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1. HACHOPT ®OHJA OONEHOYHbLIX CPEJACTB

CnenunanbHoctb: 23.02.07 Texnuueckoe oOCITy)XKMBaHHWE M PEMOHT ABHraTeliel, CUCTEM H arperaTos
aBToMoOuen
Yueonas nucuuniauHa: Ouszuka
Tpedosanusa ®I'OC CIIO k pe3yJbTaTtam 0CBOeHHUSsI AUCHHILINHDI:
o0mue KOMIETEHIUH:
OK 02. OcymecTBiATh MOUCK, aHATN3 U UHTEPIPETALNI0 HHPOpMaLUK, HEOOXOIMMON ISl BBITTOTHEHUS
3ama4 mpoheCCUOHATBHON 1eATENbHOCTH.
OK 03. [InaHnpoBaTh U PeaTH30BbIBATH COOCTBEHHOE MPOPECCHOHATBHOE 1 IMYHOCTHOE PAa3BUTHE.
OK 04. Paborath B KOJUIGKTUBE M KOMaHAe, 35(P(PEKTUBHO B3aUMOIECIHCTBOBATH C KOJUIETAMH,
PYKOBOACTBOM, KJIMEHTAMH.
OK 05. Ocy1mecTBisATh YCTHYIO U MHUCbMEHHYIO KOMMYHMKALIUIO HA TOCYJapCTBEHHOM SI3bIKE C Y4E€TOM
0COOEHHOCTEH COLMATIBHOTO U KYJIbTYPHOTI'O KOHTEKCTA.
OK 07. CopeiicTBOBaTh COXpPAaHEHHMIO OKpy»KawoIled cpensl, pecypcocOepexernto, 3(dekTuBHO
NEHCTBOBATh B UPE3BbIYAUHBIX CUTYaLUsX.
OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHU B IPOPECCHOHATBHON eI TEIbHOCTH.
B pe3yabTare ocBOeHUs1 Y4eOHOI AHMCHUIIMHBI 00y YAIOIIUIICS 10JKeH:
3narte:
3.1 - pomp u Mecro (U3MKM B COBPEMEHHOW HAy4yHOW KapTUHE MHPA, (U3NYECKYIO CYLIHOCTb
HaOmromaeMbIx BO BceneHHoM siBieHui, ponb (U3MKH B (OPMUPOBAHMU KPyrosopa U (PyHKIHOHAJIBbHON
IPaMOTHOCTH 4eJIOBEKa JJIs peLIeHMs] TPAKTUYECKUX 3a1ay;
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 - oOpalaTeiBaTh pe3yJbTaThl HU3MEPEHUH, OOHAPYKHUBAaThb 3aBHCHMOCTb MEXAY (PU3NIECKHIMHU
BEJIMYMHAMH, OOBSCHSTH MOJyYeHHbIE PE3YJIbTAThI U 1€J1aTh BBIBOABI,
V.2 - pemath pu3NUECKUE 3a/1a4H,;
¥Y.3 - NpuUMEeHATh MOJyYeHHbIE 3HAHUS Ui OOBSICHEHUS YCJIOBUI NMpOTeKaHWs (PU3NUECKUX SBICHUHA B
npupone, NpopeCcCUOHANBHON chepe U A MPUHSITHS MPAKTUYECKUX PEIISHUN B TOBCEIHEBHOM JKU3HH,
¥.4 - popmupoBaTh COOCTBEHHYIO MO3ULIMIO MO OTHOIIECHUIO K (pr3nueckoll nHpOpMAaIHY, MOTyIaeMOn 3
Pa3HbIX UCTOYHUKOB.
dopMaMu TEKyIIEro KOHTPOJII Y4eOHOW MUCLUIUIMHBI SIBISIETCS. TECTUPOBAHUE, NPAKTUYCCKHE
3aHATHSA, TabopaTopHble pabOThI, OLICHOYHBIE 3aaHMUS.
DopMoii MPOMEKYTOUHOH aTTeCTAINH MO YIeOHOH NUCHUTIIIMHE SBIISIETCS IK3AMEH.,

2. OIIACAHHUE MMOKA3ATEJIEH U KPUTEPUEB OLIEHVUBAHUSI
KOHTpO.]'Ib KadyeCTBa OCBOCHHA OUCLMITJINHBI «Pusukay BKIO4YaeT B ceds TeKYH_II/Iﬁ KOHTPOJIb
yCIEeBAEMOCTH U IPOMEXYTOUHYIO arTecTauuio. TeKylui KOHTPOJIb YCHEBAEMOCTH U IPOMEXYTOUHAs
arrecraluus NpPOBOAATCA B LEIAX YCTAHOBJICHUS COOTBETCTBUA ,[[OCTI/DKGHI/Iﬁ O6yLIaI-OH_II/IXC$I Tpe6OBaHI/I$IM
o0pa3oBaTeNpHON MpPOrpaMMbl K IIPEOMETHBIM pe3yJbTaTaM OCBOEHHs 0a30BOro Kkypca  y4eOHOI
NUCLUIIIIUHBL « DU3uKa».
PGSYJ'IbTaTbI OLCHUBAHUA TCKYLIET'O KOHTPOJIA 3aHOCATCA MPETIOAaBaTCIIEM B KYPHA U YUUTBIBAIOTCA
IIPY [IPOBEIEHUH IPOMEXKYTOYHON aTTeCTallu.
Pacnpenesienue onileHUBaHUsI Pe3yJbTATOB 00y4eHHUsI 10 BUJAM KOHTPOJIsA

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

3.1 3Hatb ponb U OK 02 3Haet o pusudeckoi Ouenka BBITIOJIHEHUS | DK3aMEH
MecTO (PHU3HKH B OK 03 CYLIHOCTH HaOJFOaeMBIX | IPAKTUYECKUX,
COBPEMEHHOM OK 04 BO BeenenHoii siBnenmii, o | 1abopaTtopHbIX paboT.
HAy4HOH KapTUHE OK 05 ponu (pU3UKH B OueHka  BBINOJIHEHUA U
MHpa;, PUINIECKYIO OK 07 ¢dbopmupoBaHUU 3amuTel  pedepatoB U
CYILIIHOCTb OK 09 (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 02 3naem nonamus: Ouenka BBIMIOJIHEHUsI | DK3aMeH
ocHoponojaraomue | OK 03 MaTepHuaibHas TOUYKA, TECTOB.
¢dusnueckne nonstus,| OK 04 MOCTYMaTeNbHOE Ouenka pe3yJIbTaTOB
3aKOHOMEPHOCTH, OK 05 IBUKEHUE, BPALATEILHOE | BBINOJIHEHUS IPAKTUYECKUX
3aKOHBI U TEOPHH. OK 07 IOBUXKEHHUE, AOCOTIOTHO U JTadopaTOpPHBIX padoT.

OK 09 TBEPAOE TEJO; TEIIOBOE Ouenka BBIMTOJHEHUS

JIBHKEHUE, TETIJIOBOE
paBHOBeCHE, BHYTPEHHSIS
SHEPTHUs], BELECTBO, aTOM,
aTOMHOE€ S71pO, UAEATbHbIN
ras; 3JIEKTPUYECKOE
B3aMMO/ICHCTBHE,
SJICKTPUYECKUH 3apsif,
3JIEMEHTaPHBIN
BJIEKTPUYECKUH 3apsn,
3JICKTPOMArHUTHOE MOJIE,
Onu3KOaEHCTBYE,
CTOPOHHU CHJIBI,
3JIEKTPOJABUXKYILAS CUJIA,
MarHuTHasl UHOYKLUS,
MarHUTHBIN TTOTOK,
MarHuTHas
MPOHULIAEMOCTb,
TEPMO3JIEKTPOHHAs
OMHCCHUSL, COOCTBEHHASI U
MpUMeCHast
MPOBOJIUMOCTb, P- H-
nepexon B
MOJYNPOBOJHUKAX,
3JICKTPOMAarHUTHast
WHIYKIUS,

KOHTPOJIbHBIX PadoOT.

OueHka  BBINOJIHEHUA U
3amuTel  pedepatoB U
WHIMBUAYAJIBHOTO MPOEKTA.




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 BELIECTBA,
BHYTPEHHSIS1 SHEPTUS,
abCoOTHAs TeMIepaTypa,
CpemHsIsl KHHETHIECKast
SHEPTHsI YaCTHULl BELECTBA,
KOJINYECTBO TEIUIOTHI,
3JIEMEHTAPHBIN
BJIEKTPUYECKUH 3aps,
HATpsDKEHUE,
3JIEKTPOEMKOCTb, CHUJia
TOKa, COTIPOTUBJIEHHE,
yZeJIbHOE CONPOTHUBIICHHUE,
UHyKTUBHOCTb, CHJIA
Jlopenua, cuna Amnepa,
nocrosinHas [lnanka,
Punoepra, paguyc
CTaLOHAPHON KPYyTrOBOH
opbutsl, BopoBckuii
panuyc.

3naem cmoici
Pusuueckux 3axonoe.
JHaem 3aKoHbL:
KJIACCUYECKON MEXaHUKH,
BCEMHPHOTO TSTOTEHUS,
COXpPaHEHHsI SHEPTHUH,
HMITYJIbCA, MOJIEKYJIIPHO
KMHETUYECKOU TEOPUU U
TEPMOANHAMUKH,
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 02 [Ipumensier pusnueckyro | OLeHKa BBITOJTHEHHS Dx3aMeH
dusndeckyro OK 03 TEPMUHOJIOTHIO U TECTOB.
TEPMUHOJIOTUIO U OK 04 CUMBOJIUKY. OueHka pe3yabTaToB
CHUMBOJIUKY. OK 05 BBINTOJIHEHUS! ITPAKTUYECKUX
OK 07 u abopaTopHbIX padoT.
OK 09 OrueHka BbIIOTHEHMS
KOHTPOJIbHBIX PadoOT.
OrueHka BBINOJHEHMS U
3a1uThl pedepaTos U
VUHANBUAYAJIBHOTO NPOEKTA.
3.4 3natb ocHoBHbIE | OK 02 IIpumensier meTonbI OueHka pe3yabTaToB Dx3aMeH
METO bl HAY4YHOr'O OK 03 Hay4YHOTI'O MMO3HAHUSA: BBIMOJIHEHUS! TAOOPATOPHBIX
MIO3HAHUS: OK 04 HaOJIFOICHNE, ONIHCAHUE, pador.
HaOJIIO IEHHE, OK 05 WU3MEPEHHE, SKCITEPUMEHT.
OTHUCAHHUE, OK 07
U3MEpPEHHUe, OK 09
SKCIIEPUMEHT.
¥.1 O6pabareBate | OK 02 Ymeer oOpabarbeiBaTh | OLIEHKA PE3yIbTaTOB JK3aMeH
pe3yJIbTaThl OK 03 pe3yabTaThl  M3MEPEHHH, | BBIMOJHEHUs J1JaOOpaTOPHBIX
HU3MEPEHU, OK 04 OOBSCHATL  TOJy4eHHBIE | padoT.
OOHapy KUBaTh OK 05 pe3yJibTaTel U AENaTh
3aBUCUMOCTD BBIBOJIBI.
MEXTY
(buzruecKuMu
BEJIMUNHAMU,
OOBSICHATD
MOJIyYeHHbIE
pe3yJbTaThl U
JIeJIaTh BBIBOJBI.
Y.2 Pemarts OK 02 IIpumenser mnonydeHHble | OLieHKa pe3ynbTaTOB Dx3aMeH
¢usnueckue 3anaun | OK 03 3HaHMUS  JJIs1  PEIISHHs | BBIIOJIHEHUS JTaOOPaTOPHBIX
OK 05 du3nIecKIX 3a1a4. padoT u perueHus
OK 09 MPAKTUYECKUX 3a7a4.
Ouenka PE3yIbTaTOB
BBIMIOJTHEHUS] KOHTPOJIbHBIX
pabor.
Y.3 IIpumeHsATH OK 02 IIpumensier nonyuenHble| O1ieHKa BHIMOIHEHUS U Dx3aMeH
nonyyeHHele 3HaHus | OK 03 3HAHUSA 1JIs1 OObSICHEHHS 3amuThl pedepaTos U
1151 OOBSICHEHUS OK 05 YCJIOBUM IPOTEKAHUS VHIUBUIYAJIBHOIO MIPOEKTA.
yCIOBUI OKO07 (U3NIECKIX SIBICHUH B OueHka pe3yabpTaToB
IPOTEKAHUS OK 09 NIPUPOLE, peLIeHns 3a1a4.
(bu3HUecKux npodeccroHabHOM chepe

SIBJICHUM B IPUPOJIE,

W AJIs1 MPUHATHA




npodeccnoHaIbHON NPAaKTUYECKUX PEIICHU B

chepe u s MOBCETHEBHOM JKHU3HH.

TIPUHSITHS

NPAKTUIECKHX

peLIeHuil B

MOBCEAHEBHON

KU3HH

Y.4 ®opmMupoBatb OK 02 CamocrosiTenbHO OLieHKa BBITIOJIHEHUS U DK3aMeH
COOCTBEHHYIO OK 03 no0BIBaeT HOBBIE ISt ceOsl | 3aIUThI pedepaToB u
MO3ULHIO TTO OK 09 buznueckue 3HAHWs, | THOUBUAYAJIBbHOTO MPOEKTA.
OTHOLIEHHUIO K UCIIOJIB3YsI JOCTYIIHBIE

¢busnyeckoi UCTOYHUKH UH(POPMALIUH.

uHpopManuy,

MOJIy4aeMON U3

Pa3HBIX HCTOYHHUKOB.

Kpurtepuu oneHKkH ypoBHSI 0CBOCHHS YUeOHOH IMCHUIUINHBI «(PHIHKA»
VYpoBeHb auppepeHUUpPOBAHHOTO OLCHWBAHUS MPHMEHEHHs COBOKYITHOCTH 3HAaHUH
MPAKTUYECKOr0 OIMBITA CTYASHTOB B Oayiax:
- 5 (omauyno);
- 4 (xopouto);
- 3 (yoosremseopumenvHo);
- 2 (HeyoosnemeopumenvHo).

Kputepuu onieHKkn nucbMeHHBIX padoT (TecTbl)
I[Ipn  mudpdepeHUNPOBAaHHOM  OLCHWBAHWM TNPUMEHEHHS  COBOKYIIHOCTH  3HAHHMH
MPAKTUYECKOTO OIMBITA:
- 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(neyooenemeopumeiivno) craButcs 3a 0-69% mpaBUIIBHO BBITIOIHEHHONW pabOTHL

OueHka yMeHUH pelmaTh pacyeTHbIE 3a1a9H:
Ouenka «5»:

YMEHUH,

YMEHHH,

- B JIOTHYECKOM pAaCCyXKISHUU U PEIIEHNH HET OMNOO0K, 3a/a4a peleHa paloHaIbHbIM CIIOCOOOM.

Ouenka «4»:

- B JIOTHUECKOM  pAaCCY>KIEHHH M PEIIEHHH HEeT CYIECTBEHHBIX OIMMOOK, HO 3ajada peLIeHa

HEPALMOHAIBHBIM CIIOCOOOM MJTH TOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
Ouenka «3»:

- B JIOTUYECKOM PacCyXIEHHHM HET CYIIECTBEHHBIX OIMUOOK, HO MOMyIleHa CYyIEeCTBEHHAs
MaTeMaTHYECKUX pacyerax.

Ouenka «2»:

owmundka B

- UMCIOTCS CYLICCTBCHHBIC OIIMOKH B JIOTUYECKOM PacCCy>KACHUHU U B PCIICHUHN, OTCYTCTBHUE OTBETA

Kpurepun oueHuBaHus JIA00OPATOPHBIX PadoT:
Ouenka «5» craBuTCs, €CNIU CTYAEHT:

[IpaBrybHO Ompenenwsl Leib OINblTa W BBIMOJIHUI paboOTy B MOJHOM 0O0BEME ¢ COOMOEHUEM

HEOOXOIUMON  IOCNIEIOBATEIbHOCTH MPOBEACHUS ONBITOB M u3MepeHuil. (CaMOCTOATENbHO U
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pPaLMOHAIBHO BBIOpaN M MOATOTOBHJI IJISL OMbITA HEOOXOAMMOE OOOPYIOBaHHE, 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
NPEACTABJICHHOM OTYETE MPABUJIBHO M aKKYPATHO BBITOJHIII BCE 3AMUCH, TaOIHLbI, PUCYHKH, YEPTEXKH,
rpadpuKy, BBIYUCICHUS U clieall BIBOABL [IpaBriibHO BBIIOIHMI aHaIn3 norpemHocteil. [Tonnepxusaer
quCcTOTy padodero Mecra W MOPSAAOK Ha CTOJNE, SKOHOMHO HCIOJB3YeT PACXOAHbIE MaTepUabL.
DKCHEPUMEHT OCYLIECTBISIET MO IUIAHY C YY€TOM TEXHHUKH O€30MacHOCTH W MpaBWil pabOThI €
MaTepHuajaMi U 00OPYyAOBaHUEM.

Ouenka «4» CTaBUTCS, €CJIM CTYACHT BBIMTOJHIII TPEOOBAHUS K OLEHKe «5», HO: OmbIT MPOBOIWI B
YCJIOBHUSIX, HE OOECIIEYMBAIOLINX JOCTATOYHOH TOYHOCTH M3MepeHMd. bpuio momyimieHo nBa — TpH
Heo4eTa Wi He Oojiee oqHON rpy0oit omrOKu 1 OTHOTO Heo4ueTa.

Ouenka «3» CTaBUTCS, €CITU CTYIEHT:

[IpaBHIIBHO OMpeneNuI Helb OnbITa; paboTy BBINOJIHSET MPABIJIBHO HE MEHEE YeM HAIlOJIOBHHY, OJJHAKO
00BEM BBIMOJIHEHHONW YaCTH TaKOB, YTO TO3BOJSIET MOJYYHUTb NMPABUJIbHBIE PE3YJbTAThl U BBIBOABI 11O
OCHOBHBIM, TIPUHIUITHAIBHO BAXHBIM 3amauam padotsl [logbop obopynoBaHus, 0OObEKTOB, MaTEPHAJIOB,
a Takke paboThl IO HAYaJTy OITBITA MPOBEJI C IIOMOLIBIO MPETIOAABATENST;, UM B XOZ€ NMPOBEACHNUS OMbITA U
U3MepeHuil omnbita OBUIM AOMYIIEHB! OUIMOKH B OMHCAHWU HAaOIOAeHUH, (OpMyTUpOBAHMHU BBIBOIOB.
OmnbIT NPOBOAMIICS B HEPALIMOHAIBHBIX YCIOBHUSIX, YTO MPHUBENO K MOJYYEHUIO PE3YyJbTaTOB C OOJbIIEH
MOTPELIHOCTBIO MIIH B OTYeTe OBUIM JOMYIIEHb! B OOIIel CI0KHOCTH He OoJiee IBYX OMMOOK (B 3amHCIX
€IMHUL], U3MEPEHUsIX, B BBIYUCICHHUAX, rpadukax, TabIunax, cxeMax, aHajIu3e TOrpeIHOCTed U T.1.) He
NPUHLUIHAIBHOTO JUIsI AaHHOW PabOThI XapakTepa, HO TMOBJMSBIINX HA PE3YJIbTAT BHINOJIHEHUS, HE
BBINOJIHEH COBCEM WJIM BBITTOJIHEH HEBEPHO aHAIU3 morpeurHoctei. Jlomyckaer rpyOyro omubky B xome
JKCIIepuMeHTa (B OOBSICHEHUH, B OpopMIIEHHH padoThl, B COOJFOCHNHN MPABWII TEXHUKU OE€30MacHOCTH
npu paboTe ¢ MaTepraliaMu U 00OPYAOBAHUEM), KOTOPAsi HCIIPABIISIETCS MO TPEOOBAHUIO TPENOAaBATEIIS.
Ouenka «2» CTaBUTCS, €CITU CTYIEHT:

Homyckaer rpyOyro omubky B Xxome dKkcrmepuMmeHta (B 0ObsCHeHWH, B odopmiieHHH padoOThl, B
COOIOICHNH TPABHIT TEXHUKHU O€30MacHOCTH Npu padoTe ¢ MaTepuaiaMu U 000pyIOBaHHEM), KOTOPBIE
HE MOXET HCIIPAaBUTh Jake Mo TpeOoBaHMIO yuHuTels. eHe ompemenuy caMOCTOSATENBHO IIeNb OIbITA:
BBIMOJIHWII paboTy HE MOJHOCTBIO, HE TIOATOTOBWII HY)KHOE 00OpyIOBaHHE M 00BbEM BBITIOJHEHHON YacTH
paboThI HE MO3BOJISIET CAEJATh MPABIIBHBIX BBIBOIOB. OTBITHI, H3MEPEHUs], BBIMUCICHUS, HAOIFOACHUS
NPOM3BOMMINCE HENpaBWwIbHO. B xome paboTel M B OT4eTe OOHAPYKWIHUCH B COBOKYITHOCTH BCE
HEIOCTaTKH, OTMEYEHHBbIe B TpeboBaHMsIX K oueHke «3». [lomyckaer nse (u Ooree) rpyObie omnOKu B
XOJIe SKCIIEPUMEHTa; CTYJEHT COBCEM He BBIMOJHUI paboTy uiu He cobionan TpedoBanuii 6e30macHOCTH
Tpyna.

B mex cnyuasx, xoeoa cmyoenm RNOKA3Q7 OPUSUHANGHBIE U HAUOONEe PAYUOHANbHYBII HOOX00 K
8BINONHEHUIO PAdOMbI U 6 Npoyecce padomvl, HO He U30ENHCAN MeX UMY UHBIX HEOOCMAMKOS, OYeHKA 3d
8bINONIHEHUE PAbOMbL NO YCMOMPEHUIO YYUME MONHCEN OblMb NOGBIULEHA NO CPAGHEHUIO C YKA3AHHBIMU
8blUe HOPMAMIU.

Kputepuu oieHKH YCTHBIX OTBETOB

IIpu BBICTABIEHNH OLIEHKH YUUTBIBAETCS MTyOMHA U MPOYHOCTh YCBOEHUS! EHCTBHUS.

IIpu BBICTaBIEHNH OIIEHKH HEOOXOINMO UMETh B BHy, YTO OHA HE SIBJISIETCS] CPEIHUM apUPMETUIECKIM
3a KaKOBIH BOMPOC OTBETA, a 00001aeT mpuMeHeHHe COBOKYITHOCTY 3HAHUHN YMEHUH, MPAKTHUECKOTO OIbITa
B KOMILIEKCE.

[Ipn nudpdepeHLpOBAaHHOM OIIEHUBAHUH PUMEHEHHUSI COBOKYITHOCTH 3HAHUN YMEHHH, MPAKTUIECKOTO
OMBITA!



Ouenka «5» CTaBUTCS CTYACHTY, INIyOOKO M MPOYHO YCBOUBIIEMY NMPHUMEHEHHE COBOKYITHOCTH 3HAHUI
YMEHHI, MPaKTHYECKOrO0 OIBbITAa, HCYEPNBIBAIOLIE, IMOCIEN0BATEIbHO, IPAMOTHO M JIOTMYECKU CTPOHHO
W3JIararolemMy NporpaMMHBIN MaTeprall, yMEIIEeMy TECHO YBSI3aTh TEOPHUIO C TPAKTUKOM,

Ouenka «4» CTaBUTCSl CTYAEHTY, TBEPAO 3HAIOLIEMY NPHUMEHEHHE COBOKYIIHOCTH 3HAHMM YMEHHH,
MPaKTHYECKOrO ONBbITa, TIPaMOTHO M IO CYINECTBY M3JaralouieMy MPOrpaMMHBIA MaTepual, He
JOMYyCKAKIEMy CYILIECTBEHHBIX HETOYHOCTEM B OTBETE HA BONPOC, MNPABWIBHO MNPUMEHSIOIIEMY
TEOPETUYECKUE MOJNOKEHUS TPU PEIIEHUN MPAKTUYECKUX 3a1a4,;

Ouenka «3» cTaBUTCA CTYAEHTY, KOTOpbIII HMEeT 3HAHUSA TOJbKO OCHOBHOTO  IPOrPaMMHOIO
MaTepuana, HO He YCBOWJI €ro AeTalel, NOMYCKAeT CEepPbe3Hble HETOYHOCTH, HENOCTATOYHO NPABUIIbHBIC
(OpPMYIHPOBKH, HCIBITHIBAET CYIIECTBEHHbIE 3aTPY[AHEHUs] B NMPUMEHEHUH TEOPETUYECKUX 3HAHWN TPHU
BBINIOJIHEHUH MPAKTUYECKUX 3a0aHUM;

Ouenka «2» CTaBUTCs CTYJI€HTY, KOTOPbIM HE 3HAaeT 3HAYUTENBbHON YacTH MPOrpaMMHOrO Marepuana,
JOIMyCKaeT rpyOble OMMOKH, C TPYAOM MOXKET MPUMEHUTb TEOPETUYECKHE 3HAHWS TPU BBITOJHEHUU
MPAKTUYECKUX 3alaHUI WIN COBEPIICHHO HE BIAAEET BONPOCAMU MPOrPaMMHOIO MaTepHana.

Knaccnduxanus ommn6ox
3a KaXAYI0 AONYLICHHYIO0 B paboTe WM OTBETE OLIMOKY CHUMAIOTCS MPOLIEHTBI B 3aBUCUMOCTH OT BHIA
OIIUOKH.
Omnbxa, MOBTOPSIFOINASCS HECKOJBKO pa3 B padoTe WIIM OTBETE, CUMTAETCs 3a OAHY OmMUOKy. Ommndku
MOJPA3EIAIOTCS Ha:
- rpyObie ommnoOKwy;
- MPOCTBIE OLIHNOKY;
- onuckH (HETOYHOCTH), MOBJIEKIINE 33 COOOH OMINOKHY;
- MPOCTBIE OMUCKHU (HETOYHOCTH).
Kputepuu ommubox

TI'pybas omuobka — ommOka, NCKa)KarOLIast HAy4HbIA (PakT. ITO MOXKET OBITh HENMPABIIIBHOE OMNpeNeIeHHE,
HerpaBwibHas (opMyJia, HEBEPHOE yKa3aHHE EIUHHI M3MEPEHHs] BEJIUWYHMH, HEBEPHO YKa3aJl OCHOBHBIE
MPU3HAKY TIOHSITHH, SIBJICHUH, XapaKTepHble MX CBOWCTBA M T.A. 3a KAXKAYIO JOMYIIEHHYIO IpyOyio OmHUOKY
cHumaercs 20%.

Ilpocmaa owinbra — HenpaBUIBHOE NPHMEHEHHE HAy4YHBIX (PAKTOB. JTO MOXKET OBITh NPaBHIIBHOE
oTpenesieHue, HO MPUMEHEHHOE HE B TOM MECT€, IIe HY’KHO, HeXapaKTepHbIH (akT MpH OMHCAHUHU MPOLecca,
SIBJICHHS U T.J1. 38 KOKAYIO MPOCTYI0 OmuOKy cHIMaeTcst 10%.

Onucka (Hemounocms), nosileKuias 3a coboil OuubKU — HeBEepHasH OIIMOOYHAsI 3aITUCh (BBICKA3bIBAHUE),
KOTOpasi B XOJI€ BBITIOJIHEHUST padoThI (OTBETA) MPUBENia K HEBEPHOMY PE3YJIbTaTy. 3a KAKIYIO TAKYHK) OMHUCKY
(HeTouHOCTB) cHUMaeTcs 5%.

Ilpocmaa onucka (nemounocms) — HeBepHas OWMOOYHAs 3amuch (BBICKA3bIBAHHE), KOTOpas B XOIe
BBITIOJTHEHUs] paloThl (OTBETA) HE MOBIUSIA HAa PE3yJNbTaT. 3a KAXKIYK TaKyK OMHUCKY (HETOYHOCTH)
cHumaercs 1%.

Kpurepun ouenku pedepara

UsnoxkeHHOEe TOHMMaHWe pedepara Kak LEJOCTHOrO aBTOPCKOTO TEKCTa OMNpEneNsieT KPUTEPHUU €ro
OLIEHKH. HOBH3HA TEKCTa; OOOCHOBAHHOCTbH BHIOOpA MCTOYHHKA, CTENEHb PACKPBITUS CYLIHOCTH BOMPOCA;
cobmonennst TpedoBaHui K 0QOPMIICHHUIO.

HoBu3Ha TekcTa: a) akTyaJbHOCTb TEMbI HCCIIEOBaHMUS, 0) HOBH3HA 1 CAMOCTOSITEIbHOCTh B MOCTAHOBKE
npoOsnemMbl, (GOpPMYJTHPOBAHHE HOBOTO aCMEKTa H3BECTHOH MNpOOJEMbl B YCTAHOBJIEHHH HOBBIX CBSI3€il
(MeXTnpenMeTHBIX, BHYTPUIIPEAMETHBIX, HHTETPALIOHHBIX);, B) yMEHHE padoTaTh C WCCIEIOBAHUSIMH,
KPUTHYECKOH JIUTEPATYPOH, CHCTEMAaTH3UPOBATh U CTPYKTYPUPOBATb MaTepuall, I') SBJISHHOCTb aBTOPCKOI
MO3ULHH, CAMOCTOSTENbHOCTh OLEHOK U CY)KICHHUH, 1) CTHJIEBOE €IMHCTBO TEKCTAa, €JUHCTBO KAHPOBBIX
4epr.

CTeneHb pacKpbITHS CYHNIHOCTH BONPOCA: a) COOTBETCTBUE IUTaHAa TeMe pedepara; 0) COOTBETCTBUE
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COZIepIKaHusl TeMe U TUIaHy pedepaTa; B) MOJTHOTA U rIIyOWHA 3HAHUHN MO TeMe; I') 00OCHOBAHHOCTh CIIOCOO0B
U MeTONOB padoThl C MaTepUaIoM; €) yMeHue o00o0marh, AeIaTh BHIBOJBI, COMOCTABIATh PA3IMYHbIE TOUKU
3peHUs IO OTHOMY BOIpocy (rpodieme).

O00CHOBAHHOCTH BbIOOPA HMCTOYHHUKOB: a) OLEHKA HCIIOJIb30BAHHON JIMTEPATYPBI. MPHUBICYEHBI JIU
Hanbosiee M3BECTHBIE PAaOOThI MO TE€ME HCCIENOBaHUs (B T.U. XKypHaJbHbIE NMyONMKALUU MOCIEIHUX JIET,
NOCJIETHIE CTATUCTUYECKUE TaHHbBIE, CBOJIKH, CIIPABKHU H T.1.).

Coburonenne TpedoBaHHUI K 0(pOPMJIEHHIO: a) HACKOJIBKO BEPHO O(OPMIIEHBI CCUTKU Ha MCIIOJIB3YEMYHO
JUTEpPATypy, CHHCOK JIUTEpaTypel, O) OIEHKAa TIPaMOTHOCTH U KYJIbTYphl U3JIOKeHUus (B T.4.
opdorpadpudeckoli, NyHKTYallMOHHOHW, CTHJIMCTHYECKOW KyJBTYpPbI), BIAJCHHE TEPMHUHOJIOTHEH, B)
cobmonenne TpeboBaHuil k 00bEMY pedepara.

Ouenka 5 cTaBUTCS, €CJIM BBINOJHEHBI BCe TPeOOBAHUS K HAIMMCAHMIO U 3amuTe pedeparta: 0003HaAUECHA
npobiemMa u OOOCHOBaHAa €€ aKTyaJlbHOCTb, CHENAH KPAaTKUH aHAU3 pa3IMYHBIX TOYEK 3PEHHsS Ha
paccMaTpuBaeMyro MpoOJIeMy H JIOTUYHO U3JI0XKEeHA COOCTBEHHAs MO3ULHS, CHOPMYIHUPOBAHBI BHIBOIBI, TEMA
pacKpeITa TMOJHOCTBIO, BBIAEPKAaH O0BEM, COONMOAEHBI TPeOOBAaHUS K BHEIIHEMY O(GOPMIICHHUIO, JaHBI
NPaBUJIBHBIE OTBETHI HA IOTIOJIHUTENBHBIC BOTIPOCHL.

Ouenka 4 — ocHOBHbIE TpeOOBaHUS K pedepaTy M ero 3allUTe BBIMOJHEHBI, HO NMPU 3TOM JOMYIICHBI
HemouéThl. B 9acTHOCTH, HMMEIOTCS HETOYHOCTH B H3JIOKEHHUHM MaTepuaia; OTCYTCTBYET JIOTHYECKast
MOCJIEIOBATENBHOCTD B CYXK/ICHUSIX;, HE BbIIEPKaH 00bEM pedepaTa; UMEIOTCs YIYLIeHHs B OQOPMICHHH; Ha
JOTOJHUTEIIbHBIE BOMPOCHI MPH 3AIMUTE JaHbl HETIOJIHbIE OTBETHI.

Ouenka 3 — UMEIOTCS CYLIECTBEHHBIE OTCTYIUICHHUs OT TpeOoBaHui K pedepupoBanuro. B uactHocTH: Tema
OCBEIICHA JINIIb YACTUYHO; TOMYIIEHb! (PaKTHUECKHE OMINOKU B COZlepIKa-

HUM pedepara Wi NPy OTBETE HA TOTOIHUTEIbHBIC BOTPOCHL;, BO BPEMSI 3aIUThI OTCYTCTBYET BBIBOI.

Ouenka 2 — Tema pedepara HE pacKpbITa, OOHAPYKHBAETCS CYIIECTBEHHOE HEMOHUMAaHHE MPOOJIEMBL;
pedepar cTyaeHTOM He IPEeCTaBIIEH.

Kpurepuu oieHKH NPOMeRYTOYHOH ATTECTALHH

OueHuBaTh OTBET MOXKHO, MCXOAS M3 MakCUMyMa B 5 0ajuloB 3a Ka)KObld BONPOC M BBIBOAS 3aTE€M
cpenHuii 6ajt 3a HSK3aMeH.

Ouenka «5» («OTJHMYHO») COOTBETCTBYET CIEAYIOLIEH KaueCTBEHHON XapaKTEepPUCTHUKE: «U3JI0KEHO
NPaBWIbHOE MOHMMAHUE BOIPOCA U JaH HCUEPIBIBAIOIINN HAa HErO OTBET, COAEPIKAHUE PACKPBITO IIOJHO,
rpaMOTHO». BBICTaBIsIETCS CTYAEHTY, - YCBOMBLIEMY B3aHMMOCBSI3b OCHOBHBIX IOHSATHI MUCHMIUIMHBI B WX
3HaueHHH 11 npuodperaemMoil mpodeccuu, MPOSBUBLIEMY TBOPUECKHE CIIOCOOHOCTH B TIOHUMAHMH,
U3JIOKEHUH W HWCIOJb30BAHUU YUE€OHO-IPOTPAMMHOTO MaTepuana, - OOHApyKHBIIEMY BCECTOPOHHEE
CHCTEMAaTHYeCKOe 3HaHHE Y4eOHO-IPOrpaMMHOIO MaTepuaja, Ye€TKO U CaMOCTOSTeNbHO (0e3 HaBOISIINX
BOIPOCOB) OTBEYAIOIIEMY Ha BOIPOCHI OnjeTa.

Ouenka «4» («XOpOIIO») COOTBETCTBYET CICAYIOLIEH KAYECTBEHHON XapaKTEPUCTUKE. «U3JIOKEHO
NPaBWIBHOE MOHMMAHHE BOMPOCA, JAHO AOCTATOYHO MOAPOOHOE ONMHCAHHE MPEeaMeTa OTBETAa, MPUBEACHBI U
PAacKpBITBI B TE3MCHOW ()OpME OCHOBHBIE IOHSTHS, OTHOCSINUECS K TNPEAMETY OTBETa, OLIMOOYHBIX
NOJIOXKEHUH HeT». BrICcTaBiseTcst CTyAeHTy, - OOHapy)KMBLIEMY IIOJIHO€ 3HaHHE Y4eOHO-IIPOTPaAMMHOIO
MaTepualia, rPaMOTHO M IO CYLIECTBY OTBEYAIOIIEMY Ha BOMPOC OWjieTa W HE JIOMyCKAIOIIEMY IMPH 3TOM
CYIIECTBEHHBIX HETOYHOCTEH; - IMOKa3aBLIEMy CHCTEMATHUYECKHI XapakTep 3HAHWHA IO AWUCLUILUIUHE H
CHOCOOHOMY K HX CaMOCTOSITEIbHOMY IIOTOJIHEHHIO M OOHOBIIEHHIO B XOA€ AallbHeHmeidl yueObl u
poeCCUOHATTLHOM eI TEIbHOCTH.

Ouenka «3» (KyA0BJIETBOPUTEIBHO») BBICTABIISIETCS CTYACHTY, - OOHAPYKUBIIEMY 3HAHHE OCHOBHOTO
y4eOHO-IPOrpaMMHOT0 MaTepraia B 00beMe, HeOOXOIUMOM ISl AaJIbHEHIIeH yueOnl U mpeacTosimeil paboThl
no mnpodeccuy, CHpaBISIOIIEMYCsS C BBINOJIHEHUEM 3aJaHWui, MPEeIyCMOTPEHHBIX NPOrpaMMoi; -
JOMYCTUBIIEMY HETOYHOCTH B OTBETE M MPU BBIMOJIHEHNH HHTETPUPOBAHHOTO 3K3aMEHALIMOHHBIX 33/IaHUM, HO
o0agaroImMu HeOOXOAMMBIMH 3HAHUSIMU UL UX YCTPAHEHHS IO PyKOBOACTBOM IPETIOAaBATENS.

Ouenka «2» («HEyI0BJIETBOPHTEJIbHO») BBICTABIISIETCS CTYIEHTY, - OOHAPY)KUBIIEMY CYIIECTBEHHBIC
npodenbl B 3HAHUSX OCHOBHOTO Y4eOHO-TIPOrpaMMHOIO MaTepuaia, AOMYCTUBIIEMY NPUHLUINHAIbHbBIE
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OmMOKH B BBINOJHEHUN MPEIYCMOTPEHHBIX MPOrPaMMOl 3alaHui, - MJaBIIEMy OTBET, KOTOPBIH He
COOTBETCTBYET BOIPOCY MHTETPHUPOBAHHOTO HK3aMEHAL[IOHHOTO Omiera.
Kputepun oueHuBaHus pelieHHs pacieTHOH 3aaa4u

Pewenue pacueTHoil 3a1a4u CUUTAETCS] HOJIHOCHIbIO HPAGUILHBIM, €CITT
- €CTh KpaTKasl 3allliCh yCIOBUS 3a7a4H,;

- BEPHO 3amucaHbl (GOPMYJIbI, BhIpaXkaromue Gpru3nueckue 3aKOHbI, MPUMEHEHHE KOTOPBIX HEOOXOIUMO ISt
peLeHns 3a1a91 BBIOPAHHBIM CIIOCOOOM;

- IPOBEJIEHA IPOBEPKA Pa3MEPHOCTENH;

- TpOBeIEeHBbl HEOOXOIUMBbIE MAaTeMaTHUECKHE MPeoOpa3oBaHUs M PAcyUeThbl, NPUBOMAIINE K MPABHUIBHOMY
YHCJIOBOMY OTBETY, U IIPENICTABIIEH OTBET.

Yooe1emeopumenpnvim MOXET CUUTATHCS PEIIEHHE, B KOTOPOM 3aITMCaHbl TOJBKO UCXOIHbIE GOpMYIIBI,
HEOOXOIUMBIE JJISl PELICHHS, U TAKIM 00pa3oM 5K3aMEHYEMbIil IEMOHCTPUPYET MOHMMAaHUE TPEICTaBICHHON
B 3amaue ¢usmueckoii wmomenu. Ilpum 3TOM gomyckaeTcss Haiu4yue OMMOOK B MaTeMaTHYECKUX
npeoOpa3oBaHUAX WIIM HEBEPHOM 3aIMMCH OTHOM U3 UCXOIHBIX (HOPMYJI.

Kputepuu onieHuBaHHS 0TBETOB HA TeOpeTHYECKHH BOMPOC
OueHnBaHNE OTBETOB YYALIMXCS HA TEOPETHUECKUE BOMPOCHI MPENCTABIISET COOOH MO3IEMEHTHBIN aHAIIH3

OTBETAa HAa OCHOBE TPeOOBAHUH K 3HAHUSM U YMEHHSIM TOH MPOrPaMMBbIL, IO KOTOPOH OHH OOYYaJIHCh, & TAKXKe
CTPYKTYPHBIX 3JIEMEHTOB HEKOTOPBIX BUIOB 3HAHUM U YMEHUH.

Ouenka «5» (0OTJIHYHO) - BBICTABISIETCS O0YYAOIUMCSI, KOTOPBIE:
1) nokasanu ycBOeHHE BCero o0beMa MaTepraja B COOTBETCTBUH C MPOrpamMMoii 0OydeHus,
2) npOsIBUIIM YMEHHE BBIIEIATD [JIABHOE B YCBOGHHOM MatepHale, AenaTb 0000UIeHHs U BBIBOABI,
3) OCMBICJIEHHO NMPUMEHSIIN MOJYYE€HHbIE 3HAHUS NPH MPUBEACHUU NMPHUMEPOB, UCIOIB30BAHUN HATIISAHBIX
MaTepHasoB U IJIaKaToB;
4) He nomycKau OMHOOK MPH BOCIPOHM3BENEHUH 3HAHU,
5) 6e3 3aTpyoHEHUH AaBaM OTBETHl Ha BHIOM3MEHEHHBIE BOIMPOCHI, HA KOTOPBIC HET IMPSIMBIX OTBETOB B
y4eOHO uTepatype.

Ouenka «4» (X0pomIo) - BEICTABISIETCS] 00YHAIOIUMCSI, KOTOPBIE:
1) mokasanu ycBO€HHE OCHOBHOTO 00beMa MaTepHraia B COOTBETCTBUHU C MPOrpaMMOii 0OydeHus;
2) mposIBUJIN YMEHHE OTBEYATh Ha IMIOCTABJICHHBIE BOIPOCHI,
3) MOrmM MNPUMEHUTh MOJNYYEHHbIE 3HAHUS TNPU MPHUBEICHUH MPUMEPOB, HCIOJIB30BAHUU HATIISIHBIX
MaTepHasoB U IJIaKaToB;
4) nomyckanM HE3HAYUTENIbHbIE OIMOKK TNPH BOCIPOW3BENCHHHM 3HAHHH, KOTOPBIE JIETKO YCTPAHSUIA C
MOMOLIBIO AOTIOIHUTENBHBIX BOIIPOCOB;
5) nposIBUIM HEKOTOpbIE 3aTPYIHEHHS TOJBKO MPH OTBETAX HA BUIAOW3MEHEHHBIE BOIPOCHI, HA KOTOPBIE HET
NPSIMBIX OTBETOB B Y4eOHOM JHUTEpaTYypE.

Ouenka «3» (YI0BJIETBOPHTEIBHO) - BHICTABISIETCS] O0YHAIOIIUMCS], KOTOPBIE:
1) mokasamum yCBOEHHE OCHOBHOTO OOBbEMa MarepHaja B COOTBETCTBHHM C NPOTrpaMMoil OOydYeHUs, HO
UCTIBITBIBAIN 3aTPYIHEHHSI IPH €r0 CAMOCTOSITEIbHOM BOCITPOU3BEACHUN B TPEOOBAIHM HABOISIINX BOIPOCOB,;
2) mpeArnoYUTaId B OCHOBHOM OTBEUYaTh HA BOMPOCHI BOCIIPOU3BO/ISILETO XapaKkTepa,
3) mposSBWIM TOCPEACTBEHHOE YMEHHE NPUMEHSTH IONyYeHHbIE 3HAHUS TPH TNPHUBENESHHUH IPUMEPOB,
HCIOJIb30BAHUH HArJISIIHBIX MAaTEPUaJIOB U IJ1aKaToB;
4) pomyckamu OMMOKA TPHU BOCIPOU3BEAEHHM 3HAHUH, KOTOPBIE YCTPAHSIM TOJBKO C ITOMOIIBIO
JOTIONIHUTEIbHBIX BOTIPOCOB;
5) mposiBUIM OmNpeneNeHHbIe 3aTPYIHEHHUs NMPU OTBETAX HAa BUIOM3MEHEHHBbIC BOIPOCHl, Ha KOTOpPbIE HET
NPSIMBIX OTBETOB B Y4eOHOM JHUTEpaTypE.

Ouenka «2» (Heya0BJIETBOPUTEIBHO) - BHICTABISIETCS] O0YYAIOIUMCSI, KOTOPBIE:
1) mokazanu 3HaHWE OTHENIbHBIX MOMEHTOB M3 OCHOBHOT'O 00BEMa MaTepuasia B COOTBETCTBHH C MPOrPaMMOii
00y4eHHsI, U CAMOCTOATEIBHOE BOCIIPOM3BENCHUE UX TPEOOBAIO HABOISIINX BOMPOCOB,;
2) mpOsIBUIIN 3aTPyIHEHHS JaKe TIPU MPENOCTABICHUN OTBETOB Ha BOIPOCH! BOCIIPOU3BOISLIETO XapaKkTepa,
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3)

HE YMCJIN NPUMCHATH MNOJYYCHHBIC 3HAHUA TPU MNPUBCACHUN HNPUMEPOB, HCIMOJIB30BAHHWU HATJIAAHBIX

MaTepHaJIOB U TJIAKATOB; 4) HE MOTJIM BOCITPOU3BECTH 3HAHHSI.

bl

PNy

15

21

33

3. KOMIUIEKT KOHTPOJIBHO-OOEHOYHbLIX CPEACTB /JIA TEKYHIEI'O
KOHTPOJIA.

YcTHeI# onpoc
Knaccudukanms MexaHuueckoro asmkeHusi. Knnemarnieckue BeIMYUHBL
3akonel HetoToHa. Cuiibl B MeXaHUKeE: BUA, IPUPONA, MOIYJIb, HAIPABJIEHUE.
3aKkOH BCeMUPHOTo TAroteHus. Ilepsasi, BTopast U TpeTbsl KOCMUYECKUE CKOPOCTHU Il 3EMIIU.
3akoHBI COXpaHeHUsl B MexaHuke. PeaktuBHOe ABM>keHUe. [IpuMepsl peakTUBHOIO IBUKEHMSI B IPUPOAE,
TEXHUKE, OBITY.
Mexannueckue konebanus. [TapameTpbl koneOaTenpHOro ABMKEHUs. | apMOHUUecKkue KojeOaHws..
Mexannueckue Bosnbl. [lapamerpsl BosHbl. Buastl BosH. CBOMCTBA yIIPyTrux BOJH
3BYK U ero xapaktepuctuku. [louemy BpenHO yacToe UCIIONb30BaHUE HAYIIHUKOB?
Hndpa3Byk. YIbTpa3ByK U €ro NpUMEHEHHE.
3akoHbl TepMoarHaMuky. Ternosbie asurarenu. KII1J{ ternnosoro asuraresns.

. Dnexrpuueckoe nose. CUIoBas U SHEPreTUYecKast XapakKTePUCTHKH 3JEKTPUUECKOTO MOJIs.
11.
12.
13.
14.

3akoHbI 351eKTpocTaTUky. 11onb3a 1 Bpen 3ekTpu3aluu Tel.

DNEeKTpUUECKUi TOK B MeTajutax. 3akoH Oma [Jisl yuacTKa U MOJTHOM LT .
DNIEKTPUYIECKHIA TOK B MOJYIPOBOIHUKAX. I10mypOBOIHUKOBBIE TPUOOPHI.
DNeKTPUYECKU TOK B XKMIKOCTAX. 3aKOHBI 3JiekTpoiu3a. [IpuMeHenune anexTponusa.

. DNeKTpUUecKuil TOK B razax. Buael camocTtositenpsHoro paspsaa. JInHeHass MOJIHUS.
16.
17.
18.
19.
20.

MarnuTHoe nose. J{eicTBre MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM U ABUXKYIIUHCA 3apsii.
IIpyannbl BO3HUKHOBEHUS! CeBEPHOTO CHUSHUS.

OnexkrpomarHuTHas MHAYKIUs. Onbitel @apanes. Camounaykius. UHIyKTUBHOCT®.
OnexrpomarauTtHoe none. OnbiTel I'.I'epuia DnexTpoMaruutHble BoaHbL. CBOCTBA BOJH.
[Tonyuenune u npeoOpa3oBaHUE MEPEMEHHOTO TOKA.

. Ipunnunst paguocssasu. IIpocreiimmuii aeTekTOpHBIN NpuéMHUK. Paguonokanms.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

3aKOHBI TEOMETPUUECKON ONTHKH.

Onrrueckue >¢dexTrl B armochepe 3emnn. Huxanii 1 BepXHUH MEpaku. X0 JTy4dei.
BonHoBBIE cBOliCTBa cBeTa: HHTEpepeHIs, TUPPAKIHS, AUCTIEPCUS U MTOJSIPU3ALIUS CBETA.
UndpaxpacHoe uznyuenue. Mcrounnku. Coiictea. [Ipumenenue.

YaprpaduoneroBoe nznyuenue. CBOWCTBA, MPUMEHEHUE.

Pentrenosckoe uznyuenue. CBoiicTBa, IpUMeEHEHUE.

KopnyckynsipHo — BONHOBOM Ayannu3M cBeTa. POTOHBIL.

SIBneHus1, MOATBEP KAAOIINE KBAHTOBYIO puponay ceera. Potosddexr. [laBnenue ceera.
CtpoeHue aToMa U aTOMHOTO sizipa. SlnepHble CUJIbL.

S nepHble peakunu. Peakiiuu fneaeHust U CHHTE3a aTOMHBIX sAep.

PanuoaktuBHOCTh. CBONCTBA PauOaKTUBHOTO U3NyueHus. [Ipumenenue.

. Hocrynatel H. bopa. Ctpoenue Bonopona no bopy. Mcnyckanue v nornomenne u3aydeHus aToMaMu.

CHGKprI HUCITYCKAaHWA U MOTJIOMICHUSA.

IpakTuyeckue 3aHATHS

IIpakTuyeckoe 3anaTue no teme «Kunemaruka»

1. Ha ropu3oHTaJbHOM y4YacTKe IMyTH aBTOMOOMJIb €Xajl CO CKOPOCThIO 72kM/ 1 B TeueHue 10 MuH, a
MOIBEM OH MPEOAOJIEN CO CKOPOCThIO 36kM/4 32 20 MuH. Uemy paBHA CPEIHsISl CKOPOCTh
aBTOMOOWJISI HA BCEM MyTH?

2. Ot npucTaHu OTHPABHIICS TEIUIOXOM CO CKOpPOoCcThiO 18 km/4. Uepes 2 vaca BCen 3a TEIUIOXOJ0M
OTMPABUJICS KaTep CO CKOPOCTHIO 54 kM/4. 3a Kakoe BpeMsl KaTep JOTOHUT TETLIOXO. ?
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KakoBo yckopeHue noesna, eciii, uMesi Py MOAX0Ae K CTAHIIUY HA4aJbHYI0 CKOpocTh 90 KM/4, OH
ocTaHoBWiICH 3a 50 ¢?

4. Omnpenenurte yCKOpeHHE caMmoJieTa U NpoiiieHHbIi uM 3a 10 ¢ myTh, eciii CKOpPOCTh caMmoJieTa
yBEJIUYHIIACh 32 3TO BpeMst co 180 mo 360 km/4.
5. JIBDKHUK CIYCKAaeTCsl ¢ TOPbI HaYapHOU 6 M/c 1 yckopeHuem 0,5 m/c*. KakoBa minHa rOpBbL, €CIU
CIIyCK C Hee mpoaoirkaics 12c¢.
6. JlBurascse ¢ yckopenueM 0,6 M/c%, aBTOMOGHIIb OCTAHABIIMBACTCS yepes 20 ¢ mocne Havyana
TOPMOJKEHHsI. UeMy paBHA CKOPOCTb aBTOMOOMIISL B HAYaJIe TOPMOKEHHSI?
7. M4 GpolueH moa yriioM K ropu3oHTy. Bpemst ero nosera 4 ¢. PaccunTaiite HanOOIbIIYO BBICOTY
MOABEMA MsT4a.
8. KaxkoBsa BbIcOTa 31aHUs, €CJIU KaIlIA Najala C KpbIU B TeueHue S c?
9. Kamens OporineH noj yriom 30° k TrOpPU30HTY €O ckopocThio 10 M/c. Ompenenute Bpemst mojieTa
KaMHsl.
10. Teno ceoboaHo manaet ¢ BbICOTHI 80 M. KakoBo ero nepemeneHue B MOCISTHIOW CEKYHIY
najgeHus’?
11. IIkoabHUKM UTPAIOT B M4, Opocast ero Apyr apyry. Kakyro HanOOIbIIyO BEICOTY JOCTHTHET MY
BO BpEMs1 UIPbI, €CJIU OH OT OJJHOTO UIPOKa K IPyroMy JIEeTUT t=2c?
12. Tlpu paBHOMEPHOM ABIIKEHHH I10 OKPYKHOCTH paauycoMm 10 cMm teno cosepiuaet 30 000pOTOB B
MUHYTY. OnpenenuTe LEHTPOCTPEMUTEIBHOE YCKOPEHHE.
13. Ompenenute CpeqHIOI OPOUTANBHYIO CKOPOCTb CIIYTHHKA, €CJIH BBICOTA €ro OpOUTHI Hal 3eMiei
pasna 1200 xm, a nepuon obpamenun paser 105 mun. Pamuyc 3emmn paBen 6400 kwm.
14. KakoBa ckOpOCTb TOUEK Ha ITOBEPXHOCTU 3eMiu Ha skBatope? Panuyc 3emnu pased 6400 km.
15. Tlepuon BpameHus miatGopMbl KapyceapbHOro ctaHka 4¢. Halinnre CKOpOCTh KpallHUX TOYEK
1aT(OPMBI, YAAJEHHBIX OT OCH BPAIIECHUS HA 2 M.
OTtBeThI
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
48 la |05 5 108 |12 20m | 125 |1c |35m |49 1 7,6 464 | 3,14
KM/d et | mich | M M/c M M et | km/c |mlc | mlc
750
M

IpakTunyeckoe 3anarue no reme «/Iunamuxa»

1.

2.

(9%

MMapux maccol 1 kr ABUKeTCS C yCkopeHuem 50 cm/c?. Onpenenure cuity, JEHCTBYIOLIYIO Ha
LIapUK.

Cuna 2mH peiicTByer Ha Teno maccoii 5 r. Halinure yckopeHue, ¢ KOTOPbIM JBUKETCS TEIO.

Ha rpy3, ABIKyLIHMIiCS BEPTUKAIBHO BBEPX C YCKOpPEHUEM 2 M/ ¢, 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*?

Baronerka maccoii 200 kr nBmkercss paBHOMepHO. C Kakoi cuioit padouunii TOJNKaeT BArOHETKY,
ecnu ko3¢ dunueHt 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 Maccol 25Kr ¢ MOCTOSTHHOMN crtoit 150H,
HarpaBJIeHHON ropuzoHTainbHO. Kakoe paccrosiHue nmpoenyt canku 3a 10 ¢, ecnu koadppuinert
TPEHUs N0JI03bEB CAHOK O CHer paseH 0,5 ?
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8.  PaBHOYCKOpPEHHBIH MOABEM TeJIa MAacCOl 75 Kr Ha BbICOTY 15 M mponommkancs 3 ¢. Onpenenute Bec
rpy3a npu noabeme.

9. Uepes 610K, MACCOH KOTOPOTO MOXKHO MpeHeOpeyb, IePEeKNHyTa HUTh, K KOHIIAaM KOTOPOH
MOABELIEHBI IB€ THPU MaccaMu 2 Kr U 6 kr. HailTu Cuily HaTs’K€HUsI HUTU NPU JBUKEHUU TUPD.

10. Kocmuueckuii kopaOib COBEpIIAET MATKYIO MMOCAAKY Ha JIyHy, IBUTAsCh 3aMEIJICHHO B
BEPTUKAJIBHOM HaIPaBJIeHUH (OTHOCUTENBHO JIyHBI) C TOCTOSHHBIM YCKOpeHHeM 8,4 m/c%. CKOMBKO
BECUT KOCMOHABT Maccol 70 Kr HaAXOMSALIUICS Ha TOM KopadJie, eclii yCKOpeHne CBOOOTHOTO
nagenust Ha Jlyse 1,6 m/c??

OTBeTEI
1 2 3 4 5 6 7 8 9 10
0,5H 0,4 m/c” 2,5 Kr 150 H 1200H |22 cm 50 m 985 H 30H 700 H

HpaKanecmoe 3aHATHE 10 TeMe «3AKOHbI COXPAHEHHA B MEXAHUKE»

1. KakoBa CKOpPOCTb OTHAYM PY>Kbsi MACCOM 4 KI' IPU BBUIETE U3 HETO MYJIU MACCOU 5 T' CO CKOPOCTHIO
300 m/c?
2. Teno maccoii 1 kr IBHKETCS pABHOMEPHO TIO OKPY3KHOCTHU CO CKOPOCThIO 2 M/c. Ompenenure

HU3MCHCHUE UMITYJIbCA TEJA IMOCJIC TOTO, KaK OHO HpOfII[GT HUETBEPTDH OKPYKHOCTH.

3. Kakoii noreHumanpHoM 3Heprueii obnanaet Teno maccor 200 Kr, MOIHATOE Ha BBICOTY 15 M?

4. JlnuHa HepeopMUpOBaHHOH MPYKUHBI paBHa 15 cMm. B pesyibrare nedopmannu e€ niuxa
ynsomnack. Kakoif 3amac sHeprum noiyduia npyskuHa, eciu eé xéctkoctb 400 H/m?

5. Kamenp OpomeH ¢ BBICOTBI 2 M ITOJT HEKOTOPBIM YTIIIOM K TOPU30HTY € HAYAJIBHON CKOPOCTHIO 6 M/C.

Haiinute ckOpOCTb KaMHs1 B MOMEHT MAJICHUs HA 3EMITIO.

6.  Kabuna nmudra SOOKT mogHUMAaeTCss NOABEMHBIM KPAaHOM Ha BBICOTY 20 MeTpoB 3a 10 cexyHz.
OmnpenenuTe CpeAHIO MOIIHOCTb KPaHa, pPa3BUBAEMYIO NP MOIBEME.

7. C Tenexxxku Maccoit 210 Kr, ABIIKYLIEHCS TOPU3OHTAIBHO CO CKOPOCTHIO 2M/C, B ITPOTUBOIIOJIOKHYIO
CTOpPOHY npbIraet yenosek Maccoi 70 kr. Kakosa CkOpOCTb 4enoBeKa NpU NPBLKKE, €CJIH CKOPOCTh
TEJISKKH CcTajia paBHa 4M/c.

8.  Kakyro paboty coBepiiaer 4eaoBeK MOJHUMAIOIUN TPy3 2 Kr Ha BBICOTY 1,5 M ¢ yckopeHuem 3 M/ c*?

9. ATomMoOmib Maccoit 1,5T nBUXKeTCs C MOCTOSIHHOHN CKOpocThio 27km/4. Koaddurment
CONPOTHUBJIEHUs IBUKEHUIO paseH 0,02. Kakyr MOIIHOCTB NPU 3TOM Pa3BUBAET ABUTATENb
aBTOMOOUJIA?

10. Temo maccoii 2kr cBOOOAHO MagaeT B TeueHnH 6 ¢. Onpenenure KHHETHYECKYIO SHEPTHIO TeJa B
KOHLIE TMaJIeHus.
OTtBeTbl

1 2 3 4 5 6 7 8 9 10

0,375 28kr | 30kk |45k |87wmc |10kBr |4 wm/c 39 ik | 2,25kBT | 3,6k]Tk
m/c *M/C

[pakTuueckoe 3ansaTue no reme «OcHoBbl MKT»

—

Brraucnure cpenHio KBaIpaTUUHYIO CKOPOCTb MOJIeKyJ azora rpu 0° C.

2. CKoJbKO MOJIEKYJ cofepskuTcst B 2 M~ rasa npu nasneHuu 150 xIla u remneparype 27°C?

3. PaccuuTaiite naBjeHue, KOTOPOE MPOU3BOIAT MOJIEKYJIbI ra3a Ha CTEHKH COCyJa, €CliM Macca rasa 3 T,
ero o6bem 0,5¢107 v, a CpeaHss KBaIpaTU4HAs CKOPOCTh MoeKyJt S00 m/c.

4. Ilpu xaxoil TeMnepartype cpeaHss KBaApaTU4Has CKOPOCTb MOJIEKYJI a30Ta PaBHA BTOPOM

KOCMHUYECKOW CKOPOCTH JJIs1 3eMITH?
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5. B 6amnmone odvemom 100 51 HaxonuTcest 2 r kucnopoaa npu remneparype 47°C. UeMy paBHO aBJieHHE
rasa B 6amione?

6. Ilpu nzorepmuueckoM mporecce 00beM rasa yBeluuuics B 6 pa3, a 1aBJIeHHE YMEHBIINIOCh Ha
50xI]a. OnpenenuTe KOHEUHOE NaBJICHUE rasa.

7. B mporecce U30XOPHOTO OXJIAXKIEHUS TaBJIEHUE Ta3a YMEHbINIUJIOCH B 3 pasa. Kakoii Obiia HavanbHast
TeMIiepaTypa rasa, ecjiu KOHEUHasi TEMIepaTrypa ctana paBHOH 27 rpaaycoB LENbCHs?

8. Ilpu naBneHuu 10° Ia u temmneparype 15 °C Bo3nyx umeer o0bem 2 1. [Tpu kakoMm NaBieHUH JaHHAs
Macca Bo3ayxa 3aiiMeT oObeM 4 1, eciiu Temrepatypa ero cranet 20°C?

9. B mpouecce n300apHOro OXJIAKACHUS 00BEM UICATBHOTO ra3a yMeHbIIIIICS B 2 pa3a. Kakosa
KOHEYHAas TeMIiepaTypa ras3a, €CJii ero HauajbHas TeMiiepaTypa pasHa 819 rpanycos uenbcus? Macca
rasa nocTOsIHHa.

10. Uemy paBHa KOHLEHTpaLusl MOJIEKYJ kuciopozaa, ecnu gasnenue 0,2 Mlla, a cpenssas kBagpaTu4Has
CKOpOCTh MOJIEKy paBHa 700 m/c.

OTBeThI

1 2 3 4 5 6 7 8 9 10

490 m/c | 7,2 5410 1,41-10°K | 1662 10k[la |[900K [0,49¢10° | 546 K |2,3+107

10" Ia Ia Ia M

[pakTuueckoe 3anaTHe N0 TeMe «OCHOBBI TEPMOANHAMHKH)

f—

10.

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

Asot Maccoii 280r ObLT Harper mpu MocTostHHOM fasyieHnd Ha 100 rpanycos Llenbcust. Onpenenuts

padoTy, KOTOPYIO COBEpPINAET a3 MPHU PACIIUPEHHH.

Ia3, pacumpsisicb n300apHO NP TABJIEHUU 2¢ 10° Ia, cosepiaet padory 200/:x. Onpenenure
NepBOHAYANBHBIA 00BbEM Ta3a, €CIIN ero KOHEUHBIH 00beM oKkazaics 2,5 .

Kakyro paboTy coBepImuT BO3AYX, PACUIUPSISICH U300apHO MPH AaBJICHUU 2¢10° Ia , €CIIA €r0 HarpeTh
Ha 17 °C? IlepBoHavanbHbIi 00BEM BO3yXa paBeH 15 M, @ ero temneparypa passa 0 °C.

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

teriotel 9,4 MJxx. Onpenenure paboTy rasa ¥ U3MEHEHUE ero BHYTPEHHEH YHEPTHH.

WneanbHbIN OMHOATOMHBIN T'a3, B3STHIA B KOJIMUYECTBE IBYX MOJICH, pacmupsiercs 0e3 TeriooOMeHa ¢
OKpyxaroiei cpenoii. TemnepaTypa raza B xoze pacuupenust ymenbiunach Ha 10° C. Onpenenure

paboTy, COBEPIIEHHYIO Ta30M.

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

455° C, a xonomunbHuka - 273° C?

KIIJ] TermoBoro aeuratens paseH 15 %. Kakoe KONIUYECTBO TEIUIOTHI IEPEIaHO OT HArpeBaTess

pabodemMy Teny 3a BpeMsi, B TeUeHHE KOTOporo cosepiineHa padora 150 JIx?

KakoBa pa3HOCTb TeMIiepaTyp HarpeBaTess U XOJIOAWIbHUKA UAEANTbHOIO TEIIOBOrO ABUTATENs, €CIIN

TeMniepatypa Harpesatens paBHa 400K, a makcumanpHoe 3HaudeHue KIIJ[ pasHo 20%

Onpenenure KII/] TennoBoro asuraress, €ciid KOJIUYECTBO TEIJIOTHI, OJyUYEHHOE OT HarpeBaTes 3a

UK, paBHO S00/IK, @ KOTMYECTBO TEIJIOTHI, OTAAHHOE XOJIOAWIBHUKY 32 UKL, cocTaBiseT 400/1x.
OTtBeTnl

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
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IIpakTHyeckoe 3ansTHE MO Teme «CBOHCTBA NapoOB»

1.

Kakoe xomuecTBo Termiorsl norpedyercs miist odpamenus B nap 200 r BOAbI, B3STOH NpU
temnepatype 20°C? Y nenbHas TemnoeMKocTh Bofbl pasHa 4200 1x\(kr+°C), yaenbHas Temnjora
napooOpa3oBaHus BOAbI paBHa 2,3 MJIK\KT.

Temneparypa Bo3ayxa pasHa 16° C, Touka pockl 6° C . Onpenenure OTHOCUTENBbHYIO BJIAXKHOCTh
Bo3ayxa. [laBneHue HaceieHHoro napa npu 16°C pasno 1,813 klIla, a npu Temnepatype 6° C - 0,933
klIa.

OTHocuTeNbHAS BJIAKHOCTh BO3yXa BeuepoM npu temneparype 15°C pasna 60%. Breimaner nu poca,
€CJIM HOUbIO TeMIrepatypa nonusutcs 1o 8 °C? JlaBnenue HacoieHHoro napa npu 8°C passo 1,06
klla, a nmpu Temneparype 15°C — 1,71 «lla.

Ha cxonpko rpagycos Harpeetcs 10 Kr BOABI 32 CHET SHEPTUHU, BBIACSAIOLIEHCA OPU KOHAEH A 1 Kr
napa? YaenpHast TeTUIoeMKOCThb Bogbl paBHa 4200 Jx/(xr » °C), ynenpHast TEIUIOTa Napoodpa3oBaHMs
BOZBI paBHa 2,3 MJK/KT.

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

OTtBeTbl

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.

(9%

10.

I1.

12.

C kaxoli cusol B3auMOAENCTBYIOT /1Ba 3apsna no 10HKn Haxopsiuecs Ha pacCTOSHUU 3 €M APYT OT
apyra?

Ha xakom paccrossaun apyr ot npyra 3apsiasl 1MxKn u 10 HKn B3aumopeiicTByroT ¢ cunoi 9mMH?

Bo ckonbko pa3 HaIO U3MEHUTH PACCTOSTHUE MEXAY 3apsiaMU MPU YBEIUYEHUH OJHOIO U3 HUX B 4
pasa, uToObI CHJIa B3aUMOJIEHCTBUS OCTAJIaCh MPEKHEN?

B nexoropon Touke noss Ha 3apsg 2HKa neiictsyer cuna 0,4 mxH. Halitn Hanps>keHHOCTB MOJIA B
5TOU TOUKE.

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

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

JIBa ONMHAKOBBIX TOYEUHBIX 3apsiia HAXOAATCs Ha paccTosiHun 60cM. MIX 3apsinsl paBHbI 40107 Kn
0,810 K. ITapuku NpUBOAAT B CONPUKOCHOBEHHUE, & 3aTE€M YAASAIOT HAa MIPEKHEE PACCTOSTHUE.
Onpenenuts cuily B3aUMOAENCTBUSI [1OCJIE€ COMPUKOCHOBEHMSI.

B Bepmmnax kBaaparta coO CTOPOHOU a MOMEIIEHBI 3apsiibl [0 10°° K. Kaxoi OTPHULIATEbHBIN 3apsif
HY>KHO TIOMECTUTD B TOUKE MEPECEUeHUs TuaroHaiei, 9roObl BCs CHCTEMa HaXOMIaCh B PABHOBECHH ?
JIBa ToueuHbIx 3apsaa 2 MkKu u 1MkKi pacnosnoskeHbl Ha pacCTOSIHUU 2 M APYT OT Apyra. Uemy paBHa
BEJIMUMHA HANPSKEHHOCTHU 3JIEKTPOCTATUUECKOIO MOJIs B CEPEIMHE OTPE3Ka, COEANHSIOLIETO PsabI?
Opnnoumennsle 3apsaapl o 0,1 MxKun kaxapiii HaXoASTCs Ha pacCcTOSIHUM 6 cM Apyr oT apyra. Halinure
HAIPSKEHHOCTD MOJIS B TOUKE, YAAJICHHON Ha 5 CM OT KaXKJ0ro U3 3apsiioB.

Pasznonmennsle 3apsasl no 0,1 MxKi kakaplil HAXOAATCS HA pACCTOSTHUU 6 CM APYT OT Apyra.
Haiinure Hanps>k€HHOCTD NOJIA B TOUKE, YAAJEHHON Ha 5 CM OT KaXI0ro U3 3apsifoB.
DneKTpoCcTaTHUECKOe MoJie 00Pa30BaHO 3apsSAOM 1,7-10° Kx1. Paccunraiire, Kakyro paboTy Hazmo
COBEPILIUTb, YTOOBI 3apsia 4 10° Kn MEePEHECTH U3 TOUKH, YAAICHHON OT nepBoro 3apsiaa Ha 50 cm, B
TOYKY, YAQJICHHYIO OT 3TOTrO K€ 3apsia Ha 5 CM.
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13. /IBa TOUEUHBIX 3apsna 4010 K1 u 8210 K1 HaxoasiTest Ha paccrossauu 80 cM npyr ot apyra. Ha
CKOJIbKO U3MEHUTCS NOTEHIUAIbHAS SHEPTUs X B3aUMOAECHCTBHUS, €CIIN PACCTOSHUE MEXIY HUMU
Oyner pasHo 1,6M?

14. MMapuk maccoii 1,6 kr u 3apsaaom 4 10" Kt gBikercs 13 Touku ¢ norenuuanoM 1400 B B TOUYKY,
MOTeHLMA KOTOPOH paBeH Hymo. Haliaute nepBoHavaibHYIO CKOPOCTh INAPHUKA, €CJIU €r0 KOHEYHAast
ckopocTh paBHa 0,4 m/c.

15. Hanpsis>keHHOCTh OTHOPOIHOTO 3JIEKTPOCTATHYECKOrO MOJIsl paBHA S 10° H/K . Kakyro paboty
COBEPLIUT I0JIE 10 NEPEMELIEHUIO 3apsiaa 2¢10™ K1 Ha 20 cM 1o HAIpPaBJIEHUIO JIUHUN
HaNPsDKEHHOCTHU 3JIEKTPOCTATUYECKOTO 1MOJIA?

16. Ha nByx mpoBOAsIINX KOHLIEHTPHUECKUX cdepax ¢ paauycamu 20 cM u 40 cM HaxonsaTces 3apsiast 0,2
MkKn u -0,3 MxKi cootBercTBeHHO. Halinure HaNpsik€HHOCTD 3JIEKTPOCTATUYECKOrO MO Ha
paccTostHuN 60 CM OT MOBEPXHOCTH BHEIIHEH chepsl.

17. Ilnomans ka>kaoi MIaCTUHBI IUIOCKOro KoHAeHcatopa 200 cM?, a paccTostHuE MEXAy HUMHU | cM.
Hafinute 3HEpruto 3J1EKTPOCTATUYECKOrO TOJIS, €CJIN HAMPSKEHHOCTD MOJIS S 10° H\K.

18. Onpenenure 3J1€KTPOEMKOCTh KOHAEHCATOPA, AJIsl U3TOTOBJIEHHSI KOTOPOrO MCIOIb30BAIN JIEHTY
amoMuHueBor Gosbru nauHOH 2 M 1 mupunoii 0,1 M. Tonmuaa napapuHIPOBaHHON OymMaru paBHa
0,1 mm. Kakas sHeprust 3amaceHa B KOHACHCATOPE, €CIIM OH 3apsikeH 10 pabodero Hanpsokenus 400 B?
JusaekTpuueckast IpOHULIAeMOCTh napadrHa paBHa 2,1.

19. Pa3HOCTE NOTEHLUAJIOB MEXKY MJIACTUHAMU IJIOCKOTO BO3AyLIIHOro konaeHcaropa 150B. ITnowans
KakI0M rnacTiHbl 1,20107 M7, 3apsa - 5S¢ 10 Kx1. Ha kaxom PacCTOSsHUU APYT OT Apyra HaXOOsTCs
TJIaCTUHBI?

20. I1nomanp NaacTUH MIOCKOrO BO3AYLIHOTO KOHAEHCATOpa PaBHA 107 PacCTOsIHUE MEXNY HUMH
SmmM. Jo KakOl pa3HOCTH MOTEHIUANOB ObLT 3apPsKEH KOHIEHCATOP, €CITH MPH €r0 Pas3psiaKe
BBIIEHIIOCH 4,2¢107 JLx sHeprun?

OTBernI
1 2 3 4 5 6 7 8 9 10
1mMH 10 cm 2 200 B/m | 24mxH | 40 xB/m; | 1,44107 | -9,6+107 | 9000 576
10xkB/M |H Kn H/Kn kH/Kn
11 12 13 14 15 16 17 18 19 20
432 1,110 | 0,18 xx | 0,3 m/c | 0,02 Tk | 900 220 2,510° [32mm |2,2+10
kH/Kn Jix H/Kn MK /Jx o; B
2.8+10°
Jlx

HpaKanecxoe 3aHATHE 0 TeMe «3AKOHbI MOCTOAHHOI0 TOKA»

1. Omnpenenurte CONpPOTUBIEHUE METHOTO MPOBOJIA, €CJIU IPU CUJIE TPOTEKAOLIEro B HeM Toka 10 A
HaIpPsKEHUE Ha €ro KOHLAax pasHO 4 B.

2. KakoBa cusia TOka OPOBOJHHUKE, YEPE3 MONEPEUHOE CEUCHUE KOTOPOTro 3a 2C NPOXOAUT 12+10"
3JIEKTPOHOB? 3apsi 3JIEKTPOHA PaBEH 1,610 Ku.

3. ConpotuieHue BoNbHpaMOBON HUTH 3JieKTprueckoit nammnouku npu 10°C pasHo 50 Om. [{o kakoi
TEMIIEPaTyphbl HArpeTa HUTh, €CIIH €€ CONpoTuBJIeHHe paBHO 550 Om? TemneparypHblil ko3 pdHuuneHT
conpoTuBIeHus Bombdpama 5+107° K.

4. Amomunuesas npososioka mpu 0°C umeer conporusnenue 4,25 Om. Kakoso Oyzner conporusieHne
sToi poBosioku nipu 200°C? TemnepaTypHbIil KO3QPHUIMEHT CONPOTUBIICHUS ATIOMUHUS 4° 107 K.

5. Haiinurte conpoTUBIEHNE CXeMBbI, N300pakeHHON Ha pucyHKe, ecin R; = Rz = 2 Om, R3=R4=4 Om.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Halignte conpoTuBAEHME CXEMbI, N306PaXXeHHOW Ha PUCYHKe, ecnn Ri =2 Om, R2= R3=2 Om, R4=
R5=4 Owm.

Mpwn 3aMbIKaHNM UCTOYHUKA TOKa Ha pe3ncTop conpoTtusiieHnem 3,9 Om cuna Toka B Lenu 0,5 A, a
Nnpu 3aMblKaHUM UCTOYHMKA TOKA Ha pe3ncTop conpoTmusneHnem 1,9 Om cuna Toka 1 A. Halignute 94C
WUCTOYHMKA W ero BHYTPeHHee COMPOTUBJIEHUE.

Mpy NOAKNKOYEHUM NTAMNOYKU K NUCTOYHUKY ToKa ¢ 3 C 4,5 B BoIbTMETP nokasas Hanps>XeHne Ha
namnouyke 4 B, a amnepmeTp - cuny Toka 0,25A. Kakoro BHyTpeHHee CONpoTUBeHNe baTapen?
Kakoe KOnnM4ecTBO TensioThbl BbILEINTCA B NPOBOAHUKE conpoTmuBieHnem 6 Om 3a 20 ¢, ecnm no Hemy
TeyeT TOK 4 A?

3nekTpuyeckas NaNTKa nmeeT aBe cnupanun. MNpu BKAKYEHUW 04HOM U3 HUX Boja 3akmnaeT yepes 15
MUHYT, NpW BK/KOYEHUN Apyroi - vepe3 30 MyH. Uepe3 Kakoe BpeMs 3aKMMNUT BoAa, ecnm obe
crnmpanu BKIKUYNTL NapansiesibHo?

D1eKTPOMOTOpP BKJ/IHOYEH B CETb MOCTOAHHOIO TOKa HanpshkeHuem 220 B. ConpoTuBieHne 06MOTKHM
moTopa 2 OMm. Cuna noTpebnsemoro Toka 10 A. Hanante KIMJ moTopa.

[Be namnbl HakanueaHua Mol HocTbio 100 BT 1 80 BT paccumTtaHbl Ha HanpsbkeHne 120 B. Kakyto
MOLLHOCTb OyfeT NoTpebnATb Kaxaas fnamna, ecnvm UxX BKAKUUTL B CeTb € HanpsxeHnem U = 120 B
nocsefoBaTesibHO?

DneKTpuyeckas neyb Aas nNaaBKy MeTanna notpednseT Tok 800 A npm HanpshkeHUn 60 B. CKonbko
TensoThbl BblgeNseTcs B nevu 3a 1 MnH?

Mpwn anekTpocBapKe cuia Toka gocturaeT 200 A. KaKkoii 3neKTprUYecKuii 3apsi NpoxoanT yepes
norepeyvyHoe ceveHne 3NeKTposa 3a 5 MUH?

Akkymynatop ¢ 34C E = 6B 1 BHYTpeHHUM conpoTussieHneM r= 0,1 OM NnTaeT BHELWHIO Lenb C
conpotmerieHnem R = 12,4 OM. Kakoe KO/iM4ecTBO Tens0Tbl Q BblAeNnTCA BO BCEN Lenw 3a Bpems t =
10 MuH?

Pa3HOCTb MOTeHLMANOB B CETU 3apSAAHON CTaHUUM paBHa 20 B. BHYTpeHHee CONpoTUBAEHNE
aKKyMynsTopa, NocTaB/IeHHOr0 Ha 3apsaKy, pasHo 0,8 OM; B HaYa/ibHbIA MOMEHT BPEMEHM €ro
ocTtaToyHasa 9[C paBHa 12 B. “Kas MOLWMHOCTb 6YAeT pacxofoBaTbCs CTAHUMEN Ha 3apsAaKY
aKKyMyniaTopa npu 3TUX YCNoBMAX? NKas YacTb 3TOW MOLLHOCTM 6yAeT pacxofoBaTbCs Ha
HarpeBaHue akkymynsaropa?

Mpu NoAKAKYeHNM BOSIbTMeTpa conpoTmeneHneM Rv= 200 OM HenocpeaCcTBEHHO K 3aXumam
MCTOYHMKaA OH Nnoka3sbiBaeT U = 20 B. Ecnu Xe 3TOT UCTOYHUK 3aMKHYTb Ha pe3ncTop
conpoTtussieHnem R = 8 Om, 10 cuna Toka B uenu 12= 0,5 A. Onpegenute 34C 1 BHYTpPeHHee
CONPOTUBI/IEHMNE NCTOYHMKA.

OnpegennTe cuy TOKa KOPOTKOI0 3aMblKaHUSA AN UCTOUYHMKA, KOTOPbIA Npu cufe Toka B Lenun 1=
10 A nmeeT nonesHy mMowHocTb P1= 500 B~ a npu cune Toka I12=5 A — mowHocTe P2= 375 B”
NHpeHcaTop EMKOCTbIO 2 MK® BK/IOUEH B Lenb (puc. 15.12), cogeprallyto Tpu pesmcTopa n
UCTOYHMK NOCTOAHHOIO Toka ¢ 34C 3,6 B 1 BHyTpeHHUM conpoTmBieHnem 1 OM. *NpPOTUBNEHUSA
pesnctopoB R1 =4 Om, R2 =7 Om, R3 = 3 Om.
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20.

c

Puc. 15.12
OnpegennTe napameTpbl MCTOUHUKA TOKA, €C/IN M3BECTHO, YTO MaKCUMasibHasi MOLLHOCTb, paBHast 40
BT, BblgensieTca npu nogK/AOUYeHUN pe3ncTopa conpoTueieHmem 10 Om.

OTBeTbI

1
0,4 Om

11
91 %

2 3 4 5 6 7 8 9 10

9,6 A 20100C 7,65 Om 6 Om 2 Om 2B; 01 2O0Owm 1920 Ax 15 mMuH
Owm

12 13 14 15 16 17 18 19 20

19 BT; 2,88 60000 1728 Ik 200 BTt; 24B;40 20 A 4,2*10'6 40 B

25BT M [k Kn 80 BT Owm Kn

MpakKTuyeckoe 3aHATNE MO TeMe «MarHUTHOe MoJsie»

1

MpsMONNHERHbIN NPOBOAHUK ANIMHHOK 0,4 M NOMELWEH B OAHOPOAHOEe MarHUTHOe Mosie
nepneHANKYAAPHO NNHMUAM MarHUTHON MHAYKUuK. OnpegennTte NHAYKLUKO MarHUTHOMO Moss, ecnu
npu cune Toka 2 A Ha NPOBOAHUK AelicTBYeT cuna 4 H.

KakoBa cuia Toka, NpoxogsaLero no npsmMosIMHeNHOMY NPOBOAHMKY, PacrosioKeEHHOMY
nepneHANKyYNApPHO OL4HOPOLHOMY MarHUTHOMY MOJII0, €C/IN HA aKTUBHYIO YacTb MPOBOAHMKA ANIMHOWA
40cm pgeiicTByeT cuna B 20H npu MHAYKUUM MarHUTHOro nonsa 10Tn?

Uemy paBHa MHAYKLUA MarHUTHOIO NOJSA, eC/IN Ha NPAMOYTOo/ibHYI0 paMKy, cuna Toka B KoTopoit 0,5
A, geficTBYeT MakKcUMa/bHbIA BpaLlaloLwnim MOMeHT 1 "2H>>M? Pasmepbl pamkn 20x30 CM2.
OnpegennTe AAVHY aKTUBHOM YacTy NPSAMOSIMHEAHOrO NPOBOAHNKA, MOMELLEHHOr0 B O4HOPOHOE
MarHMTHOE nose ¢ MHAyKuueir 400 Tn, ecnn Npy cue Toka 2,5 A Ha Hero geicTByeT cvuna 100 H.
MpoBoAHUK pacnonoXeH nog yriom 30° K IMHUAM UHOYKUWUA MarHUTHOIO Noss.

MoA KakyM Yraiom pacrnosioXkeH NpsiMONNHEHbI NPOBOAHUK K IMHMAM MHAYKLUN MarHATHOrO Mons
C MHAyKumein 15 Tn, ecnu Ha Kaxable 10 cM anMHbI NPOBOAHMKA AelicTBYeT cuna B 3 H, Korga no
HeMy MPOXOAUT TOK 4 A?

MbinnHKa ¢ 3apsgom 10'6Kn 1 maccoin 1 mr BneTaet B 04HOPOAHOE MAarHUTHOE MOJie U ABMXKETCA Mo
OKpPY>XHOCTU. OnpefenuTe nepuos obpalleHns MblIMHKA, eCn MOAYNb UHAYKLUW MarHUTHOIO Nons
paBeH 1 Th.

[Ba napansienbHbIX NPOBOAHMKA, CU/1a TOKa B KOTOpbIX Mo 100 A, Haxoasatca B Bakyyme. Onpegennte
paccTosiHMe MeXAy NPOBOAHUKAMM, eCnun BCIeACTBUE UX B3aUMOLECTBMSA Ha 0TPE30K NPOBOAHMKA
ANvHoOWM 75 cm gelicTByeT cmna 0,05 H.

MbINMHKa, 3apsg KoTtopoii 10'5Kn n macca 1 mr, BfieTaeT B OAHOPO/JHOe MarHUTHOE MoJie C MHAYKLMEN
1 Tn v gBmKeTcs No oKpy>XHocTU. CKoMbKO 060p0TOB cAenaeT nbl/ivHKa 3a 3,14 ¢?

KakoBa cua Toka B ABYXNPOBOAHON IMHUM NMOCTOSAHHOMO TOKa, eCNKn cuia B3aMMOLeNCTBUA MeXAY
NpoBOLaMN Ha KaxKabIA MeTp ANMHbI paBHO 10'4H, a paccTosiHMe mMexay nposojgamu 20 cm?
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10

I1.

12.

13.

14.

. JIBa mapajuiepHbIX AJIUHHBIX TPOBOJHUKA PACIIONIOKEHBI B BAKYYME HA PACCTOSSHUM 4 CM APYT OT

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

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

Omnpenenute CHITy TOKa B IPOBOIHUKE, €CIIH OH MPUTATHBACT K ceOe mapauiebHbIi MPOBOAHUK
nnuHOM 2,8 M ¢ TokoM 58 A, ¢ cuoi 3,4-10’3 H. Paccrosiune mexay npoBogHukamu 12 cm.
DIIeKTPOH BlleTaeT B MAarHUTHOE M0Ji€ MEePIEHIUKYISIPHO IMHUSAM HHAYKLHUH CO CKOPOCTBIO 107 m/c.
Haiinure MHAYKLIMIO MOJISA, €CIU 3JEKTPOH OMUCAI B IOJIE OKPY>KHOCTh PaANYCOM 1 cM.

JIBa mapajuiespHbIX NPOBOJHMKA, CUJIa TOKA B KOTOPBIX ONMHAKOBA, HAXOASATCS HA PACCTOSAHUU 8,7 cM
Apyr OT Apyra u nputsarusarorcs ¢ cuioin 0,025 H. Kakosa cuna Toka B IPOBOJHUKAX, €CIU AJINHA
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

IIpakTH4yeckoe 3aHATHE N0 TeMe «XapPaAKTePUCTHKH BOJHbD»

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

JlnnHa okeaHU4eCKOM BONHBI cocTassier 270 M, nepuon coctasisieT 13,5 ¢. Onpenenute CKOpoOCTh
pacnpoCTpaHeHUs BOJH.

Omnpenenure, BO CKOJIBKO pa3 OyeT OTIMYATHCS AJTMHA 3BYKOBOM BOJIHBI IIPU NIEPEXO/IE U3 BO3IYXa B
Bony. CUMTaTh, YTO CKOPOCTDH PACIPOCTPAHEHHS 3ByKa B Bo3ayxe 340 m/c, B Boge 1450 m/c.

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

ITo moBepxHOCTH BOABI UAYT BOJHBL ONpenenuTh napaMeTpbl BOJHBI (MEpUO KouebaHus, JIUHY
BOJIHBI, CKOPOCTb PacIpOCTPAHEHHs]), €CIIH pacCTOsTHUA Mexkay 1 u 4 rpeOHsIMU BOJH COCTaBIIsAeT 9
METpPOB, a MUMO Habrofarens 3a 10 cekyHI mpoXoasaT 5 rpeOHei BOJH.

OtBeThl
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.

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

Karymika ¢ akTuBHBIM conpoTusieHrueM 15 OM u HHAYKTUBHOCTBIO 52 MI H BKIIIOUEHA B LieMb
MEePEMEHHOr0 TOKa ¢ yacTtoToi 50 I'l mocnenoBaTenbHO ¢ KOHAEHCATOPOM €MKOCTBIO 120 MKD.
Hanpsxenue B cetu 220 B. Onpenenure aeiicTByrolee 3HaU€HUe CUJIbl TOKA B LIETIH.

Konpencarop émkocteio 1 Mk® BKJIFOUEH B CETh IEPEMEHHOTrO Toka ¢ yactoToit S0 I'u. Onpenenure
€MKOCTHOE CONPOTUBJIEHNE KOHJEHCATOPA.
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B ceTp nepeMeHHOro ToKa ¢ AEeHCTBYIOIMM 3HaYeHHueM Hanpspkenus 120 B nocnenosaTenbHO
BKJIFOUEHBI MPOBOJAHUK C aKTUBHBIM CONpoTUBJeHUeM 15 OM 1 kaTyiika HHAYKTUBHOCTBIO 50 MI H.
Omnpenennte 4acTOTy TOKa, €CJIM €r0 aMILIUTYAA B CETU paBHA 7 A.

5. KonebarenapHbII KOHTYP COCTOHT U3 KaTyIIKH HHAYKTUBHOCTBIO 20 MKI H. Kakoii emkocTH
KOHJIEHCATOP CJIEAYET MOIKIYUTh K KOHTYPY, 4TOOBI TONy4uTh KojeOaHus ¢ yactoTor 50 kl'u?

6. B umens nepemeHHOro Toka HanpsbkeHueM 220 B u gactoroit 50 I'1 BKIIFOUEHBI OCIEN0BATENBHO
KOHAieHcaTop eMKOcThio 35,4 Mk®d, npoBoaHuk conpoTtusiaeHueM 100 Om u kartyiuka
MHAYKTUBHOCTHIO 0,7 I'H. Halinute cuily TOKa B LETH.

7. B uene nepeMEHHOro TOKa BKJIKOYEHA KaTyIIKa ¢ MHAYKTUBHOCTBIO 20 MI'H M KOHAEHCATOP €EMKOCTBIO
50 mx®. IIpu xakoii yacTOTe MEPEMEHHOI0 TOKA HACTYIIUT SIBJIEHHE pe30HaHca?

8. Karyuika c akTUBHBIM conpoTHBieHHeM 2 OM U UHIYKTUBHOCTBIO 75 MI'H BKIIFOUEHA
MOCJEA0BATEIbHO ¢ KOHACHCATOPOM B CE€Th MMEPEMEHHOIO TOKa ¢ HanpsikeHueM S0B u vactoroi 50
I'n. Uemy paBHa eMKOCTb KOHAEHCATOPA NPU PE30HAHCE HANPSDKEHUH B JaHHOM Liernu?

9. KoHpeHcaTop BKIIIOUEH B LETb IEPEMEHHOT0 TOKa cTaHAapTHOH vactoTsl (50 I'n). Hanpsbxenue B
cetu paBHO 220 B. Cua Toka B 11enu 3Toro koHaeHcaropa pasaa 2,5 A. KakoBa eMKoCThb
KOHJeHcaTopa’?

10. B uenp BKIIHOYEHBI IOCIEI0BATENBHO PE3UCTOP CONMPOTHBIeHHEM 5 OM, KaTyIllKa UHAYKTUBHOCTBIO
0,5MI'H 1 xonzneHcaTop emkocTbio 0,15 Mx®. IIpu 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 OTPAKCHUA H NPEJTOMJICHHUSA CBETA. JINH3BD»

KaxoBa nomkHa ObITh MEHMMAJIbHAS BBICOTA BEPTUKAIBHOTO 3€pKaja, B KOTOPOM 4esoBek poctom 170
CM MOT OBI BUIIETh CBOE M300paKEHNE BO BECh POCT, HE U3MEHSISI ITOJIOJKEHHSI TOJIOBbI?

Omnpenenure yros nafieHus Jyda B BO3AyXe Ha IOBEPXHOCTb BOABI, €CJIU YIOJ MEXKIY MPEJIOMIEHHBIM
1 OTPAXKEHHBIM OT MMOBEPXHOCTH BOABI JydaMu paseH 90 rpanycos. Ilokasarens npenomMieHus BOAbI
n=1,33.

VY nuunbiii poHaps BUCHT Ha BbicoTe 4 M. Kakoil IiMHbI TeHb OTOPOCHUT Maska AuHOH 1 M, ecnu ee
YCTAaHOBHTb BEPTUKAJIBHO HA PACCTOSIHUHM 3 M OT OCHOBaHHsI CTOJI0A, HA KOTOPOM yKperieH (poHaph?
OnpenenuTtsd yrous mperoMiIeHus Jyda [Py Nepexoe U3 BO3AyXa B TUJIOBBIH CIIUPT, €CJIH YTroJl MEXAy
NajaoIliM U NpeIoMieHHbIM JydaMu paseH 120°. [Tokazarens npenoMieHus 3STUIOBOrO CIIUPTa
paseH 1,36.

VYdeHUK 3aMeTHII, YTO TaJika AJUHOH 1,2 M, MOCTaBIeHHAs! BEPTHUKAIBHO, OTOPACHIBAET TEHb JIMHOM
0,8m. JlmmHa TeHH OT AepeBa B 3TO JK€ BpeMsl OKa3anach pOBHO B 12 pa3 Ooublie ATHHBI TATKH.
Kakosa BricOTa nepesa?

Uemy paBHO (OKYCHOE PaCCTOSTHUE JBOSIKOBBIMYKJION JIMH3bI C OMUHAKOBBIMH PaUyCaMHi KPUBU3HBI
no 20 cM, CeNaHHOM U3 CTeKJa ¢ aDCONOTHBIM MOKa3aTeseM npeaomienus 1,5 ?

Onpenenure ONTHUECKYIO CHITy PACCEUBAIOLIEH JIMH3bI, €CIIU U3BECTHO, UYTO MPEAMET, TOMELEHHbIN
nepes Heil Ha paccrosinue 40cM, 1aeT MHUMOE U300pakeHre, YMEHBIIIEHHOE B 4 pasa.
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8. OnTwunyeckas cuna cobmparoLllen NMH3bI pasHa 5 gnTp. MNpegMeT NOMECTUAM Ha paccTossHuM 60 cm oT
NNH3bIL. T ge nony4ymTea nsobpaxeHue sToro npegmera?
9. TllocTpoiTe N306paXkeHNe NpeaMeTa B COOMpPatoLLEn NNH3E.

a) 6) B)

/ J
295 p F 2F 2FF F2F
\ f \
10. MocTpoiiTe n30b6parkeHNe NpeaMeTa B paccemBatoLLLeld N1H3e.

a) 6) B)

1 2 3 4 5 6 7 8

85 cm 530 im 250 21,6 M 20 c™m -7,5 anTp 30 cm

MpakTuyeckoe 3aHATHE MO Teme «MIHTepdepeHUMA N agudpakyna ceetar

1. Kakoi Han601bLIMil NOPSA0K CHeKTPa MOXHO BUAETb B AMGPaKLNOHHOWM pewleTke, nmeroLen 500
LUTPUXOB Ha 1 MM, MNPV OCBELLEHNN ee CBETOM C ASIMHON BOMHbI 720 HM?

2. PasHocTb x0fa ny4eit ABYX KOrepeHTHbIX UCTOMHWKOB CBETa C A/IMHOM BOMHbI 600 HM, CXOASALWMNXCS B
HEKOTOpOl Touke paBHa 1,5»10-6M. ByfeT nn HabngaTbCa ycuneHne nnu ocnabneHne cBeta B 3TOM
TOuke?

3. Onpegennte nepuof ANMPaKLMNOHHON PeLLIEeTKM, ecnu Nnpu ee 0CBELLLEeHNN CBETOM C ASIMHHOM BOJIHbI
656 HM MaKCcMMyM BTOPOro nopsigka BugeH nog yrnom 15o0.

4. [1Ba KOrepeHTHbIX UCTOYHUKA CBETa C A/IMHHOM BOSHbI 600 HM HaxofAaTcsa Ha paccTosHUKM 0,3 MM gpyr
OT Apyra n 2,4 meTpa 0oT 3KpaHa. KakoBO paccTosiHue MexXxay ABYMsS COCeHUMWN MaKCUMyMaMu
OCBELLEHHOCTH, MOSIYYeHHbIMWN Ha 3KpaHe ?

5. Tpwn HopManbHOM NafeHUM Ha ANGPAKLMOHHYO peLleTKy ¢ Mepuoaom 1 MKM M/I0CKOWA
MOHOXPOMAaTMYECKOW BO/HbI Yro/l MeX4y MakKcMmMmymMaMy nepBoro nopsifka paseH 600. OnpegenunTe
LNVHY BOMIHbI NajaloLero ceeta.

OTBeThbl
1 2 3 4 5
BTopoi OcnabneHune 2,5 MKM 39 c™m 500 HMm

MpakKTuyeckoe 3aHATHE MO TeMe «KBaHTOBas rmnoTesa MnaHka. PoTosapheKT»
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. . 12
Haiinure sHepruto porona mist undpakpacHsix gyueit (v=10"°I'm).
-19
Omnpenenure AJIMHY BOJHBI CBETA, SHEPTHS KBaHTa KOTOPOro pasHa 3,6¢10™ Jlx.
KaxkoBa kpacHas rpanuna ¢porosddekra mis 300Ta, eciiu padoTa BbIXOa 3JIeKTpoHa paBHa 4,59 3B?

A e

Pabora BrIXO#a 3JI€KTpOHA U3 LIMHKA paBHa 4 3B. KakoBa ckopocTh POTOINEKTPOHOB NMPH OCBELICHUN
LIUHKOBOI MJIACTUHBI U3Jy4YeHUEM C JJIMHOHN BOJIHBI 200 HM?

5. Kunernueckast 5Heprus 3JI€KTPOHA, BBUIETAIOLIETO U3 Lie3us, pasHa 25B. Uemy paBHa fqj11Ha BOJIHBI
cBeTa, BhI3bIBAIOIIEro potosddekt, ecnu padora Berxoaa pasna 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 MEPEexXOAUT CO CTALMOHAPHON OpOHTHI ¢ 3Heprueii -8,2 3B Ha opOuty ¢ sHeprueii -4,7 3B.
Omnpenenute SHEPTUIO MOTJIOLIAEMOr0 IIPU STOM KBaHTa CBETa.

2. Kaxkas MakcuManbHas IJIMHA BOJIHBI U3Jy4YeHUS TpeOyeTcs Al HOHU3ALMH OCTaBLIET0Cs OKOJIO sIzipa
3JIEKTPOHA, HAXOALIErocsi B OCHOBHOM COCTOSIHUU C SHepruei -4,3 sB?

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

4. KakoB nepuoa nojiypacrnajga paauoakTUBHOIO 3JIEMEHTA, Y KOTOPOro akTUBHOCTh YMEHbIIIaeTcs B 4
pasa 3a 8 CyTOK.

5. Tlepuon monypacnana kobanbra-71 nerb. Kakast 1ojst 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 13 nepeunciaeHHbIX BETUUUH SIBJISETCS] BEKTOPHOI?

A)macca; b) myTs; B) umnynsc; I') Bpemsi.
2. Kakas 13 mpemioskeHHbIX (OPMYJT BBIPAXKAET TEOPEMY O KHHETHYECKOH SHEPTusl Tei?
A)A=Eqo+Eq;, B)A=En-Eq; B)A=mv’-mvy, T)A=Epn—Ep.
3 Kakoe 13 npuBeneHHBIX BIPAXKEHUH SIBISETCS EAMHULIEH H3MEPEHHsT PaOOThI?
A)1 Tk, b)I H; B) 1 Hec; I 1 Ox/c.
4 Ha pucyHkax mpencTaBieHbl TPU BAPUAHTA B3aUMHOIO PACIIOIOKEHUsI BEKTOPa CUJIBI F,
JENCTBYIOLIEH Ha TEJO, U CKOPOCTHU TeJjia MPU NPSIMOJIMHENHOM IBHXKEHUU. B kakoM ciydae

—

BEJIMYMHA Pa0OThI, COBEPIIAEMON CUJION [, UMEeT OTpULIATEIbHOE 3HAUCHHE?
1) I 2) wr 3) I
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 MOAYJIHO

UMITYJIbCOM O0JIaar0T 1Ba BarOHa MOCJe CTOJKHOBEHUS?

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

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

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

7 Teno aBuxeTcs oA AeHcTBUEM CUJIbl F. BEKTOp CUbI HanIpaBJieH NapajljieIbHO BEKTOPY
CKOPOCTH U COBIIAJAET C HUM IO HarpasiieHuto. Beioepure popmyiy aist BEIMHCICHHUS PaboOThI,
coBepIIaeMOl CUJION Ha oTpe3ke myTH 1?7

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

8 Kakoe u3 nmpuBeneHHBIX BbIpaXKEHUI COOTBETCTBYET 3aKOHY COXPaHEHUSI MEXaHUYEeCKON sHepruun?

2 2
mv, _my

2
9 Kakas u3 npuBeAeHHBIX (POpPMYIT ONpenenseT MOTeHIHATIBHYIO SHEPTHIO 1e(OPMHUPOBAHHOM

MPY>KUHBI?
2

my-
5

10 C Tenexku, rpy>K€HHOM KUPIIUYIOM U JABMKYIIENHCS FTOPU30OHTAIBHO, yrian kupnud. Kak

U3MEHUJIACh KHHETUYECKasl SJHEPTHsI TeNEXKKHU?

A) yBenmnumnach;,  b) ymenbumnace;  B) He m3meHmnacs.

11 Ilpu BBICTpENIE U3 aBTOMATA BBUIETAET MyJII MACCOM M CO CKOpPOCThIO V. Kakoi nMmmyibec

npuoOpeTeT Moce BEICTPENa aBTOMAT, eciin ero Macca B 500 pa3 Oosnblie Macchl myiu?

A) my;, B) 500 mv;  B) ﬂ; I)o.

500

12 Kak u3MeHHTCS TOTEHIMAIbHAS SHEPTUS YIIPYTO Ne(OPMHUPOBAHHOTO TENNa MPU YBEIHMUEHUH €TI0

nedopmaruu B 2 paza?

A) ymenbuTes B 2 pasa;  b) yBenmuures B 2 pasa;

B) yBenmuuTcs B 4 pasa, I') ymenbimTes B 4 pasa.

13 HenedopmupoBaHHyto mpykuny 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 MOJAHUMAIOT IO HAKJIOHHOM MJIOCKOCTH Ha BbICOTY 10 M.

Omnpenenure padoTy, COBEPIICHHYIO CHIIOHN TSKECTH (TPEHHE He YUUTBIBATD).

A)10xx; B)15xdx; B)20k/Ix;, TI)O0.

15 Teno Maccol 5 Kr CyCcKaeTcsi paBHOMEPHO Ha 5 M 3a Bpems 5 cekyHaA. KakoBa MOITHOCTS,

pa3BHUBaeMasl CUJION TsAXKeCTH?
A)250Bt; bB)25Bry B)S50Bt, TI)125Brt.

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

2

kx
B -
) 2

A) B) mgh.

2

Bapuanrt 2
1 Kakoe BbIpaskeHHE COOTBETCTBYET 3aKOHY COXPaHEHHS UMITYJIbca?
A) P=mv; B) FAt =my —mv,;
= = = = =) =/
B) my, —my,; ) my, +m,y, =my, +m,v,.

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

A) 0% b) 45°; B) 90°; I') 180°.

3 o kakoii OpMyJIe CIeAYEeT PACCUUTHIBATL PabOTy, COBEPIIAEMYIO CHUIOH F | eCiu yrom

MECXKY HaMpaBJICHUAMU CUJIbI U ICPEMEILICHUA § paBEH o?

25



A) gcos a, B)FS-cosa; B)FS:sina.

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

=2 2
my my . my
A) —; b) ; B) mv; r—.
2 2 2
5 Teno maccolt m ABUXKETCS CO CKOPOCThIO v. KakoBa kuHeTHYeckasi SHeprus Tena’?
2
my my
A) o B) 2mv*; B) R ) mv.

6 IpyxuHa skecTKOCThIO k o mefictBueM cuibl F pacTsiHyTa Ha X MeTpoB. KakoBa moTeHIMa bHAS SHEPTUS

yrIpyroi aepopMupOBaHHON NPYKUHBI?
2

A) kx; B) kx’; B) kx ; I) Lia

2 2
7 Tenexxka maccoii 100 T ABMKETCS PAaBHOMEPHO MO TOPU3OHTATBHON MOBEPXHOCTH CO CKOPOCTHIO 5 M/C.
Uemy paBeH ee UMIyJibC?
A) 0,5 xr* M/c; b) 5 xr - m/c; B) 50 kr - m/c.
8 Bribepute enuHULYY AJI1 U3MEPEHUS SHEPTHHL.
A)1kr-wm/c*;, B)1H; B)1 ik
9 Ilpu B3pBIBE CHApsIIa MACCOM M JIETEBLIETO FTOPU30HTAIBHO CO CKOPOCTBIO V, 00pa3oBaioch
10 ockonkoB. Uemy paBHa UX CyMMapHasi KHHETHYECKasl SHeprus’?

2
A)O0; B) 5mv*; B) m2v .
10 BrrOepure enUHULIBI H3MEPEHHUS] MOITHOCTH.
A) 1B b) 1 Ix; B)1 Ix-c.

11 Yemy paBHa KHHETHYECKast 2HEPTUs Tena Maccoii 200 1, ABIIKYIIErocs co cKopocThio 3 m/c? A) 3 JIk;
b) 6 [Ix; B)0,9 Ix; I)18 Ix
12 Kak u3MeHHUTCsl TOTeHINaIbHAsI SHEPTHUS TN, MOAHITOrO Ha 3eMyIeil Ha BBICOTY 2 M, IIPH
yBEJIMYEHUH BBICOTHI e1le Ha 6 M?
A) He U3MEHHTCH, b) ysenmuuTcs B 2 pasa,
B) yBenmuuTcs B 3 pasa, I') yBenuuutes B 4 pasa.
13 Teno OpoleHO BepTHKAIBHO BBEPX €O ckopocThio 20 M/c. ConpoTHuBieHHEe BO3AyXa
cpaBHUTEIBHO Masio. Kakoif BBICOTBI OHO TOCTUTHET?
A) 20 m; Bb) 10 m; B) 5 w™m; I') 200 m.
14 Ha pucynke nzo0paskeHa TpaeKTOpHUs ABIKEHHS Tea, OPOIIEHHOrO MO YIJIOM K TOPU30HTY.
B xakoil u3 Touek TpaeKTOpUM KMHETUYeCKasl SHEPIHsl Tejla UMeeT MUHUMAJIbHOE 3HaueHue”?
2
A) 1,
1 3 b) 2;
B) 3.

15 Ha pucynke nzobpakeH rpaduk 3aBUCIMOCTH NOJHOH MexaHn4yeckoi sHepruu E npmkyinerocs Tena u
€ro NoTeHUuaNbHOM SHeprun E, oT BpeMenn. Kunetnveckasi S5HEPIUs 3TOrO TeNa yMEHbIIAETCS B
MPOMEKYTKE BPEMEHHU

E, E, ¢ A)orOno4c;B)or4 no6c;
E B)or6 08¢, I")or8 no 10 c.
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TecTbl N0 Teme «OCHOBbI MOIEKYNISAPHON (DM3NKN U TEPMOAUHAMUKUN»
BapunaHT 1
1. MpaBWUAbHO NM YTBEPXAeHUEe, 4YTO OPOYHOBCKOE [ABMXXEHWe eCcTb pesyfnbTaT CTONKHOBEHMS 4acTul,
B3BELUEHHbIX B XXUAKOCTN?
A) yTBeEpXAeHUe BepHO; B) yTBepXXaeHue He BepHO; B) He 3Halo.
2. OTHOCUTeNbHAsA MOJEKYNsApHaa Macca renvs pasHa 4. BbipasuTe B Kr/Moflb MOSIAPHYIO Maccy resnus.

A) 0,004 kr/monb; B) 4 Kr/monb; B) 4 « 10" kr/mone.
3. YKaxute ocHoBHoOe ypaBHeHne MKT ra3sos.
— . 3 - R
A)P—].I'IE, B) p =- nE; B)p=2py2; N P=-T0ny
4. Yemy paBeH abCcoOTHbLIA Hy/b TeMNepaTypbl, BbIPaXeHHbIN No wkane Llenscna?
a) 2730C; B) -1730C; B) -2730C.

5. Kakomy npoueccy COOTBETCTBYET rpadnk, n3o6pakeHHbIi Ha puc. 1?

A) nzobapHomy;
B) nsoxopHomy;
B) usoTepmmyeckomy;
N agnabatnyeckomy.

6. Kak M3MeHUTCA JaBfieHMe MAeanbHOro rasa, ec/in npu NOCTOAHHON TemmnepaType ero
00BbEM YMEHbLLUNTLCSA B 4 pasa?
A) yBenuuutcs B 4 pasa,; B) He n3MeHUTCH; B) ymeHbLINTCA B 4 pa3sa.
7. YeMmy paBHO OTHOLLEHWE Yucna MONEKY B OAHOM MOJie KUC/I0poAa K Yucy MoseKy/l B 0HOM MoJie asoTa?

32
A) 2% B) 38 N a) 2.

8. HaliguTe, BO CKOMbKO pa3 cpefHEKBagpaTUYHas CKOPOCTb MOJIEKYN BOLOPOAA 60/bLUe CPefHEKBaAPATUUYHOW
CKOPOCTM MOJIEKY/T Kucnopoga. Masbl Haxo4aTcsa npy OAMHAKOBOM TeMnepaType.
A) 16; B) 8§; B) 4; r 2.
9. Ha puc. 2 npeacTtasneH rpagvk 3aBUCMMOCTY JaBJ/IeHUA rasa oT TeMMNepaTypbl. B
COCTOSAHMM 1 MNKN B COCTOAHUM 2 06BEM rasa bonbLue?
A) B cocToAAHUM 1;
B) B cocToAAHUN 2;
B) paBneHune B COCTOAHUMN 1 1 2 OANHAKOBOE;
") He 3Halo.
10. Mpun NOCTOSAHHOM faB/ieHUM p 06BbEM rasza yBenimunTcs Ha Y. Kakas
(husnyeckas BeIMUMHa paBHa NpoussefeHU0 p|AV| B 3TOM cny4ae?
A) paboTa, coBepLlaemMas rasom; B) paboTa, coBepliaemasi Hajg rasom BHELLHUMMW cuUiamu;
B) KonnuecTBO TEN/IOThI, NONYYEHHOEe ra3oM; ) BHYTpPEHHSAA aHeprua rasa.
11. Hag Tenom coBeplueHa pa6oTa A BHELWWHUMW cuiiamMun, 1 Teny nepefaHo KOIMYecTBO TennoTbl Q. Uemy
paBHO N3MeHeHWe BHYTPeHHel aHeprum Au Tena?
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A) AU=A; B) AU=Q B) AU=A+Q; N AU=A-Q; ) AU=Q-A.
3m
12. Kakasi (omsnyeckas Bennm4ymHa BblumcaseTcsa no opmyne — ?

A) KONMYeCTBO TEMO0ThI B UeanbHOM rase; B) fjaBneHne ngeanbLHOro rasa;

B) BHYTpeHHSAA 3HEPrna 04HOATOMHOIO UAeanbHOro rasa;

") BHYTPeHHAA 3Heprus 04HOro Mo nieasbHOro rasa.
13. Kakoli npouecc npousoLlen B naeasibHOM rase, ec/in U3MeHeHWe ero BHyTPeHHen aHeprum paBHo
KO/INYeCTBY MOABEAEHHOM TennoThl.

A) n3obapHbIii; B) nsoTepmumyecknii; B) M30X0pHbIiA; M) agmabaTHbIiA.
14. Ha puc.3 nokasaH rpajuk nsonpotecca ¢ ngeasibHbIM rasom. 3anuiinTe 418 Hero nepsblii 3aKOH
TepMOANHAMUKN.

A) AU=Q+";

B) AU=";

B) AU=Q;

N Q=".
15. YUemy paBHO M3MeHEHWE BHYTPEHHEN 3HEPTUM OAHOI0 MOJSI UAeasIbHOIO
OLHOATOMHOrO rasa, ecnun TI=T, a T2=2T?

A) RT; B) 2RT; B) 3RT; M 15RT.

16. Kakyto paboTy coBepluaeT ras, paclumpsisicb n306apHo npu gaBneHnm 2 ¢ 10° Ma oT o6béma V 1=0,1 m> [o

06bEmMa V2=0,2 M3?

A) 2 « 106 Ox; B) 200 kAX; B) 0,2 « 105 .
17. B Kamepe, B pe3y/sibTaTe cropaHus TonsMBa Bblgenmnacb sHeprud, pasHaa 600 [, a XonoAnabHUK
nonyumn aHepruto, pasHyt 400 . Kakyto paboTy coBepLuna gBuratens?

A) 1000 Ox; B) 600 Ox; B) 400 Ox; M 200 Ox.
18. KakoB MakcumasnbHblii K[ TenaoBoOM MallnHbI, KOTOpas MCNO/b3YeT HarpeBaTeNb ¢ TEMNepPaTypom
427°C 1 X0NoguNbLHUK ¢ TemnepaTypoi 27°C?

A) 40%; B) 6%; B) 93%; M) 57%.
19. B umnuHape Noj nopLiHeM HaxoamMTcst BO3ayX, Maccoi 29 kr. Kakyt paboTy COBepLUMT BO3AYX Npwu

n306apHOM pacLUMpPeHnn, eciin TemmnepaTypa ero yseamumnacb Ha 100 K. Maccy nopLiHs He yunuTbIBaTb.

A) 831 [x; b) 8,31 kx; B) 0,83 M.
20. a3 coBepwaeT uMkn KapHo. A6contoTHaa TemnepaTypa Harpesatens B 3 pasa 60/blie abCoNOTHOMN
TemnepaTypbl XonoguabHMKa. OnpegennTe oo Tensao0Tbl, 0TAABAEMYH XON04NIbHUKY.

A) 1/2; B) 1/3; B) 1/5; r 2/3.

21. C 0MHaKOBOI BbICOTbI Ha Kade/ibHbIA NoA NagalT Tpy LWaprka 04MHAKOBOW MacChl - MeAHbI, CTanbHOM

M Xene3Hblli. Kakoli U3 HUX HarpeeTcsl A0 60/iee BbICOKOW TeMMepaTypbl. YaenbHasi TeNJ0eMKoCcTb mean 400

K K

,Xenesa 460 —wcTam -
Kr eK KrK Kr eK

A) MefHbIN; B) cTanbHoij; B) >XenesHblii.
22. a3 coBepliaet umkn KapHo. 70% nony4eHHOW TenA0Tbl OT HarpesaTens oTAAET XO0AUTBHUKY.
Temnepatypa Harpesatensa 430 K. OnpegenuTe TemnepaTypy Xon04UbHUKA.
A) 3 K; B) 301 K; B) 614 K.
23. K10 aBngetca asTopom MKT cTpoeHUA BellecTBa
A) M.JlomoHocoB; bB) . HbtoToH; B) O. LLTepH; N PMonb; fO) PBpoyH.
24. TlocTosiHHas ABOragpo nokasbiBaeT:
A) uncno mMonekyn B BewecTee;  B) umcno monekyn B yrnepoge;
B) B ogHOM MoOsie N060ro BellecTBa COLEPXKUTCA pasHOe KO/IMYeCTBO MOJIEKYT;
M) B ogHOM MoJie N060ro BellecTBa COAEPXNTCHA 0AMHAKOBOE KOSIMYECTBO MOJEKYT;
[) HeT oTBeTa.
25. Macca BeLlecTBa, B KOJINYECTBE OAHOI0 MONA, HasblBaeTCA...
A) monekynsipHas;  B) monspHas; B) atomHas M) agepHasn;  [1) HeT oTBeTa.
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BapunaHT 2
1. Kakas Be/iM4nHa xapaKTepusyeT cOCTOSAHNE TEPMOLMHAMNYECKOI0 paBHOBECUSA?

A) naBneHue; B) naBneHue 1 TemnepaTypa,; B) Temnepatypa;
") paBneHue, 06bLEM M TemnepaTypa; [) paBneHne n 06bEM.
2. Kakoe BblpaxeHWe, NpUBEAEHHOE HUXe, COOTBETCTBYET (POPMYJie KONMYECTBA BeLLlecTBa?
A) M AE Mo B ; Ar NA
el Yan N )y NA.
3. Kakoe Bblpa)xeHWe, NpUBELEHHOE HMXe, COOTBETCTBYET (Popmyse ypaBHeHUA MeHpeneesa-KnaneipoHa?

pVv

1 — .
A)p=-nE; B) = const; ngV:MmRT; F.)1rIJ:V:VkT.

3
4. YTo onpegensieT npoussegeHne ~" KT ?

A) paBrieHue neanbHOro rasa; B) abcontoTHyO TemnepaTypy naeanbHOro rasa;
B) BHYTPEHHIOK 3HEPTrU0 NaeanbHOro rasa,;
M) cpefHIO KMHETUYECKYIO 3HEPTUI0 MONEeKYNbl NeanbHOro rasa.

5. Mpu peannsaumm Kakoro nsonpouecca yBesmueHme abcooTHON TemnepaTypbl UaeanbHOro rasa B 2 pasa
NPUBOANT K YBE/TMUYEHUIO 06BbEMA TOXe B 2 pasa?

A) wun3oTepmuyeckoro; bB) nsoxopHoro; B) agnabatn4eckoro; ) n3obapHoro.

6. Kak n3aMeHWTCs faBfieHMe NaeanbHOro rasa npu nepexoge M3 coctosiHMA 1 B cocTosdAHme 2 (cm. Puc.1)?
A) He N3MeHUnTCH;
V, M B)yBenuuurcs;
B) yMeHbLMNTCS;
M) He 3Halo.

Puc, 1
7. Kak nameHuTcs 06BbEM MaeanbHOro rasa npu nepexoge M3 coctoaHmsa 1 B coctosiHMe 2 (cMm. Puc. 2)?

A) yMeHbLUUTCS;
B) yBennuutcs;
B) He n3meHunTCS.

n 0 5 N n
8. Mpu nocTosiHHON TemnepaTtype 27 C u gasneHnn 10 Ma 06béM rasa 1 m . MNMpu Kakoli TemnepaType aTOT

ras 6yfer 3aHMMaTb 00bEM 2 m> rnpv TOM e JaBNeHUN 10° Ma?
A) 327°C; B) 54°C; B) 600 K.

9. KakoBa nepBoHayasibHasA abcontoTHas TeMnepaTypa rasa, ec/in Npu ero N30XopMYeCcKoOM HarpeBaHum Ha 150
K paBneHwue Bo3pocsio B 1,5 pasa?

A) 30K; B) 150 K; B) 75 K; M 300 K.
10. BblbepuTe rpauk 3aBUCUMOCTU MAOTHOCTU UAeasbHOI0 rasa oT TemnepaTypbl NPU N30XOPHOM MpoLiecce
(cm. puc. 3).

A) 1

b) 2;

B)3.
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11. B 3aKpbITOM cOCyfile HaXOAATCA BO3AYyX U Kannas Bogbl Maccoit 1 r. O6béM cocyfa 75 n, gaBneHue B Hem 12
KMa n Temnepatypa 290 K. Kaknm 6yaeT gaBneHue B cocyfe, ecin Kanns ncnaputcs?
A) faBneHUe He N3MEHUTCS; B) 13,785 kla; B) 13,107 kMa.
12. Kakoli npoLecc npoun3oLlen B naeasibHOM rase, ec/in U3MeHeHUe ero BHYTPEHHE 3Heprumn paBHO Hy/0?
A) n3obapHblii; B) nsotepmuuecknii; B) msoxopHblii; M) aguabaTuyecKumii.
13. NpeanbHOMY rasy nepefaércs KOIMYECTBO TeMN10Tbl TaKUM 06pa3om, UTO B 1060 MOMEHT BPeMeEHM
nepegaBaemMoe KO/M4YeCTBO TennoTbl Q paBHO paboTe A, coBepLuaeMoii rasoMm. Kakoii npouecc
ocyLiecTensaerca?
A) agnabatnyeckuii; B) nsobapHblii;  B) M30XOPHbIN; M) n3oTepmmnyeckuii.
14, Cpean NpMBeAeHHbIX HUXXE (hOPMY/ HaliaMTe Ty, MO KOTOPOA BblUMCASAETCSA MaKCMManbHoe 3HavyeHne K4
TensoBoro Apurartens.

A) v= Arn’ea—en; B) Ll,:AJ ; B) W:Q—A%z; ) LI,:¥5——12.
AT Q Q1 T1

15. Mpu ObICTPOM CXaTUM rasa B UUAUHAPE ero TemnepaTtypa nosbicunacb. I3MeHUTCA M Npu 3TOM
BHYTPEHHAA 3Heprud rasa? HanvwuTe ypaBHeHMe NepBOro 3akoHa TEPMOANHAMUKY 4719 3TOr0 C/y4yas.

A) 3Heprusa ymenbwinnace Q ~ U +AN B) aHeprusa ysenuuunace AMN—AN

B) aHeprusa He usmeHmnnacb Q=A/.
16. OnpegennTe BHYTPEHHIOK 3HEPTUIO ABYX MOSeli 04HOATOMHOIO0 (MAeanbHOr0) rasa, B3ATOro npu
Temnepatype 300 K.

A) 25 kx; B)25 0x; B)4,9 Ox;, IN)49 kx, A)75 kOx.
17. TepMoANHAMWNYECKOI CUCTEME MepefaHo KONMYeCTBO TensoThl, paBHoe 2000 X, 1 Haf Hel coBeplueHa
pa6oTta 500 [>x. OnpegennTe N3MEHEHWE €r0 BHYTPEHHEN 3HEPTUN 3TON CUCTEMBI.

A) 2500 Ox; B) 1500 Ox; B) AMn=0.

18. MNpwn n3obapHOM HarpeBaHUM HEKOTOPOM Maccbl Kucnopoga Ha OT=160 K coeplieHa paboTa 8,31
X no yBennyeHuto ero ob6bEma. OnpegenuTe Maccy Kucnopoga, ecnam M=3,2 « 10-2kr/monb, R=8,31
Dox/(K «monb).

A) 0,2 kr; B) 2 «r; B) 0,5 kr; Nnoz2r
19. TemnepaTypa HarpeBaTensa ufeasbHOro TeEMn0BOro Asurartenda 425 K, a xonogunbHuka - 300 K.
[Buratenb nony4yaeTt oT HarpeBatens 4 « 104 >k TennoTbl. PaccunTtaTtb paboTy, coBepLUaeMyto paboumm Tenom
asurarens.

A) 1,2 « 1040x; B) 13,7 « 1040; B) paccuutaTb paboTy Hesb3s.

20. NpeanbHbIA ra3 U3 cOCTOAHUA A NepexoinuT B COCTOSIHME B (CcM. puc. 4) TpeMs pasnyHbiMu NyTamu. B
KaKoMm cnydae paboTa rasa 6bls1a MakCMMasibHON?

A) 1
B) 2;
B) 3.

21. HeoH, HaxoAMBLUWIACA NPWU HOPMasibHbIX YCNOBUAX B 3aKPbITOM cocyae EMKOCTbIo 20 1, oxnaguam Ha 91
K. HaihTu n3meHeHne BHYTPEHHE 3HEPInKn rasa U Ko/nMyecTBO OTLaHHOW UM TeNsoThbl.
A) 1MOXx; B) 0,6 KIX; B) 1,5 kX; M 1kox.
22. a3 coBepwaet umkn KapHo. Temnepatypa Harpesatensa T1=380 K, xonogunbHuka T2=280 K. Bo
CKOJIbKO pas3 yBeNNUMTCS KO3(hPMLUNEHT NOSIE3HOTO AeliCTBUSA LUK, ecniv TemnepaTypy HarpesaTens
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yeennuutb Ha AT=200 K.
A)B2pa3a, b)s3pasa; B)slSpaza, I)B25pasa.

23. YTo Ha3bIBAIOT TEIJIOBBIM JABH)KEHHEM?
A) IBIXXEHHUE OHOTO TeJla 10 MOBEPXHOCTH Ipyroro; b) GecrnopspouHoe ABMKEHNE MOJIEKYIT,
B) nBmwkenne Tena B ropsiueii Bone, 1) OpoyHoBckoe nBmkeHue; 1) HeT oTBeTa.
24. B KaKk¥X arperatHbIX cOCTOSHUSX au(dy3us npoTekaet ObicTpee?

A)xunkoe; bB)TeBepmoe;  B) razoobpasnoe; I') »xunkoe u razoo0pasHoe;

J1) razoo0pas3Hoe 1 TBEpIOE.
25. Kaxosa temneparypa no mkane Lenbcus, ecnu no mkane Kenpeuaa oHa pasHa 273K ?

A)0°  B)10° B) 273°; I)3°; JT) 100°.
Kuroun npaBUbHBIX OTBETOB
Bapuanr 1

Howmepa 3anaHuii 1 NpaBUIbHbBIE OTBETHI

21314 (5]6[7]8]9]10
A|/T|B|B|A|T"'|B|Bb]|A
111213141516 |17 |18 | 1920
B|B|B|I' B|I'I'|B|b
2112212324125
A|B|A|T|DB

| —

Bapuant 2

Howmepa 3anaHuii 1 NpaBUIbHbBIE OTBETHI
112|134 [5[6]7]8]9]10
B/B|I''T'|/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. ITpoBOIHUK HAXOAUTCS B 3JEKTpUIECKOM rosie. Kak IBHXKyTCsl B HEM CBOOOIHBIE SJIEKTPUIECKHIE 3aPsiIbl?
A. CoBepiaroT konedaTeIbHOE IBIKEHUE.
b. XaoruuHo.
B. Ynopsnouensno.
2. YUro npuHATO 3a HaNpaBJeHUEe JIEKTPUIECKOrO MOJIst?
A. HanpaneHue ynopsiiou€HHOTO JBUKEHUS MOJIOKUTENBHO 3apsyKEHHBIX YaCTHULL.
b. HampasneHue ynopsiIO4€HHOTO ABM)KEHUS OTPULIATENIBHO 3apsyKEHHBIX YaCTHULL.
B. OnpeneneHHoro oTsera JaTh HENb3s.
3. Kak usMeHHUTCs cuiia TOKa B LIEMNH, €CIIH YBEJINUNUIIach KOHLIEHTpAlUsl 3apsKeHHbIX YacTull B 4 pasa, a
CKOPOCTb 3JIEKTPOHOB U C€YEHHE NTPOBOAHNKA OCTAIUCh MPEKHUMU?
A. He usmenunace.
b. YMenbmunace B 4 pasa.
B. YBenuuunace B 4 pasa.
4. Kakoli 3apsa npoiizieT yepes NonepeuHoe CeueHne MPOBOAHMKA 32 2 MUH, €CJIM CHJIa TOKAa B MPOBOJHUKE
paBHa 1 A?
A. 60 Kn
b. 120 Kn
B.30Kn
5. Hanpsi>xeHue B IPOBOJHUKE YBEIUYWIM B 5 pa3. Kak npu 3ToM U3MEHUTCS] CONPOTUBJIEHUE TPOBOAHUKA?
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A. YBenuuutcs B S pas.

b. YMenbmuTes B S pas.

B. He usmenurcs.
6. KakoBo conpoTuBlieHHE pe3UCcTopa, eclii Mpy HanpsbkeHuu 8 B cuia Toka B pesuctrope 4 MkA?

A. 4 MOwm.

b. 2 MOwm.

B. 8 MOwm.
7. Kak U3MEHUTCSl COMPOTUBIIEHUE MTPOBOJIOKH, €CITH €€ CIIOKHUTh BABOE?

A. YMenbmurcs B 4 pasa.

b. YMenbuuTcsa B 2 pasa.

B. YBenuuurcs B 2 paza.
8. Kakum conporusnernemM 00s1aaeT HUIXPOMOBBIH MPOBOJHUK JTHHOW 5 M U IUIOLIAIBIO TIOMIEPEYHOTO
ceuenmst 0,75 Mm™? Y ienbHoe COMpoTUBIIeHHE HUXpoMa paBHo 1,1 Om MM /M

A. 10,5 Om.

b. 7,3 Om.

B. 14,6 Om.
9. llenb cocTOUT U3 3 pe3UCTOPOB C cOnpoTuBieHHeM 3 OM KaKIblii, COEJMHEHHBIX MapaeibHo. Yemy
PaBHO COMPOTHUBJIEHUE LN

A. 10m

b.3 Om.

B. 9 Om.
10. PaccuunTaliTe cuny ToKa B LienHy, cofep:katieil ucrounuk Toka ¢ 9J1C, paBHoil 4,5 B, u BHyTpeHHUM
conpotusiieHreM 1 OM npu MOAKIIOUYEHUH BO BHEITHEN LIETIH PE3UCTOPa C CONMPOTUBICHUEM 3,5 OM.

A TA.

b.2 A

B.0,5 A.
11. Hafizure paboTy, COBEpILIaEMYIO CHIIAMH 3JIEKTPHYECKOTO 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, BbIIEAsEMOE B TPOBOAHUKE 32 2 MUHYTHI. CONpOTUBIIEHUE
npoBoaHuka paBHo 10 Om mpu cuse Toka 5 A.

A. 30 x/Ix.

b. 60 x/Ix.

B. 40 x/Ix.

Bapuant-2

1. B nmpoBOHIKE OTCYTCTBYET 3yIeKTprueckoe noJie. Kak nBukyTcs B HeM CBOOOIHBIE 3apsKEHHBIE YaCTHIIBI?

A. CoBepiaroT konedaTeIbHOE IBIKEHUE.

b. Xaotuuno.

B. Ynopsnouensno.
2. HanpasneHue 3J€KTPUYECKOrO TOKA. . .

A. coBmagaeT ¢ HalpaBJIeHUEM HAIPSDKEHHOCTH AJIEKTPUYECKOTO OIS, BBI3bIBAIOIIETO STOT TOK;

b. npoTUBONONOKHO HANPaBIEHUIO HANPSAKEHHOCTH 3JIEKTPUUECKOIO MOJIS, BBI3bIBAIOILErO 3TOT TOK;

B. onpenenenHoro oreera naTh HEJb34.
3. Cuna Toka B LieTld BO3pOcCJa B 2pa3a, KOHLEHTpaLUs 3apsAA0B U MU0 b CEUeHUs] IPOBOAHUKA He
n3MeHUInCh. Kak N3MEeHUTCsI CKOPOCTb JBUKEHUsI 3JIEKTPOHOB?

A. YMeHbImumace B 2 pasa.

b. YBenuunnace B 2pasa.

B. He n3amenunace.
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4. 3a kakoe BpeMsi uepes3 MOoMepeyHoe ceueHne mpoBoaHuKa mponaeT 3apsia B 100K mpu cune Toka 2 A?

A.200c.

b.60c.

B.50c.
5 Kax usmMeHuTCs cuia Toka B IPOBOAHMKE MPU YMEHbLIEHUH HAMPsDKEHUs Ha €ro KOHLax B 2 pasa?

A. YBenuuuTtcs B 2 pas.

b. YMenbuTes B 2 pas.

B. He usmenurcs.
6. Kak n3smeHuTCs cuia Toka, NPOTEKAOIIEro o NPOBOJHUKY, €CJIU HANPSDKEHUE Ha €ro KOHLAaxX U AJINHY
IIPOBOAHMKA YMEHBIINUTH B 3 pa3a’

A. He usmenurcsl.

b. YMenbuuTcs B 9 pas.

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

A.20B.

b. 30 B.

B. 10 B.
8. Kak u3mMeHHUTCs CONMPOTHUBIIEHNUE IPOBOJIOKH, €CIIU €€ CIOKUTh BTpoe?

A. YMeHbmutcs B 3 pasa.

b. YMenbmuTcs B 9 pas.

B. YBenuuurcs B 3 paza.
9. llens cocTouT U3 3 pe3UCTOPOB C CONMpOTUBIeHHEM 3 OM KaXKAbli, COENMHEHHBIX MOCIEA0BATEIbHO. Uemy
PaBHO COMPOTHUBJICHUE LETH?

A. 10m

b.3 Om.

B. 9 Om.
10. Onpenenure cuiy TOKa B ey, coaepskaieii nctounuk Toka ¢ IJC, pasHoii 6 B, u BHyTpeHHUM
conpotusneHueM 0,5 OM Mpu NOAKIIOUEHUH BO BHEIIHEN LIENU pe3UCTopa ¢ CONpoTuBIeHueM 2,5 Om.

A TA.

b.2 A

B. 0,5A.
11. KakoBa paboTa, COBEpIICHHAs] CHJIAMH 3JIEKTPUYECKOTO TIOJISI MPH MPOXOKASHUH 3apsianoM 4MkKo
pasHocTu noteHumanos 120 B?

A. 0,96m]1x.

b. 0,48 m/Ix.

B. 0,24 m/Ix.
12. Kakoe konu4ecTBO TEIUIOTHI BbIETSETCS 38 3 MUH B IIPOBOJIHUKE, UMeroLIeM conpoTusienue 20 Om, npu
MIPOXOXKACHUU 10 HEMY TOKa cuiloi 2A?

A. 14,4 xIx.

b. 28,8 x/:x

B. 20 kI x.
Kuroun npaBUIbHBIX OTBETOB
Bapwuanr 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
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Tectbl o Teme «Kos1ebanus 1 BOJIHBD)
Bapuanr 1
1. CBoOonHBIME Ha3bIBAIOTCS KOJIEOAHNUS, KOTOPBIE IPOUCKOMAST MO NEHCTBHEM ...
1). ... cunbl TpeHHs. 2). ... BHEIIHHUX CUJL. 3). ... BHYTPEHHHUX CHIL.
2. CBoiicTBa POJOJBHBIX BOJIH. Y KQXKUTE HEIMOJIHBINH OTBET.
1) IIpononbHBIE BOTHBI MPEACTABISIOT COOOH UepenyroIInecs pa3peskeHus U CKaTHSI.
2) YacTuubl cpeapl Ipu KOeOaHUAX CMEINAIOTCS BIOJIb HAPABJICHUS! PACTIPOCTPAHEHHS! BOJIHBI.
3) DTH BOJHBI MOTYT PaCIPOCTPAHSITBCS B ra3ax.
3. IloxBemeHHbIH Ha MPYKUHE IPy3 COBEPIIAET MaJble KOieOaH!s B BEPTUKAIBHOM HarpasieHHH. Cuanuras
KoJIeOaHUs He3aTYX AIOLIIMH, YKAXKUTE TPABUIBHOE YTBEPIKICHHE.
1) CxopocTtb rpy3a U3MEHSIETCS CO BPEMEHEM MEePUOIMUECKH.
2) Ilepuon xoneOaHuil 3aBUCUT OT AMIUIUTYIBL.
3) Uem OodbIne sK€CTKOCTD MPY>KUHBI, TeM OOJbIIE IEpHo KOoJeOaHuil.
4. CpoiicTBa NONEpPEYHbIX BOJH. Y K&KUTE HEBEPHBIN OTBET.
1) CxkopocTh BOJIHBI paBHA POM3BEACHUIO JIJIHBI BOJHBI HA YaCTOTY BOJIHBL
2) Ionepeynble BOJHBI MIPENCTABIISIOT COOOH YepenyIOLIHecs Pa3pekKeHUs U CXKATHS.
3) DTH BOJHBI MOTYT PACIPOCTPAHSITHCS TOJIBKO B TBEPABIX TENAX.
5. Kakoif u3 nepednciIeHHbIX IPUMEPOB SBIISIETCS BIHYKJICHHBIM KoJeOaHneM?
1) Konebanus rpy3a Ha HUTH, OIUH pa3 OTBEACHHOTO OT MOJIOXKEHHS PABHOBECHS U OTIYIIEHHOTO.
2) Konebanue cTpyHBI TUTapHI.
3) Konebanus nuddysopa rpoMKOroBOpUTENSE BO BpeMsi paboThl IPHEMHHUKA.
4) KonebaHus Haiiek pel4a’KHbIX BECOB.
6. 3a 5 ¢ masTHUK coBepium 10 xonebaHuil. YKakuTe MpaBUIIbHBIA OTBET.
1) Ilepuon xonebanwuii 2 c. 2) Ilepuon xonebanuii S0 ¢.  3) Ilepuon xonebanuii 0,5 c.
7. B KakuX HaNpaBJICHUSAX COBEPIIAIOTCS KOJeOaHHsI B MOMEPEYHON BOJTHE?
1) ToapKO MO HANPABJIEHUIO PACTIPOCTPAHEHUS BOJHBL

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

8. Maccy npyXKHHHOIO MasTHHKa YMEHbIIWIH B 9 pa3. L{ukanueckast yactora KoynebaHui:

1) yBenmumnace B 9 pas 2) yMeHbIIMIACh B 9 pa3  3) yBenuumiach B 3 pa3a 4) yMEHbLIWIACH B 3 pas3a
Bapuanrt 2

1. CBobonHBIMH Ha3bIBAIOTCS KOJIEOAHNS, KOTOPBIE IPOUCKOMAST MO NEHCTBHEM ...

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

2. CBoiicTBa MPOJOJBHBIX BOJH. Y KQXKUTE HEMOJIHBIN OTBET.

1) IIpononbHBIE BOTHBI MPEACTABISIOT COOOH UepenyroIInecs pa3peskeHust U CHKaTHSI.

2) YacTuubl cpeasl pu KOeOaHUAX CMEINAIOTCs BIOJIb HAMPABJICHUS] pACTIPOCTPAHEHHS! BOJIHBI.
3) DTH BOJHBI MOTYT PaCIPOCTPAHSITHCS B ra3ax.

3. IloxBemeHHbIH Ha MPYKHUHE IPy3 COBEPIIAET MaJble KOieOaH!s B BEPTUKAIbHOM HarpasieHHH. Cunuras
KoJIeOaHUsI He3aTYX AIOLIIMH, YKAXKUTE TPABUIIBHOE YTBEPIKICHHE.

1) CxopocTtb rpy3a U3MEHSIETCS CO BPEMEHEM MEePUOIMUECKH.

2) Ilepuon xoneOaHuil 3aBUCUT OT AMIUIUTYIBL.

3) Uem OodbIne sK€CTKOCTD MPYKUHBI, TEM OOJbIIe IEpHo KoJeOaHuil.

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

1) CxkopocTb BOJIHBI paBHA TPOU3BEACHUIO JIJIMHBI BOJIHBI HA YAaCTOTY BOJIHBL

2) [Tonepevnbie BOJHBI MPEACTABISIOT COOOM YepenyrOImnecs pa3peskeHus U CIKATHS.

3) DTH BOJHBI MOTYT PACIPOCTPAHSITHCS TOJIBKO B TBEPABIX TENAX.

5. Kakoif n3 nepednciIeHHbIX IPUMEPOB SBIISIETCS BIHYKICHHBIM KoJeOaHneM?

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

3) Konebanus nuddysopa rpoMKOroBOpUTENst BO BpeMsi padoThl IPHEMHHUKA.

4) KonebaHus Hamiek pel4a’KHbIX BECOB.
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6. 3a 5 ¢ masTHUK coBepium 10 xonebaHuil. YKakuTe MpaBUIIbHBIA OTBET.

1) Ilepuon xonebanwuii 2 c. 2) Ilepuon xonebanuii S0 ¢.  3) Ilepuon xonedanuii 0,5 c.
7. B KakuX HamNpaBJICHUSX COBEPIIAIOTCS KOJNEOAHUS B MMONEPEUHON BOJTHE?

1) ToapKO MO HANPABJICHUIO PACTIPOCTPAHEHUS! BOJHBL.

2) Bo Bcex HampaBIeHHSIX. 3) TonbkO NEePIEHANKYJISIPHO PACIIPOCTPAHEHHIO BOJIHBI.
8. Maccy npyKHHHOIO MasTHHUKA YMEHbIIWIH B 9 pa3. L{ukamueckast yactora KoynebaHui:
1) yBenmumnace B 9 pas 2) yMeHbIIMIACh B 9 pa3  3) yBenuumiIach B 3 pasa 4) yMEHbLIWIACH B 3 pas3a

Kmoun MPaBHUJIbBHBIX OTBETOB

Bapuanr 1

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

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

Tecrnl mo Teme « OnTHKa»

1. Yriom naneHust Ha3bIBAIOT YOI MEXKAY. . .

A. OTpa’k€HHBIM JIyHOM U NaJar0 UM

b. otpaxkaroniell NOBEPXHOCTBIO U MEPIIEHAUKYISIPOM

B. nepnennukyaspoM U NajarouM JIy4OM

I'. oTpaxaromei NOBEPXHOCTHIO U MPEJIOMIIEHHBIM 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 MEHbILEM
aBoiiHoro (okycHoro. M3o0paxkeHune npeamera — ...

A. MHUMO€ U HaXOIOUTCS MEXKAY JIMH30H U (POKYCOM

b. neficTBUTENNbHOE M HAXOIUTCS MEKAY JIMH30U U (POKYCOM

B. neficTBuTeNbHOE M HAXOIUTCS MEKAY (POKYCOM U TBOHHBIM (POKycOoM
I'. neficTBUTENBHOE W HAXOAUTCS 38 NBOHHBIM (HOKYCOM

4. AGCOMOTHBIN NMOKa3aTeNb MPEIOMIICHHUS 000N Cpenbl:

A)n<l1

B)n=1

B)n>1

IMNn=0

5. SIBJ€HNE OTHOTO BHYTPEHHETO OTPAKEHHS MOKET HAaOIFOAAaThCs TIPU TIEPEXO0/Ie CBETOBOTO JIyYa:
A. Yepes rpanuny pasnena Jro0bIX cpen.

b. 13 BOABI B BO3AYX,;

B. U3 mpo3padHOi cpenbl B HEMPO3PAUHYIO,

I'. M3 BO3ayxa B BOAY Yepe3 TPaHmLly pas3zeia JIObIX Cper.

6. Kakoe siBnenue otkpoul Hel0TOH

A. UnTepdepenus

b. Incnepcus

B. udpakius

I'. Ilonapuzanms
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7. Ha Genom nmcTe OymMaru HalmucaHo KPaCHBIM (PJIOMACTEPOM KYAOBIETBOPUTEIBHO» U 3€IEHBIM
¢bnomacrepom — «xopormoy. Hepes Kakoe CTEKIIO Hal0 CMOTPETh, YTOOBI YBHIETh OLICHKY
«YIOBJIETBOPUTETILHO»?

A. Uepes KpacHOE CTEKIIO

b. I1pu mobom crekiie HaAMUCh OYAET BUIHA YEPHBIM LIBETOM

B. Uepes aBa cTekna BMecTe

I'. Yepes 3enenoe CTeko

8. Kakoe ¢usndeckoe siBieHne OOBSICHIET Pagy>KHYIO OKPACKy YeIlyu poIObI?

A. Tudpakuus csera

b. Untepdepennms ceera

B. lucnepcus ceera

I'. Ilonapusanus ceera

9. Ontuyeckas cuia JIuH3bI paBHa S5 nnTp. KakoBo GpokycHOe paccTOsTHIE JTHH3BI?
A S5cm

b.02cMm

B. 20 cm

I''4cm

10. Korpa npuMepHO NOSIBUIUCH MEPBBIE OUKU?

A. Oxomno 1387 r.

b. Oxono 1286 .

B. Oxono 1754 r.

I'. Oxono 1643 r.

11. ConHeuHblli CBET MagaeT HA TUCK, HAOMOAATENIb BUAUT YePeIOBaHNE LIBETHBIX Moioc. Ha kakoM siBneHun

OCHOBAHO 0Opa30BaHME LIBETHBIX MOJIOC?

A. Tudppakuus oOTpaKeHHBIX Jy4eH cBeTa

b. IlornomeHne CBETOBBIX BOJIH ONPENEIEHHON NJINHBI BOJHbI

B. IIpssiMonuHeitHOE pacnpOCTpaHEHUE CBETA

I'. lucnepcus ceera

12. Bepro yTBep:xknenue(-s):

Hucnepcueii ceera 00bACHAETCS (PU3HUECKOE SIBJICHHE:!

A — $puONeTOBBIN LIBET MBUTbHON TUIEHKH, OCBEIaeMOH O€JIbIM CBETOM.

b — ¢uonerosslii uBeT adakypa HACTOJILHOMN JIAMITBI, CBETSLIEHCS OEIIBIM CBETOM.

1) Tomeko A

2) Toneko b

3)uA,ub

4)uu A, ou b

13. JIyy, uaymuii napauieiabHO IJIaBHOM ONTHUYECKOW OCH JIMH3BI [OCIIE MPEJIOMIICHHUS . ..
A. unér yepe3 nBOMHON Pokyc

b. unér uepes onTuyeckuil LEHTP JIUH3bI

B. mocne mpenomienus unét uepes Goxyc

I'. Hukorna He nmpenomsieTcs

14. TIIpo3padHoe TeNo, OrpaHUIEHHOE ABYMS CPepUIECKUMHU MTOBEPXHOCTSIMH, Ha3bIBAETCS
A. 3epkajioMm

b. ceeToBOIOM

B. nunson

I'. crexnsiHHON NpU3MONR

15. TIpu momanaHuy COJTHEUHOTO CBETA HAa KaILIH JOKAs oOpasyercs panyra. OObsICHAETCS 3TO TEM, YTO
OembIil CBET COCTOUT M3 3JIEKTPOMATHUTHBIX BOJIH C PA3HOM JJIMHON BOJIHBI, KOTOPBIE KAIUIIMHU BOZBI I10-
pasHOMYy...

A. mornomarorcs
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b. mpenomnsirores
B. nonspusyrores
I'. orpaxkarorcs

Kmoun MPAaBHUJIBHBIX OTBETOB

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
B b I B A b I’ b B
KonTtpoabHbie padoThl
Kontpoabnas padora Nel no teme «Kunematuka»
Bapuanr 1
1. CxonbKo Bp€MEHHU MacCca)Xup, CUASAIINN y OKHA T0e3/1a, UAYIIEro CO CKOPOCThIO 54 km/4, Oyner
BUAETh MPOXOISAIINNA MUMO HETO BCTPEUHBIH MOE31, CKOPOCTh KoToporo 36 km/4? J{niHa noesna
250m.
2. Tponneiibyc Tporaercsi ¢ mecta ¢ yckoperueM 1,2 m/c. Kakyro ckopocts npuodOperaer
Tposueiidyc 3a 10c
3. PaccuuTaliTe yCKOpeHHE TIO€3/1a, ABUKYIIETrOCs CO CKOPOCThIO 18 KM / 4, eClii OH, Ha4aB
TOPMOKE€HHE, OCTaHaBIuBaeTcs B TeueHue 10c.
4. OmnpenennTe HAYAIbHYIO CKOPOCTh T€JA, KOTOPOE, IBUTAsCh C YCKOPEHUEM 2 m/c? 3a5 ¢
MPOXOANT NyTh, paBHBINA 125 M.
5. M4, cKaThIBasCh C HAKJIOHHOM MJIOCKOCTU U3 COCTOSIHUSA MOKOSI, 38 MEPBYIO CEKYHY MPOLIE
nyTh 15 cm. Onpenenute myTh, NPONIEHHBIN MA4OM 3a 2C.
Bapuant 2
OnHoBpeMeHHO U3 NMyHKTOB A U B, paccrosiHre Mexay KOTOpeIMU paBHO 250KkM, HaBCTpedy ApyT
ApyTy Bblexayu aBa aBToMoOWst. Onpenenure, uepes Kakoe BpeMsl BCTPETITCS aBTOMOOWIIH,
€CJIH UX CKOPOCTH COOTBETCTBEHHO paBHbI 60 kM/4 1 40 KkM/4.
ABTOMOOMJIb ABMKETCS CO CKOPOCTh 72kM/4. OripenenuTe yCKOpeHne aBTOMOOMIIS, €CITH Yepes
20c OH OCTaHOBUTCS.
3a kakoe BpeMsi aBTOMOOMIIb, IBUTASICh U3 COCTOSTHUS TIOKOsI ¢ yckopeHueM 0,6 m/c?, npoiizet 30
M?
C KakuM yCKOpEeHHEeM ABUTAJICS MO0e3] 10 OCTAHOBKH, €CJIM B Hauajie TOPMOXKEHUS] OH UMell
CKOpOCTh 36 KM/4, a €ro TOpMO3HOU Iy Tk paBeH 100m?
Hauas BHKEHHE U3 COCTOSHUS IIOKOSI C YCKOPEHHEM 6 M/C2, TeNIO JOCTHIIO CKOPOCTH 36M/C H,
MPOAOJIKasA ABHKEHHE, OCTAHOBWIIOCH uepe3 S ¢. Kakoil myTh mpoLIo TeNo 3a BCe BpeMs
IBHKEHUS?
OTtBeThI
1 2 3 4 5
Bapuasr | 10 ¢ 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

Kontpoabnas padora Ne2 no teme «OCHOBBI TUHAMHKH»

Bapuanr 1
UeMy paBHa cuila TPEHUs, €CJIN MOCJE TOMYKa BaroH Mmaccor 20 T ocranosuiics depes S0 c,
npoiias paccrossHue 125m?
Kakos Bec rpysza maccoit 10 kr, HaxonsA1erocs Ha NOJCTaBKE, IBUXKYILEHCS BBEPX C YCKOPEHUEM
2,5 M/c*?
JIBe TeneKu IBIXKYTCSI HABCTPEUY IPYT APYTY CO CKOPOCThIO 4 M/c kaxkaas. [locie
CTOJIKHOBEHUS BTOPAs TEJIEKKA MOJYUHIIa CKOPOCTh PaBHYIO O M/C, B HAIPABJICHUH IBHKEHUS
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MEepPBOH TENEXKKH, a epBast OCTaHOBUJACh. PaccuuTaiite Maccy NepBOH TENEKKH, €CIU Macca
BTOPOM paBHA 2 KT.
Kamenb maccoii 20 r, BBINYLIEHHBIN BEPTUKAJIBHO BBEPX U3 POTaTKH, PE3UHOBBIN XKI'YT KOTOPO
Obu1 pacTsaHyT Ha 20 cM, mogHsuIcs Ha BbIcOTy 40 M. HaiiTi jkeCTKOCTb JKryTa (COMPOTHUBICHUEM
BO3yXa npeHeOpeun).
Omnpenenute, Ha KAKOH BBICOTE KHHETUYECKAsI YHEPTHUS Msiua, OpPOIIEHHOTO BEPTUKAIBHO BBEPX CO
CKOpOCTBIO 16 M/C, paBHA €ro MOTEHIIUAIbHON SHEPTHH.

Bapuant 2
Haiinure cuny, coo0mmaromyo aBTOMOOMIIIO Maccoi 3,2T yCKOpeHHUe, eci OH 3a 15 ¢ ot Havana
IBW)KEHUS pa3BUJI CKOPOCTb, PaBHYIO 9M/C.
OnpenenuTe Maccy Tela, KOTopoe B IudTe, NBIKYLIEMCs BHI3 C YCKOPEHHEM 5 M/C-, HMeeT Bec,
pasHbiii 100 H.
JIBa mapa IBMXKYTCSl HABCTpeUuy APYT APYry ¢ ONMHAKOBOUW CKOPOCTBHIO. Macca nepsoro mapa 1
kr. Kakyro maccy nomKeH UMeTh BTOPOH 1uap, 4ToObI IOCIIE CTOJKHOBEHUS IEPBBIH 1ap
OCTAHOBWJICS, & BTOPOM IMOKATHJICA HA3a[ C MPEKHEH CKOPOCThIO?
PaccuuTaiite paboTy, KOTOPYIO HEOOXOIUMO COBEPIINTD NPH MOabeMe Tesia Maccoi S00 Kr Ha
BBICOTY 4 M, €CJIU €r0 CKOPOCTb MPH 3TOM YBEJIUYIIIACh OT HYJIS 10 2M/C.
Camoner Maccoii 2T eTuT co ckopocThio SOm/c. Ha BeicoTe 420 M OH MepeXOauT Ha CHUKEHHE
(TIpH BBIKIIFOUEHHOM ABHraTelie) U COBEPLIAET MOCAAKY, HMest ckopocTh 30 M/c. Onpenenure
paboTy CUJIBI COMPOTUBIICHHS BO3AyXa BO BPEMsI INIAHUPYIOLIETO MOJIETa.

OTBeThI
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 JTx

Kontpoabnas padora Ne3 mo teme «OCHOBBI TEPMOAHHAMHKID

N =

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?

3. Jns uzobapHoro HarpeBanus 800 mosp raza Ha 500 K ra3y cooOurmmm komimaecTBo TermioTel 9,4 MJxk.
Omnpenenute paboTy ra3a U U3MEHEHNE €r0 BHYTPEHHEH SHEPTHUHL.

4. T'a3 B uzeanbHOM TEIUIOBOM JBUTaTeNe OTAAET XOJOAUIBHUKY 60 % TernoThl, NOJYy4EeHHONH OT
Harpesatess. KakoBa TeMmepaTypa HarpeBatess, eciy TeMIeparypa xogoauiabHuka 200 K?

5. Kakoe KOJHM4ecTBO TEeIIOThl HEOOXOAUMO COOOIIaTh OTHOMY MOJIIO HI€aJIbHOIO OJHOATOMHOTIO Tasa,
HaXOIAIIEMYCS B 3aPbITOM OasioHe npu Temmeparype 27° C, 94ToObl MOBBICUTH €T0 IABJIEHUE B 3

paza?

Bapuanrt 2

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

2. Uemy paBHa BHYTPEHHSS SHEPIHsI BCEX MOJIEKYJI OJHOATOMHOIO HEAJIbHOIO ra3a, UMEKIIEro
obwvem 10M°, pu JaBICHUH 5¢10° ITa?

3. Asor umeet obbem 2,5 nmutpa npu gasnernu 100 klla. Paccuuraiite, Ha CKONBKO M3MEHUIIACH
BHYTpPEHHSIS1 SHEPTHUS Ta3a, €CIIH MPH YMEHbLIeHHH oObeMa B 10 pas maBieHHe MOBBICHIOCH B 20
pas.

4. TemmnepaTypa HarpeBaTess U XOJIOAWIbHUKA UACATbHON TEMJIOBONH MAaIIUHBI COOTBETCTBEHHO
paBHbl 380K u 280K. Bo ckonbko yBenuuutcs KIIJ1 mamuHel, ecnu temnepatypy HarpeBaTens
yBenuuuTh Ha 200K?

5. Ha cxonpko U3MeHWIaCh BHYTPEHHsIS 3Heprus 10 MoJib OTHOATOMHOIO UAEAJIbHOIO rasa mpu
uzobapHoM HarpeBanuu Ha 100K? Kakyro paboTy COBEPIIUII MPU 3TOM T'a3 H KAKOE KOJHMUYECTBO
TeIJIOTHI €My COOOIIEHO?

OTtBeThI
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1 2 3 4 5

BapuaHT 1 1,1 Kr/m3 18,7 kI 3,3 MOx; 6,1 500 K 7,5 KK
M [k
BapuaHT 2 renvi 7,5 MOx 625/ 2 12,5 kOx; 8,3
Kx; 20,7
KX

KoHTponbHasa pabota Ne4 no teme «CoeiMUHeEHUe NPOBOAHMKOB. 3aKOH [xoyna-JleHua»
BapuaHT 1
1. Yemy paBHO 06LLee cONPOTUBAEHME 3NEKTPUUECKON Lenu, ecnu Ri=R2=15 OmM, R3=R4=25 Om?

2. Kakoe HanpsixkeHne HY>XHO c03faTb Ha KOHLax NpoBogHUKa conpoTusneHnem 20 Om, 4Tobbl B HEM
BO3HWKNa cuna Toka 0,5 A?

3. KakoBa nnowaab NoNepeyHoro ceYeHUss KOHCTAHTaHOBOM NPOBOIOKM conpoTusneHnem 3 OM, ecnu ee
annHa 1,5 m?

4. JneKTPUYECcKUii YallHUK MeeT ABa HarpesaTens. Ipu BKAKYEHMM O4HOF0 N3 HUX BOAa B YaHMKe
3akunaet 3a 10 MUH, NPV BKAKOYEHUN BTOPOTO - 3a 40 MUH. Yepes CKOSIbKO BpeMeHU 3aKMUMnaeT Boja ,
ecnn 06a HarpeBaTtenis BKOYEHbI NapanienbHo?

5. Kakyto paboTy cOBepLUNT TOK cuoi 2A 3a SMUH Npu HanpshkeHun B Uuenun 15B?

BapuaHT 2.
1. Yemy paBHO 06Llee CONPOTMBAEHNE 3NEKTPUYECKONM Lenn, ecnn Ri=8 Om, R2=2 Om, R3=4 Om, R4=6
Oowm?

2. OnpegennTtb cuUy TOKa B MPOBOAHUKE COMPOTUBMEHNEM 25 OM, Ha KOHLAX KOTOPOro HarnpsiXXeHue
paBHoO 7,5B.

3. CKO/bKO METPOB HUKENMHOBOr0 NpoBoja NNowaabio nonepeyvHoro ceveHmsa 0,1 Mm2noTpebyeTtcs
[ANA U3roTOB/IEHUA peocTaTa C MaKCMMasibHbIM conpoTtusneHnem 180 Om?

4. DNeKTPUYECKWNA YallHMK MMeeT ABa HarpeBatesnis. [py BKAOYEHUN OAHOM0 N3 HUX BOAA B YaHMKe
3akunaet 3a 10 MUH, NpY BKOYEHUN BTOPOro - 3a 40 MMH. Yepe3 CKONbKO BPEMEHW 3aKUNaeT BOAA,
ecnn oba HarpesaTesis BK/IOYEHbI Nocnef0BaTe/IbHO?

5. PaccumuTaliTe KO/IMYeCTBO TeN/10Tbl, KOTOPOE BbIAENNT 3a 5 MMH MPOBO/IOYHas cnvpab
conpoTtussieHnem 50 Om, ecnin cuna Toka paBHa 1,5 A.

OTBeThI
1 2 3 4 5
BapuaHT 1 20 Om 10B 0,25 Mm2 8 MUH 9000 O
BapunaHT 2 50m 03 A 45 M 50 MUH 33,75 KX

KoHTponbHaa pabota Ne5 no teme «MarHuTHoe none»
BapuaHT 1
1. Ha npoToH, ABMXYLLUIACA CO CKOpOCTbo 10 M/C B OAHOPOAHOM MarHWTHOM MOJie NePrneHANKYNSAPHO
NNHUAM MHAYKUNK, aercTByeT cuna 0,32*10-12 H. KakoBa MHAYKLNA MarHUTHOro nons?
2. OnpefennTe NHAYKTUBHOCTb KaTyLIKW, KOTOPYH MpW cuje ToKa 8,6 A MPOHM3bIBAET MarHUTHbIN
notok 0,12 B6.
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3. IlpsMonuHeNHbII NPOBOAHUK Maccoi 3 KI, IO KOTOPOMY IPOTEKAeT TOK 5 A, MOJHUMAETCs
BEPTUKAJIBHO BBEPX C YCKOPEHUEM S m/c’ B OHOPOAHOM MAarHUTHOM TOJi€ ¢ UHAyKUuen 3 Tn
NEePTNEeHIUKYISAPHO JUHUSIM MarHUTHON nHAyKLMU. Onpenennure AIUHY IPOBOAHUKA.

Bapuanr 2

1. DJeKTpOH CO CKOPOCTBIO 5¢ 107 m/c Breraer B OJIHOPOTHOE MATHUTHOE TIOJIE MO yriioM 30° K TMHUAM
MarHuTHOW unaykunu. Manykuus marautaoro noss pasHa 0,8 Tn. Haligure cuny, nelCTBYIOLIYIO Ha
3JEKTPOH.

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

3. Slnpo atoma renusi, UMEOLIEE MACCY 6,7410% xr u 3apsn 3,2¢ 10" K, Breraer B OIHOPOJHOE NOJIE C
WHAYKLUEN 107 Tt 1 HAUMHAET ABUIATHCS 11O OKPY’KHOCTH paguycom 1 M. PaccuuTalite CKOpOCTh
5TOMN 4aCTHLIBL

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 «@H3MKa ATOMHOI0 SIAPa»
Bapuanr 1
1. OmpenenuTe UMCIIO HyKJIOHOB, IIPOTOHOB U HEHTPOHOB, CONEPKAIIUXCA B SAPE aTOMa HaTpus 13 Na.
KaxoB 1e(heKT MacChl, SHEPIHs CBSI3H U e/ bHas SHEPrHsl CBA3HU spa Kucaopona 907?
3. Tlepuox mosypacraga pPagroaKTHBHOIO H30TOMA XpoMa 55 Cr paseH 27,8 cyT. Uepes kakoe Bpems
pacnagaercst 80% aToMoB?
Bapuanrt 2
OmnpenenuTe YUCIO HYKJIOHOB, IPOTOHOB U HEATPOHOB, CONEPIKAIINXCS B SAPE aTOMA ypaHa 23U
PaccunTaiite neeKT MacChl, YHEPTHIO CBS3H H yEIbHYIO SHEPTHIO CBSA3H AADPA ATIOMUHUS 54 Al
3. OmpenemnuTe, KaKas J0JIs aTOMOB PafHOAKTUBHOIO U30TONA KoOaIbTa 35C0 pacnanaercs 3a 20 CyTOK,
€CJIM TIEPHOoJ €ro noJiypacmana 72 cyTok?

N =

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
«HccenoBanue IBHKEHHUsI TeJa MOA AeHCTBHEM MOCTOSIHHOM CHJIbI»
Henr paborwi: 1. MccnenoBaTh 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIBXKEHHMsI OT Beca Tena. 2. OmnpenenuTb
k03 (puLmeHT TpeHus nepesa mo Aepeny.
IpuGopsl U MaTepHaJIbI: THHAMOMETD, AEPEBSIHHBIN OpyCOK, NepeBsIHHAS JIMHEHKA WITH IePEBIHHAS
TUTOCKOCTB, Habop rpy3os mo 100 T.
Teopus

Cuna TpeHust — 5TO CUJIa, KOTOpasi BOZHUKAET B TOM MECTE, I/i€ Tejla CONPUKACAIOTCsl APYT C APYIOM, U
MPENATCTBYET NepeMeleHnto Ten. Cuiia TpeHus - 5TO CUila JIeKTPOMATHUTHOM MPUPOABI.

Bo3HuKHOBEHHE CHIIBI TPEHUS OOBACHSAETCS ABYMSI IPHYHHAMM

D)IIepox0oBaTOCTBIO MOBEPXHOCTEH.

2)IIposiBIC€HHEM CHUIT MOJIEKYJIIPHOTO B3aUMOAECHCTBUS.

Cunel TpeHUsI BCerzia HallpaBJIeHbI 110 KacaTeNbHON K CONPUKACAIOLITUMCS IIOBEPXHOCTIM
U MOAPA3ACJISIIOTCS HA CiIbl MPEHUA HOKOS, CKONbICEHUS, KAYEHU.
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B nanHoii pabote uccnenyercst 3aBHCUMOCTDb CHJIBI TPEHUS CKOJIBXKEHHSI OT Beca TeJa.

Cujia TpeHHsI CKOJIBKEHHS — 5TO CHJIa, KOTOPasi BOSHUKAET P CKOJIBKEHUH MTPEeaMeTa 1O KaKo-
6o nosepxHocTU. [1o MOAYIIIO OHA MOYTH paBHA MAKCUMAJIBHON CHJIE TpeHUs okosi. HampasneHne CHitbl
TPEHHUSI CKOJIbXKEHHUS IIPOTHUBOIIOIOKHO HATIPABIICHUIO JBIKEHUS TEa.

Cua TpeHus B ITUPOKHUX Mpeesiax He 3aBUCUT OT ILIOLIAIN COMPUKACAIOIINXCS TOBEPXHOCTEH.

B nannoit pabore Hazo Oyner yOennTbes B TOM, YTO CHJIA TPEHHS CKOJIBKEHUS MPOIIOPLHUOHATIbHA CHIIE
naBieHus (cuie peakuuu onopsel): Fmp=uN, c0e p - k03pPUIHEHT NPONOPIIOHAIBHOCTH,
Ha3biBaeTCs Kod(puumnenTom Tperus. OH XapakTepHu3yeT HE TEJIO, a Cpas3y ABa TeJa, TPYLIUXCS APYT O
apyra.

Xoa padoTsl
1. Omnpenenute LieHy AeJeHUs 1IKanbl fuHamometpa, C.
2. Omnpenenurte Maccy Opycka.

[MoxBechTe OpPyCOK K AMHAMOMETPY , MOKA3aHHS JUHAMOMETPAa — 3TO 8eC Opycka. Jnsi HaxOKIEHUs
2
Macchl Opycka pasnenute ec Ha g. [TpunsaTs g=10 m/c”.

3. Tlonoxute OPyCOK Ha TOPU3OHTAIBHO PACIIOJNIOKEHHYIO NEepeBsHHYIO JHHEWKy. Ha Opycok mocrasbTe
rpy3 100r.

4. TlpukpenuB K OpyCcKy IMHAMOMETp, KaKk MOXXHO Ooyiee pPaBHOMEPHO TSHHTE €ro BJAOJb JIMHEHKH.
3anuwiume nOKA3anUs OUHAMOMEMPA, MO U €CMb GeTUYUHA CUNbI MPEHUS CKOTbICEHUSL.

5. JlobaBbTe BTOPOH, TPETUH, YETBEPTHIE IPY3bI, KAKABIN pa3 u3mepsis cuiy TpeHus. C yBeJINYeHneM uucia
IPy30B PacTeT CHJIA HOPMAJILHOTO aBJICHUS.

6. PesynbraThl H13MepeHNit 3aHecuTe B TAOIHLTY.

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

1

2

3

4

5

6. B KaxIOM oOmbiTe paccuntath koshduuuent tperns no dopmyne. Ipuusts g=10 M/c* Pesymbrarsl
pacuéToB 3aHECTH B TAOJHUILY.

7. Tlo pesynpTaraM HM3MEpPEeHHUN IMOCTPOHTE TpaduK 3aBUCUMOCTH CHJIBI TPEHUS OT CHUJIBI HOPMAJIbHOTO
nasneHusi. Ilpu moctpoeHun rpaduka MO pe3ysibTaTaM ONBITOB HKCHEPUMEHTAJIbHBIE TOUYKH MOTYT He
0Ka3aTbCsl HA MPSIMOM, KOTOpPasi COOTBETCTBYET (opMyJie. ITO CBS3aHO C MOTPEIIHOCTAMH U3MepeHus. B atom
ciy4ae rpadUK HaaO MPOBOAMUTH TaK, YTOOBI MPUMEPHO OAMHAKOBOE YMCIIO TOYEK, OKa3aJOCh, IO Pa3HbIe
CTOPOHBI OT IPSIMOM.
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Mocne NOCTPOEHMS rpauka BO3bMUTe TOUKY Ha MPsAMON (B CpefHeil vacTu rpajuka), onpegennre no
HEMY COOTBETCTBYHOLLME 3TON TOUKe 3HAYEHUS CU/bl TPEHUSA U CU/bl HOPMANbHOF0 AaB/IEHUA N BbIYUCAUTE
KO3I(h(ULMNEHT TPeHUA. ITO M OyfeT CpefHMM 3HAUYEeHUEM KO3D(ULMEHTA TPEHUA. 3anuwmnTe ero B Tabnuyy.

8. CpenaliTe BbIBOjJ B pa6oTe U 06BLSACHMTE, 3aBUCUT NN CUMA TPEHUSA CKOJIbXEHUSI OT CUJ/Ibl HOPMasibHOrO
[ABNEHVSA, U €CNWN 3aBUCUT, TO Kak?

9*. HanucaTb KpaTKOe COUYMHEHME - paccyXjeHne Ha TeMy « UTo npoucxoamno 6bl B NpuUpoae, ecnun 6bl He
6b110 CUNbI TPEHNS.

KOHTpO/IbHbIe BONPOCHI

UT0 HasbIiBaeTCcs CU/I0N TPeHUA?

KakoBa npupoga cusbl TpeHus?

Ha30BMTe OCHOBHbIE MPUYUHBLI, OT KOTOPbIX 3aBUCUT CuUNa TPEHNA?
MepeuncnnTte BUAbI TPEHNA?

MOXHO 1 cUnTaTb ABJIEHMNE TPEHUA BpefHbIM? [Toyemy?

O WN

JNabopaTopHaspaboTaNe2
«3yyeHune 3aKOHa COXpaHEHMA MMNYybca»

Llenb: SKcnepmMMeHTa/IbHO NPOBEPUTL CNpPaBef/IMBOCTb 3aKOHA COXPaHEHUA UMNYbCa Ten npu NpsmMom
YApPYyrom coyfapeHuu

O6opygoBaHuMe: 1. [Ba MeTa//IMYECKMX LUApUKa pa3HOin maccbl. 2. Pama gns nogseca LIapuKoB. 3.
M3amepuTenbHasa nuHenka.

Teopusa

BennuuHa, paBHas  MNPOU3BELeHUI0 Maccbl  MaTepuanbHOW  TOYKM  Ha  €e  CKOpOCThb,
Ha3bIBaeTCA UMMY/1bCOM.

p=mu

p — vMnynbC Tena

m — macca Tena

N — CKOpOCTb Tena

Mmnynbc Tena HanpaBneH B Ty e CTOPOHY, 4TO UM CKOPOCTb Tena. EgnHnueii
nsmepeHns umnynsca B CU aBnsaetca 1 Kr-m/c.

M3meHeHMe MMnybca Tesia NPOUCXOAUT NPW B3aUMOAENCTBMY Ten, Hanpumep, Npu ygapax.

[nsa cuctembl MaTepuanbHbIX TOYEK MOMHbLIA MMMYAbC paBeH CyMMe MMNynbcoB. Mpu 3ToM crnegyeT
UMEeTb B BUAY, UYTO WMMYNbC - 3TO BEKTOPHasdA BeMUYUHA, W MNO3TOMY B O0OWEM c/fyyae WMNYNbCbl
CK/1ablBAlOTCA KakK BEKTOPbI, T.e. M0 NpaBuy napasisenorpaMmma.

=T vl+ T-

Ecnu Ha cucTtemy Ten He feliCTBYHOT BHELUHME CUMbl CO CTOPOHbI APYTrUX
Tesl, Takasl cMcTemMa HasbiBaeTCs 3aMKHYTOM. 3aMKHYyTas cucTeMa - 3TO CMcTema
Tesl, KOTOPble B3aMMOLECTBYIOT TO/IbKO APYT C APYTOM.
3aKOH COXpaHeHUs UMMy/bca: B3aMKHYTOW CMCTeMe BEeKTOpHas CyMMa WMMYIbCOB BCEX Ten,
BXOAATLUMX B CUCTEMY, OCTaeTCA MNOCTOAHHOW npu  o6biX
tav{+ T2Vz = v 1,;i + v 2v2 B3aMMOAENCTBMAX TEN 3TON CUCTEMbI MEXKAY COBOA.
T1, m2 — Maccbl B3aUMOAENCTBYHOLLUX Tef, Kr
Vj, 12— CKOPOCTW TeN A0 CTONIKHOBEHUSA, M/C
V'j, U'2— CKOPOCTW TeN Nocsie CTONIKHOBEHWSA, M/C
3aKOH COXpaHeHUs MMMynbCa MOXHO CHOPMYNMpPOBaTb M TaK: €C/IM Ha Tesla CUCTEMbl LEeACTBYHT
TONbKO CUJbl B3aUMOAEACTBUS MEXAY HUMU («BHYTPEHHUE CUMbI»), TO MOMHbIA MMNY/ILC CUCTEMbI TeN

Pi +P2=P"'1+P 2
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He W3MEeHSIeTCsA CO BPEMEHEM, T.e. COXpaHseTcAa. OTOT 3aKOH NMPUMEHUMM K CUCTeMe, COCTOsAWel wu3
n6oro uncna Ten. OTMeTUM eLle pas, YTO MMMY/bC - Be/IMYMHA BEKTOPHas, NO3TOMY COXPaHeHWe MOJIHOro
UMMybca 03HAYaeT COXPaHeHMe He TONbKO ero Be/IMYMHbI, HO 1 HanpaB/ieHns.

3aKOoH COXpaHeHUs MMMy/bca BbINOHAETCA NPU pacnajge Tena Ha YacTu M Npyu abCcosloTHO Heynpyrom
yhape, Korga coygapstolimecs Tena CoefuHAOTCA B 04HO. Ecnu pacnag wav ygap npoucxogsaTt B TedeHue
Masioro MpoMexyTKa BpeMeHU, TO 3aKOH COXpaHeHWs umMnysbca NPUOAMIKEHHO BbINOAHAETCA AN 3TUX
NPOLECCOB JaXe MNPU HaIMUYUN BHELLHUX CUJ1, AeACTBYHOLLUX Ha Tefa CUCTEMbI CO CTOPOHbI Tesl, He BXOAALLNX
B Hee, T.K. 3@ MaJloe BPeMS BHELLHWE CUJ/Ibl HE YCNEBAKT 3HAUNTENIbHO U3MEHUTb UMMY/IbC CUCTEMBI.

Mof yhdapoM B MexaHUKe MOHMMAEeTCsA KpaTKOBPeMeHHOe B3aumogelicTBue ABYyX wauM 6onee Ten,
BO3HMKalOLLee B pe3y/bTaTe UX COMPUKOCHOBEHUS (COyAapeHue LLapoB, yAap M0/I0Ta 0 HaKOBa/lbHIO U Ap.).
CambIiM MNpPOCTbIM fABASieTCA MNPSAMON (LeHTpasibHbIA) yaap, TO eCTb TaKoi ygap, NpuM KOTOPOM CKOPOCTWU
coyjapstoLlmxca Ten [0 yhapa HanpaBfieHbl MO JIMHWW, COeAuHSAKLWEA LeHTpbl Ten. MNpu coygapeHum
B3aMMOfeCcTBME ANUTCSA TaKo KOPOTKUIA MPOMEXYTOK BPeMeHU (MHOTAa U3MepPSEMbIA ThICAYHBIMW AONAMUN
CEKYHAbl) N BO3HMKAOT CTO/Ib 60/bLUME BHYTPEHHUE CU/bl B3aUMOAEACTBUSA, YTO BHELUHUMU CUNAMU MOXHO
npeHebpedb W CUCTEMY COYAAPAIOWMXCA Te/l MOXHO CUMTaTb 3aMKHYTOM WM NPUMEHATb K Heli 3aKoH
COXpaHeHus umnynbea.

B 3aBMCMMOCTM OT ynpyrux CBOWCTB Ten coyjapeHWss MOryT MpoTeKaTb BeCbMa pasnnyHo. MNpuHATO
BbleNATb ABa KparHUX cny4vasa: abCcostoTHO YNPYruin n abcotoTHO Heynpyrui yaapsbi.

ABCONTHO YyNpyrum HasblBaeTca ygap, NpU KOTOPOM MOC/Ae B3aMMOAEACTBMA Tena MO/IHOCTbHO
BOCCTaHaB/IMBalOT CBOK (opMy. Takmx yAapoB B MPUPOLe He CyLLecTBYeT, TaK KaK BCerja 4acTb 3Heprumu
3aTpaunBaeTcs Ha HeobpaTumyto fedopmaumio Ten. OfHAKO NS HEKOTOPbIX Tes, Hanpumep CTalbHbIX
3aKa/leHHbIX LWapoB, NOTepAMU MeXaHWYEeCKOM 3HEePrum npu CTOSIKHOBEHWM MOXHO MNpeHebpeyb U cUUTaTb
yaap abconioTHO ynpyrum. B cnydae ueHTpanbHOro abconoTHO YNpYroro ygapa AByx Ten ¢ MaccaMmm mil m2
N CKOpPOCTAMU V/, 12 A0 yAapa 1 V'j, vz Noc/e yaapa MOXHO 3anucatb 3aKOH COXpaHeHUs uMnybca Tet:

AGCONIOTHO HEeYnpyruM HasblBaeTcsl yaap, NpyM KOTOPOM MOC/Me COMPUKOCHOBEHWUS Te/l OHW He
BOCCTaHaB/MMBAIOT MOSIHOCTbIO CBOK (HOPMY, COEAUHSIIOTCS BMECTE M ABMXKYTCA KaK eAMHOe Lenoe C OfHOM
CKOpOCTbi. MMpu 3TOM yAape 4YacTb MX MeXaHW4YeCKON 3Heprum nepexoauT B paboTy pedopmauuu Ten
(BHYTpeHHIOK 3Hepruto). CTONKHOBEHME ABYX LWAPOB M3 MAACTWIMHA, KOrga Mocsie CTO/IKHOBEHMS Liapbl
cCAMnarwTca W [ABMXKYTCS BMeCTe, SBAsSETCS MNPUMEpPoM abCoMOTHO Heynpyroro yaapa. B cnyuvae
LeHTpanbHOro abCoMOTHO Heynpyroro ygapa AByx Ten € MaccaMum ml  m2  [ABMXKYLWMUXCA €O
CKOPOCTSIMM Vj, i [0 yAapa u 1’ nocne ygapa MoXHO 3anucaTb 3aKOHbl COXPaHeHUs UMMy bca Ten:

3aKOH COXpaHEeHUst UMMybca CAY>XUT OCHOBOW AN 06BACHEHUSA 06LLIMPHOr0 Kpyra siB/IEHWIA NpUpogbl,
NPUMEHSETCS B Pas/INYHbIX HayKax:
1. 3aKOH CTpOro BbIMOMHAETCS B SIBMEHWUSIX OTAA4YM MPU BbICTPesie, SIBIEHUN PeaKTUBHOMO
ABVKEHUS, B3PbIBHbIX SABMEHUSAX W SIBMIEHUSAX CTO/IKHOBEHMSA TeN.

2. 3aKOH COXpaHeHWsi UMNynbca NPUMEHSIIOT: NPU pacyeTax CKOPOCTel Ten Mpu B3pbiBax M
coyaapeHusx; nNpu pacyeTax peakKTUBHbIX annapaTtoB; B BOEHHOW MPOMbILWIIEHHOCTU MpK
NPOEKTMPOBAHUWN OPYXWSI; B TEXHUKE - MPU 3a6MBaHNM CBali, KOBKE META/IIOB U T.4

OnuncaHue paboThbl
YcTaHOBKa COCTOMT U3 ABYX CTa/IbHbIX LLIAPOB, Ha A/IMHHbIX MNOABECAX U U3MEPUTENIbHOM NUHEKN Nog,
wapamu. LleHTpbl Macc conpmKacaroLMxcsa WapoB fiexxaT Ha 04HOM YPOBHe OT Touku nogseca. OTBeasa 04WH
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n3 wapoB (Hanpumep, 6oNblleli MacCbl) B CTOPOHY W OTNYCTMB €ro, MOXHO MPOU3BECTU MPSMOI
(UeHTpanbHbIN) yaap LWAapoB
Ecnn [0 CTONKHOBEHUA OfAMH U3 WApoB Nokouacsa n2=0, TO BblpaXeHWe 3aKOHAa COXPaHEHUA UMMYNbca
ynpoctutcsa. Mpu npsaMom yaape oba Lwapa nocne CTONKHOBEHUS ABUXYTCA MO O4HON NPAMONA, NO3TOMY OT
BEKTOPHOI (hOPMbI 3aMMCU 3aKOHA COXPaHEHWS UMMY/IbCa MOXHO MepeiTu
K anrebpanvyeckoil, M yuuTbIBas, 4UTO MoOC/e CTONKHOBeHMS o06a LwWapa
OBWXKYTCA B OL4HOM Hanpas/ieHUN, NOMYYUM:
myv'i + m2y'2
puc. 2
[na onpefeneHna CKOPOCTM MNepBOro wapav2pao yjapa wu
CKOpPOCTE  wWapoB V'j Mn'2nocne yaapa BOCMO/b3yeMCS  3aKOHOM
COXpaHeHUs MeXaHWYecKol sHepruun. lMoTeHUManbHaa 3Heprus Lwapa B
MOMIOXKEHUM MAaKCUMAaSIbHOr0 OTKJ/IOHEHMSI pPaBHSAETCA ero KUHETUYeCKOi

, TO
mgh =-----

" v ="2gh
3Heprun npu ygape , 0TClofa
BbicoTy nogbéma  wWapa  MOXHO  OnpefennTb MO ero
MaKCMMasibHOMY OTKJ/IOHEHWIO S OT MOJSIOXKEHUSA paBHOBecus (puc.3,a).
puc. 3
TpeyronbHMK ABC npsiMoyronbHblii (onuMpaeTcs Ha auameTp).
KaTeT AB siBnsieTca cpefHeii MpPOMNOPLMOHaNbHOA BENUYUHON MexXay

rmnoTeHy3on/1IC=2/n cBoeil npoekumein Ha runoteHysy AD (pwuc.3,6):

h=—
ab2=acad TO ecTb S*—2/J/1. oTKyaa 21 CnepoBatesibHO,
Be/INUUNHbI CKOpoCTei MOXHO BbIpasnTb
_ 2
1 J/
Tak: rae So, Si -

MaKCMMa/ibHble OTK/IOHEHUS NMepPBOro LWapa Ao U nocne yaapa; S2- MakcMMasibHOe OTK/IOHEHME BTOPOro Liapa
nocne ygapa. 3anvem ypaBHeHUe 3aKOHA COXPaHeHUs! Yepe3 BblPaXKeHWs1 CKOPOCTEIA:

nam mi-So= mi*Si + m2*s2.
Takum 06pasom, MpoBepka 3aKoHa COXpPaHeHUs UMMyfbca B AaHHOW paboTe CBOAUTCHA K MNPOBepKe
cnpaBea/IMBOCTY MOCNEAHEr0 YpaBHEHUS.
Mpun ManblX yranax OTK/IOHEHMA LWapa 0T NONOXKEeHUSA paBHOBecUs SO, Siu S2MOXHO 3aMeHUTb
COOTBETCTBYHLWNUMUN BESIMHNHAMUN, OTCHUTAHHBIMW N0 FTOPMU3OHTANIbHONM LWIKare.
Xofa paboThbl

1. MepeHecnTe PUCYHOK 2 B OTYET Mo paboTe.
2. MoaroToBbTe B TeTpaau Tabnuuy Ans 3anmncu pesynbTaToB U3MEPEHUIA N BbIYMCNEHWIA:
. e A o A
Ne mr LR r So, Si, S2, LLn-"b m~Si, LLI272, mi-Si +m2/S2,
MM MM MM r-mm/c r™“"mm/c r™“"mm/c BMM/C

3. OnpegennTe Maccbl WapoB m1u m2. 3anuwmnTe Ux pesynbTaT B Tabnuuy.
4. OTperynupyiTe MOABECKY LUAPOB Tak, YT0Obl UX LIEHTPbl M TOYKa KacaHUs Haxoguancb Ha OfHOW
rOpPM30HTa/IbHOI NNHWN.
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5. OTK/I0OHUTe LWap 60MblUeli Maccbl Ha 5 ¢cM OT MOMIOXKeHUA paBHOBecus (So0) 1 3aTeM OTNYCTUTE ero.
3aMeTbTe MaKcuUMa/ibHOe OTK/IOHeHMe 3Toro Lapa nocne ygapa (S1). MNMoeTopuTe onbIT 5 pa3s M Hangute
cpefHee 3HaYeHUE OTK/IOHEHUA S/ . 3anuwinTe ero B Tabnuuy (SJ.

6. MoBTOopUTe ONbIT 5, HO Tenepb 3aMeTbTe NOC/e yaapa MaKCMMa/ibHOe OTK/IOHEHME LUapa C MeHbLLEN
mMaccoil (S2). MoBTopuTe onbIT 5 pas, U HalguTe cpefHee 3Ha4yYeHWe OTK/IOHEHMA S/, 3anuwinTe ero B
Tabnuuy (S2).

7. OTKNOHUTE Wap 60/bLUE MacCbl Ha 8 CM OT MosoXeHUs paBHoBecus (SO) 1 3aTem OTMYCTUTE €ro.
3aMeTbTe MaKCuUMa/ibHOe OTKJ/IOHeHMe 3Toro wapa nocne ygapa (S1). MNMoeTopuTe onbIT 5 pa3s M Hangute
cpefHee 3HayYeHUe OTKIOHeHUA Blgp 3anuwnTe ero B Tabnuuy (SJ.

8. MoBTOpUTE OMbIT 7, HO Tenepb 3aMeTbTe MOC/e yjapa MakKCcuMasibHOe OTKJ/IOHEHME Liapa C MeHbLLUei
mMaccoin (S2). MoBTopuTe onbIT 5 pas, U HalguTe cpefHee 3HaYeHWe OTKAOHeHMA S/, 3anulnTe ero B
Tabnuuy (S2).

9. Mcnonb3ya 3HaveHna SO, S1m S2, BbluMCINTE MMMYNbLC LWapa o ygapa m~SO0uM cymmy MMNY/bCOB
wapos nocse ygapa m1-S1+ m2-S2 n BHecuTe B Tabnuuy nx pesynbTaThbl.

10. CpaBHUTE UMNY/bC Wapa 40 yjaapa ¢ CYyMMO MMMy bCOB LLAPOB nocfe ygapa. 3anviiunTe BbIBO4 NO
Nnosly4eHHbIM pesynbTatam paboThbl.

11. OTBeTbTE HA KOHTPO/IbHbIE BOMPOChI.

KOHTpO/bHbIE BOMPOCHI

1. YUto Takoe mMny/sbC maTepuanbHoOn ToUKN? Mo Kakoin hopmyne oH HaxoanTca?

. Imnynbc - BennunHa BeKTOpHaa WK CKaiapHan?

. 3anuwmnTe hopmyny 1 GopMynmMpoBKY 3aKOHa COXPaHEHUSA UMNY/bca?

. BbinonHAeTca nu 3aKOH COXpaHeHUa UMnynbca npu pacnage tena?

. Kakoe aBuXeHune Ha3biBaeTCA peaKTUBHbLIM?

. BbINOMIHAETCA NN 3aKOH COXPaHeHUS MMMNYNbca Mpu PeaKTUBHOM ABVKEHUN?

o oA, wbN

Na6opaTtopHada pab6oTta Ne 3
«CoxpaHeHe MeXaHNYeCKOM aHEPTU NpuU ABUXXEHUMN Tenla Nnof AeliCTBUEM CU TSXECTU U
yApyroctu»

Llenb paboTbl: cpaBHUTL ABE BE/IMUMHbI — YMEHbLUEHUE MOTEHLNA/IbHON 3HEPrun NPUKPENIEHHOr0 K
Npy>XWHe Tena Npu ero NajeHnun U yBenmveHne NOoTeHUNaIbHON 3HEPTUN PACTAHYTON NPYXUHbI.

Mpnb6opbl N MaTepuanbl: 1) AMHAMOMETP, XECTKOCTb MPYXMHbI KOTOPoro pasHa 40 H/M; 2) nuHelika
namepuTenbHasa; 3) rpys u3 Habopa no MexaHuke; macca rpysa pasHa (0,100 £0,002) kr; 4) dwmkcatop; 5)
LITaTUB ¢ My(pTOA 1 NankKo.

Teopusa

Ecnun Teno cnoco6HO COBEPLLUUTL PaboTy, TO FOBOPSAT, UTO OHO 06n1afaeT 3Hepruei.

MexaHu4yeckas aHeprusa Tesa - 3TO CKansgpHasa BeNUUMHA, paBHas MakKcuManbHON paboTe, KoTopas
MO>XeT 6blTb COBepLUEHAa B AaHHbIX YC0BUAX.

Oo6o3HavaeTcs E EavHunua sHeprum B CU [10x = 1H*M]

KunHeTnueckas aHeprus - 3To 3Heprus Tesna, o6yc/i0BAeHHAsA ero ABVKEHUEM.

du3nyeckas BenMuMHa, pasHas MOMIOBUHE MPOM3BEAEHMS MacCbl Tena Ha KsafgpaT ero cKopocTw,

Ha3blBae T CS KMHETUYECKO 3Hepruei Tena:
KnHeTUYeckan 9Heprust - 93TO 3Heprus [ABMXeHUs. KuMHeTUYeckas aHeprust Tena MaccoW fa,

ABWXYLLETOCA CO CKOPOCTbIO ” paBHa pa6oTe, KOTOPYK [O/KHA COBEPLIUTbL CWMa, NPUNOXKeHHas K

NOKOSILLEMYCS TeNy, YTOObl COOBLWUTL eMY 3Ty CKOPOCTb:
Hapsiy C KWHETMYEeCKOW 3Heprueid WAn 3Heprueid ABMKEHMA B (M3NKe BaXKHYH pPoSb UrpaeT
NMOHATME NOTEHUMANbHOW 3HEPTUN UM IHEPTUMN B3aUMOAEACTBMUS Tes.
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MoTeHuManbHas  3HEPrus - aHeprua  Tena, 06ycnoBneHHass  B3aMMHbIM  PacrnofioXKeHueMm
B3aMMO/ENCTBYOLWNX Me>XK Ay co60i Ten nan yacTel 0OAHOro Tena.

MoTeHuManbHasa 3Heprusa Tena B NOJe CUMbl TSAXECTU (MOTeHUMaNbHaa 3HepPrvs Tena, NMOLHATOrO
Haf 3emnéin).Ep = mgh

OHa paBHa paboTe, KOTOPYIO COBEpLUAET Cra TSXKECTU NPU ONYCKaHWK Tena Ha HY/1eBOM YPOBEHb.

PacTsHyTas (M oxaTasi) Npy>XMHa cCnoco6Ha NPUBECTU B ABWXEHMWE, MPUKPENJIEHHOE K Hell Teso, TOo
€CTb COOOLMTb 3TOMY Te/ly KUHETUYECKYH 3Hepruto. CrefoBaTeflbHO, Takasd MpyXuHa ob6nafaet 3anacom
aHepruun. MNoTeHUMaNbHON 3Hepruen NPyXuHbl (AU N60ro ynpyro AeopMUPOBaAHHOIO Tefna) HasblBalT
BE/INYUNHY

MoTeHuManbHas 3Heprusa ynpyro Ae@opMMpPoOBaHHOr0 TefapaBHa paboTe cuibl yNnpyrocTu npu
nepexofe M3 faHHOrO COCTOSAHMA B COCTOSIHME C HYNEBON AechopmaLmeii.

MoTeHUManbHasa aHeprusa Npu ynpyron geopmManum - 3To sHeprus B3auMofencTBUSA 0TAe/IbHbIX YacTei
Tena Mexay coboi cunamm ynpyroctu.

Ecnn Tena, cocTaBnslOWMe 3aMKHYTYH0 MeXaHW4YecKyK CUCTeMy, B3aUMOAENCTBYHOT MeXAay coboi
TONbKO CU/IAaMU TATOTEHWUS M YNPYrocTu, TO paboTa 3TUX CUM paBHa WU3MEHEHWK MOTeHLMa/lbHOW 3HEPrun
Ten, B3ATOMY C MPOTUBOMNOMOXHbIM 3HAKOM:

A =-(Ep2 - Epl).

Mo TeopeMe 0 KMHETUYECKOW 3Heprum ata pabota paBHa U3MEHEHWNIO KNUHETMYECKOWN 3Heprum Ten:

A = EKk2 - Ek1

CnepoBatenbHo, Ek2 - Ekl =-(Ep2 - Epl) nan Ekl + Epl = EK2 + Ep2.

CyMMa KWUHETUYECKON U MOTeHUWanbHOW 3HEPruu Tes, COCTAaBASAKWMNX 3aMKHYTYH CUCTEMY U
B3aMMOAENCTBYOLWMX MeXAYy C060i cnnaMmm TATOTEHMA U CUAAMU YNPYTOCTU, OCTAeTCA HEM3MEHHOM.

OT0 YTBEPXEeHNE BblpaXkaeT 3aKOH COXpPaHEHUS 3HEPruu B MexaHuyeckux npoueccax. OH ABnseTcA
cneicTBUEM 3aKOHOB HbloTOHa.

Cymmy E = Ek + Ep Ha3biBalOT MO/THON MEXaHWUYECKOW 3Hepruei.

MonHas mexaHM4YecKas 3HEPrus 3aMKHYTON CUCTEMbl Tes, B3aMMOAEWCTBYHLLUX MeXAy co6oii
TONIbKO KOHCEPBATUBHbLIMUK cuaMu, Npu N06bIX ABUXEHUAX 3TUX Ten He M3MmeHsAeTcda. MpoucxoaaT
NVWb B3aMMHble MpeBpalleHNnss MNOTEHLWANbHOW 3HEPruMm Ten B MX KUHETUYECKYK 3HEPruto, u
HaobopOoT, UMW Nepexof 3HepPrun oT OAHOrO0 Tesa K Apyromy.

E = Ek + Ep = const

3aKOH COXpaHEeHUSI MexaHW4YecKOl 3Hepruy BbIMOSHAETCA TOMbLKO TOrfa, Korga Teslia B 3aMKHYTOW
cucTeMe B3aMMOAENCTBYIOT MeXy COO60M KOHCEPBATUBHLIMWU CUMaMU, TO €CTb CUaMu, AN KOTOPbIX MOXHO
BBECTM MOHATUE MOTEHLNASIBHON 3HEpPruu.

B peasibHbIX YC/I0BUAX MPaKTUYECKN BCErja Ha ABUXKYLLMecs Tefa Hapsagy ¢ cunamm TAroTeHns, cnunamm
ynpyroctu v APYruMy KOHCEPBATMBHbIMMW CUMAMW AeNCTBYKOT CWU/ibl TPEHUS WM CUMbl COMPOTUB/EHMS
cpeabl.

Cwuna TpeHUs He ABNSIETCA KOHCEpPBATUBHOM. PaboTa cunbl TpeHUS 3aBUCUT OT A/IMHbI MYTU.

Ecnu  mexgy Tenamu, CcOCTaBAAKLWMMW  3aMKHYTYIO CUCTEMY, [JeACTBYIOT CWUbl TPeHUs, TO
MeXaHU4ecKasi 3Heprus He coxpaHsieTcd. YacTb MexXxaHMYeCKOW 3Hepruu
npeBpaLlaeTcsi BO BHYTPEHHIOK 3HEPruto Ten (HarpesaHue).

OnucaHve ycTaHOBKMW.

Ona paboTbl uCMNONb3yeTcA YCTaHOBKA, MoKasaHHas Ha pucyHke. OHa
npescTaBnsAeT co60i YKpPenseHHbI/ Ha LWITaTuBe JMHAMOMETP € (hMKcaTopom L

MpyXnHa JguMHamMoMeTpa 3aKaHuMBaeTCAd [MPOBOMIOYHLIM  CTEPXHEM C
KpHOUYKOM. dukcaTop (B yBe/IMYeHHOM MacwTabe OH MNoKasaH OTAeNbHO —
nomeyeH UMGPONA 2) — 3TO fierkast NNacTUHKa M3 Npobku (pasmepammn 5 X 7 X 1,5
MM), Mpope3aHHass HOXOM [0 ee LUeHTpa. Ee HacaxmBalOT Ha MPOBOJIOYHbLIN
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CTEPXXEHb AUHaMoMeTpa. PUKcaTop [O/DKEeH MNepeMellaTbCsd BAO/b CTEPXHA C HebONbLUMM TPEHWeM, HO
TPpeHMe BCe, Xe AO0/MKHO OblTb A0CTATOYHbIM, YTOObI (PUKcaTOp cam No cebe He Nagan BHU3. B 3TOM HYXHO
yb6eanTbCcA nepef Hadanom paboTbl. [1a 3Toro uKcatop ycTaHaBAMBAKT Yy HUXHEro Kpas LWKaibl Ha
OrpaHNYnUTEeNbHON CKobe. 3aTeM pacTArMBalT M OTNYCKAKT.

durKcaTop BMECTE C NMPOBOJIOYHbIM CTEPXHEM [0/KEH MOAHATLCA BBEPX, OTMeyvas 3TUM MaKCMMasibHoe
YAJIMHEHWE NPYXMHbI, paBHOE PacCTOSAHUIO OT ynopa A0 jpukcatopa.

Ecnu nofHATL rpys, BUCALLMIA Ha KPHOYKe AMHAMOMETPA, Tak, YTo6bl NPyXWHa He 6blsia pacTaHyTa, TO
NnoTeHUMaNbHasA 3HepPrus rpysa no OTHOLUEHMWIO, HanNpuMep, K MOBEPXHOCTU cToNa paBHa mgh. Mpu nageHnu
rpysa (onyckaHume Ha pacctosiHMe X = h) noTeHumanbHas aHeprus rpysa ymeHbwintca Ha El=mgh, a aHeprus
NPY>XUHbI Npu ee feopMaLnum yBennumeaetTca Ha E2=kx22

Xopa paboThbl

1. Npy3 13 Habopa N0 MexaHMKe MNPOYHO YKPenuTe Ha KPOUKe AnHaMoOMETpa.

2. MogHMMUTe PYKOR rpy3, pasrpyxas npy>XuHy, U ycTaHOBUTe (DUKCATOP BHU3Y Y CKOObI.

3. OtnyctuTe rpys. Magan, rpy3 pacTaAHEeT MPYyXuWHy. CHUMUTe rpy3 U N0 MOJSIOXEHUIO (uKcaTopa
N3MepbTe NIMHENKON MaKCMMasibHOe YANUHEHNE X MPYXUHbI.

4. MoBTOpWUTE ONbIT, NATb pa3. HalignTe cpegHee 3HayeHne h n x

5. Mopcuntalite Elgo=mgh n E2cp=kx2/2

6. PesynbTaTtbl 3aHecuTe B Tabnuuy:

Ne
onbITa h xTax, m XCp, M E 1cp, Ax E2cp, Ax E 1gE2p

A WD

5

7. CpaBHUTe OTHolleHne Elgy E2pc egMHMUEA M caenaiiTe BbIBOA4 O MOrPELIHOCTU, C KOTOPOW 6bin
NMpOBEepEeH 3aKOH COXPaHEHUS IHEPTUN.

8. OTBeTbTe Ha KOHTPO/IbHbIE BOMPOCHI.

KOHTpONbHbIE BONPOCHI.

1.PackpoiiTe NOHATNE MeXaHNUYECKOI 3Heprumn?

2.Kakasi aHeprvs HasblBaeTCs KMHeTMYeCKOI? Mo Kakoi hopmMysie 0Ha HaxoauTcsa?

3.Kakasi aHeprus HasblBaeTCs NOTeHUManbHOR? Mo Kakoii hopmMysie oHa HaxoanTcsa?

4.ChopMynmpyinTe 3aKOH COXPaHEHUS MeXaHNUECKOI 3HEPTrum.

5.KaKoBbl rpaHuLibl MPUMEHEHMWS 3aKOHA COXPaHEHNSA MeXaHUYeCKOoi aHeprumn?

JlabopaTopHasipa6oTaNe» 4
«N3mepeHne BNaXXHOCTU BO3fyxa»
Llenb paboTbl: N3MepuTb abCOMNOTHYIO M OTHOCUTE/IbHYIO B/IXXHOCTb BO3[YXa.
O6opypoBaHMe: NCUXPOMETP, NCUXPOMeTpuUeckas Tabnuua, Tabnmua 3aBUCUMOCTU MJIOTHOCTU
HaCbILWEHHOro napa oT TeMnepaTypbl.
XoapaboThbl
No JTanbl paboTbl MHCTPYKUVOHHbIE YKa3aHus
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1 OnpeaennTe 0THOCUTENTbHYHO

BNaXXHOCTb BO3gyxa p[%] B
Knacce.

3. OnpegennTe abCOMOTHYO BAAXHOCTb
(cogepx(aHme BOASIHOr0 napa B

Im Bos,u,yxa)p[r].

M3

4. Pe3ynbTaTbl M3MepeHNii 1

BbIYMC/IEHWIT 3aHECTU B TabnuLy.

5. Cpenatb BbIBOfbI.

Pe3ynbTaTbl BbINO/HEHNA PaboThl
Tabnmual

lyBn

Bocnonb3yiiTecb NCUXPOMETPOM.
MN3mepbTe TemnepaTypy Cyxoro
TepmomeTpa LL°C], yBnaXHEHHOro
ye[°C]. HalignTe ux pasHocTb
At[°C]. Mo ncuxpomeTpunyecKoi
Tabnuue HangnuTe BAAXHOCTb.

Bocnonb3yliTecb hopmynom
th=p 100%
pH

PH-
p 100

PHMNAOTHOCTb HAaCbILLEHHOro napa

npu TemmnepaType Bo3gyxa (3HayeHUsA
B3ATb M3 Tabnuubl).

Heobxognmble pacyéTbl yKasaTb

nepeg tTabnuueii oTyéTa.

KauecTBO pgocTmxeHus uenu. CpaBHUTb

BMTAXXHOCTb BO3ayxa B Knacce c
ONTUMasIbHOI AN15 YesioBeKa

(45%-65%).

JNabopaTopHasa pa6oTa Ne5
«M3yyeHune Tenn0BOro pacliMpeHuns TBepabIX Ten»
Llenb pa6oTbl: M3yunTb 0CO6EHHOCTM TEN/I0BOTO pacLUMpeHnNs TBePAbIX Tesl.

Oo6opygoBaHue: CTepXeHb a/lOMUHMEBLIA (CnNuua), AepeBSHHbIA OpPYycoK, OynaBKa, LITATUB C /lankon u

My TOI, cnMpToBKa (CBEYKaA), CANYKMN.

TennoBbIM pacliMpPeHNeM - Ha3blBAeTCs YBE/IMYEHME JIMHEVHbIX pPasMepoB Tena WM ero 06bema,
npoucxoasiuime Npu MoBbIWEHMM TemMnepaTypbl. PaclunpeHne TBepAoro Tena BAOMb OLHOF0 €ro M3MepeHus

Ha3bIBAETCS IMHENHbIM.

BenuunHa, nokasbiBaroLLasi, Ha KaKyto 0110 HauyanbHOW AfMHbI, B3AToi npu 00C, yBennumnBaeTcs anHa
Tena oT HarpeBaHus ero Ha 10C, HasbiBaeTCs KO3 (MULMEHTOM NMHENHOrO pacllpeHns 1 o603Ha4vaeTcs

1-1Q
a=IGAt

YBennyeHne obbemMa Ten Mnpy HarpeBaHMU HasbIBaeTCsd 00bEMHbIM paclimpeHunem. V —
O6bemMHOe paclumMpeHne xapakTepumsyeTcss KoappuumeHToM 06bEMHOM0 paclimpeHnsa 1 o6o3HavaeTcsa 4vepes

yepes a.

V-VO0

KoaththuuynmeHT 06HEMHOrO paclwnMpeHnsa TBEPAOro Tena paBeH YyTPOEHHOMY KoO3aphuumeHTy

NINHENHOTO pacwnpeHns, T.e B = 3a.

(1 "bPAM-



XKMAKOCTU paclUMpAOTCA 3HAYUTENIbHO CUJMIbHEE TBepAblxX Ten. OHW TakXe PpacliMpsAloTCA BO BCEX
HanpaBneHusx. BcneacTeve 60MbLIOA MNOABMXHOCTU MOMEKYN XUAKOCTb MpuHMMaeT (opmy cocyga, B
KOTOPOM OHa HaxoguTcs, npuyem cnefyeT yyuTbiBaTb W TEMNN0BOe pacluMpeHne cocyga. PacluupeHue
XUAKOCTM B TpybKax TakxXe npeactaBaseTr cob6oii o06beMHOe pacwiunpeHue. CnefgoBaTefibHO, BepHbI
thopmysibl 06bEMHOr0 paclumnpeHus. Ecnam V1o6bem xugkoctn npu temnepatype K,V2 06bem XungKoctn npu
Temnepatype t2, AV n3MeHeHMe 00beMa XUAKOCTU, B KO3I((PULMEHT 06BbEMHOro paclunmpeHnst (06beMHBbINA
KO3(hhMLMEHT Tenao0Boro pacwmpeHuns),l/K.

AV=Vi p At; Vi= Vi(1l+ B At)

KoappunuyneHT 06bEMHOro paclWlUpeHUs B paBeH OTHOLIEHUID OTHOCUTE/IbHOrO 0O0BLEMHOrO

pacwimpennsa AV/Vi K pasHocTu TemnepaTyp At:

p= VIAt
Mpwn yBenuyeHnn ob6bEMa Ten yMeHbLIAeTCA UX MNOTHOCTb: p=p0(1+8 °At), rae Vu VO- 06bembl,
ap Mpo - NNOTHOCTW COOTBETCTBEHHO MPU TemnepaTypax t un to.
Xof pa6oThbl
1 Ona HabnwofeHus paclivpeHUs TBephblX Tef, 3aKpennTb OAWH KOHeL,
CTEPXXHSA B flanky LUTaTMBa, a APYroi KoHeL MJO0THO NpukaTb CBepxy K OynaBke,
NOSIOXEHHOW Ha fepeBAHHbIA 6PYCOK (CM. PUCYHOK).

2. 3aeub CMNMPTOBKY, MOAHECTUM K CTEPXHIO M HabnojaTb 3a MoBeAeHWEM
CTPENKW.

YUTo Habnogann?

3. Y6paTb CMPTOBKY, CHOBa Hab0AaTh 3a NOBEAEHNEM CTPE/KN.

UTo Habnogann?

PacuéTHble 3agaHuUA:
1. OnunHa megHOM NpoBoaoKKM Npu HarpesaHum oT 0040 100° yBennuunack Ha 0,17m. Onpegennte
TemrnepaTypHble KO3IPMPULUNEHTbI IMHEAHOro 1 06bEMHOI0 pacLUMpeHns Mean, ecnuv rnepBoHavyasibHas
ANVHa npoBosioky 100Mm.

2. CTanbHoW cTepxeHb Npu Temnepatype 00 umeeT anuHy 0,2 M. Mpu Kakoi TemnepaType ero AanHa
6ypet 0, 213m?

KOHTpO/IbHbIE BONPOCHI:

1 YTO NpoucxoguT C Tenamu Mnpu oxsaxneHUn U paclunpeHnn?

2. [Mouemy Tena pacwmparTca? YTo U3MeHAETCA y Tefa B Npouecce paclinpeHna?

3. Korpa 6ananaiiky BbIHeC/M U3 TEMNI0ro NOMELLEHUS HA MOPO3, ee CTajlbHble CTPYHbI cTanun 6osee

HaTAHYTbl. KaKoli BbIBOS MOXHO CAeNaTb 0 Pasinvymn B TENSI0BOM PacLUMpPeHU cTanu u fepesa?

JononHuTeNnbHbIe BONPOCHI:

1. MoyemMy Npu Naike NPUMEHSAIOT NerkonaaBkne MeTansbl (0/10BO, CBUHEL) U UX CM/laBbl?

2.0na BMailku 3N1eKTPOAOB B 3MEKTPUYUECKYO NaMny YNoTPebnsioT cniaB «naaTUHUA»,pacllmMpsaowmniics
Nnpu HarpeBaHMM TaK >Ke, KaK CTeKN0. UTO MOXeT CNy4YUTbCA, €CNU BNaATb B CTEK/I0 MeAHYI0 MPOBOJSIOYUKY
(Meab paclunpsieTca 3aMeTHO CU/IbHee CTeKkNa)?

3.MMoyemy cTakaHbl M3 TOJ/ICTOr0 CTeKNa nonakwTCcA 4alle, YeM TOHKOCTEHHble, NMPU HanuBaHWUU B HUX
KPYyTOro KNNATKa?

Na6opaTopHasa paboTa Ne 6
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«3yyeHune 3akoHa Oma Ana NosHOM uenu»
Llenb paboTbl: YCTaHOBUTb 3aBUCUMOCTW CUJ/Ibl TOKA OT BHELLIHEFO COMNPOTMBEHUS.
O6opypaoBaHue: JlabopaTopHbIii CTEH[, COeAUHUTENbHbIE NPOBOAA, peocTaT, MyNbTUMETP.
Xofa paboThbl
1. MoaroToBbTe B TeTpaan Tabnuuy Ans 3anmcu pe3ynbTaToB U3MEPEHWNIA U BbIUMCIEHWIA.
R, Om

I, A
11, A1

2. CobepuTe 3M1eKTPUYECKYIO LEMb MO CXEME:

3. MeHsaa Ha peocTaTe BHeLUHEe CONpoTMB/EHME R, CHUMWTE MoKasaHus amnepmeTpa | u 3aHecuTe B
Tabnuuy.
4. Ha MmnnumeTpoBoOii bymare nocTpoiTe rpaguk saBucumoctun 1/1 oT R.

Tak kak 3AC WCTOYHMKA W ero BHYTPEHHee COMNPOTUB/IEHWE He 3aBUCAT OT BHeLUHero
COMPOTUB/IEHUNS, NONYYAEM JIMHEAHYIO 3aBUCUMOCTb: 1/1=1/e*(R+r).

5. Mo rpaguky onpefennTe TOK KOPOTKOro 3aMblKaHUS 1K.3. U BHYTPEHHEE COMPOTUBEHNE UCTOUYHMKA
ToKa r (N0 ToYKam nepeceyeHUs rpaguka c ocamm).
6. CpenaiiTe BbIBOj B paboTe U OTBETbTE HA KOHTPO/IbHbIE BOMPOCHI.
KOHTpO/bHbIE BONPOCHI:
1. CdopmynupyinTe 3akoH OmMa gns NOSIHOM Lenu.
2. 3anuwunte gopmysny 3akoHa OmMa Anst NosIHOM Lenw.
3. [aiTe onpefeneHns ToKa KOPOTKOIO 3aMbIKaHMS.

JNabopaTopHasa pa6oTta Ne 7
«OnpegeneHme 94C 1 BHYTPEHHEr0 CONPOTUBMEHNSA UCTOYHUKA HAMPSOKEHUSA»
Llenb paboTbl: nameputb 34 C 1 BHYTPeHHee CONPOTUB/IEHNE NUCTOUHMKA TOKA.
Ob6opygoBaHmMe: NCTOYHMK TOKa, aMnepMeTp 1 BONbTMETP, peocTaTt, CoefUHMTENbHbIE NPOBOAA, K/IHOU.
Xofa pa6oThbl

Mpn pasoMKHYTOM Knoye 3C MCTOYHMKA TOKA paBHa HamnpsKeHWI0 Ha BHELLIHENR Lenn. B aKcnepumeHTe
WUCTOYHMK 3aMKHYT Ha BO/IbTMETP, CONPOTUB/IEHWE, KOTOPOro AO/MKHO OblTb MHOF0 60/blle BHYTPEHHEro
CONPOTUBMEHUSA UCTOYHMKA TOKa. OBbIYHO CONPOTUB/IEHNE UCTOYHMKA TOKAa Mano, No3ToMy Ans U3MepeHus -
HaNpPsHKEHNS MOXXHO WCMO/Mb30BaTb BOILTMETP CO WKanoi 0-6B n conpotmBneHnem 900 Om. BHyTpeHHee
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COMPOTUBJ/IEHNE MCTOYHMKA TOKA MOXHO WU3MEPUTbL KOCBEHHO, CHAB MOKas3aHUA amnepmMeTpa M BOJIbTMETpaA
npu 3aMKHYTOM K/o4de. 715 onpefesieHNss BHYTPEHHEro COMPOTUBJ/IEHUA UCTOUYHMKA TOKA HY>XHO ABaX[bl
N3MEPUTb TOK N HanpsiXKeHWe NMpu ABYX NONOXKEHMAX ABUXKKA peocTaTa.
1 MoarotoBbTe B TeTpagn Tabnuuy Ans 3anncu pesynbTaToB U3MEPEHUIA N BbIYUCIEHNIA.
Ne onblTa 1A "n,B r, Om £B
1

2

w

3aMKHUTE Lenb Y CHAMUTe NoKasaHusa BonbTMeTpa Ui n amnepmeTtpa i .3anuwinTe nx B tabnuuy.

4. M3MeHWUTe, MOJIOXKEHWEe MOJSI3yHKa peocTtata U CHUMUTE nokasaHus BosibTMeTpa U2 n amnepmetpa 12
3anuwinTe ux B TabnuLy.

5. CornacHo 3akoHy Oma ans samkHyTol uenn: sl= U1+ 11*ru sl= U2+ 12*r

Pelwias 3T ypaBHEHNA KaK CUCTEMY MONYUNUM:

o

*S BHYTPEHHEe CONMPOTUBNEHNE UCTOUHUKA NN
S 3/A4C 6ypgeT paBHa - s= Ul+ 11*runm sl= U2+ 12*r
7. Bce nony4yeHHble pe3ynbTaTbl 3aHecuTe B Tabnuuy, 3anuinTe BbIBOS B pabdboTe M OTBETbTE Ha
KOHTPOJIbHbIE BOMPOCHI.
KOHTpO/IbHbIe BONPOCHI.
1.Moyemy nokasaHWA BOSIbTMETPA NPU PA3OMKHYTOM M 3aMKHYTOM KJ1lO4Ye pasnnyHbl?
2. CchopmynupyiiTte 3aKoH Oma 4719 NOAHON Uenu.
3. CchopmynupyiiTe onpeaeneHnsa n 3anuiimTe egUHNLbI U3MEPEHUSA- HaNPSHKEHUS, CUbl ToKa, 9C.

NNabopaTopHasa pa6oTta Ne 8
«3yyeHne 3aBUCUMOCTU Nepuoja 1 4acToTbl KOe6aHUN HUTAHOIo MassTHUKA OT A/IMHbI HUTU»

Llenb pa6oTbl: M3yunTb, Kak 3aBUCUT NEPUOS U YacToTa CBOOOAHbIX KOM€6aHUA HUTAHOIO MasATHMKA OT ero
ONIVHBI.

O6opyposaHue: LUTaTuB ¢ My(TON M Nankom, WapUK ¢ MPUKPENNEHHOW K HEMY HUTbIO AnUHHON 130cMm,
NunHelika (U3MepuTenbHasa NeHTa), Yacbl (CeKyHoMep).

Xofa paboThbl
1. MoaroToBbTe B TeTpaau Tabnuuyl, ans sanucu pe3ynbTaToB U3MEPEHWUI 1 BbIYMCIEHUIA.

2. 3aKpenuTe HUTb MaATHMKA Ha wWTaTmee. [1pn 3TOM A/IMHA MaATHUKA LO/IXKHA MEHATLCA B COOTBETCTBUN
C TabNMYHbIMW 3HaYEHNAMN L. ANnHy MaaTHUKa VI3M6pFII7IT€ OT TOYKWM noaBeca A0 cepefnHbl LLapunKa.

3. [1ns nepBOro onbiTa OTK/OHUTE LIAPUK OT MOMOXEHWUSI PaBHOBECUSI Ha He6oNbLIy amnanTtygy (1-2cm)
M oTnycTUTe. MI3aMepbTe NPOMEXYTOK BPEMEHU, 3a KOTOPbI/ MassTHUK coBepwnT 30 MOMHbIX KOMe6aHNiA.
PesynbTaTbl 3aHecuTe B Tabnuyy 1

4. TlpoBeAuTe OCTa/lbHble YeTbIPE OMNbITa TaK e, KakK 1 NepBblii. Mpu 3TOM A/IMHY MasiTHUKA U3MeHsiTe B
COOTBETCTBMU C TA6MIMYHBIMMW 3HAUYEHVAMM.
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5. JIyst KaKIOTO OMBITA BBIYUCITUTE MEPUOJ U YACTOTY KOJICOAHMUIA: T = N = V= -

(1, N_1
t T

6. CnenaiiTe BBIBOA, KaK 3aBUCAT MEPHO M YaCTOTA CBOOOIHBIX KOeOaHUI MasgTHUKA OT €ro JJIFHBI,

Vv

7. OTBeTbTE HAa KOHTPOJIbHBIE BOIPOCHI.

KoHnTpoabHbie Bonpocsl:
VBeTUUUIN UK YMEHBLIIIH [UINHY MasTHUKA, €CIIU:
a) Ilepuon ero xonebanuii 6611 0.3¢, a mocye u3MeHeHus amuHsl cran 0,1¢?

b) Yacrora ero xonebanuii BHadaje Obuia paBHa SI'1, a MOTOM yMeHbInuIach 10 31'1?

Ne L, cm N tc T, c v, I'n
onbITa
1 5 30
2 35
3 65
4 95
5 125

Temsbl pedepaToB U MHAMBUAYAJBHBIX MPOEKTOB

AKycTHY€CKH€e CBOHCTBA MOJYIPOBOAHUKOB.
AnbpTepHaTHUBHAs SHEPreTHKA.
AHpnpe Mapu AMniep — OCHOBOTIOJIOXKHHK 3JIEKTPOJUHAMUKU.
ATomHas pusuka. Mzotonel. [IpumMeHeHne painoakTHBHBIX H30TOIOB.
be3skoHTaKTHBIE METOIbI KOHTPOJIS TEMITEPaTyPhL.
Benuuaiimme oTKpBITHS QH3HKHL.
Bnusinne nedexroB Ha puzHUecKre CBOWCTBA KPUCTAIIIOB.
I'onorpadus u ee npuMeHeHHe.
Judpaxius B HatIen )KU3HHU.

. Kunkue kpucramibL

. 3akonb! Kupxroda mist 31eKTpHIecKOi HemH.

. 3aKOHBI COXPaHEHHUs B MEXaHUKE.

. 3HaueHue OTKpeITUi ["anmunes.

. MUcaak HproTOH — co3marensb KiiacCu4eckoi (Gprsuku.

. Ucnionp3oBaHye 3J€KTPOSHEPTUU B TPAHCIIOPTE.

. KoHCTpyK1us 1 BUuAbI 1a3€poB.

. JIazepHbIe TEXHOJIOTUHU U UX UCIIOJIB30BAHUE.

. Jleonapno na Bunum — y4enslii u u3odperaresns.

. JIenn Dmunuit XpuCTHAHOBUY — PYCCKHNA (PU3HUK.

. JJomonocoB Muxann BacunbeBud — y4€HbIH SHUUKJIONEAUCT.

. Maxc IInaHk.

. Monenu atoma. Omeit Pesepdopra.

. MonekysspHO-KHHETHYECKAast TEOPUs UAECANTBbHBIX Ta30B.

. Monnus - ra3oBblil paspsia B IPUPOAHBIX YCIOBUSX.

e Ul e

D DN DN DN N = = = = = e = e = = \D
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25. HaHOTeXHONOTUs — MEXKIUCIUIUTMHAPHAS 001acTh PyHIAMEHTAIbHON U MPUKIIATHON HAYKH U
TEXHHUKU.

26. Hukona Tecna: )KU3Hb 1 HEOOBIYAHHbIE OTKPBITHS.

27. Hukonaii KonepHuk — co3aaTesnb reTMOLEeHTPUIECKON CUCTEMBI MUPA.

28. Hunbe bop — ouH U3 coznmaTeneli COBpeMEHHOM (DU3UKH.

29. OnTuueckue sIBJICHUS B IPUPOIEL.

30. OTKpbITHE U MPUMEHEHUE BHICOKOTEMITEPATYPHON CBEPXIPOBOANMOCTH.

31. [Inasma — yeTBEpPTOE COCTOSIHUE BELECTBA.

32. IlonoB Anekcannp CTemaHOBUY — PYCCKUI YYEHBIH, U300peTaTesib paauo.

33. IIpobnemMbl SKONIOTHH, CBS3aHHBIE ¢ UCMIOJIb30BAHUEM TETUIOBBIX MAIIUH.

34. CoBpeMeHHas CIIyTHUKOBas CBA3b.

35. Ynbrpassyk. (ITonyuenue, CBOWCTBA, MPUMEHEHHE).

36. @apaneii Maiiks — co3naTenb y4eHUs: 00 3JEKTPOMArHUTHOM II0JIE.

37. ®usuka U My3blKa.

38. IIIkana 37€KTPOMArHUTHBIX BOJIH.

39. Dxonoruueckue mpodIeMbl 1 BO3MOKHBIE TIYTH UX PEIIEHHS.

40. Dpcren Xanc Kpuctuan — OCHOBOIOJIOKHUK 3JIEKTPOMArHeTU3Ma.

41. Sxobu bopuc CemeHoBHY — Pu3uK U n300peTarTens.

4. KOMIUIEKT KOHTPOJIBHO-OHEHOYHbIX CPEJACTB AJA
MNPOMEXYTOYHOU ATTECTAIIUHA
TeopeTnuyeckune BONPOCHI K IK3aAMEHY:
1. IToHsATHE MEXaHUYECKOTO IBUKEHHS U er0 BUAbl. OTHOCHUTENbHOCTD IBHKEHHUS (KJIACCUUECKUH 3aKOH
CJIOXKEHHsI ckopocteit). Cucrema orcyera.
2. XapakTepUCTUKU MEXaHUUECKOTO ABM)KEHUS: NIepeMellieHle, CKOPOCTh, YCKOpeHue. Bupl ABMKeHUs:
pPaBHOMEPHOE, PAaBHOIIEPEMEHHOE U UX rpadpuueckoe OrucaHmne
3. OcHoBHas 3anaua mexannku. Cuna. Macca. [Ipunuun cynepno3unuu.
4. ®opmyIUpOBKH Tpex 3akOHOB HproTOHA.
5. Cuna ynpyroctu. Cuna tsokectu. Cuna TpeHusl. 3aKOH BCEMUPHOTO TSTOTEHUS.
6. Bec 1 HeBeCOMOCTH (Teperpy3ka U HEeBECOMOCTD)
7. Umnynbc Tena. Mmnynabc cunbl. 3aK0H COXpPaHEHMs UMITYJIbCa.
8. Mexannyeckas padora. MexaHu4ecKast MOITHOCTb.
9. Mexanuueckas 3Heprusi 4 ee BUAblL. 3aKOH COXPaHEHUs] MEXaHUYECKON SHEPruu.
10. OcnHosable nosoxenuss MKT. HaGmtoneHus 1 OMBITHI, TOATBEPKAAOIINE ATOMHO — MOJIEKYJISIPHOE
CTpOEHHE BelecTsa. Macca U pa3sMepbl MOJIEKYJI.
11. JaBnenune nneanpHoro rasa. ¥YpasHenuss MKT uneanbHOro rasa.

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

MoJiekys. TepMonuHaMHuUecKast IKaxa TeMreparyp. AOCOIIOTHBINA HYJb.

13. Uzompoueecce u ux rpaduku. I'a3oBblie 3akoHbl: botins — Mapuortra, I'eii — JIroccaka, 3axon Hlapis.
14. BHyTpeHHss 3HEPTHUs UAEANbHOrO ra3a. Mi3sMeHeHne BHyTpEeHHEeH SHEPTriul UI€aIbHOTO ra3a B mpoLecce
TerI000MeHa U COBEPIIEHHON padoThI.

15. TlepBoe Hauano TepmoanHamuku. Pabota raza mpu nzodbapHom mmeHeHnn ero odbema. [Ipumenenue
NePBOTo Havaja TEPMOINHAMHKH K H30mporieccaM. Bropoe Hauaao TepMOIUHAMUKH.

16. I3MeHeHus arperaTHbIX cocTosiHUH BemecTa. [loHsTre ¢a3bl BemecTsa. Moaenb CTPOSHUS JKUIKOCTH.

17. HachlleHHBIN TIap U HE HACBIIIEHHBIN Map, ero CBoicTa. BiaskHocTs Bo3ayxa. [Tpubops! nist
ONpeaeeHus BIaXXHOCTH BO3AyXa.

18. XapakrepucTuka >kMIKOro coctosiHus Bemectsa. [loBepxHocTHOE HaTspkeHne. CMaduBaHUe.
KanunnspHsle siBneHUs B NpUpoOIE.

19. Monenb CTpOEHHUs TBEPABIX TeJI. MeXaHHUECKHe CBOMCTBA TBEPABIX Tell. AMOP(HBIC TeNa 1 KHUIKHE
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KPUCTAJLJIBL.

20. ABneHus 3JMEKTPU3ALMU TEJ. DJICKTPUUCCKUH 3apsia. 3aKOH COXpaHeHHs 3apsina. 3akoH Kyona.
DNEeKTpUUeCKast TOCTOSTHHASL.

21. DnexTpuyecKoe MoJje U ero Hanps>keHHOCTh. [IpuHuun cynepno3uuuu nosiei TouedHbIX 3apsa0B.

22. XapakTepUCTUKHU IOCTOSTHHOIO 3JIEKTPUYECKOrO TOKA.

23. Cuna ToKa, HalpspKEHUE, 3JICKTPUUECKOe COMPOTUBIICHHE.

24. Ycnosusi, HEOOXOAMMBI JIJIs1 BOSHUKHOBEHUS 3JieKTpudeckoro Toka. D/1C.

25. ConpoTHuBIeHHE KaK dJIEKTpUUECKas XapakTepUCcTUKa pe3uctopa. 3akoH OMa A y4acTKa LeMH.

26. IlocnenosarenbHOE COEUMHEHNE TPOBOAHUKOB. [lapannenbHoe coequHenne NpOBOIHUKOB.
IlocnenoBarenbHOE U NapaIeIbHOE COEAUHEHNE TPOBOHUKOB.

27. TennoBoe AEHUCTBHE 3JIEKTPUUECKOro ToKa. PaboTa M MOIIHOCTH MOCTOSTHHOTO TOKA. 3aKoH JKoys —
Jlenna.

28. Bunel nonynpoBonHUKoB. COOCTBEHHAs M PUMECHAST TPOBOJUMOCTH ITOJTyTIPOBOTHUKOB.
IlonynpoBOAHUKOBBIN AUOA.

29. OTKpbITHE MarHUTHOrO noJsisA. MarautHoe nose. [locTosiHHbIE MATHUTBI U MArHUTHOE T10J1€ TOKA.

30. Bzaumopneiicteue TokoB. Cuna Amrepa. Cuna Jlopenua. [IpuHUmMn neicTBUs 31€KTPOIABUTATENS.
DNeKTPON3MEPUTENbHBIE TPUOOPHI.

31. UnayKuus MarHuTHOTO NoJis. MarHUTHBIN NOTOK. A BJIE€HUE 3JIEKTPOMAarHuTHON HHAyKuuu Papazaes.
IIpasuno Jlenna.

32. OAC camounaykuu. MHAYKTUBHOCTE. DHEPrusi MarHUTHOTO TOJIS.

33. AMIuMTya, Mepuon, 9acTota, ¢pasa konedannii. CBOOOIHBIE U BBIHYKISHHBIE KOJCOaHMS.
MexaHn4ecKui pe30HaHC.

34. KonebarenbHblil KOHTYpP. BhIHYKIEHHBIE 3I€KTPOMArHUTHBIE KojieObaHus. J[eliCTBYOIIMe 3HAUYEHUS CHITBI
TOKa U HanpsbkeHus.. KoHaeHcaTop U KaTylka B LIeTd IEPEMEHHOr0 TOKa. AKTHBHOE COIPOTUBJICHUE.
DNeKTpUUeCcKUil pe3oHaHC.

35. Ilpuaumn neficTBus snekTporeneparopa. [lonydenne nepemeHHOro Toka. TpaHcdopmarop.
IIpousBozacTBo, nepenaya u MoTpedIeHne SIEKTPUIECKOTO TOKA.

36. DeKTpPOMAarHUTHOE I0JIE U 3JIEKTPOMarHuTHbIE BOJHBL. CKOPOCTD 3JIEKTPOMArHUTHBIX BOJH. [IpuHiun
PannOCBA3U U TEJIEBUIEHUS.

37. Cer kak syekTpoMarauTHast BosHa. Lllkana snexkTpoMarHuTHbIX BOJH. MHTEpdepenms n audpaxius
cBeta. JludppakimoHHas peieTka.

38. 3akoHbI OTpakeHus U NpesnomiieHus ceera. Pusnueckuii cMblca nokaszarens npenomienus. [lonHoe
BHYTPEHHUE OTPA’KEHUE.

39. Mucnepcus ceeta. [lonsapusanus ceera. Paznuynbie BUABI 3JI€KTPOMAarHUTHBIX BOJIH U UX CBOMCTBA.
40. I'na3 xak onrudeckast cucrema. Teneckon .CrniekTpockorn. Paspernaromas cmocoOHOCTb ONTUYECKUX
npubopoB.

41. T'unoresa [Inanka o kBanTax. @oroaddexr. PoToH. BONHOBBIE U KOPITYCKYISAPHBIC CBOHCTBA CBETA.
TexHU4YeCKUE yCTPONUCTBA OCHOBAHHbBIE HAa MCIONB30BaHUH (hoTodhdekra.

42. Ctpoenue aroma: IInanerapnast monens u mozaens bopa. Ilornaienue u ucnyckaHue cBeTa aTOMOM.
Ksanrosanue sHeprun. Ilpunnun nericteus Jlasepa.

43. CtpoeHue aTOMHOTO siipa. DHeprusi cBsi3u. CBsi3b MacChl U SHEPTUU. PaqnoOaKkTUBHbBIC U3TyUECHHS U UX
BO37IEIICTBUS Ha KUBbIE OPTaHU3MBbI.

IIpakTHYecKkHe 3a1aHUA K IK3AMEHY:

1. /IBr>xeHME NBYX BEJIOCHUIIEIUCTOB 3a/1aHbl YPABHEHUSIMU X 1=t ,

x2= 150 — 10t. ITocTpouts rpaduku 3aBucUMOCTH. HaiiTn BpeMsi 1 MECTO BCTPEUH.

2. DckanaTop MeTpo ABIIKETCs co ckopocThio 0,8 mM/c. Halimute Bpemst, 3a KOTOPOE MacCakup MePEeMECTUTCS
Ha 40 M OTHOCHUTENIBHO 3€MJIH, €CJIM OH CaM UAET B HAIPABJICHUH IBHXKEHUs CO CKOPOCThIO 0,2 B cucTteMe
OTCUeTa, CBSI3aHHOW C 3eMJIEH.

3. Baron maccotii 60 T mogxXoauT K HeMOABHXKHOH miatdopme co ckopocTrio 0,2 M/c u ynapsier Oydepamu,
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nocJye 4ero ratgopma nosnydaer ckopocts 0,4 m/c. KakoBa Macca ruatopMel, €CI Iociie yaapa CKOpOCThb
BaroHa ymennumiace 10 0,1 m/c?

4. ITox nercTBHEM HEKOTOPOH CUJIBI TEJIEXKKA, IBUTAasICh U3 COCTOsIHUS MOKOs, npouuta nyTs 40 cMm. Korna Ha
TEJIeXKKY NOJIOKUIN Irpy3 maccoi 200 r, TO mox AEeHCTBUEM TOM XK€ CUIIBI U 3 TO JK€ CaMO€ BPeMsI TEJIEXKKA
IPOLLIA U3 COCTOsIHUS Nokos myTh 20 cM. KakoBa macca Tenexxku?

5. Paguyc nnanetsl Mapc cocrasnsier 0,53 panuyca 3emnn, a macca — 0,11 maccel 3emnu. 3Has yckopeHue
cBOOOJHOIO MaeHNs Ha 3eMile, HAWTH yCKOpeHHe cBOOOIHOTO naaeHus: Ha Mapce.

6. Kocmudeckuit kopabiib coBepiaet MArkyr nocaaky Ha Jlyny (= 1,6 m/c?), nBurasicb 3aMeJIEHHO B
BEePTHKAJIBHOM HaNpPaBJIeHUH (OTHOCUTENBHO JIyHbI) CKOJIBKO BECUT KOCMOHABT Macco 70Kr, HAXOAAIIUICS B
3TOM Kopabie.

7. OXOTHHUK CTpeNsieT U3 Py>Kbsl C ABMXKYLIEICS JIONKH IO HalpaBJeHUIO ee IBrkeHus. Kakyro ckopocThb
uMesia JIOJKa, €CIIM OHa OCTAHOBMJIACH MOCHIE ABYX OBICTPO CAENVIOIIUX APYT 3a IPYTOM BBICTPEJIOB, Macca
OXOTHHKA ¢ Joakoi 200kr, macca 3apsiaa 20 r. CkopocTb BbUIeTa APOOH B MOPOXOBBIX ra3os 500 m/c?

8. ABTOMOOMIIb Maccoii 10 T IBIKETCS C BBIKJIFOUEHHBIM ABUTATEJIEM IO/ YKJIOH MO IOPOTe, COCTABJISIOIIEH ¢
TOPU30HTOM yrou, paBHbli 4°. HaliTi padoty cuibl TspkecTd Ha mytd 100m?

9. Tponneiibyc maccoii 15 T Tporaercs ¢ Mecrta ¢ yckopenueM 1,4 m/. Halitu paboty cuutel Tsirn u paboTy cri
COIPOTHUBJIEHUs Ha NepBbIxX 10 M nyTH, ecnu ko3 puumeHT conporusienus paseH 0,02. Kakyro
KUHETUYECKYIO SHEPTUIO MPUOOpen Tposieiidyc?

10. Cyurasi, 94TO AMAMETP MOJIEKYJI BOJOPOAA COCTABJISIET OKOJIO 2,3 107'% m, moxcunTath, Kakoil IHHBI
NIOJIyYHJIach Obl HUTb, €CJIH ObI BCE MOJIEKYJIBI, CoAep KaIuecs B I Mr 3Toro rasa, ObLIH PacroiOKeHbl B OAUH
pPsA B IUIOTHYIO APYT K APYTY.

11. KakoBa cpenHsst KBafpaTU4Hasi CKOPOCTh JBMKEHHsI MOJIEKYJI ra3a, €Clid, UMesi Maccy O KI, OH 3aHUMaeT
o6bem SM° nipu pasnermn 200 kITa?

12. MaTemaTu4eckuii MasiTHUK JUIMHON 1 M coBepraet kosnebanus ¢ aMmuinty o 2 cm. Hafitu
TaHN€HLUAJIbHBIE YCKOPEHUsI MAsITHUKA B KPAMHUX MOJIOKEHUSAX U B MIOJIO)KEHUU PABHOBECHSL.

13. Onpenenure CpeqHIO0 KUHETUYECKYIO SHEPTUIO MOJIEKYJIbl OZIHOATOMHOTIO T'a3a U KOHLEHTPALIHIO
MonekyJ nmpu remneparype 290 K u gasnenuu 0,8 Mlla.

14. Kakoii 00bpeM 3aiiMer ra3 npu temneparype 77°, eciu npu 27° ero odvem O0b01 6 117

15. Pamka mutomazneto $=200 cM? Bpamaercsi ¢ yriaoBoi cKOpocTeio =50 pan/c B OAHOPOIHOM MarHUTHOM
nojie ¢ uHnykuen B=0,4 Tn. Hamucats hopmyiiel 3aBucumMoctu MarauTHOro noroka u 3J1C ot BpeMeHH,
eciu npu =0 HOpMab K IJIOCKOCTH PaMKH MapajulesIbHA TUHUSAM HHIYKLIUH MOJS.

16. B cocyn, conepskatuii 1,5 kr Boas! npu Temnepatype 15°, Bnyckarot 200r BonsgHoro napa npu 100°C.
Kaxas obmrast Temmneparypa yCTaHOBHTCS TIOCJIE KOHIEHCALINH mapa’?

17. C xakoii cuiol fnelicTByeT MarHUTHOeE noJjie ¢ nHaykuueit 10 MTn Ha mpoBOAHUK, B KOTOPOM cujia Toka 50
A, eciu nyvHa akTUBHOM yacTu poonaHuka 0,1 m? Ilone 1 TOK B3aMMHO MEPNIEHINKYIISIPHBIL.

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

19. B kanmyuisipHO# TpyOKe paanycom 0,5 MM KUIKOCTh MoAHsIach Ha 11 mm. Haiitu miioTHOCTD HaHHOM
KUIKOCTH, eclii ee koapuumeHT HatsokeHus 22 MH/m.

20. IIpu peMOHTe 3JIEKTPHUUECKON TUIMTKU ciupaib Obuia ykopoueHa Ha 0,1 mepBoHauanbHOM mymHeL Bo
CKOJIKO pa3 U3MEHUJIACh MOILHOCTD IIUTKH?

21. 3apsaast no 0,1 mxKn pacnosnoxens! Ha pacCTOSHUU 6 cM APYT OT Apyra. HaliTu Hanps>keHHOCTh MO B
TOUKE, YAAJIEHHON Ha 5 CM OT KaKIOT0 U3 3apsioB. PemuTs 3anady st ciay4aes: a) oda 3apsina
TIOJIOXKHUTEIbHBIE, 0) ONMH 3apsA/ MOJOKUTENbHBIN, a APYTrOd OTPULIATENbHBIH.

22. YeTplpe TaMIIOUKH, PaCCUMTaHHbIE Ha HanpsbkeHue 3 B u cumy Toka 0,3 A, Hazllo BKIKOYUTH NapaljielbHO
Y IIUTATh OT UCTOYHUKA HanpsbkeHueM 5,4 B. Kakoe 1onosHuTeIpHOE COMPOTUBIICHNE HAI0 BKJIFOUUTD
nocJyieoBaTeNbHO JaMnaM? Kak U3SMEHUTCs Hakall JJaMIl, €CJIM OJJHY U3 HUX BBIKJIIOUUTH?

23. Hanbonbias eMKOCTh LIKOJBHOTO KOHAeHcaTopa 58 Mx®. Kakoii 3aps OH HAKOIUT MPH €ro
MOJKJIFOUEHUH K TOJK0CaM UCTOUYHUKA TIOCTOSIHHOTO HanpsbkeHus S0B?

24. CKOJIBKO 3JICKTPOHOB MTPOXOAUT Uepe3 MOMEePEeUHOE CEUeHHUE MPOBONHMUKA 32 1 HC mpu cuiie 32 MKA?
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25. DneKkTpuUecKyro amiy conpoTtusyienneM 240 OM, paccunTanHyio Ha Hanpspbkenue 120 B, Hago nutats oT
cetu ¢ HanpsokeHueM 220 B. Kakoil qiuHbl HUXPOMOBBINA NPOBOAHUK cedueHueM 0,55 MM? Ha0 BKJIFOYUTH
MOCJIEI0BATENBHO C JIAMITOUKOMN?

26. IIpu obnydeHnn mapoB PTYTH JIEKTPOHAMH SHEPTHsI aTOMa PTYTH yBeanuuBaercs Ha 4,9 5B. Kakosa
JUTHHA BOJIHBI MU3JIy4eHHs, KOTOPOE UCIYCKAET aTOMBI IPH MePeXo/ie B HEBO30YKIECHHOE COCTOSTHHE?

27. KakxoBa MakCUMaJIbHast CKOPOCTb 3JIEKTPOHOB, BEIPBAHHBIX C TIOBEPXHOCTH IIJIATHHBI MTPU OOIYUYEHUH €€
CBETOM C IJTUHBI BOJIHBI 100 HM?

28. Jlyu mepexoauT U3 BOABI B CTEKJIO. YTOJ naaeHus paseH 35°. Halitu yron npenomieHus.

29. Jlyu mepexoauT U3 BOABI B CTEKJIO. YTOJ naaeHus paseH 35°. Halitu yroa npenomieHus.

30. ITo moBEpXHOCTH BOZIbI B 03€p€ BOJHA PACIIPOCTPAHSETCS CO CKOPOCTHIO 6 M/c. KakoBel mepuon u 4actora
koJiebaHuii OaHKeTa, €CJIM [IJIMHA BOJIHBI 3 M?

31. TpancdopmaTop nosbitaeT HanpspkeHue ¢ 220 no 660 B u comepkut B epBuuHOM 00MOTKe 840 BUTKOB.
Kaxos xosddunuent tpanchopmannu? CKONBKO BUTKOB COAEPKUTCS BO BTOPUYHOH 00MoTKe? B Kakoii
0OMOTKe TIPOBOJT OOJIBIIIETO CeYeHMUST?

32. Konpencarop emkoctbio C=10 Mx® 3apsinmnm no HanpspkeHus: U=400 B 1 MOOKIFOUMIIH K KaTYIIKe.
ITocne 3TOro B KOHTYpe BOZHHUKIIN 3aTyXarouue konebanms. Kakoe KoamuecTBo TermioTs! () BBIASTUTCS B
KOHTYpE€ 3a BpeMs1, B TeU€HHE KOTOPOro aMILIUTyAa HalpsiKeHUsl yMEHbIINUTCS B 2 pa3a’?

33. Kakyto paboty cosepuarot 320 r kuciopoaa rmpu n3odapHoM HarpeBaHu# Ha 10k?

34. OTHOCHUTENBHAS BIAKHOCTh Bo3ayxa BeuepoM npu 16°C pasHa 55% . Beimager nu poca, €ciii HOUbko
TeMIieparypa rnoHusurcs no 8°C?
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