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[Tpu pazpaboTke paboueii mporpaMMbl Y4eOHON TUCIUTIIIUNHBI B OCHOBY TIOJIOKEHBI:

1) ®I'OC BO mno wnHampaBieHur0 mnoAroToBku (cmenuanbHocT) 36.05.01 Berepunapus,
YTBEP)KICHHOH MuHUCTEpcTBOM 00pa3oBanus U Hayku PD «22» centsops 2017 r. mpukas Ne
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2) Y4eOHBIN T1aH OCHOBHOM oOpasoBarenbHOU mporpammbl 36.05.01 Berepunapus onoOpen
Yyensim coBeToM PI'BOYBO I'AY Ceepnoro 3aypanbs ot «27» mast 2021 r. TIporokon Nell

Pabowas mporpamma y4eOHOW IUCIUILTUHBI onmoOpeHa Ha 3acefmaHuu  Kadeapbl
«IHeproodecrnedeHne cebCKoro Xxo3ssiucTBa» oT «16» urons 2021 r. ITporokon NelO
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ety

W.o. 3aBenyromiero kadeapoit 4 A.C.Kuzypon

Pabouast mporpamma y4eOHON AUCIUIUIMHBI 0100peHa METOANYECKOW KOMUCCHEH HHCTUTYTA
ot «08» utons 2021 r. [Iporokon Ne 7
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IIpencenarens METOAMYECKOM KOMUCCUN UHCTUTYTA O.A. MenskoBa

Pa3zpaboruuk:
Kopues C.M., noneHT kadenpsl 3HeproodecneueHus ceabCKoro Xo3sucTa

J{MpeKTOp HHCTUTYTA: A.A. baxapes



1. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUeHMsI 1O JUCHUIINHE (MOAYJII0),

COOTHECCHHBIX C INIAHUPYEMBbIMHU peE3yJbTaTaMH 0CBOCHUSA Oﬁpa30BaTeJII>HOI7[

NPOrpamMmbl
Koow pe3yJbTaThl VIHAMKATOD JOCTHKEHNUS Ilepeyenb MJIAaHUPYEMBIX Pe3yJIbTATOB
KomnemeH
yui OCBOEHMS KOMITETEHIIHH 00y4YeHHUsI 10 TUCIUIIHHE
3uamo:
- COBpEMEHHBIE ¢buznueckue
MpENCTaBICHUSI 00  OKpPYXKAroIIeM
YeJloBEeKa COBPEMEHHOM — MUPE;
- (¢yHIaMeHTaIbHBIE  (HU3UYECKUE
MOHSITUS;, 3aKOHBI U SIBICHUS; TPAHUIIbI
WX IPUMEHUMOCTH,
- Ha3HA4YeHHE W TNPUHIUMBI JEHCTBUS
BOXHEUIINX (PU3UICCKIX TPHOOPOB.
Ymems:
-  TPUMCHITH PA3IMYHBIC  METOMIBI
Cnocoben p P .
(bU3UYECKUX HM3MEPEHHH W 00paboTKH
UCIIONIb30BaTh B i
IKCIIEPUMEHTAILHBIX JTAHHBIX
po¢eCCHOHAIIBH
o - OOBSICHATH OCHOBHBIE HaOIIOJaEMbIe
O JIeATeTHbHOCTH
IPUPOJIHBIC M TEXHOTCHHBIC SBICHUS U
METOJIbl PELICHHS
sanad . 3¢ ekt c MO3UIIUU
(byHIaMEeHTAIbHBIX buznyeckux
HCIIOJIb30BaHUEM ..
N-50nk-4 Wcnone3yeT | mpeacTaBiIeHUIA;
COBPEMEHHOTO
SHAHUS OCHOBHBIX | -  3allUChIBAaTh  ypaBHEHUS  JUIS
o0opynoBaHus
mpu . paspaboTKe 3aKOHOB ¢busuku | puznyeckux BenuuuH B cucteme CU.
Pt P HE0OX0TMMBIX i | PemaTh 3a1auu U3 pa3iMuHBIX pa3J/iesioB
OIIK-4 | HoBBIX )
. pelleHrs  CTaHJApTHBIX | (QU3HKH,
TEXHOJIOTHIt u .
3a1a4y B oOnactu | - paboTaTh C amnmaparypod  Juis
UCIIOJIb30BAaTh - .
npodeccnoHanbHOM (buznuecKkux UCCIIETOBAHHA.
COBPEMEHHYIO .
NeSATSIIEHOCTH [IpoBoauTh (U3UYECKUN IKCIICPUMEHT
npodeccuoHanbH

YO METOJI0JIOTHIO
JUIL  TIPOBENCHUS
JKCIIEPUMEHTAJIIbH
BIX MCCIIEIOBAaHUN
Y MHTEPHIPETALNN
UX pe3yJabTaTOB

¥ OLICHMBATH MOTPEIIHOCTh U3MEPEHUI],
- BBIACIIATL KOHKPCTHOC (1)I/I3I/I‘-ICCKOG
coJiepKaHue B TMPHUKIAIHBIX 3a/a4ax
po¢eCCUOHAIBHON IEATETHHOCTH.
Bnaoemo:

- HaBBIKOM IIPOBCIACHUSA (1)I/I3I/I‘ICCKOFO
HKCHEPUMEHTA, B TOM YHUCIIE IPABUIHHO
AKCILUTYaTHPOBaTh OCHOBHBIC TPHOOPHI
u  o0opyloBaHHE B COBPEMEHHOMU
¢dusnueckoii 1abopaTopuy;

- HAaBBIKOM 00paboTkH u
UHTEPIPETUPOBAHUS pe3yIbTaToB
IKCIEPUMEHTA,

- HaBBIKOM NPUMCHCHUA OCHOBHBIX
METOJ0B (bHSI/IKO-MaTeMaTI/ILIeCKOFO
aHaJIi3a JUIA peuicHu-d
C€CTCCTBCHHOHAYYHEBIX 3a/1a4.




2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/bHOI MPOrpaMMbl

JlaHHasT DUCHUILIMHA OTHOCUTCA K broky [ oOs3aTenpHOW YacTH oOpa3oBaTeIbHOMN

IIPOrpaMMBlI.

Hucuunnuna Pusuka Oa3upyeTcss Ha 3HAHUSAX B 00sacTd (PU3MKHM, TOTYYEHHBIX
0o0ydJalmuMUCs B COOTBETCTBUU C (heaepadbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIIbHBIM
CTaHJAPTOM CPEIHETO (IMIOJIHOTO) 00IIero 00pa3oBaHMs.

@usuka SBIACTCS NPEALIECTBYIOLIEH AUCUMIUIMHOW M1 JUCUMIUIMH: BerepuHapHas
panuobuonorus, TexHOJOTMU NTPOU3BOJACTBA M MEpPEepadOTKH NPOAYKIHUU >KUBOTHOBOJCTBA,
be3omnacHOCTb XKU3HEACATEILHOCTH.

JucuuruimHa u3ydaeTcs Ha 1 Kypce BO 2 cemecTpe 1o o4yHOM (opme oOydenus, Ha 1
Kypce BO 2 ceMecTpe 10 3a04HO# dopme.

3. O0beM AMCUUIIUHBI U BU/IbI y4e0HOI padoThI

OO0m1ast TpyA0€MKOCTh JUCIHUIUIMHBI cocTaBisieT 108 yacoB, 3 3a4eTHBIC €TUHUIIBI

Bun yuebHOM paboThI Ounas popma 3aounas gopma
2 ceMecTp 2 ceMecTp

AyAuTOpHBIE 3aHATHS (BCETO) 48 14
B Tom uncne: - -
JICKIIMOHHOTO THITA 16 6
CeMHHaApCKOTO THIIA 32 8
CamocrosiTejibHasi pa6oTa (Bcero) 60 94
B ToM gnce: - -
ITpopaboTka MaTepuana JeKIHiH, 30 70
MTOJITOTOBKA K 3aHATHSIM
CaMocCTOsITeIbHOE U3YUYCHUE TEM 4
Pedepar 16 -
KonTtposbHble paboThI 10 24
Bun npomexyTo4HON aTTecTaluu 3a4eT 3a4eT
(3auer, SK3aMeH)
OO6m1ast TpyA0€MKOCTb:
4acoB 108 108
3aYETHBIX €IUHUILI 3 3

4. Conepsxkanue QU CHUNTHHBI

4.1. Conep:xaHue pa3/iei0B M CHUILTAHBI

HaunmenoBanue pasaciia

Conepxanue paszaena

JUCLIUIIIUHBI
1 2 3
1. MexaHuka u Kunemamuka u Ounamuxa nocmynamenvHo20 U 6paujameibHO20
OnoMexaHmuka OBUIICEHUS.
(KoJ1e6aHust M BOJIHDBI). | MEXaHHYECKOe  JBHKEHHE. Cuctembl orcuera. CkopocTs u
AKycTHKA YCKOpEHHUE KaK IPOU3BOJHBIE NepeMeleHus (00001eHne MOHATHS

ckopoctr). lloHATHe o0 TpagueHTe (QU3NYECKON BEIUYMHEI.
HopmanpHOe, TaHTeHIMATFHOE W TOJHOE YCKOpPEHHE TPHU
KpUBOJIMHEHHOM nBKeHMH. Ilpsmas w oOpaTHas 3amada
KUHEMaTHUKU.

ITonsitue cunbl. 3axkonHsl HploTOHa B MHEpPUUANBHBIX CHUCTEMax




oTcyeTa.
YpaBHEHUE NBIKCHHSI CBOOOIHON M HECBOOOIHOW MaTepHaTbLHOMN
TOYKH. J[BIKEHHE CHCTEMBl MAaTEPHATBHBIX TOYEK.

Cmamuxka. Dnepeus. Paboma. Mownocmy. 3axonsi coxpanenus..
AKcHOMBI  cTaTWKH. ['eomMeTpudeckoe YCIOBHE pPaBHOBECHS
CXOISALICHCS CUCTEMBI CWJI Ha IulocKocTd. llpoekumm cun Ha
IJIOCKOCTH. AHAIUTUYECKUE ypaBHEHUs] paBHOBecus. CB3U U
pEaKuuu CBA3EH.

MOMEHT Cul1 OTHOCUTENBHO HEMOABMKHOM OCH. Y CIOBUS
paBHOBecusl Tel, UMeromUX och BpamleHus. [lapa cun. Llentp
TSOKECTU TBeploro Ttena. IIpuMeHeHHe YCIOBUS PaBHOBECHS s
BBIYHCIICHHUS NEHTpa TshkecTd. CTaTHYecKHe CHUCTEMBI B OIOPHO-
JIBUTATEIHHOM armapare XUBOTHBIX. MOMEHT WMMyJbca. 3aKOH
COXpaHCHUS MOMEHTa WMIyJibca. PaboTra mepeMeHHOW CHIIBL.
Kunernueckas m moteHnuaibHas sHeprud. Momnocts u KII/I.
3aKOH COXpaHEHUs SHEPIUH. 3aKOH COXPAHECHUS UMITYJIbCa.
Mexanuueckue konebanus. 36yx.

KonebatenbHoe NBMKCHHE B OMOJIOTMUSCKUX 00beKkTax. JIMHEHHBII
TapMOHWYECKUH OCHWILIATOP. YpaBHEHHE W TPaQUKU CMEIIECHUS
CKOPOCTH W YCKOPEHHsS TIpU TapMOHUYECKHX KOJICOAHUSX.
[IpyXUHHBII MasATHUK. DHEPrusi rapMOHMYECKOTO OCLMIUIATOpA.
Mexanndyeckue Kole0aHWs B TIPOMBIIUICHHOM >XHBOTHOBOJICTBE.
Bubpammu B c/x.  3aryxaroniye W BBIHYXKJEHHBIE KOJeOaHUS.
CrnoxeHue rapMOHHYECKUX KoyieOaHuil. buenus.

MouaexkyasipHast
(pusuxa

Ocnosnvie nonooicenus MKT. Hoeanvuwiii 2a3. Peanvuuiil 2as.
OcHoBHoe ypaBHeHue MKT. CnenctBus u3 Hero. Pacnpenenenue
SHEPTHUH TI0 CTETICHSIM CBOOOBI. BHYTpEHHSISI SHEPTUs HIeaTbHOTO
raza. Pacnpenenenve monekyn mo ckopocTaM. CpemHss IiIHMHA
cBoboaHOro npobdera. SAsnenns nepenoca. 3akonsl Puka u Dypre.
SBneHns mepeHoca B OMOJOTHMYECKHX  CHCTeMax. Buubl
TeriooOMeHa. TepMoperyssiius opraHu3Ma M TEIUIOOOMEH B C/X.
VYpaBuenne Ban-mep-Baansca. Kpucrammmueckoe —cocTosHUE
BemtecTBa. CKMKEHUE ra3os.

TepmoauHaMuKa H
OMo3HepreTuka

Qusuueckue ocHogbl mepmoouHamuxu. OCHOBbl MEPMOOUHAMUKY 6
OuoI0cUYeCKUX 00BEKMAX.

TepMoauHaMUUeCcKHe MapaMeTpsl U Ipoueccel. TemoTa u padora,
l-e Hawano TtepmoguHaMukd. Pabora raza B u3ompoueccax.
TennmoeMKocTh  WJ€albHOrO  Ta3a.  YpaBHeHue  Maiiepa.
Anunabatuveckuii mporiecc. Ypasuenue [lyaccona. OOpaTumbie U
HeoOpaTHMbIE MPOLECCHl, 2-€ HAyaJl0 TEPMOAMHAMHUKHU. lIpuHIMO
neiicrBus TemoBoi MamuHbl. ki Kapro n ero KIIJI. TemsoBsie
MAallliHBl U XOJIOJWIBHBIE YCTAHOBKH B ¢/X. [IOHSITHE DHTPOMHH.
3aKkoH He YOBIBaHHS YHTPOIHHU.

[lonsTHE 00 OTKPBITBIX TEPMOAWHAMMYECKHX cHcTeMax. JKuBOH
OpraHMu3M KaK OTKpPBITasi TEPMOJUHAMHYECKAs CUCTEMaA. 1-e Havaso
TEpMOJUHAMUKKW B  Ouonoruu. llpeBpamieHue oSHeprum B
OMOJIOTUYECKUX CHUCTEMaxX M DSHEPreTHUecKuid OajaHC KHUBOTO
opranm3ma. TermmonpoayKius. AKKyMyJIHpPOBaHWE DJHEPTHHA B
monekynax AT®. IlepeHoc Temna B XUBBIX OpraHU3Max. 2-¢
Hayvaio TepMoJMHaMUKH B Ononorun. ®opmyna Ilpuroxuna. KII
MBIIIIIBL.

DJIEKTPHUYECTBO U
MAarHeTu3sm

Onexmpocmamuxa.

Onekrpoctarnueckoe noie (CIOII) m ero nHanpsukeHHOCT. IloTOK
HanpspKeHHOCTH, Teopema [aycca. Pabora mo mepemerieHuro
anekTpuaeckoro 3apsaa B COIL. [Torermmar.

HanpsokeHHOCTh TOJST KaK TpajueHT NoTeHnuana. [IpoBOJAHUKH B
COIlL

DneKkTpocTaTHdeckas 3amuTa. 3a3eMJICHHE. DJICKTPOCTATHIECKOE
SBJICHUE B C/X NPOU3BOJICTBE W O0phOa ¢ HUMHU. JIMIJICKTPHKH B




COIl.

[Nonspu3zarus TUDIIEKTPUKOB u BUJIBI TIOJISIPHU3AITHH.
HupnexkTpudeckas MNPOHULIAEMOCTh. JIMAJIEKTpUYEeCKHe CBOMCTBA
TKaHeil W u3MeHeHue ux npu narojorusx. [lpumenenme COII B
(dbm3uoTepanuu. IIEKTPOESMKOCTh MPOBOIHUKA. KoHIeHCaTOpHI.
Oueprus COII.

3axonvl  nocmosHHO20 — mMoOKA.  JAeKmpuyeckuii MoK 8
NOIYNPOBOOHUKAX. DNeKMPUYecKull mox 8 2a3ax.

OJIeKTpOHHAss Teopwss TokKa B MeTamiaX. 3akoH Owma B
muddepennuanbHoM Buze. [loreHimomerpsl. TemnoBbie NeHCTBUS
TOKa. DJIeKTpoHarpeBaTelbHbIe YCTPONCTBA B C/X POU3BOJICTBE.

CBoiicTBa TOJYMPOBOJAHUKOBEIX MaTepUaNoOB. 30HHAs TEOPHUA
3JIEKTPONPOBOAUMOCTH.  TepmoanekTpoHHass 3muccus. Jluog.
Tpuon. 3anmparommii  ciof B MOMYNPOBOAHMKAX  €ro
BBITIPSIMIISIIOIIIEE JIECTBHE.

ONeKTpuYecKue  ABIEHUS B OHWOJOTHYECKHX  CHUCTEMax.
CaMocTosTeNnbHAs W HECaMOCTOSATENbHAas MPOBOAMMOCTh Ta30B.
BonbraMnepHas XapakTepHUCTHKa Ta30BOTO pa3psAna. 3aKOHBI
anekTponuza. llopor paspsbkenuss B TkaHsax. IIpoxoxneHue
MOCTOSIHHOTO TOKa 4epe3 >KUBbIE TKaHW. [[elicTBHME MOCTOAHHOTO
TOKa Ha opraHu3M. [anpBaHW3aums, 31eKTpodope3, BIEKTPO.
noteHuan. MemOpaHHbIN moTeHnHan. TpaHCIIOPT BEMIECTB Yepes
KJIeTouHble MeMOpanbl. OcMoc.

[TonsTue o kanmueBOHATpHEBOM Hacoce. buonoreHabI.
Onekmpomaznemusm. buonozsuueckoe deticmeue mMmazHumMHO20 NOJIA.
MarHuTHOEe B3aMMOJCHCTBUE MPOBOJHUKA C TOKOM. MHAyKIMs
IIMII. 3akon buo — Camapa — Jlammaca. Bemectso B IIMIIL.
MarnuTHass TpPOHUIAEMOCTh. JlnamMarHeTwKu, mapaMarHETHKH,
tdbeppomarnetuku. Jleiicreue IIMII Ha Oumonormueckue OOBEKTHI.
I'eomarnutHoe none. [Ipumenenne MII NOCTOSIHHBIX MarHUTOB B
C/X TPOM3BOJCTBE. OJIEKTPOMArHUTHass WHAYKIUsA.  OTbIThI
Qapages. SIBieHUs CaMOWHAYKIWU. DHEPrHsi MarHUTHOTO IIOJISL.
JleiicTBHE AIIEKTPOMArHUTHOTO TIOJIS HA )KUBOM OpraHu3M.
[Mpumenenne DMII B puznorepamnum.

OnTHKA U CBETOBLIE
SIBJIEHUS B OPraHu3Max

T'eomempuueckas onmuka. OcHogvl omomempuu. Boanosas
ONMuUKa.

Otpaxxenue U npenomiieHue cBeTa. llomHoe oTpaxeHue u
WCTONB30BAaHME O3TOTO SIBJICHUS B  ONTHYECKUX mpHuOopax.
CBeTOBOJIBI M UX TIPUMEHEHHE. DHEpreTHIeckne OTOMETPUIECKIe
BennmunHbl. KpuBas BupHocTH. CBeTOBhIE (DOTOMETpUUYECKHUE
BEIINYUHBL.

HuTtepdepentus cBeta u crmocodbl ee HabmomeHus. Judpakmms
ceera. [lomspuszamusi cBera, MOJSPU3OBAHHBIA M €CTECTBEHHBIM
ceer. /Jlucmepcus cera. CriekTpsl # uX THUMIBL. CIEKTpabHBINA
aHanu3. IloryomeHue cBera. 3akonsr byrepa wu bepa.
buonoruueckoe 3Hauenue conHeuHoro cBera. Y® u UK
U3Iy4YeHHUe, X CBOHCTBAa W METOABI HaOmoaeHus. buonorunyeckoe
nericteue Y@ u UK uznyuenus. Ipumenenue YO nsnydeHus s
C/X TIPOU3BOJICTBA.

KBanToBas u sizepnasi
(pusuka

Keanmosas onmuxa. Cmpoenue amoma. Jlazepul

SnepHast MozieIb CTpOSHHsI aToMa. JIUCKPETHOCTh SHEPreTUHUECKUX
cocrosiHui atoma. Iloctymater bopa. ATOMHOE SApO, M3OTPOIIBI.
Crnektp aroma BOJOpOJA, TpaBWiIo oOTOOpa. YpaBHEHHSA
[Hpenunrepa.

PannoakTHBHOCTB, €CTECTBEHHBIN CPOK PaTHOAKTUBHOCTH. 0, 3, ¥ —
n3nydeHue. BrusHWE pajgroaKkTUBHOCTH Ha JKU3HEAEATEIHHOCTH
OpraHM3MOB. 3aKOHBI  PaJMOAKTUBHOTO  pacrana. [lepuon
noypacnama. CpeaHee BpeMst )KU3HU. AKTUBHOCTH JIEMEHTA.
DOneMeHTapHbIE YaCTUIIBI, UX XapaKTEPUCTHKH M B3aWMOJICHCTBHE.




AHTHYacTunpl.  Jlyanusm CBOWCTB MHKpouacTHll. KBapkoBblil
cocTtaB aapoHOB. KBaHTOBBIM MeEXaHWU3M W3JIYUYEHHUS CBETA.
Oopmymna  [lmanka. ®Dotorddexr. KBaHTOBBII  MeXaHHU3M
norjouieHus cBeta. Dortonel. KopryckynsipHo — BOJIHOBOM
IyaJIu3M. IonsiTe 0 (hoTOXNMHUYIECKUX PEaKLUsX.
dorobmonmornueckne  peaknun.  Dotodddexr.  YpaBHEHHE
Ounmrenina.  Jlromunecyenyus. Peumeenosckoe u  mennosoe
u3ny4enue.

Ilnanerapnas mojaenb aroMa. Teopus bopa. KBaHTOBBINM MexaHU3M
3NEeKTPOHHBIX nepexofoB. CnuH snektpoHa. Ilpunmun [laymu.
[Ipupoxa temnoBoro u3ny4yenus. AOCOTIOTHO YepHOE Teso. 3aKOH
Credbana — bonprmana, Bwuaa. TemmoBoe wu3mydeHue Tena
XKHUBOTHBIX. Pasnuunble Buapl moMuHecueHuuu. [Ipasuno Crokca.
3akon BaswmnoBa. JltomuHecueHTHBIH aHanu3. [lomyuenue
PEHTI€HOBCKOI'O M3Jy4EHHs], €ro CBOWCTBAa. PeHTreHoquarHocTuka.
Jlazeppl. ®usndeckue W OHWONOTHYECKHE CBONCTBA JIA3€PHOTO

H3JIy4YCHHUS.

4.2 Pa3zgennl AMCHUNJIMHBLI 1 BUABI 3aHATHI

Ounas ¢gopma o0yueHust

ceM | Ne HaumenoBanue paznena qucuuruinabl | Jlekn. | CemuH. CP Bcero
ecT | m/m TUINA | THIA 4acoB
P
1 | Mexanuka u 6nmoMexaHuka (KojaeOaHUs 2 6 8 16
Y BOJIHBI). AKYCTHKA
2 | MonekynsipHas pusuka 4 8 10 22
2 3 | TepmonuHaMuka U OMOIHEPTETHKA 2 - 10 12
4 | DnexkTpUYecTBO U MarHeTu3M 2 10 12 24
5 |Ontuka © CBETOBBIE SIBICHHUS B 4 8 10 22
OpraHu3Max
6 | KanroBas u simepHas ¢puznka 2 - 10 12
Hroro: | 16 32 60 108
3aouHas popma o0yueHus
ceM | Ne HaunmenoBanue paznena qucuumiusel | Jlekn. | Cemus. CP Bcero
ecT | m/m THAMA THAMA 4acoB
P
1 | Mexanuka u 6momexanuka (kKoneOaHus 2 2 16 20
U BOJIHBI). AKYCTHKa
2 | MonekynspHas Gpu3uKa 2 2 14 18
2 3 | TepmonuHaMuKa U OMOIHEPTETHKA - - 16 16
4 | DneKTpUYeCTBO U MarHeTH3M 2 2 16 20
5 |Ontuka © CBETOBBIE SIBICHUS B - 2 16 18
OpraHu3Max
6 | KBanToBas u simepHas ¢puszmka - - 16 16
HToro: 6 8 94 108




4.3. 3aHsTHS CEMHMHAPCKOI0 THIIA

Ne paznena Tema TpynoemkocTs (dac)
AUCHHIITHHEL ouHas 3a04Has
1 2 3 4 6
1 1 [lonstue cunbl. 3akonsl HpioToHa B 2 -
WHEPIMAIBHBIX CHCTEMax OTCYeTa
2 1 N3mepenue (bu3uIeCKux BEJIMYHH. 2 2
W3mepenne  pa3MepoB U OIpeneieHUe
IJIOTHOCTH KOCTHOM TKaHHU.
3 1 Nzyuenue 3aBHCUMOCTH CIIyXOBOT'O 2 -
OLIYIIEHUSI OT (PU3NYECKUX XapaKTEPUCTHUK
3BYKOBO BOJIHBI
4 2 Ocnosnoe ypaBHenue MKT. Cnenctust u3 2 -
Hero.  Pacmpenenenne  sHeprum 1o
CTemeHsiM cBOOObl. BHyTpeHHss sHeprus
WCaTbHOTO ra3a.
5 2 W3ydyeHne 3aKOHOB HJICATHHOIO Ta3a B 2 2
mporecce ornpezeneHus MJIOTHOCTHU
ChIIly4yeHd  CMECH C  IIOMOILIBIO
BaJroMeHoMeTpa JlepmaHTOBa.

6 2 duznuecKkre CBOMCTBA KUAKOCTEH 2 -
7 2 Onpenencane kod¢pdunmenTa 2 -
MOBEPXHOCTHOTO HATSDKCHUS BOJIbI

METOJIOM OTPBIBA BO3IYITHBIX ITY3bIPHKOB

8 4 DneKkTpuyeckas LEIb. 2 -
DNEeKTPOU3MEPUTENHHBIE TPUOOPHI

9 4 Cuna TOKa u HalpsDKEHUE B 4 2
anekTpudeckoir  1ienw.  CompoTHBIICHUE
OMOTKaHU

10 4 HccnenoBanne SIEKTPUYECKOTO TIONS B 2 -
BOJHOW cpene W  ONpeielieHHe  €ero
HANPSDKEHHOCTH.

11 4 I'panynpoBka MTOJIYIIPOBOTHUKOBOTO 2 -
TEPMOpE3UCTOpa B KauecTBE JaTUHMKa
TeMITIepaTypbl OMOJIOTHYECKUX OOBEKTOB

12 5 OtpaxkeHue M TNpEIOMIIEHHE  CBETa. 2 -
CaeToBble (POTOMETPUUECKHIE BETUUHHBI.

13 5 Omnpenenenue mokazaTens IPEIOMIICHUS 2 2
CTEKJIa C TOMOIIIbI0 MUKPOCKOTIA

14 5 N3ydeHnune 3aKoHa MOTJIOMIEHHS CBETA 2 -

15 5 Hudpakmuss cBeta U €€ MPOSIBICHUS. 2 -
HudpaxuuonHas pemeéTka. Ycnosus
MaKCHMyMa, MUHUMYyMa.

Hroro: 32 8

4.4. IlpuMepHas TeMaTHKAa KYPCOBBIX MPOEKTOB (padoT) - ne npedycmompeno OIIOII.

5. Opranusanusi CaMOCTOATeIbHON PadoThI 00y4AKIINXCH M0 AUCHHUILINHE
5.1 Tunbl caMOCTOATEIbHOI PadOThI M €€ KOHTPOJIb




Tun camocTosiTeIbHOM ®opma obydeHus Tekymuii KOHTPOJIb

padoThI OYHas 3a04Has

[IpopaboTka marepuana 30 TECTUPOBAHUE

JIEKITHH, 70

MOJITOTOBKA K 3aHSITHSIM

CamocTosATeNnbHOE H3YUYeHHUE 4 TECTUPOBAHHE

TeM 130071

cobecenoBaHne

Pedepar 16 - 3amuTa

KoHTponbHbIe paboTHI 10 24 3amuTa
BCETO YacOoB: 60 94

5.2 YueGHO-MeTOAMYECKHE MAaTEPHAJIbI IJIS1 CAMOCTOATEIBLHOI padoThl

Mertoanueckue ykasaHMs Uil CaMOCTOSATENIbHOW paboThl mo aucuuiuinHe dusuka s
CTYJCHTOB OYHOW, OYHO-3a0YHON M 3a04HON (PopM OOyueHHUs 10 HAIPABICHUIO MOATOTOBKHU
buonorus, / Coct. E. A. [IpockypsikoBa. — Ttomens: 'AY Cesepnoro 3aypanbs, 2015. — 61 c.

5.3 TeMbl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yYeHHe

1. MoMeHT CrJI OTHOCUTENILHO HEMOABMKHOM OCH. Y CIIOBUSI pABHOBECHS T€JI, UMEIOIIHUX OCh
BpaiueHus. [lapa cui. LieHTp TsKecTH TBEpAOTO Tena.

2. IlpumeHeHne yCcIIoBHsI paBHOBECHS JUTSl BBIYMCIICHUS IIEHTPA TshKeCcTH. CTaTHUECKUE CUCTEMBI
B OIIOPHO-ABUTaTEIbHOM aNapaTe >KUBOTHBIX.

3. SIBnenus nepenoca. 3akonbl Puka u Dypobe. SIBneHHUS epeHoca B ONOTOTHYECKUX CUCTEMaX.
Bugs! TenooOMmena. Tepmoperynsius opranu3ma u TermaooOMeH B ¢/X.

4. VYpasHenue Ban-nep-Baanbca. Kpucrannmueckoe cocrosinue BeniectBa. CKMKEHNE Ta30B.

5. ObparuMble U HEOOpaTUMBbIE IPOLIECCH, 2-€ HaYall0 TEPMOIMHAMUKH.

6. [Mpuamun neiicteus TerwtoBoi MamuHbL [[ukn Kapro u ero KIIJI. TerioBble MamvHbBI U
XOJIOJUIIbHBIE YCTAHOBKH B C/X.

7. [lonsitTue »sHTponmu. 3akoH He YyObIBaHus dHTponuu. lloHATHe 00 OTKPHITHIX
TEPMOJUHAMHYECKUX cUcTeMax. JKUBOW OpraHu3M Kak OTKpPbITasi TEpMOJIMHAMUYECKasi CHCTEMA.
8. 1-e mauano repMoarHaMuKHU B Ononorun. [IpeBpamienre sHEPTUN B ONOTIOTHIECKUX
cucTeMax M 3HepreTMYeCcKuil 6alaHC KUBOTO opraHu3Ma. Temmonpoaykuus. AKKyMyJIHpOBaHUE
sHepruu B Mosekynax AT®. [lepeHoc Temia B ®UBBIX OpraHU3Max.

9. 2-e Havaso TepmoauHaMuKH B 6nonoruu. @opmyna [Mpuroxuna. KITJ{ Mprmis!.

10. DnexTpuveckre sIBICHUS B OMOJOTHYECKUX CHCTEMAX.

11. CamocrosTenbHass ¥ HECaMOCTOATENbHAas IPOBOJMMOCTh Ta30B. BosbrammnepHas
XapaKTEePUCTUKA ra30BOI0 pa3psaa. 3aKOHBI AIEKTPOIIU3A.

12. Tlopor paspsokeHuss B TKaHsAX. [IpoXokJeHHE IMOCTOSIHHOTO TOKa 4epe3 >KUBbIE TKaHU.
JleiicTBHe TOCTOSTHHOTO TOKa Ha opraHu3M. [anmpBaHu3anms, 531aeKTpodopes, dIIEKTPOI.
MOTEHLUA.

13. MemOpanHbIi TOTeHIHAN. TpaHCTIOPT BEMIECTB Yepe3 KIeTOYHbIe MeMOpaHbl. OcMoc.
[TonsiTve 0 KanKueBO - HATPUEBOM Hacoce. buonoreHManel.

14. DOnexkrpomarHutHass uHAYKUUSA. OmnbiTel Papages. SIBIeHUS CAaMOMHIYKIHMH. ODHEPrus
MarHMTHOTO NoJjs. [[eficTBHE 2JEKTPOMAarHUTHOI'O TOJISl Ha JKUBOM OpPraHU3M.

15. Tlpumenenue SMII B puznorepamnum.

16. INonsipuzanus cBera, MOJIPU30BAHHBINA M €CTECTBEHHBIN cBeT. Jlucnepcus cBeta. CrieKTphl U
ux Tumbl. CEKTpadbHbIA aHAIH3.

17. Y® u UK uznyuenue, ux CBOWCTBa U MeTO/bI HabmoeHus. buonornueckoe aeicteue YO u
UK wnznyuenus. [Ipumenenne Y ® uzinydeHus s ¢/X TPOU3BOACTRA.




18. IIpupona temmoBoro uznydenus. A6comoTHO yepHoe Teno. 3akoH Ctedana — bonbiimana,
Buna. TerioBoe n3nydeHue Tena )KUBOTHBIX.

19. Paznuunsie Buabl mromuHecteHnuy. [IpaBuino Crokca. 3akoH BaBuiosa. JIFoOMUHECIIEHTHBIN
aHaIu3.

20. IToyyeHre peHTreHOBCKOTO U3TYyYEHUSs, €r0 CBOKMCTBA. PeHTreHoAnarnocTuka.

21. Jlazepsl. ®u3udecKkue U OMOJOTUIECKUE CBOWCTBA JIA3EPHOTO H3ITYUCHHS.

5.4. Tembl pedepaToB

CoNoO~WNE

O Nl
~AWNEO

15.
16.

17.

18.
19.

20.
21.
22.

23.

24.
25.
26.
27.
28.

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

buonornueckoe 1eiicTBUE PEHTTE€HOBCKUX JIy4Ei.

YabpTpa3Byk u OMOTIOTHS.

X0 B JKU3HH KUBOTHBIX.

Buodusuka ynprpasByka.

Pois MOMEHTa CHITbI, MOMEHTA HHEPILIUH B IBFDKCHHH HACEKOMBIX, IITHII, )KHBOTHBIX.
TemrooOMeH, ero poiib B )KH3HU JKUBOTHBIX.

[IpumMeHeHue IeKTpudYecTBa B OMOJIOTHH.

OnexTpodu3rKa KHBOTO OpraHU3Ma.

Kak mosBiasroTcss OMOTOKH.

. bBuodusnka mopaxeHus AMEKTPUICCTBOM.

. buosiornueckoe nericTBre paiOaKTUBHBIX JIy4EH.

. DIIEKTPOMarHuTHOE U3JTyYEHHUE U €T0 JACHCTBUE HA OPraHU3M JKUBOTHBIX.

. JleiicTBME MOHU3UPYIOUIUX U3TYyYEHUHN Ha KIIETKY.

. BiiisiHue MOHM3MPYIOIIHUX HW3JIYYEHU HAa HEPBHYIO CHCTEMY, OpPraHbl YyBCTB, TKAaHH,

SHIOKPUHHBIE KEIe3bl.
Peakius kpoBU U KPOBETBOPHBIX OPraHOB HA MOHU3UPYIOIINE U3TyUCHUSI.
JleiicTBrE MOHU3HPYIOIIETO U3IYUSHHs HA OpraHbl MUIIEBAPEHUS, CEPACUHOCOCYTUCTYIO
CHUCTEMY, OpPTaHbl JIbIXaHUs, OPTaHbl BBIICICHUS, HA KOCTH, XPSIIH, MBIIIIbI, HA OPTaHbI
Pa3MHOKEHHUS U MOTOMCTBO KUBOTHBIX.
3HavYeHHE €CTECTBEHHOM PaJMOaKTUBHOCTH M MAJIBIX /103 HOHU3UPYIOIINX U3ITYyYCHUH B
OMOJOTUYECKHX MPOIeccax.
JlyueBbie TOpaKEHUSI ) KUBOTHBIX.
Hcnonp30BaHne panOaKTUBHBIX N30TOMOB B KAYECTBE MHIUKATOPOB (MEUEHBIX aTOMOB),
JUISL IMArHOCTUKH U JICYCHUS )KUBOTHBIX.

Crepunu3zanus ¢ IOMOIIbI0 HOHU3UPYIOIINX U3ITYyYEHUH.
Pannomerpudeckas v paanoxuMuyeckasi SKCrepTr3a 00beKTOB BETEPHUHAPHOTO HA30pa.
SABnenuss nuddy3un U ero poiab B OOECHEUYCHUU IKUZHEACSITENbHOCTH IKUBBIX
OpTaHU3MOB.

Il 3akoH TepMOAMHAMHUKHU IS OTKPBITBIX cucTeM. CTalMmoOHapHOE COCTOSHUE
OMOJIOTHYECKIX 0OBEKTOB.
Kunkue kpuctamisl ux pusnueckue cBoicTBa. JKuakue KpucTaibl B 0M000BEKTax.
MexaHuKa cepJIeYHOCOCYTUCTON CUCTEMBI.
Dddext Jlomnepa u ero UCNoIb30BaHUE B YIBTPA3BYKOBOM JUATHOCTHKE.
['eomarauTHOE TOJIE, €TO BIUSHUE HA KUBBIE OPTaHU3MBI.
[IprMeHeHre MarHUTHOTO TOJI B TEPANEBTUYECKUX IeNIX. MexaHu3M OHOJIOTHYECKOTO
JIEHCTBUSI MATHUTHOTO TIOJISI.
CBeToBO/IbI M MPUMEHEHUE BOJIOKOHHOM ONTUKYU B AUATHOCTUKE U XUPYPTHUH.
[Tornomenue ceera. Meton konopumeTpuu. DOTOITEKTPUUECKUN KOTOPUMETP.
[TpuaIMI pabOTHI AIEKTPOHHOTO MUKPOCKOIIA.
buomomunaucieHusa. CBepxciaboe CBeUEeHUE KUBBIX TKAHEH.
Hepeniennsie npo6iaembl GU3UKU 1 OHO(DU3HKH.
JBmwxkenue. JIBnxeHne B 1ByX u3MepeHusx. [I[pbpkok B JJIMHY ¢ pazoera.
Posb ¢pu3uku B perieHun riiodanbHbIX TpoOIeM.
Cwitbl B cocTosiHUM paBHOBecHsA. (CUCTEMBI BBITSDKKH KocTel. CHitbl, JEHCTBYIOIIHE Ha
MBIIIIIBI U KOCTH).



37. ®yHIaMEHTAIbHBIC CUIIBI IPUPO/IBI.
38. PacTeHus — reHuabHBIE HHKEHEPHI B TIPUPO/IE.
39. Yopyrue cBoiCTBa KOCTEH U TKAHEH.

40. IIpounsie MaTepuaibl. CIijiaBbl.

41. YcranocTh U NOJA3y4ecTh MaTepUaIoB.

42. TBepabIe IIEKTPOIIUTHL.
43. Metamuryprus u OHOJIOTHS.
44, BUOpUTMUS U €€ IPOOIIEMBI.

45. Tlpupoaa u puTMm.
46. PutMuveckre poIecchl B )KUBBIX OpraHU3Max.

47. Kocmuueckast OMOPUTMOJIOTHSL.

48. ®usnka U My3bIKa.
49, O BonHAax, KOJIEOAHUIX U KIIETKAX.
50. BosiHOBas MexXaHHKa.

51. PensTuBUcTCKasg MEXAHUKA.

52. AKyCTHYECKHE CPEJCTBA yIPaBJIECHUS IOBEJIEHUEM )KUBOTHBIX.
53. 3Byk. 3ByK MOpsL.
54. buonoruyeckoe eHCTBHE yIbTPa3ByKa.

55. YIbTpa3ByK U €ro NpUMEHEHHE B CEJTbCKOM XO035HCTBE.
56. ®oToTepMOaKyCTHKA.
57. Bo3aelicTBre yapTpa3ByKa Ha BELIECTBO.

58. YnpTpas3Bykossie GoTorpaduu.

59. IIpo6aemsr nopbiernst KITJ[ TeruioBbIX aBUTATENCH U peaibHbie BO3MOXHOCTH MI'J] -
AIEKTPOT€HEPATOPOB.

60. HeBo3MOKHOCTH BEYHOTO JBUTATEIIS] BTOPOTO POJIA.

61. ’)KuBoii opranu3M — OTKpbITasi TEPMOJUHAMHYECKAsI CUCTEMA.

62. PoxxieHne 1 repBble maru 3JIeKTPOONOTIOTHH.

63. XKusoii Tenerpad.

64. O0meHne KIETOK MEKIY COOOH.

65. Mcnonp30BaHue «0KMBOTHOTO» JIEKTPUUECTBA ISl PELICHUs BXKHEHIINX 3a/1a4.

66. Kak akynbl ncnomnb3yroT 3akoH OMa U TEOpHUI0 BEPOSTHOCTEN?

67. bopbba ¢ mymamu.

68. DiekTprUYecKOe OPYKUE U IIIEKTPOIOKATOPHI.

69. DnexTpocTaHIMK KIETOK. bakTepuu - mepBbie 2EKTPUKH 3eMITH.

70. B3anMoieiicTBHE CBETA C BEIIECTBAMH.

71. JIroMUHECIIEHTHBINA aHAJIN3.

72. buonornueckoe nevicreue MK — u3mydeHus u ero npuMeHEeHHE B /X )KHBOTHOBOJICTBE.

73. buonorunueckoe neiicteue Y® — u3nydyeHus U ero NpuMeHeHHe B ¢/X )KUBOTHOBO/ICTBE.

74. buonorudeckoe neicTBue azepHoro manydeHus. [Ipumenenne JlazepoB B Ouosoruu u
MEAUIIMHE.

75. buodusuka 3puTEILHOTO BOCIIPHUSTHSA.

76. ITpobnembl pa3BUTHSI aTOMHOM SHEPTeTHKH.

7'7. IlpumeHeHne paAMOaKTUBHBIX U30TOMOB B CEJILCKOM XO3SIICTBE.

78. PaguoakTUBHOCTE B HAIIEM JOME.

6. (I)OHJ] OLHCHOYHBIX CPEACTB AJs MPOBECACHUSA HpOMe)KyTO‘{HOﬁ aTTeCTallumn
oﬁyqammnxca Mo JMCHMIIJINHE

6.1 IlepeyeHb KOMIIETEHIHI ¢ YKA3aHHEM 3TANOB UX ()OPMUPOBAHUS B MpoLecce
0CBOEHNsI 00pa30BaTeIbHOI MPOrpamMMbl

Koo
Komne-
menyuu

Nunuxarop
IOCTHKEHUS
KOMIIETCHIINU

[lepeueHp mIaHUPYEMBIX PE3YIbTATOB
00y4yeHHs 110 JUCLUIUINHE

HanmenoBanu
€ OLICHOYHOI'0
CpEACTBA




OIIK-4

N A-50nk-4
Hcnonp3yer 3HaHUS
OCHOBHBIX  3aKOHOB
buzuku
HEO0OXOUMBIX
pelIeHus
CTaHJAPTHBIX 3aja4
B obnactu
po(hecCHOHATILHOM
JIEATEIbHOCTH

JUTSL

- COBpEMEHHbIC (HM3MYECKHE TPEICTABICHUS
00 OKpY’)KalolleM YelIOBEKa COBPEMEHHOM
MHpE;

- (yHmameHTanbHble (U3UYECKHE IOHATHS,
3aKOHBI M SBJCHUS;  TPaHUIBl  HUX
MIPUMEHUMOCTH;

- Ha3HauYe€HHWE W MPUHIMIBI ACHCTBUA
BOKHEHIINX (PUINIECKUX MTPHUOOPOB.

Ymemos:

- MPUMCHSITh pa3IuyYHbIC METO/IBI
(bU3MYECKUX  W3MEPEHHH U 00pabOTKH
JKCIIEPUMEHTAILHBIX JTAHHBIX

- OOBACHATH OCHOBHBIE  HaOJIO/IaeMbIe

MPUPOJIHBIE M TEXHOTEHHBIC SBICHUA W
a¢dexTsl ¢ no3unuu  (yHIAMEHTAIbHBIX
(u3HYECKUX MPEACTABICHUH,;

- 3aIUChIBaTh YpPaBHEHUS IS (UIUUYECKUX
BenuunH B cuctemMe CH. Pemare 3amaum u3
Pa3IMYHBIX pa3/eioB (PU3HKH,;

- paboTaTh C ammapaTypou IS (PU3HYECKUX
uccnenopanuii.  [IpoBoauth  pusnueckwmii
SKCIIEPUMEHT U OIEHUBATh IOTPEIIHOCTD

HU3MEpPEHU,
- BBIACHATH  KOHKPETHOE  (PU3UYECKOE
colepkaHWE B TNPUKIATHBIX  3aja4ax

npodeccCHOHATEHOM IS TEIILHOCTH.
Bnaoemy:

- HaBBIKOM  NPOBEAEHUS  (PU3UUECKOIO
JKCIIEPUMEHTA, B TOM 4YHCIE IIPABHIBHO
9KCILJIyaTUPOBAaTh OCHOBHBIE MPUOOPHl U

000pyZI0OBaHHE B COBPEMEHHON (U3UUECKOM
nabopaTopuu;

- HaBBIKOM 00pa0OTKU U MHTEPIPETUPOBAHUS
pe3yabTaTOB YKCIIEPUMEHTA;

- HABBIKOM IPUMEHEHHUSA OCHOBHBIX METOJOB

Tect

(U3UKO-MAaTEeMAaTHUECKOTO  aHanmm3a  JUIA
pelIeHrs eCTECTBEHHOHAYYHBIX 3a7au.
6.2. Ikansl oneHUBAHUSA
HIkaJia oneHMBaHUsI TECTUPOBAHMUS HA 3a4eTe
% BBINOJHEHUS 3aJAHUS Pe3yabTar
50 -100 3a4YTEHO
meHee 50 HE 3a4TE€HO

6.3. TunoBbie KOHTPOJIbHBIC 3aIaHUA UMK UHBIC MaTCPHUAJIbI

YKa3aHbl B IPUIOKEHUN 1.

7. IlepeyeHb OCHOBHOI W [ONMOJHUTEJbHON YuyeOHOH JUTEPATypbl, HEOOXOAUMOM ISt

OCBOEHHS THCIUIIHHBI
a) OCHOBHas JUTEpaTypa:

1. ®wusuka. Arpomexanuka : yuebHoe nocobue / cocrasurenu M. M. /Izto, C. B. Bukynos, 1. B.




Tuxonkun. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBIN arpapHbIii YHUBEPCUTET,
2011. — 231 c. — ISBN 2227-8397. — TeKcT : 3JeKTPOHHBII // DIEeKTPOHHO-OMOIMoTeUHas
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/64796.html

2. Kyp06aues, 10. ®. ®usuka : yueonoe mocooue / F0. ®@. KypdbaueB. — Mocksa : EBpazuiickuii
OTKPBITBI UHCTUTYT, 2011. — 216 ¢. — ISBN 978-5-374-00523-3. — TeKcT : 2IeKTPOHHBIN
/! DIeKTPOHHO-OUOIMOTeUHAS cucreMa IPR BOOKS : [caiit]. —
URL:https://www.iprbookshop.ru/11106.html

0) [omnonHuTenbHas IuTEpaTypa:
3. Kazannesa, A. b. COopHHUK BOIIPOCOB U 3a1a4 1o obmiei ¢usuke. Paznen 5. MonekynspHas

¢dusuka : yuebHoe mocooue / A. b. Kazanuesa, H. B. Couna, I'. H. 'onsiiman. — Mockga :
[Tpomereit, 2012. — 144 c. — ISBN 978-5-7042-2340-5. — TekcT : 31€KTPOHHBINA //
OnekTpoHHO-Oubamoreunas  cucrema  IPR BOOKS : [catit]. = —  URL:

https://www.iprbookshop.ru/18616.html

4. KoukwuH, b. b. ®u3uka. Yacte [. Mexanuka. MosekynsapHas Qu3nka U TEPMOJUHAMHKA :
yuebHoe mocobue / b. b. Konkun, B. II. Cadponos, S. b. KoncrantunoBa. — PocroB-Ha-
Hony : Ceepo-KaBkazckuii ¢unuan MOCKOBCKOTO TEXHUYECKOTO YHUBEPCUTETA CBSI3U U
uHpopmaruku, 2011. — 61 c. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIH // DIeKTPOHHO-
OoubnuoreyHas cucrema IPR BOOKS : [caiT]. — URL:
https://www.iprbookshop.ru/61320.html

5. MonekynsipHasi Gu3MKa U OCHOBBI TEPMOJAMHAMUKH : yueOHOe mocobue / coctaButenu O. M.

AnbikoBa. — AcTpaxaHb : ACTpaxaHCKUN TIOCylapCTBEHHbIN yHUBepcuTeT, W3narenbckuit
oM «AcTpaxaHckuil yHusepcuter», 2019. — 223 ¢. — ISBN 978-5-9926-1058-1. — Tekcr :
IEKTPOHHBIN // DnexkTpoHHO-OmOimoTeunas cuctema IPR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/99503.html
6. COopHHK BOIPOCOB M 3amad mo obmiei ¢usuke. Pazmen 3. Onruka. Paznen 4. KBantoBas

¢usuka / H. B. Couna, A. b. Kazannera, 1. A. BacwibeBa, I'. H. 'onbiiman. — MockBa :
[Mpomereit, 2013. — 194 c. — ISBN 978-5-7042-2414-3. — TekcT : 3IEKTPOHHBINA //
OnekTpoHHO-OMOnuoreunas  cucrema [PR BOOKS : [caiiT]. —  URL:

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

8. IlepeyeHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""HTepHeT"

— DnekTpoHHO-OnbMMoTeuHas cucrema «Jlauw» (http://e.lanbook.com/),

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

— www.all-fizika.com - Bce o ¢usuke. CinoBapu, ”HPOPMAIMOHHBINA MaTEPUAITBI.

— www.ph4ds.ru - ®wusuka, XUMHsA, MaTeMaTHKa CTYJACHTAM ¥  IIKOJbHHUKAM.
O6pazoBarenbHblil TpoekT A.M.Bapruna. YueOHuku u apyras qureparypa.

— www.fizika.ru - ®usuka. Ru. Caiitr mis mpenogaBarenedl (U3MKH, yYalIUXCS M HX
poauTeENen.

9. MeToanuecKkue YKazaHud AJad oﬁyqamumxca 0 OCBOCHHUIO JUCHHUIIJIMHbI

1. ®uzuka: nmaboparopusiii mpaktukym. / Coct. E. A. IlpockypskoBa. — Tiomens: ['AY
CesepHoro 3aypanbs, 2017. - 144 c.

2. benanosckuit A.C., ®u3nka ¢ 0OCHOBaMH OMO(PHU3UKH, METOJANYECKHE YKa3aHUs 110 U3YUYCHHIO
JTUCIUTIIMHBI W 3aJaHUs JUIsl CaMOCTOSITEIBHOW palOOThl 3a049HONM (OpMBI OOy4YEHHUS TIO
HalpaBJICHUSAM: 300TEXHUs, BETEPUHAPUS, BETEPUHAPHO-CAHUTAPHAS HKCIIEPTH3a, OMOIOTHUI. —
Tiomenn: TI'CXA, 2012. — 105 c.

3. IIpockypsikoBa, E. A. ®u3uka sneMeHTapHbIX 4acTHll: yueO.mocobue 1 c.-X. By3os/ E. A.
[Tpockypsxosa. — Tromens: 'AYVC3, 2013.- 104 c.

10. ITepeyenb nHGOPMAITMOHHBIX TEXHOJIOT U
1. Jlna BbImonmHEeHHs Ja0OpaTOPHBIX pPAaOOT CTYAEGHTAM PEKOMEHIYeTCsl MCIOIb30BaTh
nporpammy Microsoft Office (anexkrponnsie TabaUIEI Microsoft Excel).


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

2. DUOC Moodle.

11. MaTepuajbHO-TeXHUYECKOe o0ecneyeHne JUCIUIINHBI

1-23 JlaGoparopusi ONTUKW: YCTAaHOBKAa Il HM3MEPEHHsS JJIMHBI BOJHBI. JU(PPAKIUOHHASL
peleTKa, IEeKTPHUECKas JJaMIla, MUKPOCKOII, CTEKJISTHHBIC TIACTUHBI, MUKPOMETp, BaKyyMHBIN
(GOTOR/IEMEHT, STaJlOHHAs JIAMIIOYKA, ONTHYECKas CKaMbsl, MHUKPOAMIIEPMETP, BOJBTMETD,
MOTEHIIMOMETP, COCTUHHUTEIbHbIE TPOBOJIA.

1-24 JlaGoparopust 3JIEKTPOCTaTUKM M  3JNEKTPOAMHAMUKH: aMIEPMETPBI, BOJIbTMETPHI
pasIMYHbIX BHUJIOB, IOTEHIMOMETP, BOJBTMETP, AaMIIEPMETP, CONPOTHUBIIEHHE HArpy3Ku
(peocrat), ko4, ucroynuk nurtanus 200 B, mantorpad, peocraTr, K04, 30HJA, MCTOYHUK
nutanus 50 B, Tepmucrop, Mara3uH CONpPOTHBIIEHUS, TEPMOMETp, TalbBAHOMETp, KIIIOY,
NOTEHIIMOMETP,  AJIEKTPHUYECKass IUIMTKA, TAHICHC - TalbBAaHOMETpP, IOTCHIMOMETD,
HepeKIrYaTellb, KOMIIac, HCTOYHUK Toka 50 B.

1-18 JlabopaTopust MEXaHUKH U MOJEKYIsipHOU (usuku: [IprOopsl 10 ompeneneHuno MIOTHOCTH
TBEPJOTrO Tena (aBTOPCKOE MCIIOJIHEHHE), [0 U3YYCHHIO KOJIeOaTeabHOIO JBH)KEHUS (aBTOPCKOE
UCTIOJIHEHHE ), TI0 U3YYEHUIO BPALIATEIbHOTO JABIKEHHS (aBTOPCKOE UCTIOTHEHHUE), TI0 U3YUIECHUIO
BpALaTeIbHOIO JBWXKEHUS (AaBTOPCKOE MCIIOJHEHUE), [0 ONPEACICHUIO SBICHHS BA3KOCTU
KHUJIKOCTH, K03(h(puiimerTa moBepXHOCTHOTO HATSHKEHUS KHUIKOCTH (aBTOPCKOE UCTIOTHEHHUE).

12. OcoOeHHOCTH OCBOEHHMSI JAUCHUIUIMHBI Ui WHBAJIHIOB H JIMI C OrPaHWYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

OOyuenune oOyyarolmUXcsi C OTrPaHUYEHHBIMH  BO3MOXKHOCTSMM  370POBbSl  IIPH
HEOOXO/IMMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJalTHUPOBAaHHOM paboueil mnporpamMmsl ¢
UCIIOJIb30BAaHUEM  CIELMATIBHBIX METOAOB OOYy4YeHHMs U JUJAKTHUYECKUX  MaTepHalioB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTOo Ppa3BUTHUS, WHAWBUAYaTIbHBIX
BO3MOKHOCTEHN M COCTOSIHUS 3JI0POBBS TAKHX 00ydaromuxcs (o0ydaromnierocs).

B mensax ocBoeHuss y4eOHOW mporpamMmbl JUCHUIUIMHBI HMHBAJIUJAAMU M JIMIAMUH C
OTpaHMYEHHBIMU BO3MOKHOCTSIMU 3/J0POBBSI 00ECIIEUNBAETCS:

* JUI1 UHBAIWAOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3JI0POBbSI IO 3PEHUIO:
pa3MelieHre B JOCTYMHBIX JUIsl 00ydaroluxcsl, SBISIOMUXCS CIENBbIMU WM CIIa0OBUISALIMMH,
MecTax M B aJalTUPOBaHHON ¢opme crnpaBOYHOM HHGPOPMALMKM O PACHMCAHUM Y4eOHBIX
3aHTHI; TPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIETO oOyyaromemycs HE00XO0AUMYIO

MIOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (POPMATOB METOAMYECKUX MaTepHuaoB
(xpynHBIH MWpUPT WK ayanodaiiiasl), HCIOIb30BaHNE Bepcuu caiita g cnadbouisanmx IbC
IPR BOOKS u cniermansHoro moounsHoro npuinoxkenus IPR BOOKS WV-Reader (mporpammsl
HEBU3YAJIIbHOTO JO0CTyna K HWHGOpManuu, NpeJHa3HAYeHHOM A MOOWJIBHBIX YCTPOMCTB,
pabotaronnx Ha onepaioHHoi cucteme Android u i0S, xoTtopas He TpeOyeT crenualbHO
00y4eHHOro accucTeHTta, T.K. moau ¢ OB3 mo 3peHuio paboTalOT CO CBOMM YCTPOHCTBOM
IPUBBIYHBIM CLIOCOOOM, UCTIONIB3YS CHelHalbHbIe ITATHBIE IPOrPaMMBbI ISl HE3PSAUMX JIIOJEH, ¢
kotopeiMu IPR BOOKS WV-Reader nmeeT noiaHyo cOBMECTUMOCTS);

* JUI1 WHBAJIUAOB M JIUI[ C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU 3[0POBbS IO CIYXY:
Ha/JIeXKallMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BEIEHHE MH(POPMAIIY;

* U1 WHBAJIMAOB U JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS, HMMEIOLINX
HapyIICHHUs ONOPHO-JBUTATEIbHOTO armapara: BO3MOXKHOCTb OECHpEensTCTBEHHOrO JIOCTyma
o0yyaromuxcst B yueOHbIe IOMEIIEHUS, TyaleTHbIe KOMHATHI U JIpyrue MOMEeIIeHus Kadenpsl, a
TaKXe MpeObIBaHUE B YKA3aHHBIX  [TOMELICHUSX.



OO6pa3oBaHre 00y4aroIMXCS ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 3[IOPOBBSI MOXKET OBIThH
OpPTaHU30BaHO KaK COBMECTHO C APYTMMHU OOYUYAIOIIMMUCS, TaK M B OTACTHHBIX TPYIIAX WU B
OTJICIIbHBIX OpPraHU3alUsX.

[Ipunoxenue 1
MuHUCTEpPCTBO CeNbCKOro Xo3sicTBa Poccuiickoit denepanuu
®OI'BOY BO T'ocynapcTBeHHbIN arpapHbiil yHuBepcuteT CeBepHOro 3aypabs
HHxKeHepHO-TeXHOJIOTUYECKUI HHCTUTYT
Kadenpa sneproobecnedeHus ceabCKoro Xo3saucTa

®OH/] OLIEHOYHLIX CPEJICTB

1o yueOHol aucuuriiae ®@u3nka

1151 HaripaBiieHust noarotoBku 36.05.01 Berepunapus
HaIpaBJeHHOCTH (Tpodwib) Betepunapus

YpoBeHb BhICHIETO O0Pa30BaAHUS - CIICITUATUTET

Paspaborunk: gouent C.M. Kopues



VYTBepKIIEHO Ha 3aceaHnu Kadeapsl
poTokoi Ne7 ot «8» utons 2021r.

Joiey
N.o. 3aBenyromiero kadeapoi 4 A.C. Kuzypos

Tromensn, 2021



KOHTPOJIBHBIE 3ATAHUS U UHBIE MATEPUAJIBI OHEHKH
3HAHUI, YMEHHUIl, HABBIKOB U (MJIH) ONBITA JAeATeJIbHOCTH, XapaKTepu3yolmne
Tanbl GopMUPOBaAHUS KOMIIETEHIINH B MpoLecce 0CBOEHUS TUCHUIIINHBI

OU3NKA

OIIK-4 - Cnocoben
00OCHOBBIBATH U
pealn30BBIBAThH B
npodeCcCHOHATbHON
JIeATEIIbHOCTH
COBPEMEHHBIC
TEXHOJIOTHH C
HCIOJIb30BaHUEM
npuOopHoO-
MHCTPYMEHTAIbHOM 0a3bl
1 HCII0JIb30BATh
OCHOBHEBIE €CTECTBEHHEIE,
OMOJIOTUYECKHE U
npodeCCHOHAIIbHBIC
MTOHSTHS, a TAK)KE
METO/Ibl TP PEIICHUHN
o01enpogecCuoOHAIBHBIX
3a1a4

BOHpOCLI K 3a49€Ty

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

2) CpenHee, MTHOBEHHOE YCKOPEHHUE MMOCTYMATEIBHOTO JBIIKCHUSI.

HopwmanbHoe, TaHreHIIMaIbHOE, TTIOJIHOE YCKOPEHHUE.

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

4) CpenHsiss, MTHOBEHHas YIJIOBasi CKOPOCTb.
CKOPOCTb.

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

6) HMwmnynbe. 3aKOH COXpaHSHHST UMITYJIbCOB.

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

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

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

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

11) BeinyxIeHHbIC KosieOanus. Pe3oHaHc.

BpamarensHas

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

13) TMonHast MexaHWYeCKass SHEPrus. ODHEPIrUs BPAIIAIONIETOCS
Tena. 3aKOH COXPaHEHMSI MEXaHUYECKON DHEPIHUH.

14) MexaHu4eckue  BOJHBI.  BuIbl  BOJH:  TOINEPEYHBIC,
IIPOJOJIbHBIE. Y PAaBHEHUE TUNIOCKOM MEXaHUYECKON BOJIHBI.

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

16) VnerpasByk. HWubpazByk. Dddekr J[ormmepa. Dopmyna

yactoTsl [Jomnepa. [Ipumepsr npumenenus s dexra Jomnepa B
MeIUIUHE U OUOJIOTHH.

17) Ocuosubie monoxenust MKT. Crernens cBOOO B MOJIEKYIL.

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

HOJIb.

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

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




paciimpeHuy raza. BHyTpeHHss sHeprus.

22) 1-ii, 2-i 3akoHBI TepMOouHaMUuKu. OOpaTuMBbIe U HEOOpaTUMBbIE
npouecchl. TernoBasi MaluHa.

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

24) PaboTa mepeMeleHus SJCKTPUYECKOTO 3apsiia B CHJIOBOE
anekTpocratnyeckoe nose. [lorennuan. HanpsoxkeHHOCTD Mosis
KaK IpaJMeHT MOTeHIHAIA.

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

26) JIudJeKTpUKH B CHJIOBOM  3JIGKTPOCTATHYECKOM  TIOJIE.
[Monspuzanus TM3IEKTPUKOB, BUJIBI HOJISIPU3ALIUH.
JusnexkTpudeckasi IPOHULIAEMOCTb.

27) DnekTpoeMKkocTh poBoanuka. Konaencaropsl. Dueprust COII.
JKviBo#t opranusm B CUJIOBOM 3JIEKTPOCTATUYECKOM IIOJIE.

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

29) IMoaynpoBOJHUK M €r0 CBOMCTBA. DJICKTPOHHAS U JIBIPOYHAS,
coOCTBEHHasi M MPHUMECHas MPOBOJAMMOCTH IOJYIPOBOIHUKA.
3aBUCUMOCTh CONPOTHBICHHS MPOBOJHUKA OT TEMIIEPATYPHI.
Tepmucrop.

30) [MoaynpoBOHUKOBBIA  AMOA.  3amUpaIONMid  CIOW B
MOJIYTIPOBOJTHUKAX M €T0 BBHIIPSIMIISAIONIEE ICHCTBUE.

31) DnekTpUYECKHid TOK B ra3ax. BojabTamiepHas XapakTepuCcTHKa
ra3oBOro paspsjia. ASpUOHBI U UX IPUMEHEHHE.

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

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

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

35) OrpaxeHue u upenomicHue cpera. [lonHOe oTpaxkeHHE U
UCTIOJI30BAaHUE DJTOTO SIBJICHHS B ONTHYECKHX TPUOOpax.
CBeToBOABI.

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

37) CBeroBble (HOTOMETPUYECKUE BEIUYMHBI M CAMHUIBI HX
U3MEPECHUM.

38) Unrepdepennust cBeta. YCIOBHS YCHICHHS W OCIa0IeHUS
CBETOBOH BOJIHBI.

39) Mudpaxmust cBera. [lpunmun [roiirenca —  ®penens.
Judpakunonnas pemierka. JJuppakiinoHHbIH CIEKTP.

40) Hucnepcus cBeta. CriekTpbl. ClieKTpaIbHbINA aHAIU3.

41) Tlornomenue cera. 3akoHbl byrepa m bepa. Buomornueckoe
3HaYeHWe  CcojdHeyHoro  cBera.  DortoxmMmuyeckue W
($oTOOMOTOTHYECKUE PEAKITUH.

42) YnprpaduoneroBoe W HHPpaKpaCHOS HIIyUYECHHUS W HUX
OuoJIOTNYecKoe NeiCTBHE.




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

44) KBaHTOBBIM MEXaHH3M H3IydeHHs (ITOTJIOIICHHUS) CBETA.
@®opmyna [lmanka. @otonsl. Dotodddexr. YpaBHeHHE
OitHmreitHa 1151 hoTodddekra.

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

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

47) PeHTIeHOBCKOE W3IIydeHHE, €ro CBOWCTBA. buosnoruueckoe
JieicTBUE PEHTTEHOBCKOTO M3JIyYCHHS.

IIpouenypa oneHuBaHus 3a4eTa

3auer npoxoauT B (opme TecTHpoBaHUS ¢ wucrnonb3oBannem DOHMOC Moodle B
COOTBETCTBUU C TpapuKOM MPOMEXKYTOUHOH arrectaruu. OOydaromuiics Jomyckaercs K
MPOMEXKYTOUHOM aTTecTallud (3a4eTy) MO MUCHUIUIMHE TPU YCIOBUU TOCEIICHUs 3aHSATUH U
YCHEIIHOTO BBIMOIHEHUS TEKYIIEro KOHTPOJIS B TEUEHUE CEMECTPa, KOTOPOE BKIIIOYAECT:

—TIOJIOKUTENBbHBIE OLEHKU 33 TPOMEKYTOUHbIE KOHTPOJIbHBIE PAOOTHI;

— yCHeIIHoe coOece10BaHue M0 TeEMaM, BHIHOCUMbIM Ha CaMOCTOSITEIbHOE U3YUEHUE;
B mpotuBHOM ciydyae oOyyarouiuiicss He AOMycKaeTcs K MPOXOXKACHUIO TECTOBBIX 3aJaHUMU, J0
MOJIHOM JIMKBHUIAIMH BCEX 3a0KEHHOCTEH.

Tect B cucreme Moodle Bxiroyaer 30 BOmpocoB, B clydaliHOM MOPSAIKE BHIOPAHHBIX W3
O0anka BompocoB. OOydaromEeMycsi MPEeNOCTaBISIETCS 2 TONBITKA MPOMOJIKHTEIBHOCTBIO 45
MUHYT KaXKIast

Kpurepun ouenku 3auera

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

Ornenka «3adTeHO0» BBICTABIISETCS, €CIM HAWIYYIIas MOMbBITKA PEIICHHUS TECTUPOBAHUS
XapakTepusyercs pe3ynbratoMm He Huxe 50%;
Onenka «He 3auTeH0» BBICTABISETCS, €CIN PE3yNbTaT HAMTYUIIEH MOMBITKH PEIICHUS
TECTHUPOBAHUS XapaKTepHU3yeTcs pe3yabTaToB MeHee 50%.

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

1. MoMeHT cuJ1 OTHOCUTENBHO HEMOABHKHOM OCH.

2. YcnoBusi paBHOBECHs Tell, MMEIOLINX och BpauieHus. [lapa cun. LieHTp TskecTu TBepAOro
Tena.

3. IlpumeHeHune ycIoBHs paBHOBECHS JUIsl BHIUMCIICHUS IIEHTPA TSHKECTH.

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

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

6. SBieHus mepeHoca B OMOJIOTHYECKUX CHCTEMAX.

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

8. YpaBuenue Ban-nep-Baannbca.

9. Kpucramnmnueckoe COCTOSIHUE BEIECTBA.

10. CXMKEeHHE Ta30B.

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

13. Huxn Kapno u ero KIT/.

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

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




16.  IlonsiTHe 00 OTKPBITHIX TEPMOJMHAMHUYECKUX cUcTeMaX. JKuBOI opraHu3M Kak OTKpBITast
TEPMOJAMHAMHUYECKAs CUCTEMA.

17.  IlepBoe Hauano TEPMOAMHAMUKU B OMOJIOTHH.

18.  IlpeBpaiienue 3Hepruu B OMOIOTHUECKUX CUCTEMAaX M YHEPreTHUECKUd OallaHC KHBOTO
OpraHusma.

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

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

21. KII MBITIIII6!.

22. DneKTpuuecKue BJICHUS B OMOJIOTMYECKUX CUCTEMaX.

23.  CamocrosTenbHas U HECAMOCTOATENbHAS IIPOBOJUMOCTD I'a30B.

24.  BonpTamnepHas XapaKTepUCTHKA ra30BOTO pa3psaa. 3aKOHbBI JIEKTPOIIU3A.

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

26.  JlelicTBHE MOCTOSIHHOT'O TOKA Ha OPTraHU3M.

27.  TanpBanm3amms, 31eKTPodope3, IMCKTPOI. MOTCHIIAAI.

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

29.  lloHsATHE O KaJIMEBO - HATPUEBOM Hacoce. buomoTeHnanb.

30.  DOnexrpomarautHas uHAyKuuA. OnbiTel apanes. SBIeHUs CAMOUH TYKIUH.

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

32.  Ilpumenenue OMII B pusnotepanuu.

33.  Tlonspusauus cBeTa, NOIIPU3OBAHHBIA U €CTECTBCHHBIN CBET.

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

35. Y@ u UK u3znydenue, ux CBOMCTBA M METO/IbI HAOIIOACHUSI.

36. buonorunueckoe aeiicteue Y@ u UK uznyyenus.

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

38.  IIpupona TemnoBoro uzaydeHusi. AGCOIIOTHO YEPHOE TEIO.

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

40.  Paznuunble Buabl JtoMuHecueHy. [IpaBuno Ctokca.

41. 3akon Baswmiiosa. JIlOMUHECIICHTHBIN aHATU3.

42.  TlomyyeHHe PEHTI€HOBCKOI'O U3JTy4EHUSs, €r0 CBONCTBA.

43. PenTtrenogunarHocTuka.

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

IIpouenypa ouennBaHus codece10BAHNS

CobecenoBanre MpoBOAUTCS B (OpME WHAMBUAYAIBHOTO OIpOCa JJs OINpeAeseHUs
YPOBHSI OCBOEHHOCTH OOYYaIOUIMMHUCS T€M, BBIHOCHUMBIX Ha CaMOCTOsTENbHOE u3yudeHue. Kak
npaBmIIo, cobeceToBaHMe MPOXOAUT Ha KOHCYNbTaln. [IpenogaBaresns 3apaHee peaynpexaaeT
00yyJaroIerocsi 0 Cpokax InpoBeaeHHs codbece10BaHus, TPeOOBAHUAX K TOATOTOBKE MaTepHasoB,
3HAaKOMHT C BOIIPOCaMH K COOECEIOBAHUIO.

OTBeT Ha BOIPOC CUMTAETCS MPABHIBHBIM, €CIHM [0 CBOEMY COAEP)KAHUIO MOJIHOCTHIO
COOTBETCTBYET 3aJaHHOMY BOIIPOCY, COICPKUT BCE HEOOXOIMMEBIE TeopeThdeckue (HaKkThl U
000CHOBaHHBIE BBIBOJIBI, & €r0 M3JI0KEHHE IPAMOTHOE.

Kpurepun onenkn codecenoBanmus

ITo pe3ynbratam cobeceoBaHus 0O0YJAIOIIEMYCS BRICTABIISIETCS OIICHKA!

«3auTeHo», ecnu OOy4aroluiics OTBETWJI Ha BCE NPEUIOKEHHBIE BOMPOCHI, MOKa3aB
XOpOIIHE 3HAHUSA 10 HW3YyYEHHOH TeMe, MPOJAEMOHCTPUPOBAT BIIAJIECHUE MaTEPHAIOM TIO
TEOPETUYECKHM BONpPOCAM W TMPAKTUUYECKUM 3a/IaHUsSM W/WIA JONYCTUJI HECYIIECTBEHHBIS
HETOYHOCTH/OIITUOKHU TIPH OTBETE;

«He 3auTeHoy», ecnu OOyYarOIIMIiCS OTBETHJI HE HA BCE IMPEAJIOKEHHBIC BOMPOCHI;
MPOJICMOHCTPUPOBAJT HEIMOJHOE BJIAJICHWE MAaTepUajoM TI0 TEOPETUYSCKUM BOMpOcCaM U
MPAKTUYECKUM 33/IaHUSIM U IOIyCTHIT HECKOJIBKO CYIIECTBEHHBIX OIMMOOK IMPU OTBETE



(3a0uHas popma 0OyueHuUs )

Kommuiekt 3amaHmii 17151 KOHTPOJBHOH PadoThI

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

Tabnuna 1. BapuanTel KOHTPOJIBHBIX 3aJaHUN

Tlocnenussa [Tpeanocnenuss nudpa No 3aueTHON KHUKKH

ugpa Ne 0, yeTHas HEUYeTHas

3a4eTHOM

KHIDKKA

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

KOHTPOJIBHBIE 3AJIAHUSA

Mexanuka u 6uomexanuxa (konrebanus u 8oaHvl). Axycmuxa. I'uopoounamuka u 2emoOUHAMUKA.
1. Kocuiika — u3MenpuuTenh NMpeaHa3HaueHa /il CKallMBaHUs TPaBbl U OJHOBPEMEHHOTO
M3MEJIbUYCHUSI KOPMOB JJIsi CKOTa. 3aBUCHMOCTH yriia moBoporta Oapabana xocwiku KC -1 ot
BpeMeHH jaeTcs ypaBHeHuem: ¢ = A + Bt + Ct3, rne B = 0,6 pan/c, C = 0,25 pan/c’. Haiitu
YIJIOBYIO CKOPOCTH BpalieHusi OapabaHa Ha JUHEHHYIO CKOPOCTh TOYEK Ha €ro MOBEPXHOCTHU
yepe3 10 c. ot Hauana Bpamenus. uamerp 6apabana 0,5 m.

2. Bapa6aH MONOTHJIKH BPAIIAETCs TAK, YTO 3aBHCHMOCTb YHCJIA ero 000pOTOB OT BPEMEHH
3amaercss ypaBHeHmeM: V = A + Bt2, tme A = 3 ¢, B = 1,5 ¢, Ckxonpko 060pOTOB cremaeT
OapabaH yepe3 5 ¢ OT Havasa BpaIieHus?

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

4. bapaban kocunku — u3menbuutens KUP — 1,5 nocturaer paboueil yacToThl BpallieHHs B
1500 06/MuH yepe3 2 MHH OT Hadajia JBWDKEHHUSA. BwIaucianTh yrioBoe yckopeHue Oapabana,
TaHTEHITMATLHOE U IMOJTHOE YCKOPEHUE TOUEK Ha €ro MoBepxHOCTH. [[namerp 6apabana 570 mwm.

5. Bapaban cenaparopa «Ypal - 3», MOMEHT UHepLuu koToporo 10 xr - M 2, Bpamaercs ¢
yactotoil 7800 06/MuH. 3a CKOJIBKO BPEMEHU OCTAaHOBUTCA OapabaH, eclid K HEMY IPUIIOKUTH
TOpMO3sUi MOMEHT 6,28 - 10* H- m?

6. PabGouee xomeco BEHTHIATOpPA, OOECIEUMBAIOIIETO BO3AYXOOOMEH B KOPOBHHUKE,
Bpamfaercs ¢ dactotoil o6/muH. uamerp komeca 40 cm m ero macca 6 kr. Cuuras Kojieco
CINIOIIHBIM HUJIMHAPOM, BEIYUCIIUTE €T0 KHHETUYCCKYIO SHCPTHIO.

7. JluneliHass CKOPOCTh BEHTHJIATOPA BESJKH Ha ero nepudepuu nomxHa ObiTh 9 M/c. C
KaKUM YTJIOBBIM YCKOPEHHEM BpAILAETCS BEHTUJIATOP BESUIKH, €CIU ero nuamerp 1,2 M. U oH
JIOCTUTAET 3TOM cKopocTH uepe3 3 MuH? CKOJIBKO 000POTOB CIIETAET 332 3TO BPEMS BEHTHIIATOP?




8. Jlnst u3ydeHus: BO3JCHCTBUS YCKOPEHUI Ha OpPraHu3M KMBOTHBIX KPOJIMK MAacCOi 2,5 KI ObLI
MOCaXeH B IIEHTP FOPU3OHTANIbHOMN tuiatopmbl quamerpoM 1,5 M u maccoit 12 kr. [lmardgopmy
NpUBEIH BO BpalleHHWE TaK, 4yTo OHa jenaeT 15 o0/mMuH. Kak M3MEHHTCS YacToTa BpalleHUsS
w1aTopMBbl, €ClIM KpPOJUK NepeHnér oT neHtpa Kk e€ kparo? Bo Bpems mepexoaa Kposinka
BHEIIIHUE CUJIBI HA TUIaT(GOpMY HE JIeCTBOBAIIH.

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

10. N3menpunTenbHbIN Oapaban KoCWIKH - m3menbuutenss KY® - 1,8 Bpamaercs ¢
gacTtoto 960 00/MUH. BBIUHCINTH KMHETHYECKYIO SHEPrur0 OapabaHa, cuuTas €ro IOJIBIM
LWIMHIpOM, eciiu Macca ero 1300 kr u nuamerp 600 mm.

11. VHTeHCHBHOCTh YnbTpa3ByKa, HCIOJIB3YyeMOro Jjs JieueHUs 3a00JieBaHUN CYCTaBOB Y
KPYITHOT'O poraroro ckora, cocrasiser 1,2 -10 Br/m. Kakoe konuyecTBo 3HEPruu mpoxXoauT B
T€J10 )KHBOTHOTO MPH JUTUTENLHOCTH Mpoteayphl 10 MuH, eciu miomass Bubparopa 12 cm? ?

12. KonuuecTtBo sHepruu, IepenaBaeMoil YJIbTPa3ByKOBOM BOJHOM Teldy >KMBOTHOTO IIPHU
JIEYCHUH TepUapTpUTa, 3a OJUH ceaHC JO0JKHO ObITh 650 /K Mpu MHTEHCUBHOCTH YJbTPa3ByKa
8000 Bt/m . CkoIbKO BpeMeHH J0IKEH MPOBOAUTE CEaHC , €CIIHM TUIONIAIb BuOpaTopa 15 cm? ?

13. [Tnomans 6apabaHHOM nepenoHkH yenoeyeckoro yxa 0,65 cM. Beruucnuts , kakas sHeprus
npoTeKaeT uepe3 OapadaHHYIO MEePernoHKy 3a | MuH npu nmoctostHHOM myme B 80 ab.

14. [llym B nomeniennu ntunedadpuku qaémM nocturaet 95 nb, a HOUbIO cHUXKaeTcs A0 65 nb.
Bo ckosibko pa3 HHTEHCUBHOCTH 3ByKa JAHEM OOJIbIIIE, YEM HOUbIO?

15. Illym Ha ynuue npocturaetr ypoBHs 80 ab. Takod wmIyM NOpUBOIUT K YXYIUIEHUIO
(U3HOIOrMYECKOT0 COCTOSIHUSI KOPOB U , B YACTHOCTH , K M1aJIEHUIO0 MOJIOYHOMN MPOAYKTUBHOCTH.
Bo ckoibKo pa3 HaJl0 yMEHBIIUTh HHTEHCUBHOCTD 1IyMa B KOPOBHHUKE (32 CUET 3BYKOM3OJISALIMN)
110 CPaBHEHUIO C YJIHIIEH, YTOOBI YpOBeHb 1rymMa B HEM ObLT He Ooiee 60 1b?

16. Ha cxonbKo nenuben yBeIMyuTcs yM B IOMEIIEHUH NTHLe(haOpuKu, €ClId HHTEHCUBHOCTh
3ByKa Bo3pacTeT: a) B 2000 pa3 6) B 20000 pa3?

17. Paboratomas B TOMEUIEHUH >HBOTHOBOAYECKOIO KOMIUIEKCA OJJIEKTPOAOHKA CO3/1aéT
ypoBeHb myma B 75 ab. OnpenenuTs ypoBeHb IIyMa, KOTJa B MOMENIEHUU OYyAyT BKIIFOUEHBI
cpa3y 3 TakMX yCTaHOBKHU.

18. Jlna neuenus psaa 3a0ojieBaHUN KPYIMHOTO POraTroro CKoTa NMPUMEHSETCS YIbTpPa3BYK C
gactoTor 880 kI'n. [Toka3arens MOrIOMEHUs yIbTpa3ByKa 3TOM YacTOTHI B MBIIIEYHBIX TKAHAX
0,2 cm. KakoBa OyJeT MHTEHCHMBHOCTb yJIbTpa3ByKa Ha INyOMHE 5 €M, €ClIM Ha IMOBEPXHOCTH
TKaHU MHTEHCUBHOCTH ero paBHa 0,6 B1/m?
19.I1okazaTenp moTJomeHust yapTpa 3Byka B Bojie (mpu yactore 100 kI'r) pasen 2,5 - 20 cm. Ha
KAaKOM PacCTOSTHUU OT UCTOYHMKA MHTEHCUBHOCTbD YJIbTPa3ByKa YMEHBIINUTCS BIBOE?

20. IIpu npoxoxaeHUH Yepe3 MeperopoiKy U3 GaHepbl TOJIIMHON 3 MM MHTEHCUBHOCTb 3BYKA,
camwkaerca B 10 pa3. KakoBa OyneT MHTEHCHMBHOCTb 3BYKa, MpOIIEALIEro 4epe3 (aHEepHYIO
NeperopoJiky, ecnu pasHa 10 Bt/m.

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

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

23. Monoko Te4€Tr mo moJiokompoBony nuamerpom 38 mm (ycranoBka YJIC-1). Ha omnom
y4yacTke auamerp TpyOsl ymenbimics 10 30 MM. Ha CKONbKO M3MEHUTCS JaBI€HUE MOJIOKA B
TOM Yy4YacTKe TpyObl IO CpPaBHEHHIO C OCTaJbHON YacThio TpyObl. CKOpOCTH TEUYEHHS B
OCHOBHOM 4acTH TpyOsI 2 M/c.

24. KpoBb B anmapare UCKyCCTBEHHOI'O KPOBOOOpAIIeHHsI IBUKETCS 10 LIUTAHTY , Yepe3 CEeUeHUe
KOTOpPOr0 MPOXOAUT €KEMHUHYTHO 5 1 KpoBHU. [l ompeneneHus! NaBiI€HUS B JIBYX pa3HBIX
y4JacTKax IUIaHra B HUX BCTABMJIM MAaHOMETpHUYeckhe TpyOkH. ONpenesnTh pa3HOCTb YPOBHEH
KPOBHU B TPyOKax ,eClIi OHU BCTABJICHbI B YUACTKH NUTaHTa ¢ fuameTpoM 30 MM u 20 Mm.



25. YcranoBka HII-50 npennasHadena ajig NepeKayky >KMIKOTO HaBO3a OT )KMBOTHOBOIYECKUX
dbepm Ha mons pupTpanuu. B wac Takas yctaHoBka mepekaunBaeT 70 M HABO3HOHM JKMKH.
KakoBa pabora, uaymias Ha MPEOJOJCHUE TPEHUS B TOPU3OHTAIBHON TpyOe, eciu e€ KOHeI|
cooOrmraeTcst ¢ atMocdepoi, a B e€ Ha4aJIbHOM y4acTKe AaBieHue paBHo 150 kIla?
26. B wmomokompoBojie, MOJAIOIIEM MOJIOKO B aBTOMOOWIBHYIO IIUCTEPHY, CO3JaETCs
noHwkenHoe nasieHue B 39 klla. KakoBo naBineHue Ha Apyrom KOHIE TPYObI, €ClIU IMPHU
nepemenienuu 1000 1 Mosoka Ha IpeoJoJeHUE TPpeHUs 3aTpaunBaeTcs aHeprus 60 kJx?
27. Kakoit 00BEM KPOBHU MPOTEKAET Yepe3 KPOBEHOCHBIN cocya JutuHOW 50 MM U 1uaMeTpom 3
MM 32 | MUHYTY, €CJIM Ha HETO KOHLIaX UMEETCS pPa3HOCTh JaBJIECHUN B 2 MM PT. CT.?
28.0mnpenenenne ckopoctu ocenanust dputpouutoB (COD) mmeeT OONBIIOE AUATHOCTUYECKOE
3HayeHue. Tak, mpu BOCHAIUTENBHBIX Ipoleccax B opranu3Me >KUBOTHBIX COD o0ycioBieHa
CIIMIIAHUEM DSPUTPOIUTOB B KOMOYKM Ooisbliero guamerpa. Cuurtas HX CepUYECKUMU,
OTIPEeNIeNIUTh AMaMeTp KOMOUYKOB B KpoBH Jiomaau, eciaun COD paBHa 64 Mmm/4ac.
29.0npenenuTs MIOTHOCTh OCEJaHUsSI HPUTPOLIMTOB B KPOBU CBUHBH, €CIIM CKOPOCTh OCEIaHUs
ux B kpoBu (COD) paBHa 8 mwm/gac. CumTarh, YTO SPUTPOIMTHI HMEIOT (HOpPMY IMIApPHKa
JTUAMETPOM 5 MKM (B I€HCTBUTEIHLHOCTH OHU UMEIOT ()OPMY TBOSIKOBBITYKIIOM JTUH3HI).
30.B maGopatopHOil yCTaHOBKE KAacTOpPOBOE Macio mojxaércs mo TpyOke umHOW 35 cMm u
nuametpoM 4 mMm. KakoBa 1omkHa ObITH Pa3HOCTD JaBJICHUS HAa KOHIIAX TPYOKH, 4TOOBI 32 5 MUH
yepe3 Hee nporekiio 0,5 nutpa macna?

Monexynapnas ¢uszuxa
31.B BerepuHapHOW Tepanuu HEKOTOpbIE JIEKAPCTBEHHbBIE BEILECTBA IPUMEHSIIOT B BUJE
a3po30meii. BEUUCINTD CpesHIOn KBAAPaTHIHYI0 CKOPOCTh YACTHYEK a3po30i1s auameTpom 107
cM u mrotHOCTHIO 1,510 3 xr/M mpm 27 °C
32Temnepatypa kpoBH y nomaau B HopMme 37 C. [Ipu 3a0oneBaHuu CpelHIO KBaIpaTHUHYIO
CKOPOCTbh MOJIEKYJI, BXOJSIIUX B COCTaB IUIa3Mbl KpoBH, yBennumiach Ha 0,5 % .KakoBa crana
TeMIlepaTypa KpOBH Yy JIOWIAAH?
33. IIpu temmeparype 10 °C B Gammome Haxomutes 1,5%10%% wmomekyn. Onpenenuts
KHHETHUYECKYIO SHEPTUIO MTOCTYIATEIHOTO JIBIXKEHUS BCEX MOJIEKYII B OaJIOHE.
34 Kunetnueckass dSHEprus IOCTYNATEJbHOIO JBMXKEHMSI BCEX MOJIEKYJT KHCIOpOJa,
BBIJICJIEGHHOTO B TMpouecce (ortocuHTe3a 3a uac, paBHa 200 JDx. CpenHsis KBaJpaTH4Has
CKOpocTh 3TUX Mojekya 470 m/c. KakoBa, mMacca BbIIEIEHHOTO PaCTE€HUSIMHU KHciIopoaa?
35.Cxonpko cTemeHed cBOOOABI MMEET MOJIeKysa, obOjajarolias KHUHETHYECKOW »Heprueit
9,710 JIxx npm 7°C?
36.TpexaromMHbIil ra3 Maccod 1,5 Kr HaXOQUTCS MOJ JABJIECHUEM 5 aTM. U UMEET IUIOTHOCTh 6
kr/M°. HalTi SHEpruio TEMIoBOro ABUKEHHS MONEKYJI ra3a HPU dTUX YCIOBHUAX.
37.YnenpHble TEMJIOEMKOCTH ra3a HpU IMOCTOSIHHOM 00bEME M MpU MOCTOSHHOM JIaBICHUU
paBHbI cooTBeTCTBEHHO 649 1 912 J[/kr*K. Onpenenuts MOJSIPHYIO MacCy 3TOTO raza M Yucio
CTereHel cBoOO/IbI €0 MOJIEKYI.
38. Haiitu nummynsc Monekynsl azoTa mpu 27° C.CKopocTh MONEKYIbl CUMTaTh PABHOM cpemHeit
KBaJpaTUYHOM CKOPOCTH.
39. 100 T Bombl WCHApHMIM M TONydeHHBIH map Harpemn go 120° C. Haittm mommyro
KMHETUYECKYIO DHEPIHI0 IOCTYNATEIBHOIO JIBUKEHHUS MOJIEKYJ] BOJBI, HAaXOJSAIIUXCS B 3TOM
nape.
40. BpluuciINTh YyJENbHBIE TEIUIOEMKOCTH IPH IOCTOSHHOM JAaBJIEHWU M IPU TOCTOSHHOM
00béMe ursi raza,MoispHas macca kotoporo 0,044 xr/ mMoib, a OTHOIICHHE TEIUIOEMKOCTEH
paBHo 1,33.
41. B aBToknaBe 00béMoM 8 11 Haxoautes 0,1 KT BOJbI ,HAUTH JTaBJIEHHE BOASHBIX MTapOB B
aBToKiaBe npu Temneparype 200 °C, kora Bcst Boia B HeM IIpeBpaTHIIACh B TIap.
42. CKOJBKO MOJIEKYJI YIJIEKUCIIOTO Ta3a COAEPKUTCS B BBIBIXa€MOM COOAKOM BO3yX€, €CIU
006BEM npu oiHOM BhI0Xe paBeH 300 m? Temmnepatypa Bosayxa 37 °C u nasnenue 780 MM
pT.CT.



43. B 6amtone 066EMOM 35 11 HAXOAUTCS KUCIOPOJ o aasiaenuem 20 atm u npu 27° C. [l
Mo/IepKaHUs JbIXaHUs O0JIBHOTO OBLIO B3STO U3 Oa/IoHa § T KMCIIOPO/1a,ITOCIIE YEro
Temmneparypa B 6amnone nonusunack 10 23° C.Onpeenuts naBieHne KUCI0POa, OCTABIIET0Cs
B OaJljIoHe.
44. B 3akpsIToM Oasione o6béMoM 12 1 HaxomuTces Bo3ayx npu aasnenuu 210 ° ITa.Kakoe
KOJIMYECTBO TeIlIa HaJl0 COOOIIUTH BO3/IyXY,4TOOBI MOBBICUTH JJaBJICHHUE B coCcy/e B 3 pasa ?
45. 2 KT KACIIOpo/ia HaXoauTes 1o AasiaenueM 510 # Ila. u umeer mnotHOCTH 3 Kr/™M°. Haiit
SHEPTUIO TEIUIOBOTO JBMKEHUS MOJIEKYJI Ta3a MPHU ITUX YCIOBUSIX.
46. Kakoe umciio MONEKyJd aMMHaka 3aHHMaioT oobeM 50 cwm® npu nasnenum 0,1 atm u 1pu
temriepatype 27 °C? Kakoii sHepTrHel TeIIoBOTO ABMKEHUS 00J1aJal0T 3TH MOJICKYJIbI?
47. OnpenenuTth JaBICHHUE YIICKUCIIOro ra3a maccoit 44 r npu 10 °C B o6beme 2 1. Berunciienue
MIPOBECTH: a) 10 ypaBHeHHIO MeHeneeBa - Kimaneiipona; 0) mo ypaBHenuto Ban —aep- Baanbca.
OObsicHUTE pa3HUILY B OTBETAX.
48. OmuH Monb a30Ta W BOASHOrO mapa 3anuMaer obvem 0.1 nm mpu Temneparype 0 °C.
BoluncnuTte naBieHUs 3TUX ra3oB [0 ypaBHeHHIO Ban —nep- Baanbca. Uem oObscHsercs
pa3HuIa B oTBeTax?
49. 3a ouH BbIIOX KOPOBA BBIAEISAET 8 J1 BO3/lyXa, B KOTOPOM COJEpKUTCA 2% BOJISHBIX M1apOB.
Yacrora apixaHusi KOpoBbl 25 pa3 B MuHYTY. KakoBa Oyzner macca BOASHBIX MapOB B 3aKPHITOM
MOMEIIIEHUH, B KOTOPOM 2 9aca CoAepKaluch 5 KopoB? ATMocdepHoe nasieHue 760 Mm. pT. CT.,
TeMIeparypa Bo3ayxa B kopoBHuke 20 °C.
50. Beiuucnuth Maccy U KOJIMUYECTBO MOJIEH BOJASHOIO Mapa B 3aKPhITOM IIOMEUIEHUH KOPOBHHUKA
o6semMom 10 000 M3, eciu maprmansHoe naBnenue dtoro mapa 1200 ITa, a TemmepaTypa Bo3ayxa
10 °C.
51. KonnareHoBoe BOJOKHO JUIMHOM 8 MM MOJ JEHCTBHEM MNPUIOKEHHOW K HEMY CHIIBI
yanuHuiochk Ha 1 mm. Kakoe HampsikeHre BOZHUKAET IPU 3TOM BOJIOKHE.
52. ManoGepuoBasi KocTh CBUHBM HMeeT JuiMHYy 20 cM. Ee HapyxHblii guamerp 35 MM H
tonuHa creHku 3 MM. K koctu npumnoxxunu oceByro Harpy3ky 8 kH. Halitu ynnunenue koctu.
53. BHemmnuit quaMeTp NOKTEBOH kKoctu 15 MM, npeaen npounoctu koctu 108 Ila. Kaxyto cuy
HaJI0 TPUJIOKUTH MPU OCEBOI Harpy3Ke K KOCTH, YTOObI Mpou3oiien pa3pbiB. TonluHa CTEeHKH
KOCTHU 3 MM.
54. OnepanOHHBIA CTOJI CTOMT Ha YETHIPEX CTAJIBHBIX HOXKKAX JAMaMeTpoM 1o 2 cM. Bricota
crona 80 cMm. Ha ckoiabKO YMEHBIIUTCS BBICOTA HOXKEK CTOJA, KOTJa Ha HETO I0JI0XKAaT )KUBOTHOE
maccoit 200 kr?
55. Jlo3upoBka xjopodopma ansi oOmield aHacTe3MM NMPOU3BOAMTCS MyTEM IOJcueTa Karelb,
BBITEKAIONINX U3 BEPTUKAIBHOU TpyOku nuamerpom 1,8 mMm. KakoBa macca xiopodopma, eciu
6bu10 ojcunTano 850 kanens? CuuTaTh IUaMeTp MIEHKH Kaluld B MOMEHT OTpbIBa paBHBIM 0,8
IuameTpa TpyOKH.
56. Ha kakyro BBICOTY MOJHUMAETCS BOJA B IOYBE, €CJIM JUAMETP MOUYBEHHOro kanwuipa 800
MKM?
57. Onpenennute TuaMeTp MOYBEHHOI'O KalMWJUIIPa, €CJIM BBICOTA MOAHSTHS BOJBI B HEM PaBHA
125 mm.
58. Bo ckombKO pa3 BeICOTA MObEMA BOJIBI B CTEOJISIX prca CO CPETHUM IMaMETPOM KalMIISIpOB
0,02 cc Gonpire, yem B TouBe ¢ Kanuuispamu guamerpom 300 Mxm?
59. N3 xanwuisspHOM TPpyOKHM IO KaIluIsiM BBITEKAeT TIUIEepHH. [luaMeTp melKu Karmid B MOMEHT
oTpeiBa paBeH 3 MM. OnpenenuTsb Ko3hUIMEHT MOBEPXHOCTHOIO HATSXKEHUS TIMIIEpUHA, €ClU
Mmacca 75 kanens 429 r.
60. Onpenenute KIIH Moum, ecnu oHa moaHsuiach Mo Kanwuisipy auamerpoM 200 MKM Ha
BbICOTY 138 MMm.

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



62. Kakoe KOJIMYECTBO TEIUIOTHI 3aTpauMBaeTCsl HAa HArpeBaHUE BO3/lyXa, MOCTYMAIOUIErO B
JIETKME KOPOBHI 3a | 4Yac, eclu 3a OauH BAOX B JIETKHE TocTymaer 6 n Bo3ayxa mpu 0 °C?
Temnepatypa nerkux koposbl 38 °C m gacrora nbixanus 20 pa3 B MUHYTY. ATMOCheEpHOE
napienue 740Mm. prt. CT..
63. Beraucnuth paboTy, COBEpIIaeMyr0 KOPOBOM 3a OJUH BJIOX, CUHUTAs TUICBPATBHOE JaBIICHUE
3a BpeMsl BJI0OXa MOCTOSIHHBIM U paBHBIM 30 mMM. pT. cT.. OObeM AbIXaTeIbHOrO BO3JAyXa Y
KOpoBbl 6,5 1. KakoBa MOIIHOCTH JABIXaTEJIHHOTO MPOLIECCa, €CIU 4YacTOTa ABbIXaHUS KOPOBBI
paBHa 20 pa3 B MUHYTY?
64. Ha cxonbko BO3pacTaeT MOIIHOCTD JbIXaHUS JIOMIAIN pu Oere, eciii 00beM IbIXaTeIbHOTo
BO3[yxa IMpPU 3TOM BoO3pacTtaeT ¢ 5 ;1 B mokoe g0 12 1 mpu Oere, a yactoTa IbIXaHUS
COOTBETCTBEHHO yBeJlMuuBaercs oT § 10 12 pa3 B munHytry. [lneBpaiibHOE naBieHUE CUUTATh
MOCTOSIHHBIM M paBHBIM 35 MM. pT. CT.
65. Jlns nedeHuss XpOHUYECKOro 3a0o0lieBaHUs CycTaBa Ha O€Ipo KOPOBBI HAKIIAIBIBACTCS
030KEpUTOBAs amIUIMKallKs, Macca 030KepuTa B KoTopoi 6,5 kr, temmneparypa 75 °C. Kakoe
KOJIMYECTBO TEILJIOTHI OTJACT O30KEPHUT IMPHU OCTHIBAHUU J0 TeMmeparypsl Teiaa kopossl (37 °C),
€CJIM CYUTATh, YTO Onaronaaps HapyxHou uzossiiuu 80 % TerIoBoro MoTokKa HampaBiIeHO K TEIY
KOPOBBI?
66. B Ookce ¢ temmeparypoit 61 °C 6bu10 mponuto 2,5 T xjopodopma. Kakoe kommuecTBo
TEIJIOTHI TOTPAYEHO Ha HCapeHue Xjaopodopma, eciiu ero HaualibHasi Temneparypa tena 18 °C?
67. OnpenenuTh KOMMYECTBO TEIIOTHI, MPOXOAsIIeil uepes 1 M2 IOBEPXHOCTH Tela TeleHKA B
TEUEHHUE CYTOK, €CJIM TOJIIIUHA KUPOBOH KjeTdarku 10 MM, BHYTpeHHsI Temreparypa tena 39
°C, a Ha moBepxHoctu 30 °C
68. Onpenenuth KO3(PPHUIMCHT TEIUIONPOBOJIHOCTH 3€pHA B 3JIEBATOpPE, €CIU Yepe3 CIIOH ero
ToymHoM 1,1 M 1 momaneio 1,5 M2 B TeueHue 6 MuHYT nipoxoauT 300 Ik TerioTel. PazHocTh
TEMIIEPATYp MEXAY HIKHEN U BepXHel yacTsmu ciios pasHa 5 °C.
69. OnpenenuTh yBETUYCHHUE SHTPOIUHU, OOYCIOBICHHOE BBIJICIEHUEM TeIla JIOMIAIbI0 33 OJUH
4yac, €CIM TEIUIONpOoayKuus Tena jomanu paBHa 0,547 Jx/kr*c, macca nomamu 450 xr u
Temrneparypa Tena pasHa 37 °C.
70. BbIUUCIUTh yBEIMUYEHHUE SHTPOIHH, 00YCIOBIIEHHOE TIOTOOT/ICJICHUE YeJIOBEKa, €CITU 3a Yac
yeJioBeK B cperHeM Bolenster 20 ma nota. Temmneparypa tena 37 °C.

Onekmpuuecmeo u mazHemusm
71. Jna nedeHWs raJbBaHMYECKHM TOKOM pEBMaTHM3Ma Ha Ta300eApeHHYI0 00JacTh KOPOBHI
HAaKJIaJIBIBAIOT AJIEKTPOJIBI C TUAPO(PMIBHON MTPOKIIAIKON, TUIOIAAh KaXKI0TO U3 KOTOPHIX paBHA
150 cm?. Heobxomumasi ISl JICUCHHUsI TUIOTHOCTh TOKA JOJDKHA OBITH 0,3 MA/cm?. Kakoii TOk
MPOMJIET MPHU 3TOM uepe3 kuBoTHOE? Kakoe KOJIMYeCTBO 3JIEKTPUUYECTBA MPOUIET Yepe3 HEro,
ecsn Bpems npouenypst 30 mun?
72. Tlpu 3ab0neBaHUA MACTUTOM KOPOBE HEOOXOIMMO BBECTH B BBIMSI METOJIOM JIEUEOHOTO
anektpodopesa 20 mr Hoaa. [ aToro runpodunsHas mpokiIaaka Mol KaToaoM Oblia CMOYeHa
pacTBopoM ifogucroro kKamms. UYepes mpokmamky wromansio 100 cM? TpOMycKamM TOK
nnotHocthio 0,15 MA/cM?. CKONBKO BpeMEHH HEOOXOIMMO TPONYCKaTh TOK NSl BBEICHHUS
HE00XOaUMOr0o KOJIM4eCTBa Homa?
73. Ilpu nedyeHUH >KUBOTHOTO METOJOM TajbBaHW3alMU uepe3 Hero B Teuenwe 0,5 MuH.
MPONYCKAI TOK TJIOTHOCTBIO 0,2MA/CM2. [Inomane snextpoma 120 cm?. Kakoe KOJIMUYECTBO
AIEKTPUUECTBA MOJOKUTEIbHBIX U OTPUIATEIBHBIX HOHOB MPOIIO Yepe3 TeJIO )KUBOTHOTO, €CITN
CYUTATh MOHBI OJJTHOBAJICHTHBIMHU.
74. Ammapar s rameBaHmammu ATH-5 cosmaer mmotHocts Toka 0,5 MA/cM? Kakoe
KOJTMYECTBO DJIEKTPUUYECTBA TMPOXOJUT dYepe3 TeNO0 KOPOBBI, €CIM HAJIOKEHHBIE Ha Hee
3MEKTPO Il MMeroT miomans no 0,01 am2. U nponecc ransBanm3anuu pures 20 mun?. Kakoso
CONPOTHUBIIEHHUE y4aCTKa TeJIa KOPOBBI, €CIIU K IEKTPOIaM IPUIIOKEHO HanpsukeHue 25 B?.
74. Ammapar ans rameBammsamuu ATH-5 cosmaer mmotHocts Toka 0,5 MA/cm?. Kakoe
KOJIMYECTBO JJIEKTPUYECTBA MPOXOJUT 4Yepe3 TEJIO KOpPOBBI, €CIM HaJOKEHHble Ha Hee



3MEKTPOIbI UMEIOT miomans mo 0,01 am? u mponece raappanusanuu aurcs 20 mun? Kakoso
CONPOTHUBIICHHE YYaCTKa TeJla KOPOBBI, €CIIU K 3JIEKTPOIaM MPUJIOKEHO HanpshkeHue 25 B?

75. Ucrounuk YO — obmyuyenus c ropenkoi [IPK-2 morpebuser Tok 3,7 A mpu HanpsyKeHUU
220B. KakoBa MomiHocTh n3ny4aTensi? KakoBa cTOUMOCTh pabOTHI M3TydaTess B TSUYCHUE TOa B
¢du3noTepaneBTHUECKOM KaOWHETE, €ClIM B TEUEHUH pabovero JHs o0irydaeTcs 25 )KUBOTHBIX 110
15 mun kaxmgoe? Croumocth 1kBT*u anekTposneprum — 4 komeiku. Yucno pabouux gHel B
roxy — 305.

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

77. KonuuecTBO TEIJIOTH, KOTOPOE MAOJDKEH IONYYUTh OJMH LBIUIEHOK IpH OpyrepHOM
cojepxaHuu, paBHO B cpemHem 7 k/[x/gac. bpynep b-4 npumensiercs misi oborpea 600
uplAT. HarpeBaTtenbHblil 31eMeHT Opyaepa BBIIIOJIHEH W3 HUXPOMOBOW IPOBOJIOKH CEUEHUEM
O,SMM2 U MOJCOEIUHEH K ceTu ¢ HanpsbkeHueMm 220 B. Beruuncinutb, KakoW IJIMHBI TPOBOJIOKY
HEO0OXOUMO B3SITh JJI1 M3TOTOBJICHUS HArpeBaTEIbHOIO AJIEMEHTA. Y EJIbHOE CONPOTHBIICHUE
HuxpoMa 107° Om*M.

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

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

80. Tepmonapa *eJe30-KOHCTaH ¢ YAeIbHOI 3. 1. ¢. 5%10™ B/rpaa norpysaercs oJHAM CIaeM B
NOYBYy, a chail HaxXxoAWUTCA B BO3lyxe, Temmeparypa kortoporo 20*C. TambpBanomerp,
MOJKJIIOUEHHBIA K TepMmonape, nokassiBaeT Tok 0,3 MxA. Conporunenue nenu pasHo 1500
Om. OnpenenuTs TeMIepaTypy MOUBBHI.

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

82. Uemy paBeH cIBUT (a3 MEKAY TOKOM M HAMPSHKEHHEM B KaTYIIKE UHAYKTUBHOCTHIO 50 MI™ 1
aKTHUBHBIM compotuBieHreM 12 OwM, eciu yactota Toka 50 I'u?

83. OOMoTKa poccenst uMeeT akTuBHOe conpotusieHne 40 Om. Ilpu HanpskeHHMH Ha 0OMOTKE
220 B mo He#t uaét Tok B 5 A. OnpenenuTs HHIYKTUBHOCTD Jpocces, eciiu yactota Toka S0 I'.
84. B menp nepeMeHHOro TOKa BKIIFOUEHBI MTOCIEA0BATENbHO aKTUBHOE conpoTusieHue 20 Owm,
npoccelb ¢ UHAYKTUBHOCTBIO 50 MIT 1 konaeHcarop ¢ éMkocthio 0,5 Mk®d. Ilpu kakoif yacrore
TOKa UHIYKTUBHOE CONPOTHUBIIEHHE LIENH PaBHO €€ EMKOCTHOMY CONPOTHBIIEHUIO? YeMy paBHO
[P STOM IOJIHOE CONIPOTUBIICHUE LU ?

85. O0bEM XKHUPOBOHM TKaHW, TMojBeprawoieics YBY-tepanuu, mmeer mmiomanbs 8§ cM? U
TonuMHy 3 cM. KakoBO €ro akTUBHOE CONMPOTUBIICHUE? BBIUUCINTD EMKOCTHOE CONPOTUBIIEHUE
ATOr0 y4dacTKa TKaHHW, €ClH ero 3aeKkTpoéMkocTh 8500 md u yacToTa moJisg, T€HEpUPYEMOro
anmapatoMm Y BU-tepanumu, 4,69 MI'w.

86. B kioBeTe HaXOAATCS JBa IJIOCKUX AJIEKTPOJA, IUIOHIAAb Ka)XXJOro U3 KOTOpeX 4 cm?. B
KIOBETY IMOMEIIAETCs SUYHBIN OEJIOK M Yepe3 Hero MpOoMyCKarT MepeMEeHHBIM TOK. OnpenennuThb
€MKOCTHOE COMPOTHBIICHHE Oelika B KIOBETE, €CIIM PACCTOSHUE MEXIY DJIEKTPoJaMu 5 MM U
OTHOCHTEJIbHAS TNAJIEKTPUUECKas TPOHUIAEMOCTh paBHa 5. HacTora nepemeHHoro Toka 50 I'm.

87. lna ompeneneHusl OUAIEKTPUUYECKON MPOHMIIAEMOCTH HBOTHOIO JKHMpa BBIPE3aHHBIN U3
HEro IJIOCKUU oOpasen 3aXuMaroT MEeXAy ABYyMs aekTpojgamu. Ilnomans obpasma 20 cm?,
tonuHa 8 MM. [lpu mnpomyckaHum uepe3 HEro mnepeMeHHoro Toka ¢ uactoroil 1 kI
compoTuBiieHne oOpasna okazamock 12 MOw. OnpenenuTb BeIWYUHY AUIICKTPHUECCKOM
MPOHHIIAEMOCTH JKUPA, €CIIM aKTUBHOE COIMPOTHBIIEHHE 00pa3ia 66110 8 MOM.



88. AKTHUBHOE CONPOTHBIIEHUE YyYacTKa 3J0pPOBOM TKaHU paBHO 25 OM M €ro 3J1eKTPOEMKOCTb
2,5 MKO®. [TonHOE CONMPOTUBIIEHUE ATOrO K€ y4acTKa BOCHAJIEHHOM TKAaHU OKa3ajloch B 4 pasa
MEHBIIIE, YEM IIOJIHOE CONPOTHBIIEHHUE 30POBON TKaHU. VMI3MepeHns NpOBOAMUIIUCH NIPU YacTOTE
nepeMmeHHoro Toka 1 kI'm. KakoBa 31eKTpo€MKOCTh BOCTTAIEHHON TKaHU?

89. Yron casura ¢az MeXIy TOKOM W HANpsHKCHUEM IS KOXKH dYelloBeka cocTtamisier 50°.
Onpenenutb 3JIEKTPOEMKOCTh TKaHU, €CJI €€ aKTUBHOE compoTuBieHue 2,5 kOm. N3mepenus
MPOU3BOMIIMCH HA TIEPEMEHHOM TOKE ¢ 4acToToi 2 kI'1. DKBUBaJeHTHAs CXeMa TKaHH MOKET
OBITh TpENCTaBICHA KaK II0CIEeI0BAaTEIbHO COEOUHEHHBIE AaKTUBHOE CONPOTUBJIICHHE U
KOHJIEHCATOpP.

90. Vron casura (a3 MexAy TOKOM M HaIpsDKEHHEM J[Jid HepBa JIATYIIKA IPH YacToTe
nepemeHHoro Toka 1 kI'm paBeH 64°. KakoBa 3JIeKTpOEMKOCTb HEpBA, €CIU €r0 aKTHBHOE
conpotuBiieHue 1,2 kOM? CunTaTh aKTUBHOE CONPOTUBIICHUE U EMKOCTh HEPBA COCAMHEHHBIMU
I10CJIEZI0BATEIBHO.

91. Ilpu nedeHuu s3BEHHBIX OOJE3HEH Yy KPYMHOrO pOraToro CKOTa MOJIOKUTEIbHBIN
TepaneBTHUECKUi 2PPeKT okaszpiBaeT mekTpodope3 noHOB UHKA. CKOJIBKO BPEMEHH JI0JDKHA
MPOJ0IKATHCA MPoLIeypa JIeueOHOro AnekTpodopesa, eciiu yepe3 dMEKTPo/ miomaaso 150 cm?
HE0OXO0IMMO BBECTH 5 MT IIMHKA TpH TUIOTHOCTH ToKa 0,15 MA/cm??

92. B BeTepuHapHOW KIMHUYECKOW MPAKTHKE B JICUCOHOM IJIEKTpo(ope3e 4acTo MCIOIb3yeTCs
XJIOPUCTHIM Kaymid. Y aenbHoe comnpoTtusieHue 0,1 H pactBopa xsopuctoro kamus 0,78 Om-m.
BbIuuciuTh MOJBUKHOCTA MOHOB KAJIMS U XJIOPA, CUMTAsl, YTO OHU NMPAKTHYECKU PABHBI JIPYT
JIpYry IO aOCOJIOTHBIM BenuuuMHaM. CuuTaTh, YTO BCE MOJIEKYJIBI PAaCTBOPEHHOIO BEIIECTBA
MOJTHOCTHIO IUCCOIUUPOBAHBI.

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

94. MUKpO2IIEKTPOIbI, IPUMEHSIEMbIE I U3MEPEHUsST OMOTOTEHIIUANIOB KIETKH, MPEICTABISIIOT
co00il TOHYalIINe CTEKISHHBIE KalWUISPbI, 3alOJHEHHBbIE PAacTBOPOM XJOPHCTOIO Kallusl.
Onpenenuth COMPOTHUBIEHUE TAaKOTO MHKPOAJIETPOJa C BHYTPEHHHM JHAMETPOM IMKM U
nuHOM 5 MM. CTeneHb TUCCOIMaIiy 2 M pacTBOpa XJI0pUcToro kanus 85%.

95. Bo ckonbko pa3 YMCHBIIUTCA MOTCHIUAI ITOKOA KIJIICTKH, €CJIM OTHOLICHUEC KOHUCHTpAalUuU
KaJIndad BHYTPH KIICTKU K KOHLOCHTPALUK KaJIusa BO BHEKJICTOYHOM Cpeac YMCHBIINUTCA B 2 pa3a?
HauanpHO€ OTHOIIIEHHE KOHICHTpAIUKU paBHO 52.

96. OTHoOIIEHHE KOHIICHTPAIIMM HOHOB KaJlus BHYTPU KIETKH K KOHIIEHTpAIlMU Kallus BO
BHEKJIETOYHOU cpejie AJi1 TUTaHTCKOTO aKCOHa KallbMapa paBHO 41, a s KJIETOK MOPTHSHKHOU
MBIIIIIBI JIATYIIKK paBHO 1,2. KakoBO OTHOIIIEHHE MEMOPAHHBIX MOTEHIIUAIOB 3TUX KJIETOK MPHU
OJIHOM U TOM ke TeMreparype?

97. KakoBa KOHIEHTpALMsl MOHOB KaJlus B KJIETKAaX MONEPEYHOIIOIOCATHIX MBIILIEYHBIX BOJIOKOH
JSTYIIKH, €CJIA UX KOHIIEHTPAIMS BO BHEKJIETOUYHOM cpene paBHa 2,5 MM/I1, a MOTEHITHAT TIOKOS
ATUX KJIIETOK paBeH - 95,2 MB? Temneparypa tena narymxu 10°C.

98. KoHueHTpanusi MOHOB XJIOpa B TUTaHTCKOM akKCOHe Kaibmapa paBHa 13 mM/n. Kakoma
KOHIIEHTPALMsl HOHOB XJIOpa BO BHEKJIETOUHOM CpeJlEe, €CIIM BEIMYMHA MOTEHIMANIA II0KOsl paBHA
- 80 MB? Temneparypa tena kansmapa 7°C.

99. BenmnunHa MeMOpaHHOTO IMOTEHIMAaNa Ui KJIETOK TJIaJKUX MBI cobaku paBHa 3 MB.
BbraucnuTh OTHOLIEHHE KOHIIEHTPAlMU HOHOB XJIOpa B HApYKHOM cpesie K KOHIIEHTPAIUH ITHX
MOHOB BHYTPH KJIETKH, CYUTAs TEMIIEPATypy MBIl coOaku paBHOU 37°C.

100. KonHneHTpanuy HOHOB Kajlus M XJOpPAa B MBIIIEYHBIX BOJOKHAX JIATYIIKH pPaBHBI
cootBeTcTBeHHO 140 MM/ 1 3 MM/n. KoHIteHTpalivs HOHOB XJI0pa BO BHEKJIETOUHOM cpene 168
MM/n. KakoBa KOHIICHTpalusi MOHOB Kajiusi BO BHEKJIETOYHOU cpeze? BBIYMCINTh BEeTUYHHY
MeMOPaHHOTO MOTEHIMAla MBIIIEYHBIX BOJIOKOH, CUMTas TemIieparypy Tena jarymku 20°C.



Onmuxa u ceemoesvie s61eHUsl 8 opecanuImax

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

102. OnpenenuTh BEIMUYMHY H300paKCHHS Cpe3a MBIIICYHOIO BOJIOKHA JIMAMETPOM 8,5 MKM,
paccMaTpUBaeMOro I0J] MUKPOCKOIIOM ¢ (POKYCHBIMH PACCTOSHUSAMH OKYJIsApa U OOBEKTHBA
COOTBEeTCTBEHHO paBHbIMH 14 1 0,2 cM. PacctosiHre Mexny Gpokycamu 0ObEKTHBA U OKYJIsipa 18
CM.

103. Beruucnuth mpeaen paspemnieHnus 00beKTHBa MUKPOCKOTA B 3€JICHOM CBETE (JIJIMHA BOJIHBI
555 HM) I cyXoro OOBEKTHBAa M JUIsi MMMEPCHOHHOTO OOBEKTHBA, €CIM B Ka4yeCTBE
MMMEPCUOHHOM JKUJIKOCTU UCIIONB3YETCs TIUIEPUH. ATIEpTYPHBINA yroi 65°.

104. Bynet 11 BUAHO B MUKPOCKON BOJIOKHO auameTpom 0,2 MKM, €Clid €ro paccMaTpuBaTh B
3eJICHOM cBeTe (AnuHa BOJHBI 555 HM) B OOBEKTHB C 4YHUCIOBOH ameprypoir 60° u ¢
MOHOOpOMHA(TAIMHOM B KQU€CTBE UMMEPCUOHHON HKUAKOCTU?

105. CserooTnmayeili Ha3bIBa€TCS YHCIO, ITOKA3bIBAIONIEEe BEIMYMHY CBETOBOTO IIOTOKA,
npuxojsmierocs Ha 1 BT MomHOCTH, 3aTpaynBaeMoil HCTOYHHKOM cBeTa. CBETOOTIa4a JIAMIThI
momrHocThio 150 BT paBna 12,7 nmv/Bt. Ha moBepXHOCTH cTONA TUIOMAABIO 2,8 M? HAIIPABICHO
25% CBETOBOI0 MOTOKA JIAMITbl. BRIUUCIUTE CPEHIOI0 OCBEIIEHHOCTH CTOJIA.

106. Haxg omepallMOHHBIM CTOJIOM IIOBCIICH CBETHJIBHUK W3 MOJOYHOTO CTEKJa, WMCIOIIUHA
dopmy mapa nuamerpom 40 cm. Cuna cBera, co3gaBaeMmasi CBETHJIBHMKOM, paBHa 250 k.
Ornpenenutb CBETOBOM MOTOK, CBETUMOCTD U SIPKOCTh CBETUJILHUKA.

107. ConHeuHbIN CBET CO3Ja€T HA MOBEPXHOCTH KOXXH YEJIOBEKa OCBEIIEHHOCTH 5-10* nx.
KakoBa cBETUMOCTh U APKOCTH OCBEHIEHHOTO y4YacTKa KOXXH, €CIU KOA(D(PUIIMEHT OTpaxKeHus
KOXH 35%"7?

108. BepTukanbHas MOBEPXHOCTh KJIETKH € )KMBOTHBIM HaXOAMTCS Ha paccTossHuU 4 M oT YO -
UCTOYHUKA, cocTodAmero u3 tpex jgamn [1PK-4. Ogna u3 namn Bbima u3 ctposs. Ha ckonbko
HYXXHO TIepe/IBUHYTh UCTOYHHUK K KIIETKE, YTOOBI €€ 00JIyueHHOCTh HE U3MEHMIIach?

109. Tommmua crexia B teruie 3 MM. KoaddumueHT moriomeHus cBeTa CTEKJIOM (s
MH(pPAKPACHOH YaCTH CMEKTpa, BhI3bIBaIOIIEH MapHUKOBBIA >pdekT), paen 0,62 cm™. Kakas
JI0J1s1 OT MAaJarollel Ha CTEKJIO MHTEHCUBHOCTH CBETA JJOCTUTAET PACTEHUI?

110. Ha crekyio B Termiie najaeT cBeT, KOAQQHUIMEHT NOITIOMEHHs] KOTOPOro B TJAHHOM CTEKJIe
paser 0,65 cml. Kakoif TONIMHBI CTEKIO HANO B3ATh, YTOOHI BHYTPH TEILTHIIBI TOMAAN0 HE
MmeHee 0,8 cBeTOBOW YHEPruy, MaJa0NIE Ha TOBEPXHOCTh CTEKIa?

111. UudpaxpacHble dyyd JIIMHHOBOJHOBOTO JUana3oHa BbI3bIBAIOT OIIYIIEHHE Pe3Koi 0o
IpY NaJIeHUN Ha KOXY MPH MHTEeHCUBHOCTU 6 JDx/(cm? - MuH). Ha KakoM paccTOsHUM cOo3aaeT
olyIIeHue pe3Kkoit Oonun amna MomHocThio 1500 BT, eciiu ee cBeToBOMH K. 1. 11. cocTaBiseT 3%,
a oCTaJbHasl 4YacTh dHEPruu pacxonyercda Ha co3nanue UK - uznydenus?

112. BelyucnauTh yroja MakCUMaJabHOM MOJISPU3ALNN IIPA OTPAXKEHUN CBETA OT POTOBHUIIBI I1a3a.
ITon KakuM yIJIOM CBET IIPH 3TOM MPOXOJAUT B I1az?

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

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

115. PacTBOp rimtoko03bl ¢ KoHIeHTparuei 0,28 1/cM® HaJIUThIA B CTCKISHHYIO TPYOKY JUTHHOM 15
CM, MOBOPAYMBAET IUIOCKOCTh MOJIsipU3alMu cBeTa Ha 32°. Onpenenuth yAEIbHOE BpaIllCHUE
TJIFOKO3BI.



116. ITpu npoxoxkaeHun cBeTa uepe3 TpyoKy muHOoN 20 ¢M ¢ caxapHbBIM pacTBOPOM IUIOCKOCTh
MOJISIpU3allii CBETa MOBOpaurBaeTcst Ha yroi 35,5°. YaenbHOE BpallleHHe TIIIOKO3bl 76 rpaj -
cM?/(r-am).

117.0npenenuTh KOHIEHTPALMIO PacTBOpa TIJIIOKO3bI, €CIM MpPU IMPOXOKICHHH CBETa uepe3
TpyOKy anuHOM 20 CM. IJIOCKOCTH MOJSpPHU3AIMH TOBOpadMBaeTcss Ha yroi 35,5°. YaenbHoe
BpaIIleHHe TIIIOKO3BI 76 rpaj. cM/(r IM).

118. IIpu mpoxokAeHUHN CBETa Yepe3 CI0M JECATH MPOICHTHOIO CaXapHOr0 pacTBOPA TOJIIUHON
15 cM mIocKOCTh mojsipu3aluy IMoBopauuBaeTcs Ha yroa 13°. B nmpyrom pactBope B cioe
TONIMUHON 12 CM IJIOCKOCTH MOJISIpU3alliu TOBepHyJack Ha 7,2°. HallTu KOHLEHTpaluio
BTOpPOT'O pacTBOpa caxapa.

119. OnpenenuTh SHEPTETUYECKYIO CBETUMOCTH Teja JIolIaau npu Temieparype tena 37 °C,
cuMTas, YTO OHO M3JIydaeT Kak cepoe Teyo ¢ kodddumuentom 0,85. Ha xakyro TIMHY BOJHBI
MPUXOJUTCS MAKCUMYM M3J1y4eHUs Teja JIomaan?

120. OnbIT MOKa3bIBaET, YTO OOJyHYEHHE KYPUHBIX SIMI B MHKyOaTope HambOosee 3¢ GheKTUBHO
npu anuHe BoyiHbl 4,1 MxM. K o0nacTu ciekTpa OTHOCUTCS 3Ta JyMHa BoJiHBI? KakoBa qoimKHa
OBITh TEMIEpaTypa MPOBOJOYHOW CIUpald B HarpeBarenbHOW jamme? Kakoe koinyecTBo
SHEPrUM U3IIy4aeT B CEKYH]ly CIIUpallb JaMIIbl, €CJIU €€ MOBEPXHOCTh paBHa 20 MM>?

Kesanmosas u sadepnas guzuxa.
121. OnpeaenuTs SHEPTHIO, MAacCy U UMITYIIbC (POTOHA, COOTBETCTBYIONIETO: a) BUIUMOMY CBETY
(nmuua BomHBL 0,55 MKM); ©) pEeHTr€HOBCKOMY u3inydeHHIo (aynunHa BoiHbl 0,1 HM) M ramma-
usnydenuto (amuHa BoaHsl 0,001 HM).
122. Hekotopbie (HhOTOOHMOIOTUYECKUE PEAKIIUU CBS3aHBI C JUCCOIMAIMEH MOJICKYJ BOJBI IO
neiictBueM cBeta. [l auMcconuanyy MOJEKYNbl BoAbl Heobxoauma sHeprus 12,6 3B. Kakosa
JUTMHA BOJIHBI CBETA, BBI3BIBAIOIIETO 3TY PEAKIIUIO?
123. KopotkoBonmHoBoe Y® - umznyuenue ¢ nnuHoi BonHb 200 HM OKa3biBaeT Haubolee
BBIPDAKEHHOE OaKTEPUIIUHOE JEUCTBUE, OOYCIOBICHHOE HM3MEHEHHEM CTPYKTYphl OEIKOB,
BXOJIAIINI B cOCTaB OakTepuid. BEIYHCIUTE SHEPTHI0O HEOOXOAUMYIO JIJIsl U3BMEHEHUS CTPYKTYPBI
3TUX OENKOB.
124. Yenoseueckuit ria3 Hanboliee UyBCTBUTENCH K 3€JICHOMY CBeTYy (uinHa BONHBI 0,55 MKM),
JUIsT KOTOPOTO TOPOT YYyBCTBUTEIBHOCTH TJa3za cooTBeTcTByeT 80 (oToHaM, mMajaromuM Ha
cetyarky 3a | c. Kakoii MOIIHOCTH cBETa COOTBETCTBYET 3TOT MOPOT?
125. Tloka3arenb MOTJIOMICHHUS TOAKpamieHHoro pactBopa 0,735. Kakast TonmuHa ClIos 3TOTO
pacTBOpa YMEHbIIAET MHTEHCUBHOCTD MMaJJAI0IIEro CBeTa B 2 pa3a?
126. IIpu mpoxX0XKI€HUM CBETa Yepe3 PacTBOP KPOBHU B KIOBETE BHICOTOW 6 CM MHTEHCHUBHOCTH
cBeTa yMeHblnmiach Ha 12%. Onpeaenuts KOHUEHTPALUIO pacTBOpa, €CIU U3BECTHO, YTO s
HEro y/IeJIbHBIN TTOKa3aTellb MorJIoeHus B 3akoHe bepa pasen 0,325 51/(cM-MOIB).
127. <Hakauka> pyOMHOBOTO Jia3epa, UCIOIb3yEeMOT0 B XUPYPTH CETUATKU, OCYIIECTBISETCS B
TeyeHue | MHMH rasopaspsAIHOM JaMmod MOIIHOCTBIO 15 BT, cBeToBOM K. M. 1. KOTOpOM
octaBisieT 25%. [IponomxurensHocTh Benblky Jazepa 0,1 mc. KakoBa MOIIHOCTh BCHBIIIKH,
eci K. 1. 1. nasepa 1,5%7?
128. B odTaneMonoruu Ja3zepHbId JIyd MPUMEHSETCS CHAKH OTCIOMBIIEHCS CETYATKH C
MOBEPXHOCTHIO COCYIUCTON 000J0UKH. DHEprus, HeoOxoaumas Jyisi 3Tol omepanuu, paBHa 50
mJlx. KakoBa WHTEHCHMBHOCTH JIa3epHOTO JIy4a, €CIU OH OONydaeT MOBEPXHOCTh CETYaTKU
momaaso 0,05 MM? B ITUTENTBHOCTh UMITYJIbCA 5 MC?
129. [nst paspyiieHuss pakoBOW OMyXOJMW TOJOCTH PTa KUBOTHOTO HEOOXOIMMa SHEPTHUs
cBeToBoro myuka B 10° Jlx. Omyxomb 06Mydany Ta3epHBIM MydKOM C HHTEHCHBHOCTBIO 108
Btr/M?2. Onyxones kpyrioii ¢opmbl nuamerpoM 5 MM morjomaer 20% magaromero Ha Hee
W3IIydeHus] pyOMHOBOTO Ja3zepa. CKOJBKMMU HMIYJIbCaMHA HEOOXOIMMO OOJYYHUTH OITYXOJIb,
€CJIU JUTUTEILHOCTh Ka)XX0ro uMimyibca 20 mc?
130. OmpITEl MO OOMYYEHUIO MA3KOB KPOBU JIydaMH PYOMHOBOTO Jja3epa IMOKa3aldH, 4TO IMpHU
sHepruu styda 0,16 J[k/cM? mpoUCXOIUT pa3pylieHue 3puTpouuToB. Kakoe KOIM4ecTBO SHEprun



HEOOXOIUMO MJIsI pPa3pylICHUs OJHOTO JPUTPOILIUTA, €CIU YCIOBHO CYUTATh €ro JHUCKOM
JIUAMETPOM 8 MKM?

131. OnpenenuTh KOPOTKOBOJIHOBYIO T'PaHUILy CIUIOIIHOTO PEHTIEHOBCKOIO CIIEKTpa, €Clu
PEHTICHOBCKOM TpyOKe mpunoxeHo 40 kB.

132. Hampspkenue Ha peHTreHoBckoil TpyOke 60 kB um cuma toka B Helt 4.5 mMA. Kakoma
MOIIIHOCTh PEHTT€HOBCKOT0 U3IY4€HHUS, €CIIU K. II. 1. TpyOku 1,5%?

133. JluHelHBIM TOKA3aTeNb MOIJIOMIEHUS CBUHIA, HCIOJIB3YEMOTO IMPU SKPAHUPOBAHUU
PEHTTEHOBCKOTO M3MydeHH s, paBeH 52 cM™*. Ha kakoii TyOHHe HHTEHCHBHOCTh PEHTTEHOBCKOTO
U3JIydeHus] yMeHbIutTces B 10 pasz?

134. Ilpu yBenuMYEHUM TOJIUIMHBI MATKOM TKaHU HAa 4 CM MHTEHCUBHOCTH MPOLIEIIIETO 4Yepes
TKaHb Iy4YKa PEHTI'€HOBCKUX JIydell yMeHbIINIach B 9 pa3. BeluMCINTh IMHENHBIN MOKa3aTeNlb
MOTJIOIIECHHS] TKAHU.

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

136. PammoaxtuBHblii m3oton mononus (Po?®) ¢ aktmerOCThIO 120 MKm mcmyckaer amboa-
yacTUlbl ¢ sHepruei 5,3 M»B. Kakoe koiam4ecTBO TEIIOThl UCITYCKAET 3TOT Mpernapar 3a CyTKu?
137. B TepaneBTUYECKHX LIEISAX MPUMEHSIOT, PaJJOHOBbIC BAHHBI, aKTUBHOCTH PaioHa B KOTOPBIX
1,5-10° Ku/n. KakoBa 6yeT akTHBHOCTb pafioHa B Boje yepe3 10 cyTok?

138. lyist yHUUTOXKEHUSI BpEIUTENIEH 3epHA B 3€PHOXPAHWIMILAX HCIIONB3YIOT PaIUOaKTUBHBIN
KoOanbT B BUE MpoBojoku Maccoil 1 r. ConeprkaHue pagroakKTUBHOTO KOOallbTa B MPOBOJIOKE
coctaBisgeT 0,01% ot Maccel mpoBoJiokH. ONpeAeTNTh, AKTUBHOCTh PAIMOAKTUBHOTO KOOAJIbTA.
139. Kponuky maccoil 5 Kr BBeJIM HAaTpuid ¢ MUIIECH paJrOaKTUBHBIM HaTpuil u3 pacyera 0,01
MkKu Ha 1 Kr maccel kuBOTHOTO. OmpeneinnuTh aKTUBHOCTh PAJMOAKTUBHOTO HATPHUS B TeEJe
KpOJIMKa 4yepe3 CyTKU. ECTEeCTBEHHOE BBIBEJIEHUE HATPUS U3 OpraHu3Ma NPUHATH paBHBIM 50%
3a CyTKH.

140. PannoakTUBHBIN 0/, BBOAUMBII TIpU OMOJIIOTMYECKOM IKCIIEPUMEHTE B OpTraHU3M STHEHKA,
KOHLEHTPUPYETCS MOYTH MOJHOCTHIO B €ro UIUTOBHUJHOM kenese. JlomycTuMoe KOJIWYEeCTBO
nona umeer aktuBHOcTh 0,001 MxKu Ha 1 r maccel xenessl. Kakyro Maccy paanoakTHBHOIO
10/1a MOXXHO BBECTH STHEHKY, Macca MIMTOBUIHOM KeJIe3bl KOTOPOTO 5 17?7

IIpoueaypa oueHUBaHUSI KOHTPOJIbHBIX padoT

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

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

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

e yMeHHe paboTaTh ¢ 00bEKTAMU U3yYEHUS, KPUTHUECKUMU UCTOYHUKAMH, CIIPAaBOYHOMN
Y SHIMKJIONEINYECKOU JINTEPATYPOi;
yYMEHHE COOMpaTh U CUCTEMATH3UPOBATh MPAKTHYECKUI MaTepua;
YMEHHUE CaMOCTOSITETIbHO OCMBICIIATH POOJIeMy Ha OCHOBE CYIECTBYIOIIMX METOJIUK;
YMCHUCEC JIOTUYHO U TpaMOTHO H3JiaraTb cOOCTBEHHEBIE YMO3aKIKOUYCHUA U BBIBOJBI,
YMEHHE aHAIM3UPOBaTh U 0000IIaTh MaTepHa;
YMEHHE IO0JIb30BaThCS IN00aTbHBIMU HMH()OPMALIMOHHBIMUA pECYpcaMH M MPaBUIBHO
WX TPETIOHECTH B KOHTPOJIBHOM padoTe.

IIpu omeHke ompexaensieTcs MOJHOTA, TOYHOCTh M TIOCJIEJOBATEIBHOCTh H3JI0XKEHHUS
MBICJICH TIPU pElIeHUU 33aJay, HaJU4Khe JOCTATOYHBIX MOSICHEHHWM, YUCIO M XapaKTep OMIHOOK
(CYH_IGCTBGHHBIG 501041 HecyIJ_ICCTBeHHbIe), a TaK XC MPOUCHT MPAaBUJIbHO PCHICHHBIX 3a1a4.



Kpurepun onenkn

3a KOHTPOJIBHYIO pab0Ty 00yUYaroImEeMycsl BBICTABIISCTCS:

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

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

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

1. Tloe3q maccoii m = 3 -10° kr mBmKeTcs ¢ HayaabHOM CKopocThi0 U = 40 KM/u.
Onpenenutb CPeIHIO CUILY TOPMOXKEHMSI, €CIM  II0€3/] OCTaHaBIUBAaEeTCs 3a BpeMs t = 1 MUH
20 c. (416 xkH)

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

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

4. I'yceHUYHBI TPaKTOp TAHET 3a CO0OW MpUIleN MO CHEry ma mojo3bsix. Ompenenurtb
cuny F Tarm Ha Kproke TpaKTOpa, ecld OH JBHKETCS ¢ yckopeHmeM a = 1,84 m/c?.
Koaddunuent tpenus monozbeB o cHer | =0,06. Macca npunena m =3 1. (7,3 kH).

5. Ompenenutbh CKOpPOCTh BaroHa maccoil m = 25 T K Hayally TOPMOXEHHs, €CIU OH
OCTaHaBIIMBaeTCA 3a BpeMs t = 2 MUH 1o AercTBreM cuiibl TpeHus F =4 kH. (19,2 m/c).

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

7. Onpenenuth cuiay HaTsDkeHHs T kaHata npu noabeme jaudTa maccoil m =1500 kr c
yckoperueM a =1,8 m/c?. (17,4 xH).

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

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

10. OnpeaeauTs CKOPOCTh, KOTOPYIO MONYy4YHUT moe3q yepe3 t =30 c¢ mocie Havana
JBIDKEHUs1, eciau koapduuueHt tpenus p = 0,02. Macca noesma M=5-10% kr, cuna Taru
naposo3a F =1,65 MH. (4,02 m/c)

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

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

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

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



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

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

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

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

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

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

21. Ilap maccoit m = 1 KT ABHXKETCS MEPICHAUKYISIPHO CTEHE CO CKOpocThio v =10
M/C U OTCKakMBaeT 0e3 nmorepu ckopoctu. OnpenenuTs CUry B3auMoeiicTBUS 11apa co CTEHOM;
BpeMmst B3aumogencteua t =0,2 c. (-100 H)

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

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

24. 3emcHapan 3a Bpems t =1 MuH. mepememaer rpyHT obobemom V= 1000 w3,
CKONBKO DHEpruM 3aTpaumBaeTcs Ha Tepebpocky 1 M3 rpyHTa, ecnmm Bo Bpems paGoOThI
JIBHUTATENs 3eMCHaps pa3BuBaeT MomHOCTh N=5,12 MBt. (307 x/Ix)

25. Jlebenka skckaBaTopa 3a BpeMs t = 10c mogHMMaeT KOBII ¢ 3emiied Ha BeicoTy h =20
M. OnpenenuTs MOIIHOCTh JIBUTATENEH, KOTOpbIe PUBOJIAT B IBUXKEHHUE JI€0S/IKY, €ClI K.ILA M
=50%. Macca xoBmaczemieit m=25t1. (61,2xBr)

26. OmnpenenuTh CHIY JaBlIe€HHUsS aBTOMOOMJIS Maccod M=5T Ha MOCT B
BEpXHEH €ro 4actv, eciu paaumyc KpuBusHbl mocta R=100 m. CxopocTh JIBUXKEHUS
aBToMoOuna v=36 kM/u. (44,1 xH)

27. OnpenenuTs pagnyc KpUBU3HBI MOCTA, TI0 KOTOPOMY JIBHDKETCSI aBTOMOOMIIbL Maccol M =
3 1 co ckopocTbio LV =18 kM/4. Cuia aBieHHs aBTOMOOUIIS Ha MOCT B BepxHeil ero yactu F
=26,4 xH. (25 m)

28. Kakyro MUHUMAaJIbHYIO CKOPOCTh B TOPH30OHTATBHOM HAlpPaBICHUH CIEIyeT COOOLHUTH
TeTy, HAXOMAIEMYCsl Ha TTIOBEPXHOCTH 3€MJIM, YTOOBI OHO CTajo CIyTHUKOB 3emun? [IpuHsSTH
paamyc 3emmu R=6400 kM, Maccy m= 6102 kr. (7,9 km/c)

29. HckyccTBeHHBIM CHYTHHK OOpamaeTcss BOKPYr 3eMJIM 1O KpPYyroBoW opOuTe CO
CKOPOCTBIO L = 6,5 kM/c. OnpenenuTh BBICOTY CIyTHUKA HAJ MOBEPXHOCTHO 3emun. [IpuHATH
pammyc 3emm R=6400 xm, Mmaccy m=6-10? kr. (3060 km)

30. OnpenenuTh LEHTPOCTPEMUTEIBHOE YCKOPEHHE, IBIXKYILErocs M0 KpPYyroBoil opOuTte
MCKYCCTBEHHOI'O CITyTHHKa 3eMiH Ha BeicoTe h =200 kM Hajg 3emuteit. [Ipunsate Maccy 3emiu m
=6-10%* kr, paguyc R= 6400 xm. (9,19 m/c?)

31. OnpenenuTs TMHEWHYIO CKOPOCTh ABMKEHUS 3eman Bokpyr CosHna. TpaekTopuro
JBMKEHHS CUUTATh, KpyroBoil. Macca Comuma m=2-10% kxr, a paccrosuue ot 3emmnu 10
Comana R=1,5-10% M. (29,8 xm/c)

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



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

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

35. Jluck maccoit M =2 Kr KaTtutci 0e3 CKOJBKEHHUS MO TOPU30HTAIBHOM IUIOCKOCTH CO
CKOpPOCTBIO U =4 Mm/c. HaiiT KuHeTuuecKyro sHepruto aucka. (24 Jx)

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

37. Onpenenuts Maccy ConHIa, 3Hasi CKOPOCTh JBMIKEHUS 3eMJIU M0 opoure v=30 KM/C.
Jlrametp opous! 3evm npurss papabM. d=3 - 107 kv, (2-10% k)

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

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

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

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

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

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

44. bapabaH MOJNOTUIIKH Bpaliaercs ¢ yactotoit N = 180 munl. IIpu TopMokeHUU OH
OCTAaHOBUWJICA MO HCTE€YEHHH BpeMeHu t = 6,3 c. OnpenenuTb TOPMO3ALIMM MOMEHT, €Clu
MOMeHT uHepIuH O6apabana J =400 kr - M2 (-1,19 kH-m).

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

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

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

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

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

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



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

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

53. OnpenenuTh aMIUIUTYly TApPMOHHUYECKHX KoJieOaHUIl MaTepuaabHON TOUYKH, €ClU
ee MaKCHMaJbHOE YCKOPEHHE amax=50 cM/c® u nepuox xonebanmit T =2 c. (5,07 cm).

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

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

56. OnpenenuTh CMeUIeHne KOIEOIOMEHCS TOUKH 110 UCTEYEHUH BPEMEHU t=1/24c
Hocje Havana JBIDKCHHS. YpaBHEHHE T'apMOHHUYECKOro KoieOanus umeeT Bu X = 10 sin 4zt cwm.
(5 cm).

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

58. OmpeenuTh Maccy MOJEKY/IsI aMmMuaka. (2,83 -102%kr).

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

60. CKOIBKO MOJIEKYJT COJIEPKUTCS IPU HOPMAJIBHBIX YCIOBHUSX B KoJioe o0bemoM V=0,5 1?
(1,34-10%2

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

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

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

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

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

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

67. B 3akpbiToM OajsIOHE HAaXOAUTCA Ta3 NP HOPMAJIBHOM aTMOC(HEPHOM IaBICHUU H
temneparype t1 = 27°C. KakoBo Oyner naBieHue rasa, €ciiyd €ro Harperb 0 TemmnepaTrypsl t2 =
77°C? (1,18-10° ITa)

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

69. T'a3, naxomuBiieiics npu Temrepatype t1 =17°C Harpenu npu HEM3MEHHOM JABJICHUU
TakK,, 4TO ero 0obeM ynBowicsa. OnpenenuTs KOHEUHYI0 Temmeparypy trraza. (307°C).

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

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

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

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

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



75. OnpenenuTs MOJSIPHYIO Maccy L ra3a, y KoTopoi nmpu temneparype t =58°C u naBinenun
p = 0,25 MITa mnoTHOCTE p = 4 Kr/M°. (44107 Kr/MOIB)

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

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

78. JlaBiaeHwe p BHYTPU IUIOTHO 3aKyNOpEHHOW OyThUlkM Tipu Temmepatype t1=10° C
paBHo 40 MM pr. ct. Ilpu HarpeBanuu 10 Temneparypsl t 2 = 35°C npoOka u3 OyTHUIKH BbUIETENA.
Ornpenenuthb, IPU KAaKOM JIaBJIeHUH BbUIeTea nmpodka (122kI1a).

79.1ns cBapku ObLT MpHMEHEH Ta3, HAXOJAIuica B Oamione odvemoM, V = 25 1 mpu
temneparype t1 = 27°C u gaBnenun p1=20,2 MIla. Ckonpko Tra3a ObIJIO U3pacXOAOBAaHO,  €CIH
napieHue B Oamwione cranmo P2 = 4,04 Mlla, a Temneparypa t2 = -23°C? OtHocurenbHast
MoJIeKyJsipHasi Macca raza M =26 rp/moisb. (3,99 kr).

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

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

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

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

84. Onpenenuth TEIIOTY Q, HEOOXOIUMYIO JJIsl HarpeBaHus a3zora Maccoid M =10 1
Ha AT= 20 K: 1) npu NOCTOSHHOM [aBJI€HUH. 2) NpPU IMOCTOSHHOM oObeMe. Pe3ynbTaThl
cpaBHHTh. (208 [Ix; 148 JIx; 1,4)

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

86. Omnpenenutb 5SHEPTHUIO BPAIIATENLHOTO JIBMKEHHS MOJEKYNIBl KHCIOpOJAa MpHU
Temmepartype t= -173° C. (1,38-10"% Tx)

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

88. OrmpenenuTs NOJTHYIO0 KHHETUYECKYIO SHEPTHIO MOJIEKYJT YITIEKHUCIIOrO ra3a Maccoi M
=44 r npu Temnepatype t = 27° C (7,48 kI x)

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

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

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

92. Onmnpenenutb, BO CKOJBKO pa3 IMOKazaTeldb aauadaThl Ui reiusi OoNblle, 9eM I
yraekucioro rasza. (1,25).

93. Ompenenuts u3mMenenre AU BHyTpeHHEN sHEpruM BOJsSHOrO mapa maccoit m =100 r
npu noBeiieHuH ero temieparypsl Ha AT = 20K npu nocrosituaoM o0beme. (2,77 kJ1x) .

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

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

96. Bo ckompkO pa3 cpeiHss KBaJpaTH4YHas CKOPOCTh MOJIEKYN BoJOpoja Oosblie
CKOPOCTH MOJIEKYJI KUCJIOPO/Ia MPH ATOM ke Temneparype. (B 4 paza).



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

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

99. H3BecTHO, YTO OCHOBHBIMM KOMIIOHEHTaMHM CYXOI'O BO3/1yXa SBIAIOTCS a30T U
Kkuciaopol. Bo ckoibko pa3 cpenHsii CKOPOCTh MOJIEKYNBI a30Ta OTJIMYAeTCS OT CpeaHei
CKOpocTH MOJieKyJbl kuciiopoaa? (Y azora B 1,0 pa3 Goubliie)

100.B 6amnone ¢ yraekucibiM razoM nasienue p = 50 arm.  [Ipu remneparype t = 27°C
cpenHee yMCIO coyaapeHuil monekyna <z> =1,65-10 ¢! Onpenenuts >ddexrusnbi 1HAMETp
MOJIEKYJIBI YTJICKUCIIOTO Ta3a. (28,4 HM).

101.0OnpenenuTs TpaiveHT IUNIOTHOCTH YIJIEKHCIOTO ra3a B MOYBE, €CIM Yepe3 IJIOMaap S
=] M? ee MOBEPXHOCTH 3a BpeMs t= | ¢ B arMocdepy mpomren ra3 maccoit m = 8-10% kr.
Kospdumment auddysuu D = 0.04 cm?/c (0,02 kr/m?)

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

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

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

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

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

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

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

109.Cosepmias mukn Kapho, ra3 momyann ot Harpearens terioty Qi=1 x/x. Ckoibko
TEIJIOTHI OBLIO OTJAHO OXJIAIUTEITIO, €CITH K.I1.J. HJIeadbHOM TertuioBoi MamuHbl 25%? (750 Jx).

110.Bo3nyx, 3anumaBmmii o0bemM Vi = 10 1 npu HOpMaJIbHOM aTMOC(EPHOM JaBJICHUH,
Obl1 amuabaTudecku ckat 10 oobema Vo=1 5. KakoBo nmaBimeHue raza mocie cxkarusa? (2,53
MITa).

111. Onpenenuts paboTy 4 aguabaTHUECKOTO CHKATHUS MapoOB YIIIEKUCIIOTO ra3a Maccoil m

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

112. O6bem napoB yIiaeKuciIoro ra3a npu aanadaTnyeckoM CXKaTMH YMEHBLIHIICS B 2 pasa,
Kax n3menmnoces nasnenue? (YBeauamiocs B 2,52 paza).

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

114. Onpenenuth KO3(GUIMEHT MOBEPXHOCTHOTO HATSXKEHHUsI KACTOPOBOT'O Macia, €Clii B
TpyOKke paguycom I = 0.5 mm oHO mogHsutock Ha Ah =49 mm. CMauuMBaHHE CUUTATH MOJHBIM.
(33,3 MH/m).

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

116. OnpenenuTh BHICOTY TMOIHSATHS BOJBI B CTEOJISIX PACTEHUM ¢ BHYTPEHHUM JTHAMETPOM
d =0,4 MM mo1 IeHCTBHEM KalMIUIPHBIX cuil. CMayrMBaHUE CTEHOK CUMTATh MOJIHBIM. (7,34 cM).



117. I'muepun B KanwuisspHo#t TpyOke nmuamerpom d =1 MM momHsuics Ha BeicoTy h =20
MM. Onpenenuts K03(p(HUIUEHT MOBEPXHOCTHOTO HATsDKEHMs TiunepruHa. CMaunBaHUE CUUTATh
noaHeM. (61,8 MH/Mm).

118. JIByM mapuikaMm OZHOTO pa3Mepa U poBHOM mMacchl M=30 Mr cooOUIUIN IO PaBHOMY
oJTHOMMEHHOMY 3apsiny. Kakoii 3apsa Q Ol cooOIIeH KaxIoMy IIapHUKy, €CIU CHila B3AUMHOTO
OTTAJIKMBAHUS 3apsJIOB YpaBHOBECHJA CHIIYy B3aUMHOIO INPUTSDKEHUS IIAPUKOB IO 3aKOHY
tarotenus Hprotona? Illapuku paccMaTpuBaTh Kak MaTepuanbHbie Touky. (2,581071° Ki).

119. Tpu onuHakoBeix 3apsga Qi1=Q2=Qs=1 uKn pacnosoxeHsl 10 BepIIMHAM
PaBHOCTOPOHHETO TpeyroibHuKa. Kakoi oTpumarenpHbId 3apsia Q HaJIO0 MOMECTHTH B IEHTPE
TPEYrojbHUKA, YTOOBl €ro MPUTSHKEHHE YPAaBHOBECHJIO CHJIbI B3aUMHOIO OTTAJIKHUBaHUS
3apsinoB? (571 nKu).

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

121. B aneMeHTapHON T€OpUH aTOMa BOJOPOJAA IPUHUMAIOT, YTO 3JIEKTPOH BpallaeTcs BO
KpYyr fpa Mo KpyroBoi opoburte. OmnpenenuTb 4acTOTYy BpAIEHUS 3JEKTPOHA, €CIM pajuyc
opbutsl I =5.3-108 cm. (6,58-10° ¢ ™).

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

123. JIBa pa3HOMMEHHBIX TOUEUHBIX 3apsija MPUTATUBAIOTCS B BaKyyMe€ Ha pacCcTOSHUU [
=10 cm c Takoil ke cuioH, kKak M B KepocuHe. OIpenenuTb, Ha KaKOM pacCTOSIHUU
pacrionaratotcsi 3apsiabl B kepocune. (7,08 cm).

124. Ha wmenkoBod HUTU B BO3Ayxe mojsemieH mapuk maccoi m =100 wmr. [lapuxy
coobmien 3apan Q:1=2 uKi. Ha xakoM paccTOSHUHM OT HETO CIeIyeT MOMECTUTh CHU3Y 3apsia Q2
= - Q1 4TOOBI cHJIa HATSHKEHUSI HUTH yBEIUYMIIach B 2 paza? (6,06 Mm)

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

126. B snemeHTapHON TEOpUM aTomMa BOJOPOAA MPUHUMAIOT, YTO JJIEKTPOH BpaIlaeTCs
BOKPYT sijpa MO KpyroBo opbOute. Onpenenutb paguyc OpOUTHI, €CIIM 4YacTOTa BpallleHUus
anektpona N=6.5-10"° ¢, (53 mm)

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

128. IBa Toueunsix 3apsaa Q1=1,6 uKin u Q2 = 0,4 HKu1 pacnosoxensl Ha paccTosHUU
=12 cM npyr ot apyra. I'ne Hamo MOMECTHTH TPETUH TMOJOXKHUTEIBHBIN 3apsin Q, 4ToOBl OH
okazascs B paBHOBecuu? (Mexy 3apsiiaMu Ha pacCTOsiHAU 8 cM OT 3apsia Q1)

129. DnekTpoH BIETEN B OJHOPOJHOE ToJie C HampspkeHHOocThio E =20 kB/m B
HalpaBJIeHUU €ro CUJIOBBIX JMHMUA. HauanbHas ckopocth siekTpoHa v =1,2 Mwm/c. Haiitu
yCKOpEeHUue, MpruodpeTaeMoe MEKTPOHOM B TIOJIE, U CKOPOCTh 10 ncTedeHnu Bpemenu t = 0,1 He.
(-3,51-10% m/c?)

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

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

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



133. [IBa 3apsima Q1=-10 uKx u Q2 =20 uKun naxoxsrcs Ha paccrostauu | =20 cm npyr ot
npyra. HaliTu HanmpspkeHHOCTh WM HMOTEHLMAN MOJIL, CO3JaHHOTO STUMHU 3apsiiaMd, B TOYKE,
pacroI0KEHHOW MEXAY 3apsJaMy Ha JIMHUU, COEIMHSIONIEH 3apsabl, HA PACCTOSIHUM I =5 CM OT
nepBoro u3 Hux. (4,4 kB/m; -600 B).

134. Iea 3apsga Q1=30 uKnu Q2 =-30 uKn pacnonoxensl Ha paccrostaun | =25 cm
Ipyr or apyra. HaliTu HanmpspbKeHHOCTh M TMOTEHIMAT B TOYKE, JieXkalled Ha MPsIMOH,
COCIMHAIONICH 3apsbl, HA pacCTOSHUM I = 5 cM oT nepBoro 3apsaa. (115 kB/m; 4,05 xB)

135. Paccrosane I Mexnay JnaByMs ToudeuHbIMH 3apsgamu Qi1=1 uKmu Q2 = - 30
HK1 paBHO 20 cM. HailTu npoTs’)K€HHOCTh U MOTEHIMANl B TOYKE JIEXKAIIEH OCEPEANHE MEXTY
3apsnamu. (27,9 kB/m; -2,61 kB)

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

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

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

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

140. Kakyio pa3HOCTh MOTEHIMAJIOB JOJDKEH IMPOWTH AIIEKTPOH, YTO OBl MPHOOpPECTH
ckopocTh L =20 Mwm/c? (1,14 xB).

141. IBa 3apsga Q1=3 uKun u Q2 =1,2 uKxn maxomsrcs Ha pacctosauu L=10 cMm mpyr ot
npyra. HaiiTu HanpspoKeHHOCTh MMOJI Ha NPOAOJDKEHHMU JIMHMM, COCIMHSIONIEH 3apsibl, Ha
paccTosiHUU I = 6 cM OT BTOpOro 3apsiaa. OnpenennuTh TakkKe HampsKEHHOCTh B 3TOM TOUKE,
ecJy BTOpOit 3apsin oTpunatensuselil. (4,05 kB/m; 1,95 kB/m)

142. DnexTpoH, HadallbHas CKOPOCTh KOTOporo vo=1 Mwm/c, Bieren B OIHOPOIHOE
3NIeKTpUUecKoe Toje ¢ HanpsbkeHHocThio E=100 B/M Tak, 4To HayanpHas CKOPOCTh 3JEKTPOHA
MPOTUBOINOJIOKHA HANPSHKEHHOCTU NoJs. HallTh sHepruto ayeKTpoHa 1o UCTEYEHUH BpPEMEHH t
=10 ne. (6,33-10%° JIx).

143. Toueunsii 3apsinm Q co3maeT B TOUYKe, HaXONAIIUKcS Ha pacctosHuu =10 cMm oT
3apsja, noje ¢ HanpsbkeHHocThlo E = 1 xB/M. Haiitu motenuman mosns B 3TOH TOUKe U CUIY,
neiictByromntyto Ha 3apan Q1= 2 uKu, momemienHslid B 3Ty Touky nois . (100 B; 2 mxH).

144. JIBa Toueunsix 3apsna Q1= 1 MmxKm u Q2 = 2 mxKn Haxonsrcs Ha pacctosHuu I = 40
cMm. Kakyro paboTy Hamo coBepmmTh, YTOOBI CONM3UTH MX A0 paccrosHus =20 cm? (45
MJIx)

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

146. 3apsan Q1=10 uKn co3maer anekrpuueckoe none. Kakyro paboTy cOBepLIAIOT CHIIBI
3TOrO TOJs, eclii OHO mepemecTHT 3apsya  Q» =1 HK BHONE CHIIOBOW JIMHUM W3 TOYKH,
HaxoJsmumiics ot 3apsaaa Q1 Ha paccTostHHH [1=8 ¢M, 10 pacctosHus 2 =1 m? (1,04 mx/x).

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

148. Paccrosinue rh mexxay ABymsi ToueunbiMu 3apsigamu - Q1=10 uKn u Q2=3 uKn
paBHo 30 cm. Ompenenuth paboOTy, KOTOPYIO HAI0 COBEPIIUTH, YTOOBI COJTU3HUTH 3apsIbl JI0
pacctostHus =10 cm. (1,8 mx/[x)



149. 3apsxenHas karenbka xkuakoctu macco m = 0,01 r HaxoAUTCS B paBHOBECHH B I10JI€
TOPU30HTAIBHO PACHOJIOKEHHOTO IUIOCKOTO KOHJeHcaTtopa. PaccrosiHue Mexay MiIacTHHAMHU
koHjeHcatopa d = 4 MM, pa3HOCTh MoTeHIHanoB Mexay Humu U =200 B. Onpenenuts 3apsj
kanenbku. (1,96 uKir)

150. ITnockuii KOHAEHCATOP C MIOMAAbI0 mIacTHH S =100 cM? M PACCTOSHMEM MEXIY
aumu d =2 MM 3apsbkeH 10 pasHoctd motenimanoB U = 400 B. Haiitm sHepruio moss
KOH/JIEHCATOPa, €CIU AUDIEKTPUK MEX]y IIacTUHaMH Bo3AyX. (3,54 mk/[x)

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

152. Mexay miacTHHaMHU IJIOCKOI'O KOHJEHCATOpa HaXOJIUTCS IUIOTHO IpHIIEraroImas K
HUM 300HUTOBAs Mu1acTiHa. KoHaeHcaTtop 3apsbkeH 10 pasHocty noteHnuanoB U=60 B. Kakosa
OyzeT pa3sHOCTh MOTEHIIMAJIOB, €CIIH BBHITAIIUTHh Y00HUTOBYIO INIACTUHKY U3 KoHIeHcaTopa? (180
B)

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

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

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

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

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

158. Pa3HOCTh MOTEHIIMATIOB HA TIacTHHAX Tuiockoro koHaeHcatopa U=300 B. Ilnomans
kakmoi mractuEel S =100 cM? u 3apsn Q =10 wKn. Onpenenuts paccTosiHuEe MEXIY
wiactuHamu? (2,65mm)

159. Tpu conpotusnenus =12 Om, r.=4 Owm, rs=10 Om coeanneHs! napamiensHo. Ooumii
tok B ienm | = 0,3 A. Halitu cuimy Toka, uayIiero uepe3 conpoTuBiieHue r3. (69 MA).

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

161. Amnepmerp c conporusienueM I = 0,02 Om paccunTaH Ha U3MEPEHUE CUIIBI TOKa JI0 |
=1 A. KakoBo J0JKHO OBITH CONPOTUBJIEHUE HIYHTA, YTOOBI 3TUM MPUOOPOM MOMKHO OBLIO
u3MepuTh Tok cuioit a0 | 1=10 A. (2,22 mOwm)

162. Ucrounuka TOKa 3. 1. ¢. E=1,5 B gaer Bo BHemHIoOw 1nenb TOkK cuioii | =1 A.
BuyTtpennee compotuBienune wucrouHuka Toka r = 0,2 Om. Omnpenenuts kKo3(hduuueHT
MOJIE3HOTO ACHCTBHS UCTOYHUKA TOKa. (86,6%)

163. JlBa nyieMeHTa C OJIMHAKOBBIMU 3. 1. ¢. E=1,6 B u BHyTpeHHUMU CONPOTUBIICHUSIMHU
rn=0,2 Om u r2=0,8 OM coenuHeHBl NaApaUIETLHO W BKIIOUEHBI BO BHEIIHIOK IICThH
conpotusienueM 1=0,64 Om. Haiitu cuiny Toka B uenu. (2 A)

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

165. D. 1. c. 6arapen E=50 B, BuyTpennee conmporusienue r=3 Om. Haiitu cury Toka B
LIENU U HANpsUKEHUE, M0J] KOTOPhIM HAXOJIUTCS BHELIHSS LENb, €CJIU €€ CONpOoTHBIEeHUE 1=17

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



166. Kakoe 106aBOYHOE COMPOTUBIICHUE HAJI0 BKIFOYHUTH MOCIEIOBATEIHHO C IAMIIOUYKOH,
paccuntanHo Ha HampsbkeHue U =120 B u momuocts N = 60 BT, yToOBI OHa maBana
HOpMaslbHbIM Hakanl npu HanpspbkeHun Ui= 220 B? Ckoiabko METpOB HMXPOMOBOM IIPOBOJIOKU
nuamerpoMm d = 0,5 MM MOHAaTOOUTCS Ha U3rOTOBJICHHE Takoro comporusicHus? (200 Owm; 39,3
M)

167. DnekTpomoTop, moTpebstomuii Tok [ =10 A, pacmnoniokeH Ha paccTossHuM 1=2 KM OT
reHeparopa, gatomiero Hampsbkenue U = 220 B. MoTtop coeauHeH ¢ Te€HepaTopoM MEIHBIMU
npoBoAaMu. HaliTu ceuenue noaBoAsIIuX MPOBOJIOB, €CIIH MOTEPs HANPSHKEHUsI B poBoiax 8%.
(38,8 Mm?).

168. Kakoii JJIMHBI HY)KHO B3Th HUKEIMHOBYIO IPOBOJIOKY cedeHreM S=0,05 mm? s
YCTPOMCTBA KUTISATUIBHHUKA, B KOTOPOM 32 BpeMsi t =15 MUH MOXHO BCKHUIISITUTH BOJLy 00BEMOM
V =1 n, B3saryto npu temmeparype t1 =10°C? Hanpsokenue B cetu U =110 B, k. I1. 1. KHIIATHIIb-
Huka 1 = 60%. (2,2 m).

169. OmpepenuTh MOIIHOCTP M CHJIY TOKa, MOTPEOIIEMYI0 3JIEKTPOMOTOPOM,
OPUBOJALIMM B JEHCTBHE HACOCHYIO YCTAHOBKY, CHAOXaroIlyl0 BOJOH >XKMBOTHOBOIYECKYIO
dbepMy ¢ cyTouHBIM pacxosoM Boasl o6beMom V=30 m°. Bona momaercs Ha BeicoTy h =20 M. K.
. 1. yctaHoBku 1 =80%, Hampspkenue B cet U = 220 B, motop pabotaer t = 6 1 B cytku. (0,91
kB; 4,14 A)

170. B memHOM IPOBOJIE JIMHOH 1= 2 M M MIIomapko nonepedysoro cedenus S=0,4 Mmm2,
uaer Tok. [lpum sToM B Kaxkaywo cekyHay Bbeiaensere» temnota Q=0,35 [Ix. Ckonbko
AJIEKTPOHOB TMPOXOAUT 4YEepe3 IIONEpPEeYHOE CEYEHHE OSTOro MpoBoAHMKAa 3a t =1 c?
(1,27-10% siexrpon/c)

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

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

173. Cumna Toka I B memnu, cocTosiiei U3 TepMonapsl ¢ COMNPOTUBICHHEM =4 Omu
rajgbBaHOMETpa ¢ conpoTuiieHrneM rz = 80 Om, paBHa 26 MKA Npu pa3HOCTU TEMIIEPATYp CIacB
At =50° C. OnpenenuTh NOCTOSIHHYIO Tepmonapsl. (43,8 mxB/°C).

174. Opnun cnait Tepmonapsl ¢ mocrosiHHoM o =50 MkB/°C nmomelieH B neus, Apyroit — B
taromuit eq. CTpenka rajlbBaHOMETPa, NOJKIYEHHOTO K TepMonape, OTKJIOHWIACh MPU 3TOM
Ha n = 200 nenenuii. OnpenenauTs TEMIEpaTypy B M€Y, €CIU CONPOTUBIIEHUE T'aJIbBAHOMETpA
BMecTe ¢ TepMonapoil r =1 OM, a 0JTHO JEJIEHUE €ro IIKaJbl COOTBETCTBYET CHIIE TOKA B 1 MKA
(4yBCTBHTENILHOCTH rajgbBanoMeTpa).  (40° C).

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

176. Cuna toka | B memu, cocTosiiedl U3 TepMmorapbl compoTuBieHueM ri= 4 Om u
rajpBaHomeTpa ¢ conpotunieHrueM r2 = 80 OM, paBHa 26 MKA TIpU pa3HOCTH TEMIIEpaTyp CIaeB
At =50° C. Onpenenuts mocTostHHYt0 Tepmonapsl. (44 MxB/C).

IIpouenypa oneHuBaHHUS KOHTPOJIbHBIX padoT
OOyuaroniyecs: BBINOJHAIOT KOHTPOJIbHBIE PaOOThI CAMOCTOSITENBHO IOCIE H3YyYSHHS
ornpezeNeHHON TeMbl. B cocTaB KOHTPOJIbHON pabOTHl BXOJAT HE TOJBKO CTaHJAPTHHIE 33/1a4H,
HO M 33/1a4¥ C MPAKTUYECKUM cojiepkanueM. KoHTponbHas paboTa cOCTaBISeTCS 110 BapHAHTAM.
[Ipu oueHke ypOBHSI BBIIIOJHEHHUS KOHTPOJIbHON pabOThI, B COOTBETCTBUH C MOCTaBICHHBIMU
HeSIMA ¥ 3a7jadaMi Ui JTaHHOTO BUAA Y4YEOHON AEsITeNbHOCTH YCTAaHOBIEHBI CIIEHYIOIIHE



KPUTEPUU:

— YyMEHHE CaMOCTOSATENBHO IPOAaHAIM3UPOBATh YCIOBHE Ka)XIOW 3aqaud W BHIOpATh
METO/| PEIICHHUS;

— YMEHUE MPAaBWIBHO U JIOTUYHO MTPOBECTH PEIICHHUE 33/1a4;

— CJIeNIaTh TOYHBIC PACUETHI U TIOJYYUTh BEPHBIN OTBET.

[Tpu oueHKe ompenenseTcs NOCIe0BATEIBHOCTh M JJOTHYHOCTh MPUBEICHHBIX PACYETOB
B 3ajaue, Ka4eCTBO PEIICHUS, MOITYYCHHE MPABHILHOTO OTBETA, YHUCIO M XapaKTep OIMHMOOK
(CyIIecTBEHHBIE WJIH HECYIICCTBEHHBIE).

[To pesynbraraM BBITIOJHEHUS KOHTPOJBHBIX pPAabOT OOYyYaromeMycsi BBICTABISETCS
OIICHKA.

Kputepun onieHKu KOHTPOJILHOMH PadoThI

BricTraBnsiercs oneHka:

— (SATh», €CIM O0YYaAIOUIUICS TOKa3ajdl yMEHHE CaMOCTOSTEIhHO IMPOAHATU3UPOBATH
YCIOBHE KaXKIIOW 3aJaud M BbIOPAaTh METOJ PpEIICHHWsS; BCE 3aJaud peIIeHbl BEpHO 0Oe3
JIOTUYECKHX OIIHMOOK;

— «4EThIpe», e 00yJArOIIUNCS MMOKa3aJl YMEHHE MPAaBUIIBHO U JIOTHYHO UCIIOJIb30BaTh
(bOpMYITBI 1 METOJIBI PEIICHHUS, HO JIOIYCTHII He O0Jiee BYX OIMIUOOK.

—«Tpu», ecnd  oOyyaromuics  Mokazajd  ci1aboe  yMEHHE  CaMOCTOSITEIbHO
MPOAHATM3UPOBATh YCIOBHE KaXIOH 3aJadydl W BLIOpaTh MPaBWIBHBIA METOJ] pEIICHUS,
HETPaBWIBHO BBIOpAI OJIHY WIIU JIBE€ (POPMYIIBI, TOMYCTHII BEIYUCIIUTEIILHBIC OITHOKH;

— «JIBay, €CcIU 00yJarouuics pemmi npaBuiasHo MeHee 50% 3amanuii;

— «OJIUHY», €CITU O0YYAOLIUIICS HE MPUCTYIAN K PEIICHHUIO 3a/IaHH.

Bomnpocsl quist 3amuThl pedepara

1. Kakoe siBneHue (mpoliecc, 3aK0H) JIEKHUT B OCHOBE pacCMaTpUBAEMOI0 BOIIPOCa.

2. Kakoe 6uonoruyeckoe AeicTBHE OKa3bIBa€T HU3ydaeMOE SIBJICHUE.

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

4. ChopmynupyiiTe OCHOBHOM (pU3HUECKUIl 3aKOH JISKAIIUNA B OCHOBE U3y4aeMOTO SIBICHUS WIIN
mporecca.

5. Kakumn ¢usndyeckuMu cBoiicTBaMH 00J1a/1a10T MaTepHabl, O KOTOPBIX Bbl PACCKa3aH.

6. B ueM 3akirouaeTcst IpUHIMIT MEXaHW3Ma JCHCTBHUS YCTPOICTBA, O KOTOPOM BBI PaCCKa3alIH.
7. Kak MOxHO ocnaOuth (ycuiauTb) 3¢ ¢dekT NelcTBUs SBICHMUS MM MpoLecca O KOTOPOM BBI
pacckaszai.

8. UTo HOBOIO BBl Y3HAJIU, KOTJJa TOTOBUJIM JTOKJIAN.

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

10. Kakue ncrouyHmku MHQPOpPMAIMK, KOTOPBIE BBl MCIOJIB30BAJIM MPH MOATOTOBKE pedepara,
0oJIbIIIE BCErO BaM MOMOTJIM M COJIep>Kasii OoJiee MONHYI0 U HHTEPECHYIO [Tl Bac HH(OPMAIHUIO.
11. TTouemy BBI BEIOpaI UMEHHO 3Ty TEMY JIJISi COOOIIICHUSI.

IIpoueaypa ouenunBanus pedepara

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

IIpu ouenke pedepara UCIONB3YeTCs CIEAYIOUINE KPUTEPUH:

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

— NMPOOJIEMHOCTh TEMBI WIIH €€ aKTyaJIbHOCTh;

— HOBHU3HA WX OPUTHMHAJIIBHOCTD IMOJIYYCHHBIX PE3YJILTATOB,

— IIyOWHA U MTOJTHOTA PACCMOTPEHHSI TEMBI;

— JloKa3aTebHast 6a3a, apryMEHTHPOBAaHHOCTh, 00OCHOBAHHOCTh BBIBOJIOB IO TEME;

— JIOTUYHOCTh, CTPYKTYPUPOBAaHHOCTD, IIEIOCTHOCTh U3JI0KEHUs pedepara,



— peueBas KynabTypa TpH 3ammre pedepara (CTHIb H3IO0KCHHS, SICHOCTh, YETKOCTb,
JAKOHUYHOCTh, KpacoTa s3bIKa, Yy4YeT AayAHTOPUH, OSMOIMOHAIBHBIH PUCYHOK pEuH,
JIOXOIYUBOCTh, IyHKTYaJIbHOCTh, HEBEpPOATbHOE  COMPOBOXKICHHWE, OXHUBJICHHE PEUd
adopu3zMamMu, IpUMEPaMH, IUTATAMH | T.]1.);

— WCTIOJIh30BAaHUE CCHUIKH HAa WH(OPMAIIMOHHBIE PECYPCHI (CAlTHI, INTEPATYPA);

— HaTJIATHOCTh U IIPE3EeHTA0EIBHOCTh (€Ccu TpeOyeTcs);

— CaMOCTOSITEIBHOCTh CYXKJICHUH, BJIQJICHUE MAaTepHalioM, KOMIETCHTHOCTh IO TEME
pedepara.

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

Kpurepum ouenkn

3a 3ammTy pedepaTa BHICTABISETCS OLIEHKA!

«3auTeHo», eciau pedepaT COOTBETCTBYET KPUTEPUSM IPOLEAYphl OLEHUBAHUS U
0o0yJaromuicss OTBETHWJI Ha BCE NPEJIOKEHHBIE BOMPOCHI MPABWIBHO, YETKO, yOEIUTEIBHO,
II0Ka3aB XOpOIIKe 3HaHUs 110 TeMe pedepaTta U IPOAEMOHCTPUPOBAI BIa/IEHUE MaTEpPUAIIOM;
«He 3auteno», ecnu pedepat He cooTBeTCTBYET OObIIEH YacTH KPUTEPUEB IIPOLIEAYPbI
OLIEHUBAHMSI U 00yJaroIUiiCsl OTBETUI HE HA BCE MPEATIOAKEHHbIE BOIIPOCHI;
IPOJEMOHCTPUPOBAI HEMOJIHOE BJIaZIEHHE MAaTEPUATIOM I10 TEME pedepara, 10IMyCTUI HECKOIbKO
CYIIECTBEHHBIX OIINOOK IIPU OTBETE.



