konbyo paguyca R mn3 TOHKOM MpPOBOSIOKM uMeeT 3apsg (. Hanmtu mogynb
HanNPsH»KEHHOCTU ANEKTPUYECKOrO MOt Ha OCK KorbLia Ha paccTosiHuM | OT ueHTpa.
Omeem: E = ql/[41reo(R? + [2)32].

13.Cwuna B3aMMOAENCTBUS ABYX OTPULLATENbHbBIX TOYEYHbIX 3apsA0B, HAXOOALWMXCS Ha
paccToaHun R gpyr oT gpyra, pasHa F. 3apsag ogHoOM M3 YacTul yBenu4unm no
Moayrno B ABa pasa. Ytobbl cuna B3anmogencTemsa F He nameHunnach, pacctosiHie
mMexay 3apsgaMy Hago ...
a)yMeHbLUTb B 2 pa3a, 6) ocTaBuTb 63 N3MeHEeHMs, B) yBeNUUYMTb B V2 pas,
r)yMeHbLnTL B V2 pa3

14.CBeT MHTEHCUBHOCTU lp NagaeT HopMaribHO Ha MaeasibHO NPO3pPaYdYHyro MAACTUHKY.
Cuntas, 4to KO3 PNUMEHT OTpaXKeHUs Kaxxaon noBepxHocTn e€ p = 0,05, HanTu
WHTEHCMBHOCTb | NpoLueawero Yepes NnacTuHKy cBeTa C yY4ETOM TOSNbKO
O[HOKPATHbIX OTPaXXEHUN.
Omeem: 1=0,9 Iy .

15. B HekoTopow obnacTy NpoCcTpaHCTBa HaknaabiBalOTCS ABE KOrepeHTHbIE CBETOBbIE
BOJTHbl MHTEHCMBHOCTAMM | 1 4. Yemy OyaeT paBHa MUHTEHCUMBHOCTb B MakCMMyMe
OCBELLEHHOCTN?

Omeem: 9l.



Koa n HammeHoBaHWe KOMNeTeHLUMN:
OrnK-1.3

MCHO.I'Ib3yeT NnoJN10XXeHUs1, 3aKOHbl U MeTOAbl eCTeCTBEeHHbIX HayK ANnA pelweHusA

MHXeHepHbIX 3aAa4 B cdepe npoceccuoHanbHON AeATeNbHOCTH.

nepuo,q OKOH4YaHuA (bOpMI/IpOBaHVIFl KoMneTeHumu: 3 cemMecCTp

MepevyeHb AaucumnnuH (Mopaynewn), MNPakTUK, Yy4acTBYWLWUX B ¢GopMUpoBaHUMU
KOMNeTeHLUUN:

Oucunnnudel (moaynu) (6nok 1):

51.0.13 ®usuka (1 -3 cemecTtp)

MNepeyeHb 3aaaHui Ans NpoBepku chOpMMPOBAHHOCTU KOMMNETEHLUMU:

1) TecToBble 3agaHnNsA (KUPHbLIM LWWPUTOM BblaeneH NpaBuiibHbIN OTBET):

1.

PaBHOMepHOE ABMXEHME MO OKPY>KHOCTU SIBMISAETCA paBHYCKOPEHHBIM?
a) HeT, 0) ga.
Kyaa HanpaBneHo yckopeHue npw ABMXEHUN C NOCTOSAHHOM MO MOAYJIH0 CKOPOCTLHO?

a) No Hopmanu K TpaekTopun, 6) yckopeHne paBHO HyIlO, B) MO KacaTerlbHOW K

TpaekTopuun.

B kakon cucteme oTc4ETa KMHETUYECKAsA SHEPINA CUCTEMbI MMHUManbHa?

a) B cobcTBEHHON, ©) B MHEpPLManNbHOW, B) B HEMHEPLMATIbHON.

Bo3MOXHO N nageHne Ha LIeHTp B CUITOBOM Mofe € noTeHumnanbHoOn aHeprmen U=

—alr (MOMEHT MMnynbca YacTuLbl HE paBeH Hynw)?
a) oa, 6) Her.

Mpn CTONKHOBEHUWN YaCTUL, CKOPOCTb MX LleHTpa Macc
a) He MeHsieTcs, ©) MeHdaeTcs.

AgnabaTtudeckas cuctema coBepLuaeT KpyroBow KBasuctatmdeckumn npouecc. MNpu
3TOM €eé 3HTponus

a) pacTéT, 6) ymeHbLUaeTCs, B) HE MEHAETCS.

MeHUCK pTyTV B CTEKMNSIHHOM Kanunnspe nMmeet chopmy

a) BbINyknyto, 6) BOrHyTY!O.

Mpouecc pacTBOPEHUS CONPOBOXAAETCS

a) BbigeneHvemM nmbo nornoweHnem TennoTsl, 6) Bceraa BblaeneHmem TensnoThl, B)
BCerga nornoLweHnem TennoTbl, ) TennoTa He BblAeNseTcs 1 He NornoLwaeTcs.
Uemy paBHa LMPKyNALNUs BEKTOpPA MarHUTHOW MHAYKUUWN NS CTaLMOHAPHbIX TOKOB?

a) anrebpanyeckomn cymme TOKOB, MPOHM3bIBAOLLMX KOHTYP, 6) Hynto.



10.Yemy paBHa LUMPKYNALMA BEKTOPA HaMarHUYeHHOCTN J?
a) anrebpanyeckon cymme TOKOB HamarHmyeHus, 6) Hynto, B) anrebpanyeckom
CyMMe TOKOB.

11.3nekTpuyeckoe cmelleHne (MHOYKUmS) - ...

1) npousBeaeHMe HaNPSXKEHHOCTU INEKTPUYECKOro Nnosisi U ANIeKTpU4ecKkon
NOCTOSAAHHOMN

2) Nnpon3BefeHne HaNpPsHKEHHOCTM ANEKTPUYECKOro Noss N HaBeAEHHOIo 3apsaa

3) OTHOLLEHME HaNPSHXKEHHOCTU ANEKTPUYECKOIo NOSIS U SNEKTPUYECKON MOCTOSHHOM

4) nponsBeaeHne HanPsXKEHHOCTN ANEKTPUYECKOrO NOMst U MarHUTHON UHAYKLMM

12.Yemy paBHa MarHUTHasa aHeprusi corieHomaa ¢ MHOYKTUBHOCTbLIO L Npu npoTekaHuu
Toka 1?
a) LI1%2, 6) LI/2, B) I/2L.

13. MNonapusauns NIocKkon CBETOBOW BOJTHbI
a) moxeTt 6bITb Ntobon, 6) Bceraga nnockas, B) Bcerga NMHENHas.

14. [Ina 4yero ncnonb3ytT NNACTUHKN B YeTBEPTb BOSHbI?

a) ons npeobpasoBaHUA SIMHENHOW NONAPU3aLmMn CBeTa B Kpyrosyto, 6) aons
noBopoTa NSIOCKOCTU Nonsipusaunu, B) A4S NonAyvYeHnsa NMMHENHO NoNapmu3oBaHHOMo

cBeTa.
15. MNpw pacnpocTpaHeHnn ceeTa B ONTUYECKM aKTUBHOW cpeae

a) noBopaymMBaeTCcs NIIOCKOCTb nonspusauumn ceeta, 6) HabngaeTca nonspusauus

cBeTa, B) HabngaeTca gucnepcus ceeTa.

2) pacyeTHblE 3a4a4u:

1. YacTtuua maccbl m gBUMXKETCA MO BHYTPEHHEN rnafkon NoBEPXHOCTU BEPTUKASIbHOIO
uunuHgpa pagvyca R. Hantu cuny gaeBneHms YacTuupbl Ha CTEHKY LMNUHAPpaA, ecnv B

HayanbHbI MOMEHT €€ CKOPOCTb paBHa Vo M COCTaBMSAET Yron a C rOpU3OHTOM.
Omeem: F = (mv,%R) cos? a.
2. Ha akBatope ¢ BbicoTbl h = 500 M Ha noBepxHOCTb 3emnun nagaet Teno (6es

HayanbHOW CKOPOCTM OTHOCUTeNnbHO 3eMnun). Ha kakoe paccTosiHe M B Kakyto

CTOPOHY OTKITOHUTCS OT BepTUKanu Teno npu nageHmn?
Omeem: Ha BOCTOK Ha CM, rae -- yrnoBasi CKOpOCTb BpalleHus 3eMnu.

3. lpocTpaHCTBO B UMNUHAPE NOA NOpLIHEM, umetowee obbvem Vo = 5,0 n, 3aHMmaet



O[WH HacCbILWEHHbIN BOAAHOW nap, TemnepaTtypa koToporo t = 100° C. Hantu maccy
Xngkon ¢asbl, obpasoBaBLIENCA B pe3ynbTaTe M30TEPMUYECKOro YMEHbLUEHUS
obbvema noa nopwHem o V = 1,6 n. HacblweHHbI BOASAHOW Nap cynTaTb aeanbHbIM
rasom.
Omeem: mo =M p, (Vo -V )IRT , rae po — HOpMarnbHOe AaBneHue.
4. [laBneHwe p HaCbILWEHHOrO napa pTyTu 3aBUCKT OT TemnepaTypbl T NO 3aKoHy In p =
-a/lT -bInT+c, rae a,b,c — NOCTOAHHbIE. HAaNTK MONSIPHYO TENNOTY UCNapeHns
PTYTK Kak oyHKumto Temnepatypsbl (T ).
Omeem: q = R(a - bT).
5. OueHunTe cpefHeKkBagpaTUYECKyt0 CKOPOCTb MOSEKY Bogopoaa Npu TemnepaType
80 K (m/c), k=1,38+10-230x/K.
1) 500, 2) 1200, 3) 1000, 4) 800

6. MpeanbHbi ra3 nepewen n3 coctoaHus 1 B coctosiHme 2. ConocTtaBbTe AaBneHne
rasa B COCTOSHUAX 1 1 2.
v 2

1) BO3mMOXxHO P1 > P2 unu P2> P1
2) P2>P1
3)P1=P2
4) P1>P2
7. B HekoTOpOW TOYKe Nnond, CO34aHHOIo TOYEeYHbIM 3apsaoM, NoTeHunan paseH 4 B.

BenquHy TOYEYHOro 3apsaga yMeHbLnIin B 2 pasa, npun 3TOM noTeHunasn B OaHHOM
TOYKEe CTall paBHbIM...

Omseem: 2 B.

8. [ONVHHbIN paBHOMEPHO 3apsiKeHHbIN MO NOBEPXHOCTU umMnuHap paguyca a = 1,0 cm
ABWXETCHA CO CKOPOCTbIo V = 10 M/C BOONb CBOEN O0cn. HanpspkEHHOCTb
3NEeKTPUYECKOro nomnsa HeNoCpPeaACTBEHHO Y NOBEPXHOCTU uunuHapa E = 0,9 kB/cwm.
Hantn Tok, 06yCrnoBneHHbI MeXaHN4YEeCKUM NepeHoCcoM 3apsaa.

Omeem: | = 2eyaEv = 0,5 MKA.
9. KoHaeHcaTop, 3anofHEHHbI AN3NEKTPUKOM C MPOHMULIAEMOCTbIO € = 2,1, TepsieT 3a
Bpems T = 3,0 M1H NONOBMHY COOBLLEHHOrO emy 3apsaga. CunTas, 4To yTeudka 3apsga

NpoMCXoaNT TONMbKO Yepe3 AMINEKTPUYECKY0 NPOKNaaKy, HanTn eé yaenbHoe



conpoTuBeHME.
Omeem: p =T1/eggln 2 =1,4 - 1013 Om-m.

10. Ckonbko TennoTbl BbIAENUIIOCH B cnupanu conpoTtueneHnem R =75 Om npum
NPOXOXAeHUM Yepes Hee KonmyecTsa anektpudectsa q = 100 Kn, ecnn Tok B
cnvpanu nMHenHo ybbiBan 4o Hynda B TeveHne At = 50 c.

Omeem: Q = 49% R/3At = 20 k[x.

11. Mo kpyroBomy BUTKY paguyca R = 100 MM 13 TOHKOro NpoBoAa LMpKynmpyeT TokK | =

1,00 A. Hantn MarHMTHyO MHAOYKLMIO B LLIEHTpe BUTKA.
Omeem: B =y, /2R = 6,3 MKTn.

12. B momeHT t = 0 13 ogHOM NnacTuHbI NIIOCKOro KOHA4eHcaTopa BblfieTer 351IeKTPOH C
npeHebpeXxnmMo mMasnon CKopocTbio. Mexay nnactMHamu NpUnoXeHo yckopstllee
HanpsikeHne U = ¢t, rae € = 100 B/c. PacctosaHne mexay nnactuHamm | = 5,0 cm. C
KaKoW CKOPOCTbIO 3MIEKTPOH NOASIETUT K MPOTUBOMOSOXHON NfacTuHe?

Omeem: v = (9¢le/2m)3/2 = 16 km/c.

13. Jlyy cBeTa nagaeT Ha nyiockonapasnnenbHyr CTEKNAHHYIO MAacTUHY TOMWMHbI d =
6.0 cM. Yron nageHust 8 = 60°. HanTu cmeLleHre nyya, npowellero yepes aTy
NNacTuHy.

Omeem: cwm.
14. Hantn noctpoeHnem xo[ Jiyda rnocrie OTpaXKeHus B BOrHyTOM U BbIMyKNOM

chepnyecknx 3epkanax, cM. pucyHok (rae F — gokyc, OO’ — onTmnyeckasi ocCb).

19 / o O & oy

Omeem:

15.Ha akpaH ¢ KpyrnbiM OTBEPCTUEM HOPMarbHO NagaeT MOHOXpoMaTuyeckas
CBeTOBasi BOSIHA MHTEHCUBHOCTYM |. Yemy ByaeT paBHa MHTEHCUBHOCTbL CBETA B



LEeHTpe ANdpakLuNOHHOM KapTuHbI, HAbN4aLWeNCcs Ha 3KpaHe, OTCTOALLIEM Ha
pPacCTOSAHUK, COOTBETCTBYHOLLEM OLHOM OTKPbITOM 30He PpeHena?

Omeem: 4.



Koa v HanmeHoOBaHMe KOMNEeTEeHLUN:
OnkK-2.3
Onpe.qenﬂeT oXugaembie pe3ynbTaTbl peleHNsA NocTaBJIeHHbIX 3aaa.

nepuo,q OKOH4YaHuA (bOpMI/IpOBaHVIFl KoMneTeHumu: 3 cemMecCTp

MepevyeHb AucuunnuH (Moayrnen), MNpPakTUK, y4vacTBywWUX B ¢dopMupoBaHUU
KOMneTeHUUK:

Oucuunnudsl (Moaynu) (6nok 1):

51.0.13 ®usnka (1 - cemectp)

nepequb 3apaHvn ansa npoBepKu C(bOpMVIpOBaHHOCTVI KOMneTeHUUun:

1) TecToBble 3aaaHnsa (KUPHLIM LLUPUETOM BblaeneH npaBuiibHbIA OTBET):

1. Ykaxute eguHuly namepeHus momeHTa nHepumm B CU.
a) kr-m?, 6) kr-m, B) Kr-m?/c.
2. YKaxuTe eanHuly namepenmst umnynsca B CA.
a) kr-m/c, 6) Oxxoynb, B) kr-m?/c.
3. Ykaxute eanHuuy namepeHusi aHeprum B CI'C.
a) auHa, 6) apr, B) HbOTOH.
4. YKaxuTe pasMepHOCTb NOCTOAHHOW ABoragpo.
a) monbt, 6) Mornb, B) ABnNseTcsa 6e3pasMepHO BENUYNHON.

5. YKkaxuTe eanHuuy namepeHust tennoémkoctn B CA.
a) Ox/K, 6) Ox/monbk, B) [x/K.
6. YKaxuTe eanHuuy nsmepeHust MonspHomn tennoémkoctn B CU.
a) [x/(monb-K), 6) x/(kr-K), B) [x/K.
7. YKaxuTe eguHULY U3MepeHus yaensHoun aHTponuu B CU.
a) Ox/monb K, 6) H/m-K, B) [x/(K-kr).
8. YkaxuTe eguHULY U3MEPEHUS ANEKTpUYeckoro noteHumana s CU.
a) BonbT, 6) Amnep, B) B/m.
9. Yemy paBHa anekTpoaMHamuyeckasi NOCTOAHHaA?
a) ckopocTu cBeTa, 6) €o, B) €0 Ho.
10.Ykaxute eguH1Ly U3MepeHus MarHMTHoOro notoka s CU.
a) Bebep, 6) Naycc, B) CTOKC, ) OpcTe.
11.Ykaxute eguHmLy M3MepeHust HanpskEHHOCTN anekTpuyeckoro nonsa B CU.
a) B/m, 6) B/Kn, B) Kn/m.
12.TMpousseneHne RC nmeeT pasmepHOCTb
a) BpemeHu, 6) cunbl ToKa, B) UHOYKTUBHOCTM.

13.MMpownsBeneHve gE nmeet pasamepHOCTb
a) aHepruu, 6) cunbl TOKa, B) CONPOTUBNEHUS.

14.YxaxuTe eguHuLy namepeHus nonspunsosaHHoctn B CU.
a) Kn/m?, 6) Kn/m, B) B/m.

15.Ykaxute eguHuLy naMmepeHus ceetoBoro notoka B CU.
a) nomeH, 0) nioke, B) kKaHaena.

16.Ykaxute eguHuLy namepeHms oceeLléHHocTn B CU.



a) nomeH, 6) nioke, B) kaHaena.
17. Ykaxute eguHuLy naMepeHums onTM4eCcKom Cunbl.
a) guonTpus, 6) kaHaena, B) HblOTOH, I) NOMEH.

2) pacyeTHble 3agavu:

1. Teno 6pocunn noa yrnom 60° K ropu3oHTY C Ha4anbHOM CKOPOCTLIO 14 Mm/c. HanTu
MaKCMMarbHYyI0 BbICOTY NoabéMa Tena. ConpoTuBneHnem Bosayxa npeHebpeub.

Omeem: 10 m.

2. Yactnua maccon 12 r BpawgaeTcs No oKpyXHocTn paguyca 10 cm. Hemy paBeH

MOMEHT UMMyJibCa YacTULbl, ECNN €€ CKOPOCTb paBHa 5 m/c.
Omeem: 6-10"*kr-m?/c.

3. Teno maccon 12 r, aBmxyuleecs co ckopocTbio 10 M/c, yaapsieT B LEHTP
HenoaBwxHoro Tena maccown 0,8 kr. lNocne cTonkHoBeHUs o6a Tena npoaosmkaroT
ABWKEHME Kak Of4HO Lenoe. HanTm ckopocTb Ten nocre CTONIKHOBEHUS.

Omeem: 1,4 m/c.

4. Hantn oceBOn MOMEHT MHEPLMN Koneca Macchbl 12 Kr, cyMTas ero CrsoLHbIM ANCKOM

Anametpom 60 cm.
Omeem: 0,54 kr-m2.

5. KoHgeHcaTop 3apsagunu go HanpsbkeHna 220 B, a 3aTtem paspagunu 4epes pesncTop.
Mpu paspsge Ha pesuctope Bblgenunocb 0,5 [k TennoTtbl. Hantm EmkKocTb
KOHOeHcaTopa.

Omeem: 20,7 MK®.

6. HanTtu conpoTtnBneHne npoBOSIOKM U3 HAXPOMA, eCrn €€ AnnHa paBHa 3 M, a
nnowaab nonepeyHoro cevexms 0,1 Mm2. YaenoHoe CONpoTUBNEHNE HUXPOMA
NPUHATL paBHbIM 1,4-10° OM-Mm.

Omeem: 42 Owm.

7. HanpshkeHue Ha knemmax 6atapen npu pasoMKHyTon Lenu pasHo 14 B, a npu
3amkHyToMn Lenn — 10 B npu Toke B uenu 25 A. Hantn BHyTpeHHee CconpoTuBrieHne
GaTtapewn.

Omeem: 0,16 Om.
8. YactoTa cBobogHbIX KonebaHun B koHTYpe paBHa 30 kL. HanTn nHayKTMBHOCTb
KOHTYypa, eCrniv ero EMKOCTb paBHa 2 HO.
Omeem: 14 MIH.
9. OueHnTb 3Ha4YeHne NNoTHoCcTM Bo3ayxa npu 0° C u gaBneHun 2 atm.
Omeem: 2,6 kr/m.

10. HarpeBaTtenbHbI anemMeHT MoLHOoCTbIo 0,5 KBT nomeLwéH B cocya ¢ naeasnbHbIM
raszom Temnepatypon T=100° C. Kakyto paboTy COBEPLUUT ra3 npm n30TEPMUYECKOM
pacwmpeHnn npyn 100° C, ecnun HarpeBaTenb pabotan B Te4eHnn 12 MUHYT?

Omeem: 0,36 Mx.

11. OueHNTb MakcMmarbHYy Maccy BoAbl, KOTOPYO MOXHO LOBECTU A0 KUNEHUS B
pesynbTate paboTbl HarpeBaTenst MOLWHOCTLIO 1 KBT B T@YEHUM TPEX MUHYT.
[aeneHne atmocdepHoe, HavanbHasa Temnepartypa sogbl 20° C.

Omeem: 0,54 «r.

12. OnpegenuTb BbICOTY MOAHATUA BOAbI B KPYIIOM CTEKMSIHHOM Kanunnsipe

anameTpom 1,2 mMm. KoadpumuneHT NOBEPXHOCTHOIO HATSXKEHUS BOAbI MPUHSATb




paBHbIM 70 MH/M, cmMaumBaHme NosHoe.
Omeem: 24 mm.

13. CBeT ¢ gnnHon BONHbI 535 HM NagaeT HopMasibHO Ha ANMPPAKUNOHHYIO PELLETKY.
HanTtu ee nepuopg, ecnv ogHomy n3 opayHropepoBbiX MakCMMYMOB COOTBETCTBYET
yron andpakumm 35° n HanbonbLwni NOPSALAOK CNEKTPa paBeH NATW.

Omeem: d = 2,8 MKM.

14. IMpwv nageHnn ecTeCTBEHHOIO CBETA Ha HEKOTOPbIV MNONAPM3aTOpP NPOXOAUT N1 =
30% ceeToBOro noToka, a Yepes ABa Takux nonapusartopa — Nz = 13,5%. Hantun
yron ¢ mexagy nrockoCTAMMU NPONyCKaHUsi 3TUX NONSPU3aTopPOB.

Omeem: .

15. Kpuctannuyeckas nnactuHka, Bbipe3aHHas napanfesibHo ONTUYeckon ocu, umeeT
ToNWMHY 0,25 MM 1 CRYXUT NIACTUHKOW B YeTBepPTb BOMHbI Ansa A = 0,53 mkm. [ns
Kakmx ewé AnvH BonH B 06nacTtn BUAMMOTO CNekTpa oHa ByaeT Takke NnacTUHKOM
B YeTBepPTb BOSMHbI? CUNTaTh, YTO ANdA BCEX AJIMH BOSIH BUAMMOTO CriekTpa Ne — No =
0,0090.

Omeem: 0,69, 0,60, 0,47 1 0,43 MKM.



Koa n HanmeHoBaHUe KOMMNeTeHUUM:
OnK-2.4
BbiGupaeT cnocobbl U cpeacTBa NU3MEpPEeHUN AN NpoBeAeHUs 3KCNepuMeHTarnbHbIX
nccnenooBaHUN.

Mepuon okoH4YaHUA chopMUpoBaHUA KOMNETEHUUU: 4 ceMecTp

MepevyeHb AucumnnuH (Moaynen), NpPakTUK, y4vacTBywWMUX B ¢opMupoBaHum
KOMNeTeHLUUK:
Ouncumnnunbl (moaynu) (6nok 1):

51.0.13 ®usuka (1 — 3 cemecTp)

MepeyeHb 3aaaHui Ans NpoBepku chOpMMUPOBAHHOCTU KOMMNETEHLUM:

1) TecToBblEe 3a4aHUA (KMPHLIM LLUPUDTOM BblAesieH NpaBunbHbIN OTBET):

1. OT yero 3aBUCUT BENNYMHA YCKOPEHMSI CBOBOAHOIO nageHna?
a) OT WKpoThbI, 6) OT 4OMNrOThl, B) HE 3aBUCUT OT reorpaddUyeckoro nonoXeHus.

2. MasaTtHuk dyko gemMoHcTpupyeT
a) cyTo4Hoe BpalleHne 3emnu, 6) 3aKOH COXpaHEHUs1 SHEPTNN, B) AENCTBUE
NPUNNBHBIX CUN.

3. Ha 3emne npu nageHun Tena nponcxoauT
a) OTKINOHEHME K BOCTOKY, 6) OTKIOHEHWe K 3anagy, B) nageHne npomcxoauT BOOSb
BEpTMKanu.

4. Korga cuna Kopuonuca obpauwjaetcsi B HONb?
a) Npu HyneBown ckopocTn Tena, 6) B HemHepumnanbHOM cucTeMe OTCYETA, B) Korga
CKOPOCTb Tena neprneHAauKynsipHa ocx BpaLleHNsa CUCTEMbl OTCYETA.

5. YrnoBas ckopoCTb BpalleHus TBEPAOro Tena yeenuuunachk B Asa pasa. Bo ckonbko pas
N3MEeHUNach KMHETUYECKasn SHeprusa BpaLeHnna?
a) yeenunuyunach B 4YeTblipe pasa, 6) He uameHunach, B) yeenuyunach B fBa pasa.

6. Kakyo BennunHy MoXHO n3mMepuTb ¢ nomoLlbio metoaa KnemaHa n lesopma?
a) oTHoLWeHne TennoémkocTen, 6) yaenbHyto TENNOEMKOCTb, B) KO3I(hUUNEHT
TENMOBOro pacLUMPEHUS.

7. OcyLiecTBrneHe Be4YHOro aAsmraTens BTOPOro poaa npoTMBOpeUmnT
a) BTOpoMy Havarny TepmogMHamMuku, 6) nepBoMy Havany TepmMoaMHaMuKK, B) 3aKOHY
COXpaHeHMs umnyrnbca.

8. UTto ob6bsacHaeT 3akoH AdtonoHra u MNtun?



a) TennoémMKoCTb TBEPAbIX Tes, 6) TENNOEMKOCTb ra3os, B) KOAMPULNEHT

NOBEPXHOCTHOIO HaTAXXEeHUA.

9. 'oe ucnonbaytoT adpdekT xoynsa-TomcoHa?

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

a) B XONoaunbHbIX yCTaHOBKax, 6) B HarpeBaTesnbHbIX 3N1eMeHTax, B) B Hacocax.

'oe ucnonbayeTcst sBNeHne obpaTHoro ocmoca?

a) B OMNMpeCHUTESIbHbIX YCTaHOBKaXx, 6) B XOJITOAUIIbHbIX YCTaHOBKaXx, B) KaJiopumMeTpax.

Mo>xHO nn meTogoMm neperoHkKn pasnesintb a3eoTpOrHyo cMecb?

a) Hernb3s, 6) MOXHO.

YTto ycTtaHaBnmBaet npaswuno JleHua?
a) HanpaBrieHe NHOYKUMOHHOMO TOKa B 3aMKHYTOM Lienn, 6) KoNnn4ecTBo TennoThl,

BblOensemMon B SJ'IeKTpI/I‘-IeCKOIZ uenu, B) HanpaBlieHne MarHMTHoOro nosi4.

[nsa yero ncnonb3yoT acpekt Xonna?
a) 4na co3gaHna OaTyYMKOB YIIOBbIX NepemelyeHni, 6) ana cosgaHus 4aTtymKkoB

AaBneHun, B) Ans BbipaboTKM 3MEKTPO3IHEPTrUun.

K kakomy knaccy siBrneHun oTHocuTcs adpekT MNenbtoe?

a) K TEpPMOINEKTPUYECKMM SBMEHUAM, ©) K raribBaHOMarHUTHbIM SBMEHUSM, B) K
9NEKTPOONTUYECKNM SBIEHUSIM.

UTto pemoHcTpupyeT adpdekT MenccHepa?

a) CBepXnpoBOAMMOCTb, B6) CBEPXTEKYHECTb, B) 3aKOH COXPaHEHNSA NMMYNbCa, T)
nepBoe Ha4yano TepMOgUHaAMUKN.

Uem onpepensaetcsa npegen paspellarowiert CnocobHOCTM ONTUYECKUX NHCTPYMEHTOB?
a) oudpakumen, 6) chepuyeckon abeppaumen, B) YyBCTBUTENBHOCTbLIO
¢OTONPUEMHMKA.

KpacHas rpaHumua gotoaddekra aT1o

a) MMHMMarnbHasi YacToTa CBeTa, HUXKe KOTopon hoToahdekT He npomncxoauT, 6)
MUHUMarbHasa AfMHA BOJSHbI CBETA, MEHbLUE KOTOPOM hOTOIEMEKT HE NPOUCXOANT, B)
MakcumaribHasi YactoTa cBeTa, bonbLue KOTopon hoTo3addPEKT HE NPOUCXOANT.

K KakoMy Tuny OTHOCATCS COBPEMEHHbIE KPYMHbIE TENECKONbI?

a) K pednekTopam, 6) Kk pedpakTopam.

B 4ém coctont achpdpekT Papagea?

a) BO BpaLLeHUKN NIIOCKOCTM nongpmusayum B NOCTOSSHHOM MarHUTHOM rorse, 6) B

ABOVHOM nydenpenomrieHnm B NOCTOAHHOM 3J1EKTPUYECKOM MoJie, B) B



3NEeKTPOMarHUTHON MHAYKLUUN.
20. B 4ém coctont adpdpekT Keppa?
a) BO BpaLLeHUn N0CKOCTN Nonapmusaumm B MarHuTHOM none, 6) B ABOMHOM

nyYenpenomrieHnn B NOCTOSIHHOM 3IIEKTPUYECKOM Norsie, B) B 351EKTPOMAarHUTHOM
NHAYKUAN.

2) pacyeTHble 3aJau4u:

1. BblMMCRIUTE MOMEHT UHEPLMM MEAHOI0 OAHOPOAHOIO ANCKA OTHOCUTENBHO €ro ocu,

ecnu TonwmHa gucka b = 2,0 mm n paguyc R = 100 mm.
Omeem: | = mMobR%2 = 2,8 r*m?.

2. [1Ba ropusoHTanbHbIX gucka cBOOOAHO BpalLaloTCs BOKPYr BEPTUKaNbHOM OCH,
npoxogsiien Yyepes nx ueHTpbl. MOMEHTbLI MHEPLMM OUCKOB OTHOCUTESNBHO 3TOW OCU
I n 1, , yrnoBble CKOPOCTU W4 U W, . lNocne nageHnsa BEpXHEro AncKa Ha HXKHUI
oba gucka ns-3a TpeHust Mexay HUMW Havanu Yyepes HEKOTOpPOe BpeMS BpalLaTbCA
Kak eguHoe Lenoe. Hantn yctaHOBUBLLYIOCS YITIOBYKO CKOPOCTb BpaLleHUs1 ANCKOB.

Omeem: w = (|1 w; + IZ (1)) )/(|1 + |2)

3. UununHgpuyecknin cocyq BbiCOTbl h ¢ nnowaabio OCHOBaHWA S HamnonHeH Bogoun. B
AHe cocyaa OTKpbINM OTBepCTMe nnowaabto s << S. NpeHebperas BA3KOCTbIO BOAbI,

onpenennTb, 4Yepe3 CKONMbKO BPEMEHU BCs Boda BbiTeYeT U3  cocyada.
Omesem: .

4. VpeanbHblh ras3, nokasaTtenb agumabaTtbl KOTOPOro Yy, paclwmpsitoT Tak, 4To
coobLiaemoe rasy Tensio paBHO yObINn ero BHyTPEHHEN SHepPrun. Hamntm MonspHyto
TENNoéMKOCTb rasa B 3TOM npoLecce.

Omeem: C = -R/(y - 1).

5. Cocyq Cc rasoM n3 XECTKUX ABYXaTOMHbIX MOMEKyn ABMXKETCH CO CKOPOCTbio V = 20
m/c. MonsipHas macca rasa M = 32 r/monb. Hantu npupawieHme TemnepaTtypbl rasa
nocrie BHe3arnHom OCTaHOBKU cocyaa.

Omeem: AT = MV#(IR) = 0,31 K, rae i = 5.

6. Kak nameHuTCca cpeaHsist KUHeTUYeCcKast aHeprus TENMOBOro ABMKEHUS MOSIEKY
naeanbHOro raza B HEKOTOPOM MpoLecce, eCriv KOHUEHTPaLUUio MoneKyrn
ymeHbwnTb B 10 pas, a Temnepartypy yBenmuuTb B 2 pasa?

1) ymeHbwmntca B 10 pa3



2) yBenuuutcAa B 2 pasa
3) yMeHbLunTCA B 5 pas
4) yBenuuntcsa B 5 pas
7. Hantu cpegHioto anuHy cesoboaHoro npobera n cpegHee Bpemsi Mexay

CTONKHOBEHUSIM MOJIEKY a30Ta NpU HOpMaribHbIX YCINOBUSIX.
Omeem: A = 0,06 MKM.

8. MarHuTHbIN NOTOK Yepes3 HENOABWXKHbINA KOHTYP C cONpoTUBNeHneM R nameHsietca
B T€YEeHne BpeMeHu T no 3akoHy @ = at(T — t). Hantu konnu4ecTBo TeNnoThI,
BblEeSIEHHOM B KOHTYpe 3a 3TO BpeMs. MarHMTHbIM nonemMm MHOYKLUMOHHOIO ToKa

npeHeodpeyb.
Omeem: Q = a2 13/3R.
9. lpn Kakon HaNPsSPKEHHOCTWU JNIEKTPUYECKOrO Monsd B BaKyyMe MIOTHOCTb 3Heprum

3TOro nons OydeT Takom Xe, Kak y MarHMTHOro nons ¢ nnaykuwen = 1,0 Tn?
Omeem: =3 - 108 B/m.

10. ToyeyHbIn 3apaga +  HaxoauTCA B LlEeHTpe cdhepmyeckon nosBepxHocTu. Ecnu 3apsag
CMEeCTUTb U3 LieHTpa cdepbl, OCTaBNAS ero BHyTPU Hee, TO NOTOK BEKTOpa
HaNPsPKEHHOCTU ANEKTPUYECKOro Nons Yepes noBepxHoCTb cipepbl
1 — He uameHuTCA, 2 — YBENUYNTCS, 3 — YMEHbLUUTCS

11. 3apsag 1 HKn nepemecTuncs M3 ToYKKM, Haxoasiencs Ha pacctosaHum 1 cm ot
NMOBEPXHOCTN 3aPSKEHHOIO NPOBOASLLErO Wapa paguycomMm 9 cm, B 6ECKOHEYHOCTb.
MoBepxHOCTHaAA NNOTHOCTL 3apsiga wapa 1,1-10-4 Kn/m2. PaboTta cun nons (B
M), coBepLiaeMas npu 3TOM nepemMeLLeHnn, pasHa ...

OTtBeT: 1 mx

12. MTnya cnanT Ha NpoBoAE NUHMN 3neKkTponepeaayvn, ConpoTUBIIEHNE KOTOPOro
2,5-10-5 Om Ha kaxabli MeTp AnuHbl. Ecnu no npoBoay TedeT ToK curnon 2 KA, a
paccTosiHMe Mexay nanamm NTuubl COCTaBnseT 5 cMm, To NTMUa HaXoAMUTCSA Nog
HanNpsH>KeHUEM ...

OTBeT: 2,5 MB.

13. Mexay To4YeYHbIM UCTOYHMKOM CBETA U SKpaHOM NOMECTUNM guadgparmy c
KpYrfbiM OTBEPCTMEM, pafamyC KOTOPOro I MOXHO MeHsATb. PaccTosiHue oT
AnadparmMmbl 4O UCTOYHMKA M 3KpaHa paBHbl @ = 100 cm n b = 125 cm. Onpegenntb
AJIMHY BOSHbI CBETA, €Cfi MakCMMYM OCBELLEHHOCTU B LeHTpe Andpak-LUMOHHON
KapTuHbI Ha 3KkpaHe HabntogaeTcs npu ry = 1,00 MM 1 cnegyowmmn MakCUMyM — npu
r2 = 1,29 mm.

Omeem: A = (r22 — n?)(a + b)/(2ab) = 0,60 MKM.



14. HanTtn 3aBUCMMOCTb Mexay rpynnoBoun 1 hasoBom CKOPOCTAMU CrieytoLlero 3akoHa

aucnepcuu: , rge A, K v -- onvHa BosHbl, BONTHOBOE YMCIO M YacToTa.
Omeem: u=3v/2.

15. OQHepreTnyeckasi CBETUMOCTb abcontoTHO YépHoro Tena M, = 3,0 Bt/cm? .
Onpenenntb ANVHY BOMHbI, OTBEYAIOLLY MakCUMYyMy UCMyCKaTeNbHOM

CcrnocoBHOCTK 3TOro Tena.

Omeem: Am = 3,4 MKM.



Koa u HaMmeHoBaHWe KOMNeTeHLUM:
OMnK-2.5
MpumeHsieT cnocobbl U MeToAbl 06PAGOTKU M NpeAcTaBleHUA NONY4YeHHbIX AAaHHbIX
M OLIeHKU NMOrpeLHOCTU pe3ynbTaToB U3MepeHun

Mepuon okoHYaHUA chopMUpoBaHUA KOMMNETEHUUU: 3 ceMecTp

MepevyeHb AucumnnuH (Moaynen), NpPakTUK, y4vacTBywWMUX B ¢opMupoBaHum
KOMNeTeHLUUK:
Ouncumnnunbl (moaynu) (6nok 1):

51.0.13 ®usuka (1 -3 cemecTtp)

MepeyeHb 3aaaHui Ans NpoBepku chOpMMUPOBAHHOCTU KOMMNETEHLUM:

1) TecToBble 3aaaHnsa (KUPHLIM LLUPUETOM BblOeNneH npaBuiibHbIA OTBET):

1. OT 4ero 3aBUCUT BENUYMHA YCKOPEHNSA CBOBOAHOrO NageHms?

a) OT WupoTbl, 6) OT 4OMrOThl, B) HE 3aBUCUT OT reorpaddUyeckoro nonoXeHus.

2. MasaTtHuk Pyko gemMoHCcTpupyeT
a) cyTo4Hoe BpalleHne 3emnu, 6) 3akOH COXpaHEHNSA SHEPIN, B) ENCTBUE

NPUITMBHbIX CUJ1.

3. Ha 3emne npu nageHun tena npoucxogut
a) OTKITOHEHME K BOCTOKY, 6) OTKNOHEHME K 3anaay, B) NageHne nponucxoamT BAOSb

BepTUKanu.

4. Korga cuna Kopnonuca obpauiaeTcsi B HOMb?
a) Npu HyNeBowm CKOpOCTK Tena, 6) B HeMHepumanbHON cUCTeEME OTCYETA, B) Koraa

CKOPOCTb Tella nepneHgnkyndapHa ocu BpaleHNA CUCTEMDbI OTCYéTa.

5. Yrnosasi CKOPOCTb BpalleHust TBEPLOro Tena yeenuyunach B ABa pasa. Bo ckonbko
pa3 N3MeHnnacb KMHeTMYeCcKasa aHeprus BpaLleHnsa?
a) yBenuumnaco B YeTblpe pa3a, 6) He nameHunach, B) ysenvuunach B Asa pasa.

6. Kakyt BennymHy MOXHO n3mepuTb C NnomoLlblo metoaa Knemaxa n lesopma?
a) oTHOLLEeHne TennoémkocTen, 6) yaenbHy TENTOEMKOCTb, B) KOSPPULMNEHT
TENMOBOro pacLUMPEHUSI.

7. OcywiecTBneHve Be4YHOro aApmraTens BTOpPOro poga npoTuBopeymnT
a) BTOpoMy Havany TepmogMHamMumku, 6) nepeBoMy Havany TepmMognHaMuKu, B)

3aKOHY COXpaHEHUA nMnyribca.



8. UTo 06bsAcHaeT 3akoH AdtonoHra u MNtun?
a) TennoOEMKoCTb TBEPAbIX Ten, 6) TENNOEMKOCTbL ra3os, B) KOahpuuneHT
NOBEPXHOCTHOIO HaTSXKEeHUS.
9. pe ncnonbaytoT adpdekT [xoyns-TomMcoHa?
a) B XONoaunbHbIX yCTaHOBKax, 6) B HarpeBaTesnbHbIX 3N1eMeHTax, B) B Hacocax.
10. 'ge ucnonb3yeTcs siBNeHne obpaTtHOro ocmoca?
a) B ONpPeCHUTENbHbIX YCTaHOBKax, 0) B XONoAubHbIX YCTAaHOBKAXx, B)
KanopumeTpax.
11.MOXXHO I METOAOM MEPErOHKM pasaenmTb a3eoTPOrHY CMecb?
a) Henb3s, 6) MOXHO.
12.Y71o0 ycTtaHaBnuBaeT npasuno JleHua?
a) HanpasneHne NHOYKLUMOHHOIo ToKa B 3aMKHYTON Lienu, 6) KonmyecTBo TennoThl,
BblAENSEMON B NEKTPUYECKON Lienun, B) HanpasneHne MarHUTHOro nonsi.
13.Ans yero ncnonb3yroT adpdekT Xonna?
a) 4nsa cosgaHvs 4aTynKoB YIMOBbLIX NepeMeLleHnn, 6) Ans co3gaHvs 4aTynkoB
AaBneHun, B) Ansi BbipaboTKM 3NEKTPOIHEPTUN.
14. K kakomy Kknaccy siBrneHumn otHocutcsa addekT MNenbTbe?
a) K TEPMO3MEKTPUYECKMM SBNEHUAM, 6) K ranbBaHOMarHUTHbIM SIBIEHUAM, B) K
9NEKTPOONTUYECKNM ABMEHUSIM.
15. Yto memoHcTpupyeT acpdekt MenccHepa?
a) CBEPXNpPOBOAMMOCTb, 6) CBEPXTEKYYECTb, B) 3aKOH COXPaHEHNSA NMMYNbCa, T)
nepBoe Ha4ano TepMOANHAMUKN.
16. Yem onpepenseTtca npegen paspeLuaroien cnocobHOCTN ONTUYECKNX
WHCTPYMEHTOB?
a) ondpakumen, 6) cepuyeckon abeppaumen, B) H4yBCTBUTENBHOCTbIO
doTONpUEMHMKA.
17.KpacHasa rpaHuua gotoaddekra aTo
a) MMHMMarbHasi YacToTa CBeTa, HUXKe KOTOpon hoToahdekT He npomncxoauT, 6)
MWHMMAarbHaa ANVHA BOSHbI CBETA, MEHbLLE KOTOPON POTOIddEKT HE
NPOUCXO4MT, B) MakCMMarbHasa YactoTa cBeTa, 6onbLue KOTopon oToadhekT He

NPOUCXOANT.

18. K kakoMy TUNy OTHOCATCS COBPEMEHHbIE KPYMHblE TeNecKonbl?



a) K pednekTopam, 6) Kk pedpakTopam.

19. B 4yém coctout adhbgpekt dapagen?
a) BO BpaLleHUn NII0CKOCTN Nonapmsaumm B NOCTOSSHHOM MarHMTHOM norse, 6) B
ABOMHOM ny4ernpenomsieHnn B NOCTOAHHOM 31eKTPUYECKOM norne, B) B
SNEKTPOMarHUTHON MHAYKLUMUW.

20.B 4ém coctout adpgekT Keppa?
a) BO BpaLLeHUKN NII0CKOCTK nonapusauum B MarHUTHOM norse, 6) B ABOVHOM
ny4yenpenoMmneHnn B NOCTOSHHOM 3I1EKTPUYECKOM Morne, B) B 3NIEKTPOMarHUTHOM

NHAYKUAN.

2) pacyeTHblE 3a4a4u:

1. BblMMCNIUTD MOMEHT MHEPLMN MEQHOrO0 OQHOPOAHOrO ANCKA OTHOCUTESIBHO €ro OcH,
ecnu TonwmHa gucka b = 2,0 mm n paguyc R = 100 mm.
Omeem: | = mpbR¥%2 = 2,8 r-m2 .
2. [1Ba ropusoHTanbHbIX gucka cBOOOAHO BpaLLaloTCs BOKPYr BEPTUKaNbHOM OCH,
npoxogsiien Yyepes nx ueHTpbl. MOMEHTbI MHEPLUUM OUCKOB OTHOCUTESNBHO 3TON OCU
12 n 12 , yrnosble ckopocTn w1 1 w2 . Nocne nageHns BepXHEro Aucka Ha HMKHUIN
oba gucka ns-3a TpeHUst Mexay HUMW Hadanu Yyepes3 HEKOTOPOE BPEMS BpalLaTbCs
Kak eguHoe Lenoe. Hantn ycTaHOBUBLLYIOCS YITIOBYKO CKOPOCTb BpaLleHUst ANCKOB.
Omeem: w = (11 w1+ 12 w2)/11 + 12).
3. Pabota npu nepemewieHnn Ha 20 m Tenexku ¢ neckom Becom B 100 H paBHa....
1) 5 Ox.
2) 2000 Ox.
3) 200 000 [Ox.
4) 0,2 Ox.
4. UununHgpuyeckuii cocyn BbICOThl h ¢ nnowaabo OCHOBaHUSA S HanonHeH Bogon. B
AHe cocyaa OTKpbINu oTBepcTMe nnowanbio s << S. MNpeHebperasi BA3KOCTLIO BOAbI,
onpeaenuTb, Yepes CKONbKO BPEMEHW BCS BOAA BbITEYET U3 cocyaa.

Omesem: .

5. WpeanbHbln ra3, nokasaTtenb aguabatbl KOTOPOro y, paclMpsoT Tak, YTo
coobLiaemoe rady Tensio paBHO yObINn ero BHyTpeHHeN aHeprnn. Hantn MonsipHyto

TEeNnoéMKOCTb ra3a B 3TOM rpoLecce.



Omeem: C = -R/(y - 1).

6. Cocypa c rasoM u3 XECTKMX ABYXaTOMHbIX MOSEKYN OBUXKETCA CO CKOPOCTbIO V = 20
m/c. MonsapHasa macca rasa M = 32 r/monb. Hantu npupalleHue temnepatypbl rasa
nocrne BHe3arnHom OCTaHOBKM cocyaa.

Omeem: AT = Mv?%(iIR) = 0,31 K, rge i = 5.

7. Mpwn kakon TemnepaTtype (K) cpeaHekBagpaTnyeckas CKOpOCTb aTOMOB renus byaet
Takon Xe, Kak W CcpedHeKBagpaTuMyeckad CKOPOCTb MOJiekyn Bogopoga npu
TemnepaTtype 300 K?

1) 50
2) 400
3) 100
4) 600
8. Hantu cpegHioto anuHy cesoboaHoro npobera n cpegHee BpeMsi Mexay

CTONKHOBEHUSIMW MOJIEKYN a30Ta NpU HOpMaribHbIX YCINOBUSIX.
Omseem: A = 0,06 MKM.

9. MarHuTHbIN NOTOK Yepes HENOABWXHbIA KOHTYP C CONPOTUBIIEHMEM R U3MeHsaeTCs B
TeyeHne BpeMeHu T no 3akoHy ® = at(T — t). Hantn Konn4yecTBo TENMOTHI,
BblAEeNIEHHOM B KOHTYpe 3a 3TO BpeMsi. MarHUTHbIM nonemM MHAYKLMOHHOIO TOKa
npeHebpeyb.

Omeem: Q = a2 13/3R.

10. Mpwn kakon HaNPSPKEHHOCTU ANEKTPUYECKOro MONs B BaKyyme MNIOTHOCTb 3HEpruu

3TOro nonis OygeT Takom Xe, Kak y MarHUTHOro nons ¢ nHaykumen = 1,0 Tn?
Omeem: =3 - 102 B/m.

11. KonebatenbHbl KOHTYP nmeeT eMkocTb C = 10 MK®D, MHOYKTUBHOCTbL L = 25 MIH 1
akTmBHoe conpoTtmeneHne R = 1,0 Om. Yepes ckonbko konebaHunm amnnntyga Toka B

3TOM KOHTYp€E YMEHbLUNTCS B € pa3?

Omesem: .

12. [1Ba 0gMHaKOBbIX MCTOYHMKA TOKa COeAUHEHbI NocneaoBaTenbHo. Ecnm ncTouHnkm
coeanHUTb NapannenbHo, TO Cua Toka KOPOTKOro 3aMblKaHus ...
OTBeT: yBenuMuuTcs B 2 pasa.

13. Mexay ToYeYHbIM UCTOYHMKOM CBeTa M 3KpaHOM NoMecTunu avadparmy c
KPyrnbiM OTBEPCTUEM, PaanyC KOTOPOrO I MOXHO MeHsiTb. PaccTosiHue oT

Anadparmbl 4O UCTOYHUKA M 3KpaHa paBHbl a = 100 cm n b = 125 cm. Onpegenutb



ANUHY BONHbI CBETA, €CNN MaKCMMYM OCBELLEHHOCTM B LieHTpe Andpak-LMOHHON
KapTWHbI Ha aKkpaHe Habntoaaetcsa npu r1 = 1,00 MM 1 cnegyowmin MakCuMym — npu
r2 = 1,29 mm.
Omeem: A = (r2?2 — n?)(a + b)/(2ab) = 0,60 mMkm.
14. HanTu 3aBUCMMOCTb MeXAy rpyrnnoBon 1 pa3oBon CKOPOCTAMM CneayroLLero 3akoHa
avcnepcuu:, rage A, K u v - AnnHa BOmMHbI, BOSTHOBOE YMCIO U YacToTa.
Omeem: u=3v/2.
15. QHepreTnyeckasi cCBETUMOCTb abcontoTHO YépHoro Tena M, = 3,0 Bt/cm? .
Onpenenvtb ANVHY BOMHbI, OTBEYaOLLY0 MaKCUMYyMy UCMyCKaTenbHON
cnocobHOCTN 3TOro Tena.

Omeem: Am = 3,4 MKM.



