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PABOYAS MPOrPAMMA YYEEHOW OUCLMNITUHBI
51.0.13 PU3UKA

1. Kog u HammeHoBaHMe HanpaBfeHUsa NoaroToBku/cneymnanbLHOCTH:

11.03.04 SnekTpoHMKa N HAHOINEKTPOHUKA

2. Mpodunb noaroroBku/cneunanmsayms:

MHTerpanbHas 3NeKTpOHMKA U HAHOINEKTPOHMKA

3. Keanudmkauusa BbinyckHukKa: _6akanaep

4. dopma oOy4eHus: o4Has

5. Kadbegpa, oTBevarowwan 3a peanusauymio aucumnnuubl:_ 0801 kadenpa obuuen
bursunku

CocTtaButenu nporpaMmmbl: 3aHuH Nropb EBreHbeBmY, AOLIEHT, kKaHaAMAAT U3NKO-
MaTeMaTUYECKMX HayK

7. PekomeHaoBaHa: Hay4yHo-meToanyecknm coBeToM humamndyeckoro pakynbrera,
npoTokon Ne5 ot 20.05.2025r.

8. YuebOHbIn roa:_2025/2026; 2026/2027 CemecTtp(bl)/TpumecTp(bi): 1,2, 3




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,
3NEeKTPUYEeCTBO N MarHeTn3M, onTuka. B pesynbTaTe NpoXoXaeHUsa Kypca CTy4eHT OOMMKEH
nony4nTb NpeacTaBreHne o Mecte (OU3NKM B COBPEMEHHON (PU3NYECKON KapTUHE MUpa,
nHpopmaumnio 06 OCHOBHbBIX (PM3MYECKMX ABMAEHUSX W (PyHOAMEHTanbHbIX 3aKoHaXx,
COBpPeMEHHbIX MeTogax uccnegosaHusa. CTyAeHT OOIMKEH HayyYnMTbCH CaMOCTOATENbHO
pewaTtb U CTaBUTb 3a4ayvy UCCreAoBaHUSA pPasfiMYHbIX (PU3NYECKMX CUCTEM, NPOBOAUTb
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 MEeTOAO0B 3KCNepPUMEHTANbHOro UccrneaoBaHns PU3NYECKUX 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 4vactn uukna b1
OCHOBHOM o0Ob6pasoBaTefibHOM nporpaMmbl MNOArOoTOBKM ©akanaBpOB MO HanpasfieHUHo
11.03.04 "AneKkTpoHUKA U HAHO3NEKTPOHuKaA". [Ina ocBoeHnss AncumniivHbl « Pusmnka»
HeobX0aUMbl 3HAHUSA, YMEHUS U KOMNEeTEHUMN, NOSTyYEHHbIE B XOA4€E U3YyYeHUs Crieayowmx
ancumnnuK:  «Matematnyeckmin  aHanu3d», «JluHenHaa anrebpa W aHanuTuyeckas
reometpusa»  «duddepeHumansHble M UHTErparnbHble  YpaBHEHUSI»  OCHOBHOW
npodpeccnoHanbHoM oOpasoBaTenibHOM NporpaMmbl  NOArOTOBKM — GakanaBpoB MO
HanpaBnenuto 11.03.04 "InekKTPOHUKa U HAHO3NEKTPOHUKA" .

B pesynbTate npoXoXAeHWa OaHHOW  OUCUMNAMHBI - OByyarowmncs  OOSMKEH
npnobpecTn 3HaHWUA, YMEHUs, HaBblkM 0bLLenpodeccnoHanbHbIX U NPodeccuoHanbHbIX
KOMMNETEHUMIA, Heobxoaumbix Ons obecnevyeHnss TPyaoBbIX (PYHKUMIA MPOdeCCUoHarnbHbIX
ctaHgaptoB 40.016 «WHxeHep B 06nactu nNpPOEKTUPOBAHMUSA WU COMPOBOXAEHUS
NHTEerpasibHbIX CXeM 1 cucTeM Ha Kpuctanne», 40.035 «MHxXeHep-KOHCTPYKTOP aHanoroBbIX
CNOXXHOYHKLUMOHArbHbIX 6510k0B», 40.058 «HXEeHep-TeXHOOor No NPOU3BOACTBY U3aenumn
MUKPOSSEKTPOHUKN»

[aHHas gucumnnmHa ABnseTcsa NpewecTBylowen ang obwenpodeccmoHanbHbIX 1
npodeccnoHanbHbIX AUCUMMMANH, Takux kKak «KBaHTOBasi MexaHuKka M cTaTUcTUYecKas
dpusnka», «dPuanka NonynpoBOAHNKOBY. SHAHWUSA, NONYYEHHbIE MPU OCBOEHUN OAUCLUNINHDI
«®Pusmka», HeobXoANUMbI MPU NPOXOXKAEHUN NMPOU3BOLCTBEHHbBIX NPAKTUK M BbIMNOHEHUN
GakanaBpCKOW BblNYCKHON KBannukaLmMoHHON paboTbl omamke.

11. MnaHupyeMmble pe3ynbTaTbl 06y4eHUsA NO AUCUUNNMHe/MOAYNIO (3HAHUA, YMEHMUS,
HaBblKM), COOTHECEHHble C nNNaHUMpyeMbiMM  pe3ynbTaTaMM  OCBOEHMUS



obpasoBaTenbHOW NporpaMmmbl (KOMNETEHLMSAMM) U MHOUKATOPaMU UX AOCTUXKEHUA:

Kog HasBaHue Koa(bl) | MHamkaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMNeTeHLUMn

Ol1K- | CnocobeH Ol1K- HemoHcTpupyeT CTyOeHT JOIDKEH:

1 Mcnonb3oBaTh 1.1 3HaHusA 3HaTb OCHOBHbIE MOJIOXEHUSI MEXAHMUKU
NMONOXXEHUS, 3aKOHbI yHAAMEHTaNbHbIX 1 eé pasfgernos, TakMX Kak: KNHEMAaTKKa,
n MeToabl 3aKOHOB Mpupopbl u | AMHaMUKA  HacTUbl U abcontoTHO
€CTECTBEHHbIX Hayk OCHOBHBIX TBEPOOro Tena, cTaTuka,
N matematuku ans afieMeHTapHasi Teopusi  YNpYyrocty,

dm3nyeckmnx n .
peLlueHns 3agad OCHOBbI TEOPUN KONeGaHNN 1 BONMHOBLIX
VHXEHEepPHOIA MaTeMaTtn4ecknx NPOLECCOB, OCHOBHbIE  MOMOXEHUS
[eaTenbHoOCTU 3aKoHoB rMapoaANHAMUKN, OCHOBHbLIE MOSOXEHUS
cneumanbHom Teopun
OTHOCUTENBLHOCTU;
CTyOeHT JOIDKEH:
3HaTb OCHOBHbIE NonoXXeHusi
TepMOAMHaAMMKM: NnoHATUNE o
TemnepaType " TeMmnepaTypHbIX
LUKanax, NoHATUE o
TEepPMOAMHAaMMYECKOM paBHOBECUMM U
npotieccax paBHOBECHOW
TEepMOAMHaMKVKK, MEepPBOE M BTOpoOe
Hayana TepMOAMHAMWKK, MOHSTUE 06
SHTpONUMK; ANeMeHTapHYyo
KMHETMYECKYIO Teopuilo  uaeanbHOro
rasa n SABMNEHNN nepeHoca,
pacnpegenenus Makcsenna "
BonbumaHa, cBOWCTBaA XWUAKOCTEN U
pacTBOpOB, MOHATME O  (pas3oBbIX
nepexopgax;
YMeTb: MNPUMEHSATb 3aKOHbl MEXaHUKU
ONst aHanusa sBheHui npupogbl U
TEXHMYECKNX MPOLLECCOB, CO34aBaTb
arnemMeHTapHble MoAeny MexaHU4YecKmx
CUCTEM M NPOBOAMTL COOTBETCTBYHOLLME
OLEHOYHbIE PaCYEThI;
Bnagethb: MeTogamu NOCTPOEHMS
MPOCTbIX MaTeMaTuU4ecknx Moaenemn
MEeXaHW4Yeckux  cuctem, MeTogaMu
Ka4yeCTBEHHOro aHanmsa MexaHU4ecKux
cuctem
Orl1K- MpumeHset CTyOeHT JOoIKeH:
1.2 r3nMYeckme 3aKkoHbl | 3HaTb  METOAbl  PELIEeHUs  TUMOBbIX
U maTemaTuueckue | PU3NHECKUX 3apau aHanusa
METObI [ans | MEXaHU4eckmx cucTem;
peLLIcHNS sanay yMeTb BblIOUpaThb onTUManbHble
cnocobbl pelleHns 3agavy MexaHuKu,
Teopetuyeckoro - u OLEeHMBaTb adeKBaTHOCTb HaWOeHHOro
NpUKNagHoro peLLeHus:;
Xapakrepa BnageTb MeTogamm NnocTpoeHnd
dusmdeckon Mogenu uMccneayemoro
ABMEHUS.
Orl1K- Wcnonbayet CTyOeHT JOIDKeH:
1.3 MONOXXeHUs, 3aKoHbl | 3HaTb MeTodbl Msmepean?l
MEXaHUYECKNX BENNYMH, TakuMX Kak:




n MeToApbl | paccTosiHMe, Macca, Bpems, cuna,
€CTECTBEHHbIX HayK | MOMEHT NHEPLN, N T.M.;

ans pelleHns | YMeTb! NpoBOANTb n3MepeHns
UHKEHepHbIX 3apau | YK@3aHHBIX  BENMYMH € MOMOLbIO
B chepe nabopartopHoro obopyaoBaHus;

. | BmapgetTb:  HaBblkamu  MNpPOBeAEHUs!
NPOHECCUOHANEHON PU3NYECKOro IKCNEPUMEHTA, HABbIKAMM
ACATENBHOCTN paboTbl c COBPEMEHHbIM

nabopartopHbiM 060pygoBaHNEM

OrlK- | CnocobeH OrlK- Onpepenset CTyOeHT JOIDKEH:

2 CaMOCTOSATENBbHO 2.3 oXugaemble 3HaTb: OCHOBHbIE NPVHUMNBI
NpoBOANTb pe3ynbTaThbl COBpPEMEHHbIX METOAOB MCCreaoBaHns
3KCnepuMeHTanbHble peLleHns PU3NYECKMX CUCTEM, UX OOCTOMHCTBA,
nccnepoBaHus " MOCTaBMNEHHbIX He4OoCTaTKM U OrpaHNYeHuns:;
ncnonb3oBaTb 3agad YMeTb. OCYLLECTBNSATb MOWUCK Hay4YHON
OCHOBHble  MpUEMbI MHdOopMaLuu, OoLEeHMBaTb eé
obpaboTkn " [OCTOBEPHOCTb;
npeacraeneHus BrnageTb: TEXHONOrNsAMM rnovcka
NOMNyYeHHbIX AaHHbIX Hay4YHOW MHpopmaLmn

OllK- Bbibupaet cnocobbl | CTyoeHT OOmKeH:
2.4 n cpefncTtsa | 3HaTb 3NeMeHTapHy Teoputo
namepeHni Ons | UaMepeHun;
npoBeAeHUs yMeTb BbISIBMNATb NCTOYHUKM
3KCMEepUMeHTasbHbIX | NMOrpellHOCTeN U3MEPEHU, BblOMpaTb
nccrnegoBaHum onTMMarbHble CNOcoObl U3MepPEHNI;
OllK- MpumeHsieT cnocobebl | Mpu BbIMNOSTHEHUN PU3nYecKknx
2.5 n MeTOAbl | UccregoBaHun CTYAEHT OOIDKEH
06paboTkm W | BMageTb MeTOAaMu OLEHKA BEMNUYMH
npegcraBneHns MOrpeLUHOCTEN N3MEPEHUIA, MeTodamu
MOMy4YeHHbIX AaHHbLIX | HarnsaHoro npeacTaeneHns
n OLEHKN | pe3ynbTaToB U3MepeHui
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 o cemecTpam
1-n cemecTp [2-11 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 u4ucrie: KypcoBasi paboTta - - - -
(NpoekT)
dopMa NpoMeXXyToYHON aTTecTaumm 36 - - 36
(3k3ameH — 4ac.)
Wtoro: 396 108 108 180
13.1. CopepxaHue gucumnnuubl: MexaHuka n monekynsipHasa c¢pusmka
[ Ne | HaumeHoBanue pasgena | Cogepxanue pasaena AVCLMMIMHI | Peannsaums




n/n ANCUUNNNHBI pasgena
ONCUUNNUHBL  C
NMOMOLLIbIO
OHnamnH-Kypca,
QYMK*

1. NNekunn

1.1 KuHemaTuka 1. MNpegmeT n 3agavm MexaHuku dusuka
2. KuHematumka matepmanbHON TOYKM (edu.vsu.ru)
3. PasnoxeHne yckopeHUsi Ha KOMMOHEHThI.
[BrxeHne No OKPYXHOCTW.

4. WHepumnanbHble CcUCTEeMbI OTCuYéTa.
MpeobpasoBaHus Manunes.

1.2 OunHamuka yacTuupl 5. Macca, wmnynec. Cwna, npvmepbl cun.
3akoHbl HbtoToHa. LieHTp Macc cuctemsl Ten.
6. 3akoH coxpaHeHuss umnyrnbca

1.3 PaboTa n aHeprus 7. PaboTta, MmowHOCTb. KuHeTu4eckasa aHeprusi.
8. MNoTeHumanbHasa aHeprus.

9. 3aKOH COXpaHEeHUss MEXaHUYECKOW SHEPTUN.
10. MoMeHT mmnynbca U MOMEHT cun. 3akoH
COXpaHeHMs MOMEHTa UMNynbCca.

14 MexaHuka TBEpOOro Tena 11. Buabl gBwxeHns TBEpQOro Tena
12. KuHematuka TBEPLOro Tena.
13. MoOMeHT umnynbca Tena npu BpaLleHUu
BOKPYr 3akpennéHHon ocu. [naBHble ocu U
rmaBHble  MOMEHTbl  uHepuuun.  Teopema
lMonreHca-LlTenHepa.
14. [OwHamuka TBEpAOro Tena [wumpockon,
BblHY)XAEHHAs npeLeccus rmpockona.

15 Ynpyrue csonctea | 15. NoHsaTue 06 ynpyrmux ceoncTBax Ten. Buabl

TBEPAObIX TEN aedopmaumi.

16.3akoH [Nyka.
17. QHeprua ynpyron gecopmaumu..

1.7 KonebaHus v BOMHbI 18. KonebatenbHoe asuxeHne. lapmoHnyeckuin
oCUMNMATOP. YpaBHeHve " 3aKoH
rapMOHNYECKNX KonebaHun.

19. QHeprus konebaHui.
1.8 OcHoBbI mMexaHukn | 20. OCHOBHble MOHATUS MEXaHWKU CMIIOLHbIX
>KNOKOCTEWN 1 ra3oB cpeg. [wmgpoctatmka. TeuyeHne wuaeanbHoOm
Xugkoctn. YpasHeHue bBepHynnu, dopmyna
Toppuyennu.
21. TedveHve Ba3kon xwugkoctn. Popmyna
HetoToHa.  ®opmyna  [yasénnsa.  Yucno
PenHonbaca.

1.9 OcHosbl cneunanbHon | 22. Moctynatel CTO.

Teopun OTHOCUTENbHOCTHN 23. 3amegneHve BpeMeHW U CcOKpaleHue
AnvHbl. NpeobpasosaHus JlopeHua, nHTepBan.
24, PenaTtueucTckasa OVHaMuKa.
PenatnBuctckas 3sHeprusi. OKBMBANEHTHOCTb
Maccbl 1 HEpruu.

1.10 | OcHoBbI TEpMOANHAMUKIN 1. MNpegmeT n 3agaym Kypca MOMEKynsipHON
Pur3nKN. AKCMOMbI TEPMOANHAMUKMN.

2. TepmoavHamu4yeckue npouecchl, paboTa.
lMepBoe Hayano TepmMoaMHaMUKN.

3. TennoémkocTb. MonuTtponuyeckue
npoueccol. TedyeHue rasa, CKOpPOCTb 3Byka B
rase.

4. Btopoe Ha4vano TepmoanHamuku. Teopema




KapHo, TepMoauHaMunyeckas Wwkana
TemnepaTtyp. 5. OHTponMA U HepaBeHCTBO
Knayswuyca.
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OcHOBbI  cTaTUCTUYECKOM
MeXaHUKN

6. CtaTuctmyeckoe onvcaHme CUCTEM MHOMMUX
yacTuu,. OcHoOBHbIE NOHATUSA Teopuu
BEPOSATHOCTEN.

7. KnHeTuyeckas Teopus wmaeanbHOro rasa.
Knaccu4yeckas Teopus TENOEMKOCTM.

8. PacnpegneneHna MakcBesnna no CKOpOCTSAM.
9. Pacnpepenexue Bonbumana.
BapomeTtpunyeckas opmyna.

10. CTaTMCTMYECKUIA CMbICST BTOPOro Havana
TepmoauHamMukn  u aHTponusa.  Popmyna
BonbLMmaHa ans aHTponuu.

1.12

ABneHnst nepeHoca

11. CTONKHOBEHNST  MOreKyn, ONVHa
cBobogHoro npobera.

12. ABneHns nepeHoca: ouddy3ns, BA3KOCTb,
TENMONPOBOAHOCTb.

13. YnbTpapaspexXeHHble rasbl 1 BakyyMm.

1.13

CocTosiHMA BellecTBa

14. PeanbHble rasbl. Mogenb rasa BaHn pgep
Baansca.

15. N3oTepmbl rasa BaHn gep Baanbca.

16. 2KnugkocTtn, NOBEPXHOCTHbIE SABNEHUS.

17. KanunnsapHble siBnexus, dopmyna Jlannaca.

1.14

dasoBble NpeBpaLleHns

19. ®asbl BewwecTBa. Pasosble nepexogbl 1-ro n
2-ro poga. [narpammbl COCTOSHUSA. YpaBHEHME
KnanenpoHa-Knaysuyca.

20. HacblweHHbin nap. Kunenune, TpowHbIE
TOYKMW.

1.15

dnekTpocraTtuka

1. BsaumogencTeme 3apsiaoB B Bakyyme.

2. Teopema [aycca. Hanpsik€HHOCTb U
noTeHLMan aNeKkTpMyYecKoro nons.

3. To4eYHbIN ANEKTPUYECKUA QUNOb.

4. MNpoBOAHMKM B NMOCTOSSHHOM 3MNEKTPUYECKOM
none. dnekrpnyeckas EMKOCTb, KOHAEHCATOPbI.
5. INaneKkTpukn B NOCTOSAHHOM 3f1EKTPUYECKOM
none.

6. OHeprus B3aMMOAEWNCTBUS  3apsifoB.
OHepreTuyeckun MeTon OnpeaeneHus cun B
CUCTEME 3apsao0B.

1.16

[MOCTOSAHHBIN
3NEKTPUYECKNIA TOK

7. MnoTHoCTL TOKa, ypaBHeHue
HenpepbIBHOCTH.

8. 3akoH Oma. lNepexogHble npouecchl B Lenu ¢
KoHaeHcaTopoM. 3akoH [xoyna-fleHua.

9. Llenn nocTosiHHOro ToKa, npasuna Kupxroda.
10. Mogenb [pyae 9nekTpoHOB B MeTanne.
OneKTpuyeckme paspsabl B rasax.

1.17

MarHuToctatmka

11. MarHuTHOe none B Bakyyme. Cuna JlopeHua.
BaanmopenctBme TokoB, 3akoH brno-Casapa.
12. HTerpanbHble TEOPEMbI MAarHUTOCTATUKM.
13. Cuna Amnepa. 3nemeHTapHbIN KOHTYp C
TOKOB B MarHUTHOM rone.

14. BellecTtBO B MarHMTHOM none.
HamarHn4yeHHOCTb.

15. Oua-, napa- n peppomMarHeTuku.

16. [anbBaHOMArHUTHbIE SIBNEHUS.




1.18

OHeprus
3MNEeKTPOMarHnToro  norsi.
MpeobpasoBaHune nonen

17. OHeprns  B3auMoOeNCTBUSA
MnoTHOCTE  3Hepruu
MarHMTHOrO MNorsi.

18. 3akoH npeobpasoBaHus noneu npu
nepexoge Mexay vHepuuanbHbIMU CUCTEMaMMU
oTcyéTa.

3apaaos.
3MEKTPUYECKOro 1

1.19

OnekTpomarHutHas
WHOYKUMS

19. JnekTpomarHUTHas WHAYKUUA,
JleHua.

20. Camo- 1 B3aMMOVHAYKUUSI.

21. OHeprus KOHTYpOB C
CBepxnpoBogUMOCTb

npasuno

TOKaMu.

1.20

YpaBHeHnss Makceenna wu
CNeacTBUS U3 HUX

22. Tok cmelleHus,
Makceenna.

23. TInoTHOCTb
[MoHTNHra.

24. DnekTpuyeckne konebaHus.

25. BblHyxaeHHble anekTpuyeckne konebaHus.
PesoHaHc.

26. Llenn nepemeHHOro Toka.

27. 3aknoyntenbHas nexkums.

cuctemMa  ypaBHEHMI

noToka 3Hepruu. BekTop
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SJ'IeKTpOMaFH WUTHbl€ BOJIHbI

1. MpeameT 1 3agayum kypca «OnTuka». lNnockas
3NEKTPOMarHnTHas BoJHa.

2. YcnoBusa Ha rpaHuue pasgena. dopmynbl
dpeHens.

3. WWkana aneKkTpoMarHuTHbIX KonebaHui.

4. doTOMETPUYECKME BENUYMHDI.

1.22

FeomeTpmquKaﬂ onTukKa

5. M'eomeTpuyeckasa onTuka.

6. MaTpnyHaga onTuka.

7. OnTMYEecKne WHCTPYMEHTHI.
ONTUYECKMX CUCTEM.

MorpewwHocTn

1.23

WHTepdepeHuus ceeta

8. [Byxny4yeBas uHtepdepeHums, onbIT FOHra.
9. Knaccnyeckme nHTepdepeHUNOHHbIE CXEMBI.
MHorony4yesas nHTepdepeHums.

10. MHTepdepomeTpsl.

1.24

Ondppakunsa ceeta

11. OQndbpakuus ceeta. Audpakuns dpeHens Ha
KpYyrrom oTBepCTUN, LLENW.
12. Oundbpakuus
OundpakumoHHas pelléTka.
13. [OudpakumoHHbIA Npenen paspeLlatoLen
cnocobHocTu. Nonorpadus.

®payHrodepa.

1.25

Mons pun3auuna ceeTa

14. MNonsapusauunsa ceeTa.

15. [IBOMHOE nyyenpenomneHve.

16. UHTepdepeHuusa nonspuM3oBaHHbIX BOJH.
BonHoBble NIacTUHKN.

17. MckyccTBeHHoe
nyvyenpenomMmneHme.

OBOWHOE

1.26

B3anmopgencteme ceeta C
BEeLeCTBOM

18. Owncnepcus ceeta. Knaccmnyeckaa teopus
ancnepcuu.

19. 'pynnoBas cKopoCTb.

20. NornoweHne ceeTta. PaccesiHne ceeTa.

1.27

I/I3nyquMe cBeTa

21. Bugpl nsnydeHusn. TennoBoe u3nyyeHue.
ABCOnTHO YEpPHOE TeNo.

22. 3akoHbl Tennosoro wusnyveHusi. dopmyna
MnaHka.

23. BblHyxaeHHoe nsnyyvenue. Jlasepbi.

2. MNpa

KTU4eCKUe 3aHATUA

2.1

Kunematuka

1. PaBHOMEpPHOE ABMXEHME.
2. PaBHOYyCcKOpeHHOe ABWXEHNE.

dunsuka
(edu.vsu.ru)




2.2 [OnHamunka yacTmubl 3. [IBMKeHNe Ten Ha HaKIMOHHOW MIOCKOCTU.
4. [BmKeHune noa  AencTBueEM cunbl
COMPOTUBMEHMS, CUMbl TPEHNS.
2.3 Pab6oTa n aHeprus 5. PaboTa cunbl.
6. 3akoHbl COXpaHeHWs UMMNynbca U SHepruu
24 MexaHvka TBEpaoro Tena 7. KuHemaTuka TBEpAOro Tena.
8. nHamuka TBEpOOro Tena.
2.5 KonebaHua v BonHsbI 9. lapmoHu4yeckme konebaHus, 3aTyxatowue
konebaHus.
2.6 OcHoBbI cneumansHon | 10. PenatnBmcTckas mexaHuvka.
TEOPUN OTHOCUTENBHOCTU 11. KoHTponbHas paboTa.
2.7 TepmoanHamuka 1. Mpouecchkl ¢ ngeanbHbLIM rasoMm.
2. YpaBHeHue COCTOAHWS uaearnbHoro rasa.
3. Tennoé&mkocTb.
4. KpyroBble npouecchl.
5. OHTponus
2.8 MonekynsapHo- 6. PacnpegeneHuna Makcsenna.
KMHeTuyeckas Teopus 7. PacnpepneneHue BonbumaHa,
BbapomeTpuyeckas dpopmyna.
2.9 da3soBble NpeBpaLleHns 18. lNpouecchbl C HACbIWEHHBIM Napom
9. TennoTel NnaBneHus, napoobpasoBaHus
10. KoHTponbHas pabota
2.10 | OnekTpocTaTuka 1. 3akoH KynoHa, npuHumn cynepnosunumm.
2. MpoBOAHMKN B NMOCTOSAHHOM 3IIEKTPUYECKOM
none. Metoa nsobpaxeHun.
3. OM3NeKTpuKn B MOCTOSAHHOM 3MNEKTPUYECKOM
none. MonapusoBaHHOCTb " BEKTOP
ANEKTPUYECKON NHAYKLNN.
4. OnekTpnyeckas EMKOCTb, KOHOEHCATOpPHI.
2.11 | OHeprna oanekTpuyeckoro | 5. Cunbl, pencTeywlme Ha 3apsgbl B
nons 3NEeKTPUYECKOM none. SHeprusl KoHgeHcaTopa.
2.12 | NMoCTOsAHHBIN 6. MnoTHOCTb ToKa, ypaBHeHue
3NEeKTPUYECKNIA TOK HenpepbIBHOCTMU.
7. 3akoH Oma, aneKkTpuyeckoe conpoTMBreHMne.
8. 3akoH [xoyns-JleHua.
9. Uenu noctosHHoro Toka, JMAC. [MpaBuna
Kupxroda.
2.13 | MarHutocTaTuka 10. Pacyét mMarHMTHOM MHAOYKUMX C MOMOLLbHO
3akoHa bro-Cagsapa.
11. Teopema 0 UMPKYNALUN BEKTOPA MarHUTHOM
WHOYKUUW U MarHUTHOE Nosie TOKOB.
12. MarHeTtukn. Cunbl, Jencreytoline B
MarHUTHOM nore.
2.14 | OnekTpomarHUTHas 13. OnekTpoMarHmuTHasa NHAYKUWS.
MHOYKUMA K ypaBHeHus | 14. MHOYKTUBHOCTb.
Makcsenna
2.15 | OnekTpuyeckune konebaHumsa | 15. KonebaHusa B KOHTYpe C KOHOEHCATOpPOM M
KaTyLLKOW MHOYKTUBHOCTH.
16. 3atyxawLwme konebaHus B KOHTYpE.
2.16 | lNepeMeHHbIN 17. BbIHyXO€EHHbIE 3anekTpuyeckme konebaHus,
3NEKTPUYECKNIA TOK pe3oHaHc.
18. Lenn nepemeHHOro TOKa, peakTUBHOE
cornpoTusnexHve, KOIMPULNEHT MOLLHOCTMU.
2.17 | OnekTpoMarHUTHbIE BOSMHbI | 1. QNeKTpoMarHMTHbIE BOSHbI B BaKyyMe.
2. doTomeTpUsS.
2.18 | NeomeTpuyeckas ontuka 3. NMpenomneHne ceeta

4, LleHTpI/IDOBaHHbIe onTn4yeckmne CUCTeMbl.
5. Ontnyeckne NHCTPYMEHTbI




2.19 | UHTepdepeHuus cBeTa 6. [lByxny4eBas nHTepdepeHLns.
7. IHTepdepeHLns B TOHKMX MAEHKAX.
2.20 | Oudpakumsa ceeta 8. Oudpakums dpeHens.
9. ndpakuma dpayHrodepa.
10. Paspeluatouiasa cnocobHOCTbL 06bEKTMBA.
2.21 | MNMonsipusauusa ceeTta 11. AHanu3 nonapmM3oBaHHOro ceeTa.
12. [1BonHOE ny4enpenomMneHme.
2.22 Bsaumopgencteme ceeta c¢ | 13. [lucnepcus ceeta
BELLEeCTBOM 14. MNornowieHune ceeTa
3. JlabopaTopHble 3aHATUSA
3.1 BBogHoe 3aHsTME MpaBuna  TEXHWKK GesonacHocTn npu | ®u3uka
BbINONMHEHUN  nabopaTtopHbix  pabotr  no | (edu.vsu.ru)
MeXxaHuKe, MOSEKYNSPHOM dumsmnke n
TepMmognHamMuke
3.2 Teopwusa norpeluHocTen OcBoeHue MeToaukM pacdéta MorpeLiHocTen
NPAMbIX U KOCBEHHBIX M3MEPEHUIN Ha NpUMepe
onpeferneHnss NIOTHOCTU Tena npaBWibHON
reoMeTpuyeckor opmbl
3.3. JlabopatopHas paboTta 1 OnpegeneHne nnOTHOCTM TBEpAOro Tena,
UMEIOLLEr0o  MNPaBWIIbHYKD  FrE€OMETPUYECKYHO
dopmy.
3.4 JlabopaTopHas pabota 2 M3mepeHune CKOpOCTH nynu MeTo40M
0annInCcTNYeCcKoro MasdTH1Ka.
3.5 JlabopatopHas pabota 3 V3yyeHue asmxeHnst MasTHUKa Makceenna.
3.6 JlabopatopHas paborta 4 V3yyeHue BpawaTensHOro ABMxXeHns Tena
3.8 JlabopaTopHas pabota 6 OKcnepuMMmeHTanbHasi  MpoBepka  TeopeMmbl
ovreHca-LUtenHepa
3.9 JlabopaTopHas pabota 8 ViccnegoBaHne konebaTenbHOro ABMKEHUSA
hn3M4ECKOro 1 MaTEMaTMYECKOrO MasiTHYKA.
3.10 | NabopaTtopHasa paboTa 1 N3yyeHune 3aKoHa HOpPMarbHOro
pacnpegeneHus
3.11 | NabopaTtopHas pabota 3 OnpepneneHne cpedHen  OnuHblI  Npobera
MONEeKyn Bo3gyxa
3.12 | NabopaTtopHas paboTta 4 3yueHue 3aBMCUMOCTU KoadhpuumeHTa
BSI3KOCTM OT TemnepaTypbl Ha BUCKO3UMETpE
OcTtBanbga
3.13 | NabopaTtopHas paboTta 5 Onpegenexune KoadhdmumeHTa
BHYTPEHHErNO  TPEHUS  METOAOM
Ctokca
3.14 | NabopaTtopHasa paboTa 6 OnpepeneHne koaddUUMEHTA BHYTPEHHETO
TPEHUAPOTALMOHHOIO BUCKO3MMETpPa
3.15 | NabopaTtopHas paboTta 7 OnpegeneHne  OTHOLWEHWA  TEMMOEMKOCTEN
rasos MmetogoMm Knemana n [lesopma
3.16 | NabopaTtopHas paboTta 8 OnpegeneHne koadhdpuuneHTa NoBEPXHOCTHOIO
HaTsXKEHUST METOAOM KOMMEHCAUUN Pa3HOCTM
JaBreHun
3.17 | NabopaTtopHas pabota 10 | N3yueHne 3aBMCUMOCTU KoadhpuumeHTa
NMOBEPXHOCTHOIO HAaTSXXEHUS OT TemnepaTypbl
mMeToaom KaHtopa-PebnHaepa
3.18 | NabopatopHas pabota 11 | OnpegeneHve  koadpduuMeHTa OBBLEMHOIO
pacLnpeHnsa XuaKocTen
3.19 BeogHoe 3aHsATMeE. MNpasuna TEXHUKN ©e3onacHocTn npu
BbIMONIHEHMN  nabopaTopHbIX  paboT Mo
3NEKTPUYECTBY U MArHETU3MY
3.20 | NNabopaTtopHas paboTa 1 M3ydeHne anekTpoHHOro ocuunsorpada
3.21 | NabopaTopHas paboTta 2 N3y4eHune anekTpocTaTtM4eckoro nonsi
3.22 | NabopaTtopHas paboTa 3 VMccnegoBaHve npouecca 3apsga U paspsaga




KOHOeHcaTopa

3.23 | NabopaTtopHas paboTta 4 OnpepeneHune yoenbHOro 3apsiia anekTpoHa
B BaKkyyMHOMAMnoae

3.24 | NabopaTtopHasa pabota 5 OnpepeneHune yoenbHOro 3apsga anekTpoHa
MeTOAOM MarHeTpoHa

3.25 | NabopaTtopHas paboTa 6 N3y4yeHne cerHeToaneKkTpmuKkoB

3.25 | NabopaTtopHas paboTta 7 OnpepeneHne TemnepaTypHOW 3aBMCUMOCTM
COMpPOTUBIIEHMAMETAIOB

3.26 | NNabopaTopHas paboTta 8 OnpepeneHne TemnepaTypHOW 3aBMCUMOCTM
COMPOTUBIEHUANONYNPOBOAHUKOB.

3.27 | NabopaTtopHas paboTta 9 Onpegenexne roOpu3oHTanbHOM
cocTaBnsloLlen MmarHuTHoronona 3emnu npu
NOMOLLM NOCTOSIHHOIO MarHuTa.

3.28 | NabopaTtopHasa pabota 10. | OnpeneneHue ANEKTPOANHAMNYECKON
NOCTOSAHHOMN.

3.29 | NlabopaTtopHas pabotal1 Onpepnenexune rOpU3OHTanbLHOM
cocTaBnswoLen MarHuTHorononsa 3emnu npu
NOMOLLM TaHreHC rasiLBaHOMETpA.

3.30 | NNabopaTtopHas pabotal2 WccnepoBaHue neTnm rmcrepesunca
deppomMarHeTMKoB.

3.31 | labopaTtopHas pabotal3 [NonynpoBOAHMKOBLIE BbINPSAMUTENN

3.32 | NlabopaTtopHas pabotal4 N3y4yeHne 3aKOHOB MNOCTOSIHHOIO TOKa

3.33 | NNabopaTtopHas pabotal5s OnpepeneHne paboTbl BbiIXxoga 3NEKTPOHOB
13 metanna

3.34 | BBogHoe 3aHATHE. Mpasuna TEXHUKU 6esonacHocTn npu
BbINONHEHUN  nabopaTopHbiXx  paboT  no
avcumnnuie «OnTukay.

3.35 | NlabopaTtopHas paboTa 1 Onpepnenexune dOKyCHOro paccTosiHuA
CMNOXHOro OOBbEKTVBA C MOMOLLBI OMTUYECKOMN
ckambn OCK-2

3.36 | JlabopaTopHas paboTta 2 ViccnegoBaHue gmMcnepcum CTEKNsIHHOM NPU3Mbl

3.37 | NabopaTtopHas pabota 3 M3yyeHne cnekTpanbHoro npubopa YM-2.
Onpegenexune KpacHomn rpaHuLbl
doToadpdekTa.

3.38 | NNabopaTtopHas paboTta 4 WccnepoBaHue CMEeKTpoB NornoLeHms
pacTBOpOB.

3.39 | NabopaTtopHas pabota 5 M3mepeHne nokasaTens npenomneHns
XMOKOCTEN C NOMOLbI0 pedypakToMeTpa.

3.40 | NabopaTtopHas paboTa 6 M3yuyeHne  aBneHuss  unHTepdepeHunn ¢
nomoLpbto 6unpusmel PpeHens

3.41 | NabopaTtopHas paboTta 7 OnpegenexHve pOnvHbl CBETOBOW BOJSHbI C
nomMoLlpbto Konew, HetoToHa

3.42 | NabopaTtopHas paboTa 8 Oundpakumna dpeHenst Ha KPYrnomMm oTBEPCTUN.

3.43 | NabopaTtopHas pabota 9 3yueHue andpakunmn ®payHrodepa Ha wenu u
TOHKOW HUTMW.

3.44 | NabopaTtopHas pabota 10 | N3yuyeHne pgudppakumm  ®dpayHrocdepa Ha
OTBEPCTUSX Pa3NNYHON hOPMbl 1 PELLETKaX.

3.45 | labopaTopHas paboTta 11 Mony4eHne 1 aHanu3 NONsiPM30BaAHHOIO CBETA.

3.46 | NabopaTtopHas pabota 12 | N3yyeHne TOHKOM CTPYKTYpbl 3€NEHON JMHUW
pTYyTU C nomolibld uHTepdepomeTpa Pabpu-
MNepo

3.47 | NabopaTtopHas pabota 13 | dudpakumss  nasepHoro n3nyyeHus Ha
pasnu4yHbIX Nperpagax.

13.2. Tembl (pasaenbl) oUCUUNIIMHBLI U BUAbBI 3aHATUI

Ne
n/n

HanmeHoBaHne TeMbl
(paspena)

Buabl 3aHATUN (KONMYECTBO YacoB)

Jlekuunun

| Mpaktnyeckne | NlaGopaTtopHble [amoctosTenbHas | Beero



OVCLMNIUHBI

aboTa

KuHematuka

JnHamuka YacTtuubl

PaboTta n aHeprus

[elelle]

00|00 (O

B WIN(F

MexaHuka  TBEpPOOro
Tena

N FEAN LS

N INININ

N INININ

LleHTpanbHoe none u
3aKOH TAroTEeHUs

Ynpyrue CBOWCTBaA
TBEPAbIX TEN

KonebaHus 1 BonHbI

OcHoBbI MeXaHUKN
YKUOKOCTEN U ra3oB

OcHoBbI cneuunanbHon
Teopun
OTHOCUTENTbHOCTU

10

OcHoBblI
TepMoANHaMMKN

11

OcHoBblI
CcTaTUCTUYECKON
MeXaHWUKn

N

(o]

12

AsneHns nepeHoca

13

CocTosiHMs BellecTBa

14

dasoBble
npeBpaLlLleHns

15

aﬂeKTpOCTaTl/I Ka

o O |O|Oo

16

[NoCTOAHHLIN
ANEKTPUYECKMI TOK

17

MarHutoctaTuka

NN OO O |O|O

NG I N Vo Y IRSEN S IRN

18

OHeprus
3MNEKTPOMarHnToro
nons.
MpeobpasoBaHue
noneun

19

OnekTpoMarHuTHas
NHAOYKUMS

10

20

YpaBHeHus
Makcsenna 7]
CNeacTBuUs N3 HUX

12

21

SﬂeKTPOMaFH UTHblE
BOJIHbI

16

22

FGOMeTpI/I‘-IeCKaFI
onTuka

16

23

WHTepdepeHLms
cBeTa

10

10

12

36

24

Ovdpakums ceeta

(o]

10

12

34

25

nOﬂﬂpI/I3aLl,l/Iﬂ CBeTa

(o2}

10

26

26

B3aumopgencteue
CBeTa C BELLLECTBOM

16

NToro:

104

104

100

360

14. MeToguueckue yKkasaHus Ansi 00y4aroLWwmxcs N0 0CBOEHUIO AUCLUMNIINHDI:

PaboTa c KOHCnekTamu Nekuun, YteHue nutepaTtypbl NoO NpeaMeTy; pelleHne 3agad no
Kypcy; BbINONHeHMe u odopmreHne nabopaTopHbix paboT B TeyeHne cemecTpa;
nocTeneHHOe OCBOEHME MaTeMaTnyeckmx nakeTos (Hanpumep, Maxima v ap.).



CamocTosaTenbHas paboTa CTyQeHTOB B TeYEHWe CceMecTpa BKIYaeT cnegyoume
dopMbl paboTbl U BUAbI KOHTPONS:

*  NOAroToBKa K MPaKTUYECKNUM 3aHATUSAM;

npu  MNOArOTOBKE K MPaAKTUYECKMM  3aHATMAM  Heobxogumo  npopaboTtaTtb
TeopeTnyeckme BOMPOCbl 3aHATUS C  WCMONb30BaHMEM MaTepuana nekuum u
pekoMeHayeMon nutepaTypbl, NoApPOOHO pasobpaTb NpUMeEpbl pelleHus 3agad,
pa3obpaHHbIX Ha NEKUMSIX, BbIMOMHUTL AOMAaLLHME 3a4aHus No AaHHOW TEME;

*  NOAroToBKa K KONNOKBMYMY MO NEKLIMOHHOMY KYPCYV;

NPy NOArOTOBKE K KOSSTOKBMYMY MO NIEKLMOHHOMY Kypcy Heobxoammo npopabotaTtb
TeopeTn4eckne BOMNPOCbI AAHHOMO MOAYyNs C WUCMNONb30OBaHMEM MaTepuana nekuun wm
pekoMeHayeMoun nuTepaTypbl, NoApo6HO pa3obpaTtb NpuMepbl, pa3obpaHHbie Ha NekuusXx,
BbIMOMHUTL AOMAaLLHWE 3a4aHus No 4aHHOMY MOAYSIHO;

lMokasaTenem ycnewHon Tekywen paboTbl CTydeHTa SBNAETCA exeHenenbHoe
BbIMOSIHEHNE 3aJaHMA  Ha nNpaKTUYecKnx 3aHaTuaX. Metogmdeckoe obecneyeHune
CaMOCTOATENbHOW paboThbl CTYLEHTOB MO KYpPCY BKITHOYaET:

* KOHCMEKT NeKuni;

* OCHOBHYIO NiuTepartypy;

* OOMNOMNHUTENbBHYO NUTEPATYpPY;
* yyebBHO-MeTOau4eckoe obecnedeHne ona caMoCToATENbHOM paboThl.

15. MepeyeHb OCHOBHOM U [AOMOSIHUTESILHOW NUTepaTypbl, PeCYpCOB WHTEpPHET,
HEOGXO.DM MbIX ANA oCBOeHnA ancuuniunHbl

a) OCHOBHas nuTepaTtypa:

Ne n/n | cToYHMK

1 CuByxuH [1.B. O6wmin kypc pmsumku : yuebHoe nocobume anga ctyq. oma. cneumanbHOCTEN BY30B :
B 5 1. T.1: Mexanwuka/ [1.B. CuByxuH. — Mocksa : PUSMATIJINT, 2014. — 560 c.

Mapwakos, AnekcaHgp Hwkonaesud. Pusmka B knoyeBbix 3agadvax. MexaHuka. Konebanus.
2 AkycTuka : [yuebHoe nocobue] / A.H. Mapwakos .— JonronpyaHbin : MHTtennekt, 2013 .— 238,
[1] c. : un. — bubnuorp. B koHUe KH. — ISBN 978-5-91559-133-1.

CuByxuH, Omutpun Bacunbesudy. O6wmn Kypc wmsukmn : ydebHoe nocobue ana ctyg. dus.
cneumnanbHocTen BysoB : B 5 1. / A.B.CuByxvH .— M. : ®dusamarnut. T. 2: TepmognHammka u

3 mMonekynsipHas usmka .— M3a. 5-e, ncnp. — 2014 .— 543 c. : un. — UmeH. ykas., npeaMm. 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. MNMapakos .— JonronpyaHbii : N3gatenbckum

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

CaBenbeB, Uropb Brnagumuposuy. Kypc obuen gusunkm : [yduebHoe nocobue aons cryg. By3OB,
06y4. No TEXH. HanpaBneHnsaMm u cneymnansHocTaMm] : [B 4 1.] / N.B. Casenbes ; nog obw. pea. B.W.
5 CaBenbeBa .— Mockea : KHOPYC, 2012- .— ISBN 978-5-406-02586-4. T. 2: 3nekTpn4ecTtso 1
mMarHeTnam. BonHel. Ontuka .— 2-e u3g., ctep. — 2012 .— 570 c. : un. — lNpegm. ykas: ¢.565-
570 .— ISBN 978-5-406-02589-5.

CuByxuH, Omutpuii Bacunbesud. O6wmi kypc dmsmkm : [yyebHoe nocobue ansa ctyg. us.
cneumanbHocTen By3oB] : [B 5 1.] / [1.B. CuByxmH .— Mockea : PUSMATIINT, 2012- .— ISBN 5-
9221-0229-X. T. 4: Ontuka .— W3g. 3-e, ctep. — 2013 .— 791 c. : un. — Ykas.: ¢.784-791 .—
ISBN 5-9221-0228-1.

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

6) gononHUTENbHasA nNUTepartypa:


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

Ne n/n NcTouYHMK

Wpopos W.E. 3agaun no obwen dusuke / N.E. Mpogos. — M.: Jlabopatopus 6a30BbIx 3HaHUMN.

1 2009 r. 432 c.
KnuHckux A.®. Kypc obliern usnkm : MexaHvka u OCHOBbl TEOPUM OTHOCUTENBHOCTY : Yyyeb.

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

3 Oetnad A.A. Kypc dumsukn : yueb. nocobue ansa ctyan. Btysos / A.A. [letnad, 6.M. Asopcknin. —
Mocksa : MIispatenbckuin LeHTp «Akagemusiy, 2015. — 719 c.
KanawHukos C.I. dnekTpn4yecTBo : [y4ebHoe nocobue ons cTyq pums. cneumnansHocTen By3os] /

4 C. I. KanawHukos .— U3ga. 6-e, ctep. — M. : duamatnur, 2008 .— 624 c.

5 Casenbes U.B. Kypc obwel cbusuku: y4yeb. nocobue 0na cmyd.emy3oe / N.B.Casenbes - M. :
Quamamnum, 1998. - KH. 2: Qnekmpudyecmeo u mazHemu3m. - 336 c.

6 Mameees A.H. Gnekmpuyecmeo u mazHemus3m: y4eb. nocobue Onss cmydeHmos 8y3o8 /
A.H.Mameees. — CIl16. : JlaHb, 2010. — 459 c.

7 Upodoe WN.E. OnekmpomazHemusm. OCHOBHble 3aKOHbI: y4eb. nocobue Ons cmyd. uas.
crieyuanbHocmel sy3os / N.E.Wpodos. — M. : BMUHOM Jlabopamopusi 3HaHul, 2012. — 319 c.

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

9 BonbkeHwTenH B.C. COopHMK 3agad no obwemMy kypcy ¢uauku: Onst CTyd. TexH. By3oB /

B.C.BonbkeHwTtenH. — Cl16. : Jlanb, 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. Anennnkos, A. H. AnenHnkos .— BopoHex,
2001 —4.1m4.2.-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 cdusnkn. OnTtuka : y4ebHoe nocobue ans By3oB / BopoHex. roc. yH-T; cocT. : B.E.
12 Pucun, A.E. MNpngHes .— Boponex : UMML| 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. N B KOHLE KH. —
Bubnuorp. B kKoHue rnaB .— ISBN 978-5-9221-1571-1.

lMpakTukym no pelieHuto 3agady no obwemy kypcy dwusmkun. Konebanms n BomHbl. Ontuka :
[yuebHOe nocobue no cumsmke gna ctyq., obyd. N0 TEXH. HaNpaBneHuaM U cneumansHocTam] /
14 H.M. KanawHukoB [n ap.] ; nog pen. H.M. KoxesHukoBa .— CankT-lleTepbypr ; 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.Casenbes - M. : duamatnur, 1998. — KH. 4. — 256 c.

B) MHGOPMaLUMOHHbLIE 3NEKTPOHHO-0Opa3oBaTesnbHble pecypcbl (oduumnanbHbie pecypchbl
NHTEPHET)™:

Ne n/n | Pecypc

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

OBC «JlaHby https://e.lanbook.com/

«YHuBepcuTeTckas bubnunoteka online» https://biblioclub.ru/
«KoHcynbTaHT cTygeHTa» http://www.studmedlib.ru/
«PYKOHT» (UTC KoHTekcTyMm) https://lib.rucont.ru/
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https://lib.vsu.ru/
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https://e.lanbook.com/
https://biblioclub.ru/
http://www.studmedlib.ru/
https://lib.rucont.ru/

16. NepeyeHb y4eOHO-MeTOAUYECKOrO obecneyeHus Ansi CaMOCTOATENIbHOW paboThl
(y4yebHO-Memoduyeckue pekoMeHOayuu, mnocobusi, 3adavyHuku, mMemoou4yeckue
YKa3aHusi 1o 8bIMNOJIHEHUK NMPakmu4yeckux (KOHMposbHbIX), Kypcoebix pabom u dp.)

Ne n/n | cTouHMK

JlabopaTopHbIi NpakTMkyM Mo Kypcy obuwien gpusmkmn : Mexanuka / O.M. MNonuubiHa, W.E. 3aHuH,
1 A.®. KnnHckux, A.B. MepembsiHuH, H.I. CTagHas ; BopoHeXcKkuin rocyaapCTBEHHbIN YHUBEPCUTET.
— BopoHex : apgatensckun gom BI'Y, 2019. — 161 c.

Crtpenkos C.[1. C6opHuK 3agay no obwemy kypcy dwmsmkm : B 5 kH. KH. 1: Mexanuka / C.I1.

2 Crpenkos [u gp.]; noa pea. N.A. Akosnesa — M. : duamatnut : Jlanb, 2006. — 240 c.
JlabopaTopHbIi NpakTMkyM Mo Kypcy obuwen dpusmkn : MexaHuka / O.M. NonuupsiHa, N.E. 3aHuH;

3 BopoHexckuii rocyaapCTBeHHbIN yHUBepcuTeT. — BopoHex : ispaTtensckun gom BIY, 2019. — 161
C.

4 Wpomos N.E. MexaHnka. OCHOBHbIe 3aKOHbI : y4eb. nocobue ansa ctyg. us. cneynansHoOCTEN
By30B / I.E. Mpogos. — M.: BuHowm. Jlabopatopus 6a3oBbix 3HaHui. 2013. — 309 c.

5 Mpopoe N.E. 3agaum no obwen pusmke / U.E. Upoaos. — M.: JTabopaTopust 6a3oBbix 3HaHMiA. 2009
r.432 c.

6 C6opHuk 3agad no obuwemy kypcy cdusukn / nog pea. N.A.Akosnesa. — M. : duamarnut, 2006. —

KH. Ill. QnekTpnyectBo n marHetmam. — 232 c.

3agaun no anekTpMYecTBY M MarHeTmsmy : Ans cTyd. 2 kypca g/o m B/o ¢ms. dakynbteTa /
7 BopoHex. roc. yH-T, Kad. obw. dousukn; Coct.: H. M. AneiiHumkos, A. H. AnenHnkoB .— BopoHex,
2001 —4Y.1m4.2.-40c.

JlabopaTopHbIi NPaKTUKYM MO 3fIEKTPUYECTBY M MarHeTU3My : npaktuyeckoe nocobue : 010400,
8 013800, 014100 / BopoHex. roc. yH-T, Kad. obwen dpusukm, dus. dak.; coct. H.M. AnenHumkos,
A.H. AneriHmkoB .— BopoHex, 2004 — 43 c.

O6LWni Pr3nM4ecknin NPaKTUKYM ANns CTYAEHTOB eCTeCTBEHHbIX hakynbTeToB / MOCK. roc. yYH-T UM.
M. B. JlomoHocoBa, ®us. dak., Kad. obw. dusukmn ans ectects. pak. — M. : 13g-8o Mock. yH-Ta,

9 1986. Bbin.6: N3ydyeHue anekTpnyeckmx n marHuTHbIX nonen / coct. I'. E. MNMyctoBanos .— 1986 .—
78,[2] c.:vn.
dunanyecknit NPakTKyM. SNEKTPUYECTBO U ONTUKa : y4ebHoe nocobue ans yH-ToB / nog pea. B.U.

10 MBepoHoBon; cocT.: A.l'. bensaHkuHbim, .11. MoTyneswuy, E.C. YeTtBepukoson, N.A. AkoBnesbiM .—
2-e u3g., nepepab. — M. : Hayka : ®namatnuT, 1968 .— 815 c. : un., Tabn.

11 ®puw C. 3. Kypc obwen dunankm : yuebHuk : B 3 1./ C. 3. ®puw, A. B. Tumopesa .— CI16. [u ap.]
: Jlanb, 2006.— T.3: OnTtuka. ATomHas dmsmka .— MN3g. 9-e, ctep. — 2007 .— 648 c.

12 Jlanpc6epr I'. C. OnTtuka : y4ebHoe nocobue ans ¢us. cneumansHocTer By3oB / I'. C. JNlanacbepr

.— W3a. 6-e, ctep. — M. : duamatnurt, 2006 .— 848 c.

17. O6pa3oBaTesfibHble TEXHONOrMU, MUCMNOfIb3yeMble Npu peanusauum y4eOGHOMU
OUCLUMNIUHBLI, BKNOYas AUCTaHUMOHHble obpa3oBaTesibHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Ans peanusaumm yd4ebHOM OUCLMNAMHBI UCMONb3YHTCA cregylwmne MHOPMaLMOHHbIE
TEXHONOMMN: 3NIEMEHTbLI NPorpaMMmMpoBaHus (ana obpaboTkm pe3ynbTaToB SKCNEPUMEHTOB
B nabopatopHbix paboTtax), paboTa C 3MEKTPOHHbIMW pecypcamuM Ha nopTanax
www.edu.vsu.ru (nekumm Ha obpasoBaTenbHbIX NnaTgopmax, BbiknagbiBaHWe 3MeKTPOHHbIX
BapuvaHTOB 3a[a4yHUKOB, y4ebHbiXx NOCOOMIM Ha NMYHbIX CTpaHuuax npenogasaTenen B
obpasoBatensHoM nopTane), www.lib.vsu.ru (pabota c anekTpoHHOW 6a3on [aHHbIX
6ubnuotekn BIY); ucnonb3oBaHve B NOAroToBKEe MaTepuarnoB Nekumin n B paboTte co
CTYAEHTaMWN PasfiMyHbIX NPOrpaMMHbIX MateMaTU4eckmx NPOAYKTOB, Takmx kak Maxima wm

ap.



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

18. MaTepmanbHO-TEXHUYECKOEe obecneyeHne QUCLUUNIUHbI:

JlekumoHHaa ayauTopusi, Aocka MenoBas WM mapkepHad 1 wWwT., CTOnbl, CTyfbA B
Heobxogmmom konuyecTtBe. JlabopaTopHble paboTbl NO MexaHWke NpPOoBOAATCA B
nabopatopun kadenpbl obwen pmsnkn Ne145. JlabopatopHblie paboTbl MO MONEKYNSIPHOM
U3nke n TepMmoanHammnke npoeogaTca B nabopatopum kadenpbl obwen pmsmkn Ne135 (r.
BopoHex, YHuBepcuteTckaa nnowagb, A.1). JlabopaTopHble npoBoasTca B rpynne mno
noarpynnam o 15 yenosex.

JTabopaTopum ocHalleHa HeOBXOOUMbIM KONMYECTBOM paboumx MecT (28 cTonoB, M3 HUX
cTon Ang npenogaesartens, cton anga nabopaxTta, 4 ctona 6e3 ob6opynoBaHud, 22 ctona ¢
obopyooBaHvemM Ans  BbINOMHEHMs nabopaTopHblx paboT no kypcy «MexaHuka,
MornekynsipHaa usmka n TepMmoamHamunkar», 45 cTynbeB), KOMNbOTEPOM Ansi 06paboTkm
pe3ynbTaToB BbIYMCIIEHUW, KOMMNIEeKTamu AN BbINOSHEHUA nabopaTtopHbiX paboT no
mMexaHuke (ayg. 145):

- KOMNIEKT donamyecknx npnbopoB KOOI (masTtHnk Obepbeka, Mvpockon, YHMBeEpCanbHbIN
MasiTHUK, KpyTuUnbHbIN MaaTHUK, MasiTHUK Makceenna);

- 6GannNUCTMYECKUN MasTHUK;

- YCTaHOBKa Ans onpeaeneHns MOMEHTOB UHEpPLMN TEN U 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 pbl4aXHble C 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 u3ydyeHust bueHunn (konedaHuim cBA3aHHbIX CUCTEM);

- YCTaHOBKa ANd nccrneaoBaHus 3aTyxarowmx konebaHumi.

Komnnektel Ana BbINOMHEHUA nabopaTopHbix paboT Mo MONEKyNnsapHoW usmke wu
TepmoanHamuke (ayg. 135):

- yCTaHOBKa ANs onpeaeneHuns annHel cBo6oaHoro npobera monekyn Bosayxa (2 wr.);

- BuckosnmeTp OcTtBanbaa;

- yCTaHOBKa Ang onpeaeneHns koadduumeHTa BHyTPEHHero TpeHms metogom CTokea;

- POTaUMOHHbLIN BUCKO3UMETP;

- yCTaHOBKa ANg onpeaeneHnsi NOBEPXHOCTHOIO HaTSXXEHUs1 BOAbI;

- YCTaHOBKa Ans onpefeneHust 3aBUCUMOCTU MOBEPXHOCTHOIMO HaTSXXEeHWs Bogbl OT
TemnepaTtypbl (2 WT.);

- yCTaHoOBKa Ans onpegeneHuns KoapuuneHT 06 EMHOIO pacLUMpeHnst XNOKOCTEN;

- YCTaHOBKa ANg onpeaeneHnsi CKOpoCTh 3BYKa UHTepdepeHUMOHHbIM METOAOM,;

- TKO ansa na6. «Monekyn.cus. n tepmognHam.»: ®MT1-1, ®MT1-3, OrT1-6, PrT1-8,
®rT1-10, ®MT1-11;

- Komnbtotep HP ProDesk 400 G5 DM ¢ moHntopom XKK 22" BenQ BL2283 n konoHkamu (1
WT.).

JTabopaTopHble paboTbl MO 3MEKTPMYECTBY M MarHeTMamy npoBOAATCA B nabopartopumn
kacpegpbl obwen duankn Ne103 (r. BopoHex, YHuBepcuteTckass nnowagb, A.1).
JTabopaTopHble npoBogAaTcsa B rpynne no nogrpynnam o 15 yenosek. Jlabopatopus
OCHallleHa HeobXxoaMMbIM KONMYecTBOM paboumx MecT (28 cTonoB, M3 HWUX CTON Ans
npenogaeaTtens, crton Aans nabopaHTta, 4 crona ©6e3 obopygoBaHus, 22 ctona C
obopynoBaHveM AN BbINOMHEHUS nabopaTopHbIX paboT Mo Kypcy «INEeKTpUYecTBO U



MarHeTuam», 45 CTynbeB), KOMMbIOTEPOM ANA 06paboTKM pe3ynbTaTtoB BbIYUCIIEHUN,
KOMMeKTaMmn s BbINoOfHEHMS flabopaTopHbIX paboT:

- nabopatopHoe o6opyaoBaHMs ONs BbINOMHEHWS paboT no onpeaeneHuo yaenbHoro
3apsga o9nekTpoHa B BakyyMHOM [Juo4e W MeToOOM MarHeTpoHa, MO  WU3YyYeHuto
3NEKTPOHHOro ocuunnorpada, No N3y4eHmto NEKTPOCTaTMYECKOro Non4, No nccnegoBaHmo
npouecca 3apsga M paspsga KoHgeHcatopa, MO U3YYEeHW0 CerHeTO3NeKTPUKOB, Mo
onpeneneHnto TeMnepaTypHoOn 3aBUCMMOCTIN CONPOTUBIEHNSE METaNOoB, NO onpeaeneHnto
rOPU3OHTaNbHOW COCTaBMAOLWEN MarHUTHOroO nons 3emnu pasfuMyHbiMW MeTogamMu, Mo
nccnenoBaHmo netnu rmcrepesmca deppomMarHeTUKOB, no onpeaeneHunto
SNEKTPOANHAMUYECKOW MOCTOSHHOW, MO M3YYEeHUI0 3aKOHOB MNEepPeMEeHHOro ToKa, Mo
nccnegoBaHMo MOMyNpPOBOAHMKOBBIX BbINPAMUTENEN U onpeaeneHnto paboTbl BbIXOAa;
ocuunnorpad C1-178.1 (4 wT.); aNEKTPOHHLIN CEKYHOOMEP;

- NabopaTopHbIV CTEHA, « DNEKTPUYECKME N3MEPEHNSA N OCHOBLI MeTponorm», mogens JJ1b-
110.004.04 (3 wT.);

- ocumnnorpadsbl ungposble ADS-2031 (5 wr.);

- undpposon 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 nabopaTtopumn kadenpbl obien pusnkm
Ne427 (no nogrpynnam go 15 u4enosek). JlabopaTtopusi ocHauweHa HeobxoauMbiM
KOnn4yecTBoM paboumx mecT (28 cTonoB, U3 HUX CTON ANA npenogaBaTens, CTon Ans
nabopaHTa, 4 crtona 6e3 obopynoBaHus, 22 ctona ¢ obopygoBaHMEM ONS BbIMNOSIHEHUSA
nabopaTtopHbIx paboT no kypcy «KonebaHunsa 1 BoMHbI, ONTUKa», 45 CTyNbeB), KOMNLIOTEPOM
ana o6paboTkm pe3ynbTaTtoB BblMUCIEHWIA, KOMMNEKTaMM ANS BbINOSIHEHUSA NabopaTopHbIX
paborT:

- nabopatopHble komnnekcbl JIKO-11, JIKO-1A, JIKO-3;

- nabopaTopHble mogynu MPO-1, MPO-2, MPO-3, MYK-OB BkntovatoLwiue, B TOM 4ucre,
refiMn-HEOHOBbLIM M MOJSTYNPOBOAHUKOBLIM  fa3epbl, TFOHUOMETPLI, pedpakToMeTp,
POTOKONOPUMETPbI, MOHOXPOMATOPbI, ONTUYECKNE MOAYNbHblE YCTAaHOBKM C Habopamu
Moaynen, o6bEKTMBbI, AYroBble PTYTHbIE NlaMMbl C UICTOYHMKAMU NUTaHUA, NONAPUMETPHI,
MUKPOCKOMbI, JIMH3bl, KIOBETbl, KOMObl, MEH3YypKW, XumukaTbl, ronorpaduyeckas
AEMOHCTpPaLMOHHasa yCTaHOBKa);

- nonspumeTp kpyroson CM-3;

- pedopaktomeTp NPP-454B62M;

- potomeTp KOK-5M;

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

- Anadgparma ¢ OANHOYHOW LESbI0 U HUTBIO (5 WT.);

- KpUCTann ¢ AByXry4eBblM NpenomMneHnem (2 wr.);

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

- nabopaTtopHas yctaHoBka «3akoH CtedaHa-bonbumana» (2 wrt.);

- nabopaTopHas ycTaHoBKa «YpaBHEHMWE NUH3bI» (2 WT.);

- nabopaTopHas yctaHoBka «bunpuama dpeHensa» (2 wrt.);

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

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

- YyebBHas 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 v konoHkamm (1
wT.).



Aydumopusi Orisi camocmosimesibHou pabombsi cmydeHmos kaghedpb! obuwiet cpusuku Ne120
(e. BopoHex, YHusepcumemckas nnowads, 0.1). Komnetomepbi DELL — 4 wm.,
lModknoyeHue k cemu WHmMepHem u ¢ obecrieyeHueM d0ocmyrna K 3/1€KMpPOHHOU
UHopMayuoHHO-o0bpasosamernbHol cpede BIY; Microsoft Windows 7, dozoeop 3010-
15/207-19 om 30.04.2019.

19. OueHou4HbIe cpeacTBa ANl NPOBeAEeHUA TeKyLLen U NPOMEXYTOYHOMW aTTecTauumn
Mopsgok oueHKn ocBoeHusi obyyarowmmucsa ydebHoro maTtepuana onpegensieTcs
COLlePXXaHNEM CrneayroLnX pasaenoB AUCUUNINHDILL

HanmeHoBaHune
No MHankaTop(bl)
o pasgena
KomneTteHuns(n) | gocTuwxeHus OueHouyHble cpeacTBa
n/m | QUCUMNIUHBI
KOMMeTeHLMn
(Mogynsi)
OrK-1.1,0rl1K-
1.1 | Kunematuka OrK-1 1.2, OMK-1.3 MNpakTnyeckne 3aHatms 1.
ONK-1.1,01K- | 1y aKTudeckme 3aHsaTus 1
1.2 | AnHamuka Yactuubl OnK-1, 1.2, ONK-13, quéT no nabopartopHon .pa60Te 2
’ OlK-2 OrK-2.3,0rlK-
2.4
MpakTuyeckme 3aHaTmA 2.
1.3 | Pabota n aHeprua | OMK-1 OnK-1.1,0T1K- OT4éT no nabopaTtopHoii paboTe
1.2, OMNK-1.3 53
ONK-1.1,01K- | 1y aKTu4eckue 3aHsaTus 3
1.4 | MexaHuka OrK-1, 1.2, OfK-1.3, O?qéT Mo nabopaTopHoil paboTe
) TBEPOOro Tena OriK-2 Orl1K-2.3,0l1K- paTop P
54 1,2,3,4,5,6,7.
LleHTpanbHoe none : OrlK-1.1,0rl1K-
15 Ul 38KOH TrOTEHMS OrK-1 1.2, OMK-1.3 [NpakTnyeckoe 3aHaTne 4.
ONK-1.1,01K- | 1 vruveckoe sansiTe 4
16 Ynpyrue cBonctea | OlK-1, 1.2, OIlK-1.3, OFT)qéT 1o nabopato Hoﬁ a6oTe
© | reépabix Ten OMK-2 OnMK-2.3,0MK- patopHon p
54 9,10.
OlK-1.1,0lK- | MNMpakTuyeckune 3aHATUA 5.
17 KonebaHus n | OrNK-1, 1.2, OIrllK-1.3, | OT4ét no nabopaTtopHon paboTe
’ BOJHBbI OriK-2 Or1K-2.3,0l1K- 8,11,12.
2.4 Tekywas atrectaums 1
OrK-1.1,0lK-
18 OcHoBbl mexaHukn | OlK-1, 1.2, OIrlK-1.3, | OT4éT no nabopaTtopHown paboTe 1-
' xungkocten nrasos | OMK-2 OrK-2.3,0rl1K- 5
2.4
OcHosBbl
cneyuanbHon : OlK-1.1,0rl1K-
1.9 TeopuH OrK-1 1.2, OMK-1.3 [NpakTnyeckoe 3aHaTHeE 6.
OTHOCUTENBHOCTH
OrK-1.1,0T1K- MpakTuyeckve 3aHATUA 7
OcHosBbl 1.2, OIrlK-1.3, . .
1.10 TEPMOAMHAMUKA OlK-1, OlK-2 OMK-2.3,0MK- OTt4yét no nabopaTtopHon paboTte
2.4 7,11
lNpakTnyeckne 3aHatms -8.
OCHOBbI OrK-1.1,0MK- | KoHTponbHas pabota 1.
111 | cratuermaeckon OrllK-1, 1.2, OIrIlK-1.3, | Konnoksnym 1.
' OrliK-2 OlnK-2.3,0lK- | OTt4éT no nabopaTopHou paboTe 1-
MeXaHUKK 54 5




Bonpocel K 3a4éTty no
OlK-1.1,0MNK- | nabopaTopHOMY NpaKkTUKyMmy.
1.12 | SlBneHms neperoca OrK-1, 1.2, OIrK-1.3, | KoHTponbHasa pabota 2.
' Or1K-2 OrlK-2.3,0MK- | OT4éT no nabopartopHon paboTe 1-
2.4 5.
Tekywaa atrectaumsa 2
OnK-1 Orl1K-1.1, OIK- | MpakTnyeckoe 3aHaTne 10-11.
1.13 | SnexrpocraTika OHK-2’ 1.2, OIK-1.3, | KoHTponbHas paborta 3.
' OlK-2.3,0lK- | OtyeT no nabopaTopHom paboTe 1-
2.4, OlK-2.5 6.
0 y OrnK-1, 102”“ gﬂl(o?g MpakTnyeckoe 3aHaTne 12-13.
1.14 OCTORAHHEIN - OrliK-2 - —"~" | OtyeT no nabopartopHoii paboTe
3NEKTPUYECKNI TOK Or1K-2.3,0rl1K- 781415
2.4, OMNK-2.5 e
OMK-1 OrlK-1.1, OIr1K- | MpakTuyeckoe 3aHaTue 14.
1.15 | MarnuTocTaTuka OI'IK-2’ 1.2, OIrK-1.3, | KoHTponeHasa paborta 4.
' OrlK-2.3,0MK- | OT4eT no nabopaTopHon padoTe 9,
2.4, OMNK-2.5 12.
dHeprus OMK-1.1, OMK-
anektpomariutoro | OlK-1, 12 OMK-13. | Otyer no naGo o 6
1.16 | nons. OrliK-2 - o patopHon pabote
MpeobpasoBaHue OfNK-2.3,0TK- | 15.
N 2.4, OlNK-2.5
nonen
onKk-1 OrlK-1.1, OrIK- §
117 OneKkTpomarHuTHas OI'IK-Z’ 1.2, OIlK-1.3, | OTyeT no nabopaTtopHon pabdoTe
) NHOYKUUS Orl1K-2.3,0l1K- 10.
2.4, OlNK-2.5
OrlK-1.1, OrIK- | MpakTnyeckoe 3aHATUE 15
118 K};?(i:gmﬂa y 82&% 1.2, OMK-1.3, | Otyetr no nabopaTopHoit paboTte
CReaCTBIS 13 HYIX OrK-2.3,0MkK- | 10,13.
2.4, OlK-2.5 Tekywas atrectaumna 3
119 OnekTpoOMarHuTHbIe OMK-1 OlK-1.1, OTlIK- | MNMpakTuyeckoe 3aHsaTHe 17
' BOJHbI ' 1.2, OlNK-1.3 KoHTponbHas pabota .5
1.20 "eomeTpuyeckas OMK-1 OlK-1.1, OTlIK- | MNMpakTuyeckoe 3aHsaTUE .18
) onTuka ' 1.2, ONK-1.3 Konnoksuym.
1.21 ZI;eTTeapcpepeHuMﬂ OnK-1, ?Q,Kgﬁk-lc_)snK- MpakTuyeckoe 3aHsATHE 19.
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20. TunoBble OUEHO4YHbIE cpeACcTBa U MeTOAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl oueHUBaHUsA

20.1. TeKywWwui KOHTPOSIb YCNeBaeMocCTH

KoHTpornb ycneBaeMocT No ANCUUMNIIVHE OCYLLIECTBIISIETCS C MOMOLLbIO CreayoLmX
OLEHOYHbIX CPEeCTB:

KOHTPOJIbHbIE PabOThI.

TunoBble 3agaHUA AN KOHTPONbHbLIX paboT (No kypcy MexaHuka, monekynapHag
dhu13uKa n TepmogmHamMuka):

KoHTponbHasa pa6ora 1
Tema: KnHemaTunka 1 AHaMmnka 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 NSIOCKOCTM Tak, YTO ee TaHreHuuanbHOe yCcKopeHue 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.




m

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.

3agaHve 3. Yactuua coBepllaeT rapMoHuyeckue kornebaHus BOOMb OCUM X OKOSO
nonoxeHua pasHoBecuss x=0. YactoTta konebaHuin w=4,00 c'. B HEKOTOPbIA MOMEHT
BPEMEHM KoopAMHaTa YacTulbl Xo=25,0 cM 1 e€ ckopoCTb Vxo=100 cm/c. HanTu koopanHaTty
X U MPOEKLMI0 CKOPOCTU Vx YacTuubl Yepes t=2,40 ¢ nocrne 3Toro MoOMeHTa.

3agaHve 4. Yepe3 kakoe Bpems OT Hadana [ABMXEHUS Touka, CcoBeplialoLlas
rapMoHun4yeckne konebaHus, bygeT UMeTb CMeLleHne OT NOSTIOXKEHUA 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

3agaHve 1. Hantm MOMEHT WMHepuMM TOHKOW OAHOPOLHOW NPSIMOYrOSibHOM NNacTUHKK
OTHOCUTESTbHO OCU, NPOXOASLLEN Yepes OA4HY U3 BEPLUUH NNACTUHKM NepneHanKYNSpHO K eé
NMOCKOCTWN, €CNN CTOPOHbI MNAACTUHKM paBHbla =5 MM n b =7 mm, a eé macca m = 100 r.
3agaHve 2. HanTtu yrrnoByko 4acToTy U amMnnauTygy rapMOHMYECKUX KonebaHun YacTtuubl,
€CfnM Ha paccTosHuax X1 M X2 OT MNOSMOXEeHUsT paBHOBECUS €€ CKOPOCTb paBHa
COOTBETCTBEHHO V1 1 v2.

3aganue 3. CnycTs Kakyl 4acTb nepuoga nocrie MpPOXOXAEHUSA KOMNeOroLWencs TOYKM
yepes3 MNorioXKeHne paBHOBECUSI €e CKOpPOCTb paBHa 1/2 oT makcmmanbHon? Ha kakom
pacCTOSHUM OT MOJSIOXKEHUS paBHOBecUA OyaeT HaxoauTbCA TOYKa B 3TOT MOMEHT?
Amnnutyga konebaHum 6 cm.

3agaHue 4. 'py3, NogBELUEHHbIN K NPYXNHE, konebnetca ¢ amnnutygomn 2 cm. XKecTkocTb
npyxuHbl 10 kH/M. Yemy paBHa makcumarnbHas KMHeTUYecKas aHeprus rpysa?

3agaHue 5. 3a ogHO 1 TO e BpeMS 0AMH MaTemMaTUYeckuii MaaTHUK genaet 50 konebaHun,
a gpyron 30 konebaHunn. Hantm nx gnvHbl, ecrnv OAMH U3 MasiTHUKOB Ha 32 CM Kopoye

ApYroro.

KoHTponbHasa pa6orta Ne 2.

BapwuaHrT 1.

3agaHue 1. A30T nepBoHayanbHO 3aHumMan o6vém 1 n npu gasneHumn 100 klMa. 3atem ero
agmabaTtmyeckun cxanu u N30XOpPHO OXNaannun 4o HavyanbHON TeMnepaTyphbl, a ero gaBneHne
ctano 200 klMa. Onpepnenute paboTy, COBEPLUEHHYK Hag ra3oMm, U OTAAHHOE ra3oMm
KONMM4YeCTBO TENMOThI.

3aganve 2. Boumcnute KI.[. uumkna, cocrtosiwero m3 wm3obapHoro, aguabaTtHoro wu
N30TEPMNYECKOro NPOLIECCOB, €CNKN B pe3ynbTaTte n3obapHOro npouecca ras HarpeBaeTcs
ot T, =300K go T, =600 K.




3agaHve 3. Hantn nameHeHne aHTpoNuKU Npu crneayroLwmnx npoueccax: a) Npu HarpeBaHuu
100 r Boabl ot 0°C go 100° C w nocnenywlwem npeBpalleHnun BoAabl B nap TOW e
Temnepatypbl; 6) npu nsotepmudeckom pacwmperHmm 10 r kucnopoga ot o6béma 25 n ao
obbvéma 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
cmecu.

BapwuaHT 2.

3aganve 1. lenunn maccom 16 r, Haxogsawwmnca npu Temnepartype 300 K, cHavana
N30TEPMUNYECKN pacLUNpSAETCs, B pe3ynbTaTe Yero ero AaBfieHMe NOHUXaeTcs B Tpu pasa.
3arem ras agmabaTtuyeckm CXKUMaeTcs OO0 NepBOHayanbHoOro aaenenusi. Onpegenure
paboTy, COBEPLUEHHYHO ra30M, M MNOSyYEHHOE ra3oM KOSIMYECTBO TEMMOThI.

3aganue 2. VipeanbHbin AByxaTOMHbIV ra3 B konudectse v = 0,001 Kmonb coBepLuaeT LMK,
COCTOSAILLMIM 13 OBYX M30XOpP M ABYX M3obap. HanmeHbwnm o6teém rasa 10 n, HanbonbLwnm —
20 n, HaumeHbLLee aaBneHue 2,46 - 10° MNa, Hanbonblee — 4,1 - 10° Ma. HayepTuTb rpaduk
uyukna. OnpegenuTb TeMNepaTypbl ra3a aAnsa xapakrepHbix Tovek uukna m ero K. 3aganuve
3. HanTtn nameHeHme aHTponuu Npu crneayoLmx npoueccax: a) npu npespatleHmm 1 Kr Boapl
npu 0° C B nap npu 100° C; 6) npu npespailieHnn 30 r nbaa B nap npu 100° C, ecnu
HayanbHas Temnepartypa nbaa —40° C.

3agaHue 4. B 6annoHe EMKOCTbIO 2 AM® cogepxntca cmecb aszota N2 n okncu asota NO.
Onpegenute Maccy okucu asoTa, ecnm macca cmecu pasHa 14 r, Temnepatypa 300 K u
nasneHuve 0,6 - 108 Ma.

BapwuaHT 3.

3agaHue 1. Ckonbko MOMeEKyn asoTa Haxogutcsa B cocyae obbémom B 1 n, ecnu
TemnepaTypa asoTa 27°C, a nasneHue pasHo 1076 mm pT CT.?

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

3agaHue 3. Bocemb rpammMoB kucrnopoaa 3aHnmMarot o6vém V = 560 n. Onpegenutb
AaBneHue 3Toro rasa B ToM e obbéme npu temnepatype T = 820 K.

3agaHue 4. Hantu cpegHee 4mcrno CTONMKHOBEHMM B 1 C MOMEKyS HEKOTOPOro rasa, ecrnv
cpeaHsia anuHa ceobogHoro npobera MoOMeKyn Npu aTUX yCnoBUSX paBHa 5 MKM, a cpegHsas
KBagpaTuU4YHas CKOPOCTb €ro monekyn pasHa 500 m/c.

BapwuaHrT 4.

3aganue 1. CKkonbko MOSEeKyn HaXoAUTCa B O4HOM rpaMmme BoAbl?

3agaHue 2. Boluncnntb CpeaHio KBagpaTUYHY0 CKOPOCTb TEMMOBOIro ABUXKEHUSI MOMEKY
asora npu 0°C.

3aganue 3. B cocyae Haxoautcsa cmecb my = 7,0 rasota n m; = 11 r yrnekucnoro rasa
npu temnepatype T = 290 K n gaBneHun P, = 1,0 atM. HanTu nnoTHOCTb 3TON CMecH,
cuuTas rasbl MaeanbHbIMU.

3aganue 4. HanTtu cpeaHoro annHy ceobogHoro npobera monekyn asorta npu Temnepartype
290 K n paBnexHun 10 kla.

BapwuaHrT 5.
3agaHue 1. CKOMbKO MOJSEKYST HAXOAMUTCH B OOHOM KyBu4eckom caHTUmeTpe Bo3gyxa npu
HOPManbHOM AaBneHun u Temnepatype 0°C?



3agaHve 2. Boluncnutb CpeaHio KBagpaTUYHy0 CKOPOCTb TEMNMOBOro ABMXKEHUS MOMEKY
kucnopopaa npu 0°C.

3apaHvne 3. Tpebyetcs Hantn koadpduumeHT amddysmm Bogopoda npu HopMasbHbIX
YCNoBUSX, €CNN CpeaHasa AnvHa cBobogHoro npobera Monekyn npu 3aTMxX ycrnoBusaxX paBHa
0,16 MKMm.

3agaHuve 4. Hantu koaddmumneHT TenIoNPoOBOAHOCTU Bo3ayxa npu Temnepartype 283 K u
nasneHumn 0,1 MlMa. QuameTp Monekyrbl BO3ayxa MpUHATbL pasHbiM 0,3 HM.

BapwuaHrT 6.

3agaHue 1. Ckonbko MOMEKyn HaxXoAMTCs B O4HOM rpaMme BoAbl?

3agaHuve 2. Boluncnutb CpeHio KBagpaTUYHYy CKOPOCTb TEMNMOBOro ABMXKXEHUS MOSEKY
asoTa npu 0°C.

3aganue 3. B cocyae HaxoauTtcsa cmecb my = 7, 0 ra3ota nu m, = 11 r yrnekucnoro rasa
npun Temnepatype T = 290 K n gaBneHun Po = 1, 0 aTM. HanTu NNoTHOCTbL 3TOM CMecH,
cynTas rasbl ngeanbHbIMUA.

3agaHne 4. Hantu kKoadppuumeHT TennonpoBOOHOCTM BOAOPOAA, €CMN U3BECTHO, 4TO
KO (PULMEHT BHYTPEHHEIO TPEHNA ANA HEro NpU 3TUX yCroBusx paseH 8,6 mkllac.

TunoBble 3afaHUA AN KOHTPOJSIbHbLIX pPaboT (Mo Kypcy OJEKTPUYECTBO WU

MarHeTus3m):

KoHTponbHasa paborta Ne 3.
Tema: SnekrpocTtaTuka. [1OoCTOAHHbLIN 3NEKTPUYECKUN TOK.

BapwuaHrT 1.

3agaHve 1. Hantn cuny F anekTpocTaTMyeckoro OTTankmBaHWa Mexgy sapoM atoma
HaTpus n BombapanpylowmMm ero NPOTOHOM, CHUTasA, YTO NMPOTOH MOAOLWIEN K 94py aTtoma
HaTpus Ha paccTosiHne M. 3apsag HaTpus B 11 pas bonblue 3apaga npoToHa (3apsg npoToHa
paBeH No MOAYNIO 3apsiay dMNeKTpoHa). BnuaHvem anekTpoHHOW 060no4vkn atoma HaTpus
npeHebpeyb.

3agaHue 2. MbinbHbI Ny3blpb € 3apsagom g = 222 nKn HaxoguTca B paBHOBECUM B none
NAOCKOro ropu3oHTanNbHO PacnoyiOKEHHOro KoHAeHcaTopa. HanTu pasHOCTb NoTeHumanos
U mexay nnactnHamum KoHgeHcaTopa, ecnu macca nysbeipss m = 0,01 r u pacctosiHie mexay
nnactmHamu d = 5 cwm.

3agaHuve 3. ToHkoe nonykonbuo paguyca R = 20 cm 3apsikeHO paBHOMEPHO 3apsaoM ( =
0,70 HKn. Hantn moaynb HanpspKeHHOCTU 3NIEKTPUYECKOro Nons B LEHTPE KPUBU3HbBI 3TOMO

nonykonbLa. dy =1 e, =17
dy =0,5 _
Eg = 2

3agaHve 4. Mexay nnactmHamu MIOCKOro KoHAeHcaTtopa MOMELLEHO [ABa  Cros
AN3NEeKTpUKa — crnirogaHasa nnactmHka () ToNwmMHOM MM M napaduH () TONWWUHON  MM.
Onpegenute HanpsXKeHHOCTb 3JNEKTPOCTAaTUYECKUX MOnen B CrOsX AW3NeKTpuka u
AMEKTPUYECKYD  WHOYKUMIO, €eCnM  pasHOCTb  MOTeHUManoB Mexay nracTuHamm
KoHaeHcaTopa U = 500 B.

BapuaHrT 2.



3aganve 1. Hantu cuny F SnekTpocTaTM4yecKkoro OoTTarkuMBaHUs Mexay sApoM aToma
HaTpus 1 BombapanpyroLWmMM ero NPOTOHOM, CYMTas, YTO NPOTOH NoAoLWenN K sApy atoma
HaTpus Ha paccTosHne r = 6 - 1071* m. 3apsag HaTpusa B 11 pa3 Gonblue 3apsaa NPoToHa
(3apsig NpoToOHa paBeH Mo MOAYII0 3apsaay ANEKTpoHa). BnusHmnem anekTpoHHOM 06004KM
aTomMa HaTpus npeHebpeyb.

3aganuve 2. MbinbHbI Ny3blpb € 3apsgom q = 222 nKn HaxoguTcs B paBHOBECUM B Mnosie
NIOCKOrO ropM3OHTasNbHO PacnonoXeHHOro KoHaeHcaTopa. Hantu pasHoOCTb NnoTeHumanos
U mexay nnactuHamu KoHgeHcaTopa, ecnv macca nysbipsa m =0, 01 r u pacctosiHne mexay
nnactmHamu d = 5 cm.

3aganue 3. ToHkoe nonykonsuo pagnyca R = 20 cMm 3apsikeHO paBHOMEPHO 3apsaoM

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

3agaHue 4. Mexay nnactTMHamMmm NfI0CKOro KOHAeHcaTopa NOMELLLEHO ABa Crosi AN3NEKTpUKa
— criroasiHasa nnactuHka (e1 = 7) TonwmHon di = 1 MM 1 napaduH (e2 = 2) TonwuHon dz = 0,
5 mMm. Onpegenute HanpsXXEHHOCTb 3MEKTPOCTAaTUYECKUX NOSien B CIOSAX OUANEKTpuKa U
SNEKTPUYECKYD  MHOYKUMIO, €CnM  pasHOCTb  MNOTEeHUManoB Mexay nractMHamm
KoHaeHcaTtopa U = 500 B.

KoHTponbHasa paborta Ne 4.

Tema: MarHuTHoe none.

Bapuant 1.

3aganue 1. Mo kpyrosomy BUTKY paguyca R = 100 MM 13 TOHKOro NpoBOAa LUMPKYNMpyeT TOK
I =1, 00 A. Hantn marHUTHYO MHAYKUMIO: @) B LEHTpe BUTKA; 6) HA OCKM BUTKA B TOYKE,
oTCTOSLLEN OT ero ueHTpa Ha X = 100 mm.

3agaHuve 2. Onpegenntb MHAYKUMIO MarHUTHOMO MOJIS B TOYKE , €CNU NPOBOAHWUK C TOKOM |
nMmeeT BUA, NokKasaHHbIM Ha Puc. 1a. Paguyc usorHytom 4yactu npoBogHuMKa paBeH R,
NPSIMOSNIMHENHbIE Y4aCTKM NPOBOAHMKA NpegnosiaratoTcst 04eHb ANMHHBIMM.

3agaHuve 3. KBagpaTHas MpOBOSIOMHAS pamka CO CTOPOHOWM a U NPSAMOM MPOBOAHUK C
NOCTOAHHBIM TOKOM | nexaTt B ogHo nnockoctn (cMm. Puc. 1b). MHOYKTMBHOCTL U
conpoTuBneHne pamku paeHbl L 1 R. Pamky nosepHynu Ha 180 rpagycos Bokpyr ocu OO’
OTCTOSILLIEN OT NPOBOAHUKA C TOKOM Ha paccTtosdHune b. HanTu Konn4ecTBo aneKkTpMYecTBa,
npoTeKLlee 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
MarHUTHOrO Mons B TOYKE .

7
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3aganuve 2. Onpefenntb NHOYKUMIO MarHUTHOMO MONA B TOYKE , eCrnn NPOBOAHUK C TOKOM |
UMeeT BM[, MOKasaHHbIN Ha puc. Paguyc M30rHyToM 4acTu NpoBOAHMKA paBeH R,

HpﬂMOﬂMHeVIHbIe y4qacCTKM1 NpoBOAHUKaA npeanosfiaraloTcAa O4eHb ANTMHHBbIMW.

7

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.
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TunoBble 3agaHuUsA AN KOHTPONbHbLIX paboT (no kypcy KonebaHua v BOJIHbI,

OnTUKa):

KoHTponbHasa paboTa Ne 5.
Tema: OTpaxeHue U nNpenomMsieHUe SNeKTPOMarHUTHbIX BOMH. WHTepdepeHuma w

andpakumg BosnH

3aganue 1. Onpenenntb OTHOCUTEMBHYKO NMOTEPH CBETOBOrO MOTOKA 3a CYET OTPaAKEHUN
nNpyv NPOXOXAEHUN NapakcUanbHOro nyyka eCTeCTBEHHOrO CBeTa Yyepes3 LEeHTPUPOBAHHYHO
79°3771€CKY0 CUCTEMY M3 TPEX CTEKNSAHHBIX (N = 1,5) NnH3.

3agaHuve 2. Jlyy cBeTa npoxoanT Yepes XnOKoCcTb, HaNUTYK B cTeknsaHHbI (n = 1,5) cocya
n oTpaxaetca oT AHa. OTpaXkeHHbIN Nyd NOAHOCTBIO NOMIAPU30BaH NPW NageHUn ero Ha gHO
cocyaa nog yrnom . Hantn nokasatesib NpefioMeHns XNOKOCTW.

3agaHve 3. B cxeme onbita KOHra MCTOYHMK CBEeTa COCTOUT U3 flaMMbl HaKanuBaHWs U
ceeTounbTpa, nponyckaowmum ceet B nHTepsane 0,48 — 0,52 mMkm. CKOMbKO NpUMepHO
NHTEpPEPEHLMOHHBIX NOIOC MOXHO HabntogaTb Ha 3KpaHe?

3agaHue 4. lNnockag MOHOXpoOMaTMYecKasi CBETOBasi BOSIHA C MHTEHCUBHOCTLIO 10 nagaet
HOpPMarnbHO Ha HENPO3pPayHbIN 3KPaH C KPYrnbiM oTBepcTUEM. KakoBa MHTEHCMBHOCTL CBETa
| 32 3kpaHOM B TOYKe, OS5 KOTOPOW OTBEPCTUE caenanu paBHbIM nonyTopa 3oHam PpeHens.
KoHTponbHas pa6oTta Ne 6.




Tema: _PacnpocTpaHeHue cBeTa B U30TPOIMHbIX U aHN30TPONHbIX cpeaax

3aganve 1. CteneHb nonsipMsauumn 4YacTU4YHO nongpmsoBaHHoro ceeta P=0,25. Hawntum
OTHOLLUEHWE  WHTEHCUBHOCTM  MONSIPU3OBAHHOM  COCTaBMsOWEN 3TOro cBeTta K
WHTEHCMBHOCTU €CTECTBEHHOM COCTaBNAOLLEN.

3agaHve 2. Ha noeepxHoCTb BoAbl noAg yrnom bpitoctepa nagaet  nyyok
NAoCcKoNnonApmn3oBaHHOro ceeta. nockocTb konebaHui CBETOBOro BeKTOpa COCTaBnsaeT
yron ¢ = 45 rpagycoB C NNOCKOCTbIO NageHus. Hantu KkoapuUneHT oTpaxXeHns.

3agaHve 3. EcTecTBEHHbI MOHOXpOMAaTUYECKUMM CBET najaeT Ha Ccuctemy u3 [OBYX
CKpEeLLEeHHbIX MNonsipu3aTopoB, Mexay KOTOpbIMM HaxOAWUTCA KBapueBas MNIacTUHKA,
Bblpe3aHHasa MeprneHamMKynsapHO K ONTUYecKon ocu. HanTtm MWHUManbHyH TOMWMHY
NNacTUHKK, NpU KOTOPOK 3Ta cuctema dyaet nponyckatb N = 0,30 cBETOBOro noToka, ecnu
NOCTOsIHHas BpalleHus KBapua a = 17 yrn.rpaga/mm.

Kputepuun oueHKu:

OueHka «OTNNYHO» BbIiCTaBngeTcs CTyOeHTy, eClin OH BEPHO peLllnsl BCe 3adayu, yKka3aB U
NOACHUMB peLlleHnA C NOMOLLBbID COOTBETCTBYHOLLNX 3aKOHOB U 3aBUCUMOCTEMN.

OueHKa «XOpOLUO» BbICTABMAETCS CTYAEHTY, €Cn OH BEPHO pelunri Bce 3adadn, Ho
[0NYCTWU HETOYHOCTU, NMNBO ecrin OH BEPHO pPeLLn 1 NOSICHWN peLueHre ABYX 3aaay.

OueHka «ya0BNEeTBOPUTENbHO» BbICTABMSETCS CTYAEHTY, €CNN OH PeLunn 3agayu, HO He
NOSICHUN pelueHne, nMbo e ecrnv OH BEepHO pelunn ogHy 3afdady C yKasaHueM U
NOSICHEHNEM peLLEHUS.

OueHKa «HeyaoBneTBOPUTENBHOY BbICTABMASAETCSA CTYAEHTY B Cllydae, eCnun H1 0aHa 3agadva
He pelueHa BEpHO
KonnokBuymbl
Konnokeuym 1. MexaHuka.
Cnuncok Bonpocos
* [lpeameT 1 3agayun MexXaHUKn
* KuHemaTtuka maTepuanbHOM TOYKN
+ PasnoxeHne ycKOpeHUsi Ha KOMMNOHEHTbI.
*  [1BMXKeHue No OKPY>KHOCTW.
*  WNHepumanbHble cuctembl oTcuéTa. [NpeobpasoBaHus Manunes, nx MHBapuMaHThI.
* Macca, nmnynsc. Cuna, npumepsbl cun.
*  3akoHbl HbtoTOHA.
* 3apauva AByX Ter, LEeHTP MacC CUCTEMbI Ten.
»  3aKoH coxpaHeHust umnynbcea.
* Paborta, mowHocTb. PaboTa paBHOAENCTBYIOLLEN CUITbl U KNHETUYECKAsA SHEPTUs.
*  Knaccudumkaums cun.
* [loTeHumanbHas SHePrns n rpagueHT.
*  3aKOH COXpaHEeHUs MeEXaHUYECKOWN 3HEPTUN.
*  MoOMEHT MMmnynbca u MOMEHT CUI.
*  3aKoH coxpaHeHWst MOMEHTa nMMyInbca.
* KuHemaTtuka TBEpAOro Tena. Buabl oBMXeHUs TBEpOOro Tena.
*  MomeHT umnynbca Tena npu BpalleHUM BOKPYr 3aKpennéHHoW ocu. [naBHble ocu n
rmaBHble MOMEHTLI MHepumn. Pabota momeHTa cun. Teopema [ltonreHca-LTenHepa.
+ [OmHamuka TBEpPAOro Tena Mpockon, BblHYXAeHHasa npeLeccus rmpockona.




MoHsTre 06 ynpyrmux ceoncTeax Ten. Buabl gedopmauni.

3akoH N'yka. PacTtskeHue n cxaTme CTEepXKHEMN.

OHeprus ynpyron gedopmarmu.

Mogaynb BceCcTopoHHero cxatus. Casur, Moaynb KpydeHus.

KonebaTtenbHoe aBMxXeHue.

"apMOHMYECKNI OCUMNNIATOP. YpaBHEHME N 3aKOH FAPMOHMYECKUX KonebaHun.
OHeprus konedaHui.

3artyxatowme konebaHus.

BbIHYXOEHHble konebaHus, pe3oHaHc.

KonnokBuym 2. MonekyngpHaga dpusnka n TepmogmHamMmka
Cnucok BonpocoB

MpeomeT 1 3agaym Kypca MONEKynsipHOM pusnkn. AKCMOMbI TEPMOANHAMUKMN.
TepmoanHammuyeckmne npoueccol, paboTa.

MepBoe Ha4ano TepMoanHaMUKN.

TennoémkocTb. [MonuTponuyeckne NpoLeccol.

TedeHue rasa, CKOpOCTb 3BYyKa B rase.

BTopoe Hayano TepMoanHaMuUKK.

Teopema KapHo, TepMoanHaMmuyeckasa Lwkana temnepartyp.

OHTponusa n HepaseHCTBO Knaysunyca.

MeToa umknos.

TepmognHamuyeckme noteHumnanbl, COoTHoweHnsa MakcBenna.
Crtatnctmyeckoe onucaHue cucteMm MHormx 4Yactuu. OCHOBHble MOHATUS Teopumn

BEPOSATHOCTEN.

KnuHeTnuyeckas Teopus ngeanoHoro rasa. Knaccudeckas teopust TENNOEMKOCTH.
PacnpegeneHnus Makcsenna rno CKOpoCTsMm.

Pacnpegenerne bonbumaHa. bapomeTpudeckas popmMmyna, atTmocepsb! niaHerT.
Cratnctnyeckmii CMbICNT BTOPOro Havana TepMoauHaMuKm K aHTponuda. dopmyna

BonbumaHa ans aHTponuu.

Konnokesuym 3. Onektpoctatuka. [NoCcTOsAHHbIN 3NeKTPUYECKUIN TOK. [1OCTOAHHOE MarHMTHoe

none. ANekTpoMarHMTHas NHOYKUUS
Cnuvcok Bonpocos

HanpsikeHHOCTb anekTpuyeckoro nons. MpuHumMn cynepnosnumm

3akoH KynoHa. Nonesas TpakToBKa 3akoHa KynoHa

None gunonsa

PaboTa cun anektpuyeckoro nong. NoteHumanbHbIA XapakTep 3MeKTPUYECKOro nons
CBs3b Mexay NoTeHUManomM 1 HanpsKeHHOCTLHO 3NTIEKTPUYECKOro nons

Teopema Octporpagckoro — Maycca. Ee npumeHeHne

PaboTta cun anekTpnyeckoro nons

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

3akoH B3anmoaencTeus TokoB. lNoneBas TpakToBka B3aMMOOeNCTBUSA

3akoH buo — Caapa — Jlannaca, ero npumeHeHue

Cunbl, gencteytowme Ha Tokn B nonsax. Cuna JlopeHua. O606weHHOe ypaBHEHME

OBWXEHUA B NOJTIAX



Konnoksuym 4. OTpaxeHne n npenomrieHne 3neKTpoMarHUTHbIX BOSTH. IHTepdepeHums
n oudpakuma BonH. leomeTpunyeckasa ontuka.

Cnuncok BOMpOCoB.
o OneKkTpoMarHMTHble BOSMHbI. YpaBHeHus Makceenna.
OTpaxeHune anNeKTPOMarHUTHbIX BOSTH.

o lMpenomneHne anekTpoOMarHUTHLIX BOSIH.

o [MokasaTenb npenomMmneHus BellecTsa.

o [MonHoe BHYTPEHHE OTpaxeHue.

o MocTtynaTbl reomeTpuyeckon onTukn. MpuHuun depma.

. MpenomneHne cepnyeckon NOBEPXHOCTLIO. TOHKas NuMH3a.

o LleHTprpoOBaHHbIE ONTUYECKNE CUCTEMDI.

o OnTuyeckne NHCTPYMEHTLI.

o [MorpeLwHoCcTn ONTUYECKNX CUCTEM.

o WHTepdepeHLms anekTpoOMarHUTHbIX BOSTH.

o WHTepdepeHumMs cBeTa Npu OTPaKeHUUM OT TOHKUX MNacTUH U MIEHOK MOMOCHI.

PaBHOroO HaKMoOHa 1 NOMOCkl PABHOW TOMLLMHBbI.

. Konbua HbloToHa.

o Aundpakuma PpeHens Ha NPOCTbIX O6BbEKTaX.

o Aundpakuma dpayHrodepa.

o AndpakumoHHas peLuéTka.

o lMonepe4vHoCTb cBETOBLIX BOSH. [Mondpusaums ceeTa.
Konnokesnym Ne5. PacnpocTpaHeHne ceeTa B U30TPOMHbIX M aHU3OTPONMHbIX Ccpefax.
Cnuncok BOMpoOCoB.

o AHUN3OTpONHLIE cpeabl. [1BOMHOE nyyenpenomrieHue.

o lMnockne MOHOXpOMaTUYeCKMe BOMHbI B aHuM3oTponHon cpege. OAHOOCHbIE

KpucTtannsbl.

o TeH30p AN3NeKTpUYEeCKON NPOHNLAEMOCTM aHU3OTPOMHON cpeabl.

o AHanna xoga nyyen B Kpuctannax ¢ noMoLLbio NOCTPOeHun NonreHca.

o Kpuctannuyeckue nonspusaumoHHble YCTPONCTBA.

o WHTepdepeHUna NoNapn3oBaHHbIX fyYeun.

o MMpoTponusa nnmn ectecTBeHHas ONTUYEeCKasd akTUBHOCTb.

3J'IeKTpOOI'ITI/I‘-IeCKMe N MarHmtToontTn4yeckmne AsrneHunA.

Kputepum oLeHKu:

OueHKka «OTNUYHO»: daHbl MOfHble, pa3BEPHYTble OTBETbl Ha 4YeTblpe Bonpoca
konnokBuyma. OTBeTbl [OOMKHbl  OTNMYATbCA  JFIOTMYECKOM  MOCneaoBaTeNbHOCTLIO,
YETKOCTbIO, YMeHMeM [fenatb BbiBogbl. OTBeT CTpykTypupoBaH. [lonyckaroTcs
He3Ha4nUTEenNbHbIE HEQOYETHI CO CTOPOHbI OOy4aloLLEerocsi, UCrnpaBrieHHbIE MM B npouecce
oTBeTa.

OueHKka «XxOpoLIOo»: [AdaH MOfHbIA apryMeHTUPOBaHHLIM OTBET Ha TpW BoNpoca
KONSIOKBUYMa, NpU OTBETE Ha OAMH BOMPOC MMEKTCH CYLLLECTBEHHbIE HEA0YETHI. BO3MOXHbI
HeKoTOpble YNyLleHNs B OTBETax, O4HAKO B LIENIOM cofepKaHne Bonpoca packpbITO MOSHO.
OueHKa «yaoBneTBOpPUTENbHOY: AaHbl HEMOSHbIE OTBETLI HA BOMPOCHI KOSMOKBMYMA, NMMbo
AaH OTBET NUWb Ha ABa Bonpoca M3 4eTbipéx. Cnabo aprymeHTMpOBaHHbIA OTBET,




CBMAETENLCTBYOLWNIA 06 aneMeHTapHbIX 3HaHWSIX MO AUCLMMIUHE.

OueHka «HeyooBNeTBOPUTENIBHO»: OTMEYEHO He3HaHWe WM HEMOHMMaHWEe MNOCTaBIEHHbIX
BOMPOCOB, criabble 0TBETbI HA BONPOCHI U3 NpeaocTaBneHHbIX obyyatouemycs. OTcyTcTere
aprymeHTaumm npu oTeeTe.

NaGopaTtopHbie paboTbl

MepeyveHb nabopaTopHbIX paboT

MexaHuka

(12 nabopaTtopHbIX paborT)

JTabopaTtopHass pabota 1. OcBoeHMe METOAMKM pacdeTa MOrpeLlHOCTENn MNPSAMbIX U
KOCBEHHbIX W3MEPEHUA Ha npumMepe onpegeneHuss MAOTHOCTM Tena npaBUiIbHOM
reomeTpuyeckon opmbl

JTabopatopHaa pabota 2. MV3mepeHwe cCKOpOCTM Nynu MeToaom BannmcTuyeckoro
MasiTHUKA.

JTabopaTopHas paboTta 3. MayyeHne aBmxkeHua mastHka Makceenna.

JTabopaTopHas paboTta 4. IayyeHune BpawaTenbHOro ABMXKEHUS Tena.

JlabopaTopHasa pabota 5. OnpegeneHne oceBblX N LEHTPOBEXHBIX MOMEHTOB MHEPLMMK
TBEpLOro Tena.

JlabopaTopHasa paboTta 6. JkcnepumeHTanbHas npoBepka Teopemsl [tonreHca-LUtenHepa
JTabopaTopHas paboTta 7. N3ayyeHune rupockona.

JlabopaTtopHasa pabota 8. WccneooBaHue konedaTtenbHOro ABMXKEHUSI (PU3NYecKoro u
MaTeMaTM4YeCcKoro MasiTH1Ka.

JTabopaTopHas pabota 9. OnpegeneHve mogyns ynpyroctu MetTogom narnoa.
JTabopaTtopHass pabota 10. OnpegeneHve wmoayns caBuvra METOOOM  KPYTUIbHbIX
KonedaHun.

JTabopaTopHas pabota 11. N3ayueHne konebaHnin cBsi3aHHbIX CUCTEM.

JTabopaTopHas paboTta 12. 3ayyeHune 3aTyxatomx konedaHuin.

KomMnnekT BonpocoB K pabotam f1abopaTopHOro npakTtukyma.

JlabopaTtopHas pabota Ne 1 OcBoeHue MEeTOAMKM pacdeTa MOrpeLlHOCTEN MPsMbIX W
KOCBEHHbIX W3MEpeHUn Ha npuMepe onpeaeneHns MnrAoTHOCTM Tena npaBUITbHOW
reomeTpuyeckon opmbl

1. UT0 HasbiBaeTcs nsamepeHmem? Kakve Buabl namepeHnn Bam nssectHbl?

2. NMepeyncnmre OCHOBHbIE XapaKTEPUCTUKN N3MEPEHUN.

3. UTto HasblBaeTCs cMcteMaTn4eCcKom NorpeLlHoCTb?

4. Yto HasbiBaeTca ructorpammon? OT Yero 3aBUCUT LUMPUHA TMCTOrPaMMbl: OTTOYHOCTM
n3MepuTenbLHOro Npudopa unun ot coseplueHcTBa metoga? OTeeT 060CHOBATD.

5. Kak BnuseT TOYHOCTb M3MepUTenbHOro npubopa Ha GOpMy ructorpammbl? YTo
Ha3bIBaeTCs BEPOATHOCTLIO M MAIOTHOCTLIO BEPOATHOCTN? Kak TOYHOCTL MeToaa BRMsieT Ha
LUMPUHY OOBEPUTENBHOrO MHTEpBana?

6. V3noXuTb MeTOOuKYy OLEHKM CryyYanHOW MOrpeLwiHoCT Npu MpsMbIX PaBHOTOYHbIX
N3MepeHnaXx.

7. Kak OLueHNTb 1 y4eCTb MHCTPYMEHTarbHY NOrPELIHOCTb?

8. I3noxunTb METOANKY OLEHKW Crly4arHOW MOrpeLLlHOCTN KOCBEHHbIX n3mepeHui. [Npueectun
npumepbl. BbiBecTn opmyny ans pacyérta crnyyvyamHOM MOrpeLlHoCTU (AN yKasaHHOM
npenogasaTtenem opmyrbl).

9. YUto HasbiBaeTcs npoMaxoM? Kak BbIABNAOT NpoMaxmn?

10. Kak ycTpoeH HOHMYC? N3noXnTb METOAMKY ero pacyéra.

11. Kak ycTpoeH LWTaHreHUmpkynb? W3noxutb MeTOAUKY W3MEepPEHUA C  MOMOLLbIO




LWTAHreHUNPKYns.
12. Kak ycTpoeH mukpomeTp? N3noxnuTb METOANKY N3MEPEHNIA C MOMOLLbIO MUKPOMETPA.
13. YTO HasbIiBaeTCA Cry4anHOW MOrpeLlHOCTbI0 U KaK OUEHUTb CryYanHyr MOrpeLlHOCTb
NPSIMbIX PaBHOTOYHbIX U3MEPEHNN?

14. I3n0oXunTb METOAMNKY OLEHKN N YYETA UHCTPYMEHTASTIbHON NOrPELLHOCTM.

15. MI3noXuTb YCTPOMCTBO U NpaBuna onpeneneHnss Macchl Tefla Ha pblYaXkHbIX Becax.
16. BbiBecTn dhopmyny pacdérta cry4yarHOM TMOrpeLHOCT KOCBEHHOro onpenereHus
NAOTHOCTU UUIMHAPA U NPAMOYrofbHOro napannenenunesa MeTogomM TOYHOro N3MepeHns
mMacchl 1 o6bEma Tena.

17. \3anoxuTb npasuna nocTpoeHns rpagukos.

JlabopaTtopHas pabota Ne 3. MamepeHne CKOpOCTM MNynv MeToaoM OanfmcTu4eckoro
MasiTHUKa.

1. Kakne cunbl HasblBalOTCs KOHcepBaTMBHbIMU? [NpuBeguTte npumepbl Takmx cun.Kakoe
nons HasblBaeTCs NOTeHUnanbHbIM?

2. MonyunTb N chopMynMpoBaThb 3aKOH COXpPaHEHUs MexaHu4eckon aHeprum.O6ocHoBaTb
BO3MOXHOCTb €ro NpumMeHeHns B AaHHon paborTe.

3. Kakasa cuctema HasbiBaeTcs M30NMPOBaHHON? [MoNyyYnTb 3aKOH COXpPaHEHUAMMMyInbca,
ncxogs U3 CBOMCTB O4HOPOOHOCTU NPOCTPaHCTBA.

4. CchopmynunpoBaTb 1 3anncaTb 3aKOH COXpaHEeHUs UMMynbca NS BeKTopa UMmnynbca u
OTAENbHbIX ero npoekunn. MNonyunTb 3aKOHbl COXPAHEHUs MMMyfbCca U MeXaHU4eCcKom
9HEepruu Kak nepBble MHTerparnbl OBUKEHUS.

5. PaccmoTpeTb BUaLI yaapa, 0cobeHHOCTU Heynpyroro yaapa.

6. BoiBecTu pabouyto bopmyny ans onpeneneHns CKopocTu nynu.

JTabopaTtopHas pabota Ne 4. M3y4yeHne BpalwljaTenbHOro ABMXKEHUS Tena.

1. OCHOBHOE ypaBHEHWE AMHAMWKM BpaLLaTenbHOro ABWXKEHUSA ONS Tena, BpallatoLlerocs
BOKPYr 3aKpenyeHHOW OCMU.

2. laTtb onpegeneHne MOMeHTa UHepLUMn Tena OTHOCUTENTbHO OCW.

3. OnucaHne akcnepuMeHTanbHOM ycTaHOBKN. MeToaunka onpeaeneHns 0CeBbIX MOMEHTOB
MHepLUMN TBEPAOro Tena npu NOMOLLN KPYTUNBHOIO MasiTHUKA.

JTabopaTopHas pabota Ne 5. N3yyeHne aBmxkeHus MaaTHUKa Makcsenna.

1. YUTO HasbiBaeTca abCoOMTHO TBEPAbIM TENOM, YNCNOM cTeneHen cBoboabl? CKOMbKO
cTeneHen ceoboabl nmeeT abcontTHO TBEPAOE TENo?

2. Oxapaktepu3ynTe nrocKkoe AOBwkeHue Tena abconTHO TBEpAOro  Tena.
Cdopmynupynte 1 gokaxmte Teopemy dunepa Ansi NNOCKOro ABUXEHUS.

3. MonyuynTte BblpaXxeHne KUHETUYECKOMN IHEPIUK TBEPJOro Tesia npu NNOCKOMABMKEHUN.

4. BbiBegute pabouyto dopmyny Ons onpefeneHns MOMeHTa WHepumm MasTHMKa
MakcBenna, Ucnonb3ys 3aKOH COXPaHEHNS MEeXaHNYECKOWN SHEPTUMN.

5. BbiBegute pabouyto copmyny ans onpedeneHnss MOMEHTa MHepuuMM MasiTHUKa
MakcBenna, ncnonb3ysi ypaBHEHUS OBUKEHUS CUCTEMBI.

6. KakoBbl BO3MOXHble MOrpeLHOCT Npu onpeaerieHnn MOMEHTa MHEepuun MasaTHMKa
Makcsenna?

7. BbiBeguTte copmyny ans pacdéta norpelHoCcTn onpeaeneHnss MOMeHTa WHepuun
MasiTHMKa Makceenna.

JTabopaTtopHas pabota Ne 5. OnpefeneHune oceBbiX U LEHTPOBEXKHBIX MOMEHTOB MHEPLINN
TBEpLOro Tena.

1. Mony4nTb BblpaXkeHMe BeKTopa MOMEHTa MMnynbca L TBEPOOro Tera OTHOCUTENbHO




npoun3BonbHOM Tovkn. ConoctaBuTb B 0bLlem criydyae HanpasneHue Bektopa L u yrnoson
CKOPOCTW.

2. BbiBECTU BblpaXkeHNe 0CEBbLIX U LLEHTPOOBEXHBIX MOMEHTOB MHEPLMX TBEPOOro Tena.

3. [atb onpegerneHne rnaBHbIX OCEN MHEPUMM WU TMaBHbIX LEHTpPasrbHbIX OCEN MHepLmn
TBEpPOOro Tena.

4. Hantn rnaBHble LEHTpanbHble OCU WMHEPUUM CUMMETPUYHBLIX Ten: a) O4HOPOAHOro
NPsSIMOYrofibHOro napannenenunea; 6) uunuHapa; B) wapa.

5. YCcTaHOBUTL CBA3b MEXAY BENNYMHAMU MOMEHTOB MHEPLIMN TBEPLOrO TENAOTHOCUTENBHO
oceun BpalleHus, nepeceKkaroLmnxcs B OAHON TOYKeE.

JlabopatopHaa pabota Ne 6. OJkcnepumeHTanbHas npoBepka Teopembl [tovireHca-
LTenHepa

1. Yto HasbiBaeTCca MOMeHTOM umMmnynbca? Kak oH HanpaBneH? B kaknx eguHuuax oH
namepseTca?

2. BbiBECTM YpaBHEHNE MOMEHTOB.

3. MNony4nTb BblpaXXeHne NMMnynbca MOMEHTA CUIbl.

4. Y10 HasbiBaeTcss MOMEHTOM cunbl? Kak oOH HanpaeBneH? B kakux eguvHMuax OH
namepseTca?

5. BbIBECTN OCHOBHOE ypaBHEHME ANHAMUKM BpaLlaTelbHOro ABMXEHNS.

6. MNMpuBecTn onncaHme npudopa. BeiBecTn paboune popmynbl.

7. BbiBeCTu dhopMyribl Anst pacyéTa NorpeLlHocTen pesybTaToB N3MepPeHUi, BbINOSTHEHHbIX
B A4aHHOW paboTe.

JlTabopaTtopHas paboTta Ne 7. N3yyeHune rmpockona.

1. AaTb onpegeneHne rmpockona. Kakon rupockon HasblBaeTCHa ypaBHOBELLIEHHbBIM?

2. CdopmynmpoBaTb CBONCTBA rmpockona. pun Kaknmx yCcrnoBusiX OHU BbINOJTHAKTCA?

3. Kak ycTpoeH rmpockon? HayepTuTb KapgaHoB nofBec.

4. Ha npnmepe Bonyka npoaHanuampoBaTb CBOMCTBA rmpockona.

5. YTo Ha3bIBaeTcA npeueccmein? BeisecTn doopmyny yrioBon ckopoctu npereccun. Otyero
OHa 3aBuCUT?

6. HauepTuTb akcnepuvMeHTarnbHyl YCTaHOBKY. C MOMOLLbI BEKTOPHbLIX MOCTPOEHUN
00BACHUTL BO3HUKHOBEHME NpeLeccumn.

JlabopaTtopHas pabota Ne 8 KccnepoBaHue konebaTtenbHOro ABMXKEHUsS prnan4eckoro n
MaTemMaTU4YeCcKoro MasiTHMKa.

1. Uto Takoe hm3nyecknn MasTHUK?

2. CocTtaBbTe ypaBHEHME ABMXEHMSA (PU3NYECKOro MasTHUKA, 3anuLLIMTE 3aKOH LABUXKEHUS,
NoACTaHOBKOW OOKaXMWTE, YTO OH SABMSAETCS PELUEHMEM YPaBHEHUSOBUKEHMS.

3. UT0 HasbiBaeTCsa NpuBeAEHHOM ONMHOM (PU3NYECKOrO MasiTHUKA?

4. [lokaxnte, 4YTO NpMBeaAEHHAsA ANuHa Bceraa 6onblie pacCTosHUA Mexay LEeHTpoMMace
M TOYKOM noagBeca.

5. B 4ém CcOCTOUT CBOMCTBO 06paTMMOCTN oM3NYECKOro masTHuKa? [JokaxuTe ero.

6. Kak onpegenutb yckopeHne cBoOBOAHOro nageHmnsa npy nomMoLLm obopoTHOroMasiTHUKa?

7. Kak 3aBucuT yckopeHne cBOOOOHOro nageHusi OT LMPOTbl MECTHOCTU M BbICOTbl Hag
YpOBHEM MOpA?

JTabopaTopHas pabota Ne 9. OnpegeneHvne mogyns ynpyroctm Mmetogom msrmba.
1. [laTtb onpegeneHne MOMeHTa MHEPLUMN OTHOCUTENbHO OCU BPaLLEHUS: a) MaTepuaribHON
TOYKM; 6) cUCTEMbI MaTepuanbHbIX TOYEK; B) CMOLWHOro TBEPAOro Tena.




2. YCTaHOBUTb CBSI3b MOMEHTOB MHEPLINK Tefna OTHOCUTENBHO OCU N OTHOCUTESTbHOTOYKM.
3. BbiBecT (popmyny MOMEHTa MHEepLMM TOHKOrO CMSOLWHOro AMCKa OTHOCUTENbHO OCU
BpaLleHnsl, NpoXoasilen 4yepes3 ero LEeHTp: a) NnepneHAMKYNsApHO MAOCKOCTU Aucka; 6)
PacnosIoXXeHHOW B NOCKOCTU AMcKa.

4. okasaTb Teopemy lonreHca-lLUtenHepa. Kak npoBepuTb €€ aKkcnepuMeHTanbHO?

5. BbiBecT dopmyny MOMEHTa WHepuMnm TOHKOMO CTEPXHA OTHOCUTENbHO OCH,
nepneHAnKYnspHOM OCKM CUMMETPUN CTEPXKHS, MPOXOASLLEN: a) Yepes ero LLeHTpoB; 6)4yepes
OQVH U3 ero KOHLOB.

6. Kakve duandeckne 3akoHbl MPUMEHAOTCA Npu BbiBOAE paboyen dopmynbl Ans
onpeaeneHnss MomeHTa uHepummn? OBocHOBaTb BO3MOXHOCTb UX NPUMEHEHMUS.

7. BoiBecTn paboume coopmMynbl Ans pacHéta MOMEHTa MHEpPLUN.

8. BbiBecTn hopMyrbl 41151 BbIYUCNEHNA NOrPELLHOCTEN OnpeaesieHUs MOMeHTa NHepLnN.

JTabopaTtopHass pabota Ne 10 OnpegeneHve mMoaynsi caoBura MeTOLOM  KPYTUIbHbIX
konedaHun.

1. Ut0 HasbiBaeTca gedopmaumen, ynpyrom, octatouHon geopmaumen?

2. 3anuncatb u cdopmynmpoBatb 3akoH [yka. OT yero 3aBucut moaynb HOHra?
CdopmynumpoBaTtb ero omM3n4eCcKknin CMbICI N ykasaTb Pa3MepPHOCTb.

3. N306pa3nTb rpadumk 3aBMCUMOCTN HaMNpsKEHUS, BO3HMUKAKOLLEro B TBEPAOM Tene, OT
oTHOocuTenbHon pedopmaumm TBEpAOro Tena. OTMETUTb XapakTepHble TOYKU ITOW
3aBUCMMOCTM M NOSICHUTb UX CMbICHI.

4. MNoctpontb rpadmk 3aBUCMMOCTHM O(€) NpY NOCTENEHHOM CXaTuUK HanNpsxeHusi ¢ obpasua,
npegBapuTenbHO  0eOPMUPOBAHHOIO [0  HanpshKeHusi, npeBbllatowero npegen
NPOMNOPLMOHANbHOCTH.

5. YUto HasbiBaeTcsa koapdpuuymneHTom NyaccoHa?

6. lNpoaHanuanpoBaTb NpUpoAY yNpyron n nriactmyeckon gedopmaumm MOHOKpUCTanna.

7. BbiBeCTM pacyéTHy0 hopmyny Ans onpeaeneHnsa Moaynst ynpyroctu no narnbyCcrepikHs.
8. BbiBecTn chopmyny ans pacyéta norpewHoctn moayns KOHra. Kakne BennunHbel cnegyet
N3MepsaATb Hanbornee TOYHO U Noyemy?

JTabopaTtopHas pabota Ne 11. N3yyeHne konebaHui CBA3aHHbIX CUCTEM.

1. laTb onpenenenuve casura n OTHOCUTESbHOIO caBura. Kak cBsidaH OTHOCUTENbHbINCOBUT
C KacaTenbHbIM HanpsXXeHnem?

2. 13noxuTb oM3N4eCKMin CMbICIT MOAYNSA cABUra.

3. PaccmoTpeB aedhopmMauuio KpydeHus, BolBeCTU hoOpMYyIly, CBA3bIBAOLLYO MOOYNbCABUIa
N MOAYIb KPYYEeHUS.

4. N3noxuTb Teoputo MeToda WM BbiBeCTU OpMynbl ANA pacdéTta MOAyNs KpyydeHust m
Moaynsa casura.

5. N306pa3nTb rpacmk 3aBUCMMOCTM HaNpsKeHUsi, BO3HUKAIOLWEro B TBEPAOM Tene, OT
OTHOCMTENbHOM Aedopmauun TBEpAoro Tena. OTMETUTb XapaKTepHble TOYKM ITON
3aBMCUMOCTU U MOSICHUTb UX CMbICH.

6. MocTponTb rpacmk 3aBMCUMOCTM O(€) NPpY NOCTENEHHOM CXaTuUW HanNpsXXeHusi ¢ obpasua,
npegBapuTenbHO  4eOPMUPOBAHHOIO [0  HanpshKeHusl, MpeBblllatrowero npegen
NponopLUMOHanbHOCTH.

7. Yto HasbiBaeTcsa koapdpuuymneHTom NyaccoHa?

8. MNMpoaHanunanpoBaTb NPUpPoAY yrNpyron n nnactuyeckon gedopmaumm MoOHOKpucTanna.

9. BbIBECTU pacyETHYIO hopMyIny AN onpeaeneHns Moaysis ynpyrocTu no n3rnby CTepXKHS.
10. BeiBecTu chopmyny ons pacyéta norpelwHocTn moayns FOHra. Kakue BenuunHel cnegyeT
N3MepsaATb Hanbornee TOYHO U NoYyemy?




JlabopaTopHas paboTta 12. 3yyeHune 3aTyxatomx konedaHun.

1. KonebaHna npu Hanmumm cun BA3KOro TPEHUS.

2. YactoTa 1 nepuog 3aTyxalrLmnx konebaHun.

3. 3anucaTtb ypaBHeEHME 3aTyxaloLmx KonebaHun B BA3KOW cpeae u ero peLueHme.

4. OCHOBHblE BENUYMHBI, XapakTepusnpyoLwme npouecc 3aTyxaHus. PuUsmyecknin cMbicn
koadhpmumeHTa 3aTyxaHns n norapmMmnyeckoro geKpemMmeHTa 3aTtyxaHus.

5. MeToauka BbINOfHEHNA nabopaTopHOn paboThl.

MonekyngapHas dousuka u TepMmoamHamMumka

(11 nabopaTtopHbIX paborT)

JTabopaTopHas paboTta 1. MayyeHne 3akoHa HOpMarnbHOro pacnpeneneHns.

JTabopaTtopHas paboTa 2. BpoyHOBCKOE ABWMXEHME B XXUAKOCTMW.

JTabopaTopHas pabota 3. OnpeaeneHne cpegHen anvHbl npobera Monekyn Bo3gyxa.

JTabopaTtopHass pabota 4. W3yyeHne 3aBUCMMOCTU KOIPPMUMEHTA BA3KOCTM OT

TemnepaTypbl Ha BuckosnmeTpe OcTBanbaa.

JTabopaTopHas pabota 5. OnpegeneHve koapduuneHTa BHYTPEHHETO TPEHUS MeToa0M

CTokca.

JTabopaTtopHass pabota 6. OnpegeneHve KoadppUUMEHTA BHYTPEHHEro TpPeHus

pOTaLMOHHOIO BUCKO3NMETPA.

JTabopaTtopHas pabota 7. OnpefeneHne OTHOLIEHUS TEnroéMKOCTEN ra3oB Mo Crnocoby

KnemaHa v [lesopma.

JlabopaTtopHasa pabota 8. OnpegeneHve KoapdUUMEHTA MNOBEPXHOCTHOIO HaTSXKEHUSA

METOAOM KOMMEHCALMM Pa3HOCTU AaBNEHUN.

JlabopaTtopHasa pabota 9. OnpeoeneHve KoadUUMEHTA MNOBEPXHOCTHOIO HaTXKEHUSA

XNOKOCTEN NO METOAY OTPbIBa KOMbLA.

JTabopaTtopHass pabota 10. U3yyeHue 3aBUCMMOCTU KOIPPUUMEHTA MNOBEPXHOCTHOINO

HaTsXKeHUs OT TemnepaTypbl MmeTogom KaHtopa- PebuHaepa.

JTabopaTtopHass pabota 11. OnpepeneHve koapdpuumeHta OOBEMHOrO paclIMpPeHns

XNOKOCTEN.

KomnnekT BonpocoB Kk paboTam nabopaTtopHOro npakTtukyma.

JlabopaTtopHas pabota Ne 1 M3y4yeHne 3akoHa HOpMarnbHOro pacnpeaeneHms

e [loHATME cny4YanHOro ABMNEHUs, BEPOSATHOCTU Cry4YaMHOro sIBMIEHUA, CTaTUCTUYECKOro

3aKoHa.

[nsa kaknux cnyyamHbiX BENUYMH CripaBeaiMB HOpMarnbHbIA 3aKOH pacnpeneneHma?

YTto Takoe NNoTHOCTbL BEPOATHOCTM?

["ayccoB 3aKkoH pacnpeneneHus BEPOATHOCTEN CIy4YalHbIX NOrPeLLIHOCTEN.

MoHaTtne gucnepcun. Kak npakTM4eckn oLeHMBaeTCsa OMCNepPCUst Ans KOHEYHOro Yncna

N3MepeHnin?

e OKcnepuvmeHTanbHasi NpoBepka 3akoHa HOPMaribHOro pacnpedeneHns crnyvamHbix
NorpeLLlHOCTEN Ha MexaHn4Yeckon mogenu anbToHa.

JlabopaTtopHas pabota Ne 2 bpoyHOBCKOE OBUXEHME B XKNOKOCTU

e B 4yém 3akntoyaetca 6poyHOBCKOe ABMXKEHME?

e 3anuwnte ypaBHeHue JrHwTenHa-CmonyxoBckoro. OT KakMx napameTpoB 3aBUCUT
ABWMXEeHMe BpOyHOBCKOM YacTuLbI?

e Kak nsmeHuTtcsa KapTnHa 6pOYyHOBCKOrO ABMXEHUSA MPU YBENMYEHMM TEMNEPATYPbI

e Kak wu3aMeHUTCA KapTMHa OpOYHOBCKOrO AOBWXKEHWSA, €CNU  BOAHYI 3MYIbCUIO




3aMeHUTb AMYIbCUEN Ha rmuuepuHe?

JlabopatopHasa pabota Ne 3 OnpeageneHune cpegHen AnvHbl npobera Monekyn Bo3gyxa

o CpegHas anuHa cesobogHoro npobera monekyn rasa, OCHoOBHas (hopMyna, 3aBUCMMOCTb
OT NapamMeTpoB COCTOSAHUSA rasa.

e BHyTpeHHee TpeHue B rasax, gopmyrna HbloToHa.

o KoahduumeHT BHYTPEHHEro TpeHusi, ero qU3NYECKUA CMbICI, pPasMepPHOCTb,
3aBUCUMMOCTb OT NapameTpoB COCTOSHWUSA ra3a.

e ®opwmyna lNyasenns.

e YCTPOWCTBO KanNWMMSPHOro BUCKO3UMETpa, XoA paboTbl, 0ocobeHHOCTU MeToAa.
O6paboTka pe3ynbTaTtoB U3MEPEHWI.

JlabopatopHaa pabota Ne 4 W3yyeHue 3aBMCUMOCTM KOIPPULMEHTA BASKOCTU OT

Temnepatypbl Ha BUcko3nmeTpe OcTeanbia

e MexaHn3M BHYTPEHHEro TpeHuUs B XUAKOCTAX. PU3BNYECKUA CMbICT U pasMepHOCTb
KO3 puLUMEHTA BHYTPEHHETO TPEHUS.

e TemnepaTypHas 3aBMCUMOCTb KOI((PULMEHTA BSA3KOCTU XUAOKOCTU, OTNn4Me ee oT
aHanorn4yHom 3aBUCMMOCTM OIS ra3os.

e BuiBog popmynel [Nyasenns.

e YCTPOMCTBO M MpuHUMN OencTBua BuckosmmeTpa OcTBanbga, metoguka paboTbl C
npnbopom.

JTabopaTtopHas paboTta Ne 5 OnpeaeneHune koadhduLMeHTa BHyTPEHHENO TPEHUS METOLOM

CTtokca

e BHyTpeHHee TpeHue B xugkoctsax. opmyna HetoToHa.

o KoahduumeHT BHYTPEHHEro TpeHusl, ero @U3NYECKUA CMbICI, pPa3MeEpPHOCTb,
3aBUCMMOCTb OT TemnepaTypbl XKUOKOCTU.

e [lageHne wapuvka B BA3KOW cpede, npedenbHasi CKOPOCTb NafeHusi, Bpems
yCTaHOBMEHUS NpeaenbHON CKOPOCTH.

e Meton Ctokca, ero ocobeHHOCTH.

e Kak obpabatbiBaloT pe3ynbTtatbl WU3MEPEeHUn, ecnu ycrnoBus OnblTa  He
BOCNPOM3BOAATCA?

JlabopaTtopHas pabota Ne 6 OnpegeneHne KoadpduUMEHTA BHYTPEHHErO TPEHUSA

POTaLNOHHOIO BUCKO3NMETpPA

e Cuna BHYTPEHHEro TPeHUs, KOIPPUUMEHT BHYTPEHHErO TPEHUs, ero Pu3ndeckun
CMbIC1, pa3MEPHOCTb.

e YCTPONCTBO POTALMOHHOIO BUCKO3MMETPaA, U3NYECKME OCHOBbLI €0 paboThl.

e BbiBog paboyen oopmyna aons onpegeneHms KoaguuneHTa BA3KOCTH.

JTabopaTopHas pabota N2 7 OnpegeneHne OTHOLLEHMS TENSTOEMKOCTEN ra3oB Mo crnocoby

Knemana v [lesopma

e [lepBoe Hayano TepMOANHAMUKMN.

e TennoemkocTb rasa. YaenoHasa n MonsipHas TENOEMKOCTU.

e TennoemkocTu npu NOCTOAHHOM AaBfiEHUN U NPU NOCTOSSHHOM obbeme. CBA3b MX C
4ynucnom cteneHen csoboabl MONeKyn rasa.

e BbiBecTn ypaBHeHne Mawnepa.




e ApgunabaTtHbIv npouecc. YpaBHeHME 3TOro npouecca B nepeMeHHbix P — V (ypaBHeHue
MyaccoHa), P - T,V - T . paduk agnabatsbl.
e Metog KnemaHa n [lesopma ans onpegerneHust otHoweHust Cp/Cy .

JlabopaTtopHas pabota Ne 8 OnpeneneHne koadpduUMEHTA NMOBEPXHOCTHOIO HaTSKEHUS

METOAO0M KOMMEHCaUMN pa3HOCTM AaBeHumn

e [lpmpoaa cmn NOBEPXHOCTHOIO HATSKEHWS.

e [lOBEPXHOCTHOE HATSKEHUEe WU CBA3aHHbIE C HUM  SABMNEHUS: KanunnsapHoOCTb,
CMaudmnBaHne, HecMadmBaHue.

e BniBoa popmynel Jlannaca.

e MeTtop onpegeneHuns koadppuumnmeHTa NOBEPXHOCTHOIO HaTAXKEHUA.

e TOYHOCTb gaHHOro MeToAaa.

JTabopaTtopHas pabota Ne 9 OnpegeneHve koadpduuMeHTa NOBEPXHOCTHOINO HaTSXKEHUSA

XMOKOCTEeN NO MeToAdy OTpbIBa KonbLa

e [lpupoga cun NOBEPXHOCTHOIO HATSHKEHUS.

e [lOBEPXHOCTHOE HATSXKEHME U CBSI3AaHHbIE C HUM  SABMEHMA:  KanUSPHOCTb,
CMayMBaHue, HeCMa4YnBaHue.

e Kakme cunbl OENCTBYKOT Ha KOMbLO, HaxogslWleecs B KOHTAKTE C MOBEPXHOCTbIO
XNOKOCTU?

e [loyemy B OTCYTCTBME BHELLUHUX CUI Kamnin XNaKoCcTu NpUHMMatoT popmy wapa?

e Kak 3aBMCUT OT TemnepaTtypbl NOBEPXHOCTHOE HaTsXKeHWe Xmnakoctn? Kak n nodemy
KO3(PPULMEHT NOBEPXHOCTHOIO HATAXKEHMUS KNOKOCTM CTAHOBUTCS PaBHbIM HYNO?

JTabopaTtopHas pabota N2 10 N3yyeHMe 3aBUCMMOCTU KOIPPUUMEHTA NOBEPXHOCTHOMO
HaTsXKeHUs OT TemnepaTypbl MeTogoM KaHTopa- PebuHaepa

e TepmMognHamuka NOBEPXHOCTHOIO HaTSXKEHUS!.

e 3aBUCMMOCTb KO3(pPMLMEHTa NOBEPXHOCTHOIO HaTSXKEHNA OT TemMnepaTypsbl.

e MeTog KaHTopa — PebnHaepa: ocHoBa MeToaa, ero TOMHOCTb.

JlabopaTtopHas pabota Ne 11 Onpepenenue koadpdpuumeHta OO6BHLEMHOIO paclUMpPeEHUs

XuUakocTen

e [lpnymHa TennoBoro pacluMpeHnsa TBepablX Ten C TOYKM 3PEHUA UX MOMEKYNSAPHOro
CTpOEHUS.

o KoahdumuneHT nMHENHOro paclumpeHus, ero qU3NYECKUA CMbIC, Pa3MEPHOCTb,
3aBMCUMOCTb OT TemMnepaTypsbl.

o CBA3b KOIPPUUMEHTOB JMHENHOTO M OOBEMHOrO paclMPEHNa ANs U30TPOMHbIX
KpucTannos.

e Kakyto u3 BenuunH — AL unn L, — cneayet naMepatb TOYHee, NoYeMy U NPUMEPHO BO
CKOSbKO pa3?

e [loyemy B kavectBe L, MOXeT ObiTb B3ATa ANWHA L; CTepXHHA, M3MepeHHas npu
KOMHaTHOM TemnepaType?

ONEKTPUYECTBO N MArHeTU3M
(13 nabopaTtopHbIX paborT)
JTabopaTopHas paboTta 1. MIayueHune anekTpoHHOro ocuunnorpada.




JTaBopaTtopHas paboTa 2. ayuyeHne anekTpocTtaTMyeckoro noss.

JTabopaTopHas paboTta 3. VccnenoBaHume NpoLEeCCOB 3apsiga v paspsiga KoHgeHcartopa.
JTabopatopHasa paboTta 4. OnpegeneHune yaenbHoro 3apsia afekTpoHa B BaKyyMHOM Anoae.
JTabopaTtopHass pabota 5. OnpepeneHne yaoenbHOro 3apsiga  aMekTpoHa MeToaoM
MarHeTpoHa.

JTabopaTopHas paboTta 6. 3yyeHne CErHeTOdNEKTPUKOB.

JTabopatopHas pabota 7. OnpegeneHne TeMmnepaTtypHOn 3aBUCUMOCTU CONPOTUBNEHNSA
MeTarnsos.

JTaBopatopHas pabota 8. OnpeageneHne TeMmnepaTtypHON 3aBUCUMOCTU CONPOTUBNEHNSA
NonynpoBOAHUKOB.

JTabopaTopHas pabota 9. OnpegeneHne ropu3oHTanbLHOM COCTaBMSAKLWEN MarHUTHOIO
nonsa 3emMnu Npy NOMOLLM NOCTOSIHHOIO MarHuTa.

JTabopaTopHas pabota 10. OnpegeneHne anekTpoanHaAMNYECKOWN MOCTOSAHHOMN.
JTabopaTopHas pabota 11. OnpegeneHne ropnu3oHTanbHOM COCTaBNAKOLLEN MArHUTHOIO
nonst 3emnu npy NOMOLLN TaHreHC rafibBaHOMETpaA.

JTabopaTopHas paboTta 12. ViccnegoBaHne netnu ructepesnca oeppomarHeTmMKoB.
JTabopaTopHas paboTta 13. [NonynpoBOgHUKOBbLIE BbINPAMUTENN.

JTabopaTopHas paboTta 14. I3yyeHne 3aKOHOB NOCTOAHHOIO TOKa.

JlaBopatopHas pabota 15. OnpegeneHne paboTbl BbIXO4a 3reKTpoHa U3 MeTanna.

KomnnekT BONpocoB K paboTamM f1abopaToOpHOro npakruKkyma.
JlabopaTtopHas pabota Ne 1. 3y4yeHune anekTpoHHOro ocumnnorpada.

HasHayeHune ocuunnorpada.

OcHoBHble YacTn ocuunnorpada, nx HasHa4vyeHue.

YCTPONCTBO 31EKTPOHHONYYEBON TPYOKN, YyBCTBUTENBHOCTb TPYOKN.

Kak npounsBogutca pokycmpoBka nyya?

Kak perynupyeTtcs sipkoCTb N300paXkeHnsi Ha 3KpaHe?

UTO Takoe CMHXpOHU3aLUs, NoYeMy OHa Heobxogmma?

leHepaTtop pasBépTkn. Ero HasHauenne. O6bACHUTL  HEOBXOAMMOCTb
nmnoo6pasHov| oOpMbl HANPSKEHUS Pa3BEPTKM.

8. CnoxeHne OByx B3aMMHO NepneHanKynapHbIX konedbaHmnmn. durypbl Jinccaxy.

9. YMeTb nocTpouTb M306paXkeHMe curHana Ha 9KpaHe Mo  3aaHHbIM
npenogaesareniemM curHanam Ha “X” n ’Y” nnactuHax.

10. OnpegeneHne 4acToTbl CUrHana MeToaom Jlnccaxy.

11. OnpegeneHue 4acToTbl CUrHaNa MeToaoM KPYroBoW pasBepPTKU.

12. OnpegeneHve casura a3 Mmexay TOKOM 1 HanpsbkeHrnem B RC — uenodke.

NookrwhE

JlabopatopHas pabota Ne 2. M3yyeHne anekTpocTaTtm4eckoro rnorisi.

1. MNoHATME 00 aneKkTpocTaTM4eckom norie, ero CBOMCTBAX.

2. HanpspkeHHOCTb 1 noTeHumarn, CBA3b Mexay HUMN.

3. CunoBble INMHAM  MOASE U SKBUMOTEHUMArbHbIE MOBEPXHOCTWM, WX B3aUMHOE
pacnonoxeHuve.

4. O6bsAcHUTb, NodeMy B paboTe m3aMepsaeTcs pacnpenernieHne noTeHumanoB, a He C
HaNPsSYKEHHOCTLHO.

5. CBOMCTBO  MOTEHUMANbHOCTU  3MEKTPOCTATUYECKUX  MOMewn. Pabota cun
3MNEKTPOCTaTNYECKOro noss.

6. Kak no aKkcnepuMmeHTarnbHO MOfyYEeHHOW KapTUHE TMOoNd  BbIMUCIUTL  3HAYEHUEe

HanpsPKEHHOCTM B JaHHOM TOYKe nornsa?



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

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

2. EMKOCTb yeouHeHHOro MpOBOAHMKA, MIOCKOro KoHAeHcatopa. EavHuubl emkocTn B
cuctemax CH, CIC.

3. Kakme TokM MOXHO cuMTaTh KBasCTaLMOHapHbIMUN?

4., [NoHATME 0 TOKax CMeLLEHUS.

5. CBs3b MexXy TOKOM U HaMNpsPKEHNEM Ha KoHOeHcaTope

6. KakoBa uenb npeobpasoBaHnst KoopanHaT B NOSyrorapuMmnieckme npy noCTpoeHnm

3aBUCMMOCTEN HaNPshKEHVA 3apsiaa v paspsida oT BpeMEHN?

JlabopatopHas padota N2 4. OnpeaeneHuve yaensHOro 3apsifa arekTpoHa B BakyyMHOM ANOAE.

1. UTo Takoe paboTa Bbixoaa areKTpoHOB U3 MeTanna?

2. MpPUYNHBI OTKITOHEHUS! TEPMO3JEKTPOHHOTO TOKa OT 3akoHa Oma.

3. YpaBHeHue borycnasckoro-JleHrmiopa (BbIBoA).

7 Onpepenenne yaenbHOro 3apsia 3reKTpoHa M3 3aKoHa TEPMOJNEKTPOHHOW 3MNCCUA

JlabopatopHass pabota Ne 5. OnpeneneHve yoenbHOro 3apsiga  anekTtpoHa METOAOoM
MarHeTpoHa.

1 UTo Takoe yaenbHbIn 3apsia aneKTpoHa?

2 Kak oBmkeTtcst 3apshkeHHas Yactmua B MarHUTHOM nosne?

3. Cwuna JlopeHua, eé onpeneneHue.

4 UTo Takoe MarHeTpoH, Kak OH YCTpOoeH?

5. Kak onpegensieTcsa kputnieckoe 3HadyeHe MarHUTHOM MHAOYKUMK 4115 MarHeETpoHa?

OueHUTb TOYHOCTb MEeToAA.

JlabopatopHas pabota Ne 6. VI3yyeHne cerHeToaneKkTpukos.

1. Kakue 13 ananekTpmkoB OTHOCATCS K CErHETOINEKTpUKaMm.

2. Kak MOXXHO 06 BbACHUTBL NPUPOAY CErHETOINEKTPUYECKUX SBIEHUN.

3. Kak ¢ nomowbto cxembl Conepa-Tayspa Habniogaetca netnsd OuarekTpu4eckoro
rmcrepesuca.

4. Kak npounsBogutcsa kannbpoBka ocen ocumnnorpada? Ykasatb obnactb NpuMeHeHns
CErHEeTO3NEeKTPUKOB.

JlabopatopHas pabora Ne 7. OnpegeneHve temnepaTtypHOM 3aBUCUMOCTM COMPOTUBMEHUS
METarnmnos.

1. Knaccudmkaums BewlectB Ha MeTansibl, MOMYNPOBOAHUKA U OUSNEKTPUKA. B yém
YCINOBHOCTb TaKOro AerneHns?

2. Pasnnune mexagy wMetannamm M MonynpoBOOHMKaMKM,  MOMyNpPOBOAHMKAMU 1
AN3IEKTPUKaMN.

3. [NprynHa BLICOKOW 31EKTPONPOBOAHOCTU METANSIOB.

4. OBbsACHUTE NPUYMHY BO3PAaCTaHUS ANEKTPUHECKOTO COMPOTUBNEHUA METaNoB C
TemMrnepaTtypomu.

5. O6bsicHUTb MeToauKy onpeneneHns Ro v a no rpadmnky R = R(t).

6. [NoHATME 0 CBEepXNPOBOAUMOCTW.

JlabopatopHasa pabota N2 8. onpenerneHve TemMnepaTypHON 3aBMCUMOCTU COMPOTMBIEHUS
MosynpPOBOAHWKOB.
1. OGBACHUTL PU3NYECKMIN MEXAH3M MPOBOAMMOCTM B NOMYNPOBOAHUKAX.




2. BrnusiHue npumecei Ha anekTponpoBOAHOCTbL MOSTYNPOBOAHMKOB.

3. OBbACHUTD NPUYNHY YMEHBLLIEHUS 3NEKTPUYECKOrO CONPOTUBIIEHNS MOMYNPOBOAHNKOB
C TeMneparypown.
4. Ob6bsicHuTb MeToamKy onpeneneHus Ry, n B no rpaduky 3aBucumocTu norapudgpma

COMPOTUBMEHMS OT TEeMNepaTypbl.

JlabopatopHas padota Ne 9. OnpeneneHme ropu3oHTarlbHOM COCTaBNAOLLIEN MAarHUTHOMO Morst
3emnu Npm NoOMOLLM NMOCTOSIHHOIO MarHuTa.

1. MarHuTHoe none, ero rpadonyeckoe n3obparkeHme.

2. [None NOCTOsAHHBIX MarHUTOB.

3. MprHUMN cynepno3vumm MarHUTHbIX MOSEN 1 ero NPUMEHEHNe B JaHHOW paboTe.

4. OnemMeHTbl bopMarnbHOM Teopun MarHetusma. [MoHATME MarHUTHOW Macchl. 3aKoH
KyrnoHa gnis MarHUTHbIX Nnosen.

5. EavHunusl nisamepenus B cuctemax C n CICM.

J1labopatopHas pabota Ne 10. OnpegeneHune anekTpoamHaMmnyeckom NOCTOAHHOMN.
JlabopatopHas pabora Ne 11. OnpeneneHve ropu3oHTanbHOW COCTaBMSOLWEN MarHUTHOMO
nonst 3emnu Npm NOMOLLY TAHIFEHC rarbBaHOMETpA.

1. OnemMeHTbl 3eMHOro MarHeTuama. MarHuTHble 1 reorpadoundeckme nontockl. MarHuTHoe
CKIOHeHne. MarHUTHOe HaKIoHeHne.

2. MoHaTre marHuTHoro nond. OCHOBHAsH XxapaKTepucTka MarHUTHOIO MOns — MHAOYKUUA.
JINHUM nHOyKUMK, X CBOUCTBA.

3. HanpspkeHHOCTb M MHAYKUMS MarHUTHOro nosns. EauHMLBI nsmepenna u .

4, MpuHumn cynepnosvuuu nonen. 3akoH buo-Caeapa-flannaca. Ero npymeHeHne npu

pac4yeTe Nnosnd B LeHTPe KPyroBoro Toka. Ha yem ocHoBaH mMeToq onpeaeneHnd Ho?

JlabopatopHas pabora Ne 12. iccneqoBaHme NeTnm rmcrepesnca eppoMarHETUKOB.
Kak knaccudmumpoBaTtb MarHETUKN?

Kak obbsicHsieTcs npupoaa deppoMarHETUKOB?

B yem 3akntovaeTcs siBneHune rmcrepesmca’?

UTo Takoe MarHMTHasa NPOHULAEMOCTb BELLIECTBA?

Kakom cMbICI OCTaTO4HON MHAYKLMA U KOSPLUTUBHOW CUSbI?

O6BbACHUTL METOAMKY U3yHEHUSI TUCTEPE3MCA C MOMOLLILIO ocuuniorpadoa.
O6bACHUTL XO4 OCHOBHOW KPUBOWM HAMarHNM4eHus.

. Kak no doopme netnm ructepesnca onpeaenmtb CBOMCTBa peppoMarHeTnka u TensioBble
notepun?

9. Kak ocyLuecTenseTcs kanmbposka ocuurnnorpada B eanHmuax B n H?

ONoGOA~WNE

JlabopatopHas pabota Ne 13. MonynpoBoAHMKOBbLIE BbINPSMUTENN.

1. HasHaueHne Bbinpsamutenen.

2. MpyHUMN paboTbl NONYNPOBOAHNKOBBLIX ANOA0B, X JOCTOMHCTBA.

3. [NapameTpbl NoNynpoBOAHNKOBLIX OVOO0B.

4. 3aBUCUMOCTb  BbINPSMUTENBHBIX  CBOMCTB  AMoga OT  ero  BOSbT-aMrnepHOn
XapaKTEPUCTUKMN.

S. OcCHOBHbIE CXEMbI BbINPAMIEHUS, X JOCTOMHCTBA N HEAOCTaTKU.

6. O6bACHUTE  NPUHUMN  ocumniorpaPnpoBaHnSa  BOSBT-aMMNEPHON  XapaKTEPUCTUKU
avopa.

7. Kakum 06pa30M OOCTUraeTca CrinaxmBaHme nynbcauvu?l BbINPAMITIEHHOIO TOKA



JlabopatopHas patora N2 14 N3yyeHne 3akOHOB NOCTOAHHOIO TOKa
JlabopatopHas pabota Ne 13 UN3yueHne TpEXINEeKTpogHOW namnbl

1. YCTpOMCTBO, NPUHLUMN paboTbl M HA3Ha4YeHWe Tpuoaa

2. ABneHne anekTpoHHOM amuccmn. Pabota Bbixoga n aHepris depmun

3. OcHoBHble MNapaMeTpbl TPEXanekTpoaHon nbl JlabopatopHaa pabota Ne 15
OnpepneneHne paboTbl Bbixoaa

4. Kak BO3HMKAET TEPMO3IMIEKTPOHHAsA SMUccns?

5. UTo HasbiBaeTcAa paboTon Bbixoga?

6. Ot yero 3aBucUT paboTa BbiIxoaa?

7. Yem oObsCHAETCA NosiBNeHne Toka HacbILWEeHNA?

OnTtuka

(13 nabopaTtopHbIX paboT)
JTabopaTopHas pabota 1. OnpegeneHne POKyCHOro pacCTOsiHUS CrOXHOMo 06bekTuBa C
nomoLbo ontndeckom ckambmn OCK-2.
JTabopaTopHas paboTa 2. ViccnegoBaHne gucnepcum CTEKNAHHON NPU3MbI.
JTabopaTopHas pabota 3. N3yyeHune cnekTpansHoro npudopa YM-2. OnpegeneHune kpacHom
rpaHuubl oToadekTa.
JTabopaTopHas paboTa 4. ViccnegoBaHne CnekTpoB NOrnoLeHns pacTBOPOB.
JTabopaTopHas paboTa 5. MIamepeHune nokasatens NpPesioMreHNst XKNOKOCTEN C MOMOLLbIO
pedpakTtomeTpa.
JTabopaTtopHas pabota 6. 3yuyeHns siBNeHUa MHTEpgEPEHLMM C MOMOLLbIO BUNPU3MBbI
®peHens.
JTabopaTtopHas pabota 7. OnpegeneHne ANMHbI CBETOBOW BOSHbI C MOMOLLBIO KOMeL
HbloToHa.
JTabopaTopHas pabota 8. [udpakuna GpeHenst Ha KpyrioMm OTBEPCTUM.
JTabopaTopHas paboTta 9. NayyeHune andppakumnmn dpayHrodepa Ha LWenm n TOHKON HUTW.
JTabopaTopHas pabota 10. N3yueHne andpakumnmn dpayHrodepa Ha OTBEPCTUAX PA3NNYHOMN
dopMbl N peLLETKax.
JTabopaTopHas paboTta 11. lNony4yeHne n aHan1M3 NONAPU3OBaAHHOIO CBETA.
JTabopaTopHas paboTta 12. 3y4deHne TOHKOW CTPYKTYPbI 3€NIEHON NIMHUN PTYTU C NOMOLLIO
nHTepdepomeTpa ®abpu-llepo.
JTabopaTopHas paboTta 13. ducpakuma nasepHoOro U3nyy4yeHns Ha pasnuyHbix nperpagax.
Komnnekr BonpocoB K paboTam 51abopaToOpHOro npakTruKkyma.
JTabopaTopHas paboTta Ne 1. OnpegeneHne oKyCHOro pacCTOSHUSA CIIOXHOIO 06beKTUBa C
nomoLlblo ontTndeckom ckambmn OCK-2.

o [lpenomneHue B nuH3e. Popmyria TOHKOM NUH3bI.

e LleHTpupoBaHHas cuctema, ee KapavHarnbHble 3NIEMEHThI.

e [locTpoeHne nsobpaxeHui B LLEHTPUPOBAHHOW CUCTEME.

e MeToguka namepeHun (HapucoBaTb U OOBACHUTL XO4 Ny4ven, nNpoaHanuM3MpoBaTb

paboune opMynbl, caenaTtb OLEHKY NOrpeLlHOCTEN U3MEPEHUN).

JlTabopatopHas paboTa Ne 2. ccnegoBaHne agncnepcum CTEKNSIHHON NPU3Mbl.

e Yto Takoe aucnepcusa ceseTta? dusmyeckune npuymHbl gucnepcun. HopmanbHas u
aHoMmarnbHas gucnepcusi. Xapaktep 3aBUCUMOCTWU MoKasaTensd npenomMieHns ot
ANWHbBI BOSTHbI B 061acT HOpManbHON U aHOMarbHOW AUCNEPCUN.

e [ucnepcus BelecTta. JlnHenHaa n yrnosasi gucnepcus npuamol.

e HasHayeHue n ycTpomncTBO roHMoMeTpa.




e MeToguka nabopatopHon paboTbl. BbiBog paboyen dopmMynbl.  MCTOYHMKM
BO3MO>XXHbIX NMOrPELUHOCTEN N NX OLIEHKA.

JlabopatopHasa pabota Ne 3. U3yyeHune cnekTpanbHoro npubopa YM-2. Onpegenenuve
KpacHoOW rpaHuLbl ooToadpdekTa.
e MoHoxpomaTop, CekTpoMeTp, cnekTporpad; nx NpUHLMN ENCTBUS, YCTPOMUCTBO.
e Y10 Takoe cnekTp? JlIMHenyaThbIn, NonocaTbin U HENPEPLIBHbIN CNEKTPbI.
e [loHATME O BHeLIHEM U BHYTpeHHeM dpoToaddpekTe. Micnonb3oBaHne poToaddekTa
B npmnbopax.
e 3akoHbl hoToahdekTa n nx o6bACHEHNE. YpaBHEHNE DNHLUTENHA.

JTabopaTopHas pabota Ne 4. ViccnenoBaHne CNeKTPOB NOrNoLEeHUst pacTBOPOB.
o  duanyeckne NpUYUHLI NOrNOLLEHNA cBeTa B BellecTBe. [1po3payHble OKpalleHHble U
HeoKpalleHHble BelLecTBa.
e Amnanus 3akoHa byrepa.
e MeToguka nabopaTtopHon paboThbi.

JTabopaTtopHas pabota Ne 5. AamepeHune nokasatens npenoMneHNs XXMAKOCTEN C MOMOLLbIO
pedpakTromeTpa.
e fBNeHue NofHOro BHYTPEHHEro OTpaXeHust (YCnoBus BO3HUKHOBEHMSA N on3ndeckoe
0b6bsicHeHue). MNMpumeHeHne.
e PaccmoTpeTb pacnpocTpaHeHne NperioMneHHoN U OTPaXXeHHOW BOSHbI MPU MOSTHOM
BHYTPEHHEM OTPAXXEHMUMW.
e [lokasaTb, YTO NPV NOSIHOM BHYTPEHHEM OTPaXXEHMM BECb MOTOK SHEPIrMM OTpaxaeTca
B MepBYyto cpeay.
e YCTPOMCTBO M3MepUTErNbHOM ronoBkM pedpaktomeTpa. ObpasoBaHve rpaHuubI
cBeTa 1 TeHn B Npubope (xoa nyyen).
e OnTtun4yeckasn cxema pedpaktoMeTpa. 3ayeM HyXXHa U Kak paboTaeT npuama npsimoro
3peHus.

JTabopaTtopHas pabota Ne 6. N3yveHns sBneHna nHtepdepeHLmm ¢ NoOMOLLbI BMNprU3Mbl
®peHens.

e WHTepdepeHumna BomH. Ycnosus uHTepdepeHuun (aokaszatb HeobGXoaUMOCTb
HenepneHOMKYNApHOCTM U KOFEPeHTHOCTM  konebaHunm ana  HabnwgeHus
NHTepgepeHLmn).

e Y710 Takoe pa3HOCTb X04a, onTuyeckas pasHoCTb xoda? Kak n noyemy OHW BAUSAIOT
Ha WHTEPdEPEHUMOHHYIO KapTUHY? YTO Takoe LwupuvHa WHTEPdEPEHLMOHHOM
nosiocbl?

e [loyemy npu yBenMYEHMM pPasMepPoOB WCTOYMHMKA YXyAllaeTcsa BUOAUMOCTb
NHTEPdEPEHLMOHHON KapTUHBI?

e VIHTepdbepeHuMoHHaa cxema c O6unpusmon ®peHens. Xog nyden. Metoguka
nabopaTtopHon paboTbl. BeiBog pabounx oopmyn.

JlabopatopHaga pabota Ne 7. OnpegeneHne OnNuHbI CBETOBOW BOSIHbI C NMOMOLLbLIO KOnewy,
HbloToHa.
e [lonockl paBHOW TOMLWMHbBI, X SIOKanuaauus.
e Konbua HbloTOHa Kak npumMep Nonoc paBHOW TOMLWMHBLL. X0 fiyven, aHanna padboyen
doopmyrbl.




BrnvaHue HEMOHOXPOMaTUYHOCTH ceeTa Ha pasnU4nMocTb
NHTEepdEepPEeHUMOHHONKAPTUHBI.

JlTabopatopHas pabota Ne 8. [indpakumnsa PpeHensa Ha Kpyrinom oTBEPCTUN.

MoHaTne o aBneHun andpakuyuun. dudpakums dpeHens n gudpakumna GpayHrodepa.
MpuHumn MNorreHca-dOpeHenst 1 ero NCNonb3oBaHUe Ans 06bACHEHUS Andpakumn.
30Hbl PpeHens. BbiBog pagnyca 30HbI OpeHenst ang cdepuyeckoro BOSHOBOIO
dopoHTa.

Ondpakuma dpeHens oT Kpyrnoro otBepcTtus. ['pacdumyeckoe cnoxeHne aMmnnunTya.
MeToguka nabopatopHoun paboTbl. OnTnyeckasi cxema. AHanu3 padoymx popmyin.

JTabopaTtopHas pabota Ne 9. M3yveHne andpakumnm ®payHrodepa Ha Wenm n TOHKON HUTW.

Ondpakuma PpayHrodepa Ha wenu.

Oundpakuma PpayHrodepa Ha TOHKOM HUTW.

Npadumk pacnpeneneHnsi MHTEHCMBHOCTM cBeTa npu andpakuumn Ha N wenax (gns
PasfiMyHbIX COOTHOLLEHUIN MeXay a u b).

MeToauka paboTbl.

JlabopaTtopHas pabota Ne 10. W3ydeHne gudppakumm PpayHrogepa Ha OTBEPCTUSX

pasnnyHon oopMbl N peLLETKax

Oundpakuma dpayHrodepa Ha wenun (BbIBOA4 BbIpaXeHUs ANs pacnpeneneHuns
WHTEHCUBHOCTN).

BbiBOA pacnpeneneHns MHTEHCUBHOCTU cBeTa npu audpakumm Ha N wenax u ero
aHanu3 (NoNoXeHus rnaBHbIX N NOBOYHBIX MAKCUMYMOB Y MUHUMYMOB).

padmk pacnpeneneHns UHTEHCUBHOCTU ceTa npu andpakuun Ha N wenax (gns
PasfiMyHbIX COOTHOLUEHUIN MeXay a u b).

O6bACHUTL pe3ynbTaThl AMGPaKUUN HA MESTKUX KPYTIbIX YacTuLax.

BrnvsiHve yrna nageHus ceeTta Ha peLueTky.

JTabopaTopHas pabota Ne 11. lNonyyeHre n aHanu3 NONSPU30BaHHOIO cBeTa

BpalueHne nnockocTn nonsipMsaumMm B KpucTannax M amopdHbIX BellecTBax, ero
NPUYMHBLI N 06 BbACHEHME. Y aenbHoe BpalleHne. 3aBUCMMOCTb yAENbHOMO BpaLLeHMs
OT ANMHbI BOMHbI cBeTa. Kakme OCOGEHHOCTM CTpOeHMs BellecTBa NPUBOAAT K
BPALLEHMIO NIOCKOCTM Nonspmsaummn?

OcHOBHbIE NpeAcTaBneHNs O [OBOWMHOM fyyenpenomMneHun, ero  dusnyeckmne
NPUYUHBI.

MpaBuna (3akoHbl) Mantoca, nx ob6bsACHEHME. YCTPONCTBO M Ha3Ha4YeHue npuambl
Hukons. MpoxoxaeHue ceeTa Yepes cuctemy M3 AByx npmam Hukons.

OnTu4yeckas cxema nonsipumeTpa. lNMpuHUMN paboTbl U YCTPONCTBO MOSyTEHEBOrO
aHanusaTopa. Yto n noyemy dyaet Habnogatecs, ecnm yopatb CBETOUNLTP?

JTabopaTtopHas pabota Ne 12. N3yyeHMe TOHKOW CTPYKTYpPbl 3€MNEHON NUHUM PTYTU C

nomoLbio MHTepdepomeTpa ®abpu-epo

WHTepdepeHums ceeTa

YcTtponcteo nHrepgepometpa ®abpu-llepo
BbiBog paboyen bopmyrbl

MeToauka paboThl



JTabopatopHas pabota Ne 13. [lndpakunsa nasepHoro n3nyydeHnst Ha pasnuyHbIX Nperpagax
e [udpakuna dpayHrodepa Ha wenn (BbIBOL4 BbIpaXeHUs AONs pacnpeneneHuns
WHTEHCUBHOCTN).
e [Ppaduk pacnpegeneHns MHTEHCUBHOCTM cBeTa npu andpakuum Ha N wensx (ans
PasfiMyHbIX COOTHOLWEHUN Mexay a u b). O6bAcCHUTL pesynbTaTbl AMdpakumMm Ha
MENKUX KPYrbIX YacTmuax

Kputepum oueHkun- cgada nabopaTopHbix paboT

«3a4yTeHox»: nabopatopHasa paboTta BbinonHeHa. K Hen odopmMneH OTYET. [Npu oTBeETE Ha
BOMpocChkIl K labopaTopHon paboTe oby4arowmincs gaét cogepxaTenbHble 0TBETbI, KOTOPbIE
OTNIMYalTCA NOrMYEeCcKon nocrneaoBaTenbHOCTbLIO, YETKOCTbIO U YMEHMEM AenaTtb BbiBOAbI.
Obyvatowmncs AeMOHCTPUPYET 3HaHMA NPUHLMNA ENCTBUS U YCTponcTBa 060pyaoBaHmS,
Ha KOTOPOM BhbINosHsnack nabopaTtopHas paborTa.

«Hes3ayTteHo»: nabopaTtopHasa paboTta He BbiNOSIHEHA, MO0 NpuK BbINONHEHUN paboThl HE
odopmrieH OT4éT. B crnyyae BbINONHEHMs paboTbl M rOTOBOro oT4yéTa pabota He
3a4nTbiBaeTCs, ecnun oby4varowwmnca He cnocobeH pacckasaTb O MeTOAMKE BbINOSIHEHWUSA
paboTbl U NpMHUMNe paboTbl 0bopyaoBaHUS.




Tekywas aTrecrauums

Tekywasa atrectaumsi npoBoauTcs B 2 pasa B 1 cemecTpe, 1 pa3 B TpeTbeM ceMecTpe n
1 pa3 B 4eTBEPTOM CEMECTpE.

lMepBas Tekylwasn atTectaums npoBoanTca no pasgeny MexaHuka (Tembl: «KuHemaTtukay,
«[dnHamuka yactmupbly, «PaboTta n aHeprusy», «MexaHuka TBEpaoro Tenay, «LleHTpanbHoe
none n 3akoH TAroTeHusi», «Ynpyrme cBoncTBa TBEPAbIX Ten», «KonebaHna u BOMHbIY,
«OCHOBbI  MexaHuWKM  Xuakocten u  rasoB», «OCHOBbI creumanbHOn — Teopuu
OoTHOCUTEenbHOCTMY). Bonpocbl n3 6GaHka 3agaHUMM nNepBOM TEKylWwen artTecTauum
BblOMpaloTCs B COOTBETCTBME 3TUM TeMaM W BKo4akT B cebs TecToBoe 3ajaHve u
3aiaHune C KOPOTKMM OTBETOM

BTOpaFI TeKylwaa artrectauna npoBoAnUTCA No pasgeny MOJ'IeKyJ'IFIpHaFI (*)I/I3I/|Ka (TeMbIZ
«OcHoBbI TepMOoANHAMUKN Y, «OCHOBbI CTaTUCTUYECKON MEXAHUKNY, « FABNEHUs nepeHoca»).
BOI'IpOCbI n3 6aHka 3agaHun nepBon TeKyLLl,eIZ artrecrtauummn BbI6VIpaIOTCFI B COOTBETCTBUE
3TUM TEMaM U BKIOYaOT B cebsi TECTOBOE 3a4aHue U pacyeTHYI 3aauvy.

TpeTba Tekywas atTectaumsi (POBOAUTCS MO TeMaM: «AneKkTpocTaTukar, «[MOCTOAHHLIN
aneKTpuyeckun  Tok», «MarHutocTaTukay, «OHeprusi  SneKTpoOMarHMToro  rnons.
lMpeobpasoBaHue noneny, «IANEeKTPoOMarHUTHaa MHAOYKUMS», «YpaBHeHus Makcsenna u
cnencTeus U3 HMX». Bonpockl n3 6aHka 3agaHnn nepBomn TekyLen aTTectauum BeldmnpatoTcs
B COOTBETCTBME 3TUM TEMaAM UM BKIOYaOT B cebsa TecToBoe 3adaHue, 3agaHne C KOPOTKUM
OTBETOM, pacyeTHYyIo 3agavy.

UeTBepTas TekyLlas aTTectauusa npoBoAUTCS Mo TemMaM: «ONEeKTPOMarHUTHbIE BOSMHbIY,
«eomeTpnyeckas ontuka», «/HTepdepeHunss ceeTar», «[udpakuma cseeTar,
«lNonapusauna ceetay», «B3anmogencreme cseTa C BellecTBOM», «ManydeHue cBeTar.
Bonpocbl 13 6aHka 3agaHui NepBON TeEKyllen aTTecTtaumm BbIOMpalTCs B COOTBETCTBUE
9TMM TeMaM W1 BKN4YalT B cebs TecToBoe 3ajaHue, 3ajaHuve C KOPOTKUM OTBETOM,
pacyeTHyto 3agavy.

BaHk 3agaHui Tekywen attectaummn (PoHL OLLEHOYHBIX CPEACTB):

1) TecToBblE 3a4aHUS (8bI60p npasuribHO20 (-bix) omeema (-08) U3 nNPeOI0XEeHHO20
nepeyHsi; 3a0aHusi Ha coomgemcmeue).

1.1) B kKakmx cuctemax oTcyeTa BbINOSTHAKTCHA 3aKOHbl ANHAMUKKM HbloTOHa?
a) B NtoObIX,
6) B MHEepuManbHbIX,
B) B cMCTEMaxX OTCYETa, ABMXKYLLMXCS NOCTynaTenbHO
1.2) 3akoH coxpaHeHus umnynsca P = const BeinonHaeTcs:
a) 4ns 3aMKHYTOW CUCTEMbI TeN B MHEpLMarbHbIX CUCTEMAX OTCYeTa,
6) ons nobon cucTemsl Ten B MHEpUMarbHbIX CUCTEMAX OTCHeTa,
B) 4Ns1 3aMKHYTOM CUCTEMbI TeN B NOObLIX CMCTEMAX OTCYETA,
r) ans nobon cuctembl Ten B NbbIX cUCTEMax oTcyeTa.
1.3) Cvnbl Ha3biBalOTCA NOTEHUMANbHbIMU, ECIN:
a) ux paboTa Ha 3aMKHYTOM MyTWN paBHa HYto,
6) ux paboTa Bcerga paBHa NOCTOSIHHOW BEMNNYMHE,

B) 1x paboTa He 3aBUCUT OT TPaeKToOpuM, Mo KOTOPOW NepemMeLLaeTcs TENo U3 OAHON TOYKK
CUITOBOIO MNONs B APYryto.
1.4) CBoGOAHbIE FrapMOHMYECKUe KonebaHus coBeplLuarnTcs Noa AeNCTBUEM:




a) nocTtosiHHOM cunbl F = const;
6) ynpyrow (kBa3uynpyroun) cunsl F = -kr;
B) CUIbl, UBMEHSAOLLLENCS MO rapMoHMYeckoMy 3akoHy F = Fo cos wt
1.5) B cocToAAHMM TepMOANHAMUNYECKOrO paBHOBECUA TeMnepaTypa CUCTEMbI
a) MOXeT MEHATbCA,
6) Bcloay NOCTOSIHHA,
B) YMeHbLUaeTcA
1.6) Kakum cnocoboM MOXHO U3MEHUTb BHYTPEHHIOK SHepruio tena?
a) Tonbko coBepLleHnem paboTbl.
b) Tonbko Tennonepenaden.
c) CosepLueHnem paboTbl 1 Tennonepesaden.
d) BHYTpeHHIOI0 SHEPruio Tena N3MEHUTb HENb3sl.

1.7) MNMepBoe Ha4yano TepMmoauHamMukn. TennoTta, coobliaemas cucteme naeT Ha:
a) coBepLueHne paboTbl NPOTUB BHELUHNX CUM U UBMEHEHNE BHYTPEHHEN SHEPTUM
b) HarpeBaHue
C) oxnaxxgeHue
d) nepemeLLeHne cuCTeMbI

1.8) K kakomy ananasoHy OTHOCUTCA nanyyvyeHue ¢ annuHon BosiHbl 100 HM?
a) ynbTpacuonetosomy,
0) BuaMMmomy,
B) ndpakpacHomy

1.9) HanpsikeHne Ha KoHuax nposoaHuka 8B, conpotmuBnenune 4 Om, cuna Toka
paBHa...

a) 1A

b) 2A

c) 4A

d) 32A

1.10) TaHreHumanbHoe yckopeHue —

a) kacaTesnbHas COCTaBMnAKLLAA BEKTOPA YCKOPEHUS

b) HopmanbHas cocTaBnaLLAA BEKTOPA YCKOPEHNS

C) OpTOroHanbHas COCTaBnsoLWas BEKTOpPa CKOPOCTU

d) KonneHnapHasa cocTaBnsAoLLas BEKTOpa YCKOPEHUS

1.11) OT yero 3aBUCUT 3Heprus rasa Ban gep Baanbca?

a) TONbKO OT TemnepaTtypsbl

0) oT 06BbEMa 1 TemnepaTypbl

B) OT JaBreHus.

1.12) CpegHsasa gnvHa cBoboaHoro npobera Mornekyn rasa onpegensieT

a) KoadhpurUMEHTBI NepeHoca

0) BHYTPEHHIOK 3HEPIuIo rasa

B) JaBrieHue rasa

1.13) MNnaBneHuve nbaga conpoBoXxgaeTcs

a) nornoweHMem TennoThbl



6) BblgeneHnem TennoThbl

B) TensnoTa He BblAenseTca N He nornowaeTca

1.14) NoToK BeKTOPaA HANPSXKEHHOCTU ANEKTPOCTATUYECKOrO MNONS B BaKyyMe CKBO3b
noByo 3aMKHYTYH MOBEPXHOCTb

a) nponopunoHaneH anrebpanyeckon cymme 3apsiAoB, 3aKNHOYEHHbBIX BHYTPU 3TOM
NMOBEPXHOCTHN

b) nponopunoHaneH Npon3BeaeHno 3apaa0B, 3aKHYEHHBIX BHYTPU 3TOM
NOBEPXHOCTHN

C) NpornopumnoHaneH OTHOLLEHUIO 3apsd0B, 3aKNYEHHbIX BHYTPU 3TOM MOBEPXHOCTU

d) nponopumoHaneH cymme MoAaynen 3apsagoB, 3aKMOYEHHbIX BHYTPU 3TON
NOBEPXHOCTHN

1.15) dnekTpu4ecknin noTeHUmMan noss - 3To BennynHa paBHas

a) NoTeHUManbHOM 3HEPrMM €OUHUYHOTO NOJTIOXUTESbHOMO 3apsaa B AaHHOW TOYKe
nons

b) npounsBegeHne noTeHUManNbLHOM SHepPrnmn 3apsiga U ero BennYmHbI

C) OTHOLLEHME BeNNYMHbI 3apsa K ero noTeHuuansHOM aHeprum

d) OTHOLLEHNE BESNTMYUHbLI 3apsiaa K ero KUHETUYECKON 3Heprum

2) 3a4aHu1s C KOPOTKUM OTBETOM (omeem Ha 3adaHue cocmoum u3 yucna, croea
unu crnoeoco4yemaHusl):

2.1) 3anncaTb BblpaXeHne Ans BEKTopa HanpsiKEHHOCTU 3NEKTPUYECKOro noss
Yyepes noTeHuman nons.

Omeem: .E=-grado

2.2) 3anncaTb BblpaXeHne ans HanpspkeHHOCTU 1 NoTeHuuana nons,
CO34aBaeMoro ToO4e4YHbIM 3aps40M

Q Q

drger®’ 4dre,er

Omeem:
2.3) Kakon cpopmyrnon onpegensieTcs éMKOCTb KoHAeHcaTopa?
Omeem: C =Q/op,

2.4) 3anuwunTte dopmyny TOHKOW NINH3bI B BO34yXe

Omeem: 1/la=1/b=1/f r ge f — PoKycHOe paccTosAHNE NMH3bI, a N b — paccTosHUsA OT
o6bekTa 40 NUH3bI 1 OT NMH3bI 40 M306paxeHnsl, COOTBETCTBEHHO

2.5) NepeyvncnuTe n3BeCTHbIE BaM BUAbI NOrPELLUHOCTEN ONTUYECKUX CUCTEM.

Omeem: cdepunyeckasa abeppaums, Koma, acTurmaTuam, QUCTOPCKS,
XpomaTudeckasi abeppaums.

2.6) Teno npoLusio NOMOBUHY NYTK € V=4 M/C; BTOPYO NOMOBMHY NyTHN C V=6 M/C; ero
CpefHss CKOPOCTb

Omeem: 4,8 m/c

2.7) Koneco pagnycom R = 10 cm BpawyaeTcs Tak, YTO 3aBUCUMOCTb JIMHENHON
CKOPOCTM TOMEK, Nexawmx Ha oboae koneca, OT BpEMEHU ABMXKEHUS JaeTCH ypaBHEHMEM
v = At + Bt?, A = 3 cm/c? n B = 1 cm/cB. Haiitu yron, coctaBnsiemblii BEKTOPOM MOJTHOIO
YCKOpPEHUS C paanycoM Koreca B MOMEHTbI BpeMeHu t = 1¢ nocne Havana gBUWKEHUS.

Omeem: tg a=ar/an =3,13



2.8) Moaynb Hanps>XeHHOCTU SNEeKTPUYECKOro Nons B JaHHOW TOYKe npu
YMeHbLUEHUN 3apsida cosaroLlero none B 3 pasa...

Omeem: ymeHbLUMTCA B 3 pasa.
2.9) Kakon coopmynown onpegensaetcsa 3akoH Oma ansa 3aMKHYTOW(MOMHON) uenu?

Omeem: | =
R+R,

2.10) Yem oTnuyaloTCAa NIOMUHECLIEHLINA N TENSTOBOE U3TyYeHne?
Omeem: cnekTpom.

3) pac4eTHble, CUTYaUMOHHbIE, NPAKTUKO-OPUEHTUPOBAHHbLIE 334341 /| MUHU-KEWCHI
(omeem codepxxum peweHue nocmasneHHou 3ada4u):

3.1) Hantu kanunnapHoe gasrieHve B kanenbkax ptytn guametpa d = 1,5 Mkm (0 =
487 mH/wm).

OtBeT: Ap =40/d =13 aT™m.

3.2) B anekTpoMarHUTHOM Hacoce Afis Nepekadkn pacnnaBreHHOro metanna
y4acToK TpyObl C MeTanNIoOM HaxoanTCa B OAHOPOAHOM MarHMTHOM nose ¢ nHaykumen B
(CcM. pucyHOK). Yepes aToT y4yacTok TpyObl B nepneHanKynsapHOM BEKTOPY B 1 ocu Tpybbl
HanpasfieHMM NPONycKarT paBHOMEPHO pacnpeaerieHHbIn Tok |. Hantn nsbbitouHoe
nasnexHune, cosgasaemoe Hacocom npu B =0,10 Tn, =100 Ana = 2,0 cm.
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OtBeT: Ap = IB/a = 0,5 klla.

3.3) imeeTca GeckoHeYyHas nnacTuHa M3 OQHOPOAHOro heppomMarHeTmka ¢
HamarHn4eHHocTbio J. Hantn BekTopbl B 1 H BHYTpUM 1 BHE NNacTuHbI, ecriv BeKTop J
HanpasBneH NepneHAnKyNapHO NOBEPXHOCTM NAACTUHbI.

Omeem: B = 0 Bctoay, BHe nnactuHbl H = 0, BHyTpM H = —=J

3.4) PagnonokaTtop pabotaeT Ha gnunHe BonHbl A = 50,0 cM. HanTu ckopocTb
npubnmxarLeroca caMonéTa, ecnu Yyactota GueHnn mexxagy curHanamum nepegaTtymka un
OTPaXXEHHbIMM OT caMONnéTa B MecTe pacnonoxeHus nokatopa Av = 1,00 klu.

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

3.5) MNepepn BbINYKNON NOBEPXHOCTBIO CTEKIIIHHOW BbINYKI10-NSTIOCKOWN JSINH3bI
TonwwmHbl d = 9,0 cm HaxoguTca npegmeT. Ero nsobpaxxkeHme obpasyeTcss Ha NNOCKOM
NMOBEPXHOCTU JIMH3bI, KOTOPas CRYXUT akpaHoM. OnpeaenuTtb nonepeyHoe yeennyeHme,
€CInn pagnyc KpuBU3HbI BbIMYKITOM NOBEPXHOCTU NMNH3bI R = 2,5 cm.

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

3.6) Ha pucyHke nokasaHa cxema MHTepepomMeTpa A4S MU3MepeHus nokasaTenemn
npenomMneHns Npo3payHbix BewecTB. Ha cxeme S — y3kas wenb, ocBellaemas
MOHOXpoMaTuyecknm ceetom A = 589 Hm, 1 n 2 — aBe ognHaKoBble TPYOKM C BO3OYXOM,
AnvHa kaxgou mns kotopblix | = 10,0 cm, D — guadparma ¢ agsyms wenamn. Korga Bo3gyx B
Tpybke 1 3aMeHUnIM ammMmmakom, To MHTepdEepPEeHLMOHHAs KapTUHa Ha akpaHe P




cmecTunack Beepx Ha N = 17 nonoc. Noka3aTens npenomneHunsa sosagyxa n = 1,000277.
Onpegenntb Nokasarerb NPerioMeHna ammuaka

D P

Omeem:n’=n+ N Nl =1,000377.

3.7) ToYeYHbIN UCTOYHMK CBEeTa C ANNHON BosHbI A =0,50 MKM pacnofnioXeH Ha
paccTtosiHun a = 100 cm nepepn anadparMon ¢ KpyribiM oTBepcTnem paguyca r = 1,0 mm.
Hawntn pacctosiHne b ot anadparmbel 40 TOUKM HAGNOAEHNS, ONS1 KOTOPOW YMCIIO 30H
®peHensa B 0TBEPCTUM COCTaBnseT m = 3.

Omeem: b = ar*/(mAa - r?) = 2,0 Mmm.

3.8) _ B kakom cny4dae Kl unkna KapHo nosbiwaeTtcsa 60onbLlie — npu yBENNYEHNN
TemnepaTypbl HarpeBaTens Uy Npyu yMeHbLLeHUn TemnepaTypbl XONoAnSIbHUKA?

Omeem: Npun ymMeHbLLUEHNN TeMMepaTypsbl.

3.9) CoBpeMeHHble BakyyMHble HAacOChl MO3BOMAIOT NoslyyaTb AaBneHns gop =4 -
10-1° Ma (npv komHaTHOM TemnepaTtype). Hantu uncno monekyn rasa B 1 cm® u cpefHee
paccTositHue MeXay HUMK NPU 3TOM AaBreHuu.

Omeem: n = p/kT =10°cm3 , <I>=0,2 mm.

3.10) B HekoTOpoM 06n1acT NpoCTpaHCTBa HaKNaabiBaOTCA ABE KOFEPEHTHbIE
CBETOBbI€ BOJIHbl MHTEHCUBHOCTAMU | 1 41. Hemy ByaeT paBHa MHTEHCMBHOCTL B
MaKCMMyMe OCBELLLEHHOCTN?

Omeem: 9l.

3.11) NipeanbHbin ra3 nepewuen n3 coctosHnsa 1 B coctosdHmne 2. ConoctaBbTe
AaBneHue rasa B CoCTosHUAX 1 n 2.
V 9

/
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-

Omeem: P1 > P2

Kputepuu n wkanbl oLeHnBaHUA:
[nsa oueHnBaHMS BbINOMHEHMS 3a4aHUI Ucnonb3yeTcs 6annbHas wWkana:
1) TecToBble 3a4aHus:
e 1 6ann — ykasaH BEpPHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YMCIE YaCTUYHO.
2) 3agaHnsi C KOPOTKUM OTBETOM:
e 2 Banna — ykasaH BEpPHbI OTBET;
e (0 GannoB — ykasaH HEBEPHbIN OTBET, B TOM YUCIE YAaCTUYHO.
3) pacyeTHble 3a4a41, CUTYaUNOHHbIE, MPAKTUKO-OPUEHTUPOBAHHbIE 3a4a4v / MUHU-KENCDI:




e 5 GannoB — 3agjaya pelwleHa BepHO (MONyyYeH npaBuibHbIA OTBET, 0BOCHOBAH
(aprymeHTMpOBaH) X0 peLleHns);

e 2 Banna — pelleHne 3agavv CoAEepPXUT He3HaYUTenbHble OWMOKM, HO NpuBeaeH
npaBUmnbHbIA X0, pPacCyXOeHWUW, WNU MOSiydeH BepHbI OTBET, HO OTCYTCTBYeT
000OCHOBaHMe x04a ee pelleHnd, Unn 3agada peleHa He MofHOCTbI0, HO MOMyYeHbl
NPOMEXYTOYHbIE pe3yrnbTaTbl, OTpaXalrLllne npaBUNbLHOCTb XOA4a peLleHns 3ajauu,
UnNu, B cCriyyae ecnu 3ajaHue COCTOUT U3 peLLeHUst HecKonbkux noasagad, 50%
KOTOPbIX peLleHbl BEPHO;

e (0 Gannos — 3agaya He pelleHa Unu peLleHne HEBEPHO (X0 peLleHns owmnbodeH
nnu cogepxun rpybole owmnbKM, 3HAYMTENBHO BNUSAIOLWME HA AanbHenwee M3yyYyeHue
3agayn).



MpuMep KOHTPOSILHO-U3MEPUTENIbHbLIX MaTepuanos

K TeKyLlen arTecraumu

YTBEP>XOAKO
3asepyowmi kadepon odLen pusnkm
(Typuwes C.10.)

HanpaeneHnune nogrotoBkn 11.03.04 ONeKTPOHUKA M HAHOSNEKTPOHMKA

OucumnnunHa__ Pusuka dopma 0byyeHus__o4vHas

Bug atTtectauum Tekylias

KoHTponbHO-Uu3MeputenbHbIn matepuan Ne

1.TecToBble 3ag4aHuUS.

1.1) HanpspkeHne Ha KoHuax nposogHuka 8B, conpotneneHue 4 Om, cuna Toka
paBHa...

A
A
A

ceze
WwhN-=

2A

1.2) BnekTpuyecknin noTeHuman nons - 3To BENMYNHa paBHasi

a) NoTeHUManbHON 3HEPrUN e4UHNYHOIO MOSTOXMUTENbHOMO 3apsifa B JAHHON TOYkKe
nons

b) nponsBeneHve NnoTeHUMansHOM 3HePrMn 3apsaa U ero BenmymHbl

C) OTHOLUEHME BENNYUHBI 3apsia K ero NoTeHLManbsHom aHeprum

d) oTHOLLUEHWNE BENWUYMHbBI 3apsiia K ero KWHETUYECKOW SHeprum

2. 3agaHve ¢ KOPOTKUM OTBETOM:

3anucaTb BblpaxeHune Ans BeKTopa HanpsXKEHHOCTU 3MEeKTPUYECKOro nons yepes
noTeHumnan nons.

3) PacuyeTHas 3agava

NmeeTca 6eckoHeuyHas nnacTuHa u3 ogHOPOaHOro doeppomarHeTumka ¢
HamarHn4yeHHocTbio J. Hantu BekTopbl B 1 H BHYTpM 1 BHE NnacTuHbI, ecriv BeKTop J
HanpaBneH NepneHAnKynapHO NOBEPXHOCTM MMNACTUHbI.

CocTasuTenb 3aHuH U.E.

rnoodnucob pacuwugpoeka noodrnucu



MepeyeHbL BONPOCOB K TeKyLLen aTTrecTaumm (3a4eT C OLIeHKON):
. KnHemaTuka matepmanbHOM TOYKM; KNHEMaTUKA 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 MexmMonekynsipHble B3anmogenctaus. CtaTuctnyeckoe onncaHme
CUCTEMbl MHOIMX YacTul,. MoeanbHblv ra3 Kak npoctenwas Moaesb CTaTUCTUYECKON
CUCTEMBI.

9. TemnepaTtypa Kak Mepa cpefiHen KNHETUYECKON SHeprum Mmonekyrn. bpoyHoBckoe
ABUXeHue. PacnpegeneHne Mosekyrn no CKOpoCTSM.

10. YpaBHeHne cocToaHNS naeanbHoro raza. OCHOBHbIE ra3oBble 3aKOHbI.

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

12. PenakcaumnoHHble npouecchl B ra3ax: 3akoHbl Pypbe, 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. DNeKTpocTaTumKa.

. MMpOBOOHUKM N ANSNEKTPUKM B SNEKTPUYECKOM MNose.

. NMOCTOSIHHBIN ANEKTPUYECKNIA TOK.

CTraumoHapHble MarHUTHble nNons. MMpomarHuTHble 3heKTbI.

. QNeKTpoMarHuTHast UHAYKUMSI.

. YpaBHeHna Makcsenna. OCHOBHbIE CBONCTBA 3N1EKTPOMArHMTHOIO MNoss.
. MepeMeHHbIN TOK. DNEeKTPOonpPOBOAHOCTb.

. KoHTakTHble sBneHus. TepMoanekTpoHHast aMUCCUSI.

. QNEeKTpUYEeCKNn TOK B rasax.

©CONODUAWN =

Kputepun oueHKM obydaloLmxca Ha TeKyLen atrectaumm (3a4€T1 ¢ oOLEeHKON)

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 NPOECCUOHAITbHYIO MO3ULMIO.
[aHHbIN ypoBeHb obsA3aTeneH Ans BCeX OCBaMBalOLWMX OCHOBHYH O6pasoBaTeribHyH
nporpammy.

OueHka «Hey008/1emeopuMmMesibHO»: KOMNETEHUUN He CHOPMMPOBAHbI, YTO BblpaXkaeTcs
B pa3pO3HEHHbIX, 6EeCCUCTEMHbIX, OTPbIBOYHbLIX 3HAHUAX, [OONyckaeMblX rpybbix
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 n 3agaym onTUKK

2. Oundppakumna PpayHrodepa. Npeaen paspellaroiert CnocoOGHOCTM ONTUYECKUX
NpnbopoB.

YpaBHeHMe NI0CKON MOHOXPOMAaTUYECKOW BOSTHbI.

Andpakumusa ceeta. MNMpuHumn NonreHca-dpeHens.

YcnoBua Ha rpaHuue pasgena npospayHblx cpen. KoadhduuneHTbl nponyckaHus u
OTpaxKeHus.

Oundpakuma dpeHens Ha oTBepcTUN, Wenu. 3oHbl PpeHens n cnupanb KopHio.
MocTtynaTbl reomeTpuyeckon onTukn. MpuHuun depma.

AndpakuynoHHasa peLléeTka.

[AnanasoHbl aneKTpoMarHUTHbIX BOMH. Buanmeli cBeT, KpyBas OTHOCUTENBHOWN
crnekTpanbHOM YyBCTBUTENBHOCTM rnasa.

10.TMNonsipusaunsa ceeTa.

11. doTOMeTpHYECKME BENNYUNHDI.

12. dopmynsl ®peHensd. Yron bproctepa.

13.TlpenomneHune Ha cchepnyeckon NOBEPXHOCTU. TOHKas NuH3a.

14.[1BonHOE ny4denpenomsieHue.

15. LleHTpMpoBaHHbIE ONTUYECKUE CUCTEMBI.

16.NckyccTBeHHOE ABONHOE ny4YenperioMsieHme.

17.CnoxeHune LeHTPUPOBaHHbIX CMCTEM. ToncTas nmH3a.

18.0nTnyeckasa akTUBHOCTb.

19.MMorpeLwHoCcT ONTUYECKUX CUCTEM N METObI X YCTPAHEHMS.

20.Aucnepcus ceeta. Knaccuyeckas Teopusi aucnepcun.

21.ONTNU4eCKne NHCTPYMEHTDI.

22.TornolieHne n paccesiHme cBeTa.

23.CeeTocuna obbekTusa.

24.N3ny4eHne ceeTa. Bugbl nanyyeHns, nx ocobeHHocTu.

25.NHTepdepeHums, ycnosus e€ HabnogeHns. KorepeHTHOCTb.

26. Tennosoe nsnyyeHue. dopmyna lMNnaHka.

27.0nbIT KOHra. [JnnHa n WwmpuHa KorepeHTHOCTH.

28.BblHyxaeHHoe nanyyeHune. KoapdumumeHTbl QnHLWTENHa.

29.Knaccuyeckne nHtepdepeHUNOoHHbIE CXEMbI.

30.OnTn4eckne KBaHTOBbIE reHepaTopsbl.

31.HTepdepeHLMs B TOHKUX NNEHKAX.

32.HennHenHasa onTuka.

33. MHoronyyeBas uHTepgepeHuna. MHtepdepometp dabpu-llepo.

ok ow
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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 obpasoBaHnsi BopoHeXXCKoro rocyaapCTBEHHONO 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 pPa3poO3HEHHbIX, OECCUCTEMHbIX, OTPbIBOYHbLIX 3HAHUSX, [OONyCKaeMblx rpyobbix
npodeccuoHanbHbiX OWKnbKax, HEyMeHUW BbIAEeNsATb [MaBHOE W BTOPOCTENEHHOoe,
CBA3bIBATbTEOPUIO C MPAKTUKOW, YCTaHaBNMBaTb MeXNpeaMeTHble CBA3N, (hOpMYynNnMpoBaThb
BbIBOAbI MO OTBETY, OTCYTCTBMM COBCTBEHHON NPOdECCUOHANBHON MO3NLMMN.

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.



