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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHUSs 10 JUCHUILINHE (MOAYJIIO),

COOTHECCHHBLIX C IVIAHUPYEMBIMHU pE3yJbTaTaMHU OCBOCHUS 06pa3OBaTeJIBHOﬁ

NPOrpaMmblI
Koow pe3yJbTaThl VIHAMKATOD JOCTHIKEHHUS IlepeyeHb NJaHUPYEMBIX Pe3yJabTATOB
KomnemeH
uuii 0CBOEHMHS KOMITCTEHIIHH 00y4YeHHus 10 TUCHUTIJIMHE
3namo:
- COBPEMEHHBIE ¢buznyeckue
IpelICcTaBlIeHUsT 00  OKpYy)Karollem
YeJIOBEKa COBPEMEHHOM ~ MUDE;
- (dyHmaMeHTanbHBIE  (UINYECKUE
MIOHSITHSI; 3aKOHBI U SIBJICHHS, TPAHUIIBI
WX MPUMEHUMOCTH,
- HA3HAYCHWE W TPUHIIUIBI JICHCTBUS
BOKHEUIINX (U3MUECKUX MPUOOPOB.
Ymems:
-  TPUMEHATH PA3IUYHBIC  METOJbBI
Cnocoben (Gu3ndeckux M3MepeHui U 00paboTKH
HCIIOJIb30BATh B OKCIEPUMEHTAILHBIX TAHHBIX,
pO(HECCHOHABHO - OOBACHATHL OCHOBHBIE HAOIIOIaEMBIE
n - ACATCIPHOCTH IIPUPOJHBIE U TEXHOTCHHBIC SIBJICHUS U
METOJBI - PCIHCHUS 3 PeKTHI c TIO3HIINN
3afad ¢ (GyHIaMEHTAIBHBIX GusnUecKux
UCIOJB3OBAHUEM | Y TI.5o k.4 McTiONs3yeT | MpecTaBIeHHil;
BPEMCHHOT
C% PCMCHHOTO 3HaHHS OCHOBHBIX - 3amuchIBaTh  yYpaBHEHHS s
000pyIOBaHHSI
PYX p 3aKOHOB (PU3UKH ¢usndeckux BenudynH B cucteme CU.
npu a3paboTke
p pasp HEOOXOIUMBIX IS Pemarsb 3a1aun U3 pa3InyHbIX pa3eioB
OIIK-4 | noBrix )
. peIlIeHHsI CTaHIapTHBIX buzukwy,
TEXHOJIOTHH u .
3a/1a4 B 00J1aCTH - paborarb ¢ amnmapaTtypod i
UCIIOJIb30BATh . .
COBPEMEHHYIO npodeccuoHaTbHON ?{HSI/I‘I@CKHX HCCIIe/0BaHMu .
npodeccronampiy | ACTTEIPHOCTH POBOIUTH (U3HUECKUIN OKCTIEPUMEHT
10  METONOIOTHIO U OLICHUBATh NMOTPEIIHOCTh U3MEPEHUI;
I TpOBeeHHs - BBIICNATH KOHKpETHOe (u3nueckoe
SKCIIEpHMEHTAbH collep’)kaHue B MPHUKIAIHBIX 3aJadax

BIX HCCIIECIOBAHUI
U HHTEpIpeTanuu
HX Pe3yJIbTaTOB

pohecCUOHaTbHOM e TEIbHOCTH.
Bnaoems:

- HAaBBIKOM MPOBEACHUSA (HU3HUECKOTO
SKCIIEPUMEHTA, B TOM YHCJIE IPABHIIBHO
9KCIUTYyaTUPOBATh OCHOBHBIE MPHUOOPHI
u o0opynoBaHHE B  COBpPEMEHHOM
(bu3HIecKoii 1abopaTopuH,

- HaBBIKOM 00paboTKn u
UHTEPIPETUPOBAHUS pe3yJIbTaToB
IKCIIEPUMECHTA,;

- HAaBBIKOM TIIPUMCHCHUA OCHOBHBIX
MCTOJ0B (1)I/I3I/IKO'M8.TGM8.TI/I‘ICCKOFO
aHaJIM3a JJIA peuicHus
CCTCCTBCHHOHAYYHBIX 3aa4.




2. MecTO THCHMIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIM MPOrpaMMsbl

JlaHHasi MUCHUIUIMHA OTHOCUTCS K bioxy [ o0si3aTenbHON dYacTH 00pa3oBaTeIbHOM

IIPOTrpaMMBI.

Hucuurmuinna @wusuka Oasupyercs Ha 3HAHUSAX B OONAacTH (U3UKH, TOTYyYSHHBIX
00y4aroImMMHUCsT B COOTBETCTBHM C (elepalbHbIM T'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAPTOM CpEeAHEro (MOJHOTO0) 001Iero o0pa3oBaHus.

®u3uKa SBIAETCS NPEAUIECTBYIONIEH IUCHUIUIMHOW i1 IUCHMIUIMH: BerepuHapHas
panuoOuonorus, TeXHOIOTHH TPOU3BOACTBA U TEPepabOTKH MPOIYKIHU >KHUBOTHOBOJCTBA,
be3onacHOCTh JKU3HEAEATEBHOCTH.

JucuummHa u3yvaercss Ha 1 Kypce BO 2 cemecTpe mo o4yHOW ¢opme oOydenus, Ha |
Kypce BO 2 ceMecTpe 1o 3a09HO0i Gopme.

3. O0beM AUCUMILIUHBI M BU/IBI Y4e0HOIi padoThI

OO6mast TpyA0€MKOCTh TUCIHUILUIMHBI cocTaBisieT 108 yacoB, 3 3a4eTHBIC €MHUIIBI

Bun yuebHoit paboThl Ounas dhopma 3aouHnas popma
2 cemecTp 2 cemecTp

AyauTOpHbBIE 3aHTHS (BCETO) 48 14
B Tom uucne: - -
JlexknmoHHOro THIIA 16 6
CeMHHApCKOTO THIA 32 8
CamocrosiTesibHast pa6oTa (Bcero) 60 94
B toMm uucne: - -
[TpopaboTka MaTepuaa JEKIHH, MOArOTOBKA K 30 70
3aHSTUSIM
CaMoCTOSTEIbHOE U3YYEHHUE TEM 4
Pedepar 16 _
KoHTposibHBIE pabOTHI 10 24
Bun npomexxyTouHoil arTecTanuu (3a4er, 3a4yeT 3a4yeT
JK3aMeH)
OO61ast TpyA0€MKOCTb:
4acoB 108 108
3a4ETHBIX €IUHUILI 3 3

4. Coaep:xanue THCIHINIMHBI

4.1. Conepxanue pas3iejoB IUCHUNINHBI

HaumenoBanue pasaciia

Coneprxanue pasjena

TMCLIUATUIMHEI
1 2 3
1 Mexanuka u Kunemamuka u Oounamuxa nocmynamenvbHo2o U 8paujamenrbHO20
OnmoMexaHHMKa OBUIHCEHUSL.
(KOHeﬁaHHﬂ " BOHHBI). Mexanunueckoe JBUXKCHHUC. CI/ICTGMBI OTCUCTA. CKOpOCTL )51
AKyCTI/IKa YCKOPCHHUEC KaK MPOU3BOAHBIC ICPEMCIICHUA (O606H_IQHH€ IIOHATUA

ckopoctu). lloHsitue o TpamueHTte (QU3NYECKON BETMYUHBI.
HopmanbHoe, TaHreHIManbHOE H MOJHOE YCKOPEHHE HpHU
KpUBOJIMHEHHOM aBmwxkeHuu. Ilpsamas u oOparHas 3amava
KHHEMAaTUKH.

Ilonstue cunbl. 3akoHsl HbplOTOHa B MHEPUUANBHBIX CHCTEMax
OTCYeTa.




YpaBHeHUE NBHXKEHUS CBOOOJHON M HECBOOOJHON MaTrepHalbHOM
TOYKH. J[BIDKEHUE CHCTEMBI MaTepUATbHBIX TOYCK.

Cmamuxa. Duepeus. Paboma. Mownocmo. 3axonsi coxpanenus.
AKCHOMBI  cTaTUKHU. ['eoMeTpuyeckoe YCIOBHE PaBHOBECHS
CXOJISIIIIENCST CUCTEMBl CHJI Ha IUIOCKOCTH. llpoexkumu cuin Ha
MJIOCKOCTU. AHAJIUTHYECKUE YpaBHEHUS paBHOBecus. CBsizU U
peaxkuuu cBA3eH.

MoMeHT cHI OTHOCHUTEIbHO HENOJBM)KHONM OCH. Y CJIOBHUS
paBHOBecHs Tell, uMeromux ock Bpamenus. I[lapa cui. LleHTp
TSOKECTU TBEpIOro Tena. [IpuMeHeHue yclmoBUsS PaBHOBECHS IS
BBIYHUCIICHUSI IIEHTpa TsDKECTH. CTaTHUYECKHE CHUCTEMBI B OIMOPHO-
JIBUTATEIILHOM ammnapare >KMBOTHBIX. MOMEHT HMITYJIbCca. 3aKOH
COXpaHEHUS MOMEHTa uMIyjbca. PaboTa TEpeMEHHON CHIIBL
Kunerndeckas n moTeHnmanbHas sHepruu. Mommocts u KIII.
3aK0H COXpaHEHUS YHEPTUH. 3aKOH COXPAHECHUS UMITYJIbCA.
Mexanuueckue xorebanus. 3syx.

KonebarenbHoe IBUKEHHE B OMOJIOTHYECKUX 00beKTax. JIMHEHHBIN
TapMOHUYECKHI OCUMIUIATOP. YpaBHEHUE W TpaduKu CMEIIeHUs
CKOPOCTH W YCKOPEHHsI TpU TapPMOHUYECKUX KOJEOAHMSIX.
[IpyXuHHBI MasTHUK. DHEPrus TapMOHMYECKOTO OCHMIUIATOpA.
MexaHu4eckre KoJicOaHWs B IPOMBIIUICHHOM >XHBOTHOBOJICTRBE.
Bubpamuu B c/x. 3aryxaroniyie ¥ BBIHYXJEHHBIE KoJeOaHUS.
CrioxeHre rapMOHUIECKUX KoneOanuil. bruenus.

MouexyasipHas
¢puszuka

OcHnosnvie nonogicenus MKT. Hoeanvuwtii 2a3. Peanvuwiil 2as.
OcnoBuoe ypaBaenne MKT. Cnencrsust u3 Hero. Pacnipenenenue
9HEPIHy MO CTENEeHSIM CBOOO/bI. BHYTpEHHSIsI SHEPTUS HIICaTbHOTO
raza. Pacnpenenenne momnekyn mo ckopocTsaM. CpemHss JIuHA
cBobOoaHOTrO mpodera. SIBnenns nepeHoca. 3akoHbl Puka u Oypoe.
SlBmenuss mepeHoca B OMOJIOTMYCCKMX  CHCTEMax. Bwumipl
TermnooOMeHa. TepMOperyJsaius opraHu3Ma M TEIUIOOOMEH B C/X.
VpaBuenue Ban-gep-Baansca. Kpucramnuueckoe cocTosiHUE
BemiecTBa. CxKIKEeHHe ra3oB.

TepmoanHaMuka u
OMOdHepreTuKa

Qu3suueckue ocHo8bl mepmoounamury. OcHo8bl MePMOOUHAMUKY 8
buonocuyeckux 0oveKmax.

TepMmomuHAMUYECKUE ITapaMeTPhl U MpoIlecchl. Termnora u padoTa,
l-e Hagamo TtepMoamHamukd. PabGoTa Trasza B mH30ImpoIecCax.
TemmoeMKocTh  HWJ€aJbHOrO  rasza.  YpaBHeHue  Maiiepa.
Anmmnabatmaeckuii mporecc. Ypasaenue Ilyaccona. OOparumeie u
HeoOpaTHMBbIEe TPOIIECCHl, 2-€ HaYano TepMOJAWHAMHKU. [IpuHINT
nevictBus TeroBo Mamuubl. [{ukn Kapuao u ero KIIJI. TemnmoBbie
MAaIllMHBl U XOJOIIIbHBIE YCTaHOBKH B c¢/X. lloHsTHE 3HTpOIMH.
3aKkoH He yOBIBaHUS YHTPOIHH.

[lonsiTHE 00 OTKPBITHIX TEPMOAWHAMHYECKHUX CHcTeMax. JKuBoii
OpraHm3M Kak OTKpPHITas TEPMOJUHAMHYECKAs crcTeMa. |-e Hadalo
TepMoAMHaMUKH B Owomormm. IlpeBpamienue sHeprum B
OMOJIOTHMYECKHUX CHCTeMaX W DHEPreTHUYeCKHi OallaHC IKHUBOTO
opram3ma. Termonpomykius. AKKyMyJIHpPOBaHHWE OJHEPIUHA B
monekynax AT®. IlepeHoc Temna B JKHUBBIX OpraHu3Max. 2-€
Havayo TepMoanHamMuku B omonorun. @opmyna [puroxnna. KI1/]
MBIIIIIBL

DJIEKTPUYECTBO U
MAarHeTHu3M

Onekmpocmamuxa.

Onekrpocrarnueckoe nojie (COII) u ero nampsbkeHHocTs. [loTok
HanpsDKeHHOCTH, Teopema laycca. PaGora mo mnepemenieHuio
anekTpuueckoro 3apsna B COIL. [lotenuuman.

HanpspkeHHOCTh TOJISL Kak rpagueHT noteHuuana. [IpoBogHuku B
COIlL.

OnekTpocTaTH4ecKas 3alluTa. 3a3eMJIEHHE. ODJIEKTPOCTATUYECKOE
SIBICHHE B C/X MPOM3BOACTBE M OoprOa ¢ HUMH. MAJIEKTPUKU B
COIl.




IMonsipuzarnus JIUDJICKTPUKOB u BU/JIBI MIOJIAPU3ALIHH.
HusnexTpuueckas MOPOHUIAEMOCTh. JIMAIEKTpUUYECKUE CBOMCTBA
TKaHe U u3MeHeHue ux npu naronorusix. [lpumenenne COII B
(usnoTepanuu. DJIEKTPOSMKOCTh TPOBOJNHUKA. KOHIEHCATOPHI.
Oueprus COIIL.

3axonvl  nocmosHHoO20  mMoKa.  DleKmpuyeckuii MoK 8
NOYNPOBOOHUKAX. DNEeKMPUHECKUL MOK 8 2a3aX.

OnexkTpoHHas Teopuss Toka B MeTawiax. 3akoH Owma B
middepennmansHoM Buae. [lotennpomerpsl. TemmoBbie AedCTBHS
TOKa. DIJIEKTPOHATrPEBATEIbHBIC YCTPONUCTBA B C/X TIPOU3BOJICTBE.

CBolicTBa MOJYMPOBOAHWKOBBIX MaTepuanoB. 30HHas Teopus
3JIEKTPONPOBOAUMOCTU.  TepMoasieKTpoHHass »Mmuccus. Juon.
Tpuox. 3anuparommii  cioif B MOJYyNPOBOJHHMKAX €O
BBINIPSIMIISIIOLLIEE JIEHCTBUE.

ONEeKTpUYEeCKHe  sBJICHUS B OMOJIOTMYECKHMX  CHCTEMaXx.
CamocTrosiTeNbHasT ¥ HECAMOCTOSITEIbHAS IPOBOJUMOCTH Ta30B.
BonbramriepHasi XapakTEpHCTHKa Ta30BOT0 pas3psina. 3aKOHBI
anekTponusa. Ilopor paspsokeHuss B TKaHsX. lIpoxoxkmeHue
MOCTOSIHHOTO TOKa 4Yepe3 KHUBblEe TKaHW. JlecTBUE MOCTOSHHOIO
TOKa Ha opraHus3M. [ampBaHH3aIMs, 3JIEKTPOdOpe3, 3JIEKTPO/I.
noteHiMay. MemOpaHHbIH noTeHIKMan. TpaHCIOPT BEIIECTB 4epe3
KJIETOYHBIE MeMOpaHbl. OcMoc.

ITonsATHE O KAIMEBOHATPHUEBOM Hacoce. bromoTeHMasI.
Onexmpomaznemusm. bBuonosuueckoe oeticmsue mazHumHo2o noJi.
MarauTtHoe B3aMMOJIEHCTBUE MPOBOJAHUKA € TOKOM. WHAyKIMs
IIMII. 3akon bumo — Camapa — Jlammaca. Bemectso B I[IMIIL.
MarauTHass TPOHUIAEMOCTh. J[MamMarHeTWKW, IapaMarHeTHUKH,
(deppomarneruku. [eiicreue [IMII Ha OHOIOTHYECKHE OOBEKTHI.
TI'eomarnutHoe none. [Ipumenenne MII MOCTOSIHHBIX MarHWTOB B
C/X TpPOHM3BOJCTBE. DICKTPOMArHWUTHAas WHAYKIUA.  OIBITH
Qapanes. SIBieHHs CaMOWHAYKUWH. ODHEPrUsi MarHUTHOTO TIOJIS.
JlelicTBUE 371€KTPOMArHUTHOTO TOJISl Ha )KUBOW OpraHu3M.
ITIpumenenne DMII B pusnoTepanumu.

OnTHKa M CBeTOBLIE
sIBJICHUSI B OPraHu3Max

Teomempuueckas onmuxa. Ochosvl omomempuu. Bonnosas
onmuxKa.

Otpaxenne u mpenomieHre cBera. lloaHoe oTpakeHue u
WCTIONIB30BaHUE ATOTO SIBJIGHWS B  ONTHYECKHX MPUOOpPAX.
CBETOBOIIBI M IX IPUMEHEHNE. DHEPreTHIECKUE POTOMETPUUIECKIE
BenmunHbl. KpuBas BumHocTH. CBeToBbIe (HOTOMETpHUUECKHE
BEJIMYNHBIL.

HuTtepdepeHmus cBeta U cocoObl ee HabmomeHus. J(udpaxmums
ceera. Ilonsipusanus cBera, MOJAPU30BAHHBIA M €CTECTBEHHBIN
cBer. [lucnepcus cera. Cnektppl W uUX Tulbl. CHeKTpanbHBINA
ananu3. [lormomenue cBeTa. 3akonsl byrepa u bepa.
buonornueckoe 3HaueHue conHeuHoro cBera. Y® u UK
M3ITyYeHUe, UX CBOICTBA M METOABI HaOMOJeHMs. bruonorudeckoe
neicteue YO u UK uznyuenusd. [lpumenenune Y@ uznyueHus s
C/X TIPOM3BOJICTBA.

KBanToBas u sinepHasi
(puszuka

Keanmoeas onmuka. Cmpoenue amoma. Jlazepo

SAnepHas Mozenb CTpOeHUs aToMa. JIMCKPEeTHOCTh SHEPreTHYECKUX
cocrosiHuil atoma. Iloctynatel bopa. ATOMHOE sApO, M30TPOIBI.
Crextp aroma BoxOpoJa, HpaBwio oTOOpa. YpaBHEHHS
[Ipeaunrepa.

PagnoakTHBHOCTE, €CTECTBEHHBIH CPOK PalMOAKTUBHOCTH. O, B, ¥ —
u3TydyeHue. BnusHue paguoakTUBHOCTH Ha >KM3HEAEATENILHOCTD
OpraHW3MOB.  3aKOHBl  paJMOaKTHBHOro  pacmaza. llepmon
nosypacnana. CpenHee BpeMs )KM3HU. AKTUBHOCTD DJIEMEHTA.
OneMEeHTapHbIE YAaCTUIBl, UX XapaKTEPUCTHKH U B3aUMOJICHCTBHE.
AHTnuactuipl.  lyanusm  cBoWcTB  MHKpouacTull. KBapkoBblid




cocTaB aJpoHOB. KBaHTOBBII MEXaHU3M H3JIyYEHHUs CBeTa.
®opmyna  Ilnanka. Dortoaddexr. KpaHTOBBIH  MexaHH3M
noriouieHus cBeta. @otoHel. KopmyckyiasipHO — BOJHOBOM
TyaiausM. [Tonstue 0 (hOTOXUMUYECKUX peaxIusx.
®otobuonornueckue  peakqun.  Dorodddexr.  YpaBHeHHE
Ounmreitna.  Jlromunecyenyus. Peumeenoeckoe u  mennosoe
usnyyeHue.

[Inanerapnas monens aroma. Teopust bopa. KBaHTOBBIM MexaHH3M
3JeKTPOHHBIX TepexonoB. CnuH anexkrpona. [lpuxnun Ilaymm.
[pupona temioBoro u3nyueHus. AOCOIIOTHO YepHOE TeNo. 3aKoH
Crepana — bonpimana, Buna. TemnoBoe wu3nydeHune Tena
JKUBOTHBIX. Paznuunbie Bubl MoMuHecueHuuu. [lpaBuno Crokca.
3akoH BapumoBa. JlromuHecueHTHBI aHanmu3. [lomyueHue
PEHTTEHOBCKOTO M3Y4YEeHHMs], er0 CBOMCTBA. PeHTreHoMarHocTuka.
Jlazeppl. ®dusuveckue W OHONOTHYECKHE CBOWCTBA JIa3€PHOTO

U3JIy4CHMUSL.

4.2 Pa3znesbl JUCHUMITIMHBLI M BUABI 3aHATHIA

Ounas ¢popma o0yuenust

ceM | Ne HaumenoBanue pazaena npuciumiaunel | Jlekn. | CemuH. CP Bcero
ecT | m/m THANA THANA 4acoB
P
1 | Mexanuka U OMoMexaHWka (KoieOaHus 2 6 8 16
Y BOJIHBI). AKYCTHKA
2 | MonekynspHas Gu3uka 8 10 22
2 3 | TepmoanHamMuka u OMOPHEPreTUKA 2 - 10 12
4 | DAEKTPUYECTBO U MarHETU3M 2 10 12 24
5 |Ontuka © CBETOBBIE SIBJICHUS B 4 8 10 22
Oopranu3max
6 | KBanroBas u suepHas pusuka 2 - 10 12
Hroro: | 16 32 60 108
3aouynas popma o0OyueHust
ceM | Ne HaumenoBanue pazaena npuciumunbl | Jleku. | CemMuH. CP Bcero
ecT | m/m TUNA | THIA 4acoB
P
1 | Mexanunka u OuoMexaHuka (KojaeOaHHs 2 2 16 20
Y BOJIHBI). AKYCTHKA
2 | MonekynsipHast pu3uka 2 2 14 18
2 3 | TepmoauHamMuka 1 OMOIHEPreTUKA - - 16 16
4 | DneKkTpUYecTBO U MarHeTU3M 2 2 16 20
5 |Ontuka © CBETOBBIE SIBICHUS B - 2 16 18
OpraHu3Max
6 | KanroBas u sinepHast pusuka - - 16 16
Hroro: 6 8 94 108




4.3. 3aHATHS CEMHUHAPCKOIO THUIIA

Ne paznena Tema TpynoeMKkocTs (4ac)
AUCLHILTHHEL ouHas 3a09Has
1 2 3 4 6
1 1 [lonsatue cuibl. 3akonsl HproToHa B 2 -
WHEPIHUATBHBIX CHCTEMaxX OTCUeTa
2 1 N3mepenue bu3necKkux BEJINYMH. 2 2
N3mepenne  pasMepoB  H ONpPEICICHUC
IIJIOTHOCTH KOCTHOM TKaHH.
3 1 Nzyuenne 3aBUCHUMOCTH CIIyXOBOTO 2 -
OIIYIICHUS OT (PU3NICCKUX XaPAKTCPUCTHK
3BYKOBOU BOJIHBI
4 2 OcnoBHoe ypaBHenue MKT. Crnencteust u3 2 -
Hero.  Pacmpenenenne  sHeprum 1o
CTETICHSIM CBOOOJIbI. BHYTpEHHSISI dHEprus
WJICATHHOTO Ta3a.
5 2 N3yuenne 3aKkOHOB UIACAIBHOTO Ta3a B 2 2
rporecce OTIpeICTICHUS TUIOTHOCTH
ChIITy4ell  cMmecHu C  IIOMOIIBIO
BAJIFOMEHOMETpa JIepmaHTOBa.

6 2 dusznueckue CBOMCTBA KUIKOCTEHN 2 -
7 2 Omnpeneneane Ko punmenTa 2 -
MMOBEPXHOCTHOTO HATSKEHUS BOJIbI

METOJIOM OTPbIBAa BO3AYIIHBIX MY3bIPHKOB

8 4 DneKkTpruyecKas LEIb. 2 -
DNeKTpOU3MEpUTENbHbIE TPUOOPHI

9 4 Cuna TOKAa " HalpspKeHUE B 4 2
anektpuueckol  nenu.  ConmpoTUBIICHHE
OMOTKaHU

10 4 HccnenoBanue 3IEKTPUYECKOTO IO B 2 -
BOJHOM cpeiae U  ONpEleNIeHHe  ero
HANPSHKEHHOCTH.

11 4 I'pamyupoBka MOJTYTTPOBOTHUKOBOTO 2 -
TEPMOpE3UCTOpa B KauecTBE JaT4HKa
TEeMIEpaTypbl OHOJOrHYEeCKHX 00BEKTOB

12 5 OtpaxxeHue W  MpEIOMIICHHE  CBETa. 2 -
CBetoBble OTOMETPUYECKHIE BETUUHHBI.

13 5 Onpenenenue mokaszaTenst IMPEJIOMIICHHS 2 2
CTEKJIa C MTOMOIIBI0 MUKPOCKOIIA

14 5 N3yyenue 3aKoHa MOTJIOLIEHHS CBETA 2 -

15 5 Hudpakuust cBeta U  e€ MPOSIBICHUS. 2 -
JudpakuronHas peléTKa. Ycnosust
MaKCUMyMa, MUHUMYyMa.

Hroro: 32 8

4.4. llpuMepHasi TEeMATHKA KYPCOBBIX IPOEKTOB (pador) - ne npedycmompeno OI1OII.




5. Opranusanusi cCaMOCTOAITEIbHOM PadoThI 00y4AIOIINXCH M0 TUCHHUIINHE
5.1 Tunbl caMoOCTOATEILHOM PadOTHI M €€ KOHTPOJIb

Tun camocrosiTe1bHOU ®dopma o0yueHus Texkymuii KOHTPOJIb

padoTsl OYHAas 3a04Has

[IpopaboTka MaTepuana 30 TECTHPOBAHHE

JICKITNH, 70

MOJITOTOBKA K 3aHITUSIM

CaMocTosTenpHOE N3YUYeHUE 4 TECTHUpPOBaHHE

TeM 170101

cobeceloBaHme

Pedepar 16 - 3almTa

KonTposbHbIe paboThl 10 24 3alMTa
BCEr0 YacoB: 60 94

5.2 YueOHO-MeTOAMYeCKHE MATEPHAJIBI UIS1 CAMOCTOATEIBLHOI padoThl

Metoauueckue yKka3aHMs JUIsl CaMOCTOSITENIbHOM paboThl Mo aucuuiuinHe Pusuka Juist
CTYJEHTOB OYHOW, OYHO-320UHOM M 3a04HOM (PopM OOyueHUs IO HAIMpPaBJICHUIO MOIATOTOBKH
buomnorus, / Coct. E. A. TIpockypsikoBa. — Tromens: 'AY CesepHoro 3aypanbs, 2015. — 61 c.

5.3 Tembl, BIHOCHMBbIE HA CAMOCTOSITEIbHOE H3yYeHHe

1. MoMEHT CUJI OTHOCUTEIHHO HETIOABMKHOMN OCH. Y CIIOBHS PaBHOBECHS TEJI, UMEIOIINX OCh
Bpamienus. [1apa cun. LlenTp TsxecTH TBepAOro Tena.

2. [IpumeHeHne yCIOBUSI paBHOBECHS ISl BRIYMCIICHUS IIEHTpa TshKecTH. CTaTHIecKue CHCTEMBI
B OIIOPHO-JIBUTATEJILHOM anmnapare KMBOTHBIX.

3. SIBnenwust nepeHoca. 3akoHbl Ouka u Oypre. SBneHus MepeHoca B ONOIOTHIECKUX CUCTEMaX.
Bunsr Tenooomena. TepMoperysiius opranu3Ma 1 TeII000MEH B ¢/X.

4. VpaBuenue Ban-gep-Baanbca. Kpucramnmaeckoe cocrosinue BemiectBa. CoKMKEHUE Ta30B.

5. O6paTuMblie 1 HEOOPATHUMBIE MPOIIECCHI, 2-€ HAYaJI0 TEPMOIMHAMUKH.

6. IMpuanun peiictBus terioBor mammebl. [{ukn Kapuo m ero KIIJ[. TermmoBele MamvHbl U
XOJIOUJIbHBIE YCTAaHOBKH B C/X.

7. [lonsatue »SHTpornmu. 3akoH He yObIBaHHMs OJHTponuu. [loHATHE 00 OTKPBITHIX
TEPMOANHAMUYECKUX cucTeMax. KMBOM OpraHu3M Kak OTKpbITas TEPMOJAMHAMHYECKAs CUCTEMA.
8. l-e Hauano TepMmoauHaMuKu B Ouosioruu. [IpeBpaiienne sHeprun B OMOIOTHYECKUX
CUCTEMax M DHEPreTU4ecKuil OanaHc »KUBOro opranusma. Temnmonpoaykuus. AKKyMyJIupOBaHUE
sHepruu B mosiekyinax AT®. [lepeHoc Tema B )KMBBIX OpraHu3Max.

9. 2-¢ Havano TepMouHaMUKH B Onosoruu. ®opmyina [Ipurosxuna. KITJ[ M.

10. DnexTpuyeckue sIBICHUS B OMOJOTHYECKUX CUCTEMaX.

11. CamoctodTenbHass W HECaMOCTOATEIbHAas MPOBOAMMOCTh Tra3oB. BonbrammnepHas
XapaKTEPUCTHKA ra30BOI0 pa3psiia. 3aKOHbI AJIEKTPOIU3A.

12. Tlopor paspsbxkeHuss B TkaHsaxX. [IpoxokIeHHE MOCTOSHHOIO TOKa 4Yepe3 JKUBbIC TKaHHU.
JleiicTBHe TMOCTOSHHOTO TOKa Ha opraHu3M. [anbBaHu3anus, 3IeKTpodopes, 3IEKTPOI.
MOTEHIUAJ.

13. MemOpanHbIii moTeHMan. TpaHCHOPT BELIECTB Yepe3 KiieTouHble MeMOpaHbl. OcMoc.
[lonsiTue 0 KanueBo - HaTpUEBOM Hacoce. buonoreHunanbI.

14. DOnextpomarnutHas uHAYKUUA. OnbiTel Dapanes. SIBIeHUS CaMOUMHAYKIMH. DHEPTUS
MAarHUTHOTO ToJis. [{eficTBHE 31eKTPOMArHUTHOIO MOJISL Ha )KUBOW OPraHU3M.

15. [Ipumenenne SMII B pusznorepanuu.

16. Tlonspuzanus cBeta, MOJIIPU30BAHHBIN U eCTeCTBEHHBIN cBeT. Jucnepcus cBera. CeKTphI U
ux TUnbl. CeKTpalbHbIA aHAJIU3.

17. Y@ u UK u3znyuenue, ux cBocTBa U METOAbI HaOMoieHns. buonoruueckoe aerictsue YO u
UK uznydenus. [Ipumenenue Y@ uznyueHus 11 ¢/X TPOU3BOJICTBA.

18. [Ipupoaa TemnoBoro u3ay4deHus. AGComoTHO yepHoe Teno. 3akoH Ctedana — bonbumana,
Buna. TerioBoe uznydeHue Tena >KMBOTHBIX.




19. Paznuunsie Buabl momuHecueHyy. [Ipasuno Crokca. 3akon BaBuinosa. JItoMuHeCIEHTHBIH
aHaJu3.

20. TTomyuenune peHTr€HOBCKOT'O U3JIY4YEHHs, €T0 CBOMCTBA. PEHTreHOIMarHoCcTrKa.

21. Jlazepbl. @u3nuecKue U OMOIOTHYECKHE CBOMCTBA JIA3EPHOTO M3ITyUCHHS.

5.4. Tembl pedepaToB

RoOoo~Noa~wNE

15.
16.

17.

18.
19.

20.
21.
22.

23.

24,
25.
26.
27.
28.

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

37.
38.

0.
. buosmornueckoe neicTBHE paJUOAKTUBHBIX JIy4EH.
12.
13.
14.

buonornueckoe 1eicTBUE PEHTI€HOBCKUX JIyYeH.

VYbpTpa3Byk u OHOJIOTHSL.

OXO0 B KU3HU KUBOTHBIX.

buodwusuka yiaprpa3Byka.

Ponb MOMeHTa cuiibl, MOMEHTA UHEPLIUHU B JABM)KEHUU HACEKOMBIX, IITUL], ’)KUBOTHBIX.
TemooOMeH, €ro poJib B )KU3HHU KUBOTHBIX.

[IpumeHnenue anekTpuyecTBa B OMOJIOTHH.

DnekTpodu3nKa KUBOTO OpraHmu3ma.

Kak nosiBnsitorcst GMOTOKH.

buodusnka nopaxxeHus MEKTPUYECTBOM.

DIEeKTPOMarHUTHOE U3JTYUYCHHUE U €ro IeHCTBHE Ha OPraHNu3M )KHUBOTHBIX.
JleficTBHE HOHM3UPYIOIINX U3Iy4YEHNH Ha KIIETKY.
BnusiHre MOHU3MPYIOMNX W3IYYCHWH Ha HEPBHYIO CHCTEMY, OpraHbl YyBCTB, TKaHH,
SHJIOKPUHHBIC )KEIIE3bL.

Peaxkiust KpoBU ¥ KPOBETBOPHBIX OPraHOB HA HOHU3HPYOIIUE U3ITyUSHHS.
JlelicTBE MOHMU3UPYIOIIETO H3ITyUeHHsI Ha OpraHbl MUIIEBAPEHUs, CEPACIHOCOCY TUCTYIO
CHCTEMY, OpPTaHbl JbIXaHHs, OPTraHbl BBIACICHUS, Ha KOCTH, XPSIIH, MBI, HA OPTraHbl
Pa3sMHOXEHHS U IOTOMCTBO )KMBOTHBIX.
3HayeHUe €CTECTBEHHOH paJiMOaKTUBHOCTU M MaJbIX /103 MOHM3UPYIOLIUX M3JIy4YE€HUH B
OMOJIOTHYECKHX MPOIIECccax.
Jly4eBble MOpaXKeHUs )KUBOTHBIX.
Hcnonb3oBaHue pagloaKTUBHBIX H30TONOB B KAYECTBE MHANKATOPOB (MEYEHBIX aTOMOB),
JUIl AUATHOCTUKH U JIEYEHUS )KUBOTHBIX.

Creprin3zainusi ¢ TOMOIIBI0 HOHU3UPYIOMINX U3Ty4YECHHM.
Pagnomerpuueckas 1 painoXuMHUECcKas SKCIepTu3a 00bEKTOB BETEPUHAPHOI'O HAI30Pa.
SBnenus nudpdy3uun MU ero poiab B O00ECHEYCHUM HKU3HEACSITEIbHOCTH IKHMBBIX
OpPraHU3MOB.

Il 3akoH TepMOIMHAMHMKM I OTKpPHITBIX cucTeM. CTaluoHapHOE COCTOSIHUE
OMOIOrN4eCKUX 00BEKTOB.
XKunkue kpucramisl ux puzndyeckue cBoicTna. JKunkue kpucrauisl B OM00ObeKTax.
MexaHHKa cep/IedHOCOCYJUCTON CUCTEMBI.
D¢ dext lomnepa 1 ero UCMOIb30BAHUE B YIIBTPA3BYKOBOM JUATHOCTHKE.
I'eomarHuTHOE 10JI€, €r0 BAMSHUE HA KHUBbIE OPraHU3MBI.
[IpuMeHeHre MarHUTHOrO MOJIsl B TEPAeBTUUYECKHUX LEIsIX. MexaHu3M OMOJOrHYecKOro
JeWCTBUSL MAarHUTHOTO T1OJIS.
CBeToBOIbI M TPUMEHEHHE BOJIOKOHHOW ONTUKHU B JUATHOCTUKE U XUPYPIHUH.
[Tornomenue cBera. Meroa kosnopumeTpuu. POTOINEKTPUUECKUI KOTOPUMETP.
[TpuHun paboThl JIEKTPOHHOTO MUKPOCKOIIA.
buomomunucnenus. Ceepxciaadoe cBEUEHUE KUBBIX TKaHEH.
Hepermiennsie mpo6iaembl GU3UKU U OUODU3UKY.
JBmwxenue. JIBukeHue B AByX u3MepeHusix. [Ipbpkok B JuMHY ¢ pas30era.
Posnb ¢u3nku B perieHnn rinodanbHbIX TpoOIeM.
Cunbl B coctossHuU paBHoBecHs. (CrcTeMbl BBITSKKH KocTed. Cuilbl, AeHCTBYOIUE HA
MBIIIIBI U KOCTH).
@yHaaMeHTaIbHbIE CUIIBI TIPUPOJIBI.
PacTeHus: — reHuanbHble HHXEHEPBI B IPUPO/IE.



39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
o1.
52.
53.
54,
55.
56.
S7.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.
78.

VYipyrue cBOWCTBa KOCTEW U TKaHEH.

[Ipounsie MmaTepuansl. CriiaBsl.

VYceranocTs U Moa3y4ecTb MaTEPUAIIOB.

TBepabIe 2IEKTPOIUTHI.

Mertannyprus u OUOJIOTHsL.

Buoputmus u ee mpoOIeMBbl.

[Ipupona u putm.

PutMuueckue nporecchl B )KUBbIX OpraHU3Max.

Kocmuueckast GMOPUTMOIIOTHSI.

®u3nka U My3bIKa.

O BoaHaX, KOJIEOAHUSIX U KJIIETKaX.

BosiHOBas MexaHuKa.

PensTuBucTCckas MexaHuKa.

AKyCTHYECKHE CPE/ICTBA YIPABICHUS MOBEICHUEM KUBOTHBIX.

3BYyK. 3BYK MOpA.

buonornueckoe neiCTBHE YIbTPA3BYKA.

VYapTpa3ByK U €ro NpUMEHEHHUE B CEJILCKOM XO3SIMCTBE.

DOTOTEPMOAKYCTHKA.

Bo3saeiicTBue ynpTpa3Byka Ha BELIECTBO.

VYnbTpa3zBykoBbie ¢poTorpadpuu.

[Tpo6nembr moBwimenust KI1JI TemoBeix aBurareneii u peaibHbie Bo3MoxHOCTH MI'/] -
3JIEKTPOre€HEPaTOPOB.

HeB03M0XHOCTB BEUHOTO JBUTATENSI BTOPOTO POJA.

JKuBoii Opranusm — OTKpbITask TEPMOJIMHAMHAYECKAS] CUCTEMA.

Poxxnenue u nepBble maru 31eKTpoOHOIOTHH.

JKusoii Tenerpad.

OO6mieHne KIETOK MEXITYy COOOH.

Hcnonbs30BaHnEe «OKUBOTHOTO» 3JIEKTPUYECTBA JUISl PELICHUS BAXKHEUIIINX 3a/1a4.
Kaxk akynbl nconib3yroT 3akoH OMa 1 TEOPUIO BEPOSITHOCTEH?

bopwba ¢ mrymamu.

DIIEKTPUYECKOE OPYKHUE U DIIEKTPOIOKATOPHI.

DIIEKTPOCTAHIIUM KJIETOK. bakTepuu - mepBbIe JIEKTPUKU 3EMITH.
B3anmoneiicTBue cBeTa ¢ BElIECTBaMU.

JIXoMUHECIIEHTHERIA aHaIN3.

buonoruueckoe aericreue UK — u3nydyenus u ero npuMeHeHue B ¢/X )KUBOTHOBO/ICTBE.
buonoruueckoe aericreue YO — u3nyyeHus v ero IpUMEHEHHE B C/X )KUBOTHOBOJICTBE.
buonoruueckoe neiictBue nasepHoro uznydenus. [Ipumenenue JlazepoB B Ouonoruu u
MEJIULIUHE.

buodusuka 3puTeTbHOr0 BOCIIPUSITHSIL.

[IpoGeMbl pa3BUTHS AaTOMHOM SHEPTETHKH.

[IpuMeHeHne paguoaKTUBHBIX U30TOIOB B CEJIbCKOM XO3SIMCTBE.
PannoakTuBHOCTH B HalllEM JIOME.



6. DoHJ OLIEHOYHBIX CpeacCTB 1Jisl IIPOBEACHUA HpOMe)l(yTO‘IHOﬁ aTTeCTallumn
06yqa10mnxcsl no JTMCHUIIJIMHE

6.1 Ilepeyenb KoMIIeTeHUMI ¢ yKa3aHHeM 3TanoB UX GopMHPOBaHMs B polecce
O0CBOCHHs 00pa30BaTEJIbHOM NPOrPaMMBbI

Koo Nupukarop HanmenoBanu
[TepeueHs TUTAHUPYEMBIX PE3YJIHTATOB
Komne- JOCTUKEHUS € OLIEHOYHOT O
00ydYeHUs 10 TUCITUTUINHE
meHyuu KOMIETEHIIUU CpEeJICTBA
- COBpeMeHHbIe (u3uveckue mpencrasieHus | Tecrt
00 OKpY’KalollleM YeJOBEKa COBPEMEHHOM
MUDE;
- (yHIaMeHTaIbHbIE (U3NYECKUE TTOHSATHS
3aKOHBI W SBJICHWS;  TPaHHIBI WX
MPUMEHUMOCTH;
- Ha3HAUCHWE W TPHUHIMIBI JCUCTBUSA
BOKHEUIINX (PU3MUECKHUX MTPUOOPOB.
Ymemon:
- MIPUMCHSIT pa3TuYHbIE METO/TBI
¢usznyeckux  HU3MEpeHud U 00paboOTKu
IKCIIEPUMEHTAITBHBIX JaHHBIX;
- OOBSCHATH OCHOBHBIE  HaOIIOJaeMble
NPUPOJHBIE H TEXHOTCHHBIC SBICHUS W
A]I-Sonics 3(11))(1};1@51 C mo3uiuu (yHIaMEHTAIbHbIX
Hcnons3zyer 3HaHUA v}_’
(U3NYECKUX MPEICTABICHHH;
OCHOBHBIX  3aKOHOB
FS— - 3aIHUCHIBATh YPAaBHEHUS JUIS (PU3UICCKUX
BennunH B cucteme CHU. Pemates 3agaun us
HEOOXOOUMBIX  UIA ]
OIIK-4 - Pa3IUYHBIX pa3aesioB GU3KKH,
p - pabotarh C ammaparypou mais (pu3nUecKux
CTaHJIAPTHBIX 33134 . .
uccienopanuif.  IlpoBoaute  pusmueckuii
B obnactu
. | okcmepuMeHT W oOIEHMBaTh MOrPEUIHOCTH
npo¢eCCHOHATBHOU ..
U3MEpEHMUIT;
JeSITeNIbHOCTH
- BBIJCNATH  KOHKpPETHOE  (pU3MYEcKoe
collep’)kaHMe B NPUKIAAHBIX  3a7adax

npohecCUOHaIbHON e TEIbHOCTH.
Bnaoemuv:

- HaBBIKOM  MPOBEICHUS  (PUIUUECKOTO
JKCIIEPUMEHTa, B TOM 4YHCIIE€ IIPAaBHIBHO
9KCIUTyaTUPOBaTh OCHOBHBIE MPUOOPHI U
o0opy/soBaHUE B COBPEMEHHOH (hU3UUYECKOM
nabopaTopuu;

- HaBBIKOM 00paOOTKU U MHTEPIPETUPOBAHUS
pe3yNbTaTOB SKCIIEPUMEHTA,

- HAaBBIKOM IIPHUMCHCHHUA OCHOBHLIX MCTOIOOB

bU3MKO-MaTEeMaTHYECKOTO  aHaiIM3a  JUIA
pellleHrs eCTECTBEHHOHAYYHBIX 3a]1au.
6.2. IlIkaanl oleHUBAHNSA
IlIkajia oneHMBaHNs TECTUPOBAHMS HA 3a4eTe
% BBINOJHEeHHUS 3aAAHUSA Pe3yabTar
50 - 100 3a4TEHO
Mmenee 50 HE 3a4TE€HO




6.3. TUNOBbIe KOHTPOJIbHBIE 32JaHUS UJIU HHbIE MATEPHAJIBI
VYka3zaHbl B IpUJI0KEHUU 1.

7. IlepeyeHb OCHOBHOIl W JONOJIHUTEIbHON Y4eOHOH JMTepaTypbl, HeOOXOAUMON A5
OCBOEHMS TUCHHMIJIHHBI
a) OCHOBHas JIUTEepaTypa:

1. T'pabosckwii, P. . Kypc ¢usuku : yaedHOe mocobue ans By30B / P. U. I'paboBckuit. — 13-¢
u3n., crep. — Cankt-IlerepOypr : Jlawp, 2022. — 608 c. — ISBN 978-5-8114-9073-8. —
Texkcr : osnextponHsiii /  Jlaub : 23nekTpoHHO-OMOMoTewyHas cucrema. — URL:
https://e.lanbook.com/book/184052

0) [lonosHuTENbHAS TUTEPATYPA!

2. Kazannena, A. b. COoopHuk BonpocoB u 3amad mo obmieit ¢usuke. Paznen 5. MonekynsapHas
¢usuka : yueonoe nocobue / A. b. Kazannesa, H. B. Couna, I'. H. I'ombiiman. — Mockasa :
[Mpomereit, 2012. — 144 c. — ISBN 978-5-7042-2340-5. — Tekct : 3J€KTPOHHBINA //
OnekTpoHHO-OMOmmoreynass  cucrema  [PR BOOKS : [catiT]. @ —  URL:
https://www.iprbookshop.ru/18616.html

3. Kowkwun, b. b. ®u3uka. Yacte 1. Mexanuka. MosekynspHas uU3HKa ¥ TEPMOJUHAMUKA :
yuebnoe nocobue / b. b. Konkun, B. I1. Cadponos, . b. Koncrantunora. — PocroB-Ha-
Hony : CeBepo-KaBkaszckuii ¢unman MOCKOBCKOTO TEXHUYECKOTO YHMBEPCHUTETA CBSI3U M
nHpopmarukn, 2011. — 61 ¢. — ISBN 2227-8397. — Tekcr : 2neKTpOHHBIN // DIEKTPOHHO-
OnbIMoTEYHAS cucremMa IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/61320.html

4. MonexynspHas pu3MKa 1 OCHOBBI TEPMOAMHAMUKH : ydeOHoe rmocodue / coctaButenu O. M.

AnpikoBa. — AcTpaxaHp : ACTpaxaHCKHI TOCyJapCTBEHHBIM yHHBepcUTET, M3marenbckuil
JIOM «AcTpaxaHCKui yHuBepcutet», 2019. — 223 ¢. — ISBN 978-5-9926-1058-1. — Tekcr :
ANEKTPOHHBIA // DnekrpoHHO-OMOmmoreunass cucrema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/99503.html
5. COopHuK BOmpOCOB M 3amad mo obmieit ¢usuke. Pazgen 3. Onruka. Paznen 4. KBanroBas

¢usuka / H. B. Couna, A. b. Kazannesa, . A. Bacuibera, I'. H. 'oasiiman. — Mockaa :
ITpomereit, 2013. — 194 c. — ISBN 978-5-7042-2414-3. — TekcT : 31EKTPOHHBIA //
OnekTpoHHO-OnOmmoreynass  cucrema  [IPR BOOKS : [caiiT]. —  URL:

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

8. IlepeyeHb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOI ceTH ""MHTepHeT"

— DnextpoHHO-OnbaHoTeunas cucrema «Jlauwy (http://e.lanbook.com/),

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

— www.all-fizika.com - Bce o ¢usuke. CroBapu, nHDOPMAIIMOHHBINA MaTEPHAIIbI.

— www.ph4s.ru - ®wusuka, XUMHS, MaTeMaTHKa CTYJACHTaM W  IIKOJbHHKAM.
O6pazoBarenbHblil TpoekT A.M.Bapruna. YueOHUKY U Apyras qureparypa.

— www.fizika.ru - ®usuka. Ru. Caiit aus npenopaBateneil (QU3UKH, yYalIUXCAd U HMX
poauTenen.

9. MeToanyeckune yKkazaHus UIsl 00y4alOIMXCS 10 OCBOCHUIO AN CHUTIIHHBI

1. ®usuka: naboparopusii npaktukyM. / Coct. E. A. IlpockypskxoBa. — Tromenb: I'AY
Cesepnoro 3aypanss, 2017. - 144 c.

2. benanosckuit A.C., ®u3nka ¢ OCHOBaMH OMOPHU3UKH, METOAMYECKHE YKa3aHUS 110 U3YUYEHUIO
JUCUMIUIMHBL W 3aJlaHusl JUISL CaMOCTOSITEIbHOM paboThl 3a0uHOW (OopMBI OOydeHHUsS 110
HampaBJICHUsAM: 300TE€XHUS, BETEPUHAPUS, BETEPUHAPHO-CAHUTApHAs IKCIIEPTHU3a, OMOIOTHUI. —
Tromens: TT'CXA, 2012. — 105 c.

3. IIpockypsikoBa, E. A. ®usuka sneMeHTapHbIX YacTHll: yueO.mocobue /i c.-X. By3os/ E. A.
ITpockypsikoBa. — Tromens: TAYC3, 2013.- 104 c.

10. IlepeyeHb HHPOPMALHOHHBIX TEXHOJIOTHIi


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

1. Jns BeimosHEeHUs: 1a00paTOPHBIX pabOT CTYIASHTaM pPEKOMEHIYeTCS HUCIOIb30BaTh

nporpammy Microsoft Office (anexTponnsie Tabauibl Microsoft Excel).
2. BHUOC Moodle.

11. MaTepuajbHO-TeXHHYECKOe ofecrevyeHne T CHUIITUHBI

1-23 JlaGoparopusi ONTUKH: YCTAaHOBKA JISi MU3MEPEHUS JUIMHBI BOJHBI. JH(PPAKIMOHHASL
peleTKa, IEKTPUUEcKas JiaMIa, MUKPOCKOII, CTEKIISTHHBIE TUIACTUHBI, MUKPOMETP, BaKyyMHBIH
(OTO37EMEHT, JTaJOHHAS JIAMIIOYKA, ONTHUYECKas CKaMbsl, MHKPOAMIIEPMETP, BOJBTMETP,
MOTEHIIIOMETP, COETUHUTEIFHBIE IPOBO/A.

1-24 JlaGopaTopusi AJIEKTPOCTAaTUKU U DBJIEKTPOJUHAMHUKHU: aMIIEPMETPBI, BOJIbTMETPHI
pa3NUYHBIX BUIOB, MOTEHIIOMETP, BOJBTMETP, aMIIEPMETP, COMPOTHUBICHUE HArpy3KH
(peocrar), kimrou, uctouynuk nuranus 200 B, mantorpad, peocrar, K04, 30HJA, HCTOYHHK
nutanus 50 B, TepmMucTOp, MarasMH CONPOTHBIICHUS, TEPMOMETp, TalbBAHOMETp, KIIIOY,
MOTEHIIMOMETp,  JJEKTPUYECKass IUIUTKA, TAHTE€HC - TaJlbBaHOMETP, MOTEHIIMOMETD,
MepeKIroYaTeb, KoMIac, MCTOYHUK Toka 50 B.

1-18 JlaGopaTopusi MexaHUKU W MOJEKyJspHOH ¢usuku: [Ipubopsl mo omnpeneneHuto
TUTOTHOCTH TBEPJIOTO Telia (aBTOPCKOE MCIOIHEHHUE), TI0 U3YUEHHIO KOJIeOaTeIhbHOTO JIBIKCHUS
(aBTOpCKOE MCIOJHEHHUE), 110 W3YYECHHUIO BPAIIaTeILHOTO JBWKEHHS (aBTOPCKOE WCIIOIHEHUE),
M0 M3YYEHHUIO BPAIIATEIBHOTO JBIKEHHS (AaBTOPCKOE HMCIIOJIHEHHE), TI0 ONPEICIICHHIO SIBJICHHS
BSI3KOCTH JKHJIKOCTH, KOA(PQHUIIMEHTa IOBEPXHOCTHOTO HATSDKEHHS >KHIKOCTH (aBTOPCKOE
WCTIOTHEHHE).

12. OcoGeHHOCTH OCBOEHHSI TUCHUILUIMHBLI Ui WHBAJIHIOB M JIMI € OrPaHUYEeHHBIMH
BO3MO’KHOCTSIMH 310POBbS

OOydenue oOyyaroUMxcs C OrPaHUYEHHBIMA BO3MOXKHOCTSIMH  3JI0POBBSl  IpHU
HEOOXOJMMOCTH OCYIIECTBIIIETCSI Ha OCHOBE aJalTHPOBaHHOW pabOouell mporpamMmbl ¢
WCIOJIb30BAHMEM  CHEIHAIBHBIX METOJOB OOy4YeHMs M JUAAKTHYECKUX  MaTepUalioB,
COCTaBJICHHBIX C YY€TOM OCOOCHHOCTEM NCUXO(PU3UYECKOTO Pa3BUTHSA, HHIUBUIYATbHBIX
BO3MOYKHOCTEH U COCTOSIHHS 3JI0POBbsI TAKUX 00ydaromuxcs (00yJaromerocs).
B wmensix ocBoeHuss ydeOHOW mporpaMmbl AMCUUILIMHBI HWHBATUWAAMH M JIMIAMH C
OTpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbsI 00ECIIEUnBaETCS:

* Ul WHBAJIWJIOB M JIMI C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI MO 3pPEHUIO:
pa3MenieHne B JOCTYMHBIX ISl 00yYaroIIUXCs, SIBIISIOIIMXCS CICHBbIMU WM CIIa0OBHUIALIUMH,
MecTax M B aJanTHUpOBaHHOW ¢dopMe crpaBoyHOM HHGOpPMAUM O pPACIHUCAHUU YUEOHBIX
3aHSTHIA; IPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOLIETO oOyuaromiemycs HE00X0IUMYIO0

MIOMOII[b; BBIITYCK aJbTePHATUBHBIX ()OPMATOB METOJINYECKIX MaTepuajoB
(xpynHBIA IpUdT WK ayanodaiiibl), UCIOJb30BaHUE Bepcuu caiTa i ciaaboBuasmux DbC
IPR BOOKS u cniennansaoro moomipHoro npuiioskennss IPR BOOKS WV -Reader (mporpammbr
HEBU3YaJbHOIO J0cTyna K uHGOpMaluu, NpeAHa3HAYeHHOW s MOOWIBHBIX YCTPOMCTB,
pabotaromux Ha omepanuoHHoi cucteme Android u 10S, xoTopas He TpeOyeT creunuaiIbHO
00y4eHHOr0o accucTeHTa, T.K. moau ¢ OB3 mo 3peHuio paboTalOT CO CBOMM YCTPOHCTBOM
MIPUBBIYHBIM CIIOCOOOM, HCIIOJIB3Ys CIIEUAIbHBIE IITATHBIC TPOrPAMMBI 711 HE3PSUUX JIIO/ICH, C
kotopeiMu [IPR BOOKS WV-Reader umeer Moty COBMECTUMOCTb);

* Ui WHBAJIWJOB M JIMI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3IO0POBbS IO CIyXY:
HaJJIeXKAIIUMHU 3BYKOBBIMU CPEACTBAMH BOCIIPOU3BeIeHHEe NH(POpMAIUY;

* JUIS WHBAIMJIOB M JHUI[ C OTrPaHMYEHHBIMH BO3MOXHOCTSMHU 3JI0POBbS, HMEIONINX
HapyIIeHHUs] OMOPHO-IBUTATENILHOTO ammapaTa: BO3MOXKHOCTb OECHpEeNsSTCTBEHHOTO JOCTYyIa
oOyuaronuxcs B yueOHbIE MTOMEIIECHUS, TyalleTHbIe KOMHATHI U JIPYTUe MOMeIleHus: Kadeapsl, a
Tak)Ke MpeObIBaHNE B YKa3aHHBIX  MOMEIICHUSX.

OO6pazoBanne OO0yYaroIMXCS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI MOXKET OBIThH
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOYYaIOUIUMUCS, TaK U B OTIENbHBIX TPyIIax WM B
OTJIENbHBIX OpPTraHU3aIUsIX.
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KOHTPOJIBHBIE 3AJTIAHUA U UHBIE MATEPHUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBbITA AEATEJbHOCTH, XapaKTepHU3youue
Tanbl GOPMHUPOBAHNMS KOMIIETEHIIM B MPOLECCe OCBOCHUSA TUCHMILIMHBI

OU3UKA

OIIK-4 - Criocoben
000CHOBBIBATH U
pealn30BHIBATH B
npodeccuoHaTBHOM
JeSITeTbHOCTH
COBPEMEHHBIC
TEXHOJIOTHH C
HCIIOJIb30BaHUEM
npubopHo-
HMHCTPYMEHTAJIbHOM 0a3bl
Y UCTIOJIb30BaTh
OCHOBHBIC €CTECTBEHHBIC,
OMOJIOTHUYECKHE 1
poeCCHOHATBHBIC
TTOHSATHS, & TAKXKE
METOJIbI TIPU PEIICHUH
oOmenpodeccuoHaTbHBIX
3amad

BOl'lpOCI)I K 3a49€Ty

1) MexaHu4eckoe IBWKEHHE. BUIbI MEXaHUUYECKOTO JBHIKCHUSI.
CpenHsisi, MTHOBEHHAs! CKOPOCTbD MTOCTYTATEIBHOTO JBMKECHUSI.

2) CpenHee, MTHOBEHHOE YCKOPEHHE MOCTYNATEIBHOTO ABHKCHUSI.

HopmanbsHoe, TaHT€HLIMANBbHOE, TOJIHOE YCKOPEHHE.

3) Cpennee, MrHOBEHHOE YIJ0Boe yckopeHue. CBs3b YIJIOBOTO
YCKOPEHUSI C TAHTCHITUATEHBIM.

4) CpenHsiss, MIHOBCHHas YIJIOBas CKOpPOCTb.
CKOpOCTb.

5) 1 — i 3akon HptoroHa. 2 — i 3akoH HploToHA (B OOBIYHOM U
g depeHInaIbHOM BHUIE).

6) HMmnysbe. 3aKOH COXpaHSHUST HUMITYJIbCOB.

7) MomMeHT cuitbl (B BEKTOPHOM U CKaISIPHOM BujIe). [11edo cuibl.

8) Mowment wuHepiuu (s drmeMeHTapHOH Maccel). OT dero
3aBUCUT MOMEHT MHEPIMH TBEPAOIO Tea.

9) OcHOBHOE ypaBHEHHE JWHAMHKH BPANIATEIbHOTO BUXKCHHSL.
[IpoBecTn aHANMOTHIO JAHHOTO YPaBHEHHUS CO 2 — M 3aKOHOM
Herorona.

10) KonebaTenpHoe ABHKEHHE. YpaBHCHHE CKOPOCTH, YCKOPEHHH,
KOOpJIMHAThl HE3aTyXalolUX TapMOHMYECKHX KOJIeOaHUN.
AMIUIMTY 1, TIEPUOJ, YaCTOTa KOJICOAHUH.

11) BeinyxaeHHbIC KOeOanus. Pe3oHaHc.

BpamarensHas

12) Pabora (dneMeHTapHasi, TMOdHAs). MomHOCTE  (CpemHss,
MTHOBCHHAs1). OHeprusi. Buapl dSHeprum (KHHETHYECKas,
MOTEHITUAIbHAs).

13) [onHass MexaHWYeCKas SHEPrus. DHEPrusi BPaIIaOIIerocs
Tena. 3aKOH COXPaHEHHS] MEXaHUYECKON PHEPIHH.

14) MexaHn4yecKde  BOJHBI.  BHIBl  BOJH:  IOIEpPEUYHbIE,
POJ0JbHbIE. YpaBHEHUE TUIOCKOM MEXaHUYECKOW BOJIHBI.

15) 3BykoBble  BOJHBL. ~ MHTEHCHBHOCTH  3ByKa.  YPOBEHb
UHTEHCHUBHOCTU. 3akoH Bebepa — ®exnepa. 3ByKoBoOe
JTaBJICHUE.

16) Vubtpassyk. HWuppasByk. Dbdexr J[omrepa. Dopmyna

yactoTsl Jomnepa. [Ipumepsr npumenenus >¢pdekra Jomnepa B
MEIUIIMHE U OMOJIOTHH.

17) Ocuosubie monoxenuss MKT. CterneHb cBOOO b MOJICKYIT.

18) OcnoBHoe ypaBHenne MKT. CpenHsiss KHHETHYECKAs SHEPTHs
MolleKyl. AOcomoTHas IIKana TeMieparyp. AOCOTIOTHBIN

HOJIb.

19) UneanpHbiii Ta3. YpaBHeHune MenngeneeBa — KiaiinepoHa.
Peanbhblii ra3. Ypasuenue Ban — nep — Baanbca. Coxmxenue
rasa.

20) SlBnenne  mepeHoca.  YpaBHEHHs  SIBIGHHH  IepeHOca:
(g dy3un, TEMIONPOBOTHOCTH, BHYTPEHHETO TPEHHUS.
21) TepmonuHamuueckue mapamerpbl. Temnora. Pabora mpu




pacuupeHun ra3za. BHyTpeHHss SHeprusL.

22) 1-i4, 2-i 3akoHBI TepMoaAMHAMUKU. OOpaTuMbIe 1 HEOOpaTUMbIE
npoueccol. TernnoBas MamHa.

23) DIeKTPOCTaTUYECKOE TI0JIe, €ro HampsbKeHHOCTh.  [loTok
HaIps>KEHHOCTH, Teopema ['aycca.

24) Pabota mepeMeleHus 3JIEKTPUYECKOro 3apsiia B CHIIOBOC
anekrpocraruyeckoe mnojue. [lorennuman. HanpsbkeHHOCTD 1ot
KaK T'paJIueHT MOTeHIINAIA.

25) IlpoBOHMKM B CHJIOBOM  DJICKTPOCTATHYECKOM  IIOJIC.
DneKTpocTaTHuecKas 3aluTa. JIeKTPOCTATUYECKUE SIBICHMUSL.

26) JIudnekTpukd B CHJIOBOM  3JIGKTPOCTATHYECKOM  IIOJIC.
[onspuzanus JIDIIEKTPUKOB, BUJIBI MOJISIPU3ALINH.
JysnexTpuyueckas MPOHULIAEMOCTb.

27) DnexTpoeMKocTh mpoBoaHuKa. Kongencaropsl. Jueprust COII.
JKuBoi1 Opranusm B CHJIOBOM 3JIEKTPOCTATHYECKOM IIOJIE.

28) Dnexkrpuueckuii Tok B Metamax. 3akoH Oma (B OOBIYHOM U
mupdepeHuraibHoM  Buje). TemnoBoe  aeiicTBHE  TOKa.
DneKTpoHarpeBareiabHble YyCTPOHCTBA.

29) TToaympoBOJHUK M €r0 CBOWCTBA. DIIEKTPOHHAS M JBIPOYHAs,
COOCTBEHHAs] W TIPUMECHAsI TPOBOIAMMOCTH TIOIYIIPOBOIHHKA.
3aBHCUMOCTH COIPOTHBIICHHUS MPOBOJHUKA OT TEMIIEPATYPHI.
Tepmucrop.

30) [TonynmpOBOAHUKOBBIA  JWHOMA.  3alUpaoOmdii  CIIoO B
MOJTYTIPOBOTHUKAX M €T0 BBIIPSMIISIFOIIEE ICHCTBHE.

31) DaekTpuueckuii TOK B rasax. BomprammepHast XapakTepHUCTHKA
ra3oBOro paspsaa. ASpUOHBI U UX IPUMEHEHUE.

32) [TocTrossHHOE MarHuTHOE IMoJie. MarHuTHOE B3auMOJICHCTBHE
MPOBOJHUKOB C TOKOM. 3akoH Ammnepa. Mugykuus [IMII.
3akoH buo — Capapa — Jlamaca.

33) BemiectBO B MarHUTHOM I0Jie. MarHuTHas MPOHHIIAEMOCTb.
JnamaruuTHele, mapaMarHUTHbIE, ()epPOMArHUTHBIE BEIECTBA.
MaruutHoe monie 3eMiIM M €ro JeicTBHe Ha OHOJIOrHYecKue
OOBEKTHI.

34) DnextpoMaruutHas  uHAYKIMA. CamouHaykims.  OmNbIThI
®apaness. UHIyKTUBHOCTD.

35) Orpaxenue W mpenoMieHHe cBeTa. [loHOE OTpakeHHe |
UCIIOJIb30BAHUE JTOrO SBJICHHWS B ONTHYECKUX MpubOpax.
CBETOBOJIEL.

36) DHepreTryeckrue HOTOMETPHUSCKHE BEIUYUHBI U €MHHUIBI UX
u3Mepenus. Kpupasi BUIHOCTH.

37) CeeroBbie (OTOMETPUUYCCKAE BEIMYHHBI W COUHUIBI HX
W3MEPEHHU.

38) Unrepdepennus cBeTa. YCIOBHS YCHICHHS M OCIAOICHUS
CBETOBOM BOJIHBI.

39) Nudpakuus cBera. [lpunnun Troiirenca —  ®peHedst.
JudpakimonHas pemerka. JJuppakiinoHHbIN COEKTP.

40) ducnepcus cBeta. Criektpbl. ClIeKTpabHbIH aHAIH3.

41) Tlornouienue cera. 3akoHbl byrepa u bepa. buomoruyeckoe
3HayeHue  conHeuHoro  cera.  doToxumumyeckue U
(oTOOHOTOTHUECKUE PEAKIIHH.

42) VnobrpaduoneroBoe W HH(QpaKpacHOE W3INIYyYCHHUS U UX
Ouosiornyeckoe JieiicTBre.




43) [Ipupoga TEIUIOBOrO H3Iy4YeHHS. AOCOIIOTHO YEPHOE TEIIO.
3akon Kupxroda. 3akonsr Crepana — boneiimana u Buna.

44) KBaHTOBBI MeXaHW3M W3JydeHHs (TIOTJIOIICHHUs) CBETa.
@opmyna Ilnanka. @otonsl. Dotodddexr. VYpaBHeHHE
DuiHmeitHa s Gortodddekra.

45) TlnanerapHas Mojnenb aroM. lloctymatel Oopa. Choue
anektpoHa. [Ipunuun [Taynu.

46) Buas! mromunectiennuu. [Ipasuino Crokca. 3akoH BaBuiiosa.

47) PeHTreHOBCKOE M3JIyueHHE, €ro CBoiicTBa. buonorundeckoe
JIeiCTBUE PEHTTEHOBCKOTO M3ITyUCHHS.

IIpouenypa onennBanus 3auera

3ager mpoxomutr B (opMme TecTHpoBaHHS C wucmoiab3oBanneM ODWOC Moodle B
COOTBETCTBUU C TpaduKoOM MPOMEKYTOUHOM arrectanuu. OOyuwaromuiicss aomyckaercs K
MIPOMEXYTOYHOM aTTecTallMy (3a4eTy) MO AWCLUUIUIMHE NPU YCJIOBHUU IOCEIICHUs 3aHATUN U
YCHEIIHOTO BBIMOJIHEHNS TEKYIIET0 KOHTPOJISI B TEUEHHE CEMECTPa, KOTOPOE BKIIIOYAET:

—TIOJIOKUTEJIbHBIE OLEHKHU 332 IPOMEKYTOUHbIE KOHTPOJIbHBIE Pa0OTHI;

— ycIlenrHoe cobeceloBaHKe M0 TEMaM, BBIHOCUMBIM Ha CaMOCTOSITEIbHOE U3YUEHUE;
B npoTtuBHOM ciyyae oOydaromuiicsi He JOIMYCKAeTCsl K MPOXOXKJIEHUIO TECTOBBIX 3aJaHUMU, J10
MOJIHOM JIMKBUIALIUHU BCEX 3a/10JKEHHOCTEH.

Tect B cucreme Moodle Bkitouaer 30 BompocoB, B cilydailHOM MOPSIIKE BHIOPAHHBIX U3
O6aHka BompocoB. OOyuaromeMycsi MpefoCTaBiIseTCs] 2 MOMBITKU MPOAOJKUTENBHOCTRIO 45
MUHYT KaXas

Kpurepun oueHku 3ayera

Onenka «3aureHo/He 3aureHO» BBICTABIIAETCS CHCTEMOW aBTOMATHUYECKHM COTJIACHO
IIKaje OLEHUBAHUS TECTUPOBAHUS HA 3a4eTe.

Onenka «3auTeHO0» BBICTABIIAETCS, €CIM HAWy4lllas MOMbITKA PEUICHUS TeCTUPOBAHUS
XapaKkTepu3yeTcs pe3ysbTatoM He Huxke 50%;
Onenka «He 3auTeH0» BBICTABIISETCS, €CIIU PE3YIbTAT HAWITYyUIlIeH MOMBITKU PEeLICHUS
TECTUPOBAHUS XapakTepusyercs pe3ynbTatoB MeHee 50%.

Bomnpocel 1151 cobeceloBaHUS 10 TeMaM, BLIHOCUMBIM HAa CAMOCTOSITeJIbHOE 00yueHHue

1. MOMEHT CHJI OTHOCUTENIbHO HETIOABMKHOM OCH.

VYcnoBus paBHOBecHs TeJl, UMEIOLIUX Och BpameHus. [lapa cun. LleHTp TskecTn TBEpIOro
Tena.

[IpuMeHeHue ycaoBUs paBHOBECUS JUISl BBIUMCICHUS LEHTPA TSHKECTH.
Craruueckue CUCTEMbI B OIIOPHO-ABUTATEIBHOM alllapaTe KUBOTHBIX.
SABnenus nepenoca. 3akonsl Ouka u Oypee.

SIBnenust nepeHoca B OMOJIOTHUECKUX CUCTEMAX.

Buner Ternnmooomena. TepMoperymsiust opranu3Ma 1 TEIoo0MeH B ¢/X.
YpasHeHnue Ban-nep-Baanbca.

Kpucrannnueckoe cocTosiHUE BEIECTBA.

0.  CxuxeHue ra3os.

1. OO6paTumbie ¥ HEOOpAaTUMBIE MPOIIECCHI, 2-€ HaYall0 TEPMOINHAMUKH.
12. [IpuHIMIT NEHCTBUSA TEIUIOBOW MAIlIUHBI.

13. Huxn Kapno u ero KII/.

14. TemoBble MalIMHBI ¥ XOJIOAUIBHBIE YCTAHOBKHU B C/X.

15.  TlousTHe SHTpoONUHU. 3aKOH HE YOBIBAaHHS SHTPOIUH.

N
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16. [TonaTue 06 OTKPBITHIX TEPMOJMHAMUYECKUX cucTeMax. JKUBOI OpraHu3M Kak OTKpBITas
TEPMOJMHAMHUYECKAs CUCTEMA.

17.  IlepBoe Hayajl0 TEPMOANHAMUKU B OMOJIOTUH.

18.  IlpeBpaiieHue >HEPTUM B OMOJIOTUYECKUX CHCTEMAX M SHEPreTUYECKHd OajaHC KUBOTO
opraHusma.

19.  Temnompoaykiusi. AkKymynupoBaHue sHepruu B mojekyinax AT®. Ilepenoc Temna B
KHUBBIX OpPraHU3Max.

20.  2-e Hayano TepMoaMHAMHKH B Ononoruu. ®opmyna [Ipuroxuna.

21. KII MBIIIbL.

22.  DeKTpUYecKue SIBICHUS B OMOJOTHUECKUX CHCTEMAaX.

23.  CamocrosTenbHas U HECAMOCTOATEIbHAS TPOBOJUMOCTb T'a30B.

24.  BombpTammepHast XapaKTepUCTHKA ra30BOTO pa3psiia. 3aKOHbI 3JEKTPOIIN3a.

25.  Tlopor pa3pspkenus B TKaHsAX. [IpoXoskJeHne ITOCTOSTHHOTO TOKA Yepe3 )KUBbIE TKAHH.

26.  JleficTBME IOCTOSTHHOT'O TOKAa HA OpTaHM3M.

27.  TanpBaHuM3arus, 3MeKTpodopes, 3MEKTPO. MOTCHIIUAI.

28.  MeMOpanHBIi oTeHIMAN. TPaHCTIOPT BEIMIECTB Yepe3 KIeTouHble MeMOpanbl. OcMmoc.

29.  TloHsATHE O KaIMEBO - HATPUEBOM Hacoce. bruonoTeHnnab!.

30.  DnexrpomarnutHas HHAYKIusA. OnbrTel apanes. SBICHUS CAaMOUHIYKIIUH.

31. OHeprusi MarHUTHOT O NoJIA. JIefCTBUE AIEKTPOMArHUTHOTO TIOJISL HA dKUBOM OPTaHU3M.

32.  Ilpumenenne DMII B pusnorepanuu.

33. [Monsspuzanus cBeTa, MOSIPU30BAHHBIN U €CTECTBCHHBIN CBET.

34. Hucnepcus cBera. CiekTpbl U UX TUMbl. CeKTpaIbHbIA aHAIN3.

35. Y® u UK u3nyuenue, ux CBOMCTBA M METOIbI HAOTIOICHUSI.

36.  buomornueckoe neiicreue YO u UK nznydenus.

37.  Ilpumenenne Y® mzmydeHus AJi ¢/X TPOU3BOICTBA.

38.  Ilpupona TemiaoBoro u3aydeHus. AOCOIIOTHO YEPHOE TEIIO.

39.  3akon Credana — bonbimana, Buna. TemioBoe uznydeHnue tena >KMBOTHBIX.

40. Paznuunbie Bunbl momuHecteHyu. [Ipasuno Crokca.

41.  3axoH BaBunoa. JltoMHUHECLIEHTHBIN aHATU3.

42.  TlomydeHue peHTI€HOBCKOTO M3IIyYCHHS, €TO CBOMCTRBA.

43. Penrrenonmarsocruka.

44.  Jlazepsl. ®usnyeckue U OMOJIOTHYECKUE CBOMCTBA Ja3€PHOT0 U3TYUYECHUSI.

IIpouenypa oueHuBanus codeceq0BaAHUS

CobecenoBanne TPOBOAUTCA B (popMe HHIAMBUAYAIBLHOTO ONpOca JUIS OINpeaeieHUs
YPOBHSI OCBOEHHOCTH OOYYaIOIIMMHCS TEM, BHIHOCHUMBIX Ha CaMOCTOATENbHOE u3ydeHue. Kak
MpaBUII0, COOECEIOBAaHNE MPOXOIUT Ha KOHCYIbTanuy. [IpernogaBaTens 3apaHee IperynpekiacT
o0yuJaronierocsi 0 Cpokax MpoBeACHUs cobeceJoBaHMs, TPEOOBAaHUAX K MOATOTOBKE MaTepPHAJIOB,
3HAKOMUT C BOIIPOCAMH K COOECEIOBaHUIO.

OTBeT Ha BONPOC CUUTAETCS MPABUIbHBIM, €CIM IO CBOEMY COJEPKAHHUIO MOJHOCTBIO
COOTBETCTBYET 3a/IlaHHOMY BOIPOCY, COAEPKHUT BCE HEOOXOJMMbIE TeOopeTHdecKre (PakThl U
000CHOBAHHBIE BBIBOJIBI, @ €T0 U3JI0KEHUE TPAaMOTHOE.

Kpurepun oueHku codeceqoBanus

ITo pesynbTatam cobecenoBanusi 00ydaroleMycsi BBICTABISETCS OIEHKA!

«3auTeHoy», ecnu oOydarolIUICS OTBETUN Ha BCE MPEIOKEHHBIE BOMPOCHI, MOKa3aB
XOpoIllue 3HaHHS M0 HW3YYEHHOH TeMe, MPOJEMOHCTPHPOBAT BIAJCHHE MAaTepHAIOM IO
TEOPETUYECKHM BOIPOCaM M TPAKTHUYECKUM 3aJaHUSIM W/MIU JOMYCTHJI HECYIIECTBEHHBIE
HETOYHOCTH/OIINOKH MPH OTBETE,

«He 3auTeHo», ecnu oOydyaromuiicss OTBETHJI HE Ha BCE MPEATOKEHHBIE BOIPOCHI;
MIPOJIEMOHCTPUPOBAT HETIOJIHOE BJAJICHUE MaTepHaIOM MO0 TEOPETHYECKHM BOIMpOCaM U
MPAKTUYECKUM 33/IaHUSIM U JOMYCTUT HECKOIBKO CYIIIECTBEHHBIX OMIMOOK MIPU OTBETE



(3aounas hopma oOydeHus)

KommexkT 3agaHuii 1J1s1 KOHTPOJIbHOI padoThI

OOyuaromuiics BRIOMpaeT HOMEpa 3a/laHuii CBOETO BapruaHTa COrjiacHoO Tadmuiie |

Tabnuma 1. BapuaHThl KOHTPOJBHBIX 3aaHHIA

[Tocnenuss [peanocnennsist nudpa Ne 3aueTHON KHIKKH

udpa Ne 0, geTHas HEUYeTHAs

3a4E€THON

KHUKKH

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
&) 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 3ATAHUS

Mexanuka u 6uomexanuxa (korebanus u 80aHwvl). Akycmuxa. I uopoounamuxa u eemoOUHAMUKA.
1. Kocunka — n3menpunTens npeaHasHauyeHa NSl CKALIMBaHUS TPaBbl U OJHOBPEMEHHOIO
M3MENBYCHHUS KOPMOB I CKOTA. 3aBHCHMOCTH yriia moBoporta Oapabana xocwiku KC -1 ot
BpeMeHH jaaercs ypaBHeHuem: ¢ = A + Bt + Ct?, rme B = 0,6 pan/c, C = 0,25 pan/c®. Haittu
YIJIOBYIO CKOpPOCTH BparieHusi O0apabaHa Ha JIMHEHHYIO CKOPOCTh TOYEK Ha €ro MOBEPXHOCTU
yepe3 10 c. ot Hauana Bpamenus. {uamerp 6apadana 0,5 m.

2. bapaban MOJOTHIIKK BpaliaeTcs Tak, 4TO 3aBUCHMOCTH YHCia ero 000pOTOB OT BpEMEHHU
3amaercsa ypaBHeHueM: V = A + Bt2, rme A = 3 ¢l B = 1,5 c® Ckonbko 000pOTOB cienaeT
OapabaH vepe3 5 ¢ OT Havaja BpalieHus ?

3. Ban 3epuomonotunku MCA — 100 Hayan BpamarbCs PaBHOYCKOPEHHO C YIJIOBBIM
yckopenueM 80 paz/c?. Kakoil 4acTOThI BpallleHuUs JOCTUTHET Baj yepe3 12 moaHex 060poToB?

4, bapaban xocunku — usmenpuntens KUP — 1,5 nocturaer paboueil 4acTOThI BpalieHus B
1500 o6/MuH yepe3 2 MUH OT Hayalja JABIM)KECHHUS. BeUMCINTH yrioBoe yckopeHue OapabaHa,
TaHTeHIMALHOE U TIOJTHOE YCKOPEHHUE TOUYeK Ha ero moBepxHocTu. Juametp 6apadana 570 mm.

5. bapaban cenaparopa «Ypai - 3», MOMEHT HHEPIIMHA KOTOPOTO 10% kr - M 2, BpaIllaeTcs ¢
gactoToir 7800 06/MuH. 3a CKOJIBKO BPEMEHH OCTAaHOBUTCS OapabaH, eciu K HeMYy IPUIIOKUTh
TOpMO3SIUiA MOMEHT 6,28 - 10* H- m?

6. Pabouee Koneco BEHTHUIATOPA, OOECIEUMBAIOIIETO BO3JYXOOOMEH B KOPOBHUKE,
Bpamaercs ¢ yactotoil o6/mMuH. {namerp koneca 40 cMm u ero macca 6 kxr. Cuutas Kojeco
CIUIOIIHBIM LIWJIMHAPOM, BBIYMCIUTD €70 KHHETUUECKYIO SHEPTHIO.

7. JluHeiHast CKOPOCTh BEHTUJISITOpA BESUIKM Ha ero mepudepun nomxkHa ObITh 9 M/c. C
KaKUM YTJIOBBIM YCKOPEHUEM BPAILlA€TCS BEHTHJIATOP BESUIKH, €CIU ero nauamerp 1,2 M. U OH
JOCTUTAET 3TOU CKOpocTH uepe3 3 MuH? CKOIBKO 000POTOB CENaeT 3a 3TO BpeMs BEHTUIISTOP?




8. Jlnst m3ydyeHust BO3AecTBYSI yCKOPEHUI HA OpraHU3M >KMBOTHBIX KPOJIMK Maccoi 2,5 K ObLI
MOCaXEH B LIEHTP FOPU30HTANBHON TaThopmbl quametpom 1,5 M u maccoit 12 kr. [lnatdopmy
NPUBEIN BO BpallleHHE TaK, 4To OHA nenaer 15 o0/mMuH. Kak M3MeHHMTCS 4acToTa BpalleHHUs
m1aTGopMBl, €CITU KpPOJIMK Tepelnér oT meHTtpa K e€ kparo? Bo Bpems mepexoaa Kpojauka
BHEIIHKE CUJIBI Ha TUIaT(OpMyY HE JICHCTBOBAIIH.

9. MomeHT nHepiuH O6apabaHa cemapatopa «Ypan-3» paseH 9150 xr - M. Bapaban Bpamaercs
ot 3ekTpomoropa ¢ yactotor 9000 o6/muH. [Ipy KpaTKOBpEMEHHOM OTKJIFOUEHUH TOKA YacTOTa
Bpamienus cHusmiack 10 3000 06/muH. Kakyro paboTy COBEpIIMIIH 3a 3TO BPEMsI CHIIBI TPEHUS?

10. N3menpunTenbHbINH Oapaban KOCWIKH - m3Mmenpuutenss KY® - 1,8 Bpamaercs ¢
gactoroir 960 00/MUH. BBIYMCINTH KMHETHYECKYIO SHepruro OapabaHa, cUMTasi €ro IMOJIBIM
HUIMHAPOM, eciii Macca ero 1300 kr u auamerp 600 Mm.

11. VHTEeHCHBHOCTH YJBTpa3ByKa, HCIIONB3YEMOTrO ISl JieueHUs 3a00JeBaHMI CYCTaBOB Y
KpPYIHOI'0 poraToro ckora, cocrasiser 1,2 -10 Br/m. Kakoe xonndyecTBo sHEpruu mpoxoauT B
TeINo KMBOTHOTO MPU JTHTENLHOCTH TIPOLeAyphl 10 MUH, ecnu miomas Budpatopa 12 cm? ?

12. KonuyecTBO 3Hepruu, nepeaaBacMol YJIbTPa3BYKOBOM BOJHOW TeNly JKMUBOTHOTO IpHU
JIEYCHUH TIEPUAPTPUTA, 32 OJIUH CEAHC JODKHO ObITh 650 J[>K mpu MHTEHCUBHOCTH YJIbTpa3ByKa
8000 B1/m . CkobKO BpeMEHHU JOJIKEH MTPOBOUTH CEAHC , €CIU TII0Mas BUOparopa 15 cm? ?

13. IInomanes 6apabaHHOM nepenoHkH yenoBeueckoro yxa 0,65 cm. Beruucnuts , kakas sHeprus
MpoTeKaeT yepe3 ObapabaHHYIO MEPENoHKY 3a | MUH npH nocTossHHOM 1ryme B 80 1b.

14. lllym B nmomemienun ntunedadbpuku nuéM nocturaet 95 nb, a Houblo cHukaeTcs 10 65 1b.
Bo ckonbko pa3 HHTEHCUBHOCTH 3ByKa JHEM OOJIbIIIE, YEM HOUbIO?

15. Ilym na ymume pocrturaer ypoBHs 80 nb. Takoil myMm NpUBOIUT K YXYIIEHHUIO
(bU3MOIOrMYECKOT0 COCTOSHUSL KOPOB U , B YACTHOCTH , K Ia/ICHUIO MOJIOYHON MPOJYKTUBHOCTH.
Bo ckoibKko pa3 HaJl0 yMEHbIINTh HHTEHCUBHOCTh LITyMa B KOPOBHHUKE (32 CUET 3BYKOU3OJISILIUN)
110 CPAaBHEHUIO C YJIMIIEH, YTOOBI YPOBEHB IITyMa B HEM ObLT HE Oostee 60 nb?

16. Ha ckonpko nenuben yBeIUYUTCS IIyM B IOMEUIEHUH NTHIIePaOpuKu, €M HUHTEHCUBHOCTh
3ByKa Bo3pactér: a) B 2000 pa3 6) B 20000 pa3?

17. PabGoraromass B TOMEIICHHH >XHBOTHOBOIYECKOTO KOMIUIEKCA JJIEKTPOJIONKa CO3MaET
ypoBeHb myma B 75 nb. OnpenenuTs ypoBEHb IIyMa, KOTJa B MOMEMICHUU OYIyT BKIFOUCHBI
cpa3y 3 TaKuxX yCTaHOBKH.

18. Jlns nedenus: psga 3a00J€BaHUM KPYIMHOTO POTaToOro CKOTa MPUMEHSIETCS YIbTPa3BYK C
yactotoi 880 kI'n. [lokazaTens MOrIomEeHus yiabTpa3ByKa 3TOM 4YaCTOThI B MBIIIEYHBIX TKAHAX
0,2 cm. KakoBa Oyner MHTEHCHMBHOCTH yJbTpa3ByKa Ha TiyOMHE 5 CM, €Clli Ha MOBEPXHOCTU
TKaHU UHTEHCUBHOCTH ero pasHa 0,6 Br/m?
19.1TokazaTens MOTJIOMICHHS yIIbTpa 3ByKa B Boje (rpu yactore 100 xI'mr) pasen 2,5 - 20 cm. Ha
KaKOM PacCTOSHUU OT UCTOYHMKA UHTEHCUBHOCTH YJIbTPa3ByKa YMEHBIIUTCS BJIBOE?

20. ITpu mpoX0oXIACHUHU Yepe3 Meperopoyiky u3 (aHepsl TONMUHONW 3 MM MHTEHCUBHOCTH 3BYKa,
camkaercsa B 10 pa3. KakoBa OyneT MHTEHCHBHOCTH 3BYKa, MpOIIEIIEro yepe3 (paHepHYIo
neperopojky, ecnu pasHa 10 Br/m.

21. B xkunsatunsHuke «Tutan» ypoBenb Boabl B Oake pocturaer 0,6 m. C kakoil CKOPOCTHIO
BBITEKAET BOJIa M3 KPaHa, PACIIONIOKEHHOIO Y AHA 0aka KunsATWiIbHUKA? CUUTaTh, UTO TUAMETP
OTBEpCTHS KpaHa BO MHOT'O pa3 MEHbIIIe AuaMeTpa Oaka.

22. Monoko BbITEKaeT M3 KpaHa MepeaBKHON MojouHOoM muctepue MBI[-600 co ckopocThio
4,78 m/c. J1o Kakoro ypoBHS 3all0JIHEHa [UCTepHa?

23. Momnoko Teu€Tr mo MoJjokompoBogy auamerpoM 38 MM (ycranoBka YJIC-1). Ha omnom
ydacTke auameTp TpyOsl ymenbinwicsa 10 30 mm. Ha ckonbko M3MEHMTCS NaBIE€HHE MOJIOKa B
TOM Yy4acTKe TpyObl IO CpPaBHEHHMIO C OCTalIbHOM YacTbio TPyObl. CKOpPOCTH TEUYEHHS B
OCHOBHOM 4acTH TpyObI 2 M/c.

24. KpoBb B anmnapare UCKyCCTBEHHOI'O KpOBOOOpAIIIEHUs ABMXKETCS T10 IIIAHTY , Yepe3 ceueHne
KOTOPOro MPOXOJUT €KEMHUHYTHO 5 11 KpoBU. s ompeneneHust JaBi€HUST B JIBYX pa3HbIX
ydacTKax IIJIaHTa B HUX BCTaBUJIM MaHOMETpHUueckue TpyOku. OmpeaenuTh pasHOCTh YPOBHEH
KpPOBH B TpyOKax ,eClii OHU BCTaBJICHBI B yUACTKH IIJaHra ¢ auamerpoM 30 mm u 20 MM.



25. Ycranoska HII-50 npennasHauena ajis NepeKayky >KUAKOTO HaBO3a OT KUBOTHOBOIYECKUX
depm Ha mons ¢unabTpanuu. B wac Takas ycraHoBka mepekaumBaeT 70 M HABO3HOW KIKU.
KakoBa pabora, maymasi Ha IPEOJIOJICHHE TPEHUS B TOPH3OHTAILHOU TpyOe, eciu e€ KOHell
coobmraercs ¢ atMocdepoit, a B €€ HauaaTbHOM ydacTke AaBieHue pasHo 150 klla?
26. B MOIIOKONpOBOJE, IMOMAAIOIMIEM MOJOKO B aBTOMOOWJIBHYIO IMCTEpHY, CO3daETcs
noHmwxkeHHoe naasneHue B 39 klla. KakoBo naBneHue Ha JpyroM KoHLEe TpYyObl, €ciau Hpu
nepemeneHuu 1000 1 Mosioka Ha NpeojoJieHUue TpeHUs 3aTpaunuBaeTcs sHeprus 60 k/[x?
27. Kakoil 00BEM KpOBHU MPOTEKAET Yepe3 KPOBEHOCHBIN cocya anuHoi 50 MM u nuameTpom 3
MM 3a | MMHYTY, €CJIM Ha HETO KOHLIaX UMEETCSl Pa3HOCTb JIaBJICHHUM B 2 MM PT. CT.?
28.0Ompenenenne ckopoctu ocenanusi dputpounutoB (COD) mMmeer OONBIIOE JUATHOCTUYECCKOE
3HaueHue. Tak, Mpu BOCHAIMUTEIbHBIX Ipoleccax B opraHuzMe kUBOTHbIX COD o0ycioBieHa
CIIUIIAHUEM DBPUTPOLUTOB B KOMOYKM Oosibuiero auamerpa. Cuutas ux cheprUuecKuMH,
OTIpEeAETUTh AUaMeTp KOMOYKOB B KpoBH Jomiaay, ecian COD paBHa 64 mm/yac.
29.0npenenuTh MIOTHOCTh OCEAaHUs SPUTPOIIUTOB B KPOBU CBHHBH, €CIIM CKOPOCTh OCEIaHUs
ux B kpoBu (COD) paBHa 8 mm/gac. CumTarh, YTO SPUTPOLUUTHI HUMEIOT (HOpMY MIapHKa
TUAMETPOM 5 MKM (B IEHCTBUTEIHHOCTH OHU UMEIOT (DOPMY JIBOSIKOBBIITYKJION JTMH3BI).
30.B naGopaTopHO#l yCTaHOBKE KAacTOpPOBOE Macio Tojaaércsa mo TpyOke mmHOW 35 cM u
muametrpoM 4 mMm. KakoBa 10kHa OBITH Pa3HOCTH JAABJIEHUS HA KOHIaX TPyOKH, 4TOOBI 32 5 MUH
yepe3 Hee npotekio 0,5 nurpa macna?

Monexynapnas gpusuxa
31.B BerepuHapHOW Tepanmuu HEKOTOPBIE JIEKAPCTBEHHBIE BEIIECTBA NPHUMEHSIOT B BUJE
a3p03071ei. BEIUHCINTE CPENHIOn KBAIPATHIHYIO CKOPOCTh YaCTHUEK adpo30is guamerpom 107°
cM n mrotHOCTHIO 1,510 % xr/M mpm 27 °C
32Temmneparypa kpoBu y jomaau B HopMme 37 C. Ilpu 3a0oneBaHUU CPEAHIO KBAJIPATHIHYIO
CKOPOCTb MOJIEKYJ, BXOJSIINX B COCTaB IUIa3Mbl KpoBH, yBenuuwiachk Ha 0,5 % .Kakosa crana
TeMIlepaTrypa KpoBH Y Jomiaan’?
33. Ilpm temmeparype 10 °C B Gammome naxomutcs 1,5%10%% wmomexyn. Omnpenennts
KMHETUYECKYIO0 SHEPTHUIO NMOCTYMATENbHOIO ABMKEHUS BCEX MOJIEKYJI B OaJIOHE.
34 Kunetnuueckass DSHEpPrusi IMOCTYNAaTeIbHOrO JBMXKEHUS BCEX MOJEKYJl KHUCIOpO[a,
BBIJICJICHHOTO B mporecce ¢orocuHTe3a 3a 4vac, paBHa 200 JIx. CpemHsis KBaapaTUdHas
CKOpOCTh 3TUX MoJiekys 470 m/c. KakoBa, mMacca BBIICJIEHHOTO PacTeHHSIMHU KucIopoaa?
35.CxoybKO CTemeHelH CBOOOJBI MMEET MOJIeKyJa, OOJiajgaronias KHHETHYECKON JHepruen
9,7%10°% Ix npu 7°C?
36.TpexaroMHblii Ta3 Maccor 1,5 Kr HaXoauTCA MOJ JABJICHHEM 5 aTM. U UMEET IJIOTHOCTh 6
kr/m®. HaliTi 2Hepruio TemIoBOro ABMKEHHS MOJIEKYII Ia3a IPU STHX YCIOBHUX.
37.YnenbHble TEMJIOEMKOCTH Tra3a IpH IOCTOSIHHOM 00bEME U MPU MOCTOSHHOM JaBJICHUU
paBHBI cOOTBETCTBEHHO 649 1 912 Jx/kr*K. Onpenenuts MOJISPHYIO Maccy 3TOTO ra3a U YUCIIO
CTeTeHel CBOOO bl €ro MOJIEKYIL.
38. Haiitu ummynbe Monekynbl azota npu 27° C.CKopocTh MOJNEKYIIbI CUMTATh PaBHON cpeaHeit
KBaJIPAaTHYHOM CKOPOCTH.
39. 100 r Bo;sl MCHApMIM M MONydeHHbIH map Harpeau no 120° C. Haiitu mommyio
KMHETUYECKYI0 DHEPrHI0 MOCTYIMATENBHOIO JBIKEHUS MOJIEKYJ BObBI, HAXOISIIUXCS B 3TOM
nape.
40. BpluucnuTh ynenbHbIE TEMJIOEMKOCTH IMPH MOCTOSHHOM JaBJICHUU M TPHU MOCTOSHHOM
o0BEMe I Ta3a,MolsipHas Macca kortoporo 0,044 kr/ mMomnb, a OTHOIIEHHE TEMIO0EMKOCTEH
pasHo 1,33.
41. B aBrokmnaBe 00béMoM 8 1 HaxoauTcs 0,1 KT BOJIbI ,HAWTH JaBlIEHUE BOJSHBIX TApOB B
aBTOKIaBe npu Temmneparype 200 °C, korna Best Boja B HeM IpeBpaTUIach B Hap.
42. CKOJBKO MOJIEKYJI YTIEKUCIIOTO Ta3a COACPKUTCA B BBIABIXa€MOM COOAKOM BO3AyXe, €Cln
00BbEM npu 01HOM BhI0Xe paBeH 300 ma? Temneparypa Bosayxa 37 °C u nasnenue 780 MM
pT.CT.



43. B 6annone 06b6MoM 35 11 HaX0AUTCs KUCIOPo oA aaiaerueM 20 at u ipu 27° C.Jlns
MOJIEPKaHUs IbIXaHHUsI OOJIBHOTO OBLIO B3ATO U3 OaJUIOHA § T KUCIOPO/a,10CIIE Yero
Temmneparypa B 6amione nonusunack 10 23° C.OnpenenuTs 1aBieHne KUCIOPOa, OCTABIIErocs
B OaJutoHe.
44. B 3axpsIToM Oasione 06bEMOM 12 1 HaxoauTes Bo3ayX npu aasieHuu 210 ° I1a.Kakoe
KOJIMYECTBO TEIIa HAJI0 COOOIIUTh BO3yXY,4TOOBI MOBBICUTD JJaBJIEHUE B cOCyie B 3 paza ?
45. 2 Kr KHUCIopo/a HaxomuTes o napienueM 5-10 # ITa. n umeer mnotHOCTS 3 Kr/M°. Haiitn
SHEPIHI0 TEIIOBOrO IBKEHUS MOJIEKYJI Ia3a MpH 3TUX YCIOBUSIX.
46. Kakoe 4mCI0 MOJNEKyl aMMHaKa 3aHUMaloT oobeM 50 cm® mpu napienum 0,1 at™ u npu
teMmiieparype 27 °C? Kakoii sHeprueil TerioBoro ABMKEHUS 001a1at0T 3TH MOJIEKYJIbI?
47. OnpenenuTs AaBjeHHE yriekucioro raza maccor 44 r mpu 10 °C B o6beme 2 1. Beruuciienue
MPOBECTH: a) 10 ypaBHeHUIO Menneneena - Kianeiipona; 0) no ypaBHenuto Ban —nep- Baanbca.
OObscHUTE pa3HUILY B OTBETAX.
48. OmuH Monb a30Ta W BOJsAHOrO mapa 3anuMaer ooveM 0.1 1 mpu temmeparype 0 °C.
BoruncnuTth naBieHUs 3TUX Ta3oB Mo ypaBHeHHMIO Ban —zaep- Baambca. Uem oObscHsercs
pasHuIla B oTBeTax?
49. 3a oiMH BBIIOX KOPOBA BBIAEISAET 8 J1 BO3/lyXa, B KOTOPOM co/iepkUTCs 2% BOJSHBIX MApOB.
Yacrora npixaHusi KOpoBbI 25 pa3 B MuHYyTY. KakoBa OyneT mMacca BOJSHBIX MApOB B 3aKPBITOM
MTOMEIIEHNH, B KOTOPOM 2 Haca coaeprKaauchk 5 kopoB? AtmochepHoe gaBnerue 760 Mm. pT. CT.,
TeMIieparypa Bo3ayxa B kopoBHuke 20 °C.
50. Beraucnutes Maccy U KOJIMYECTBO MOJICH BOJSTHOTO T1apa B 3aKPHITOM ITOMENEHHH KOPOBHHUKA
o6semom 10 000 M3, ecrtn maprmansHOe AaBnenue >Toro mapa 1200 Ila, a TemmepaTypa Bo3ayxa
10 °C.
51. KomnareHoBoe BOJOKHO JJIMHOM 8 MM NOX JEHCTBHEM NPWIOKEHHOM K HEMY CHIIBI
yanuHuiock Ha 1 mm. Kakoe HampsikeHre BOZHUKAET IIPU STOM BOJIOKHE.
52. ManoOGeproBass KocTh CBUHBbH HMeeT umHY 20 cm. Ee HapyxkHbiii guamerp 35 MM u
TOJIMHA cTeHKH 3 MM. K KocTn mpuinoxxuiin oceByro Harpy3ky 8 kH. Halitu yaimHenue kocTu.
53. BHemHUil quamMeTp JOKTeBoi Koctn 15 MM, mpezen npounoctd koctu 108 Tla. Kakyro cuy
HaJ0 IPUJIOKUTH TIPU OCEBOM HArpys3ke K KOCTH, YTOOBI MPOMU3O0IIE pa3phiB. TOJIIMHA CTEHKU
KOCTH 3 MM.
54. OnepaliOHHBIN CTOJ CTOUT Ha YETHIPEX CTAIBHBIX HOXKKaxX JUaMeTpoM 1o 2 cM. BeicoTa
ctosna 80 cM. Ha ckoIbKO YMEHBIIUTCS BBICOTa HOKEK CTOJIa, KOTAa Ha HEro MOJIOKAT KUBOTHOE
maccor 200 kr?
55. Jo3upoBka xsopodopma st oOuieil aHacTe3uu MPOU3BOJAUTCS IMyTEM IOJCYETa Kareb,
BBITEKAIOLIUX U3 BEpTUKaIbHOU TpyOku auamerpom 1,8 mm. KakoBa macca xmopodopma, eciu
ob110 oAcunTano 850 karens? CunuTaTh IUAMETP IMICHKH KaIluld B MOMEHT OTpbIBa paBHbIM 0,8
nraMmerpa TpyOKH.
56. Ha kakyro BBICOTY MOJHUMAETCS BOJa B MOYBE, €CJIM JUaMeTp MouBeHHOTO Kanuiispa 800
MKM?
57. Onpenenuts TUaMeTp MOYBEHHOI'O KalUJUISpa, €CIIM BBICOTA MOAHATUS BOJBI B HEM PaBHA
125 mm.
58. Bo ckoibpKO pa3 BICOTA MOABEMA BOJBI B CTEONISIX prica CO CPEAHUM TUAMETPOM KaIuJUIIpOB
0,02 cc 6onbIie, yeM B MOYBE ¢ Kanuyuisipamu quamerpom 300 Mxm?
59. U3 xanuuisipHO# TpyOKH MO KarisiM BbITEKAET TMUlepuH. [JuameTp meku Karim B MOMEHT
oTpbiBa paBeH 3 MM. OmnpenenuTh KO3QPUIHUEHT TOBEPXHOCTHOTO HATSHKEHUS TIIMLEPUHA, €CITU
Macca 75 kanens 429 r.
60. Omnpenenuts KIIH Mouu, ecim oHa mopHsulach no kKamwuisipy auamerpoMm 200 MKM Ha
BBICOTY 138 MM.

Tepmoounamuxa u OuosIHepeemuKa
61. Ilpu Bxone B nerkue oBIbl nomnagaer 0,5 1 Bo3ayxa. Ha cKoNbKO M3MEHUTCS BHYTPEHHSSA
SHEprus BO3/yXa, eciu ero temreparypa Obiia -10 °C, a Temmeparypa BHyTpH jerkux +37 °C?
Atmocdeproe naBieHue 780 MM. pT. CT..



62. Kakoe KOIMYeCTBO TEIJIOTHI 3aTpauMBaETCs HA HarpeBaHUE BO3/yXa, IMOCTYIAOIIErO0 B
JIeTKUE KOpOBBI 3a | yac, eciu 3a OJuH BAOX B Jierkue mocrymaer 6 n Bozayxa mpu 0 °C?
Temnepartypa serkux kopoBbl 38 °C m wactora apixanus 20 pa3 B MuHYTY. ATMochepHOe
nasieHue 740MM. pT. CT..
63. Beruuciute paboTy, coBepiIaeMyr KOPOBOW 3a OJUH BJIOX, CUUTAs TUICBPAITBHOE JaBIICHHUE
3a BpeMsl BJOXa MOCTOSHHBIM M paBHBIM 30 MM. pT. cT.. OOBEM JBIXaTENBHOTO BO3AyXa Y
KOpoBHI 6,5 1. KakoBa MOIIHOCTH JBIXaTEIBHOTO IMPOIECCa, €CIM YacTOTa JIbIXaHHUS KOPOBBI
paBHa 20 pa3 B MUHYTY?
64. Ha ckoibko BO3pacTaeT MOLIHOCTH JBIXaHUs JIOMAau pu Oere, eciii 00beM JIbIXaTelbHOTO
BO3MlyXa TpPH 3TOM BO3pacTaerT ¢ 5 1 B mokoe mo 12 nm mpu Oere, a 9actoTa IbIXaHUs
COOTBETCTBEHHO yBeJHMuUuBaeTcss oT 8 mo 12 pa3 B munHyty. [lneBpanbHOE NaBlieHHE CUMTATh
MOCTOSIHHBIM M PABHBIM 35 MM. PT. CT.
65. Jlns neueHUs XpOHUYECKOro 3abosieBaHMsI CycTaBa Ha O€lIpO KOPOBBI HaKJIaIbIBAETCS
030KEepUTOBAs amIUIMKallKs, Macca 030KepuTa B KoTopoil 6,5 kr, temmneparypa 75 °C. Kakoe
KOJIMYECTBO TEIUIOTHI OTAACT O30KEPHUT MPHU OCTHIBAHUM JI0 TeMIlepaTyphl Tena KopoBsl (37 °C),
€CJIM CUMTATh, YTO Onaromaps HapyxHou u3oysiuu 80 % TETIOBOro MoTOKa HAMpPaBIEHO K TEITy
KOPOBBI?
66. B Ookce ¢ Temmeparypoit 61 °C Obimo mponuto 2,5 r xiopodopma. Kakoe kommuecTtBo
TEIUIOTHI MOTPAaYeHO Ha HCTapeHue Xjaopodopma, eciiu ero HauajabHas Temreparypa tena 18 °C?
67. OnpenenuTh KOMMYECTBO TEIIIOTHI, MPOXOAsmeil yepe3 1 M2 MOBEPXHOCTH Tela TENEHKA B
TEUYECHHUE CYTOK, €CIIM TOJIIMHA KUPOBOW KieTyaTku 10 MM, BHYTpEHHsISl TeMreparypa tena 39
°C, a na moBepxnoctu 30 °C
68. Omnpenenuth KO3PPHUIUEHT TEMJIOMPOBOAHOCTH 3€pHA B 3JIEBATOPE, €CIU Yepe3 CIIOH ero
TommuHOoN 1,1 M 1 momaaeio 1,5 M2 B TeueHue 6 MUHYT nipoxoaut 300 /[x TertoTel. PasHoCcTh
TeMIIepaTyp MEXIy HIDKHEH 1 BepXHel JacTsMu cinos paBHa 5 °C.
69. OmnpenenuTs yBeIUYEHHE SHTPOIHH, 00YCIOBICHHOE BBIJICICHUEM TEIjia JIOUIaIbi0 33 OJUH
4yac, €CJIM TeruionpoaykKuus tena jomanu paBHa 0,547 Jhx/kr*c, macca nomamu 450 kr u
Temmeparypa tena pasHa 37 °C.
70. BeIUMCIUTh yBEJIMYEHHE SHTPOMHH, 0O0YCIOBIEHHOE MMOTOOTAEICHHE YeIOBEKa, EClIM 3a Yac
4eloBeK B cpeaneM Boiaensier 20 mia norta. Temmeparypa tema 37 °C.

Onekmpuuecmeo u mazHemuzm
71. Jlns nedeHus rajibBaHMYECKUM TOKOM pPEBMaTHM3Ma Ha Ta300€peHHYI0 O00JIacTh KOPOBBI
HAKJIa/IbIBAIOT JIEKTPOJbI C TUAPOPHIBHON MPOKIAAKON, TUIOMIAlh KX I0TO U3 KOTOPHIX paBHA
150 cm?. HeoOGxomumas uisi JIe4eHHUs IUIOTHOCTh TOKa HopKHA ObITh 0,3 MA/cMm?. Kakoif Tok
MPOUJET MpU 3TOM udepe3 KuBoTHoe? Kakoe KOIM4ecTBO 3JeKTpudecTBa MpOiiIeT yepes Hero,
eciu Bpems nporeaypsl 30 MuH?
72. Ilpu 3ab0neBaHUM MacCTUTOM KOpOBE HEOOXOJWMO BBECTH B BBIMS METOIOM JI€UeOHOIO
anekrpodopesa 20 mr ioxa. s sroro ruapoduibHas MpoKiIaaka Mo KaToAoM ObLIa CMOYEHA
pacTBOpoM HoaucToro kamusa. Uepes mpoknmanky miomansio 100 cMm? mpomyckamd  TOK
miotHocThi0 0,15 MA/cM? CKOJNBKO BpPeMEHHM HEOOXOJMMO HPOMYCKaTh TOK JUIS BBEIEHMS
Heo0X0aMMOro KojudecTsa mona?
73. Ilpu 7nedeHUH >KUBOTHOTO METOJOM TallbBaHW3AllMM Yepe3 Hero B TeyeHwe 0,5 MuH.
MPOMYCKAJIM TOK IUIOTHOCTBIO 0,2MA/cM?. TTnomians anektpona 120 cm?. Kakoe KOJIHYECTBO
AIIEKTPUYECTBA MOJIOKHUTEIbHBIX U OTPUIIATEIBHBIX HOHOB MPOIILIO Y€pe3 TEJIO )KUBOTHOTO, €CIIH
CUMTATh MOHBI OJTHOBAJICHTHBIMHU.
74. Anmapar mns raneBanmsamuu ATH-5 cosmaer mmotHocts Toka 0,5 MA/cm?. Kakoe
KOJIMYECTBO DJIEKTPUUYECTBA MPOXOJUT Yepe3 TeJO0 KOpPOBBI, €CIM HaJIOXKEHHbIE Ha Hee
371eKTPOoBl UMeroT miomans no 0,01 am2 U nporecc ranspanusanuu amures 20 mun?. Kakoso
CONPOTHUBIIEHUE yYaCTKa TeJla KOPOBBI, €CIIU K IEKTPOaM MPUII0KEHO HanpsbkeHue 25 B?.
74. Anmapar mns raneBanmzamuu ATH-5 cosmaer mmotHocts Toka 0,5 MA/cm?. Kakoe
KOJIMYECTBO DJEKTPUUYECTBA IPOXOAUT Yepe3 TeNO KOPOBBI, €CIM HaJOXKEHHbIE Ha Hee



371eKTPOoABl uMeloT Ttomans 1o 0,01 mv? u npouece ransBanmzamuy mmutes 20 mua? KakoBo
COIIPOTHBIIEHUE y4yacTKa Tejla KOPOBBI, €CJIN K IEKTPOiaM IIPUIIOKEHO HanpskeHue 25 B?

75. Uctounuk YO — obmyuenus c¢ ropenkoii [TPK-2 norpebmsier Tok 3,7 A npu HanpspKeHHH
220B. KakoBa MoutHocTh n3nyyarens? KakoBa cToMMOCTh pabOTHI H31IydaTelisi B TEYCHHE TO/1a B
¢u3noTepaneBTHIeCKOM KaObMHeTe, eClii B TeUeHUH pabodero JHs 00ayyaercs 25 KUBOTHBIX 110
15 mun kaxnoe? Croumocts 1kBr*u anexkrposneprum — 4 xomneliku. Yucno pabouux aHel B
roxy — 305.

76. IlpuMeHsieMblii Ha KUBOTHOBOJUECKUX (epMmax snekTponarpeBarens BOI1-600 mo3somser
HarpeBaTh 100 kr Boabl ot 10° mo 35° 3a 18 mun. OnpenenuTs MOIIHOCTh HarpeBaTessl U
noTpeOIIEMBI UM TOK, €CIIH OH MOJIKIIIOUEH K ceTu ¢ HanpspkeHneM 220 B.

77. Komm4ecTBO TEIUIOTH, KOTOPOE MJOJDKEH TONYYUTh OJWH UBIIUICHOK MpH OpyAepHOM
coJiep)KaHuu, paBHO B cpenHem 7 kJlx/gac. bpymep b-4 mpumensiercst mins oborpesa 600
uplmiAT. HarpeBaTenbHbIil 351eMeHT Opyzepa BBINOJIHEH U3 HUXPOMOBOM MPOBOJIOKH CEYEHHEM
0,5MM? U TIOZICOEIMHEH K ceTH ¢ HampsbkeHneM 220 B. BBI4ucIuTh, KaKoil ITHHBEI TPOBOIOKY
HEO0OXOMMO B3SITh Ul U3rOTOBJICHUS HArpeBaTeIbHOTO 3JIEMEHTAa. YJIeNIbHOE CONPOTHUBIICHHE
Huxpoma 10° Om*m.

78. Tepmomapoii Meab — KOHCTaH C CONpOTHBIEHHEM 6 OM H3MEpPSIOT TeMIepaTrypy
¢usmonornueckoro pacreopa. OmuH cmait tepmomapsl 43 wMkB/rpaa. Cuwia Toka B
rajgpBaHometrpe, conpotuBieHue koroporo 100 Om, paBHa 15 MKA. Onpenenutb TeMIeparypy
pacTBopa.

79. onuH cnait TepMonapbl ObUI MPWJIOKEH K BBIMEHHU, a APYroi K »uBoTy. KakoBa pazHOCTb
TEMIIepaTyp MEXIy STUMH TOYKaMU Tela, €CJIM CTpejika raJbBaHOMETpa C LEHOM JeleHus
0,05mexA/nen orknonunack Ha 48 nenenuii? BHyTpeHHee compoTuBiieHue raibBaHomerpa 40
Owm, nobaBouHoe compotusieHre 100 Om. ConpoTuBiaeHHE METHO-KOHCTAHTAHOBOTO JIEMEHTA
3 Owm. IMocTostHHas Tepmonapsl 4,3%*10° B/rpap.

80. Tepmomnapa ene30-KOHCTaH ¢ yAeNbHOM 3. 1. ¢. 5*10™° B/rpaj morpysaercs oJHHM CIIaeM B
MOYBy, a CHail HaxoAWTCS B BO3ayxe, Temmeparypa koroporo 20*C. TanpBaHomeTtp,
MOJKIIIOYEHHBIN K Tepmomnape, nokasbiBaeT Tok 0,3 MkA. Conpotuienue nenu pasHo 1500
Owm. Onpenenuts TeMNepaTypy MOYBBI.

81. IIpu kakoMm HampsHKEHUHU IO OOMOTKE JIpocceisi, UMEIOIIeH akTUBHOE corpoTuBiieHne 50 Om
u uHAYKTUBHOCTH 0,2 I, moitnér Tok cumoit 3 A, ecnu yactora Toka 50 ['11?

82. Uemy paBeH cuBur (a3 MeXAy TOKOM U HAMPsHKEHUEM B KaTyIIKe HHAYKTUBHOCTHIO 50 MI™ 1
aKTUBHBIM comnpoTtuBieHueM 12 Om, eciau yactorta Toka 50 ['?

83. ObmoTka nmpoccenst umeeT aktuBHOE conpoTuBiaeHue 40 Om. [Ipu HanpsokeHun Ha OOMOTKE
220 B o Hewt uaér Tok B 5 A. OnpenenuTs HHAYKTUBHOCTh ApOCCens, eciii yactota Toka 50 I'm.
84. B nemnp nepeMeHHOro TOKa BKIIFOYEHBI MTOCIEI0BATENbHO aKTUBHOE conpoTuBiaeHue 20 Om,
Jpoccesib ¢ UHAYKTUBHOCTBIO S0 MI™ 1 koHzaeHcaTop ¢ éMkocThio 0,5 Mk®d. [Ipu kakoi yactoTe
TOKa MHAYKTUBHOE COMPOTHUBJICHUE IENH PaBHO €€ EMKOCTHOMY COMpOTHUBIICHUIO? UeMy paBHO
IIPH 3TOM TOJIHOE CONPOTUBIICHHUE 1IeTIN ?

85. O0bEM xMpOBOHM TKaHW, TonaBepraromierics YBU-tepanuu, umeer miomanap 8 cM? U
tonuHy 3 cM. KakoBo ero akTuBHOe cornpoTuBieHre? BbuncianTh EMKOCTHOE COMPOTHBIICHUE
3TOr0 y4yacTKa TKaHHU, eciH ero anekTpoéMmkocts 8500 md u yacTora mojs, TeHEePHUPYyEeMOro
annapatoMm Y BY-tepanuu, 4,69 MI'11.

86. B kroBeTe HaxoIATCsA JIBa TUIOCKHMX JJICKTPOJA, IJIOMIAb KaKJIOTO M3 KOTOphiX 4 cM? B
KIOBETY MOMEIAeTCs SIMUHBIA OEIOK M Yepe3 Hero MpomycKaroT nmepeMeHHbIH ToK. OnpenenuThb
€MKOCTHOE COMPOTHBIIEHHE OENKa B KIOBETE, €CIIM PACCTOSHUE MEXIY DIIEKTPoJaMu 5 MM H
OTHOCUTENIbHAS TUAJIEKTpUUEcKasi IPOHUIIaeMOoCTh paBHa 5. HacTora nepemennoro toka 50 I'.

87. Jlna onpeneneHuss IUAIEKTPUYECKON MPOHHUIIAEMOCTH YKMBOTHOI'O JKHpa BBIPE3aHHBIA W3
HEro IUIOCKUH oOpasel] 3aKHMalT MeXAy IByMs auekrpopamu. [lnomans obpasua 20 cm?,
tonmmuHa 8 MM. llpm mpomyckaHum depe3 HEro IEpeMEHHOro Toka ¢ vacrotod 1 kxI'n
CONPOTHBIIEHUE oOOpasua okazanoch 12 MOM. OnpenenuTb BEIUYMHY AUIIEKTPUYECKON
MIPOHUIIAEMOCTH JKHPA, €CITU aKTUBHOE CONPOTUBIIEHHE 0Opa3ia 0p110 8§ MOM.



88. AKTHBHOE CONPOTHUBJICHUE ydacTKa 30pOBOH TKaHHW paBHO 25 OM U €ro 3JaeKTpOEMKOCTh
2,5 Mx®. IlonHOE CONMPOTHUBIIEHHE 3TOrO K€ ydacTKa BOCIAJIEHHOW TKaHW OKa3ajnoch B 4 pasa
MEHBLIE, YEM II0JIHOE COIIPOTUBJIEHUE 3I0POBOM TKaHU. V3MepeHus nNpoBOAUIUCH NIPU YaCTOTE
nepemeHHoro Toka 1 kI'u. KakoBa 31exTpoéMKoCTh BoCTIanéHHON TKaHU?

89. VYron casura (a3 Mexay TOKOM WM HampsDKEHUEM I KOXKH 4eloBeKa coctaBiisieT 50°.
Onpenenuth 3MeKTPOEMKOCTh TKaHM, €cliu €€ akTHUBHOE conpoTuBieHue 2,5 kOM. M3mepenus
MIPOU3BOJIMIIMCH HAa MIEPEMEHHOM TOKE C yacToToi 2 kI'1. DKBHUBaJIeHTHasl cXxeMa TKaHU MOXKET
OBITH TMpEICTaBlieHa KaK IIOCIEI0BATEIbHO COCITUHEHHBIE aKTUBHOE COIPOTHBIICHHE U
KOHJIEHCATOp.

90. VYron casura (a3 MexIy TOKOM M HalpsDKEHUEM Ui HepBa JIATYLIKA IpPU 4acToTe
nepemeHHoro toka 1 kI'm paBen 64°. KakoBa 3/IeKTpOEMKOCTh HEpBA, €CIM €ro aKTUBHOE
conpotusiieHue 1,2 kOM? CunutaTh aKTUBHOE CONPOTUBIIEHUE U EMKOCTh HEPBA COETUHEHHBIMU
MOCJIEI0BATENBHO.

91. Ilpu nedeHuUH S3BEHHBIX OOJE€3HEH Yy KpPYHMHOrO pOraToro CKOTa IOJIOKHUTEIbHBIN
TepaneBTHUecKUi 3(pPeKT okaspiBaeT 31eKkTpodope3 NOHOB IHMHKA. CKOJNBKO BPEMEHHM JOJKHA
MPOJIOJDKATHCS TIPoLIeypa JIedeOHOT0 eKTpodopesa, eCiT uepes dEKTPo 1 miomaapo 150 cm?
HEOOXOAMMO BBECTH 5 MT IIMHKA MpH MIOTHOCTH Toka 0,15 MA/cm??

92. B BeTepuHapHON KIMHUYECKOW MPAKTHUKE B JIEUEOHOM 3JIEKTPO(dOpe3e 4acTO UCIOIb3YeTCs
XJOpUCTBIM Kanui. YpaenbHoe comportusieHue 0,1 H pactBopa xyopuctoro kaius 0,78 Om-m.
BreraucianTh MOABMKHOCTU HMOHOB KaJIWA W XJIOpa, CUHUTasd, YTO OHHW MPAKTHYCCKH PAaBHBI APYT
JpyTy MO aOCOMIOTHBIM BeiauurHaM. CuuTaTh, YTO BCE MOJIEKYJBI PAaCTBOPEHHOIO BeEIIECTBA
MIOJIHOCTHIO IUCCOLIMMPOBAHBDI.

93. Kakoit cwel Tok Oynmer mpoxoauth depe3 0,1 H pacTBopa OpOMHCTOTO Kaiws, €CIH Ha
ANEKTPObI, HaxoAsumecss Ha pacctossHur 10 cMm npyr oT npyra, mogaHo HampspkeHus 3 B.
[Inomane kaxxaoro snekrpoaa 8 cm?. Crenenb nuccounanuu 90%.

94. MuKpOo3JIeKTpOAbl, TPUMEHSIEMBIE I U3MEPEHHS] OMOTTOTEHITUAIOB KIIETKH, MPEJCTaBIISIOT
co00ll TOHYAHMIKE CTEKJISHHbIE KANWJUIAPhI, 3allOJTHEHHBIE PACTBOPOM XJIOPHUCTOTO KaJWs.
OnpenenuTh COMPOTHUBIICHHE TAKOTO0 MHUKPOAIETPOJa C BHYTPEHHHM JIUAMETPOM IMKM u
JIMHOM S MM. CTeneHb IUCCOLMAMU 2 M PacTBOpa XJIOPUCTOro Kayus 85%.

95. Bo CKOJIbKO pa3 YMEHBIIUTCS MOTEHIMAJ TOKOSI KJIETKH, €CJIM OTHOIICHHE KOHIICHTpAaIluu
KaJIs BHYTPU KJIETKH K KOHIICHTPAIMU KaJIUsl BO BHEKJIETOYHOU Cpelie YMEHBIIUTCS B 2 paza?
HauanbHoe OTHOIIIEHUE KOHLIEHTPAIUU PaBHO S2.

96. OTHolIeHHE KOHIEHTpAUWi HOHOB Kajusl BHYTPH KIETKM K KOHIEHTPAlUU Kaius BO
BHEKJIETOUHOM cpejie JJisi TUTaHTCKOTO aKCOHA KajbMapa paBHO 41, a 17 KIETOK MOPTHSKHOU
MBIIILBI JSTymKy paBHo 1,2. KakoBo oTHomeHne MeMOpaHHBIX MOTEHLHUATIOB ATHX KJIETOK MpU
OJIHOM M TOM ke Temieparype?

97. KakoBa KOHILIEHTpALIUSI MOHOB KaJIUs B KJIETKaX MOIMEPEYHONOI0CATHIX MBIIIEYHBIX BOJOKOH
JSTYUIKY, €CJIM UX KOHIEHTPAIKsl BO BHEKIIETOUHOM cpeae paBHa 2,5 MM/I1, a MOTEHIIMAT TOKOS
3TUX KJIETOK paseH - 95,2 MB? Temneparypa tena nsarymku 10°C.

98. KoHIeHTpalus HOHOB XJIOpa B TMTaHTCKOM aKCOHE KajabMapa paBHa 13 mM/n. Kakoa
KOHIIEHTpAllMsl HOHOB XJIOPa BO BHEKJIETOUHOI Cpe/ie, €Clii BeIMYMHA MOTEHI[MaNa MOKOsl paBHa
- 80 mB? Temniepatypa tena kaabmapa 7°C.

99. BennunmHa MeMOpaHHOTO MOTEHLHMANA JUId KJIETOK TJaJKUX MBI cobaku paBHa 3 MB.
BberuncnuTh OTHOLIEHHE KOHLEHTPALMU NOHOB XJIOpa B HApYXHOW cpezie K KOHLIEHTPaLK ITHX
MOHOB BHYTpPHU KJIETKH, CUUTAas TEMIepaTypy MbIIILBI cobaku paBHoH 37°C.

100. KoHueHTpanmu HOHOB Kalus M XJIOPAa B MBIIICUYHBIX BOJIOKHAX JIATYIIKH DPaBHBI
coorBeTcTBeHHO 140 MM/it u 3 MM/n1. KoHuleHTpaIust HOHOB XJIopa BO BHEKJIIETOUHOM cpene 168
MM/n1. KakoBa KOHILIEHTpAIMsi HOHOB Kajiisl BO BHEKJIETOUHOW cpene? BuluMciauTh BETHMUUHY
MeMOpaHHOTO NMOTEHIIMAJIa MBIIIEYHBIX BOJIOKOH, CYMTasl TemIeparypy Tena jarymiku 20°C.



Onmuxa u ceemoswie s6J1eHUS 8 opeanusmax

101. OmpenenuTh yBETHMUEHHE MHUKPOCKOMA, (POKYCHBIE PACCTOSIHMS OOBEKTHBA M OKYyJsIpa y
KOTOpPOT0 COOTBETCTBEHHO paBHbI 15 MM u 50 MM, a paccTosHHE MEXIY 3aJHUM (HOKYycOM
00BEKTHBA U TIepeTHUM (POKycoM OKyIrsipa 19 cm.

102. Omnpenenuth BEIUMYMHY HU300paKEHUSI Cpe3a MBIIMIEYHOTO BOJOKHA TUAMETPOM 8,5 MKM,
paccMaTpuBaEeMOro IMoJ MHUKPOCKONOM C (DOKYCHBIMH PACCTOSHUSMHU OKyJIsipa U OOBEKTHBA
cooTBeTcTBEeHHO paBHBIME 14 1 0,2 cM. Paccrostane Mexay ¢okycamu 00ObeKTHBa U OKyJsipa 18
CM.

103. Beruuciuth mpeaen paspenieHns 00beKTHBa MUKPOCKOTA B 3€JIEHOM CBETE (IJIMHA BOJIHBI
555 HM) 1 cyxoro OOBEKTHBA W ISl MMMEPCHOHHOTO OOBEKTHBA, €CIM B KadyecTBE
MMMEPCUOHHOM KUAKOCTU UCIOJIB3YETCs TIMIEpUH. AIepTYpHBINA yroi 65°.

104. byzaer a1 BUAHO B MUKPOCKON BOJIOKHO auameTpoM 0,2 MKM, €CiM €ro paccMaTpuBaTh B
3eJIeHOM cBeTe (AJMHa BOJIHBI 555 HM) B OOBEKTHB C 4YHUCIOBOM amepTypoi 60° u ¢
MOHOOpOMHa(TAINHOM B Ka4Y€CTBE UMMEPCUOHHON HKUAKOCTU?

105. Cperoornmaueld Ha3bIBAETCA YHCIO, IMOKA3bIBAIOIIEE BEJIMYMHY CBETOBOTO IOTOKAa,
npuxogsauierocs Ha 1 BT momHocTH, 3aTpaynBaeMoil KICTOUHUKOM cBeTa. CBETOOTa4ya JaMIIbl
MorTHoCcThI0 150 BT paBHa 12,7 mv/BT. Ha moBepXHOCTh cTOJIA MIJIOMIAIRI0 2,8 M? HAIpaBJIeHO
25% cBETOBOTO MOTOKA JIAMITBl. BEIYHCIIUTH CPEHIOI0 OCBEIICHHOCTh CTOJIA.

106. Han omnepallMOHHBIM CTOJIOM TMOBEIIEH CBETHJIBHUK W3 MOJIOYHOTO CTEKJIa, MMEIOIIUN
dbopmy mapa guamerpom 40 cm. Cmiia cBeTa, co3/aaBaeMasi CBETHUIBHMKOM, paBHa 250 KiI.
Onpenenuts CBETOBOM MOTOK, CBETUMOCTD U SIPKOCTh CBETUJILHHKA.

107. ConHeuHbBIHi CBET CO3/1a€T HAa TMOBEPXHOCTH KOXHM YEJIOBEKAa OCBEUICHHOCTH 5-10* k.
KakoBa cBeTMMOCTh M SIPKOCTH OCBEIICHHOTO y4acTKa KOXH, €CIM KOI(PPHUIIMEHT OTPaKeHUS
Kok 35%?7?

108. BepTukanbHasi TOBEPXHOCTh KJIETKH C )KMBOTHBIM HaXOJMUTCS Ha paccTOosiHUUA 4 M oT YO -
HUCTOYHHUKA, cocTosimiero u3 tpex jgamn [IPK-4. Ogna w3 namn Beinwia U3 ctposd. Ha ckosbko
HY’KHO TEePEBUHYTh UCTOYHHK K KJIETKE, YTOOBI €¢ 00Jy4eHHOCTh HE U3MEHWIACH?

109. Tommuua ctexna B temumne 3 mMMm. KoaddumumeHnT mormomeHuss cBera CTEKIOM (s
MH}PAKPACHOH YacTH CIIEKTPa, BBI3BIBAIONIEH MapHUKOBBIH 3ddekT), paBen 0,62 cvm’. Kakas
JI0JIsL OT MAJAFOIICH Ha CTEKJI0 MHTCHCUBHOCTH CBETA JIOCTUTAET pacTEHUN?

110. Ha crexno B Termile najgaeT cBeT, KO3(PQPHUIIMEHT MOTJIOIEHUSI KOTOPOTO B JAHHOM CTEKJIe
pasen 0,65 cmt. Kakoil TOJIIMHBI CTEKJIO HAIO0 B3SATh, YTOOBI BHYTPb TEIUIMIIBI MOMNAJIATI0 HE
MeHee 0,8 cBeTOBOM AHEPIruu, NaJarolleil Ha MOBEPXHOCTh CTeKa?

111. UudpaxpacHble Ty4yu AIMHHOBOJIHOBOTO IUAla30HA BHI3BIBAIOT ONIYIICHHE PE3KOil 0oiu
MIpU TIAJICHUU Ha KOXY MpHU MHTEHCHBHOCTH 6 Jk/(cM? - muH). Ha kakoMm paccTOsSiHUM CO3/1aeT
olIyIlIeHre pe3koil 6o gammna MomHOcThI0 1500 BT, ecnu ee cBeTOBO# K. 1. 1I. cocTaBisieT 3%,
a OCTaJIbHAs YaCTh SHEPTUH pacxoayercs Ha co3aanue MK - uzmydenus?

112. BpuucauTh yroji MakCUMAalIbHOM MOJSIPU3AIMK IPU OTPAXKEHUU CBETAa OT POTOBUIIBI TJia3a.
ITox KakuM YTJI0M CBET MPHU ITOM MPOXOIUT B TJaz?

113. BplunuciauTh yrojl MakCUMAaJbHON MOJSpU3ALUU TPU OTPAKEHUU CBETA OT CHIBOPOTKH
KpoBU. [0 KakuM yrioM CBET MPU ITOM MPOXOIUT B CHIBOPOTKY?

114. BpluncnuTh yroa moBopoTa MIOCKOCTH MoJspu3anuu pa@PuHO3bl, €ClU KOHIICHTpAIHs ee
5,14 r/mMn, navHa TpyOKM mossgpuMerpa 25 ¢M U ynenbHoe BpaiieHue padpunosst 1° 0,4 cm?/
(r-m).

115. PactBOp rimroko3bl ¢ KoHUeHTpauen 0,28 r/cM? HalIUTHIN B CTEKISHHYIO TPYOKY JUIMHOM 15
CM, MOBOPAYMBAET IUIOCKOCTh MOJIsIpU3alMM cBeTa Ha 32°. OmnpenenuTh yAENbHOE BpalleHUE
TJIIOKO3HI.



116. Ilpu mpoxoxkJieHHH cBeTa yepe3 TpyOKy AnuHOi 20 cM ¢ caxapHBIM pacCTBOPOM IJIOCKOCTb
MOJISIpU3allMU CBETa MOBOpauMBaeTcs Ha yroi 35,5°. YaenbHOe BpallleHUEe TItoKo3bl 76 rpan
cM?/(T° am).

117.0npenenuTh KOHLEHTPALMIO pacTBOpA IVIIOKO3bI, €CIM NpPU IMPOXOKICHUM CBETA uepe3
TpyOKy umHOW 20 CM. MJIOCKOCTH MOJIAPU3AllMM MTOBOpayuBaercs Ha yron 35,5°. YaenbHoe
BpalleHNe TITIOKO3BI 76 rpa. cM>/(T 1M).

118. [Ipu mpoxoskIeHUU CBETA Yepe3 CIOM JAECATH MPOIEHTHOTO CaXapHOI'o pacTBOPa TOJIIUHOM
15 cM mIocKOCTh MOJISIpU3alMK MOBOpaunBaeTcs Ha yroi 13°. B apyrom pactBope B cioe
TONIIMHOW 12 CM MJIOCKOCTH MOJISIpU3AlMU TMOBEpHyNach Ha 7,2°. HalTh KOHIICHTpaluio
BTOPOI'O pacTBOpa caxapa.

119. OmnpenenuTh SHEPTETHUYECKYIO0 CBETUMOCTh Tejia JIomaau mpu temreparype tena 37 °C,
CUMTasl, 9YTO OHO M3Iy4aeT Kak cepoe Teno ¢ kodpdunuentom 0,85. Ha kakyio MHY BOJHBI
MPUXOJUTCS MAKCUMYM H3ITyUeHHsI TeJa JTOIIa i ?

120. OnbIT MoOKa3bIBaeT, 4TO OONydYeHUE KYPUHBIX sIUIl B MHKyOaTope Hanbosee 3h(HEKTUBHO
npu JuinHe BosHbI 4,1 MkM. K oGnactu ciektpa oTHOcHUTCS 3Ta JuiMHA BoJHbI? KakoBa nomkHa
ObITh TEMIEpaTypa IpPOBOJOYHOW cHupaiu B HarpeBaTenbHOM sammne? Kakoe koaumdecTBo
SHEPrUM U3JIy4aeT B CEKyHAY CIHUpajb JIAMIIbL, €CJIM €€ TTOBEPXHOCTh paBHa 20 Mm>?

Keanmosas u sdepnas ¢usuxa.
121. Onpenenuts 2HEPTUI0, MACCY U UMITYJIbC (POTOHA, COOTBETCTBYIOIIETO: a) BUANMOMY CBETY
(nmuHa BoiHBI 0,55 MKM); ©) peHTreHOBCKOMY u3nydeHuio (anuHa BoiHbl 0,1 HM) M ramma-
m3nydeHuto (muymaa Bojusl 0,001 HM).
122. HekoTopsie (HpOTOOMOTOTHYECKHE PEAKIIMU CBSI3aHBI C JUCCOIMAITUEH MOJIEKYJ BOJBI MO
neiicTBueM cBerta. JlJis AMCCOnMaMKM MOJIEKYJIBI BOJIBI HeoOxoamma sHeprus 12,6 5B. Kakosa
JUIMHA BOJIHBI CBETA, BBI3BIBAIOILIETO 3TY PEAKLIUIO?
123. KopotkoBosmHOBoe Y@ - m3nmyudenue ¢ juymHOW BomHBI 200 HM oOKa3biBaeT Hamboiee
BBIpOKEHHOE OaKTepULUIHOE JAeWcTBHE, OOYCIOBJIEHHOE M3MEHEHHEM CTPYKTYpbl OEJKOB,
BXOJSALIUHI B cOCTaB OakTepuil. BoIYUCIUTh 3HEPrUI0 HEOOXOAUMYIO ISl U3BMEHEHHUS CTPYKTYPhI
3THX OENKOB.
124. YenoBedeckuit raa3 HanboJiee YyBCTBUTEICH K 3€JICHOMY CBETYy (trHa BOJIHBI 0,55 MKM),
Ul KOTOPOTO MOPOT YyBCTBUTENBHOCTU IJ1a3a coorBercTByeT 80 ¢(oToHaMm, magamomuM Ha
ceTyatky 3a 1 c. Kakoil MOIITHOCTH cBEeTa COOTBETCTBYET 3TOT OPOT?
125. TlokazaTens morjioieHus: noAakpameHHoro pactsopa 0,735. Kakast TonmunHa ciost 3Toro
pacTBOpa YMEHbIIIAET HHTEHCUBHOCTb M1a/Ial0IIIEro cBeTa B 2 pasa?
126. IIpu npoXoKJI€HUU CBETA Yepe3 PacTBOP KPOBH B KIOBETE BBHICOTOM 6 CM MHTEHCUBHOCTH
cBera yMmMeHsblnwiach Ha 12%. Onpeaennts KOHUEHTPALMIO PacTBOPA, €CJIM U3BECTHO, YTO IS
HETo YJIeNbHBIN IMOKa3aTeb MOTJIoNIeHUs B 3aKkoHe bepa pasen 0,325 1/(cM-MoOIIb).
127. <Hakauka> pyOMHOBOTO J1a3epa, UCIOIb3yEMOI0 B XHUPYpPru CETYaTKH, OCYILECTBISETCS B
TedeHrue | MHUH rasopaspsaHoN JaMIol MOIIHOCThIO 15 BT, cBeToBOW K. M. 1. KOTOpOi
octaBigeT 25%. IlponomxkurensHOCTh Benbliku jazepa 0,1 Mc. KakoBa MOIIHOCTBH BCIIBIIIKH,
eciu K. 1. 1. jJazepa 1,5%7?
128. B odranbMonoruu JiazepHblid Jyd NPUMEHSIETCS CHaKUd OTCIOHMBILEWCS CETYATKH C
MOBEPXHOCTBIO COCYAUCTON 000JOUKHU. DHEprusi, HeoOXoauMas IJis 3TOM orepanuu, paBHa 50
M/Ix. KakoBa MHTEHCHBHOCTH Ja3€pHOTO Jy4ya, €CId OH OO0Jlyd4aeT MOBEPXHOCTb CETUATKU
wonaasio 0,05 MM? ¥ UM TENTBHOCTD UMITYJIbCA S MC?
129. Jlns pa3pyllieHus pakoBOW OIMyXONMW IMOJIOCTH pTa KMUBOTHOTO HEOOXOAMMA SHEPTHUs
ceetoBoro myuka B 10° Jx. OmyXoib oO6Mydany Ja3epHbIM MyYKOM ¢ MHTEHCHBHOCTHIO 108
Br/m2. Omyxonbs kpyrioi ¢opmel nuamerpoM 5 MM mnoriomaer 20% mnajnaromero Ha Hee
u3nydeHus pyOumHoBoro naszepa. CKOJBKUMH HMITYJIbCAMH HEOOXOAWMO OOIYYHTh OIyXOJb,
€CJIM ITUTENBHOCTh KaXA0ro uMimyibsca 20 mc?
130. OnbITel MO OOTYYEHUIO Ma3KOB KPOBH JIydaMu pyOMHOBOTO Jlazepa MOKa3aiH, YTO MPHU
sHepruu yda 0,16 JIx/cM? MpOUCXOIUT pa3pylIeHne SpUTPOUTOB. Kakoe KOIMYecTBO SHEPTrun



HEOOXOIMMO JJIsi pa3pyIICHUs OJHOTO SPUTPOLUTA, €CIIM YCIOBHO CYUTATh €ro JUCKOM
TUaMEeTpoM 8 MKM?

131. OmnpenenuTh KOPOTKOBOJHOBYIO T'PAHHUILYy CIUIOLIHOTO PEHTTEHOBCKOIO CIEKTpa, €Cld
pEHTreHOBCKOM TpyOke mpuiioxkeHo 40 kB.

132. Hanpsbkenue Ha peHTreHOBCKoW TpyOke 60 kB u cuma Toka B Heit 4.5 MA. Kakosa
MOIITHOCTh PEHTI€HOBCKOT'O M3JIyUEHUS, €CJIU K. I1. 1. TpyOku 1,5%7?

133. JluHelHBId [OKa3aTedb MOIVIOLUIEHUS CBHUHIA, WCIOIB3YEMOIO IpPHU 3KPaHUPOBAHUU
PEHTTeHOBCKOTO H3Iydenus, paBeH 52 cm ™. Ha xakoii riy6uHe HHTEHCHBHOCTH PEHTI€HOBCKOTO
u3iydyeHus ymenbuutes B 10 paz?

134. [lpu yBenuueHUU TOJIIUHBI MATKOM TKaHU HA 4 CM MHTEHCHUBHOCTH IPOILIEIIIETO YEpe3
TKaHb Iy4YKa PEHTI€HOBCKMX Jy4yeil yMeHbIIMIach B 9 pa3. Belunciauth JUHEHHBIN MOKa3aTelb
MIOTJIOLEHUS TKaHHU.

135. TlpumensieMblid Uil IOAABJIEHUSI BECEHHETO MPOPACTaHUs MUILEBOr0 KapTodens U Ipyrux
oBomeii pagmoaktuBHbIH Co® mmeer mepmon momypacmama 5,3 roma. B oBomexpaHmMIIE
3aJI0’)KEHO KOJIMYECTBO KobOanbTa, mMeromiero aktuBHocTh 10 Ku. OmnpenenuTh akTHUBHOCTH
KoOasbTa uepes JiBa roja.

136. PagmoaxtuBHblii m3oton mosnonus (Po??) ¢ axtmeHOCTRIO 120 MKu ucmyckaeT ambda-
4acTHIIHI ¢ sHepruent 5,3 MaB. Kakoe KoIW4ecTBO TEIIOTHI UCITYCKAeT 3TOT Ipenapar 3a CyTKH?
137. B TepaneBTHYECKUX LENISIX MPUMEHSIOT, paJJOHOBbIE BAHHBI, aKTUBHOCTh PaJIOHA B KOTOPBIX
1,5-10° Ku/n. KaxoBa 6yieT akTHBHOCTb PajioHa B Bozie uepe3 10 cyTok?

138. [Ins yHUUTOXKEHUs BPEAUTENEH 3€pHA B 3€PHOXPAHMIIMINAX HCIIOIB3YIOT PaJINOaKTHBHBIA
KoOanbpT B BUJE NpoBosioku Macco 1 r. ConepkaHue paguoaKTUBHOIO KOOallbTa B IIPOBOJIOKE
cocrapsieT 0,01% ot Macchl ipoBOJOKK. OTIpeIeTuTh aKTHBHOCTh PaIMOAKTUBHOTO KOOAJIBbTA.
139. Kponuky maccoii 5 Kr BBEJIM HAaTPHil ¢ NMHINEH paJloaKkTUBHBIN HaTpuil n3 pacuera 0,01
MKkKu Ha | kr maccel kuBOTHOro. OnpenenuTs aKTUBHOCTb PAaJUOAKTHBHOIO HATPHS B TEIE
KpOJIMKa 4yepe3 CyTKU. EcTecTBEHHOE BBIBEJIEHNE HATPUS U3 OpraHu3Ma NpHUHATH paBHBIM 50%
3a CyTKH.

140. PamnoakTHBHBIN 0/, BBOIUMBIN MPH OMOJIOTMYECKOM IKCIIEPUMEHTE B OPTaHM3M STHEHKA,
KOHLEHTPUPYETCS MOYTH IMOJHOCTBIO B €r0 HIUTOBHIHOW kene3e. JlOoImycTUMOE KOJIMYECTBO
roga umeer aktuBHOCTH 0,001 MxKu Ha 1 r maccel xene3sl. Kakyro Maccy paanoakTUBHOIO
10J1a MOYKHO BBECTH ATHEHKY, Macca IUTOBUIHOM JKeye3bl KOToporo S r?

IIpoueaypa oueHUBaHUS KOHTPOJbLHBIX PadoT

KonTponbHas padora no puctumiuse Ousnka, mpoBOIUTCS A1 00yUYaroUIuXcs 3a04HON
(dbopMbI 00yueHHs. 3a KOHTPOJIbHYIO pa0OTy BBICTABIISIETCS OLIEHKA «3aYTEHO/HE 3aYTCHOY.

O6beM paboThl cocTaBisieT 7 3ajad U3 BCEX pasJiesioB JUCHMILIMHBL. 3a/laud BHIOMPAIOT
o Tabnuie, MCXOJd U3 MOCIeAHMX JBYX Iupp Ne 3a4eTHONW KHMXKKH CTyAEHTa, KOTopas
COJIEP’KUTCS B METOJUYECKOM YKA3aHUU JUCIUILTHHBIL.

[Ipu omeHke ypOBHS BBIMIOJIHEHUSI KOHTPOJIBHOW pabOThI, YCTAHOBIJICHBI CIEIYIOIIHNE
KPUTEPUU:

e yMeHHe paboTaTh ¢ 0ObEKTaAMU M3yUEHUS, KpUTHUECKUMU UCTOYHUKAMHU, CIIPAaBOYHOMN
Y DHIMKJIONEANYECKOM TNTepaTypoil;
yMEHHE cOOMpaTh U CUCTEMATU3UPOBATH MIPAKTHUECKUN MaTepua;
YMEHHE CaMOCTOSATEIBHO OCMBICIIATH MIPOOJIEMY Ha OCHOBE CYIIECTBYIOIIMX METOIHK;
yMEHHE JIOTUYHO ¥ TPAMOTHO M3JIaraTb COOCTBEHHBIE YMO3AKIIOUEHUS U BBIBO/IBI,
yMEHHE aHaJIN3uPOBaTh U 0000IIaTh MaTEpHa;
yMEHHE TOJIb30BaThCS TI00ATHHBIMU WH()OPMAIMOHHBIMU PECYpCaMH M MPABUIHHO
WX MPENOJIHECTH B KOHTPOIBHOM padoTe.

[Ipu oueHke ompenensieTcss MOMHOTA, TOYHOCTh M MOCIEIOBATEIbHOCTh HW3II0KEHHS
MBICIIEH TPU pelIeHUH 3ajad, Halu4dhe JOCTATOYHBIX MOSCHEHHH, YHCIO U XapaKTep OIMIMOOK
(cylecTBEeHHbIE UM HECYILIECTBEHHBIE), @ TAK 7K€ MPOLIEHT MPABMIHHO PEIICHHBIX 3a/1a4.



Kpurtepuu onenkn

3a KOHTPOJBHYIO padOTy 00y4aromIeMycsi BEICTABIISCTCS:

- OILIEHKA «3a4TEHO», €CIIM OH BBIMIOJIHWI KOHTPOJIbHYIO Pa0OTy 10 CBOEMY BapHaHTY, B
KOHTPOJILHOH paboTe MpHUBEACHBI PUCYHKH, TAOJIHMIBI W WILIIOCTPALUH, HEOOXOIUMBIC IS
pCLICHUSI U MPH 3TOM INPABHJIBHO WJIM C HE 3HAYUTEIbHBIMUA HEIOYETAMHU PELIMI HE MeHee 6
3a7a4 KOHTPOJIBHON paboTHI;

- OIICHKa «HE 3aYTCHO», €CJIM OH PEUIMJ MEHee 6 3aJad WM NpPU PEUICHUH 3a/1a4
JIOMYIIEHbI TPyOble OMINOKU MIIM HEJOUYETHI.

3agaHus NI KOHTPOJIBHBIX padoT
(ouyHas ¥ 04HO-3a04Hask (HOPMbI OOYUEHUS)

1. Toesn maccoit m = 3 -10° kr ;BwKeTcs ¢ HAYaTBHOM CKOpOCTBIO V = 40 KM/d.
Onpenenuth CpeHIO CUITYy TOPMOXKEHHS, €CIM  MO€3/] OCTaHaBIUBAETCs 3a Bpems t = 1 MHH
20 c. (416 xH)

2. Ilon neficTBMEM KakoW CHJIBI TSTW aBTOMOOMIIL Maccol m = 3 T Oyner aBurarbes: 1)
paBHOMEpHO, 2) ¢ yckopeHueM a = 1 m/c?? [IpuHATH cuimy Tpenus, paBHoii 0,1 Beca aBTOMOOUIS.
(2,94 xH; 5,94 xH).

3. CrampHOM TpOC MOABEMHOIO KpaHa BbIIEpKUBaeT cuily HaTskeHus T = 5 kH. Kakoi
MaKCHMANbHEIH TPy3 OH MOJKET MOHATH C ycKopeHueM a =1,5 m/c?? (442 xr).

4. I'yceHNUHBIM TpakTOp TSHET 3a coOOM mpullen MO CHery ma mojo3bsix. OmnpenenuTsb
cuny F Tarm Ha Kproke TpaKTOpa, €cli OH JBIDKETCS ¢ yckopeHHmeM a = 1,84 wm/c?.
Koadpumment tpenus mono3seB o cHer u=0,06. Macca mpuriena m =3 1. (7,3 kH).

5. OnpenenuTh CKOPOCTh BaroHa Maccod m = 25 T K Hayally TOPMOXKEHHUSI, €CIIM OH
OCTaHABJIMBACTCS 3a BpeMs t = 2 MUH 1o aerictBueM cuibl Tperus F =4 kH. (19,2 m/c).

6. OnpenenuTh YCKOpPEHHUE a, KOTopoe coodmiaeT Barony cuia F = 90 kH. Macca Barona m
=18 1. Koaddumuent Tperns p = 0,05. (4,5 m/c?).

7. OnpenenuTh cwly HaTsokeHUs T kaHata mpu nmoabeMe naudra maccod m =1500 kr ¢
yckopennem a =1,8 m/c?. (17,4 xH).

8. Barou JBIKeTCs paBHO3aMEUICHHO ¢ yCKopeHHeM a = - 0,5 m/c®. HauanpHas cKopocTh
BaroHa vo = 54 km/4. Yepes CKOJIBKO BPEMEHHM BaroH OCTAHOBHUTCS M KaKOW IMyThb MPOUIET 10
octaroBku? (30 c; 225 m).

9. CranpHas TpoBOJOKa BbLAepkUBaeT cuiay HaTsokenus T = 44 xH. C kakum
HanOOJIBIIIUM YCKOPEHHEM MOXKHO MOJHATh T'py3 Maccod m = 390 kr. moaBeIICHHBIU
Ha 3TO#l MpPOBOJIOKE YTOOGKl OHA MPH ITOM He pasopBainachk (1,46 m/c?).

10. Onpenenurs CKOPOCTh, KOTOPYIO MOJYyduT noesa yepe3 t =30 ¢ nmocne Havana
IBWKeHUs, ecnu koadduuueHt tpenus p = 0,02. Macca noesga M=5-10% kr, cuna Taru
napoBo3a F =1,65 MH. (4,02 m/c)

11. DnekTpoTpakTop IBUXKETCS CO CKOpPOCThio v = 6,28 km/4. Kakoit myTh mpoiizer
TPaKTOp A0 MOJHOW OCTAaHOBKHU IMOCJIE BBIKJIIOUEHHSI JIBUTATENS, €CIU CHJIa COMPOTUBICHUS
coctaBuseT 0,3 cuasl TsKecTH (0,52 M)

12. Onpenenuth CUIy TATH Ha KPIOKE TPaKTOpa, €CIM YCKOPEHHE, C KOTOPHIM TPAKTOP
Bener mpuuen, a = 0,2 Mm/c?. Macca npunena m = 0,5 T, conporusnenue asmxenuto F = 1,5 kH
(1,6 xH)

13. IepneHAMKYNAPHO K CTEHKE cOCyJa JETHT 4acTHla Maccoil m=4,65-10"% kr
co ckopocTthio V=600 m/c. OmnpeaenuTs UMMYIbC, MOJYYEHHBIH CTEHKOW MpPU yHIPYyrom
COyJlapEHUM YaCTHULIBI. (5,5-10'23 HC)

14. Hlapuk macco m =200 r, aBUrasch rOPU3OHTAIBHO, YAAPUICSI O CTEHKY U
npu 3ToM cooOmua el umnynbc cuibl | =FAt = 4 Hc. OnpenenuTs CKOPOCTh IIapUKa B
MOMEHT yJapa. Yaap cuutath abcontotHo ynpyrum. (10 m/c)



15. Onpenenuth cuily TATOTEHUS JIBYX COIPUKACAIOIIMXCA MEIHBIX IIapOB PajuycoM
R= 1 m xaxapii. [LtoTHOCTH MenH p =8,9-10° kr/m°. (23,1 mH)

16. Onpenenuth yckopenue coboanoro naaenus tea Ha Jlyne. [punsats paguyc JlyHsr
R = 1740 xm, Maccy ee m = 7,33-10% kr. (1,61 m/c?)

17. Kakoe Hanpsi)k€HHE BO3HUKAET B CTAJbHOM TPOCE CEUEHHUEM S =7,1 cm?
npu HOJBEME KIETH C  YIJIEM Maccoit m =1,5 T ¢ yckopenuem a =366,8 m/c?.
(790 Mlla)

18. ABTOMOOMIIL Maccoii M =3 T OCTaHABJIMBAETCS NIPHU TOPMOKECHUU 3a Bpemst t = 8 c,
npoiias paBHO3amMemsIeHHO nyTh S = 50 M. HaliTu HayanbHyI0 CKOPOCTH aBTOMOOUIISA U
cuny TpeHus npu topmoxenun. (12,5 m/c; 4,68 kH).

19. Ms4 ynman co CKOpoCThiO V=20 M/C U, yIapUBUIUCH O MOCTOBYIO, OTCKOUYHUJI BBEPX,
IPU 3TOM CKOPOCThH ero ctana v =15 m/c. Onpenenuth W3MEHEHUE HMITYJIbCa Ms4a, €CIu
MOTepU KMHETHYECKOM 3Hepruu cocraBnsaoT T=8,75 Ix. (-3,5 kr-m/c)

20. Tpaxtop benmapycs maccoit m =3340 kr IBHXKETCS NO BBIMYKIOMY MOCTY CO
CKOpocThio V =9 kM/4. OmpenenuTh CHJIy JaBJIICHHS HAa MOCT B BEpXHEW €ro 4acTw,
€cliu paauyc KpuBu3HbI MmocTta R=146 M. (32,6 kH)

21. ap maccoid M = 1 Kr ABMXETCS MEPINEHAUKYISIPHO CTEHE CO CKOPOCTHIO VL =10
M/C M OTCKaKUBaeT 0e3 MOoTepHu CKOpocTu. OnpenenuTh CUTy B3aUMOACHCTBHUS 11apa CO CTEHO;
Bpems B3aumozencTBus t=0,2 c. (-100 H)

22. Jlns moamema 3epHa ma BhICOTY h =10 M ycTaHOBHJIM TpaHCHOPTEP C MOTOPOM
MOITHOCTRI0O N = 4 kBT. OnpenenuTth K. . JI. yCTAHOBKH, €CJIM 32 BpeMs =2 4 mOgHATO
3epHo maccort M=40 T (10%)

23. OnpenenuTh MOIIHOCTH JBUTATelNs, eciu OH 3a Bpems t =10 4 momaetr B 0ax
BOJIOHATIOPHOM GamHu Ha BeICOTy h=20 M Boay o6bsemoM V=20 M. K. I. 1. ycTaHOBKH
80%. (136 Br)

24. 3emcHapsan 3a BpeMs t =1 MuH. mepememaeT TpyHT ob6bemom V= 1000 m°.
CKONBKO SHEPTHH 3aTpaunBaeTcs Ha Tepebpocky 1 M° TpyHTa, ecnm Bo BpeMs paboThHI
JIBUTATEIS 3eMCHapsI pa3BuBaeT MmomHocTh N=5,12 MBT1. (307 x/Ix)

25. Jlebenka skckaBatopa 3a BpeMs t = 10c mogHMMaeT KOBII ¢ 3emMiieid Ha BbicoTy h =20
M. OmnpenenuTs MOIIHOCTh ABUTaTeNIel, KOTOpbIe MPUBOAT B JABIKEHUE JeOeaKy, eclu K. IL 4 1
=50%. Macca xoBiiaczewieli m=251. (61,2 kB1)

26. OmnpenenuTh CHIY JTaBJICHUS aBTOMOOMJIS Maccold M=5T Ha MOCT B
BEpXHEH €ero 4actv, eciu paauyc KpuBu3Hbl Mocta R=100 m. CkopocTh ABHKECHUS
aBTOMOOMIA V=36 kM/4. (44,1 kH)

27. Onpenenuts paauyc KpUBU3HBI MOCTa, IO KOTOPOMY JBIIKETCS aBTOMOOMIIL Maccoi M =
3 T co ckopocThio U =18 kMm/4. Cuia naBjaeHHs aBTOMOOMIIS HA MOCT B BepXxHel ero yactu F
=26,4 xH. (25 m)

28. Kakyro MHHUMAJIbHYIO CKOPOCTh B TOPU30HTAJILHOM HAIpPAaBICHUH CIEAyeT COOOIIUTh
TeIly, HAXOJAIIeMYyCsl Ha TIOBEPXHOCTH 3eMJIH, YTOObl OHO cTano cnyTHUKOB 3emun? [IpuHSTH
pamuyc 3emnu R=6400 kM, Maccy m=6-10* kr. (7,9 km/c)

29. VcKyccTBEHHBIM CIYTHHUK oOOpaliaercs BOKPYr 3eMJd [0 KPYroBo opOHTE co
CKOPOCTBIO U = 6,5 km/c. OnpenenuTs BHICOTY CIYTHHUKA HaJ MOBEPXHOCTHO 3eMiu. [IpuHsATh
paauyc 3emmu R=6400 kM, maccy m=6-10% kr. (3060 xm)

30. OmnpenenuTh LEHTPOCTPEMUTENBHOE YCKOPEHHE, IBIDKYILErocs IO KPYyroBoil opoute
HCKYCCTBEHHOI0 cIiyTHHKa 3emiu Ha BbicoTe h =200 kM Haj 3emuei. [Ipunsars maccy 3emun m
=6-10%* kr, paauyc R= 6400 kM. (9,19 m/c?)

31. OnpenenuTs TMHENHYIO CKOPOCTh ABUXKEHUA 3emiuu Bokpyr Connua. Tpaekroputo
JIBHKEHHUs CUUTATh, KpyroBoil. Macca Connna m=2-103° kxr, a paccrosnue ot 3emau 10
Connna R=1,5-10%! M. (29,8 xv/c)

32. OnpeaenuTb MOMEHT CHJIBL, JEHCTBYIOLIUI Ha SIKOPb 3JIEKTPOMOTOpPa MOUIHOCTHIO N
=1 kBT, ecnu on Bpamaercs ¢ yactoroit N =12 ¢, (-132Hwm)



33. Omnpenenuts 4acTOTy BpalleHUs KOs MOTOpa, pasBuBaromiero Momuocts N = 1,5 kBT,
ecIl MOMEHT CHIbI M, feiicTByromuii Ha sikops papen S H M. (29,8 ¢?)

34. MaxoBoe Kojeco ¢ MoMeHToM uHepiuu J = 300 Kr*M Bpaliaercs ¢ 4acToToi N = 25 ¢,
Kaxoil TopMO34111Mii MOMEHT HaJl0 IPUJIOKUTH K KOJIECY, YTOObI OHO OCTAaHOBMJIOCH depe3 t =1 MuH
nocsie Havana topmokerus?  (-785 Hwm)

35. Iuck maccoit M =2 Kr KaTurcs 0€3 CKOJBKEHUS MO0 TOPU3OHTAIBLHOM IUIOCKOCTH CO
CKOPOCTBIO U = 4 M/c. HaliTi KUHeTHUYeCcKyro 3Hepruro aucka. (24 JIx)

36. Jluck pamguycom R =20 cm m Maccoii m = 5 kr Bpamaercs ¢ gactotoi n =10 c™.
Kakoii TopMO3s1IIuii MOMEHT CJeyeT NPUIOKUTh K TUCKY, YTOObI OH OcTaHOBUIICA yepe3 t =5 ¢
nociie Hayana Topmoxenus? (-1,26 Hwm).

37. Onpenenuth mMaccy ConHla, 3Hasi CKOPOCTh ABIDKEHHUS 3eMIIH M0 opoure V=30 Kv/C.
Jlrametp opours Semma ipusstts paeby. d=3 - 107k, (2100 k)

38. Jluick maccoit m=15kru pamiycom R=20cm Bpamaercst no veepiyu ¢ yacroroit N=10c¢. Uepest
=5 ¢ mocrie Havyara TOpMOKEHHs MCK  ocTaHoBwics. Haitmi movent M topmossiniel cwmbl.  (-3,77 Hwm)

39. OnpeneTs YacToTy BpaITICHHsI MaXOBOIO Kojleca B BUJIE CIUIOIIHOIO Jcka pamycom R=10 cM 1 macooit
M =5 Kr, ec/u 1071 JIecTBHEM TopMoasiiero MomeHTaM =-2 H - M OH OCTAaHOBWICA [I0 MCTEUEHMH BpeMeHu 1=
5¢.(63,7¢h

40. OHOPOTHBII CTepYKEeHB Maccoi M1 KT 1 ymHO# | =1 M MOYKeT Bpalliarsest B TOPHBOHTATBHOM TIOCKOCTH
BOKPYT BEPTUKAUTHHOM OCH, TIPOXOIAIEH Yepes3 €ro ceperivHy. Kakoe yIyioBoe YCKOPEHHE MOy YT 3TOT CTEpyKEHb IO]T
TieticTBrem Bpararomero Momenta M=0,1H-m? (1,2pan/®)

41. Juck paguycom R=20 cM 1 Maccoii M =5 kr Bpamaetcs ¢ yacToroii N =8¢ okoso ocw,
MPOXOJAIIeH uepe3 LEHTpP AUCKa MEePHEeHIUKYJISIpHO ero miockoctu. Ilpu TopMokeHHHn TUCK
OCTAHOBWJICS 1O UCTeYeHUH BpemeHu t =4 c. Onpenenuts MOMEHT CHIIbI IPU TOPMOXKEHUN M.
(-1,26 H-m)

42. CnnomHo#t auck paguycoM R =15 cm u Maccoil m = 2 Kr Bpalaercs ¢ 4acTOToM N =
1200 mun? okomo ocu, MpoxoAsIeil yepes LEHTP AMCKA MEpHeHIMKYIAPHO ero MIOCKOCTH.
OnpenenuTh MOMEHT WHEPHIHMHM IMCKA W €r0 KHHETHYECKyro sHepruio. (2,25 102 kr-M2:
177 OAx).

43. MonoTunbHBIH 6apabaH, MOMEHT MHepuuH kotoporo J =20 kr-M2. OmpenenuTs
BpeMs JIO TOJTHOW OCTAaHOBKH OapabaHa 1moj AeUCTBHEM TOpMO3siiero Mmomenta M = -12,6 H-m.
(3 mun 20 c).

44. BapabaH MOJOTHIKH Bpamiaercs ¢ yactotoit N = 180 munt. [Ipu TOpMOKEHHH OH
OCTaHOBMJICS MO HCTEYeHUHM BpeMmeHH t = 6,3 c. OnpeaeauTb TOPMO3ANINM MOMEHT, €Cld
MOMeHT uHepiuy 6apabana J =400 r - M2, (-1,19 kH ).

45. MaxoBHK ¢ MOMEHTOM HHepuH J = 40 KI*M° HaYHHAET BpalaTbCs Mo ICUCTBUEM
MomeHTa cuibl M =160 Hwm. OnpenenuTh Bpemsi, B TECUE€HUE KOTOPOTO YrjaoBas CKOPOCTh
Bo3pacTtaeT A0 o =18,8 pan/c. (4,7¢)

46. YpaBHeHHE BOJIHBI UMeeT BUJ y =3 sin © (t—x/v). CxopocTs BosHBEl V =10 M/c.
Onpenenuts ammautyay A u mnepuoa T 5Toil BONHBI, a TakKe CMEIICHHE Y TOYKH,
OTCTOSAIICH OT UCTOYHHMKA KosieOaHuid Ha paccTossHuM x=50 M, B MOMEHT BpeMeHu t =5,5 c.
(3 cm; 2 cM; 3 cMm)

47. 'mpbka, ToJBEIlIEHHAsI K MpYXUHE, Kojebercs mo BepTukanu ¢ nepuoaom T = 0,5 c.
Onpenenuts KecTKOCTh NpykuHbl. Macca rupbku m =0,2 kr. (32 H/m)

48.0npenenuTh aMIUIMTYly KoneOaHHUs HOXKKU 3Bydallero kameproHa ¢ dactoroi v = 400
I'm, ecni  MakcHMaiibHasl —CKOPOCTh KOHIIA HOKKK v = 2,8 m/c. (1,11 mm)

49. OnpenenuTh 4acTOTy V KoieOaHHs CTPYHBI, €ClIM MaKCUMaJIbHOE YCKOPEHHE CpeaHel
touku a = 4,8-10% m/c?, amruTyaa konebanus A =3 mm. (200 ')

50. BomnHa pacmpocTpaHsieTcs BJIONb MPSIMOM CO CKOpocThio L = 25 M/c. [lepuon konebanuii T =
0,02 c. Haiftu pa3HocTs (a3 konebaHull 1ByX TOUEK, HAXOASAIIMXCA HA YKA3aHHOM MPSMOUN Ha
pacctostHuu X = 30 cm apyr ot apyra. (3,77 pam)



51. Touka coBepmIaeT rapMOHUYECKHE KOJIeOaHUsl COIIACHO ypaBHEHUIO X=5 sin 2t cwm.
Omnpenenuth CKOPOCTh TOYKH MO UCTeUueHHH BpeMenu t =1/6 ¢ ot Havana nBmwkenus. (15,7
cM/c)

52. MarepuanbHas TOYKa KOJeOJIeTcs Mo 3aKOHY CMHyca. AMIUIUTYJa KojiebaHuii A =
10 cM, kpyrosas yactota ®=3 cl. OmpenenuTh MakCUMalbHbIE CKOPOCTh H YCKOPEHHE
xone6mromeiics Touku. (30 cm/c; 90 cm/c?)

53. OnpenenauTh aMILUIUTYly TApMOHHYECKUX KOJICOaHUH MaTepuaabHOW TOYKH, €CIU
ee MaKCHMalIbHOE YCKOPEHHE amax=>50 cm/c? u mepuox konebammit T =2 c. (5,07 cm).

54. Touka coBepIiaeT rapMOHUYECKUEe KojeOanus. MakcumanbHasi CKOPOCTh TOUKH U
=20 cm/C, ammuTyaa konedbanuii A =5 cMm. Onpenenuts nepuox konedbanmid. (1,57 ).

55. BonHa mymHHOM A =1 M pacmpocTpaHseTcsi co CKOpocThio v = 1 M/c, OpenenuTh
nepuon konebanuu BoaHHI. (1 c).

56. OnpenenuTh cMelIeHne KolIeOIomecsl TOUKA 110 UCTEYEHUH BpPEMEHH t=1/24c
Mocjie Havaia JBWKEHHs. YpaBHEHHE TapMOHHUYECKOro Kosebanus umeer Bua X = 10 sin 4xt cm.
(5 cm).

57. YpaBHenue konebaHuii Toukr uMeeT BUI X = 2 Sin 5nt cm. OnpenennTs MaKCUMalbHbIC
3HAYEHHs CKOPOCTH U ycKoperus Toukn. (10 cm/c; 50 em/c?).

58. OnpenenuTh Maccy MONEKyIs aMmmuaka. (2,83-10725kr).

59. OnpenemuTh TIOTHOCTH YTIIEKUCIIOTO Ta3a rnpu Temieparype t =117°C u nqaBnennu p =2
at™. (2,74 xr/vd).

60. CKOJIbKO MOJIEKYJI COJEPIKUTCS MTPH HOPMAJIBHBIX YCIOBHUSX B KOJIOe o0bemMoM V=0,5 n?
(1,34-10%

61.CKOIBKO MONEKYI comepkuTcsa B M = 2 1 xucnopoxaa? (3,76-10%2)

62. OnpenenuTh 4YMCIO  MOJIEKYJ BO3AyXa Yy ITOBEPXHOCTH 3€MJIM INPH HOPMAIbHBIX
ycnosusx B oosemax: 1) V=1 M, 2) V=1 cm® (ancmo Jlommmara). (2,69-10%m3; 2,69-10%° cm )

63. OnpenenuTh JaBieHUE BO3ayxa npu temmneparype t = 227°C, ecnu ero mioTHOCTb p =
0,9 kr/m>. (1,29-10° ITa).

64. Jlo xakoif Temreparypbl Hy’)KHO HarpeTh ras, YrTo0bl MpyU HEM3MEHHOM JaBJICHUU 00bEM
ra3a ynsowics? HauansHas Temneparypa raza t =27°C. (327°C)

65. Omnpenenuts MOJICKYJISIPHYIO Maccy rasza, KOTopbld mpu Temmeparype t = 47°C u
naBieHnn P = 2,02 at™. nMeet mioTHOCT p = 0,153 kr/mS. (2107 kr/moms)

66. OnpenenuTh eMKOCTh 0a/lTIOHa, B KOTOPOM HaXOJIUTCS KUCIOPO Maccoid M = 4,3 kr moj
nasieHueM p = 15,2 MIla npu temnepatype t =27°C. (22,1 n)

67. B 3akpbiToM 0ajyioHe HaXOAUTCS ra3 MpPU HOPMaJbHOM aTMOC(EpHOM AABICHUU U
temrieparype t1 = 27°C. KakoBo Oyzaer maBieHHE raza, €M €ro HarpeTh J0 TeMIeparypsl fr =
77°C? (1,18-10° I1a)

68. bamion mns XpaHeHWs ra3oB, o0beM Kotoporo V = 50 J1, HANOJIHEH KHCIOPOIOM.
Onpenenutb MacCy KHUCIOPOJa, HaxXoAslIerocs B OajUlOHE; eciy Temreparypa BHyTpu ero t =
47°C, naBnenue p = 831 MM pt.cT. (66,5 T)

69. T'a3, naxoauBmieiica nmpu Temieparype t1 =17°C Harpenu nmpu HEU3MEHHOM JIaBJICHUU
TakK,, 4To ero 0owvem yasomics. Onpenenuts KOHEUHYI0 TeMieparypy traza. (307°C).

70. Jlna cBapkd HM3pacxoJ0BaH KHCIOpoa maccol M =32 kr. KakoB JOKEH OBITH
MUHUMAIIBHBIA 00BEM COCy/ia C KUCIOPOJOM, €CIM CTEHKH COCyJla PacCUMTaHbl Ha JaBlICHHE P
=15,2 MIla? Temneparypa raza B cocyne t =17°C. (15,8 n).

71.0npeenuTs TeMIepaTypy BOAOPO/a, UMEFONIEr0 MIOTHOCTE p = 6 KI/M° TIpK JaBIEeHHH P
=12,1 MIla? (486 K).

72. Onpenenuts IJIOTHOCTH Bo3ayxa mpu temmepatype t=307°C u nasnenuu p =1 atm.
(0,59 xr/v®).

73. OnpenenuTs AaBjieHUE ra3a ¢ KOJIMYECTBOM BEIIECTBA V = 2 MOJIb, 3aHUMAIOLIEr0 00beM
V = 6 1 mpu Temneparype t = -38°C (650 kI1a).

74. OnpenenuTs INIOTHOCTh BOJOPO/IA, co3/arouiero npu remneparype t =27°C nasnenue p
=250 atm. (19,7 xr/m®)



75. Onpenenutb MOJISIPHYIO MacCy [ ra3a, y Koropoit npu temmneparype t =58°C u napnenun
p = 0,25 MIla nnotHoCTh p = 4 Kr/M3. (44107 kr/MOmB)

76. OnpenenuTh AaBJIEHUE CMECH, COCTOSIIEH U3 BoJopoaa Maccoit Mi=10r u renus maccoit
mz= 20 r ipu Temneparype t = -7 °C. Cmech ra3oB HaxoauTcs B 6amwione ooremom V = 5 1. (4,42
MllIa)

77. B 6ayutoH HaKayaiy BOJIOPOI, CO31aB mpu Temiieparype t = 6°C nasnenue p = 7,73Mlla.
OmnpeienuTh MIOTHOCTE p ra3a B 6amwione (6,67 kr/m°)

78. [aBineHue p BHYTpU IUIOTHO 3aKyHOpeHHOM OyThuikM mipu Temmeparype t1=10° C
paBHO 40 MM pT. cT. IIpu HarpeBanuu 10 Temnepatypsl t 2 = 35°C npoOka u3 OyThUIKU BbLIETENA.
Ornpenenutsb, Ipu KaKoM JIaBJeHUH BbuieTena npodka (122xI1a).

79.J1ns1 cBapku ObLT NMPHMEHEH Ta3, HaxoJdmuics B OamioHe oovemoMm, V = 25 1 mpu
temneparype t1 = 27°C u gaBnenuu p1=20,2 Mlla. Ckonbko raza ObU10 U3pacxoJlI0OBaHO,  €CIH
naBieHue B OawioHe craimo P2 = 4,04 MlIla, a Temneparypa t» = -23°C? OtHocutenbHas
MOJIEKYJIsipHasi Macca raza M =26 rp/monb. (3,99 kr).

80. OnpenenuTsb MIOTHOCTH a30Ta npu gaBineHun p = 8,31 MIlau Ttemneparype t = 7° C.
(100 xr/m 3)

81. Kaxoii ra3 npu nasnenuu p=0,808 MIla u Temneparype T = 240 K umeer 1mioTHoCTb p =
0,81 kr/m 3? (Bomopon)

82. Ompenenuth KOJMYECTBO BEIIECTBA V rasa, 3aHUMAMEro oobem V = 2 oM’ npu
temneparype T =241 K u nasnenun p = 1I'Tla. (1 momb)

83. OTHOcuTeNnbHAs MOJIEKyJsipHas Macca raza M = 17 rp/Monb, oTHomeHue c,; Cy =
1,33 . BeruucauTh o 3THM JaHHBIM yaenbHbIE TermoeMKocTH ¢, U Cy (1,96 xJIx/(xr-K); 1,47
kJx/(xr-K)).

84. OnpenenuTth TEIUIOTY Q, HEOOXOAUMYIO JIJIsi HarpeBaHus a3zoTa mMaccoit m =10 T
Ha AT= 20 K: 1) npu mOCTOSHHOM JaBJCHUHU. 2) MPU TOCTOSHHOM oOBbeMe. PesynbTaTh
cpaBuuTh. (208 JIx; 148 Ix; 1,4)

85. [Ilpum kakux yclIOBHSAX HarpeBajd BoJgopoa mMaccod M = 20 T, eCiiv MpU MOBBIIICHUH
ero temmneparypbl Ha AT =10 K morpe6oBanoce Temmora Q = 2,08 x/[x? (IIpu mocTosHHOM
o0beme)

86. OmnpenenuTs SHEPrUI0 BpALATENbHOTO JBIKEHHS MOJIEKYJIbl KHCIOpOJAa IpHU
temmepartype t= -173° C. (1,38-102! JIx)

87. BbUKMCANTH SHEPTUI0 BPAIIATEIBHOIO [BUKEHHMS BCEX MOJIEKYJ BOJSHOrO Mapa
Maccort m = 36 r npu temnepatype t =20° C (7,41 kI x)

88. Omnpenenuts MONHYI0 KUHETUYECKYIO SHEPTHIO MOJIEKYJT YTIEKUCIIOro raa Maccoi m
=44 r ipu Temneparype t = 27° C (7,48 xJIx)

89. Omnpenenuth MONHYI0 KHHETUYECKYIO DHEPIHIO0 MOJIEKYJ, COAEPIKAIIMXCA B OJHOM
KriioMosie azota npu temmeparype t = 7°C. (5,82 MJIx)

90. BbIUKCAUTH CPENHIOK SHEPTUIO MOCTYMATEIBHOIO ABMXKEHUS MOJIEKYJbl a30Ta Mpu
temnepatype t = 137° C. (8,5 - 10~% JIxx)

91. Onpenenuts HEPTUIO MOCTYNATEIBLHOrO JABIXKEHUS MOJIEKYJ BOJSTHOTO Tapa Maccoit
m = 18 r npu temneparype t =167° C. (5,48 x/1x)

92. Onmnpenenuth, BO CKOJBKO pa3 MOKa3aTenab aauadaThl JUIsl Teaus OoJjblle, 4eM JUIst
yriekucioro rasa. (1,25).

93. Onpenenuts n3Menenne AU BHyTpeHHEH 3HEpPruu BOJSHOTO mapa Maccoir m =100 r
pu noBbIeHNH ero remieparypsl Ha AT = 20K npu nocrostHHOM o6beme. (2,77 kJx) .

94. Jlns HarpeBaHus BoIopoaa Maccod M = 20 r mpu MOCTOSHHOM JaBJICHUU 3aTpaueHa
tertota Q = 2,94 x/[x. Kak n3menutcs remneparypa raza? (Iloeicurcs Ha 10,1 K)

95. OmpenenuTh YAETbHYIO TEMJIOEMKOCTh Ta3a NpU IOCTOSHHOM JaBJICHHUHU, €CIH
M3BECTHO, YTO OTHOCHTENbHAas MOJEKylspHas Macca raza M = 30 rp/Monb OTHOIIEHHE
terioeMkocteit ¢,; Cv = 1,4 .(305 JIx/(xr-K)).

96. Bo ckombko pa3 cpeiHss KBaJpaTW4YHas CKOPOCTb MOJIEKYJ BoJopoja Oojblie
CKOPOCTH MOJIEKYJI KHCIOPOAa MpU TOH ke Temnepatype. (B 4 paza).



97. OnmnpenenuTts CpPEeNHIOK JIUHY CBOOOJHOrO TMpoOera MOJIEKYJ BOJIOpOJAa IPHU
temneparype C = 27° C u gapnenuu p = 3-10% mm pr.cr. IlpuHats auamMeTp MOJIEKYIbI
Bojopoaa d =2.3-108 cm. (4,4 xm).

98. OmpenenuTh CPEIHIO YacTOTY COYJAPEHHM MOJEKYJ BO3AyXa IPH TEeMIleparype t
=17 °C u paBieHud p = 1 atM. DPPEeKTUBHBIN qUaMETp d MOJIEKYJIbl BO3/lyXa MPHHSATH PaBHBIM
3,5 A.(6,3-10° c-1)

99. H3BecTHO, YTO OCHOBHBIMM KOMIIOHEHTAaMH CYXOro0 BO3JyXa SBJSIOTCA a30T U
kuciaopoa. Bo ckombko pa3 cpenHsAs CKOPOCTh MOJIEKYJIbl a30Ta OTJIMYAETCs OT CpenHei
CKOpocTU MOJieKyJibl kuciopoaa? (Y azora B 1,0 pa3 Gosblie)

100.B Gayone ¢ yriekuciibiM razom nasieHue p = 50 atm.  [Ipu temneparype t = 27°C
cpelHee 4HCcIo coyaapeHni Monekyn <z> =1,65-10' ¢! Onpenenuts 2¢dexTuBHbI 1HaMETP
MOJIEKYJIbI YTIEKUCIIOro rasa. (28,4 um).

101.0npenenuTh TpaiueHT TUIOTHOCTH YTIIEKUCIIOrO ra3a B MOYBE, €CIIM Yepe3 IUIoaas S
=1 M2 ee MOBEPXHOCTH 3a Bpems t= | ¢ B arMocepy Tpomen raz maccoir m = 8-10%8 kr.
Kospdumment muddysuu D = 0.04 cm?/c (0,02 kr/m?)

102.0OnpenenuTs TOIIIMHY CJIOSI CYTJIMHUCTON MOYBBI, €CIU 3a BpeMms 1=5 4 yepe3 miomaip
S =1 m? moBepxHOCTH MpoxoauT TerwtoTa Q = 250 kJIx. TemmepaTypa Ha TTOBEPXHOCTH MOYBHI {1
= 25° C B HmwkHeM ciioe nouBsl (=15 °C. (72 cm)

103.CxoJIBKO TEIUTOTHI IPOMAET Yepe3 miomans S=1 M2 MMOBEPXHOCTH TecKa 3a Bpems t =1
4, ecIM TeMmIepaTypa Ha ero mosepxHoctu t1=20°C, a Ha riyoune h =0,5 m - tr= 10°C? (4,83
kJIxK)

104.0npenenutes Maccy rasa, npoauddyHaupoBaBmiero 3a Bpems t =12 u uepes
IOBEPXHOCTh MOUBHI Momanpio S = 10 cm? ecmm kodbdumment muddysnu D = 0,05 cm?/c.
[InoTHOCTH Ta3za Ha raybmae h=0,5 M, p1=1,2-10r/cM>, a y mosepxHOCTH p2=1,0-10"2 r/emd,
(2,4-107kr)

105.11Ipu n3oTepMUYECKOM paCIIMPEHUH BOJAOPOAA Macco M =1 T npu Temneparype ¢=7°C
o0BeM rasa yBenu4wics B Tpu paza. Onpeaenuts padoty pacmmpenus. (1,28 xkJx)

106. ITaper pryTu Maccoid M = 200 r HarpeBarOTCs MPU MOCTOSIHHOM JAaBjeHuu. [Ipu sTom
temmneparypa Bo3pocia Ha AT =100 K. Onpenenuts yBenudenue AU BHYTpEeHHEH SHEpPruu
MapoB U paboTy 4 pacmmpeHus MoyeKybl mapoB pTyTu ogHoatoMusle. (1,245 kJx; 831 [x).

107.ITpn agunabaTuueckoM pacIIuPEHUHN YTIIEKUCIIOTO Ta3a ¢ KOJIWYECTBOM BelecTBa V = 2
MOJIb €T0 TEMIIEpaTypa MOHU3UIACch Ha 4¢ = 20°C. Kakyto paboty coBepni raz? (997 [Ix).

108. I'a3 comepmraer mukn KapHo. AOGcomtoTHas temmeparypa 7: HarpeBareis B 2 pasa
BbIIIe TeMmeparypsl T2 oxnaaurtens. OnpenenuTs K. . A. Takoro mukia. (50%)

109.CoBepmas nukn Kapno, ra3 momyuwmn ot HarpeBarens temioty Qi=1 k/[x. Ckonbpko
TEIUTIOTHI OBIIO OTJIAHO OXJIAJUTEII0, €CIH K.I1.J. HACTbHON TertoBoi MammHbl 25%7? (750 k).

110.Bo3nyx, 3anuMaBmmii o6beM Vi = 10 1 mpu HOpMaJIbHOM aTMOC(EPHOM JaBJICHHUH,
Obl1 amuabarudecku cxaT g0 oobema V=1 5. KakoBo nmaBnenue rasza mocie cxkarus? (2,53
MITa).

111. Onpenenuth paboTy 4 aanabaTHUECKOTO CXKATHUS MApOB YIIIEKUCIIOrO Ta3a Maccoil m

=110 r, ecnu pu cxaTUK TeMIiieparypa ra3a nosbicmiiack Ha AT=10 K. (623 [Ixx).

112. O6bem nmapoB yriaeKUCIoro ra3a npu aauabaTnyeckoM C:KaTUU YMEHBILIWICS B 2 pasa,
Kaxk nsmenunoce nasnenue? (YBeauumiocs B 2,52 pasa).

113. Tlpu  aguabaTHYeCKOM PaCLIMPEHUH rejus, B3storo npu Temmeparype t = 0°C,
o0beM yBenuuuics B 3 paza. OnpeaenuTs Temreparypy rasa nocie pacmupenus. (131 K)

114. Onpenenuth K03PPHUIMEHT TOBEPXHOCTHOTO HATSHKEHUSI KACTOPOBOTO Maciia, €Clii B
TpyOke pamuycom r = 0.5 MM oHO momHsioch Ha Ah =49 mMm. CMauMBaHHE CUUTATH MOJHBIM.
(33,3 mH/m).

115.0npenenuts cpenHUl quaMeTp Kanujuisipa MOYBbI, €CJIM BOJA MOJAHUMAETCS B HEH Ha
Ah =49 mm. CMaunBaHHE CTEHOK CYMTATh MOJTHBIM. (0,6 MM).

116. OnpenenuTs BHICOTY MOAHSTHS BOJBI B CTEONIIX PACTEHUN C BHYTPEHHUM JAUAMETPOM
d =0,4 MM o1 ieHCTBUEM KamWLISAPHBIX cujl. CMaunBaHUE CTEHOK CYMTATh MOJHBIM. (7,34 cm).



117. TnunepuH B KanmwuisipHOM TpyOke auamerpom d =1 MM nogssuics Ha BeicoTy h =20
MM. Onpeaenuts KodQ(GUIIMEHT MOBEPXHOCTHOTO HATSHKEHUS TinieprHa. CMaynBaHUE CUUTATH
noyHbIM. (61,8 MH/M).

118. [IBym mapukam OJHOTO pa3Mepa U POBHOW Macchl M=3(0 Mr cOOOIIMIN TTO PABHOMY
oIHOMMEHHOMY 3apsiay. Kakoit 3apsg Q Obut cOOOIICH KaXKIOMY IIAPUKY, €CITH CHJIa B3aUMHOTO
OTTAJIKUBAHUS 3apsS70B YPAaBHOBECHJIA CUJIy B3aUMHOTO NPHUTSIKCHHUS IIAPUKOB IO 3aKOHY
tarotenns Hetotona? Illapuku paccMaTpuBaTh Kak MaTepHaibHbIe Touku. (2,58-1071° Ko).

119. Tpu omunakoBbix 3apsga Q:1=Q>=Qz=1 ©HKN pacnoioxeHbl 1O BepIIMHAM
PaBHOCTOPOHHETO TpeyroyibHuka. Kakoi orpumarenpHbId 3apsg Q HaZo MOMECTUTh B LIEHTPE
TPEyroJbHUKA, YTOOBl €ro NPUTSHKCHUE YPAaBHOBECWJIO CHJIBI B3aMMHOTO OTTAJIKUBAHUS
3apsnoB? (571 nKun).

120. Cuna F B3aumoneicTBUsT Mexay AByMs TodeuHbIMH 3apsmamu Q1=2 HKn um Q.=1
K1, pacrionoxxennsimu B Bojie, paBHa 0,5 MmH. Ha kakom paccrostHuu Haxonasarcs 3apsiasi? (0,67
MM).

121. B sneMeHTapHON TEOpHM aTOMa BOJOPOAA MPUHUMAIOT, YTO 3JIEKTPOH BPALIAETCs BO
KpyT siipa 10 KpyroBoi opoOute. OmpenenuTh 4acTOTy BpAICHUS DJEKTPOHA, €CIU PaaNycC
opbuTs I =5.3-108 cm. (6,58-101°¢?).

122. Ha mienkoBOW HUTH MOJBEIIEH MaJICHbKUM mapuk maccoit m = 0,1 r, Hecymmii Ha
cebe 3apsan Q. Eciu Ha paccTossHUM ' =7 CM HIDKE IApHKa MMOMECTUTh TaKOH JKe 3aps, TO CHJIa
HATSDKEHHS yMEHBIIUTCS B 2 pas3a. Haittu 3apsn mapuka. (5/3-108 K)

123. /IBa pa3sHOMMEHHBIX TOYEUYHBIX 3apsJa MPUTATUBAIOTCS B BaKyyMe Ha PACCTOSHHUHU [
=10 cM c TakoW ke CWIOW, Kak M B KepocuHe. Ormnpenenntb, Ha KaKOM pacCTOSHUU
pacnonaratotcs 3apsaibl B kepocune. (7,08 cm).

124. Ha menkoBoW HHTH B BO3AyXe NojBemIeH mapuk Maccod m =100 mr. Hlapuky
coobmieH 3apsa Q1=2 HKi. Ha kakom paccTOsSTHUM OT HEro ClIeIyeT MOMECTUTh CHU3Y 3apsa Qo
= - Q1 9T0OBI cHJIa HATSHKEHUSI HUTH yBennuuiaach B 2 paza? (6,06 mm)

125.Ha xakom paccTOSSHUM I Opyr OT Jpyra CIEayeT MOMECTUTh JBa OJHOMMEHHBIX
TOYEYHBIX 3apsia B BOJAE, YTOObl OHM OTTAJIKHBAINCH C TAaKOM K€ CHUJION, C KaKOW 3TU 3apsbl
OTTAJIKMBAIOTCS B BaKyyMe Ha pacctossHum 1=9 cm? (1cm)

126. B snemeHTapHON TEOpUM aTOMa BOAOpPOJA MPUHUMAIOT, YTO AJIEKTPOH BpallaeTcs
BOKpYT siJpa MO KpyroBoi opburte. OmnpenenuTbh paauyc OpOHUTHI, €CIM 4YacTOTa BpallleHUs
anextpoHa N=6.5-10"° ¢, (53 mm)

127. Paccrosare d mexay 3apsmamu Q=100 HKnm u Q. =-50 uKun paBro 10 cwm.
Omnpenenuth cuibl F , nelictByromyro Ha 3apsia Q=1 MK, orcrosmuii Ha =12 cm ot 3apsiia
Q:m Ha =10 cm ot 3apsana Q2. (51 mH).

128. JIBa Toucunsix 3apsga Q1=1,6 uKim u Q2 = 0,4 uKn pacrnonokensl Ha paccTosiHuH 0
=12 cm apyr ot npyra. ['ne Hamo MOMECTUTh TPETUH TOJOXKHUTEIbHBIA 3apsa Q, 4ToObl OH
okazasics B paBHOBecun? (Mex 1y 3apsiaMu Ha pacCTOSIHUHU 8 cM oT 3apsiia Q1)

129. DnexTpoH BIEeTeNl B OJHOPOAHOE Ioyie ¢ HampsbkeHHocThio E =20 kB/M B
HampaBJICHUU €ro CHIOBBIX JuHMNA. HawanbHas ckopocth snekTpoHa v =1,2 Mwm/c. Haiitu
yCKOpEHHUE, MpuodpeTaeMoe JMEKTPOHOM B TOJIE, K CKOPOCTH 1O McTedeHuu BpeMenu t = 0,1 Hc.
(-3,51-10% m/c?)

130. [Tone, co3pannoe ToueunbiM 3apsaoM Q = 30 uKun, nefictByer Ha 3apsia Qi = 1 uKu,
MOMEIIIEHHBI B HEKOTOpOW Touke mois, ¢ cwioil F = 0,2 mMH. Haiitu HanpspkeHHOCTH U
MOTEHIIMA B STOW TOYKE, a TakXKe paccTosHue ee OT 3apsna. (200 kB/m; 7,3 kB; 3,68 cm)

131. Ipa 3apspa Q1=1 uKu u Q2 = -3 uKu Haxomsates Ha paccrosHuu | =20 cMm apyr ot
npyra. HaliTu HanpspKeHHOCTh M MOTEHIMA B TOYKE MOJISL , PAaclONOXKEHHON Ha POJOJIKEHNUN
JTUHUH, COSUHAIONIEH 3apsiibl, Ha paccTossHuU =10 cM oT mepBoro 3apsiaa. (600 B/m; 0)

132. Ha 3apsa Qi1=1 uKu, Haxonsmuiics B mose toueyHoro 3apsiaa Q Ha paccrosauu =10
CM OT Hero, moje aeicTByer ¢ cwioi F =3 mxH. Onpenenuts HampsKEHHOCTh W MOTEHIIMAT B
Touke, rae HaxoauTtces 3apsan Q1. Halitu taxke 3nHauenue 3apsga Q. (3 kB/m; 300 B; 3,3 uKun).



133. JIBa 3apsma Q1=-10 uKx u Q2 =20 uKn naxonmsarcs Ha paccrostauu | =20 cMm npyr ot
npyra. HallTu HampsK€HHOCTh W TMOTEHIMAN MOJs, CO3JaHHOTO ATHUMHU 3apsaMu, B TOYKE,
PaCIOIOKEHHON MEXIY 3apsaMu Ha JIMHUU, COSAUHSIONEH 3apsibl, Ha pacCTOSIHUU I =5 ¢M OT
nepBoro u3 Hux. (4,4 xB/m; -600 B).

134. lIea  3apsima Q1 =30 vKn u Q2 =-30 uKn pacnosoxensl Ha pacctosHuu | =25 cm
Ipyr ot japyra. HalTh HanpsykeHHOCTh M TNOTEHUMAT B TOYKE, JEXaued Ha MpSIMOi,
COGMHSIONICH 3apsIbl, HA pacCTOSTHUM [ = 5 cM oT nepBoro 3apsiaa. (115 kB/m; 4,05 xB)

135. Paccrostnue I mexnay aByms ToueunbiMu 3apsimamu Qi=1 aKmu Q2= - 30
HK1 paBHO 20 cm. HaliTu npoTspkeHHOCTh M MOTEHIMANl B TOUYKE JIEXKAIel mocepeiuHe MEXay
3apsinami. (27,9 kB/M; -2,61 kB)

136. JIBa 3apsima Q1= -1 uKi u Q2 =30 uKu Haxopmstcst Ha paccrosHum | =12 cMm apyr ot
npyra. BeIYHCINWTD HANpsHKEHHOCTH MOJS B TOYKE JIeXKAIEH MOCepeuHe MEXIy 3apsIaMu.
OrnpenenuTh TakXe HaIMPsSHKEHHOCTh TOJISI B 9TOM TOYKE, €CJIM TMEPBBINA 3apsij MOJIOKHUTEIbHBIN
(100 xkB/m; 50 xB/m)

137. DaexTpuueckoe Moje Co3aaHo AByMsI TouedHbIMU 3apsaamu Q:1=50 vKi u Q2 =100
HKi. Paccrosaune mexay 3apsnamu L=10 cM. ['1e 1 Ha KakOM pPacCTOSIHUU OT MEPBOTO 3apsijaa
HaxOJIUTCA TOYKA, K KOTOPOH HaIpsKEHHOCTh ToJisi paBHa Hy0? (Ha mpsamoii, coeaunstonei
3apsapl; 4,2 cm)

138. JIBa 3apsma Q:1=-10 uKn u Q2 =20 K pacnonoxxensl Ha paccrostHum L =20 cm apyr
or npyra. HaiiTm HampssK€HHOCTh M TIOTCHIMAT B TOYKE, JIEKAIEH TOCEpEMHE MEXITy
3apsnamu. (27 kB/m; 0,9 xB)

139. 3apsng Q =1 K nepemeniaercs moj JAeHCTBHEM CHJI TIOJS U3 OJHON TOYKH ITOJS B
JpyTYIO0, TPU 3TOM coBepiaercss padora A = 0,2 mMx/[x. OnpenenuTs pa3HOCTh MOTECHIIMAIOB
aTux Touek mosis. (200 B).

140. Kakyroo pa3HOCTh IMOTEHIMAJIOB JIOJDKEH NPOWTH DJIEKTPOH, YTO OBl MPHOOPECTH
ckopocth v = 20 Mwm/c? (1,14 xB).

141. IBa 3apsaa Q:1=3 uKn u Q2 =1,2 aKn Haxomsarcs Ha paccrosauu L=10 cm mpyr ot
npyra. HailTu HampspkeHHOCTh MMOJISE HA TMPOJNOJDKEHUM JIMHUM, COCIUHSIONICH 3apsibl, Ha
paccTosgHuu I = 6 ¢cM OT BTOpOro 3apsiaa. OnpenenuTh TakKe HANpPsLKEHHOCTh B ATOW TOYKE,
€CJIM BTOPOH 3apsi oTpuniatenbHbIi. (4,05 kB/m; 1,95 kB/m)

142. DnexTpoH, HadaJbHas CKOPOCTh KOTOporo vo=1 Mwm/c, BieTen B OJHOPOIHOE
aNeKTpudeckoe moiie ¢ HanpsbkeHHocThio E=100 B/M Tak, 4To HavanmpHask CKOPOCTH 3JEKTPOHA
MIPOTUBOMOJIOKHA HANPsXKEHHOCTH 1oJisi. HaliTh sHepruto siekTpoHa Mo UCTEUEHUU BPEMEHH t
=10 nc. (6,33-10° JTx).

143. Toueunsiii 3apsag Q co3gaeT B TOYKE, HAXOAAIIMHCA Ha paccrosHuu =10 cm ot
3apsna, Moje ¢ HanpsokeHHocThio E = 1 kB/M. Haiitu moTeHIman mojis B 9TOM TOYKE U CHITY,
neictByromntyto Ha 3apsan Qi1 = 2 uKin, moMemenHslii B 3Ty Touky nois . (100 B; 2 mxH).

144. lIza Toueunsix 3apsana Q1= 1 mxKn u Q2= 2 mxKn Haxonsarcs Ha paccTostHuu I = 40
cMm. Kakyio paboTy Hajo coBepuIUTh, YTOOBI CONMM3UTH UX 1O paccTosHus [2=20 cm? (45
M/JIx)

145. Ilone co3gano ToueyHsiM 3apsaoM Q. B Touke, oTcrosieil oT 3apsaa Ha pacCTOSHUU
I = 30cm, HanpspKeHHOCTh noJs E=2 kB/M. Onpenenuts moTeHnuan: ¢ B 3Toil Touke u 3apsg Q.
(600 B; 20 uKun).

146. 3apsn Q:=10 uKn co3naer snekrpuueckoe moje. Kakyro paboTy COBEpIIAOT CHIIBI
3TOro TOJs, ecinu oHO mepeMmecTuT 3apsan Q2 =1 vHKn BOOAR CHUIOBON JHMHMM W3 TOYKH,
HaxoJmuiics oT 3apaga Q1 Ha pacctostHUM 1=8 cM, 10 paccTosHus 2 =1 m? (1,04 mxIx).

147. B none toueunoro 3apsaa Qi1 U3 TOUKH, OTCTOSIIEH Ha PACCTOSAHUM [1=5 CM OT 3TOr0
3apsifa, ABMOXKETCS BIOJb CHIIOBOM JUHHMM 3apsa Qi, ecnu mpu nepemerieHuu 3apsga Q» Ha
paccTosiHuu S = 5 cM mosieM cosepiieHa padbota A =1,8 m/Ix. (20 uKu)

148. Paccrosinue . Mexay aByMms TouedHbiMU 3apsaamu Qi1=10 uKn u Q2=3 uKn
paBHo 30 cMm. Omnpenenuts paboTy, KOTOPYIO HaJO0 COBEPIIUTH, YTOOBI CONM3HUTH 3apsijabl /10
paccrosiaus =10 cm. (1,8 mMx/[x)



149. 3apspkeHHas Karnenbka xKuakoctu maccoid m = 0,01 r HaxoAWUTCs B paBHOBECHUH B 110JI€
TOPU30HTAJIBHO PACIOJIOKEHHOr0 IUIOCKOr0 KOHJEHcaropa. PaccTosHue MexIy IUIacTUHAMU
koHJeHcatopa d = 4 MM, pa3HOCTh MOTeHIUaNoB Mexxay Humu U =200 B. Omnpenenuts 3apsj
kanenbku. (1,96 uKi)

150. Tlnockuil KOHAEHCATOp ¢ IUIOMAAbI0 muacTuH S =100 cM? U pacCTOSAHHEM MEXIy
Humu d =2 MM 3apsbkeH 10 pasHoctd nortenumanoB U = 400 B. Haiitu sHepruto moius
KOHJIEHCATOPa, €CIU AUDIEKTPUK MEXIy TIacTUHAMU BO3ayX. (3,54 Mk ]Ix)

151. 3apspkeHHass dYacTUIa, MPOWUIS HEKOTOPYIO Pa3HOCTh IOTEHITMAJIOB, MpuoOperna
ckopocTh V =2 Mwm/c. Kakyro pa3HOCTh MOTEHIIMAIOB, MPOILIA YaCTUIA, €CIIN YIACIbHBIN 3apsi
ee (oTHOMIEHHE 3apsia K macce) Q/m =47 mKn/xr? (42,6 kB).

152. Mexnay nmiuacTMHaMHU IJIOCKOIO KOHJEHCATOpa HaXOOUTCS IUIOTHO IMpWIIEraromas K
HUM >00HHTOBas TacTuHa. KoHaeHcaTop 3apspkeH A0 pasHocT noteHnuanoB U=60 B. Kakosa
OyZeT pa3HOCTh NOTEHLIMAJIOB, €CJIM BHITAIIUTH Y00OHUTOBYIO IJIACTUHKY U3 KOHAeHcaTopa? (180
B)

153. 3apsokeHHas 4acTHIA, YACIbHBIN 3aps KoTopoir Q\m = 47 mKu/kr, nporiia pa3HOCTh
notenimaigoB U=50 kB. Kakyio ckopocts mpuoOpena yactuiia, €ciii HadaJibHasi CKOPOCTb €€
nerkeHust vo=0 m/c? (2,17 Mwm/c)

154. Tlnockuit KOHAEHCATOP C paccTosHUEM Mexny miactuHamu d = 0,5 cM 3apspkeH 10
pazHoctu mnoteHnuanoB U =300 B. Omnpeaenuts 00BEMHYIO IMJIOTHOCTH SHEPTUH  TMOJIS
KOHJIGHCATOPAa, ecIn MIIeKTprK — cmona. (111 mlx/m®)

155. Pa3HOCTh MOTEHIMANIOB MEXKJY IUIACTHHAMU IUIOCKOro KoHaeHcaropa U=120 B.
[nomane kaxaod mmacTuael S=100 cMm? paccrosHue Mexmy HuMu (=3 mm. Haiitu 3apsn
K10 TUTACTHHBI, MEXKy IUIACTUHAMH HaXOAUTCsA Bo3ayX. (3,54 uKir)

156. Konpnencaropy, emkocth kotoporo C =0,5 Mx®, coobmen Q =3 uKi. Onpenenuts
sHepruro noiis koraencaropa. (0,9 u/lx)

157. I1nockuil KOHJAEHCATOP, PACCTOSIHUE, MEXIY MJIACTUHAMUA  KOTOPOIO d =2 mm,
3apspkeH 10 pazHoctu noteHnuanoB U = 200 B. Iusnextpuk dapdop. Halitn mHanpsokenHocts E
¥ 00BEMHYIO IUIOTHOCTB SHEPrUM o mois KoHaeHncaropa. (100 kB/m; 221 mlx/m®)

158. Pa3zHOCTh MOTEHIMAJIOB HA IJIACTUHAX MUIOCKOro koHaeHcaTtopa U=300 B. Ilnomanp
Kaxaoi mractuael S =100 cM? u 3apsg Q =10 vKn. OnpegenuTh paccTOSSHHUE MEXIY
mactuHamMu? (2,65mMm)

159. Tpu conporuiienns r1=12 Om, r.=4 Owm, ;=10 OM coeauHeHbI MapauiebHO. OOmmHit
tok B ien | = 0,3 A. Haiitu crity TOKa, HIyIIETro yepe3 COMPOTUBIICHHE 13. (69 MA).

160. JIBa ucrounuka Ttoka 3. 1. c. E1=1,6 B u Ex=2 B ¢ BHyTpeHHUMH CONPOTUBIICHUSIMHU
ri=0,3 OM u r2=0,2 OM, coequHEHHbIE OCIEA0BATEILHO, JAI0OT BO BHEIIHIOO LIENb TOK CHJIOMH |
=0,4 A. OnpenenuTh CONPOTHBIICHUE BHEMIHEH 1emnu. (8,5 Om).

161. Amniepmetp ¢ conporupiienuem I = 0,02 Om paccunTaH Ha U3MEPEHHUE CHUJITBI TOKA 10 |
=1 A. KakoBO JOMKHO OBITH CONPOTHUBIEHHUE IIYHTA, YTOOBI 3TUM MPUOOPOM MOXKHO OBLIO
n3MepuTh Tok cuiioit Ao | 1=10 A. (2,22 mOwm)

162. Uctounnka Toka 3. A. ¢c. E=1,5 B gaer Bo BHeNIHIOIO Lienb TOK cuion | =1 A.
BuyTtpennee compoTtuBieHue wucrouHuka Toka r = 0,2 Om. Omnpenenuts ko3 ULIEEHT
TIOJIE3HOTO ACMCTBHSI HCTOUHUKA TOKa. (86,6%)

163. JlBa snemeHTa ¢ OAMHAKOBBIMU 3. 1. ¢. E=1,6 B u BHyTpeHHUMHU COMPOTHUBICHUSIMU
r=0,2 Om u r=0,8 OM coeauHEHBbl MNapAJICALHO M BKJIIOYEHbI BO BHEIIHIOIO II€Mb
conpotunenuem r=0,64 Om. Haiitu cuy Toka B rien. (2 A)

164. UYepe3 rpacduToBblii HmpoBOIHMK B (GopMme mnapamienunena uMHoOW L=3 cM u
IUIONIA/IbI0 ToTnepeyHoro cedenus S=30 MM?  wuaer Tok cwioit | =5 A. Haiitu maneHue
HanpsDKeHHUs Ha KOHIIAaxX rpaduToBoro npoBoanuka. (19,5 mB)

165. 3. n. c. 6arapen E=50 B, BHyTpenHee conpotusienue r=3 Om. Haiitu cuiny Toka B

LCIIN WU HAIIPAKCHUC, IO KOTOPBIM HAXOAUTCS BHCHIHAA LCIIb, €CJIN €€ CONPOTHUBIICHUC r1:17
OM. (2,5 A; 42,5 B)



166. Kakoe 106aBOYHOE COMPOTUBIICHHUE HAZ0 BKIFOYHUTH MOCIEIOBATEIBHO C JIAMIIOYKOMH,
paccuntanHoii Ha Hampspbkenne U =120 B u mommuocts N = 60 Brt, uroObl oHa naBana
HOpMasbHBIM Hakayl npu HanpspkeHun Ui= 220 B? Ckonbko METpOB HUXPOMOBOM IPOBOJIOKU
muametpom d = 0,5 MM MOHATOOKMTCS HA M3TOTOBJICHHE Takoro conpotusienus? (200 Owm; 39,3
M)

167. Dnekrpomorop, morpedistonuii Tok [ =10 A, pacnonoxeH Ha pacCcTosTHUH 1=2 KM OT
reHepartopa, jgawouiero HanpspkeHue U = 220 B. MoTtop coeluHeH ¢ reHepaTopoM MeEIAHBIMU
npoBogamu. Halitu ceuenne noaBoAsIuX MPOBOJIOB, €CIU MOTEPs HANPSDKEHUsI B TpoBojax §%.
(38,8 Mm?).

168. Kakoii IIHHBI HY’KHO B35Th HUKEIMHOBYIO IPOBONOKY cedeHneM S=0,05 mMm? s
YCTpOWCTBA KUMSATHIHHUKA, B KOTOPOM 32 BpeMsi t =15 MUH MO>XHO BCKUIISITUTH BOJY 00BEMOM
V =1 n, B3saryro npu Temneparype t1 =10°C? Hanpsokenue B cetn U =110 B, k. 1. 1. KUTISTHIIb-
Huka 1 = 60%. (2,2 m).

169. OmpenmenuTh MOIMHOCTP W CHJIy TOKa, MOTPEOIIEMYIO0 3JICKTPOMOTOPOM,
MPUBOJSALIMM B JIEHCTBHE HACOCHYIO YCTAHOBKY, CHAOXKalOILIyl0 BOJOH XHUBOTHOBOIYECKYIO
depMy ¢ cyTOUHEIM pacxooM Bojsl oobemom V=30 M3, Boxa momaercs Ha BbicoTy h =20 M. K.
1. 1. ycranoBku 1 =80%, Hanpspxenue B cetu U = 220 B, moTop pabotaetr t = 6 4 B cyTku. (0,91
kB; 4,14 A)

170. B memHOM TIpOBOJIe JUIMHON | = 2 M W II0ma 610 mornepeyHoro ceuenus S=0,4 MM?,
naer Tok. [Ipm sromM B Kaxayr cekyHay Beaensere» temnora (Q=0,35 JIx. Ckombko
AJIEKTPOHOB MPOXOJUT Yepe3 IMONEepeyHOe CeYeHHe JTOro MpoBOAHMKA 3a t =1 c?
(1,27-10'° snexrpon/c)

171. Omnpenenuth TeMmmeparypy MOYBBI, B KOTOPYIO IMOMEIIEHAa TepMoOIapa KeIe30 —
KOHCTaHTaM ¢ moctostHHor o =50 MKB/°C, ecnmu cTpenka BKJIFOUYSHHOTO B IIEMb TEPMOIMAPhI
rajpBaHoMeTpa ¢ IeHOM naeneHuss 1 MKA u comporuBieHueMm r =10 Om orkinonsierca Ha 40
neneHuid. Bropoil cnaii Tepmonapel morpykeH B Taroumuid Jieql. COnpoTHUBICHUEM TEpPMOIAphI
npeHedpeus. (8° C)

172. Tepmomapa c compotuBieHneM r1 = 6 Om um moctossHHOW o = 0,05 mB/rpan,
IOKIIFOUEHA K TaJbBAaHOMETPY C CONPOTHBIEHHEM =14 OM u uyBcTBHTeNnbHOCTBIO =108 A,
Onpenenuth MUHUMaJIbHOE W3MEHEHHE TEeMIIepaTypbl, KOTOPOE MO3BOJSIET ONpEeAeTUuTh 3Ta
tepmomnapa. (0.004 K)

173. Cuna Toka I B menu, coctosield u3 TepMonapbl ¢ COMNPOTUBICHHEM ri=4 Om u
rajbBaHoMeTpa ¢ conporuBieHrueM 2 = 80 Om, paBHa 26 MKA Npu pa3HOCTH TEMIIEpATyp CIIacB
At =50° C. OnpenenuTs NOCTOSHHYIO TepMonapsl. (43,8 MxB/°C).

174. Opun cnaii TepMonapsl ¢ moctossHHON oo =50 MKB/°C momernieH B reus, Ipyroi — B
tatouit sien. CTpenka rajJbBaHOMETpa, MOJKIIOYEHHOI0 K TepMoIiape, OTKIOHUIACh IIPU 3TOM
Ha n = 200 penenuit. OnpenenuTh TEMIEPATypy B MEUH, €CIU COMPOTUBJICHUE rajJbBaHOMETpA
BMecTe ¢ TepMonapoii r =1 Om, a 0HO JieJIeHre ero IIKaJIbl COOTBETCTBYET CHile TOKa B 1 MKA
(4yBCTBUTEIBHOCTH ralbBAHOMETPA). (40° C).

175. Tepmomapa meap — KOHCTaHTaH compotuBieHueM r1 = 10 OM mpucoenvHeHa K
ranbBaHoMeTpy comnpotuBieHueM 12 =100 OM. OauH cnmail TepMmomapbl HaXOIUTCA MpU
temneparype t1 =22° C, gpyroil momemieH B ctor ceHa. Cuna Toka B uemu I = 6,25 MKA.
[MocrosiaHas Tepmornapsl o = 43 MkB/°C. Onpenenuts Temieparypy cena B crore. (37° C).

176. Cuna toka | B memnm, cocTtosiell W3 TepMmomapbl compoTuBieHueM ri= 4 OMm u
rajJlbBaHOMETpa ¢ conpotusiaeHueM r2 = 80 OM, paBHa 26 MKA IIpU pa3HOCTH TEMIIEPATyp CIIAeB
At =50° C. Onpenenuts MocTosiHHY0 Tepmonapsl. (44 MxB/C).

IIpouenypa oneHuBaHMA KOHTPOJbHBIX PadoT
OOyuaromuecs: BBIIOJIHIIOT KOHTPOJIbHBIE pabOThl CaMOCTOSITENIBHO IOCIE H3yUYeHHS
orpeJieIeHHON TeMbl. B cocTaB KOHTpOJIbHOM paboThl BXOJAT HE TOJNBKO CTaHIAPTHHIE 3a/1auH,
HO M 3aJlauyl C MPaKTHUECKUM cozepkaHueM. KoHnTponbHast paboTa cocTaBisieTcs Mo BaprHaHTaM.
IIpu oneHke ypOBHS BBINIOJHEHHS KOHTPOJBHOH pabOThI, B COOTBETCTBHM C MOCTaBICHHBIMHU
HeJIIMA W 3aJladyaMM JUIsl TaHHOTO BUJA Y4eOHOH AeATeNIbHOCTH YCTAHOBJICHBI CIIEAYIOIIHNE



KPUTEPUU:

— YMEHHE CaMOCTOSITEIIbHO IMPOAHAIM3UPOBATH YCIOBHE KaXJOM 3aJaud W BBIOpAThH
METOJ] peIIeHUS;

— YMEHHE MPABWIBHO U JIOTUYHO ITPOBECTH PEIICHHE 3a/1ay;

— c/IeNaTh TOYHBIE PACUeThl U MOJIyYUTh BEPHBIN OTBET.

[Ipu oueHke ompenenseTcs MocaeI0BaTeIbHOCTh U JIOTHYHOCTD MPUBEACHHBIX PacYeTOB
B 33ja4e, KaueCTBO PEIICHUs, MOJYYCHHE MPABUIBHOTO OTBETA, YMCIIO M XapakTep OIIMOOK
(cyImiecTBEHHbIE UM HECYIIECTBEHHBIE).

[lo pe3ynbTaTaM BBIMOJHEHHUS KOHTPOJBHBIX PabOT OO0ydYaromeMycsi BBICTaBIISACTCS
OLICHKA.

Kputepuu onieHKM KOHTPOJILHOMH PadoThI

BeIcTaBisiercs oneHka:

— (IATHY», €CIH OOYYAIONIMICS IMOKa3aJl YMEHHE CaMOCTOSITENIEHO IMPOAHAIN3HPOBATH
YCIIOBHE KaXJOH 3amadud W BHIOpaTh METOJ pEUICHHs; BCE 3aJadyd pEIIeHB BEepHO 0e3
JIOTHYECKHX OIIHOOK;

— «YETHIpey, ecii 00yJYaIOMIMIACS MMOKa3al YMEHUE PaBUIBHO U JIOTHYHO UCTIONH30BaTh
(hopMyIIbI M METOBI PELICHUS, HO IOMYCTUII He Oosee JBYX OIINOOK.

—«Tpw», ecnd  oOydarommiics  TOKa3an — cinaboe  yMEHHE — CaMOCTOSITENBHO
MPOaHATM3UPOBATh YCJIOBHE KaXIOW 3alaud HW BHIOpPAaTh MPaBWIGHBIA METOJl pEIIeHHUS,
HETPaBWIBHO BBIOpAJ OJTHY WM JIBE€ (hOPMYJIBI, TOMTYCTHI BEIYACITUTEIBHBIC OMTHOKH;

— «JIBay, €CIIM 00yJaroNuics penr mpaBuiibHo MeHee S0% 3amanui;

— «OJIMHY, €CITN O0YJAIOIINIICS HE MPUCTYTAI K PEIICHHUIO 3a/IaHU.

Bonpocs! nis 3amuTsl pedpepara

1. Kaxoe siBnenue (mpoiecc, 3aK0H) JIEKUT B OCHOBE paccMaTpUBAEMOro BOIpOca.

2. Kakoe Guosorndeckoe IeHCTBHE OKa3bIBACT M3y4aeMoe SIBJICHHE.

3. Kakoe mpuMeHeHne HaXOAMUT M3y4aeMoe SIBICHHE B MPAKTHUKE C/X MPOU3BOJACTBA, MEIUIIMHE
WM BETEpUHAPUU.

4. ChopmynupyiTe OCHOBHOW (DM3UUECKUI 3aKOH JICKAITUH B OCHOBE M3y4aeMOT0 SIBJICHUS UITH
mpotrecca.

5. Kakumu ¢usmueckumu cBoiCTBaMH 00J1aal0T MaTepHalibl, 0 KOTOPBIX BBl PACcCKa3allu.

6. B uem 3akioyaercs NpUHIMIT MEXaHU3Ma JEHCTBUS YCTPOMCTBA, O KOTOPOM BbI paccKa3aiH.
7. Kak M0oxHO ocnabuth (ycuiauTh) 3GGeKT ASHCTBUS SBJICHUS WIHM Ipoliecca O KOTOPOM BbI
paccka3zaii.

8. UTo HOBOTO BBl y3HAJIU, KOTJJa TOTOBUJIU JTOKJIA/I.

9. Kak paccmarpuBaeMoe BamH SIBIEHHE (IIPOLIECC, 3aKOH, YCTPOWCTBO) MOXKET OBbITh
MCIOJIb30BAaHO B Ballel Oyayuieil mpodeccuoHanbHOM AeATeIbHOCTH.

10. Kakue ucrouHuku vH(pOpMalMH, KOTOPHIE BBl MCHOIB30BAIM MPH MOJIrOTOBKE pedepara,
0o0JIbIlIe BCEro BaM MOMOIIIM U COJepkKaiu 0oJjiee MOJIHYI0 U HHTEPECHYIO Ul Bac HH(OPMAIIUIO.
11. Ilouemy BbI BBIOpAIN KMEHHO 3Ty TEMY AJISi COOOLICHUS.

IIpoueaypa ouenuBanus pedepara

Ha 3amuty pedepata, cocrosiyro u3 10KjIaga U OTBETOB Ha BOIPOCkl, oTBoauTcs 10-15
MHHYT.

[Ipu onenke pedeparta UCIOIB3YETCS CIASAYIONINE KPUTEPUHU:

— COOTBETCTBUE pedepara 3asBICHHOI TeMe, TOCTaBJICHHOM IIe]IU U 3a7auam;

— IPOOJIEMHOCTh TEMBI UJIH €€ aKTYaJIbHOCTh;

— HOBU3HA WIX OPUTMHAIBHOCTH IOJIYYEHHBIX PE3YJIbTAaTOB;

— ri1yOWHA ¥ TIOJTHOTAa PaCCMOTPEHUS TEMBI;

— JIoKa3zarenbHas 6a3a, apryMeHTHPOBAHHOCTh, 000OCHOBAHHOCTH BBIBOJIOB IO TEME;

— JIOTHYHOCTb, CTPYKTYPHUPOBAHHOCTb, 1IETIOCTHOCTh U3JIOKEHUS pedepara,



— peueBas KylbTypa MpH 3ammurte pedepara (CTUIb HU3IO0XKEHUS, SICHOCTh, YETKOCTH,
JJAKOHUYHOCTb, KpacoTa s3blKa, Y4YeT ayJIuTOPUH, OSMOLMOHAIBHBIM pPHUCYHOK pedH,
JOXOOQYUBOCTD, IMYHKTYaJIbHOCTD, HeBep6aJIBHOe COITPOBOKACHUC, OXXUBJICHUC pcun
adopuzmMamMu, IpuMepaMu, HUTaTaMH U T.1I.);

— MCIIOJIb30BaHKE CCHUIKU Ha HH(POPMAIIMOHHBIE PEeCypChl (CaliThI, TUTEpaTypa);

— HaIJBSIIHOCTh U MIPE3eHTa0eIbHOCTh (eciu TpeOyeTcs);

— CaMOCTOSITETTLHOCTh CYXICHHUH, BIIAJICHUE MaTepUaoM, KOMIETEHTHOCTh IO TEMeE
pedepara.

Ecnu 3amuTa pedepara cBOIUTCS K KPATKOMY COOOIIEHUIO 5 — 7 MHHYT ¥ HE MOXKET JaTh
IIOJIHOTO MPEJCTABIIEHUS O IIPOBEIEHHON padoTe, TO OLIEHUBAOTCS OTBETHI HA BOIIPOCHI.

Kpurtepuu onenku

3a 3amuTy pedeparta BHICTABIISECTCS OIICHKA:

«3auteHo», eciau pedepaT COOTBETCTBYET KPHUTEPHUSIM TPOIEAYpPhl OIEHUBAHUS U
oOyyarouuiicss OTBETHJI HAa BCE MPEUIOKEHHbIE BONPOCHI MPAaBUIBHO, YETKO, YOEIUTENbHO,
MOKa3aB XOPOIIINe 3HAHUS 110 TeMe pedepaTta v MPoAEMOHCTPUPOBAT BIIAJICHUE MaTEPUATIOM;
«He 3auteno», ecnu pedepat He cooTBeTcTBYeT OOIIBIIEH YacTH KPUTEPUEB MPOIIETYPbI
OLICHHWBaHUA U O6y‘{aIOIIII/II>'IC$I OTBCTUJI HE HA BCC MPCIJIOKCHHBIC BOITPOCHI;
MIPOIEMOHCTPHUPOBAJT HEMIOJTHOE BIIAZICHNE MaTepPHAIOM 110 TeMe pedepara, TOMyCTHI HECKOJIBKO
CYIICCTBCHHBIX OIINOOK IIpu OTBETE.



