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1. HACHOPT ®OHJA OONEHOYHbLIX CPEJACTB

CnennanbHoctb: 09.02.01 KoMmbloTepHble CUCTEMBI M KOMILIEKChI
Yueonas nucuuniauHa: Ouszuka
Tpedosanusa ®I'OC CIIO k pe3yJbTaTtam 0CBOeHHUSsI AUCHHILINHDI:
o0mue KOMIETeHIUH:
OK 1. IloHumMaTh CyIIHOCTh U COLMANBHYIO 3HAYMMOCTb OyayIuel nmpodeccuu, MposIBISTh K HEH yCTOHYHBBIHA
UHTEpEC.
OK 2. Oprann3oBbIBaTh COOCTBEHHYIO AESATEIBHOCTb, ICXOMS M3 LEJH U CIIOCO0OB €€ TOCTHKESHHUS,
OTpeeNIEHHBIX PYKOBOIUTENEM.
OK 3. AranusupoBarh padO4yI0 CUTYALHIO, OCYIIECTBIIATh TEKYIIHA U UTOTOBBIH KOHTPOJIb, OLIEHKY U
KOPPEKLIHIO COOCTBEHHOH e TeIbHOCTH, HECTH OTBETCTBEHHOCTD 32 PE3yJIbTaThl CBOEH paboThI.
OK 4. OcymecTBiATh NOUCK HHPOPMALINK, HEOOXOAUMOH 1Tt 3P PEKTHBHOTO BBITOTHEHUS
npodeCcCHOHATIBHBIX 3a1ad.
OK 5. Mcnonb3oBaTh HHGOPMAIIIOHHO-KOMMY HUKAIIHOHHBIE TEXHOJIOTHH B PO ECCHOHATBHON
NEeSITeNIbHOCTH.
OK 6. Paborate B koMaHze, 3pPeKTHBHO 00IIATHCS C KOJUIEraMU, PYKOBOCTBOM.
B pe3yJabTaTe 0cBOeHUS Y4eOHOI MCHUIIMHBI 00y YA IMIUIICS 10JIKEH::
3narte:
3.1 - pomb m Mecro (U3MKM B COBPEMEHHOH HAy4yHOW KapTUHE MHPA, (U3NYECKYIO CYLIHOCTb
HaOmromaeMbIx BO BceneHHoM siBieHui, ponb (U3MKH B (OPMUPOBAHMU KPyrosopa U (PyHKIHOHAJIBbHON
IPaMOTHOCTH 4eJIOBeKa JJIs peLIeHMs] TPAKTUYECKUX 3a/au;
3.2 - ocHOBOMoONararoue GU3NIeCKue MOHATHS, 3AKOHOMEPHOCTH, 3aKOHBI H TEOPHH;
3.3 - pusmyeckast TEPMUHOJIOTHS U CHMBOJIHKA;
3.4 - OCHOBHBIE METO/IbI HAYYHOTO TIO3HAHUS: HAOIOICHHNE, OMTMCAHNE, H3MEPEHHE, SKCIIEPUMEHT,
Ymern:
Y.1 - oOpalaTbiBaTh pe3yJbTaThl HU3MEPEHUH, OOHAPYKHUBAaThb 3aBUCHMOCTb MEXAY (PUINIECKIMU
BEJIMYMHAMH, OOBSCHSTH MOJyYeHHbIE PE3YJIbTAThI U 1€J1aTh BBIBOABI,
V.2 - pemath puU3NUECKUE 3a/1a4H,;
¥Y.3 - NpuUMEeHATh MOJyYeHHbIE 3HAHUS Ui OOBSICHEHUS YCJIOBUI NMpOTeKaHWs (PU3NUECKUX SIBJICHUN B
npupone, NpopeCcCHOHANBHON chepe U A MPUHSITHS MPAKTUYECKUX PEIIeHUN B TOBCEITHEBHOMN JKU3HH,
¥.4 - popmupoBaTh COOCTBEHHYIO MO3ULIMIO MO OTHOIIECHUIO K (pru3mueckol nHpOpMAIHHY, MOJyYaeMOH 13
Pa3HbIX UCTOYHUKOB.
dopMaMu TEKyIIEro KOHTPOJIA Y4YeOHOW MWCLUIUIMHBI SIBJISIETCS. TECTHPOBAHUE, NPAKTUYECKHE
3aHATHSA, TabopaTopHble pabOThI, OLICHOYHBIE 3aaHMUS.
DopMoii MPOMEKYTOUHOH aTTeCTAINH MO YI4eOHOH NUCHIUTIIIMHE SIBIISIETCS IK3AMEH.,

2. OIMACAHHUE MMOKA3ATEJIEA U KPUTEPUEB OIEHVUBAHUSI
KOHTpO.]'Ib KadyeCTBa OCBOCHHA OUCLHHUININHBI «Pusukay BKIO4YaeT B ceds TeKYH_II/Iﬁ KOHTPOJIb
YCIEBAEMOCTH M MNPOMEXYTOYHYIO aTTecTauuro. TeKylMil KOHTPONb YCIEBAEMOCTH M IPOMEXKYTOYHAs
arrecTaluus NpPOBOAATCA B LEJIAX YCTAHOBJICHUSA COOTBETCTBUA I[OCTI/I}KGHI/Iﬁ O6yLIaI-OH_II/IXC$[ Tpe6OBaHI/I$IM
00pa3oBaTeNbHON MpPOrpaMMbl K TIPEIMETHBIM pe3yJbTaTaM OCBOEHHs 0a30BOro kypca  y4deOHOM
NUCLUIIIIUHBL « DU3uKa».
PGSYJ'IbTaTbI OLCHUBAHUA TCKYLIETO KOHTPOJIA 3aHOCATCA MPETIOAAaBaATCIIEM B KYPHA U YUUTBIBAIOTCA
IIPY [IPOBEIEHUH IPOMEXKYTOYHON aTTeCTalllu.
Pacnpenesienue onileHUBaHUsI Pe3yJbTATOB 00y4eHHUsI 10 BUJAM KOHTPOJIsA

PesynpTatsl Ob6mue ITokasaTenu oueHKH ®opmel Tekyuiero koutposs | [IpomexyTto
o0yueHwus KOMIIETEH | PE3YJIbTaTOB Y OLICHUBAHMUS YHas
(OCBOGHHBIE YMEHUS, | MU aTrecTanus
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YCBOEHHbBIE 3HAHMSA)

3.1 3Hatb ponb U OK 01 3Haet o pusudeckoi Ouenka BBITIOJIHEHUS | DK3aMEH
MecTO (PHU3HKH B OK 02 CYLIHOCTH HaOJFOMaeMBIX | IPAKTUYECKHUX,
COBPEMEHHOM OK 03 BO BeenenHoii siBnenmii, o | 1abopaTtopHbIX paboT.
HAy4HOH KapTUHE OK 04 ponu (pU3UKH B OueHka  BBINOJIHEHUA U
MHpa;, PUINIECKYIO OK 05 ¢dbopmupoBaHUU 3amuTel  pedeparoB  u
CYILIIHOCTb OK 06 (byHKIMOHATBHON VHIUBUIYAJIBHOIO MIPOEKTA.
HaOJIFOTaeMBIX BO IPaMOTHOCTH 4YeJIOBEeKa

Bcenennoii IJ1s1 peLIEHUs

SIBJIGHUH, pPOJIb MPaKTUYECKUX 3a7au.

¢busnku B

dbopmupoBaHUU

Kpyrosopa u

(byHKIMOHATBHON

IrPaMOTHOCTH

4esoBeKa AJis

peleHus

MPaKTUYECKHUX

3a1a4.

3.2 3natp OK 01 3naem nonamus: Ouenka BBIMIOJIHEHUsI | DK3aMeH
ocHoponojaraomue | OK 03 MaTepHuaibHas TOUKA, TECTOB.

¢dusnueckne nonstus,| OK 04 MOCTYMaTeNbHOE Ouenka pe3yJIbTaTOB
3aKOHOMEPHOCTH, OK 05 IBUKEHUE, BPALLATE/IbHOE | BBINIOJIHEHUS ITPAKTUYECKUX
3aKOHBI U TEOPHH. OK 06 IOBUXKEHHUE, AOCOTIOTHO U JTadopaTOpPHBIX padoT.

TBEPAOE TEJO; TEIIOBOE
JIBHKEHUE, TETIJIOBOE
paBHOBECHE, BHYTPEHHSIS
SHEPTHUs], BELECTBO, aTOM,
aTOMHOE€ S71pO, UAEATbHbIN
ras; 3JIEKTPUYECKOE
B3aMMO/ICHCTBHE,
SJICKTPUYECKUH 3apsif,
3JIEMEHTaPHBIN
BJIEKTPUYECKUH 3apsn,
3JICKTPOMArHUTHOE MOJIE,
ONMU3KOEHCTBHE,
CTOPOHHU CHJIBI,
3JIEKTPOJABUXKYILAS CUJIA,
MarHuTHasl UHOYKLUS,
MarHUTHBIHN TTOTOK,
MarHuTHas
MPOHULIAEMOCTb,
TEPMO3JIEKTPOHHAs
OMHCCHUSL, COOCTBEHHASI U
MpUMeCHast
MPOBOJIUMOCTb, P- H-
nepexon B
MOJYNPOBOJHUKAX,
3JICKTPOMAarHUTHast
WHIYKIUS,

Ounenka BBIMTOJIHEHHST
KOHTPOJIbHBIX PadoOT.

OneHka  BBINOJHEHUsS U
3amuTel  pedeparoB U
WHAWNBUAYAIBHOTO TPOEKTA.




CaMOMHIYKIUS; (POTOH,
aToM, aTOMHOE sIJIpo,
HNOHM3HUpYIOLIEe
u3Jy4eHue; Gpusnueckoe
sIBJICHUE, TUIIOTE3a,
HNOHM3HUpYIOLIEe
U3JydeHHe.

Jnaem cmoici
Pusuueckux eeruuun.
3naem pusuuecxkue
6e/IUYUHDBL: CKOPOCTb,
YCKOpEHUe, Macca, CUIa,
UMIYJIbC, MEXaHHYECKasT
pabota, MexaHU4ecKast
SHEepPIus; MOJISIpHAs Macca,
KOJIMUECTBO BELECTBA,
BHYTPEHHSISI SHEPTHUS,
abCoIOTHAs TEMIIepaTypa,
CpemHsIsl KHHETHIECKast
SHEPTHsI YaCTHUI BEIECTBA,
KOJINYECTBO TEIUIOTHI,
3JIEMEHTAPHBIN
BJIEKTPUYECKUH 3aps,
HATpsDKEHUE,
3JIEKTPOEMKOCTb, CHUJia
TOKa, CONPOTUBJIEHHE,
yZeJIbHOE CONPOTHUBIICHHUE,
UHyKTUBHOCTb, CHJIA
Jlopenua, cuna Amnepa,
nocrosinHas [lnanka,
Punoepra, paguyc
CTaLOHAPHOU KPYyTrOBOH
opbutsl, BopoBckuii
panuyc.

3naem cmoici
Pusuueckux 3axonoe.
JHaem 3aKoHbL:
KJIACCUYECKON MEXaHUKH,
BCEMHPHOTO TSTOTCHUS,
COXpPaHEHHsI SHEPTHUH,
HMITYJIbCA, MOJIEKYJIIPHO
KMHETUYECKOU TEOPUU U
TEPMOANHAMHUKY,
3JIEKTPUUECKOrO 3apsiaa,
3JIEKTPOMAarHUTHOM
UHIYKIUH, 3aKOHA
Kynona, anexrponusa,
OTPaKEHUs U
MIPEJIOMJIEHUS CBETa,
3akoHa OMa 11 ydacTka U




IS TIOJTHOM LeNU U
MPaBUI
MOCJIEIOBATEILHOTO 1
NapajieIbHOTO
COCNIMHEHMUS,
dotorddekTa, MOCTyIaTOB
bopa.

3.3 3natp OK 01 [Ipumensier pusnueckyro | OLeHKa BBITOJTHEHHS Dx3aMeH
dusndeckyro OK 03 TEPMUHOJIOTUIO U TECTOB.
TEPMUHOJIOTUIO U OK 04 CUMBOJIUKY. OueHka pe3yabTaToB
CHUMBOJIUKY. OK 05 BBINTOJIHEHUS! ITPAKTUYECKUX
OK 06 u abopaTopHbIX padoT.
OrueHka BbIIOTHEHMS
KOHTPOJIbHBIX PadoOT.
OrueHka BBINOJHEHMS U
3a1uThl pedepaTos U
VUHANBUAYAJIBHOTO NPOEKTA.
3.4 3natb ocHoBHBIE | OK 01 IIpumensier meTonbI OueHka pe3yabTaToB Dx3aMeH
METO bl HAY4YHOr'O OK 02 Hay4YHOTI'O MMO3HAHUSA: BBIMOJIHEHUST TAOOPATOPHBIX
MIO3HAHUS: OK 03 HaOJIFOICHNE, ONIHCAHUE, pador.
HaOJIIO IEHHE, OK 04 WU3MEPEHHE, SKCITEPUMEHT.
OTHUCAHHUE, OK 05
U3MEpPEHHUe, OK 06
SKCIIEPUMEHT.
¥.1 O6pabareiBate | OK 01 Ymeer oOpabartbiBaTh | OLIEHKA PE3yIbTaTOB JK3aMeH
pe3yJIbTaThl OK 02 pe3yabTaThl  M3MEPEHHH, | BBIMOJHEHU J1aOOpaTOPHBIX
HU3MEPEHU, OK 03 OOBSCHSATHL  TIOJy4eHHBIE | padoT.
OOHapy KUBaTh OK 04 pe3yJibTaTl U A€NaTh
3aBUCUMOCTD OK 05 BBIBOIBI.
MeXAY OK 06
(buzruecKuMu
BEJIMUNHAMU,
OOBSICHATD
MOJIyYeHHbIE
pe3yJbTaThl U
JI€J1aTh BbIBOJBI.
Y.2 Pematp OK 01 IIpumenser mnonyueHHble | OlieHKa pe3ynbTaTOB Dx3aMeH
¢usnueckue 3amaun | OK 02 3HaHMUS  JJIs1  PEIISHHs | BBIIOJHEHUS JTJaOOPATOPHBIX
OK 03 du3nIecKIX 3a1a4. padoT u perueHus
OK 04 MPAKTUYECKUX 3a7a4.
OK 05 Onenka Pe3yabTaTOB
OK 06 BBINTOJIHEHUSI KOHTPOJIbHBIX
pabor.
Y.3 IIpumeHsATH OK 01 IIpumensier nony4yeHHble| O1ieHKa BHIMOIHEHUS U Dx3aMeH
nonyyeHHsle 3HaHus | OK 02 3HAHUSA 1JIs1 OObSICHEHHS 3amuThl pedepaTos U
1151 OOBSICHEHUST OK 03 YCJIOBUM IIPOTEKAHUS VHIUBUIYAJIBHOIO MIPOEKTA.
yCIOBUI OK 04 (U3NIECKIX SIBICHUH B OueHka pe3yabpTaToB
IPOTEKAHUS OK 05 NIPUPOLE, peLIeHns 3a1a4.
(bu3HUecKux OK 06 npodeccroHabHOM chepe

SIBJICHUM B IPUPOJIE,

W AJIs1 MPUHATHA




npodeccnoHaIbHON MPaKTUYECKUX peLIeHU B

chepe u s MOBCETHEBHOM JKHU3HH.

MIPUHSATHUS

MPaKTUYECKHUX

peLIeHuil B

MOBCEAHEBHON

JKU3HU

Y.4 ®opmMupoBatb OK 01 CamocrosiTenbHO OLieHKa BBITIOJIHEHUS U DK3aMeH
COOCTBEHHYIO OK 02 no0bIBaeT HOBBIE 1A ceOsl | 3aLTUThI pedepaToB U
MO3ULHIO TTO OK 03 buznueckue 3HAHWs, | THOUBUAYAJIBbHOTO MPOEKTA.
OTHOUIEHUIO K OK 04 UCIIOJIb3Ysl IOCTYIIHbIE

¢busnyeckoi OK 05 UCTOYHUKH MHPOPMALIUU.

uHpopManuy,

MOJIy4aeMON U3

Pa3HbIX HCTOYHUKOB.

Kpurtepuu oneHKH ypoBHSI 0CBOCHHS YUeOHOH TMCHUIUINHBI «(PHIHKA»
VYpoBeHp auppepeHUUPOBAHHOTO OLCHWBAHUS IPHUMEHEHHs COBOKYITHOCTHM 3HAaHUH  yMEHHH,
MPAKTUYECKOro OIbITa CTYASHTOB B Oaax:
- 5 (omauyno);
- 4 (xopouto);
- 3 (yoosremeopumenvHo);
- 2 (HeyoosnemeopumenvHto).

Kputepuu oneHKkn nucbMeHHBIX padoT (TecTbl)
I[Ipn  muddepeHUNPOBAHHOM  OLICHWBAHUM TNPUMEHEHHS  COBOKYIIHOCTH 3HAHUH  YMEHHI,
MPAKTUYECKOTO OIBITA:
- 5 (omauuno) crasutcs 3a 95-100% npaBUIIbHO BBITIOJTHEHHON pabOTH,
- 4 (xopouto) craBurcs 3a 81-94% npaBUIIBHO BBITIOJIHEHHON pabOTH,
- 3 (yoosremeopumeinvno) crautcs 3a 70-80% mpaBHIBHO BBITIOJIHEHHOH padoTHI,
- 2(neyoosnemeopumeiibno) crautcs 3a 0-69% mpaBUIBHO BBITIOIHEHHONW pabOTHL

OueHka yMeHHil pemiaTh pacueTHbIe 3a1a49U:
Ouenka «S»:
- B JIOTUYECKOM PacCyKICHHH U PEIIEHUH HET OIMUOOK, 3aa4a pelieHa pairuoHaIbHbIM CIIOCOOOM.
Ouenka «4»:
- B JIOTHYECKOM  PACCY>KIEHWH M pPEIIEHHWH HET CYIECTBEHHBIX OIMMOOK, HO 3agada pelieHa
HEPALMOHAIBHBIM CIIOCOOOM HJTH IOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
Ouenka «3»:
- B JIOTUYECKOM pPacCyKIEHUHM HET CYIIECTBEHHBIX OIMUOOK, HO MOMYyIleHa CYIIECTBEHHAsi OmuOKa B
MaTeMaTHYECKUX pacyerax.
Ouenka «2»:
- UMEIOTCSI CYIECTBEHHbIE OIMHOKH B JIOTHYECKOM PACCYKIEHUH U B PEIIIEHUH; OTCYTCTBHE OTBETA

Kputepuu ouenuBanus j1adopaTopHbix pador:
Ouenka «5» craBUTCS, €CIIU CTYAEHT:
[IpaBmiibHO Ompenenwsl Leib OINblTa W BBIMOJNHUI paboOTy B MOJHOM O0BEME C COOMOEHUEM
HEOOXOAMMOW  MOCJIENOBATEeIbHOCTH MPOBEACHUS OMBITOB ©  M3MepeHuil. (CaMOCTOATeNbHO U
paLMOHANBHO BBIOpAT U TMOATOTOBHII JIsi OMBITA HEOoOXoaumoe OOOpyIOBaHKEe, BCE OMBITHI MPOBEN B



YCJIOBHUSX U PEKUMaX, 00ECIIEUNBAIOLINX MOJYYSHNUE PE3yJIbTATOB U BBIBOJIOB C HAMOOIBIIEH TOYHOCTBIO.
Hayuyno rpamoTHO, JOrmyHo onucan HaOmo#eHuss ©u  cpopMuUpoBajd BBIBOABI W3 OmblTa. B
NPEACTABICHHOM OTYETE MPABUJIBHO M aKKYPATHO BBIMTOJHIII BCE 3AMUCH, TaOIHLbI, PUCYHKH, YEPTEXKH,
rpadpuKy, BBIYUCICHUS U clieal BIBOABL [IpaBriibHO BBIIOIHMI aHaIH3 norpemHocteil. [Tonnepxsaer
qucTOTy padodero Mecra W TOPSAOK Ha CTOJNE, SKOHOMHO HCIONB3YeT PACXOAHBIE MaTepUaIbL.
DKCHEePUMEHT OCYILIECTBISIET MO IUIAHY € YY€TOM TEXHHUKH O€30MacHOCTH W TpaBwil padoOThl C
MaTepHuaiaMH U 000PYyAOBaHUEM.

OueHka «4» CTaBUTCS, €CJIM CTYACHT BBITOJHWII TPEOOBAHUS K OLEHKE «5», HO: OmbIT MPOBOIWIT B
YCIIOBHUSIX, HE OOECIIEYMBAIOLINX JOCTATOYHOH TOYHOCTH M3MepeHwi. bruio momymeHo aBa — TpH
HeoveTa Wi He 0ojiee OMHOM Tpy0oit OIMOKY U OTHOTO HEJ04YeTa.

Ouenka «3» CTaBUTCS, €CITU CTYIEHT:

[IpaBHIIBHO OMpeneNuI Helb ONbITa; paboTy BBINIOJIHSET MPABIJIBHO HE MEHEE YeM HAIlOJIOBHHY, OJJHAKO
00BEM BBIMOJIHEHHONW YaCTH TaKOB, YTO TO3BOJSIET MOJYYHTb MPABUJIbHBIE PE3YJbTAThl U BBIBOABI IO
OCHOBHBIM, TIPUHIMITHAIBHO BaXXHBIM 3ana4aM padotsl. [logbop obopynoBanus, 0ObEKTOB, MaTepPHaoB,
a Takke paboThl IO HAYaJIy OIbITA MPOBEJ C IIOMOIIBIO MPETMIOAABATEINST;, UM B XOZ€ MPOBEACHHMS OIbITA U
U3MepeHuil omnbita OBUIM AOMYIIEHBI OMIMOKHA B OMHCAHWUHM HAOMIOIEHHH, (HOPMYIHMPOBAHUU BHIBOIOB.
OmnbIT NPOBOMIICS B HEPALIMOHAIBHBIX YCIOBHUSX, YTO MPHUBEJIO K MOJYYCHUIO PE3YJIbTATOB C OOJbIIEH
MOTPELIHOCTBIO HIIH B OTYETe ObUIM JOMYIIEHB! B O0IIel CIOXKHOCTH HE OoJiee IBYX OMMOOK (B 3amHCAX
€IMHUL], U3MEPEHUsIX, B BBIYUCICHUAX, rpadukax, Tabaumax, cxeMax, aHajIu3e MOrPeIHOCTed U T.1.) He
NPUHIUINHAAIBHOTO JUII AaHHOW pPabOThI XapakTepa, HO MOBJIMABLINX HA PE3yJIbTAT BBIMOJHEHUS, HE
BBIMOJIHEH COBCEM WJIM BBITTOJIHEH HEBEPHO aHANIU3 morpeurHoctei. Jlomyckaer rpyOyro omubKy B xome
JKCIepuMeHTa (B OOBSICHEHUH, B OOpMIIEHHH padoThl, B COOJFONEHUHN MPAaBHJI TEXHUKH OE30MacHOCTH
npu paboTe ¢ MaTepuaiaMu U 00OPYAOBAHUEM ), KOTOPAsi HCIIPABIISIETCS MO TPEOOBAHUIO TPENOAaBATEIIs.
Ouenka «2» CTaBUTCS, €CITU CTYIEHT:

Homyckaer rpyOyro ommbOKy B XoAe JKcrmepuMmeHta (B OObsicHeHWH, B OQOpMIIeHHH pPalOOTHI, B
COOIIOICHNH TIPABUII TEXHUKHU Oe30macHOCTH npu paboTe ¢ MaTepuaiaMu U 00OpyIOBaHHEM), KOTOPBIE
HE MOXET HCIIPAaBUTh Jake Mo TpeOOoBaHMIO yuHuTels. eHe ompemenuy caMOCTOSATENBHO IIeNb OMbITA:
BBIMOJIHWI paboTy He MOJHOCTBIO, HE TIOATOTOBMII HY>KHOE 000pyIOBaHHE H 0OBbEM BBITIOJHEHHON YacTH
paboThI HE MO3BOJISIET CAEIATh MPABHIIbHBIX BbIBOAOB. OTBITHL, U3MEPEHUs, BBIYUCICHHS, HAOIIOACHHS
NPOM3BOIMWINCE HENpaBWIbHO. B xome paboTel M B OTHeTe OOHAPYXKIINCH B COBOKYITHOCTH BCE
HEIOCTATKH, OTMEYEHHbIe B TpeboBaHMX K oueHke «3». Jlomyckaer nse (u Oonee) rpyOble OmMOKH B
XOJIe SKCIIEPUMEHTa; CTYJEHT COBCEM He BBIMOJHUI paboTy wiu He cobmonan Tpedosanuii 6e30macHoCTH
TpyAa.

B mex cayuasx, xoeoa cmyoenm RNOKA3a1 OPUSUHANGHBIE U HAUOONEe PAYUOHANbHYBII HOOX00 K
8BINONIHEHUIO PAOOMBI U 6 Npoyecce padomsl, HO He U30eNHCAN MmeX UIU UHBIX HEOOCMAMKOS, OYeHKA 3d
8bINONIHEHUE PAOOMbL NO YCMOMPEHUIO YYUME MONHCEN OblMb NOGLIULEHA NO CPAGHEHUIO C YKA3AHHBIMU
8blUe HOPMAMIU.

Kputepuu onieHKH YCTHBIX OTBETOB

IIpu BBICTABIEHNHN OLIEHKH YUUTBIBAETCS IITyOUHA M MPOYHOCTh YCBOCHHS JEHCTBUS.

IIpu BBICTaBICHUH OLIEHKH HEOOXOAUMO UMETh B BUAY, YTO OHA HE SIBJISIETCS] CPENHUM apU(PMETHIECKUM
3a KaKOBIH BOMPOC OTBETA, a 0000IIaeT NpuMeHEeHHe COBOKYITHOCTH 3HAHUHM YMEHUH, PAKTHUECKOTO OIbITa
B KOMILIEKCE.

IIpn mupdepeHupOBaHHOM OLICHNBAHUH NMPUMEHEHUSI COBOKYITHOCTH 3HAHUH YMEHHH, TPAKTHIECKOTO
OMbITA!

Ouenka «5» CTaBUTCS CTYACHTY, INIyOOKO M MPOYHO YCBOUBIIEMY MPHUMEHEHHE COBOKYITHOCTH 3HAHUIM
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YMEHHUH, MPAaKTUYECKOrO ONBITAa, HCYEPIBIBAIOIIE, IMOCIEA0BATEIbHO, IPAMOTHO W JIOTHYECKH CTPOMHO
W3JIararolemMy NporpaMMHBIN MaTepuall, yMEIIIEeMy TECHO YBs3aTh TEOPHUIO C TPAKTUKOM,

Ouenka «4» CTaBUTCS CTYAEHTY, TBEPAO 3HAIOLIEMy MPHUMEHEHHE COBOKYMHOCTH 3HAHUM YMEHHH,
MPaKTUYECKOrO ONBbITa, TIPaMOTHO M MO CYIIECTBY M3JIararouieMy MPOrpaMMHBIN MaTepual, He
JNOMYCKAKIEMy CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BONPOC, MNPABUIBHO MNPUMEHSIOIIEMY
TEOPETUYECKUE MOJNOKEHUS MTPU PEIIEHUH PAKTUYECKUX 3a/a4,

Ouenka «3» cTaBUTCA CTYAEHTY, KOTOpbIII HMMeeT 3HAHUS TOJbKO OCHOBHOTO  IPOrPaMMHOIO
MaTepuana, HO He YCBOWJI €ro AeTalel, NOMYCKAeT CEepbe3Hble HETOYHOCTH, HEAOCTATOYHO MPABHUIILHbBIE
(OpPMYJIHPOBKH, HCIBITHIBAET CYIIECTBEHHBIE 3aTPYAHEHHS B NPUMEHEHUH TEOPETHUYECKUX 3HAHUHU TpU
BBINIOJIHEHUH MPAKTUYECKUX 3a0aHUM;

Ouenka «2» CTaBUTCS CTYJEHTY, KOTOPbII He 3HaeT 3HAUMUTENbHON 4acTH NMPOrpaMMHOIO MaTepHuana,
IOIyCKaeT rpyOble OMUOKH, C TPYAOM MOXKET MPUMEHHTb TEOPETUYECKHUE 3HAHWS NPU BBITOJIHEHUH
MPAKTUYECKUX 3alaHUI W COBEPLIEHHO HE BIaAEET BONPOCAMU MPOrPaMMHOIO MaTepHana.

Knaccnduxanus ommn6ox
3a KaKAYI0 AONYLICHHYIO B paboTe WM OTBETE OLIMOKY CHUMAIOTCS MPOLIEHTHl B 3aBUCUMOCTH OT BHJIA
OIIUOKH.
Omnbxka, MOBTOPSIFOINASCS HECKOJBKO pa3 B padoTe WM OTBETE, CUMTAETCS 3a ONHY OmuOKy. Omundku
MOJPA3EIAIOTCS Ha:
- rpyObie ommnoOKwy;
- NPOCTBIE OLINOKY;
- onuckH (HETOYHOCTH), MOBJIEKIINE 33 COOOH OMINOKY;
- TMPOCTBIE OMUCKHU (HETOYHOCTH).
Kputepuu ommubox

TI'pybas omuobka — ommOka, NCKa)KarOLIast HAy4HbIA (PakT. ITO MOXKET OBITh HENMPABIIIBHOE OMNpeNeIeHHE,
HerpaBwibHas (opMyJia, HEBEPHOE yKa3aHHE EIUHHUI M3MEPEHHUs] BEIWYHH, HEBEPHO YKa3all OCHOBHBIC
MPU3HAKY TIOHSITUH, SIBICHUH, XapaKTepHbIe X CBOMCTBA M T.A. 3a KAKAYIO JOMYLICHHYIO rpyOyIO OmIHOKY
cHumaercs 20%.

Ilpocmaa owubra — HenpaBUIBPHOE NPHMEHEHHE HAy4YHBIX (PAKTOB. JTO MOXKET OBbITh NPaBHIIBHOE
OTpenesieHue, HO MPUMEHEHHOE HE B TOM MECTe, IIe HY>KHO, HEXapaKTePHbIH (pakT NPy OMMCAHUH MPOLIECCa,
SIBJICHHS U T.J1. 38 K&KAYIO MPOCTyI0 omuoOKy cHumaetcst 10%.

Onucka (nemounocms), nosileKuias 3a coboil OMubKU — HeBEepHAsH OIIMOOYHAsI 3aITUCh (BBICKA3bIBAHUE),
KOTOpasi B XOJIe BBITIOJIHEHUS paOOoThI (OTBETA) MPHBENIa K HEBEPHOMY PE3yJIbTATy. 3a KAKAYIO TAKYI OMHCKY
(HeTouHOCTB) cHUMaeTcs 5%.

Ilpocmaa onucka (nemounocms) — HeBepHas OWMOOUYHAS 3amuch (BBICKA3bIBAHHE), KOTOpas B XOIe
BBITIOJTHEHUsT pa0oThl (OTBETA) HE TOBIUSIA HA PE3yJNbTAT. 3a KAXKIYK TaKyK OMHUCKY (HETOYHOCTH)
cHumaercs 1%.

Kpurepun ouenku pedepara

UznoxenHoe moHuMaHue pedepara Kak LENOCTHOrO aBTOPCKOTO TEKCTa OMpeAessieT KPUTePHH ero
OLIEHKH. HOBH3HA TEKCTa; OOOCHOBAHHOCTH BHIOOpA MCTOYHHKA, CTENEHb PACKPBITHS CYLIHOCTH BOMPOCA;
cobmonennst TpedoBaHui K 0QOPMIICHHUIO.

HoBu3Ha TekcTa: a) akTyaJbHOCTb TEMbI HCCIIEOBaHUS, 0) HOBH3HA 1 CAMOCTOSITEIbHOCTh B IOCTAHOBKE
npoOsiemMbl, (POPMYJTHPOBAHHE HOBOIO aCMEKTa H3BECTHOW MNpoOJeMbl B YCTAHOBJIEHHH HOBBIX CBs3ei
(MeXnpenMeTHBIX, BHYTPUIIPEIMETHBIX, WHTETPAL[MOHHBIX); B) yMeHHE padoTaTh C HCCIENOBAHUSIMH,
KPUTHYECKOH JTUTEPATYPOH, CHCTEMAaTH3HUPOBATh U CTPYKTYPUPOBATb MaTepuas; I') SBJICHHOCTb aBTOPCKOMH
MO3ULMH, CAMOCTOSITENIbHOCTh OLEHOK U CY)KICHHUI; 1) CTHJIEBOE EIMHCTBO TEKCTa, €JUHCTBO JKAHPOBBIX
4epr.

CTeneHb pacKpbITHS CYHNIHOCTH BONPOCA: a) COOTBETCTBUE IUIaHAa TeMe pedepara; 0) COOTBETCTBUE
CONIEepIKaHusl TeMe W TUTaHy pedepaTa; B) MOJTHOTA U TIyOWHA 3HAHUI 1O TeMe; T) 0OOCHOBAHHOCTh CITOCOOOB
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U MeTONOB paboThl C MaTepUaIoM, €) yMeHHue 00001marh, AeaTh BHIBOJBI, COMOCTABIATh PA3JIMYHbIE TOUKU
3peHUs 1O OTHOMY BOMpocy (rpobieme).

O00CHOBAHHOCTH BbIOOPA MCTOYHHKOB: a) OLEHKA HCIIOJIb30BAHHOW JIMTEPATYPhl. NMPHUBJICYECHBI JIA
HanOosiee M3BECTHBIE PAaOOThI MO TEME HCCIENOBaHUs (B T.U. XKypHaJbHbIE MyONMKALWUU MOCIEIHUX JIET,
NOCJIETHIE CTATUCTUYECKUE TAaHHBIE, CBOJIKH, CTIPABKH H T.JI.).

Coburonenne TpedoBaAHUI K 0(pOPMJIEHHIO: a) HACKOJIBKO BEPHO O(OPMIIEHBI CCUTKU Ha MCIIOJIB3YEMYHO
JUTEpPaATypy, CHHCOK JIUTEpaTypbl, O) OIEHKAa TIPaMOTHOCTH U KYJIbTYphl U3JIOKeHUs (B T.4.
opdorpaduveckoli, NYHKTYalMOHHOHW, CTHJIMCTHYECKOW KYyJbTYpPbI), BIQJICHHE TEPMUHOJOTHEH, B)
cobmonenne TpeboBanuil k 00bEMY pedepara.

Ouenka 5 cTaBUTCSA, €CJIM BBINOJHEHBI BCe TPeOOBAaHUS K HAIMCAHUIO M 3amuTe pedepara; oOO3HaUeHa
npobiemMa u OOOCHOBaHAa €€ aKTyaJbHOCTb, CHENAH KPAaTKUH aHAM3 pa3IMYHBIX TOYEK 3PEHHsS Ha
paccMaTpuBaeMyro MpoOJIeMy H JIOTHYHO U3JI0XKEHA COOCTBEHHAS MO3ULHS, C(HOPMYJIHUPOBAHBI BBIBOIBI, TEMA
pacKpeITa TMOJHOCTBIO, BBIAEPXKAH O0BEM, COONMIONEHBl TpeOOBaHUS K BHEUTHEMY OGMOPMIICHUIO, IaHbBI
NPaBUJIBHBIE OTBETHI HA IOTIOJIHUTENBbHBIE BOTIPOCHL

Ouenka 4 — ocHOBHbIE TpeOOBaHUS K pedepaTy M ero 3alluTe BBIIOJHEHBI, HO NMPH 3TOM JOMYIIEHBI
HemouéThl. B 9acTHOCTH, MMEIOTCS HETOYHOCTH B H3JIOXKEHHH MarepHaja; OTCYTCTBYET JIOIHYeCKas
MOCJIEIOBATENBHOCTD B CYXK/ICHUSX, HE BbIIEPKaH 00BbEM pedepaTa; UMEIOTCS YIYLISHHS B OQOPMIICHUH; Ha
JOTOJTHUTEIIBbHBIE BOMPOCHI IMPH 3aIUTE JaHbl HETTOJHBIE OTBETHI.

Ouenka 3 — UMEIOTCS CYLIIECTBEHHBIE OTCTYILUICHUS OT TpeOoBaHuil K pedepupoBanuio. B vacTHOCTH: TeMa
OCBEIICHA JINIIb YACTUYHO; TOMYIIEHb! (PaKTHUECKHE OMINOKU B COZlepIKa-

HUH pedepara WM Npu OTBETE HA TOTOIHUTENBHBIC BOTIPOCHL; BO BPEMS 3aIIUThI OTCYTCTBYET BBIBO/.

Ouenka 2 — tema pedepara He pacKpbITa, OOHAPYKHBAETCS CYIIECTBEHHOE HEMOHUMAaHHE MPOOJIEMBL;
pedepar CTyaeHTOM He IPEeCTaBIIEH.

Kpurepuu oieHKH NPOMeRYTOYHOH ATTECTALHH

OueHuBaTh OTBET MOXKHO, MCXOASI M3 MakCUMyMa B 5 0a/utoB 3a Ka)KObId BONPOC M BBIBOAS 3aTE€M
cpenHuii 6ajt 3a HSK3aMeH.

Ouenka «5» («OTJMYHO») COOTBETCTBYET CIEAYIOLIeH KaueCTBEHHON XapaKTEePUCTUKE. «U3JI0XKEHO
NPaBWIbHOE MOHMMAaHUE BOIPOCA M JaH HCUEPIBIBAIOIINN HAa HEro OTBET, COMAEP’KAHHE PACKPBITO IOJHO,
rpaMOTHO». BBICTaBIsIETCS CTYAEHTY, - YCBOMBLIEMY B3aHMOCBSI3b OCHOBHBIX INMOHATHUH MUCHHMIUIMHBI B WX
3HAUYEHUU [Jisi mpuoOperaeMoil mpodeccuu, MPOSIBUBIIEMY TBOPYECKHE CHOCOOHOCTH B TIOHMMAHUHU,
U3JIOKEHUH W HWCIOJb30BAHUU YUEOHO-IIPOTPAMMHOTO MaTepuana, - OOHApyKMBIIEMY BCECTOPOHHEE
CHCTEMAaTHYeCKOe 3HaHHe y4eOHO-IPOrpaMMHOIO MaTepuaja, Ye€TKO U CaMOCTOSTeNbHO (0e3 HaBOISsIIUX
BOIPOCOB) OTBEYAIOIIEMY Ha BOIPOCHI OnjeTa.

Ouenka «4» («XOpoOII0») COOTBETCTBYET CIICAYIOUIEH KAYECTBEHHON XapaKTEPUCTUKE. «U3JIOKEHO
NPaBWIBHOE MOHUMAaHHE BOMPOCA, JAHO AOCTATOYHO MOAPOOHOE ONMHCAHHE MPEeIMeTa OTBETa, NPUBEACHBI
PAacCKpBITBI B TE3MCHOW (JOpME OCHOBHBIE TIOHSTHS, OTHOCSINUECS K TPEAMETY OTBETa, OLIMOOYHBIX
NOJIOXKEHUH HeT». BrIcTaBiseTcst CTyaeHTy, - OOHapy)KMBLIEMY IOJIHO€ 3HaHHE Y4eOHO-IIPOrPaMMHOTIO
MaTepHuaja, rPaMOTHO M IO CYIIECTBY OTBEYANOIEMY Ha BOMPOC OWjieTa W HE MOMyCKAIOIIEMY IMPH 3TOM
CYIIECTBEHHBIX HETOYHOCTEH, - IOKa3aBLIEMy CHCTEMATHUYECKUI XapakTep 3HAHWHA IO AHCLUILUIUHE |
CHOCOOHOMY K HMX CaMOCTOSITEJIbHOMY TIOTIOJIHEHHIO M OOHOBJIIEHHIO B XOn€ JajibHeHIield y4eObl u
poeCCUOHATTLHOM eI TEIbHOCTH.

Ouenka «3» («yA0BJIETBOPUTEIBHO») BBICTABIISIETCS CTYACHTY, - OOHAPYKUBIIEMY 3HAHHE OCHOBHOTO
y4eOHO-MPOrpaMMHOT0 MaTepraia B 00beMe, HeOOXOIUMOM IS AabHEHIIeH yueOnl U mpeacTosmei padboThl
no mnpodeccuy, CHpPaBSFOIIEMYCsS C BBINOJIHEHUEM 3aJaHWUl, MPEOyCMOTPEHHBIX TNPOrpaMMoH; -
JOMYCTUBLIEMY HETOYHOCTH B OTBETE M IPH BBIMOJHEHHH HHTETPUPOBAHHOTO 5K3aMEHAIIMOHHBIX 331aHNH, HO
o0agaroImMi HeOOXOAMMBIMH 3HAHUSIME [T UX YCTPAHEHHS IO PYKOBOACTBOM IPETIOAABATENS.

Ouenka «2» («HEyIOBJIETBOPHTEJIbHO») BBICTABIISIETCS] CTYICHTY, - OOHAPYKUBIIEMY CYIIECTBEHHBIC
npobenbl B 3HAHHUSIX OCHOBHOTO Y4eOHO-IPOrpaMMHOTO MaTepHuaia, AOIMYCTHUBIIEMY NPUHLUINHAIbHbIE
OmMOKH B BBINOJHEHUN MPEIYCMOTPEHHBIX MPOTPaMMOI 3afaHWi, - MAaBIIEMy OTBET, KOTOPBIH He
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COOTBETCTBYET BOIPOCY MHTETPHUPOBAHHOTO HK3aMEHAI[IOHHOTO Omiera.
Kputepun oueHuBaHus pelieHHs pacieTHOH 3aaa4u

Pewenue pacueTHOi 3a1a4u CUUTACTCS] HOJIHOCHIbIO HPAGUIHHBIM, €CITT
- €CTh KpaTKasl 3alliCh yCIOBUSA 3a7a4H,;

- BEPHO 3amucaHbl (GOPMYJIbI, BEIpaKaroIue GU3NUECKHE 3aKOHBI, TPUMEHEHNE KOTOPBIX HEOOXOANMO IS
peLIeHns 3a1a91 BBIOPAaHHBIM CIIOCOO0OM;

- IPOBEIEHA NPOBEPKa Pa3MEPHOCTENH;

- TpOBeJEeHBbl HEOOXOAMMBIE MaTeMaTHYeCKHe MpeoOpa3oBaHUS M PacCUeThl, MPHUBOASIINE K MPABUILHOMY
YHCIIOBOMY OTBETY, U IIPENICTABIIEH OTBET.

Yooeemeopumenpnvim MOXKET CUUTATHCS pEIIEHHE, B KOTOPOM 3aIMCaHbl TOJIBKO UCXOAHbIE (POPMYJIBI,
HEOOXOIMMBIE IJISl PELISHHS, U TAKUM 00pa3oM 5K3aMEeHYEeMbIH TEMOHCTPUPYET IOHUMAaHNUE MPEICTABICHHOM
B 3amadye ¢usmueckoii momenu. Ilpum 3TOM gomyckaercss Haiu4yMe OMMOOK B MaTeMaTHYECKHX
npeoOpa3oBaHUAX WIIM HEBEPHOM 3aIMMCH OTHOM U3 UCXOIHBIX (HOPMYJI.

Kputepuu onieHuBaHHS 0TBETOB HA TeOpeTHYECKHH BOMPOC
OueHnBaHNE OTBETOB YYALIMXCS HA TEOPETUUECKHUE BOTPOCHI MPENCTABIIIET COOON MO3JIEMEHTHBIN aHATN3

OTBETAa HAa OCHOBE TPeOOBAaHUH K 3HAHUSM U YMEHHUSIM TOU MPOrPaMMBI, IO KOTOPOH OHU 00yYaInCh, a TAKKe
CTPYKTYPHBIX 3JIEMEHTOB HEKOTOPBIX BUIOB 3HAHUM U YMEHUH.

Ouenka «5» (0OTJIMYHO) - BBICTABISIETCS O0YYAIOIUMCSI, KOTOPBIE:
1) nokasanu ycBO€HHE BCero 00beMa MaTepraia B COOTBETCTBUH C MPOrpaMMoii oOydeHus;
2) npOsIBUIIM YMEHHE BBIIEIATD [NIABHOE B YCBOEHHOM MaTepHale, AenaTb 0000IEeHNs U BBIBOABI,
3) OCMBICJIEHHO MPUMEHSIN MOJYYE€HHbIE 3HAHUS NPH MPUBEIECHUH NMPUMEPOB, MCIIOJNBb30BAHUHN HArJAIHBIX
MaTepUasoB U IJIaKaToB;
4) He mormycKaJy OIHOOK MPH BOCIPOM3BEIEHNUH 3HAHU,
5) 6e3 3aTpyoHEHUH AaBaiM OTBETHl Ha BHIOM3MEHEHHBIE BOIMPOCHI, HA KOTOPBIC HET IMPSIMBIX OTBETOB B
y4eOHO uTepatype.

Ouenka «4» (X0pomIo) - BEICTABJISIETCS 00YYAOIUMCSI, KOTOPBIE:
1) mokasanu yCBO€HHE OCHOBHOTO 00beMa MaTepHralia B COOTBETCTBUHU C MPOrpaMMOi O0y4eHNS,
2) nposIBUIIN YMEHHE OTBEYATh Ha MIOCTABJICHHBIE BOMPOCHI,
3) MOrmM MNPUMEHUTh MOJNYYEHHbIE 3HAHUS TNPU MPHUBEICHUH MPUMEPOB, HCIOJIB30BAHUU HATIISIHBIX
MaTepUasoB U IJIaKaToB;
4) nomyckanM HE3HAYWTENIbHbIE OIIMOKM TMPH BOCIPOU3BENCHHHM 3HAHHH, KOTOPBIE JIETKO YCTPAHSUIA C
MOMOIIBIO AOMOJHUTENbHBIX BOIPOCOB;
5) NposIBMIIM HEKOTOPbIE 3aTPYIHEHHS TOJBKO MPH OTBETAX HA BUJOW3MEHEHHBIE BONPOCHI, HA KOTOPBIE HET
NPSIMBIX OTBETOB B Y4eOHOM JHUTEpaType.

Ouenka «3» (Y10BJIETBOPHTEIBHO) - BHICTABISIETCS] O0YHAIOIIUMCS], KOTOPBIE:
1) mokaszamu yCBOGHHE OCHOBHOrO O0Obe€Ma Marepuaja B COOTBETCTBUM C TNPOrpaMMoil OOy4YeHHs, HO
UCTIBITBIBAIN 3aTPYIHEHHS TP €r0 CAMOCTOSITEIIBHOM BOCITPOU3BEACHNUHN U TPEOOBAIN HABOMSLINX BOIIPOCOB;
2) npeAnoYUTaId B OCHOBHOM OTBEUYaTh Ha BOMPOCHI BOCIIPOU3BOISILIErO XapakTepa,
3) mposSBWIM TOCPEIACTBEHHOE YMEHHE NPUMEHATh IIOJYYEHHbIE 3HAHHUS MpPU TNPHUBEAESHHUH IPUMEPOB,
HCIOJIb30BAHUH HArJISIIHBIX MAaTEpUaJIOB U IJ1aKaTOB;
4) pomyckamu OMMOKA TPHU BOCIPOM3BENECHUHM 3HAHUH, KOTOpBIE YCTPAHSIM TOJBKO C TTOMOLIBIO
JOTIONIHUTEIbHBIX BOTIPOCOB;
5) mposiBUIM OnpeneNeHHble 3aTPYJHEHHUs NPU OTBETAX HAa BHIOM3MEHEHHBIE BOMNPOCH, HAa KOTOPBIE HET
NPSIMBIX OTBETOB B Y4eOHOM JHUTEpaTypE.

Ouenka «2» (Heya0BJIETBOPUTEIBHO) - BLICTABISIETCS] O0YYArOIUMCSI, KOTOPBIE:
1) moka3anu 3HaHUE OTHENbHBIX MOMEHTOB M3 OCHOBHOTO 00beMa MaTepualia B COOTBETCTBHH C IPOrPaMMON
00y4eHHs1, 1 CAMOCTOSATEIBHOE BOCIIPOM3BENEHUE UX TPEOOBAIO HABOISIINX BOMPOCOB,;
2) npOosIBUIIN 3aTPyIHEHHS JaKe TPU MPENOCTABICHUH OTBETOB Ha BOMPOCHI BOCIIPOU3BOISILIETO XapaKkTepa,
3) He yMenu NPUMEHSTh MOJYYCHHbIC 3HAHUS NPHU NPUBEICHUH NPUMEPOB, HCIIOJIb30BAHUHM HATJISAHBIX
MaTepHajioB U TUIAKaTOB; 4) HE MOTJIM BOCIIPOM3BECTH 3HAHMSIL.
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3. KOMIUIEKT KOHTPOJIBHO-OOEHOYHbLIX CPEACTB /JIA TEKYHIEI'O
KOHTPOJIA.

YcTHeI# onpoc
Knaccupukanms mexaHnueckoro ABmkeHusi. Knnemarnieckie BEIMUUHBL.
3axonbl HeroTona. Cuinel B MeXaHUKe: BUA, IPUPOIA, MOAYJIb, HallpaBJieHHeE.
3akoH BceMupHoro TsaroteHus. [leppasi, BTopas u TpeTbs KOCMUYECKHE CKOPOCTH AJI 3eMJIH.
3aKoHbI COXpaHeHusl B MexaHuke. PeaktuBHOe aBrkeHue. [IpuMeps! peak THBHOTO ABUXKEHUSI B IPUPOSE,
TEXHUKE, OBbITY.
Mexannueckue xkonebanusi. [lapameTpsl kone0aTenbHOrO ABIKEHH. | apMOHIUECKHe KOIeOaHMsL.
Mexannueckue BosiHbl. [Tapamerpsl BomHbl. Buasr BoH. CBOMCTBA ynpyrux BOJH
3BYK U ero xapaktepucTuku. [louemy BpenHO YacToe UCIONIb30BaHUE HAYIIHUKOB?
WHnppas3Byk. YIbTPa3ByK U €ro MpUMEHEHHE.
3akonbl TepMoauHaMuku. Ternosele asurarenu. KI1J[ Ternosoro neurarens.

. Dnexrpuueckoe nosie. CUIoBas U SHEPreTUYeckast XapakTePUCTUKH 3JIEKTPUUECKOTO MOJIs.
11.
12.

3akoHbl 35ieKTpocTaTuku. [lonb3a U Bpen anekTpu3aluu Tel.
DNeKTpuUecKuil TOK B MeTaiIax. 3akoH OMa i ydacTKa U MOJHOH LeMnH.

. DIEKTPUUECKUH TOK B OJTyHPOBOAHHUKAX. [10ynIpOBOAHUKOBBIE TPUOOPHI.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

DNeKTpUUeCKU TOK B )KUJKOCTSIX. 3aKOHBI 3JieKTpou3a. [IpumeHeHne snekTpoiusa.
DIeKTpUUecKUi TOK B ra3ax. Buael camocTosTenbHOro paspsana. JInHeiiHas MOTHUSL.
MarnautHoe none. [[elicTBrUe MAarHUTHOTO MOJIsl Ha MPOBOJHUK C TOKOM U IBHDKYLLMICS 3apsia.
IIpuunnbl BO3HUKHOBEHUS] CEBEPHOTO CUSHUS.

OnextpoMmarauTHast uHAykuust. Onbitel @apanest. Camonnaykuus. MHAYKTUBHOCTS.
OnextpomarauTHoe noje. Onbitsl I'.I'epua DnekTpoMarHuTHble BOIHbL. CBOICTBA BOJH.
[Tonyuenne u npeobpazoBaHE NEPEMEHHOTO TOKA.

ITpuanmne! panuocsssu. [lpocreimuil neTekTOpHBIN NpuéMHUK. Panuonokanus.

3aKOHbBI T€OMETPUYECKON ONTHUKU.

Onrtuueckue 3¢ dexTr! B arMochepe 3emnn. Huxanii 1 BEpXHUH MUpaku. X0 JTydei.
BonHoBEBIE cBOMiCTBa cBeTa: HHTEpdepeHus, Tudpakuus, TUCIEPCHs U MOISIPU3ALUS CBETA.
UndpaxpacHoe m3nyuenne. Mcrounnku. Croiictsa. [IpumeHenme.

VYaerpaduoneroBoe uznyueHue. CBOWMCTBA, MPUMEHEHUE.

Pentrenosckoe nznyuenue. CBoiicTBa, IpUMEHEHUE.

KopnyckynsipHo — BOIHOBOM Ayanu3m cseta. @OTOHBL

SBnenHwst, mMOATBEP KIAIOIINE KBAHTOBYIO npupoay ceeta. @oroaddexr. JlapneHue cera.
CtpoeHue aToMa 1 aTOMHOTO sA7pa. S aepHble CUIIbL

. JlnepHble peakuuu. Peakiuu neneHus U CUHTE3a aTOMHBIX s1ep.
32.
33.

PanuoaxtuBHOCTh. CBOMNCTBA paguoaKTUBHOIO U3NyueHus. [Ipumenenue.
IToctynarst H. bopa. Ctpoenue Bogopona no bopy. Mcnyckanue u norioieHyue u3ay4eHus: aToMamu.
CrniekTphl UCITyCKaHUS U MOTJIOLEHUS.

IpakTuyeckue 3aHATHS

IpakTuyeckoe 3anaTne no teme «Kunemaruka»

1. Ha ropu3oHTaJbHOM y4YacTKe MyTH aBTOMOOMIJIb €Xajl CO CKOPOCThIO 72kM/ 4 B TeueHue 10 MuH, a
MOIBEM OH MIPEOAOJIEN CO CKOPOCThIO 30kM/4 3a 20 MuH. Uemy paBHA CpeIHsIsi CKOPOCTh
aBTOMOOWJISI HA BCEM MyTH?

2. OT npucTaHU OTHPABHIICS TETUIOXOMA CO CKOPOCThO 18 km/4. Uepes 2 vaca BClied 3a TEIJIOXOIO0M
OTMPABUJICS KaTep CO CKOPOCTHIO 54 kM/4. 3a Kakoe BpeMsl KaTep JOTOHUT TeTUIOXO. ?

3. KakoBo yckopeHue moe3ia, eCiii, uMesi Py MOAX0Ae K CTAHIIMY HAYAJTbHYI0 CKOPOCTh 90 KM/4, OH
octa”HoBmiICcs 3a 50 c?
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4. Omnpenennte yCKOPEHUE caMoJieTa U MPoeHHbId uM 3a 10 ¢ myTh, €CJI CKOPOCTh CaMoJIeTa

yBEJIUYHIIACh 32 3TO BpeMst co 180 o 360 km/4.

o 2
JIBKHUK CITyCKaeTCsi ¢ TOpbl HadapHOU 6 M/c 1 yckopeHueMm 0,5 m/c”. KakoBa 1J1iHa TOpbI, €Cliu
CIIyCK C Hee mponosrkaics 12c.

2
6. JBurasce ¢ yckopenuem 0,6 M/c”, aBTOMOOMIIb OCTaHaBIMBaeTCs Yepes 20 ¢ mocie Hadasa

TOPMOJKEHHsI. UeMy paBHa CKOPOCTh aBTOMOOMIISL B HAYaJIe TOPMOKEHHSI?

7. M4 GpolueH moa yriioM K ropu3oHTy. Bpemst ero nosera 4 ¢. PaccunTaiite HanOOIBbIIYIO BBICOTY

o

noabEMa Msa4a.
Kakosa BricOTa 30aHud, €CJIK KaIrlid raaaja ¢ KpbIllU B TCUCHUEC 5¢?

9. Kamens OporneH noj yriom 30° k TOPU30HTY €O ckopocThio 10 M/c. Ompenenute Bpemst mojieTa

KaMHs1.

10. Teno ceobonHo mamaet ¢ BeicoTh! 80 M. KakoBo ero nepemernenne B MOCICIHIOK CEKYHIY

HageHus?

11. IIkoabHUKM UTPAIOT B M4, Opocast ero Apyr aApyry. Kakyro HanOOIbIIyO BEICOTY AOCTHTHET MY

BO BPEMSI UTPBI, €CJIM OH OT OHOTO UTPOKA K IPYroMy JETUT t=2¢?

12. Tlpu paBHOMEPHOM ABIIKEHHH I10 OKPYKHOCTH paanycoMm 10 cMm teno cosepiuaer 30 000pOTOB B

MuHyTy. Onpenenure LeHTPOCTPEMUTEIbHOE YCKOPEHHE.

13. Ompenenute CpeqHIOI OPOUTANBHYIO CKOPOCTb CITYTHHKA, €CIIM BBICOTA €ro OpOUTHI Hal 3eMiei

pasna 1200 xm, a nepuon obpamenuu paser 105 mun. Pamuyc 3emmnu paBen 6400 kwm.

14. KakoBa ckOpOCTb TOUEK Ha [TOBEPXHOCTU 3eMiiu Ha skBatope? Panuyc 3emnu pased 6400 kM.
15. Tlepuon BpaimeHus miatGopMbl KapyceapHOro ctaHka 4¢. Haiinnte CKOpOCTh KpaitHUX TOYEK

1aT(OPMBI, YAAJEHHBIX OT OCH BPAIICHUS HA 2 M.

OtBerhl
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
48 la |05 5 108 12 20m | 125 lc 35m | 4,9 1 7.6 464 | 3,14
KM/d et | mich | M M/c M M et | km/c |mlc | mlc
750
M

pakTunueckoe 3anarue no reme «Iunamuxa»

1.

2.

MMapux maccoit 1 kr ABUKETCS C yCKOpeHueM 50 cm/c?. Onpenenure cuity, IEHCTBYIOLIYIO Ha
LIapUK.

Cuna 2mMH peiicTByer Ha Teno maccoit S r. Haiinure yCckopeHHe, ¢ KOTOPBIM JBUKETCS TEJIO.

Ha rpy3, IBIKYILIUICS BEPTUKAIBHO BBEPX C YCKOPEHHUEM 2 m/c?, ANencTBYIOT ABe cuibl: F1=8 H,
HaIpaBJIeHHAsl BEPTUKAJIBHO BBepX, U F»,=3 H, HanpasneHHas BepTukanbHO BHU3. KakoBa macca
rpysa?

Cuna 60 H coobimaer msay yckopenue 0,8 m/c”. Kakasi Cia COOBIIUT 5TOMy MsUy YCKOPEHHE 2
M/c*?

Baronetka maccoii 200 kr nmwkercs paBHOMepHO. C Kakoil cuioit pabounii TONKaeT BAarOHETKY,
ecnu ko3¢ puueHt Tpexus pasex 0,67

IIpyxuna nnunoi 20 cM pactsrusaercs ¢ cunoi 5 H. Kakosa koHeuHas qyinHa pacTsaHyTON
NPYKUHBIL, €CITH €€ JKecTKOCTh 250 H/m?

Cobaka HaUMHAET TAHYTH CAHKU ¢ peOEHKOM MacCoi 25KT ¢ MOCTOsTHHOM cuitol 150H,
HaTpaBJIEHHOW ropu3oHTabHO. Kakoe paccrosinue npoenyt canku 3a 10 ¢, ecniu koadduimeHt
TPEHUs TI0JI03bEB CAHOK O cHer paseH 0,5 ?

PaBHOyCKOpeHHBIN TOABEM TeJIa Maccoil 75 Kr Ha BbICOTY 15 M mponomkancs 3 ¢. Onpenenure Bec
rpy3a npu noabeme.
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9. Uepes 610K, MACCOH KOTOPOTO MOXKHO NMPeHeOpedb, NEPEKNHYTa HUTh, K KOHIIAM KOTOPOH
MOABELICHBI IB€ THPU MaccaMu 2 Kr U 6 kr. HaiiTu Cuily HaTs’KE€HUsI HUTU NPU JBUKEHUU THPD.
10. Kocmuueckuii kopaOib cOBEpIIAET MSTKYIO MOCAAKy Ha JIyHy, NIBUTasch 3aMeICHHO B
BEePTHKAIBHOM HaMpaBJieHUH (OTHOCUTENLHO JIYHBI) C TOCTOSTHHBIM yCKOpeHueMm 8,4 M/c?. CKOIIBKO
BECUT KOCMOHABT Maccol 70 KT HAXOMSALIUICS Ha TOM KopadJie, eclii YyCKOpeHne CBOOOTHOTO
najenus Ha Jyse 1,6 m/c*?
OTtBeThI
1 2 3 4 5 6 7 8 9 10
0,5H 0,4 M/c” | 2,5kr 150 H 1200H |22cm 50m 985 H 30H 700 H

HpaKanecmoe 3aHATHE 10 TeMe «3aAKOHbI COXPAaHEHHUA B MEXAHUKE»

1.  KakoBa CkOpPOCTb OTHA4M PY>Kbsi MACCOM 4 KI' IIPU BBUIETE U3 HETO MYJIU MACCOM 5 T' CO CKOPOCTBIO
300 m/c?

2. Teno maccoii 1 kr IBHKETCS pABHOMEPHO TIO OKPY3KHOCTHU CO CKOPOCThIO 2 M/c. Ompenenure
U3MEHEHUE UMITYJIbCA TeJla MOCJIE TOr0, KaK OHO IIPONUET YeTBEPTh OKPYKHOCTH.

3. Kakoii moreHumanpHoM 3Heprueii obnanaer Teno maccor 200 Kr, MOIHATOE Ha BBICOTY 15 M?

4. JlnuHa HepeopMUpOBaHHOH NPY>KUHBI paBHa 15 cM. B pesyibrare nedopmanmu e€ mimnHa
yaBowiachk. Kakoi 3amac sHepruu mojyduia npyskuHa, eciiu e€ sxéctkoctb 400 H/m?

5. Kamenb OpoieH ¢ BICOTBI 2 M ITOJT HEKOTOPBIM YTIIIOM K TOPU30HTY € HAYAJIBHON CKOPOCTBIO 6 M/C.
Haiinute cKOpOCTE KaMHsI B MOMEHT NaJACHUS Ha 3€MJIIO.

6.  Kabuna nmudra SOOKT momHUMAaeTcss IOABEMHBIM KPaHOM Ha BICOTY 20 MeTpoB 3a 10 cexkyHa.
Omnpenenure CpeqHIOI MOIIHOCTD KpaHa, pa3BUBAaEMYIO MPHU MOABEME.

7. C Tenexxxku Maccoit 210 Kr, ABIIKYLIEHCS TOPU3OHTAIBHO CO CKOPOCTHIO 2M/C, B MPOTUBOIIOIOKHYIO
CTOpPOHY npbIraet yenosek Maccoit 70 kr. Kakosa CkOpOCTh 4esnoBeKka NpU NPBLKKE, €CJIH CKOPOCTh
TEJISKKH CcTajia paBHa 4M/C.

8.  Kakyr paboTy coBepinaeT 4eaoBeK MOIHUMAOIIHIA IPy3 2 KT Ha BBICOTY 1,5 M ¢ yckopeHuem 3 m/ c*?

9. AptomMoOmib Maccolt 1,5T IBUKETCSI ¢ MOCTOSTHHOM CKOpocThio 27kM/4. KoadpdunmeHT
CONPOTHUBJIEHU IBUKEHUIO paseH 0,02. Kakyr MOIIHOCTB NPU 3TOM Pa3BUBAET ABUCATENb
aBTOMOOWMIISA?

10. Teno Maccoii 2kr ¢cBOOOIHO Magaet B TedeHuu 6 ¢. OnpeneanTe KHHETUYECKYIO SHEPTHIO TeJia B
KOHLIE MMaJICHUs.

OTtBeThI
1 2 3 4 5 6 7 8 9 10
0,375 2,8 xr 30k x| 45 x| 87wmc | 10kBr 4 m/c 39 Ix 2,25kBt | 3,6x/x
m/c Mm/c

[pakTuueckoe 3ansaTue no reme «OcHoBbl MKT»

1. Bpuamcnure cpeaHIO KBaAPATHUYHYIO CKOPOCTh MOJieKyJ azota mpu 0° C.

hadi

3
CxosbKO MOJIEKYJI cofiepKUTCs B 2 M~ rasa npu nasiaeHuu 150 kIla u remneparype 27°C?
Paccuuraiite naBieHue, KOTOPOE MPOU3BOAAT MOJIEKYJIbI ra3a Ha CTEHKH COCY[a, €CJIU Macca rasa 3 T,

ero o6bem 0,5¢107 v, a CpeaHss KBaIpaTU4Hasl CKOPOCTh MOJIekys S00 m/c.

IIpu xakoii TemnepaType cpenHsisi KBaapaTu4dHasi CKOPOCTb MOJIEKYJI a30Ta paBHa BTOPOI

KOCMHUYECKOW CKOPOCTH JJIs1 3eMITH?

B Gannone obvemom 100 1 HaxoauTes 2 T kuciopona npu remmeparype 47°C. Uemy paBHO naBieHHE

rasza B OayutoHe?
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ITpu nzorepmuuecKkoM nporecce 00ObeM raza yBeJuumiIcs B 6 pas, a IaBJICHUE YMEHbIIUIOCh Ha
50xI]a. OnpenenuTe KOHEUHOE NaBJICHUE rasa.

B mporecce n30X0OpHOTO OXJTAXKIEHUS aBJICHHE ra3a YMEHbIIWIOCH B 3 pa3a. Kakoii Obuta HauanbHas
TeMIiepaTypa rasa, ecjiu KOHEUHasi TEMIepaTypa craia paBHOH 27 rpaaycoB LENbCHs?

Ilpu naBnenun 10° Ta u temneparype 15 °C Bo3nyx umeer o0bvem 2 1. IIpu kakoM aBIEHUN TaHHAs
Macca Bo3ayxa 3aiiMeT oObeM 4 1, eciiu Temrepatypa ero cranet 20°C?

B mporecce uzobapHoro oxnaxkaeHuss 00bEM HACATBHOIO ra3a yMeHbIImwiIcs B 2 pasza. Kakosa
KOHEYHAasl TeMIlepaTypa ras3a, €CJii ero HadajbHas TeMriepaTypa pasHa 819 rpanycos uenbcus? Macca
rasa nocTOsIHHA.

10. Yemy paBHa KOHLIEHTpALUs MOJIEKYJ Kucaopoaa, ecau aasiaenue 0,2 MIla, a cpenussa ksagpatudHas

CKOpOCTB MOJIEKyJ paBHa 700 m/c.

OTtBeTnI
1 2 3 4 5 6 7 8 9 10
490 m/c | 7,2 5410 1,41-10°K | 1662 10k[la |900K [0,4910° | 546 K |2,3+107

«10% Ila Ila Ila M

[IpakTuueckoe 3anaTHE N0 TeMe «OCHOBBI TEPMOANHAMHKH)

f—

10.

Kaxosa BHyTpeHHsist 3Heprust 10 MoIb 0OMHOATOMHOrO rasa npu 27° C?

Asot maccoi 280r 6buT HarpeT npu noctossHHOM nasjiernu Ha 100 rpanycos Lenbcust. Onpenenutsb

padoTy, KOTOPYIO COBEpPINAET a3 MPHU PACIIUPEHUU.

Ia3, pacmmpsisicb U300apHO MPU TABJIEHUU 2¢ 10° Ia, cosepiaet padory 200/:x. Onpenenure
NepBOHAYANBHBIA 00BbEM Ta3a, €CIIN ero KOHEUHBIH 00beM oKkazaics 2,5 .

Kakyo paGoTy coBepiIuT BO3YX, PACIIMPSSCh U300apHO NPH NABICHUU 2¢10° Ia, eciu ero HarpeThb
Ha 17 °C? IlepBoHavanbHbIi 00BEM BO3yXa paBeH 15 M, @ ero temneparypa passa 0 °C.

Jlns n3obapHoro HarpeBanwus rasa B komuecTse 800 monb Ha SOOK emy cooOmuIM KOTUYECTBO

terothl 9,4 MJxx. Onpenenure paboTy ra3a U U3MEHEHUE er0 BHYTPEHHEH YHEPTHH.

WneanbHbIN OMHOATOMHBIN T'a3, B3STHIA B KOJMUYECTBE ABYX MOJIEH, pacimupsiercst 0e3 TeriooOMeHa ¢
OKpykaroei cpenoii. TemnepaTypa raza B xoze pacuupenust ymenbiunach Ha 10° C. Onpenenure

paboTy, COBEPIICHHYIO Ta30M.

Yemy paBeH makcumanbHbii K1/ naeansHOro TEMIOBOrO ABUraTelis, €CJIU TeMIEpaTypa HarpeBaTens

455° C, a xonomunbHuka - 273° C?

KIIJ] TeruioBoro aeuratest paseH 15 %. Kakoe KOMU4ecTBO TEIIOTHI EPEIaHO OT HAarpeBaTes

pabodemMy Teny 3a BpeMsi, B TeUe€HHE KOTOporo cosepineHa padora 150 JIx?

KakoBa pa3HOCTb TeMIiepaTyp HarpeBaTes U XOIOAUIbHUKA HAEATbHOIO TEIUIOBOrO IBUraTes, €CIIH

TeMrepatypa Harpesatens paBHa 400K, a makcumanbHoe 3HaudeHue KIIJ[ pasHo 20%

Onpenenure KII/] TernoBoro asurarens, €Ciid KOJIUYECTBO TEIUIOTHI, OJYYEHHOE OT HarpeBaTes 3a

UK, pasHO SO0k, a KOTMYECTBO TEIJIOTHI, OTAAHHOE XOJIOAWIBHUKY 3a UK, cocTasisieT 400 [x.
OTtBeThI

1 2 3 4 5 6 7 8 9 10
37,4 8,31 I,Sn 1,9410° |33 249 Tx | 25% 1000 80K 20%
kJx kJx Jlx MJTx; Jx

6,1

M]Tx

IIpakTHyeckoe 3ansTHE MO TeMe «CBOHCTBA NapoB»
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Kakoe xomuecTBo Temiorsl notpedyercs miist obpamenus B nap 200 r BOAbI, B3SITOH NpU
temnepaType 20°C? Y aenbHas TemnoeMKocThb Bofbl pasHa 4200 1x\(kr+°C), yaenbHas Temnora
napooOpa3oBaHus BOIbI paBHa 2,3 MJIK\KT.

Temneparypa Bo3ayxa pasHa 16° C, Touka pocel 6° C . OnpenenuTte OTHOCUTEIbHYIO BIAKHOCTD
Bo3ayxa. [laBneHue HaceieHHoro napa npu 16°C pasno 1,813 kIla, a npu Temnepatype 6° C - 0,933
klIa.

OTHocuTENBbHAS BJAKHOCTh BO3/yXa BeuepoM mpu temneparype 15°C pasHa 60%. Beinager nu poca,
€CJIM HOUBIO TeMIepatypa nonusutcs no 8 °C? Jlasnenue HacoieHHoro napa npu 8°C pasno 1,06
klla, a nmpu Temneparype 15°C — 1,71 «lla.

Ha cxonpko rpagycos Harpeercs 10 Kr BOABI 32 CHET SHEPTUHU, BBIACISAIOLIEHCA OPpU KOHAEeH A 1 kr
napa? YaenbHas TETUIOeMKOCTh Boabl paBHa 4200 JIx/(xr » °C), ynenpHas TEIIOTa Napoodpa3zoBaHUs
BOJBI paBHa 2,3 MJK/KT.

Boznyx mpu temneparype 30°C umeet Touky pocsl npu 13 °C. KakoBa oTHOCHTENbHASI BIAXKHOCTh
Bo3ayxa npu 30°C? Jlanenue HacbimenHoro napa npu 30° C pasuo 4,24 xIla, a npu Temneparype
13°C -1,493 «Ila.

OTBeThI

1

2 3 4 5

527,5 x]/Ix 52 % HET 54,8°C 35%

HpaKanecmoe 3aHATHE IO TEME «3.]'leKTpl/l'leCK06 moJIe»

1.

10.

I1.

12.

13.

C kaxoii cujoi B3auMOAENCTBYIOT /1Ba 3apsna no 10HKn Haxopsiuecs Ha pacCTOSHUU 3 CM ApYT OT
apyra?

Ha xakom paccrossaun apyr ot npyra 3apsaasl 1MxKin u 10 1K B3aumoaeitctByroT ¢ cunoit OImMH?

Bo ckonBKO pa3 HaI0 M3MEHUTH PACCTOSTHUE MEXAY 3apsaaMu MIPU YBEJIMYEHUH OAHOIO U3 HUX B 4
pasa, 4ToOBI CHJIa B3aUMOJIEHCTBUS OCTAJIaCh MPEKHEH?

B nexoropon Touke noss Ha 3apsg 2HKa neiictsyer cuna 0,4 mxH. HaliTu Hanpsi>keHHOCTD NOJIA B
5TOU TOUKE.

Kaxkas cuna peiicteyer Ha 3apsin 12 uHKi, noMeleHHbli B TOUKY, B KOTOPOH HANPSI)KEHHOCTb
3JIEKTPUYECKOTro NoJsi paBHa 2 kB/M?

Haittu HanpsikeHHOCTD noutst 3apsina 36 HKi B TOUkax, yajJeHHbIX OT 3apsiaa Ha 9 u 18 cm.

JIBa OMMHAKOBBIX TOYEUHBIX 3apsiia HAXOAATCs Ha paccTosiHun 60cM. MIX 3apsabl paBHBI 4+ 107 Knu
0,810 K. IITapuku NpUBOAAT B CONPUKOCHOBEHHE, 4 3aTE€M YAAISIIOT HA MPEXKHEE PACCTOSTHUE.
Onpenenuts Cuily B3aUMOAENCTBUSI 1OCIE COMPUKOCHOBEHMUSI.

B Bepmmnax kBaapaTa cO CTOPOHOU a MOMELIEHBI 3apsiibl 11O 10°° K. Kaxoi OTPHULIATEbHBIN 3apsif
HY>KHO TIOMECTUTD B TOUKE MEPECeUeHUs TuaroHanei, 4rodbl Bcs CHCTeMa HaXOMIaCh B PABHOBECHU?
JIBa ToueuHbIx 3apsaa 2 MkKu u 1MkKi pacnosnoskeHbl Ha pacCTOSIHUU 2 M APYT OT Apyra. Uemy paBHa
BEJIMUMHA HANPSKEHHOCTH 3JIEKTPOCTATUUECKOIO MOJISl B CEPEUHE OTPE3Ka, COEANHSIIOLIETO PsAbI?
Onnoumennele 3apsaapl o 0,1 MK kaxxablit HaXOAATCA HA pacCTOSIHUM 6 cM Apyr oT apyra. Halinure
HAIPSKEHHOCTD MOJIS B TOUKE, YAAJICHHOW Ha 5 CM OT KaXKI0r0 U3 3apsiioB.

Pasznoumennsle 3apsasl no 0,1 MxKa kaxkaplil HAXOAATCS HA pacCTOSTHUU 6 CM IPYT OT JApyra.
Haiinure Hanps>k€HHOCTD NOJIA B TOUKE, YAAJEHHON Ha 5 CM OT KaXI0ro U3 3apsifoB.
DneKTpocTaTHUECKOe Mojie 00pa30BaHO 3apsSAOM 1,7-10° Kx1. Paccunraiire, Kakyro paboTy Hazmo
COBEPILIUTH, YTOOBI 3apsia 4 10° Kn MEePEHECTH U3 TOUKH, YAAICHHON OT nepsoro 3apsiaa Ha 50 cMm, B
TOYKY, VAQICHHYIO OT 3TOTrO XK€ 3apsia Ha 5 CM.

JIBa TOUEUHBIX 3apsaa 4010 Ku1 u 8+10°° Ki1 HaxonsiTest Ha paccrossauu 80 cM npyr ot apyra. Ha
CKOJIPKO U3MEHUTCS NOTCHIUAIbHAS SHEPIUsl UX B3AUMOAEHCTBHUs, €CIIN PACCTOSTHUE MEXKAY HUMHU
Oyner paBHO 1,6M?
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14.

15.

16.

17.

18.

19.

20.

Lapuk maccoii 1,6 Kr u 3apsagom 4*10"8 Kn gBuxXetca 13 Touku ¢ noteHuunanom 1400 B B TOuKy,
noTeHUMan KOTOPOW paBeH Hynto. HalifnTe nepBoHayanbHY CKOPOCTb LIAPUKA, eC/IM ero KOHe4YHas
cKopocTb paBHa 0,4 m/c.

Hanps»KeHHOCTb 0AHOPOAHOIO 3/IEKTPOCTATUUYECKOr0 nosiA paBHa 5*106 H/Kn. Kakyto pa6oTty
COBEPLWINT MOJIE MO NepeMew,eHnI0 3apsaga 2*10" " Kn Ha 20 ¢cM no HanpaBAeHUO NNHNA
HanpPs>KEHHOCTU 3/1eKTPOCTATUYECKOrO nona?

Ha BYyX NpoOBOAALLNX KOHLEHTPUYECKNX chepax ¢ pagmycamm 20 cm n 40 cm HaxoaaTca 3apagbl 0,2
MKKn 1 -0,3 MKKn cooTBeTCTBEHHO. HalijnTe Hanps)>XeHHOCTb 3/1eKTPOCTATMYeCKOro noss Ha
paccTosiHMM 60 CM OT MOBEPXHOCTU BHELLHEN cepbl.

Mnowanb KaXxgol nnacTUHbI NI0CKOro KoHgeHcaTopa 200 cM2, a pacCTosAHME MeXAay HuMu 1 cm.
HaingnTe aHeprut 3/ieKTpoCcTaTUYecKoro noss, ecam HanpshKeHHOCTb nonsa 5*105 H\Kn.
OnpegennTe 3/1IeKTPOEMKOCTb KOHAEHCATOpa, 419 U3rOTOB/IEHUA KOTOPOro UCMONb30BaNn NIEHTY
aNtOMUHNEBOW PONLIN AANHON 2 M 1 wunpuHoi 0,1 m. TonwmHa napamMHNPOBaHHO 6ymarn paBHa
0,1 mm. Kakas sHeprusa 3anaceHa B KOHAEHcCaTOpe, ec/iM OH 3apsXeH Ao paboyero HanpsxeHuns 400 B?
OnanekTpuyeckas NpoHMLLAEMOCTb NapanHa paBHa 2,1.

Pa3HocTb nmoTeHuManos Mexa” naacTMHaMmun M0CKOro BO3AYyLWHOro KoHgeHcatopa 150B. Mnaowagb
KaXXgon nnactuHbl 1,2%10" ™ , 3apsg - 5%10" Kn. Ha kakom paccTosHMM ApYyr OT gpyra Haxogatcs
NAacTUHbLI? .

Mnowaab NNacTUH NAOCKOro BO3AYLWHOIN0 KOHAeHcaTopa paBHa 10"2|v|2, paccTtoaHue MexXxay HUMU
5MM. [lo Kakoi pasHocTv NoTeHLManos 6bi 3apsi)KeH KOHAeHcaTop, ec/in Nnpu ero paspsigke
Bblgenunnocb 4,2*10" ™ [1> sHeprnm?

OTBeTbI
1 2 3 4 5 6 7 8 9 10
1mH 10 c™m 2 200 B/m  24mkH 40 kB/m;  1,44*10"3 '9,6*10"7 9000 576
10 kB/m H Kn H/Kn KH/Kn

11 12 13 14 15 16 17 18 19 20
432 "1,1*10"5 0,18 Ox 0,3 m/c 0,02 Ax 900 220 2,5%10"8 3,2 Mm 2,2*104
KH/Kn Ox H/Kn MKX ®; B

2,8%10"3

LK

npaKTI/I‘-IECKOG 3aHATME MO TeMe «3aKOHbl MOCTOAHHOIO TOKa»

1

OnpegennTe cONpPoOTUB/IEHNE Me4HOr0 NPOBOAA, ECNIN NPU CUE NPOTEKaKLWero B Hem Toka 10 A
HanpsAXeHWe Ha ero KoHuax pasHo 4 B.

KakoBa cuia ToKka NPoOBOAHMKE, Yepe3 MonepeyHoe ceveHre KOTOporo 3a 2¢c npoxognt 121019
3N1eKTPOHOB? 3apAaf asieKTpoHa paseH 1,6*10"19Kn.

ConpoTuBneHne BObHPaMOBOA HUTK 3NEKTPUYECKOM fnamMnoyvkuy npu 10°C paBHo 50 Om. [0 Kakoii
TeMnepaTypbl Harpeta HUTb, €CNN_ee CONPOTUBNEHME paBHO 550 OM? TemnepaTypHbIA KO3PPULNEHT
CONpOTUBNEHNA BONb(pama 5*10"3K' .

AnwomMmunHneBas nposonoka npu 0°C nmeeT conpoTmuBnaeHune 4,25 Om. KakoBo 6yaeT cOMpoOTUB/EHME
3TOW NpoBosioKM npu 200°C? TemnepaTypHbIA KO3GPULMEHT CONPOTUBIIEHNSA aSIlOMUHUSA 4*10"° K.

HangnTe conpoTmBieHNe CXeMbl, M306paXKeHHOW Ha pUCYHKe, ecim R1=R2= 2 Om, R3=R4=4 Owm.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

HangnTe conpoTuBeHne CXeMbl, M306paXKeHHOW Ha pUCYHKe, ecim R1=2 Om, R2=R3=2 Owm, R4
R5=4 Owm.

o R

MNpw 3aMblKaHNM NCTOYHMKA TOKa Ha pe3uctop conpoTtmssieHnem 3,9 Om cuna Toka B Lenm 0,5 A, a
Npuv 3amMmblKaHUM UCTOYHMKA TOKA Ha pe3ncTop conpoTmBnieHnem 1,9 Om cuna toka 1 A. Halignte 94C
MCTOYHUKA M ero BHYTPEHHEee CONPOTUBJIEHNE.

Mpu NnogkNYeHUM NaMNoYKN K UCTOYHNKY ToKa ¢ S C 4,5 B BoibTMETP nokKasasa Hanps>XeHne Ha
namnoyke 4 B, a amnepmeTp - cuny Toka 0,25A. Kakoro BHyYTpeHHee conpoTuBNeHne b6aTtapen?
KaKkoe K0/1M4ecTBO TeM/10Tbl BbIAENNTCA B MPOBOLHNKe conpoTuBaeHuem 6 Om 3a 20 c, ecnv no Hemy
Teyet TOK 4 A?

dnekTpuyeckasa NaMTKa nmeeT gse cnmpann. Npu BKAKYEHUM 04HO N3 HUX BOAa 3akunaeT vepes 15
MWHYT, NPUN BKAKOYEHUN APYroi - vyepe3 30 MUH. Uepe3 Kakoe BpeMsi 3aKUMUT BOAa, ecnm obe
cnupanun BKAYUTb napasnesibHo?

ONeKTPOMOTOP BKJ/IIOUYEH B CeTb NMOCTOAHHOIO TOKa Hanps>xeHuem 220 B. ConpoTuBieHne 06MOTKHM
moTopa 2 Om. Cuna noTpe6nsemoro Toka 10 A. Hangnte KM /M moTtopa.

[Be namnbl HakanuBaHna mowHocTbio 100 BT v 80 BT paccumTaHbl Ha Hanps>xeHne 120 B. Kakyto
MOLLLHOCTb 6yAeT NoTpebnATh Kaxgasa famna, eCiMm UxX BKAKYNTb B CeTb € HanpsbkeHnem U = 120 B
nocsiefjoBaTesibHO?

dnekTpuyeckasa neyb 4A8 NnaBkKu metanna notpebnsaet Tok 800 A npu HanpsikeHnn 60 B. CKObKO
TennoTbl BbifieNfAeTca B neyn 3a 1 MuH?

Mpwn anekTpocBapke cuia Toka gocturaeT 200 A. Kakoli a/IeKTPUYECKNii 3apag NPOXoanT yepes
nomnepeyHoe ceyeHMe 3NEKTPOAA 38 5 MUH?

Akkymynatop ¢ 94C E = 6B 1 BHyTpeHHUM conpoTtuBneHvem r= 0,1 OmM nuTaeT BHELUHIOW Lenb C
conpoTmBrieHnem R = 12,4 Om. Kakoe KonM4yecTBO TenaoTbl Q BbIAeNUTCS BO BCEN Lenu 3a Bpems t =
10 MUH?

Pa3HoCTb MOTeHLMAN0B B CETU 3apsAAHON cTaHuMM paBHa 20 B. BHyTpeHHee conpoTUB/eHNE
aKKyMynaTopa, NocTaB/IeHHOro Ha 3apsAaky, paBHo 0,8 OM; B HayasibHbIi MOMEHT BPEMEHU €r0
octatouHasa 34C paBHa 12 B. “"kas MOLWHOCTb 6yaeT pacxof4oBaTbCsA CTaHLMel Ha 3apsagKy
aKKyMynsaTopa npu aTux ycroBuAX? N Kas 4acTb 3TOW MOLLHOCTK ByfeT pacxoioBaTbCcs Ha
HarpeBaHue akKymynartopa?

Mpwn nogkNYeHUM BOSIbTMETPA conpoTuBaeHnem Rv= 200 OM HenocpeaCTBEHHO K 3aXumam
NCTOYHWKaA OH nokasbiBaeT U = 20 B. Ecnn Xe 3TOT UCTOUYHUK 3aMKHYTb Ha pe3nucTop
conpoTtusBneHvem R = 8 Om, 1o cnna Toka B uenu 12= 0,5 A. Onpegenute 34C n BHyTpeHHee
COMpPOTUBJIEHNE NCTOYHUKA.

OnpegennTe cMy TOKa KOPOTKOI0 3aMblKaHWA 4718 UCTOYHUKA, KOTOPbIA Npu cue ToKa B Lenn 11=
10 A nmeeT nonesHyt MowHocTtb P1= 500 B~ a npu cune Toka I2=5 A — mouiHocTb P2= 375 B~
AHOeHcATOpP EMKOCTbIO 2 MK®D BK/IOYEH B Lenb (puc. 15.12), cogepxXallyto Tpu pesncrtopa u
NCTOYHUK NnocToAHHOro Toka ¢ 34C 3,6 B n BHYTpeHHUM conpoTuBaeHnem 1 OM. *NpoTUBNEHUNSA
pe3suctopoB R1 =4 Om, R2 =7 Om, R3 = 3 Owm.
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20.

c
Puc. 15.12
OnpegennTe napameTpbl UCTOYHMKA TOKA, €C/IM U3BECTHO, YTO MaKCMMasibHasi MOLHOCTb, paBHas 40
BT, Bblgensietcs A U MOAKOYEHUMN pe3ncTopa coNoTuBeHMeM 10 Om.

OTBeTDI

1
0,4 Om

11
91 %

2 3 4 5 6 7 8 9 10

9,6 A 20100C 7,65 Om 6 Owm 2 Om 2B; 0,1 2 Om 1920 O>x 15 muH
Owm

12 13 14 15 16 17 18 19 20

19 BT; 2,88 60000 1728 Ox 200 BT; 24 B; 40 20 A 4,2*10"6 40B

25BT M [k Kn 80 Bt Owm Kn

npaKTI/I‘-IECKOG 3aHATKE N0 TeMe «MarHUTHOe None»

MpAMONMHENHbI NPOBOAHNK ANNHHOW 0,4 M Nnomew,éH B OAHOPOLHOE MarHUTHOE none
NepneHANKYNAPHO TNHUAM MarHUTHOM MHAYKUUK. OnpegennTe NHAYKLMIO MAarHUTHOMO NONS, eCnu
npu cune Toka 2 A Ha NPOBOAHUK AelcTByeT cmna 4 H.

KakoBa cuna Toka, MpoxoAsLLero no NnpsAMoSMHEAHOMY NPOBOAHUKY, PACMON0XEHHOMY
nepneHaNKYNapHO O4HOPOLHOMY MarHUTHOMY MOJIHO, €C/IN Ha aKTUBHYH YacTb NPOBOAHUKA AJINHOWA
40cm pgencTtByeT cnna B 20H npu MHAYKUMKM MarHnTHoro nons 10Tn?

UeMy paBHa MHAYKLUA MAarHUTHOIO MOAS, eCXM Ha NPAMOYTO/IbHYI0 pamKy, cuia Toka B KoTopoi 0,5
A, pelicTByeT MaKCUMMabHbIi BpaLLaloLL il MOMEHT 10"2 H»m? Pa3mepbl pamku 20x30 CM2
OnpegennTe 4NIMHY aKTUBHOM YacTu NPAMOSIMHENHOTO NPOBOAHMKA, NOMELLEHHOIO B O4HOPOAHOE
MarHMTHOe nosie ¢ nHaykuuen 400 Tn, ecnm npu cune Toka 2,5 A Ha Hero gencTeyeT cuna 100 H.
MpoBogHMK pacnonoxeH nog yrnom 30° K IMHUAM UHAYKUMN MArHUTHOT O NOSS.

Mof KakMM yr/aiomMm pacrofioXXeH NPAMOMNHENRHbIA NPOBOAHUK K TMHUAM UHAYKLWN MarHUTHOIO Mnons
¢ uHpykumeli 15 Tn, ecnu Ha Kaxgble 10 cM AnuHbI NPOBOAHMKA AelicTBYyeT cmna B 3 H, korga no
HeMy NPoOXoauT TOK 4 A?

MbinnHka ¢ 3apagom 106 Kn n maccoii 1 mr BnetaeT B O4HOPOLHOE MarHUTHOE NOJe U ABUXETCA NO
OKpYXHocTU. OnpegennTe nepunog o6palieHUs NbIIMHKA, eCNyu MOAY/1b MHAYKLUM MAarHUTHOro nons
paBeH 1 Th.

[Ba napannenbHbIX NPOBOAHMKAE, CMUMNa TOKA B KOTOpbIX No 100 A, HaxogAaTca B Bakyyme. OnpegenuTe
paccTtosHue MexXay NpoBOAHMKaMW, eC/IN BCNeACTBME UX B3aUMOfeiCTBMA Ha OTPE30K NPOBOLHMKA
ANVHOM 75 cm fgeiicTByeT cuna 0,05 H.

MbinvHKa, 3apag Kotopoit 105 Kn n macca 1 mr, BfeTaeT B 04HOPOAHOE MarHUTHOE NOJe C UHAYKL el
1Tn v gBuxeTca No oOKpYXHocTU. CKOoNbKO 060p0TOB cAesiaeT NblinHKa 3a 3,14 ¢?

KakoBa cuna TokKa B iBYXNPOBOAHON IMHUM MOCTOAHHOIO TOKA, ecnu cuna B3anMogelicTBUA Mexay
NPoOBOAaMMW Ha KaXAbli MeTp ANMHbI paBHO 104 H, a paccTosHue mex gy nposogamum 20 cm?
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I1.

12.

13.

14.

. JIBa mapajuiespHbIX AJIUHHBIX TPOBOJHUKA PACIIONIOKEHBI B BAKYYME HA PACCTOSSHUM 4 CM ApPYT OT

npyra. B onHom u3 Hux cuna Toka 25 A, a B aipyrom - 5 A. Haliaute qyMHy ydacTka NPOBOJHUKA, Ha
KOTOpBI Oyaer nefictBoath cuia 0,0012 H.

IIpoToH B 0HOPOAHOM MarHuTHOM noJie ¢ uaaykuuein 0,01 Ti onucan okpykHOCTB paauycom 10 cM.
Onpenenure CKOPOCTb ABMKEHUS TPOTOHOB.

Omnpenenute CHITy TOKa B IPOBOIHUKE, €CIIH OH NMPUTATUBAET K cede mapaienbHblii MPOBOAHUK
nnuHOM 2,8 M ¢ TokoM 58 A, ¢ cuoi 3,4-10’3 H. Paccrosiaue mexay npoBogHukamu 12 cm.
DNIEeKTPOH BlleTaeT B MArHUTHOE M0Ji€ MEePIEeHANKYIISIPHO IMHUSAM HHAYKLIMU CO CKOPOCTHIO 107 m/c.
Haiinure MHOYKLIMIO MOJISA, €CJIU 3JIEKTPOH OMKCAJ B [OJI€ OKPYXKHOCTb paguycoM 1 cm.

JIBa mapajuiepHbIX NPOBOJHMKA, CUJIa TOKA B KOTOPBIX OJMHAKOBA, HAXOASATCS HA PacCTOSIHUU 8,7 CM
Apyr OT Apyra u nputarusarorcs ¢ cuioin 0,025 H. Kakosa cuia Toka B IPOBOJHUKAX, €CJIU AJIMHA
KasKIoro u3 Hux 3,2 m?

OtBerhl

1 3 4 5 6 7 8 9 10 11 12 13 14

5Tan |SA 033 [02m|30° |628c|3cm |5 1I0A | 19M | 96 12,6 | 5,7 58A
Tn km/c | A MIn

IIpakTHYeckoe 3aHATHE N0 TeMe «XapPaKTePUCTHKH BOJHbD»

IIpy XUHHBII MasTHUK coBepiIr 3a 4 ¢ 16 monHbIX kKonebannii. Heobxoanmo onpenenuts nepuon u
4acTOTy KOJieOaHUIi 3TOrO MasTHUKA.

JlnnHa okeaHU4eCcKOH BONHBI cocTassier 270 M, nepuon coctasisieT 13,5 ¢. Onpenenute CKOpOCTh
pacnpoCTpaHeHUs BOJH.

Omnpenenute, BO CKOJBKO pa3 OyIeT OTIIMYAThCS AJTMHA 3BYKOBOM BOJIHBI IPU NIEPEXO/IE U3 BO3IYXa B
Bony. CYMTATh, UTO CKOPOCTh PACIPOCTPAHEHHS 3ByKa B Bo3ayxe 340 m/c, B Boge 1450 m/c.

B pesynprare BeICTpena ObLIO yCubIIaHO 5X0 yepe3 20 ¢ mociie Nponu3BeaeHHOro BricTpena. Onpene-
JIUTE PACCTOSIHUE IO TIPErpajIbl, €CJIH CKOPOCTh 3ByKa cocTaBiisiia 340m/c.

ITo moBepxHOCTH BOABI UAYT BOJHBL. OMpenennuTh mapaMeTphbl BOJHBI (Mepruo KonebaHus, TINHY
BOJIHBI, CKOPOCTh PacIpOCTPAHEHHs]), €CIIH PacCTOsTHUA MexXay 1 1 4 rpeOHsIMU BOJH COCTaBIIAET 9
METpOB, a MUMO Habroarens 3a 10 cekyHa mpoxonsT S rpeOHelt BOJH.

OtBeThI
1 2 3 4 5
0,25¢; 4I' 20 m/c 43p 3400 m 3™ 2,5¢; 1,2 M/c

HpaKanecmoe 3aHATHE IO TEME «3.]'leKTp0MaFHI/ITHbIe KO0JIe0aHM»

1.

Kartywmka nanykrusHOCTEIO 0,2 I'H BKIIFOU€HA B CE€Th IEPEMEHHOr0 TOKa ¢ yactoToit 501 1. Uemy
PaBHO MHAYKTUBHOE CONMPOTHUBIIEHHE KATYLIKU?

Karymika ¢ akTuBHBIM conpoTusieHueM 15 OM u uHAyKTUBHOCTBIO 52 MIH BKI/IIOU€HA B LieNb
MEePEMEHHOr0 TOKa ¢ 4acToToi 50 I'l mocnenoBaTenbHO ¢ KOHAEHCATOPOM €MKOCTBI0 120 MKD.
Hanpsxenue B cetu 220 B. Onpenenure aeiicTByrollee 3Ha4eHUE CUITbI TOKA B LIETIH.

Konpencarop émkocteio 1 Mk® BKJIFOUEH B CETh NMEPEMEHHOr0 Toka ¢ yactoToit 50 I'u. Onpenenure
€MKOCTHOE CONPOTHUBJIEHNE KOHJEHCATOPA.
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B ceTtp nepeMeHHOro TOKa ¢ AEHCTBYIOINM 3HaUeHHueM Hanpsbkenus 120 B nocnenosatenbHO
BKJIFOUEHBI TPOBOJAHUK C aKTUBHBIM conpoTusieHrneM 15 OM u katyiika HHIYKTUBHOCTHIO 50 MI'H.
Omnpenenute 4acTOTY TOKa, €CJIU €0 aMILIUTYAa B CETH paBHa 7 A.

5. KonebarenapHbII KOHTYP COCTOHT U3 KaTyIIKH HHAYKTUBHOCTBIO 20 MK H. Kakoii emkocTH
KOHJIEHCATOP CJIEAYET MOAKIYUTh K KOHTYPY, 4TOOBI MONYyYuTh KoJebaHus ¢ yactoToi S0 kI 'u?

6. B nens nepemeHHOro Toka HanpskeHueM 220 B u gactoroit 50 I'1) BKIIFOUEHBI OCIEN0BATENbHO
KOHAieHcaTop eMKocThio 35,4 Mk®d, npoBoaHuk conporusiaerHreM 100 Om u kartyiuka
MHAYKTUBHOCTHIO 0,7 I'H. Haiinute cuily TOKa B LIETIH.

7. B uenb nNepeMEHHOr0 TOKa BKJIKOUYEHA KaTylIKa ¢ MHAYKTUBHOCTBIO 20 MI'H M KOHAEHCATOP €MKOCTBEO
50 mx®. IIpu xakoii yacTOTe MEPEMEHHOI0 TOKAa HACTYIHUT SIBJIEHHE pe30HaHca?

8. Karyuika c akTuBHBIM conpoTuBieHneM 2 OM U UHIYKTUBHOCTBIO 75 MI'H BKIIIOUEHa
MOCJEAOBATENbHO ¢ KOHACHCATOPOM B CETh MEPEMEHHOI0 TOKA ¢ HanpsibkeHueM S0B u vactoroi 50
I'n. Uemy paBHa eMKOCTb KOHAEHCATOpA IIPU PE3OHAHCE HANPSKEHUH B IaHHOM Lenu?

9. KoHpeHcaTop BKIIIOUEH B LIETb IEPEMEHHOT0 TOKa CTaHAapTHOH vactoThl (50 I'n). Hanpsbxkenne B
cetu pasHO 220 B. Cua Toka B 11enu 3Toro koHaeHcaropa passa 2,5 A. Kakosa eMkocThb
KOHJeHcaTopa’?

10. B uens BKIHOYEHBI IOCIE0BATENBHO PE3UCTOP CONPOTUBJIeHHEM 5 OM, KaTyllIka HHAYKTUBHOCTBIO
0,5MI'H 1 xoHzneHcaTop emkocTbio 0,15 Mx®. Ilpu kakoii yacToTe HACTYNUT pe3OHaHC?

OTsernl

1 2 3 4 5 6 7 8 9 10

6280Mm |12 A 31850mM | 61T 0,5mMxk® | 1,34 A 18Ty | 135 36 Mx®@ | 18,4kl
MKD

HpaKanecmoe 3aHATHE N0 TeMe «3AKOHbI OTPAKCHUSA H MPEJTOMJICHHUS CBETA. JIHH3BD»

KaxoBa nomkHa ObITh MEHMMAJIbHAS BBICOTA BEPTUKAIBHOTO 3€pKaja, B KOTOPOM 4esoBek poctom 170
CM MOT OBI BUIIETh CBOE M300pakK€HNE BO BECh POCT, HE U3MEHSIS ITOJIOJKEHHSI TOJIOBBI?

Omnpenenurte yros najieHus jJyda B BO3yXe Ha IOBEPXHOCTb BOBI, €CIIH YIOJI MEXAY MPeJOMIEHHBIM
1 OTPA’KEHHBIM OT IMOBEPXHOCTH BOABI JydyaMHu paseH 90 rpanycos. [lokasarens npeaomiieHus BOAbI
n=1,33.

Ynumussiii poHape BUCHT Ha BbicoTe 4 M. Kakoil mnHbI TeHb OTOpOCHT nasika AMuHON 1 M, ecnu ee
YCTAHOBHUTDb BEPTUKAJIBHO HA PACCTOSIHUU 3 M OT OCHOBaHMsI CTOJ0A, HA KOTOPOM YKperieH GoHaph?
OnpenenuTts yrous mperoMiIeHus Jlyda [pHU Nepexoe U3 BO3AyXa B TUJIOBBIH CIIUPT, €CJIH YTroJl MEXAy
NajalliM U NpeIoMieHHbIM JydaMu paseH 120°. [Tokazarens npenoMieHus 3TUIOBOrO CIIUPTa
paseH 1,36.

VYdeHUK 3aMeTHII, YTO TaJiKa AIHMHOH 1,2 M, MOCTaBJIeHHAs BEPTHKAIBHO, OTOPACHIBAET TEHb JJIHHOM
0,8m. JlmmHa TeHH OT AepeBa B 3TO JK€ BpeMsl OKa3anach pOBHO B 12 pa3 Ooublie ATHHBI TATKH.
Kakosa BricoTa nepesa?

Uemy paBHO (OKYCHOE pPaCCTOSTHUE JBOSIKOBBITYKJION JINH3bI C OJJMHAKOBBIMH PAINyCaMH KPUBU3HBI
1o 20 cM, CIeNaHHOM U3 CTeKJa ¢ aDCONOTHBIM MOKa3aTesieM npeaomienus 1,5 ?

Onpenenure ONTHYECKYIO CHITy pACCEUBAIOLIEH JIMH3bI, €CIIH U3BECTHO, UYTO NMPEAMET, TOMEIIEHHBIH
nepes Heil Ha paccrosinue 40cM, 1aeT MHUMOE U300pakeHue, YMEHBIIIEHHOE B 4 pasa.
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8. OnTunuyeckas cuna cobmpatolLeit MNH3bI paBHa 5 gnTp. MpegmeT NOMECTUIN Ha paccTossHUKM 60 cm oT
NUH3bL. ae nonydnTca nsobpaxeHue aToro npegmera?
9. MMocTpoiiTe n3obpaxkeHne NpegmMmeTa B CObMpatoLLLEn NTNH3e.

a) 6) B)
/ /K
Al — 1y
2F F F 2F 2FF F 2F
\r \
10. MocTpoiTe n3obpaxeHne npegmeTa B pacCcenBatoLLLEN JINH3E.
a) 6) B)
1 2 3 4 5 6 7 8
85 cm 530 1m 250 21,6 m 20 c™m -7,5 anTp 30 c™m

MpakTnueckoe 3aHATME N0 TeMe «/HTepepeHUUA U gnppakLna ceeTar

1. Kakoi HanbonblW Wit NOPAAOK CMeKTPa MOXHO BUAETb B AN PaKLNOHHON pelleTKe, nmetoweli 500
WTPUXOB Ha 1 MM, NMPU OCBELLLEHNMN €€ CBETOM C ANMHON BOMHbI 720 HM?

2. Pa3HOCTb x0f4a NyYen BYX KOTepeHTHbIX UCTOYHMKOB CBeTa C 4J/IMHON BOMIHbI 600 HM, CXOAALNXCH B
HEKOTOpOii ToOUuKe paBHa 1,5»10-6 M. ByaeT nn HabnwgaTbcsa ycuneHve nnm ocnabneHue ceeta B 3TOM
Touke?

3. OnpegenuTte nepuoj ANGPaKkLNOHHON peLleTKW, ecain Npy ee 0CBELLEHUN CBETOM C A/IMHHOW BO/HbI
656 HM MakcumMyM BTOPOro nopagka BuaeH nof yrsiom 150.

4. J1Ba KOrepeHTHbIX UCTOYHUKA CBeTa C A/IMHHOM BOMHbLI 600 HM HaxogsATcA Ha paccTossHMM 0,3 MM gpyr
OT Apyra u 2,4 meTpa oT 3KpaHa. KakoBO paccToaHue MexXay ABYMS COCEAHUMW MaKCUMyMamu
OCBELEHHOCTHU, MONYYEHHbLIMW Ha 3KpaHe ?

5. MNpu HopManbHOM NMajeHun Ha AUGPPaKLNOHHYI0 peLlleTKy C MepnogoM 1 MKM M0CKOiA
MOHOXPOMAaTUYeCKOW BOMHbI Yroal Mexay MakCMmyMamu nepBoro nopsgka paseH 60o0. Onpegennte
O/IMHY BOJSIHbI NMajaloLlero ceeTa.

OTBeTbI
1 2 3 4 5
BTopoii OcnabneHune 2,5 MKM 39 cm 500 HMm

MpakTnueckoe 3aHATME No TeMe «KBaHToBasa runotesa NnaHka. ®PoToapdekT»
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o . 12
Haiinure suepruro ¢poroHa nist mHGpakpacHsx gydeid (v=10"7 I'n).
-19
Omnpenenure AIMHY BOJHBI CBETA, SHEPTHUS KBaHTa KOTOPOro pasHa 3,6010™ JIx.
KaxkoBa kpacHas rpanuna ¢porosddexra st 3010Ta, eciiu padoTa BbIXOAA 3JIeKTpoHa paBHa 4,59 5B?

A e

Pabora BeIXO#a 351€KTpOHA U3 LIMHKA paBHa 4 3B. KakoBa cKopocTh POTOINEKTPOHOB MPH OCBELICHIN
LIUHKOBOI MJIACTUHBI U3JTy4YeHUEM C JJIMHON BOJIHBI 200 HM?

5. Kunernueckast 5Heprus 3JE€KTPOHA, BBUIETAIOLIETO U3 Lie3us, pasHa 25B. Uemy paBHa niimHa BOJIHBI
cBeTa, BhI3bIBaIOIIEro potoaddekt, ecnu padbora Berxoaa pasua 1,8 3B ?

OTtBernI
1 2 3 4 5
6,310 ik 554107 m 2,7+107 ik 9¢10° m/c 330 HM

HpaKanecmoe 3aHATHE IO TEME «CTpOCHI/Ie aToma. 3akoH PAAHOAKTHBHOIO pacnaga»

1. DJEeKTPOH MEepexOoAUuT CO CTALMOHAPHON OpOHTHI ¢ HEprueii -8,2 3B Ha opOuty ¢ sHeprueii -4,7 3B.
Onpenenute 3HEPrUIO MOTJIOLIAEMOr0 IIPU ’TOM KBaHTa CBETA.

2. Kakast MakcHMalibHas JJIMHA BOJIHBI H3JTy4eHUs TpeOyeTCs sk HOHU3ALUU OCTaBIIEerocsi OKOJIO siapa
BJIEKTPOHA, HAXOALIErocsi B OCHOBHOM COCTOSIHUU C dHepruei -4,3 sB?

3. CxOJBKO aTOMOB IOJIOHUSI PACTIANAETCs 32 CYTKH U3 10° aTomoB, eciu MepUoA NoJypacrajaa paBeH
138 cyTt?

4. KakoB nepuoa nosiypacrnajga paaiuoakTUBHOIO 3JIEMEHTA, Y KOTOPOro aKTUBHOCTh YMEHbLIaeTcs B 4
pasa 3a 8 CyTOK.

5. Tlepuon monypacnana kobanbra-71 nerb. Kakast moys pairioakTUBHBIX aTOMOB OCTAHETCS Yepe3

mecsL?
OTBeTEI
1 2 3 4 5
3,55B 290 um 5000 4 cyT 0,75

Tectnl
Tectnl o Teme «MexaHuka»
Bapuanr 1
1 Kakas u3 nepeunciaeHHbIX BETUUUH SBJISAETCS BEKTOPHO?

A)macca; b) myTs; B) umnynsc; I') Bpemsi.
2. Kakas 13 mpemioskeHHbIX (POPMYJT BBIPAXKAeT TEOPEMY O KHHETHYECKOH SHEPTusl Ten?
A)A=Eqo+Eq;, B)A=En-Eq; B)A=mv’-mve, T)A=Epn—Ep.
3 Kakoe 13 npuBeneHHBIX BBIPAXKEHUH SBJISETCS EAMHULIEH H3MEPEHHsT PadoThI?
A)1 JTx; b)I H; B) 1 Hec; I 1 Ox/c.
4 Ha pucyHkax npencTaBieHbl TPU BAPUAHTA B3AUMHOI'O PACIOIOXKEHUs BEKTOPa CUJIBI F,
JNENCTBYIOLIEH Ha TEJO, U CKOPOCTHU TeJjia IPU NPSIMOJIMHENHOM IBH>KEHUH. B kakoM ciydae

—

BEJIMYHMHA Pa0OTHI, COBEPIIAEMON CUIION [, UMeeT OTpHLATENIbHOE 3HAaYeHHE?
1) F 2) wlr 3) F
v v v
B) 3; I') Hu B ogHOM chyvae.
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5 JKene3HOOOpOKHBINM BATOH MAaCCON M ABMKYLIUNICS CO CKOPOCTBIO V, CTAJIKUBAETCS C

HETOJBWKHBIM BArOHOM MacCoi 2 m U cuemisieTcs ¢ HUM. Kakum cyMMapHbIM IO MOAYJTO

UMITYJIbCOM O0JIaar0T 1Ba BarOHa MOCJe CTOJKHOBEHUS?

A) mv; b) 2mv; B) 3mv; I)o.

6 Teso Maccoli m MOAHSTO HAJ MOBEPXHOCTHIO 3eMIIK Ha BhICOTY h. KakoBa moTeHImanpHas SHeprust Tena’?

A) mg; b) mgh; B) mh; I % :

7 Teno aBuxeTcs oA AeHcTBUEM CHIbl F. BEKTOp CUJIBI HAaNIpaBJieH NapajljieIbHO BEKTOPY

CKOPOCTH U COBIAJAET C HUM IO HarpasiieHui0. Beibepure popmyy 1iist BEIMHCICHHUS PabOThI,

coBepIIaeMOl CUJION Ha oTpe3ke myTH 1?7

A)F-1; b) Flsina; B)Flcosa;, I)O0.

8 Kakoe 13 mpuBeeHHBIX BbIPAXKEHUIH COOTBETCTBYET 3aKOHY COXPaHEHUs MEXaHUYECKOH dHeprun?

mv; my
2 2

9 Kaxkas 3 npuBeAeHHBIX (OpMYIT OIpenenseT MOTeHIHAIBHYI0 SHEPTHIO e(OPMHUPOBAHHOM

MPY>KUHBI?

2 2
N L
10 C Tenexku, rpy>K€HHOM KUPIIUYOM U JABMKYIIEHCS TOPU30HTAIBHO, yran kuprud. Kak
U3MEHUJIACh KHHETUYECKasl SJHEPTHsI TeNeKKHU?

A) yBenmnumnach;,  b) ymenbumnace;  B) He m3meHmnacs.
11 Ilpu BBICTpENE U3 aBTOMATA BBUIETAET MYJII MACCOM M CO CKOpPOCThIO V. Kakoi nMmmyibec
pUOOpETeT Mocie BBICTPENa aBTOMAT, eciii ero Macca B 500 pa3 OoJblie Macchl myn?
A) my;, B) 500 my; B) ﬂ; no.
500
12 Kak u3MeHHTCS TOTEeHIMAIbHAS SHEPTUS YIIPYTo 1e(OPMHUPOBAHHOIO TeJa MPH YBEITUUYEHUH €T
nedopmaruu B 2 paza?
A) ymenbuuTes B 2 pasa;  b) yBenmuures B 2 pasa;
B) yBenmuuTcs B 4 pasa, I') ymenbimTes B 4 pasa.
13 HenedopmupoBaHHyto mpyxuny cxainu Ha 10 cMm. Onpenennre n3MEHEHNE TOTEHIUAIBHOM
SHEPTHUH MPYKUHBI, €CITH €€ KeCTKOCTh paBHa 90 H/m.
A)0,45 x; B)4,5 x; B)1,45x; I')9 Ix
14 I'pys maccoii 200 kr paBHOMEPHO MOAHUMAIOT IO HAKJIOHHOM MJIOCKOCTH Ha BbICOTY 10 M.
Omnpenenure padoTy, COBEPIICHHYIO CHIIOHN TSKECTH (TPEHUE He YUUTBIBATD).
A)10xx; B)15xdx; B)20k/Ix;, TI)O0.
15 Teno Maccol 5 Kr CrycKaeTcsi paBHOMEPHO Ha 5 M 3a Bpemsi 5 ceKyHI. KakoBa MOIIHOCT®,
pa3BHUBaeMasl CUJION TsAXKeCTH?
A)250Bt; bB)25Br; B)S50Bt, TI)125Brt.

A) A=mgh, —mgh; B) B) my,—my, =FAt; T) Ey+E,=E,+E,.

B) mgh.

Bapuanr 2
1 Kakoe BeIpaskeHHEe COOTBETCTBYET 3aKOHY COXPaHEHUsT UMITYJIbca?
A) P=mv, B) FAt =my —mv,;
= = - = o =/
B) my, —my,; I my, +my, =my, +m,v,.

2 IIpu xakol BeIMYUHE yIJ1a MKy HalpaBJICHUEM BEKTOPA CUJIbl U HANIPABJICHUEM BEKTOPA MEePEMELLEHUs
Tena paboTa CUJIBI, COBEpIIAOIIEl 3TO nepeMerneHue, pasaa 07?

A) 0% b) 45°; B) 90°; I') 180°.

3 o kaxoit hopMyJIe CIeAYeT PACCUUTEIBATS pabOTy, COBEPIIAEMYIO CHION F | ecii yrom

—

MKy HalpaBJICHUSMH CHJIbI U TIepeMeleHns: S paBeH o?
25



A) %cos a, B)FS - cosa, B)FS-sina.

4 Teno maccoif m ABMIKETCSI CO CKOPOCThIO v. KakoB ummyisc Tea?
=2 2

mv my - my
A) —: b) —; B) mv; I —.
) ) ) )

5 Teno maccolt m ABUXKETCS CO CKOPOCThIO v. KakoBa kuHeTHYecKasi SHeprus Tena’?
2

A) mTv; B) 2mv’; B) %; ) mv.

6 IpyxuHa skecTKOCThIO k o nefictBueM cuibl F pacTsiHyTa Ha X MeTpoB. KakoBa moTeHIMa bHAS SHEPTUS
yrIpyroi aepopMupOBaHHON NPYKUHBI?
2

A) kx; B) kx’; B) K : I) LSy

2 2
7 Tenexxka maccoii 100 r ABHKETCS PaBHOMEPHO MO TOPU3OHTAIBHON MOBEPXHOCTH CO CKOPOCTBIO 5 M/C.
Uemy paBeH ee uMIyJibc?
A) 0,5 xr* M/c; b) 5 xr - m/c; B) 50 kr - m/c.
8 BriGepute enuHULYY AJI1 U3MEPEHUS SHEPTHHL.
A)1kr-m/c*; B)1H; B)1 ik
9 Ilpu B3pBIBE CHApsIIa MACCOM M JIETEBLIETO FTOPU3OHTAIBHO CO CKOPOCTHIO V, 00pa3oBaioch
10 ockonkoB. Uemy paBHa UX CyMMapHasi KHHETHYECKasl SHeprus’?

2
A)0; B) 5mv*; B) mTv
10 BriOepure enMHUIBI H3MEPEHUS] MOIIHOCTH.
A) 1B b) 1 Ix; B)1 Ix-c.
11 Yemy paBHa KMHETHYECKast 3HEPTUs Tesa Maccor 200 1, ABIIKYLIErocs co CKopocThio 3 mM/c? A) 3 JIk;
b) 6 Ix; B)0,9 x; I)18 Ix
12 Kak u3MeHHUTCs TOTeHINAIbHAsI SHEPTHUS TeNa, MOAHSITOrO Haa 3eMJyieit Ha BBICOTY 2 M, MU
yBEJIMYEHUH BBICOTHI e1le Ha 6 M?
A) He U3MEHHTCH, b) ysenmuuTcs B 2 pasa,
B) yBenmuuTcs B 3 pasa, I') yBenuuutcs B 4 pasa.
13 Teno OpoleHO BepTHKAIBHO BBEPX €O ckopocThio 20 M/c. ConpoTHuBieHHe BO3AyXa
CpaBHUTEIBHO Mayio. Kakoil BBICOTBI OHO TOCTUTHET?
A) 20 m; Bb) 10 m; B) 5 w™m; I') 200 m.
14 Ha pucynke nzo0paskeHa TpaeKTOpHs ABIKEHHS TeJa, OPOIIEHHOrO MO YIJIOM K TOPU30HTY.
B xakoil U3 Touek TpaeKTOpUM KMHETUYeCKasl SHePIHsl Tejla MUMeeT MUHUMAaJIbHOE 3HaueHue”?
2
A) 1,
1 3 b) 2;
B) 3.

15 Ha pucynke nzobpakeH rpad ik 3aBUCUMOCTH MOJHON MeXaHn4ecKoi sHeprun E nBrkymerocs Tena u
€ro NOTeHUUaNbLHOU 5Hepruu E, or Bpemenn. Kunetnueckas sHeprust 3Toro Tejla yMEHbIIAETCS B
MIPOMEKYTKE BPEMEHHU

E, E, ¢ A)orOmo4dc;B)or4 mo6c;
E B)or6 08¢, I")or8 no 10 c.

N N
0 2 4 6 8 10 t(c)
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Knouun npaBUbHbIX OTBETOB

1 BapuaHT

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
B b A b B b A r b b A B A B B
2 BapunaHT

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

r B b B A r A B B A B r A b B

TecTbl N0 TeMe «OCHOBblI MOJIEKY/IAPHON (DU3UKN N TEPMOSUHAMUKN»
BapuaHT 1
1. TMpaBuAbHO NN YTBEPXAEHUE, 4YTO OPOYHOBCKOE [ABWXXEHME eCTb pe3ynbTaT CTO/IKHOBEHUSA 4acTuu,
B3BELEHHbIX B XXUAKOCTN?
A) yTBepXfeHue BepHO; bB) yTBepXaeHne He BepHO; B) He 3Hal0.
2. OTHOCUTeNbHaaA MOJEKYSAPHasA Macca renua pasHa 4. BbipasuTe B KI/MO/Mb MOJIAPHYIO Maccy renuvs.
A) 0,004 kr/monsb; B) 4 kr/moneb; B) 4 « 10" Kkr/Mosb.
3. YKaxnte ocHoBHOe ypaBHeHne MKT rasos.

3 -
A)p=%nE; 5)p=—2nE; B)p=2py2; WP:~1mm92
4. Yemy paBeH abCOMIOTHbIN HyNb TeMMepaTypbl, BblpaXeHHbIV Mo wkane Lienbcua?
A) 2730C; B) -1730C; B) -2730C.

5. Kakomy npoueccy COOTBETCTBYET rpaduk, n3obpaxeHHbiii Ha puc. 1?

A) nsobapHomy;
B) nsoxopHomy;
B) nsoTepmumyeckomy;
M) agnabaTuyeckomy.

6. Kak u3ameHuTCA faBfieHWe MAeanbHOro rasa, eciym npu NOCTOAHHOW TemnepaType ero
00BbEM YMeHbLWNTbLCA B 4 pasza?
A) yBenununtcsa B 4 pasa; B) He nsmeHunTCH; B) ymeHbLwINTCA B 4 pasa.
7. YUemMy paBHO OTHOLUEHME YuKCNa MOMEKY/T B OJHOM MOJIE KMC/IOPOAa K YNCY MOJIeKYN B Of4HOM MoJie asota?
A) 32 ; B) 28 ; B) 16; M 1 ) 2.
28 32 14
8. HalignTe, BO CKO/IbKO pa3 cpegHeKBaApaTU4Has CKOpOCTb MOMEKYN BoJopoAa 60onblue cpegHeKBagpaTuUHOM
CKOpPOCTK MONEKYN Kucnopoga. asbl HaxoAATCA Npy OLMHAKOBOWN TemnepaTtype.
A) 16; B) 8; B)4; r 2.
9. Ha puc. 2 npegcras/ieH rpadmk 3aBUCUMOCTM JaBNIEHUA rasa OT TeMMepaTypsbl. B
COCTOAHMKN 1 MK B cOCTOAHUM 2 06BEM rasa 60nbLue?
A) B cocTOAAHUU 1;
B) B cocToAHUM 2;
B) naBneHune B cOCTOAHUN 11 2 OAUHAKOBOE;
") He 3Hal0.
10. Mpu NOCTOAHHOM fAaBsieHUN p 06bEM rasa yeennumntca Ha AV. Kakas
(hm3nyeckas BenMUMHa paBHa NponssefeHNto p|AV| B 3aToM cnyyae?
A) paboTa, coBepllaemas rasom; B) paboTa, coBeplwlaeMas Haj rasoM BHELUHUMU CUNaMU;
B) Ko/mMuecTBO TensOThbl, NOSyYeHHOe rasoM; ) BHYTPeHHAA aHeprusa rasa.
11. Hapg Tenom coBeplueHa pa6ota A BHELWWHMMW cuiaMu, 1 Teny nepefaHo KOMYECTBO TensoThl Q. Yemy
paBHO M3MeHeHWe BHYTpeHHen aHeprum AU Tena?
A) Ln=A; B)AU=Q B) [ "A+Q; NA~NA-Q; L) AU=Q-A.
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3m
12. Kakasa (pum3nyeckas Be/iM4MHa BblUMCAAeTCA Mo popmyne — ?

A) KO/INYeCTBO TEMOThI B UearlbHOM rase; B) faBneHne naeanbHOro rasa;

B) BHYTpPeHHASA 3Heprna ofHOATOMHOI0O UieasnbHOro rasa;

") BHYTpeHHAA 3Heprnua og4HOro Mons nieasbHOro rasa.
13. Kakoi npouecc npounsowes B ngeasbHOM rase, eC/IM U3MEHEHUE €r0 BHYTPEHHEN 3HEPTUM paBHO
KO/IMYeCTBY NOABEAEHHON TennoTbl.

A) n306apHbIii; B) nsotepmunyecknii; B) n30X0pHbIN; M) agnabaTHbIiA.
14. Ha pnc.3 nokasaH rpagmk nsonpouecca ¢ ngeasbHbiM rasoM. 3anmMwnTe 48 HEro NepBbIi 3aKOH
TePMOLUHAMUKMN.

A) AU=Q+";

B) An=A/;

B) AU=Q;

N Q=~.
15. Yemy paBHO M3MEHEHWE BHYTPEHHEN 3HEPIrUM OL4HOT0 MOASA NAeaNbHOTO
0fHOATOMHOTIO rasa, ecnu TI1=T, a T2=2T?

A) RT; B) 2RT; B) 3RT; N 15RT.
16. Kakyto paboTy coBepluaeT ras, paclumpsascbe n3obapHo npu gasneHunn 2 « 105Ma ot 06béma V 1=0,1 m3 g0
o6béma V2=0,2 m3?

A) 2 « 106 0X; B) 200 kx; B) 0,2 « 105 x.
17. B Kamepe, B pe3yfbTaTe CropaHusa Ton/nBa Bbigennnacb aHeprusa, pasHasa 600 [k, a X0104UNbHUK
nonyynn aHepruio, pasHyw 400 Ox. Kakyo paboTy coBepliui gpuratens?

A) 1000 Ox; B) 600 Ox; B) 400 Ox; M) 200 Ox.
18. KakoB MakcumasnbHbli KM/ TennoBoi MawmnHbI, KOTopas UCNOMb3yeT HarpeBaTe/lb C TeMMepaTypoli
427°C 1 X0N04UNBbHUK C TemnepaTypon 27°C?

A) 40%; B) 6%; B) 93%,; M 57%.
19. B yunnuHape nof NopLiHeEM HaxogMTcsa Bo3gyx, Maccoii 29 kr. Kakyt paboTy coBeplInT BO3AYX Npwu
n3ob6apHOM pacLUMpeHnmn, ecnm TemnepaTypa ero ysenmumnaacb Ha 100 K. Maccy NopwHA He yYuTbIBaTb.

A) 831 [y; b) 8,31 kx; B) 0,83 MAx.
20. N'a3 coBeplaeT unkn KapHo. A6conoTHasa TemnepaTypa HarpesaTesisi B 3 pa3a 601ble abCoMOTHOM
TemnepaTypbl Xon0gunbHnKa. OnpegennTe 400 TEMNOThI, OTAABAEMYIO XO/I0AUSIBHUKY.

A) 1/2; B) 1/3; B) 1/5; M) 2/3.
21. C 0o4MHaKoBOl BbICOTbI Ha KagenbHbIl N0 NajalT TPU LWapukKa 04MHAKOBOM MaccChl - MeAHbIl, CTanbHOWN
M KenesHbln. Kakoi n3 HUX HarpeeTcs 40 60/s1ee BbICOKOI TeMnepaTypbl. YaenbHasa TennoeMmKocTb meamn 400

Ax Xenesa 460 K n ctanu 500-'£|')K
Kr K Kr K Kr K
A) MefHbIN; B) cTanbHoiA; B) >kenesHbli.

22. a3 coBeplwaeT uMkn KapHo. 70% nonyyeHHOW TeNn0Tbl OT HarpeBaTens OTAAET XONOLUIbHUKY.
TemnepaTtypa Harpesatena 430 K. Onpegennte TemnepaTtypy Xon04unbHNKA.
A) 3 K; B) 301 K; B) 614 K.
23. KT1o aBnaetca aBtopom MKT cTpoeHns BelwecTsa
A) M.NlomoHocoB; B) V. HetoToH; B) O. LLUTepH; M PMNonb; ) PBpoyH.
24. TocToaHHaa ABoragpo rnokasblBaeT:
A) yucno MoneKysn B BelllecTBe;  B) 4ucn0 MOJSIeKyn B yriepoje;
B) B ofHOM MoOJie N06Oro BellecTBa COfEPXKMUTCA Pa3HOe KOIMYECTBO MOJIEKYIT;
") BogHOM MoJie nMo6oro BewecTsa COAEPXKUTCA OfNHAKOBOE KOMIMYECTBO MOJIEKY/T;
[) HeT oTBeTa.
25. Macca BelecTsa, B Konnyectse 04HOro mMons, HasbiBaeTcs...
A) wmonekynapHasa; bB) monapHas; B) aTtomHas ) apepHasa; [1) HeT oTBeTa.
BapunaHT 2
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1. Kakasi BeNM4mnHa xapaKTepusyeT COCTOSAHME TEPMOAMHAMNYECKOTO paBHOBECUA?
A) gaBfeHue; B) paBneHue u TemnepaTypa; B) TemnepaTtypa;
M) naBneHne, 06bEM N TeMnepaTypa; [) naBneHue n 06bEM.
2. Kakoe BblpaXxeHWe, NpUBefleHHOe HMXXe, COOTBETCTBYET (DOPMY/e KoIM4ecTBa BellecTBa?

A) M B) M ; B) N N v-Na .
N'/1 “4 NA

3. Kakoe BblpaxkeHue, NpMBEAEHHOE HMXXe, COOTBETCTBYET hopMysie ypaBHeHUs MeHaeneesa-KnaneipoHa?

A)p=1nE; B)pV =const; B) pV =— RT; T)pV =vkT.

3
4. YTto onpefenset npoussefeHune ~KT ?

A) naBfieHUe NaeanbHOro rasa; B) abconoTHYO TeMnepaTypy UAeaslbHOrO rasa;
B) BHYTPEHHIOIO 3HEPTUIO UeaNbHOTO rasa;
M) cpefHIO KUHETUYECKYH 3HEPTUIO MOJIEKY bl UAEaSIbHOMO rasa.

5. Mpwn peannsauunm Kakoro nsonpotecca yseamyeHne abconOTHON TemnepaTypbl NeanbHOro rasa B 2 pasa
NPUBOAUT K yBENNYEHUO 06bEMaA TOXe B 2 pasa?

A) nsortepmumyeckoro; B) M30XOpPHOro; B) agnabaTtuueckoro; M) nsobapHoro.

6. Kak nsmeHuUTCA faB/ieHUe nAeanbHOro rasa npu nepexoje M3 coctoaHmMa 1 B coctosiHme 2 (cMm. Puc.1)?
A) He usMeHUTCSH;
Vv, M1 B)ysBenuuntcs;
B) ymeHbwunTCA;
) He 3Hal0.

T, K

Puc. 1

7. Kak nameHuTCca 00bEM MAeaNbHOIO rasa npu nepexoge M3 coctodHusa 1 B coctossHue 2 (cm. Puc. 2)?

A) YMEHbLUUTCH;
B) yBennuutcs;
B) He nameHunTcs.

~ ~ ~

8. Mpwn nocTosAHHON’ TeMHepaTy(E)e 27 Cwu A;BJ‘IEHI/II/I 10 Ma o6bém rasa 1 m . Mpwu Kakoli TemnepaType aToT
ras 6yget 3aHMMaTb 06bEM 2 M3 Npu TOM e gaBneHun 105Ma?
A) 327°C; B) 54°C; B) 600 K.

9. KakoBa nepBoHa4vasbHasa abconoTHas TemnepaTtypa rasa, ecim npu ero N30XOPMYeCcKOM HarpeBaHmm Ha 150
K nasneHune Bo3pocsio B 1,5 pasa?

A) 30 K; B) 150 K; B) 75 K; M) 300 K.
10. BblbepuTe rpadmk 3aBUCUMOCTU MJOTHOCTU MAeaNbHOTO0 rasa oT TemrnepaTypbl MPU NM30XOPHOM MNpoLecce
(cm. puc. 3).

A) 1

B) 2;

B) 3.
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11. B 3aKpbITOM COCyfle HAX04ATCA BO34YX M Kanas Bogbl Mmaccoin 1 r. O6bém cocyfa 75 n, gaBneHune B Hem 12
kMa n Temnepatypa 290 K. Kakum 6ygeT faB/sieHue B COCyAe, €C/IN Kanasd ncnaputca?
A) faBneHue He U3MEHUTCH; B) 13,785 kla; B) 13,107 kMa.
12. Kakoi npouecc nponsowes B ngeasbHOM rase, eCc/iu M3MEHEHUE €ro BHYTPEHHEN 3HEPTUM PaBHO HYJHO?
A) nsobapHblii; B) nsotepmuyeckuin; B) msoxopHblii; M) agnabaTnyeckuii.
13. geanbHOMY rasy nepegaércs KO/IMYECTBO TENJI0Tbl TaKMM 06pasom, 4TO B /1060 MOMEHT BPEMEHM
nepefaBaemoe KoMM4ecTBO TenaoTbl Q paBHO paboTe A, coBepluaemoii rasom. Kakoli npouecc
oCyL,ecTBsAeTCA?
A) agnabatunuecknii; B) nsobapHbiin;  B) nM30X0pHbIii; M) n3oTepmunyecKunii.
14. Cpegn NpUBELEHHbIX HMXXE (DOPMY/T HANAWUTE Ty, N0 KOTOPOI BbIYUC/SAETCA MaKcuManbHoe 3HadeHune K4
TernnoBoro AsurarTens.

A)n:-/;\\: ; s)q:fl; B)]'I:Q_Q; r)n:T'T

3aTpayeH Q1 1
15. Mpwn 6bICTPOM CXaTWUKM rasa B LUANHAPE ero TemnepaTtypa noBbicunacb. M3MeHNTCA Nn Npu 3TOM
BHYTPEHHAA aHeprud rasa? HanvwmnTte ypaBHEHMe NepBOro 3aKOHa TEPMOAUHAMUKIN 415 3TOr0 cny4yas.
A) 3Heprua ymeHbwunnace Q ~U +A™  B) aHeprusa ysennuunacb u=-A;
B) aHeprusa He nameHunacb Q=A/.
16. OnpepennTe BHYTPEHHIOI 3HEPTUIO ABYX MOJeil 04HOATOMHOrO (MAeanbHOr0) rasa, B3ATOro npu
Temnepatype 300 K.
A) 25 kx; B)25 0x; B)4,9 Ox; )49 kx; A0)7,5 kOx.
17. TepMOgMHaAMUYECKOW CUCTEME MepeaHo KOMYecTBO TenaoThl, paBHoe 2000 [k, 1 Haj Hel coBeplleHa
pa6ota 500 [x. Onpegennute N3MEHEHUE €ro BHYTPEHHEN 3HEPTUN 3TO CUCTEMBI.
A) 2500 Ox; B) 1500 Ox; B) Au=0.
18. Mpwn n3obapHoOM HarpeBaHMM HEKOTOPO Maccbl Kwucnopoga Ha OT=160 K coBepweHa pa6oTa 8,31
0> no yBennyeHuto ero ob6béma. OnpegenuTe Maccy Kucnopoga, ecnium M=3,2 «10- kr/monb, R=8,31
Ox/(K *monb).
A) 0,2 kr; B) 2 kr; B) 0,5 kr; Mnoz2r
19. TemnepaTtypa HarpesaTesid ufeasbHOro Tensaosoro gsurartensa 425 K, a xonogunbHuka - 300 K.
[Buratenb nony4yaet oT HarpeBatensa 4 « 104 [k TennoTbl. Paccuutatb paboTy, coBepliaeMyto paboymm Tenom
aBuratens.
A) 1,2 « 104 0%; B) 13,7 « 1040; B) paccuntatb paboTy Henb3s.

20. NgeanbHblii ra3 n3 cOCTOAHNA A MepexoauT B COCTOSHME B (cMm. puc. 4) Tpemsa pasnnyHbiMu nyTavu. B
KakKoMm c/nydae paboTta rasa 6bisla MaKCUManbHOM?

A) 1
B) 2;
B) 3.

21. HeoH, HaxogMBLUIKNIACA MPU HOPMa/ibHbIX YC/IOBUAX B 3aKPbITOM cocyae EMKOCTbIO 20 N, oxnagunm Ha 91
K. HaliTn nsmeHeHne BHyTPeHHEW 3HePrnmM rasa u KoIMYeCTBO OTAAHHOW UM TennoThbl.

A) 1 MOx; B) 0,6 k[x; B) 1,5 k[x; M 1k0ox.
22. Na3 coBepwaeT uumkn KapHo. Temnepatypa Harpesatensa T1=380 K, xonogunoHuka T2=280 K. Bo
CKOMIbKO pas YBeNYnUTCA KOI(ULNEHT NONE3HOr0 AeNCTBUA LMKNA, eC/IN TeMMepaTypy Harpesartens
yBenmuntb Ha A T=200 K.

A) B2 pa3sa; B) B 3 pasa; B) B 1,5 pasa; M B 2,5 pasa.
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23. YTo Ha3bIBAIOT TEIJIOBBIM JABH)KEHHEM?
A) IBIXXEHHE OHOTO TeJia 110 MOBEPXHOCTH pyroro; b) becropspouHoe ABMKEHNE MOJIEKYIT,
B) nBwkenne Tena B ropsiueii Bone, 1) OpoyHoBckoe nBmwkeHue;, 1) HeT oTBeTa.
24. B KaKk#X arperatHbIX cOCTOsHUSIX Au(dy3us nporekaer ObicTpee?
A)xunkoe; b)TtBepmoe,  B) razoobpasHoe; I') sxunxoe u razoodpasHoe;
J1) razoo0pas3Hoe u TBEpIOE.
25. Kaxosa temnieparypa no mkane Lenbcus, ecnu no mkane Kenpeunaa oHa pasHa 273K ?

A)0°  B)10° B) 273°; I)3°; J1) 100°.
Kunroun npaBUbHBEIX OTBETOB
Bapuanr 1

Howmepa 3agaHuii 1 NpaBUIbHbBIE OTBETHI
123 [4]|5[6]|7[8]9]I10
A|/T|B|B|A|T"'|B|Bb]|A
111213 (1415161718 1920
B|B|B|I' B|I'I'|B|b
211222324125
A|B|A|T|DB

Bapuant 2

Howmepa 3anaHuii 1 NpaBUIbHbBIE OTBETHI
112|134 [5[6]7]8]9]10
B/B|I''lT'|/B|A|B|I'|B
11 (121314 15]16]17 18|19 |20
b|TI' "' B|A|A|[T |A]A
211221232425
I' AJ]B|B|A

TecTbl Mo TeMe «NEKTPOAUHAMHUKA)»
Bapuant-1
1. ITpoBOOHUK HAXOAUTCS B 3JEKTpUIeCKOM rose. Kak IBHXKyTCsl B HEM CBOOOIHBIE SJICKTPUUECKUE 3aPsiIbl?
A. CoBepiaroT konedaTeIbHOE IBIKEHUE.
b. XaoruuHo.
B. Ynopsnouensno.
2. YUro npuHATO 3a HaNpaBJeHUEe JIEKTPUIECKOTrO MOJIst?
A. HanpaBneHue ynopsiiou€HHOTO JBUKEHUS MOJOKHUTENBHO 3apsyKEHHBIX YaCTHLL.
b. HampasneHue ynopsiIO4eHHOTO ABM)KEHUS OTPULIATENBHO 3apsyKEHHBIX YACTHULL.
B. OnpenenenHoro orseTa JaTh HENb3sl.
3. Kak usMeHHUTCs cuiia TOKa B LIEMNH, €CIH YBEINUNUIach KOHLIEHTPAlUsl 3apsKeHHbIX YacTull B 4 pasa, a
CKOPOCTb 3JIEKTPOHOB U C€YeHHE NTPOBOAHNKA OCTAJINCh MPEKHUMU?
A. He usmenunace.
b. YMenbmunace B 4 pasa.
B. YBenuuunace B 4 pasa.
4. Kako¥ 3apsa npoiiieT yepe3 NonepeuHoe CeueHne MPOBOAHMKA 32 2 MUH, €CJIM CHJIa TOKA B MPOBOJHUKE
paBHa 1 A?
A. 60 Kn
b. 120 Kn
B.30Kn
5. HanpsixeHue B IPOBOJHUKE YBEIUUYWIM B 5 pa3. Kak npu 3ToM U3MEHUTCS] CONPOTUBJIEHUE TPOBOAHUKA?
A. YBenuuutcs B S pas.
b. YMenbuTcs B 5 pas.
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B. He usmenurcs.
6. KakoBo conpoTuBlieHHE pe3UCTOpa, €Clii pU HanpsbkeHuu 8 B cuma Toka B pesuctrope 4 MKA?
A. 4 MOwm.
b. 2 MOwm.
B. 8 MOwm.
7. Kax u3MeHUTCSl COMPOTUBIIEHUE MTPOBOJIOKH, €CITH €€ CJIOKHUTh BABOE?
A. YMeHbmurcs B 4 pasa.
b. YMenbuuTcsa B 2 pasa.
B. YBenuuurcs B 2 paza.
8. Kakum conporusnerneM 00saaeT HUIXPOMOBBIM MPOBOJHUK JUTMHOW 5 M U IUIOLIAIBIO TIOMIEPEYHOTO
ceuenmst 0,75 Mm™? Y ienbHOe CoMpoTuBIeHHe HUXpoMa pasHo 1,1 Om MM/M
A. 10,5 Om.
b. 7,3 Om.
B. 14,6 Om.
9. llenb cocTOUT U3 3 pe3UCTOPOB C conpoTuBieHreM 3 OM KaKbli, COeIMHEHHBIX MapajuienbHo. Yemy
PaBHO CONPOTHUBJIEHUE LIEMH?
A. 10m
b.3 Om.
B. 9 Om.
10. PaccuunTaliTe cuny ToKa B LienH, cofep:katieil ucrounuk Toka ¢ 9J1C, paBHoil 4,5 B, 1 BHyTpeHHUM
conpotusyieHreM | OM npy MOAKIIOUYEHUH BO BHEITHEN LIETIH PE3UCTOPa C CONMPOTUBICHUEM 3,5 OM.
A TA.
b.2 A
B.0,5 A.
11. Hafizure paboTy, COBEpILIaEMYIO CHIIAMH 3JIEKTPHUYECKOTO MOJIS P MPOXOXKAESHUH 3apsiioM 6 MKK
pazHocTu noteHuuanos 220 B.
A. 1,32 mJIx.
b. 2,64 m/Ix.
B. 0,66m/Tx.
12. OnpenenuTh KOJIMUYECTBO TEIJIOTHI, BblENseMOe B TPOBOAHUKE 32 2 MUHYTHI. CONpOTUBIIEHNE
npoBoaHuka paBHo 10 Om mpu cuse Toka 5 A.
A. 30 x/Ix.
b. 60 x/Ix.
B. 40 kI x.
Bapuant-2
1. B nmpoBOHHKE OTCYTCTBYET 3yIeKTpHueckoe noJie. Kak nqBukyTcs B HeM CBOOOIHBIE 3apsKEHHBIE YaCTHIIBI?
A. CoBepiaroT konedaTeIbHOE IBIKEHUE.
b. Xaotuuno.
B. Ynopsnouensno.
2. HanpasneHue 3JEKTPUYECKOrO TOKA. . .
A. coBmagaeT ¢ HalpaBJIeHUEM HAIPSDKEHHOCTH AJIEKTPUYECKOTO OS], BBI3bIBAIOLIETO STOT TOK;
b. npoTUBONONOKHO HANPaBIEHUIO HANPSKEHHOCTH 3JEKTPUUECKOIO MOJIS, BBI3BIBAIOILErO 3TOT TOK;
B. onpenenenHoro oreera JaTh HEIb3sl.
3. Cuna Toka B Liell BO3pOcCJa B 2pa3a, KOHLEHTpaLKs 3apsAA0B U IUIOLIa/lb CEUeHUs IPOBOAHHUKA He
n3MeHUInCh. Kak N3MEHUTCs1 CKOPOCTb JBUKEHUsI 3JIEKTPOHOB?
A. YMeHbIumace B 2 pasa.
b. Yeennunnace B 2pasa.
B. He usmenunace.
4. 3a kakoe BpeMsl uepes3 MOoMepevHoe ceueHue mpoBoaHuKa npoiaeT 3apsia B 100K mpu cune Toka 2 A?
A.200c.
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b.60c.

B.50c.
5 Kax usmMeHuTCs cuia Toka B IPOBOAHMKE MPU YMEHbLIEHUH HAIMPsDKEHUs Ha ero KOHLax B 2 pasa?

A. YBenuuutcs B 2 pas.

b. YMenbuTesa B 2 pas.

B. He usmenurcs.
6. Kak u3MeHuTCs cuia TOKa, NPOTEKAOIIEro o NPOBOJHUKY, €CIIU HANIPSDKEHHUE Ha €ro KOHLAxX U JUIMHY
IIPOBOAHMKA YMEHBIINUTD B 3 pa3a’

A. He usmenurcsl.

b. YMenbuuTes B 9 pas.

B. YBenuuurcs B 9 pas.
7. YUeMy paBHa pa3HOCTb MOTEHLIMAJIOB HA KOHIIAX POBOAHMKA conpoTusieHreM 10 OM, ecnu cuia Toka B
npoBoAHUKe 2 A?

A.20B.

b. 30 B.

B. 10 B.
8. Kak u3mMeHHUTCs CONPOTHUBIIEHHE IPOBOJIOKH, €CIIU €€ CJIOKUTh BTpoe?

A. YMeHbmutcs B 3 pasa.

b. YMenbmuTcs B 9 pas.

B. YBenuuurcs B 3 paza.
9. Llemnb cOCTOUT U3 3 pe3UCTOPOB € CONMpoTUBIeHHEM 3 OM Kax/blil, COEIMHEHHBIX NOcenoBaTeNbHO. Yemy
PaBHO COMPOTHUBJICHUE LETH

A. 10m

b.3 Om.

B. 9 Om.
10. Onpenenure cuiy TOKa B ey, coaepskaieii ncrtounuk Toka ¢ IJC, pasHoit 6 B, u BHyTpeHHUM
conpotusyeHueM 0,5 OM Npu NOAKIIOYEHUH BO BHEIIHEN LIENU pe3UCTopa ¢ ConpoTuBiaeHueM 2,5 Om.

A TA.

b.2 A

B. 0,5A.
11. KakoBa paboTa, COBEpIIEHHAs] CHJIAMH 3JIEKTPUYECKOTO TIOJISI TPH MPOXOKASHUH 3apsiaoM 4MkKo
pasHocTu noteHumanos 120 B?

A. 0,96m]1x.

b. 0,48 m/Ix.

B. 0,24 m/Tx.
12. Kakoe konu4ecTBO TEIUIOTHI BbIIETSETCS 382 3 MUH B IIPOBOJIHUKE, UMeoLIeM conpoTusienue 20 Owm, npu
MPOXOXKACHUU 10 HEMY TOKa cuiloi 2A?

A. 14,4 xTx.

b. 28,8 x/Ixx

B. 20 kI x.
Kunroun npaBUIbHBIX OTBETOB
Bapuanr 1
1 2 3 4 5 6 7 8 9 10 11 12
B A B A B b A b A A A A
Bapuant 2
1 2 3 4 5 6 7 8 9 10 11 12
b A b B b A A b B b b A

Tectol no Teme «Koje0anua U BOJTHBI»
Bapuanr 1
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1. CBoOoaHBIME Ha3bIBAIOTCS KOJIEOAHNUS, KOTOPBIE IPOUCKOMAST MO NIEHCTBHEM ...

1). ... cunbl TpeHus. 2). ... BHEIIHUX CUJIL. 3). ... BHYTPEHHUX CHJI.

2. CBoiicTBa POJOJIBHBIX BOJIH. Y KQXKUTE HEIOJIHBIN OTBET.

1) IIpononbHbIE BOTHBI MPEACTABISIOT COOOH UepenyrOIIHecs Pa3peskeHUs U CKATHSI.

2) YacTuLbl cpeapl Py KOIeOaHUAX CMEINAIOTCS BIOJIb HAMIPABJICHUS] PACTIPOCTPAHEHHS! BOJHBL
3) DTH BOJHBI MOTYT PAaCIPOCTPAHSITBCS B rasax.

3. IloxBemeHHbIH Ha MPYKUHE IPy3 COBEPIIAET MaJble KOiNeOaHNs B BEPTUKAIbHOM HarpasieHHH. Cunuras
KoJIeOaHUsl He3aTYX AIOLIMH, YKAXKUTE TPABUIBHOE YTBEPIKIEHHE.

1) CkopocTb rpy3a U3MEHSIETCS CO BPEMEHEM MEePUOIIMUECKH.

2) Ilepuon xoneOaHuil 3aBUCUT OT AMILIUTYIBL.

3) Uem Oodbine sK€CTKOCTD NPY>KUHBI, TeM OOJbIIE IEPHO] KOJeOaHui.

4. CpoiicTBa NONepevYHbIX BOJH. Y K&KUTE HEBEPHBIN OTBET.

1) CxkopocTh BOJIHBI paBHA POU3BEACHUIO JIMHBI BOJHBI HA YaCTOTY BOJIHBL

2) Ionepeynble BOJHBI MPENCTABIISIOT COOOH YepenyIOLINecs Pa3pekeHus U CXKATHS.

3) DTH BOJHBI MOTYT PACIPOCTPAHITHCS TOJBKO B TBEPABIX TENAX.

5. Kaxoif n3 nepednciIeHHbIX IPUMEPOB SBIISIETCS BbIHYKICHHBIM KoJeOaHeM?

1) Konebanus rpy3a Ha HUTH, OIUH pa3 OTBEACHHOTO OT MOJIOKEHHS PABHOBECHS U OTIYLIEHHOTO.
2) Konebanune cTpyHBI TUTapHI.

3) Konebanus nuddysopa rpoMKOroBOpUTENSE BO BpeMsi pabOThl MPUEMHHUKA.

4) KonebaHus Haiiek pel4a’KHbIX BECOB.

6. 3a 5 ¢ masTHUK coBepium 10 xonebaHuil. YKakuTe NpaBUIbHBIA OTBET.

1) Ilepuon xonebanwuii 2 c. 2) Ilepuon xonebanuii S0 ¢.  3) Ilepuon xonebanuii 0,5 c.

7. B KakuX HampaBJICHUSAX COBEPIIAIOTCS KOJeOaHHsI B MOMEPEYHON BOJTHE?

1) TonbkO MO HANMPaBJICHUIO PACTIPOCTPAHEHUS! BOJHBL

2) Bo Bcex HampaBJIeHHUSIX. 3) Tonpko mepreHAUKYJISIPHO PACTTPOCTPAHEHUIO BOJTHBI.

8. Maccy npyKHHHOIO MasTHHKa YMEHbIIWIH B 9 pa3. Llukamueckast yacrora konebaHui:

1) yBenmumnace B 9 pas 2) yMeHbIINIACh B 9 pa3  3) yBenuumiach B 3 pasa 4) yMEHbLIWIACH B 3 pas3a
Bapuanrt 2

1. CBoboaHBIME Ha3bIBAIOTCS KOJEOAHNS, KOTOPBIE POUCKOMAST MO NEHCTBHEM ...

1) ... cutel TpeHUs. 2) ... BHEIIHUX CHJIL. 3) ... BHYyTPEHHHX CHUJL.

2. CBoiicTBa MPOJOJBHBIX BOJIH. Y KQXKUTE HEIMOJIHBIN OTBET.

1) IIpononbHbIE BOTHBI MPEACTABISIOT COOOH UepenyroIInecs pa3peskeHust U CKaTHSI.

2) YacTuLbl Cpeapl Py KOIeOaHUAX CMEINAIOTCS BIOJIb HAMPABJICHUS] PACTIPOCTPAHEHHS! BOJHBL.
3) DTH BOJHBI MOTYT PaCIPOCTPAHSITHCS B rasax.

3. IloaBemeHHbIH Ha MPYKUHE IPy3 COBEPIIAET MaJble KOieOaH!sl B BEPTUKAIbHOM HarpasieHnH. Cunuras
KoJIeOaHUsI HE3aTYX AIOLIIMH, YKAXKHUTE TPABUIIBHOE YTBEPIKIEHHE.

1) CxopocTb rpy3a U3MEHSIETCS CO BPEMEHEM MEePUOIIMUECKH.

2) Ilepuon xoneOaHuil 3aBUCUT OT AMIUIUTYIBL.

3) Uem Oodbine sKeCTKOCTD NMPYKUHBI, TeM OOJIbIIe IEpHo KOJeOaHui.

4. CBoiicTBa NONEpPEYHbIX BOJH. Y K&KUTE HEBEPHBIN OTBET.

1) CxkopocTb BOJIHBI paBHA POU3BEACHHUIO JIMHBI BOJHBI HA YaCTOTY BOJIHBL

2) [TonepevHbie BOJHBI MPEACTABISIOT COOOM YepenyrOIIHecs pa3peskeHus U CIKATHS.

3) DTH BOJHBI MOTYT PACIPOCTPAHSITHCS TOJBKO B TBEPABIX TENAX.

5. Kaxoif n3 nepednciIeHHbIX IPUMEPOB SIBIISIETCS BbIHY KICHHBIM KoJeOaHneM?

1) Konebanus rpy3a Ha HUTH, OIUH pa3 OTBEACHHOTO OT MOJIOKEHHS PABHOBECHS U OTIYLIIEHHOTO.
2) Konebanune cTpyHBI TUTapHI.

3) Konebanus nuddysopa rpoMKOroBOpUTEINSE BO BpeMsi pabOThl MPUEMHHUKA.

4) KonebaHus Hamiek pel4a’KHbIX BECOB.

6. 3a 5 ¢ masTHUK coBepim 10 xonebaHuil. YKakuTe MpaBUIbHBIA OTBET.

1) Ilepuon xonebanwuii 2 c. 2) Ilepuon xonebanuii S0 ¢.  3) Ilepuon xonebanuii 0,5 c.
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7. B Kakux HaNpaBJICHUSX COBEPIIAIOTCS KOJeOaHMsI B MOMEPEUHON BOJTHE?
1) TonbKO MO HANPaBJICHUIO PACTIPOCTPAHEHUS! BOJTHBL

2) Bo Bcex HampaBiIeHHSIX. 3) TonbkO NEPNEHANKYISIPHO PACIIPOCTPAHEHHIO BOJIHBI.
8. Maccy npy>KHHHOIO MasTHHKA YMEHbIIWIH B 9 pa3. [lukamueckast yacrora koynebaHui:
1) yBenmumnace B 9 pas 2) yMeHbIIMIACh B 9 pa3  3) yBenuumiach B 3 pasa 4) yMEHbLIWIACH B 3 pas3a

Kmoun MPaBHUJIbHBIX OTBETOB

Bapuanr 1

1 2 3 4

3 3 1 2 3 3 3 3
Bapuant 2

1 2 3 4 5 6 7 8
1 3 3 3 3 2 2

Tecrnl mo Teme « OnTHKa»

1. Yriom naneHus Ha3bIBAIOT YO MEXKAY. . .

A. OTpa’k€HHBIM JIyHOM U NaJar0 UM

b. otpaxaronieil NOBEPXHOCTBIO U MEPIEHAUKYISIPOM

B. nepneHnuKkyIsIpoM U Majaro LM JIyHOM

I'. oTpaxaromei NOBEPXHOCTHIO U MPEIOMIIEHHBIM JIYYOM

2. @opMyJia TOHKOH JIMH3bI

A.1/d+1/D=D

b. 1/d +1/f=1/F

B. 1/d+1/D=1/F

3. IlpeameT HaXOMUTCS OT COOMPAIOLIEH JTMH3BI HA PACCTOSHUH, OONbIIEM (POKYCHOTO, HO MEHbIIEM
aBoiiHoro (okycHoro. M3o0paxkeHune npeamera — ...

A. MHUMO€ U HaXOIOUTCS MEXKAY JIMH30H U (POKYCOM

b. neficTBUTENbHOE M HAXOIUTCS] MEXKAY JIMH30U U (POKYCOM

B. neficTBuTeNnbHOE M HAXOIUTCS MEKAY (POKYCOM U ABOWHBIM (POKyCcOM

I'. neficTBUTENBHOE W HAXOAUTCS 32 IBOHHBIM ()OKYCOM

4. AGCOMOTHBIN NOKA3aTeNb MPEIOMIICHHUS 000N Cpenbl:

A)n<l1

B)n=1

B)n>1

IMNn=0

5. SIBJ€HUE MOIHOTO BHYTPEHHETO OTPAKEHHSI MOXKET HAaOIFOAaThCs TIPU MEPEXO/IE€ CBETOBOTO JIy4a:
A. Yepes rpanuny pasnena Jro0bIX cpen.

b. 13 BOABI B BO3AYX,;

B. U3 mpo3padHOl cpenbl B HEMPO3PAUHYIO,

I'. I3 Bo3ayxa B BOAY 4epe3 TPaHmLly pas3zeia JroObIX Cper.

6. Kakoe siBnenue otkpout Hel0TOH

A. UnTepdepenus

b. Incnepcus

B. udpakius

I'. Ilonapuzanus

7. Ha Genom nmcTe OymMaru HalmucaHo KPacHBIM (PJIOMACTEPOM «YAOBIETBOPHUTEIBHO» U 3€NIEHBIM
¢bomacrepom — «xopomoy. Hepes Kakoe CTEKIIO Hal0 CMOTPETh, YTOOBI YBHIETh OLICHKY
«YIOBJIETBOPUTETILHO»?

A. Yepes kpacHOe CTEKIIO
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b. ITpu moOom crekiie HaAMUCh OYAET BUIHA YEPHBIM LIBETOM

B. Uepes aBa cTekna BMecTe

I'. Uepes 3eneHoe CTeko

8. Kaxoe ¢pusndeckoe siBieHNe OOBICHIET PagyKHYIO OKPACKy YeIlyu pulObI?
A. Tudpakuus ceera

b. Untepdepennms ceera

B. lucnepcus ceera

I'. Ilonapusanus ceera

9. OnTudeckast cuiia JIMH3bI paBHA S anTp. KakoBo (GOKyCHOE pacCTOSIHUE JIMH3bI?
A S5cm

b.02cMm

B. 20 cm

I''4cm

10. Korpa npuMepHO NOSIBUJINCH MEPBBIE OUKU?

A. Oxomno 1387 r.

b. Oxono 1286 .

B. Oxono 1754 r.

I'. Oxono 1643 r.

11. ConHeuHblli CBET MagaeT HA TUCK, HAOOJaTeNIb BUAUT YePeqOBaHNE LIBETHBIX MMojioc. Ha kakoM siBneHuun

OCHOBAHO 0Opa30BaHME LIBETHBIX MOJIOC?

A. Tudppakuus oTpaKeHHBIX Jy4eH cBeTa

b. IlornomeHne CBETOBBIX BOJIH ONPENEIEHHON AJIMHBI BOJHbI

B. IIpsiMonuHeitHOE pacnpOCTpaHEHHE CBETA

I'. lucnepcus ceera

12. Bepro yTBepxkneHue(-s):

Hucnepcueii ceera 00bACHAETCS HU3UIECKOE SIBJICHHE:!

A — $pUONEeTOBBIN LIBET MBUTbHON TUIEHKH, OCBELIAeMOH O€JIbIM CBETOM.

b — ¢uonerosslii uBeT adaxkypa HACTOJILHOM JIAMITBI, CBETALIEHCS OEIIBIM CBETOM.

1) Tomeko A

2) Toneko b

3)uA,ub

4)uu A, au b

13. Jlyy, unymuii napauieabHo IJIaBHON ONTHYECKOW OCH JIMH3BI MOCIIE MPEIOMIICHHUS . . .
A. unér yepe3 ABOMHON Pokyc

b. unér uepes onTuveCcKuil LEHTpP JUH3bI

B. mocne mpenomienus unét uepes Goxyc

I'. HuUKOrIa He npenoMIIsAeTCs

14. TIpo3padHoe Teso, OrpaHUIEHHOE ABYMS C(PepUIECKUMHU MTOBEPXHOCTSIMH, Ha3bIBAETCS
A. 3epkajioMm

b. ceeToBOIOM

B. nunson

I'. crexnsiHHON npU3MON

15. TIpu monamaHuy COJTHEUHOTO CBETa Ha KaILIH MoK oOpasyercs paxyra. OObsICHIETCS 3TO TEM, YTO
OembIil CBET COCTOUT M3 3JIEKTPOMATHUTHBIX BOJH C PA3HOM JJIMHON BOJIHBI, KOTOPBIE KaTUIIMH BOJBI T10-
pasHOMYy ...

A. mornouaroTcs

b. mpenomnsirorcs

B. nonspusyrores

I'. orpaxkarorcs

Kuroun npaBuIbHBIX OTBETOB
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KonTtpoabHbie pa6oTsi

Kontpoabnas padora Nel mo teme «Kunemaruka»

Bapuanr 1
1. CxonpKO BpEMEHHU MacCaXXHp, CUISIINN Y OKHA TI0e3/1a, HAYINETrO CO CKOPOCThIO 54 kMm/4, Oyner
BUAETh MPOXOISAINA MUMO HETO BCTPEUHBIH 1TOE3]1, CKOPOCTh KoToporo 36 km/4? JlmnHa moesna
250m.
2. Tponneiibyc Tporaercsi ¢ mecta ¢ yckopenuem 1,2 m/c. Kakyro ckopocts npuodOperaer
Tposueiidyc 3a 10c
3. PaccuuraliTe ycCKOpeHHe MOe3/a, ABUKYIIErocst CO CKOPOCThIO 18 KM / 4, eciiu OH, Ha4aB
TOPMOKE€HHE, OCTaHaBIuBaeTcs B TeueHue 10c.
4. Onpenennte HAYAIbHYIO CKOPOCTh T€JIA, KOTOPOE, IBUTasCh C YyCKOPEHUEM 2 m/c 3a5 ¢
MIPOXOONT NyTh, paBHBINA 125 M.
5. M4, cKaThIBasCh ¢ HAKJIOHHOM MJIOCKOCTH U3 COCTOSIHUS MOKOS, 32 MEPBYIO CEKYHy MPOLIE
nyTh 15 cm. Onpenenute myTh, NPONIEHHBIN MA4OM 3a 2C.
Bapuant 2

1. OnHoBpeMeHHO U3 MyHKTOB A u B, paccTosiHue Mexly KOTOpbIMU paBHO 250kM, HaBCTpeuy Ipyr
ApyTy Bblexayu aBa aBToMoOW s, Onpenenure, uepes Kakoe BpeMsi BCTPETITCS aBTOMOOWIIH,
€CJIH UX CKOPOCTH COOTBETCTBEHHO paBHbI 60 kM/4 1 40 Km/4.

2. ABTOMOOWIIb ABMKETCS CO CKOPOCTh 72kM/4. Ompenenure yCKOpeHHe aBTOMOOMIIS, €CITH Yepes
20c OH OCTaHOBUTCSL.

3. 3a kakoe BpeMsi aBTOMOOMIIb, IBUTAsICh U3 COCTOSIHUS TIOKOsI ¢ yCKopeHueMm 0,6 m/c?, npoiizet 30
M?

4. C KakuM yCKOpEHHEM ABUTaJICs MOe3]] 10 OCTAHOBKH, €CJIM B Hauajie TOPMOXKEHUs] OH UMell
CKOpOCTB 36 KM/4, a €ro TOpMO3HOU Iy Tk paBeH 100m?

5. Hauas nBuxeHHE U3 COCTOSHUS MIOKOs C YCKOPEHUEM 6 m/c%,Tero 1ocTHrIIo cKopocTu 36M/c u,
MPOAOJIKasA ABMKEHHE, OCTAHOBUIIOCH uepe3 S ¢. Kakoil myTh mpoLwio TeNo 3a BCE BpeMs
IBMKEHUS?

OTtBeThI
1 2 3 4 5
Bapuasr | 10¢c 12 m/c 0,5 m/c” 20 m/c 0,6 M
BapuanT 2 2,54 1 m/c” 10 ¢ 0,5 m/c” 198 m

KontpoabHnas padora Ne2 no teme «OCHOBBI ATUHAMHKH»

1.

2.

4.

Bapuanr 1
UeMy paBHa cuiia TPEHUs, €CJIM MOCJE TOIYKa BaroH Mmaccor 20 T ocranosuics depes 50 c,
npoiias paccrossHue 125m?
KakoB Bec rpysza maccoit 10 kr, HaxonsA1erocs Ha NOJICTaBKE, NBUXKYILEHUCS BBEPX C YCKOPEHUEM
2,5 M/c*?
JIBe TenexKKu ABMKYTCS HABCTPEUY IPYT APYTY CO CKOPOCThIO 4 M/c kaxkmast. [Tocne
CTOJIKHOBEHUS BTOPAs TEJIEKKA MOJYUHIIa CKOPOCTh PaBHYIO O M/C, B HAIPABJICHUH JIBHKSHHS
MEepPBOH TENIEXKKH, a NepBast OCTaHOBUIACh. PaccunTalite MacCy nepBOM TENEKKH, €CIH Macca
BTOPOM paBHA 2 KT.
Kamenb maccoii 20 r, BBINYyLIEHHBIN BEPTUKAJIBHO BBEPX U3 POraTKH, PE3UHOBBIMN JKI'YT KOTOPOU
Obu1 pacTsHyT Ha 20 cM, ogHsuIcs Ha BbIcOTy 40 M. HaiiTi jkeCTKOCTB JKryTa (CONMpPOTHUBICHUEM
BO3AyXa NpeHeOpeun).

37




Omnpenenute, Ha KAKOH BBICOTE KHHETUYECKAst SHEPTH Msi4a, OPOIIEHHOTO BEPTHKAJIBHO BBEPX CO
CKOpOCTBIO 16 M/C, paBHA €ro MOTEHIIMAIBHON SHEPTHH.

Bapuant 2
Haiinure cuiy, coo0Imaromyo aBTOMOOMIIIO Maccoi 3,2T yCKOpeHHe, eciu OH 3a 15 ¢ ot Hadana
IBW)KEHUS pa3BUJI CKOPOCTb, PaBHYIO 9M/C.
OrnpenenuTe Maccy Telia, KOTopoe B IudTe, ABIKYIIEMCsS BHI3 C YyCKOPEHHEM 5 M/C’, HMeeT Bec,
pasHbiii 100 H.
JIBa mapa ABMXKYyTCsl HABCTpeUy APYT APYry ¢ ONMHAKOBOM CKOPOCTBIO0. Macca nepsoro mapa 1
kr. Kakyro Maccy noKeH UMeTb BTOPOH 1ap, 4ToObI IOCIIE CTOJKHOBEHUS TIEPBBIH Iap
OCTAHOBUJICS, @ BTOPOM MOKATHIICS Ha3al C MPEKHEH CKOPOCTHIO?
PaccuuTaiite paboTy, KOTOPYIO HEOOXOMMMO COBEPIINTD MPH MOABEME Tesia Maccoi S00 Kr Ha
BBICOTY 4 M, €CJIU €r0 CKOPOCTb MPH 3TOM YBEJIUYIIIACh OT HYJIS 10 2M/C.
Camoner Maccoii 2T neTuT co ckopocThio SOM/c. Ha BbicoTe 420 M OH MEepexXOaUT Ha CHUKEHHE
(TIpH BBIKIIFOUEHHOM ABHTaTelIe) U COBEPLIAET MOCAAKY, HMesi ckopocTh 30 m/c. Onpenenure
paboTy CUJIBI COMPOTUBIICHHS BO3yXa BO BPEMsI INITAHUPYIOLIETO MOJIETa.

OTtBeThI
1 2 3 4 5
Bapuanr 1 2000 H 125 H 5 Kr 400 H/m 6,4 M
Bapuanr 2 1920 H 20 kxr 0,5 kr 21 xJlx 10 M ]Ik

KontpoabHnas padora Ne3 mo teme «OCHOBBI TEPMOAHHAMHKI

—

hadi

Bapuanr 1

Onpenenure MIOTHOCTD a30Ta pu Temmnepatype 27°C u nanerun 100 kI ]a.
YeMy paBHA BHYTPEHHsI SHEPTHsL 5 MOJIb OMHOATOMHOTO Ta3a npu Temmneparype 27° C?
Jlns uzobapuoro Harpesanusi 800 Mo ra3a Ha 500 K razy coobmumn komudecTBo Termiotsl 9,4 Mk

Omnpenenute paboTy ra3a U U3MEHEHNE €r0 BHYTPEHHEH SHEPTHUHL.

4. T'a3 B uzeanbHOM TEIUIOBOM JBUTaTeNe OTAAET XOJOAUIbHUKY 60 % TeruoTel, NOJYy4EeHHONH OT
Harpesatess. KakoBa TeMiepaTypa HarpeBatess, eciu TeMieparypa xogoauinpHuka 200 K?

5. Kaxkoe xonm4ecTBO TemIOThl HEOOXOIUMO COO0IIaTh OAHOMY MOJIIO HAEATBHOTO OJHOATOMHOTO Tasa,
HAXOAIIEMYCS B 3aPbITOM OasioHe npu Temmeparype 27° C, 94ToObl MOBBICUTH €T0 IABJIEHUE B 3

paza?

Bapuanrt 2

1. Ilpu naBnenun 10° Ma u temmeparype 27° C IIOTHOCTh HEKOTOPOTO rasa 0,162Kr/M.
Omnpenenure, Kakoi 3TO ras.

2. UYemy paBHa BHYTPEHHSS SHEPIHsI BCEX MOJIEKYJ OJHOATOMHOIO HEAJIbHOIO ra3a, UMEKIIEro
00BeEM 10M3, MPH 1aBJICHUH 5¢10° ITa?

3. Asot umeet obbeM 2,5 nmutpa npu gasneHnu 100 klla. Paccunraiite, Ha CKONBKO HU3MEHHUIIACH
BHYTpPEHHSIS1 SHEPTHUS Ta3a, €CIH MPH YMEHbLIEHHH oObeMa B 10 pas maBiieHHe MOBBICHIIOCH B 20
pas.

4. TemnepaTrypa HarpeBaTessl U XOJIOANIbHUKA UI€ATBHON TEMJIOBON MAlIMHbI COOTBETCTBEHHO
paBHbI 380K u 280K. Bo ckonbko yBenuuutcs KIIJ1 mamuHel, ecnu TeMnepaTypy HarpeBaTens
yBenuuuTh Ha 200K?

5. Ha ckonbko U3MEHWIACh BHYTPEHHsIS SHeprus 10 MoJib OHOATOMHOIO UACAIBHOIO ra3a npu
n3zobapHom HarpeBanuu Ha 100K? Kakyro paboTy COBEpIIUII MPU 3TOM T'a3 H KAKOE KOJHMUYECTBO
TEIJIOTHI €My COOOIIEHO?

OTtBeThI
1 2 3 4 5
Bapuanr 1 1,1 Kr/M 18,7 xJIx 3,3 MJIx; 6,1 | 500K 7,5 xJx
M]Tx
Bapuanr 2 reui 7,5 M]Tx 625]1x 2 12,5 xJIx; 8,3
kJlx; 20,7
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KoHTponbHaa paboTta Ne4 no teme «CoefuHeHNe NPOBOAHNKOB. 3aK0oH [xoyna-J/leHua»
BapunaHT 1
1. Yemy paBHO 06Liee CONPOTUBIIEHME INEKTPNYECKONM uenu, ecnn Ri=R.2=15 Om, R3=R4=25 Owm?

2. Kakoe HanpshKeHUe HY>KHO c03[aTb Ha KoOHUax NpoBOgHUKa conpoTuBneHnem 20 OM, 4T0oObI B HEM
BO3HMKNa cunia Toka 0,5 A?

3. KakoBa nnouwiafb NOMNepeyHOro ce4eHMs KOHCTaHTaHOBOM NPOBOIOKM conpoTuBieHMeM 3 OM, ecnu ee
annHa 1,5 m?

4. JNeKTPUYeCKUi YaliHUK uMeeT ABa HarpeBaTesns. [1pu BKAKYEHUM OAHOT0 N3 HUX BOAA B HYaliHUKe
3akunaet 3a 10 MUH, NPW BKIOYEHUN BTOPOTO - 3a 40 MnH. Hepes CKOMIbKO BPeMeHN 3aKmnnaeT Boja ,
ecnu oba HarpesaTenid BK/IOYEHbI NapaniesibHo?

5. Kakyto paboTy coBepwmMT TOK cuioii 2A 3a S5SMUH Npy HanpsXXeHuun B uenn 15B?

BapwnaHT 2.
1. Yemy paBHO 06Lee CONPOTUBIIEHME INTEKTPUYECKOW uenu, ecnn R1=8 Om, R2=2 Om, R3=4 Om, R4=6
Oom?
R1 R2
rZZHZZ
BH1 Rs R4
zzhz.
2. OnpegennTb CUNy TOKa B MPOBOAHMKE cONPOTUBEHMEM 25 OM, Ha KOHLUAaX KOTOPOro Hanpsa)XeHune
paBHO 7,5B.

3. CKONbKO METPOB HUKEJIMHOBOro NpoBofja naowafbio nonepeyHoro cevyeHnsa 0,1 mMm2 notpebyetca
419 U3roTOBJ/IEHUA peocTaTa C MaKCUMasibHbIM conpoTuBaeHnem 180 Om?

4. DNeKTPUYECKMI YalHUK UMeeT ABa HarpeBaTesns. [Mpu BKAKYEHUN OJHOI0 N3 HUX BOAA B YaliHUKe
3akunaet 3a 10 MUH, NpW BKAKOYEHNUN BTOPOTO - 32 40 MnH. Yepes CKO/IbKO BPeMEHW 3aKMMNaeT BOAA,
ecnn oba HarpesaTens BK/KOYEHbI Nocnef0BaTelbHO?

5. PaccumTaiTe KO/IMYECTBO TEMNOThI, KOTOPOE BbIAENNT 3a 5 MMH NPOBO/IOYHAsA cnupasb
conpotuBneHnem 50 Om, ecnm cuna Toka paBHa 1,5 A.

OTBeThbI
1 2 3 4 5
BapunaHT 1 20 Om 10B 0,25 mm2 8 MuH 9000 AOx
BapunaHT 2 5 Om 0,3 A 45 m 50 MuH 33,75 kOx

KoHTponbHaa paboTta Ne5 no teme «MarHmTHoe none»
BapnaHT 1

1. Ha npoTOH, ABMXYLLMIACA CO CKOPOCTbIO 10 M/c B O4LHOPOAHOM MarHMTHOM MOJie MEPNEHAUKYNSAPHO
NIVHWUAM UHAYKUWN, gencTByeT cmna 0,32*10-12 H. KakoBa MHAYKLUMSA MarHUTHOTO nosna?

2. OnpegennuTe NHAYKTUBHOCTb KaTyLKWN, KOTOPY Mpun cuie Toka 8,6 A NMpoHU3bIBaeT MarHUTHbI
notok 0,12 B6.

3. MpAMONMHENHbIN NPOBOAHNK MacCoi 3 Kr, M0 KOTOPOMY MPOTeKaeT TOK 5 A, nogHUmMaeTcs
BepTMKa/IbHO BBEPX C YCKOPeHMemM 5 M/c2 B OAHOPOAHOM MAarHUTHOM Mose ¢ uHAyKuuei 3 Tn
NepneHANKYNAPHO MNHUAM MarHUTHOM MHAYKUnK. OnpegennTe 4AMHY NPOBOAHUKA.

BapnaHT 2
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1. DJeKTpoH CO CKOPOCThIO 5¢ 107 m/c Bieraer B OJIHOPOTHOE MATHUTHOE TIOJI€ MOA yriioM 30° K TMHUAM
MarHuTHOW uHAykunu. MHanykums MmarautHoro noss pasHa 0,8 Tin. Halingute cuny, NeHCTBYIOIIYIO HA
3JEKTPOH.

2. B karymke ¢ nuHAyKTUBHOCTBIO 0,6 I'H, cuna Toka posHa 20 A . KakoBa 3Heprust MarHuTHOTO MOJIs
KaTyIIKU?

3. Mnpo atoma renuvs, UMEKIIEe Maccy 6,710 kru 3apsn 3,2¢ 10" Ko, Breraer B OHOPOAHOE TOJIE C
UHAYKLUEN 107 Tt v HAUMHAET ABUIATHCS 1O OKPY’KHOCTH panuycom 1 M. PaccuuTaiite CKOpOCTh
5TON YaCTULIBL

OTtBeThI

1 2 3
Bapuanr 1 0,2 Tn 14 mI'H 3m
Bapuant 2 3.10"° H 120 JIx 48105 m/c

KonTtpoabnas padora Ne 6 no teme «®@H3uKa ATOMHOI0 SIAPa»
Bapuanr 1
OmnpeenuTe YUCIO HyKJIOHOB, IPOTOHOB H HEATPOHOB, CONEPIXKALINXCA B sApe aTOMa HaTpus 23Na.
2. KaxoB ieeKT MacChl, 3HEPTHs CBA3H U yelbHas SHEPIUs CBSI3U siApa Kucjopona 1§07
3. Tlepuox momypacrana paguoOaKTHBHOIO H30TOMNA XpoMa 5iCr paseH 27,8 cyT. Uepes kakoe Bpemst
pacnagaercst 80% aToMoB?

—

Bapuanrt 2
1. OnpenemuTe YKUC/IO HYKJIOHOB, IPOTOHOB U HEHTPOHOB, COIEPKALINXCS B sIPe aToMa ypaHa 253U
Paccunraiite neeKT Macchl, SHEPTHIO CBA3H H yAEIbHYIO SHEPTHIO CBA3H AAPA ATOMUHHSA 14Al
3. OmnpenenuTe, Kakas JOJIS aTOMOB PaIHOAKTHBHOTO M30TOMA K0OaIbTa 50C0 pacnanaercs 3a 20 CyTOK,
€CJIM TIEpHOoJ €ro noJypacmana 72 cyTok?

OTBeTHI

1 2 3
Bapuanr 1 23;11; 12 0,13261 a.e.m.; 123.5 MaB; 7,7 MsB/aykJion 64,55 cyt
Bapuanr 2 235;92; 143 0,23442 a.e.m.; 218 M»sB; 8 MsB/aykion 19%

JlabopaTopHbie padoThI

JladopaTopuas pa6oraNel
«HceenoBanue IBHKEHHUsI TeJa MO AeHCTBHEM MOCTOSIHHOM CHJIbD
Heans paborbi: 1. MccnenoBarh 3aBUCHMMOCTb CUJIBI TPEHUSI CKOJIbXKEHHsI OT Beca Tenma. 2. Ompenenutsb
k03 (puLmeHT TpeHus nepesa mo Aepeny.
IpuGopsl 1 MaTepHuaJbI: THHAMOMETD, AEPEBSIHHBIN OpyCOK, NepEeBsIHHAS JIMHEHKA WITH IePEBSIHHAS
IUIOCKOCTB, Habop rpy3os mo 100 T.
Teopus

Cuna TpeHust — 5TO CUJia, KOTOpasi BOZHUKAET B TOM MECTE, I'/l€ Tejla CONPUKACAIOTCSl IPYT C APYIOM, U
MPEMATCTBYET NnepeMelneHnto Te1. Cuiia TpeHus - 5TO CUjla JeKTPOMATHUTHOM MPUPOABI.

Bo3HuKHOBEHHE CHIIBI TPEHUS OOBACHSAETCS ABYMSI IPHYHHAMM

D)IIepox0oBaTOCTHIO MOBEPXHOCTEH.

2)IIposiBIEHUEM CHIT MOJIEKYJIIPHOTO B3aUMOIEHCTBHSI.

Cunel TpeHUsI BCeria HallpaBJIeHbI 110 KacaTeNbHON K CONPUKACAIOLITUMCS IIOBEPXHOCTIM
U MOAPA3ACJISIIOTCS HA CiIbl MPEHUA HOKOS, CKONbICEHUS, KAYEHU.

B nmannoit pabote uccnenyercs 3aBUCUMOCTb CHUJIBI TPEHHSI CKOJIbXKEHHUS OT BECa TEJa.

Cuna TpeHHus CKOJIbKeHHsI — 3TO CUJIa, KOTOpasi BO3HUKAET MPU CKOJIbKEHUU MpeAMeTa Mo Kakoii-
6o nosepxHocTy. [1o MOAYITIO OHA MOYTH paBHA MAKCUMAJIBHON CHJIe TpeHMs Nokosi. HampasneHne critbl
TPEHUS CKOJIbXKEHUsI POTUBOIIOJIOKHO HANPABJIEHUIO ABHXKEHUS Tea.
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CuJia TpeHus B ITUPOKHUX MpeZeNax He 3aBUCUT OT IUIOMIAIN COMPUKACAFOIIIMXCS TOBEPXHOCTEH.

B nanHoii pabote Hago Oyaer yOenuThCs B TOM, YTO CHJIA TPEHUS CKOJIbKEHHS! IPOHOPLIMOHAIBHA CUTIE
naBieHus (cuie peakuuu onopsel): Fmp=uN, c0e p - k03pPUIHEHT MPONOPIIOHAIBHOCTH,
Ha3biBaeTCs Kod(puunenTom Tpennsi. OH XapaKTepU3yeT HE TEJO, a CPasy JABa TeJa, TPYIIUXCS APYT O
apyra.

Xoa padoTsl
1. Omnpenenute LeHy AeeHus IKanbl fuHaMmomeTpa, C.
2. Omnpenenurte Maccy Opycka.

[MoxBechTe OpPYCOK K AMHAMOMETPY , MOKA3aHHs JUHAMOMETPAa — 3TO 8eC Opycka. Jnsi HaxOKIEHUs
2
Maccel Opycka pasnenute Bec Ha g. [TpunsaTe g=10 m/c”.

3. Tlonoxute OPyCOK Ha TOPU3OHTAJBHO PACIIOJNIOKEHHYIO NEpEeBSHHYIO JHHEWKy. Ha Opycok mocrasbTe
rpy3 100r.

4. TlpukpernuB K OpyCcKy IMHAMOMETp, KaKk MOXXHO Ooyiee PaBHOMEPHO TSHHTE €ro BJAOJb JIMHEHKHU.
Sanuwiume nokazanus OUHAMOMEMPA, MO U €CMb GeTUYUHA CUTbI MPEHUSL CKOTbICEHUSL.

5. JlobaBbTe BTOPOH, TPETUH, YETBEPTHIE IPY3bl, KAKABIN pa3 u3Mepsis cuiy TpeHus. C yBeInYeHneM Jucia
IPy30B PacTeT CHJIA HOPMAJILHOTO IaBJICHUS.

6. PesynbraTel H3MepeHNil 3aHeCUTE B TAOIHITY.

Ne Macca | Macca O6mmi Cuia Ko>gpuunent Cpennee
ombiTa | Opycka, | rpysa, BeC TeJja TPeHus, TPeHusl, 3HAYEHHE
my, k2 | my, Kr | (cuna HopmajbHoro | Fp,, H H ko3¢ puumnenrta
AABJeHHUS), TpeHusl,
P=N=(m;+m;)g, H Hep

1

2

3

4

5

6. B KaxIOM OmbITe paccuntath koddduuuent tperns no dopmyne. Ipuuste g=10 m/c* Pesymbrarsl
pPacuéToB 3aHECTH B TAOJIHUILY.

7. Tlo pesynbTaraM HM3MEpPEHHH IMOCTPOHTE TpaduK 3aBUCUMOCTH CHJIBI TPEHHS OT CHJIBI HOPMAJIbHOTO
nasneHusi. Ilpu moctpoeHun rpaduka mo pe3ysibTaTaM ONBITOB HKCIEPUMEHTAJIbHBIE TOUYKH MOTYT He
0Ka3aTbCsl HA MPSIMOM, KOTOpPasi COOTBETCTBYET (opMyJie. ITO CBSI3aHO C MOTPEIIHOCTAMH U3MepeHus. B atom
ciyyae rpadUK HaJO MPOBOAMUTH TaK, YTOOBI MPUMEPHO OAMHAKOBOE YMCIIO TOYEK, OKa3aJloCh, IO Pa3HbIe
CTOPOHBI OT IPSIMOM.

ITocne moctpoenus rpaguka BO3bMUTE TOUYKY Ha MPsIMOH (B cpemHel dacT rpaduka), onpeaeanTe mno
HEMY COOTBETCTBYIOLIHE STON TOYKE 3HAYEHHUS CHJIbI TPEHHUS M CHUJIbl HOPMAaJbHOTO JABJICHHUS W BBIYHCIUTE
k03 uument Tpenus. Ito u Oyner cpenHuM 3HaUeHHEeM K03 puLneHTa TpeHus. 3anumnTe ero B Tadaumy.
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8. C,u,enaﬁTe BblIBO4 B pa60Te N 00BbACHUTE, 3aBUCUT NN cuNa TPeHNA CKOJIbXXEHNA OT CU/Ibl HOPMa/ibHOro
oaB/ieHUA, n ecnn 3aBUCUT, TO Kak?

9*. HanwucaTb KpaTKOe COUYMHEHWE - pacCyXfeHune Ha Temy « YTo npoucxogmno 6bl B npupoge, ecnu 6bl He
6b1710 CUNbI TPEHMNS».

KOHTpOI'IbeIe BOMpPOCHI

UTo HasblBaeTCHA CUION TpeHuna?

KakoBa npupojga cusbl TpeHua?

Ha30BMTe OCHOBHbIE MPUYUHBI, OT KOTOPbIX 3aBUCUT CUMla TPEHNA?
Mepeuncnute BUAbLI TPEHNA?

MOXHO N cUMTaTb AABMIEHUE TPEHUA BpefHbIM? ovemy?

SN S

JabopaTopHaspatoTaNe»2
«M3yyeHmne 3aKOHa COXpaHeHNsA nMnNynbca»
Llenb: 9KcnepyMeHTaNbHO NPOBEPUTHL CNPaBeA/IMBOCTb 3aKOHA COXPAHEHUS MMMYybca Ten Npu NPSAMOM
ynpyrom coyjapeHuu
O6opypoBaHue: 1. OBa MeTan/MyecKUxX LWapuKa pasHolii Maccbl. 2. Pama fgns nogBeca LWapuKoB. 3.
M3mepuTenbHasa nuHenka.

Teopusa
BennuunHa, paBHas Npoun3BefeHUI0 maccebl mMaTepuanbHON  TOUKU Ha ee  CKOpOCTb,
Ha3blBAeTCA UMMYNbCOM.
p=mu

p — uMnynbc Tena

m — macca Tena

N — CKOpOCTb Tena

MMmnynbc Tena HanpaBseH B Ty e CTOPOHY, 4TO W CcKOpocTb Tena. EpguHwuuei
n3MmepeHusa nMmnynoca B CU aensetca 1 kr-m/c.

M3meHeHUe nmnynbca Tena NPOUCXOAUT NPU B3aMMOAEeCTBUM Ten, HaNnpuMep, Npu yaapax.

[na cucteMbl MaTepuanbHbIX TOYEK MOMHbLIA MMMNYAbC paBeH CyMMe MMNynbcoB. Mpu 3Tom cnegyeT
UMeTb B BUAY, 4YTO WMMNOYNbC - 3TO BEKTOPHas Be/M4YMHE, U MNO3TOMY B 06WeM caydyae MWMNYAbChbl
CKNaablBalTCA KaK BEKTOpbI, T.e. N0 NpaBuny napannenorpamma.

+ T2v2+ ™+ mnVv
CUCT

Ecnu Ha cucTemy Ten He AeliCTBYIOT BHELIHWE CWUMbl CO CTOPOHbI APYrUx
Ten, Takas cucTeMa HasblBaeTCs 3aMKHYTOlM. 3aMKHyTasd cucTtema - 3To cuctema
Tes, KOTOpble B3aUMOAEACTBYOT TONbLKO APYT C APYTOM.

3aKOH COXpaHeHWsi MMMy/nbca: B3aMKHYTON CUCTEMe BEKTOpHas CymMMa MWMIMYIbCOB BCEX TeN,

BXOAATUMX B CUCTEMY, OCTaeTCAa MNOCTOSAHHOW npum  o6biX
Tivl+ T2v2 Tl + m2vz:  B3aUMOAEACTBUSAX TeN 3TON CMCTEMbI MeXX Y COBOiA.
Tl, T2— Macchl B3auMoeACcTBYOLW KX TeN, Kr
V], b — cKopoCTW Ten L0 CTONIKHOBEHMSA, M/cC
V'], W'2— CKOPOCTW TeNn nocsie CTO/IKHOBEHUS, M/C

3aKOH COXpaHeHUs MMMyNbCca MOXHO CHOPMYNMPOBaTb W TaK: eCIM Ha Tefna CUCTeMbl LeACTBYIOT
TONbKO CUJMbl B3aUMOAENCTBUSA MeXAY HAMU («KBHYTPEHHMWE CUMbI»), TO NOSIHbIA UMNYNbC CUCTEMbI TEN
He M3MEHSieTCA CO BPEMeHeM, T.e. COXpaHseTcAa. OTOT 3aKOH MPUMEHUM K CUCTEME, COCTOSALLeR u3
nw6oro yncna ten. OTMETUM eLLe pas, YTO UMMY/bC - BENMYMHA BEKTOPHAs, MO3TOMY COXpPaHeHMe MOSTHOrOo
MMNynbca 03Ha4YaeT COXPaHeHWe He TO/IbKO ero Be/IMYUHbI, HO U Hanpas/eHUs.

Pi+P2=P'1+P2
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3aKO0H COXpaHeHWs MMMy/bCca BbIMOMHAETCA NPU pacnaje Tefa Ha 4acTu M Npu abCoNOTHO HEeYynpyrom
yfape, Korja coyjapstouimMecs Tena coefMHAOTCA B 0fHO. Ecnm pacnaj vwau ygap NPOUCXOAT B TedeHue
Masioro NpPoMeXxyTKa BPEMEHMW, TO 3aKOH COXPaHeHWs uMMiyfnbca NPUBAVKEHHO BbINOMHAETCA ANS 3TUX
NMPOLECCOB AaXe NPX HaIMUYMN BHELUHUX CUN, LeACTBYIOLWMX Ha Tesla CUCTeEMbl CO CTOPOHbI TeJl, He BXOASALLNX
B Hee, T.K. 32 Masioe BPEMS BHELUHMWE CUMbI HE YCMeBalT 3HAYUTENbHO U3MEHUTb UMMY/bC CUCTEMBI.

Mos ypapom B MexaHMKe MOHUMaeTCs KpaTKOBpPeMEHHOe B3auMmojelicTBue fABYX wnm 6onee
Ten, BO3HUKalOLee B pe3ynbTaTe UX CONPUKOCHOBEHWUA (COyAapeHWe LIapoB, yAap M0J0Ta 0 HAKOBa/bHIO U
4p.). CambIiM MPOCTbIM ABASAETCA NPAMON (LeHTpanbHbIl) yaap, TO ecTb Takoi ygap, NpuM KOTOPOM CKOPOCTHU
coyjapsalowmxca Ten [O yjapa HanpaB/eHbl N0 JIMHWKW, COeAUHAOLWel UeHTpbl Ten. [Mpu coygapeHuun
B3aMMofelicTBUE [/INTCA TaKOl KOPOTKUI NPOMEXYTOK BpeMeHU (MHOrAa M3MepsieMblii ThICAYHbIMU LOAMU
CEeKYHAbl) N BO3HMKAKT CTOMb 60MbLUME BHYTPEHHUE CU/bl B3aUMOAENCTBUS, YTO BHELUHUMW CUAMMU MOXHO
npeHebpeyb U CUCTEMY COYAApPAIOWMXCA Te/l MOXHO CUYMTaTb 3aMKHYTOW M MNPUMEHATb K Hell 3aKoH
COXPaHeHMs uMnynbca.

B 3aBMCUMMOCTM OT ynpyrux CBOWCTB Ten coyfjapeHWs MOryT MpoTeKaTb BeCbMa pas3fnyHo. MNpUHATO
BbIAeNATb ABa KpamHMx cny4das: abCcontoTHO ynpyruii n abconwTHO HEYNPYruin yaapbl.

AGCONITHO YNpyruM HasbiBaeTcs yAap, NpM KOTOPOM MOC/le B3aMMOfAECTBUA Tefla MOJIHOCTbIO
BOCCTaHaB/MBAKT CBOK (opMy. Takmx yfapoB B MPUpOAe He CyllecTBYeT, TaK Kak BCerfja 4acTb 3Hepruu
3aTpauumBaeTcsl Ha HeobpaTumyto pgedopmauuio Ten. OAHAKO LA HEKOTOPbIX Tea, Hanpumep CTasibHbIX
3aKa/leHHbIX LIApPOB, NOTEPAMU MeXaHW4YEeCKOl 3Hepruu MpuU CTONKHOBEHUW MOXHO MpeHebpeydb U cuuTaTb
yfap abco/flTHO ynpyrum. B cnydae LeHTpanbHOro abconTHO YNpyroro ygapa ABYX Ten ¢ mMaccaMy ml,
M2 1 CKOPOCTSAIMU Vj, V2 [0 yASIpS U V'i, Ve NOC/E YAAPSA MOXHO 3AMUCATb 39KOH COXPSIHEHUS UMMNYNbCA TeN:

rwy[ + m2V2 = miv[ + m2v2

Vi+Vz=Vi+P2

ABGCONTHO Heynpyrum HasblBaeTcs ypgap, nNpM KOTOPOM Moc/ie COMPUKOCHOBEHWS Te/ll OHU He
BOCCTAHaB/IMBAKT MOMHOCTbIO CBOK (hOPMY, COEAUHSIIOTCA BMECTE U ABUXYTCS Kak efMHOEe Lefioe C OAHOW
CKOpPOCTbl0. lMpn 3TOM ypape 4yacTb WX MeXaHUYeCcKol 3Heprum nepexoauT B paboTy Aeopmauumn Ten
(BHYTpeHHIOI0 3Hepruto). CTONKHOBEHWE ABYX LIAPOB M3 MacTW/MHA, KOrja Mocse CTO/MIKHOBEHWS Liapbl
CAMMATCA U [BUXKYTCA BMEeCTe, SIBASETCA MpuMepom abCcoOMOTHO Heynpyroro ypgapa. B cnyvae
LeHTpasbHOro a6CoMTHO Heynpyroro ygapa ABYX Tel € MaccamMum ml m2  ABUXYLWMXCA €O
ckopocTamMuY VI, w2 g0 yasaps v 1 nocrie yASps MOXHO 3SIMUCATb 39KOHbI COXPSIHEHUS MUMMY/bCS TeN:

3aKOH COXPaHeHUs MMNynbca CAY>XWUT OCHOBOW A1 00bACHEHNA 06LWIMPHOT0 Kpyra SABJIEHWI NPUpoablI,
NPYMEHSAETCHA B pas/IMYHbIX HayKax:
1. 3aKOH CTPOro BbINO/IHAETCA B SABJEHMAX OTAA4YU MNPU BbICTpesie, SABAEHUM PEaKTUBHOIO
OBVKEHUS, B3PbIBHbIX ABMEHUAX U AAB/IEHUSAX CTO/IKHOBEHUSA Tes.

2. 3aKOH COXpaHeHWs MMMy/sbca MPUMMEHSIIOT: MPW pacdeTax CKOpOCTel Te/l Npu B3pbiBax U
COyfapeHusix; nNpu pacyeTax peaKTUBHbIX annapaTtoB; B BOEHHOW MPOMbILLIEHHOCTU Npwu
NPOEKTUPOBAHUWN OPYXUS; B TEXHUKE - MPY 3a6UBaHUUN CBall, KOBKE MeTasI/IOB U T.4

OnwncaHue paboThbl
YcTaHOBKa COCTOUT U3 ABYX CTajibHbIX LLIAPOB, Ha A/IMHHbIX NOABECAX U U3MePUTESIbHON /INHEKM NOf
wapamm. LleHTpbl Macc conpuKacaloLnxca Wapos fexaT Ha 04HOM ypOBHe OT TOYKM nogseca. OTBeAs 04MH
n3 wapoB (Hanpumep, 6onbweld Maccbl) B CTOPOHY W OTNYCTMB €ro, MOXHO MPOW3BECTU NPSAMOIA
(ueHTpanbHbINi) yaap LWapoB
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Ecnu [0 CTONKHOBEHUS O4WH U3 LWApPOoB nokouscs n2=0, TO Bblpa)KeHWe 3aKOHA COXpPaHeHUs MMMNynbca
ynpoctuTcs. Mpu npsmMoM yaape o6a wapa nociie CTO/IKHOBEHUSA ABUXYTCH MO OAHOI NpsIMOlA, MO3TOMY OT

BEKTOPHOM (DOPMbI 3aMMUCKU 3aKOHA COXPAHEHUS UMMY/bCa MOXHO MepeiiTu
K anrebpavyeckoii, M yumTbiBas, 4TO MOC/Ae CTONKHOBeHWA ob6a wapa
OBVXKYTCS B OAHOM HanpaBieHUU, NONyUYuM:
mr»7=myv'i + m2y'2
puc. 2
[Ona onpegeneHus CKOpoOCTM MepBOro wapav2go ygapa wu
CKOpOCTe  wWapoB V'j n n'2nocne ygapa BOCMONb3YeMCS  3aKOHOM
COXpaHEHNS MexaHWyeckoi aHeprun. MNoTeHuMmanbHas 3Heprusa Lwapa B
NONOXEHNN MAaKCMMaNbHOr0 OTK/IOHEHUA PABHAETCHA €ro KMHEeTU4YecKoi
. _ mu'
mgn = -----
3Hepruun nNpu ypape ", oTclofa v.="2gh
BbicoTy nogbéma  wWapa MOXHO  OMNpefenuTb N0 €ro
MaKC/MasbHOMY OTK/IOHEHMWIO S OT NOJI0OXKEHUA paBHoOBecus (puc.3,a).
puc. 3
TpeyronbHMK ABC npsamoyronbHblii (onnpaeTtcs Ha AuameTp).
KateT AB siBnseTca cpegHeil MNpoOMOPUMOHAsbHOW BE/IMYUHON  MeXAay
rMNoTeHy3onJ1IC=2/n cBOEA npoekume Ha rMNOTEHY3y

AD (puc3,6): AB2=ACAD 710 ecTb S~—2lh, oTkyja 21
CnepoBaTesbHoO, BE/INYUHbI CKOpOCTei MOXHO BbIPa3nThb

Tak: rge So, Si -

MaKcUMa/ibHble OTK/IOHEHMSA MepBOro wapa 40 U nocne ygapa; S2- MakcuMasibHOe OTK/I0OHEHWe BTOPOro wapa
nocne yaapa. 3anuiiem ypaBHeHMe 3aKOHA COXPaHEHUS Yepe3 BbIpaXKeHUss CKOPOCTeli:

uam mi-So= nii*Si + m2*S2.

Takum o6pa3om, nNpoBepka 3aKOHa COXpaHeHWa MMNynbca B fJaHHOM paboTe CBOAWTCHA K MpoBepKe
crnpasef/IMBOCTU MOCNEAHETO YPaBHEHUS.

Mpn mManblx yrnax OTK/OHEHMA wWapa OT MOJIOXKEHUSA paBHOBecUSA SO, SiuM S2MOXHO 3aMEHUTb
COOTBETCTBYWOLWMWMN BeIMYNHAMU, OTCHUTAHHBIMMN N0 FTOPU3OHTANIbHON WKarne.

Xopg paboTel

1. MepeHecnTe PUCYHOK 2 B OTYET Mo paboTe.
2. MofrotoBbTe B TeTpagun Tabnuuy 404 3anUcy pesynbTaToB U3MEPEHUI 1N BbIUNCIEHNIA:

Ne LI r LLI2,r

So, Si, S2, LLn-"b m~Si, 272, mi-Si +m2-S2,
MM MM MM r-mm/c r“mm/c r*mm/c BMM/C

3. OnpegennTe Maccbl WapoB mi 1 M2, 3anMwnTe Ux pesynbTaT B Tabnumuy.
4. OTperynupynTe nojBecKy LUapoB TaK, UT0Obl MX LEHTPbl U TOUYKa KacaHWs HaxoAUUCb Ha OAHOW

ropu3oHTa/IbHOW NNHNN.
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5. OTKNOHWTe wap 60sblen Maccbl Ha 5 cM OT MONOXeHUs paBHoBecus (SO) m 3aTem OTNYCTUTE €ro.
3ameTbTe MaKCMMasbHOe OTK/IOHeHMe 3TOro wapa nocne ygapa (S1). MosTopute onbiT 5 pas u Hahgute
cpefHee 3HayeHue OTKNOHeHNA S/ . 3anuwmnTe ero B Tabnuuy (SJ).

6. MoBTOpUTe oNbIT 5, HO Tenepb 3amMeTbTe MOC/e yAapa MakCMMasibHOe OTK/IOHEHUE LWapa C MeHbLUEN
maccoli (S2). MNMoBTopuTe onbIT 5 pas3, M HalguTe cpefjHee 3HayYeHMe OTKAOHeHMA S”. 3anuwnTe ero B
Tabnuuy (S2).

7. OTKAOHUTe wap 6onblweld Maccbl Ha 8 CM OT MOJIOXKEHUA paBHoBecuA (SO) 1 3aTeM OTAYCTUTE €ro.
3ameTbTe MaKcuMalbHOe OTK/OHEHMe 3TOro wapa nocne ygapa (S1). MosTopuTe onbIT 5 pa3 u Hahgute
cpefHee 3HayeHue OTKNOHeHNA S/ . 3anuwmnTe ero B Tabnuuy (SJ).

8. MoBTOpMUTE ONbLIT 7, HO Tenepb 3aMeTbTe MOC/e yAapa MakcuMasbHOe OTK/OHEHMWE Llapa C MeHbLUei
maccoli (S2). MNMoBTopuTe onbIT 5 pas3, M HalguTe cpefjHee 3HayYeHMe OTKAOHeHMA S”. 3anuwnTe ero B
Tabnuuy (S2).

9. icnonb3ysa 3HaveHusa SO, S1u S2, BbluncAUTE MMNYyAbLC Wapa fo ygapa m~S0u cymmy MMMNynbLCcoB
waposB nocne ygapa ml1-S1+ m2-S2 u BHecuTe B Tabnuuy nx pesynbTatbl.

10. CpaBHMTE UMNyNbC LWapa 40 yaapa ¢ CyMMOI MMNY/bCOB LLWAPOB Moc/e ygapa. 3annuwnTte BbIBOS NO
NoJsly4eHHbIM pesysibTaTam paboThbl.

11. OTBeTbTe Ha KOHTPOJ/IbHbIE BOMPOCHI.

KOHTpPO/IbHbIE BONPOCHI

1. YTo Takoe MMNyNbC MaTepuanbHO TOUKN? [0 Kakoi hopmMynie OH HaxXoanTCA?

. mnynbc - BennunHa BeKTOpHasA UK ckanapHaa?

. 3anuwmnTte hopmMyny n OpMySIMPOBKY 3aKOHA COXPaHEHUA nMmnynbca?

. BoinmonHAeTca nn 3akoH coxpaHeHUA UMMynbLca Npu pacnaje tena?

. Kakoe gBu>XeHne Ha3biBaeTCcA peaKTUBHbIM?

. BbinmonHAeTca nn 3aKoH coxpaHeHUsa MMNybca Npu peakTUBHOM LBUXEHUUN?

o o1 B~ w N

Na6opaTtopHana pa6ota No 3
«CoXxpaHeHNe MeXaHNUYeCKON 3aHePrumM Npu ABUMXXEHUN Tena Nog LeAiCTBMEM CU TSXKECTU U
ynpyroctu»

Llenb paboTbl: cpaBHUTb ABe BEINUYMHbI — YMEHbLUEHWE NOTEHUMNANbHOM 3HEPTUM NPUKPENNEHHOTO K
Npy>XXWHe Tena Npu ero NageHnmn v yBeanvyeHne NoOTeHLNa bHON 3HEPTUN PACTAHYTON NPY>XUHbI.

Mpubopbl n matepuanbl: 1) gUHAMOMETP, XECTKOCTb MPYXWHblI KOTOpOro paBHa 40 H/m; 2) nuHelika
nsMmepuTenoHada; 3) rpys m3 Habopa no mexaHuke; macca rpysa pasHa (0,100 £0,002) «kr; 4) dukcatop; 5)
WwTaTMB ¢ My TON 1 NanKoii.

Teopus

Ecnun Teno cnocobHO coBepwnTb paboTy, TO FOBOPAT, 4TO OHO 06/1ajaeT aHEpPrumei.

MexaHM4YecKasi aHeprusa Tena - 3TO CKansgpHasa BeNUUMHA, paBHas MakKcuManbHON paboTe, KoTopas
MO>XeT 6blTb COBEpPLUEHA B JaHHbIX YC/I0BUAX.

O6o3HavaeTca E EgvHuua sHeprum B CU [10XK = 1H*M]

KnHeTnyeckas aHeprusa - ato aHeprus Tena, 06ycnoB/ieHHAsA ero ABUXEHMEM.

dusnyeckaa BenMUYMHa, paBHaa MOMOBUHE NPOU3BEAEHUA Macchbl Tefa Ha KBajpaT €ro CKopocTw,

Ha3blBaeTCA KWHETUYECKOW aHepruen Tena:
KnHeTnueckass aHepruss - 3TO 3Heprus fABwkeHWs. KuHeTumuyeckas 3Heprus Tena Maccoil [,

ABUXYLLErocs CO CKOPOCTbiO ~ paBHa pa6oTe, KOTOPYl [O/KHA COBEpPLWNTb CUMa, NPUIOXKEHHas K

NoKosiLLeMYCSl Tefly, YT06bl COOBLLUTL EMY 3TY CKOPOCTb:
Hapsgy € KWHETUYECKOW 3HEepruein wWNM 3Heprueid ABUXEHUA B (DU3MKe BaXHYK poSb WUrpaet
MOHSATUE MNOTEHLMNANbHOW 3HEPTUU UNN IHEPTUN B3aUMOLEACTBUSA TeN.

45



MoTeHUManbHaa  3HEPrusa - 3HEpPrns  Tena, 006ycnoBneHHass  B3aMMHbIM  pPacnosio>XeHnem
B3aMMO/ENCTBYOLWNX Me>XK Ay co60i Ten nan yacTel 0OAHOro Tena.

MoTeHUuManbHaa 3HePrUs Tena B MOJe CUMbl TSHXKECTU (MOTeHUMaNbHas 3Heprusi Tena, MOAHSTOrO
Hag 3emnéin).Ep = mgh

OHa paBHa pa6oTe, KOTOPYIO COBEpLUAET Cu/la TAXKECTU NPU ONYyCKaHWW Tena Ha HYJ/1eBOl YPOBEHb.

PacTaHyTaa (Mnu cxkaTasl) NpyXuHa cnoco6Ha NpuBecTV B ABUXEHWE, NPUKPENNEHHOe K Hel Teno, To
eCTb COOGLUTHL 3TOMY Teny KMHETUYECKYyl 3Hepruiwo. CrefoBaTesibHO, Takas NpyXuHa o6nagaeT 3anacom
3Hepruun. MoTeHUManbHOW 3Heprueint NpyXuHbl (MUAU NOGOF0 ynpyro AeyopMMpPOBAHHOrO Tesla) HasbIBaKT
BE/INUNHY

MoTeHuWanbHass 3HePruUa ynpyro AepopMUpPOBaAHHOro TefapaBHa paboTe Cuabl yNpyrocTu npu
nepexofe M3 faHHOrO COCTOSAHMA B COCTOSIHME C HYNEBON AechopmaLmeii.

MoTeHUMaNbHasi 3HEPTMSA NPU YNPYroi gehopmany - 3T0 3HEPrua B3aMMOAeNCcTBUA OTAENbHbIX YacTel
Tena Mmexay co6oi cunamu ynpyroctu.

Ecnu Tena, cocTaBfsilolLMe 3aMKHYTYH MeXaHWUYECKY CUCTEMY, B3aMMOLEWCTBYIOT MeXAay coboi
TOMIbKO CU/IAMU TATOTEHWUSI U YNPYrocTu, To paboTa 3TUX CU/S paBHA M3MEHEHUIO MOTEHLMANIbHOW 3Heprum
Tes, B3ATOMY C MPOTUBOMO/IOXHbBIM 3HAKOM:

=-(Ep2 - Epl).
Mo Teopeme 0 KUHETUYECKON 3HEPTrnmM 3Ta paboTa paBHa N3MEHEHUNIO KNHETUYECKON SHEPTUN Te:
A = Ek2 - Ek1

CnepoBatenbHo, Ek2 - Ek1l =-(Ep2 - Epl) nnu Ek1l + Epl = Ek2 + Ep2.

CymMMa KWHEeTUYEeCKOW U NOTeHUMaNbHON 3Hepruu Tes, COCTAaBAAKLWMUX 3aMKHYTY CUCTEMY "
B3aUMOLENCTBYH LW MX MEXAY C060i cunamm TATOTEHUSA N CUIaMU YITPYTFOCTM, 0CTAaeTCAa HEM3MEHHO.

3T0 yTBEPXJEHUE Bblpa)KaeT 3aKOH COXPAaHEHWUS 3HEepPrum B MexaHMYeckKux npoueccax. OH ABNseTcA
CNnefcTBUEM 3aKOHOB HblOTOHA.

Cymmy E = Ek + Ep Ha3bIBalOT NOJTHOW MeXaHUYeCKO aHeprue.

MonHas MexaHU4yecKass 3HEPrvs 3aMKHYTOW CUCTEMbl Tefn, B3aMMOAENCTBYKLWNX MeXAy coboi
TO/IbKO KOHCEPBAaTUBHbLIMW cunamu, Npu N06bIX LBUXKEHUAX 3TUX Ten He uameHsetcda. MpoucxogaT
NMWb B3aMMHble MpeBpalleHMs MNOTEHLUMANbHOW 3HEPTUM Ten B WX KWUHETUYECKYK 3Hepruio, u
HaobopoT, NN Nepexof 3HEPTUM OT OAHOTO0 Tesla K Apyromy.

E = Ek + Ep = const

3aKOH COXPaHEHUS MEeXaHWYeCKO 3HepPruvu BbIMOSHAETCA TONbKO TOrfga, Korga Tena B 3aMKHYTOW
CUCTEMe B3aMMOAENCTBYIOT MeXAy Cc060/ KOHCepBATUMBHbIMU CMAAMU, TO eCTb CUAAMMU, AN KOTOPbIX MOXHO
BBECTM MOHATME NOTEHLMANbHON 3HEPTUN.

B peanbHbIX YCN0BUAX MPaKTUYeCKN BCErfa Ha ABMXXYLLUNECS Tena Hapsagy C cuaaMmu TAT0OTeHUs, cuiamu
yNnpyroctTu u APYyrMMun KOHCEPBATMBHbLIMW CUAaMW LeACTBYIOT CUMNbl TPEHWS WAW CU/bl COMPOTUBIEHUA
cpefbl.

Cuna TpeHus He AB/SAETCA KOHCepBAaTUBHOW. PaboTa Cuibl TPEHUSA 3aBUCUT OT AJINHbI NYTHU.

Ecnn wmexgy Tenamu, COCTaBASAKLWMMMU 3aMKHYTY0 CUCTEMY, [AeACTBYKT CWUMbl TPeHUs, TO
MexaHu4yeckas 3Heprus He coxpaHseTca. YacTb MexaHWYecKol 3Heprum
npeBpaLLlaeTca BO BHYTPEHHIOK 3HEPTU0 Tes (HarpesaHue).

OnuncaHne yctTaHOBKMN.

Ona paboTbl uUCMonb3yeTcA YCTaHOBKA, MOKasaHHas Ha pucyHke. OHa
npeacTaBfisfeT COO0M YKPENEHHbIN Ha WTaTMBe AMHaAMOMeTp ¢ hmkcaTopom 1.

Mpy>XuHa guHaMomeTpa 3aKaH4YMBaeTCA MNPOBO/IOYHbIM  CTEPXKHEM C
KptoukoMm. dukcatop (B yBeNMYEeHHOM MacwiTabe OH MOKasaH OTAe/IbHO —
nomeyveH LUMpon 2) — 310 nerkasd naacTUHKa ns npobkm (pasmepammn 5 X 7 X 1,5
MM), Mpope3aHHas HOXOM [0 ee uUeHTpa. Ee HacaxmBawT Ha MNPOBOSIOYHbI
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CTepXeHb [JMHamMoMeTpa. PUKCATOP [O/DKEH MNepeMeLwlaTbCA BLOMb CTEPXKHA C HE60MbLIUM TPEHWEM, HO
TPeHMe BCE, XXe& AO0/MHKHO 6bITb AOCTATOYHbIM, 4T06bI huKcaTop cam no cebe He najan BHU3. B 3TOM HYXHO
y6eanTbcsa nepej Hadanom paboTbl. Ona 3Toro (ukcatop ycTaHaB/AMBAKT Y HWKHEro Kpas LWKanbl Ha
orpaHMyYnTe/IbHON CKobe. 3aTemM pacTArMBaloT M OTNYCKAaloT.

durKcaTop BMecTe C NMPOBOJ/IOYHbIM CTEPXHEM AOJIKEH NOAHATHCHA BBEPX, OTMeYasd 3TUM MaKCMMaibHOe
YANHEHMWE NPY>XUHbI, paBHOE PacCTOSAHMIO OT ynopa Ao gukcatopa.

Ecnn nogHATb rpys, BUCALWNI Ha KPIOYKe AMHAMOMeTpa, Tak, UTobbl Npy>XUHa He Oblna pacTAHyTa, TO
NoTeHUManbHast 3Heprusa rpysa Mo OTHOLIEHMWIO, HaNpuUMep, K NOBEPXHOCTM cTona paBHa mgh. Mpu nageHun
rpysa (onyckaHue Ha paccTosiHue X = h) noTeHuManbHas 3Heprusa rpysa ymeHbwntca Ha El=mgh, a sHeprus
NPY>XWHbI Npu ee fehopmaLum yBenuunBaetcs Ha E2=kx22

Xog paboThl

1. Cpy3 n3 Habopa N0 MexaHUKe MPOYHO YKPENUTE Ha KPIOYKe guHamomeTpa.

2. MogHMMUTE PYKOW rpys, pasrpyxas Npy>KuHy, n ycTaHOBUTe PUKCATOpP BHU3Y Y CKOObI.

3. OTnycTtuTe rpys. Magad, rpy3 pacTsAHeT NpyXuHy. CHUMUTE rpy3 M N0 MONOXEHUIO (uKcaTopa
n3mMepbTe NIMHENKON MaKCMManbHOe YAJIMHEHUE X NPYXUHBbI.

4. MoBToOpuTe ONbIT, NATbL pas. HangnTe cpefHee 3HayYeHMe h n x

5. MogcunTante Elgp=mgh un E2cp=kx2/2

6. PesynbTaTbl 3aHecuTe B Tabnnuy:

Ne
onbiTa
1

h xTax, m XCcp, M E 1cp, Ax E 2cp, Ax E Io/E 2cp

2

3

4

5
7. CpaBHuTe oTHOweHMe Elep E2cpc egmHunuein v caenante BbIBOL O MOFPeLIHOCTM, C KOTOPOR 6bin
MPOBepPeH 3aKOH COXPaHEHUSA 3HEPTUN.

8. OTBeTbTe Ha KOHTPOJ/IbHbIE BOMPOCHI.
KOHTpPO/IbHbIE BONPOCHI.
1.PackpoiTe NOHATME MEXAHUYECKOWN aHeprnmn?
2.Kakas aHeprus HasbiBaeTCs KMHETUYECKON? 0o KaKoi hopmMysie OHa HaxoamTca?
3.Kakas sHeprus HasbiBaeTcs NOTeHUManbHOM? Mo Kakoi opmMysie oHa HaxoguTca?

4.ChopmMynumpyiiTe 3aKOH COXpPaHEHUS MeXaHUYeCKOW 3Heprum.
5.KaKoBbI rpaHuubl MPUMEHEHNS 3aKOHA COXPaHEHUS MeXaHUYecKoli aHeprun?

JNabopaTopHasapaboTaNe» 4
«3mepeHne BNAXHOCTN BO3AyXa»
Llenb pa6oTbl: M13MepuTb a6CONOTHYO M OTHOCUTENbHYI BMaXHOCTb BO3ayXa.
O6opyaoBaHUE: NCMXPOMETP, NCUXpPOMeTpMUecKas Tabnunuya, Tabnuuya 3aBUCMMOCTU MNAOTHOCTHU
HacblILWEeHHOro Nnapa oT TeMnepaTypbl.
XoapaboThbl
Ne JTanbl paboThl MHCTPYKLNOHHbIEe YKa3aHUs
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1. OnpegennTe OTHOCUTENbHYIO Bocnonb3yliTeCcb NCUXPOMETPOM.
BNIaXXHOCTb BO3fAyXxa (p[%] B M3mepbTe TeMnepaTypy Cyxoro
Knacce. TepmomeTpa L °C], yBnaxHEHHOro

yen[°C]. HangnTe nx pasHocTb
At[°C]. Mo ncuxpomeTprUUECKON
Tabnnue HalignTe BNaXXHOCTb.

3. OnpegennTe abCOMOTHYIO BAXHOCTb Bocnonb3yiitech hopmynoii
(co?,?,epmaHme BrO,CI,FIHOFO napa B th=p 100%
Im BO3gyxa)p[ ]. PH
M3 PH
p 100

PHNMOTHOCTb HacCbILWEHHOrO napa
npu TemnepaType Bo3ayxa (3HayeHus
B3ATb U3 Tabnmubl).

4, PesynbTaTbl U3MEPEHUIN 1 Heobxoanmble pacyétbl yKaszaTb
BbIYMCNEHWI 3aHECTU B Tabnumuy. nepepg Tabnnuei oTuéTa.
5. CpenaTtb BbIBOAbI. KauecTBO OOCTMXEHNA  UeNn. CpaBHI/ITb

BNTaXXHOCTb BO3jyXxa B Knacce c
onTMMasbHOM ANsa 4esoBeKa

(45%-65%).

PesynbTaTbl BbIMOMHEHUS paboThl
Tabnuua!

lyBn At o pH p

Na6opaTopHasa pa6ota Ne 5
«3yyeHune 3akoHa Oma 4na NonHoOW Lenn»
Llenb paboThbl: ¥CTaHOBUTb 3aBUCMMOCTU CUMblI TOKA OT BHELUHErO COMNPOTMUBEHUS.
O6opygpoBaHue: JlabopaTOpHbIA CTeHS, COefMHUTENbHbIE NPOBOAA, peocTaT, My/bTUMETP.
Xop pa6oThl
1. MoaroToBbTe B TeTpagn Tabnuuy 404 3anncy pesynbTaToB U3MEPEHUN N BbIYNCIEHNIA.
R, Om

I, A
/1, A"1

2. CobepuTe 3aNeKTPUUECKYIO LeMNb N0 CXeMe:

3. MeHAg Ha peocTaTe BHellHee conpoTuB/ieHWEe R, CHMMWUTe MnokasaHuA amnepmetrpa | n 3aHecuTe B
Tabnuuy.
4. Ha munnnmeTtpoBoi 6ymare nocTpoiTe rpaduk sasncumoctun 1/1 ot R.
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Tak Kak 34C MWCTOYHMKA WU ero BHYTPeHHee COMPOTUB/IEHWE He 3aBUCAT OT BHELUHEro
COMPOTUBEHUSA, NONyYaeM SIMHEHYO 3aBUCUMOCTb: 1/1=1/e*(R+r).

5. Mo rpauky onpegennTe TOK KOPOTKOr0 3aMblKaHUA !K.3. U BHYTPEHHee COMPOTUB/IEHNE UCTOYHUKA
ToKa r (Mo TouKaMm nepeceyeHns rpauka c ocammn).
6. CpenaiiTe BbiBO4 B paboTe U 0TBeTbTe Ha KOHTPOJIbHbIe BOMNPOCHI.
KOHTpPO/IbHbIE BONPOCHI:
1. Cdopmynupyinte 3akoH OMa gns NOMHON uenw.
2. 3annwwnTe opmyny 3akoHa Oma A/ MOMHOI Lenw.
3. [anTe onpegeneHns TOKa KOPOTKOMO 3amMblKaHMS.

JlabopaTopHasa pa6ota Ne 6
«OnpegeneHne 3A4C Y BHYTPEHHEr0 CONPOTUB/IEHNSA UCTOUYHMUKA HANPAXKEHNA»
Llenb pa6oTbi: namepntb 3A4C 1 BHYTpPEHHEe COMPOTUB/IEHNE NCTOYHMKA TOKa.
Ob6opypnoBaHWe: NCTOYHUK TOKA, aMMNePMETP M BOSILTMETP, peocTaT, CoOeAUHUTENbHbIE MPOBOAA, K.
Xog paboThl

Mpwn pazoMKHYTOM Kntoue 34C NCTOUYHMKA TOKa paBHa HaMpPsHKeHUO Ha BHELLHel uenn. B aKcnepumeHTe
MCTOYHMK 3aMKHYT Ha BO/IbTMETP, COMPOTUB/IEHUE, KOTOPOro AO/IXKHO OblTb MHOro 60/ibllie BHYTPEHHErO
COMPOTUB/IEHNA UCTOYHNKA TOKA. OBbIYHO CONPOTUB/IEHUE UCTOYHUKA TOKA Mano, No3ToOMYy AN U3MEPEHUSN -
Hanps>XeHUsT MOXHO WCM0/Mb30BaTb BOMbLTMETP €O WKanoin 0-6B u conpotmBneHmem 900 Om. BHyTpeHHee
COMPOTUBJIEHMNE UCTOYHUKA TOKaA MOXHO M3MepUTb KOCBEHHO, CHSAIB MOKasaHWs amrepmeTpa U BOAbTMeTpa
npu 3aMKHYTOM KJ/ode. Ona onpejeneHnUs BHYTPEHHEro COMPOTUBEHUA UCTOUYHUKA TOKa HYXHO ABaX[bl
N3MePUTb TOK M HaMpPsOKeHWe Npu ABYX NOJIOKEHMAX 4BMXKA peocTaTa.

1. TMoaroToBbTe B TeTpagn Tabnuuy a5 3anmMcu pesynbTaToB U3MEPEHWI U BbIYMCIEHNIA.

Ne onbiTa 1,A u,B r,Om £,B

1
2

3. 3aMKHWUTE uenb U CHUMUTe nokasaHusa sBonbTMmeTpa Ui n amnepmeTtpa li.3annwmnTe nx B tabnuuy.
4. WN3MeHUTe, MONIOXKEeHME MOJI3yHKa peocTata U CHUMUTE MnokasaHusa BonbTMeTpa U2 n amnepmetpa 12
3anuwunTe nx B Tabnuuy.

5. CornacHo 3akoHy Oma ansa 3amKHyTOl uenn: s1= Ul+ 11%rm sl= U2+ 12*r
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6. Pewas aTn ypaBHEHUA KaK CUCTEMY MONYUYUM:
u-u

I -1.
\% BHYTPEHHEe CONPOTUBMIEHNE NCTOUHUKA ,

S 3AC 6ypget paBHa - s= Ui + li* runm si= U2+ 12*r
7. Bce nony4yeHHble pe3ynbTaTbl 3aHecuTe B Tabnuuy, 3anuwWnTe BbIBOA4 B paboTe M OTBeTbTE Ha
KOHTPOJ/IbHbIe BOMPOCHI.
KOHTpPONbHbIE BONPOCHI.
1.Moyemy nokaszaHWs BONbTMETPA NPU PA3OMKHYTOM M 3aMKHYTOM KJllO4e pas/iMyHbl?
2. Cchopmynupyite 3akoH Oma gnsa NosiHOW uenu.
3. CchopmynupyinTe onpegeneHnsa u sanuwinTe eAUHNLbI N3MEPEHUSA- HANPSXXeHNA, cubl Toka, d/4C.

r

JabopaTtopHaa pa6ota Ne 7
«M3yyeHmne 3aBMCUMOCTM MEPUOAA M 4acTOThbl KOlebaHUT HUTAHOTO MasTHMUKA OT A/IMHbI HUTU»

Llenb pa6oThbl: M3yunTb, Kak 3aBUCUT NMEPUOA M YacToTa CBOOOAHbIX KO/IE6aHM HUTSAHOIO MasiTHMKA OT €ro
LNUHBL.

O6opygoBaHue: LUTatTueB ¢ MyhToii 1M Nankoi, WapuK C MPUKPENNEHHOA K HEMY HUTbK ANWHHONK 130cMm,
NuHelika (M3MepuTenbHas /1eHTa), Yacbl (CEKYHAOMEP).

Xop pa6oThl
1. TMoaroToBbTe B TeTpagn Tabnuuyl, onsa sannucu pesynbTaToB U3MEPEHUA U BbIYUCIEHWA.

2. 3aern|/|Te HNTb MadTHUKa Ha WTaTUBE. |_|pl/l 3TOM AJINHA MadTHUKa A0J/IXKHa MEHATLCA B COOTBETCTBUN
C TabNNYHbIMUN 3HaYeHUAMM L. ,ﬂ,}'II/IHy MaAaATHUKa I/I3M€pF|I7IT€ OT TOYKM MnoaBeCa A0 CEpPeANHbI LLapuKa.

3. [NnA nepBOro onbiTa OTK/OHUTE LWAPMK OT MOMIOXKEHNSA PaBHOBECUSA Ha HEO6O0NbLWY amnanTygay (1-2cm)
n oTnycTuTe. Mi3mepbTe NPOMEXYTOK BPEMEHM, 3 KOTOPbIi MasTHUK coBepwMT 30 NOMHbIX KoMebaHWiA.
PesynbTaTbl 3aHecuTe B Tabnmuy L

4. TMpoBefuTe OCTa/lbHble YETbIPe OMbITA TaK Xe, Kak ¥ nepBbliAi. Mpu 3TOM AMHY MasiTHUKA U3MeHSTe B
COOTBETCTBUM C TAGIUYHBIMU 3HAYEHUSMU.

. I
5. ,ﬂ,flﬂ KaXaoro onbita BblUNCANTE Nepunog n 4actoTy KonebaHun: T

6. CpaenaliTe BbIBOA, Kak 3aBUCAT Nepuoj 1 yactoTa cBO60AHbIX Ko/ebaHMi MassTHMKA OT €ro A/INHbI.
7. OTBeTbTe Ha KOHTPOJIbHbIE BOMPOCHI.

KOHTpONbHbIe BONPOCHI:
YBeNMYUNN NN YMEHBLIWUAN SJINHY MasTHUKA, ecnu:
a) Mepwuog ero konebaHwuii 6bin 0.3¢, a NocAe M3MeHEHMSA ganHbl cTan 0,1¢?

b) YacTtoTa ero konebaHuii BHavasne 6bisa paBHa 5y, a noTom ymeHbwmnace go 3ry?

Ne L, cm N t, c T,cC VvV, Ny
onbiTa

1 5 30

2 35
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e Ul e

26.
27.
28.
29.
30.
31
32.

33

3 65

4 95

5 125

Temsbl pedepaToB U MHANBUAYAJBHBIX NMPOEKTOB

AKycTHUY€eCcKHe CBOICTBA MOIYIIPOBOAHUKOB.

AnbpTepHaTHUBHAs SHEPreTHKA.

AHpape Mapu AMniep — OCHOBOTIOJIOXKHHK 3JIEKTPOJUHAMUKU.
ATomHas pusuka. M3otonel. [IpumMeHeHne painoakTHBHBIX H30TOIIOB.
beskoHTakTHBIE METOIbI KOHTPOJIS TEMIIEPATYPhI.

Benuuaiimme oTKpBITHS QH3HKHL.

Bnusinue nedexroB Ha puzHUecKe CBOMCTBA KPHCTAIIOB.
I'onorpadus u ee npuMeHeHHeE.

Judpaxius B Haten )KU3HHU.

. Kunkue kpucramibL

. 3axonbl Kupxroda mist 31eKTpU4ecKoil Lemnu.

. 3aKOHBI COXPaHEHHUs B MEXaHUKE.

. 3HaueHue OTKpeITUi [ anmunes.

. Ucaak Hpl0TOH — co3marenpb KiacCU4ecKol (pr3uKu.

. Ucnionp3oBaHye 3J€KTPOSHEPIUU B TPAHCIIOPTE.

. KoHCTpyKIIUA M BUABI 1a3€pOB.

. JIazepHbIe TEXHOJIOTUHU U UX UCIIOJIB30BAHUE.

. Jleonapno na Bunun — y4enslii u u3odperaresns.

. Jlenu Dmunmuit XprCTHAHOBUY — PYCCKHNA (PU3HUK.

. JJomonocoB Muxann BacunbeBud — y4eHbIH SHUUKJIONEAUCT.
. Makc Ilnank.

. Monenu aroma. Onbit Pesepdopra.

. MonexysapHO-KHHETHYECKast TEOPUs UAECANbHBIX Ta30B.

. Monnus - ra3oBblil paspsia B IPUPOAHBIX YCIOBUSIX.

. HaroTexHOMOTHsI — MEXKIUCLIUILTHHAPHAs 00JacTh (YHAAMEHTAIBHON U PUKJIATHON HAYKH U

TEXHUKH.
Hukona Tecna: ku3Hb U HEOOBIMAWHBIE OTKPBITHSI.

Huxkonaii KonepHuk — co3aaTenb reTMOLEeHTPUIECKON CUCTEMBI MUPA.
Hunbsc Bop — onue 13 co3nareneii COBpeMeHHOM (HU3HUKH.

OnTuyeckue sBIEHUS B IPUPOJIE.

OTkprITHE U TPUMEHEHHE BBICOKOTEMIIEPATYPHOMN CBEPXIIPOBOAUMOCTH.
I1nazma — 4yeTBepTOE COCTOSIHUE BELIECTBA.

ITonoB Anexkcannp CrenaHOBHY — PyCCKHI YUEHBIH, U300peTaTesb paguo.

. IIpoGnemsl 5K0NIOrHH, CBA3aHHBIE C HCIIOIb30BAHUEM TEIUIOBBIX MAIINH.
34.
35.
36.
37.
38.
39.
40.
41.

CoBpeMeHHast CIyTHUKOBAs CBSI3b.

VYabrpassyk. (ITonyueHue, cBOWCTBA, MPUMEHEHHE).

Dapaneit Maiiki — co3garenb y4eHus: 00 3JIeKTPOMAarHUTHOM TOJIE.
dusnka U My3bIKa.

[IIxana 31€KTPOMAarHUTHBIX BOJIH.

Dxojoruyeckre mpodyieMbl 1 BO3MOKHBIE TIYTH UX PEIIEHHS.
Opcren Xanc Kpuctuan — OCHOBOIOJNIOKHUK 3JIEKTPOMArHeTU3Ma.
Axobu bopuc CemeHoBnd — GU3NK U H300peTaTENb.
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4. KOMIUIEKT KOHTPOJIBHO-OHEHOYHbIX CPEJACTB JAJIA
MNPOMEXYTOYHOU ATTECTAIIUHA
TeopeTnuyeckune BONPOCHI K IK3aAMEHY:
1. IToHsATHE MEXaHUYECKOTO IBHKEHHS U €r0 BUAbl. OTHOCHUTENbHOCTD IBHKEHHUS (KITACCUUECKUH 3aKOH
CIIOXKeHHsI ckopocreii). Cucrema orcyera.
2. XapakTepuCTUKN MEXaHMUECKOI O ABMKEHUs: ITIepeMelleHIe, CKOPOCThb, YCKOpeHHe. BUabl IBUKEHUS:
pPaBHOMEPHOE, PAaBHOIIEPEMEHHOE U UX rpaduieckoe onmucanme
3. OcHoBHas 3anaua mexannku. Cuna. Macca. [Ipunuun cynepno3unuu.
4. ®opmMyIUPOBKH TpeX 3aKOHOB HbIOTOHA.
5. Cuna ynpyroctu. Cuna Tsokectu. Cuia TpeHusl. 3aK0H BCEMUPHOTO TSTOTEHUS.
6. Bec 1 HeBeCOMOCTH (Teperpy3ka U HEeBECOMOCTD)
7. Umnynbc Tena. Umnyabc cunbl. 3aK0H COXpaHEHMsI UMITYJIbCA.
8. Mexannyeckas padora. MexaHu4ecKast MOITHOCTb.
9. MexaHuueckas 3Heprusi 4 ee BUAblL. 3aKOH COXPaHEHUs] MEXaHUYECKON SHEPrUu.
10. OcHosuble nosoxenuss MKT. HaOmroneHus 1 ONBITHI, TOATBEPKAAOIINE ATOMHO — MOJIEKYJISIPHOE
CTpOeHHeE BelecTsa. Macca U pa3Mepbl MOJIEKYJI.
11. laBnenue nneansHoro rasa. ¥ pasHenus MKT uneanbHOro rasa.

12. Tennosoe aBuxeHue. TemnepaTypa Kak Mepa CpeIHeH KHHETUYECKON SHEPTUN XaOTHYECKOTO JIBUKEHUS

MoJeky. TepMomuHaMHuyecKas LIKaia TeMIepaTyp. AGCOTIOTHBIN HYJIb.
13. Uzompoueecce u ux rpaduku. I'azoBbie 3akoHbl: botins — Mapuortra, I'eit — JIroccaka, 3axon Hlaps.

14. BHyTpeHHss 3HEPTHUs UAEaIbHOrO ra3a. Mi3sMeHeHne BHyTpEHHEH SHEPTrUM UACAIbHOTO ra3a B MpoLecce

TerI000MeHa U COBEPIIIEHHON padOoThI.
15. TlepBoe Hauano TepmoanHamuku. Pabota raza npu nzodbapHom mmeHeHnn ero odvema. [IpumeHenue
NEePBOTO Havaja TEPMOINHAMHKH K H30MporieccaM. Bropoe Havaao TepMOIUHAMHKHL.

16. I3MeHeHus arperaTHbIX cocTosiHU BemecTa. [lonsaTue ¢asbl BemecTsa. Moaeb CTPOSHUS SKHIKOCTH.

17. HacbllieHHBIN TIap U HE HACBIIIEHHBIN Map, ero cBoiicTBa. BnaxxHocts Bo3ayxa. [Ipubdopsr mist
ONpeneeHus BIaXXHOCTH BO3AYXA.

18. XapakrepucTuka >kMIKOro cocTosiHus BemecTsa. [loBepxHocTHOE HaTspkeHHe. CMaduBaHUe.
KanunnspHsle siBlieHus B MpUpoae.

19. Monenb CTpOEHUs TBEPABIX TeJI. MeXaHU4YeCKHe CBOMCTBA TBEPABIX TeJl. AMOP(HBIC TeNa U KUIKHE
KPUCTAJLIBL.

20. ABneHus 3MEKTPU3ALMU TEJ. DJICKTPUICCKUN 3apsia. 3aKOH COXpaHeHHs 3apsiaa. 3akoH Kyrnona.
DJEeKTpUUeCKast MOCTOSHHASL.

21. DnexTpuyecKoe MoJje U ero Hanps>KeHHOCTh. [IpuHIuN cynepno3uiuy rnosiei ToUeuHbIX 3apsAa0B.
22. XapakTepUCTUKHU OCTOSTHHOTO 3JIEKTPUYECKOrO TOKA.

23. Cuna TOoKa, HalpspKEHUE, 3JIEKTPUIECKOE COMTPOTUBIICHHE.

24. Ycnosusi, HEOOXOAMMBI JIJIsl BOSHUKHOBEHUS 3JieKTpudeckoro Toka. DJ1C.

25. ConpoTHuBIEHNE KaK dJIEeKTpUUecKas XapakTepuCcTHKa pe3ucTtopa. 3akoH OMa Ais ydacTKa LeMH.

26. IlocnenosarenbHOE COeUHEHNE NPOBOAHUKOB. [lapannensHoe coeauHeHne NPOBOHUKOB.
IlocnenoBarenbHOE U MapaIeIbHOE COEAUHEHNE TPOBOIHUKOB.

27. TennoBoe NEHCTBHE 3JIEKTPUIECKOro Toka. PaboTa M MOIIHOCTH MOCTOSTHHOTO TOKa. 3aKoH J[»Koys —
Jlenna.

28. Bunbl nmonynpoBonHUKOB. COOCTBEHHAs M MPUMECHAsST TPOBOJUMOCTH IOy TIPOBOAHHUKOB.
ITonynpoBOAHUKOBBIN AUOA.

29. OTKpbITHE MarHUTHOrO noJsis. MarautHoe nose. [locTosiHHbIE MATHUTBHI U MArHUTHOE 110JI€ TOKA.

30. Bzaumopneiicteue TokoB. Cuna Amriepa. Cuna Jlopenua. [lpuHumn neicTBus 31K TPOABUTATENSI.
DneKTpON3MePUTENbHBIE PUOOPBL.

31. UnayKuus MarHuTHOTO NoJis. MarHUTHBIN NOTOK. ABJEHUE 3JIEKTPOMArHUTHON HHAYKLMU Papanes.
IIpasuno Jlenna.

32. OAC camounaykuuu. MHAYKTUBHOCT. DHEPrysi MArHUTHOTO TOJIS.
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33. AMIuMTya, nepuon, 9acTota, ¢pasa konedanuii. CBOOOIHBIE M BHIHYKICHHBIE KOJTEOAHMS.
MexaHu4ecKui pe30HaHC.

34. KonebarenbHblil KOHTYp. BhIHYKIEHHBIE 3JIEKTPOMArHuTHbIe kKojebanus. JleiCcTBYIOIINE 3HAUYEHUST CHITbI
TOKa U HanpsbkeHus.. KoHaeHcaTop 1 KaTylka B LieTd EPEMEHHOr0 TOKa. AKTHBHOE COIPOTUBJIEHUE.
DNeKTpUUeCcKUil pe3oHaHC.

35. Ilpurumn neficTeus snekTporeneparopa. [lonyuenne nepemenHoro Toka. TpanchopmaTop.
IIpousBozacTso, nepenaya u NoTpedIeHne 3MEKTPUIECKOTrO TOKA.

36. DeKTpOMAarHUTHOE I0JIE U 3JIEKTPOMarHuTHbIE BOJHBL. CKOPOCTD 3JIEKTPOMAarHUTHBIX BOJH. [IpuHIun
PaAuOCBSI3U U TEJIEBUICHUS.

37. Cer Kak 3yeKTpoMarHuTHast BosiHa. 11Ikana snekTpoMarHuTHBEIX BOJH. MHTEpdeperuns u nudpakuus
cBeta. JludpakimoHHas pemeTka.

38. 3akoHbI OTpakeHus U NpesnomiieHus ceera. @usnueckuii cMblch nokaszarens npenomienus. [lonHoe
BHYTPEHHHUE OTPa’KEHUE.

39. Mucnepcus ceeta. [lonsapusanus ceera. Paznuynbie BUABI 3I€KTPOMAarHUTHBIX BOJH U UX CBOWCTBA.
40. I'na3 xak onrudeckas cucrema. Teneckon .CrekTpockorn. Pazpernaromas cmocoOOHOCTb ONTUYECKUX
npubopoB.

41. Tunotesa [1nanka o kBanTax. @oroaddexr. @PoToH. BoNHOBBIE U KOPITYCKYJISPHBIE CBOMCTBA CBETA.
TexHUYECKHE YCTPOHCTBA OCHOBAHHBIC HAa MCTOIB30BaHNH (poTodddexTa.

42. Ctpoenue atoma: IInanerapnast monens u moaens bopa. Ilornaienue u ucnyckaHue cBeTa aTOMOM.
KBanrosanue sHeprun. Ilpunnun nericteus Jlasepa.

43. CtpoeHue aTOMHOTO siipa. JHeprusi cBsa3u. CBsi3b MacChl U SHEPTUU. Paan0OaKkTHBHbBIC U3TyUYECHUS U X
BO37IEICTBUS Ha KUBbIE OPTaHU3MbI.

IIpakTHYecKkHe 3a1aHUSA K IK3AMEHY:

1. JIBukeHHe NBYX BEJIOCUNEANCTOB 3a4aHbl YPABHEHUSIMU X 1=t ,

x2= 150 — 10t. ITocTtponTts rpaduku 3aBucuMocT. HaliTu BpeMsi 1 MECTO BCTPEUH.

2. Dckajatop MeTpo ABIIKETCs co ckopocThio 0,8 m/c. HaiimuTe Bpemst, 3a KOTOPOE MacCakup NepeMeCTUTCS
Ha 40 M OTHOCHUTENIBHO 3€MJIH, €CJIM OH CaM UAET B HANPABJICHUH IBHXKEHUs CO CKOPOCThIO 0,2 B cUCTEMe
OTCUeTa, CBSI3aHHOU C 3eMJIEH.

3. Baron mMaccoii 60 T HOIXOOUT K HEMOABUKHOH raTdopme co ckopocthio 0,2 M/c u ynapsier Oydepamu,
nocye 4ero ratgopma nonydaer ckopocts 0,4 m/c. Kakosa Macca riatopMel, €I Iociie yaapa CKOpOCThb
BaroHa ymennumiace 10 0,1 m/c?

4. IToa nercTBHEM HEKOTOPOH CHUJIBI TEJIEXKKA, IBUTasiCh U3 COCTOSIHUS MOKOs, npouuta nyTs 40 cMm. Korna Ha
TEJIEXKKY MOJIOKUIN Irpy3 maccor 200 r, TO mox AEHCTBUEM TOH K€ CHIIBI U 3 TO JK€ CaMO€ BPEeMsl TEJIEKKA
MPOLLIA U3 COCTOsIHUS Nokos myTh 20 cM. KakoBa macca Tenexxku?

5. Paauyc nnanetsl Mapc cocrasinsier 0,53 panuyca 3emnu, a macca — 0,11 maccel 3emnu. 3Has yckopeHue
CBOOOJHOTO MaeHUs Ha 3eMile, HATH YCKOPEHHe CBOOOIHOro nmaieHus: Ha Mapce.

6. Kocmudeckuii kopabiib coBepIiaet MArkyr nocanaky Ha Jlyny (= 1,6 m/c?), nBurasicb 3aMeJIEHHO B
BEePTHKATBHOM HaNpPaBJIeHUH (OTHOCUTENLHO JIyHbI) CKOJBKO BECUT KOCMOHABT Maccoil 70KT, HAXOASIIUIACS B
3TOM Kopabie.

7. OXOTHHUK CTpesieT U3 Py>Kbsl C ABMXKYLIEHCS JIONKH 110 HalpaBJeHUIO ee ABrkeHus. Kakyro ckopocThb
uMesia JIOJKa, €CIIM OHa OCTAHOBHJIACH MOCHE ABYX OBICTPO CAENYIOIINX APYT 3a IPYTOM BBICTPEJIOB, Macca
OXOTHHKA ¢ Joakoi 200kr, Macca 3apsiaa 20 r. CkopocTs BbuIeTa ApodU U MOPOXOBBIX ra3os 500 m/c?

8. ABTOMOOMIIL Maccoii 10 T IBIKETCS C BHIKJIFOUEHHBIM ABUTATEJIEM IO/ YKJIOH MO IOPOTe, COCTABJISFOIIEH ¢
TOPU30HTOM YOI, paBHbIi 4°. Haliti padoty cuisl TsbkecTd Ha mytd 100m?

9. Tpomneiibyc maccoii 15 T Tporaercst ¢ Mecta ¢ yckopenueM 1,4 m/. Halitu paboty cuiibl TrH 1 paboTy Cuit
COIPOTHUBJIEHUs Ha NepBbIxX 10 M nyTH, ecnu ko3 puuneHT conporusienus paseH 0,02. Kakyro
KUHETUYECKYIO SHEPTUIO MPUOOpen Tposieiidyc?

10. Cuurast, 94TO AMAMETP MOJIEKYJ BOAOPOIA COCTABIISIET OKOJIO 2,3 107'% m, mozcunTaTh, Kakoil AMHUHEI
NOJIy4HJIach Obl HUTb, €CJTH ObI BCE MOJIEKYJIBI, COMepIKaIuecs B 1 Mr 3TOro rasa, OblIH pacroosKeHbl B OOMH
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pPsiA B IUIOTHYIO APYT K APYTY.

11. KakoBa cpenHsisi KBaipaTU4dHasi CKOPOCTb JBMXKEHHsI MOJIEKYJI ra3a, €CJIM, UMesl MacCy 6 KI, OH 3aHUMAeT
o6bem SM° nipu pasnermn 200 kI1a?

12. MaTemaTu4eckuii MasiTHUK JUIMHON | M coBepiiaet konebanus ¢ aMmuntyao 2 cm. Halitu
TaHN€HLUAJIbHBIE YCKOPEHUsI MAsITHUKA B KPAMHUX MOJIOKEHUSAX U B MIOJIO)KEHUU PABHOBECHSI.

13. Onpenenure CpeqHIOI0 KUHETUUECKYIO SHEPTHIO MOJIEKYJIbI OTHOATOMHOI'O T'a3a U KOHLIEHTPALIHIO
MonekyJ nmpu remneparype 290 K u gasnenuu 0,8 Mlla.

14. Kakoii 00bpeM 3atiMer ra3 npu temmneparype 77°, eciu npu 27° ero odvem Ob01 6 117

15. Pamka mutomaneio $S=200 cM? Bpamaercsi ¢ yrioBoi CKOpocThio =50 pan/c B OTHOPOAHOM MarHUTHOM
nojie ¢ uHaykuen B=0,4 Tn. Hanucatrs hopmysiel 3aBucuMocTi MarauTHOrO notoka u 3J1C oT BpeMeHH,
eciu npu =0 HOpMab K IJIOCKOCTH PaMKH MapajulesibHa JTUHUSAM HHIYKLIHUH MOJIS.

16. B cocyn, conepsxatuii 1,5 kr Boas! npu Temnepatype 15°, BnyckaroT 200r BopsHoro napa npu 100°C.
Kakast obmrast Temmneparypa yCTaHOBHTCS TIOCHIE KOHIEHCALIUH mapa’?

17. C xakoii cuiol 1elicTByeT MarHUTHOeE rnoje ¢ uaaykuuei 10 MTn Ha NpoBOIHUK, B KOTOPOM cujia Toka 50
A, eciu niiMHa akTUBHOM yactu npoonuuka 0,1 m? Ilone 1 TOk B3aUMHO MEPIICHIUKYIISIPHBIL.

18. OTHOCHTENbHAS BIAXKHOCTD Bo3Ayxa BeuepoM npu 16°C pasna 55% . Beinmaner nu poca, eciiu HOUbIO
TeMIieparypa rnoHusurcs no 8°C?

19. B kanmyuisipHO# TpyOKe paanycom 0,5 MM KUIKOCTh MoAHsIach Ha 11 mm. HaliTu miioTHOCTD HaHHOM
KUIKOCTH, ecliu ee koa(puumenT HatspkeHus 22 MH/m.

20. IIpu peMOHTe 3JIeKTPHUUECKON TUIMTKU criupaib Obuia ykopoueHa Ha 0,1 nepBoHauanbHOM mymmHbL Bo
CKOJIBKO pa3 U3MEHUJIACh MOILHOCTb IIIUTKU?

21. 3apaast no 0,1 mxKn pacnionoxens! Ha paccTossHUU 6 cM APYT OT Apyra. HaiiTu HanpskeHHOCTh NOJIA B
TOUKE, YAAJIEHHOH Ha 5 CM OT Ka)KAOTo U3 3apsaaoB. PemuTs 3anady 1ist ciy4aes: a) oba 3apsiia
MIOJIOXKHUTEJBHBIE; 0) ONMH 3apsA] MOJIOKUTENbHBIN, a APYTON OTPHULATEIbHBIN.

22. YeTplpe TaMIIOYKH, PacCUYMTaHHbIE HAa HanpsbkeHue 3 B u cuiy Toka 0,3 A, Halo BKIFOYUTH MapajliebHO
Y IIUTATh OT UCTOYHUKA HanpskeHueM 5,4 B. Kakoe nonoaHuTenbHOE CONPOTUBIICHNUE HAO BKIIFOYUTD
nocJyieioBaTeNbHO JaMnaM? Kak U3MEHUTCs Hakall JIJaMIl, €CJIM OJJHY U3 HUX BBIKJIIOUUTH?

23. Haubonbinasi eMKOCTh IIKOJBHOTO KOoHAeHcaTopa S8 Mrk®D. Kakoli 3apsii OH HAKOITUT TIPH €ro
MOJKJIFOUEHUH K TOJI0CaM UCTOUHHKA MOCTOSIHHOTO HanpsikeHus S0B?

24. CKOJIBKO 3JICKTPOHOB MTPOXOAUT Yepe3 MOMEePEUHOE CEUeHUE MPOBONHMUKA 3a 1 HC mpu cuiie 32 MKA?

25. DnexkTpuueckyro namiy conpoTtusyienneM 240 Om, paccuntanHyro Ha Hanpspkenne 120 B, Hamo nutath ot
cetu ¢ HanpspkeHueM 220 B. Kakoii qianHbl HUXPOMOBBIN TPOBOAHUK ceueHneM 0,55 MM? Halo BKJIFOUUTh
NOCJIEAOBATENBHO C JTAMIIOYKOH?

26. IIpu obnydeHnn mapoB PTYTH JIEKTPOHAMH SHEPTHsI aTOMa PTYTH yBeanuuBaercs Ha 4,9 5B. Kakosa
IUTMHA BOJIHBI M3JIy4eHHs, KOTOPOE UCITYCKAET aTOMBI IIPH MePexo/ie B HEBO30YKIEHHOE COCTOsTHIE?

27. KakoBa MakCUMaJIbHast CKOPOCTb 3JIEKTPOHOB, BBIPBAHHBIX C TIOBEPXHOCTH IIJIATUHBI ITPU OOJIy4EHUH e
CBETOM C IJTUHBI BOJIHBI 100 HM?

28. Jlyu mepexoauT 13 BOABI B CTEKJIO. YTOJ naaeHus paseHd 35°. Halitu yron npenomieHusl.

29. Jlyu mepexoauT U3 BOABI B CTEKJIO. YTOJ naaeHus pased 35°. HalTu yroa npenomieHus.

30. ITo moBepXHOCTH BOZIBI B 03€P€ BOJHA PACIIPOCTPAHSIETCS CO CKOPOCThIO 6 M/c. KakoBbl mepuoa u 4actora
koJiebaHuii OaHKeTa, €CJIM [IJIMHA BOJHBI 3 M?

31. TpancdopmaTop nosbitnaeT HanpspkeHue ¢ 220 no 660 B u comepkut B nepBuuHOi 00MoTKe 840 BUTKOB.
Kakos ko3 uunenT tpanchopmarmu? CKOIbKO BUTKOB COIEPIKUTCA BO BTOPUUHOH 0OMoTke? B kakoi
0OMOTKe TPOBOJ OOJIBIIETO CEUEeHMUST?

32. Konpencarop emkoctbio C=10 Mx® 3apsinunm no HanpspkeHUs: U=400 B 1 MOOKIFOUMIIHN K KaTYIIKe.
ITocne 3TOro B KOHTYpE BOZHHUKIIN 3aTyXarouue koinebanns. Kakoe KoamuecTBo TerioTs! () BBIASTUTCS B
KOHTYpE 3a BpeMs1, B TeUeHHEe KOTOPOro aMILIUTYa HaNpsKeHUsl yMEHbIINUTCS B 2 pas3a’

33. Kakyto paboty cosepiuarot 320 r kuciopoza rnpu n3obapHoM HarpeaHuu Ha 10x?

34. OTHOCHUTENBHAS BIAKHOCTb Bo3ayxa BeuepoM nipu 16°C pasHa 55% . Beimager nu poca, €ciiu HOUbko
TeMIieparypa rnoHusurcs no 8°C?
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