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1. IlepeyeHb MJIAHMPYEMBbIX Pe3y/JbTATOB 00y4eHHS 110 JUCHHUILINHE (MOLYJIIO),

COOTHECEHHBIX C IUIAHNUPYEMBIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJIbLHOM

NpOrpamMmbl
Koow pe3yJbTaThl VIHAMKATOP JOCTHKEHHUS Ilepeyenb MIaHUPYEeMBbIX Pe3yJbTATOB
"OMH”;;’W” 0CBOCHHUS KOMIICTEHIIH 00y4eHHsl MO JUCIUTIJINHE
3namop:
- COBPEMEHHBIE ¢buznueckue
IOpEICTaBICHUs 00  OKpY)KaolleM
YeJI0BEKAa COBPEMEHHOM ~ MMUPE;
- ¢yHmaMeHTaIbHBICE  (pu3UUECKHe
MIOHSATHS; 3aKOHBI U SIBJICHUSI, TPAHUIIBI
UX IPUMEHUMOCTH,
- Ha3HAYCHWE W TPUHIUIBI JCHCTBUS
BOKHEUINX (PU3HUECKUX ITPHUOOPOB.
Ymemos:
-  TOPUMEHSTh pPa3IU4YHbIE METOMbI
Cnocoben ¢bu3nYecKux U3MEpeHuil u 00paboTKH
HCIIO0JIB30BATh B SKCHEPUMEHTAIIBHBIX JaHHBIX,
npO(eCCHOHATEHO - OOBSCHATH OCHOBHBIE HAOJIOJACMbIC
H  JIeATENbHOCTH MPUPOJHBIC U TEXHOTCHHBIC SIBJICHUS U
METOMBL  PEILICHIA 3P PeKThI c MO3UIHH
3anad ¢ (GyHIaMEHTAIBHBIX bu3HIECKUX
HCTIONE3OBAHUCM | P J1-50nk-4 Mcmonb3yeT | pecTaBleHHUIA;
COBPEMCHHOTO 3HAHUS OCHOBHBIX | -  3allUChIBaTh  ypaBHEHUS IS
00opyI0oBaHUS
3aKOHOB ¢usuku | puznyeckux BenuyuH B cucteme CU.
mpu - paspadorie HE0OXO0IMMBIX s | PemaTth 3aaun U3 pa3nMyHBIX pa3/ieioB
OIIK-4 | noBeix :
S—— ;| PCUICHHS  CTaHIAPTHBIX (071321978 }
HCITONB3OBATE 3a/1a4y B o6unaCTI/1 - pabGoTtathb C ammapaTypou A
COBPEMEHHYIO npodeccroHanbHOI (buznuecKkux _HCCIIe/0BaHu .
npodeccronampiy | ACTTETPHOCTH [IpoBoauth Guznyeckuit OKCIIEPUMEHT
10 METOZOIOTHIO Y OIICHUBATH MTOTPEIIHOCTh H3MEPEHUH;
JUIA TIPOBeEEHHs - BBIIENATH KOHKpETHOE (H3uUecKoe
SKCIICPUMEHTAIbH colepKaHuEe B TMPHUKIATHBIX 3aadax

BIX HCCIIEJOBAHUNI
U UHTEpIpETAluU
UX pe3yIbTaTOB

npohecCuOHaNBHOM NeSTENbHOCTH.
Bnaoemo:

- HaBBIKOM TPOBEACHUS (PU3NIECKOTO
AKCTIEPUMEHTA, B TOM YHUCJIE TTPABUIIBLHO
IKCIITyaTUPOBATh OCHOBHBIE MPUOOPHI
U 000pylOBaHHE B COBPEMEHHOM
(usnueckoit nabopatopuy;

- HAaBBIKOM 00paboTkH u
WHTEPIPETUPOBAHHS pe3yIbTaToB
9KCHEPUMEHTA,;

- HABBIKOM MPHUMCHCHUA OCHOBHBIX
METOJ0B (bI/ISI/IKO-MaTCMaTI/ILIeCKOFO
aHaJIn3a JUIA peiCHUA
CCTCCTBCHHOHAYYHBIX 3a/1a4.




2. MecTO AMCHUILIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHasi MUCHUIUIMHA OTHOCHUTCS K bioxy [ oO0s3arenpHOW dYacTh 00pa3oBaTelbHOM
POTPaMMBEI.

Hucumuimna @usuka O0a3upyercss Ha 3HAHUSAX B OONacTH (U3MKH, MOTYyYEHHBIX
0o0y4JaromuMHUCS B COOTBETCTBHHM C (elepaabHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIapPTOM CPEIHETO (TIOTHOTr0) O0IIero 00pa3oBaHusl.

@dusnka SBISETCS NPEANICSCTBYIOMICH IUCIMILIMHON Ui JUCHUILTMH. BerepuHapHas
pamuoOuosorusi, TeXHOJOTHMH TMPOU3BOJACTBA M IEpepabOTKH MPOIYKIUU >KUBOTHOBOJICTBA,
be3onacHOCTb KU3HEAEATEIbHOCTH.

JucnunauHa u3ydaercs Ha 1 Kypce Bo 2 cemecTpe 1o oyHoil gopme oOydeHus, Ha 1
Kypce BO 2 ceMecTpe 1o 09HO-3a049HOM popme, Ha 1 Kypce Bo 2 cemecTpe 1o 3a04HOU hopme.

3. O0beM AUCUMILIMHBI M BUABI Y4eOHOii padoThI

OO61mas TpyA0eMKOCTh AUCHHUIUINHBI cocTaBisieT 108 yacoB, 3 3aueTHbIC € AMHULIBI

Bun yuebnoit paboTbl Ounas popma OuyHo-3a04Has 3aounas popma
dhopma
2 ceMecTp 2 ceMecTp 2 ceMecTp
AyIMTOpHBIE 3aHATHUS 48 24 14
(Bcero)
B ToM uucne: - - -
JlekumoHHOTO THITA 16 8 6
CeMHHApCKOTro THIIA 32 16 8
CamocrosiTeibHas padora 60 84 94
(Bcero)
B Tom unce: - - -
[TpopaboTka Marepuana 30 42 70
JIEKITMH, TTOITOTOBKA K
3aHITHIM
CamocTosTenbHOoe 4 2
U3y4eHHE TEM
Pedepar 16 20 -
KonTtposabHble paboThl 10 20 24
Bun npomexxyrouHon 3a4eT 3a4eT 3a4eT
aTTecTanuu (3a4er,
HK3aMEH)
OO01mas TpyA0eMKOCTb:
4acoB 108 108 108
3a4ETHBIX €IUHUII 3 3 3




4. Conep:xkanue QU CHUNTHHBI

4.1. Conep:xaHue pa3/iesi0B M CHUIITTAHBI

HaumenoBanue paznena
JUCHUTIIUHBI

Coneprxanue pasjaena

1 2

3

1. MexaHnuka u
OMoOMexaHHMKa
(kos1e0aHUS U BOJIHDI).
AKycTHKA

Kunemamuka u ounamuxa nocmynamenivHo20 U GPAUAMENbHOZO
OBUNCEHUSL.

Mexanndeckoe nBmwkeHne. Cucremsl otcdera. CKOpOCTh |
YCKOpPEHHUE KaK MPOU3BOHBIC MepeMenieH st (0000IIeHNne MOHITHS
ckopoctr). lloHaTHe o0 rpagueHTe (QU3NYECKON BEIUYHHEIL
HopmanpHOe, TaHTeHIMATFHOE © TOJHOE YCKOpPEHHE TPHU
KpUBOJMHEHHOM nBWKeHHH. Ilpsmas w oOpaTHas 3amada
KUHEMaTHKU.

ITonsitue cunbl. 3akoHsl HpIOTOHa B MHEpUUATIBHBIX CHUCTEMaxX
oTcUeTa.

YpaBHeHUE NBHXKEHHsI CBOOOJHON W HECBOOOJHON MaTepualbHON
TOYKH. J|BIDKEHUE CUCTEMBI MATEPUATHHBIX TOYCK.

Cmamuxka. duepeus. Paboma. Mowrocms. 3akoHbl coxpanerus.
Axcuombl  craTuku. [‘eoMeTpudeckoe YCIOBHE pPaBHOBECHS
CXOJISIICHCS CUCTeMBI CHJI Ha IUIOCKOCTH. [Ipoexkunmu cui Ha
IDIOCKOCTH. AHAIWTHYECKHE ypaBHEHHS paBHOBecHs. CBs3U H
pEaKIK CBSI3EH.

MoMeHT cCcuJI  OTHOCHTEIBHO HENOJBIIKHONW ocu. YClIoBHUS
paBHOBEcHs Tel, MMEIIMX och BpamleHus. [lapa cui. ILleHTp
TSOKECTH TBepAoro Tena. llpuMeHeHWe yclIoBHS PaBHOBECHS IS
BBIYHCIICHUS IIEHTpa TshKeCTH. CTaTHYecKue CHUCTEMBI B OMOPHO-
JIBUTATEIPHOM ammapare >KUBOTHBIX. MOMEHT HMITyJIbCca. 3aKOH
COXpaHEHWs MOMEHTa WuMIylnbca. Pabora mepeMeHHOW CHIIBL.
Kunetnueckass u noreHumanbHas 3Hepruu. Momuocts u KII.
3aK0H COXpaHEHHSI SHEPTUU. 3aKOH COXPAHCHHUS UMITYJIbCA.
Mexanuueckue konebanus. 36yK.

KonebarensHoe OBIDKEHNE B OMOIOrMYECKUX 00beKkTax. JIMHEHHBII
TapMOHUYECKUH OCHWIUIATOp. YpaBHEHHE W TpadUKd CMEIICHUS
CKOPOCTH W YCKOPEHHsS TIpU TapMOHUYECKHX KOJICOAHUSX.
[IpyXWHHBIII MasSTHUK. DHEPrusi TApMOHHYECKOTO OCHMILIATOpA.
MexaHndyeckue KoJieOaHHs B TPOMBIIUICHHOM >XHBOTHOBOJICTBE.
BubOpanuu B c/x.  3aTyxamolye W BBIHYXJCHHbIE KOJICOaHUSsI.
Crno)xeHne rapMOHHYECKUX KoeOaHuii. buenus.

2. MouekyJasipHas
(pusuka

Ocnoguvie nonoscenus MKT. Hoeanvnoui 2a3. Peanvubiil 2as.
OcnoBHoe ypaBuenue MKT. Cnenctus u3 Hero. Pacnpenenenwue
SHEPTHH M0 CTETEHSIM CBOOOBI. BHYTpEHHSS 3HEPrus HIeaIbHOTO
raza. Pacnpenenenune monekyn mno ckopocTaM. CpenHss AIMHA
cBoOomHOTO TIpobera. SBnenus mepeHoca. 3axkoubl Puka u Oypoe.
SBneHust mepeHoca B OHONOTHYECKMX  CHCTEMax. BHJb
TerioooMeHa. TepMoperyssinusi opraHu3Ma M TemJIo00MeH B C/X.
VYpaBuenne Ban-ngep-Baansca. Kpucrammmueckoe cocTtosHue
BemiecTBa. CKMKEHUE Ta30B.

3. TepMoguHaMHuKa U
OModHepreTuka

Qusuueckue 0cHogbl mepmoouHamuru. OCHOGbl MEPMOOUHAMUKY. 6
buonocuyeckux 0ovexmax.

TepMoanHaMUYeCKHe TapaMeTphl U MPOIecChl. TernoTa u padora,
l-e mavano tepmoamHamuku. PabGora raza B wu3omporeccax.
TemmoeMkocTs  HeanbHOTO  rasza.  YpaBHeHMe  Maifepa.
Annabatndeckuil mpouecc. Ypasaenue [lyaccona. Obpatumeie u
HeoOpaTUMble MPOLECCH], 2-€ HayaJlo TePMOAMHAMHUKHU. [IpuHIMD
neictBug TeruoBoi MamuHel. ukn Kapuo u ero KIIJ. Temnoeie
MaIllMHBl U XOJIOAWJIbHBIC YCTAaHOBKH B c¢/X. [loHsiTHE 3HTpOnHH.




3aKkoH He YOBIBaHHS PHTPOIHHU.

ITousaTHEe 00 OTKPHITHIX TEPMOIWHAMHUYCCKHX cHcTeMax. JKuBoit
OpraHM3M KaK OTKpBITas TepMOJMHAMIYECKasl CUCTeMa. 1-e Hagaso
TEpMOJUHAMUKKA B  Ouonoruu. llpeBpaimieHue oSHeprum B
OMOJIOTHYECKHX CHCTEMaX M DHEPreTHYECKHA OallaHC IKHBOTO
opranm3Ma. TermompomyKius. AKKyMyJIHpPOBaHWE OJHEPTHHA B
Mosiekynax AT®. IlepeHoc Temna B JKMBBIX OpraHu3zMax. 2-e
Hayvaiuo TepMoJrHaMUKHU B Ononorun. ®opmyna Ilpuroxkuna. KI1/
MBIIIIIBL.

3.]'[eKTpH‘leCTBO H
Mar"dHeTu3m

Onexmpocmamuxa.

Onekrpoctarnueckoe nojie (COII) m ero HampsbkeHHOCTH. IloTok
HampsDKeHHOCTH, Teopema [aycca. PabGora mo mepememieHHrO
anexTpuaeckoro 3apsaa B COII. ITorermmar.

HanpspkeHHOCTh MO Kak TpaAMeHT MoTeHunuana. [I[poBogHUKY B
COIl.

OJNEeKTpOCTaTHUYECKAs 3aluTa. 3a3eMJICHHE. DJIEKTPOCTATUUECKOE
SIBICHHE B C/X TPOM3BOJACTBE M O0OpbOa ¢ HUMH. J{MDIEKTPUKU B
COIl.

[onsipuzanms ~ AUAIEKTPUKOB U BUIOBI MOJISIPU3ALHH.
HusnekTpuyeckass MPOHULIAEMOCTb. JMAJEKTPUUYECKUE CBOMCTBA
TKaHell W u3MeHeHue ux npu maronorusx. llpumenenne COII B
(usnoTepanuu. DNEKTPOEMKOCTh MPOBOMHWKA. KOHIEHCATOpHI.
Oueprus COIL

3axkonvl  nocmosanno20 — moka.  Onekmpuueckuil MoK 8
NOIYNPOBOOHUKAX. DNeKMPUYeckull mox 8 2a3ax.

OIIEKTpOHHAas Teopusi TokKa B MeTawiax. 3akoH Owma B
muddepernuanpaoM Buae. [lorenimomerpsl. TemnoBbie neldcTBUSL
TOKa. DJeKTpoHarpeBaTelbHbIe YCTPOHCTBA B C/X MIPOU3BOJICTBE.

CBoiicTBa NOIYNPOBOJAHUKOBBIX MAaTEpPHAJOB. 30HHAs TEOPHS
3JIEKTPOIPOBOAUMOCTH.  TepMO3NeKTpoHHass smuccus. Juon.
Tpuon. 3anmparommii  cioif B MOMYNPOBOAHMKAX €O
BBINIPAMIISIONIEE JIEHCTBUE.

OneKTpuuecKkrue  sBICHUA B OHOJOTMYECKHX  CHCTEMax.
CaMocTosTeNnbHAS W HECAaMOCTOSATENbHAs MPOBOAMMOCTH Ta30B.
BonprammnepHas XapakTepHUCTHKa Ta30BOTO pa3psAna. 3aKOHBI
anextposnn3a. llopor paspsokenuss B TkaHsx. Ilpoxoxkaenue
MOCTOSIHHOTO TOKa 4epe3 JKMBble TKaHU. JleificTBME MOCTOSHHOTO
TOKa Ha opraHu3M. [anpBaHW3aums, 1eKTpodopes, IEKTPOII.
noreHuyan. MemOpaHHbIM moTeHIMaN. TpaHCIOPT BeLlecTB depes
KJIeTouHbIe MeMOpaHbl. OcMoc.

[TonsTe 0 KaMMeBOHATPHEBOM Hacoce. bruonoTeHansl.
Onekmpomaznemusm. buonoesuueckoe oeticmsue MmazHUMHO20 NOJIA.
MarautHoe B3aUMOJEICTBHE MPOBOJAHMKA C TOKOM. MHAyKuus
IIMII. 3akon bumo — Camapa — Jlammaca. Bemectso B IIMIL.
MarautHasi TPOHUIAEMOCTh. JlMaMarHeTWKw, TapamMarHeTHKH,
tdeppomarnetrku. Jleiicreue [IMII Ha Ouonoruueckue OOBEKTHI.
I'eomarnutHoe none. [Ipumenenne MII NOCTOSIHHBIX MarHUTOB B
C/X TPOM3BOJACTBE. OJIEKTPOMArHuTHas HWHAYKIUSA.  OIbBITHI
@apazes. SIBieHUs CaMOMHAYKLUMHU. ODHEPrHsl MAarHUTHOTO IOJIS.
JleiicTBHE AIIEKTPOMarHUTHOTO TIOJIS Ha KUBOM OpraHusM.
[Mpumenenne OMII B puznorepanum.

OnTHKAa U CBEeTOBLIE
fIBJICHUA B opraﬂn:sMax

Teomempuueckas onmuka. Ochosbl pomomempuu. Bonnosas
onmuka.

OtpaxxeHue u TmpenomiieHHe cBera. llomHoe oTpakeHHe WU
WCTOJNB30BaHNE OJTOTO SIBJICHUS B  ONTHYECKUX mpHOOpax.
CBeTOBOJIBI M UX MTPUMEHEHUE. DHEpreTudeckue GOTOMETPUICCKUE
BenuuuHbl. KpuBas BupHocTH. CBETOBBIE (DOTOMETPUUYCCKUC
BEJIMYHHEI.

WHaTtepdepenius cBeta u crocodsl ee HabmoneHus. Judpakmus




ceera. [lomspusamusi cBera, MOJSPU3OBAHHBIM M ECTECTBEHHBIM
ceer. Jlucmepcus cera. CrekTpsl © uX TUMBL CHEKTpaNbHBIHA
aHanus. IloryomieHue cBera. 3akonsr byrepa wu bepa.
buonoruueckoe 3Hayenue comHeuHoro cBera. Y® u UK
M3ITy4deHne, WX CBOWMCTBAa M MeTOAbl HaOmoneHus. bronormdeckoe
nericteue YO u UK uznyuenus. [Ipumenenue YO usnydenus s
C/X TIPOU3BOJICTBA.

KBanToBas u sizepuasi
¢pusuka

Keanmosas onmuxa. Cmpoenue amoma. Jlazepo

SAnepHas Mozenb cTpoeHUs aroMa. JIMCKPETHOCTh SHEPIeTHUECKUX
cocrosgHuid atoma. Iloctynarsl bopa. ATOMHOE s1pO, U30TPOIBL.
Cnexktp aromMa BOJOpOAa, MpaBWio o0TOOpa. YpaBHEHHA
[lIpenunrepa.

PagnoakTHBHOCTB, €CTECTBEHHBIH CPOK PaliOAKTUBHOCTH. O, 3, ¥ —
n3nyyeHue. BnusHWe pajanoaKkTUBHOCTH Ha KU3HEAEATEIHHOCTH
OpraHM3MOB. 3aKOHBl  paJMOaKTHBHOro  pacnaga. Ilepuon
nonypacnazna. CpeaHee BpeMs )KU3HU. AKTUBHOCTB 3JIEMEHTA.
OneMeHTapHbIe YaCTUIIBl, UX XapaKTEpUCTHUKH U B3aUMOJEUCTBUE.
AnTHyactunpl.  Jlyanusm CcBOWCTB MuKpouacTHll. KBapkoBbrit
cocTaB agpoHOB. KBaHTOBBIM MeEXaHU3M U3IY4YCHUS CBETA.
Q®opmyna Ilmanka. @otorddexr. KpaHTOBBII  MeXaHU3M
norjouienus cBeta. Dotonel. KopryckynsipHo — BOJHOBOI
IOyaJIi3M. [onsiTe 0 (hOTOXUMHYIECKHX peaxuusx.
®orobuonornyeckne  peakuun.  Dotorddexr.  YpaBHeHHE
Ounmreiina.  Jlromunecyenyus. Peumeenoseckoe u  mennosoe
u3ny4eHue.

[Inanerapuas mogens atoma. Teopust bopa. KBaHTOBBII MexaHU3M
3JEKTPOHHBIX mepexonoB. CouH snektpoHa. [lpunnun Ilaymu.
[Ipupoaa temnoBoro u3nmyudeHus. AOCOTIOTHO YepHOE TeNo. 3aKOH
Credana — bonbimana, Buna. TemnoBoe wu3myuyeHue Temna
XKHUBOTHBIX. Pasnununele Buapl moMuHecueHuuu. [Ipasuno Crokca.
3akon BasunoBa. JlromuHecueHTHBIH aHanu3. llomydenue
PEHTTEHOBCKOTO U3JIY4YEHHUs, er0 CBOICTBAa. PeHTreHOAMarHocTuka.
Jlazepsl. Pusnueckue U OHONOTMYECKHE CBOMCTBA Ja3epHOIO
W3ITyYEeHMUSL.

4.2 Pa3znennl AMCHUINIMHBLI U BUABI 3aHATHI

Ounas ¢gopma 00yueHus

ceM | Ne Haumenoanue paznena qucuuminunsl | Jlekn. | Cemun. | CP Bcero
ect | n/m TUNA | THIA 4acoB
p
1 | Mexanuka u 6nMoMexanuka (kKoneOaHus 2 6 8 16
Y BOJIHBI). AKYCTHKA
2 | MonekynspHas Gpu3uKa 4 8 10 22
2 3 | TepmonuHaMuKa U OMOIHEPTETHKA 2 - 10 12
4 | DneKTpUYeCTBO U MarHeTH3M 2 10 12 24
5 | OnTuka W CBETOBbIE SBJICHUSA B 4 8 10 22
OpraHu3Max
6 | KanroBas u simepHas ¢puznka 2 - 10 12
Hroro: | 16 32 60 108

OuHo-3204Has popma o0yueHUst

\ ceM \ Ne \ HaumeHnoBanue paszaena JUCIHAIIINHBI ‘HGKH. \ CeMuH. \ CP \ Bcero




ecT | m/m TUNA | THUMA 4acoB
P
1 | Mexanuka u 6noMexanuka (kKoneOaHus 2 6 12 20
Y BOJIHBI). AKYCTHKA
2 | MonexynsipHas pusuka 2 2 14 18
2 3 | TepmonuHamuKa U OMOHEPreTHKA - - 16 16
4 | DIEKTPUYECTBO U MarHETU3M 2 4 12 18
5 |Ontuka © CBETOBbIE SIBICHUS B 2 4 14 20
Opranu3Max
6 | KanroBas u sipepHas ¢puzuka - - 16 16
Hroro: 8 16 84 108
3aounas popma o0yueHus
ceM | Ne Haumenoanue paznena qucuumiunsl | Jleku. | Cemun. | CP Bcero
ecT | m/m TUNA | THUMA 4acoB
Y
1 | Mexanuka u 6nmoMexaHuka (KojaeOaHUs 2 2 16 20
Y BOJIHBI). AKYCTHKA
2 | MonexkynsipHas pusuka 2 2 14 18
2 3 | TepmonuHamMuKa 1 OMOdHEPTETHKA - - 16 16
4 | DIEKTPUUECTBO U MAarHETU3M 2 2 16 20
5 |Ontuka © CBETOBBIE SIBICHHUS B - 2 16 18
OpraHu3Max
6 | KanroBas u simepHas ¢puznka - 16 16
Hroro: 6 8 94 108
4.3. 3aHsATHS CEMHMHAPCKOI0 THIIA
Ne paznena Tema TpynoemkocTs (dac)
AUCIHIITHHEL OYHasi | OYHO- | 3a0YH
BaouHas ast
1 2 3 4 5 6
1 1 [lonsatne cunbl. 3akoHsl HpoToHa B 2 2 -
WHEPIMATBHBIX CUCTEMaX OTCYeTa
2 1 N3mepenue ¢buznyeckux BEJINYHH. 2 2 2
W3mepeHne  pa3MepoB U OIpeNeeHUe
TJIOTHOCTH KOCTHOM TKaHHU.
3 1 N3yuenue 3aBHCHUMOCTH CIIyXOBOT'O 2 2 -
OIIYIIEHUSI OT (PU3NYECKUX XaPaAKTEPUCTHK
3BYKOBOW BOJIHBI
4 2 OcHoBHoe ypaBHenne MKT. CnenctBus u3 2 - -
Hero.  Pacmpenenenne  sHeprum 1O
CTEeTeHSIM CBOOOJbI. BHYTpeHHsiss sHeprus
UJICAIHOTO Ta3a.
) 2 N3yuenne 3aKkOHOB WACATILHOIO Tra3a B 2 2 2
mporecce ornpezeneHus IJIOTHOCTHU
ChIIly4Yeld  CMECHU C  TIOMOUIBIO




BaJIIOMEHOMeETpa JlepmaHTOBA.

6 2 duznueckre CBOMCTBA KUAKOCTEH 2 - -

7 2 Onpenenenue KodunreHTa 2 - -
MOBEPXHOCTHOTO HATSDKCHUS BOJIbI
METOJIOM OTPBIBA BO3AYITHBIX ITY3bIPHKOB

8 4 DneKkTpuueckas LEMb. 2 2 -
DeKTpoU3MepHUTEIbHbIE TPUOOPHI

9 4 Cuita TOKa u HaIpsDKEHUE B 4 - 2
anektpuyecko  nenu.  CompoTuBiEHHE
OMOTKaHU

10 4 HccnenoBanue SIEKTPUYECKOTO TIOJS B 2 2 -
BOJHOW cpeine U  ONpEeAelieHHE  €ro
HANPSKEHHOCTH.

11 4 I'panynpoBka IIOJIyIIPOBOTHUKOBOTO 2 - -
TEpMOpE3UCTOpa B KauecTBE JaTYHMKa
TEeMIIepaTypbl OHOJIOTHYECKUX OOBEKTOB

12 5 OtpaxxeHMe W  TpPEJIOMIICHHE  CBeETa. 2 2 -
CBeToBbIe (POTOMETPUUECKHE BEIINIHHEI.

13 5 OnpeneneHue MoKas3aTesst IMPEIOMIICHUS 2 2 2
CTEKJIa C TOMOIIIbI0O MUKPOCKOTIA

14 5 N3ydenue 3aKoHa MOIJIOMIEHHS CBETA 2 - -

15 5 Hudpakimuss cBera u €€ MNPOSBICHUS. 2 - -
JudpaxuuonHas pemeéTka. VYenosus
MaKCHMyMa, MUHUMYyMa.

Hroro: 32 16 8

4.4. IlpuMepHasi TeMaTHKAa KYPCOBBIX POEKTOB (padoT) - ne npedycmompeno OIIOII.

5. OpraHu3anms cCaMOCTOSITeJIbHON PadoThl 00y4AIOIIMXCS M0 AUCHUILINHE
5.1 Tunbl caMmoCTOATEIHLHOMH PadOTHI M €€ KOHTPOJIb

Tun camocTosATEILHOK

®dopma 00ydeHus

Tekyuuii KOHTPOJIb

padoThI OYHas OYHO-320YHAsl | 3a04Has

IIpopaboTka Marepuaia 30 TECTUPOBAHUE

JIEKLIMH, 42 70

MOJITOTOBKA K 3aHITHSIM

CaMocCTosTeNbHOE N3YYEeHNE 4 2 TECTUPOBaHHE

TeM WITH

cobecei0BaHNe

Pedepar 16 20 - 3aluTa

KonTposbHbIe paboThl 10 20 24 3aIuTa
BCETO YacOB: 60 84 94

5.2 YuyeOHO-MeTOMMYECKHE MATEPHUAJIBI IJIsl CAMOCTOATEIbHOI PadoThI
MeTtoaudeckue ykazaHus JUIsl CaMOCTOSTEIbHOUM paboThl Mo auctumuinHe dusmka s

CTYJICHTOB OYHOHM, OYHO-3a0YHOM W 3a04HOW (opM OOydUEHHsI MO HAIMPaABICHUIO MOATOTOBKHU

buonorus, / Cocrt. E. A. TIpockypsikoBa. — Tromenb: ['AY Ceseproro 3aypanbs, 2015. — 61 c.




5.3 TeMbl, BBIHOCMMbI€ HA CAMOCTOSITEIbHOE H3yUYeHHe

1. MOMEHT cuJ1 OTHOCUTEIBHO HETIOABUKHON OCHU. Y CIIOBHS paBHOBECHS TE€J, UMEIOIUX OCh
BpaiueHus. [lapa cui. LleHTp TskecTH TBEpAOTO Tena.

2. IlpumeHeHue yclioBHsI paBHOBECHS JUIsl BBIYMCIIEHUS LIEHTPA TshKeCTH. CTaTUUECKUE CUCTEMBI
B OIIOPHO-ABUTaTEIbHOM alapaTe >KUBOTHBIX.

3. ABnenus nepenoca. 3akonbl ®uka u Oypre. SIBlIeHHs MepeHoca B OMOJIOTHYECKUX CHUCTEMaX.
Buns! TemmmoodMena. TepMoperysius opranusmMa u TermaIoo0MeH B ¢/X.

4. VYpasuenue Ban-nep-Baanbca. Kpucramnmueckoe cocrosinue BemiectBa. CxKMKEHHE Ta30B.

5. O0Oparumsble 1 HEOOPATUMBIE MPOLIECCHI, 2-€ HAYaJI0 TEPMOJUHAMUKH.

6. [Mpurmun neiictBus TerwmoBoir MamuHbl. [{ukn Kapao u ero KIIJI. TeroBble MamviHbBI U
XOJIOJWJIbHBIE YCTAHOBKU B C/X.

7. [lonatue »sHTponuu. 3akoH He YyObIBaHUS OHTpornuu. IloHsATHE 00 OTKPBITHIX
TEPMOJMHAMHYECKHUX cUcTeMax. JKHBOM OpraHnu3M Kak OTKpPbITasi TEpPMOJINHAMUYECKasi CHCTEMA.
8. 1-e mauano repMoanHaMuKu B Ouonorun. [IpeBpamienne sHEPTUN B ONOTIOTHIECKUX
cucTeMax M 3HEpPreTMYEeCcKUil 6ajlaHC KUBOrO opraHusMa. Temionpoaykuus. AKKyMyJIHpOBaHUE
sHepruu B Mojekynax AT®. IlepeHoc Temia B dUBBIX OpraHU3Max.

9. 2-e nauano TepmoauHamMuku B 6uonorun. @opmyna [Ipuroxuna. KITJ[ MbImisr.

10. DnexTpuyeckue sIBICHUS B OMOJOTHYECKUX CHCTEMAX.

11. CamocrosTenbHass M HECaMOCTOATENbHas IPOBOJAMMOCTh Ta3oB. BosbrammnepHas
XapaKTEpUCTHKA T'a30BOT0 pa3psia. 3aKOHBI AIEKTPOJIN3a.

12. Tlopor paspsokeHust B TKaHsaX. IIpoXokJeHHE IMOCTOSIHHOTO TOKa 4epe3 >KUBbIE TKaHU.
JleiicTBuE TIOCTOSHHOTO TOKa Ha OpraHu3M. [ajmpBaHM3anms, 3JIEKTpodope3, dIIEKTPO.
IOTEHLUAI.

13. MemOpanHbIii moTeHnHaN. TpaHcopT BEmECTB yepe3 KieTounbie MemOpanbl. OcMoc.
[TonsiTve 0 KanKMEBO - HATPUEBOM Hacoce. buonoreHManel.

14. DOnexktpomarnutHas wuHAyKUUA. OnbiTel @apanes. SIBIeHUS CaMOMHIYKIIMH. OHEPIHs
MarHMTHOTO NoJjs. [[efiCTBUE 2JIEKTPOMAarHUTHOT'O TOJIsl Ha )KUBOM OPraHU3M.

15. [Ipumenenne DMII B pusnorepanuu.

16. INonsipuzanus cBera, MOJIAPU30BAHHBINA U €CTECTBEHHBIN cBeT. J[ucnepcus cBeta. CrieKTphl U
ux Tunbl. CieKTpaibHbIN aHATU3.

17. Y® u UK uznyuenue, ux CBOMCTBa U MeTO/bI HabmoeHus. buonornueckoe aeiicteue YO u
UK wnznyuenus. [lpumenenue Y@ uznyueHus aias c/X Npous3BOJICTBA.

18. Ilpupoxaa TemnoBoro u3nydeHus. AGcomoTHo yepHoe Teno. 3akoH Ctedana — bonbimana,
Buna. TemoBoe uznydeHne tena )KMBOTHBIX.

19. Paznuunsbie Buasl mromuHectennuu. [Ipasuno Ctokca. 3akon Basunosa. JlroMuHecieHTHBIN
aHaJIu3.

20. ITomyyeHHne peHTI€HOBCKOT'O M3JIy4€HUs, €0 CBOMCTBA. PEHTreHoJMarHocTukKa.

21. Jlazepsl. ®du3ndeckue U OMOJOTHICCKUE CBOWCTBA JIA3EPHOTO H3ITYICHHS.

5.4. Tembl pedpepaToB

buonorunyeckoe eiicTBUE PEHTTE€HOBCKHUX JIyYEi.

YabpTpa3Byk u OMOIOTHSI.

OXO0 B KU3HU KHUBOTHBIX.

buodusuka ynpTpazByka.

PoJib MOMEHTa CHITBI, MOMEHTA HHEPITUHU B JIBFDKCHUH HACEKOMBIX, TITHI], J)KHBOTHBIX.
TemnooOMeH, €ro poiib B )KH3HU KUBOTHBIX.

[IpumeneHue neKTpudecTBa B OMOJIOTHH.

DnexTpodu3nKa )KMBOTO OpraHu3Ma.

. Kak nosiBnsitoTcst OMOTOKH.

10. buodusuka nopaxeHus MEKTPUIECTBOM.

11. buonoruveckoe NeWCTBUE PATUOAKTUBHBIX JIYUCH.

12. DnekTpoMarHUTHOE U3MyYEHHE U ero JACHCTBUE HA OPTaHU3M KUBOTHBIX.

©CoNoR~wWNE
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14.

15.
16.

17.

18.
19.

20.
21.
22.

23.

24,
25.
26.
217.
28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
o7.

. JleficTBuE MOHU3UPYIOIIUX U3JIYYEHUN HA KIIETKY.
BnusiHue MOHM3HMPYIOIIMX H3JIyYEHUH HAa HEPBHYIO CHUCTEMY, OpraHbl 4yBCTB, TKaHH,
SHIOKPUHHBIE XKEIIE3bI.

Peakuust KpoBU ¥ KPOBETBOPHBIX OPraHOB HA HOHU3UPYIOLIUE U3ITy4YEHUS.
JleiicTBYE MOHU3UPYIOILETO U3IYyYCHMs Ha OpraHbl MAIIEBAPEHUS, CEPACUYHOCOCYTUCTYIO
CUCTEMY, OpPraHbl JAbIXaHMsI, OpraHbl BbIJCJICHNS, HA KOCTHU, XS, MBIIIIbI, HA OPraHbl
Pa3MHOKEHUS U IIOTOMCTBO KMBOTHBIX.
3HaueHUE €CTECTBEHHOMN paJMOaKTUBHOCTU U MaJIbIX /103 MOHU3UPYIOUIMX W3Jy4YEeHUH B
OMOJIOrMYECKHX MPOLIECCAX.
JIyueBple OpaXeHUs )KUBOTHBIX.
Hcnonp30BaHne pailuOAKTUBHBIX U30TONIOB B KAYECTBE MHIUKATOPOB (MEUEHBIX aTOMOB),
JUIsL TUATHOCTUKY U JICYCHUS] )KUBOTHBIX.

Crepuinzanys ¢ TOMOIIbIO HOHU3UPYIOIUX U3ITY4EHUH.
Pagnomerpuueckas ¥ paguoXuMHyecKas SKCIepTu3a 00bEKTOB BETEPMHAPHOIO HA30Pa.
SABnenuss nupdy3sum U ero poiab B 00ECHEUEHUH IKUIHEIEATEIHHOCTH JKUBBIX
OpraHu3MOB.

Il 3akoH TEepMOAMHAMUKHU ISl OTKPBITBIX cucTeM. CTalMoHApHOE COCTOSHUE
OMOJIOrnYecKX 0OBEKTOB.
Kunkne kpuctamisl ux pusnueckue cBoicTna. Kujkue Kpuctaibl B 0M000BbEKTax.
MexaHnKa cepieYHOCOCYUCTON CUCTEMBI.
D¢ dexr omrepa u ero UCIOIB30BaHUE B YIBTPAa3BYKOBOW JUATrHOCTHKE.
I'eomarHuTHOE 10OJI€E, €r0 BIAMSHUE HA KUBBIE OPTraHU3MBI.
[IpMeHeHre MarHuTHOTO MOJI B TEPANEBTUUECKUX LIeNAX. MexaHu3M OH0JIOrHyecKoro
JEHCTBUS MAarHUTHOTO TIOJIA.
CBeToBO/IbI M IPUMEHEHNE BOJIOKOHHOM ONTHKHU B IMArHOCTUKE U XUPYPIHH.
[Tornomenue ceera. Meroz kosopuMeTpun. POTOIIEKTPUUECKUNA KOJTOPUMETP.
[TpunHuMn paboThl AIEKTPOHHOI'O MUKPOCKOTIA.
buomomunncuenus. Ceepxcnaboe cBeUeHHE KUBBIX TKaHEH.
Hepemennsie npo6ieMbl Gu3nku u 6M0GU3UKH.
JBmwxenue. J[BrkeHue B AByX usMepenusix. [Ipppkok B 1uHy ¢ pasoera.
Ponb pusuku B penieHun riodaibHbIX TPOOIEM.
Cunsl B coctossHuu paBHoBecusi. (CucTeMbl BHITSXKKU KocTel. Cuilbl, JelCTBYOIUE HA
MBIIIIIBI U KOCTH).
@yHIaMEHTAIIBHBIE CUJIBI TPUPOJIBI.
Pacrenus — reHnanbHble HHKEHEPHI B IPUPOJIE.
Yupyrue cBolcCTBa KOCTEN U TKaHEH.
[Tpounsie matepuansl. CruiaBbl.
VYcTanocTs U Noy3y4ecTb MaTepualoB.
TBepabIe ANEKTPOIUTHI.
Mertamtyprus u Ouoaorusi.
buoputrmus u ee npobIeMBbl.
IIpupona u purMm.
PutMudeckue npoiecchl B )KUBBIX OpraHU3Max.
Kocmuueckast GMOpUTMOIIOTHS.
®u3uKa U My3bIKa.
O BojHAX, KOJe0aHUSIX U KIIETKaX.
BonHoBas mexaHuka.
PenstuBucrckas MexaHuka.
AKyCTHYECKHE CPE/ICTBA YIPABICHUS MOBEEHUEM KUBOTHBIX.
3BYK. 3ByK MOpS.
buonorunueckoe eiicTBUE yIbTpa3ByKa.
VYAbpTpa3ByK U €ro IpUMEHEHHUE B CEJILCKOM XO3SIHCTBE.
DOTOTEPMOAKYCTHKA.
Bo3szeiicTBue yiabTpa3ByKa Ha BELIECTBO.



58. YibTpa3BykoBbie poTorpadumu.
59. IIpo6nemsl nossiernst KIIJ[ TerumoBbIX aBUTareneil u peanbHbie BO3MOXHOCTH MI'J] -
3JIEKTPOT€HEPATOPOB.
60. HeBo3MOKHOCTH BEYHOTO JBUTATEIS] BTOPOTO POJIA.
61. ’)KuBoii opranu3m — OTKpbITasi TEPMOJUHAMHYECKAsI CUCTEMA.
62. PoxxieHne 1 repBble Maru 3JIeKTPOONOIOTHH.
63. XKXusoii Tenerpad.
64. OO01IeHre KIETOK MKy COOOM.
65. Mcnonb3oBaHue «KUBOTHOTOY 3JIEKTPUUECTBA ISl PEIICHUS BaKHEHIIINX 3a/1a4.
66. Kak akysbl ucriosib3yroT 3aKk0oH OMa ¥ TEOPHIO BEPOSTHOCTEHN?
67. bopbba ¢ mymamu.
68. DnekTpuyeckoe OpyKUe U 3JIEKTPOIOKATOPHI.
69. DnexTpocTaHINK KIETOK. bakTepuu - mepBbie NEKTPUKHA 3eMITH.
70. BzaumozelicTBre CBETa C BEILIECTBAMHU.

71. JIrtoMUHECLIEHTHBIN aHaJIN3.

72. buonoruyeckoe aeiicteue UK — nznyyeHus u ero mpuMeHeHHE B C/X JKUBOTHOBOJICTBE.

73. buonornueckoe neiicteue Y® — n3nydeHUs: U €r0 IPUMEHEHHE B C/X )KUBOTHOBO/ICTBE.

74. buonoruveckoe neicTBUE Ja3zepHOro uanydeHus. [Ipumenenue JlazepoB B OHOJIOTUH U
MEAULIMHE.

75. buodusuka 3puTEILHOTO BOCIIPUSATHS.

76. IIpobGnembl pa3BUTHUSI aTOMHOM SHEPTETUKH.

77. IlpumeHeHNe paAMOAKTUBHBIX U30TOMOB B CEILCKOM XO3SIICTBE.

78. PannoakTUBHOCTH B HAIIEM JIOME.

6. ®oHJ OLEHOYHBIX CPEICTB /IS MPOBEIEHNs MPOMEKYTOYHOI aTTeCTallun
00y4YaKOIIUXCS MO TUCIHILINHE

6.1 Ilepeyenb KOMMeTeHIMII ¢ yKa3aHHeM ITanoB UX GopMUPOBaHUS B Mpollecce
0CBOEHHsI 00pPa30BaTeIbHOI MPOrpaMMBbl

Koo Nunuxarop HaumenoBaHu
[lepedeHb TUTaHUPYEMBIX PE3YIIBTATOB
KoMne- JOCTUKEHUS € OLIEHOYHOTO
00y4eHHs 10 JUCLUIUINHE
meHyuu KOMIETEHINH CpescTBa
- CoBpeMeHHbIe (u3nyeckue npencraBieHus | Tect
00 OKpYy’)KalolleM YelOBeKa COBPEMEHHOM
MUDE;
- (yHIameHTanbHble (DU3MUYECKUE MOHATHS;
3aKOHBI W SIBIIGHHS,  TPAHHUIBI WX
IPUMEHUMOCTH;
HN-50mnk-4 P .
- Ha3HAaYeHWE W TPHHIOUIBI JICHCTBUS
Hcnonb3yer 3HaHMA .
BOXHEUIINX PU3NUECKUX TPUOOPOB.
OCHOBHBIX  3aKOHOB
Ymemos:
bu3uKu
- IPUMEHSTh pa3nuyHbIe METObI
HEOOXOIUMBIX IS N
OIIK-4 CIICHIS ¢buznueckux  U3MepeHH U 00paboTKH
P HKCHEPUMEHTATbHBIX JaHHBIX;
CTaHJAPTHBIX 3a/ad
- OOBACHATL OCHOBHBIE HaAOJIOIaeMbIE
B o0nactu
. | mpupogHBIE M TEXHOTCHHbIE SIBICHUA U
npodecCuOHATbHON
3¢dexTsl ¢ mo3unuu  (yHIaMEHTAIbHBIX
JeSITeIbHOCTH

(u3MUECKUX MpEACTaBICHUH,
- 3alHChIBaTh YpaBHEHUS I (PU3NUECKHUX
BeanuuH B cucteme CH. Pemars 3agaum u3
pPa3IUYHBIX pa3eioB (PUHKH,
- pabortath C anmapatypou s (PU3NIECKUX
uccnenopanuii.  [IpoBoauth  pusnueckwmii




SKCIEPUMEHT M OLEHUBATH IOTPEIIHOCTH
U3MEpPEHU;

- BBACNATH  KOHKpPETHOE  (PU3UYECKOE
colepkaHue B  MPUKIATHBIX  3a7adax
npodeccnoHanbHOM e TENIbHOCTH.
Bnaoemy:

- HaBBIKOM  MPOBEAEHUS  (PUIUUECKOIrO
JKCIEPUMEHTa, B TOM YHUCJIE MPABUIHHO
9KCIIyaTUPOBAaTh OCHOBHBIE MPUOOPHl U
o0opy/OoBaHHE B COBPEMEHHOH (U3NYECKOMA
naboparopuy,

- HaBBIKOM O0PaOOTKH U MHTEPIPETUPOBAHUS
pe3yabTaTOB YKCIIEPUMEHTA;

- HaBBIKOM NPUMEHEHHUSI OCHOBHBIX METOJIOB
(u3MKO-MaTEMaTHUYECKOr0  aHaju3a IS
pelIeHus] eCTECTBEHHOHAYYHBIX 3a7a4.

6.2. HIkaabl oueHUBaAHUA

IIIxkana omeHUBaAHUSA TCCTHPOBaAHUSA HaA 324Y€TC

% BBINMOJHEHHUS 3aJAHUSA Pe3yabTar
50 -100 3a4TE€HO
meHee 50 HE 3a4TEHO

6.3. TunoBble KOHTPOJIbHbIE 32/IaHUS WM HHbIEe MATEPHAJIbI

YkazaHbl B IpUJIOKEeHUH 1.

7. IlepeyeHb OCHOBHOI M JIONOJIHUTEJbHON Yy4eOHOIl JuTepaTypbl, HeOOXOAUMOM 15
OCBOCHUS AMCLHMIINHBI

1.

a) OCHOBHas JIUTEpaTypa:
®usznka. ArpomexaHuka : yueOHoe nocodue / cocrapurenu 1. M. [I3to, C. B. Bukynos, 1. B.
TuxonkuH. — HoBocubupck : HoBocuOGupckuii rocyaapcTBEHHBIH arpapHblii YHUBEPCUTET,
2011. — 231 c. — ISBN 2227-8397. — TekcT : 37eKTPOHHBIH // DICKTPOHHO-ONOIMOTeYHAs
cuctema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/64796.html
Kypbaues, 0. ®. ®usuka : yuebHoe nocobdbue / H0. ®@. KypbaueB. — Mocksa : EBpazuiickuit
OTKPBITBIA UHCTUTYT, 2011. — 216 ¢. — ISBN 978-5-374-00523-3. — TeKcT : 2MeKTpOHHBIN
/l DNeKTpOHHO-OUOIMOTeUHAS crucrema IPR BOOKS : [caiiT]. —
URL.:https://www.iprbookshop.ru/11106.html

6) JomnonHuTenbHas IUTEpaTypa:
Kazannesa, A. b. CoopHHK BOonpocoB u 3agau no obmeil pusuke. Paznen 5. MonexkynspHas
¢uzuka : yuebHoe nocodue / A. b. Kazanuena, H. B. Couna, I'. H. I'onbuiman. — Mockaa :
[Tpomereit, 2012. — 144 c. — ISBN 978-5-7042-2340-5. — TekcT : 31€KTPOHHBINA //
OnekTpoHHO-Oubmoreunas  cucrema  [PR BOOKS : [caiiT]. —  URL:
https://www.iprbookshop.ru/18616.html
Konkun, b. b. ®uzuka. Yacte [. Mexanuka. MonekynsapHas (Qu3nka U TEPMOJUHAMHKA :
yuebHoe nocobue / b. b. Konkun, B. I1. Cadpponos, f. b. Koncrantunosa. — PocToB-Ha-
Hony : Ceepo-KaBkaszckuii ¢unuan MOCKOBCKOTO TEXHHYECKOTO YHHBEPCHUTETA CBSI3U U
uHpopmartuku, 2011. — 61 c. — ISBN 2227-8397. — TekcT : 31eKTPOHHBIH // DIeKTPOHHO-
OnbImoTeUHas cucrema IPR BOOKS : [caitT]. — URL.:
https://www.iprbookshop.ru/61320.html
MounekynsapHas GU3UKa U OCHOBBI TEPMOJAMHAMUKH : ydeOHOe mocobue / coctaButenu O. M.
AnbikoBa. — AcTpaxaHb : ACTpaxaHCKUH TIOCyIapCTBEHHBIN yHUBepcUTET, W3narenbckuil




JIOM «AcTpaxaHCKuil yHuBepcurer», 2019. — 223 ¢. — ISBN 978-5-9926-1058-1. — Texkcr :
DIIEKTPOHHBIN // DnekTpoHHO-OmOmmoTeunas cuctema I[PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/99503.html

6. COopHHK BOMpOCOB W 3amad mo obmiei ¢usuke. Pazmen 3. Onruka. Paznen 4. KBantoBas

¢usuka / H. B. Couna, A. b. Kazannera, 1. A. BacuibeBa, I'. H. 'onmpriman. — MockBa :
[Tpomereit, 2013. — 194 c. — ISBN 978-5-7042-2414-3. — TekcT : 31EKTPOHHBINA //
OnekTpoHHO-Oubamoreunas  cuctema  IPR BOOKS : [catit]. = —  URL:

https://www.iprbookshop.ru/24021.html.

8. IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"

— DuekTpoHHO-O0nbmmoreunas cucrema «Jlauwsy (http://e.lanbook.com/),

— DnektpoHHO-OuOMoTeyHas cucrema «IPR-booksy» (http://www.iprbookshop.ru/);

— www.all-fizika.com - Bce o pusuke. CoBapu, nHbOpMAIMOHHBIH MaTEpHAIIBI.

— www.ph4s.ru - ®wusuka, XUMHS, MaTeMaTHKa CTYACHTaM ¥  IIKOJbHHUKaM.
O6pazoBarenbHblil TpoekT A.M.Bapruna. YueOHuku u Apyras 1ureparypa.

— www.fizika.ru - ®usuka. Ru. Caiir mis npenogaBareneil (GU3MKH, yYalIUXCS M HX
pOIUTENEH.

9. MeToauveckne yKazaHus s 00yYAIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

1. ®wusuka: mabopatopusii mpaktukym. / Cocrt. E. A. IlpockypsikoBa. — Tiomens: 'AY
Cesepnoro 3aypanbs, 2017. - 144 c.

2. bemanosckuii A.C., ®u3uka ¢ 0CHOBaMU OMO(PU3NKH, METOAMYECKHUE YKa3aHUS 110 N3YICHUIO
TUCIHUIUIMHBL M 3aJaHusl A7 CaMOCTOSITENIbHOM paboThl 3a04HOM (opmbl 0OydeHHUs 1O
HAIPABIICHUSAM: 300TCXHUS, BETCPUHAPHS, BETCPUHAPHO-CAHUTAPHAS IKCIIEPTH3a, OMOJIOTUS. —
Tromens: TTCXA, 2012. — 105 c.

3. IIpockypsikoBa, E. A. ®usnka 31eMeHTapHBIX YacTHUIl: y4eO.mocodue yist ¢.-X. By30B/ E. A.
[TpockypsikoBa. — Tromens: 'AYC3, 2013.- 104 c.

10. Ilepeuenb MHGOPMALMOHHBIX TEXHOJIOT U
1. Jna BbimosiHeHUs: J1a0OpaTOPHBIX pabOT CTYAEHTaM PEKOMEHIYETCS HCIOIb30BaTh
nporpammy Microsoft Office (anextponnsie Tabmuib Microsoft Excel).
2. DUOC Moodle.

11. MaTepHaJII)HO-TeXHI/I‘{eCKOC odecrneuenue AUCHUIIJIMHBI

1-23 JlaGoparopusi ONTHKU: YCTaHOBKAa M W3MEPEHUS JJIUHBI BOJHBL. JAU(PPAKIMOHHASL
peleTka, JIeKTpudecKas JiaMiia, MUKPOCKOII, CTEKJISIHHbIE TJIACTUHBI, MUKPOMETp, BaKYyMHBIN
(doTO37eMEHT, 3TaJOHHAs JIAMIIOYKa, OINTHYECKas CKaMbs, MHUKpPOAMIEPMETp, BOJBTMETP,
MOTEHLIMOMETP, COEMHUTEIbHBIE TPOBOJIA.

1-24 JlaGopatopusi DJIEKTPOCTATUKH U DJICKTPOAMHAMHKHU: aMIIEPMETPBI, BOJIBTMETPHI
pPa3IMYHBIX BHUJOB, MOTEHUHOMETpP, BOJBTMETP, AaMIIEPMETP, CONPOTUBICHUE HArpy3KH
(peocrat), ko4, uctroyHuk nurtaHus 200 B, mantorpad, peocraT, K04, 30HJA, MCTOUYHUK
nutanuss 50 B, tepmucTop, Mara3uH CONPOTHUBJIEHUS, TEPMOMETpP, TallbBAHOMETP, KIIIOY,
MOTEHLIMOMETpP,  AJEKTpUYECKas IUIMTKA, TaHIME€HC - TajJbBaHOMETP, IOTECHIMOMETD,
MEepEKIIoYaTeIb, KOMIAc, MCTOYHUK Toka 50 B.

1-18 JlaGopaTopusi MEXaHUKH U MOJIEKYJISIpHOHN (pu3uku: [TpubopsI Mo onpeeaeHuIo MIOTHOCTH
TBEPOTO Tena (aBTOPCKOE MCIIOJHEHHE), M0 M3YUEHHIO KOJIe0aTeIbHOrO JIBUKEHHUS (aBTOPCKOE
UCIIOJTHEHHE), IO U3yYEHHUIO BPAIIaTeIbHOTO IBUKEHUS (aBTOPCKOE UCIIOIHEHUE), 10 U3YUEHUIO


http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.all-fizika.com/
http://www.ph4s.ru/
http://www.fizika.ru/

BpAIllaTeIbHOTO JBUKEHHSI (aBTOPCKOE HCIOJHEHHUE), MO OIMPENIEICHHUIO SBICHUS BI3KOCTH
KHUJIKOCTH, K03(h(puiimeHTa moBepXHOCTHOTO HATSHKEHUS KHUIKOCTH (aBTOPCKOE UCIIOTHEHHUE).

12. OcoO0eHHOCTH OCBOEHHA AUCHUIVIMHBI JJIA MHBAJHI0B H JHUI € OrpaHH4Y€HHBIMU
BO3MOKHOCTAMH 310POBbA

OOyyenune oOy4arolUMXcsi C OTrPAaHUYEHHBIMU BO3MOXKHOCTSMH  370POBbSl  IPH
HEOOXO/JMMOCTH OCYIIECTBIISIETCSI Ha OCHOBE QJalTHPOBAaHHOM paboyeil mporpammsl ¢
UCIIOJIb30BAaHUEM  CIELMATBHBIX METOAOB OOy4YeHHMs U JUJAKTHYECKUX  MaTepHalioB,
COCTaBJICHHBIX C YY€TOM OCOOCHHOCTEH NCHUXO(PHU3MUECKOTO PA3BUTHUS, WHAWBUAYAIbHBIX
BO3MOXKHOCTEH U COCTOSTHUS 3[I0OPOBBS TAKUX 00y4daromuxcs (00ydaroerocs).

B memax ocBoeHus y4yeOHOM mporpaMmbl JUCHUIUIMHBL WHBAIMAAMHA W JIMOAMH  C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/J0OPOBBSI 00ECIIEUNBACTCS:

* i1 WHBAIMAOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBBSI IO 3PEHUIO:
pa3MelleHne B JOCTYIHBIX i1 O0y4YarolUXcs, SBISIONIMXCS CIENBIMU WM CIaO00BUIAIIUMU,
MecTax M B aJalnTUPOBaHHON (Gopme crnpaBOYHOH HHGPOPMAMK O PACHHCAHUU Yy4eOHBIX
3aHATUN; TPUCYTCTBHE ACCUCTEHTA, OKAa3bIBAIOIIETO oOyuaroiemycs HE00XO0IUMYIO

MIOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (JOPMATOB METOAMYECKIX MaTepHaJioB
(xpynHbIA WpUQT WK ayaunodaiiasl), UCIOIb30BaHNE BepcUu caita it ciabouasmux IbC
IPR BOOKS u cnenpansHoro moounsHoro npuioxkenuss [PR BOOKS WV -Reader (mporpammsl
HEBU3YAJIIbHOTO JO0CTyma K WHGOpManuu, NpeAHa3HAYeHHOM A MOOWJIBHBIX YCTPOMCTB,
pabotaronux Ha omneparuonHoi cucrteme Android m i0S, xoTtopas He TpeOyer crenuaibHO
o0y4eHHOro accucteHra, T.K. moau ¢ OB3 mo 3peHuro paboTalOT CO CBOMM YCTPOHCTBOM
NPUBBIYHBIM CIIOCOOOM, UCTIONB3YS CHEeNHaTbHbIC ITATHBIE TPOTPAMMBI JIJIsl HE3PSUHX JIIOJEH, C
kotopeiMu [PR BOOKS WV-Reader nmeeT noiaHyo COBMECTHMOCTH);

* JUI1 WHBAJIWAOB W JIUI[ C OTPAHWYCHHBIMA BO3MOXHOCTSIMH 3JIOPOBBSI IO CIYXY:
Ha/IJIeKAIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BEICHUE HH(POPMALIUY;

* U1 WHBAIMAOB W JIMI] C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS, HMMEIOIINX
HapyLIEeHUs. OMOPHO-JBUTATENILHOIO alnapaTa: BO3MOXKHOCTh OECHpPEeNsATCTBEHHOIO [JOCTyMa
o0yJaromuxcsi B yueOHbIe TIOMEIICHUS, TyaleTHbIe KOMHATHI U JIPyTrye MOMENIeHUs Kaeapsl, a
TaKXe MpeObIBaHUE B YKA3aHHBIX  [TOMEILICHUSX.

OO6pa3oBanre 00y4JarOMIUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3]I0POBbS MOJKET OBITh
OpPraHM30BaHO KaK COBMECTHO C JAPYTUMH OOY4YalOUIMMMUCA, TaK U B OTAEIbHBIX I'PYyINIax WM B
OTJENBHBIX OPTaHU3aALUsAX.
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KOHTPOJIBHBIE 3ATAHUS U UHBIE MATEPUAJIBI OHEHKH
3HAHU, YMEHUIl, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3ylolne
Tanbl GopMUPOBaAHUS KOMIIETEHIINH B MpoLecce 0CBOEHUS TUCHUIIINHBI

OU3NKA

OIIK-4 - Cnocoben
00OCHOBBIBATH U
pealn30BBIBAThH B
npodeCcCHOHATbHON
JIeATEIIbHOCTH
COBPEMEHHBIC
TEXHOJIOTHH C
HCIOJIb30BaHUEM
npuOopHoO-
MHCTPYMEHTAIbHOM 0a3bl
1 HUCIIOJIb30BAaTh
OCHOBHEBIE €CTECTBEHHEIE,
OMOJIOTUYECKHE U
npodeCCHOHAIIbHBIC
MTOHSTHS, a TAK)KE
METO/Ibl TP PEIICHUHN
o01enpogecCuoOHAIBHBIX
3a1a4

BOHpOCLI K 3a49€Ty

1) MexaHndeckoe ABMKEHHE. BHIbI MEXaHMYCCKOTO JBHIKCHUS.
CpenHsisi, MTHOBEHHAsI CKOPOCTh IOCTYMATEIbHOTO IBUKEHUSI.

2) CpenHee, MTHOBEHHOE YCKOPEHHUE ITOCTYNATEIBHOTO JBIIKCHUSI.

HopwmanbHoe, TaHreHIIMaIbHOE, TTIOJIHOE YCKOPEHHUE.

3) Cpennee, MrHOBEHHOE YIJioBoe yckopeHHe. CBsi3b YIJIOBOTO
YCKOPEHUS C TAHTECHITHAIbHBIM.

4) CpenHsiss, MTHOBEHHas YIJIOBasi CKOPOCTb.
CKOPOCTb.

5) 1 — it 3akon HproToHa. 2 — i 3akoH HproToHa (B OOBIYHOM U
nuddepeHIaIbHOM BHIE).

6) HMwmnynbe. 3aKOH COXpaHSHHST UMITYJIbCOB.

7) MomeHT cuiibl (B BEKTOPHOM U CKaSIpHOM BH/E). [11e90 critbl.

8) Mowment wuHepruu (Uis siaeMeHTapHON Maccel). OT dero
3aBHCHUT MOMEHT WHEPILIMU TBEPAOTO Tena.

9) OcHOBHOE ypaBHCHHE IMHAMHKH BPAlIATSIBHOTO JBIIKCHUS.
[IpoBecTn aHANOTHIO JAHHOTO ypaBHEHUS CO 2 — M 3aKOHOM
HeroToHa.

10) KonebatenpHoe ABMKEHHE. YPaBHEHHE CKOPOCTH, YCKOPEHHUS,
KOOPJWHATHl HE3aTyXaloIMMX TapMOHHYECKHX KOJIEOaHHIA.
AMITTUTY/A, IEPUOJ], YACTOTa KOJIeOaHUH.

11) BeiHyxIeHHbBIC KosieOanus. Pe3oHaHc.

Bpamarensnas

12) Pabota (dnemeHTapHast, TONHAsA). MOIHOCT  (CPETHSIs,
MTHOBEHHas1). OHeprus. Buapl sHeprum (KuHeTHYecKas,
MOTCHITUATbHA ).

13) TMonHast MexaHWYeCKass SHEPrus. ODHEPIrUs BPAIIAIONIETOCS
Tena. 3aKOH COXPaHEHMS] MEXaHUYECKON DHEPTHUH.

14) MexaHu4yeckue  BOJHBL. ~ Buabl  BOJH:  TOIEpEUYHBIC,
IIPOJOJIbHBIE. Y PAaBHEHUE TUNIOCKOM MEXaHUYECKON BOJIHBI.

15) 3BykoBble  BOJNIHBL. ~ VIHTEHCHMBHOCTH  3ByKa.  YPOBEHb
WHTEHCUBHOCTU. 3akoH Bebepa - ®exnepa. 3ByKoBOe
JIaBJICHHE.

16) Vuerpassyk. Wudpaszyk. Dddexkr J[ormrepa. Dopmyna

yactoTsl [Jomnepa. [Ipumepsl npumenenus ¢ dekra omepa B
MeIUIUHE U OUOJIOTHH.

17) Ocuosubie monoxenust MKT. Crernens cBOOO B MOJIEKYIL.

18) OcnoBHoe ypaBHeHne MKT. CpenHsis KMHETHUYECKas SHEPIUs
MOJIEKYJ. AOCOJIOTHAas IIKana TeMmneparyp. AOCOIIOTHBIN

HOJIb.

19) Uneansubiii Ta3. YpaBHenue MenneneeBa — KialinepoHa.
Peanbublii ra3z. YpaBuenue Ban — nep — Baanbsca. Cxnxenue
rasa.

20) SBnenne  mepeHoca.  YpaBHEHHsS  SIBICHMH  IepeHOca:
nuddy3uu, TETUIOMPOBOTHOCTH, BHYTPEHHETO TPEHUS.
21) TepmonuHamuueckue mapamerpbl. Ternora. Pabora npum




paciimpeHuy raza. BHyTpeHHss SHeprus.

22) 1-i, 2-i 3aK0oHBI TepMOIUHAMUKHU. OOpaTuMble 1 HEOOpaTUMBbIE
npouecchl. TernoBasi MaluHa.

23) DIeKTpOCTaTUYeCKOe TIO0Je, €ro HampshKeHHOCTh. [loTok
HanpsbKeHHOCTH, Teopema ["aycca.

24) PaboTa mepeMeleHus SJCKTPUYECKOTO 3apsiia B CHJIOBOE
anekTpocratuyeckoe nose. [lorennuan. HanpsoxkeHHOCTD Mouis
KaK IpaJMeHT MOTCHIHAIA.

25) IIpoBOHMKM B CHJIOBOM  DJICKTPOCTATHYECKOM  TIOJIE.
DneKTpocTaTHUecKast 3aluTa. DIEKTPOCTATUYECKUE SIBICHMUSL.

26) JIudJeKTpUKH B CHJIOBOM  3JIGKTPOCTATHYECKOM  TIOJIE.
[Monspuzanus TM3IEKTPUKOB, BUJIBI MOJISIPU3ALINY.
JusnexkTpudeckasi IPOHULIAEMOCTb.

27) DnekTpoeMKkocTh npoBoanuka. Konnencaropsl. Dneprust COII.
JKviBo#t opranusm B CUJIOBOM 3JIEKTPOCTATUYECKOM IIOJIE.

28) DnekTpuueckuii TOk B Metaiax. 3akoH Oma (B 0ObIYHOM U
muddepeHabHOM — BUEe). TeraoBoe  JIEHCTBHE  TOKA.
DJeKTpoHarpeBaTeNbHbIe YCTPOMCTBA.

29) IMoaynpoBOHUK M €ro CBOMCTBA. DJICKTPOHHAS M JBIPOUHAS,
coOCTBEHHasi M MPHUMECHas MPOBOJAMMOCTH IOJYIPOBOIHUKA.
3aBUCUMOCTh CONPOTHBICHHS MPOBOJHUKA OT TEMIIEPATYPHI.
Tepmucrop.

30) [MoaynpoBOHUKOBBIA  AMOA.  3amUpaIONMid  CIOW B
MOJIYTIPOBOJTHUKAX M €T0 BBHIIPSIMIISIONIEE IeHCTBUE.

31) DnekTpUYECKHi TOK B ra3ax. BombTammepHas XxapakTepuCcTHKa
ra3oBOro paspsjia. ASpUOHBI U UX IPUMEHEHHE.

32) IlocrossHHOE MarHUTHOE TMoJie. MarHWTHOE B3aMMOJICHCTBHUE
IIPOBOJAHMKOB ¢ TOKOM. 3akoH Awmmnepa. Munykmus IIMIL
3akon buo — Casapa — Jlamaca.

33) BemiectBO B MarHMUTHOM Iojie. MarHWTHasi MPOHUIAEMOCTb.
JlmaMarauTHbIC, TapaMarHUTHBIE, ()eppPOMArHUTHEBIE BEIIECTBA.
MarnutHoe mosne 3emiid U ero JeictBue Ha OMOJIOTHYECKHE
OOBEKTHI.

34) DnexrtpomarautHas — uHAyKiws. CamomHaykius.  OMBITHI
@apanea. MUHIyKTHUBHOCTS.

35) Orpaxenue u upenomieHue cera. [lonHoe oOTpaxkeHHE U
UCTIOIb30BAaHUE OTOTO SIBJICHUS B ONTHYECKHX MpHOOpax.
CBeToBOABI.

36) Dueprernyeckre HOTOMETPUUECKUE BEIUYMHBI M €IUHHIIBI X
u3Mepenus. Kpuas BugHOCTH.

37) CBeroBble (HOTOMETPUYECKUE BEIUYMHBI M CAMHUIBI HX
U3MEPECHUM.

38) Unrepdepennust cBeta. YCIOBHS YCHJICHHS M OCIa0JIeHUS
CBETOBOH BOJIHBI.

39) Mudpaxmust cBera. [lpunnun Trodirenca —  ®penens.
Judpakunonnas pemierka. JJuppakiinoHHbIH CIEKTP.

40) Hucnepcus cBeta. CriekTpbl. ClieKTpaIbHbINA aHAIU3.

41) Tlornomenue cera. 3akoHbl byrepa m bepa. Buomornueckoe
3HaYeHHWE  COJHEeYHoro  cBera.  DoTtoxmMuveckne U
($oTOOMOTOTHYECKUE PEAKITUH.

42) YnprpaduoneroBoe W HHPpaKpaCHOC MIIyUYECHHS W HUX
OuoJIOTNYecKoe NeiCTBHE.




43) [Ipupoaa TEIUIOBOrO H3Iy4eHHSA. AOCOIIOTHO YEPHOE TEIIO.
3akon Kupxroda. 3akonsl Crepana — bonsiimana u Buna.

44) KBaHTOBBIM MeXaHH3M H3IydeHHs (TIOIJIONICHHsS) CBETa.
@®opmyna [lmanka. @otonsl. Doroddpdexr. VYpaBHeHue
OitHmreitHa 1151 hoTodddekra.

45) Tlnanerapuas wmopenb artom. [loctymarel Oopa. CruH
snektpoHa. [Ipunmun [Maymnu.

46) Bunas momunecteniuu. [IpaBuno Crokca. 3akoH Baswuiiosa.

47) PeHTreHOBCKOE HM3IIy4eHHE, €ro CBOMCTBA. bHOIOrHYecKoe
JieicTBUE PEHTTEHOBCKOTO M3JIyYCHHS.

IIpouenypa oneHuBaHus 3a4era

3auer npoxoauT B (opme TecTHpoBaHUS ¢ wucrnonb3oBannem DOHMOC Moodle B
COOTBETCTBUU C TpapuKOM MPOMEXKYTOUHOH arrectaruu. OOydaromuiics Jomyckaercs K
MPOMEXKYTOUHOM aTTecTallud (3a4eTy) MO MUCHUIUIMHE MPU YCIOBUHU IOCEIICHUs 3aHSATUN U
YCHEIIHOTO BBIMOJIHEHUS TEKYIIEro KOHTPOJIS B TEUEHUE CEMECTPa, KOTOPOE BKIIIOYAECT:

—TIOJIOKUTENBbHBIE OLEHKU 33 TPOMEKYTOUHbIE KOHTPOJIbHBIE PAOOTHI;

— yCHeIIHoe coOece10BaHue M0 TeEMaM, BHIHOCUMbIM Ha CaMOCTOSITEIbHOE U3YUEHUE;
B nmpotuBHOM ciydyae oOy4arouiuiicss He AOMycKaeTcs K MPOXOXACHUIO TECTOBBIX 3aJlaHUM, 10
MOJIHOM JIMKBHUIAIMH BCEX 3a0KEHHOCTEH.

Tect B cucreme Moodle Bxiroyaer 30 BOmpocoB, B clydaliHOM MOPSAIKE BHIOPAHHBIX W3
O6anka BompocoB. OOydaromEeMycsi NMPENOCTABIAETCS 2 TOMBITKH HPOAODKUTEIBHOCTRIO 45
MUHYT KaXKIast

Kpurepun ouenku 3auera

Onenka «3aureHo/He 3adTeHO» BBICTABIAETCS CHCTEMOM aABTOMATHYECKH COIJIACHO
IIKaJe OIICHUBAHMs TECTUPOBAHUS Ha 3a4eTe.

Ornenka «3adTeHO0» BBICTABIISETCS, €CIM HAWIYYIIas MOMbBITKA PEIICHHUS TECTUPOBAHUS
XapaKTepu3yeTcs pe3ynbTaToM He Huxke 50%;
Onenka «He 3auTeH0» BBICTABISAETCS, €CIM PE3yNbTaT HAWITYUIIEH MOMBITKH PELICHUS
TECTHUPOBAHUS XapaKTepHU3yeTcs pe3yabTaToB MeHee 50%.

BOl'lpOCbl AJIdA COﬁeceHOBaHI/IH Imo TeMmaM, BbIHOCUMBIM Ha CAaMOCTOATECJIbHOC oﬁyqe}me

1. MoMeHT cuJ1 OTHOCUTENBHO HEMOABHKHOM OCH.

2. YcnoBusi paBHOBECHs Tell, MMEIOLINX och BpamieHus. [1apa cuin. LleHTp TskecTu TBEepAOTro
Tena.

3. IlpumeHeHune ycIoBHs paBHOBECHS JUIsl BHIUMCIICHUS IIEHTPA TSHKECTH.

4. CraTHuYeCKHe CUCTEMBI B OTIOPHO-/IBUTATEIIFHOM ariapaTe XUBOTHBIX.

5. SIBnenus nepenoca. 3akoHsl @uka u Oypee.

6. SBieHus mepeHoca B OMOJIOTHYECKUX CHCTEMAX.

7. Bunpl TeruiooomMena. TepMoperynsuus opranu3Ma 1 TErI000MeH B ¢/X.

8. YpaBuenue Ban-nep-Baannbca.

9. Kpucramnmnueckoe COCTOSIHUE BEIECTBA.

10. CXMKEeHHE Ta30B.

11.  OOparumsble 1 HeOOpaTUMBbIE MPOLIECCHI, 2-€ HAYAJIO0 TEPMOIUHAMUKH.
12. [TpuHIMTT NEHCTBUS TEIUIOBOM MAIIMHBI.

13. Huxn Kapno u ero KIT/.

14, TenoBble MaIIMHBI U XOJIOAMIBHBIC YCTAHOBKH B C/X.

15.  TlonsTHe >HTpOINUH. 3aKOH HE YOBIBAHUS SHTPOIHUH.




16.  IlonsTHE 00 OTKPBITHIX TEPMOJUHAMUYECKHX cUcTeMaX. JKUBOW OpraHnu3M Kak OTKpBITas
TEPMOJAMHAMHUYECKAs CUCTEMA.

17.  IlepBoe Hauano TEPMOAMHAMUKU B OMOJIOTHH.

18.  IlpeBpaiienue 3Hepruv B OMOJIOTHUECKUX CUCTEMAaxX M dHEPreTHUECKUd OallaHC KUBOTO
OpraHusma.

19. Tennmonponykiusa. AkkymyirpoBaHue sHeprur B Mosekyinax AT®. Ilepenoc temna B
KUBBIX OpPraHU3MaXx.

20. 2-¢ Havyayio TepMoauHaMuKu B Onosioruu. ®opmyna [Ipuroxkuna.

21. KII MBITIIII6!.

22. DneKTpuuecKue BICHUS B OMOJIOTMYECKUX CUCTEMAaX.

23.  CamocrosTenbHas U HECAMOCTOATENbHAS IIPOBOJUMOCTD I'a30B.

24.  BonpTamnepHas XapaKTepUCTHKA ra30BOTO pa3psaa. 3aKOHbBI JIEKTPOIIU3A.

25.  Tlopor pa3pspkeHust B TKaHsAX. [IpoxokeHrne TOCTOSHHOTO TOKA Yepe3 KUBbIC TKAHH.

26.  JlelicTBHE MOCTOSIHHOT'O TOKA HA OPTaHU3M.

27.  TanpBanm3amms, 31eKTPodope3, IMCKTPOI. MOTCHIIAAI.

28.  MewmOpanHnbIil noTeHan. TpaHCHOPT BEIlIeCTB Yepe3 KieTouHble MeMOpaHbl. OcMoc.

29.  lloHsATHE O KaJIMEBO - HATPUEBOM Hacoce. buomoTeHnanb.

30.  DOnexrpomaruutHas uHAyKuua. Oneitel apanes. SABleHUs CAMOUHTYKITHH.

31.  DHeprus MarHUTHOTO 10JIs. [leficTBHE 3TEKTPOMAarHUTHOTO TOJISl HA )KMBOM OpPraHU3M.

32.  Ilpumenenue OMII B pusnotepanuu.

33.  Tlonspusanus cBeTa, MOIAPU30BAHHBIA U €CTECTBEHHBIN CBET.

34.  Jucnepcus cBera. CrieKTpsl U uX TUIbL. CrIeKTpaibHBINA aHAIIN3.

35. Y@ u UK u3znydeHue, ux CBOWCTBA M METO bl HAOIIOICHUSI.

36. buonorunueckoe aeiicteue Y@ u UK uznyyenus.

37. [Tpumenenne YD uznydeHus ajsl ¢/X MPOU3BOACTBA.

38.  IIpupona TemnoBoro uzaydeHusi. AGCOIIOTHO YEPHOE TEIO.

39.  3axon Credana — bonpnmana, Buna. TemtoBoe u3mydeHue Tena )KUBOTHBIX.

40.  Paznuunble Buabl TtoMuHecueHuu. [IpaBuno Ctokca.

41. 3akon Baswmiiosa. JIlOMUHECIICHTHBIN aHATU3.

42.  TlomyyeHHe PEHTI€HOBCKOI'O U3JTy4€HUs, €r0 CBONCTBA.

43. PenTtrenogunarHocTuka.

44,  Jlazepsl. uznueckue u OMOIOTMUYECKHE CBOWCTBA JIA3€PHOTO U3ITYUECHHUS.

IIpouenypa ouennBaHus codece10BAHNS

CobecenoBanre MpoBOAUTCS B (hOpME WHAMBUAYAJIBHOTO OIpOCa AJs ONpeaeTeHUs
YPOBHSI OCBOEHHOCTH OOYYaIOUIMMHUCS T€M, BBIHOCHUMBIX Ha CaMOCTOsTENbHOE u3yudeHue. Kak
npaBmIIo, cobeceToBaHMe MPOXOAUT Ha KOHCYNbTaln. [IpenogaBaresns 3apaHee peaynpexaaeT
00yyaroIerocst 0 Cpokax npoBeaeHus codece1oBaHMs, TPEOOBAHUAX K IMOATOTOBKE MaTE€PUAIOB,
3HAaKOMHT C BOIIPOCaMH K COOECEIOBAHUIO.

OTBeT Ha BOIPOC CUMTAETCS MPABHIBHBIM, €CIHM [0 CBOEMY COAEP)KAHUIO MOJIHOCTHIO
COOTBETCTBYET 3aJaHHOMY BOIIPOCY, COICPKUT BCE HEOOXOIMMEBIE TeopeThdeckue (HaKkThl U
000CHOBaHHBIE BBIBOJIBI, & €r0 U3JI0KEHHE IPAMOTHOE.

Kpurepun onenkn codecenoBanmus

ITo pe3ynbratam cobeceqoBaHusT 00YJArOIIEMYCsl BRICTABIISIETCS OIICHKA!

«3auTeHo», ecnu OOy4aroluiics OTBETWJI Ha BCE NPEUIOKEHHBIE BOMPOCHI, MOKa3aB
XOpOIINE 3HAaHUS 10 HW3YyYEHHOH TeMe, MPOJEMOHCTPUPOBAI BIAJACHUE MaTEPHUATIOM TIO
TEOPETUYECKHM BONPOCAaM W TMPAKTUYECKUM 3aIaHUsSM W/WIM JOMYCTHJ HECYIECTBEHHBIC
HETOYHOCTH/OIITUOKHU TIPH OTBETE;

«He 3auTeHoy», ecnu OOyYarOIIMIiCS OTBETHJI HE HA BCE IMPEAJIOKEHHBIC BOMPOCHI;
MIPOJICMOHCTPUPOBAJT HETIOJTHOE BJIAJICHUE MATEpUAIOM TI0 TEOPETUYECKMM BOIMpOcCaM U
MPAKTUYECKUM 33/IaHUSIM U JIOMYCTHJI HECKOJIBKO CYIIECTBEHHBIX OIMUOOK MPU OTBETE



(3a0uHas popma 0OyueHuUs )

Kommuiekt 3amaHmii 17151 KOHTPOJBHOH PadoThI

OOyuaronmiicsi BRIOMpaeT HOMepa 3a/laHiii CBOET0 BapHaHTa corjacHo tadbmure 1

Tabnuna 1. BapuaHThl KOHTPOJIBHBIX 33JaHUN

Tlocnenussa [Tpeanocnenuss nudpa No 3aueTHON KHUKKH

ugpa Ne 0, yeTHas HEUYeTHas

3a4eTHOM

KHIDKKA

0 1,25, 41, 61, 85, 101, 121 5, 21,44, 64, 81, 104, 126
1 2,26,42,62, 86,102, 122 6, 22, 45, 65, 82, 105, 127
2 3,27,43, 63, 87,103, 123 7,23, 46, 66, 83, 106, 128
3 4,28, 47, 67, 88, 108, 124 8, 24,50, 71, 84, 107, 129
4 10, 29, 48, 68, 93,109, 125 9, 30, 51, 72, 89, 110, 130
5 11, 33, 49, 69, 94, 113, 131 13, 31,52, 73,90, 111, 134
6 12, 34, 53, 70, 95, 114, 132 14, 32,54, 74,91, 112, 135
7 17, 35, 56, 76, 96, 115, 133 15, 37, 55, 75, 92, 116, 136
8 18, 36, 58, 77, 98, 118, 137 16, 38, 57, 78, 99, 117, 139
9 19, 39, 59, 80, 97, 119, 138 20, 40, 60, 79, 100, 120, 140

KOHTPOJIBHBIE 3AJIAHUSA

Mexanuka u 6uomexanuxa (konrebanus u 8oaHvl). Axycmuxa. I'uopoounamuka u 2emoOUHAMUKA.
1. Kocuiika — u3MenpuuTenh MpelHa3HaueHa il CKallMBaHUsS TPaBbl U OJHOBPEMEHHOTO
M3MEJIbUYCHUSI KOPMOB JJIsi CKOTa. 3aBUCHMOCTH yriia moBoporta Oapabana xocwiku KC -1 ot
BpeMeHH jaeTcs ypaBHeHuem: ¢ = A + Bt + Ct3, rne B = 0,6 pan/c, C = 0,25 pan/c’. Haiitu
YIJIOBYIO CKOPOCTh BpalieHusi OapabaHa Ha JIMHEHHYIO CKOPOCTh TOYEK Ha €r0 MOBEPXHOCTH
yepe3 10 c. ot Hauana Bpamenus. uamerp 6apabana 0,5 m.

2. BapabaH MONOTHJIKH BpaIIaeTcs Tk, 4TO 3aBUCHMOCTb UHCTIA €r0 000POTOB OT BPEMEHH
3amaercss ypaBHeHmeM: V = A + Bt2, e A = 3 ¢, B = 1,5 ¢, Ckxonbko 060poTOB cienaeT
OapabaH yepe3 5 ¢ OT Havasa BpaIieHus?

3. Ban 3epromonorunkn MCA — 100 Havan Bpamarbcs pPaBHOYCKOPEHHO C YIVIOBBIM
yckopenueM 80 paj/c?. Kakoii 4acToThl BpalieHHs JOCTUTHET Bajl uepe3 12 moiaHbIX 000poTOB?

4. bapaban kocunku — u3menbuutens KUP — 1,5 nocturaer paboudeil yacToTsl BpallieHHs B
1500 06/MuH yepe3 2 MHH OT Hadajia JBWDKEHHUSA. BwIaucianTh yrioBoe yckopeHue Oapabana,
TaHTEHITMATBLHOE U IMOJTHOE YCKOPEHUE TOUEK Ha ero MoBepxHOCTH. [namerp 6apadana 570 mm.

5. Bapaban cenaparopa «Ypal - 3», MOMEHT UHepLuu koToporo 10 xr - M 2, Bpamaercs ¢
yactotoil 7800 06/MuH. 3a CKOJIBKO BPEMEHU OCTAaHOBUTCA OapabaH, eclid K HEMY IPUIIOKUTH
TopMO3sui MOMeHT 6,28 - 10* H- m?

6. PabGouee xomeco BEHTHIATOpPA, OOECIEUMBAIOIIETO BO3AYXOOOMEH B KOPOBHHUKE,
Bpamfaercs ¢ 4actotoil o6/muH. uamerp komeca 40 cMm m ero macca 6 kr. Cuurtas Kojeco
CINIOIIHBIM HUJIMHAPOM, BEIYUCIIUTE €T0 KHHETUYCCKYIO SHCPTHIO.

7. JluneliHass CKOPOCTh BEHTHWJIATOPA BESJIKM Ha ero mnepudepun aomkHa ObiTh 9 M/c. C
KaKUM YTJIOBBIM YCKOPEHHEM BpAILAETCS BEHTUJIATOP BESUIKH, €CIU ero nuamerp 1,2 M. U oH
JIOCTUTAET 3TOM cKopocTH uepe3 3 MuH? CKOJIBKO 000POTOB CIIEIAeT 332 3TO BpEMs BEHTHIIATOP?




8. Jlnst n3y4eHus: BO3JCHCTBUSL YCKOPEHUI Ha OpPraHU3M >KMBOTHBIX KPOJIMK MAacCoi 2,5 Kr ObLI
MOCaXeH B IIEHTP FOPU3OHTANIbHOMN tuiatopmbl quamerpoM 1,5 M u maccoit 12 kr. [lmardgopmy
NpPUBEIM BO BpalleHHWE TaK, 4yTo OHa jenaer 15 o0/mMuH. Kak m3MeHMTCS YacToTa BpalleHUs
w1aTopMbl, €ClIM KpOJUK NepeHnér or ueHtpa Kk e€ kparo? Bo Bpems mepexopa KpoJsuka
BHEIIIHUE CUJIBI HA TUIaT(GOpMY HE JIeCTBOBAIIH.

9. MoMeHT uHepimu Gapabana cemaparopa «Ypain-3» paseH 9150 kr - M?. Bapa6an Bpamaercs
ot aekTpomMoTopa ¢ yactoroir 9000 06/muH. [Ipy KpaTKOBPEMEHHOM OTKIIFOUEHUH TOKA YacTOTa
BparieHus: cauzmiach 10 3000 06/muH. Kakyro paboTy COBEPIIMIIN 32 3TO BPEMs CHIIBI TPCHUS?

10. N3menpunTenbHbIN Oapaban KoCcWIKH - m3menpuutenss KY® - 1,8 Bpamaercs ¢
gacTtoto 960 00/MUH. BBIUHCINTH KMHETHYECKYIO SHEPrur0 OapabaHa, cuuTas €ro IOJIBIM
LHWIMHIpOM, eciiu Macca ero 1300 kr u nuametp 600 Mmm.

11. VHTeHCHBHOCTh YnbTpa3ByKa, HCIOJIB3YyeMOro Jjs JieueHUs 3a00JieBaHUN CYCTaBOB Y
KPYITHOT'O pOraroro ckora, cocrasiser 1,2 -10 Bt/m. Kakoe konuuecTBo »HEPruu mpoXOauT B
T€JI0 )KHBOTHOTO MPH JUTUTENLHOCTH MPoLeayphl 10 MuH, eciu miomans Bubparopa 12 cm? ?

12. KonuuecTtBo sHepruu, IepenaBaeMoil YJIbTPa3ByKOBOM BOJHOM Teldy >KMBOTHOTO IIPHU
JICYCHUH TepUapTpUTa, 3a OJUH CeaHC AOJKHO ObITh 650 /)X Mpu MHTEHCUBHOCTHU YJIBTPa3ByKa
8000 Bt/m . CkoIbKO BpeMeHH JO0IKEH NPOBOAUTE CEaHC , €CIIHM IUIONAb BuOparopa 15 cm? ?

13. [Tnomans 6apabaHHOM nepenoHkH yenoeyeckoro yxa 0,65 cM. Beruucnuts , kakas sHeprus
npoTeKaeT uepe3 OapadaHHYIO MEePEnoHKy 3a | MUH npH nmoctossHHOM myme B 80 1b.

14. llym B nomeniennu ntunedadbpuku nuéM nocturaet 95 nb, a Houblo cHKaeTcs 10 65 1b.
Bo ckosibko pa3 HHTEHCUBHOCTH 3ByKa JAHEM OOJIbIIIE, YEM HOUbIO?

15. Illym Ha ynuue pocturaetr ypoBHs 80 ab. Takoil 1mIyM HOpHUBOAUT K YXYALICHHUIO
(U3HOIOrMYECKOT0 COCTOSIHUSI KOPOB U , B YACTHOCTH , K M1aJIEHUIO0 MOJIOYHOMN MPOAYKTUBHOCTH.
Bo ckonbKko pa3 Haf0 YMEHBIIUTh HHTEHCUBHOCTD IIyMa B KOPOBHHUKE (32 CUET 3BYKOM3OJISALINN)
110 CPaBHEHUIO C YJIHIIEH, YTOOBI YpOBeHb 1rymMa B HEM ObLT He Ooiee 60 1b?

16. Ha ckonbko penu0ern yBeJIWYUTCS LIYM B MOMEIIEHUH NTULEhaOPUKH, €CIM MHTEHCUBHOCTD
3ByKa Bo3pacTeT: a) B 2000 pa3 6) B 20000 pa3?

17. PaOotaromiasi B TOMEIIEHUH >KUBOTHOBOJYECKOTO KOMILIEKCA 3JIEKTPOJOWKa co37aéT
ypoBeHb myma B 75 ab. OnpenenuTs ypoBeHb IIyMa, KOTJa B MOMEIICHUH OYIyT BKIIOUYEHBI
cpa3y 3 TakMX yCTaHOBKHU.

18. Jlna neueHus psaa 3a0o0jieBaHUN KPYIMHOTO POraTroro CKoTa MPUMEHSETCS YIbTPa3BYK C
gactoTor 880 kI'n. [Toka3arens MOrIOMEHUs yIbTpa3ByKa 3TOM YacTOTHI B MBIIIEYHBIX TKAHAX
0,2 cm. KakoBa OyJeT MHTEHCHUBHOCTb yJIbTpa3ByKa Ha INIyOMHE 5 CM, €CIIM Ha MOBEPXHOCTU
TKaHU MHTEHCUBHOCTH ero paBHa 0,6 B1/m?
19.I1okazaTenp moromeHust yapTpa 3Byka B Bojie (ripu yactore 100 xI'm) paBen 2,5 - 20 cm. Ha
KAaKOM PacCTOSTHUU OT UCTOYHMKA MHTEHCUBHOCTbD YJIbTPa3ByKa YMEHBIINUTCS BIBOE?

20. IIpu npoxoxaeHUH Yepe3 MeperopoiKy U3 GaHepbl TOJIIMHON 3 MM MHTEHCUBHOCTb 3BYKA,
camwkaerca B 10 pa3. KakoBa OyneT MHTEHCHMBHOCTH 3BYKa, MpOLIEIIIEro depe3 (aHepHYyIo
NeperopoJiky, ecnu pasHa 10 Bt/m.

21. B kunsrunbHuke «Tutan» ypoBeHb BoJbl B Oake gocturaer 0,6 M. C Kakoil CKOPOCTBIO
BBITEKAET BOJA U3 KpaHa, pacHoJIOKEHHOr0 y Ha 06aka KUNATHWIbHUKA? CUuTaTh, YTO AUAMETP
OTBEPCTHUS KpaHa BO MHOTO Pa3 MEHbIIIE AuameTpa Oaka.

22. MoJIOKO BBITEKAET U3 KpaHa NepeaBruKHON MonouHoi nucrepae MBII-600 co ckopocThio
4,78 m/c. Jlo Kakoro ypOBHS 3all0JIHEHA IHCTepHa?

23. Monoko Te4€Tr mo moJiokompoBony nuamerpom 38 mm (ycranoBka YJIC-1). Ha omnom
y4yacTke auamerp TpyOsl ymenbmwics 10 30 mm. Ha CKobKO M3MEHHTCS JaBlieHHE MOJIOKA B
TOM y4YacTKe TpYyObl IO CpPaBHEHHUIO C OCTaJbHOM YacThio TpyObl. CKOpPOCTH TEUEHUS B
OCHOBHOM 4acTH TpyOsI 2 M/c.

24. KpoBb B anmapare UCKyCCTBEHHOI'O KPOBOOOpAIIeHHsI IBUKETCS 10 LIUTAHTY , Yepe3 CEeUeHUe
KOTOpPOr0 TPOXOJIUT €KEMUHYTHO 5 11 KpoBHU. [ ompeneneHusi JaBiI€HMsI B JIBYX DPa3HBIX
ydJacTKax IUIaHra B HUX BCTABWJIM MaHOMeTpHueckue TpyOku. Onpenenuts pasHOCTh YpOBHEH
KPOBHU B TPyOKax ,eClIi OHU BCTABJICHbI B YUACTKH NUTaHTa ¢ fuameTpoM 30 MM u 20 Mm.



25. YcranoBka HII-50 npennazHadena ajis NepeKadyky >KMIKOTO HaBO3a OT )KMBOTHOBOIYECKUX
depm Ha momst puibTpanuu. B wac Takas ycraHoBka mepexauumBaeT 70 M HABO3HOHW JKMKH.
KakoBa pabora, uaymias Ha MPEOJOJCHUE TPEHUS B TOPU3OHTAIBHON TpyOe, eciu e€ KOHeI|
cooOrmraeTcst ¢ atMocdepoi, a B e€ Ha4aJIbHOM y4acTKe jJaBieHue paBHo 150 kIla?
26. B wmomokompoBojie, MOJAIOIIEM MOJIOKO B aBTOMOOWIBHYIO IIUCTEPHY, CO3JaETCs
noHwkenHoe nasieHue B 39 klla. KakoBo maBieHue Ha ApyroMm KOHIE TPYObI, €ClU IMPHU
nepemenieHuu 1000 1 Mosoka Ha peojoJeHUE TpeHUs 3aTpaunBaeTcs sHeprus 60 k/x?
27. Kakoit 00BEM KPOBHU MPOTEKAET Yepe3 KPOBEHOCHBIN cocya JutuHOW 50 MM U 1uaMeTpom 3
MM 32 | MUHYTY, €ClIM Ha HETO KOHLIaX UMEETCS pa3HOCTh JAAaBJIEHUN B 2 MM pT. CT.?
28.0mnpenenenne ckopoctu ocenanusi dputpounutoB (COD) umeeT O0ONBIIOE ITUATHOCTUUYECKOE
3HayeHue. Tak, mpu BOCHAIUTENBHBIX Ipoleccax B opranu3Me >KUBOTHBIX COD o0ycioBieHa
CIIMIIAHUEM DPUTPOLUTOB B KOMOYKM Oosbliero nauamerpa. Cumras ux chepuuecKuMU,
OTIPEeNIeNIUTh AMaMeTp KOMOUYKOB B KpoBH Jiomaau, eciaun COD paBHa 64 Mmm/4ac.
29.0npenenuth MIOTHOCTh OCEJaHMs IPUTPOILUTOB B KPOBH CBUHBH, €CITU CKOPOCTh OCEIAHUS
ux B kpoBu (COD) paBHa 8 mwm/gac. CumTaTh, YTO IPHUTPOLUUTHI UMEIOT (OPMY IIAPHKA
JTUAMETPOM 5 MKM (B I€HCTBUTEIHLHOCTH OHU UMEIOT ()OPMY TBOSIKOBBITYKIIOM JTUH3HI).
30.B maGopaTtopHOil yCTaHOBKE KacTOpPOBOE Macio MOJaéTcs 1Mo TpyOke miuHOM 35 cM u
nuametpoM 4 mMm. KakoBa 1omkHa ObITH Pa3HOCTD JaBJICHUS HAa KOHIIAX TPYOKH, 4TOOBI 32 5 MUH
yepe3 Hee nporekiio 0,5 nutpa macna?

Monexynapnas ¢uszuxa
31.B BerepuHapHOW Tepanuu HEKOTOpbIE JIEKAPCTBEHHbBIE BEILECTBA IPUMEHSIIOT B BUJE
a3po30meii. BEUUCINTD CPesHIOn KBAAPaTHYHYI0 CKOPOCTh YACTHYEK a3po30i1s auameTpom 107
cM u mrotHOCTHIO 1,510 3 xr/M mpm 27 °C
32Temnepatypa kpoBH y nomaau B HopMme 37 C. [Ipu 3a0oneBaHuu CpelHIO KBaIpaTHUHYIO
CKOPOCTbh MOJIEKYJI, BXOJSIIUX B COCTaB IUIa3Mbl KpoBH, yBenuumiach Ha 0,5 % .KakoBa crana
TeMIlepaTypa KpOBH Yy JIOWIAAH?
33. IIpu temmeparype 10 °C B Gammome Haxomutes 1,5%10%% wmomekyn. Onpenenuts
KHHETHUYECKYIO SHEPTUIO MTOCTYIATEIHOTO JIBIXKEHUS BCEX MOJIEKYII B OaJIOHE.
34 Kunetnueckass dSHEpPrus IOCTYNATEJbHOIO JBUKEHHS BCEX MOJIEKYJT KHCJIOPOJa,
BbIIETIEHHOTO B Tporecce ¢otocuHTe3a 3a uac, paBHa 200 Jx. Cpemnsisi KBaapaTuyHas
cKopocTh 3TUX Mojekyn 470 m/c. KakoBa, macca BbIEIEHHOT0 pacTeHUSIMU KUciiopoaa?
35.Cxonpko cTemeHed cBOOOABI MMEET MOJIeKysa, obOjajarolias KHUHETHYECKOW »Heprueit
9,710t JIxx npm 7°C?
36.TpexaromMHbIil ra3 Maccod 1,5 Kr HaXOQUTCS MOJ JABJIECHUEM 5 aTM. U UMEET IUIOTHOCTh 6
kr/M°. Hal{Ti SHEpruio TemIoBOro ABUKEHHS MONEKYJI ra3a MPU TUX YCIOBUAX.
37.YnenpHble TEMJIOEMKOCTH Ta3a MpPHU MOCTOSHHOM O0BEME W TMpPH TOCTOSIHHOM JIaBJICHHUH
paBHbI cooTBeTCTBEHHO 649 1 912 J[/kr*K. Onpenenuts MOJSIPHYIO MacCy 3TOTO raza M Yucio
CTereHel cBoOO/IbI €0 MOJIEKYI.
38. Haiitu nmmynsc Monekynsl azoTa mpu 27° C.CKOpoCcTh MONEKYIbl CUMTaTh PABHOM cpemHeit
KBaJPaTUYHON CKOPOCTH.
39. 100 T Bombl WCHApHIM M TONydeHHBIH map Harpenu go 120° C. Haittm mommyro
KMHETHUYECKYI0 SHEPIHI0 MOCTYNAaTENIbHOTO JBHXKEHUS MOJIEKYN BOJIbI, HAXOMSIIUXCA B 3TOM
nape.
40. BplyMciuTh yAENbHBIE TEIMIOEMKOCTH MpPH IOCTOSHHOM JIaBJIEHUHW M TPU TOCTOSHHOM
00béMe I raza,MoispHas macca kotoporo 0,044 xr/ mMonib, a OTHOIICHHE TEIUIOEMKOCTEH
paBHo 1,33.
41. B aBToknaBe 06béMoM 8 11 Haxoautes 0,1 Kr BOJbI ,HAWUTH JTaBJIEHUE BOSHBIX MTapOB B
aBTOK/aBe TIpH Temmepatype 200 °C, xoraa Best Bojia B HEM IIPEBPATHIIACK B ITap.
42. CKOIBKO MOJIEKYJ YTICKHUCIIOTO Ta3a COEPKUTCS B BBIIBIXaEMOM COOAKOM BO3AYyXE, €CITU
006BEM npu oiHOM BhI0Xe paBeH 300 m? Temmnepatypa Bosayxa 37 °C u nasnenue 780 MM
pT.CT.



43. B 6amtone 066EMOM 35 11 HAXOAUTCS KUCIOPOJ o aasiaenuem 20 atm u npu 27° C. [l
Mo/IepKaHUs JbIXaHUs O0JILHOTO OBLIO B3STO U3 0a/UIOHAa 8 T KMCIIOPO/1a,IT0CIIe YeT0o
Temmneparypa B 6amnone nonusunack 10 23° C.Onpeenuts naBieHne KUCI0POa, OCTABIIET0Cs
B OaJljIoHe.
44. B 3akpbIToM Gasnone o6béMoM 12 11 HaxoauTes Bo3ayx npu aasnenun 2-10 ° ITa.Kaxkoe
KOJIMYECTBO TEIlIa HaJl0 COOOIINUTH BO3TyXY,4TOOBI MOBBICUTH JaBJIeHHE B cocyze B 3 paza ?
45. 2 KT KACIIOpo/ia HaXoauTes 1o AasiaenueM 510 # Ila. u umeer mnotHOCTH 3 Kr/™M°. Haiit
SHEPTUIO TEIUIOBOTO JBMXKEHUS MOJIEKYJI Ta3a MPU ITHX YCIOBUSIX.
46. Kakoe umciio MONEKyJd aMMHaka 3aHHMaioT oobeM 50 cwm® npu nasnenum 0,1 atm u 1pu
temriepatype 27 °C? Kakoii sHepTrHel TeIIoBOTO ABUKEHUS 00J1aJal0T 3TH MOJICKYJIbI?
47. OnpenenuTth JaBICHHUE YIIEKUCIIOro ra3a maccoi 44 r pu 10 °C B o6beme 2 1. Berunciienue
MIPOBECTH: a) 10 ypaBHeHHIO MeHeneeBa - Kimaneiipona; 0) mo ypaBHenuto Ban —aep- Baanbca.
OObsicHUTE pa3HUILY B OTBETaX.
48. OmuH Monb a30Ta W BOASHOrO mapa 3anuMaer obvem 0.1 nm mpu Temneparype 0 °C.
BoluncnuTte naBineHUs 3TUX ra3oB MO ypaBHeHHIO Ban —nep- Baaibca. Uem oObscHsercs
pa3HuIa B oTBeTax?
49. 3a ouH BbIIOX KOPOBA BBIAEISAET 8 J1 BO3/lyXa, B KOTOPOM COJIEPKUTCS 2% BOISHBIX NApOB.
Yacrora apixaHusi KOpoBbl 25 pa3 B MuHYTY. KakoBa Oyzner macca BOASHBIX MapOB B 3aKPHITOM
MOMEIIIEHUH, B KOTOPOM 2 9aca coAepKaluch S KopoB? ATMocdepHoe naBieHue 760 Mm. pT. CT.,
TeMIeparypa Bo3ayxa B kopoBHuke 20 °C.
50. Beiuucnuth Maccy U KOJIMYECTBO MOJIEH BOJSHOTO Mapa B 3aKPhITOM MOMEIIEHUH KOPOBHHUKA
o6semoM 10 000 M3, ecrtu maprmansHOe naBnenue 3toro mapa 1200 ITa, a TemmepaTypa Bo3ayxa
10 °C.
51. KonnareHoBoe BOJOKHO JUIMHOM 8 MM MOJ JEHCTBHEM MNPUIOKEHHOW K HEMY CHIIBI
yanuHuiochk Ha 1 mm. Kakoe HampsibkeHre BO3HUKAET IPU TOM BOJIOKHE.
52. ManoGepuoBasi KocTh CBUHBM HMeeT JuiMHYy 20 cM. Ee HapyxHblii guamerp 35 MM H
tonuHa creHku 3 MM. K koctu npumnoxxunu oceByro Harpy3ky 8 kH. Halitu ynnunenue koctu.
53. Buemmnuii quaMeTp NOKTEBO#H kKocTu 15 MM, npeaen npounoctu koctu 108 Ila. Kaxyto cumy
HaJI0 TPUJIOKUTH MPU OCEBOI Harpy3Ke K KOCTH, YTOObI Mpou3oiien pa3pbiB. TonluHa CTEeHKH
KOCTHU 3 MM.
54. OnepanOHHBIA CTOJI CTOMT Ha YETHIPEX CTAJIBHBIX HOXKKAX JAMaMeTpoM 1o 2 cM. Bricota
crona 80 cm. Ha ckOIbKO YMEHBIIUTCS BBICOTA HOXKEK CTOJIA, KOT/Ia HAa HETO IMOJIOKAT KUBOTHOE
maccoit 200 kr?
55. Jlo3upoBka xyopodopma aisi oOuieid aHacTe3MH NMPOU3BOJAMTCSA IMyTEM MOJCYETa Karlelb,
BBITEKAIONINX U3 BEPTUKAIBHOU TpyOku nuamerpom 1,8 mMm. KakoBa macca xiopodopma, eciu
6bu10 oacunTano 850 kanens? CuuTaTh JUaMeTp IIEHKH KAl B MOMEHT OTpbIBa paBHbIM 0,8
IuameTpa TpyOKH.
56. Ha kakyro BBICOTY MOJHUMAETCS BOJA B IOYBE, €CIIM JUAMETP MOYBEHHOro Kanwuisipa 800
MKM?
57. Onpenennute TuaMeTp MOYBEHHOI'O KalMWJUIIPa, €CJIM BBICOTA MOAHSTHS BOJBI B HEM PaBHA
125 mm.
58. Bo ckoibKO pa3 BeICOTa ObEMA BOJIBI B CTEOJISIX pUca CO CPETHUM IUaMETPOM KaIMIIISIPOB
0,02 cc GonpIre, yem B ToUBE ¢ KanuyuisipamMu guamerpom 300 Mmxm?
59. N3 xanwuisspHOM TPpyOKHM IO KaIluIsiM BBITEKAeT TIUIEepHH. [luaMeTp melKu Karmid B MOMEHT
oTpeiBa paBeH 3 MM. OnpenenauTb KodhUIMEHT MOBEPXHOCTHOTO HATSKEHUSI TNIMIEPUHA, €CITU
Mmacca 75 kanens 429 r.
60. Onpenenute KIIH Moum, ecnu oHa moaHsuiack no Kanmwusipy auamerpoM 200 MKM Ha
BbICOTY 138 MMm.

Tepmoounamuka u 6uosnepeemuxa
61. IIpu Bxone B serkue oBupl nonagaer 0,5 1 Bo3gyxa. Ha ckonbko M3MEHUTCS BHYTPEHHSA
SHEprHs BO3/AyXa, eciu ero Temmneparypa osuta -10 °C, a remneparypa BHyTpH Jierkux +37 °C?
Atmocdeproe nasinenue 780 MM. pT. CT..



62. Kakoe KOJIMYECTBO TEIUIOTHI 3aTpauMBaeTCsl HAa HArpeBaHUE BO3/lyXa, MOCTYMAIOUIErO B
JIETKME KOPOBHI 3a | dWac, eciu 3a OauH BAOX B Jierkue moctymaer 6 a1 Bozmyxa mpu 0 °C?
Temnepatypa nerkux kopoBbl 38 °C m gacrtota neixanus 20 pa3 B MUHYTY. ATMochepHoe
napienue 740Mm. prt. CT..
63. Beraucnuth paboTy, COBEpIIaeMyr0 KOPOBOM 3a OJUH BJIOX, CUHUTAs TUICBPATBHOE JaBIICHUE
3a BpeMsl BJI0Xa MOCTOSIHHBIM M paBHbIM 30 MM. pT. cT.. OOBeM [bIXaTeIbHOIO BO3AyXa Yy
KOpoBbl 6,5 1. KakoBa MOIIHOCTH JABIXaTEJIHHOTO MPOLIECCa, €CIU YacTOTa JbIXaHHUsSI KOPOBBI
paBHa 20 pa3 B MUHYTY?
64. Ha cxonbko BO3pacTaeT MOIIHOCTD JbIXaHUS JIOMIAIN pu Oere, eciii 00beM IbIXaTeIbHOTo
BO3Jyxa IMpU 3TOM BoO3pacTtaeT ¢ 5 1 B mokoe 10 12 1 mpu Oere, a 4YacTtora IbIXaHUS
COOTBETCTBEHHO yBeJMuYuBaeTcs oT 8§ 10 12 pa3 B munytry. [lneBpanbHOe /1aBlieHHE CUMUTAThH
MOCTOSIHHBIM M paBHBIM 35 MM. pT. CT.
65. Jlns nedeHuss XPOHUYECKOro 3a00lieBaHUs CycTaBa Ha O€Ipo KOPOBHI HAKJIAIBIBACTCS
030KEpUTOBAs amIUIMKallKs, Macca 030KepuTa B KoTopoi 6,5 kr, temmneparypa 75 °C. Kakoe
KOJIMYECTBO TEILJIOTHI OTJIACT O30KEPHUT MPHU OCTHIBAHUHU J0 TeMIepaTypsl Tena kopoBsl (37 °C),
€CJIM CYUTaTh, YTO Onaroaaps HapyxHoH uzossiiuu 80 % TEemI0BOro MOToKa HaMpaBlIeHO K Tely
KOPOBBI?
66. B Ookce ¢ temmeparypoit 61 °C 6bu10 mponuto 2,5 T xjopodopma. Kakoe kommuecTBo
TEIJIOTHI TOTPAYEHO Ha HcTapeHue xjaopodopma, eciiu ero HayajibHasi Temneparypa tena 18 °C?
67. OnpenenuTh KOMMYECTBO TEIIOTHI, MPOXOAsIIei yepes | M2 IIOBEPXHOCTH Teja TEIeHKa B
TEUEHHUE CYTOK, €CJIM TOJIIIUHA KUPOBOH KjeTdarku 10 MM, BHYTpeHHsI Temreparypa tena 39
°C, a Ha moBepxHoctu 30 °C
68. Onpenenuth KO3(PPHUIMCHT TEIUIONPOBOJIHOCTH 3€pHA B 3JIEBATOpPE, €CIU Yepe3 CIIOH ero
ToymHoM 1,1 M 1 momaneio 1,5 M2 B TeueHue 6 MuHYT nipoxoauT 300 JIx temnoTel. Pa3HoCTh
TEMIIEPATYp MEXAY HIKHEN U BepXHel yacTsmu ciios pasHa 5 °C.
69. OnpenenuTh yBETUUCHUE SHTPOMUU, OOYCIOBICHHOE BBIJICIEHUEM TeIlja JIOMIAIbI0 33 OJ1H
4yac, €CIM TEIUIONpOoayKuus Tena jomanu paBHa 0,547 Jx/kr*c, macca nomamu 450 xr u
Temrneparypa Tena pasHa 37 °C.
70. BBIUUCIUTD YBEIHMYEHHUE SHTPOIHMH, 00YCIOBICHHOE TTOTOOTACIICHUE YEJIOBEKa, €CIIA 3a 4ac
yeJioBeK B cperHeM Bolenster 20 ma nota. Temmneparypa tena 37 °C.

Onekmpuuecmeo u mazHemusm
71. Jna nedeHWs TalbBaHMYECKUM TOKOM pEBMaTH3Ma Ha Ta300€IpEeHHYI 00JacTh KOPOBBI
HAKJIaJIBIBAIOT AJIEKTPOJIBI ¢ TUAPOPMIHHON MTPOKIAIKON, TUIOMIAAh KaXKI0T0 U3 KOTOPBIX paBHA
150 cm?. Heobxomumasi ISl JICUCHHUsI TUIOTHOCTh TOKA JOJDKHA OBITH 0,3 MA/cm?. Kakoii TOk
MPOMJIET MPHU 3TOM uepe3 kuBOTHOe? Kakoe KOJIMYeCTBO 3JEKTPUYECTBA MPOHACT Yepe3 HEro,
ecsn Bpems npouenypst 30 mun?
72. Tlpu 3ab07eBaHUM MACTUTOM KOPOBE HEOOXOIUMO BBECTH B BBIMS METOJOM JI€4€OHOTO
anektpodopesa 20 mr Hoaa. [ aToro runpodunsHas mpokiIaaka Mol KaToaoM Oblia CMOYeHa
pacTBopoM ifogucToro kKamms. Uepes mpokmamky Iromambio 100 cM? TpomycKamMm TOK
nnotHocThio 0,15 MA/cM?. CKONBKO BpeMEHH HEOOXOIMMO ITIPONYCKAaTh TOK ISl BBEICHHMS
HE00XOaUMOr0o KOJIM4eCTBa Homa?
73. Ilpu nedyeHUH >KUBOTHOTO METOJOM TajbBaHW3alMU uepe3 Hero B Teuenwe 0,5 MuH.
MPONYCKAI TOK TJIOTHOCTBIO 0,2MA/CM2. [lnomane snextpoma 120 cM?. Kakoe KOJIHMUYECTBO
ANIEKTPUUECTBA MOJOXKUTEIbHBIX U OTPULATEIBHBIX HOHOB MPOIIO YEPE3 TENO KUBOTHOTO, ECIIU
CYUTATh MOHBI OJJTHOBAJICHTHBIMHU.
74. Ammapar s rameBaHmammu ATH-5 cosmaer mmotHocts Toka 0,5 MA/cM? Kakoe
KOJTMYECTBO DJIEKTPUUYECTBA TMPOXOJUT dYepe3 TeIO0 KOPOBBI, €CIU HAJIOXKEHHbIE Ha Hee
AMEKTPO Il MMeroT miomans no 0,01 am2. U nponecc ranpBanm3anun pmmres 20 mun?. Kakoso
CONPOTHUBIIEHHUE y4aCTKa TeJIa KOPOBBI, €CIIU K IEKTPOIaM IPUIIOKEHO HanpsukeHue 25 B?.
74. Ammapar ans rameBammsamuu ATH-5 cosmaer mmotHocts Toka 0,5 MA/cm?. Kakoe
KOJIMYECTBO JJIEKTPUYECTBA MPOXOJUT 4YEpe3 TeJNO KOpPOBBL, €CIU HaJO)KEHHbIE Ha Hee



3MEKTPOIbI UMEIOT miomans mo 0,01 am? u mponece raappanusanuu aurcs 20 mun? Kakoso
CONPOTHUBJICHHE y4aCTKa TeJla KOPOBBI, €CIIM K AJIEKTPOJIaM MPHIIOKEHO HanpsbkeHue 25 B?

75. Ucrounuk YO — obmyuenus c¢ ropenkoi [IPK-2 nmorpebmser Tok 3,7 A npu HanpsoKeHUH
220B. KakoBa MomiHocTh n3ny4aTensi? KakoBa cTOUMOCTh pabOTHI M3TydaTess B TSUYCHUE TOa B
¢du3noTepaneBTHUYECKOM KaOWHETE, €ClIM B TEUEHUH pabodero JHs o0irydaeTcs 25 )KUBOTHBIX 110
15 mun kaxmpoe? Croumocth 1kBT*u anekrposneprum — 4 komneiiku. Ynciao pabouux nHeH B
roxy — 305.

76. IlpuMmeHsieMbIii Ha KUBOTHOBOAYECKUX (pepmax anekTpoHarpeBatens BOIT-600 mosposser
narpeBatb 100 xr Bombel oT 10° mo 35° 3a 18 muH. Onpenenuth MOIIHOCTh HarpeBaTess U
MOTpeOIIEMBIil UM TOK, €CJIM OH TOJIKJIFOYEH K CeTH ¢ HanpspkeHueM 220 B.

77. KonmduecTBO TEIUIOTHI, KOTOPOE JOJDKEH IOJYYUTh OJWH UBIUIEHOK HpU OpyrepHOM
cojepxaHuu, paBHO B cpemHem 7 k/[x/gac. bpynep b-4 npumensiercs mist o6orpea 600
uplAT. HarpeBaTtenbHblil 31eMeHT Opyaepa BBIIIOJIHEH W3 HUXPOMOBOW IPOBOJIOKH CEUEHUEM
0,5MM? U TIOZICOEIMHEH K ceTH ¢ HampspkeHneM 220 B. BeIuuciuTh, Kakoi IIHHEI MPOBOIOKY
HEO0OXOUMO B3SITh JJI1 MU3TOTOBJICHUS HArpeBaTEIbHOTO 3JIEMEHTA. YJIEJIbHOE CONPOTHBIICHUE
HuxpoMa 107° Om*M.

78. Tepmomapoil Menb — KOHCTaH C compoTuBieHHeM 6 OM H3MEpSAIOT TeMIEeparypy
duznonorunueckoro pactBopa. Omun cmaii Tepmomapel 43 wMkB/rpan. Cuma Toka B
rajgbBaHomeTpe, conporusiaeHue koroporo 100 Om, paBaa 15 MKA. Onpenenuts TeMrneparypy
pacTBopa.

79. onuH cmail TepMomapsl OBUT MPHUIIOKEH K BBIMEHH, a APYroi K >KUBOTY. KakoBa pa3sHOCTB
TEMIEpaTyp MEeXAYy ITHMH TOYKaMH Tella, €CIU CTpelKa rajlbBaHOMETpa C IICHOW JelieHus
0,05mexA/nen otkimonminach Ha 48 nencHmit? BHyTpeHHee conmpoTuBICHHE TaabBaHoMmerpa 40
Owm, no6asounoe comnportusienue 100 Om. ConpoTuBiieHHE MEIHO-KOHCTAHTAHOBOTO 3JIEMEHTa
3 Om. [ocTostanas Tepmomnapst 4,3*108 B/rpan.

80. Tepmonapa *eJe30-KOHCTaH ¢ YAeIbHOI 3. 1. ¢. 5%10™° B/rpaj norpysaercs oJHUM CIIaeM B
NOYBYy, a chail HaxXxOAWUTCA B BO3ayxe, Temmeparypa kotoporo 20*C. I'ampBaHOMETD,
MOJKJIIOUEHHBIA K TepMmonape, nokassiBaeT Tok 0,3 MxA. Conporunenue nenu pasHo 1500
Om. OnpenenuTs TeMIepaTypy MOUBBHI.

81. IIpu kakoM HanpspKeHUH 0 0OMOTKE JApoccelts, UMerolel akTuBHoe conpoTusieHne 50 Om
u uHaykTUBHOCTH 0,2 ', moiaéT Tok cuioit 3 A, ecnu yactota Toka 50 I'u?

82. Yemy paBeH cABHI (pa3 MeX]ly TOKOM U HalpsHDKEHUEM B KaTyIIKe HHAYKTUBHOCTHIO 50 MI™ 1
aKTHUBHBIM compotusieHreM 12 Om, eciu yactoTta Toka 50 I'u?

83. OOMoTKa ipoccenst uMeeT akTuBHoe conpotusieHne 40 Om. Ilpu HanpskeHUH Ha OOMOTKe
220 B mo He#t uaét Tok B 5 A. OnpenenuTs HHIYKTUBHOCTD Jpocces, eciiu yactota Toka S0 I'.
84. B nenp nepeMeHHOro TOKa BKJIFOUEHBI MOCIIENO0BATEIbHO aKTUBHOE conpoTusieHue 20 Owm,
npoccelb ¢ UHAYKTUBHOCTRI0 50 MI™ 1 konaeHcarop ¢ éMkocthio 0,5 Mx®d. Ilpu kakoit yactore
TOKa UHIYKTUBHOE CONPOTHUBIIEHHE LIENH PaBHO €€ EMKOCTHOMY CONPOTHBIIEHUIO? YeMy paBHO
[P STOM IOJIHOE CONIPOTUBIICHUE LU ?

85. OO0BEM kupoBOH TKaHW, mojaBepraromieiics YBU-tepanuu, umeer miomanab 8 cMm?> U
ToIIMHY 3 cM. KakoBO €ro akTUBHOE COMPOTUBIICHUE? BBIYMCINTE EMKOCTHOE COMPOTUBIICHUE
ATOr0 y4dacTKa TKaHHW, €ClH ero 3aeKkTpoéMkocTh 8500 md u yacToTa moJisg, T€HEpUPYEMOro
anmapatoMm Y BU-tepanuu, 4,69 MI'w.

86. B kioBeTe HaXOAATCS JBa IJIOCKUX AJIEKTPOJA, IUIOHIAAb Ka)XXJOro U3 KOTOpeX 4 cm?. B
KIOBETY IMOMEIIAETCS SUYHBIN OEJIOK M Yepe3 Hero MpoITyCKaroT MEpPeMEeHHBIH TOK. OnpenenuTs
€MKOCTHOE COMPOTHBIICHHWE Oellka B KIOBETE, €CIIM PACCTOSHUE MEXIY DJEKTPOJaMU 5 MM H
OTHOCHTEJIbHAS TNAJIEKTPUUECKas TPOHUIAEMOCTh paBHa 5. HacTora nepemeHHoro Toka 50 I'm.

87. lna ompeneneHusl OUAIEKTPUYECKON MPOHMIIAEMOCTH KMBOTHOTO JKMpPA BBIPE3aHHBIN U3
HEro IJIOCKUU oOpasen 3aXuMaroT MEeXAy ABYyMs aekTpojgamu. Ilnomans obpasma 20 cm?,
tonuHa 8 MM. [lpu mnpomyckaHum uepe3 HEro mnepeMeHHoro Toka ¢ uactorol 1 kI
COMpOTHBIIEHHE oOpasna okazamoch 12 MOwm. OnpenenuTs BETUYHHY IUAIEKTPUUECKON
MPOHHIIAEMOCTH JKUPA, €CIIM aKTUBHOE COIMPOTHBIIEHHE 00pa3ia 66110 8 MOM.



88. AKTHUBHOE CONPOTHBIIEHUE YyYacTKa 3J0pOBOM TKaHW paBHO 25 OM U €ro 3JaeKTpOEMKOCTh
2,5 MK®. [lonHOE CONMPOTUBIIEHUE ATOTO K€ y4acTKa BOCHAJIEHHON TKaHW OKazaloch B 4 paza
MEHBIIIE, YEM IIOJIHOE CONPOTHBIIEHHUE 30POBON TKaHU. VMI3MepeHns NpOBOAMUIIUCH NIPU YacTOTE
nepemeHHoro Toka 1 kI'm. KakoBa 31ekTpo€MKOCTh BOCTIAIEHHOM TKaHU?

89. Yron casura ¢az MeXIy TOKOM W HANpsHKCHUEM IS KOXKH dYelloBeka cocTtamisier 50°.
Onpenenutb 3IEKTPOEMKOCTh TKaHU, €l €€ aKTUBHOE comnpoTuBieHue 2,5 kOm. U3mepenus
MIPOU3BOIIIMCH HA TIEPEMEHHOM TOKE € 4acTOoTOM 2 k['1. DKBUBaJIeHTHAs CXeMa TKAHU MOYXKET
OBITh TpENCTaBICHA KaK II0CIEeI0BAaTEIbHO COEOUHEHHBIE AaKTUBHOE CONPOTUBJIICHHE U
KOHJIEHCATOpP.

90. Vron casura (a3 MexAy TOKOM U HampsDKEHUEM Ui HepBa JISATYIIKM HpPU 4YacToTe
nepeMeHHoro Toka 1 kI'm paBeH 64°. KakoBa a51eKTpOEMKOCTb HEpBa, €CIM €r0 AKTUBHOE
conpotuBiieHue 1,2 kOM? CunTaTh aKTUBHOE CONPOTUBIICHUE U EMKOCTh HEPBA COCAMHEHHBIMU
I10CJIEZI0BATEIBHO.

91. Ilpu nedeHuu s3BEHHBIX OOJIE3HEH Yy KPYMHOIO POraroro CKOTa IOJOKUTEIbHBIN
TepaneBTHUECKUi 2PQeKT okaszpiBaeT mekTpodope3 noHOB nuHKA. CKOIBKO BPEMEHHU JOJDKHA
MPOJ0IKATHCA MPoLIeypa JIeueOHOro AnekTpodopesa, eciiu yepe3 dMEKTPo/ miomaaso 150 cm?
HE0OXO0IMMO BBECTH 5 MT ITMHKA TPH TUIOTHOCTH Toka 0,15 MA/cMm??

92. B BeTepuHApHOW KIMHUYECKOW MPAKTUKE B JICYCOHOM 3JICKTPO(OpE3e 4acTo MCIOIb3YeTCs
XJIOPUCTHIM Kaymid. Y aenbHoe comnpoTtusieHue 0,1 H pactBopa xsopuctoro kamus 0,78 Om-m.
BBIUUCINTh MOJBUKHOCTH MOHOB KAJIMS M XJIOPA, CYMTAs, YTO OHM IPAKTHYECKU PaBHBI JPYT
JIpYry 1o aOCOJIOTHBIM BenuuunHaM. CuuTaTh, YTO BCE MOJIEKYJIbI PACTBOPEHHOIO BEIIECTBA
MOJTHOCTHIO IUCCOIUUPOBAHBI.

93. Kaxkoif cunbsl Tok Oyaer mpoxomuth uepe3 0,1 H pacTBopa OpOMHCTOrO Kaiws, €Cd Ha
AJIEKTPOJIBI, HaxoJsmuecss Ha pacctosHuu 10 cM apyr oT japyra, mogaHo HampsbkeHus 3 B.
[Tnomane kaxaoro anekrpoaa 8 cm?. Crenenpb nuccormanuu 90%.

94. MUKpO2IIEKTPOIbI, IPUMEHsIEMbIE I U3MEPEHUsST OMOTOTEHIIUANIOB KIETKH, MPEICTaBISIOT
co00il TOHYalIINe CTEKISHHBIE KalWUISPbI, 3alOJHEHHBbIE PAacTBOPOM XJOPHCTOIO Kallusl.
Onpenenuth COMPOTHUBIEHHUE TAaKOTO MHKpPOAJIETPOJa C BHYTPEHHHM JAHAMETPOM IMKM U
nuHOM 5 MM. CTeneHb TUCCOIMalui 2 M pacTBOpa XJIOpUCTOro kamus 85%.

95. Bo ckonbko pa3 YMCHBIIUTCA MOTCHIUAI ITOKOA KIJIICTKH, €CJIM OTHOLICHUEC KOHUCHTpAalUuU
KaJInsad BHYTPH KIJIICTKU K KOHICHTpPAIlMU KaJIusAd BO BHEKJICTOYHOM Cpeac YMCHBIINUTCA B 2 pa3a?
HauanpHO€ OTHOIIIEHHE KOHICHTpAIUKU paBHO 52.

96. OTHOmIEHWE KOHIEHTpPAIWi HOHOB KalHusg BHYTPHU KJIETKH K KOHIIGHTPAIlMH Kallkusl BO
BHEKJIETOYHOM cpenie Ui TMTaHTCKOTO aKCOHA KajlbMapa paBHO 41, a I KJIETOK MOPTHSKHOU
MBILIIBI JISATYIIKH paBHO 1,2. KakoBo oTHoIIeHHe MEMOpaHHBIX MOTEHLIMATIOB ATHX KJIETOK IpU
OJIHOH U TOM1 ke TemnepaType?

97. KakoBa KOHIEHTpALMsl MOHOB KaJlus B KJIETKAaX MONEPEYHOIIOIOCATHIX MBIILIEYHBIX BOJIOKOH
JSTYIIKY, €CJIA UX KOHIIEHTPAIMS BO BHEKJIETOUHOM cpejie paBHa 2,5 MM/I1, a MOTEHIIMAI TTIOKOS
ATUX KJIIETOK paBeH - 95,2 MB? Temneparypa tena narymxu 10°C.

98. KoHueHTpauus MOHOB XJIOpa B THTAaHTCKOM akKCOHe KaibMapa paBHa 13 mMM/n. Kakxosa
KOHIIEHTPALMsl HOHOB XJIOpa BO BHEKJIETOUHOM CpeJlEe, €CIIM BEIMYMHA MOTEHIMANIA II0KOsl paBHA
- 80 MB? Temneparypa Tena kansmapa 7°C.

99. BennunHa MeMOpaHHOTO IMOTEHIMANa JUIs KJIETOK TJaJKUX MBI coOaku paBHa 3 MB.
BbraucnuTh OTHOLIEHHE KOHIIEHTPAlMU HOHOB XJIOpa B HApYKHOM cpesie K KOHIIEHTPAIUH ITHX
MOHOB BHYTPH KJIETKH, CYUTAs TEMIIEPATypy MBIl coOaku paBHOU 37°C.

100. KoHmeHTpanuu HOHOB Kalusi M XJIOpa B MBIIIEYHBIX BOJOKHAX JIATYHIIKA PaBHbI
cootBercTBeHHO 140 MM/ 1 3 MM/n. KoHIleHTpalus nOHOB XJI0pa BO BHEKJIETOUHOM cpeze 168
MM/n. KakoBa KOHIICHTpalusi MOHOB Kajiusi BO BHEKJIETOYHOU cpeze? BBIYMCINTh BEeTUYHHY
MeMOPaHHOTO MOTEHIMAala MBIILICYHBIX BOJIOKOH, CYMTast TeMIieparypy Teina jsrymku 20°C.



Onmuxa u ceemoesvie s61eHUsl 8 opeanusmax

101. OnpenenuTs yBelIUYEHHE MHKPOCKOIA, (DOKYCHBIE PAcCTOSHUS OOBEKTHBA M OKYIsIpa y
KOTOPOTO COOTBETCTBEHHO paBHBI 15 MM u 50 MM, a paccTOSIHHE MEXAY 3aJHUM (OKYCOM
00BeKTHBA U TiepeHUM pokycom okyIspa 19 cum.

102. OnpenenuTh BEIMYMHY HU300PaKCHHS CPe3a MBIIICYHOrO BOJIOKHA JHAMETPOM 8,5 MKM,
paccMaTpUBaeMOro I0J] MUKPOCKOIIOM ¢ (POKYCHBIMH PACCTOSHUSAMH OKYJIsApa U OOBEKTHBA
cooTBeTcTBEHHO paBHbIME 14 1 0,2 cM. Pacctosiane mexay ¢pokycamu 0ObEKTHBA U OKYJsipa 18
CM.

103. Beruucnuth mpeaen pa3pernieHns 00beKTHBa MUKPOCKOIIA B 3€JICHOM CBETe (JJIMHA BOJIHBI
555 HM) I cyXoro OOBEKTHBAa M JUIsi MMMEPCHOHHOTO OOBEKTHBA, €CIM B Ka4yeCTBE
MMMEPCUOHHOM JKUJIKOCTU UCIIONIB3YETCs TIUIEPUH. ATIEpTYpHBINA yron 65°.

104. Bynet nu BUAHO B MUKPOCKON BOJIOKHO auameTpoMm 0,2 MKM, €Clid €ro paccMaTpuBaTh B
3eJICHOM cBeTe (AnuHa BOJHBI 555 HM) B OOBEKTHB C 4YHUCIOBOH ameprypoir 60° u ¢
MOHOOpOMHA(TAIMHOM B KQU€CTBE UMMEPCUOHHON HKUAKOCTU?

105. CserooTnmauell Ha3bIBa€TCS YHCIO, ITOKA3bIBAIOIIEE BEIMYMHY CBETOBOTO ITOTOKA,
npuxojsmierocss Ha 1 BT MomHOCTH, 3aTpaynBaeMoil HCTOYHUKOM cBeTa. CBETOOTIaya JIaMIIbI
momrHocThio 150 BT paBna 12,7 nmv/Bt. Ha moBepXHOCTH cTONA TUIOMAABIO 2,8 M? HAIIPABICHO
25% CBETOBOI0 MOTOKA JIAMITbl. BRIUUCIUTE CPEHIOI0 OCBEIIEHHOCTh CTOJIA.

106. Hag omepallMOHHBIM CTOJIOM ITOBCIICH CBETHJIBHUK W3 MOJIOYHOTO CTEKJa, MMEIOITUI
dopmy mapa nuamerpom 40 cm. Cuna cBera, co3gaBaeMmasi CBETHJIBHMKOM, paBHa 250 k.
Ornpenenutb CBETOBOM MOTOK, CBETUMOCTD U SIPKOCTh CBETUJILHUKA.

107. ConHeuHbIN CBET CO3Ja€T HA TMOBEPXHOCTH KOXXHM YE€JIOBEKA OCBEIIEHHOCTH 5-10* k.
KakoBa cBETUMOCTh U APKOCTHh OCBEIIEHHOTO y4acTKa KOXH, €Cld KOd(DPUIMEHT OTpaKeHUS
KOXH 35%"7?

108. BepTukanbHas MOBEPXHOCTh KJIETKH € )KMBOTHBIM HaXOAMTCS Ha paccTossHuU 4 M oT YO -
UCTOYHUKA, cocTodamero u3 tpex jamm [1PK-4. Oana u3 namn Bbimia u3 ctposs. Ha ckonbko
HYXXHO TIepe/IBUHYTh UCTOYHHUK K KJIETKE, YTOOBI €€ 00y4eHHOCTh HE M3MEHMIIACh?

109. Tommmua crexia B teruie 3 MM. KoaddumueHT moriomeHus cBeTa CTEKJIOM (s
MH(pPAKPACHOH YaCTH CMEKTpa, BhI3bIBaKOIIEH MapHUKOBBIA >(pdekT), pasen 0,62 cm™. Kakas
JI0J1s1 OT MAaJAroIlel Ha CTEKJIO MHTEHCUBHOCTH CBETA JOCTUTAET PACTEHUIN?

110. Ha crekyio B Termiie najaeT cBeT, KOAQQHUIMEHT NOITIOMEHHs] KOTOPOro B TJAHHOM CTEKJIe
paBen 0,65 cml. Kakoif TONIMHBI CTEKJIO HANO B3ATh, YTOOBI BHYTPh TEILTHIIE OMANAT0 HE
MmeHee 0,8 cBeTOBOW YHEPruy, MaJa0NIE Ha TOBEPXHOCTh CTEKIa?

111. UudpaxpacHble dyyd JIMHHOBOJIHOBOTO JUara3oHa BbI3bIBAIOT OIIYIIEHHWE Pe3Koi 0oiun
IpY NaJIeHUN Ha KOXY MPH MHTEeHCUBHOCTU 6 JDx/(cm? - MuH). Ha KakoM paccTOsHUM cOo3aaeT
olyIIeHue pe3koit 0onu ammna MommHocThio 1500 BT, ecniu ee cBeToBO# K. 1. 1. cocTaBiseT 3%,
a oCTaJbHasl 4YacTh dHEPruu pacxonyercda Ha co3nanue UK - nznydenus?

112. BelyucnauTh yroja MakCUMaJabHOM MOJISPU3ALNN IIPA OTPAXKEHUN CBETA OT POTOBHUIIBI I1a3a.
[Ton KakuM yIiIoM CBET IIPU 3TOM NPOXOJAUT B Tia3?

113. BblYMCINTBH yroa MakCUMaJbHOM NOJISIPHU3ALMU IPU OTPAXKEHHHM CBETAa OT CBIBOPOTKHU
kpoBH. [lox KakuM yriioM CBET NIPU 3TOM IPOXOAUT B CHIBOPOTKY?

114. BeraucauTh yroy moBOpoTa MIIOCKOCTH MOoJsipu3anuu padOUHO3BI, €CII KOHIICHTPAIUs €
5,14 r/mn, nnuHa TpyOKH monsgpumerpa 25 cM M ynaenbHoe BpauieHue paddunossr 1° 0,4 cm?/
(r-mm).

115. PacTBop rimtoko3bl ¢ KoHIeHTparmei 0,28 1/cM® HaIUThIA B CTEKIISTHHYIO TPYOKY JUTHHOM 15
CM, MOBOPAYMBAET IUIOCKOCTh MOJIsipU3alMu cBeTa Ha 32°. Onpenenuth yAEIbHOE BpaIllCHUE
TJIFOKO3BI.



116. ITpu npoxoxkaeHnu cBeTa uepe3 TpyoKy mrHOoU 20 ¢M ¢ caxapHbIM pacTBOPOM ILJIOCKOCTh
MOJISIpU3alli CBETa MOBOpavYMBaeTcs Ha yroi 35,5°. YiaenbHOE BpallleHHe TIIIOKO3bl 76 rpap -
cM?/(r-am).

117.0npenenuTh KOHIEHTPALMIO PacTBOpa TIJIIOKO3bI, €CIM MpPU IMPOXOKICHHH CBETa uepe3
TpyOKy anuHOM 20 CM. IJIOCKOCTH TMOJSIpU3AllMKA TIOBOpaduBaeTcs Ha yron 35,5°. VaenbHoe
BpaIIleHHe TIIIOKO3bI 76 rpaj. cM/(r IM).

118. IIpu mpoxokAeHUHN CBETa Yepe3 CI0M JECATH MPOICHTHOIO CaXapHOr0 pacTBOPA TOJIIUHON
15 cM mIOCKOCTh MOJsipU3alMy MoBOpayuBaeTcss Ha yroi 13°. B nmpyrom pactBope B cioe
TONIIMUHON 12 CM MJIOCKOCTH MOJISIpU3allMu TMOBepHyJack Ha 7,2°. HallTu KOHIIEHTpaluio
BTOpPOT'O pacTBOpa caxapa.

119. OnpenenuTh SHEPTETUYECKYIO CBETUMOCTH Teja JIolIaau npu Temieparype tena 37 °C,
CuMTas, YTO OHO M3JIy4aeT Kak cepoe Tesno ¢ koddduimentom 0,85. Ha kakyro JUIMHY BOJHBI
MPUXOJUTCS MAKCUMYM M3J1y4eHUs Teja JIomaan?

120. OnbIT MoOKa3bIBaET, YTO OOJNy4YEHHE KYPUHBIX SIMI B MHKyOaTope Hambosee 3¢hHeKTUBHO
npu anuHe BoyiHbl 4,1 MxM. K o0nacTu ciekTpa OTHOCUTCS 3Ta JyMHa BoJiHBI? KakoBa qoimKHa
OBITH TEMIEpaTypa IPOBOJIOYHOW CHUpalu B HarpeBarenbHOM jamme? Kakoe komudecTBO
SHEPrUM U3JIy4aeT B CEKYH/ly CIHMpPab JIAMIIbl, €CJIU €€ IIOBEPXHOCTh paBHa 20 MM>?

Kesanmosas u sadepnas guzuxa.
121. OnpeaenuTs SHEPTHIO, MAacCy U UMITYIIbC (POTOHA, COOTBETCTBYIONIETO: a) BUIUMOMY CBETY
(nmuua BonHBL 0,55 MKM); ©) pEeHTreHOBCKOMY u3inydeHHio (aynuHa BoiHbl 0,1 HM) M ramma-
usnydenuto (amHa BoaHsl 0,001 HM).
122. Hekotopbie (HhOTOOHMOIOTUYECKUE PEAKIIUU CBS3aHBI C JUCCOIMAIMEH MOJICKYJ BOJBI IO
neiictBueM cBeta. [y aucconuanuu MOJEKYINbl BoAbl HeoOxonuma sHeprus 12,6 sB. Kakosa
JUTMHA BOJIHBI CBETA, BBI3BIBAIOIIETO 3TY PEAKIIUIO?
123. KopotkoBonmHoBoe Y® - umznyuenue ¢ anuHoi BonHbI 200 HM OKa3biBaeT Haubolee
BBIPDAKEHHOE OaKTEPUIIUHOE JEUCTBUE, OOYCIOBICHHOE HM3MEHEHHEM CTPYKTYphl OEIKOB,
BXOJIAIINI B cOCTaB OakTepuii. BIYMCINTE SHEPTHUI0 HEOOXOAUMYIO JIUIsl U3BMEHEHUS CTPYKTYPBI
3TUX OENKOB.
124. Yenoseueckuit ria3 Hanboyiee YyBCTBUTENIECH K 3€TIEHOMY CBETY (UIMHA BOJHBI 0,55 MKM),
JUIsT KOTOPOTO TOPOT YYyBCTBUTEIBHOCTH TJa3za cooTBeTcTByeT 80 (oToHaM, mMajaromuM Ha
cetyarky 3a | c. Kakoii MomHOCTH cBEeTa COOTBETCTBYET 3TOT HOPOT?
125. Tloka3arenb MoOrJIOMICHUsT ToAKpamieHHoro pactopa 0,735. Kakas TonmuHa ciost 3TOro
pacTBOpa YMEHbIIAET MHTEHCUBHOCTD MMaJJAI0IIEro CBeTa B 2 pa3a?
126. IIpu mpoxX0XKI€HUM CBETa Yepe3 PacTBOP KPOBHU B KIOBETE BHICOTOW 6 CM MHTEHCHUBHOCTH
cBeTra yMeHblnmiach Ha 12%. Onpeaenuts KOHUEHTPALUIO pacTBOpa, €CIU U3BECTHO, YTO IS
HETo y/eNbHBIN MTOKa3aTelb MOTJIoeHus B 3akoHe bepa pasen 0,325 i1/(cM:MOIb).
127. <Hakauka> pyOMHOBOTO Jia3epa, UCIOIb3yEeMOT0 B XUPYPTH CETUATKU, OCYIIECTBISETCS B
TeyeHue | MHMH rasopaspsAaHON JlamMmod MoHIHOCTBIO 15 BT, cBeToBOM K. M. J. KOTOpOWM
octaBisieT 25%. [IponomxkurensHocTh Benbik Ja3zepa 0,1 mc. KakoBa MOIIHOCTh BCHBILIKH,
eci K. 1. 1. nasepa 1,5%7?
128. B odTaneMonoruu Ja3zepHbId JIyd MPUMEHSETCS CHAKH OTCIOMBIIEHCS CETYATKH C
MOBEPXHOCTHIO COCYTUCTON 000J0UKH. DHEPrusi, HeoOXxoaumas Il STOW omepannu, paBHa 50
mJlx. KakoBa WHTEHCHMBHOCTH JIa3epHOTO Jy4a, €Cd OH OONydaeT MOBEPXHOCTh CETYATKU
momaaso 0,05 MM? B ITUTENTBHOCTh UMITYJIbCA 5 MC?
129. [ns paspyiieHuss pakoBOW OMYXOJMW TOJOCTA PTa KUBOTHOTO HEOOXOAMMAa HSHEPTHUS
cBeToBoro myuka B 10° Jlx. Omyxomb 06Mydany Ta3epHBIM MydKOM C MHTEHCHBHOCTBIO 108
Btr/M?2. Onyxones kpyrioii ¢opmbl nuamerpoM 5 MM morjomaer 20% magaromero Ha Hee
U3IIydeHUsT pyOMHOBOTO ja3zepa. CKOJBKMMHU HMIYJIbCaMU HEOOXOIMMO OOJIYYHTH OITYXOJIb,
€CJIU JUTUTEILHOCTh Ka)XX0ro uMimyibca 20 mc?
130. OmbITEl MO OOMYYEHHIO MA3KOB KPOBH JIydaMH PyOHMHOBOTO Jlaepa MOKa3aiu, YTO MPH
sHepruu styda 0,16 J[k/cM? mpoUCXOIUT pa3pylieHue 3puTpouuToB. Kakoe KOIM4ecTBO SHEprun



HEOOXOIUMO JIsi Pa3pyIICHUs OJHOTO JSPHUTPOIMTA, €CIU YCIOBHO CYUTATh €ro JHUCKOM
JIUAMETPOM 8 MKM?

131. OnpenenuTh KOPOTKOBOJHOBYIO TPaHUILy CIUIOINIHOTO PEHTTEHOBCKOTO CIIEKTpa, €CId
PEHTICHOBCKOM TpyOKe mpunoxeHo 40 kB.

132. Hampspkenue Ha peHTreHoBckoil TpyOke 60 kB um cuma toka B Helt 4.5 mMA. Kakoma
MOIIHOCTh PEHTT€HOBCKOT0 U3IY4YE€HHUS, €CIIU K. II. JI. TpyOku 1,5%?

133. JluHelHBIM TOKA3aTeNb MOTJIOIIEHUS CBUHLA, MCIOJIB3YEMOTO IpU SKPAHHUPOBAHUU
PEHTTEHOBCKOTO M3MydeHH s, paBeH 52 cM™*. Ha kakoii TyOHHe HHTEHCHBHOCTh PEHTTEHOBCKOTO
U3JIydeHus] yMeHbIutTces B 10 pasz?

134. Ilpu yBeaWYEHUM TOJUIMHBI MATKOW TKaHU HA 4 CM MHTEHCHUBHOCTH MPOLIEIIIETO 4Yepes
TKaHb Iy4Ka PEHTI€HOBCKUX JIydell yMeHbIINIach B 9 pa3. BeluncinTh JIMHEMHBIN NOKa3aTeNlb
MOTJIOIIECHHS] TKAHU.

135. [IpumeHsieMbIii ISl TIOJIaBJICHHSI BECCHHETO MPOPACTAHMSI MMUIIEBOTO KapTOQeNs U APYTUx
oBomeil paamoaxtuBHelii Co® mmeer mepmon momypacmaga 5,3 roma. B oBomexpanmimime
3aJI0)KEHO KOJMYECTBO KoOasibTa, mMmeromiero aktuBHOcTh 10 Ku. OmnpenenuTs akTUBHOCTH
KoOasbTa uepes JBa roja.

136. PammoaxtuBHblii m3oton mononus (Po?®) ¢ aktmerOCThIO 120 MKm mcmyckaer ambga-
yacTUlbl ¢ sHepruei 5,3 MaB. Kakoe koan4ecTBO TEIIOThI UCITYCKAET 3TOT Ipenapar 3a CyTKHu?
137. B TepaneBTUYECKHX LIEISAX MPUMEHSIOT, PaJJOHOBbIC BAHHBI, aKTUBHOCTH PaioHa B KOTOPBIX
1,5-10° Ku/n. KakoBa 6yeT akTHBHOCTb pafioHa B Boje yepe3 10 cyTok?

138. lyist yHUUTOXKEHHUSI BpEIUTENICH 3epHA B 3€PHOXPAHIIMILAX HCIIONB3YIOT PaIUOAKTUBHBIN
KoOanbT B BUJE MpoBojoku Maccoil 1 r. ConepkaHue pagroakTUBHOIO KOOallbTa B IMPOBOJIOKE
coctaBisgeT 0,01% ot Maccel mpoBoJiokH. ONpeAeTNTh, AKTUBHOCTh PAIMOAKTUBHOTO KOOAJIbTA.
139. Kponuky maccoil 5 Kr BBeJIM HaTpUi C MUIIEH paauoaKTUBHBIM HaTpuil u3 pacyera 0,01
MkKu Ha 1 Kr maccel kMBOTHOTO. OmpeneianuTh aKTUBHOCTh PAJIMOAKTHBHOTO HATPHUS B TeEle
KpOJIMKa 4yepe3 CyTKU. ECTEeCTBEHHOE BBIBEJIEHUE HATPUS U3 OpraHu3Ma NPUHATH paBHBIM 50%
3a CyTKH.

140. PannoakTUBHBIN 10/, BBOAUMBIHN MpU OMOIOTHYECKOM SKCIIEPUMEHTE B OpraHU3M ATHEHKA,
KOHLEHTPUPYETCS MOYTH MOJHOCTHIO B €ro UIUTOBMUJHOM Xkenese. JlomycTuMoe KOJINYECTBO
nona umeer aktuBHOcTh 0,001 MxKu Ha 1 r maccel xenessl. Kakyro Maccy paanoakTHBHOIO
10/1a MOXXHO BBECTH STHEHKY, Macca IMIUTOBUIHON KeJIe3bl KOTOPOTo S5 17?7

IIpoueaypa oueHUBaHUSI KOHTPOJIbHBIX padoT

KonTponbHas pabota no aucuuniauHe Ousnka, MpOBOIUTCS A7 00yUYaroIuXcs 3a09HON
dbopmbl 00ydeHUs1. 32 KOHTPOJIBHYIO pabOTy BBICTABIISIETCS OIEHKA «3aUT€HO/HE 3aUTCHOY.

O0wem paboThl cocTaBiseT 7 3ajlad U3 BCEX PasJesioB TUCHMILUIMHBL. 3aJaud BIOUPAIOT
no Tabnauue, UCXOoAs W3 MOCIHEAHMX JBYX HU(p Ne 3a4eTHOM KHMXKKHM CTyIeHTa, KOTopas
COJICPKUTCS B METOIMYECKOM YKa3aHUU JUCIUIIIMHBI.

[Ipu omeHke ypOBHS BBITIOJHEHHS KOHTPOJBHOW pabOTHI, YCTAHOBIICHBI CIIEIYIOIINE
KPUTEPUU:

e yMeHHue paboTaTh ¢ 00bEKTaMU U3yYEHHS, KpUTHUECKUMU UCTOYHUKAMU, CIIPAaBOYHON
Y SHIMKJIONEINYECKOU JINTEPATYPOi;
yYMEHHE COOMpaTh U CUCTEMATH3UPOBATh MPAKTHYECKUI MaTepua;
YMEHHUE CaMOCTOSITETIbHO OCMBICIIATH POOJIeMy Ha OCHOBE CYIECTBYIOIIMX METOJIUK;
YMCHUCEC JIOTUYHO U T'PaMOTHO H3JIaraTb cOOCTBEHHbBIE YMO3AaKIOUYCHUA 1 BBIBOABI;
YMEHHE aHAIM3UPOBaTh U 0000IIaTh MaTepHa;
YMEHHE IO0JIb30BaThCS IN00aTbHBIMU HMH()OPMALIMOHHBIMUA pECYpcaMH M MPaBUIBHO
WX TPETIOHECTH B KOHTPOJIBHOM padoTe.

IIpu omeHke ompeaensieTcs MOJHOTA, TOYHOCTh U TIOCIEJOBATEIBHOCTh H3JI0XKEHHUS
MBICJICH MPU pelIeHUU 33aJay, HaJU4KUe JOCTATOYHBIX MOSICHEHHM, YUCIO M XapaKTep OMIHOOK
(CYH_IGCTBGHHBIG 501041 HecyIJ_ICCTBeHHbIe), a TaK XC MPOUCHT MPAaBUJIbHO PCHICHHBIX 3a1a4.



Kpurepun onenkn

3a KOHTPOJIBHYIO pabOTy 00y4YaromeMycsl BBICTABIISCTCS:

- OIICHKA «3aYTEHO», €CJIM OH BBIMOJHUJI KOHTPOJIBHYIO pabOTy IO CBOEMY BapuaHTy, B
KOHTPOJIbHOM paboTe MNpHUBENEHbl PUCYHKH, TaOMUIBI M WLIOCTPALUU, HEOOXOAMMBIC s
pelmiCHusd U IpHU 3TOM HNPAaBUIIBHO HWIJIM C HC 3HAYUTCIIbHBIMU HEAOYCTAMU PCHIMII HEC MCHCC 6
3aJ1a4 KOHTPOJIBHOU pabOThI;

- OIICHKAa «HE 3aYTeHO», €CIM OH pPeUIMJI MeHee 6 3a7ad WM IMpH PELICHUU 3a/ad
JIOTIYIIEHBI TPyObIe OMIMOKU WK HEJJOYETHI.

3anamm AJIHA KOHTPOJbHBIX paﬁoT
(ouHast ¥ 04HO-3a04HasT HOPMBI OOYUCHUS)

1. Tloe3q maccoii m = 3 -10° kr mBmKeTcs ¢ HayaabHOM ckopocThio v = 40 KM/4.
Onpenenutb CPeIHIO CUILY TOPMOXKEHMSI, €CIM  II0€3/] OCTaHaBIUBAaEeTCs 3a BpeMs t = 1 MUH
20 c. (416 xkH)

2. Ilox nmeiicTBHEeM KakoW CHIIBI TSATHW aBTOMOOWMIb Maccoil m = 3 T OyneT aBuratbes: 1)
paBHOMEpHO, 2) ¢ yckopeHueM a = 1 M/c?? IIpuHATh cHiTy TpeHus, paBHOii 0,1 Beca aBTOMOOUIS.
(2,94 xH; 5,94 xH).

3. CranpHON TpOC MOJABEMHOIO KpaHa BblAepkHuBaeT cuiy HaTsbkeHus T = 5 kH. Kakoit
MaKCHUMAIbHBIH IPy3 OH MOKET HOJHATH C yCKopeHueM a =1,5 m/c?? (442 kr).

4. I'yceHUYHBI TPAKTOp TAHET 3a COOOM MpUIleN MO CHEry ma mojo3bsix. OmnpenenuTtsb
cuny F Tarm Ha Kproke TpaKTOpa, ecld OH JBHKETCS ¢ yckopeHmeM a = 1,84 m/c?.
Koaddunuent tpenus monozbeB o cHer | =0,06. Macca npunena m =3 1. (7,3 kH).

5. Ompenenuth CKOPOCTh BaroHa mMaccol m = 25 T K Hayaly TOPMOXEHHS, €CIU OH
OCTaHaBJIMBaeTcA 3a BpeMs t = 2 MUH 1o AercTBreM cuiibl TpeHus F =4 kH. (19,2 m/c).

6. OnpenenuTh YCKOPEHHE a, KoTopoe coobiraet Barony cuia F = 90 kH. Macca Barona m
=18 1. Koo dunuent Tpenus p = 0,05. (4,5 m/c?).

7. Onpenenuth cuiay HaTsDkeHus T kaHaTa npu noabeme audrTa macco m =1500 kr c
yckoperueM a =1,8 m/c?. (17,4 xH).

8. Baron JBMXKeTcs paBHO3aMe/IEHHO C ycKopeHneM a = - 0,5 m/c?. HauanbHas cKopocTh
BaroHa vo = 54 km/4. Yepes CKOJIBKO BPEMEHM BArOH OCTAHOBMTCS M KAaKOM MyTh Ipoiiner Ao
octanoBku? (30 c; 225 m).

9. CranpHast mpoBoJioKa BblAepxkuBaeT cuiny HarskeHus T = 44 xH. C kakum
HauOOJBIIUM YCKOPEHHEM MOJKHO MOJHATh Tpy3 Maccod m = 390 Kr. moaBeUMIEHHBIN
Ha 2TO# MPOBOJIOKE UTOOHI OHA MPH ATOM He paszopBanack (1,46 m/c?).

10. OnpeaenauTs CKOPOCTh, KOTOPYIO MOAyduT noe3q yepes t =30 c¢ mocie Havana
JBIDKEHUs1, eciau koapduuueHt tpenus p = 0,02. Macca noesma M=5-10% kr, cuna Taru
naposo3a F =1,65 MH. (4,02 m/c)

11. DneKTpoTpakTOp IBHXKETCS CO CKOPOCThIO v = 6,28 km/u. Kakoil myTe mpoiiaer
TPaKTOpP /10 TOJTHOM OCTAaHOBKH MOCJE BBIKJIIOUEHHS JIBUTaTeNsl, €CJIU CHJa CONPOTUBIECHHUS
coctaBaseT 0,3 cunsl Tsaxectu (0,52 m)

12. Onpenenuts CHIIy TATHM Ha KPIOKE TPAKTOpa, €CIM YCKOPEHHE, C KOTOPBIM TPAaKTOP
Bener npuien, a = 0,2 m/c?. Macca npunena m = 0,5 T, conporusnenue asmxenuto F = 1,5 kH
(1,6 xkH)

13. TlepneHAMKYIAPHO K CTEHKE COCY/AA JETHT 4acTHIa mMaccoir m=4,65-10"2¢ kr
co ckopocthio V=600 M/c. OmnpeneauTb UMNYJIbC, MOJYYEHHBIH CTEHKOW MPHU YNPYrom
coymapenun yactumpl. (5,5-1072% ue)

14. [Mapuk maccorn M =200 r, nBUrasch rOPU30HTAIBHO, YAAPUICS O CTEHKY U
npu 3ToM coobmun et umnynsc cuibl I =FAt = 4 He. Onpenenuts CKOpOCTh Iapuka B
MOMEHT yjaapa. Yaap cuutathb abcomtoTHo ynpyrum. (10 m/c)



15. OnpenenuTs cuiay TATOTEHMS BYX COIPHUKACAIOIIMXCA MEIHBIX IIApPOB PaAUuyCOM
R= 1 M kaxnprii. IInotHOCTH Menu p =8,9-10% kr/m®. (23,1 MH)

16. Onpenenuts yckopeHue cBobogHoro nageHus tea Ha Jlyne. [Ipussare paguyc JlyHsr
R = 1740 kM, Maccy ee m = 7,33-10% kr. (1,61 m/c?)

17. Kakoe HampsikeHHE BO3HHKAET B CTAJbHOM TPOCE CEUYEHHEM S =7,1 cm?
npu MOJIbEME KJIETHU C  yTJIEM Maccoii m =1,5 T ¢ yckopenueM a =366,8 m/c?.
(790 MIla)

18. ABTOMOOMIIB Maccoii M =3 T OCTaHABIMBAETCS MPU TOPMOKECHHUH 3a Bpemsi t = 8 c,
Npoias paBHO3aMeJIeHHO nyTh s = 50 M. HaiiTu HavanbHyl0 CKOpPOCTh aBTOMOOUIISA U
CUJIy TpeHUus npu Topmoxenuu. (12,5 m/c; 4,68 xH).

19. Ms14 ynan co cKOpocThio V=20 M/C U, YAapUBIIKNCh O MOCTOBYIO, OTCKOYHUJ BBEPX,
IpU 3TOM CKOPOCTh ero craja v =15 m/c. Onpenenurh W3MEHEHUE MMIIYJIbCa MsA4a, €CIU
NOTEepH KUHETHYECKOH sHepruu coctapnsot T=8,75 Ix. (-3,5 kr-m/c)

20. Tpaktop benapycy maccoii m =3340 Kr ABUXKETCS MO BBINYKIOMY MOCTY CO
CKOpOCTBIO V =9 kM/4. OmpenenuThs CUIy JIaBJCHUS Ha MOCT B BEpXHEH €ro 4acrw,
ecliu paauyc KpuBu3Hbl Mmocta R=146 m. (32,6 kH)

21. lap maccoid M = 1 Kr ABMIXKETCS MEPIEHAUKYISIPHO CTEHE CO CKOPOCThIO U =10
M/C U OTCKakMBaeT 0e3 nmorepu ckopoctu. OnpenenuTs CUry B3auMoeiicTBUS 11apa co CTEHOM;
BpeMmst B3aumogencteua t =0,2 c. (-100 H)

22. Jlna nmoabsema 3epHa ma BbIcOTy h =10 M ycTaHOBMJIM TpaHCHOPTEP C MOTOPOM
MomHOCThI0 N = 4 kBT1. Onpenenuts K. 1. JI. yCTAaHOBKH, €CIU 3a BpeMms t=2 4 MOIHATO
3epHo maccoit m=40 1 (10%)

23. OnpenenuTb MOIIHOCTH JBUrarteins, eciau oH 3a Bpems t =10 u momaer B Oak
BOJOHAMOPHOW Oamuu Ha BeicoTy h=20 M Boay oO6bemom V= 20 M. K. . . YCTaHOBKHU
80%. (136 Br)

24. 3emcHapan 3a Bpems t =1 MuH. mepememaer TpyHT obsemom V= 1000 3.
CKONBKO DHEpruM 3aTpaumBaeTcs Ha Tepebpocky 1 M3 rpyHTa, ecnmm Bo Bpems paGoOThI
JIBHUTATENs 3eMCHaps pa3BuBaeT MomHOCTh N=5,12 MBt. (307 x/Ix)

25. JleGenka sxckaBaTopa 3a Bpems t = 10c mogHuMaeT KoBII ¢ 3eMyiel Ha BeIcOTy h =20
M. OnpenenuTs MOIIHOCTh JIBUTATENEH, KOTOpbIe PUBOJIAT B IBUXKEHHUE JI€0S/IKY, €ClI K.ILA M
=50%. Macca xoBmaczemieit m=25t1. (61,2xBr)

26. OmnpenenuTh CHIY JaBlIe€HHUsS aBTOMOOMJIS Maccod M=5T Ha MOCT B
BEpXHEH ero uactv, eciu paaumyc KpuBusHbl MocTta R=100 M. CxopocTh JIBUXKEHUS
aBToMoOuna v=36 kM/u. (44,1 xH)

27. OnpenenuTs pagnyc KpUBU3HBI MOCTA, TI0 KOTOPOMY JIBHDKETCSI aBTOMOOMIIbL Maccol M =
3 T co ckopocTbio L =18 kM/u. Cuia naBieHHst aBTOMOOUIIS Ha MOCT B BepxHeil ero yactu F
=26,4 xH. (25 m)

28. Kakyro MUHUMAaJIbHYIO CKOPOCTh B TOPH30HTAIBHOM HAlpaBJICHUH CIEIyeT COOOLHUTh
TeTy, HAXOMAIEMYCsl Ha TTIOBEPXHOCTH 3€MJIM, YTOOBI OHO CTajo CIyTHUKOB 3emun? [IpuHsSTH
paamyc 3emmu R=6400 kM, Maccy m= 6102 kr. (7,9 km/c)

29. HckyccTBeHHBIM CHYTHHK oOOpamaercss BOKPYr 3eMiIM IO KPYroBoMl opOuTe CO
CKOPOCTBIO L = 6,5 kM/c. OnpenenuTh BBICOTY CIyTHUKA HAJ MOBEPXHOCTHO 3emun. [IpuHATH
pammyc 3emm R=6400 xm, Mmaccy m=6-10? kr. (3060 km)

30. OnpenenuTh LEHTPOCTPEMUTEIBHOE YCKOPEHHE, IBIXKYILErocs M0 KpPYyroBoil opOuTte
HCKYCCTBEHHOTI'O CITyTHHKa 3eMin Ha BbicoTe h =200 kM Hazg 3emuieit. [Ipunsate Maccy 3emin m
=6-10%* kr, paguyc R= 6400 xm. (9,19 m/c?)

31. OnpenenuTs TMHEWHYIO CKOPOCTh ABMkKEHUs 3eMiin BOKpYyr CosHna. TpaekToputo
JBMKEHHS CUUTATh, KpyroBoil. Macca Comnna m=2-10% xr, a paccTosHue ot 3emmu 10
Comana R=1,5-10% M. (29,8 xm/c)

32. OnpenennuTs MOMEHT CUJIBI, AEHCTBYIOLINI Ha SIKOPb 3JIEKTPOMOTOpa MOIIHOCTRIO N
=1 kBT, ecnm oH Bpamaercs ¢ yactoroit N =12 ¢,  (-132Hwm)



33. OnpenenuTh 4acTOTY BpAILEHUs SIKOpS MOTOpa, pasBuBaroiero MoumHocts N = 1,5 kBT,
€CIT MOMEHT CHUTBI M, sieffcTByrommii Ha sikopb papeH 8H M. (29,8 ¢?)

34. MaxoBoe Kojeco ¢ MoMeHToM uHepimu J = 300 Kr-M Bpamiaercs ¢ 4yacToToit h = 25 ¢,
Kaxoil TopMO34111uii MOMEHT HaJI0 IPHIOKHUTH K KOJIECY, YTOObI OHO OCTAaHOBMIIOCH Yepe3 t =1 MuH
nocsie Havana Topmokenusi? (<785 Hwm)

35. Jluck maccoit M =2 Kr KaTtutci 0e3 CKOJBKEHHUS MO TOPU30HTAIBHOM IUIOCKOCTH CO
CKOpPOCTBIO V =4 Mm/c. HaiiTi KuHeTnaecKyro SHepruro aucka. (24 Jx)

36. Jluck pamuycoM R =20 cM u Maccoit m =5 kr Bpamaercs ¢ uacrtoroil N =10 ¢,
Kakoii TopMO3s1Mii MOMEHT CJIelyeT MPUIIOKHUTD K JAUCKY, 9YTOOBI OH OCTaHOBMIICA yepe3 t =5 ¢
nociie Havyajaa TopMokerus? (1,26 Hwm).

37. Onpenenuth Maccy ConHIa, 3Hask CKOPOCTh JABIIKEHHUS 3eMJIM 10 opoure v=30 Km/C.
Jlrametp opous! 3evm npurss papabM. d=3 - 107 kv, (2-10% k)

38. Jluick Maccoii M= 15kru pamiycom R=20cm Bparmaercs 1o ueepiyn ¢ yactoroit N=10c¢L, Yepest
=5 ¢ TocIIe Havaa TOPMOYKEHHSI JIUCK  ocTaHoBrIcs. Haimi MomerT M Topmossinielt el (-3,77 Hwm)

39. OnpenemTs 4acToTy BpallieH!sl MaXOBOIO KOJieca B BUZIE CIDIOLIHOIO JcKa pamaycoM R=10 cM 1 maccoit
M =5 Kr, cJM Mo JieCTBIEM TOPMO3SIITIero MoMeHTaM =-2 H - M OH OCTAHOBWICSITIO WCTEYEHUM BpeMeHu t=
5¢.(63,7¢Y

40. OmHOPOIHB I CTEPYKEHb MacCoi MF1 KT 1 IHHOM | =1 M MOYKeT BpaIliaThcst B TOPHBOHTATHHOM TIOCKOCTH
BOKPYT BEPTUKATTLHOK OCH, TPOXOIILIEH Yepe3 €10 cepeuHy. Kakoe yIiioBoe YCKOpEHHE MOTyUHT 3TOT CTEP/KEHb MO
neficTBreM Bparnarortiero Moverra M=0,1 H-m? (1,2 pa/d)

41. Jluck pagmycom R=20 cM 1 Maccoif M =5 kr BpamaeTcs ¢ 9acToToi N =8¢ okomno ocw,
MPOXOJAIICH yepe3 IeHTP AMCKa MEePIEeHANKYISIPHO €ro IMiockocTu. [Ipu TOpMOKEHHUH ITUCK
OCTaHOBWJICS 110 UCcTeYeHUH BpeMeHH t =4 c. OnpenenuTb MOMEHT CUJIbI [P TOPMOXKEHUH M.
(-1,26 H-m)

42. CrutomrHo quck paguycoMm R =15 cM m Maccoit m = 2 Kr Bpamaercsi ¢ 4acToToi N =
1200 Mun™ okomo ocH, MpoXozsiIel Yepes IeHTp AUCKA TEPHEHIUKYIAPHO €ro MIOCKOCTH.
OnpenenuTh MOMEHT MHEpPIMH IUCKA M €ro KMHEeTHdecKyro sHeprmio. (2,25-102 xr-m?;
177 Ax).

43. MonoTunbHBIA GapabaH, MOMeHT uHepnuu kotoporo J =20 kxr-mM2. Omnpenenuts
BpeMs 0 MOJHOM OCTaHOBKM OapabaHa moJ| AeCTBUEM TopMo3siero MoMmeHTa M = -12,6 H-m.
(3 mun 20 ¢).

44. bapabaH MOJNOTUIIKH Bpaliaercs ¢ yactotoit N = 180 munl. IIpu TopMokeHUU OH
OCTAaHOBUWJICA MO HCTE€YEHMH BpeMeHHu t = 6,3 c. OnpeaeauTb TOPMO3ALIMN MOMEHT, €CIu
MOMeHT uHepIuH O6apabana J =400 kr - M2 (-1,19 kH-m).

45. MaxoBHK ¢ MOMEHTOM HHepiuu J = 40 Kr-M? HauMHAET BPalIaThCs TOJ AeHCTBHEM
MomeHTa cwiibl M =160 Hwm. Onpenenuts BpeMs, B TEUEHHE KOTOPOTO YrjioBas CKOPOCTh
Bo3pacTaeT 10 o =18,8 pan/c. (4,7¢c)

46. YpaBHeHHE BOJHBI uMeeT BUI Yy =3 sin  (t—x/v). Cxopocth BosHBE V =10 M/c.
Onpenenuts aMmiautyay A u mepuwon T 5ToW BOJHBI, a TakKe CMEIICHHE Yy TOYKH,
OTCTOSIIICH OT UCTOYHMKA KoJiebaHuii Ha paccTosiHuU X=50 M, B MOMEHT BpemeHnu t =5,5 c.
(3 cm; 2 cm; 3 cm)

47. I'upbka, MO/IBEIIEHHAs K TPYXHUHE, Kosebaercs nmo BepTukanu ¢ nepuogom T = 0,5 c.
OnpenenuTs xKecTKocTh NpykuHbl. Macca ruppku m =0,2 kr. (32 H/m)

48.0mnpenenuTh aMIUIUTYy KojeOaHHss HOXKKM 3Bydalllero kameproHna ¢ yacrotoi v = 400
I, ecii MakcuMalibHas —CKOPOCTh KOHIA HOXKH L = 2,8 m/c. (1,11 mm)

49. OnpenenuTh 4acTOTy V KoJeOaHHs CTPYHBI, €CIIM MaKCUMAaJIbHOE YCKOPEHHE CpelHen
Touku a = 4,8-10% m/c?, ammnuTyna xonebanus A =3 mm. (200 ')

50. BormHa pacnipoctpaHsercs BIOIb IPsIMOi co CKOpOCcThio U = 25 m/c. [lepuon konebanuii T =
0,02 c. Haiitu pa3Hocts (a3 konaebaHuil 1ByX TOUEK, HAXOASIIMXCA HA YKa3aHHOM MpsIMOM Ha
paccrostHuu X = 30 cM apyr ot apyra. (3,77 pan)



51. Touka coBepiiaeT rapMOHUYECKHE KOJIEOAHHS COTJIACHO ypaBHEHHIO X=5 sin 2t cMm.
Onpenenuth CKOPOCTh TOYKHU MO UCTEUCHUHU BpeMeHH t =1/6 ¢ oT Hauana aBuxenus. (15,7
cM/c)

52. MarepuanbHas ToO4Ka KOJeOJeTcs Mo 3aKOHY CMHYyca. AMIUIATYy1a KojebaHu A =
10 cM, xpyrosas uwactotra =3 cl. OnpenenuTs MakcUMadbHblE CKOPOCTh M YCKOpPEHHE
koneGmomteiics Touxn. (30 em/c; 90 cm/c?)

53. Onpenenuts aMIUTUTYAy TAPMOHUYECKUX KOJIEeOaHUN MaTepualibHOW TOYKH, €CIU
ee MaKCHMaJbHOE YCKOPEHHE amax=50 cM/c® u nepuox xonebanmit T =2 c. (5,07 cm).

54. Touka coBepIIaeT rapMOHUYECKUE KoebaHuss. MakcuMaabHasi CKOPOCTh TOYKH L
=20 cwm/c, ammmuTyaa kojgebanui A =5 cm. Onpenenuts nepuo koiedanuit. (1,57 c).

55. Bonna mmHHOM A =1 M pacmpocTpaHseTcsi o CKopocthio v = 1 M/c, Onipenenurh
nepuoa koiaebanuum BoJNHB. (1 ¢).

56. OnpenenuTh CMEUIeHNE KOJICOIOMEHCS TOUKH 110 UCTEYEHHH BPEMEHHU t=1/24c
Hocje Havana JBIDKCHHS. YpaBHEHHE T'apMOHHUYECKOro KoieOanus umeeT Bu X = 10 sin 4zt cwm.
(5 cm).

57. YpaBHeH#ue KoneOaHii TOYKH UMeeT BH X = 2 Sin 5xit cM. Onpenenits MaKCUMaITbHbIC
3HAYEHHs CKOPOCTH U yckopenus Touk. (10 cm/c; 50 cm/c?).

58. OnpeieMTh Maccy MOJIEKY/IbI aMmuaka. (2,83 -1072%kr).

59. OnpenenuTh IIOTHOCTH YIIIEKUCIIOTO Ta3a npu temmepatype t =117°C u gaBnenuu p =2
atm. (2,74 xr/vd).

60. CKOIBKO MOJIEKYJT COJIEPKUTCS IPU HOPMAJIBHBIX YCIOBHUSX B KoJioe o0bemoM V=0,5 1?
(1,34-10%

61.CK0JIBKO MONEKYJT COAEpKUTCS B M = 2 1 kucaopona? (3,76-10%)

62. OmnpenenuTh YMCIO  MOJIEKYJ BO3AyXa Y IMOBEPXHOCTH 3eMJIM IPU HOPMAJIbHBIX
yenoBusix B o6bemax: 1) V=1 m3, 2) V=1 cm® (aucno Jommuara). (2,69-102m73; 2,69-10 cm )

63. OmnpenenuTs AaBiIeHUE Bo3ayxa npu temmeparype t = 227°C, ecnu ero ImioTHOCTb p =
0,9 kr/m>. (1,29-10°ITa).

64. Jlo xakoii TemnepaTypbl HyKHO HarpeTh ras, 4ToObl P HEM3MEHHOM JaBJICHUU 00BbEM
ra3a ynsowicsa? Haganenas Temneparypa raza t = 27°C. (327°C)

65. Omnpenenuts MOJNEKYISIPHYIO Maccy ras3a, Koropelid mpu Ttemmeparype t = 47°C n
nasiennn P = 2,02 atm. umeet mwiotHocTs p = 0,153 kr/m. (2-107 kr/Mo71B)

66. OnpenenuTh eMKOCTh OAJIOHA, B KOTOPOM HaXOAUTCS KUCIOPOJ Maccoi M = 4,3 Kr noj
nasiienueMm p = 15,2 MlIla npu temneparype t =27°C. (22,1 n)

67. B 3akpbiToM OasIOHE HAaXOAUTCA Ta3 NP HOPMAIBHOM aTMOC(PEPHOM MaBICHUU U
temneparype t1 = 27°C. KakoBo Oyner naBieHue rasa, €ciiyd €ro Harperb 0 TemmnepaTrypsl t2 =
77°C? (1,18-10° ITa)

68. bammon 1 xpaHeHHs ra3oB, o0beM kotoporo V = 50 71, HalOJHEH KHCIOPOJOM.
OmnpenenuTh Maccy KHCIOpOJia, HaXOoJIIerocs B OalIOHe; eclii TemIeparypa BHYTpH ero t =
47°C, naBnenue p = 831 mm pt.cT. (66,5 1)

69. T'a3, naxomuBiieiics npu Temrepatype t1 =17°C Harpenu npu HEM3MEHHOM JABJICHUU
TakK,, 4TO ero 00beM ynBowicsa. OnpenenuTs KOHEUHYIo Temmeparypy trraza. (307°C).

70. ns cBapku H3pacxo/ioBaH Kuciaopoa maccod M =32 kr. KakoB momkeH OBITh
MUHUMAaJIbHBIA 00BEM cOCylla ¢ KHCIOPOJOM, €CIM CTEHKH COCyJa PacCUUTaHbl HA JaBjeHUE P
=15,2 MlIla? Temneparypa raza B cocyne t =17°C. (15,8 x).

71.0npenenuTh TEMITEpaTypy BOJOPO/Ia, HMEIOIIETo TNOTHOCTE p = 6 KI/M° TIPH JaBICHAN P
=12,1 MIla? (486 K).

72. OnpenenuTh IJIOTHOCTH Bo3myxa mpu temmeparype t=307°C u nmaBmenum p =1 atm.
(0,59 xr/md).

73. OnpenenuTth TaBIeHUE Ta3a ¢ KOJIMYSCTBOM BEIIECTBA V = 2 MOJIb, 3aHUMAFOIIETO 00hEM
V = 6 11 npu Temneparype t = -38°C (650 kl1a).

74. OnpenenuTs WIOTHOCTh BOAOPOA, co3aarouiero npu tremneparype t =27°C naBienue p
=250 atm. (19,7 xr/md)



75. OnpenenuTs MOJSIPHYIO Maccy L ras3a, y Kotopoi mpu temneparype t =58°C u naBnenun
p = 0,25 MITa mnoTHOCTE p = 4 Kr/M°. (44107 Kr/MOIB)

76. Onpenenutsb TaBICHUE CMECH, COCTOSIIEH U3 BoJopoaa Maccoit Mi=10r u renus maccoit
mz= 20 r npu Temneparype t = -7 °C. Cmech ra30B HaxoauTcs B 6ayuione oobsemom V =5 11. (4,42
Mlla)

77. B 6ayyioH Hakavaiau BOJOPO, co3aaB mpu Temreparype t = 6°C naBnenue p = 7,73Ml]a.
OnpenenuTs MIOTHOCTH p Ta3a B 6amioHe (6,67 kr/md)

78. JlaBiaeHwe p BHYTPU IUIOTHO 3aKyNOpEHHOW OyThUlkM Tipu Temmepatype t1=10° C
paBHO 40 MM pr. ct. [Ipu HarpeBanuu g0 Temmnepatypsl t 2 = 35°C npoOka u3 OyTHUIKM BbUIETENA.
Ornpenenuthb, IPU KAaKOM JIaBJIeHUH BbUIeTea nmpodka (122kI1a).

79.1ns cBapku ObLT MpHMEHEH Ta3, HAXOJAIuica B Oamione odvemoM, V = 25 1 mpu
temneparype t1 = 27°C u gaBnenun p1=20,2 MIla. Ckosbko Ta3a ObLIO M3pAacXOJOBAHO,  €CJIH
naBieHue B Oamwione craimo P2 = 4,04 Mlla, a Temneparypa t2 = -23°C? OtHocurenbHast
MoJIeKyJsipHasi Macca raza M =26 rp/moisb. (3,99 kr).

80. Onpenenuts MIOTHOCTH a30Ta npu AaBinenud p = 8,31 MIlau Ttemmneparype t = 7° C.
(100 xr/m %)

81. Kakoii ra3 npu nasinenuu p=0,808 MIla u remneparype T = 240 K umeer mioTHocTb p =
0,81 kr/m 3? (Bozopoxn)

82. Ompenenuth KOMMYECTBO BEIIECTBA V Ta3a, 3aHMMAomero odobem V = 2 cM® mpu
temneparype T =241 K u gasnenuu p = 1I'Tla. (1 mob)

83. OTHocuTenbHAsE MOJIEKYJIsipHass Macca raza M = 17 rp/monb, otHOmeHue c,; Cy =
1,33 . BeluncnuTh Mo 3TUM JaHHBIM yaenabHBIE TeroeMkocTu ¢, u Cy (1,96 xJx/(xr-K); 1,47
k/x/(xr-K)).

84. Onpenenuth TEIIOTY Q, HEOOXOIUMYIO JJIsl HarpeBaHus a3zora Maccoid M =10 1
Ha AT= 20 K: 1) npu NOCTOSHHOM [aBJI€HUM. 2) NpPU IOCTOSHHOM oObeMe. Pe3ynbpTaThl
cpaBHHTh. (208 [Ix; 148 JIx; 1,4)

85. [Ilpm kakux yCIIOBHUSX HAarpeBajd BOJIOPOa Maccoi M = 20 T, eClii PH MOBBIIICHUN
ero temnepatypsl Ha AT =10 K morpeboBanoce Temnora Q = 2,08 x/[x? (IIpu mocrossHHOM
o0beme)

86. OrmpenenuTs HHEPTUI0 BpalATEIbHOIO JBI)KEHUS MOJEKYJIbl KHUCIOPOAA IpH
Temmepartype t= -173° C. (1,38-10"% Tx)

87. BblUMCANTH SHEPTUIO BpAIIATEIBHOTO JBMIKEHHS BCEX MOJIEKYJ BOJSHOTO Mapa
Maccoit m = 36 r npu Temnepatrype t =20° C (7,41 x1x)

88. OrmpenenuTh NOJTHYIO KHHETUYECKYIO SHEPTHIO MOJIEKYJT YITIEKHUCIIOro ra3a Maccoi M
=44 r npu Temnepatype t = 27° C (7,48 kI x)

89. OrmpenenuTh NOJIHYI0 KHHETHUYECKYIO SHEPrMIO MOJIEKYJ, COJEp KAIlUXCS B OJHOM
KHJIioMoJie a3ota npu Temmneparype t = 7°C. (5,82 MIx)

90. BblYMCAUTH CPEIHIOID PHEPTUIO MOCTYMATENBHOTO ABMXKEHHS MOJIEKYJBI a30Ta MPH
temmepartype t = 137° C. (8,5 - 102! JIx)

91. OmpenenuTs SHEPTUIO MOCTYNATEIBHOTO ABMKEHHS MOJIEKYJ BOJSIHOTO Tapa Maccoii
m = 18 r mpu temneparype t =167° C. (5,48 k/]x)

92. OrmpenenuThb, BO CKOJBKO pa3 IMoka3aTelb aauadaThl i reius OoJblie, 4eM s
yriekucioro rasa. (1,25).

93. Ompenenuts u3menenre AU BHyTpeHHEN sHEpruM BOJsSHOTrO mapa maccoit m =100 r
npu noBeiieHuH ero temieparypsl Ha AT = 20K npu nocrosituaoM o0beme. (2,77 kJ1x) .

94. Jlns HarpeBaHus BoJopojaa Maccoid M = 20 r mpu MOCTOSSHHOM JaBJICHUU 3aTpaueHa
terutora Q = 2,94 /. Kak nsmenurcs temneparypa raza? (ITossicutcs Ha 10,1 K)

95. OrmpenenuTh YAETbHYIO TEIJIOEMKOCTh Ta3a MpU IOCTOSHHOM JIaBJICHUH, €CIH
U3BECTHO, YTO OTHOCHTENbHas MOJIEKylsipHas Macca raza M = 30 rp/Monb OTHOILEHHE
terioeMkocteit ¢,, Cv = 1,4 .(305 Ix/(xr-K)).

96. Bo ckompkO pa3 cpeHss KBaJpaTU4YHas CKOPOCTb MOJIEKYJ BOJOpoja Ooiiblie
CKOPOCTH MOJIEKYJI KUCJIOPO/Ia MPH ATOM ke Temneparype. (B 4 paza).



97. OrmpenenuTs CpPEeNHIO JIMHY CBOOOJHOrO mpobera MoJeKyd BOJOpOJa IpH
temneparype C = 27° C u nanernu P = 3-10% MM pr.ct. IIpuHATE IMaMeTp MOJEKYIIBI
Bogopona d =2.3-10% cm. (4,4 km).

98. Omnpenenutb CPeIHIO YAaCTOTY COYIApEHHI MOJIEKYJ BO3[ayXa MPHU TEMIIEparype t
=17 °C u gaBneHuu p = 1 atM. D eKkTuBHBIN AUaMETP d MOJEKYIbI BO3yXa NPUHATh PaBHBIM
3,5 A. (6,3-10% c-1)

99. HM3BecTHO, YTO OCHOBHBIMM KOMIIOHEHTaMH CYXOIrO BO3/1yXa SBIAIOTCS a30T U
Kkuciaopol. Bo ckoibko pa3 cpenHsii CKOPOCTh MOJIEKYNBI a30Ta OTJIMYAeTCS OT CpeaHei
CKOpocTH MOJieKyJbl kuciiopoaa? (Y azora B 1,0 pa3 Goubliie)

100.B 6amnone ¢ yraekucibiM razoM nasienue p = 50 arm.  [Ipu temneparype t = 27°C
cpenHee yMCIO coyaapenuil monekyn <z> =1,65-10 ¢! Onpenenuts >ddexrusnbli UHAMETp
MOJIEKYJIBI YTJICKUCIIOTO Ta3a. (28,4 HM).

101.0OnpenenuTs TpaiveHT IUNIOTHOCTH YIJIEKHCIOTO ra3a B MOYBE, €CIM Yepe3 IJIOMaap S
=] M? ee MOBEPXHOCTH 3a BpeMs t= | ¢ B arMocdepy mpomen raz maccoir m = 8-10% kr.
Kospdumment auddysuu D = 0.04 cm?/c (0,02 kr/m?)

102.0npenenuTp TOJNIIUHY CJI0S1 CYTJIMHUCTOM MOYBBI, €CIIX 3a BpeMs t=5 4 uepe3 miomanb
S =1 m? noBepxHocTH Mpoxoaut Temiora Q = 250 k. TemnepaTypa Ha TOBEPXHOCTH MOYBHI {1
= 25° C B HmxkHeM cioe nouBsl =15 °C. (72 cm)

103.CKOIBKO TEIUIOTHI HPOHIET Yepes miomanb S=1 M? MoBepXHOCTH Mecka 3a Bpems t =1
4, eClIM Temreparypa Ha ero moBepxHoctu t1=20°C, a nHa riyoune h =0,5 m - t>= 10°C? (4,83
kJ1xK)

104.0Ompenenuth Maccy raza, npoauddynaupoBaBmiero 3a Bpems t =12 g uepes
TIOBEPXHOCTh MOUBHI IUIomanso S = 10 cm? ecnm koaddumment mudpdysun D = 0,05 cm?/c.
[TnotHOCTH Ta3a Ha Tiayoune h=0,5 m, p1=1,2-10'2r/CM3, a y IOBEPXHOCTHU pz=1,0-10'12 /e,
(2,4-107xr)

105.1Ipn n30TEpMHUUYECKOM PAaCUIMPEHUN BOAOPOJA Maccoi M =1 r npu Temmneparype ¢=7°C
0o0beM rasza yBenuuuics B TpH paza. Onpenenuts padboty pacmupenus. (1,28 k/1x)

106. ITapsr prytu maccoit m = 200 r HarpeBarOTCs IPU MOCTOSIHHOM JasieHuu. IIpu aTom
temriepatypa Bo3pocia Ha AT =100 K. Omnpenenuts yBenuuenne AU BHYTpEeHHEW SHEpPruu
napoB U paboTy 4 pacmupeHuss Mosiekylbsl napoB pTyTH ogHoaToMuble. (1,245 kJlx; 831 JIx).

107.1Tpu agrabaTU4ecKOM pacIIMPEHUH YIIIEKHCIIOTO T'a3a ¢ KOJIMYECTBOM BellecTa V = 2
MOJIb €T0 TeMIIepaTypa MOHU3MIACh Ha 4t = 20°C. Kakyro paboty coBepumi raz? (997 JIx).

108. T'a3 comepmaer muka KapHo. AOGcomoTHas Temmneparypa 7: HarpeBarelis B 2 pasa
BhIlIEe TemnepaTypsl T2 oxnaaurens. OnpeaenuTs K. 1. 1. Takoro mukia. (50%)

109.Cosepmias mukn Kapho, ra3 momyann ot HarpeBarens teruioty Qi=1 x/x. Ckoybko
TEIUIOTHI OBLJIO OT/IAHO OXJIAUTENO0, €CIU K.IL.JA. UAealbHOM TeriIoBoi MamuHbl 25%? (750 J1x).

110.Bo3nyx, 3anumaBmmii o0bemM Vi = 10 1 npu HOpMaJIbHOM aTMOC(EPHOM JaBJICHUH,
Obl1 amuabaTudecku ckat 10 oobema Vo=1 n. KakoBo nmaBimeHue raza mociie cxarus? (2,53
MITa).

111. Onpenenuts paboTy 4 aguabaTHUECKOTO CHKATHS MapoB YIIEKUCIOro ra3a Maccoil m

=110 r, ecnu ipu cxKaTUK TeMIleparypa raza nosbicmiiack Ha AT=10 K. (623 [Ix).

112. O6bem napoB yIiaeKuciIoro ra3a npu aanadaTnyeckoM CXKaTMH YMEHBLIHIICS B 2 pasa,
Kax n3menmnoce naBnenue? (YBeauqmiocs B 2,52 pasa).

113. Tlpu  apuabaTuyeckoM paclIMpeHHH Telus, B3SToro mpu Temmeparype t = 0°C,
o0BveM yBenuuuics B 3 paza. OnpeaenuTs TemepaTypy rasa nocie pacmupenus. (131 K)

114. Onpenenuth K03(GUIMEHT MTOBEPXHOCTHOTO HATSDKEHUSI KACTOPOBOTO Maciia, €Clid B
TpyOKe paguycom I = 0.5 MM oHO mogHsuiock Ha Ah =49 mm. CMauuMBaHHE CUUTATH MOJHBIM.
(33,3 MH/m).

115.0npenenuts cpenHUN AMAMETp Kanujuisipa MOYBbI, €CJIM BOJA MOAHUMAETCS B HEW HA
Ah =49 mM. CMaunBaHue CTEHOK CUMTATh OJHBIM.(0,6 MM).

116. OnpenenuTh BHICOTY TOIHSATHS BOJIBI B CTEOJISIX pACTEHUN ¢ BHYTPEHHUM JUAMETPOM
d =0,4 MM mo1 IeHCTBHEM KalMIUIPHBIX cuil. CMayrMBaHUE CTEHOK CUMTATh MOJIHBIM. (7,34 cM).



117. I'muepun B KanwuisspHo#t TpyOke nmuamerpom d =1 MM momHsuics Ha BeicoTy h =20
MM. OnpenenuTs Ko UIMEHT MOBEPXHOCTHOTO HATSKEeHHs riuiepuHa. CMauuBaHUE CUUTATh
noaHeM. (61,8 MH/Mm).

118. JIByM mapuikaMm OZHOTO pa3Mepa U poBHOM mMacchl M=30 Mr cooOUIUIN IO PaBHOMY
oJTHOMMEHHOMY 3apsiny. Kakoii 3apsa Q Ol cooOIIeH KaxIoMy IIapHUKy, €CIU CHila B3AUMHOTO
OTTaJKWBAHUS 3apsAJ0B YpaBHOBECHUJA CHJY B3aUMHOTO MPUTSKEHHS IIAPUKOB IO 3aKOHY
tarotenus Hprotona? Illapuku paccMaTpuBaTh Kak MaTepuanbHbie Touky. (2,581071° Ki).

119. Tpu onuHakoBeix 3apsga Qi1=Q2=Qs=1 uKn pacnosoxeHsl 10 BepIIMHAM
PaBHOCTOPOHHETO TpeyroibHUKa. Kakol oTpumarensHbiid 3apsa Q HaJ0 MOMECTHTHh B IEHTPE
TPEeYrojbHUKa, 4YTOOBI €ro MPUTSHKEHUE YPAaBHOBECHIJIO CHIIBI B3aWMHOIO OTTaJKHWBaHUS
3apsinoB? (571 nKu).

120. Cuna F B3aumopeiicTBusi Mexay AByMs TouedHbIMH 3apsiaamu Q1=2 HKn m Qz=1
uKu1, pacnionoxennsiMu B Bojie, paBHa 0,5 mH. Ha kakom paccrostnuu Haxonsarcs 3apsiasi? (0,67
MM).

121. B aneMeHTapHON T€OpUH aTOMa BOJOPOJAA IPUHUMAIOT, YTO 3JIEKTPOH BpallaeTcs BO
KpyTr sijjpa Mo KpyroBoil opOute. OmpenenuTh 4acTOTy BpAIICHUS AJIEKTPOHA, €CIH PaJnyC
opbutsl I =5.3-108 cm. (6,58-10° ¢ ™).

122. Ha menkoBoi HUTH MOABEUIEH Maj€eHbKUI mapuk maccod m = 0,1 r, Hecymuil Ha
cebe 3apsa Q. Ecnu Ha paccrostHum I' =7 ¢M HUKE IIapUKa MOMECTUTH TaKOW XKe 3apsil, TO CHiIa
HATSKEHUs yMEHbIINTCA B 2 pasa. Haiitu 3apsn mapuka. (5/3-108 Ko)

123. JIBa pa3HOMMEHHBIX TOUEUHBIX 3apsija MPUTATUBAIOTCS B BaKyyMe€ Ha pacCcTOSHUU [
=10 cM c Takoil ke CwiIOH, Kak U B KepocuHe. Omnpenenntb, Ha KaKOM pacCTOSHUU
pacrionararotcsi 3apsiasl B kepocune. (7,08 cm).

124. Ha wmenkoBod HUTU B BO3Ayxe mojsemieH mapuk maccoi m =100 wmr. [lapuxy
coobmien 3apan Q:=2 uKi. Ha xakoM paccTOSHUHM OT HETO CIeIyeT MOMECTUTh CHU3Y 3apsan Q:
= - Q1 yTOOBI cHJIa HATSHKEHUSI HUTH yBEIUYMIach B 2 paza? (6,06 Mm)

125.Ha xakoM paccCTOSIHMM I JIpyr OT JApyra cleJyeT HOMECTUTh JiBa OJHOMMEHHBIX
TOYEYHBIX 3apsjia B BOJE, YTOOBI OHM OTTAJIKHBAJIUCH C TAaKOM K€ CHJION, C KaKOW 3TH 3aps/ibl
OTTAJIKMBAIOTCS B BaKyyMe Ha pacctosiHuu =9 cm? (lcm)

126. B snemeHTapHON TE€OpUM aTroma BOJOPOJA INPHHHUMAIOT, YTO 3JEKTPOH BpAaIlAETCs
BOKPYT sijpa MO KpyroBo opbOute. Onpenenutb paguyc OpOUTHI, €CIIM 4YacTOTa BpallleHUus
anektpona N=6.5-10"° ¢, (53 mm)

127. Paccrosuue d mexay 3apsaamu Q1=100 vKnm u Q2 =-50 uKn paBrHo 10 cm.
Onpenenuts cunbl F , nefictByromtyto Ha 3apsa Qs=1 MK, orcrosimuit Ha ri=12 cm ot 3apsaa
QimHa r=10 cm ot 3apsa Q2. (51 mH).

128. IBa Toueunsix 3apsaa Q1=1,6 uKin u Q2 = 0,4 HKu1 pacnosoxensl Ha paccTosHUU
=12 cM npyr ot apyra. I'ne Hamo MOMECTHUTh TPETUH MOJOXKHUTEIBHBIN 3apsn Q, 4ToOBl OH
okazascs B paBHOBecuu? (Mexy 3apsiiaMu Ha pacCTosiHUU 8 cM oT 3apsiaa Q1)

129. DnekTpoH BIETEN B OJHOPOJHOE ToJie C HampspkeHHOocThio E =20 kB/m B
HalpaBJIeHUU €ro CUJIOBBIX JTMHMNA. HauanbHas ckopocTe 3nmekrpoHa v =1,2 Mwm/c. Haiitu
yCKOpEeHue, MpruodpeTaeMoe MEKTPOHOM B TI0JIE, M CKOPOCTh M0 uctedenuu Bpemenu t = 0,1 He.
(-3,51-10% m/c?)

130. ITone, co3nannoe ToueunsiM 3apsaoM Q = 30 KL, peiictByer Ha 3apsg Q1= 1 uKo,
MOMEIIEHHBI B HEKOTOpOW Touke mons, ¢ cwioi F = 0,2 mMH. Haiitu HampsokeHHOCTh U
MOTEHITMA B ATOM TOUKe, a TaKxke paccrosHue ee oT 3apsna. (200 kB/m; 7,3 kB; 3,68 cm)

131. JIBa 3apsna Qi1=1 uKn n Q2 = -3 HKn naxoasrcs Ha paccrossauu | =20 cM apyr ot
apyra. HailTu HanpspKeHHOCTh M MMOTEHIMA B TOUYKE IOJIS , PACIIONOKEHHON Ha MPOIOJIKEHUH
JIMHUH, COeIMHSIONIEH 3aps/bl, Ha paccTossHuM =10 cMm oT nepBoro 3apsaaa. (600 B/m; 0)

132. Ha 3apsa Q1=1 uKu, Haxoasmuiics B mosie Touednoro 3apsaa Q Ha paccrosauu =10
CM OT Hero, nojue aeictByer ¢ cwioi F =3 mxH. Onpenenuts HaNpsKEHHOCTh M MOTEHIMAT B
TOYKe, T1ie Haxoautes 3apsia Q1. Halitu takke 3Hauenue 3apsna Q. (3 kB/m; 300 B; 3,3 uKun).



133. [IBa 3apsima Q1=-10 uKx u Q2 =20 uKun naxoxsrcs Ha paccrostauu | =20 cm npyr ot
npyra. HailiTu HampspkeHHOCTh W MOTEHUHMAN TOJIsl, CO3JAaHHOIO STHUMH 3apsiaMH, B TOUKeE,
pacroI0KEHHOW MEXAY 3apsJaMy Ha JIMHUU, COEIMHSIONIEH 3apsabl, HA PACCTOSIHUM I =5 CM OT
nepBoro u3 Hux. (4,4 kB/m; -600 B).

134. Iea 3apsga Q1=30 uKnu Q2 =-30 uKn pacnonoxensl Ha paccrostaun | =25 cm
Ipyr ot papyra. HalTh HanpsskeHHOCTh M NMOTEHLIMAJI B TOYKE, JeXauled Ha MpsMOM,
COCIMHAIONICH 3apsbl, HA pacCTOSHUM I = 5 cM oT nepBoro 3apsaa. (115 kB/m; 4,05 xB)

135. Paccrosane I Mexnay JnaByMs ToudeuHbIMH 3apsgamu Qi1=1 uKmu Q2 = - 30
HK1 paBHO 20 cM. HailTu npoTsyK€eHHOCTh M NMOTEHIMAJI B TOUYKE JIEXKAIIEH TOCEPEANHE MEXIY
3apsnamu. (27,9 kB/m; -2,61 kB)

136. [Ba 3apsna Q:1= -1 uKun u Q2 =30 uKu Haxomsarcs Ha paccrosiHuu | =12 cm apyr ot
Ipyra. BblUMCINTH HANpsHKEHHOCTh IMOJS B TOUKE JIeKallell MocepequHe MEexAy 3apsiIaMu.
Onpenenutb TakKe HANPSHKEHHOCTh IOJIS B 3TOM TOYKE, €CJIM MEPBBIA 3aps]l MOJIOKUTEIbHBIN
(100 kB/m; 50 xB/m)

137. DnekTpuueckoe moje co3aaHo AByMs TodeuHbiME 3apsaamu Q1=50 K n Q2 =100
HKn. Paccrosnue mexny 3apsnamu L=10 cm. ['1e 1 Ha KakoM paccTOSHUU OT MEPBOTrO 3apsa
HAXOJUTCS TOYKA, K KOTOPOW HAINpsKEHHOCTh NoJs paBHa Hymo? (Ha nmpsmoii, coennusromein
3apsnbl; 4,2 cM)

138. JIBa 3apsma Q1=-10 uKn u Q2 =20 K pacnonoxxensl Ha paccrostauu L =20 cm apyr
oT apyra. HaliTu HampspDKeHHOCTh W TMOTEHIMAN B TOYKE, JIeXKalled IMOoCepeuHE MEeXay
3apsimami. (27 kB/m; 0,9 kB)

139. 3apsan Q =1 uKn nmepemerniaercs moj ACHCTBUEM CHII MMOJIS U3 OJHOW TOYKH ITOJS B
Jpyryio, Ipu 3TOM coBepaetTcst padora A = 0,2 mx/[x. Onpenenuts pasHOCTh MOTEHIMATIOB
9TuX Touek mojs. (200 B).

140. Kakyio pa3HOCTh MOTEHIMAJIOB JOJDKEH IMPOWTH 3JEKTPOH, 4TO OBl MPHOOpECTH
ckopocTh L =20 Mwm/c? (1,14 xB).

141. IBa 3apsga Q1=3 uKun u Q2 =1,2 uKxn maxomsrcs Ha pacctosauu L=10 cMm mpyr ot
npyra. HailiT HampspKeHHOCTh TMOJISE Ha TPOAOJDKEHUM JIMHUHM, COCIUHSIONICH 3apsiibl, Ha
paccTosiHUU I = 6 cM OT BTOpOro 3apsiaa. OnpenenuTh TakkKe HaNpsDKEHHOCTh B ATOM TOUKE,
ecJy BTOpOit 3apsin oTpunatensuselil. (4,05 kB/m; 1,95 kB/m)

142. DnexTpoH, HadallbHas CKOPOCTh KOTOporo vo=1 Mwm/c, Bieren B OIHOPOIHOE
3NIeKTpUUecKoe Toje ¢ HanpspbkeHHocThio E=100 B/M Tak, 4To HavyajlbHasi CKOPOCTh 3JIEKTPOHA
IPOTUBOINOJIOKHA HaNpsHKEHHOCTU NoJis. HallTu sHepruto aekTpoHa 1o UCTEYEeHUH BpPEMEHH t
=10 ne. (6,33-10%° JIx).

143. Toueunsii 3apsinm Q co3maeT B TOUYKe, HaXONAIIUKcS Ha pacctosHuu =10 cMm oT
3apsja, noje ¢ HampsbkeHHocThlo E = 1 kB/M. Haiftu moreniman mosns B 3TOH TOYKe U CHILY,
neiictByromntyto Ha 3apan Q1= 2 uKu, momemienHslid B 3Ty Touky nois . (100 B; 2 mxH).

144. JIBa Toueunsix 3apsna Q1= 1 MmxKm u Q2 = 2 mxKn Haxonsrcs Ha pacctosHuu I = 40
cMm. Kakyio paboTy Hajgo coBepuIUTh, YTOOBI COMM3UTH UX 10 paccTosHus =20 cm? (45
MJIx)

145. Tlone co3mano TouedyHbIM 3apsaoM Q. B Touke, oTcTosmiel oT 3apsiaa Ha pacCTOSTHUH
r = 30cwm, HanpsbkeHHOCTh nost E=2 kB/M. OmnpenenuTh noteHuan ¢ B 3Toi Touke u 3apsag Q.
(600 B; 20 uKn).

146. 3apsan Q1=10 uKn co3maer snekrpuueckoe mnosne. Kakyio paboTy coBeplIarOT CHIIBI
3TOrO TOJs, eclii OHO mepemecTHT 3apsya  Q» =1 HK BHONE CHIIOBOW JIMHUM W3 TOYKH,
HaxoJsmumiics ot 3apsaaa Q1 Ha paccTostHHH [1=8 ¢M, 10 pacctosHus 2 =1 m? (1,04 mx/x).

147. B mone toueyHoro 3apsiaa Q1 U3 TOYKHU, OTCTOSIIECH Ha PACCTOSAHUU 1=5 CM OT 3TOr0
3apsja, JIBMDKETCS BIOJNb CHJIOBOM JMHUHM 3apsia Qi, ecnu mpHu mnepemenieHuH 3apsga Q2 Ha
paccTtosiHuM S = 5 cM noJieM coBepiieHa padora A =1,8 m/Ix. (20 uKi)

148. Paccrosinue rh mexxay ABymsi ToueunbiMu 3apsigamu - Q1=10 uKn u Q2=3 uKn
paBHo 30 cm. Ompenenuth paboOTy, KOTOPYIO HAI0 COBEPIIUTH, YTOOBI COMU3HUTH 3apsbl 10
pacctostHus =10 cm. (1,8 mx/[x)



149. 3apsxenHas karenbka xkuakoctu macco m = 0,01 r HaxoAUTCS B paBHOBECHH B I10JI€
TOPU30HTAIBHO PACIOJIOKEHHOTO IUIOCKOTO KOHJEeHcaTopa. PaccrosiHMe MeXIy IIacTUHAMU
koHjeHcatopa d = 4 MM, pa3HOCTh MoTeHIMaIoB Mexay Humu U =200 B. Onpenenuts 3apsj
kanenbku. (1,96 uKir)

150. ITnockuii KOHAEHCATOP C MIOMAAbI0 mIacTHH S =100 cM? M PACCTOSHMEM MEXIY
aumu d =2 MM 3apsbkeH 10 pasHoctd motenimanoB U = 400 B. Haiitm sHepruio moss
KOH/JICHCATOPa, €CIU AUDIEKTPUK MEX]y IIIaCTUHAMH Bo3AYyX. (3,54 Mk /[x)

151. 3apsbkeHHas dYacTUIla, TPOHIS HEKOTOPYIO Pa3HOCTh MOTCHIIMAIOB, IpHoOpena
ckopocth v =2 Mwm/c. Kakyro pa3HOCTh MOTEHIIMAJIOB, MPOILIA YaCTUIA, €CIIU YACTbHBIN 3aps
ec (otHomeHue 3apsiaa Kk Macce) Q/m =47 mKn/kr? (42,6 kB).

152. Mexay miacTHHaMHU IJIOCKOI'O KOHJEHCATOpa HaXOJIUTCS IUIOTHO IpHIIEraroImas K
HUM 300HUTOBAs Mu1acTiHa. KoHaeHcaTtop 3apsbkeH 10 pasHocty noteHnuanoB U=60 B. Kakosa
OyZIeT pa3HOCTh NOTEHLUAJIOB, €CJIM BBITAIIUTH 300HUTOBYIO IUIACTUHKY U3 KoHJeHcaTtopa? (180
B)

153. 3apspkeHHas yacTHIa, YACAbHBIN 3apsa koTopoit Q\m = 47 mKu/kr, nporinia pa3HOCTh
norenuuanoB U=50 kB. Kakyro ckopocTs mpuoOpena yacTuiia, ecid HaudaldbHas CKOPOCTh €€
nmerkeHus vo=0 m/c? (2,17 Mwm/c)

154. TInoCKuit KOHAEHCATOP ¢ pacCTOsiHUEM Mexay rutactuHamu 0 = 0,5 cM 3apspkeH 110
pazHoctu noteHiuanoB U =300 B. OmnpegenuTs 00BEMHYIO IJIOTHOCTb 3HEPIUU  IIOJIA
KOHJICHCATOPA, eCIN AMAIEKTPHK — cimropa. (111 mx/m°)

155. Pa3HOCTh NOTEHLMANOB MEXIy IUIACTUHAMU ILIOCKOro KoHjaeHncatopa U=120 B.
[Tnomane Kaxaoi maacTunel S=100 cM?, paccrosHue Mexay Humu 0=3 mm. Haittum 3apsn
K10 TUTACTUHBL; MEXY TJIAaCTUHAMU HaxoauTcs Bo3ayX. (3,54 uKun)

156. Konnencatopy, emkoctb kotoporo C =0,5 mMx®, coobmen Q =3 uKiun. Onpenenuts
sHepruio noiis kouaencaropa. (0,9 ullx)

157. Tlnockuii KOHEHCATOP, PACCTOSIHUE, MEXY IUIACTUHAMH ~ KOTOPOTO d =2 mm,
3apsikeH 10 pasHoctu noreHuuanos U = 200 B. {usnextpuk papdop. Haiitu HanpsokeHHOCTh E
1 00BEMHYIO IIIOTHOCTh YHEPTHH ® TIoNs KoHaeHcaTopa. (100 kB/v; 221 mx/m°)

158. Pa3HOCTh MOTEHIIMATIOB HA TIacTHHaX miockoro konaencaropa U=300 B. [lmomanp
kakmoi mractuEel S =100 cM? u 3apsn Q =10 wKn. Onpenenuts paccTosiHuEe MEXIY
wiactuHamu? (2,65mm)

159. Tpu conpotusnenus =12 Om, r.=4 Owm, rs=10 Om coeanneHs! napamiensHo. Ooumii
tok B ienw | = 0,3 A. Halitu cuimy Toka, HayIiero yepe3 conpoTuiieHue 13. (69 MA).

160. 1Ba nucrounuka Ttoka 3. A. ¢. E1=1,6 B u E2=2 B ¢ BHYTpeHHMMH CONPOTHUBIICHUSIMU
r1=0,3 Om u r=0,2 OM, coearHEHHbBIE TOCIEI0BATENLHO, JAIOT BO BHEIIHIOO LIEMb TOK CHJION |
=0,4 A. OnpenenuTs CONMPOTUBIEHHE BHemIHe# memnu. (8,5 Om).

161. Amnepmerp c conporusienueM I = 0,02 Om paccunTaH Ha U3MEPEHUE CUIIBI TOKa JI0 |
=1 A. KakoBo JOMKHO OBITh CONPOTHUBIEHUE IIYHTA, YTOOBI ITUM MPUOOPOM MOXKHO OBLIO
u3MepuTh Tok cuioit a0 | 1=10 A. (2,22 mOwm)

162. Ucrounuka TOKa 3. 1. ¢. E=1,5 B pmaer Bo BHemHIo mnenb Tok cuioil | =1 A.
BuyTtpennee compotuBienune wucrouHuka Toka r = 0,2 Om. Omnpenenuts kKo3(hduuueHT
MOJIE3HOTO ACHCTBHS UCTOYHUKA TOKa. (86,6%)

163. JlBa nyeMeHTa C OJMHAKOBBIMM 3. 1. ¢. E=1,6 B 1 BHyTpeHHMMH CONPOTHUBIICHUSIMHU
rn=0,2 Om u r=0,8 OM coeauHEHbl MapauieIbHO W BKJIOYEHbl BO BHEIIHIOIO LEMb
conpotusienueM 1=0,64 Om. Haiitu cuiny Toka B uenu. (2 A)

164. UYepe3 rpaduroBblii mpoBogHUK B (opme mnapamienunena umHod L=3 cMm wu
TUTONIAJIBI0  TTONepeyHoro cevueHus S=30 MM?  maer Tok cwioir | =5 A. Haiitn mamenue
HanpsDKeHUs1 Ha KOHIAX rpauToBOrO npoBojaHuka. (19,5 mB)

165. D. 1. c. 6arapen E=50 B, BuyTpennee conmporusienue r=3 Om. Haiitu cury Toka B
LEeNyd U HalpspKeHHE, MOoJi KOTOPhIM HaXOAUTCSl BHEIIHSAS 1eMb, €CIU €€ conpoTuBieHue r1=17

OMm. (2,5 A; 42,5 B)



166. Kakoe 106aBoYHOE COMPOTUBIICHUE HA/IO BKIIOYUTH MOCIEIOBATENILHO C IAMIIOYKOH,
paccuntanHo Ha HampsbkeHue U =120 B u momuocts N = 60 BT, yToOBI OHa maBana
HOpMaslbHbIM Hakanl npu HanpspbkeHun Ui= 220 B? Ckoiabko METpOB HMXPOMOBOM IIPOBOJIOKU
nuamerpoMm d = 0,5 MM MOHATOOHUTCS HAa U3rOTOBJIEHHE Takoro comporusienusn? (200 Owm; 39,3
M)

167. DnekTpomoTop, moTpebstomuii Tok [ =10 A, pacmnoniokeH Ha paccTossHuM 1=2 KM OT
reHeparopa, gatomiero Hampsbkenue U = 220 B. MoTtop coeauHeH ¢ Te€HepaTopoM MEIHBIMU
npoBoAaMu. HaliTu ceuenne moaBoAsIIMX MPOBOJOB, €CIIH MOTEPS HAMIPSHKEHUS B TpoBojax §%.
(38,8 Mm?).

168. Kakoii JJIMHBI HY)KHO B3Th HUKEIMHOBYIO IPOBOJIOKY cedeHreM S=0,05 mm? s
YCTPOMCTBA KUTISATUIBHHUKA, B KOTOPOM 32 BpeMsi t =15 MUH MOXHO BCKHUIISITUTH BOJLy 00BEMOM
V =1 n, B3saryto npu temmeparype t1 =10°C? Hanpsokenue B cetu U =110 B, k. 11. 1. KUIISATHIIb-
Huka 1 = 60%. (2,2 m).

169. OmpepenuTh MOIIHOCTP M CHJIY TOKa, MOTPEOIIEMYI0 3JIEKTPOMOTOPOM,
OPUBOJALIMM B JEHCTBHE HACOCHYIO YCTAHOBKY, CHAOXaroIlyl0 BOJOH >XKMBOTHOBOIYECKYIO
dbepMy ¢ cyTouHBIM pacxonoM Boasl ooseMoMm V=30 m3. Bona nomaercst Ha Beicoty h =20 m. K.
. 1. yctaHoBku 1 =80%, Hampspkenue B cet U = 220 B, motop pabotaer t = 6 1 B cytku. (0,91
kB; 4,14 A)

170. B memHOM IPOBOJIE JIMHOH 1= 2 M M MIIomapko nonepedysoro cedenus S=0,4 Mmm2,
uaer Tok. Ilpu sTom B Kaxkayro cekyHay Bbwiensere» temnora Q=0,35 JIx. Cxkonbko
AJIEKTPOHOB TMPOXOAUT 4YEepe3 IIONEpPEeYHOE CEYEHHE OSTOro MpoBoAHMKAa 3a t =1 c?
(1,27-10% siexrpon/c)

171. Ompeaenutb TeMIiepaTypy IMOYBBI, B KOTOPYIO IOMEIIEHA TepMoIapa Keje30 —
KOHCTaHTaM ¢ moctostHHON o =50 MkB/°C, ecnm cTpenka BKIIOYEHHOTO B IEMb TEPMOIAPHI
rajgpbBaHoMeTpa ¢ 1eHou nenenus 1 MKA u comporuBienueM r =10 Om otkionsierca Ha 40
neneHuil. Bropoil cnail TepMonapsl norpyxeH B Tatouiui sien. ConmpoTUBIEHHEM TepMOMapbl
npeHedpeus. (8° C)

172. Tepmomapa c¢ compotuBieHueMm r1 = 6 Om u moctosHHoil o = 0,05 mB/rpan,
TIOIKITIOYEHa K TaJbBAaHOMETPY C COMPOTHBIEHHEM r2=14 OM m dyBcTBUTENBHOCTHIO =108 A,
Onpenenutb MUHMMAJIbHOE M3MEHEHHE TEMIIEpaTypbl, KOTOPOE MO3BOJSET OINPEACIUTh 3Ta
tepmomnapa. (0.004 K)

173. Cuna Toka I B 1emnu, cocTosieit U3 TepMOnapbl C CONPOTUBICHUEM rn=4 Om u
rajgbBaHOMETpa ¢ conpoTuiieHrneM rz = 80 Om, paBHa 26 MKA Npu pa3HOCTU TEMIIEPATYp CIacB
At =50° C. OnpenenuTh NOCTOSIHHYIO Tepmonapsl. (43,8 mxB/°C).

174. Opnun cnait Tepmonapsl ¢ mocrosiHHOM o =50 MxB/°C nomeliieH B neus, Jpyroi — B
taromuit eq. CTpenka rajbBaHOMETPa, NOJAKIIYEHHOTO K TepMonape, OTKJIOHWIACh MPU 3TOM
Ha n = 200 nenenuii. OnpenenauTs TEMIEpaTypy B M€Y, €CIU CONPOTUBIIEHUE T'aJIbBAHOMETpA
BMecTe ¢ Tepmonapoil r =1 OM, a 0JJHO AEJIEHUE €ro IIKaJIbl COOTBETCTBYET CHJIE TOKA B 1 MKA
(4yBCTBHUTEIIBHOCTD TAJIbBAHOMETPA). (40° C).

175. Tepmomapa mMeap — KOHCTaHTaH compoTuBieHueM r1 = 10 OM mpucoenvHeHa K
ranbBaHoMeTpy comnpotrusieHueM 1z =100 Om. OmumH cnmail TepMmomapbl HaXOIWUTCA IpPH
temriepatype t1 =22° C, apyroil momemnieH B ctor ceHa. Cuna Toka B menu I = 6,25 MKA.
[Mocrosauas Tepmonapsl o = 43 MxB/°C. Onpenenuts Temneparypy cena B crore. (37° C).

176. Cuna toka | B memu, cocTosiiedl U3 TepMmorapbl compoTuBieHueM ri= 4 Om u
rajpBaHomeTpa ¢ conpotusieHrueM r2 = 80 OM, paBHa 26 MKA TIpu pa3HOCTH TEMIIEpATyp CIIacB
At =50° C. Onpenenuts nocTostHHyto Tepmonapsl. (44 MxB/C).

IIpouenypa oneHuBaHHUS KOHTPOJIbHBIX padoT
OOyuaroniyecs: BBINOJHAIOT KOHTPOJIbHBIE PaOOThI CAMOCTOSITENBHO IOCIE H3YyYSHHS
orpezeNeHHON TeMbl. B cocTaB KOHTpOJIbHOU pabOThl BXOJAT HE TOJIBKO CTaHAApPTHBIC 3ajauu,
HO M 33/1a4¥ C MPAKTUYECKUM cojiep:kanueM. KoHTponbHas paboTa cOCTaBISeTCS 110 BapHAHTAM.
[Ipu oueHke ypOBHSI BBIIIOJHEHHUS KOHTPOJIbHON pabOThI, B COOTBETCTBUH C MOCTaBICHHBIMU
HeSIMA M 3a7jadaMd Uil TaHHOTO BUJA y4eOHOW JeSTeNbHOCTH YCTAHOBJICHBI CIIEAYIOIINE



KPUTEPUU:

— YMEHHE CaMOCTOSITENIbHO MpOaHAIM3UPOBATh YCIOBHE KaXJAOW 3aqaud U BHIOpaTh
METO/| PEIICHHUS;

— YMEHHeE MIPaBUIIbHO U JIOTUYHO MTPOBECTHU PELICHHUE 3a/1a4;

— CJIeNIaTh TOYHBIC PACUETHI U TIOJYYUTh BEPHBIN OTBET.

[Ipu oneHke ornpenensieTcs MOCIE0BATEILHOCTD U JIOTUYHOCTh IPUBEIEHHBIX PacyeTOB
B 3ajaue, Ka4eCTBO PEIICHUs, MOITYYCHHE MPABHIBLHOTO OTBETA, YHUCIO M XapaKTep OMIMOOK
(CyIIecTBEHHBIE WJIH HECYIICCTBEHHBIE).

[To pesynbraraM BBITIOJHEHUS KOHTPOJBHBIX pPAabOT OOYyYaromeMycsi BBICTABISETCS
OIICHKA.

Kputepun onieHKu KOHTPOJILHOMH PadoThI

BricTaBnsiercs oneHka:

— (SATH», €CM O0YyYaroUIMiicsl TOKa3ajdl yMEHHE CaMOCTOSITEIBHO IPOAHATU3UPOBATH
yCIIOBUE KaXJOM 3aJaud W BBIOpaTh METOJ pEILICHHUS; BCE 3aJaud pElIeHbl BEepHO Oe3
JIOTUYECKHX OIIHMOOK;

— «UETBIpE», €clii 00yJaroUIHiics MMoKa3al YMEHUE MPaBUIBHO U JJIOTHYHO HUCIIOJIb30BATh
(GbopMyJIBI U METOABI PEIICHUS, HO TOMYCTUII HE O0JIee IBYX OIIHUOOK.

—«Tpu», eciau  o0yyarouuiics  mokazan — crnaboe  yMEHHE — CaMOCTOSTEIbHO
MPOAHATM3UPOBATh YCIOBHE KaXIOH 3aJadydl W BLIOpaTh MPaBWIBHBIA METOJ] pEIICHUS,
HEMPaBWJILHO BHIOPA OJHY WM 1B (DOPMYIIbI, TOMYCTHII BHIYUCIUTENbHbIE OIIUOKH;

— «JIBay, €CIU OOYyYaroIIUICs perni mpaBuiibHo MeHee 50% 3amanmii;

— «OAHMHY, €clIi 00YUaIOIIUICS HEe MPUCTYNANI K PEIICHUIO 3a/1aHUH.

Bomnpocsl quist 3amuThl pedepara

1. Kakoe siBneHue (mporecc, 3aK0H) JIEKHUT B OCHOBE pacCMaTpHUBAaEMOro BOIIpoca.

2. Kakoe 6uonoruueckoe AecTBUE OKa3bIBaET HU3ydaeMoe SIBJICHHUE.

3. Kakoe npumMeHeHHne HaXOJIUT M3ydaeMoe sIBIIEHHE B MPAKTUKE C/X MPOU3BOJACTBA, MEAUIINHE
WM BETEpUHAPUU.

4. ChopmynupyiiTe OCHOBHOM (pU3HUECKUIl 3aKOH JISKAIIUN B OCHOBE U3y4aeMOro SIBJICHUS WU
mporecca.

5. Kakumu ¢usndyeckuMmu cBoiicTBaMH 00J1a/1a10T MaTe€pUabl, O KOTOPBIX BBl pacCKa3alu.

6. B ueM 3akirouaeTcst IpUHIMIT MEXaHW3Ma JCHCTBHUS YCTPOICTBA, O KOTOPOM BBI PaCCKa3alIH.
7. Kak M0OxHO ocnaOuTh (ycuiauTh) 3¢ ¢dexT AelcTBUS SBICHUS WM Ipolecca O KOTOPOM BbI
pacckaszai.

8. UTo HOBOTO BBI Y3HAJIHU, KOTJja TOTOBUJIM JOKIAL.

9. Kak paccmarpuBaemMoe BaMu siBI€HUE (IIPOLECC, 3aKOH, YCTPOMCTBO) MOXET OBITh
UCIIOJIb30BaHO B Ballei Oynymieil npodeccuoHalbHOM IesITeIbHOCTH.

10. Kakue ucrounmku uHQPOpMAIUHA, KOTOPBIE BBl MCIOJB30BAIA MPHU MOATOTOBKE pedepara,
0oJIbIIIE BCErO BaM MOMOTJIM M COJIeprKalii OoJiee MOJIHYI0 U MHTEPECHYIO [T Bac MH(OpMaIuio.
11. TTouemy BBI BEIOpaI UMEHHO 3Ty TEMY JIJISi COOOIIICHUSI.

IIpoueaypa ouenunBanus pedepara

Ha zamury pedepara, cocTosmyro U3 A0KIala U OTBETOB HA BOMPOCHI, oTBoauTcs 10-15
MUHYT.

IIpu ouenke pedepara UCIONB3YeTCs CIEAYIOUINE KPUTEPUH:

— COOTBETCTBHE pedepara 3asBICHHON TeMe, IIOCTABICHHOM 1IeJIH U 3a7a4dam;

— NMPOOJIEMHOCTh TEMBI WIIH €€ aKTyaJIbHOCTh;

— HOBHU3HA WX OPUTHMHAJIIBHOCTD IMOJIYYCHHBIX PE3YJILTATOB,

— IIyOWHA U MTOJTHOTA PACCMOTPEHHSI TEMBI;

— JlIoKa3aTebHast 6a3a, apryMEHTHPOBAHHOCTb, 00OCHOBAHHOCTh BBIBOJIOB IO TEME;

— JIOTUYHOCTh, CTPYKTYPUPOBAaHHOCTD, IIEIOCTHOCTh U3JI0KEHUs pedepara,



— peueBas KynabTypa TpH 3ammre pedepara (CTHIb H3JI0KCHHS, SICHOCTh, YETKOCTb,
JAaKOHUYHOCTh, KpacoTa s3bIKa, y4eT ayJAMTOPUH, SMOIMOHAJIBHBI PUCYHOK pEYH,
JIOXOIYUBOCTh, IyHKTYaJIbHOCTh, HEBEpPOATbHOE  COMPOBOXKICHHWE, OXHUBJICHHE PEUd
adopu3zMamMu, IpUMEPaMH, IUTATAMH | T.]1.);

— UCTIOJIh30BAaHUE CCHUIKH HAa MH(OPMAIIMOHHBIC PECYpPCHI (CAlTHI, IUTEPATypa);

— HaTJIATHOCTh U IIPE3EeHTA0EIBHOCTh (€Ccu TpeOyeTcs);

— CaMOCTOSITEIBHOCTh CYXKICHUH, BJIaJICHUE MaTepHalioM, KOMIETCHTHOCTh IO TEME
pedepara.

Ecnu 3amuta pedepara cBOIUTCS K KPAaTKOMY COOOIIEHUIO 5 — 7 MHHYT M HE MOXKET JaTh
TIOJTHOTO TIPEJICTABJICHUS O TIPOBEICHHON paboTe, TO OLIEHUBAIOTCSI OTBETHI HA BOIIPOCHI.

Kpurepum ouenkn

3a 3ammTy pedepaTa BHICTABISACTCS OLICHKA!

«3auTeHo», eciau pedepar COOTBETCTBYET KPUTEPUSM IPOLEAYpbl OLIEHUBAHUS U
0o0yJaromuicss OTBETHWJI Ha BCE NPEJIOKEHHBIE BOMPOCHI MPABWIBHO, YETKO, yOEIUTEIBHO,
[I0Ka3aB XOpOILIKE 3HaHUs 110 TeMe pedepaTta U IPOJAEMOHCTPUPOBAI BIaICHUE MAaTepUAIIOM;
«He 3auteno», ecnu pedepat He cooTBeTCTBYET OObIIEH YacTH KPUTEPUEB IIPOLIEAYPbI
OLIEHUBAHM U 00yJaroIUiicsl OTBETUI HE HA BCE NMPEATI0AKEHHbIE BOIPOCHI,
IPOJEMOHCTPUPOBAI HEMOJIHOE BJIaZIEHHE MAaTEPUATIOM I10 TEME pedepara, 10IMyCTUI HECKOIbKO
CYIIECTBEHHBIX OIIMOOK IIPU OTBETE.



