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ITacmopt

(oH/Ia OI]€EHOYHBIX CPE/ICTB 10 YYe0HO# ANCHUIUTHHE

dusuka

[TepeueHb KOMIIeTEHLUM (371IEMEHTOB KOMITETeHLUM), (DOPMUPYEMBIX B pe3yJibTaTe
OCBOEHUS YueOHOM AUCIUTIIMHBI (MOZYJIs)

Kopg JTansbl
Ne KOHTPOJ}H (DOPMYHHPOBK&, KoHTpo/mmpyembie TeMbl y4eOHOH (opmupo-
pyeMou KOHTPOJ/IUpYeMOU BaHUA
n/n JUCIUIIMHBI
KOMIIeTeH KOMIIeTeHL{ U (cemecTp
MU H3y4eHus )
1 | OIIK-1 CriocobeH perrarthb Tema 1. ®usnueckre OCHOBbI MEXaHUKM. 2

3a/,a4u Tema 2. [luHaMyKa MaTepUaJbHOW TOUKU U 2

npodecCUOHaIBHOM | MOCTYMATeIbHOTO JIBUKEHHS TBEP/IOT0 TeJa.

JedaTe/IbHOCTH Ha Tema 3. PaboTa 1 3Heprusi. 2

OCHOBe Tema 4. /JuHaMUKa ABVKeHUsI TBEpPAOro TeJia. 2

HCIMO/Ib30BaHUS Tema 5. IlputspkeHrs. neMeHTbl TEOPUU 2

TeoOpeTUuYeCKnXx u TI0JIS.

NPpaKTUYECKUX OCHOB | Tema 6. DnemMeHTbl MeXaHUKHU JKUJIKOCTEH. 2

€CTeCTBEHHBIX M Tema 7. DyieMeHTHI CrielliaJbHON Teopun 2

TEXHUYECKUX HAYK, d | oTHOCUTETbHOCTH.

TaKxe Tema 8. MexaHuueckie KojmebaHusl. 2

MaTeMaTHHeCKoro Tema 9. MosiekysipHast (pH3HKa. 2

driapara Tema 10. OCHOBbI TePMOJMHAMUKHL. 2
Tema 11. PeanbHble rasspl, )XUAKOCTH U 2
TBep/ple TeJsia.
Tema 12. OCHOBBI 3/IeKTPOAUHAMUKU. 3
Tema 13. 3aKOHBI ITOCTOSIHHOI'O TOKA. 3
Tema 14. MaruurtHoe 1ioJie. 3
Tema 15. DyieKTpoMarHuTHass UHAYKLIUS. 3
Tema 16. DyieKTpOMarHuTHbIE KOJIeOaHUs. 3
Tema 17. BoyiHOBBIe MPOLIECCHI. 4
Tema 18. BosiHOBasi onTHKa. 4
Tema 19. OcHOBBI KBAaHTOBOU (DH3HKHU. 4
Tema 20. ®ur3nKa aTOMOB U 4
KOHZIEHCHPOBAHHOI'O COCTOSIHUSI BellleCTBa.
Tema 21. OcHOBBI (PU3UKHK TBEP/OTO Tefa. 4
Tema 22. Pr3MKa aTOMHOIO si/ipa. 4




IToka3aTe/M U KPpUTEPHHU OLleHUBAHMSI KOMIIeTeHIUM,

OIINCdaHHeE ITIKAJ/I OIléeHUBAHUA

Kopg
Kontpoaupye
KOHTPOJIH HaumeHoBaHMe
No o IToka3saTe/nb OLleHMBaHUSA MBIe TeMblI
pyeMou o OLIeHOYHOI'0
n/n (3HaHUA, yMEeHUsA, HABbIKH) yueoHOM!
KOMIIeTeH cpejcCTBa
AUCLUIIIMHBI
104171
1 | OIIK-1 3HATh: CII0COObI pellleHus 3aau Tewma 1. orpoc
npodecCUOHaTBbHOM /1eATe/IbHOCTH Ha OCHOBE Tewma 2. TeOPeTUUeCKoro
WCII0/1b30BaHNs TeOPeTUUeCKUX U NpakTuueckux | Tema 3. Marepuarna,
OCHOB eCTeCTBeHHbBIX U TeXHUUeCKUX Hayk, a Tewma 4. KOHTPOJIbHAas
TakK)ke MaTemMaTHU4yeCKoro arrapara Tema 5. pabora,
yMeThb: pellaTh 3a/jaur NpoQecCuoHanbHOM Tema 6. BBIIIO/IHEHUE
JlesiTeJIbBHOCTH Ha OCHOBE HCIT0/1b30BaHus Tewma 7. nabopaTopHBIX
TeOpPeTUYeCKUX U MPAKTUUEeCKUX OCHOB Tema 8. pabot
eCTeCTBEeHHBIX U TeXHUUYECKUX HaykK, a TaKxke Tema 9.
MaTremMaTH4eCcKoro arrapara Tema 10.
BJI/IeTh HaBBIKaMM: pelleHus 3a/1a4 Tema 11.
npodecCUOHAIbHOM /1eATe/IbHOCTH Ha OCHOBE Tema 12.
WCII0/Ib30BaHUs TeOPeTUUeCKUX U rpakTuueckux | Tema 13.
OCHOB eCTeCTBEeHHBIX U TeXHUUeCKUX HayK, a Tema 14.
TaK)Ke MaTeMaTUUeCcKoro arrapara Tema 15.
Tema 16.
Tema 17.
Tema 18.
Tema 19.
Tema 20.
Tema 21.
Tema 22.




@oH/IbI OIIEHOYHBIX CPE/CTB M0 JUCIUTIHHE
«Du3zuka»

Omnpoc TeopeTHUeCcKOro Mmarepuasa (BTOpoii ceMecTp)

Tema 1. Pu3nuecKue 0CHOBbI MeXaHUKH.

1. Uto mu3yuaer mMexaHuKa? UeM pas3/ivuarOTCd KjacCAuecKas, pPeIsiTUBHUCTCKAs U
KBAHTOBasi MeXaHUKU?

2. Kakue BOMNpOCkI M3y4aroTCsd B KUHEMaTHKe?

3. UTo Takoe TpaeKTOpHUs JBUKEeHUS?

4. YTo Ha3bIBalOT BEKTOPOM TlepeMelLieHurs ?

5. CopmynupyiiTe oripefieieHre yckopeHusi. Kakol (U3WUecKuii CMbICT UMEIOT
TaHreHL[Ma/lbHasi U HOpMaJibHasi COCTaBJISIIOLINEe BeKTOpa YCKOPeHUs ?

6. Uto Ha3bIBatoT IipeoOpa3zoBaHusMu ["amies?

Tema 2. /luHaMUKa MaTepHa/bHOM TOYKH M TMOCTYNATe/bHOI0 /[BY)KeHUS
TBEp/i0ro Tesa.

1. Kak B K/1acCM4eCKOU MeXaHHKe 3arvChIBaeTCsl 3aKOH CJIOKEeHUs] CKOpPOCTel?

2. Uto Takoe WHepLMa/ibHble CHUCTEMBbI OTCYeTa? YKaKuTe MpPUMepbl CHUCTEM,
KOTOpbIe MOTYT ObITh IPUHSTHI 32 UHEpI[UaTbHbIE.

3. ITlpuBeauTe HecKo/JbKO (HOPMY/JIMPOBOK BTOpPOro 3akoHa HproToHa. Yto
Ha3bIBalOT YPaBHEHUEM [IBU)KEHUS?

4. CdopmynupyliTe 3aKOH COXpaHeHHs HMMyJbca. [l KakKuxX CHUCTeM OH
CripaBe/i/IuB?

5. Uto Takoe LjeHTp Macc?

Tema 3. PaboTa u 3Heprus.

1. TIpuBeauTe ompeesneHrie 3HePTUH U PAOOTHI U OOBSICHUTE CBSI3b MEXKIY HUMHU.

2. Uro Ha3blBalOT KWHETUUECKOM U TIOTeHUUA/JbHOW 5SHeprueni? KakoBbl
0COOEHHOCTH 3THX BUJIOB SHEPTUN?

3. CchopMynupyliTe 3aKOH COXpaHeHUs] MeXaHUUeCKOW 3Hepruu. B Kakux ciaydasx
TI0/THasi MeXaHUJeCKasi SHeprusi CUCTeMbl HE COXPaHSIeTCs?

4. Kakve BU/bI y[apOB 1apOB M3BeCTHBbI BaM? B Kakux c/iydasix He BbIMIOJTHAETCS
3aKOH COXpPaHeHUs] MeXaHUUeCKOU SHeprun?

5. CpopMynupyiiTe NPUHLIAIT OTHOCUTELHOCTH B K/ITaCCUYECKOM MeXaHUKe.

Tema 4. [IluHaMuKa ABUXKeHUS TBEpAOro Tesa.

1. [atiTe ompezesneHre abcomOTHO TBepzoro Tena. CKOMBKO CTereHed CBOOO/BI
uMeeT abCOJIIFOTHO TBEp/0€e TeJlo, Bpalljatollieecsi BOKPYT HEIOABUKHON 0CH?

2. UTto Takoe yrjoBasi CKOPOCTb U YI/I0BOe yCKopeHHe? KakoBa CBSI3b MeXJy HUMU?
KakoBa CBfiI3b MeX/ly VYIVIOBOM CKODOCTBIO, YIJIOBBIM YCKODEHHWEM W JIMHEWHOMN
CKOPOCTBIO?

3. Kak 3amuchiBaeTcs BhIpakeHHe /iJisi paboThl U [/Isi KWHETUUeCKOW SHepruu Tesia
TIpY BpaljaTe/IbHOM JIBUKEHUU?

4. UTOo Takoe MOMEHT WHEepLMM MaTepUaJbHOM TOUKU U Tejla OTHOCHUTETBHO OCH
BpalleHus?



5. ChopmynupyliTe ypaBHeHHe MOMEHTOB U CPaBHUTE 3TO yYpaBHeHUe CO BTOPBLIM
3ak0OHOM HbIOTOHA /17151 MaTepUaibHON TOUKU.

6. UTo Takoe MOMEHT UMITy/ibCa MaTepUa/JIbHON TOUKWA U Tesla OTHOCUTEJIbHO OCH
BpaitieHusi? ChopmynuMpyiiTe 3aKOH COXpaHEHUs MOMEeHTa UMITYJIbCa.

7. UTo Takoe TUPOCKOT? B ueM MposB/IsIOTCA 0COOEHHOCTH /IBV)KEHUST TUPOCKOTTa?

Tema 5. IIputskeHus. Jj1eMeHThI TeOPHH I10JIA.

1. Kakue crucTembl OTCUeTa Ha3bIBalOT HeMHepLuaabHbIMU? [IprBeuTe npuMepsl.
2. UTo Takoe CU/IbI UHepLIUU U I Yero ux BBOJAT? IIpuBezuTe nprmepsl.

3. B KakuX ci1ydasix cjiefiyeT MCIoJjib30BaTb KOPUOIMCOBY CHATY UHEPLIUU?

4. Kak Bbl IOHUMAaeTe, UTO TaKoe Bec”?

5. UTo Takoe HeBECOMOCTb U B KaKHX C/Iydasix OHa BO3HUKaeT?

6. UTo Takoe neperpysku ¥ B KaKMX C/Iy4yasiX OHA BO3HUKAKOT?

Tema 6. J/1eMeHTbI MeXaHHUKH XKUJKOCTEeH.

1. Kakue BOIpPOCHI paCCMaTPUBAIOTCS B TUIPO- U a3pOJUHaMUKe?

2. Pa3bsicHUTe C/ie[yrollie TMOHATUS: CTalMOHApHOe TeueHue >KUAKOCTH, JIMHUM
TOKa, TpPyOKa ToKa. B ueM 3ak/rouaeTcsi yC/0BHUe Hepa3pbIBHOCTH CTPYH?

3. Chopmymupyrite ypaBHeHue bepHy/um. UTo Takoe WjeanbHas >XUAKOCTb U UyeM
OHa OTJINYaeTCs OT peaslbHOM XXUAKOCTH?

4. B ueMm 3ak/t0uaeTcs siBJieHHe BHYTPEHHEr 0 TpeHUs (BSI3KOCTH)?

5. 3amummTe dopmyny Ilyaseiins. Kakue sBaeHHSI TNPUPOJAbI MOTYT OBITh
KOTMUeCTBEHHO O0OBsICHEHBI C MCTO/b30BaHUEM 3TOi (Gopmysbl? B Kakux o6sacTsix
BO3MOXXHO ee NpUMeHeHue?

6. Kak BbIpakaeTcst 3akoH CTokca? Uem oT/iM4aeTcCs ABW)KEHUE Tejla B MeaJTbHOU
JKAJKOCTU OT JBVKEHUS Tesla B BI3KOU >KUIKOCTHU?

7. Kakoe TeueHue >KUAKOCTH (Ta3a) Ha3bIBAIOT JAMUHAPHBIM? TypOyneHTHBIM? Kak
MO>XHO TEOPeTUUECKHU OLIEHUTb BO3MOXKHBIM XapaKTep TeUeHUs KUIKOCTU (ra3a)?

8. Uto Ha3bIBalOT uuc/ioM PelHO/bCAa U Kakyr) pO/b OHO WUrpaeT B TUJPO- U
aspogrHamMuKe? OOBSCHUTE CMBIC/T YTBEP)KIEHUS «UHUCI0 PelHOMbACA SBISETCS
KpUTepUeM To/j00usI».

Tema 7. J/1eMeHTHI ciejia/IbHOU TeOPUHM OTHOCUTE/IbHOCTH.

1. B yem cyTh mocTynaTa CreLyaJbHONM TEOPUU OTHOCHUTETBHOCTU, CBSI3aHHOTO C
TIPUHLIUIIOM OTHOCHUTEJIbHOCTH?

2. CdhopmynupyiiTe mipeobpa3oBanus Jlopenma. [Ipy KakuMxX YC/IOBUSAX W3 HHUX
cyieayroT ripeobpa3oBanus ["anunes?

3. Kak cBfi3aHbl CKOpPOCTM Tejla B [BYX WHepLMaJbHbIX CHUCTeMax OTcueTa?
CpaBHurte 3TH (opMy/ibl € hOpMYyJIaMU CI0)KEHUsI CKOPOCTel B KJIaCCUUeCKOW MeXaHUKe.

4. OT 4ero 3aBUCHT JJIUTETHHOCTH OTIpe/ie/IeHHOTO COOBITUS?

5. OT yero U Kaxk 3aBUCUT pa3Mep KOHKPETHOIO Tejia?

6. Kak 3aBUCUT UMITyJIbC Tesia OT Maccel U ckopoctu B CTO?

7. Kak cBsi3aHbl 3Heprus Tejia U ero UMILyJibC?

Tema 8. MexaHnnuecKkue Ko/ie0aHusl.
1. Yto Ha3bIBatoT Konebanusmu? IIpuBeauTe mprMepbl MeXaHUUeCKUX KoebaHMi.
2. Uto Takoe cBOOO/HBIE (coOCTBeHHBbIE) KoebaHMs? [Ipy KaKHMX yC/IOBUSIX 3TH
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KosiebaHUs SIBJISIIOTCS He3aTyXarolUMU? 3aTyXarmuMu? 3anuimre guddepeHIMaaIbHOe
ypaBHeHHe cBOOOIHBIX KomebaHu.

3. laiiTe ompe/ienieHyst YaCTOTHI, TIEPHO/ja, KPYTOBOM YacTOThI U (ha3bl KonebaHuii U
YKa)KUTe CBSA3b MeXAY HUMHU.

4. TlosicHuTe, KakK TMOJy4yalOT BbIpaXKeHUs [Jid KUHETUUeCKOW U TOTeHI[MaJbHOU
SHEepPIrUy IPU rapMOHUYECKOM Kosie0aHUH.

5. UTo Ha3bIBaIOT BLIHYKAEHHBIMHU KoieOaHUAMU? [Tpr KaKUX yC/IOBUSIX BO3HUKAET
pe3oHaHC?

6. [laiiTe ompeneneHue aBTOKosieOaHUsM. UeM aBTOKO/eOaHUSI TIOXOKH M ueM
OT/IMYAIOTCS OT BBIHYKJ€HHBIX KOJleOaHu?

Tema 9. Moneky/isspHas (pu3HMKa.

1. Uro Takoe MOJIEKYJSIPDHO-KMHETAYECKUM  (CTaTUCTUYECKUU)  METOA?
TepMOJMHaAMUYECKUN?

2. OnUImTe NpOCTEUIITYIO MO/Ie/b BelljeCTBa — U/eaTbHbIM Tas.

3. UTo Ha3bIBalOT ypaBHEHHWEM COCTOSIHUA? 3anuiuuTe ypaBHeHuWe MeH[eseeBa —
KrnaneiipoHa.

4. Mexay KakvMM Be/IMUMHAMH yCTaHaB/MBaeT CBsI3b OCHOBHOE ypaBHEHHe
MOJIEKY/ISIPHO-KWUHETUUEeCKOM TeOPUU ra3oB?

5. O6bsicHUTe PU3NUECKUI CMBIC/T pacTipeziesieHrst MakcBesia.

6. OT uero 3aBUCHUT YMC/IO COyZJapPeHUN MeXJy MOJIeKy/JlaMu B eJUHULy BpeMeHU?
Yro Takoe cpeiHss AJiIiHA CBOOOAHOTO rpobera MosieKy/i U OT Uero OHa 3aBUCUT?

7. ObbsicHUTe (DU3HMUECKH CMBIC/ pacripefeneHus bosblivaHa. Kak cBsi3aHBI 3TO
pacripesiesieHre u bapomeTpryeckasi hopmyia?

8. Uto B ¢r3uKe OTHOCAT K siBJIeHUsiM TiepeHoca? [IpuBeguTe mpuMephbl.

9. M3 kakux TpeATioNioKeHU TOMy4aroT o0iree ypaBHeHHWe mepeHoca? Kak oHO
3arMChbiBaeTCs?

10. KakoB MexaHu3Mm ud@y3un razoB? OT Kakux (HakToOpoB 3aBUCUT U Py3usi?

11. 3anummTe ypaBHeHHe Puka. UTo Ha3bBalOT KO3DpuureHToOM AUdpdy3uun U OT
Yyero OH 3aBUCHT JJ1s1 Ta30B?

12. KakoB MexaHW3M BHYTpPeHHero TpeHus (BI3KOCTH) ra3oB? OT KakuX (DaKTOpOB
3aBUCUT BHYTPeHHee TpeHue?

13. 3amuiurTe ypaBHeHre HproToHa. UTO Ha3bIBalOT KO3((PULIMEHTOM BHYTPEHHErO
TPEHHUS U OT Yero OH 3aBUCHUT [i/Isl Ta30B?

14. KakoB MexaHM3M TeIJIONPOBOJHOCTA Ta30B? OT Kakux (aKTOPOB 3aBUCHUT
TeryIONPOBOAHOCTh ?

15. 3anumwmte ypaBHeHue ®Dypbe. UTo  Has3bBalOT KO3 PUIEHTOM
TeIJIONIPOBOJAHOCTU U OT Yero OH 3aBUCHT [i/Isl Ta30B?

16. OOBbscHUTe O0COOEHHOCTH 3aBUCUMOCTA KO3 GHUIMEHTOB BSI3KOCTH W
TeIJIONIPOBOJAHOCTU OT JaBJIeHUs /1Jis ra30B.

Tema 10. OcHOBBI TEpMO/JMHAMUKH.

1. CpopmynupyiTe nepBbld 3aKOH TEPMOJMHAaMHUKHU. UTO Ha3bIBarOT BHYTPEHHEM
SHepruemn?

2. [auiTe onpefeneHne TEMJIOEMKOCTU TeJjla U YZAe/JbHOM TerjJ0eMKOCTH BeLlecTBa.
Kak TerioeMKOCTh pa3iinyaeTcs B 3aBUCMMOCTH OT mpoijecca?

3. Urto Takoe »3HTponuA? Kakasg CBSI3b SHTPONIMU CO BTOPbIM HayajaioM
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TePMOJIMHAMUKU? YKa)KWTe CBSA3b IHTPOIUU C TEPMOJMHAMUUYECKON BEPOSITHOCTBIO.
4. Uto Ha3bIBalOT TepMOJWHAMUUECKUMMH TOTeHIMasaMu? [lpuBenuTe MnprMephl
TepPMO/IMHAMUUeCKUX TOTeHI[MaIOB U YKa)KUTe BO3MOXXHOCTU UX TIPUMEHEeHUS.

Tema 11. PeanbHble ra3bl, )KUAKOCTH U TBep/ble TeJia.

1. Kak cu/bl MeXXMOJIEKY/ISIPHOTO B3aUMOZEHMCTBUSI 3aBUCAT OT PACCTOSTHUSI MEXY
MOJIeKyJ1amu?

2. ChopmynupyliTe ypaBHeHUe BaH-gep-Baasnbca.

3. KakoB cmbIC/T TOCTOSAHHBIX BaH-zmep-Baanbca? UTo Takoe BHyTpeHHee /iaBjieHue?
Kakoe 3HaueHHe IPUHUMAIOT 3TH MTOCTOSIHHBIE /1JI W/leaIbHOrO rasa?

4. OOBsiCHUTe pa3iuuue ONbITHBIX W30TepM peajibHOTO Ta3a U U30TepM,
COOTBETCTBYIOILMX YpaBHeHWIO BaH-zep-Baasibca.

5. B ueMm 3ak/i0uarOTCa OCOOEHHOCTH SIBJIEHWM TepeHoca B >KUJKOCTIX? UTo
00I1lero ¥ B yeM pasuure 3TUX SBJIEHUM B )KUAKOCTSIX U rasax?

6. UTo Ha3bIBarOT IIOBEPXHOCTHBIM HaTsKeHUeM?

7. B yeM CyTb CMauvMBaHUs U HeCMauvBaHus? Korjja BOSHUKAKOT 3TU SIBJIEHUSA?

8. B kakux ciyuasx BOMM3W T'PaHUIIbI XKUJKOCTh—Ta3 BO3HUKAET JOTIOTHUTETHbHOe
JaByieHre? Kak BbIUMC/IUTD 3TO JaBjieHue?

9. YKaxkuTe nprMepbl KalWISIPHbIX SIBJIEHUM.

10. Yrto sBisieTcs XapakTepHbIM NpPU3HAaKOM TBepgoro Tena? Ha kakue nBe
Pa3sHOBUIHOCTH MOXKHO TOJpa3fenuTb TBepAble Tena? Kakue Tesa SBJSIOTCH XKUIKUMU
KpUCTa/lyIaMU?

11. Cpopmynupyiite 3akoH [lronoHra u [1Tu.

12. Tlpu KakuxX YC/JI0BUSIX BO3HUKAET KPUTUUYECKOEe COCTOSTHUE BeleCcTBa U B Uem
OHO MPOSBJIAETCA?

Omnpoc TeopeTHUECKOro MaTepuasia (TpeTu ceMecTp)

Tema 12. OCHOBBI 3/1IeEKTPOAMHAMMKH.

1. Uem pasnuyaroTCs MOHATUS «3/1€KTPOCTaTAUYeCKoe I10/ie» U «dJIeKTpUUeckoe
rose»?

2. Urto Takoe HamNpsKeHHOCTb 3yekTpuueckoro mong? Kak rpadpuuecku
Tpe/ICTaBUTh pacripe/ie/ieHre HalpsyKeHHOCTH B Pa3HbIX TOUYKAaxX 3JIeKTPUYECKOro MoJis?

3. [laiiTe ompeziesieHus1 MOTeHI[MaAa U Pa3HOCTH MoTeHIManoB. Kak rpaduuecku
Tpe/CTaBUTh pacripe/ie/ieHye MoTeHIrala B pasHbIX TOUKax 3/1IeKTPUYECKOro IoJs?

4. Bbipa3uTe B UHTerpajbHOM U AuddepeHIManbHOM (opMax CBSI3b MeXAy
HarpsUKeHHOCTBEO 3/IEKTPAYECKOTO0 TI0JI ¥ IOTeHLMaioM (Pa3HOCTBIO MOTEHLUAIOB).

5. CdopmynupyiiTe Teopemy ['aycca pisi TMOTOKa BeKTOpa HampsyKeHHOCTH
3JIEKTPUUECKOrO T10J1S1 Y TTIOSICHUTE BO3MOJXKHbBIE ee TIPUMeHEeHUs.

6. Uto Takoe 3/eKTpUuUeCKWid Auronb? M300pa3ute NMHUM HaTIPSDKEHHOCTU U
SKBUIOTEHL[Ma/IbHbIe TOBEPXHOCTU (JIMHUM) JJ1s1 3JIEKTPUYECKOTO TI0JIS JUTIOJIS.

7. HasoBure TpM Kjacca [JUINEKTPUKOB W COOTBETCTBYMOLIME UM BU[b
nosisipusanyu. UTo Takoe BEKTOP IO/ prU3aum?

8. B ueMm 1ie/lecoo0pa3HOCTh BBEIEHUS TIOHATHUS «BEKTOP 3JIEKTPHUUECKOTO
CMeLLleHusI» ?

9. Kakue BelijecTBa Ha3bIBalOT MIPOBOAHUKAMU? B ueM 0co6eHHOCTD pacripeiesieHusI
3aps/j0B Ha [IOBEPXHOCTH IMPOBOJHUKOB?



10. Kakue mprMepbl CBU/IeTE/IbCTBYIOT O TOM, UTO 3/IeKTpHUUecKoe Tojie obsazaer
SHeprueii? Yto Takoe oObeMHasi TVIOTHOCTh SHEPTUN?

Tema 13. 3aK0HbI IOCTOAHHOI'0 TOKA.

1. UTo Ha3bIBAIOT 3/IeKTPUUECKUM TOKOM?

2. [aviTe ornpefiesieHUe CU/IbI TOKA U TVIOTHOCTH TOKA; HA30BUTE WX €IUHULIBI.

3. UTo Ha3bIBaeTCsl CONPOTHUBIIEHWEM TTPOBOJHUKA?

4. Kak 3aBUCUT COMPOTUB/IEHWE TIPOBOJHUKA OT €ro reoMeTpUYecKUX pa3mMepoB,
MaTepuasa u TemriepaTypbl?

5. UTo Ha3bIBaeTCs HanpspKeHueM, 3.4.C. U pa3HOCThIO MIOTEHLIUA/IOB Y KaKoBa CBS3b
MeXy HUMU?

6. Chopmynupyiite 3akoH OMma /iJisl OJHOPO/THOT'O U HEO/IHOPOJAHOT'O YUaCTKOB Lelu
Y J/151 3aMKHYTOM LIeMH.

7. Hamviuvre, yeMy paBHO CONPOTUB/IEHUE yUacCTKa L|ey [PU I0C/1e0BaTe/IbHOM U
Trapasiie/;ibHOM COeJUHeHUsIX TIPOBOJHUKOB.

8. [Hns yero mnpeaHa3HaueHbl M KakK IIOAK/IHOUYAIOTCA LIYHT W JOIOJHUTE/IbHOEe
CONpOTHBIIEHHE?

9. Cchopmynupytite npaBuia Kupxroda.

10. Haruitiite dhopMyJibl [71s1 pacueTa paboThbl ¥ MOIIIHOCTH TOKa.

11. Chopmynupyrite 3akoH [Ixoyns — JleHna.

12. YTo Ha3bIBaeTCs ra3oBbIM pa3psijoM?

13. Ha3oBuTe BU/bI ra30BbIX pa3psiioB.

14. Yrto Ha3bIBaeTCs MOTEHI[MA/IOM UOHU3ALIUN?

15. Kakue wMarepuasibl OTHOCAT K TIPOBOJHMKAM, TIOJyIIPOBOAHUKAM U
[ABJIEKTPUKaM?

16. N3/m0>krTe OCHOBHBIE TIPe/ICTAB/IeHHsI 30HHOM TeOPUM U O0BSICHUTE B e paMKax
COOCTBEHHYIO U TIPUMECHYIO 3JIEKTPOTIPOBOIHOCTHU TTO/TyTIPOBOIHHKOB.

17. OOGBsicHUTEe CBOWCTBO 3JIEKTPOHHO-/ILIPOYHOTO Tiepexoza. Kakue 3/1eKTpoHHbIe
YCTPOUCTBA OCHOBAHbI Ha WCIO/Ib30BaHUN 3TUX CBOMCTB?

18. Uro Ha3bIBaIOT 3/MEKTPOJUTHMYECKOM aucconmanuen? KakoBa ee poib B
3/71EKTPOIIPOBOJAHOCTHU 3/1eKTPOJIUTOB? UTO Ha3bIBAIOT MOABUKHOCTHIO HOHOB?

19. ChopmynupyiTe 3aKOHBI 3JIEKTPO/IHU3A.

20. Kakoe cocTosiHYe BellleCTBa Ha3bIBalOT M/1a3MOM ?

21. JlaiiTe ompesiesieHre paboThI BbIX0/Ia 37IEKTPOHOB 13 METaJI/IOB.

22. Korja BO3HMKaeT KOHTAaKTHas pa3HOCTh MOTEHLMA/IOB U KaK OHa IMPOSBJIIeTCs?

23. OOBbsICHUTE HEKOTOPBIE TEPMO3/IEKTPUUECKHE SIBJIEHUS.

Tema 14. MaruuTHoe movie.

1. OObsicHUTEe  TMPUHIUNHA/JLHOE  OTJIMYMe  MarHUTHOTO  TIOJIE  OT
3JIeKTPOCTaTUYeCKOrO.

2. [avite oripefeneHyss MarHUTHOM WHAYKUUM M MarHUTHOTO MOTOKAa. B Kakux
eJMHULIaX OHU BbIPa)KaroTCs?

3. Chopmynupyiite 3akoH Ammnepa. OT uero 3aBUcHT cu/a JlopeHua?

4. OT yero 3aBUCUT SHEPIUs1 KOHTYPA, TOMELLIEHHOTO0 B MarHUTHOE TI0J1e?

5. HarmpsykeHHOCTh MarHUTHOTO TIOJIA. YKaKUTe CBSI3b MEXAY HarpsyKeHHOCTBIO
MarHMTHOTIO M0/ U MarHUTHOW UHAYKIMeH.

6. 3ammimre 3akoH buo — CaBapa — Jlaruiaca /i HarnpsykeHHOCTU UM [JJIs
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MarHuTHOW UHAYKUMUA. CPopMyIUpyHTe 3aKOH MOHOTO TOKa.
7. ObbsicHUTE IPUPOAY TlapaMarHeTU3Ma.
8. O0BsACHMTE TIPUPO/Ty JHUaMarHeTH3Ma.
9. [epeuncure 0COOEHHOCTH HaMarHUUMBaHUS (DeppOMarHeTHKOB.

Tema 15. D/IeKTpOMarHuTHasA UHAYKIHSL.

1. B ueM 3ak/ito4aeTcs siBjieHUe 3/IeKTPOMarHUTHOW UHAYKIAW?

2. CopmynupyiTe U 3amuilidTe OCHOBHOM 3aKOH 3/IeKTPOMAarHUTHOW WHAYKLIUU
(3akoH Dapajes).

3. O6BsicHuTe nipaBusIo JleHIia.

4. OT yero 3aBUCHUT BeJIMUMHA 3JIEKTPUYECKOrO 3apsifja, UHAYLMPOBAHHOIO B
TIPOBO/ALLIEM KOHTYpe?

5. UTo Ha3bIBalOT B3aMMHOM WHAYKUWeu? IIpuBenuTe mprMepbl KCIO/Ib30BaHUS
3TOTO SIBJIEHUSI B TEXHUKE.

6. Uto Takoe camouHAyKUMs? Kakyr XapaKTepUCTHMKY KOHTypa Ha3bIBalOT
VH/YKTUBHOCTBIO?

7. Kakue (hakTbl CBHETE/NHLCTBYIOT O TOM, UTO MAarHWUTHOe II07ie TOKa o0sajjaeT
SHepruemn?

8. Hanmimite BhIpa>keHue it 00beMHOM TIJIOTHOCTA SHEPTWM MAarHUTHOTO TI0JI U
CpPaBHUTE ero C aHaJIOTUUHBIM BbIpaXkKeHHUEM [1J1s1 3/IEKTPUUeCKOTO TI0JIS.

Tema 16. J1eKTpOMarHuTHbHIE KO/Ie0aHHA.

1. JaiiTe omnpe/iesieHre 31eKTPOMarHUTHBIM KOie0aHUsIM U YKa)KUTe TIPUMepbI.

2. UTto Ha3bIBalOT CBOOOAHBIMU (COOCTBEHHBIMU) KOIeOaHUSIMU?

3. Ha ocHOBaHMM KakOro 3akOHa ¥ KaK COCTaB/SItOTCA AuddepeHIManbHbIe
ypaBHEHHsI He3aTyXarol[uX 1 3aTyXalol[HX 37IeKTPOMarHUTHBIX KOie0aHWit?

4. Y10 Ha3bIBaKOT [IepeMeHHbIM TOKOM?

5. OObsiCHWTe, UTO HA3bIBAlOT WHYKTHUBHBIM COIPOTHB/IEHUEM W €MKOCTHBIM
COTIPOTUBJIEHUEM U OT KaKUX (PAKTOPOB OHM 3aBUCHT.

6. UTo Ha3bIBalOT IOJIHBIM CONPOTUBIeHVeM? Kak 3aBUCUT I10/IHOEe COIIPOTUBJ/IEHHE
OT OMHUYECKOr0 COIIPOTUBJ/IEHHWS, UHAYKTUBHOCTHU U 3JIEKTPOEMKOeTH, eC/IU Pe3uCTop,
KaTyLlKa UHAYKTUBHOCTU U KOH/€HCATOP M0C/Iel0BaTe/IbHO COeJMHeHbI B Liernu?

7. I1pu KakuX yC/IOBUSIX BO3HUKAET Pe30HAHC HaIpsUKEeHUM?

8. YkaxuTte hopMyy A5l pacyeTa MOIIIHOCTU ITepeMeHHOT0 TOKa.

9. Uto Ha3biBalOT AeHCTBYHOIMMHU (3((PeKTUBHbIMU) 3HAaUeHUSIMU CU/Ibl TOKAa U
HarpsoKeHus ?

Onpoc TeopeTHyeCcKOro Marepuiasia (4eTBepThbiM CeMecTp)

Tema 17. Bo/iHOBBIe POLeCChI

1. 3anuiuTe ypaBHeHUEe MeXaHUYEeCKOM BOJIHBI U OMpe/ie/IuTe BeJIMUMHbI, KOTOPbIe
B HETO BXO/MT.

2. UTo Ha3bIBalOT BOJIHOBBIM YypaBHeHMeM? Kakasg CBfI3b CYLeCTBYET MeXIY
BOJIHOBBIM YpaBHEeHMEM U YpaBHEHUEM BOJIHBI?

3. [JatliTe ornpefiesieHUe TIOTOKA SHEPTUM BOHBI U HA30BUTE €ro eUHULbI.

4. Kakoe siBeHre Ha3bIBalOT UHTepdepeHIel BoaH? [Ipy KaKUX YC/IOBUSIX UMeeT
MecTo Haubosblillee ycuneHre nHTepdeprpyomux BomH? Hanbonbiee ux ocmabienve?
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5. Kak MoxkeT BO3HUKHYThH CTOs1uast BosiHa? [IpuBeuTe npuMepsl.

6. Uto Ha3bIBarOT 3ByKOM? Kakue MMeroTCsi BU/ibl 3BYKOB?

7. Kak ycTaHaBIMBarOTCSl ILIKaJbl YPOBHEM WHTEHCUBHOCTH 3BYKa W 3BYKOBOTO
JTaB/IeHUS?

8. O0bsicHuTE CyTh ddekTa Jlorepa A/ MeXaHAUECKHUX BOJTH.

9. ChopmynupyiiTe OCHOBHBIE TI0JIOXKEHMS, Jie)Kallje B OCHOBe Teopud Makcsesia.

10. Yto Ha3bIBalOT TOKOM CMeIleHUsl, OT 4Yero OH 3aBUCHAT W KaKOW OIbIT
TOATBEP)XAAET HA/IMUKMe MarHAUTHOTO T10J11 TOKa CMeLeHHs ?

11. 3anmuuuvre riepBoe ¥ BTOpOe ypaBHeHUs MakcBeJiia.

12. TlokaxkuTe, KakuM 00pa3oM U3 ypaBHeHMM MakcBe/lja MOXXKHO TIO/yUUTh
BOJIHOBOE yYpaBHEHUe.

13. 3anuirTe ypaBHeHUS TIJIOCKOM 3/1EKTPOMAarHUTHOW BOJIHBI.

14. Yto Ha3bIBatOT 06 beMHOM TMJIOTHOCTBIO SHEPTHUHU 37IeKTPOMAarHUTHOTO TIOJISt U OT
Yyero OHa 3aBUCHUT?

15. KakoB ¢usnueckuii cmbici BekTopa [IOWHTHMHra M OT 4Yero OH 3aBUCUT?
Pa3wsicHuTe, uTO 0OIIero y BekTopa [IOWHTHHTa MU MHTEHCUBHOCTU 371€KTPOMAarHUTHOU
BOJIHBI ¥ UeM OHU Pa3/inyaroTCs?

16. UTo Ha3bIBarOT BEKTOPOM IVIOTHOCTU UMITYJ/IbCA 3JIEKTPOMArHUTHOTO TIOJIST U OT
Yyero OH 3aBUCUT?

17. 3anuiuuTe MaTeMaThueCcKoe BbIpakeHHe TeopeMbl [TOMHTMHTa U MOSCHUTE
(bU31UeCKUI CMBIC/I.

Tema 18. BosiHoBas onTHKa.

1. JlaiiTe ompeseneHue uHTepdepeHIMK cBeTa. UeM oT/iuaeTcss MHTepdepeHLUs OT
TIPOCTOTO CJIO’KEeHUSI CBETOBBIX BOJIH?

2. UTo Takoe KOrepeHTHble UCTOUHUKHY CBETa, KOTepeHTHbIEe BOJIHbI?

3. UTo Ha3bIBalOT ONTHUYECKOM PAa3HOCTbIO XoZa? Kak onrhueckass pa3HOCTb X074
CBsI3aHa C pa3HOCTBIO (a3 MHTepGhepUpPYIOLUX BOJH?

4. CchopmynupyiiTe ycioBre HauOOMbIIero yCrUaeHUs (MaKCUMyM) U HauOOIbIIIero
ocnabnenusi (MUHUMYM) BOJIH.

5. Uem oT/mMuyarOTCd HHTep(epeHI[MOHHbIE KapTHHBI, TOJyUYeHHble HAa TOHKOU
TIeHKe B MOHOXpOMaTU4yeckoM u 6esiom cBete?

6. B kakom cBeTe (OTpaKeHHOM WM TPOXOAsiieM) Oosiee OTUETIMBO BHHA
vMHTepdepeHIUsl B TOHKOU I/IeHKe?

7. B ueMm 3akstouaeTcs siBfieHue Audpakijuy cBeTa?

8. Cchopmynupyiite npuniun ['toiireHca — @peHensi. Kakoe oTHOIlIeHUe UMeeT 3TOT
TIPUHLIUIT K 00BsICHEHUTIO ANQPaKIUKU CBeTa?

9. Uro HaspBatoT 30HamMu PpeHens? C KakoW 1ie/bl0 pa30bMBaOT BOHOBYIO
TOBEPXHOCTh ((PPOHT BO/IHBI) HA 3TU 30HBI?

10. Kakas  gudpakiMoHHas ~ KapTMHa  BO3HUKaeT TpuU  TOMNaZilaHUM
IIJIOCKOITapasule/IbHOr0 CBETOBOI'O IyYyKa Ha Y3KYHO JJIMHHYIO 1lje/lb, PaClOJIOKEHHYIO B
TIJIOCKOW HeMpo3payvyHou Tperpazie? YKakKuTe COOTBETCTBYIOLME (DOPMY/JIbI.

11. TlosicHuTe Ha KOHKDETHOM IIpUMepe pOJib COOTHOIIEeHWSl AJIMHBI BOJIHBI M
pa3MepoB HEOJHOPOAHOCTeM /i BO3MOXKHOCTH Hab/toieHust AnQpakIvn.

12. OO6bsicHuTe AUPPaKLUIO CBeTa Ha AUQPPAKIMOHHOM pellleTKe. YKaKuTe
dbopMysibl 711 T7IaBHBIX MaKCMMYMOB U /1006aBOYHBIX MHUHMMyMOB. KakoBa posib
MUHMMyMa OT OJHOW 1eJid B (OPMHUPOBaHUM [JU(PAKMOHHOM KapTUHbI OT
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A(paKLMOHHOM pelleTKA?

13. Uto Ha3bIBalOT [AU(PPAKIMOHHBIM CreKTpoM? [Ifisi uero BBOASTCS TaKue
XapaKTePUCTUKH, KaK yT/I0Bast AUCTIEPCHS M pa3peliaroiast ClioCOOHOCTh?

14. OO6bsicaute mnpumep ¢ audpakiueld cdeprudyeckoid BOMHBI Ha KpPYIJIOM
OTBEpPCTUM.

15. UTo Ha3bIBalOT 30HHOM TJTACTUHKOM?

16. KakoBbl (puzrueckre OCHOBbI (DOPMUPOBAaHUSI rOJI0OTPaMMbl U BOCCTAHOBJIEHUSI
n300pakeHusI Ha ee OCHOBe?

17. UTo Takoe MI0CKOMOJISIPU30BaHHast BOJTHA (TJIOCKOIO/SIPU30BaHHbIN cBeT)? UTo
TaKoe IVIOCKOCTb MOJIApr3aLn?

18. Yem ecTeCTBEHHBIM CBET OTIMYAETCS OT IVIOCKOTIO/SIPU30BAHHOTO?

19. UTo Ha3bIBAIOT MMO/IAPU3aTOPOM U aHA/IM3aTOPOM?

20. Cchopmynupyiite 3aKk0H Martoca.

21. 3anmiMTe BeIpaXkeHUe 11 3aKOHa bprocTepa v 06bsICHUTE €ro CMbICII.

22. OObsicHWTE sIBJIeHHEe [BOMHOIO JIyderpesiomyieHds. Kakoil jyd Ha3bIBaloT
0OBIKHOBEHHBIM U KaKOW HeOOLIKHOBEHHBIM ?

23. Kak ocCy11ecTBUTh MHTep(EepeHIUI0 MO/SPU30BaHHOrO cBeTa? Kak BO3HUKaeT
SJUTANITAYECKas MOoJIIpU3aus?

24. O6bsicauTe 3ddext Keppa.

25. B yeM 3aksrouaeTcs siBjieHye BpalleHUs IIJIOCKOCTU TOJIsIpU3aLin?

26. Chopmynupyiite ompefesieHue reoMeTpUuYecKor onTUKU. [losicHUTe, moyemy
reOMeTpUYeCKyr0 OMNTHUKY C/eAyeT pacCMaTpyMBaTh KakK MpeJefbHbIA Caydyall BOJIHOBOM
OTITUKU?

27. I1py KakuX TIpeAro/ioXKeHUsIX CripaBe/ijiviBa (hopmMy/ia TOHKOU JIMH3bI?

28. TlokaxuTe, Kak TIOCTpOUTb U300pakeHWe TipegMeTa TI0 W3BECTHBIM
PacCIO/I0KeHUSIM KapUHA/IbHBIX TOYEK.

29. Uto Ha3bIBalOT BOJIOKOHHOM OMTHKON? Ha ueM O0CHOBaHO (DyHKIIMOHWPOBaHUE
BOJIOKOHHO-ONITUYECKUX CUCTEM?

30. Uro HaspBarT aucnepcuerd cBeta? UTO SBSETCA KOMUMUECTBEHHOW MepOU
[VCIIepCrun’?

31. Kak TeopeTruecku 00bSICHSIETCS AUCTIEPCHS?

32. B uem paznuuue (a30BOU U IPymNIoOBOM CKOPOCTH CBeTa? B KakoM ciydae 3TU
CKOPOCTH OJJUHAKOBbI?

33. Cchopmynupyiite 3akoH byrepa. BoiBeguTe 3akoH byrepa—J/lambepra—bepa.

34. Kakyro 3aBUCUMOCTb Ha3bIBAOT CIIEKTPOM TOTJ/IOLL[eHUSA?

35. [lpu morioIeHuH U TP PacCesTHUM MPOMCXOAUT ociabsieHre MajaroIiero Ha
TeJI0 CBETOBOIO MOTOKA. B yem pasnuume 3TUX SIBJIEHUN?

36. UeM KOMOMHAIIMOHHOE paccesiHUe OT/INYaeTCst OT 0OBIYHOT'O PacCestHUsI CBeTa?

37. UeM oT/1MuaroTCA siBjieHUe THUHansa U MOJIeKyJ/IIpHOe paccessHue?

38. CchopmynupyiiTe 3aK0H Pasies /151 paccesiHUsI CBeTa.

39. Mexy KakuMHy BeJIMUMHAMM yCTaHaB/IMBAETCs CBSI3b B (hopmysiax dpeHensi?

Tema 19. OcHOBBI KBAaHTOBOU (PU3UKH.

1. Uto Ha3bIBalOT TeIUIOBBIM H3/IydyeHHWeM Tes? Kakum Tejiam TMpUCYILe Takoe
v3jyyeHue?

2. [aunTe onpejeneHue TakKMX (PU3NUECKUX XapaKTEPUCTHK, KaK MOTOK W3/TyUeHUs,
SHepreTuyecKass CBeTUMOCTb, CIIeKTPa/bHasl IJIOTHOCTb 3HEPreTUUeCcKOM CBETUMOCTH U
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K03(hQULIMEHT MOrJIoIeHUs!.

3. [aiiTe ormpe/iesieHrie YePHOTO Tejia U OOBSCHUTE, UTO SIBJISIETCSI MOJE/IbI0 3TOTO
Tesia. Kakuve Tesa Ha3bIBatOT CePbIMU?

4. Cdopmymupyiite 3akoH Kupxroda. ITombiTaiiTecb OOBSCHUTH C TIO3ULHM
aTOMHOM (DM3WKU OJIMH U3 BBIBOJOB 3aKOHa Kupxroda: eciu Teso He MOTJOMIaeT Kakue-
6o 3/1IeKTPOMarHUTHLIE BOJTHBI, TO OHO UX HE MOJKET U U3/TyUHTh.

5. Tlpoanamusupyiite ¢dopmyny Ilnanka. Kakasi rurmote3a O6bula BBIIBUHYTa
[TnaHkoM /71 BbIBO/Ia 3TOM (DOPMYJIbI?

6. Copmynupyiite 3akoH CtedaHa—bonbiiMaHa. Kak MokeT ObITh MOJyueH 3TOT
3aKOH 13 GopmyJinl [TnaHka?

7. ChopmynupyiiTe 3aKoH cMelrjeHHs1 BuHa. Kak MoXXeT ObITh TTOTyUeH 3TOT 3aKOH
13 GopmyJinl [1naHka?

8. UeMm pasznuuaroTcs CrieKTpbl usnyuyeHus CoJiHLIQ, TOJIyUYeHHble 3a I[pejenaMu
3eMHOM aTMOCGhephbl ¥ Ha TTIOBEPXHOCTH 3eMJin?

9. [aiiTe orpefiesieHle TakuxX (PU3NUECKUX XapaKTepUCTHK, KaK CBETOBOM TOTOK,
CBETUMOCTb, SIDKOCThb U OCBEeL|eHHOCTh.

10. Kak MOXKHO /0Ka3aTh BOJIHOBbIE CBOMCTBA 3JIEKTPOHA U APYTUX 3JIeMEeHTapHbBIX
yacTuil?

11. bnaromapsi ueMy pa3pelliaromias CIOCOOHOCTh 3/IEKTPOHHOTO MHMKPOCKOTIa
BbILLIE, UEM Y ONTUYECKOr0?

12. TlosicHuTe (pu3ruecKuii CMbIC/T BOTHOBOW (DYHKIIWU.

13. Yto Takoe noTeHLMa/IbHas AMa?

14. Kakyto vH(opMaluio JaroT pellieHUs ypaBHeHus [LIpéaunrepa?

15. Chopmynupyiite rnoctynaThl Teopuu bopa.

16. B kakoM mnoc/ieoBaTe/IbHOCTA 3arOJIHAKTCA 37eKTPOHHbIE 3HEpPreTUYecKue
YPOBHU aTOMOB?

Tema 20. ®Pu3uKa aTOMOB M KOHAHCHPOBAHHOI'0 COCTOSIHMSA BelecTBa.

1. YUeM OT/IMUarOTCS CIEKTPHI MOTJIOEHHS aTOMOB U MOJIEKYJ1?

2. Uem otiruaetcsi GOTO/IFOMUHECLIEHI[MSI OT PacCesiHUs CBeTa’?

3. UeM OTJIMUAIOTCS CIIOHTAHHOE M MHAYLIMPOBAHHOE U3/TyYeHuUs?

4. Uto Takoe WHBepCHAasi HACeJIeHHOCTh YPOBHEM U Kak ee TO/yuyar0T, Harpumep, B
reJIMi-HEOHOBOM Jiazepe?

5. Ha3oBuTe OCHOBHbIE CBOMCTBA JIa3€pPHOT0 U3/TyUeHUs .

6. Kakue HOBbIe BO3MOXXHOCTU OTKPbIBAET UCII0/Ib30BAHKeE JIa3ePHOI0 U3/TyUeHus ?

7. Uto Takoe 3¢gdekT 3eemaHa?

8. OObscHuUTe, TIOUEMYy SKpaH TejieBH30pa MOXeT ObITb KWCTOUHHUKOM
PEHTTeHOBCKOT'O U3JTy4YeHUSI.

9. Ha kakue mapameTpbl PEHTI€HOBCKOTO W3J/Iy4eHUsl BJIUSIOT HallpshKeHWe U TOK
Hakajia B peHTTeHOBCKOM TpyOKe?

10. Ob6BsicHUTEe MeXaHU3Mbl BO3SHUKHOBEHHUSI TOPMO3HOTO U XapaKTePUCTUUECKOTO
PEHTIeHOBCKOT'O U3J/TyYeHUH.

11. TloueMy CrHeKTp TOPMO3HOTO PEHTTe€HOBCKOTO W3yUeHUs HelpepbIBHBIA, a
XapaKTepUCTUUEeCKOT0 — JIMHeNYaThIi?

Tema 21. OcHoBBI (PU3UKH TBEPAOro TeJjia.
1. O6bsicHUTe pa3uuue B 37eKTPUUECKHUX CBOMCTBaX METAJIIOB, [UIEKTPUKOB U
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TIOTYTIPOBOJHUKOB C TOUKM 3PEHHs 30HHOM TEOPUU TBEPAOrO Tesa.

2. OOBsICHUTE pa3iuuve MeXIy AW3IeKTPUKAMHU UM TIOJYTPOBOJHUKAMU C TOUKH
3peHUst 30HHOM TeOpUuM TBEpPZAOro Tera.

3. Ob6bsicHUTe pa3nuure MeXIy MeTa/ylaMHd U AW3JeKTPUKaMH C TOUKUA 3peHUs
30HHOM TeOpUM TBEPJOIO Tera.

4, OObsicHUTE  MeXaHW3M  /JIbIPOYHOH  TIPOBOAMMOCTH  COOCTBEHHBIX
TIOTYTIPOBOHUKOB.

5. B umctelii KpeMHHUII BBeZieHa HeOonbias mnpuMech 6opa. Ilonb3ysichk
[TepuouecKoli CHCTEMOM 37€MEeHTOB, OIpefie/iuTe U OOBSICHUTE THIl TIPOBOJMMOCTH
TIPUMECHOT'0 KPEMHUS.

6. Ilonmp3ysick Ilepuoanueckoid CHCTEMON 3/1eMEHTOB, OOBSICHUTE, KaKou
ITPOBOJUMOCTRIO OyzieT o0OnasaTh repMaHuii, €C/IM B HErO BBECTU HEOO/BINYI0 TIPUMECH:
1) amomunus; 2) docdopa.

7. OOBbsSICHUTE C TIOMOIIIBI0 30HHOW TeOpUX MeXaHWU3Mbl COOCTBEHHOU W TIPUMECHOM
(GhOTONPOBOAUMOCTH.

8. OOBSICHUTe Ha OCHOBe 30HHOM TeOpHH KOHTAKT JBYX MeTa/UIOB C pa3/MUHbIMU
paboTamu BbIXOJA.

9. Uem 00BsICHSIETCA BO3HUKHOBEHHE TPH KOHTAKTe ABYX MeTas/uIOB: 1) BHeIIHeH
KOHTAaKTHOM  pa3HOCTU TIOTEHL[MaJoB? 2) BHYTPeHHeM KOHTAKTHOM pa3HOCTU
MOTEeHLUaI0B?

10. Wcnonb3ysi 30HHYHO CXeMy, OOBSICHUTe MexaHW3M (PU3MUecKUX IpOLIeCCOB,
TIPOUCXOJALLMX B P—N [epexoze.

11. Kakoe HarpaBieHue (M TioUeMy) B p—N Tiepexofie sB/IseTCA JJjs TOKa
TIPONYCKHBIM, €C/IM BHEIIHee ¥ KOHTAKTHOE M0JIs1: 1) MPOTUBOIIO/IOKHEI 110 HallpaBJ/IeHUIO;
2) COBMAAAKOT IO HATIPaBJIEHUIO?

12. O6bsicHUTe, B KAKOM HallpaB/IeHHWH, He MOTYT TIPOXOAMTL uepe3 3aruparoiyii
CJIOM KOHTAKTa TMOJIyTIPOBOIHUKOB N- U p-THUTA: 1) CBOOOIHBIE 37IeKTPOHBI; 2) ABIPKU.

13. OOBsicHUTe MeXaHH3M OJHOCTOPOHHeM (BEeHTWILHOW) IPOBOJUMOCTH pP—N-
repexoza.

14. O6GBSICHUTE TIPUHLIAIT YCTPOMCTBA W JEMCTBUS IIO/YTIIPOBOJHUKOBOTO TPUOZA
(Tpan3ucropa). CpaBHUTe pabOTy TPaH3UCTOPA U JIAMITOBOTO TPHO/A.

Tema 22. ®du3ukKa aTOMHOI0 sAApa.

1. OnyiuuTe ryiaHeTapHYO MOJe/Ib aToMa.

2. B ueM HeOCTaTOK MJIaHETAPHOW MOJEIN?

3. Chopmynupyiite roctynaTel bopa.

4. Hanuiuuvre opmyJiy [Jisi TIOJIHOM SHEPryuy aToMa BOJIOpO/a.

5. Hammmwre ¢dopmyny fjs yrjoBoM CKOPOCTU BpallleHWsi 3/eKTpOHa TI0
CTallMOHapHOM opbwuTe.

6. [TosyuuTe opmysy [/ pafiriyca CTalliOHAPHOM OPOUTHI.

7. UTO0 Ha3bIBaeTCsl KBAHTOBBIM UMC/IOM?

8. Harmiure dhopMysy [jsl pacueTa JJIMHBI BOJHBI B BUAMMOM 00J/IaCTH CITeKTpa
aToma BOZ0pOoZa.

9. O0bsicHUTe (DU3NUECKHN CMBIC/ ITOCTOSTHHOM Puzbepra.

10. Kakue TUIIbI U3/1y4yeHusl UCITyCKAIOT paJMOaKTUBHbIe BelljecTBa?

11. Kakuve BBl paJiMOAaKTHMBHOI'O pacraja COIPOBOXAAIOTCH Y-U3/IyuYeHueM |
rnouemy?
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12. Tlouemy CHOeKTp SHepPruil O-U3My4yeHUs] [JUCKPETHBbIM, a [-u3/ydeHus
HeTpepbIBHbIN?

13. Uto Takoe TmoOCTOsIHHasi pacrmaZia A W Tmepuoj noaypacrnaga T? Kak 3Tu
Be/TMUMHBI CBSI3aHBI MEX/y CO00#?

14. B uem 3akmrovaercs 3¢ dekt Méccbayspa?

15. O6bsicHuTE, IOUEMY TIpU [3-pacriafie U3 s[pa aTOMa BbIJIETalOT 37IeKTPOHbBI?

16. Kakue BeJIMUMHBI UCTIOB3YIOTCS /151 KOTMYECTBEHHOW OLIeHKH B3aUMO/JeHMCTBUS
VIOHU3UPYIOLLETO U3/TyYeHHUs C BeLeCTBOM?

17. O6bsicHUTe, TI0YEMY TIJIOTHOCTh sIIEPHOTO BellleCTBa IMPUMEPHO O/IMHAKOBA [I/Isi
BCeX siziep.

18. OxapakTepu3yiTe CBOWCTBA W OCOOEHHOCTH CWJI, [AEUCTBYIOIIUX MEXIY
COCTAaBJISIFOLIUMU [P0 HYKJIOHAMM.

19. OObsicHUTe, TIOUYeMYy pa/IMOAKTHUBHbIE CBOWCTBA 3/1eMEHTOB O00YC/IOB/IE€HbBI
TOIBKO CTPYKTYPOU UX sAziep.

20. OO6wsicHUTE, TIOUEMY TPEeKH O-UaCTHI] TIPeJCTAB/SIOT CIUVIOIIHYIO TOJICTYHO
JIMHUIO, a TPEeKU [3—-4aCTUlL] — TOHKYI0 YHKTUPHYIO JINHUIO.

21. Tlox meuicTBYEM KaKUX YaCTUL] — HEUTPOHOB WJ/IM (-UaCTUL] — si/IepHbIe peaki[un
ocyujectssitoTcsi 6osee 3pdexkTriBHO? OOBSICHUTE OTBET.

22. OObsicHUTe, ToUeMy [le/ieHHWe TsDKeNbIX sifiep JOJ/DKHO COIIPOBOKJAThCs
BbIZlejieHreM 00JIbIIIOTO KO/TMUeCTBa SHEPTUM.

23. O6mwsicHUTe, TIOUEMY /i TIPOTeKaHUSI TepMOsJIePHOM peakiud HeoOXOAUMbI
OuUeHb BbICOKHE TeMIepaTyphbl.

24. [laiiTe ompeesieHre U 00BSICHUTE TIPOUCXOXKAEHUE TTePBUYHOTO U BTOPUUHOTO
KOCMHYECKOI'O U3/TyUeHHUs.

25. TlepeunciiuTe OCHOBHBbIE CBOMCTBAa HEMTPHUHO U aHTHHEWUTPUHO W OOBSICHUTE,
4yeM HO COBPEMEHHBIM Tpe/CTaBJIeHUsIM OHY OTJIMYAKOTCS IPYT OT Apyra.

26. HazoBute 37eMeHTapHYIO YacCTHIly, 00/1a/jatolyl0 HauMeHblielr Maccoii. Uemy
PaBHO 3aps1/I0BOe YMC/I0 STOW YaCTHULIbI?
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KpuTepum u 1kana oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY

codeceoBaHue (YCTHBIM WM MMCbMEHHBIH OMPOC)

IITkasna ”
Kputepuu oneHuBaHus
OLIeHUBaHUsA
OTJINYHO [aH mosiHbIM, pa3BepHYThIM OTBET Ha MOCTaBJIEHHbIM BOIPOC, TTIOKa3aHa
(5) COBOKYITHOCTb OCO3HAHHLIX 3HaHUM 00 00BEKTe, MPOSIB/ISIONIAsICS B CBOOOJHOM
OTIepUPOBAHUU MOHSATUSIMH, YMEHUU BbI/Ie/IUTh CyllleCTBeHHbIe U HeCyllleCTBeHHbIe
ero Npu3Haku, IPUYUHHO-C/Ie/ICTBeHHbIe CBsi3u. CTyZieHT MOXKeT 000CHOBATh CBOU
Cy)X/leHUsl, TPUMEHUTh 3HaHUS Ha TIPAKTHKe, PUBECTH He0OX0[UMble IIPUMephI He
TOJILKO 13 yueOHHKa, HO U CaMOCTOSTe/IbHO cocTaB/ieHHble. OTBeT hopMyIUpYeTCst
B TePMUHAX HAYKU, U3/I0)KEH JINTePAaTyPHBIM SI3bIKOM, JIOTUUEH, /J0Ka3aTeseH,
JIEMOHCTPUPYET aBTOPCKYIO MO3ULIMIO CTYy/IeHTa.
XOpO1I0 [laH MomnHbIM, pa3BepHyTHIM OTBET Ha [T0CTaB/JIeHHbIM BOIIPOC, ITOKa3aHa
4) COBOKYITHOCTb OCO3HAHHBIX 3HaHUM 00 00beKTe, J0Ka3aTe/bHO PACKPhIThI
OCHOBHBI€ T10JI0’KeHUSI TeMbI; B OTBETe MPOC/IeXKUBAETCS UeTKasi CTPYKTYpa,
JIoruYecKasi ocsiej0BaTe/IbHOCTb, OTpaXkatolliasi CyLIHOCTh paCKpbIBaeMbIX
TIOHSATHUH, TeOPUH, siBNeHuI. OTBET M3/10)KeH JIUTepPaTypHbIM SI3bIKOM B TEPMHUHAxX
HayKu. MoryT ObITh 1OMyILIeHbl Hel0UeThl B OTpe/ie/ieHUU TTOHSATHH, UCTIpaBIeHHbIe
CTYZ€HTOM CaMOCTOSITeJIHO B TIpoLiecce OTBeTa.
yaosyetTBopu- | CTymeHT oOHapy>KrBaeT 3HaHKe U IOHWMaHHe OCHOBHBIX T10JI0’KeHUM JJAHHOU
TeJIbHO TeMbl, HO M3/laraeT MaTepras HelloJIHO U [J0NyCKaeT HETOYHOCTH B OIpe/ie/IeHUH
3) TIOHSTUN UM (POPMYTMPOBKE TIPABUIT; HE YMeeT JOCTaTOUHO T/TyO0KO
Jl0Ka3aTebHO 000CHOBATH CBOM CY)K/|€HUSI ¥ TIPUBECTH CBOM NTPUMEphI; U3/1araeT
MaTepHaJsl Heroc/ieloBaTe/IbHO M JIONyCKaeT OUIMOKYU B 0pOpM/IeHUH M3/1araeMoro.
Hey/ioB/ieTBOpHU- | OTBeT npezcTaBsisieT cO00H pa3po3HeHHbIe 3HAHUSI TI0 TeMe BOTpoca C
TebHO CyIeCTBEHHBIMH OIIMOKaMU B orpeiesieHusiX. [IpUcyTCTBYIOT hparMeHTapHOCTb,
2) HEeJIOTMYHOCTD M3/10)KeHUsl. CTy/IeHT He 0CO3HaeT CBSA3b JaHHOT0 MOHATHUS, TEOPUH,

SIBJIEHUSI C IPYTUMU 00beKTaMH AUCLUIUTUHBI. OTCYTCTBYIOT BBIBOABI,
KOHKpeTU3al[ysl U [0Ka3aTe/bHOCTh U3/I0’KeHUsl. Peub HerpaMoTHasl.
[ornonHuTenbHbIE M YTOUHSIOLLME BOMPOCHI Mpero/iaBaTeisi He MPUBOJSAT K
KOPPEeKLIMH OTBeTa CTY/IeHTa He TOJIbKO Ha MOCTaB/I€HHBIN BONPOC, HO U Ha Apyrue
BOMPOCHI AUCLIUILTUHBL.

15




I[IpakTHueckue 3aHATHSA (BTOPOI ceMecTp)

Tema 1. @u3nueckrie 0CHOBbI MeXaHUKH.

1. KunemaTrueckre ypaBHeHUs] JBUXKEHHUS [BYX MaTepUa/IbHbIX TOUEK UMEIOT BUJ
X1 :A1+Blt+C1t2 U x2=A; + Bt + Czl’z, rge B, :Bz, C,=-2 M/CZ, 2 = 1M/C2.
Omnpegenire MOMEHT BpeMEHH, /i1 KOTOPOT'O CKOPOCTH 3TUX TOUeK OyJyT paBHBI U
YCKOpEeHUs [I/I1 3TOr0 MOMEHTa.

2. ITemexop 4yacTh IyTH TPOLLET CO CKOPOCTBIO 3 KM/, 3aTpaTUB Ha 3TO 2/3 BpeMeHU
CBOEro [BWKEHMs. 3a OCTaBLUYIHOCS TPeTb BPEMEHM OH MpOLles OCTaJlbHOM MyTb CO
CKOpOCTBIO 6 KM/u. KakoBa cpeZiHsisi CKOPOCTb Ha BCeM ITyTU?

3. [IB)KeHKe TOUKHU OINMCLIBAETCA ypaBHeHueM: s = 2t — 10t* + 8. HaiiTu cKopocTh U
YCKOpeHWe TOUKH B MOMEeHT BpeMeHU 4 c. [TocTpouTs rpayk CKOPOCTH U yCKOPEHUSI.

4. Teno majiaeT C BLICOTHI 1 KM C Hy/IeBOM HauaabHOW CKOpPOCThIO. [IpeHebperas
COTIPDOTHB/IEHWEM BO3/yXa, OIpeZe/nnuTe, Kakoe BpeMs TOHAZOOUTCS Temy  [Jjis
NpoxoxxaeHus nepsbix 10 M cBoero mnyTtu v rnociegHux 10 M cBoero myTwu.

5. Touka [ABWXKeTCS MO OKPY)KHOCTU PpajuycoM 4 M. 3aKOH ee [BWKeHUs
BBIpa)KaeTcst ypaBHeHHeM S =A + Bt’, rne A=8wM, B=-2m/c>. Onpeaenirb MOMEHT
BpEMEHM, KOrjla HOpPMa/JbHOe YCKOpeHHWe TOUKd paBHO 9 m/c’. HailiTh CKOpOCTb,
TaHTeHL[Ma/IbHOE U TI0/THOe YCKOPEeHUSI TOUKU B TOT K€ MOMEHT BPEMEHU.

6. Touka ABWKETCS MO KPUBOM C TMOCTOSIHHBIM TaHTeHI[MaJbHbIM yCKOpPEHHEM
0,5 M/c>. OnpefenuTh TOJHOE YCKOPEHHe TOUKM Ha ydyacTKe KPUBOM C pajrycoM
KPUBM3HBI 3 M, eC/IM TOUKa JBUKeTCSA Ha 3TOM ydacTKe CO CKOPOCThIO 2 M/C.

7. Onck pasuycom 20 cm BpalljaeTcs COIrJIaCHO yPpaBHEHUIO:
0=A+Bt+Ct’, rme A=3pam; B=-1lpag/c; C=0,1pag/c’. Onpenenutsb
TaHreHI[Ma/JIbHOe, HOPMaJ/IbHOe U TOJTHOe YCKOPeHUS] TOUeK Ha OKPYKHOCTH JYCKa B KOHLIe
10 ¢ BpareHus.

8. C BbILIKA OpOCWIM KaMeHb B TOPU30HTA/IbHOM HarpaBieHUH. Yepe3 2 ¢ KaMeHb
yIiaj Ha 3eMJ/II0 Ha paccTossHuM 40 M OT OCHOBaHUSA BBILIKU. Oripefie/luTh Haua/JlbHYI U
KOHEUYHYI0 CKOPOCTH KaMHS.

9. Teno GpoiiieHO MO, YT7I0M K TOPHU30HTY C Hada/JbHOU cKopocThbio 10 m/c. Haiiti
CKOPOCTb Tejla B MOMEHT, KOr'/jJa OHO OKa3aJ/IoCh Ha BbICOTE 3 M.

Tema 2. /luHaMHUKa MaTepHa/ibHOM TOYKH M TOCTYNATeJbHOI0 /[BY)KeHUS
TBEep/i0ro Tesa.

1. C kKako¥ CW/IOM HY)KHO [eHMCTBOBAaTh Ha TeI0 MacChl 5 KT, uTOOBI OHO TIaZlaio
BePTUKA/ILHO BHU3 C YCKOpeHueM 15 m/c*?

2. TpamBaii, Tporasicb ¢ MecTa, ABIXETCS ¢ yckopenrem 0,5 m/c. Uepes 12 ¢ mocse
Havaja [BWKEHWS MOTODP BBIK/IIFOYAeTCI W TpaMBaul [BWKETCA [0 OCTaHOBKH.
Koadduiment Ttpenusi Ha Bcem mytd 0,01. HaliTh HauOOMBIIyI0O CKOPOCTH U BpPEMs
[BIWKeHUs TpaMmBas. KakoBO ero yCkopeHue Npu paBHO3ame/JjieHHOM ABWkeHUU? Kakoe
pacCcTosHYE TPOMET TpamMBau 3a BpeMs IBVKEHUS?

3. MOTOLMK/IMCT efileT TI0 TOPU30HTATbHOU [OPOre CO CKOPOCTBIO 72 KM/4, Jenas
noBopoT paauycom 100 M. Ha Kakoii yros mpy 3TOM OH [I0JDKEH, HaK/IOHUTBLCS, YTOOBI He
yIacTh Ipy [0BOpoTe?

4. 26. KameHb, npuBsi3aHHbIM K BepeBKe AJMHOM 50 CM, paBHOMEpPHO BpalllaeTCsl B
BEePTUKAJbHOM TIIOCKOCTU. [IpM KakoM 4acToTe BpallleHHsi BepeBKa pa30pBeTCs, eC/u
M3BECTHO, YTO OHA pa3pbIBaeTCs TIPU CWJIe HATSDKEHUs, PaBHOU [eCATUKPATHOU Cuile
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TSDKEeCTH, JeUCTBYIOLLed Ha KaMeHb ?

5. Hautu yckopeHue Tena, COCKa/b3bIBAlOLIEro C HAK/IOHHOW IIJIOCKOCTH,
obpasytomieii ¢ ropuszoHToM yrona 30°. Ko3dduimieHT TpeHWS MeXAy TeJIoOM U
r1ockocTbio 0,3.

6. K BepTvKanbHOW MPOBOJIOKE [IMHOW 5 M W IUIOLAJbI0 IONEPeYHOro CeueHust
2 MM® TIOZBEIlIeH Trpy3 Maccoii 5,1 Kr. B pesysibTaTe MpoBOJIOKa yaiuHKWIACh Ha 0,6 MM.
Haiitu moayns FOHra maTepuana npoBOJIOKU.

7. Jlogka maccoii 150 Kr u JnuHOUM 2,8 M HemNo/BU)KHA B cTosiuel Bojie. Phibak
Maccoi 90 Kr B JIoJjKe Mepexo/iuT ¢ Hoca Ha KopMy. [IpeHeOperasi CONpOTHBIEHUEM BO/bl,
orpejie/ivTe, Ha KAKOe PaCCTOsIHWe TP 3TOM CABUHETCS JIOJKa.

Tema 3. PaboTa u 7Heprus.

1. Msu paguycoMm 10 cM 1uiaBaeT B BOJle Tak, YTO ero LIeHTP MacC HaXxOAUTCS Ha
9 cM BbIIlIe TIOBEPXHOCTH BOAbI. Kakyto paboTy HaJj0 COBEPILNTh, YTOObI TIOTPY3UTh MY B
BOJY 10 AUaMeTpabHOM TJIOCKOCTH?

2. ABTOMOOW/IIL Maccou 2 T JBWKETCS B TOPY C YKJIOHOM 4 M Ha Kakzapie 100 m
nytu. Koapourment tpenus 0,08. Haiitu paboTy, coBepilaemMyio [ABUTraTesiemM
aBTOMOOW/IS Ha MyTH 3 KM, U MOIIHOCTh N, pa3BUBaeMyl0 ABUraTe/ieM, eC/Id W3BeCTHO,
YTO MyTh 3 KM OBLI MpoifieH 3a 4 MUH.

3. Haiiti paboTy A, KOTOPYIO HaJil0 COBEPIINTh, UTOOBI CKaTh MPY>KUHY Ha 20 cMm,
eCJ/IM U3BeCTHO, YTO CUJia MPONOPLIMOHA/IBHA CKAaTHUI0 U KeCTKOCTh NPYKUHBI 2,94 kH/m.

4. IBa a/IFOMMHMEBBIX IIAPUKA IIOTHOCTLIO p = 2,7 r/cM® paguycaMu 3 CM U 5 cM
compukacarTcss Jpyr ¢ gapyroM. Omnpependre MNOTeHLUAIbHYH) SHEPrUI0  UX
IPaBUTALIMOHHOTO B3aUMOJIeUCTBHS.

5. Teno CKOJIb3UT CHa4alla no HaKJIOHHOW MNJ1I0CKOCTMN,
cocTaBsisfowien yros 8° C ropnsoHTOM, a 3aTeM MO rOPU3OHTAJIbHOW
MOBEPXHOCTN. HanTnm KOIPPUUMEHT TPEeHUs Ha BCEM MyTU, €Cn
n3BeCTHO, 4TO TEJIO NMPOXoaAnT IO I'OpI/I3OHTa}'IbHOI7I MOBEPXHOCTW TO XKe
PaCCTosiHMe, YTO U 10 HAKJIOHHOW TJIOCKOCTH.

6. CrepkeHb W3 CTa/i [JIMHOM 2 M M IUIOI[AAbI0 IIOMEPEYHOro CeueHust 2 CM’
pacTIrvBaeTcsi HEKOTOpPOM CWiIoW, Tipu 3ToM  yjiauHeHwe 0,4 cM.  Beramciurb
MOTeHL[Ma/IbHYI0 SHEPTHI0 PACTSHYTOrO CTEP)KHS M 00beMHYI0 TIJIOTHOCTb SHEPTUM.

7. Ilynsa maccoli 15 1, neTsiasi C TOPM30HTa/IbHOU CKOpOCThIO 0,5 KM/C, TIonaZiaeT B
Oa/MCcTUYeCKuii MasiTHUK Maccoit 6 Kr u 3acTtpeBaeT B HeM. Oripefie/iuTe BBICOTY, Ha
KOTODPYIO TIOAHUMETCS MasiTHUK, OTTOJIKHYBILMCH TIOC/Ie yJapa.

Tema 4. [IluHaMuKa ABUKeHHUS TBEpAOro Tesa.

1. MaxoBUK, MOMEHT WHEpLMM KOTOpOro 63,6 Kr - M°, BpalljaeTcsa C YIJI0BOM
ckopocTero 31,4 pam/c. HaTu MOMEHT CW/I TOPMO’KeHWsl, TOJ, [eWCTBUEM KOTOPOro
MaxOBHK OCTaHaB/vMBaeTcs yepe3 BpeMs 20 ¢. MaxoBUK cUhTaTh OJHOPOAHBIM [JUCKOM.

2. OHOpOAHBIN CTep)KeHb AAMHOU 1 M 1 Maccou 0,5 KT BpalljaeTcsi B BepTUKaIbHOU
IJIOCKOCTA BOKPYT TOPW30HTAJbHOM OCH, MPOXOZsler 4vepe3 cepefuHy crepxHs. C
KaKUM YTJIOBbIM yCKOPDEHHEM BpalljaeTcsl CTeP>KeHb, eC/IA Ha HETO [|eMCTBYeT MOMEHT CHJT
98,1 MmH - m?

3. Auck maccoli 2 Kr KaTUTCs 0e3 CKOJIbKeHHUsl 110 TOPU30HTa/IbHOM TIJIOCKOCTH CO
CKOpOCTBIO 4 M/c. HalTu KNHeTUYeCKYI0 SHEepPryio AUCKa.
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4. Koneco, BpaujasiCb paBHO 3aMe//IEHHO, YMEHBLIW/IO 3a BpeMmsi 1 MUH 4acTOTy
Bpaujendss ot 300 o6/mMuH 10 180 00/MuH. MOMeHT MHepLuM Kojeca 2 Kr - M°. Haiitu
yT/I0OBO@ YCKOpeHHe Kojieca, MOMEeHT CHJI TOPMOXKeHHUsI, Pab0Ty CH/T TOPMOKEHUS U UMCJIO
0060pOTOB, CZe/laHHbIX KOJIecoM 3a 1 MUH.

5. Kapangam gmuHou 15 €M, NOCTaB/IeHHbIM BEPTUKA/IBLHO, MajilaeT Ha cTo/. Kakyro
YIJIOBYHO CKOPOCTb W JIMHEMHYHO CKOPOCTh OyAyT MMeTh B KOHIle TafleHHsl cepefiiHa U
BepXHHUM KOHel| KapaH/iala?

6. YenoBek, cToswMi Ha cKaMbe JKYKOBCKOTO, I€pXXUT B PyKaxX CTep)KeHb JJIMHOU
2,5M ¥ Maccou 8 Kr, pacrnoJio>KeHHbIM BEPTUKaJIbHO BO/Ib OCH BpallleHUs] CKaMerKU. JTa
cucteMa (CKaMbsi M 4esIOBeK) 00/1ajaeT MOMEHTOM HHepipn 10 Kr - M° ¥ Bpamjaercs C
yacToToi 12 Mun"'. Onpee/iuTe YaCcTOTY BpallleHHs] CUCTEMbI, €C/TU CTEP)KeHb IIOBEPHYTh
B 'OPU30HTA/IbHOE T10JI0KeHUe.

Tema 5. IIputskeHusi. Jj1eMeHThI TeOPHUH I10JIA.

1. Haiitu HOpMasbHOe YCKOpeHHWe, C KOTOPBLIM [BIKETCS 10 KPYroBOW OpOuTe
VCKYCCTBEHHBIM CIYTHUK 3eM/d, Haxozsammucs Ha BbicoTe 200 KM OT IOBEPXHOCTH
3emiu.

2. VcKyccTBeHHbIM CIyTHUK JIyHBI JBWXKETCS 10 KPYroBOM OpOWTe Ha BBICOTE
20 kM OT moBepxHOCTH JIyHbl. HaliTh NMHEMHYI0 CKOPOCTh JBW)KEHUS] 3TOTO CITYTHHKA,
riepro/; oOparieHusl.

3. Ha kakoii BbICOTe OT MOBEPXHOCTU 3eM/IM yCKOpPeHHe CBOOOJHOro TafieHusi
1 m/c*?

4. OnpepenvTe BHICOTY, Ha KOTOPOW YCKOpeHHWe CBOOOHOTO TiafieHHsi COCTaBJIsieT
25% OT ycKopeHHst CBOOOIHOTO TIaZIeHHsT Ha TIOBEPXHOCTH 3eMJTH.

5. ITepuop obpaiijeHUs] UICKYCCTBEHHOTO CIYTHHKA 3eM/u cocTaBysieT 3 u. Cuuras
ero opOUTy KPyroBOM, OTIpe/ie/IuTe, Ha KaKoi BBICOTe OT TIOBEPXHOCTH 3eMJId HaXOAUTCS
CITyTHUK.

Tema 6. J/1eMeHTbI MeXaHHUKH XKHJKOCTEeH.

1. OnpegenuTte pajuyC Karyid CIOUPTA, BBITEKAOIled W3 Y3KOM BepTUKaIbHOM
TpyOku paguycom 1 mvMm. CumTaTh, UTO B MOMEHT OTpbIBa Karuisi cdeprueckas.
TToBepxXHOCTHOe HaTsbKeHue crivpta 22 MH/M, a ero rtotHocts 0,8 r/cm®,

2. B kammwuisipe guamerpoM 100 MKM Boga mogHuMMaeTcsi Ha BbIicOTy 30 cMm.
OripezieiMTe MOBEPXHOCTHOE HATSKEHKE BOJIbI, €C/IH ee TIOTHOCTh 1 r/cm’,

3. CTtasibHOM 1IApUK JramMeTpoM 1 MM MajaeT ¢ MOCTOSSHHOM CKopocThio 0,185 cm/c
B OOJIBIIIOM COCY/ie, HAaIIOJTHEHHOM KaCTOPOBBIM Mac/joM. HaliTh AMHaMUUeCKYH0 BSI3KOCTh
KaCTOPOBOI'O Mac/a.

4. Bopa Teuet 110 TpyOe, TIpuueM 3a eAVHULY BpeMeHH uepe3 TIorepevyHoe ceueHre
TpyObI mpoTekaeT o6bemM Bozabl 200 cm®/c. [JuHamuueckas BA3KOCTh Bozbl 0,001 ITa - c.
[Ipy KakoM TIpefieTbHOM 3HaUeHWW [JuamMeTpa TPYyObl [BW)KeHHE BOJBI OCTaeTCs
JJaMHAHapHbIM?

5. Boja Teuer B rOpPU30HTA/NILHO PaCTOIOXKEHHOW TpyOe repeMeHHOTrO CeueHUsl.
CKOpOCTb BO/IbI B IIIMPOKOM yacTu TpyOb! paBHa 20 cM/c. Onpezie/TuTh CKOPOCTb B Y3KOM
yacTy TpyOBl, IaMeTp KOTOPOM B 1,5 pa3a MeHbIIIe iHaMeTpa IIHMPOKOI YacTH.

Tema 7. /1eMeHTbI Crielja/IbHOM TeOpPUH 0THOCUTE/IbHOCTH.
1. LMK/IOTPOH [aeT My4yOK 3/IEKTPOHOB C KWUHeTHueckou sHepruen 0,67 M>B.
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Kakyto 1010 CKOpOCTH CBeTa COCTaBJIsIeT CKOPOCTh 3/IEKTPOHOB B 3TOM ITyYKe?

2. Onpepnenvre CKOPOCTb [BW)XEHUSI PENSITUBUCTCKOW UYaCTHULIbI, €C/IM ee Macca B
7Ba pa3a 0oJibIlle MacChl MTOKOSI.

3. OmnpenenuTe, KaKyk YCKOPSIIOIIYH) PAa3HOCTb TOTEHLUA/TIOB [OJDKEH MPOWTH
3JIEKTPOH, UTOOBI ero Mpo/I0/ibHbIe pa3Mephbl YMEHBIIIUIUCH B [iBa pa3a.

4. Kakum wummnysbcoM 00/aZiaeT  37€KTPOH, IBWKYIIUHCS CO CKOPOCTBIO
4/5 c?

5. Kako#l KMHeTHYeCKOW >Hepruei o0/iaziaeT paHee TOKOUWBIIIEeCS Tejl0, eC/TH B
pe3yJ/ibTaTe YCKOPeHUs ero Macca yBeauuuiach Ha 2m,? KakoBa mosiHas 3Heprus Ttesa?
Ero vmnynsc?

6. Macca aBwKyIerocsi 3mekKTpoHa B 11 pa3 Oosibllle e€ro MacChl TTOKOSI.
OrnpefiemMTh KWUHETUYECKYHO SHEPTHIO 3JIEKTPOHA U €r0 MITYJIbC.

7. Kakyro 3/1eKTpUYeCcKyr0 pa3sHOCTb MOTEHLMasoB JO/DKEH MPOUTU TepBOHAYaIbHO
TIOKOMBILIMICS TIPOTOH, UTOOBI ero rmoJiHasi SHeprusi ctana B 11 pa3 6osibiiie SHepryuy mokosi?
Bo ckosbKo pa3 Bo3pacTeT Npy 3TOM ero macca?

Tema 8. Mexannueckue Ko/ie0aHus.

1. Teno wmaccoii 50 r coBepilaeT TapMOHHWUECKHWe KOyieOaHWs, OIMMChIBaeMble
ypaBHeHreM x =2,0 - 107 sin(20mt + m/2). OnpeesuTb MaKCUMalbHOE CMeIeHHe;
Hava/bHYI0 a3y, YacToTy KojiebaHWi: MaKCUMajbHYIO BO3BpallaloIIyl0 CUMY W
MaKCUMaJ/IbHYI0 KHHETHUECKYI0 SHEPrHI0 K0J1eO/MIoITerocs Tena.

. I JT o
2. YpaBHeHHe [BWXEHUsS TOUYKU [aHO B BUJE X :251n(§t+z)cm. Hawntu: nepuof

KoJiebaHUii; MaKCHMaJIbHYI0 CKOPOCTb TOUKH; ee MaKCUMaslbHOe YCKOPeHHe.
3. MarepuanbHast Touka mMaccod 20T coBeplllaeT rapMOHMYeCcKHe KosiebaHus 110

3aKOHy X =0,1cos »M.OrnipeziesuTe MOJIHYHO SHEPTHI0 3TOM TOUKU.

4t + 77
4

4. OpHOpOAHBIM cTep)KeHb JyuHOM 0,5M coBepilaeT Masble KojieOaHUS B
BEepPTUKaIbHOM TIJIOCKOCTH OKOJI0 TOPU30HTA/IbHOW OCH, MPOXO/SILEeNd uepe3 ero BepXHUU
KoHer]. HaliTu meprios; KonebaHui CTepyKHS.

5. MaTtemaThueCKul MasiTHHUK, COCTOSIIIUM W3 HUTU JJIMHHOW 1 M U CBHHIIOBOTO
IIlapy¥Ka pajidiycoM 2 CM, COBepIllaeT TapMOHHYeCKWe KojiebaHusi C aMIIMTY0M 6 cM.
OrnpefieniiTe: CKOPOCTh IIApUKAa TPU TPOXOXKAEHWU UM TIOJIOKEHUsS PaBHOBECHS;
MaKCHUMa/IbHOe 3HaueHure Bo3Bpallaroleii cusel. I1noTHOCTS cBUHLA 11,3 r/em’,

6. AMIUTUTYy/la 3aTyxalolux KoyiebaHWi MasTHUWKA 3a 2 MMH YMEeHbIIWIach B 2
pa3za. Onpesieute KO3 GULIMEHT 3aTyXaHUs O.

7. Jlorapudmuueckuii eKpeMeHT KomebaHuii MasstHuka paBeH 0,01. OmpegenuTe
YKCJIO TIOJTHBIX KOleOaHuUi MasiTHUKA /10 YMEeHbBIIIeHUs ero aMIUIUTY/Abl B 3 pa3a.

8. AMIIMTY/Ia 3aTyXarIyx KoyeOaHWi MasATHUKA 3a 2 MUH YMeHbIITHIach B 2 pa3a.
Omnpepenute K03hdOULIMEHT 3aTyXaHUSI.

Tema 9. Moneky/isapHas (pu3uKa.

1. Omnpegenute CKOpOoCTU MoJieKysa a3oTa mpu 27°C Haubosiee BepoOSITHYIO,
CpeJIHIO0 apU(PMETUUYECKYIO U CPEIHIOK KBaJpaTUYHYIO.

2. Ornpepenure [aBjieHWe, OKasblBaeMOe ra30M Ha CTeHKM COCyZa, eC/Id ero
miotHocTs  paBHa 0,01 Kr/M°, a cpefgHss KBaJpaThyHas CKOPOCTH MOJIEKY/l Tasa
cocrasiseT 480 m/c.
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3. Cpegnsisi anvHa cBoOogHOrO Tipobera MOJIEKY/ BOAOPOZA TIPU HOPMaJIbHBIX
yciioBusix coctaBmser 0,1 Mkm. OmpezenvuTe CpeHIO JJIMHY WX CBOOOAHOTO Tipobera
nipu pasiaenuu 0,1 mlla, ecnm Temriepatypa rasa 0CTaeTcsi MIOCTOSTHHOM.

4. HalTu cpefiHee UvCJIO CTOJKHOBEHUM B €JUHULYY BDEMEHU MOJIEKy/ a3oTa TMpu
nasyienuu 53,33 klla u Temnepatype 27°C.

5. Koadduiment auddys3un 1 BA3KOCTb KUC/IOPO/ia P HEKOTOPBIX YC/IOBUSIX PaBHbI
1,22 - 10° m*/c 1 19,5 mkIIa - ¢. HaiiTy TJIOTHOCTb KUC/IOPO/a, CPeJHIO [UIMHY CBOOOJHOIO
nipobera v cpefiHIO0 apr(MeTHUeCKy0 CKOPOCTh €ro MOJIEKY/I.

6. Kakoe uKc/I0 MOJIEKY/T HAXOAUTCA B KoMHarte ob6bemom 80 M mpu Temrmeparype
17°C v paBnenuun 100 kIIa?

7. [IBa GanioHa BMECTUMOCTBIO 3 JT ¥ 7 J1 HallOJIHEHbI COOTBETCTBEHHO KHC/IOPO/IOM
oy paBieHneM 200 kI[la u a3orom miog paBieHneM 300 kIla mpu  oAuMHAKOBOM
Temriepatrype. B 6amioHax mocie UX coeliiHeHHWsI 00pa3yeTcsi CMeCh Tra30B C TOW JKe
Temriepatypoi. OrpezenuTs JaBjieHre CMecH B Oa/iyioHax.

8. B BepTHKanbHO MOCTABAEHHOM LIWJIMHJpPE MO/, MOPILIHEM HaxoauTtcs ra3. Macca
MOpILHs paBHa 3 Kr, ero miomaas 20 cv®. Ha mopiuens Haxkaau ¢ cunoii 490 H, u oH
OITyCTHU/ICS 10 BBICOTHI 13 cM, cumTtas OT AHa LuauHApa. KakoB ObLT mepBOHada bHBINA
o0Bem rasza? AtmocdepHoe JaBieHre HOpMaabHOE, TeMIlepaTypa MMOCTOSTHHaSL.

9. Kucnopog, HaxoguTcs TIpU HOPMaJIbHBIX YC/I0BUSIX. Onpefenute KO3hDPUIHEHT
TeIJIONPOBOJAHOCTU KHUCIOpPOAa, ecid 3(PQPeKTUBHbIM AuaMeTp €ero MOJeKy/l paBeH
0,36 HMm.

Tema 10. OcHOBBI TEPpMOANHAMMKHU.

1. A3or maccou 10 r Haxoautcsi ripu Temneparype 290 K. Onpepenute CpeHIO0
KUHETUYECKYH0 SHEPTUI0 OZHOM MOJIEKY/bl a30Ta U CPeJHIOK) KMHETUUYECKYH) 3HEpPruto
BpallaTe/IbHOTO IB)KEHUSI BCeX MOJIeKYJI a30Ta. ['a3 cunrath uieanbHbIM.

2. HauiTu OTHOIIEeHue C,/Cy Ajsi Ta30BOM CMecH, cocTtosiujer U3 8r remusa u 16T
KUC/I0poJa.

3. IIpu u3obapHoM pacmmipernu 80 T kuciopoga c temriepatypoii 300 K ero o6bem
yBemunsicss B 1,5 pasa. OrnpefiedTb KOJIWUECTBO TeIUIOTHI, M3pPacXOJOBaHHOM Ha
HarpeBaHHe KHCJIOpPOJa, paboTy, COBEpIIeHHYIO [jiss ero pacliMpeHus, W H3MeHeHue
BHYTPEHHeU SHepruu rasa.

4. HaliTu mokasarenb aguabaTbl CMeCcH BOJIOpO/ia M HeOHa, eC/Id MacCOoBble [10/U
000uX ra3oB B CMeCH OZJMHAKOBbI U paBHbI 0,5.

5. Kucnopog maccou 10 r Haxoautcs ripy aaieHuu 300 kIla u temnepatype 10°C.
[Tocyie HarpeBaHus MPH IMOCTOSTHHOM JaBJIeHUH Ta3 3aHs1 00bem 10 1. HaiiTi KonmmuecTBo
TeTUIOThl, TOJyYeHHOe Tra30M, H3MeHeHWe BHYTpeHHeM 5JHepruM ra3a u pabory,
COBEPILEHHY0 ra30M IMPU PacClIVPEeHUH.

6. A3zoTr maccou 10,51 u3oTepMuuecku pacimmpsieTcs ripu Temreparype —23°C,
npuueM ero fAajieHue uaMeHsieTcsi 250 kIla o 100 kI1a. Halitu paboTy, coBepiiéHHYO
rasoM Ipu pacIIupeHu .

7. A3oT maccoit 280 r pacimpsieTcss B pe3yJibTaTe W300apHOro mpoiiecca Tpu
napyienun 1 MIla. Ormipefienvte: paboTy pacIivpeHust; KOHEUHbIM 00beM rasza, eciv Ha
paciuMpeHue 3aTpaueHa Terviorta 5 KK, a HauasbHas TeMrieparypa a3ora K.

8. Macca 10 r kuc/10poza, HaXOAALerocsl MPU HOPMaJIbHbIX YC/I0BUAX, CKUMaeTCs
no obvema 1,4 1. HaiiTu pmaBneHWe U TemriepaTypy KHCIOpOJa TOC/e CXKaTus, ec/d
KUC/IOPOJ| CXKUMaeTCsl M30TepMUYecku M aauabatudecku. Haiitu, paboTy ckaTusi B
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K&K OM U3 3TUX C/Iyyaes.
9. NpeanbHblli a3 coBepiuaeT UK KapHo. PaboTa n30TepMruueckoro paciimpeHus
rasza paBHa 5 /x. OnpezieuTb paboTy U30TEPMUYECKOTO CXKaTHsl, eC/Id TepMUUeCKUH K. II.
[. MK/ia paseH 0,2.
10. Macca 10 r kucnopoga HarpeBaetcs ot Temneparypbl 50°C go 150°C. Hautu
M3MeHeHre SHTPOITNH, eC/Id HarpeBaHue MPOUCXOAUT: U30X0PHUUeCKU; n300apuuecki.

Tema 11. PeanbHble ra3bl, )KUAKOCTH U TBepAbIe TeJia.

1. TlocrosHHbie Ban-gep-Baambca gyis Heona pasubl: 0,209 m* - H/Mons
1,7 - 10° m*/mMonb.  Haligure  KpUTHUeCcKWe  3HAUeHMs  MapaMeTPOB  COCTOSIHUA
(Temniepatypa, JaBjieHHEe U MOJIIPHBIN 00beM).

2. Hekoropslii ras 0,25 KMok 3aHuMaer o0wem 1 m°. Ilpu paciivpeduy rasa Jo
o0nema 1,2 M* Obl1a coBepieHa paboTa IPOTUB CUJI MEXMOJIEKY/IAPHOIO IPUTKEHMUS],
paBHas 1,42 k/[)x. OnpezenuTe TOIpaBKy d, BXOJSALIYIO B ypaBHeHHe BaH-zep-Baasnbca.

3. CtanpHOM 1IapuK AramMeTpoM 1 MM mnajaeT C MOCTOSSHHOU CKOpocThio 0,185 cm/c
B 0OJIBITIOM COCY/ie, HAITOJTHEHHOM KaCTOPOBBIM MacjioM. HalTH AMHaAMUUECKYIO BSI3KOCTh
KaCTOpOBOI'O Macsa.

4. B cocyne BMectumocThto 10 1 HaxoauTcsi a3oT maccou 0,25 kr. OnpegenuTs:
BHyTpeHHee /laB/ieHHe ra3a: COOCTBeHHBIM 005eM MOJIEKYI.

5. CranbHOI IIapUK IUIOTHOCTHIO 9 r/cm® umeromuit guametp 0,8 cM majaer
MOCTOSIHHOM CKOPOCTBIO B KACTOPOBOM Macje IJIOTHOCTBI0 0,96 r/cM® ¥ JUHaMUUeCKOM
Bs3koCcThi0 0,99 Ila - c. YuuThiBasi, UTO KpUTHUECKOe 3HaueHWe uMUC/Ia PelHO/b/CA
Re, = 0,5, ompeziesiiTe XapakTep /JBW)KeHUs Macja, 0OyC/IOB/IeHHbIN MajfieHWeM B HEM
1IapuKa.

6. I[To TpyOe TeueT MalIMHHOe Macia0. MaKcMMasnbHasi CKOPOCTh TIPU KOTODOH
OBIWDKeHWe Macja B JTOM  Tpybe  ocTaeTcsi  elje  JlAMUHAapHBIM,  paBHa
3,2 cm/c. TIpu Kakoil CKOPOCTH [ABI>)KEHUe T/MIepHHa B TOM >Ke TpyDe MepexoAuT u3
JTAMMHApHOTO B TypOy/ieHTHOe?

7. Victionb3ys 3akoH [ronoHra u I1Tty, onpepenure yaeabHble TEIIOEMKOCTH HAaTPUS
Y aJTFOMUHUSL.

8. [ns HarpeBaHus MeTa/uiMueckoro mmapuka Maccou 10r ot 20 mo 50 °C
3aTpaTWIy KOJIMYeCTBO TeIvIoThl, paBHOe 62,8 k. [lonb3ysace 3akoHoM [rosoHra v 11Ty,
onpeziesIMTe MaTepuraJl lapyKa.

IIpakTHueckue 3aHATHSA (TPeTUM ceMeCTP)

Tema 12. OCHOBBI /IeKTPOAUHAMHUKH.

1. Paccrosane mexay cBobomnbiMu 3apsizamu 180 HKn u 720 HKn paBHO 60 cwm.
OrnpefieUTh TOYKY Ha MPSIMOU, MPOXO/sILEeN uepe3 3apsi/ibl, B KOTOPOM HY>KHO TOMECTUTh
TpPeTUd 3apsifi Tak, uToObI CcHCTeMa 3apsifioB HaxoJulach B paBHOBecwH. Orpefie/UTh
Be/IMUMHY U 3HaK 3apsijia. Y CTONUMBOE WM HeyCTONUrBOe OyzeT paBHOBecHe?

2. TlpsMoM MeTa/lsTMYeCKUM CTepXKeHb [AWUAMEeTPOM 5CM U [JMHOM 4 M HeceT
pPaBHOMEDHO pacrpeferneHHbld 1O ero noBepxHocTh 3apsaz 500 HKn. Onpepenvtsb
HarpspKeHHOCTH T0J/1s1 B TOUKe, HaXO/sI[elCs POTUB CepeJMHbI CTEP)KHS Ha PaCCTOSIHUU
1 cM OT ero rMoBepxHOCTH.

3. e mnapasienbHble, OeCKOHEUHO [JIMHHbIE TIpsMble HUTU HeCyT 3apsj,
PaBHOMEDHO pacripe/ieJieHHbIM MO0 [JIMHe C JIMHeWHbIMM TioTHOcTsmu 0,1 MKKn/Mm u
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0,2 MxKsi/m. OrnipefieuTh CUTy B3aWMOJEWCTBUS, NPUXOJALLYIOCS Ha OTPEe30K HUTU
amuHoM 1 M. PaccTosiHve Mexxay HATSAMH paBHO 10 cwm.

4. Tlo TOHKOMY KOJIbHY paguycoM 10 cM paBHOMEpHO pacripejesieH 3apsj C
nvHerHOM moTHOCThIO 10 HK/M. OmnpesenuTh MoTeHLMaaA B TOYKe, jexkallled Ha OCHu
KOJIbL]a, HA PaCCTOSSHUU 5 CM OT LIeHTpa.

5. Oripefenire HarpsyKEHHOCTh 1015, CO3[aBaeMOro AWIIOJieM C 3JIeKTPUYeCKUM
mMomenToM 10°Ki-M Ha paccTosHMM 25CM OT L[eHTpa /WMo B HampaB/IeHHH,
TieprieHAUKYJIIPHOM OCH JUTIOJIS.

6. KonbLo paguycoM 5CM K3 TOHKOW IIPOBOJIOKM DPAaBHOMEDHO 3apshDKeHO C
JMMHeWHOW TIMoTHOCThIO 14 HKi/M.  OrmipefilenuTe  HaNpshKeHHOCTb TIOIST Ha  OCH,
TIPOXOJALLeN uepe3 L|eHTP KOJiblia, B TOUKe yJa/JleHHOW Ha pacctosinve 10 cm OT LjeHTpa
KOJIbLIA.

7. JlBa miapyka maccou 0,1 Kr KaK[bpIM MOJBellleHbl B OJHOM TOUKe Ha HUTIX
amuHoM 20 cM Kaxkzasi. [loiyumB oAMHAKOBBIA 3apsifi, LIAPHUKK PA30LUINCh TaK, YTO HUTU
oOpazoBanu Mexxy coboii yros 60°. HaitTu 3apsij KaXkI0TO I1apyKa.

8. TOHKUM [IVMHHBIM CTEP>XeHb PABHOMEDHO 3apsDKeH O JIMHEeWHOW IIJIOTHOCTBEO
10 mxKn/m. KakoBa cua, AercTBYrOIIasi Ha ToyeuHbld 3apsan 10 HKi, Haxopsumuics Ha
pacctostHuM 20 CM OT CTEP>KHs, BOJIM3U ero CepeIuHbI?

9. KonpeHcarop »3nekTpoeMKOCThi0 0,6 MK® ObUT 3apsbkeH [0 Ppa3HOCTH
noteHanoB 300 B 1 coefiHeH CO BTOPBIM KOHZIEHCATOPOM 3J1eKTPOeMKOCThHO 0,4 MKD,
3apsDKeHHBIM 10 pa3HOCTH ToTeHuManoB 150 B. Haiitu 3apsii, mepeTekilvii C MIacTUH
MepBOro KOHZAEeHCcaTopa Ha BTOPOM.

10. BmexTpoeMKOCTh OaTaper KOH/IeHCaTOpOB, 00pa30BaHHOM ABYMsI TIOC/Ie0BATE/TLHO
coenvHeHHbIMM KOHzeHcatopamy 100 nd, a 3apsg 20 vHKia. Oripesenure 371eKTPOEMKOCTb
BTOpPOT0 KOH/IEHCATOPa, a TaK/Ke Pa3sHOCTH TOTEHIMA/IOB Ha 00OK/Ia[Kax KaKO0ro KOHAeHCaTopa,
ey eMKOCTb niepsoro 200 nd.

11. DnekTpryeckoe MoJjie CO3/laHO 3apsbkeHHOW cdepoil paauyc Kotopoi 10 cM u
3apsiz 0,1 MK, KakoBa sHeprus 1oJisi, 3aK/itoueHHasi B 00beMe, orpaHUeHHOM cepoii u
KOHLIEHTPUUECKOM C Hel c(epuueckor MOBEPXHOCThIO, PaJiIMyC KOTOPOU B [JBa pas3a
Gosibliie paguyca cdepoi.

Tema 13. 3aK0HbI NOCTOSIHHOI'0 TOKa.

1. TIIOTHOCTL TOKa B MeJHOM IPOBOJHMKE paBHa 3 A/Mm’. HailiTi HampsykKeHHOCTh
9JIEKTPUUECKOr 0 T10J1s1 B [IPOBOJHUKE.

2. OnpepenuTh MJIOTHOCTb TOKA, TEKYIEro Mo pe3ucTOpy A/IWHOW 5 M, eC/d Ha
KOHLIAX €ero TojJep’KUBaeTCsd pa3HOCTb TOTeHUUanoB 2 B. YjesnbHOe COIpOTUB/IEHUE
marepuasa 2 - 10° Om - m.

3. Ornipejiesiite 3HEPruro0, BbIAESIOLIYIOCH B IPOBOAHUKe conpoTtusieHneM 10 Om
3a BpeMs 5 C, ec/iM CyJia TOKa M3MeHsjlacb paBHOMepHO oT 6 A o 10 A.

4. VCTOYHUK IIOCTOSIHHOI'O TOKa C BHYTpeHHUM corpoTtusieHreM 0,4 Om
TOJCOeJMHEH K Tapasile/ibHO coeuHEHHbIM pe3uctopaM 10 Om, 2 OM U KOHZAEeHCaTopy
éMkocTd 5 MK®. Oripegenure 3. [. C. UCTOYHUKA, €C/IM 3HEPrys 3JIeKTPUUeCKOro I10Js
KoHzeHcatopa 10 Mk/Dxk.

5. CornpoTuBieHHe BOJIb(PAMOBOM HUTU SJIEKTPUYECKOM JlaMIlbl B HaKa/JleHHOM
coctosHu B 10 pa3 Oosblile, yem mipu Temmneparype 15°C. Hailtu TemmepaTypHbIH
KO3(PhULIMeHT CONpOTHB/IEHUS BoJibPpama, eCauM TeMrlepaTypa Hakajla HUTH paBHa
1950°C.
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6. 3. A. c. uctouHuka Ttoka 1,5 B. Ornpefendts CONpoOTUB/IEHUEe Harpysku, IpU
KOTOpOM cuia ToKa B 1ien Oyet 0,6 A, ecii 1py KOPOTKOM 3aMbIKaHHHM OHa paBHa 2,5 A.

7. VICTOYHUMK TOCTOSHHOTO TOKa OJWH pa3 TOACOeIUHSIETCS K PpPe3UCTOpy
conportuBienueM 9 Om, apyrou pa3 — 16 OMm. B nepBoM M BTOPOM C/ydasix KOJMUECTBO
TeIIOThI, BblJe/IsAIoleecsl Ha pe3sucTopax 3a0/iHO U TO e BpeMs, 04MHaK0BO. Onpe/ie/iuTb
BHYTpPeHHee COMPOTUB/IEHWE UCTOYHHKA TOKaA.

8. Tlpu cune Toka 3 A BO BHeIIHed Ienu OaTtaper aKKyMYJISAITOPOB BbIJE/ISeTCS
MoIHOCTh 18 BT, mpu cune toka 1 A — cootBercTtBeHHO 10 BT. Onpepenuts 3. 4. C. U
BHyTpeHHee COTIPOTHB/IeHUe OaTapeu.

9. DrnekTposauTUUecKoe cepeOpeHue W3[enus MPOTeKaso TPU TJIOTHOCTU TOKa
0,5 A/am®. CKOJIBKO BpeMeHH ToTpedyeTcs i TOro, urto0bl Ha W3jenud 0b6pa3oBajcs
cyioii cepebpa TOJIITMHONW 7 MKM, €CJTH BBIXOZ, I10 TOKY paBeH 85%7?

10. HanpuTe cuny TOKa HAaCBIL[eHHWS B MOHU3ALMOHHOW Kamepe, eC/iM MOHU3aTop
oOpasyer exxecekyHaHo 10° map moHoB B 1 cM’. Ilnomjaab Kakgoro siaekrpoga 1 am?,
pacCTosiHUe MeXXy HUMU 5 CM.

Tema 14. MarauTHoe movie.

1. Tlo mpssMomMy OeCKOHEUHO JIWHHOMY IIPOBOJHUKY TeueT TOK cumoi 50 A.
OrnipefieUTh MarHUTHYI0 WHAYKIUIO B TOUKe, yJajleHHOM Ha pacCTOsTHUe 5 CM OT
TIPOBO/JHUKA.

2. CKO/JIbKO BUTKOB Ha CaHTHUMeTpe /[JUHbI [JOJ/DKEH CO/lepXKaTb cojieHouf, Oe3
CepJeuHHKa, yToObl MHAYKLMS MarHUTHOIO 10/ BHYTPU Hero Obiia He meHee 8,2 - 107
T ripu cusie Toka 4,3 A?

3. IIpoBofHMK C TOKOM IiepemelljaeTcsi B OJHOPOJHOM MarHUTHOM II0jle C
vHAyKouen 1,2 Tn nepneHguKyJ/ISIpHO K JIMHUSM UHAYKUWAA Ha pacctosgaue 0,25 M. Kakas
TIpU 3TOM CoBepitiaeTcss pabora? [InvHa rnpoBogHuKa paBHa 0,4 M, Cu/la TOKa B HEM pPaBHa
21 A.

4. [lo pBymM mnapa/ieflbHbIM MOPSAMBIM MPOBOJAM JIMHOW 2,5M KaX[AbIH,
HaxOASIIUMUCA Ha paccTtossHuu 20 cM Apyr OT JApyra, TeKyT OJWHAKOBble TOKU CHJION
1 KA. Beiunc/UTh CUTy B3aUMO/IeUCTBUSI MEXX/Ty TTPOBO/IaMM.

5. [IpoBONOUHBIA BUTOK PaZiuyCOM 5 CM HaxOJUTCSI B OAHOPOJHOM MAarHUTHOM
Tojie HampsDKeHHOCThI0 2 KA/M. TlmockocTk BUTKa obpasyet yron 60° ¢ HarpaBjieHHeM
niosisi. [To BUTKY TeueT TOK 4 A. HaliTu MexaHUYeCKUM MOMEHT, JeMCTBYIOIIUM Ha BUTOK.

6. OmpefenuTb HaMps>KeHHOCTb MarHUTHOIO TI0Jis, CO3JaBaeMOro TOKOM 6 A,
TeKYILMM I10 [IPOBOJY, COTHYTOMY B BH/ie IPIMOYI0JIbHUKA CO CTOpoHaMu 6 cMm U 30 cm, B
ero LieHTpe.

7. Bo CKOJIBKO pa3 M3MEeHATCS UHIYKTUBHOCTb M TOTOKOCIeTIeHe KaTyIikd 6e3
cepieuHKa, eC/Id YKMC/I0 BUTKOB B Hell YBeJMUUTD B /iBa pa3a 0e3 M3MeHeHUs JIMHeHHBIX
pa3MmepoB? CHjly TOKa CYMTATh TTOCTOSTHHOM.

8. DNeKTpOoH, BAETAaLIWA B OAHOPOAHOE MarHUTHOE MoJie o, yryioM 60° K TMHUSIM
MaTHUTHOMW WHAYKLIAW, ABIKETCS TI0 Cripanu AuaMetpoM 10 cM ¢ rieproZioM oOpalijeHust
6 - 10” c. Onpeie/ITh CKOPOCTh 3JIEKTPOHA, MArHUTHYIO MH/YKIMIO TIOJIS U II1ar CITAPAJIH.

9. DOneKTpoH [JBWXKETCHd M0 OKPY)KHOCTM B OJHOPOAHOM MAarHUTHOM TiOjie
Hanps>KeHHOCThIO0 10 KA/M. BBIUMC/IUTE TIepro/, BpallleHus 3/IeKTPOHa.

10. BbIYMC/IUTB TUIOTHOCTh SHEPTUM MarHWTHOTO TOJISI B KEeJIe3HOM CepJleUHUKe
3aMKHYTOT'O COJIEHOKM/Ia, eC/TA HaTIpsSyKeHHOCTh HaMarHWUMBaroLLero moss pasHa 1,2 kA/wm.
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Tema 15. J/leKTpOMarHMTHasA UHAYKIMS.

1. ITpoBO/IOYHAsA TIPAMOYTO/IbHAS paMKa CO CTOpOHamMHU 16 ¢cM ¥ 5 €M pacrio/ioXKeHa
B OJHOPOAHOM MarHUTHOM TMOJie TIePNeHAUKYJSPHO K JIMHUSIM MarHATHOW WHJIYKLIWW.
OrnpefieiTe UHAYKLUIO 3TOrO IO/ eC/v Tpu ero ucuesHoBeHuu 3a 0,015 ¢ B pamke
HaBOJUTCSA CPeHsis 3. 1. ¢. 5 - 107 B.

2. Ipsimoui mipoBoA, AavHOM 40 CM BWXKETCS B OZJHOPOJAHOM MarHUTHOM MOJie CO
CKOPOCTBIO 5 M/C TIepIeHAUKYJISIPHO JMHUSAM WMHIYKLYWA. Pa3HOCTh MOTEHL[UA/IOB MEXAY
KoHLjaMu nipoBozia 0,6 B. BeruncimTe MHAYKLUIO MAarHUTHOTO TTOJIS.

3. TlpoBo/sOouUHBIM BUTOK paguycoM 4 cM, umerowud conpotusiaeHue 0,01 Ow,
HaxOJUTCSI B OJHOPOJHOM MarHUTHOM moJjie ¢ uHAykKuuen 0,04 Ta. IlnockocTe paMku
cocrassigeTr yroa 30° C JIMHUAMU UHOYKUUM T10J19. Kakoe KOJIMUeCTBO 3JIeKTpUYeCTBa
TIpOTeYeT 10 BUTKY, €C/IM MarHUTHOE T10J1e UCUe3HeT?

4. VIHAyKTUBHOCThL KaTyiiku 6e3 cepgeunuka 0,02 'H. Kakoe moTokociierieHue
CO3/aeTcs, Korja rno 0OMoTKe TeueT TOK 5 A?

5. Conenouyp cogepxut 1000 BuTkoB. Ilnomans ceuenus cepgeunyka 10 cv?. ITo
00MOTKe TeueT TOK, CO3ZalOIui moje ¢ wHAyKUued 1,5 Tn. Halitu cpeaHioro 3. . C.
VH/YKLIUY, BO3HUKAOLIeN B COJIEHOW/ e, eC/IM TOK YMEHBIIUTCS A0 HyJis1 3a 500 MKcC.

6. Ha Q/IMHHOM CepJieyHrKe CceuyeHHeM 1 CM° HaXOJUTCS HAMOTKA C IUIOTHOCTBIO
BUTKOB 15cm”. TloBepX HaMOTKM HajeTa KOpPOTKas Karyllka C 4ucjioM BUTKOB 100.
BelurcivTe B3aMMHYH) WHAYKTUBHOCTb 3TOW CUCTEMBbI. MarHuTHasi TPOHUI[aeMOCTb
Marepuana cepgeuHuka 200.

7. Ec/ii cuia TOKa, TpoXodlLlero B coieHouze, usmensiercs Ha 50 A B ceKyHZy, TO
Ha KOHI[aX OOMOTKH COJIEHOHW/Ia BO3HMKaeT 3. /. ¢. camouHaykuyu 0,08 B. Ornpeznenvrtsb
VH/JYKTUBHOCTb COJIEHOU/IA.

8. Ilo gmMHHOMY TIPSIMOJTMHEMHOMY TIDOBOJHMKY TeueT TOK 3 A. Ompepenure, Kak
yObiBaeT 0ObeMHasl TIJIOTHOCTh SHEPTHH MarHUTHOTO TIOJS C PacCTOSIHHEM OT TIPSIMOTO
TOoKa. HaiiuTe 00beMHYIO TIJIOTHOCTb SHEPrHM Ha PacCTOSIHUK 5 CM OT TMPSIMOTO TOKa.
Cpepna — BO34yX.

Tema 16. J1eKTpOMarHUTHbIE KO/Ie0aHUSA.

1. MakcuMasibHOe HarpsbkeHre B KoiebaTe/TbHOM KOHTYpe, COCTOSIIIIEM M3 KaTYIIKH
vHAYKTUBHOCTBIO 5000 cMm u  kKoHzaeHcatopa emkocTteto 12000 cm, paBHOo 1,2 B.
CorpoTuB/ieHHe HUUTOXKHO Mano. Onpeaenuts 3(OPeKTUBHYIO BeJITMUMHY TOKa B KOHTYpe,
MaKCHMMaJIbHOe 3HaueHre MarHUTHOT0 MOTOKA, eC/IU UKC/I0 BUTKOB KaTyILKK 28.

2. KonebarenbHbI KOHTYP COJEPXKMT COJIEHOW[, JJMHOW 5 CM, TIJIO[A/bIO
TIOIepPeyHoro ceuenus 1,5 cm®, KOTOpbI cogepXUT 500 BUTKOB U MJIOCKUI KOHEHCATOP
paccTosiHie MeXIy IIaCTMHAMK Kotoporo 1,5 MM, ¢ miomageo 100 cvm®. Omnpepenure
YacTOTy COOCTBEHHBIX KOyie0aHUi KOHTYpa.

3. DHeprus CBOOOAHBIX He3aTyXaloluX KoyiebaHUW, MPOUCXOAAUX B
KonebaresbHOM KOHTYpe, cocTtaBisieT 0,2 m/Dk. TIpy Me[jieHHOM pa3JBUraHWU TUIAaCTUH
KOH/IeHCaTopa YacToTa KojebaHuii yBennuwiack B 2 pa3a. Ompegenure paborty,
COBEPILEHHYO MMPOTUB CUJT 3JIEKTPUYECKOTO TOJISL.

4. B uenp mnepemeHHOro TOKa HarnpsbkeHnemM 220B wu wactorou 50 I'mg
1oC/ieflIoBaTeIbHO  BK/IFOUEHbl  pe3ucTop  corpotuBjieHMeM 100 Om,  KkaTyllka
VHAYKTUBHOCTBIO 0,5 I'H U KOHZeHcaTop 3/1eKTpoeMKOCTh0 10 MK®D. Ompepenure CUly
TOKa B L[elH, MaJleHre HarpsyKeHUs Ha aKTUBHOM COITIPOTHMBIIEHUH, TaJleHre HarpsyKeHUst
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Ha KOH/|eHCaTope, MajleHre HallpsyKeHUsl Ha KaTyllKe.

5. KosiebaTe/nbHBIM KOHTYP COCTOMT U3 KOH/eHCAaTOpa eMKOCThbI0 3 H® U KaTyIIKU
VH/JYKTUBHOCTH (CO/IEHOUZA), HAMOTaHHOMW BIVIOTHYIO U3 MeJHOU MPOBOJIOKY IXUAMETPOM
0,5 mm. [InuHa katyiiku 30 cM. BHyTpu KaTyiiku — Bo3ayx. Haligure jiorapudmudeckuii
JleKpeMeHT 3aTyXaHus. Y eJlbHOe COIPOTUB/IeHVe MeId 3a,aHo.

6. Llerb mepeMeHHOr0 TOKa COCTOMT W3 MOC/e[0BaTeIbHO COeMHEeHHbIX KaTYILKHY,
KOH/IeHCAaTopa W pe3rCTopa. AMIUIMTYJHOe 3HaueHWe CyMMapHOrO HarpsbKeHUsl Ha
KaTyllKe U KOoHJeHcaTope 173 B, a aMIyiMTyJHOe 3HaueHue HarpsykeHUs Ha pe3rcTope
100 B. Onpepenute caBur ¢a3 MexXay CUIOK TOKAa YU BHEIITHUM HarpsKeHUEM.

7. Cuia ToKa B KoJjiebaTe/TbHOM KOHTYpe, CojieprKallleM KaTylIKy UHAYKTUBHOCTbBIO
0,1I'M wu KOHAEHCaTOp, CO BpeMeHeM U3MeHSIeTCd  COrJIACHO  YPaBHEHUIO
i = 0,1 sin 2007tt, A. OmnpezenuTe: TepHo/, KonebaHM, 371€KTPOEMKOCTh KOHZAEHCaTopa,
MaKCHMasnbHOe HarpsbkeHre Ha 00K/Ia/ikaX KOHJeHCaTOpa, MaKCHUMa/IbHYH SHEepPrHio
MAarHUTHOI'O 10JIs], MAaKCUMaJ/IbHYI0 SHEPIUI0 3/IeKTPUUECKOro MoJIs.

IIpakTHueckue 3aHATHSA (UeTBEPTHIN CeMeCTP)

Tema 17. BostHOBBIe npo1ecchl

1. Haiitii [JyIMHy BOJIHBI KojieOaHwsi, Tiepuo/, Kotoporo pasen 107* cek. CKopocCTh
pacripocTpaHeHus Koyebanumii 3 - 10° m/c.

2. OrpefieiiTh AJMHY CTOSTUEM BOJIHBI M UaCTOTY KoJieOaHWM BUOpaTopa, eciu
pacCTosiHue MeXAy TIepBbiIM U TpeTbUM y3jiaMd paBHO /7,8 CM, a CKOPOCTH
pacrpocTpaHeHHs KoyiebaHuii cocTaBmisieT 342 M/c.

3. Tloe3g mMpOXOAWUT CO CKOPOCTBbHO 54 KM/U4 MUMO HETIOJBMKHOTO MPUEMHHKa U
NOZAeT 3BYKOBOM CUrHasl. [IpMeMHUK BOCTIpMHMMaeT CKauyok yactotou 53 I'y. [IpuHumas
CKOpPOCTb 3ByKa paBHOM 340 m/c, ompezienuTe 4acTOTy TOHa 3BYKOBOI'O CUrHaja TyJKa
roesza.

4. [lnvHa 3/1€eKTPOMAarHWTHOM BOJHBI B BaKyyMe, Ha KOTOPYK) HaCTpOeH
KosiebaTe/IbHbIM KOHTYD, paBHa 12 M. [IpeHeOperasi akTUBHBIM COTIPOTUBJ/IEHHEM KOHTYPa,
oTipejie/iiTe MaKCHMasbHBIM 3apsii Ha 0OK/aZikaX KOH/eHCAaTopa, eC/M MaKCHUMaslbHast
Cu/ia ToKa B KOHType 1 A.

5. B BakyyMe BJ0/Ib OCU pacCIpOCTpaHseTCs IIJIOCKAs 3/1eKTPOMarHWTHas BOJIHA.
AMIIMTY/[ila HaTpSUKeHHOCTU 3JIeKTPUYecKoro roJisg BojHbl paBHa 10 B/m. Ompepenure
aMILUIUTYZy HalpsKEHHOCTH MarHUTHOTO T10J151 BOJTHBI.

6. Ha kakyro JjivHy BOJIHBI Oy/leT pPe30HMPOBAaTh KOHTYP, COCTOSIIIAN W3 KaTYIIKH
VHAYKTUBHOCTHIO 4 MKI'H ¥ KOHZleHcaTopa 3/1eKTPOeMKOCThI0 1,11 HD?

7. UupykTuBHOCTL L KonebartenbHoro KoHTtypa paBHa 0,5 MI'H. KakoBa momkHa
OBbITh 3/IEKTPOEMKOCTh KOHTYPA, YTOObI OH Pe30HUPOBaI Ha A/IMHY BoytHbI 300 M?

Tema 18. BoiHoBas onTHKa.

1. Ha myTs CBeTOBOW BOJIHBI, HAYLIEM B BO3AyXe, MOCTaBWIA CTEK/ISHHYIO
MJIaCTUHKY TOMIMHOM 1 MM. Ha CKOTBKO U3MEHHUTCS ONTHYecKast JjIMHa IyTH, eC/IA BOJTHA
rajiaeT Ha TJIaCTUHKY HOPMaJIbHO U 110, yryioMm 30°.

2. B omnbite FOHra paccrosHue wmexay wjensmu paBHo 0,8 mm. Ha kakom
pacCTOSTHUM  OT  Lefield  cjefyeT  pacrloioOKUTh  9KpaH, uToObl  IIMPUHA
VMHTepdepeHIIMOHHOM M0JI0ChI OKa3aiach paBHOU 2 MM?

3. Ha MbUIBHYIO TIIEHKY, HaxXOZSLIYHOCS B BO3AyXe, MafaeT HOPMalabHO MYyYOK

25



nyueit Gesoro cBerta. [Ipy Kakodl HavMeHbBIIeW TOJIIMHE TJIEHKA OTPa)KeHHBIA CBET C
AMuHOM  BOJIHBL 0,56 MKM  OKa)KeTCsi MAaKCHMa/JlbHO YCW/IEHHbIM B  pe3yJ/bTare
yuHTepdepeHun?

4. YcraHoBKa 151 TonydeHusi KoJsiel] HproTOHa ocBelllaeTCss MOHOXPOMAaTUUYeCKUM
CBETOM, TaJaroIM TI0 HOPMa/ld K TIOBEPXHOCTH IJIaCTUHKHU. HabstogeHue Befetcs B
OTpaKeHHOM CBeTe. Pasnycel ABYX COCeJHUX TeMHbIX Kosiel] 4 MM U 4,38 mm. Paguyc
KPUBM3HBI JTMH3bI 6,4 M. HaliTh MOpsiiKOBble HOMepa KoJiel] U IJIMHY BOJIHBI MaZatolllero
cBeTa.

5. PaccrosiHue mexay [aByMs 1jessMd B onbiTe FOHra 0,5 MM, JjiMHa BOJIHBI
nagatoiiero usnyueHus 0,6 mxm. OrnpefiesiiTe pacCTosiHUMEe OT IIiesied [0 9KpaHa, eciau
IIMpPUHa MHTep(depeHIIMOHHbBIX T10/I0C paBHa 1,2 MM.

6. IndpakiyonHas pemretka, uMmerorrjas 500 mTpuxoB Ha 1 MM, 0Opa3yeT CIeKTp
Ha 3KpaHe, OTCTOsALIeM OT JUH3bl Ha 1 M. Ornpefesnvre, HAa KaKOM pPacCTOSIHUU JAPYr OT
apyra 0yayT HaXOAUThCS (PUOIeTOBbIe IPAHMULIbI CIIEKTPOB BTOPOTO TTOPSIIKA.

7. OnpefienuTe yrjoBYHO AUCIEPCUI0 AUGPAKLIMOHHOW pellieTK /sl I/TUMHbI BOTHbI
589 HM B CIIeKTpe 1epBoro rnopsaka. IlocrosHHas pemeTku 2,5 - 10* cm.

8. Ha myTu miockod CBeTOBOM BOJIHBI AjWHOW 580 HM mocCTaBWIM Auadparmy C
KPYIJ/IbIM OTBEPCTHEM U Ha PacCTOSIHUM 85 CM OT Hee — 3KpaH. [Ipy KakoM MUHUMa/IbHOM
3HaUeHUM pajuyca OTBEepPCTUS L[eHTP AU(PaKIMOHHOM KapTUHBI Ha JKpaHe HMeeT
MUHUMAJIbHYI0 OCBELLeHHOCTh?

9. Ha miesib MpUHOM 2 MKM MajiaeT napasuie/ibHbli My4OoK MOHOXPOMAaTUUeCKOro
cBeTa C AauHOM BomHBI 589 HM. Ilog Kakumu yriaamMu OyayT HaOmrOAaThCs
Av(pakKLMOHHbIE MUHUMYMBI CBETa?

10. Cko/IbKO IITPUXOB Ha KaXAbldi MWUIMMETP COJep)XUT Ju(pakLroHHas
pellieTKa, eciv Npy HaO/MIoIeHd B MOHOXPOMaTUUeCKOM CBeTe C JI/TMHOM BOHbI 0,6 MKM
MaKCHUMYM IIATOr0 TOpsiIKa OTK/IOHeH Ha yroJ 18°?

11. Onpenenvre paguyC uyeTBepTOM 30HbI DpeHess, eC/id pafuyC BTOPOM 30HBI
®dpeHeJisi AJ1s TJIOCKOTO BOTHOBOTO (PpOHTA paBeH 2 M.

12. CreneHp monsipy3alid YaCTUYHO TIOJSIpU30BaHHOrO cBeta paBHa 0,5. Bo
CKOJIbKO pa3 OT/IMYaeTCsd MaKCUMaJibHasi WHTEHCHMBHOCTb CBeTa, MpOLIeJIlero 4yepes
aHa/M3aTop, OT MUHUMA/IbHOW UHTEHCUBHOCTHU?

13. IlpenenbHBIA YroJ MOJTHOTO BHYTPEHHET0 OTPa)KeHUsI Ha FPaHULIe KUJKOCTU C
Bo3ayxoM 43°. Ompezmenutb yros bproctepa s Jiyuya, majaroliero u3 BO3[yxa Ha
MOBEPXHOCTb 3TOW JKUJKOCTH.

14. Ha HuUKOJIb TlafiaeT My4yoK 4aCTUYHO-TIOIAPU30BaHHOIO cBeTa. [Ipy HekoTOpOM
MOJIO’KEHWW HUKO/S MWHTEeHCHBHOCTb CBeTa, TIPOLIeJIIero uepe3 Hero, Crajaa
MUHUManbHOM. Korga TmoCKOCTh TPOMYyCKaHWs HUKOJS TOBEpHY/IM Ha yroa 45°,
VHTEeHCUBHOCTH CBeTa Bo3pocia B 1,5 pasa. Onpezie/iiTh CTerneHs o/spyu3auu cBeTa.

Tema 19. OcHOBBI KBAaHTOBOU (PU3HUKH.

1. DHepreTMyeckas CBETUMOCTb uepHOoro Ttesa 10 kBt/m°. Ompegenwre [JIdHY
BO/IHBI, COOTBETCTBYIOILYIO MaKCHMyMy CHEKTpPaJbHOW IJIOTHOCTA 3SHEPreTHUYecKou
CBETUMOCTH 3TOrO TeJa.

2. Ha kakyto AnuHY BOJIHBI MPUXOAUTCS MaKCHMyM H3/yudaTelbHON CroCOOHOCTH
abCo/MIOTHO YepHOTO Teja, WMeIIero TeMIiepaTypy, paBHYH TemIiepaType
yejIoBeyeckoro Tena, T. e. 37°C.
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3. Ilpu HarpeBaHuM abCOMIOTHO YEPHOTO Tejla [/IMHA BOJIHBI, Ha KOTOPYHO
MPUXOJUTCS MaKCUMyM CIIeKTPaJIbHOW IUIOTHOCTHM SHEPreTUYeCcKOM CBETUMOCTH,
vsMeHwnacb 0T 600HM fgo 500 HM. Bo CKOIBKO pa3 m0Opu S5TOM  U3MEHW/Iach
SHepreTuyeckas CBeTUMOCTb TeJjia?

4. OnpefienUTh TeMIEpaTypy YepHOro Tesia, IPU KOTOPOW MakKCMMYyM CITeKTpaibHOU
MJIOTHOCTU 3HEPreTUYeCKOW CBETUMOCTM MPUXOAUTCS Ha KPACHYH TPaHULy BUIAMOTO
CreKTpa C JAJMHOU BOJIHBI 750 HM, Ha (PUONETOBYIO C JIMHOW BOJTHBI 380 HM.

5. DHepreTuyeckue CBETMMOCTHM YEPHOr0 M Ceporo Tejl OJWHAKOBbI U DPaBHBI
500 Br/m®. Haiigure TemrepaTypsl 3TUX Tesl. KosddUIMEHT MOr/oieHus ceporo Tesa
0,5.

6. Onpefenutb MaKCUMa/IbHYI0 CKOPOCTb (POTO3/IEKTPOHOB, BbIIETAOLIUX U3
MeTaslia ToJ, IeUCTBUEM y-U3JlydeHus C AJIMHOU BOHbI 0,3 HM.

7. HauTu MakcUMalbHBIM WMITYJIbC, TepefaBaeMbld MOBEPXHOCTH MeTaslia TpU
BbI/IeTe Ka)KJOT0 3JIEKTPOHA, eC/TM OHU BBIPHIBAIOTCS M3 TIOBEPXHOCTH MeTaslia C paboToi
BbIxo/1a 4,5 3B 1oz, AeiicTBreM (OTOHOB C 3Heprueii 4,9 3B.

8. Kakyto sHepruto /o/bkeH UMeTh (POTOH, uTOOBI ero macca Oblia paBHa macce
TIOKOSI 3J7IEKTPOHA?

9. Ha moBepxHOCTb 2 M° TIEPINEHAVKYIspHO el 3a 1c  mazjaer
3,87 - 10*' (oroHOB u3MyueHuss C AaMHON BomHBI 0,64 MKM. OmpejennTs CBETOBOE
[laBjieHre Ha 3epKa/lbHYI0 [I0BepPXHOCTb, YEpHYH II0BepXHOCTb M TIOBEPXHOCTb C
K03 urmenTom otpakenus 0,67

10. Ha wupeaJbHO OTPAKaMOLIYIO TOBEPXHOCThL IUIOMIAZALI0 5 cM® 3a 3 MUH
HOPMaJ/IbHO TIaJlaeT MOHOXPOMaTUUeCKUM CBeT, 3Heprus Kotoporo 9 k. Onpepenute
00/Ty4yeHHOCTh TIOBEPXHOCTH U CBETOBOE JiaBJIeHUe, OKa3bIBaeMoe Ha 3Ty MOBEPXHOCTb.

11. Yron paccessHUSI peHTI€HOBCKHUX JIyyel C JJIMHOW BOJIHBI 5 NM paBeH 30°, a
3JIEKTPOHBI OTZAauM ABWXKYTCSA ToZ, yriiom 60° K HarpaB/IeHUIO Majarinux gdydyer. Hantu
MMITyJ/IbChl 3/IEKTPOHOB OT/laul U (POTOHOB PACCESTHHBIX JTyUel.

12. PentreHoBckuii (otoH c »3Heprueir 0,511 M3B paccesH Ha cBoGoAHOM
3/IeKTpOHe. JHeprusi paccesHHoro (ortoHa 0,2 MsB. Onpefenuts yron pacCesHHOTrO
dboToHa.

Tema 20. Pu3uKa aTOMOB U KOHJJ€HCUPOBAHHOI'0 COCTOSIHMSA BelllecTBa.

1. TlpencraBbTe: 1) ypaBHeHuwe IllpenviHrepa [/ CTal[MOHApPHBIX COCTOSIHUM
5/IeKTPOHA, HaXOASILerocss B aToMe BOJOPO/a; 2) COOCTBeHHble 3HAueHWs] SHEepruw,
YAOBJ/IETBOPSIIOLIME ypaBHeHUIO; 3) rpauK MOTeHLMalbHOW SHEPrUU B3aUMOZENCTBUS
3/IeKTPOHa C SiAPOM; 4) BO3MOJKHbIE IUCKPEeTHbIe 3HaUeHHsI SHEPTUU Ha 3TOM rpaduke.

2. 3aro/THeHHOM 3/IeKTPOHHOM 0060/10UKe COOTBETCTBYET IJIaBHOe KBAaHTOBOE UHCJIO
n = 3. Haiiiure uyuClI0 37€KTPOHOB B 3TOH 000/70uKe, KOTOpble WUMEIOT OZMHAKOBbIE
cefyroIye KBaHTOBbIe uncaa: 1) ms =—1/2; 2) m; = 0; 3) m; = -1, ms = 1/2.

3. 3anuiuuiTe KBAHTOBBIE UMC/a, OMpeJesSIolIMe BHEIIHWM, WM BaJIeHTHBIU,
3JIEKTPOH B OCHOBHOM COCTOSIHWUM aTOMa HaTpUsl.

4. Tlonw3ysace [leproguuecko CUCTEMOW 3JIEMEHTOB, 3allWIIWTE CUMBOJUYECKU
3JIEKTPOHHYIO KOH(PUTypaLvi0 aTOMa MeJld B OCHOBHOM COCTOSIHUM.

5. B arome Bosbbhpama 3/7eKTpOH Iiepemiel ¢ M-000710ukd Ha L-000/0UKYy.
IIpviHMMas TOCTOSSHHYIO 3KpaHUpPOBaHUA O = 5,63, orpeje/vdre 3Heprur0 UCIYyL|eHHOro
dboToHa.
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Tema 21. OcHoBbI (U3UKH TBEP/OT0 TeJia.

1. ObBsACHWTE, KaK W3MEHHUTCS] SHEPreTUUeCKUM CIIeKTP Ba/JIeHTHBIX 371eKTPOHOB,
ecJId Yuc/io 06pa3yromx KpUCTa/ll aTOMOB YBEIMUUTE B 3 pasa.

2. UeM 0ObsICHsIeTCS BOSHMKHOBEHHE TPU KOHTAKTe /BYX MeTa/uioB: 1) BHeIlIHel
KOHTAaKTHOW  Pa3HOCTM TOTeHLUanoB? 2) BHYTPEHHEMl KOHTAaKTHOM  pa3HOCTU
MOTEeHLUAIOB?

3. OObsACHUTe A1 KOHTAKTa MeTa/I-TIOJyTIPOBOAHUK MeXaHW3M BO3HUKHOBEHHS
MIPOITYCKHOI'O Y 3allOPHOTO HamnpaB/IeHW! (JJ15 TOKa).

4. OObsicHUTe, B KaKOM HaripaB/ieHWHd He MOTYT TPOXOZWTb uepe3 3aruparoiiuvii
C/I0l KOHTaKTa MOMyTIPOBOIHUKOB N- U p-TUIa: 1) cBOOOAHbIE 3/IEKTPOHBI; 2) ABIPKHU.

5. OObsicHMTe TIPUHLIUIT YCTPOMCTBA W AeUCTBUS TMOTYIIPOBOAHUKOBOTO TPHO/A
(TpansucTopa). CpaBHMTe paboTy TpaH3MCTOpa U JIaMIIOBOT'O TPUO/A.

Tema 22. Pu3uKa aTOMHOr0 AApa.

1. Onpenienvte, Kakasi SHeprusi B 371IeKTPOHBOJIbTaX COOTBETCTBYET /leeKTy MacChl
3107 mr.

2. DHeprusi CBA3U Siipa, COCTOSILEr0 U3 TpeX MPOTOHOB U YeThIpeX HEUTPOHOB,
paBHa 39,3 M3B. Onpezenute Maccy HeUTPaJBLHOTO aToMa, 00/1a/]af0Iero TUM SIZIPOM.

3. OmpezenuTe TepUOA TIONypacraZa paJUOAKTHBHOIO M30TOMA, eCiod /g
HayaJbHOI'O KOJIMYeCTBa sifiep 3TOro U30Torla pacrnanoch 3a 849 c.

4. TlepBoHaua/bHAas Macca paJMOaKTUBHOIO M30TOMAa HoAa !l  (mepuop
nonypacrnazga T1,, = 8 cyT) paBHa 1 r. OnpefieiMTe HauaIbHY0 aKTUBHOCTh U30TOIA U €r0
aKTUBHOCTB yepe3 3 CyT.

5. Onpenenute yAenbHYH0 aKTUBHOCTb (UMC/IO pacrnazoB B 1 ¢ Ha 1 Kr BelllecTBa)

130TONA 5, U , eciiv mepuoz ero nonaypacnazga 4,5 - 10° ner.

6. TToKOMBIIIeECS SAPO PAJOHA ‘g RN MCIYCKAaeT (-4yaCTHIy, UMEIOILYI0 CKOPOCTh
16 Mwm/c. 3Ha4, 4yTOo macca JlouepHero saapa COCTaBJIIeT
3,62 - 10 Kr, ompejendre  UMIYJLC  O-YACTHMLLL,  KUHETUYECKYH)  SHEPIUI0
Q-4aCTUL[bl, UMITYJIbC OTJauyu [JOYEPHEro siipa M KWHETUUeCKYH SHEpPryr0 OTAauu
ZlOUepHero sapa.

7. OnpefenuTe, BO CKOJBKO pa3 YBEJIMUWUTCS YUC/IO HEUTPOHOB B LIEMMHOU siIepHOMU
peakiuy 3a BpeMms 10 c, ecii cpefiHee BpeMs >KA3HM OJHOTO TIOKOJIEHHSI COCTaBJIsieT
80 mc, a KO3 puLeHT pa3MHOKeHUs1 HeMTPoHOB 1,002.
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KpuTepum u 1kana oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY

npaKkTHYecKas padora

IIIkana
OLleHMBaHHUA

Kpurepuii orjeHUBaHus

OTJ/IMYHO

(5)

CTyJeHT npaBU/IbHO BBITIOJHWU 3a/aHue. [1okas3an OoT/MuHbIe BiajleHus] HaBbIKaMU
NIpUMEHEeHHs1 TOMy4YeHHbIX 3HAHWM M YMEHWM TpU pelleHUHd NpogecCUOHaIbHbIX
337lady B paMKax yCBOeHHOro yuebHoro wmarepuana. OTBeTWn1 Ha Bce
JOTIOMTHUTE/IbHbIE BOMPOCHI Ha 3allUTe.

XOpOILO

(4)

CTyZeHT BBINIOJHWI 33/laHle C HeOobIIMMU HeTouHOCTsMU. [Tokaszan xopoimve
B/Ia/|leHUs] HaBblKaM{ TPUMeEHEHUs MOJIyYeHHbIX 3HaHUM U YMEeHWM IIpU pelleHUud
npodeCCHOHABHBIX 3a/1a4 B paMKaX YCBOEHHOTO yueOHOro Marepuana. OTBeTHI Ha
00JIBILIMHCTBO JONOHUTE/IbHBIX BOIIPOCOB Ha 3allluTe.

yJ,0B/I€TBOPH-
TeJIbHO

3)

CTyJeHT BBINOJHWI 33flaHMe C CYLeCTBeHHbIMU HeTOYHOCTSMU. I[lokasan
y[IOBJIETBOPUTE/IbHOE BraJleHHue HaBblKaMH IPUMEHEHUs I0JyYeHHbIX 3HaHUW U
YMEeHHIA TIpH pellleHrnH MpogeCCHOHATBHBIX 3a/lau B paMKaX YCBOEHHOr0 y4eOHOTOo
Marepuana. IIpy oTBeTax Ha /IONOJIHUTe/bHbIE BOMPOCHI Ha 3aluTe ObLIO
JOIYIIIeHO MHOT'O HETOYHOCTEH.

HeY/I0BIIeTBOPU-
TeJIbHO

)

[Tpu BLINOTHEHUU 3a[j@HUsI CTY/IeHT MPO/IeMOHCTPUPOBAs HeJJOCTaTOUHbI YPOBEHb
B/laZieHUsl YMEHUsSIMU Y HaBbIKAMU TIPDU pellleHWH TpodeccUOoHaNbHbIX 3aJjau B
paMKaxX yCBOEHHOro yuyeOHOro MaTepuasa. [IpyM oOTBeTax Ha /IOTOJHUTE/bHBIE
BOTPOCHI Ha 3a1uTe ObIIO AOMYIEHO MHOKECTBO HETOUHOCTEH.
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JIabopaTopHbIe padoThI (BTOPOH cemMecTp)

JIaGopaTopHas padora Nel.

Tema: N3yyeHue KUHeMaTUKU W [JAUHAMUKMU I[I0CTYIIaTe/IbHOIO [JBWKEHUS C
IIOMOLLIbIO MallIUHBI ATBY/A.

[TopsifioK BBITIO/THEHUsT PAOOTHI:

1. ToaroroButh MaiiiHy ATByJa K paboTe: HaZieTb Ha O/JIOK HUTb C [BYMS
3aKperyIfHHbIMY Ha Hell rpy3aMu U MIPOBEPUTh, HAXOJATCS JTU OHU B PAaBHOBECHHU.

2. YCTaHOBUTh BEepXHUM KPOHIITEMH Ha OMpeJe/iéHHYH0 BBICOTY TaK, UTOObI OH
HaXO/UJ/ICSl CTPOTO BEPTUKA/IbHO HaJl HU)KHUM U BEDXHUM KPOHILTeHHAMU.

3. Haxatp kHonky "CETDB".

4. IlpuBectn kHoOmKy "IIYCK" B omkatoe cocrosiHue. IIpy 3TOM [O/DKHBI
BBICBETUTbCS HYIM Ha Tabso MWIMMCEKYH/joMepa W 3a)KeubCsl JaMmrouyka o0060ux
(bOTO3/1eKTPUYECKUX JaTYMKOB.

5. BeiCcTaBUTH CpefjHUMM KPOHIUTENMH MpPHMEPHO Ha BbICOTy 40 €M Mo MIKasae
rpubopa.

6. BeIcTaBUTH MpaBblii TPy3 TakK, UTOObI €r0 HYKHSSL TIOBEPXHOCTh HaXO[AWIach Ha
OJIHOM YPOBHE C YepTOU BepXHero KpOHIUTeUHa.

7. 3aguKCHpOBaTh BbICTaBIEHHOE TOJI0KeHUe oTKkaTtveM KHorku "[TYCK".

8. ITo/10)KUTH Ha rpy3 neperpys3ok m =6,5r,

9. Haxarp kHonky "IIYCK". Ilpu 3TOM cucTema TIpy30B [O/DKHA NOPUWTH B
[BIDKEeHUe.

10. CHSTB TIOKa3aHUS MUJJTUCEKYHOMepa U 3aHeCTH B Tabuily 1.

11. HaxaTb kHoriKy "CBPOC" 11 06HYIMTh MH/IJTUCEKYHOMED.

12. V3MepeHusi TIOBTOPUTH He MeHee 5 pa3 C OJHUM U TeM JKe Ileperpy3KoM
mMaccou m,

13. V3mepeHusi TOBTOPUTh [JI1 BCEX MePerpy3oK M, UMEILINXCd B KOMIUIEKTe K
npyubopy U 3aHecTH B Tabuiy 1.

14. Cpenatb Bce HeoOXx0fuMble pacyéThbl. OIIeHUTh TIOTPEIIHOCTH U3MepeHHi

15. 3anmcate OKOHYATe/bHbIA pe3y/abTaT W CPaBHUTh 3KCIEpUMeHTa/lbHOe

3HaueHHe g, C TeOpPeTUUYeCKUM Jr.
Tabnuua 1.

Nen/m | M AM m Am S So 4 At g E, Ag

TR WIN |

JIabopaTopHasi pabota Ne2.

Tema: OnipesiesieHue 1jeHTPa TSHKECTH (PU3NUECKOT0 MassTHUKA

[TopsiIoK BBITIOTHEHUS pabOThI:

1. YcTaHOBUTH MasiTHUK HOXKEBOW OTMOPOM Ha «TOAYLUKW». BKIIOUUTH YCTaHOBKY.

2. OTK/IOHUTh MasiTHUK Ha HeOOJIbIIION Yyro/l U OTIMYCTHUTh.

3. HaxxaTtb kHOTIKY «ITyck». Ha 5KpaHe HauHeTCsl CUeT UMC/Ia IMOIHBIX Konebanuii N.

4. IlIpuy N = 9 Haxarb KHOMNKY «Cror» U omnpeaeauTs BpemMs 10 MOJHBIX
Kosie0aHMii t;.
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5. AHanoruyHble U3MepeHus TpoesaTs ele 4 pasa.

6. BbIK/IFOUMTh yCTaHOBKY. CHATH MasiTHUK, MepeBEPHYTh €ro U yCTAaHOBUTb Ha
«TIOAYLIKU» BTOPOM HOXKEeBOU OTMOPOiA.

7. 1lpopienatb aHa/IOTUYHbIe U3MePeHUsd 1 ornpeeeHus b,.

8. Beruricuth repuofpl Konebanuit Ti u T> mo dopmyne T = t/10.

9. CHATb MasITHWK, IIO/IOKUTh €ro Ha TPeyrojbHYIH TPU3My W, JAOOMBIIMCH
paBHOBECHS], U3MEPUTh JIMHEMKOM PacCTOSHMS OT LIeHTpa TSKECTH [I0 HOXXeBBIX orop L u
l,, a TakXKe pacCTOsHHE MeX/ly TOYKaMy Mo/Beca (HOKeBBbIMHU 0ropamu) 1.

10. BelumcuTh nprBeleHHbIe IJIMHBI (PU3UUeCKOro MassTHUKA:

L= 1, =%
4

1G-1,)
11. BbIUMCAUTH KOOPJMHATHI IIeHTPa TsKeCTU 1o dopmyaam: :721 -1 ;
1 2
L, =I-1.
Y CPaBHUTBL UX € | 1 |, T.e. HaliTh MorperuHocTy onpeenenus |, U [, OTHOCUTE/IBHO
MCTUHHBIX 3HaueHui | u l;:

‘11';,11‘ 100%: &, :‘lz - 12‘

1 12

100%.

811 =

12. BbIUMC/IUTE MOMEHTbI HHEpPLMM MasiTHMKa (Macca MasiTHMKa yKa3aHa Ha
veuesute): J, =mLl; J, =mL,l,.

13. OueHuTb NOrpeLlHoOCTM MU3MepeHun. Pe3ynibTaTbl U3MEPEHUn U BbIYUCIEHUI
3aHeCcTu B Tabauuy:

n tl, Atl, Tl) ATl, 8T1 ) tZ, Atz’ tz ’ TZ, ATZ) gTz ’
C C 9% C C 9% C C % C C %

tiy

U R WIN |-

JIabopaTopHasi pabora Ne3.

Tema: V3yuyeHue 3aKOHOB BpalllaTe/IbHOTO ABWKeHWs. MasaTHUK MakcBesia

[TopsifioK BBIMIO/THEHUsT PA0OTHI:

1. BK/IFOUUTB YCTaHOBKY B CeTb.

2. Ha MaxoBUUOK HaJIOKUTh MPOW3BOBHO BbIOPAaHHOE KOJbLIO, TPMXKAMAs ero /10
yIiopa.

3. Ha och MasiTHMKa HaMOTaTh HUTh TIO/[BECKH, OOpallilass BHUMaHWe Ha TO. UTOOBI
OHa HaMaTbIBa/laCb paBHOMEPHO, BUTOK K BUTKY.

4. 3aMKCUpOBaTh MasiTHUK B BepXHEM KpOHILLTelHe oTKatveM kKjaBuiiy "[TY CK"
CeKyHziomepa.

5. Haxkatp knaBuiy "CBPOC" cekyHgoMmepa.
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6. Haxxatp knaBuiy "[1YCK", npu 3TOM 371eKTPOHHBIN CEKYHAOMED HaUHET OTCYEeT
BPEMEHHM [IBI)KEHUsI MasTHUKA [0 HW)KHETro KpOHIUTelWHa. VI3MepeHus MOBTOPUTH 5 pa3 U
3aHeCTH B COOTBETCTBYIOIIYIO KOJIOHKY TaOJIULIBI.

7. I1o mKasie Ha BepTUKa/TbHOM KOJIOHKE OTpeJe/uThb JJIMHY h MasiTHUKa.

8. V3mepeHusi BpeMeHM (MYHKT 6) MOBTOPUTHL AJisi Pa3HbIX HacaJHBIX KoJjel U
3aHeCTy B Tabmuily.

9. Onpegenuth OOIIYyI0 MacCy MasTHHWKa. 3HAUe€HHS MacC OTZAe/bHBIX 3JIEMEeHTOB
yKa3aHbl Ha HUX.

10. TTo dpopmyiie 10:
gt> - 2h

8h
BBIYUC/IUTH MOMEHT UHepLUHu I, — MasiTHHKa [1/151 BCeX cepyuid U3MepeHU.

11. BBIUMC/IUTE OTHOCUTE/NbHYI0 W abCOMIOTHYIO TIOTPEITHOCTH OTpe/esieHus
MOMEHTa HWHEpLUU [0 TIOJyYeHHbIM CaMOCTOsATe/NbHO (opmysnam. Dopmysna
muddepeHiana umeeT BUJ;

I =mD;

2 .2 2(42 _ 2 _
:mD gt dh+D (gt 2h)dm+2md(gt 2h)dD

dr ="—%
8h 8h 8h

mD? (2
+ dg +?2 tdt)
ah g t<g

12.BplunC/IMTE TeopeTWYecKWe 3HayeHUsl MOMEHTOB HWHepLMM MasTHUKa HO
¢opmynam (11) ¥ CpaBHUTH C BBIYUC/IEHHBIM 110 (popmysiam (10):
Io=I,+1, +1 , (11)
1
rae I, ) m,D; — MOMEHT UHEpPLUA OCU MasTHUKA.

m, — Macca OCU MasgTHUKaA,
D, — npameTp ocH

1
I =g™Ms (D_cf +D}) _ MomeHT WHEePIUM JIUCKa.
m, —Macca JUCKa,
Dy — BHeILLIHWY AaMeTp J1CKa
1
T =g M« Oz + D, ) _ MomenT HMHEepLIMU HacaZiHOTO KOJIbLIa.

m; — macca KoJIblia,

Dy — BHeIITHUM JUaMeTp KOJIblia.

13.0koHuaTe/IbHbIe pe3yJibTaTbl OIpeJe/ieHUsI MOMEHTOB WHEePLMA MasTHHUKa
Tpe/CTaBUTh B CJIeyIOLeM BU/ie:

I, =d,.,) AL, I =....... .

14.1To mony4yeHHbIM pe3y/bTaTaM CZeslaTh BbIBObI

Tabmnuiia pe3ynbTaToB

K1» K2)» K3 > mg; K> D93

KT KT KI' KI KT M M M

No, t,c | ,c| t,c
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T
n
1
2
5
Cp.
3HAY.
At , Am , xr AD, M AI:II’
JIabopaTopHasi pabora Ne4.
Tema: OmnpezeneHrie CBOOOJAHOIO TaZieHUWss TPH IIOMOIIM MaTeMaTHUeCKOro
MasiTHHUKA

[TopsiIoK BBITIOTHEHUS pabOThI:
1. YcTaHOBUTE Ha Kparo CTOJIa IITAaTUB.
2. Y ero BepxHero KOHI|a YKPelUTb C IOMOIbI0 My(ThI KOJbLO0 U IOBECUTh K HEMY
11apyK Ha HUTU. I11apuK JO/KeH BUCeTh Ha PacCTOIHUU 1-2 €M OT MoJ1a.
3. 3meputs jieHTOM AMMHY | MasiTHUKa.
4. Bo30yauTh KosieOaHWs MasiTHUKA, OTKJIOHMB IIIApUK B CTOPOHY Ha 5-8 c¢M

OTITyCTHB €ro.

5. Vi3MepuTh B HECKOJILKMX JKCIiepuMeHTax Bpems t 50 KonebaHuii MasiTHMKA U

BbIYUC/IUTD {¢p:

t

p

n

o+t

6. BbuMcauTh CpefHIOI0 abCOMIOTHYHO TIOTPEeITHOCTh HW3MepeHWs BPeMeHU U

pe3y/IbTaThl 3aHECTH B TaO/UILy.

_ It - ¢,

]ty - b+, - 8

n

7. Pe3ysibTaThl W3MepeHUI U BBIYUC/IEHUM 3aHECTU B TabJIULy:

No

t, C

tcp, C

At, c

At C

I, m

U IWIN |-

8. Beiunc/uTh yCcKopeHue CBOOOJHOTO TlaZieHus 1o Gpopmyiie:

9o, =47

[-N

2
Lo

9. OHPE,E[EJ'II/ITL OTHOCHUTE/IbHYIO TIOIrpemHOCTb HM3MepeHHsa BpeMeHH, O/IMHY I10

dbopmyie:




Al +AlL,.
I
BBIUKC/IUTE OTHOCUTE/TbHYIO MOTPEITHOCTE U3MePeHUs g TI0 (hopmyJie

g, =& *2¢

rae & =

3amnucartb pe3y/bTaT u3MepeHus B Buje: 9 =9, *AJ 1 cuenatb BbIBO/,

JIabopaTopHasi pabota Ne5.

Tema: OrmipegeneHre MOMEHTa UHEPLMU TBePAbIX TeJ MPU TOMOLLU KPYTHJIbHBIX
BeCOB

[TopsiioK BbITIO/IHEHUSI pa0OThI:

1. Beibpath ocu cummetrpun Ox, Oy, Oz mapaienenurena W IITaHTeHIUPKYIeM
M3MepUTh BeJIMUMHY COOTBETCTBYIOIIUX pébep (a, b, c — pa3mepsl Tapasuiesienurea 1o
0CsIM X, Y, Z COOTBETCTBEHHO). Pe3y/bTaThl 3aHeCTH B TabJIHUILY.

2. Bxmrounth ycraHoBKY KnaBuilen «CETb». IIpu 3ToM mpoucxXoauT BK/IHOUEHUE
3/IeKTPOMAarHuTa 1 3aropaeTcs Tab10 WHAUKALAU.

3. i3MepuTh BpeMs t, AeCITH TIOJTHbIX KonebaHui cBo60AHOM paMKu. [1jist 3TOTO:

- OTK/JIOHWTh DAaMKy OT TIOJIO’KEHUS PABHOBECUS] TIPOTUB YaCOBOM CTPEJKU [0
(dUKCcalyy 3/1eKTPOMarHUTOM;

- Hakatb «I[TYCK» Ha 3/1eKTpOHHOM OJI0Ke: TIPU 3TOM pa3MbIKaeTCsl CeTh MUTaHUs
3/IeKTPOMarHuTa, BK/IOUaeTCsl TaliMep M CUCTeMa perucTpaljdy uucia Kosebanuii (mpaBoe
U JieBoe Tab/I0 COOTBETCTBEHHO);

- HakaTb «CTOII» Ha 3/1eKTpOHHOM 0/10Ke, KOorJla paMKa CjiejlaeT 3aJjaHHOe UHC/I0
Konebanuii (N = 10); 3aHecTy B Tab/IMIly TIOKa3aHUs Mproopa.

4. OnbIT NpojesaTh ele ABa pas3a, OBTOPssS AeUCTBUA M. 3.

5. YcTaHOBUTB B PaMKe Tapasijiesiernuresi Takum obpa3om, uTobbl 0lHa U3 ero ocei
cuMMeTpur (MO0 yKa3aHWIO MpernofaBarTessi) COBIMaja C OCbKO IOoJBeca paMKu (Js
y/00CTBa yCTaHOBKH PEKOMEH/YeTCs Tpe/iBapUTeIbHO OTK/JIOHUTh PaMKY OT TIOJIOMKEeHUS
paBHOBecHUsi 0 (PMKCALIUU 3JIeKTPOMarHUTOM). 3aKpenuTh Mapasiiesienurne]l, UCIob3ysi
TIOJBUKHYIO MepeK/IaIuHy 8 paMKU U BUHTBI KpPerIeHUsl.

6. VI3mMepuTh Bpems t; JeCITH TIOMHBIX KOJieOaHWM paMKW C TapasliesieliIie/ioM,
noBTOPSs AercTBus 11. 3. [IpofenaTk ONbIT elllé JBa pasa.

7. OTKMOUUThL JabopaTOpHYI YCTaHOBKY OT ceTH, HakaB «CETb». CHSTb
Triapasuiesiernures,.

Tabmuia 5.1
1_11\/11(_; N ty, C (t,), c At,, ¢ (T,), c AT,, c
1
2
3
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Ne
N ti, C (t),c Aty, c (T,), c ATy, c
/1
1
2
3
Tabnunua 5.2
Jr AJr Er m a c (Jr)meop
Jp
8. PaccunTaTh abCO/TIOTHYIO Y OTHOCUTE/TbHYFO TTOTPEITHOCTD
9. 3anucaTe OKOHYATEIbHBIM pPe3y/bTaT B CTaHJaPTHOM BUJIE.
JIabopaTopHasi pabora Ne6.
Tema: OnipeziesieHrie Ko3(uieHTa TpeHUsI MeTOJ0M HAaK/IOHHOTO MasiTHUKa
[TopsiioK BBITIO/THEHUST paOOTHI:
1. YcTaHoBUTe B HAKJIOHHBIM MasiTHUK CTa/IbHYHO TIO/JIOXKKY.
2. OTKNIOHUTE HAK/IOHHYIO TJIOCKOCTD Ha 45° OT BepTHKAIBLHOTO TTOJI0XKEHUSI.
3. I3mepbTe He MeHee Tpex pa3 AuaMeTp CTaJbHOrO wapuka D. /laHHbIe 3aHeCUTe B
Tabuity.

4. Pacrionioxute HUTh MasiTHUKA MPOTHB HYJIEBOTO IITPUXa HAK/IOHHOM IIIKAJIbI.

5. [lpu BbIOpaHHOM HaK/IOHe TUIOCKOCTU OTK/JIOHUTE MAasiTHUK OT TIOJI0XKeHUsI
paBHOBecHs Ha yroji 11° 1o 1iKaje KpOHIITeHHa.

BbibpaHHBI Yro/ OTK/JIOHEHUs (o 3aluiliuTe B Tabiuvily. 3areM 0e3 To/uKa
OTITyCTUTE MasiTHUK U C 3TOT0 MOMeHTa HauHUTe OTCUeT MOHbIX Kojiebanuid. [Tocse Toro,
KaK MasTHUK COBepIIMUT 15 MOHBIX KOieOaHWM, U3MepbTe yroyl OTK/IOHEeHUS KOHEUHOTO
Kose0aHUsI MasiTHUKA Qn (@n1 U3MepsieTCss Ha Xofy). Vi3mepeHWs TIOBTOpPUTe TPHW pa3a.
Pe3ynbTaThl U3MepeHHii 3aHeCUTe B TaO/IUILy.

Tabnuija 6
Ne /1 B, rpag D, mm AD, MM Qo, TPAA, | Qni, TPAL | Qu, TPAL, | @n3, TPAL, N
1 11
2 11
3 11
11
6. PaccunTaTh 3HaueHUs1 KO3(PdulrieHTa TpeHUs 110 hopmyJie:
=57,3tgp %" %
& 9" N (¢0 o %1)

7. Omnpefendre OTHOCUTE/NLHYIO M abCOMIOTHYIO OMIMOKWA oOmpefeseHds A s
TIepBOro Cayyvas.

8. 3anuilrMTe OKOHUATe/IbHbIMA Pe3y/bTaT B BUJE:
A=A +AA,

9. CaenaTh BBIBO/I.

JIaboparopHasi pabota Ne7.
Tema: OrnipeniesneHre BAaXKHOCTH BO3yXa
[TopsiioK BBITIO/IHEHUST pa0OTHI:
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1. BbIUMC/IWTE CKOpPOCTH ILIApUKOB yYepe3 1, 1,5, 2 ¢ mocie Havana majeHus,
2
ycronb3ys Gopmyssr h =0 4 u U =at . TTocTponTs rpaduk U =f©),

2. U3 rpadwuka oripefie/iiTh MOMEHT BpeMeHH, HauuhHas C KOTOPOTO CKOpPOCTh
najieHus I1apyKa He u3MeHsieTcst. PaccurTarh Jijisi 3TOro MOMeHTa BbICOTY h M yCTaHOBUTH
Ha I[UIMHZADE BEpXHIOK OTMeTKy. HIWKHIOIO OTMeTKY YCTaHOBUTh CHMMETPHUHO.
N3mepurs .

3. TlepeBepHyTh LWIMHJD W W3MepUTb BpeMsi [ 3a KOTOpOe IapWK TPOXOAUT
paccTosiHue MeXXy OTMeTKaMu. [/ Ka)KA0ro 1iapyuka u3MepeHust IpoBecTu 3-5 pas.

4. BbluMC/IUTh 3HaueHus KO3(PPULMEeHTOB JUHAMHUUYeCKOW BSI3KOCTU MO (hopMmysie

(4): n=2gr"Co, - p.)/9U , rpe U :%.

5. Paccuurtath norpemrHocTb Ko3(dduiveHTa BSI3KOCTA T0 MeTOAUKe pacuéTa
TOrPEIIHOCTEN /111 KOCBEHHBIX M3MEepPeHUM.
6. Pe3ysibTaThl U3MEPeHHUI ¥ pacuéTOB 3aIycaTh B TaOMMITY.

Ne An
onbeiT | P . Ap - p " Ap « | Al t At r Ar T Ar 9 N n An

d

1

2

3

4

5

7. VIsmMeputb pasguyc R U BbICOTY cocyza H U omnpezenuTb IOIIPaBOYHbIN
KO3((QULIEHT.

8. TlonyueHHble 3HaueHUs1 KO3(PPUIMeHTa BSI3KOCTH /I CpaBHUTH C TaOIMUHBIMU
3HaueHusiMU. CriesiaTh BBIBOZ,

JIabopaTopHas padora Ne8.

Tema: WccnemoBaHusi TIOBEPXHOCTHOTO CJIOSI JKUAKOCTA W OMpefiesieHre
Ko3(pduiirieHTa MOBePXHOCTHOTO HATSHKEeHUS

[TopsiZioK BBITIO/THEHUST pa0OTHI:

1. YI3yuuTe ycTporicTtBo auHamometpa JAITH.

2. TloarotoBbTe MpHUOOpP K BBLITIOJHEHWIO W3MepeHUU. [Ijig 3TOro HajeHbTe Ha
OTKDBITBIA 3aller, meT/at0. [IpuepkvBasi yCTaHOBOUHBIM BUHT, OTBEDHUTE CTOMOPHBIN
BUHT. Bpalllasi cTakaH ¥ Ha)kuMasi Ha TOJIOBKY BUHTA, YCTAHOBUTE CTPEJIKY JUHAaMOMeTpa
Ha HyJ/IeBOe JieJieHue IIKa/ibl. 3aBUHTUTE CTOMOPHbIA BUHT.

3. HaneiiTe B yalllKy AWCTU/UIMPOBAaHHYIK BO/ly U YCTaHOBUTE ee Ha IOJACTaBKY.
Bpaiijasi BUHT fiepykaTessi, IOJHUMHUTE YalllKy C XUAKOCTBIO ZI0 TaKOr'0 YPOBHS, UTOOBI
TeT/Is1 OJTHOCTBEO TIOTPY3KU/Iach B BOAY.

4. MejieHHO OMNyCKauTe 4YalllKy C BOJOW. [ 3TOro BbIBOpAaUMBAUTE BUHT
Jiep>karesisi 10 TexX TOp, MOKa He Pa30pBeTCs IJIeHKA YKUAKOCTH, TSHYIIAsCS 3a MeTJiew.
3aMeTbTe MO IllIKaje JAHAMOMETpa, MPU KaKOM 3HaueHWM CHUJIbl MPOUCXOAUT pa3pbiB
TIJIEHKU.

5. Berunciiire Ko3@UiieHT NoBepXHOCTHOT'O HATSPKEHUSI.
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6. IToBTOpUTE M3MepeHus 3 pasa. Berunciure cpefHee 3HaueHHe MOBEPXHOCTHOIO
HaTsKeHUs.
7. Pe3yibTaThl M3MepeHUM U BLIYUC/IEHUM 3aHeCUTe B OTUETHYIO TaOJIHIly.

Tabnuija 8
Ne orbITa I, m F, H o, H/m O, H/M
1
2
3

8. Vccnenylite BNUsiHYE Ha TIOBEPXHOCTHOE HATsPKeHWE BOJbl PACTBOPEHHOTO B HeH
Mbl/Ia.
9. CnenaTh BBIBO/I.

JIaGopaTopHbIe padoTHI (TPeTHil ceMecTp)

JIabopaTopHas padora Nel.

Tema: OnipeneneHue EMKOCTHA KOHZIeHCAaTOPOB

[TopsifioK BbITIO/IHEeHUST pa0OTHI:

1. CocTaBuUTh 3/IEKTPUYECKYIO Liellb C OAWHHAM M3 KOHJEHCAaTOPOB W3BECTHOU
€MKOCTH.

2. 3apsgaiuTb KOHAEHCAaTOp, COeAWHUB €ro TepeK/jryaTesieM C WCTOYHUKOM
3JIEKTPUUECKOr0 TOKA.

3. CocpefoTOUMB BHMMaHHe Ha IIKajie MW/UTMaMIlepMeTpa, ObICTPO 3aMKHYTh
KOH/IeHCaTop Ha TIpubop 1 ompezie/iTh TT0Ka3aH!sl MUTUTHaMIIepMeTpa, COOTBETCTBYIOIIee
MaKCUMa/JlbHOMY OTK/IOHEHUIO CTPeJIKY; /1Jisi Oosibliieli J0CTOBEPHOCTH pe3y/ibTaTa, OTMbIT
TIOBTOPUTh HECKOJIbKO pa3. PaccuuTaTh CpeiHee 3HaueHWe TOKa W CpeJHee 4YMC/I0
JleJIeHUM.

4. Pa3oOpaTb 37€KTpUUeCKyro 1jellb U co0paTb BHOBb, YCTAaHOBUB KOH/EHCATOD
Hen3BeCTHOU eMKOCTH C.

5. HaliTu 3/1eKTpOEMKOCTb JJAHHOTO KOHZEeHCaTopa.

6. Onpezie/IMTh OTHOCUTEJIbHYO TIOTPEITHOCTb U3MepeHuit §, %

7. Pe3yyibTaThl W3MepeHUI U BLIYUC/IEHUM 3aHECTU B TaOJIHUITy.

8. CenaTb BBIBO/.

JIabopaTopHasi pabora Ne2.

Tema: N3amepenue 3/1C ¥ BHYTpPeHHETr0 CONPOTUB/IEHUSI UCTOUHUKA TOKa

[TopsiZioK BBITIO/THEHUST paOOTHI:

1. Cobepute 37€KTpUUECKYIO IieMb MO cxeme. KypcopoM HaBOAWM Ha KJIHOU M
3aMbIKaeM LieMb.

2. Kypcopom HaBOAYM Ha peocCTar, BMraeM I0JI3yHOK peocTara.

3. YcTaHOBUTEe TOM3YHOK peocTarta TpUOIU3UTE/NILHO B CpefiHee T0OJI0XKeHUe,
M3MepbTe CU/Iy TOKA U HallpsDKeHHe .

4. IlepeiBUHBbTE TTOJI3YHOK peocTaTa, U3MepbTe CUJIy TOKa U HallpsyKeHue.

5. Beruncivre BHyTpeHHee cornpoTusiieHre U J/1C UCTOUHMKa TOKaA.

6. Pe3ynbTaThl M3MepeHu U BBIUMC/IEHUH 3aTTUIINUTe B Tab/HITy.
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7. CHenaTh BBIBO/.

JIaGopaTopHas padora Ne3.

Tema: Pacuer u u3MepeHHe OOIIETO COMPOTHB/IEHUs Tapasuie/lbHO BK/IFOUEHHBIX
pPe3ucTopoB

[TopsiZioK BBITIO/THEHUST pabOTHI:

1. Cobpatb 371eKTpUUYECKYO Ielb C Tlapa/uie/bHbIM COeJHHEHHEM Pe3UCTOPOB.

2. C moMoII[bl0 aMIIepMeTPOB U3MEePUTh OOIIUM TOK U TOKU BeTBeM, C TMOMOIIbIO
BOJIbTMETpA — TaJieHrs] HalpsDKeHWH Ha OTJeNbHBbIX ee yuacTKax Lely ABYX M0JI0KeHUU
[BI)KKOB PeOCTaTOB.

3. Pe3ysibTaThl U3MepeHUI 3aHeCTH B TaO/IHITY.

4. BbIUMCIUTh 3KBHBAJIeHTHOE COMNPOTHBIIEHHWE LeMH, BOCIHOJIb30BaBIINCh 3aKOHOM
Owma fiy1g BCeM Lielu.

5. OmnpeznenuTh OOIMMIA TOK B ILeNMUA IO CBOWCTBAM TMapasuie/lbHOrO COeJUHEeHUs
PEe3UCTOPOB.

6. CpaBHUTb C U3MEPEHHbIM 3HaUeHHeM TOKa.

7. BBIUMC/IUTB COMIPOTUBJ/IEHUS] PE3UCTOPOB T10 3aKOHY Oma /151 yyacTKa Liellu.

8. Onpefie/MTh NPOBOAUMOCTHU 3JIEMEHTOB U S5KBHUBAJIEHTHYHO TIPOBOJHUMOCTb LIETH.

9. BBIUKCIUTL 5KBUBAJIEHTHYIO MPOBOAUMOCTD L€ MO CBOMCTBY Tapasiie/IbHOro
coefiHeHUs1 pe3ucTOpoB. CpaBHUTH C pe3y/IbTaToOM B II. 7.

10. Berunciute otHOLIeHUs Ri/R,, R./Rs v I/I,, Is/I, nns aByx ombiToB. Caenathb
BBIBO/| O pacripeieJieHWU TOKOB TIPU MapasljieJibHOM COeJVMHEeHUU Pe3UCTOPOB.

11. OmipesesuTh BHYTPEHHee COTIPOTHBJ/IEHHWE MCTOYHMKA TOKA, MCIIO0JIb3ys 3aKOH
Oma /115 3aMKHYTOM LIeTIHN.

12. TIpoBepuTh CripaBei/IMBOCTh MepBoro 3akoHa Kupxroda.

13. Chenatb BBIBOJ,

JIabopaTopHasi padora Ne4.

Tema: M3MepeHre MOIIJHOCTH JIaMIIbl HaKa/IMBaHUs

[TopsifioK BBITIO/THEHUsT PAOOTHI:

1. CobepuTe 1ieTh U3 UCTOUHHMKA MTUTAHUS, JIAMITbI, aMIIepMeTpa U KJltoua, COe/[UHUB
BCe I10CJIe/j0BaTe/IbHO.

2. MI3MepbTe BOJIbTMETPOM HaIlpsKeHue Ha JiamIie.

3. HauepTtuTte cxemy coOpaHHOM 1ieMU 1 3alvIIUTe TT0Ka3aHsl TpUbOopoB.

4. Berurc/inTe MOLJHOCTh TOKA B JIaMIIe.

5. 3aMeTbTe BpeMsl BK/IFOUEHUs U BBIK/IFOUeHUs jaMiibl. [Io BpeMeHU ee ropeHus U
MOII[HOCTH OTIpeiesiiTe paboTy TOKa B JIaMIIe.

6. IlpoBepnTe, coBmajer /v IOJyYeHHOe 3HAaueHUEe MOL[HOCTU C MOILJHOCTHIO,
0003HaueHHOM Ha jamrie. Ec/ivi 3HaueHWs He COBMAAYT, 0ObSICHUTE TIPUUMHY 3TOTO.

7. ClieniaTh BBIBO/I.

JIaGopaTopHas padora Ne5.

Tema: V3yueHue siBfieHUs1 3/IEKTPOMarHUTHOM UHTYKIIUU

[TopsiIoK BBITIOTHEHUS pabOThI:

1. TlpucraBbTe cep/leYHMK K OJHOMY U3 mMojocoB U-00pa3HOro MarHuta u
BABUHbTE BHYTPh KaTYIIKH, Hab/r0/jasi OZJHOBpEMEHHO 3a CTPeJIKOM raibBaHOMeTpa.

2. TloBTOopuTe HabmMOAEHUe, BbIABUTAS CEP/EYHUK U3 KATYIIKH, a TaKKe MeHss
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TI0/TFOChI MarHura.

3. 3apucylite cxeMy OIbITa W MPOBEPbTe BHITIOJIHEHWE TpaBWja JleHIja B KaXKZ0M
ciy4ae.

4. HapjeHbTe BTOPYHO KaTyLIKy WM BUTKMU TPOBOJIOKM Ha MEPBYI0 KaTYIIKy Tak,
YTOOBI X OCH COBIIaZIA/IA. 3aMKHHUTE TaJbBaHOMETP Ha BUTKH WK BTOPYIO KaTYIIKY.

5. BcraBbTe B 00e KAaTyIIKH >Kee3HbIM CEPAeUHWK W TIPHUCOeJUHUTE TIE€PBYIO
KaTYIIKYy Yepe3 BbIK/IF0UaTe/ib U peoCTaT K UCTOYHUKY MTUTaHUS.

6. 3amMblkasi W pa3MblKasg KoY, HaOrofaiiTe 3a OTKJIOHEHWEM CTpeKH
rajbBaHOMeTpa.

7. 3apuCyiTe CXeMy OIbITa ¥ TIpOBepbTe BhITIO/THEHWe TpaBua JleHiia.

8. CpnenaThb BBIBO/,.

JIaGopaTopHas pabora Neb6.

Tewma: [IpoBepka 3akoHa Amriepa

[TopsiZioK BBITIO/THEHUST pa0OTHI:

1. YpaBHOBecUTb BeChl, KOr/la Ha TMPOBOJHUK JEMCTBYET TOJILKO CWJIa TSKECTH,
V3MepUTh MacCy MpoBOAHUKA M;.

2. BK/IIOUUTB 3/IEKTPUYECKUN TOK B TIDOBOJHUKE.

3. Co31aTh MarHUTHOE T10J/1e, BK/TFOUUB TOK B LIeMU 3J7IeKTPOMAarHuTa.

4. YpaBHOBeCUTb BeChl, KOrJjla Ha MPOBO/JHUK [EMCTBYeT CH/a TSHKECTH U CUa
Awmriepa, U3MepUTb COOTBETCTBYIOLYIO UM Maccy M.

5. OrnipesiesIUTh 3KCIIepUMeHTaIbHOe 3HaueHue Cuibl AMriepa.

6. [IpoBesuTe uccienoBaHre 3aBUCMMOCTUA CUJIbI AMIiepa OT JJIMHbI TIPOBOJHUKA.
[Ipy 3TOM HWHAYKOUST MAarHUTHOIO TIOJIS M CWa TOKA B TIPOBOJHMKE OCTarOTCSA
HEHW3MEeHHbIMU.

7. IlpoBeguTe wWCC/ieOBaHWE 3aBUCMMOCTA CWIbl AMrepa OT CWIbl TOKa TpHU
TOCTOSTHHOM JJIMHE MPOBOJHUKA Y HEM3MEHHOW MHIYKLMU MarHUTHOTO MOJISI.

8. IIpoBenuTe ucciefoBaHue CUibl AMriepa OT BeJIMUKMHBbI UHAYKLWU MarHUTHOIO
T0JIS1.

9. Pe3ynbTaThl U3MepeHU U BBIUMC/IEHUH 3aITUIINATE B TaO/HUITY.

10. ITo pe3ynbTaTtaMm 5KCIIEPUMEHTOB, 1. 1, 2, 3, mocTporTe rpavku UCCaeyeMbIX
3aBUCUMOCTEM, CZieflanTe BbIBOJ, O CIIpaBe/IMBOCTHU 3aKOHa Amriepa.

11. Cpenatb BBIBOJ,.

JIabopaTopHasi padora Ne7.

Tema: OmnpefiesieHre BBIHYK/I€HHBIX KOJieOaHUM B 3/IEKTPUUECKOM KOHTYpe

[TopsiZioK BBITIO/IHEHUST pa0OTHI:

1. 3yuuTh Teopuro paboThI, pa300paThCsi B YCTPOMCTBe JIaboOpaTOPHOTO CTeHZA U
MEeTOJVKe U3MepPeHU.

2. T'eHepaTop TMOAKMIOUNTL K 1aBOpPaTOPHOMY CTeH[y, BK/IIOUMTh W HACTPOUTH Ha
4yacToTy BbIXoAHOTrO curHana 10 kI’ ¢ ammntyou npumepHo 1 B.

3. V3MeHsis eMKOCTh TIepeMeHHOT0 KOHJeHcaTtopa KojebaTelbHOro KOHTypa
NoOUTBCS pe3oHaHCa B KOHType (Habmozast Ha ocijusuiorpade pe3oHaHC HarpspKeHUH B .
KoHType). IIpu 3TOM cOOCTBeHHass YacTOoTa KoJjieOaHWM B KOHTYPE OKa)KeTCs paBHOU
YyaCcTOTe BHeIIIHero curHana, 1. e. 10 kI'o.

4. VI3MeHss 4aCTOTy TeHepaTopa B Aguarna3oHe OoT 5 10 15 KI'l, CHATb pe30HaHCHbIe
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KpUBbIle /11 HWCCIeAyeMOro KOHTypa TIIpM  pa3/MyHbIX 3HAUYeHUAX aKTUBHOIO
COTIPOTUBJIEHUS.

6. C nmoMoIibio ocuu/iorpaga HaMepuTh aMIVIUTYHbIe 3HAaUeHUs] HaMNpsKeHU B
KOHTYpe TP pe30HaHce. BbIUMCINTL UHAYKTUBHOCTb KOHTYpPa U3 ¢hopmy ikl ToMcoHa.

6. PaccunrtaTh 1OOPOTHOCTH KOHTYDA.

7. PaccuuTtathb BOJIHOBOE COTIPOTHMB/IEHUE KOHTYpa.

8. CenaTb BBIBO/I.

JIabopaTopHas padora Ne8.

Tema: IIpoBepka 3akoHa OMa /151 TiepeMeHHOr0 TOKa

[TopsiioK BbITIO/IHEHUST pa0OThI:

1. Cobepure 3/€KTPHUECKYIO 1IeTb M0 cxeMe. BK/rounTe reHepaTop nepeMeHHOT0
HarpsUKeHUsI M YCTaHOBUTE C TIOMOILBIO0 PYYKH PeryJiiTopa HarpsbkeHue Ha Beixoge 5 B.

2. VI3MeHsMTe 4acTOTy NOAaBaeMoro rnepeMeHHoro HarpspkeHust ot 100 go 2000 Iy
cryneHssMu 1o 100 T'um. Tlpy KakAOM 3HAaueHWHM YaCTOTbl CHUMAaWTe TIOKa3aHUs

MUUITMaMIiepMetpa. Pe3ynbrartel I/I3MepeHI/I171 3aHeCcUTe B OTUETHYIO Ta6J'II/IL[y.
Tabnuua 8

v, I'g 100 200 300 1900 2000

I, MA C pe3rcTopomM
0e3 pe3ucTopa

3. [TocTpotiTe rpadvk 3aBUCUMOCTH CH/IbI TOKA B LIeMHA OT YaCTOTHI.

4. OripefieIUTe YacCTOTY Vo COOCTBEHHBIX CBOOOAHBIX KOjiebaHHi B KOHTYPe.

5. M3MepbTe HampspKeHUsi Ha KaTylllke M Ha KOH/JIeHCAaTope TIpU /[OCTHXXKeHUH
3/IeKTPUUECKOT'0 pe30HaHCa.

6. CrenaiiTe BBIBOZ 00 YC/IOBHM 3/IEKTPUUECKOTO pe30HAHCA B TOC/Ie/I0BaTebHON
1[eTIH.

7. CnenaliTe BBIBOJBI.

JIabopaTopHbIe padoThI (UeTBEPTHIN ceMecTp)

JIaGopaTopHas padora Nel.

Tema: N3yueHnue siBjieHusi HTepdepeHIuU CBeTa

[TopsiZioK BBITIO/THEHUST paOOTHI:

1. Pacrionoxkute Ha paccTtosiHUM 1-2 CM OT BBIXOZHOI'O OKHA Jia3epa IUIACTHUHY C
OTBEPCTUSIMM, a Ha paccTtosiHud 4-10 M OT Hero — 3KpaH. [IhameTpbl OTBepCTUU
0,1-0,2 MM, a paccTosiHre mexay ux LeHtpamu 0,4-0,6 Mm.

2. Bkirouure j1asep.

Buumanue! Hesnb3g Hampas/ATh JIyd CBeTa Jia3epa HeloCpeACTBeHHO B rias! 3T1o
MOXKET BbI3BaTh Cepbe3HYI0 TPaBmy!

3. YGepute 3KpaH U TIOMeCTHTe Ha ero MecTte (hOTO3/IeMeHT, MPUCOeJUHEHHBINA K
rajibBaHOMeETpY. Kaptuna vHTeppepeHIMM  JI0/DKHAa  TpPOeLUpoBaThCs  Ha
CBETOUYBCTBUTE/IbHYIO TIOBEPXHOCTh (oTo3neMeHTa. CrenaiiTe OTCUeT TOKa3aHUU n
rajbBaHOMeTpa.

4. He MeHsisi MO/O)KeHUs Ja3epa, TJIACTUHbI C OTBEPCTUSIMU U (POTO3/eMeHTa,
IITOPKOMW, 3a’KaTOM B JiallKe ILITaTWBa, 3aKpOWTe OJHO OTBepCTUe. 1711 KOHTPO/IST MOXKHO
nepe; (OTO3/IEMEHTOM TOCTaBUTh SKpaH M TI0 MCYE3HOBEHUI0 UHTEP(epeHLIMOHHBIX
TI0JIOC CYJIUTh O TIePEKPBITHH OTBEPCTHA. YOpaB 3KpaH, C/iejlaiiTe OTCUET TMOKa3aHWW mn;
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rajibBaHOMeTpa, COOTBETCTBYIOLLMX JeUCTBUIO CBeTa OT BTOPOI'O OTBEPCTHS.

5. 3akpouTe CBeT, UAYLIMK OT BTOPOTO OTBEPCTUS, U CHe/laiTe OTCUeT MOKa3aHun
raJibBaHOMeTpa N, MpH elCTBUU Ha (POTO3/1EMEHT CBeTa OT [ePBOr0 OTBEPCTHSI.

6. [Io OKOHUaHMY M3MepeHU BBIK/IFOUUTE Jia3ep.

7. Pe3ynbTaThl M3MepeHuii 3aHecuTe B TaOJULLy.

8. CpenaiiTe BBIBOZ, O BBIOJIHEHWM 3aKOHa COXPaHeHWs 5SHEPruv MpU
MHTep(epeHLUH CBeTa.

JIabopaTopHas padora Ne2.

Tema: M3yuenue siBneHus1 gudpakiiyyd cBeTa

[TopsiioK BbITIO/IHEHUST pa0OThI:

1. BxyirouuTs j1azep.

2. HanpaBuTh /Ty Jla3epa Ha 1riesib u3 psiga C B o6bekte MOJI-1. [In1s nomnafanus
Jyya Ha I1jesib, Heo6x0AUMO KpyTUTh 00heKT MOJI-1 B mpaByI0 Wi JIeBYIO CTOPOHY U
pery/amMpoBaTh €ro BbICOTY.

3. Hobutbcs Hawtyuried BUAUMOCTH JU(MPaKIMOHHON KapTuHBL Ilpu 3TOM
OTpa’KeHHbIe JTYUH JI0/DKHBI UATH 00paTHO B BLIXOZHOE OKHO J1a3epa.

4. OripefieiiTb Yroj (1, U3MEPUB paCcCTOSIHAe MeXJy T[epBbIMU TIJIABHbIMU
MUHUMYMaMHU AX ¥ paCCTOSIHUE MeXKAY L1e/Ibl0 U S5KpaHoM L.

5. BBIUMC/IMTB TaHr'eHca yrja @;.

6. VI3 ycnoBust riepBoro gudpakiiMOHHOT0 MakcuMyMa bsing; = mA, (m = 1), npuHsB
tgo ~ sing u rae A = 650 HM, onpefiesIUTS b.

7. I3Mepenust Heo6X0AMMO MPOBOAUTE s 3HaueHui L = 60cMm, 50 cm, 40 cm (asis
3HaueHu 40 cM, 50 cM KCII0/Ib30BaTh 00ABOUHBIM IKpaH).

8. CpaBHUTH MOyUeHHbIe 3HaueHusi b.

9. OnbeITbl TIOBTOPUTH AJjis1 ApYyrod wiend w3 psaga C Tpu Tpex pas3IvuuHbIX
3HaueHusX L.

10. Pe3ynbTaThl U3MepeHUi 3aHeCUTe B TaO/HITy.

11. CpenariTe BBIBOJIBI.

JIabopaTopHas padora Ne3.

Tema: OrnipeziesieHyst paboThI BbIXOZA 3/IEKTPOHA U3 MeTaslia

[TopsiioK BbITIO/IHEHUST pa0OThI:

1. O3HaKOMUTBLCS C pabOTOM KCITIEPUMEHTATbHOM YCTaHOBKH.

2. ITopk/Ir04aroT yCTAHOBKY K CeTH IlepeMeHHOro HarpspkeHus 220 B.

3. BbibupatoT OfWH U3 CBeTOAWOMAOB U, MeHssi WHTEHCHBHOCTh CBEUeHHUs C
MOMOIIbI0 MOTEHLIMOMETPa, CHUMAKOT 3aBHCHMOCTh 3amuparoilero HanpsbkeHuss U, OT
VHTEHCUBHOCTU | (M3MEpPEeHHOW B OTHOCUTE/bHBIX eIMHUIAaX) U3TyUeHUs] CBEeTOAMOJA B
nipefienax. [IpousBoautcst He MeHee 10 U3MepeHUH.

4. Pe3ysibTaThl 3aHOCSATCS B TaO/HITY.

5. [lopgknroumTe TOOUEpeSHO CBETOAMOABI Ha BXOA (POTO3/eMEeHTa, CHSTh
3aBUCUMOCTD 3anuparoiero HanpsbkeHus: Up OT AJIMHBI BOJTHBI U3/TyYeHUS.

6. IlepeBecT 3HaueHUsi JIMH BOJIH, YKa3aHHble Ha CBETOAMOJAX B eJVHULIbI
YacToThl, UCMOMb3ys (opmyny v =c/A. [Ipy 3TOM TIO/iyueHHble 3HAaueHWs] YaCTOTHI
3anucaTh B Tepareprax.

7. 3aHeCTH pe3yabTaThbl U3MEPEHUH B TaO/HILy.

41



8. CrenaTb BBIBO.

JIaGopaTopHas pabora Ne4.

Tema: OmnpeziesieHye [AJWHBI BOJHBI U3/IyUeHHs C TOMOIIbI0 UHTep(epeHIud OT
JBYX Lereu

[TopsiZioK BBITIO/THEHUST pabOTHI:

1. CobpaTh onTruecky cxemy. [TocTaBUTh IMH3Y Ha paccTosiHUe 3-5 CM OT Jia3epa,
a IBOMHYO 11je/ib — Ha pacctossHue 40-50 cm ot Js1a3epa.

2. BK/IIOUUTSH Jj1a3ep.

3. BbiCcTaBUTH 3/1eMeHThI ONTUUECKOM CXeMbI TI0 BbICOTe TaK, UTOOBI CBET MPOXOAUT
BCe 3JIeMeHThI Y TaJla/l Ha SKpaH.

4. YCTaHOBUTH BTOPYH JIMH3y TaK, 4TOObl Ha JKpaHe UeTKO HabJIrojamuch
yBe/inueHHbIe n300pakeHus AByX 1resiet (10-15 cm oT miesnei).

5. C NOMOLLBI0 TMHEMKU U3MEPUTh PaCCTOSHUS:

OT LleJier 10 LieHTpa BTOPOM JIMH3bI, OT LIEHTPa BTOPOM JIMH3bI 10 5KPaHa, MEeXIY
CcpeuHaMM U300paykeHH IBYX Iije/Tel.

6. BBIUMC/IUTB pacCTOSTHUE MEXY LIeJISIMMU.

7. BBIUMC/IATH pacCTOSIHUE OT I1je/iel [0 3KpaHa.

8. YbpaTh BTOPYIO MH3Y W3 T0/I3YHKa-1lITaThBa (WX OMycTUTh ee Ha 5-10 cm). Ha
9KpaHe MOsIBUTCS YeTKasi MHTep(depeHLIMOHHAas KapTHHa.

9. C mnomolpl0 JMHEHMKU W3MEpPUTb pacCTossHWe Mexay 7-10 TeMHbIMU WA
CBeTJIbIMH T10/10CaMH Ha KpaHe.

10. BerunMc/nTh JJIMHY BOJIHBI UCTOUHUKA CBeTa.

11. TToBTOpPUTH ONBIT MPU APYTOX JJBOMHOM 1E/TH.

12. Ha'Tu TOTpeLHOCTH MPSIMBIX M KOCBEHHBIX U3MEpPEeHHUN.

13. Pe3ynbTaThl M3MepeHHi ¥ BBIUMC/IEHHU 3alicaTh B TaO/HIy.

14. Cpenatb BBIBOJ,

JIaGopaTopHas padora Ne5.

Tema: IIpoBepka 3akoHa Maitoca

[TopsifioK BBITIO/THEHUsT PAOOTHI:

1. BxirouuTh oOcBeTHTesb. Bpaimjasg aHanausaTtop, OIpefeauTb MHHHWMaabHOe
TI0Ka3aHue rajbBaHOMeTpa.

2. 1obutbcs BpallleHreM aHa/ir3aTopa MaKCMMaJIbHOTO TI0Ka3aHus rajlbBaHOMeTpa.
Yo, COOTBeTCTBYIOLMM 3TOMY [10Ka3aHUIO, YC/IOBHBIN LIKAaJIbI.

3. VI3meHsist yron B Tipeiesiax moJiHOro o6opoTa 1Kasael Ha 10°, 3armicath ImoKa3aHus
rajbBaHOMeTpa Ji/Isi 3TUX YIJIOB B Tab/uLly.

4. 3aroysHUTh TabIULy COTyIacHO NpHBeZieHHbIM (hopMyJiaMm.

5. Ilo ykasaHuto mpernopaBaresisi IOCTPOUTh rpaMKX 3aBUCHUMOCTU CHJ/IbI CBETA OT
yIJjla MeXXy I0o/IsIpU3aTopoOM U aHa/Iu3aTOpOM.

6.0npenenuB 3Hauenusi Ir/ly u Io/lp, noctpoutk rpaduku pyukuui I/l = f(p) u
I5/Iy = f(¢) B oNSpHBIX KOOpAUHATAX.

7. Pe3ynbTaThl M3MepeHUi U BBIYUC/IEHUI 3anucaTh B TabuLly.

8. CenaTb BBIBO/I.

JIabopaTopHas padora Ne6.
Tema: VI3MepeHue I/TMHBI BOTHBI C TIOMOIIIBIO AM(PPaKIMOHHOM PeIleTKH
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[TopsiZioK BBITIO/IHEHUST pa0OTHI:

1. BK/TIOUKTB MCTOUHUK CBETa. Y CTAHOBUTh KPACHBIN CBETO(MUIBTP.

2. YcTaHoBUTB 3KpaH Ha pacctosiHuu 10-15 cM OT WCTOUHMKA CBeTa.

3. YcraHoBUTH JUGPAKI[MOHHYIO PeIleTKy Ha PACCTOSTHUM OT KpaHa Tak, 4TOObI Ha
3kpaHe (TS yepe3 AW(MPaKIMOHHYIO peIIeTKy) I0/ydanoch ueTKoe u300pakeHre
L[eHTPa/TbHOM TTOJI0Chl U MAKCUMYMOB 1-TO U 2-TO TTOPSIIKOB.

4. V3MepuTb Ha 5KpaHe pacCTOSHUA MeXIy CepeAuHaMu MaKCUMyMOB 1-ro
TIOpsi/iKa, MeXX/ly CcepeiMHaMU MakKCMMYMOB BTOPOI'O TMOPSiJKa.

5. YcTaHOBUTH JU(PPAKIMOHHYIO pelleTKy Ha APYroM pacCTOSHUM OT 5KpaHa U
TIpO/ie/iaTh aHAJIOTUYHbIE U3MepPeHUsl.

6. [ToMeHsITb CBETO(PUIBLTP U IOBTOPUTH MYHKTHI 3-5.

7. BBIUUC/IUTD JIMHY CBETOBBIX BOJIH.

8. HalTu morpemrHocTd KaXAOro u3MepeHus. Pe3ynbTaTbl BCeX H3MepeHUH U
BBIUMC/IEHUN 3aHeCTH B TabMITy.

9. Cpenathb BBIBOJ,

JIaGopaTopHas padora Ne7.

Tema: VccnemoBanue 3aBUCHMOCTH TOKa (POTO3/1EMEHTA OT OCBELeHHOCTH

[TopsifioK BBITIO/THEHUsT PAOOTHI:

1. O3HaKOMBTECH C YCTPOUCTBOM mpubopa.

2. Pacrionoxurte QoTo3semeHT npubopa TeprieHJuKY/ASpHO K OCH TpyObl U
COeJJMHUTE ero 3aKUMbl C MUKPOAMITIEPMETPOM.

3. IlpucoesvHuTe K UCTOYHMKY TOKa 4Yepe3 BBIK/IKOYATe/]b M peocTar
5JIEKTPUYECKYIO JlaMIly U yCTaHOBUTe ee BHYTpPU mnpubopa Ha paccrosHuu 10 cM oOT
dorosnemMeHTa; peoctaToM mozbepuTe TakKOWM Hakal ~HUTH, UTOOBbI  CTpesKa
MUKpOaMIlepMeTpa OTK/IOHW/IaCh Ha BCHO LLIKAJy.

5. YBesMuuBaiTe pacCTOSSHUE MeXAY JaMIlol U (OTO3/IeMEeHTOM U uepe3 KaK/ble
2 CM U3MepsuTe CUTY TOKA.

6. 111 KaXXI0r0 Cyvasi pacCUhTanTe OCBelleHHOCTh E goTosnemeHnTa.

7. Pe3ynbTaThl M3MepeHuit 3anuiimTe B TabuLly.

8. [TocTporiTe rpavK 3aBUCUMOCTH CHJIBI (POTOTOKA OT OCBEL|EHHOCTH.

9. 1o pe3ysibTaTaM 3KCIIepUMEHTa CAeIalTe BbIBOJ,.

JIabopaTopHasi padora Ne8.

Tema: CHATHE XapaKTepPUCTUKW cueTuurka [elirepa-Mrosisiepa 1Mo KOCMHAUYECKOMY
W3TyUeHUI0

[TopsifioK BBITIO/IHEHUST pa0OTHI:

1. TlogrotoButh  nabopaTOpHyl0  yCTaHOBKY K  paboTe,  TpOBepUB
paboTOCTIOCOOHOCTh WCTOUHWKA TWATaHUS, CEKyHJOMepa U CueTYhKa WMITY/IbCOB.
Y cTaHOBUTH MUHHMMA/TbHO BO3MOXKHOE HaTlpsbKeHWe MUTaHus cueTurkoB (250 B).

2. [BaKabl CHSTh CUYETHYH) XapaKTepUCTHUKY CueTuyuMKa Ipyd pa3HOM I[I0TOKe
n3ydeHusi. Bo3Mo)KHbie BapHUaHThI:

a) MaKCHMMaJ/ibHasi MHTeHCUBHOCTD TOTOKA W3/yuyeHUsi (MCTOYHMK [3-4aCTUIL] OTKPBIT
TIOJTHOCTBIO), paboTaroT 00a CYeTUMKa;

6) oOsyuyaeTrcs feBbI cueTuwK (TJlaCTMHA 3aKpbIBaeT W3/yueHHe, HAYyIee Ha
TpaBbll CUETUMK);
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B) o0my4yaeTcsl TMpaBblii CueTUWK (IJIACTHHA 3aKpbIBaeT W3/IyuyeHHe, HAyIee Ha
JIeBbIM CUETUUK);

I) WCTOUHMK W3MydeHUs yOpaH W3 CBHUHIIOBOTO /JOMHKAa (CUETUMK H3MepsieT
dboHOBOE H3/TyUYeHue).

3. [lnd 5KOHOMHUA BpEMEHU DEKOMEH/yeTCs CHSITUe CUYETHOM XapaKTepUCTUKU
MPOBO/IUTH TOJILKO 1/ HANPSDKEHWH, TIPeBbIIAIOIINX ITOPOr0BOe.

4. TloporoBoe HarpspkeHUe OMNpejeauTe TI0 Hayaly CyeTa IIpU IJIaBHOM
yBe/IMUEHWU HarpsDKeHUs1 MUTaHUs CUYeTUYMKOB. [lanbHeliliie W3MepeHUsi TIPOBOJAUTE
marom 25 B. Bpewmsi u3mepeHust Kaxkzou TOUKU 5-10 MuH.

5. Ilpu yBenuuenuu cyeta Ha 20% II0 OTHOLLIEHWIO K YPOBHIO IJIaTO U3MepeHUs
TpeKpalaroT Bo M3bexkaHe BbIX0O/la CUeTUMKa U3 CTPOsI M YMEHbLIAIOT HarpshKeHHe.

6. Onpenenutre GoH Ny, A/ Uero 3akpbiThb KIHOBETYy C WCTOUHUKOM H3/Ty4YeHHs
aTFOMMHUEBOM TJIACTUHKOW TOJIIIUHOM He MeHee 2 MM M OIpeJe/dTh CueT 3a
tp = 5-10 muHyT.

7. Pe3ynbTaThl 3anMcaTh B TaOJIHUILY.

8. PesynbTaThl M3MepeHUil mpecTaBuTh Tpaduuecku B Buge n = f(U) ¢ yueTom
TIOTPEITHOCTel H3MepeHHUH. 3a abCOJIIOTHYIO ITIOTPEITHOCTb ITPOBEAEHHBIX W3MepPeHHI
TIPUHSATH CPeIHeCTaTUCTUUYECKYIO OIITOKY

9. OrmpesesmMTh TIOPOrOBOe HAIpPsDKEHWE, TPOTSHKEHHOCTh I/1aTO, €ro HAakKJIOH B
nporieHTax Ha 100 B. BribpaTh pabouyto TOUKY CcueTuHKa.
10. Cpenath BBIBOJ,.
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KpuTepum u 1kana oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY

JlabopaTopHas padora

IIIkana
OLleHMBaHHUA

Kpurepuii orjeHUBaHus

OTJ/IMYHO

(5)

CTyJeHT npaBU/IbHO BBITIOJHWU 3a/aHue. [1okas3an OoT/MuHbIe BiajleHus] HaBbIKaMU
NIpUMEHEeHHs1 TOMy4YeHHbIX 3HAHWM M YMEHWM TpU pelleHUHd NpogecCUOHaIbHbIX
337lady B paMKax yCBOeHHOro yuebHoro wmarepuana. OTBeTWn1 Ha Bce
JOTIOMTHUTE/IbHbIE BOMPOCHI Ha 3allUTe.

XOpOILO

(4)

CTyZeHT BBINIOJHWI 33/laHle C HeOobIIMMU HeTouHOCTsMU. [Tokaszan xopoimve
B/Ia/|leHUs] HaBblKaM{ TPUMeEHEHUs MOJIyYeHHbIX 3HaHUM U YMEeHWM IIpU pelleHUud
npodeCCHOHABHBIX 3a/1a4 B paMKaX YCBOEHHOTO yueOHOro Marepuana. OTBeTHI Ha
00JIBILIMHCTBO JONOHUTE/IbHBIX BOIIPOCOB Ha 3allluTe.

yJ,0B/I€TBOPH-
TeJIbHO

3)

CTyJeHT BBINOJHWI 33flaHMe C CYLeCTBeHHbIMU HeTOYHOCTSMU. I[lokasan
y[IOBJIETBOPUTE/IbHOE BraJleHHue HaBblKaMH IPUMEHEHUs I0JyYeHHbIX 3HaHUW U
YMEeHHIA TIpH pellleHrnH MpogeCCHOHATBHBIX 3a/lau B paMKaX YCBOEHHOr0 y4eOHOTOo
Marepuana. IIpy oTBeTax Ha /IONOJIHUTe/bHbIE BOMPOCHI Ha 3aluTe ObLIO
JOIYIIIeHO MHOT'O HETOYHOCTEH.

HeY/I0BIIeTBOPU-
TeJIbHO

)

[Tpu BLINOTHEHUU 3a[j@HUsI CTY/IeHT MPO/IeMOHCTPUPOBAs HeJJOCTaTOUHbI YPOBEHb
B/laZieHUsl YMEHUsSIMU Y HaBbIKAMU TIPDU pellleHWH TpodeccUOoHaNbHbIX 3aJjau B
paMKaxX yCBOEHHOro yuyeOHOro MaTepuasa. [IpyM oOTBeTax Ha /IOTOJHUTE/bHBIE
BOTPOCHI Ha 3a1uTe ObIIO AOMYIEHO MHOKECTBO HETOUHOCTEH.
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OueHouHbIe CPeiCTBA /I/IA IPOME)XYTOUHOU aTTeCTal[UM.
Bomnpocskl K 3k3aMeHy (BTOPOU ceMeCTp)

. IIpegmeT MexaHUKMU.

. Knnaccuueckasi, pesisiTUBMCTCKAsi M KBAHTOBAsi MEXaHUKMU.

. PU3nyecKue Mo/iesu.

. [loHsiTHie PO MeXaHWUECKOe [IBUKEHUE.

. Cucremsl oTcuera.

. Kinaccuueckoe nipefcraBieHre 06 IpOCTpaHCTBe U BDEMEHHU.

. Kunematuka MmarepranbHOU TOUKU.

. [Tepemeruienue, nyTs.

. CKOpOCTh M yCKOpeHUe Kak IMPOU3BOHbIe OT paJliyC-BeKTopa [0 BpeMeHHMU.
. HopmasibHOe 1 TaHreHL1albHOe YCKOpeHue.

. KuneMaTyrka abCOTFOTHO TBEP/IOTO TeJia.

. I[IpefcTaBneHue o0 cTereHd CBOOO/IbI IBWKEHUS.

. [locTynaTesibHOe U BpalllaTe/ibHOe JBUKEHHS.

. YT/I0Basi CKOPOCTb U YCKOPEHWe, UX CBSI3b C JIMHEUHBIMU BeJTMUMHAMU.
. [TepBbiii 3ak0H HbIOTOHA 1 MHepLIMa/IbHbIEe CUCTEMBI OTCUETa.

. Macca.

. Cuna.

. Bropoti 3akoH Hbl0TOHa KaK ypaBHeHUs IBHMYKEHUSI.

. Cujia KaK Npou3BO/HasA OT UMITyJ/IbCa TOYKHU.

20. Tpetnii 3aKkoH Hbr0TOHa.

21. Cuctema MaTepuasbHbIX TOYEK.

22. 3aKOH COXpaHeHWsi UMITyJbCa KakK (pyHAaMeHTa/bHbIM 3aKOH MPUPO/bI, €ro
CBS13b C OZJHOPOLHOCTBIO IMPOCTPAHCTBA.

23. PeakTUBHOE JIBUKEHME.

24. l]eHTp VHepLUU.

25. Teopema 1po JBUWKeHUe L[eHTpa UHepLIUU.

26. PaboTa 1 MOIIIHOCT.

27. KvHeTHueCKasi SHeprust IoCTyIaTebHOTO ABVKEHUSI.

28. [loTteH1anbHast SHeprus.

29. DHeprus yrpyro AedhopMHUpPOBAHHOIO Tesa.

30. 3aKOH COXpaHeHUs SHEePrvU B MeXaHUKe, ero CBs3b C OAHOPOJAHOCTHI0 BPEMEHH.

31. O6iedu3nuecKuii 3aK0H COXPaHEHHS SHEPTHH.

32. 3aKOH COXpaHeHUsI U CAUMMeTpUsl TIPOCTPaHCTBA U BpPEMEeHH.

33. Ynpyruve 1 Heyripyrue yzaapbl Tejl U 4aCTUL.

34. MOMEHT CHUJIBL.

35. MoMeHT WHepI[MM MaTepHaJbHONW TOUKM W abCOMIOTHO TBEPAOTo Tesia
OTHOCUTEJIbHO OCH.

36. YpaBHeHUe JMHAMUKU BpalllaTe/IbHOTO JABMKEHUSI.

37. MOMEeHT cu/ibl KaK IPOU3BOJHAsA MOMEHTa UMITyJibCa TeJia.

38. 3aKoH coxpaHeHHsi MOMEeHTa UMIMyJ/bCa [/s1 CUCTeMbl Tesa U s abCOJIFOTHO
TBEpP/IOr0 Tejla KaK (PyHAAMeHTa/bHbIA 3aKOH TIPUPO/bl, €r0 CBSI3b C W30TPOIMHOCTHIO
TIPOCTPAHCTBA.

39. IIpencraBiieHre 0 TUPOCKOIIBI.

R OO UTLA, WN -

== R R e e e
oo UTE, WN — O
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40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

50

51.

3aKOH BCEMUPHOTO TIPUTSKEHUS.

['paBuTalIMOHHOE T10JIe KaK OJUH M3 BU/JI0OB MaTepHUU.

HarnpsykeHHOCTB 110J14.

Cuia npuTsbKeHus U BeC Tesla.

HeBecomMoCTb.

[ToTeHUMabHAs SHEPTUS] MaTepUaTbHOM TOUKY B FPABUTALIMOHHOM MOJIE.
Hanpsi>keHHOCTh Kak rpaZjieHT NoTeHLuasnla.

KoHcepBaTuBHbIE U HEKOHCEPBATHUBHbBIE CUJIBI.

N eanbHast v BA3KAast >KUJKOCTH.

Cwua BSA3KOTO TPeHus.

. JaBieHuve B )XKUJKUX rasax.

YpaBHeHue HenpepbIBHOCTA UM bepHynu [Jig  CTaljMOHApHOIO TeueHUs

W/Jlea/IbHOU >KUKOCTH.

52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

I'npoiiHaMyKa BSI3KOM >KUIKOCTH.

Teuenue 1o TpyOam.

JlamuHapHasi ¥ TypOy/ieHTHBIe TeueHus1, KpuTepuii PeitHob/Ca.
[B>keHUe Ten B XKUAKOCTSX U rasax.

[TpyUHLMIT OTHOCUTE/ILHOCTH B K/IaCCUYECKOU MeXaHUKe.
[Tpeobpa3oBaHusi KOOpAWHAT I"asuies.

ABCOIOTHBIE Y OTHOCHUTE/TbHBIE CKOPOCTH.

MuBapuaHThl peobpa3oBanuii ["anues.

[TocTynatbl DUHIITEHA.

[Tpeo6pa3oBanus KoopauHat JlopeHiia.

Pe/IATUBUCTCKUI 3aKOH CJI0’KEHUsI CKOPOCTEH.

OTHOCUTENILHOCTb AJIMHBI U IPOME)KYTKa BpEMEHHU.

OCHOBHOU 3aKOH pPeSITUBUCTCKOW JUHAMUKU.

B3auMOCBsi3b MacChl U SHEPTUMU.

Kraccuueckast MexaHWKa Kak Mpe/ie/ibHbIM CTydaid peIiTUBUCTCKOU MeXaHUKU.
MexaHnYecKre rapMOHHYeCcKHe KojiebaHus U X XapaKTePUCTUKH.
["apMOHUUYEeCKrEe OCLUJIISITOPBI.

MexaHHUecKue 3aTyxaroIiue KoaebaHusl.

BbIHYX/leHHbIe Koyie0aHusl.

Pe3oHaHc.

[ToHATHS aBTOKO/IeOaHUH.

OCHOBBI K/TaCCUUECKOW CTaTUCTHKH.

ATOMHO-MOJIEKY/ISIDHOE CTPOEHHE Bell|eCTBa.

CraTuCTUYeCKU U TePMOIJMHAMUUECKUN MeTO/bl UCCJIeZJlOBaHMUS.
YpaBHeHUs1 COCTOSIHYS BellleCTBa.

W peanbHblli Ta3 ero ypaBHEHUe COCTOSTHUSI.

OCHOBHOe ypaBHEHUE MOJIEKYJ/IIPHO-KUHETUYECKOW TeOPUU UZeasbHOTO rasa U

c/1eACTBUSA U3 HET'O.

79
80
81
82
83
84

. PacripesiesieHre MoJ/1eKyJ1 ras3a 1o CKOPOCTSIM.

. Pacnipeiesienre bosbiiMaHa.

. bBapomeTtpuueckas popmyia.

. CTONKHOBeHUsI MOJIEKYJT U CPe/iHss IJIiHa CBOOOIHOTO TIpobera MoJieKy .

. [ToHsATHE O BakyyMme.

. SIBneHust mepeHoca B TepPMOJMHAMHWUECKU HEPABHOBECHBIX CHUCTEMaxX —
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b dy3usi, TeMIONPOBOAUMOCTb, BHYTPEHHEE TPeHUe.
85. Umcsio crereHeit cBOOObI MOTEKY/I.
86. 3aKOH paBHOMEPHOTO pacIipe/ie/ieHUs SHEPTUH 110 CTerleHsIM CBOOO/ bl MOJIEKY /.
87. BHyTpeHHsIs1 SHeprus u/eajbHOro rasa.
88. Tertora u paborta.
89. IlepBbIii 3aKOH TEPMOJMHAMUKH.
90. Teni0eMKOCTb.
91. IIpumeHeHue epBOIro 3aKOHA TePMOJAUHAMUKU K HU30IIpoLiecca.
92. TepMoauHamMUUeCcKue JuarpaMMel.
93. TepMoarHamMUUeCcKue TOTeHLUAIbI.
94. AauabaTtrueckuii mporjecc.
95. ITomTpONHKIM TIpOLieCC.
96. O6paTuMbie 1 HeOOpaTHUMbIe TIPOL[ECCHI.
97. TepmoguHamuueckre Wkabl U ux KJII[. Hukn Kapuo, ero K.II1.I. Bropou
3aKOH TePMOJUHAMUKMU.
98. Cuna u noteHIManbHast SHePrusi B3auMO/|eUCTBUS MOJIEKY /.
99. ArperarHble COCTOSIHUS Bell|eCTBa.
100. PeasnbHble rasbl, X ypaBHEHUS COCTOSTHUSI.
101. KpuTrueckoe COCTOsIHKe BellecTBa.
102. HaceolllleHHBIV U He HaChILLeHHBIU nap.
103. Bna)kHoCTb BO3AyXa.
104. CTpoeHue U CBONCTBA >KUIKOCTEM.
105. IToBepXHOCTHOE HaTsKeHUe, CMaurMBaHUe, KaruuIsipHOCTb.
106. Ocob6eHHOCTH TBEP/IOTO COCTOSIHUS BEIIeCTBa.
107. ®usnyeckue TUIbI KPUCTA/IbHBIX PeLleTOK.
108. JedekThl B KpUCTasIax.
109. MexaHnuecKue ¥ TeIJIOBble CBOMCTBA TBEPABIX TeJl.

3ajauu (BTOpOM ceMecTp)

1. KuHemaTrueckre ypaBHEeHUS [BWKEHUS [JBYX MaTepUaJ/IbHbIX TOUEK WUMEIOT BUJ
x1 = Ait + Bit* + Cit® u x, = Aot + Bot* + Cot’, Tne By =4 wm/c’, C, =-3m/C’, B, =-2 ™M/,
C, = 1 M/c’. OmnpeziesiiTe MOMEHT BPEMEHH, /11 KOTOPOr0 YCKOPEHHsI 3THX TOYeK OyAyT
PaBHBI.

2. Ilemwiexon 4acThb TyTU MPOLIEJ CO CKOPOCTbIO 3 KM/4, 3aTpaTUB Ha 3T0 2/3
BPEMEHM CBOEro JBW)KeHHs. 3a OCTaBIIYHOCS TPETb BDEMEHH OH IpOIIes OCTalTbHOM MYTh
CO CKOpOCTHIO 6 KM/u. KakoBa cpeJjHss1 CKOPOCTh Ha BCeM ITyTU?

3. [IBI>KeHHe TOUKH OMUCHLIBAETCA ypaBHeHueM: s = 2t — 10¢° + 8. Haiiti CKOpoCTb U
yCKOpeHUe TOUKH B MOMeHT BpeMeHU 4 c. [TocTpouTs rpaduk CKOPOCTH U yCKOPEHUSI.

4. Touka [OBWKeTCS TI0 OKPYXXHOCTM paguycoM 4 M. 3aKOH ee [BUKeHUs
BBIpa)KaeTcst ypaBHeHHeM S =A + Bt’, rne A=8wm, B=-2m/c>. Omnpeaenitb MOMEHT
BpEMEHM, KOrjla HOpPMa/jbHOe YCKOpeHHWe TOUKd paBHO 9 m/c’. HailiTh CKOpOCTb,
TaHreHLIMa/IbHOe U I10JIHOe YCKOPEeHUsI TOUKU B TOT )K€ MOMEHT BPeMeHHU.

5. IToe3n Bbe3kaeT Ha 3aKpPYIJIEHHbIM Y4YaCTOK MYTU C HayaJbHOW CKOPOCTHEO
54 KM/4 1 IPOXOAUT paBHOYCKOpeHHO pacctosiHue 600 m 3a 30 c. Paguyc 3akpyriieHus
1 kM. HaliTu CKOpPOCTB 1 MOJTHOe yCKOpPEeHHe Toe3/la B KOHLIe 3TOr0 yyacTKa MyTH.

6. JIuHeliHasi CKOPOCTh TOUKU, HaxojsIleiics Ha 000je Bpalljarollerocsi AucKa, B
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TpU pasa OoJibllle, ueM JiMHelHasi CKOPOCTb TOYKH, HaxXoZsielcs Ha 6 cM Oike K ero
ocu. Onpesenure paguyc AUCKa.

7. Teno GpoiiieHO 10/ YTJIOM K TOPU30HTY C Haua/lbHOM cKopocThio 10 m/c. Haiitu
CKOPOCTb Tejla B MOMEHT, KOr'jJa OHO 0Ka3aJ/loCh Ha BbICOTe 3 M.

8. IToe3n maccour 500 T mocsie mpeKpaljeHys TSATW MapoB03a MOoJ, JeUCTBUEM CHUJIbI
TpeHus 98 kH octaHaBnuBaetrcs yepe3 1 MuH. C KaKOM CKOPOCTBIO 111eJT TToe3/?

9. Teno CKOMB3WUT IO HAKJIOHHOM TJIOCKOCTH, COCTaBJISAIOIEN C TOPHU30HTOM YIOJI
45°. Tlpoiasa nyth 36,4 cMm, Teno mpuoOperaeT ckopocTh 2 M/c. Halitu kKo3dduiiyeHT
TPEeHHs TeJla O TIJIOCKOCTb.

10. I'py3 Maccoli 1 Kr nofiBellleHHbIi Ha HEBECOMOM CTep>KHe, OTK/IOHSIFOT Ha yroJ
90° u ornyckarT. HaTu Cculy HaTs)KeHUsl CTEP)KHSI B MOMEHT TIPOXOXKAEHHUS T'PY30M
TIOJIO’KEHUS] PABHOBECHS.

11. Ha kako#l BbICOTe OT TOBEPXHOCTU 3eM/iMd YCKOpeHWe CBOOOJHOTrO TafieHus
1 m/c*?

12. /IBe rvpu C mMaccamMyd 2 K U 1 KI' COeUHeHbl HUTHIO U TEPeKUHYThbl 4yepes
HeBeCcOMbIN Oyi0K. HaliTh ycKopeHHe, ¢ KOTOPBIM JBWDKYTCS TUDH, M CUIy HaTsSOHKeHUS
HutU. TpeHreM B 6J10Ke ripeHeOpeyb.

13.Tlo HaK/JIOHHOW TIJIOCKOCTHM C YIJIOM HakK/JOHAa K TOPU30HTY, paBHbIM 30°,
CKO/MB3UT Teso. OripesenvTe CKOPOCTh Tejla B KOHLIE BTOPOM CEKYHJbl OT Havasa
CKOJTb)KeHUsl, ec/id K03 durimeHT TpeHus 0,15.

14. Ha TonkaHue sizpa, OpoiiieHHoro moj yrioMm 30° K TOPU30HTY, 3aTpaueHa
pabora 216 [Ix. Uepe3 Kakoe BpeMs W Ha KaKOM paCCTOSTHUM OT MecTa OpocaHus Siipo
yrazeT Ha 3em/it0? Macca siipa 2 Kr.

15. Hatitu paboTy A, KOTOPYIO HaZilo COBEPIINTh, UTOOBI C’KaThb TIPYKUHY Ha 20 cM,
eCJ/IM U3BeCTHO, YTO CUJIa MPOMNOPLIMOHA/IbHA CKATHUI0 U JKeCTKOCTh MPYKUHBI 2,94 KH/m.

16. Jlomka maccoi 150 Kr u ayiiHOM 2,8 M HeIOABI)KHA B CTOsTuel Bozie. Pribak
Maccoi 90 Kr B JI0[jKe TIepexo/IUT ¢ Hoca Ha KopMy. [IpeHeOperasi COTIPOTHB/IEHHEM BO/IbI,
orpejiesiMTe, Ha KaKOe PaCcCTOsIHUe IPYU 3TOM CABUHETCH JI0JKa.

17. Teno maccou 3 Kr ABMXKETCSI CO CKOPOCTBIO 4 M/C M y[apsieTcsl O HeMOABWKHOe
Te/I0 TakoW >ke macchl. CuMTasi yJap LieHTPa/ibHbIM Y HEYNpPyruM, HauTH KOJIUUYECTBO
TeIUIOThI, BblJle/IMBIIIeecs IIpU yJape.

18. Teno macconn 10r [JBWKeTCA MO OKPYKHOCTH pazuycoM 6,4 cm. Hautu
TaHTeHLIMa/bHOe YCKOpeHue TeJsa, eCcii U3BeCTHO, UTO K KOHIy BTOporo obopora mocie
Hauasia JBWKeHus ero KuHetudeckas sHeprus 0,8 m/Dx.

19. 3 opyaust mMaccout 5T BbUleTaeT cHapspg maccou 100 kr. KuneTnueckas
SHeprusi CHapsiza Tipu BbUleTe 7,5 M/DK. Kakyro KUHETMUYeCKyr) SHEprur0 IioJiyyaeT
opyJue BCJIe[[CTBUE OTAaun?

20. I1yns maccou 15 T, neTsiijasi ¢ TOPU30OHTAILHOM CKOpPOCThIO 0,5 KM/C, monazaeT
B Oa/uIMCTHUeCKU MasiTHUK MacCou 6 KT W 3acTpeBaeT B HeM. OripefiesiuTe BBICOTY, Ha
KOTOPYIO MOJAHUMETCS MasiTHUK, OTTOJIKHYBLIWCH I10C/Ie yaapa.

21. K obogy omHopoaHoro Amcka paauycom 0,2 M TIpUIO)KeHa KacaTeslbHas CHUIa
98,1 H. Ilpu BpaieHuH Ha JWUCK [elCTByeT MOMeHT cui Tpenus 4,9 H - m. Hautu maccy
IICKa, eCJTH U3BECTHO, UTO JMCK BPAIIlaeTCs C YIIoBbIM yckopenueM 100 pag/c’.

22. [TUCK Maccoit 2 KT KaTUTCs1 6e3 CKOJTbKeHUsT 110 TOPU30HTA/IbHOM TJIOCKOCTU CO
CKOPOCTBI0 4 M/c. HaliTh KWHETUUYEeCKYIO SHEePTUI0 JUCKa.

23. Kapanpai aguHoM 15 cM, TOCTaB/ieHHbIM BepTUKAIbHO, MMajlaeT Ha CTOJL.
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Kakyto yr/ioByH CKOpPOCTb W JIMHEMHYIO CKOPOCTh OyAyT uMeTh B KOHIIe TafieHUs
cepeviHa M BepXHUM KOHeL] KapaH/alia?

24. YenoBek, CTOSAIMN Ha CKaMbe JKYKOBCKOTO, /IEP)KUT B PyKax CTepKeHb AJIMHOU
2,5M 1 Maccou 8 Kr, pacroJioXKeHHbIM BePTUKAIbHO BI0JIb OCU BpallleHHs CKAMEeMKHU. JTa
cucTeMa (CKaMbsi M 4ejIoBeK) 00JsiafaeT MOMEHTOM MHepruu 10 Kr - M* U Bpaljaercs C
yacToTo 12 Mun™. Onpee/uTe YaCcTOTY BpallleHUs] CUCTEMbI, €C/IU CTeP)KeHb IOBEPHYTh
B TOPU30HTA/IbHOE T10JI0KeHHe.

25. KakomMy M3MeHeHH1I0 MaCChbl COOTBETCTBYET U3MeHeHue 3Hepruu Ha 4,19 JIx?

26. Kakum ummnyibcoM 006/1aiaeT 31eKTPOH, ABMXKYIIUMCS CO CKOPOCThIO 4/5 C?

27. Kakyro 3/71eKTpUYeCKyH0 Pa3HOCTb MOTEHLMa/IOB /I0/DKEeH MPOUTU MepBOHAYaIbHO
TIOKOMBILINICST TIPOTOH, UTOOBI ero roJiHasi 3Heprus ctana B 11 pa3 6osibiiie SHepryuu mokosi?
Bo ckosbKO pa3 Bo3pacTeT Ipy 3TOM ero macca?

T N
28. YpaBHeHMe [IBM)KeHUS] TOUKH [IaHO B BUjle X =St HaiiTi MOMeHTbI BpeMeHH,

B KOTOpbIe JOCTUTaI0TCSI MaKCUMaJ/IbHasi CKOPOCTh ¥ MaKCUMaJIbHOe YCKOpeHUe.

29. OnpenenuTth [IMHY MaTeMaTU4YeCKOro MasiTHHKa, COBepLUMBIIEro 50 MOIHBIX
Kojiebanuii 3a 1 muH 40 ¢, eci yckopeHue cBobozaHoro najgedus pasHo 9,81 m/c’. Ha
CKOJIbKO HY>KHO W3MEHHUTh JJIMHY MasiTHUKa, YTOObI YacTOTa ero KosebaHui yBe/nuniach
B /IBa pa3a?

30. Haiitu mepros KonebaHuii cTep>kHS MpeAbIAYIeN 3a/lauu, eC/TM OCh BPAIL[eHHUs
TIPOXOJUT Yepe3 TOUKY, HaXOASIYCS Ha pacCTOoHMK 10 CM OT ero BepxXHero KoHLa.

31. OrnpeziesTuTh A/IMHY CTOsiUel BOJIHBI M 4acTOTy KosiebaHuWi BUOpaTopa, eciu
pacCTossHMe MeKy T[epBbIM UM TpeTbMM Yy3/laMu paBHO 77,8 CM, a CKOpOCTb
pacrIpocTpaHeHus KoiebaHuii coctaBiseT 342 M/c.

32. IToe3q mMpOXOAUT CO CKOPOCTbHO 54 KM/4 MMMO HETOJBWKHOTO TIpUEMHHKA U
MoZaeT 3BYKOBOUM CUTHa/l. [IpueMHUK BOCTIpUHMMaeT cKauok yactotou 53 ', [MpuHumas
CKOPOCTh 3ByKa paBHOM 340 m/c, ompejenndTe 4aCTOTy TOHAa 3BYKOBOTO CHUTHaja ryjka
roesza.

33. Ha CKOJIbKO yBe/IMuuiICs ypoBeHb TPOMKOCTU 3BYKa, eC/IM UHTEeHCUBHOCTD 3BYKa
Bo3pocJa: B 3000 pas; B 30 000 pas?

34. JIBa moe3za [OBWKYTCA HaBCTpeuy [Apyr [pyry, Wmes CKOPOCTA /2 KM/U U
54 km/u. IlepBbii moe3n paetr curHan vactotou 0,6 kI'm. HauTu 4acTOTy 3BYKOBBIX
KosiebaHMi, BOCTIPUHUMAaeMbIX 1TacCaKMPOM BTOPOTO 10e3/ia 10 BCTPeUH U TI0C/ie BCTPeUH
noe310B. CKOPOCTh 3BYKa MPUHATb paBHOU 340 m/C.

35. OnpejenuTh JaBieHue, pu KotopoM 1 m° rasa, umerorrero temmneparypy 60°C,
cogepxur 2,4 - 10°° moeky1.

36. Orpesie/TUTh CpeAHIOI0 A/IMHY CBOOOAHOTO Tpobera MoOJIeKy/bl a30Ta B COCy/ie
BMeCTUMOCTBIO 5 1. Macca rasa 0,5 T.

37. Havitu ko3¢ durimenTt auddy3uu BoAOpoAa MPU HOPMa/bHBIX YCIOBUSIX, €C/IU
cpenHss [vuHa cBoboiHOTO pobera 0,16 MKM.

38. B cocyme obbemoM 2 1 HaxoauTcsa Macca 10T Kuciopoja TIpU /laB/IeHUU
90,6 kITa. Havit cpefHIOI0 KBaJpaTAUUHYHK) CKOPOCTb MOJIEKYJI ras3a, YWCJI0 MOJIEKYI,
HaxOJIIUXCS B COCYy/le, U IVIOTHOCTB rasa.

39. Ha kakoi rnyOMHe pagdyc Ty3bIpbKa BO37[yXa B/JBO€ MeEHbIE, UYeM Y
MOBEPXHOCTH BOJBI, €C/IM aTMOC(hepHOe [aBjleHue y TOBepXHOCTH Bogbl 10° ITa?
Vi3meHeHe TeMriepaTyphl BOZbI C TTyOMHOM He YUMThIBakTe.

40. B BepTUKA/ABLHO IIOCTABJEHHOM LWIMHApe I0J MopiuHeM Haxogutcsa 300 cm’
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rasa. Macca nopiHs 6,75 Kr, ero roiazas 25 cv®. Ha mopiieHs oCcTaBuIv THPH, U OH
OIYCTH/ICA, CKaB ras 0 oobema 212 cm®. Haiitu maccy rups. IIporiecc u30TepMUYecKHii,
aTMocgepHoe ZiaB/ieHrue HopMasbHOe.

41. Onpegenure Ko3(h@UIMEHT TeIJIONPOBOAHOCTH a30Ta, ecau Ko3(pduieHT
JVHaMUYeCKOM BSI3KOCTH JIJIsI HEro TIpU TeX ke ycaoBusix paBeH 10 mklla - c.

42. Azot maccou 10 r Haxoautcs nipu Temrneparype 290 K. Onpefenurte cpefjHIO0O
KUHETUUYECKYI0 SHEPTUI0 OZHOM MOJIEKY/bl a30Ta U CPeJHIO) KMHETUUYECKYH) SHEpruto
BpalLlaTe/IbHOT0 ABWKEHUSI BCeX MOJIEKYJI a30Ta. ['a3 cunTaTh HieanbHbIM.

43. B 3akpbiTOM cocyzie oobeMom 10 1 HaxoguTcst Bo3Ayx rpu Aasnenuu 0,1 MITa.
Kakoe KoOnMuecTBO TeIJIOThI HaZl0 COOOIIUTH BO3AYyXYy, UTOOBI TOBBICUTH JaBjieHHE B
cocyze B 5 pas?

44. O6wem Kucmopoza Maccou 160 r, TemriepaTypa Kotoporo 27°C, npu n3obapHoM
HarpeBaHUM YBeqWUW/ICS BABoe. HaiiT paboTy rasa Tpu paclliipeHUd, KOTUUYeCTBO
TeIIOThI, KOTOPOE TIOLIJIO Ha HarpeBaHWe KMCI0PO/a, U3MeHeHre BHYTPEHHeN SHePTUu.

45. HaiiTi mokasaTe/ib aguabaTbl CMecH BOJOPOZA M HEOHa, eC/IM MacCOBbIe 0/H
000UX Ta30B B CMeCH OJJMHAKOBBI 1 paBHHI 0,5.

46. T'a3, Haxogsmuiics nipy AasieHun 140 klla, u3obapHO Harpenau Tak, UTO €ro
00beM YBeJIMUWICA B 4YeTbipe pa3a. [Ipu 3ToM Obuta coBepmieHa paborta 8,4 K/IXK.
OmnpesiesUTh TIePBOHAYA/ILHBIN 00HeM rasa.

47. I'enuii, HaXOALIAKCS NIPU HOPMAJIbHBIX YCJIOBUSX, U30TEPMUUECKH YBeTUUMII
o0bem B 2 pasa. Haiitu paboTy, coBepilieHHYO Ta30M MpPU PacIIMpeHuH, U KOJIWYeCTBO
TeTJIOThI, COOOIIIEHHOe Ta3y.

48. 06bem | Kmosb a30Ta, HaXOAMIIErocss TIPM  HOPMAa/IbHBIX  YCJIOBUSIX,
paciupsieTcss aguabatruecku B 5 pa3. HaliTu mu3MeHeHHe BHYTpeHHeM SHeprvu rasza u
paboTy, COBepIlIeHHY0 Ta30M TIPU PaCIlIiPeHUH.

49. UpneanpHBIA Ta3 coBepinaeT 1LWKA KapHo. Pabora u30TepMuUuecKoro
paciupenys rasa paBHa 5 k. OmpezenuTs paboTy HM30TEPMUUECKOTO CXKATHsA, €C/H
TepMMYeCKUH K. 1. [I. [IuK/a paBeH 0,2.

50. Maccy 640 r pacrijiaB/ieHHOIO CBUHL{@, B3ITOr0 IPU TeMIlepaType IlaB/leHus,
BBUTM/IM Ha jefi, umerommii Temriepatypy 0°C. HaliTu v3MeHeHWe SHTPONUM TIPU 3TOM
riporiecce.

51. TTocTosiHHbIe Ban-znep-Baanbca a1 HeoHa passbl: 0,209 m* - H/moms 1,7 - 107
> M’/Monb. HaliiuTe KpuUTHUeCKMe 3HAauyeHWs I1apaMeTpOB COCTOSIHUA (TeMIleparypa,
JlaB/ieHHe U MOJISIPHBIA 00beM).

52. Kucnopoa 1 Monb (peanbHbIM ra3), 3aHMMaBIIMK Tipu TemrnepaType 400 K u
obbemMom 171, pacmmpsieTcs H30TepMuueckM B 2 pa3a. Ormpezenvre: paboTy mpu
paciliMpeHny; u3MeHeHUe BHyTPeHHel sHepruu rasa. [lornpaBku a v b IpUHSTH paBHBIMU
cootBetcTtBeHHo 0,136 H - m*/monb’u 3,17 - 10°° m*/monb.

53. Ucrnione3ysa 3akoH [lrosoHra u IIty, ompefenure y[enpHYH TeIIOeMKOCTb
HaTpUs U aIFOMUAHUSL.

54. B cocyge BmectuMocTbio 10 1 Haxogutcs a3oT maccou 0,25 kr. OnpeniendThb:
BHYTpeHHee /laB/ieHre ra3a: COOCTBeHHbIN 00beM MOJIeKY/I.

55. O6beM yryiekucaoro rasa maccoi 0,1 kr yseamumics ot 10° 1 go 10* 1. Haiitu
paboTy BHYTPEHHUX CHJT B3aUMO/IEHCTBHUS MOJIEKYJI TIPU 3TOM PaCIIPeHUH Ta3a.

56.IIo Tpybe pagmycoMm 1,5CM TeueT YIJIEKUC/IBIA ra3 IJIOTHOCTBIO 7,5 Kr/m’.
OmpesiesiuTe CKOPOCTh €ro TeueHus1, ecjv 3a 20 MUH uepe3 MoOIepeyHoe ceueHue TPyObl
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riporekaet 950 T rasa.

57. A3ot 2 Monib aziabaTHO paciivpsieTcsi B BakyyM. Temriepatypa rasa mpu 3ToM
yMmeHbiiaeTcsi Ha 1 K. Ornpegenure paboTy, COBepiiaeMyr0 Ta30M TIPOTHB
MeKMOJIEKYJIIPHBIX CUJI TIPUTSDKEHUS.

58. [laBneHre Bo3AyXa BHYTPHM MbUIbHOTO Tiy3bipgd Ha 200 Ila  Gosbie
atMocgepHoro. Ornpezenvre auameTp My3bIps. [10BepXHOCTHOE HATs>KeHUE MbLIBHOTO
pactBopa 40 mH/m.

Bomnpocsl K 3k3amMeHy (TpeTuii cemecTp)

. DJIeKTPUYECKUU 3apsifi.

. 3akoH KyisoHa.

. HanpspkKEHHOCTD 3/71eKTPOCTaTUYeCKOro M0JIS.

. [loTeHL1an 3/1eKTPOCTaTUUECKOTO TTOJIS.

. Harnipspkenue

. Teopema I'aycca u eé npuMeHeHue.

. DNeKTPUYECKUH JUTIOJIb.

. JA3/1eKTPUKY B 3/IEKTPUUECKOM T10JI€.

BekTop 3/1eKTpruyecKor MHAYKLUK. ['paHuLIbl JBYX AU3JIEKTPUKOB.
. [IpoBOHVIKM B 37IEKTPAUYECKOM MOJIe.

. DHeprus 3JIeKTPUUeCKOro moJis.

. D/TIeKTPOEMKOCTb.

. Konpencaropsl. CoejiHeHre KOH/@eHCaTOPOB.

. DHeprus 3J1eKTPUYeCKOro IoJisl.

. [TocTosiHHBIN 3/1€KTpUUeCKri TOK. [1I0THOCTE M Ccr/a TOKa.
. 3akoH OMa /i1 yyacTKa Liell.

. CoejiHeHMe TTPOBOIHUKOB.

. DJIEKTPO [ABWXKYLLask CUJIA.

. 3akoH OMa /11 HeOZJHOPOAHOI'0 yYyacTKa LIerH.

. Pa3BeTBIEHHBIE 2/1eKTpryecKkue Lemnu. [TpaBuna Kupxroda.
. Mo1HoCTh TOKA.

. 3akoH [Ixoyig-JleHia.

. [IprMecHast 371eKTpOINpOBOJAHOCTb.

. DJIeKTPOHHO-/IIDOYHBIN TTePexo/.

. [To/TyripOBOTHUKOBBIE TTPUOOPHI.

. DJIEKTPUYECKUM TOK B BaKyyMe.

. DJIEKTPUYECKHW TOK B PaCTBOpPAax M pacrljlaBax.

. 3aKOHBI 37IeKTPOJIU3a.

. DJIeKTPUYECKUW TOK B rasax. [lna3ma.

. KoHTakTHasi pa3HOCTh MOTeHIManoB. PaboTa BbIX0O/a 3/1IEKTPOHOB.
. TepMO3eKTprUYeCKUe SIBJIEHUS.

. B3aumoielicTBHre TOKOB.

. MarauTHoe 1ioJe.

. BeKTOp MarHuTHOM MHIYKLIUH.

. [elicTBUe MarHUTHOTO TOJIs1 HAa TIPOBOJAHUK C TOKOM.

. [lericTBUe MarHUTHOTO TMOJIS1 Ha ABYKYLLUKCS 3apsif,.

. MarHuTHbIe CBOMCTBA BellleCTBa.

R OO UTA, WN -
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38. MaruuTHbIM MOMeHT. MarHuTHasi UHIYKIHSI.

39. 3akoH AMmnepa. DHeprusi KOHTypa C TOKOM B MarHUTHOM I10J1e.

40. [JericTBMe MarHATHOIO MOJISI HAa JBWXKYLIUKCS 3apsif. Cua JlopeHia.

41. DKcriepyUMeHTa/IbHas Olpeje/ieHye yeJbHOro 3aps/ia YacTulLl.

42. Ddpdext Xomnna.

43. HarpspkeHHOCTb MarHuTHOro mnosig. 3akoH buo-Casapa-Jlanacca u ero
TIpYMEHEeHUe.

44, 3aK0oH TOJIHOrO TOKa. Harnps»keHHOCTh MarHUTHOTO T10JIs1 COJIEHOU/a U TOPOU/a.

45. MarHuTHble CBOMCTBA BellleCTBa.

46. CamouHaykuus. UHAYKTUBHOCTb.

47. OCHOBHOM 3aKOH 3JIEKTPOMarHUTHOM UHYKLHU.

48. B3auMHas UHIYKLUS.

49. fIBneHre 3/1eKTPOMAarHUTHOW UHAYKLMHU. [IpaBuso JleHua.

50. D/1eKTpOoABUXKYILIas CHUJla UHAYKLIUU.

51. BuxpeBoe 3jieKTpruueckoe riose.

52. Toku PykKo.

53. fIByieHne caMOUHAYKUUU. VTHIYKTUBHOCT.

54. Tok npu pa3sMbIKaHUM U 3aMbIKaHWU LeIIN.

55. B3avmMHas UHAYKLMA.

56. DHeprusi MarHUTHOTO TI0JIS.

57. DneKTpuueckuii KosiebaTenbHbIA KOHTYP.

58. IlpeBpaiijeHre HEPTUH TIPU TaPMOHUUECKUX KOJIe0aHUSIX.

59. 3aryxatoiree KoyiebaHue.

60. BeiHy>X]eHHOe KosiebaHue.

61. AmMriuTyga v (pasa KosebaHuUI.

62. Pe3oHaHC.

63. Amruiutya u ¢dasa KosebaHuM.

64. [lepeMeHHbIM TOK.

65. [TosmHOe CcOoTpOTHBIIeHKE B Ljely [IepeMeHHOr'o TOKa.

66. MOIIIHOCTb ITepeMeHHOr0 TOKa.

67. [lonatue o Teopun Makcsesia. ToK cMelleHus.

3ajaum (TpeTH ceMecTp)

1. [Iga mpoBOJAILMX IIap¥Ka MacCOW 1O 4 I' KaK/AbIM TIOBEIIEeHbl B BO3JyXe Ha
HEeMPOBOAALIMX HUTSIX AyiMHOM 20 cM K ofHOMYy Kprouky. Illapvkam cooOIiuiy paBHbIe
OJHOUMEHHbIe 3aps/bl, BC/IeACTBUE Yero LIapUKKA pas3oluIMch Ha paccrosiHue 90 cwm.
OrnipezieUTh 3apsif, KXKA0r0 [apyKa.

2. DneKTpuyeckoe T110Jie CO3[aHO [AByMs ToueuHbiMM 3apsgamMu 40 HKn u
—-10 HKn, Haxopsaumumuca Ha paccrosHuu 10 cm  apyr ot gpyra.  Onpeznenutb
HarpspKeHHOCTh MOJI1 B TOUKe, y/AaJeHHOW OT MepBOro 3apsjaa Ha 12 ¢cM M OT BTOPOTO Ha
6 cm.

3. OueHp [/IMHHAasi TOHKas TIpsMasi IIPOBOJIOKA HeceT 3apsi[j, PaBHOMEPHO
pacripefie/ieHHbIM 10 BCel ee JjiMHe. BbIUMCIUTL JIMHEUHYI0 TIJIOTHOCTh 3apsifia, ecyu

HarpsUKeHHOCTh I10J11 Ha paccTosiHd 0,5 M OT MPOBOJIOKW TIPOTUB €e CepefiMHbl paBHa
200 B/m.
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4. [Ie mpsIMOYTO/IbHbIE OJWHAKOBBIE Tlapasule/ibHble IUIACTHUHBI, JIMHBI CTOPOH
Kotopbix 10cM um 15 cM, pacrosiokeHbl Ha MajioM (TI0 CpPaBHEHUIO C JIMHEMHBIMH
pasMepaMu IUIaCTWH) PAacCTOSIHUM JApyr OT Apyra. Ha omHOUM W3 TacTMH PaBHOMEPHO
pacnipezenieH 3apsz 50 HKi, Ha apyrou — 3apsg 150 HKa. OnpeendTs HarpsskeHHOCTh E
3JIEKTPUUECKOr0 TI0J/IS1 MeXXAY I/IaCTUHAMMU.

5. Mexay TlaCTUHaMHM IUJIOCKOTO KOHJeHCAaTOpa HaxXOAUTCS TOYEUHBIM 3apsj
30 uKn. ITone koHAeHcaTopa AelCTByeT Ha 3apsij ¢ cwion 10 MmH. Onpepenuts cuiy
B3aMMHOI'O [TPUTSKEHUS [IaCTHH eCJIU TJIOIaAb KaXKI0M MIacTUHLI paBHa 100 oM’

6. Tonkue cTep)kHu o00pa3yroT KBajpaT. CTep>KHU 3apsDKeHbl C  JIMHEMHOMN
noTHocThio 1,83 HKn/M. HaliTi moTeH1Man B LieHTpe KBaZpara.

7. Toueunsle 3apsaabl 1 MKK u 0,1 MmxkKn HaxopsaTcs Ha pacctosiHur 10 cM Apyr OoT
apyra. Kakyro paboTy coBepiiaT CWibl TIOJsl, €CIM BTOPOW 3apsifi, OTTaJIKUBasCh OT
T11epBOr0, yAAJIUTCA OT Hero Ha paccrosiuue 10 m?

8. Pacctosgnue wMexay 3apsgamu +2HKn  paBHo 20 cm.  Ompepenure
HarpspKeHHOCThb TOJIsl, CO3JAaHHOTO STUMU 3apsfiaMyd B TOUKe, HaXOZsALeWcs Ha
paccTosiHuu 15 cm oT riepBoro ¥ 10 cM OT BTOpPOro 3apsijia.

9. [Mosenii 11ap HeceT Ha cebe paBHOMEPHO pacripefiesieHHbIN 3apsi. Ompegenvre
paZinycC 11apa, ec/ivd NoTeHUUan B 1jeHTpe mapa paBeH 200 B, a B Touke, JjieXkallel OT ero
LieHTpa Ha pacctosgHuu 50 cMm, 40 B.

10. IBa KoHAeHcaTtopa 37eKTPOeMKOCTIMU 3 MKD® u 6 MKD coeMHEHbI MeXIy
coboit u mpucoeuHeHbI K OaTapee C 3. A. ¢. 120 B. Onpegenuts 3apsiibl KOHJ€HCATOPOB U
Pa3HOCTH TIOTEHL[MaJioB MeXAy uX 0O0K/JajKkaMu, ec/id KOH/JEeHCAaTOpbl COeAUHEHBI
TrapasuiesibHO, T0C/e[0BaTeIbHO.

11. Onpepgenvite MOBEPXHOCTHYH IUIOTHOCTh 3apsiloB Ha IJJaCTUHAX ILIOCKOTO
C/IIOASIHOTO KOHJIeHCATopa, 3apsbKeHHOro [0 pasHocTu rnoteHumanoB 200 B, eciu
PacCTOsTHHE MeXX/y ero rjiacTuHamu paBHO 0,5 M.

12. Haliti 53Heprut0 yeAuHeHHOW cdepbl paguycoM 4 CM, 3apsOKeHHOW [10
rioreHuuana 500 B.

13. Paccrosinve wmexay 3apsigjamud 13,2 HKn  gunong paBHo 12 cm. Hawtu
HarpspKeHHOCTh Y MOTeHIMas MoJsi, CO3AAaHHOTO UMOJieM B TOUKe, yAaJleHHOW Ha 8 cMm
Kak OT [epBOro, Tak U OT BTOPOrO 3apsza.

14. Cuna ToKa B NpoBOJHUKe corpoTuBieHrneM 120 OM paBHOMEpPHO BO3pacTaeT OT
0 A mo 5 A 3a 15 c. Onpeenvre BbifeMBIIeeCs 3a 3TO BpeMsi B IPOBOJHUKE KOJTMUECTBO
TeIUIOTHI.

15. OmpefeniuTe  HaNpPSKEHHOCTb  3JIEKTPUUECKOTO TIOJiA B aJIFOMUHUEBOM
MPOBOAHKKe 00beMoM 10 cM®, ec/iu MpU MPOXOXKAEHWH 0 HeMy IOCTOSIHHOIO TOKa 3a
5 MUH BbI/Ie/IN/IOCh KOJIMUeCTBO TeIvIoThl 2,3 K/IXK.

16. OnipefiesiiTe TOK KOPOTKOT'O 3aMbIKaHUsI, €C/IM TPYA BHELIHeM COIPOTHBJ/IeHUU
50 Om ToK B 1ienu 0,2 A, amipu 110 Om 0,1 A.

17. Onement ¢ 3C 6 B u BHyTpeHHUM coripoTuBieHveM 1,5 OM 3aMKHYT Ha
BHellIHee cornpoTuiieHuve 8,5 OM. HaWtu: cuily TOKa B LieNy; MafileHue HarpsbKeHUs BO
BHEIIIHeU 1eny ¥ BHYTpU s1emeHTa; KI1/] snemenTa.

18. OnpefenuTh TOJIIMHY C/0d MeAW, BbIE/NUBIIENCS 3a BpeMsi 54 MpH
5/IEKTPOJIM3e MeJHOI0 KyIopoca, eC/IM IJIOTHOCTL ToKa 80 A/m°.

19. IIpu snekTposiv3e MeaHOro Kyropoca 3a 1 4 Beigenunocs 0,8 r meau. [1nomags
KaykI0ro 3/1eKTpozia pasHa 100 cm?. Haliaure MI0THOCTE TOKA.

20. Havigyte cuiy TOKa HacChIeHUS] B MOHWU3ALIMOHHOM Kamepe, eC/IM MOHU3aTop
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oOpasyer exxecekyHaHo 10° map moHoB B 1 cm’. Ilnomjaab Kakgoro siaekrpoga 1 am?,
pacCcTosiHUe MeXKy HUMU 5 CM.

21.Tlo mpsiMomy OeCKOHEUHO MAJMHHOMY TPOBOJHUKY TeueT TOK cuior 50 A.
OrnipefieUTh MarHUTHYX0 WHAYKLUIO B TOUKe, yJaJleHHOM Ha pacCTOsiHUe 5 CM OT
TIPOBOJHUKA.

22. Oripefie/TMTh MarHUTHBIM TIOTOK U TIOTOKOCIIeTI/IeHWe B cojeHouzie Oe3
CcepAeyHrKa, cuja ToKa B KoTopom paBHa 6,3 A. Conenoupy, umeetr 1400 BUTKOB, A/IMHY
1,6 m u paguyc 4,8 cMm. KakoBa MHAYKTUBHOCTb COJIeHOWa?

23. 1o BUTKY paguycoM 5 cM TeueT TOoK cuout 10 A. OmnpenendTb MarHUTHBIU
MOMEHT KPYyroBOIr'O TOKa.

24. Tlpu cune Toka 5 A B KaTyIllKe BO3HHKAeT MarHUTHBIA MOTOK 15 MB6. CKoJ/IbKO
BUTKOB COZIEPXKUT KaTyIllKa, eC/Ii ee MHAYKTUBHOCTb paBHa 60 MI'H.

25. DNeKTpOH [BUXKETCd M0 OKPYXHOCTM B OJHOPOJHOM MAarHWTHOM I10JIe
HarpsykKeHHOCThI0 10 KA/M. BBIUKMC/IUTE TTepro/, BpallleHus 3JIeKTPOHa.

26. HaiTu TJIOTHOCTH 3HEPrUM MAarHWTHOTO TIOJISI B JKEJIE3HOM CepJeUYHUKe
COJIEHOM/|a, €CJIA HalpPSUKeHHOCTh HaMarHWUMBaroLero nosis pasHa 1,6 kA/m.

27. B OAHOPOJAHOM MAarHUTHOM TI0Jie, UHAYKLMSA Kotoporo 0,1 Tn, nBuxercs
NMpoOBOJHUK AMHOK0 10 cM. CKOpPOCTb [BWKEHUs MPOBOAHMKA 15 mM/CeK M HaripaBjieHa
TieprieHAUKY/ISPHO MarHUTHOMY 10Jit0. UeMy paBHa MHAYLIMPOBaHHAs B MIPOBOJHUKE 3. [I.
c.?

28. IHAYKTUBHOCTb COJIEHOMJA JAMHOM 1 M, HaMOTaHHOTO B OJUH CJIOM Ha
HeMarHWTHEIM Kapkac, pasHa 1,6 MI'H. ITnomaas ceyenus conerorga 20 cm®. Onpee/uThb
YMCJI0O BUTKOB Ha Ka)XKJJOM CaHTUMeTpe [JIMHbI COJIEHOU/A.

29. B kaTymke, cocTosilled U3 /5 BUTKOB, MAarHUTHbIM TMOTOK paBeH
4,8 - 10 B6. 3a Kakoe BpeMsl [J0/DKEH UCYe3HYTh TOT MOTOK, YTOOBI B KATYILKE BO3HUKIIA
cpenHsis 3. 4. . uHaykuuu 0,74 B?

30. Conenouyp, cogepxutr 1000 BUTKOB MpoBOAa, IO KOTOPOMY TeueT TOK 20 A.
OrnpefieMMTh MarHUTHBIM TIOTOK W TOTOKOCLIEIVIEHWe, eC/M UHAYKTUBHOCTb COJIEHOUJA
0,5TH.

31. Ilo karymke gnuHou 20 cM U auameTpom 3 cM, umeroljerd 400 BUTKOB, TeueT
TOK cuion 2 A. HalTu UHAYKTUBHOCTh KaTyIIKWU U MarHATHBINA TOTOK, TTPOHU3bIBAIOIIUH
CeyeHUe KaTyLLKHU.

32. HanpsKeHHOCTh MarHUTHOIO T10Jii TOPOUAA CO CTa/llbHbIM CepAeYHUKOM
Bo3pocsa ot 200 A/m go 800 A/M. Bo ckosibko pa3 u3MeHWIach 00beMHasi TIJIOTHOCTh
SHEepPruy¥ MarHUTHOIO [0JIsl, €C/IM W3BeCTHO, YTO MarHWUTHAas MHAYKLUS COOTBETCTBEHHO
uMena 3Hauenus 0,5 Tnu 1,25 Tn?

33. Karyiika umeer cornporusieHde 10 OM v uHAykTMBHOCTH 0,144 I'H. Yepes
CKOJTbKO BPEMEHHM T10C/Ie BKJIFOUeHHWS] B KaTyIlKe YCTAaHOBUTCSA TOK, PaBHBIM IMOJIOBHUHE
TIOCTOSIHHOTO?

34. KOHTYp COCTOUT U3 KaTYyLIKA UHAYKTUBHOCTHIO 30000 cM U COMNPOTUB/IEHUEM
1 Om u u3 koHjeHcatopa eMKOCcTbi0 2000 cMm. Kakyro MOIIHOCTb [JO/DKEeH MOTpPebssiTh
KOHTYp, UTOOBI B HeM TIO/[iep)KHUBa/IMCh He3aTyxarolfie KojebaHus, MpU KOTOPBIX
MaKCHUMaJ/IbHOe HarlpsKeHre Ha KOHZeHcaTope paBHo 0,5 B?

35.B uens mnepemMeHHOro Toka HamnpsbkeHuemM 220B wu uyacrotou 50 I'q
I0C/IejOBaTe/IbHO  BK/IFOUEeHbl  pe3ucTtop  compotusieHueM 100 Om,  Karylika
MHAYKTUBHOCTBIO 0,5 I'H U KOHAEHCAaTop 3/1eKTpoeMKOCThi0 10 MK®. Omnpejenvre CULY
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TOKA B LleNH, MajleHre HamnpspKeHWsi Ha aKTUBHOM COTIPOTUB/IEHUH, TaZleHre HarlpsyKeHUs!
Ha KOHJIeHCaTope, TaJleHre HanpspKeHUsl Ha KaTyIlKe.

36. Cuna S/IeKTPUYECKOTO TOKa HMU3KOW YaCTOTBl M3MEHseTCsd I10 3aKOHY
i = 0,564 sin 12,56 t. Kakoe KOJIMYECTBO TEIUIOTHI BbIAEIUTCS B IMMPOBOJHUKE C aKTUBHBIM
conporusieHueM 15 Om 3a Bpems, pasHoe 10 reprozgam?

37. KonebarenbHbId KOHTYP COCTOMT W3 KOHJleHCAaTOpa €eMKOCTbI0 6 MKD wu
KaTyLIKU UHAYKTUBHOCTH MHAYKTUBHOCTBIO 0,3 ['H. Onpezieniute aMIyiuTyy CAJIbI TOKA B
KOHTYype, eC/Id aMIUTUTY/a HarpspKeHUs Ha oOkmagkax KoHjeHcatopa 100 B. AkTuBHOe
CONPOTHBI/IEHUE KOHTYPA He YUUTHIBATh.

38. KonebarenbHbIMi KOHTYP COCTOMT M3 KaTYyIIKHM HHJIYKTUBHOCTHIO 0,2 M['H M
KOHZIeHCAaTopa C IUIOLAJbI0 MUIACTUH 155 CM®, pacCTosiHMe MeXAy KOTOPbIMU 1,5 MM.
3Hasi, YTO KOHTYp pe30HHpYeT Ha AJUHY BO/HbI 630 M, ompegenure OU3JIEKTPUUYECKYIO
TIPOHUL[AeMOCTb CPe/ibl, 3alI0/THEHHOM TTPOCTPAHCTBO MKy MIaCTUHAMHU KOHZeHCaTopa.

39. KonebarenbHbIA KOHTYP COCTOMT W3 KOHZeHcatopa eMKocTbio 800 MK® wu
KaTyIIKWA, UHAYKTUBHOCTL KOTOPOM paBHa 2 - 107 'n. Ha Kakyro [JJIMHY BOJIHBI HACTPOEH
KOHTYp? ConpoTuB/ieHHeM KOHTYpa MpeHebpeus.

40. CKOpOCTb pacIipoCTpaHeHUs1 >3JIEKTPOMarHUTHBIX BOJH B HEKOTOPOM cpefie
cocrasisger 250 Mwm/c. Onpefienite JIMHY BOJTHBI 3/IEKTPOMAarHUTHBIX BOJIH B 3TOM Cpejie,
eC/Iy UX yactora B Bakyyme 1 MI'm.

41. OnpefieniTh J0rapu(pMUUYECKUi JeKPeMEHT 3aTyXaHHs KOHTypa C eMKOCTBIO
2000 cm u mHAYKTHMBHOCTBIO €M 150000 cMm, eyt Ha moAjepkaHue B 3TOM KOHTYype
He3aTyXarluX KojgebaHu ¢ MaKCUMa/ibHbIM HampsbkeHreM 0,9 B, TpeGyeTcst MOIITHOCTD
10 MKBT.

Bomnpochl K 3K3amMeHYy (4eTBEpPThIA ceMeCcTp)

. MexaHu3m o0pa3oBaHHsI MeXaHUUeCKHX BOJTH B YIIPYTOM Cpe/ie.
. [IpogonbHBIE U MOTIEpeYHbIe BOJTHBI.

. bery1iue BoJ/IHBIL.

. ®POHT BOJIHBI.

. Jl1Ha BO/THBL.

. PacnipocTpaHeHue BoJH B cpefiax C AUCIIepCHeH.
. BostTHOBOM makeT, rpynnoBasi CKOpOCTb.

. [IpuHUMn Ccyneprio3uLyu.

. IToTok sHepruu BoyiHbEL. BekTop YMOBa.

. CToslurie BO/THBI.

. HTepdepeH1ys BOJIH.

. Audpakuys BOJH.

. 3BYK.

. OPpdexr [Jonnepa.

. Y lapHble BOJHbI U aBTOBOJIHBI

. KorepeHTHOCTb.

. XapaKTepuCTHKa 3BYKOBBIX BOJIH.

. YIbTpa3ByK U €ro KCI0/Ib30BaHue.

. DJIeKTPOMarHUTHbIE BOJTHBI.

. duddepeniipasbHOe ypaBHeHUe 3/1eKTPOMarHUTHOU BOJIHBI.
. Bektop IToiTuHra.

— OO NOhUThA, WN
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22. IlIkasa 3/1eKTpPOMarHUTHBIX BOJIH.

23. OnTrueckas JJIMHa My TH.

24. KorepeHTHOCTb U MOHOXPOMAaTUUYHOCTb CBETOBBIX BOJIH.

25. TlpumeHeHne UHTep(depeHIMr CBeTa.

26. VInTepdepeH1s cBeTa B TOHKMX IJIaCTUHKAX. [IpocBeTsieHre ONTUKY.

27. Indpakuus cBeToBbIX BOH. [IpuHuun [MolireHca-dpenens.

28. Tndpakuus @peHesist Ha KPYTJIOM OTBEPCTHU U JIUCKE.

29. Nudpakiusa payHrodepa.

30. JudpakioHHas pellieTKa Kak CrieKTpaabHbIi prubop.

31. OCHOBBI peHTIeHO-CTPYKTYPHOT'O aHasi13a.

32. IlpeacTaB/ieHue O rojiorpaduu.

33. lucniepcus.

34. Tlonsipy3anusi CBeTOBBIX BOJH. ECTeCTBEHHBIV MOJSIPU30BAHHBINM CBET. 3aKOH
Marnroca.

35. Ilongpusanus cBeTa Mpyu OTPa’KeHUHU U MpPeIOM/IeHUH.

36. /IBoiiHoe nyuenpesiomieHue B Kpuctaiiax. D¢pdekt Keppa.

37. IlonspusaliuoHHble IPU3MBbI U TIOJIIPOU/BI.

38. [IpyMeHeHMe NO/IIPU30BaHHOIO CBeTa.

39. 'eomeTpHuueckas ONTHKA Kak MpeJebHbIA C/Tydyald BOTHOBOW ONTHUKHU.

40. A66eparyu MH3.

41. Jlyna.

42. OnTrhyeckas CuCTeMa MUKPOCKOTIA.

43. Tvcniepcus cBeta. I'pynroBasi CKOPOCTb BOJIH.

44, TlorJioleHure CBeTa.

45. PaccesiHue cBeta.

46. D/1eKTpOHHAas TeOpUsi AUCIIePCUMN.

47. ITornolieHue cBeTa.

48. XapakTepuCTUKU TEIJIOBOTr0 U3jiyueHus. YepHoe TeJio.

49. 3akoH Kupxroda.

50. 3nyyeHre abCoOTFOTHO UEPHOTO Tefa, Pacripe/iesieHre SHEePTUU B eT0 CIIeKTpe.

51. ®opmyna Panea-/IxuHca.

52. KeaHTtoBasi runote3a u ¢opmysa [lnaHka fAns criekTpa abCOMIOTHO YepHOTO
TeJsa.

53. 3aKOHbI U3J/lyUeHUs YepHOro TeJia.

54. OniTuyeckas MMpOMeTpPHS.

55. OddekT KomMriToHa u ero Teopusl.

56. @OTOHBI, X Macca ¥ UMITYJIbC.

57. KopnycKysipHO-BOJIHOBOU [Iyasiv3M BellecTBa.

58. ®opmya ge-bpousns.

59. I'paHULIBI TPUMEHEHUS K/IaCCUYeCKON MeXaHUKHU.

60. BosiHOBast PyHKIMS U ee CTaTUCTUUECKUU CMBIC/I.

61. CraiquoHapHoe ypaBHeHue IllpenuHrepa. J/1eKTPOH B NOTEHLMAIBHOM sIMeE.

62. [Ipumenenue ypaBHeHusd llIpeauHrepa K aTomy BoZopoJa. KBaHTOBbIe yucia.

63. IToHuaTue o Teopuu bopa.

64. DHepreTrueckKue YpOBHU MOJIEKYI.

65. Topmo3HOe peHTTeHOBCKOe u3jyueHue. XapakKTepUCTUKU PeHTreHOBCKOI'o
V3/TyYeHUs.

57



66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.

TeXHHKe.

B3anvMo/encTBre peHTTeHOBCKOT0 U3/TyUYeHUsI C BELeCTBOM.
OCHOBHBIe XapakKTepUCTUKU sifiep.

OmneiT Pe3epdopga. CTpoeHue sipa.

AnepHble cUibl. DHeprus CBsA3U szep.

Pa/1i0aKTUBHOCTA.

OCHOBHOM 3aKOH PaIMOaKTUBHOIO pacraza. AKTUBHOCTb.
EcTecTBeHHasi U UCKYCCTBeHHast paIMOAKTUBHOCTb.

ITepuop nosypacniaza.

Anbda- 1 6eta-pacna/ipl, UX 3aKOHOMEPHOCTH.

[TpoucxoykeHrie raMMa-1yden.

SAnepHble peakuM, UX MeXaHU3M U KJlacCU(UKaLUSI.

3aKOHBI COXpPaHEeHHS B SI/IEPHBIX PeaKLUsX.

MeTo/ bl perucTpaLu U3nyuyeHusl.

LlernHast peakLus JeieHus sjep.

Crpoenue 1 paboTa sifiepHOTO peakTopa.

ITpoayKThI ilesieHys siiepHoro TOIIvBa.

[TpenmyliiecTBa U HeJOCTATKU SIZIEPHOM SHEPTeTHKH.

Peakijyy cvHTe3a aTOMHBIX S7iep.

[Tpo6siema yripaB/isieMOl peakLiii CUHTe3a.

CybaToMHbBIe YaCTHIIbI, UX K/IaCCU(UKALUS ¥ OCHOBHbIE CBOMCTBA.
YacTuLbl U aHTAYACTULBI.

Yckopureny 3apsyKeHHBIX YaCTHUL] U UX TIPUMeHeHue.

TpyAHOCTH KMacCUyeckoro 0ObsiCHeHHsI CTPOeHUsT U CTaOU/TbHOCTHA aTOMOB.
AToM BOgOpOAA.

YpaBHenue IllpenuHrepa /s 3/1eKTpOHA B aTOMe BOZJOPO/a.
["naBHOe, opOUTA/TbHOE ¥ MarHUTHbIE KBAHTOBbIE UHCIA.

CrieKTp BO/IOpO/ia ¥ BOJIOPOAOIIOI00HBIX aTOMOB.

CrivH 3/1eKTpOoHa.

MHOro03/1eKTpOHHBIE aTOMBI.

[Mpunnun [Maymu, hepMuoHb! 1 6030HBI.

ITeprosuueckas cucteMa 371eMeHTOB MeH ieseeBa.

CTpyKTypa 3/71eKTPOHHBIX YDOBHEM.

PacripesiesieHrie 3/1eKTPOHOB B aTOMax I10 SHEPreTUYECKUM COCTOSHUSIMU.
PeHTreHOBCKHeE CIIeKTPbI aTOMOB.

CroHTaHHOE U BBIHY)X/IEHHOe Pe30HaHCHOe U3J/lyYeHue.
[IpyUHLMIT 1eUCTBUS J1a3€POB.

OCHOBHBIE CBOMCTBA U3/TyU€HHS J1a3epOB.

[IpakTHueckoe MCI0/1b30BaHue Jla3epoB.

[IpencraBieHre 0 KBaHTOBbIE CTaTUCTUKU.

Cratuctuka ®epmu.

30HHas CTPYKTypa SHepreTUYeCcKoro CreKTpa 3/1eKTPOHOB B KPUCTaJlIe.
Yposens ®epmu.

3aro/iHeHHe 3/IeKTPOHAMU SHepPreTUueCKrx 30H.

Mertasibl, JU31EKTPUKHU Y TIOJyTIPOBOJHUKU C TOUKHM 3PEHUSI 30HHOU TEOPUH.
CobcTBeHHast ¥ pUMecHasi TPOBOAUMOCTb MOTYTTPOBOAHUKOB.
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112. Pa3mep, cocTaB U 3apsij, aTOMHOI0 fi/ipa.

113. MaccoBoe u 3aps10BOe yuc/ia.

114. O611e xapaKTepUCTHUKH sifiep, U30TOTIOB U HYK/IOHOB.

115. JedeKT Macchl ¥ SHEpPrus CBSI3U.

116. ApnepHble CUIBL.

117. Mopgenu spep.

118. Pafii0aKTUBHOCTb.

119. IlonyueHue 1 MCNo/b30BaHKe PaJAUOaKTUBHBIX HYKJIUIOB.

120. To3umeTpel.

121. B3aumo/elicTBe HOHM3UPYIOIIEro wusnyueHus (anbda-, OeTa-, ramMma- H
HEWTPOHOB) C BeI[eCTBOM.

122. 3aK0oH TOrJ/Io1eHus.

3aiauu (4YeTBEPTHIA CeMeCTp)

1.JIyu cBeTa BBIXOAMT W3 CKUMNMZApa B BO3AyX. lIpefenbHBIM Yroa IOJHOTO
BHYTPEHHero OTpakeHus JJ1s 3Toro jyuda 42°23'. UeMy paBHa CKOPOCTb paCpOCTPaHeHUst
CBeTa B CKurnujape”?

2. [IpssmoyrosibHasi CTeKJIsSIHHAsl TJIACTUHKA TOJILMHOW 4 CM WUMeeT MoKa3aTesb
npesiomsienuss 1,6. Ha ee r1oBepxXHOCTb Tajaer Jjayd Iof yriaom 55°. OmnpepenvTtsb
CMellleHre jiyda OTHOCUTE/IbHO TlepBOHAua/lbHOrO HarlpaB/ieHusl T0CJ/ie ero BbIXOJa U3
TJTACTUHKU B BO3JyX.

3. Y /IMH3bI, HaXOAMIIeNcs: B BO3AyXe, POKyCHOe pacCTOsiHAe 5 CM, a TIOTPY>KeHHOM
B >KUAKOCTh 20 cM. Haiiaute mokaszaTenb TpeaomyeHUsT XUAKOCTH. CTeKI0 JUH3bI —
JIETKUM KPOH.

4. PacceuBarolijasi IMH3a C ONTAYECKOW CHUION —2 ANTP U cobuparoiriasi ¢ hOKyCHBLIM
paccrtosgHueM 20 €M C/10KeHbI BIVIOTHYH. OripeJe/iTh ONTUYECKYH CHUIy CUCTeMbl JIMH3.
Kak 1 Ha CKOJIbKO OHa U3MEHUTCS, eC/I1 JIMH3bI pa3gBUHYTh Ha 40 cm?

5. Ha BbicOTe 3 M OT TNOBEPXHOCTM 3€MJIM BHUCUT JlaMIla, CWia CBeTa KOTOPOM
300 k1. HaWTh OCBeIIeHHOCTh TOUKM HA TIOBEDXHOCTM 3eMJIM, HaxXOZsIencs Ha
pacCTOsTHAU 4 M OT TOUKM Ha 3eMJie M0/, JIaMIIOM.

6. CKOJIbKO [IJIMH BOJIH MOHOXPOMAaTMUeCKOTO0 CBeTa C YacTOTOW KoseOaHUi
5 - 10" Ity y/105KUTCS HA TIYTH JJIMHOM 1,2 MM B BaKyyMe U B CTEKJIe?

7. Haiitu BCce anuHbI BOH BUguMoro ceera (ot 0,76 MM no 0,38 MKM), KOTOpBIe
OyayT MaKCUMa/IbHO yCUeHbl U MaKCUMa/bHO 0C/ab/ieHbl TIPU ONTUYEeCKOM Pa3HOCTH
X0Jla MHTep(epUpyroLIuX BOJH, paBHOU 1,8 MKM.

8. Ha MbUIBHYIO IUIEHKY, HaXOZJALLIYIOCA B BO3[yXe, MajaeT HOPMaJbHO MY4OK
nyueii Gesmoro cBera. Ilpy KakoW HauWMeHbIIEH TOMIIWHE TUIEHKH OTPa’KeHHBINH CBET C
OMMHOW  BoJIHBI 0,56 MKM  OKa)keTCsi MaKCHMMa/JbHO YCW/IEHHbIM B  pe3yJbTaTe
vHTep(epeHun?

9. YcraHoBKa g nosiyuyeHusi Kosiel] HblOTOHa OcCBelljaeTcsi MOHOXpPOMaTU4YeCKUM
CBETOM, TaJaroIM TI0 HOPMa/id K TIOBEPXHOCTH TIJIaCTUHKHU. HabstogeHue Befetcs B
OTpa)KeHHOM CBeTe. Pasnychl ABYX COCeJHUX TeMHbIX Kosiel] 4 MM U 4,38 mm. Paguyc
KPUBM3HBI JTMH3bI 6,4 M. HaliTh MOpsiiKOBbIe HOMepa KoJiel] U IJIMHY BOJIHBI MaZatollero
cBeTa.

10. OmpegenuTe AJMHY OTpPe3Ka Ha KOTOPOM YKJIabIBA€TCH CTOJIBKO Ke JJIMH BOJIH
MOHOXPOMAaTUYeCKOro CBeTa B BaKyyMe, CKOJIbKO WX YK/aJbIBaeTCs Ha OTpe3Ke 5 MM B
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creksie. [TokasaTesib mpenomMsieHus cTekna 1,5.

11. YcraHoBKa [y TioiydeHust Kosell HbioToOHa ocBelrjaeTcs OesibiIM CBETOM,
naJaroiluM HopMaibHO. HallTu pafinychl 4eTBEPTOrO CHUHEro KOJblia, AJMHA BOJHBI
KOTOporo 4 - 10° cM 1 TpeThero KpacHOro KoJblia, JJIMHA BOJHLI KOTOporo 6,3 - 107 cm.
Habro/jeHre Mpou3BOAUTCS B TIPOXOSIIEeM cBeTe. Pafirlyc KDUBU3HBI TMH3bI PaBeH 5 M.

12. BbluMc/UTh pafinyChl MepBbIX NMATU 30H PpeHens A Ccayuas MI0CKOU BOJIHBI.
PaccrosiHve OT BOJIHOBOW TIOBEPXHOCTH /0 TOYKW HaOmozeHws 1 m. JIMHa BOHBI
5-107 m.

13. Ha gudpakioHHYO0 pelleTKy mnajZiaeT HOpMaJibHO CBeT. [Ipy 3TOM MaKCMMyM
BTOPOTO TOpPsSiiKa A/ AJMHbI BOJIHBI 0,65 MKM cooTBeTcTBYeT yriay 45°. Haupute yrodn,
COOTBETCTBYIOLIUM MaKCUMyMY TPEThero ropsiziKa JJ1s1
0,50 MKM.

14. OnipefiesiiTe yryOBYIO [AUCIEPCHI0 AUGPAKLMOHHOW peLleTKU MAJisg [JIMHBI
BOJHBI 589 HM B crmekTpe  1miepBoro  rnopsgka.  IloctosHHas — pelueTku
2,5-10" cm.

15. BeruncuTe paguyc nsATon 30Hbl OpeHesnst s TVIOCKOTO BOJIHOBOTO (DPOHTA C
ayiiHOW  BosiHBI 0,5 MKM, eC/iM  TOCTpOeHHe JieflaeTcsi [Jii TOYKW HabmroaeHus,
HaxO/SIIeNcs: Ha pacCTOSIHUU 1 M OT (DpOHTa BOJTHBI.

16. Onipefeiite yrJIOBYIO JAUCIIEPCHI0 AU(PAKI[MOHHOW pellieTKu [J/si [JIAHbI
BOJIHBI 589 HM B CIIeKTpe MepBoro nopszaka. IlocrtosHHas pemerku 2,5 - 10 cm.

17. Harty mokasare/sib MpeoOM/IEHUs] CTeK/Ia, eC/Id MPU OTPaKeHWHW OT HEero CBeTa
OTpaKeHHbIH Jiyu Oy/1eT TIO/THOCTBIO TIO/ISIPU30BaH IpH yrie rpesiomeHus 30°.

18. Yron MakcMManbHOU TMO/SIpU3aluM MPU OTPAKEHUWM CBeTa OT KPUCTAIOo-
KameHHOM comu 57°. OnpefedTb CKOPOCTh PACHPOCTPAaHEeHUs CBeTa B 3TOM KPUCTaJlIe.

19. TlpenenbHBIN yTOJI TTIOJTHOTO OTPa)KeHUs 1S ITydKa CBeTa Ha TPaHULle KprCTasiia
KaMeHHOM coyu € Bo3ayxom paBeH 40,5°. Ompepenute yros bprocTepa mpu mnajeHUn
CBeTa U3 BO3/yXa Ha ITIOBEPXHOCTb 3TOr'0 KpUCTasl/a.

20. MakcumMyM 3Hepruu usnydenuss CosiHLa TIPUXOAUTCA Ha JJIMHY BOJIHBI 470 HM.
Cuurasi, uro CoJiHIle U3/TydaeT Kak abCOFOTHO UepHOe Tesio, OTpee/IuTh TeMIepaTypy
dboTtocdepsl.

21. YepHoe Tesnio Haxoautcs ripu Temriepatype 3000 K. IIpu ocTteiBaHuu Tesa AjivHa
BOJIHBI, COOTBETCTBYIOL[asg MAaKCUMYMYy CIeKTpalbHOM IIJIOTHOCTU SHepreThyecKou
CBeTUMOCTH, W3MeHWIacb Ha 8 MkM. Oripefenure TeMIiepatypy, [0 KOTOPOW TeJjio
OXJIaIUJI0Ch.

22. 3a4epHeHHBIM LIapUK OCThbIBaeT OT TemrepaTypsbl 27°C mo 20°C. Hackosbko
V3MEeHWIacCh [IJIMHA BOJIHbI, COOTBETCTBYIOLASE MakCUMyMy €ro JIy4eucCIlyCKaTeJbHOU
Croco6HOCTH?

23. IloBepxHocTh Tesa Harpera a0 temriepatypbl 1000 K. 3arem onHa roJioBUHa
5TOM moBepxHOCTH HarpeBaeTcsl Ha 100 K, apyras oxnaxzaercsa Ha 100 K. Bo ckonbko
pa3 U3MEHUTCS SHepreTruyeckasi CBeTUMOCTb [T0BEPXHOCTH 3TOr0 Tejia?

24. Ha NOBepXHOCTb JIUTUSI Ta/laeT MOHOXPOMAaTHYeCKUM CBET [JIMHOU BOJIHBI
310 Hm). UTOOBI MPEKPaTUTh SMUCCUIO 37IEKTPOHOB, HY)>KHO MPUJIOXKUTD 3a/lepyKUBAOIITYIO
Pa3HOCTh MOTeHIUA/IOB He MeHee 1,7 B. OrnpesieniTh paboTy BbIXOZA.

25. MakcuMasibHasi CKOpOCTb (hOTO3/IeKTPOHOB, BbUIETAIOLIUX W3 MeTajla MpU
obnyueHuu ero y-oroHamu, paBHa 291 Mw/c. OnpeieMTh SHEPTHIO Y-(POTOHOB.

26. OnipefenuTh  MOCTOSAHHYXO  [lmaHKa, e € yBe/JIMUEHHWEM  YaCTOThI
5/IeKTPOMAarHUTHOrO ~ M3/lyueHus B rporecce ¢orosddekra nHa 1,21 - 10" k'
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3a/lepKMBAarOLLIMK MoTeHan Bo3poc Ha 0,5 B.

27. Ilpu Kakou TemriepaType KWHeTHYeCKasi SHePTUsi MOJIEKYJIbl ABYXaTOMHOTO ra3a
Oy/eT paBHa sHepruv (GOTOHA C JIMHOM BO/IHEI 5,89 - 107 MMm?

28. Bo CKO/IBKO pa3 BO3pacTeT CBeTOBOe [aBjleHWe, CO3JaBaemMoe U3J/lyyeHueM
3Be3/bl, [IPU MOBBILLIEHUU TeMIIepPaTypPhbl ee IOBEPXHOCTU B JiBa pas3a’?

29. MoHOoXxpoMaTHyecKoe u3ydyeHue ¢ JJIMHOW BOJIHbI 500 HM MajaeT HOpMaabHO
Ha TUIOCKYH 3epKa/IbHYH0 MOBEPXHOCTb W JaBUT Ha Hee o cuiou 10 HH. Onpenenutsb
ynCi0 GOTOHOB, eXKeCEeKYHAHO MaJarolyX Ha 3Ty OBEPXHOCTb.

30. PeHTreHOBCKMIM (POTOH C SHEpPrueu, paBHOW YJBOEHHOMY 3HAUEHHWI0 SHEPryuv
TIOKOSI 3/IeKTPOHa, ObLI paccessH Ha CBOOOAHOM 37eKTpoHe Ha yros 120°. OmpenenuThb
SHEPrUI0 paccesiHHOro ()OTOHA U KWHETUUECKYH0 SHEPTHUI0 3/IEKTPOHA OTAAUH.

31. Kakas gons sHepruu (otoHa 1pu 3pdekte KoMnToHa NpUXOAUTCS Ha 3/1eKTPOH
oTJjauM, ecyiid (POTOH TpeTepries paccesinve Ha yroa 180°? DHeprus (oToHa [J0 paccesiHUs
paBHa 0,255 M5B.

32. Onpenenure [JIWHY BOJIHBI PEHTTEHOBCKOIO  M3J/IyUeHUs, eCd TIpU
KOMITTOHOBCKOM paCCesiHUM 3TOr0 M3/yueHus 1o, yrjioM 60° ajmHa BOJIHBI PACCeSTHHOTO
M3JIy4eHUs OKa3anach paBHOU 57 MM.

33. ®otoH ¢ sHeprueit 16,5 3B BbiOMBaeT 37eKTPOH U3 HEBO30Y>KJEHHOTO aToMa
Bozi0po/ia. Kakyto ckopocTh OyZieT uMeTh 3/IeKTPOH BAAIM OT sipa’?

34. OnpefenuTe AJWHY BOJIHBI CIIEKTPa/JbHOM JIMHWW, W3/lydaeMOW TpU repexoje
3/IeKTPOHA C 00Jiee BLICOKOT'O YPOBHSI SHepPruv Ha 0oJiee HU3KUI YPOBEHb, eC/TU TIPU 3TOM
9Heprust aToma yMmeHblmaack Ha 10 3B.

35. BbIUKC/IUTDL 9Hepryro (hOoTOHA, UCITyCKaeMOoro Ipu Tepexo/ie 3/IeKTPOHa B aTOMe
BOZOPO/a C TPEThEro SHePreTUYeCKOro YPOBHS Ha MEePBBIi.

36. Havigute nvHy BO/HBL e Bponns ajis 3/1eKTpoHa, MOMyUMBIIero yCKOpeHve B
3JIeKTPUUeCKOM 1oJie HarpsbkeHueM 10 kB.

37.1Ipu HeKorepeHTHOM paccesHUU 1of yriaom 90° TPOMCXOAUT yMeHbIleHHe
AJIMHBI BOJTHBI U3/TyyeHus1 Ha BesimurHy AA. Ompesie/iute COOTHOIIeHYe ecid A, = 107 HM,
A, = 80 =M.

38. KuHeTtnueckasi sHeprusi 37eKTpoHa paBHa 0,6 M3B. Onpenenure AjMHY BOJIHBI
ne bporns.

39. OnpegenuTe, NMpPU KAakKOM KWUHETHUYECKOW SHEPryMd JJIMHA BOJIHBI Je bpoins
3JIeKTPOHA PaBHa €ro KOMITOHOBCKOM /IJIHE BOJTHBI.

40. 3a ouH roj, HayaJIbHOEe KOJIMUeCTBO PaJUOaKTUBHOI'O U30TOIA YMEHbIIW/IOCh B
TpU pasa. Bo CKOJIBKO pa3 OHO YMeHBIIUTCA 3a ABa roza?

41. Onpepgenvre, BO CKOJILKO pa3 HaudajbHOe KOJIMYEeCTBO sifjlep PaJUu0aKTHBHOIO
M30TOIAa YMEHBIIUTCS 3a TPY I'0/la, €CJIM 3a OJJMH F0Ji OHO YMEHBLIWJIOCh B 4 pasa.

42. Kakast [0/ pafji0aKTUBHOIO CTPOHLMS 5 Sr, TEPUOJ I0aypacraja KOTOpPOro
28 net, pacniagaetcs 3a nosroga? OmnpeenuTb MOCTOSTHHYHO pacriajia AJisi CTPOHL{YS.

43. Kak u3MeHUTCsl akTUBHOCTb Tperapara kobanbTa B TeueHUe AByX JieT? [lepuop
rosypacraza 5,2 roza.

44. Onipepeniite, BbIJEIS€TCS WIA MOT/IOLAETCS SHEepPrusi Mpy siIEPHOM peakLuu
"N+, He— [H+']O.

45. Onpejenire 3HEPrut0, KOTOPYH MOXKHO TMOJTyUYUTh TIPY paclierieHnu 1 r ypaHa
%2 U, e/l IpU paclijellJIeHWU KaXKJ0ro si/ipa ypaHa BheljesisieTcst s3Heprus 200 MaB.
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KpuTepum u 1kana oLeHUBAHUSA 10 OLIeHOYHOMY CPe/ICTBY

NMPOMEe)XYTOUHbIM KOHTPOJIb (3K3aMeH)

IIkana
OLleHMBaHHA

XapakKTepuCTUKa 3HaHUA NpejMeTa ¥ 0TBEeTOB

ot/inyHO (5)

CryzeHT 1y0OKO M B TIOMHOM OOBeMe BajieeT TPOrPaMMHBIM MaTepHasioM.
['paMOTHO, MCYepnbIBaoIlle U JIOTUUHO €ro M3jaraeT B YCTHOM WM NMUCbMEHHOW
dopme. IIpu 3TOM 3HaeT peKOMEHJOBaHHYIO JIUTepaTypy, NpOsB/IseT TBOPUYECKUN
MOJX0/l B OTBeTaX Ha BOIPOChI M MPaBW/ILHO 0OOCHOBBIBAeT MPHUHSATHIE pelleHMUs,
XOpOUIO B/aJieeT YMEHUsIMU 1 HaBbIKaMU IIPU BbINIOJTHEHUM NPAKTUUECKUX 3a/iau.

xopotio (4)

CTyJeHT 3HaeT IpOrpaMMHBIM MaTepuas, I'paMOTHO M IO CYTH W3/1araeT ero B
YCTHOM WM TIMCbMEHHOW ¢opMe, [OMyCKas He3HauuTe/bHble HETOUHOCTH B
YTBEP)KJEHUsIX, TPAaKTOBKax, OIpeJie/IeHUsIX M KaTeropusx WM He3HauWuTesIbHOe
KO/MuecTBO omMboK. IIpy 3TOM BrajeeT HeOOXOJUMBIMUA YMEHHSIMA M HaBBIKaMH
TIPY BBINIOJIHEHUY NIPAKTUYeCKUX 3a/a4.

y0BJIETBOPU-
TeIbHO

3)

CTyzleHT 3HaeT TOJIbKO OCHOBHOM IPOrpPaMMHBIM MaTepuaJl, J0MyCKaeT HeTOUHOCTH,
HEeZIOCTaTOYHO 4YeTKWe (OPMY/MPOBKH, HENOC/Ie0BaTe/IbHOCTb B OTBeTax,
y3jaraeMbIX B YCTHOM WM MUCbMeHHOM (opme. [Ipu 3TOM HeJOCTaTOUHO Biajeer
YMEHUSIMU M HaBbIKaMH MPU BbITIOJIHEHUM MPaKTHUecKuXx 3azau. [lonyckaet 1o 30%
OIIMOOK B M3/1araeMbIX OTBeTax.

HeyZIOB/IeTBOPU-
TeJIbHO

)

CTyeHT He 3HaeT 3HAUMTENbHOM YacTW MpOrpamMMHOro Marepuasna. [Ipu sTom
JIOTTyCKaeT TIPUHIIUNHA/IBHBIE OIMMOKU B /I0Ka3aTe/NbCTBAX, B TPAKTOBKE TIOHSATHU U
KaTeropuii, TMposB/sSieT HU3KYI Ky/JbTypy 3HaHWM, He B/aJleeT OCHOBHBbIMHU
YMEHUSIMU W HaBblKaMU TIPU  BBINOJHEHWM MpakTU4YecKux 3azad. CrTyaeHT
OTKa3bIBaeTCsl OT OTBETOB HA JIOTIOJIHUTE/IbHbIE BOMIPOCHI.
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BKCHEPTHOQ 3aK/II0YeHHue

[IpencraByieHHbd (DOHJ OLleHOUHBIX cpeAcTB (manee — POC) 10 AUCIUTIIMHE
«Pusmka» cootBeTcTBYyeT TpeboBaHusiMm ®I'OC BO.

[Tpepnaraembie (OpMBI U CpeJCTBAa TEKYIIErO W IPOMEXYTOUHOTO KOHTPOJIS
aZleKBaTHbl  LefssM U 3ajladaM  peaju3aliud  OCHOBHOM  mpodeccuoHambHOU
obpa3oBare/IbHOM MPOrpaMMEI 110 Harpas/ieHuto rmoArotToBky 08.03.01 CtpouTenbCTBO.

OLleHOUHBIE CpefCTBa [JIsl TEKYIero KOHTPOJISI yCIeBaeMOCTH, MPOMEXXYTOUHOU
aTTeCcTaly 110 UTOraM OCBOEHMSI IUCI[UTIIMHBI [PeZICTaB/IeHbI B TTIOJITHOM 00beMe.

Bubl OLleHOUHBIX CPE/CTB, BK/IOUYEHHbIe B TIpe/ICTaB/€HHbIM (DOHJ|, OTBEuaroT
OCHOBHBIM NpuHLUMNam popmupoBanus ®OC.

Pa3paboTaHHBIA M MpEeZCTaBI€HHBIA /151 SKCIEePTU3bl (OHJ OIIeHOUHBIX CpPeJCTB
PEeKOMEeH/IYeTCsI K MCIO/Ib30BaHUIO B TPOLIECCe MOATOTOBKH OakasaBpOB IO YKa3aHHOMY
HaripaB/IeHUIO MO/ IrOTOBKHU.

[Ipencemarens yueOHO-MeTOAHUYECKOM
KOMMCCHWA AHTPALUTOBCKOT0 UHCTUTYTA
TeOCUCTEM U TeXHOJIOTHUU .B. CaBueHKO
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JIMCT U3MeHeHUH U 0N/ THeHUM

Ne Bujnbi fononHeHu U JlaTa ¥ HoMep NpPOTOKOJ/Ia IMoamucsk (c
n/n H3MeHeHUuM 3acejanus kKadeapsol (Kadeap), pacmngpoBKoi)
Ha KOTOPOM ObUIM PacCMOTPEHbI | 3aBejyloiero Kadeapoi
H 0100peHbI H3MeHeHHsI U (3aBeayrOLIMX
JAOTIO/THEHUS kadeapammu)
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