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ITpu pazpaboTke paboueit mporpaMMbl yueOHOM TUCIMIUIMHBI B OCHOBY TOJIOXKEHBI:

1) &I'oC BO mno wHamparienuto mnoarotoBku 35.03.05 CamoBoactBo (ypOBEHb
OakanaBpuaTa), yTBepKACHHbIM MuHHCTEpCTBOM 00pa3oBanus u Hayku PD «01» asrycra 2017
r., npuka3 Ne 737

2)  VYucOHBI IUIaH OCHOBHOW 00pa3oBaTebHON mporpammbl mpoduiast JlekopaTHBHOE
CaJI0BOJICTBO, Ta30HOBeAcHUE U (iopuctrka og00peH YuensiM coBetoM ®PI'BOY BO T'AY
Cesepnoro 3aypanbs oT «01» utona 2022 r. [Iporokon Ne 11

Pabouas mnporpamma y4eOHOW JUCHMIUIMHBI (MOIYJsl) omoOpeHa Ha 3acedaHuu Kadeapsl
sHeproodecrneueHust cebekoro xo3siicTBa oT «01» uromns 2022 r. ITporokoa Ne 11

W.o. 3aBenyromiero kadeapoit ,%/// A.C. Kuzypos

PabGouass mporpamMma y4eOHOW MUCHUIUTHMHBI (MOZIYJS) OJOOpPeHa METOIUYECKOW KOMHCCHEH
uHctuTyTa OT «07» uronst 2022 r. IIpotokon Ne 11
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1. TIlepeyeHb mNJAHHPYEMBbIX Ppe3yJbTATOB OOy4YeHHS] MO JUCHUILIUHE,
COOTHECEHHBIX C MJIAHHPYeMbIMH pe3yJbTaTaMH OCBOEHUSI 00pa3oBaATeJbLHOI

NporpamMMbl
Koo [lepeuenp muIaHUPyEeMbIX
Nupukatop JoCTHKEHUSA
Komnemenyuu| Pe3ynpTaThl OCBOSHUS pe3yabTaToOB 0OYUEHUS 110
KOMIICTCHIIUHN
JUCHUIIIIMHE
3Hamo:
- CoBpeMeHHbIE
¢du3nyeckue npeacTaBiIeHUs 00
OKpY’Karoem YenoBeKa
COBPEMEHHOM Mupe. -
OyHnameHTanbHble QU3nUecKue
NOHATHSA; 3aKOHBl U SIBIICHUS,
IPaHHULBl UX NPUMEHUMOCTH. -
HasnaueHne ¥  TIPHHIHUIIBI
Cnocoben  pemiaTh nefcTBus BaKHEUIIHX
THUIIOBBIE 3a/1a4U ¢u3nIecKuX MPUOOPOB. yMemsp:
PO ECCUOHAILHON - OOBACHATE  OCHOBHEBIC
pod NA-2omk-1 Hcnons3yer
JIeSITEIIbBHOCTH HA| HaOlronaeMple MPUPOIHBIE H
OCHOBE 3HAHHH 3HAHUSA OCHOgHI)IX 3AKOHOB | 1o oumbie  SIBICHIS "
OCHOBHBIX 3aKOHOB (H3HKH, HCOOXOMMMBIX U | 5ppexcrer c TMO3HLHH
OIIK-1 MATeMATHYCCKHX 1 pelieHus (I)yH)laMeHTaJILVHI)IX bm3nUecKux
€CTECTBEHHBIX HAYK C THUIOBBIX 3a]1a4 B 00JacTu MIPE/ICTABIICHUH. )
PHMCHCHHEM podeCCHOHATBHOM -Paborath ¢ anmaparypoii s
W3MYECKUX  HCCIICIOBAHUM.
HHDOPMAIHOHHO- JESTENBHOCTH ) AOBaH!
[TpoBoauThH buznueckuit
KOMMYHHUKAITMOHHBIX
o OKCIIEPUMEHT U
TEXHOJIOTUI
OLICHUBATh HOTPEIITHOCTD
U3MEpPEHUH. e1adems:
- HaBbikoM  mpoBeneHus
(bU3MYECKOro IKCIEPUMEHTa, B
TOM qucIe NpPaBHIbHO
IKCILTYaTHpOBaTh OCHOBHbIE
npuboOpel W 00OpYHOBaHHE B
COBPEMEHHOMN ¢uznveckoit
nmabopaTopuu.
2. MecTo TMCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOil MPporpaMMbl

JlanHasi QuCHUIIIMHA OTHOCHUTCS K broky [ oOs3aTenbHOM YacTH 00pa3oBaTEIbHOU

MIPOTPaMMBI.

I[J'Ifl HU3YUCHUSA AUCHUITIINHBI HCO6XOI[I/IMI:I 3HaHHUS B 001acTH (1)I/ISI/IKI/I B COOTBETCTBUU C

benepanbHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM CPEIHEro (IIOJIHOTO) OOIIEro

oOpazoBaHws.

®du3uka sSBISETCA HpeZ[H_ICCTByIOH_ICﬁ JUCHMIUIMHON JJI1 OUCUUIUIMH: be3omacHOCTh

KU3HEEATeIbHOCTH, OCHOBBI arpoumHkeHepuu. JlucuuruimHa wm3ydaercs Ha 1 Kypce BO 2

ceMecTpe o 04HOi popme 00yueHus.




3. O0beM JUCHMIIMHBI U BUABI y4e0HOI padoThI

OO6m1ast TpyI0eMKOCTh TUCIMIUIMHBI cocTaBisieT 108 yacoB (3 3a4eTHBIE €IMHUITBI)

Bunx yuebnol paboThl Ounas dpopma
2 cemecTp
AyauTopHble 3aHATHS (BCero) 48
B ToMm umcne: 5
JleKumoHHOrO THIIA 16
CemuHapckoro Tumna 32
CamocrosiTesibHas pa6oTa (Bcero) 60
B ToMm uuce: -
[TpopaboTka MaTepuana JeKIHiA, TOArOTOBKA K 30
3aHITHSIM
CamocTosTebHOE U3YUYCHUE TEM 4
Pedepar 16
KonTtponbHbie paboThI 10
Bun npoMexxyTo4HO# arTectanuu (3a4er, 3K3aMeH) 3a4yer
OO61mas TpyA0eMKOCTb:
4aCcOB 3aYETHBIX 108
EIIUHULL 3
4.  Copep:xkanue JUCHUIIMHBI
4.1. Conepxxanue pa3iesioB QU CHUILTAHBI
No HaumenoBanue Conepsxanue paszzena

/i pasnerna TUCIUILTAHBL

1 2 3




dusnueckue
OCHOBEBI ME€XaHHUKHN

Brenenue B ¢usuky. Ilpenver dwmsmku. CoBpeMmeHHas (pu3uka Kak
KyJlbTypa HaOJIOEHUH, MOJCIUPOBaHUS, JKCHEPUMEHTAIHLHOTO
UCCJICIOBAHUS ¥  KOJIMYECTBEHHOTO TPOTHO3UPOBAHUS  SIBIICHUIA
npuponbl. CBsi3b (U3MKM ¢ ApyruMu Haykamu. OTHOCUTEIBHBIA U
MPUOVDKEHHBIA XapaKTep JFO0BIX HAOIOMCHUH U H3MEPEHUH.
OCHOBHbIE W IPOU3BOHBIC ¢IUHUIIBI U3MEPEHUS (HU3NICCKUX
BEJIMYVH.

OCHOBBI KHHEMAaTHKH. XapaKTePUCTHUKHU ITOCTYIIATEIbHOTO ABMKECHHUS U
BpaIaTeIbHOro JIBUKECHHUS. Mexannyeckoe JIBIKEHHE.
XapakTepUCTUKH IOCTYNATENbHOIO JABWXEHHUS: TPACKTOpUS, IIyTh,
nepeMelleHne, CKOpOCTh, YCKOpeHHE (CcpegHee M MTHOBEHHOE),
TaHT€HIIMATbHOE u LEHTPOCTPEMUTENIBHOE. B3anmocBsi3b
XapaKTePUCTUK MPH MPSIMOTUHEHHOM M KPUBOJIMHEHHOM JBUKECHUH.
XapakTepUCTHKH KUHEMaTHKH BpAIlaTeIbHOTO IBIDKEHHS: YTJIOBas
CKOPOCTh, YTJIOBOE YCKOPEHHE (CpeAHee 1 MIHOBEHHOE). B3aumocssi3p
XapaKTePUCTUK.

I[I/IHEIMI/IKa IMOCTYIATCJIbHOTO ABMKCHUS. I[I/IHaMI/IKa IMOCTyNaTCJIbHOTO
IBIKeHUA. Macca Tena, B3aumo/ieiicTBre u cuia. 3akonsl HeroToHa (1,
2, 3). dyHmaMeHTalbHBIE B3aWMOJEWUCTBUS W BUABl CHII. 3aKOH
W3MEHEHUS UMITYJIbCa, 3aKOH COXPAHEHHSI UMITYJIbCA B U30JUPOBAHHON
cucteme. Pabota, MomHOCTE, 3HEpTHS. | 'padrueckoe

n300pakeHue paboThl. 3aKOH COXPAaHEHUS IMOJIHON MEXaHHYECKOM
SHEPTHH.

JuHampika ~ BpamatenpHOrO  JOBWKCHHA.  MOMEHT  WHEpIUHU
MaTepuanbHOM TOYKHM, Tena. MoOMeHT Bpamaromed cuibl. OCHOBHOU
3aKOH JWHAMUKHW BpalllaTeNbHOTO ABMXKEHWA. (2-i1 3akoH HproToHa).
3H€pFI/I$1 IMMOTCHIHAJIbHAA W KMHETUYCCKasd BPAllaTCIbHOT'O ABHMKCHHA.
Mexanndeckue kojieOanus. PesoHanc. ['apmoHuMYeckoe KoseOaHUE U
€ro XapakTepUCTUKU: CMEUICHWE, aMIUTUTy/Aa, 4YacToTa, Qasa.
YpaBHeHue konebanus U ero rpaguk. Maremarnueckuii 1 GU3NIECKUI
MasTHUKH. BeiBox opmynbl mepuosa. 3aTyxammuye U BEIHYKICHHBIE
KoneOaHus, aBTOoKoNeOaHus. Pe3oHaHC, ero TmposBIEHHWE W
ucrnonbp30BaHue. Bubparusi.

Bonnosele npouecchl. IIpoosbHbIE M HONEpedYHbIE BONHBL J[nuHa
BOJIHBI, WHTEHCHBHOCTb, YpaBHEHHWE BOJHBL. 3BYK, WH(Pa3BYK,
YIBTPa3ByK, XapaKTEPHCTUKU 3ByKa. lcmonp3oBaHWe aKyCTHYECKHX
BosiH. Korepentueie BoiHbI. OTpakeHue 3ByKa. BOTHOBBIE SBICHMS:
Judpakiys, uaTepdepeHius. Y cnoBrs MaKCHMyMa 1 MUHIMYMa.
O®Opontr BonHbL. [lpuanun Trolirenca — @peHens. DIEMEHTHI
CIEIATbHON TEOPHH OTHOCUTEIHHOCTH.




MonekynapHas
¢uzuka u
TEPMOANHAMMKA

Ocnosuble nojoxeruss MKT. [Ipeanocbuiku 1 ONbITHOE 000CHOBaHHE.
I"a3w1, macanbHbIi ra3. JlaBmenne raza. OCHOBHOE ypaBHEHHE TCOPHHU
W7eabHOTO Ta3a.

I'a3oBble 3akoHBL. YpaBHeHHe MeHaeneeBa-Knanelipona. YpaBHeHuUeE
COCTOSTHUSI HJI€AJIHOTO Ira3a.

Pacnipenenenne sreprun Mo CTeeHIM CBOOOIBI.

[lonsitTue o uwmcne creneHed cBoOOABI. Yucio crerneHel CBOOOIBI
MOJIEKyJIbl UaeanbHOro rasa. Teopema BonbliiMana o paBHOMEpHOM
pacrpenelicHHd  JHEPruH 10  CTemeHsAM  cBoOOmel.  CpemHss
KHHETUYECKass JHEPTus, MPUXO[AIMIAscS Ha OIHY CTEHeHb CBOOOIIBI

MOJIEKYJIBI.
IlonHas KuHETHUYECKash SHEPrusl MOJEKYJbl ra3a. BHyTpeHH:s sHeprus
mo0oi Mmaccel raza. MOJEKyIsIpHO — KHHETHYECKOE TOJKOBAHHE

Temreparypsl. AOCONIOTHasi TeMmIeparypa. YAeNbHbIE M MOJISIPHBIE
TEINIOEMKOCTH ra30oB. DU3NUYECKUl CMBICI MOJSPHOM TIa30BOU
MTOCTOSTHHOM.

CtpoeHne >KuIKOCTe u TBepAbIX Tel. OcoOEHHOCTH CTPOCHHS
JKUAKOCTEH M TBEPABIX TENl. BHyTpeHHee MOJEKYJIApHOE NaBICHHUE B
KuakocTd. [ToBepXHOCTHOE HATsKEHHE U CBOOOTHASI SHEPTHSI.
MonekynspHble  SBI€HHA B JKAOKOCTAX.  (CMauyuMBaeMoCTb,
HecMaurBaeMocTh. Kamwmisipuele aBineHus. Pa3zoBble HpeBpalleHus,
JuarpamMma COCcTOSTHUS BellecTBa. VcnapeHue, KOHIeHcalus, KUTICHHE.
®a3oBble npeBpamieHns. HacplenHslil nap. J(aBieHue HachIIEHHOTO
napa. Kpurudeckas temmeparypa. AOCOMIOTHAs, MaKCHMaJIbHAas,
OTHOCUTENbHAs  BIaXHOCTb. Touka  pocel.  IlmaBmenme u
KpucTaunzanus. Bo3roska.

1-e Havano TepmoauHamuku. PaboTa, coBepuiaemas Npu M3MEHEHHU
o0bema rasa.

Ammnabarueiii mporiecc. Pabora apmabatHOTO Tporecca, annabaTHOE
W3MEHEeHHe Oo0bheMa rasa, aanadaTHYecKWi TpoIllecC B TMPHUPOAE H
TEXHHKE.

WneanpHas TemaoBas MalirHa.

Kpyroseie mnpoueccel. WpeanpHass TeruioBas MammHa. llpamoit u
obpatasbrit muki. Luki KapHo. 2-e Hagano TepMOJIMHAMUKH.
OHTpomnus. 3-€ HadaJao TEPMOJANHAMUKU.

DNEeKTPUYECTBO U

DeKkTpuuecKoe moJje. XapaKTepUCTHKHU IEKTPOCTATUYESCKOTO MOJIS:




Mar"He€Tu3m

HaNpsOKEHHOCTh, JIMHWM HAIMPSDKEHHOCTH, HAMPSKEHHOCTh  TTOJIA
ToueuHoro 3apsaa. OIHOPOAHOE TOJje, MOTeHIUAN, HOTeHIUA IO
TOYEYHOTO 3apsiga. OKBHUIIOTEHIMalbHblE MOBEepXHOCTH. CBA3b
HaNpsDKEHHOCTH U MMOTEHIIHANA.

OnexkTpoeMKkocTs.  KoHpeHcaToppl.  DNEKTPOEMKOCTh  IJIOCKOTO
KOHJZIeHCaTOopa. OHEpPrus 3apsHKEHHOTO  MPOBOMHUKA.  JHEPTHS
3apsDKEHHOTO KOHZIeHcaTopa. J\MAIeKTPUKHY B SIEKTPHIECKOM TIOJIE.
OnekTpuueckuil Tok. I'enepartop, croponaue cuibl. D/IC. 3akon Oma
JUTSL y9acTKa 1emy, B auddepeHnmransHon popme A 3aMKHYTOH TETH.
Tok B MeTamMuecKux MpoBoAHUKaX. COMPOTHUBICHUE, 3aBUCHMOCTD
YAETBHOTO  COMPOTHBJIEHHWS  TPOBOJHWUKA  OT  TEMIIEPATypEHL.
Tepmopesuctopsl. PaboTa 1 MOIIHOCTE TOKA.

[MonynpoBoguuku. Tl ~ MPOBOIUMOCTH  MOJYHNPOBOJHHUKOB.
CoOcTBeHHAasET W TIpUMECHAs  MPOBOJUMOCTh.  3aBHCHMOCTH
MPOBOJMMOCTH TIOJYPOBOJHUKOB OT TemiepaTypbl. [lpumenenue
MOJYNPOBOAHUKOB, HX HCIIONB30BAHUE B CEJIHCKOM XO3SiiCTBE.
MarnautHoe nosnie. ICTOYHHKH MarHUTHOTO TIOJIS, €r0 OOHApYKEHUE U
n3o0pakeHne. XapakTCPUCTHUKU MArHUTHOTO  IOJISA:  MHIYKITUS
MarHuTHOTO MOJIA, JIMHUM MHAYKUWU. 3akoH Amrmepa. 3akoH buo —
Capapa — Jlammaca, ero nmpuioeHusl. XapakTEPUCTUKH MarHUTHOIO
oJtst 3eMJIu.

JnamarHeTuiku, mapamMarHeTHKH, ¢eppoMarHeTHKH. MarauTHas
NpoHULAeMOCTh. [loTOK  MarHMTHOM  HMHOYKUMHA. MarHUTHBII
ructepesuc. KospuurrueHas cria. MarHUTOMSTKHE U MarHUTOXKECTKHE
MaTepHabl.

DONeKTpOMarHuTHasT WHAYKOUS. OJIEKTPOMAarHUTHBIE — KOJeOaHWUs.
CBobOoHBIC " BBIHYX/ICHHBIC KoJeOaHusl. Pesonanc.
DNeKTpoMarHuTHass WHIyKnus. 3akoH @Dapanes. mpaBwio Jlenma.
[epemennsiii Tox. Tpancdopmatopel. Toku @yko. CamouHIyKIHS,
O/JIC, uHnykTUBHOCTH. Y paBHeHHs MakcBena.

OnTuka

CBer Kak oaJIeKTpOMarsurtHass BosHa. lloryomenue cBera. 3akoH
Byrepa. ®oToaddext: BHEmHNI 1 BHyTpeHHUH. 3aKOHbI HoTO3heKTa.
Kpacnas rpannna ¢orosddexra. XumMuUecKoe AEHCTBHE CBETA.
[NapaukoBsrit 3 dexr.

Otpaxkenne wu mnpenomienue. Harepdepennms. KorepeHTHble
WCTOYHUKHU U METOABI UX MOJIyYeHHS. Y CIIOBHSI HHTEP(EPEHIHOHHOTO
MakCUMyMmMa ¥  MUHUMyMa. VHTepdepeHIMOHHbIE  KapTHHBI,
CO3/aBaeMble Pa3IMYHBIMH HCTOUYHMKaMH. Judpakuus ceera u e€
nposiieHus.  Judpaknuonnas pemérka. YCIOBHS MaKCHMyMa,
MuHuMyMa. EcrectBenublii cBer. I[lonmsipu3oBaHHBIA CcBeT. 3aKoH
Maroca. BpatieHue miockocTa KoineOaHui MOISpU30BaHHOTO CBETA.
IIpunnun nelictBus nossipuMerpa. SIBleHHE U XapaKTEPUCTUKH
TEIUIOBOTO  JIYYEHCITyCKaHHsI W JIy4eTOIJIOIEHHs. 3aKkoH
Credanabonpnmana. 3akon Buna.

ATOMHas U a1epHast
¢buznka

SnepHast mMojnenb CTpoeHHs aroma. J[MCKPEeTHOCTh 3HEPreTHYEeCKHX
cocrosiHMit atoma. [loctynarer bopa. ATomHOe s1po, n3oTomnbl. CriekTp
aroMa BOJOpOaa, TpaBwio oTOopa. YpaBHenus lllpemunrepa.
PagnoakTrBHOCTB, €CTECTBEHHBIM CPOK PaJUOAKTUBHOCTU. O, P, ¥ —
U3Ny4yeHue. BiusgHuE pagMOaKTUBHOCTM Ha JKU3HEIESITEIBbHOCTh
OpraHu3MOB. 3aKOHBI paJiMOaKTUBHOIO pacnana. [leproa nomypacnana.
Cpennee BpeMs JKU3HHU. AKTUBHOCTH DJJIEMEHTA. OJIEMEHTapHbBIE
YaCTULbl, UX XapaKTEPUCTUKU. Jlyanu3m CBOICTB MUKPOUYACTHLL.




4.2. Pa3aenl TMCHMILINHLI U BUABI 3aHATHI

ouHasi hopMa oOydeHus

Ne HaunmenoBanue paszeina Jlexunonnoro| Cemunapckoro| CP Bcero,
n/m JUCITUTUTAHBI TUA TUTA 9acoB
1 2 3 4 5 6
1. | ®usnyeckre OCHOBBI MEXaHUKH 4 6 12 22
2 | MonekynsapHas pu3uka u 4 8 16 28
TEPMOJMHAMHKA
3 | DIEKTpUYECTBO U MarHEeTU3M 4 8 14 26
4 | OnTuka 2 6 10 18
5 | AtomHas u sinepHas pusnka 2 4 8 14
HUroro: 16 32 60 108
4.3. 3aHATHS CEMHUHAPCKOI0 TUIA
Ne Ne TpynoemkocTtsb
n/n pasznena Tena (uac)
JTUCIUILITN ouHast
HBI
1 2 3 4
1. 1 006 u3mepeHnn HU3NYECKUX BEITUYUH U O MOTPEIIHOCTSIX 2
HU3MEpPEHHUIA.
2 [Nonsatue cunbl. 3akonsl Hpl0TOHA B MHEPIIMATBHBIX 2
cucTeMax oTcyera.
3 Onpenenenye MIOTHOCTH TBEPIOTO TeJla MPaBUIILHOM 2
reOMEeTPUUECKON (OPMBI.
4 2 OmnpeneneHne MIOTHOCTU CHITYYHUX TeJ BOJTIOMEHOMETPOM 2
JlepmanToBa
5 OcnoBHoe ypaBHenue MKT. CrneactBus wu3 Hero. 4
Pacnipenenenue sHeprum Mo CTETEHSIM CBOOO/IBI.
BryTpeHnHss dHeprus uaealbHOro rasa.
6 Onpenenenne kodhGuIueHTa BI3KOCTH KUIKOCTH METOIOM, 2
Croxkca
7 3 N3yuenue XapaKTePUCTHK AIIEKTPOU3MEPUTEIIHHBIX 2
npubopoB. Pacuer norpenHocrei n3MepeHuit
8 DeKTpuuecKoe nojie. XapakTepUCTUKU 4
ANIEKTPOCTATUIECKOTO TOJISI:  HANPSHKEHHOCTb,
JIMHAW HaNpPsHKEHHOCTH, HATIPSHKEHHOCTD TIOJIS
ToueuHoro 3apsina. OMHOPOJHOE — ToJie, TOTEHITHA,
MOTEHIMAT  TIOJISI TOYEUHOTO 3apsi/ia.
9 W3yuenne 31eKTpon3MepUTeIbHBIX TIPUOOPOB 2
10 4 Omnpenenenne JIMHBI BOJTHBI ¢ TOMOIIBIO AUGPAKITMOHHOMN 2
pemeTKn




11 dotorddexT: BHEITHUI u BHYTPCHHUHN. 3aKOHBI 4
dotorddekra.
12 5 ®opmyna Ilnanka. Pororddexr. KBaHTOBBI MeXaHH3M 2
noryomieHus ceera. GOTOHBI.
13 SnepHast MOJieNb CTPOEHUS aTOMa. 2
Uroro: 32

4.4. llpuMepHasi TEeMATHKA KYPCOBBIX NPOEKTOB (padoT) - ne npedycmomperno OI1OII.

5. Opranusanusi cCaMmoCTOsITeIbHON PadoThI 00y4aromuxcs no fucuuminge S.1.
Tunsl caMocTosITeIbHOI PA0OTHI M €€ KOHTPOJIb

Tun camocrositeIbHO padoTel | Popma oOyueHus | Tekymuil KOHTPOIb
OuHast

[TpopaboTka MaTtepuaia JCKIHiA, 30 TECTUPOBAHUE

MOJITOTOBKA K 3aHATHAM

CamocTosTebHOE U3YYCHUE TEM 4 TECTUPOBAHUE WITH
cobeceloBaHue

Pedepar 16 cobeceroBaHHE

KonTtposnbHbIe paboThI 10 3aIuTa

BCETO YaCOB: 60

5.2. YueOHO-MeTOAuYeCKHe MATEPHAJIBI 1JIsl CAMOCTOATEIbHOI PadoThI

Mertoanyeckie yKazaHUs A CaMOCTOATENbHOW paboThl mo aucuuiuinHe Pusmka A
CTYJEHTOB OYHOW, OYHO-3a04YHON M 3a04HOM (opM OOy4YEHMs IO HAMPABIECHUIO MOJATOTOBKHU
buomnorus, / Coct. E. A. IIpockypsikoBa. — Tromens: 'AY CesepHoro 3aypainbs, 2015. — 61 c.

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSITE/ILHOE U3y4YeHHUe
1. Bonnosble mpotuiecchl. [IpogonbHble U MonepeyHble BOJIHBL. [[MHA BOJIHBI, HHTEHCUBHOCTD,
YPaBHEHUE BOJIHBI.
2. 3ByK, HHPA3BYK, YIbTPa3BYK, XapaKTEPUCTHKH 3BYKa. Vcronbp30BaHne aKyCTUYECKIX BOJH.
KorepenTHasie BoimHbl. OTpakeHUE 3ByKa.
3. DneMeHTHI celuaIbHON TEOPUU OTHOCUTEIBLHOCTH.
4. CtpoeHue xuakocteil U TBepAbIX Ted. OCOOEHHOCTH CTPOEHUS KUIKOCTEH M TBEpABIX TEI.
BHyTpeHHee MoJeKyIsIpHOe JaBJIEHHUE B KUIAKOCTH.
5. ®a3zosble npeBpaiieHus. Hacwlmennslid nmap. /laBnenue HachlllleHHOTO mHapa. Kpurtuueckas
TeMieparypa. AGCONIOTHas, MaKCUMallbHasl, OTHOCUTEIbHAS BIaKHOCTh. TOUKa POCHI.
6. [lnaBneHue u KpucTawm3anus. Bo3ronka.
7. 2-e HauaJI0 TEPMOAMHAMUKHU. DHTPONUS. 3-€ Hayaslo TEPMOJIUHAMHKH.
8. DnexTpoMarHUTHas HHAYKIKS. DIIeKTpoMarHuTHbIe Konebanus. CBOOOIHBIE U BBIHYKICHHBIE
KoJIeOaHus.
9. Ilepemennsiit Tok. Tpanchopmaropsl. Toku dyko. Camounaykuus, IJC, UHIYKTUBHOCTb.
VYpaBuenust Makcsemna.




10.

3akon Mamroca. Bpamenue miockoctu kojie0aHu MOSIpU30BaHHOTO cBeTa. [IpuHiun

neiictBus nosgpumerpa. 11. DneMeHTapHble YacTHIbl, UX XapaKTEPUCTUKH. Jlyanusm CBOMCTB

MHUKPOYACTHUI.

5.4. Tembl pedepaTon

©CooNo GO wNRE

NN R R R R RRBRRR R
WNEFP,OWOWWOWNOOOUNWNEREO

PoJib HOBBIX TEXHOJIOIUH B pa3BUTUH OOLIECTBA.
Hctopus pa3BUTHS KIIACCUYECKOW MEXAHUKH.
Mup AUCKPETHBIX 0OBEKTOB — MEXaHMUECKUX YACTHII.
Cuibpl MHEPLMHK U KJIACCUYECKasi MEXaHMKa.
I'mpockomnsl U UX IPUMEHEHHE.
Hcnosib30BaHne 3HEPTUM BETPA.
[Tpumenenne BUOPOBO3CHCTBUI.
Bo0300HOBIIsI€MbIE HCTOUHUKHU SHEPTUH.
Bognoponnas sHepreruka.
. HeTpagunmonHble METO/IbI aKKYMYJIUPOBAaHUS YHEPTHH.
. 'mapoauHamMuyeckas HeyCTOMYUBOCTD XKUIKUX CPENl.
. DHEPreTUYECKUE PECYPChl MUPOBOIO OKEaHa.
. MarautHas 00paboTKa BOJIBI.
. IlepcrieKTUBBI UCIIOJIB30BAHUS MAJIBIX THAPOIIEKTPOCTAHIIUH.
. BubparnonHsie TeXHOIOTUH.
. Pe3oHaHCHBIE N3MEpUTEIBHBIE METOIUKH.
. Ucnonp30BaHne BOJIHOBBIX IPOLIECCOB B COBPEMEHHBIX TEXHOJIOTUSIX (YAapHas BOJIHA).
. Mcrionbp30BaHue SBJIECHUM IEPEHOCA B COBPEMEHHBIX TEXHOJIOTHYECKUX ITPOLIECaX.
. Teopus B3peiBa. [Ipumepsl ee UCIOIB30BaHUS.
. Cunepreruka. KoHuenmys caMoopraHu3anui.
. CuHepreTrka v 5)KOHOMHKA.
. Ourponus. Uneu U. Ilpuroxxuna v ux npuMeHeHHe.
. OHeprud. OHTponMs.  XUMHUYECKMM NOTEHIMATl U TEPMOJUHAMHUYECKAS
TEOPHSI XUMUYECKOTO CPOJCTBA.

24. IlpuMeHeHHe TETIOBBIX HaCOCOB.

25. DHeprusi OMOMacchl.

26. SIBnenus nepenoca: qud@ys3us, TEIUIONPOBOTHOCTH, BHYTPEHHEE TPEHHE.

27. DNeKTpOoCTaTUIECKHE TIPUCIIOCOOJICHHS U YCTPOICTBA.

28. CBs13b (DM3UKHU C €CTECTBEHHBIMU HayKaMH.

6. @DOoHI OLEHOYHBIX CPeACTB /JIA IPOBEIeHHU IPOMEKYTOYHOH AaTTeCTALUH

00y4arouUXcs Mo JUCHHUILIHHE

6.1 IlepeuyeHb KOMIETEHIUI W OLEHOYHbIC CPEACTBA HMHAMKATOPA [I0CTHKCHUS

KOMITeTEeHIUI
Koo [Iepedens mmannpyemMbIX HanmenoBanue
WNHaukaTop AOCTHKEHUS
KOMNnemeHyuu pe3yabTaTOB OOYYEHUs 10 | OLIEHOYHOI'O CPEACTBA
KOMIIETEHIINHU
JUCLUTIIINHE




NN1-2omk-1 Ucmomsiyet

3HAHUS OCHOBHBIX
3aKOHOB bn3uKy,
OIIK-1 HEO0XOIMMBIX JUIST

pellieHHs TUTIOBBIX 3a/1a4 B
obnactu mpoheCCUOHANBHOM

JCATCIIBPHOCTH

3Hambsv:

- CoBpemeHHbIe
¢u3ngeckre TpeAcTaBiIeHUsT 00
OKPYXaIOIIEM YeJI0BeKa
COBPEMEHHOM Mmupe. -
OyHnnameHTaIbHbIE (U3NUECKHE
MOHATHSA; 3aKOHBl M SIBJICHHS;
TPaHUIBl WX TPHUMEHUMOCTH. -
Hasnauenue W NPHHIMITBI
IEUCTBHUS Ba)KHEHIIINX
¢du3nyeckux NpuOOPOB. ymemsp:
- OOBSICHATE ~ OCHOBHBIE
HaOMoaeMble  MIPUPOJAHBIE U
TEXHOT'€HHbIE SIBIICHUS "
3¢ deKTH c TTO3HUIIAN
(byHIaMEeHTaNbHBIX (QU3NYECKUX
NpeACTaBICHUN.

-PabGorate ¢ ammapaTtypoit s
bu3nyecKknx HCCIIeIOBAaHHH.
[IpoBoauTth ¢$usnaeckuit
SKCTIEPUMEHT M OIICHUBATh

Tect

MOTPCIIHOCTD HSMCPCHHﬁ.

6n1a0emp:

- Hasrsixom NPOBEACHUS
(GU3UYECKOro IKCIIEPUMEHTa, B
TOM qHcie MPaBUIBHO
9KCIUTyaTHPOBATh OCHOBHBIE
npubopsl U 00OpyZOBaHHE B
COBPEMEHHOMN (usngeckoit
nabopaTtopuu.

6.2. llIkaJanl oneHNBAHNA

IxaJjia oueHMBaHUs TECTUPOBAHMS HA 3a4eTe

% BBINOJHEHUS 3aJAHUS PesyabTar
50 -100 3aYTEHO
meHee 50 HE 3a4TE€HO

6.3. TunoBblie KOHTPOJIbHBIC 3aIaHUA WX UHBIC MaTEPUAJIbI Vka3aHbl

B IIPWJIOXKEHUH 1.

7. IlepeyeHb OCHOBHOI M J0NOJHUTEIbHON y4eOHOH JUTepaTyphbl, HEOOXOAUMOI A5

OCBOCHMS JUCHHUILUIMHBI a) OCHOBHAS JIUTEpaTypa
1. TanwueikoBa-bymkeBuu, WM.M. ®usnka: yueOnuk. B 2 4. Y. 1. Mexanuka. MonexynspHas
¢u3uka u TepMoMHAMUKa. DiekTpudecTBo U MaruetusM / W. U. TanuibikoBa-bymkesuy. — 2-
€ wu3n., ucnp. — MuHck: Bemmiimas mkona, 2014. —303 c¢. .— Pexum npocryna:

http://e.lanbook.com//.— DBC «Jlauby.




2. TamueikoBa-bymkesuu, W.W. ®usuka : yuebnuk. B 2 4. U. 2. Onruka. KBantoBas ¢usuka.
Crpoenue u puznueckue cpoiictpa Bemectna / 1. U. TambikoBa-byikeBud. — 2-¢ u31., UCHp.
— Munck: Bemmaiimas mxkoia, 2014. —232 c.

3. JlorynoBa, 3. B. Ilpaktukym no ¢usuke : yueobnoe mocodue / O. B. JlorynoBa. — OMCK :
Owmckuit 'AY, 2022. — 87 c. — ISBN 978-5-89764-833-7. — TekcT : 2JIeKTpOHHBIH //
Jlans : anekTpoHHO-O0nOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/136149 6)

JOTIOJTHUTEIbHAS JIUTEPATypa

1. Tpodumona, T.1. COopHuK 33124 10 Kypcy pusuku: yded.mocodue. — M.: Bricmias mkoa,
1991. - 303 c.:u.

2. bnoxuna, M.E.PykoBoacTBO K 1a00paTOpPHBIM paboTaM 10 MEAUIUHCKON U OMOIOTHYEeCKOi
¢busuku: yuebd.mocodbme / M.E.boxuna, N.A. Dccaynosa, I.B. MancypoBa. — M.: [poda,
2002. — 288 c.:um.

3. Bomawskenmreiin, B.C. CoopHuk 3a1a4 1o obmemy kypcy ¢uszuku / B.C. BoabkeHmTen. —
CII6.: Kamxnsiit mup, 2007.- 328 c.: ui.

4. T'pabosckuii, P.1. Kypc ¢pusuxu: yauednoe nocooue/ P.U.I'pabosckuii. — CIIO.: Jlans, 2012. —
608 c.

8. IlepeueHb pecypcos HH(OPMALMOHHO-TEJIEKOMMYHMKALMOHH O ceTn
"HurepHer" - Jlekuun no ®Puszuke [DIAEKTPOHHBIM pecypc] — peXuUM JocTyna:
https://www.youtube.com/channel/UCoFET4xcduyXFGdAjnWG8yw
— Jlekuun no  Dusuke [DNeKTpOHHBII  pecypc] —  peXuUM  JOCTyIa:

https://Imstest.gausz.ru/enrol/index.php?id=2745

— DnekTpoHHO-O0nbmnoTeunas cucrema «Jlauwy (http://e.lanbook.com/),

— DnekTpoHHO-O0MOIMOoTeuHas cuctema «IPR-booksy (http://www.iprbookshop.ru/);
9. MertoauyecKue yKa3aHus JJIs1 00y4aroUMXCcsl 110 0CBOECHUI0 THCIMIIIAHbI

1. ®wusuka: YuebHOE MocoOHe MO BBIMOJIHEHUIO KOHTPOIBHBIX PaboT [DNeKTPOHHBIN BapUaHT]
/ Cocr. I1. A. Tlpokomios, E. A. IIpockypsikoBa. — Tromenn: 'AY Ceepnoro 3aypansbs, 2017.
-125¢c.

2. IlpockypsikoBa, E. A. ®u3uka s5ieMeHTapHBIX YacTHUIl: y4eO. mocodue as c.-X. By30B/ E. A.
IIpockypsikoBa. — Tromens: 'AVC3, 2013.- 104 ¢

10. ITepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHIl
1. Onepanmonnas cucreMa Windows (JTUIIEH3MOHHO-TIPOrPAaMMHOE 00ECTICUEHHE)
2. IMaker mpuxiagaeix nporpaMm MS Office 2007 (yHUBepCcHUTETCKAs TUIICH3HS)
3. OUOC Moodle

11. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCIUIIMHBI
1-23 JlaGoparopusi ONTUKM: YCTaHOBKA Ui M3MEPEHMs JUIMHBI BOJHBI. JAU(paKIMOHHAS
peleTKa, 3JIeKTpUIecKas JaMIia, MUKPOCKOI, CTEKJISTHHBIE IIACTUHBI, MUKPOMETP, BaKyyMHBIH
(GOTOdTIEMEHT, JTAlOHHAS JIAMIIOYKA, ONTHYECKash CKaMbs, MHKpPOAMIIEPMETpP, BOJIBTMETD,
MOTEHIIMOMETP, COeTMHUTEIBHBIE TPOBO/IA.

1-24 JlaGoparopusi 3JEKTPOCTATUKH U DJICKTPOJAWHAMHUKH: aMIEPMETPhl, BOJIBTMETPHI
Pa3IMYHbIX BUJOB, TOTEHIIMOMETP, BOJILTMETP, aMIIEpMETP, COMPOTUBIIEHNE HArpy3Ku (peocrar),
KITt04, uctoyHuk nuranus 200 B, manTtorpad, peocraT, Kiroy, 30H], UCTOUHUK nuTanus 50 B,


https://www.youtube.com/channel/UCoFET4xcduyXFGdAjnWG8yw
https://www.youtube.com/channel/UCoFET4xcduyXFGdAjnWG8yw
https://lms-test.gausz.ru/enrol/index.php?id=2745
https://lms-test.gausz.ru/enrol/index.php?id=2745
https://lms-test.gausz.ru/enrol/index.php?id=2745
https://lms-test.gausz.ru/enrol/index.php?id=2745
http://e.lanbook.com/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/

TEPMHUCTOpP, Mara3uH COMPOTUBICHHUS, TEPMOMETp, TaJIbBAHOMETP, KIIOY, TIOTCHIIMOMETD,
AJEKTpUYECKasl IUIMNTKA, TAHT€HC - TajlbBaHOMETpP, MOTEHI[MOMETP, MEepPeKIIoYaresib, KOMIAc,
ucTtouHuk Toka 50 B.

1-18 JlaGoparopusi MeXaHUKH U MOJICKYJISIpHOU (u3uku: [Ipubopsl Mo onpeneneHnto IIOTHOCTH
TBEPOTrO Tena (aABTOPCKOE UCIIONHEHUE), 0 U3YYECHUIO KOJICOATEIbHOTO ABMKEHUS (aBTOPCKOE
UCIIOJIHEHUE), 110 U3YUYCHUIO BPAIlaTEIIbHOTO JIBUKEHHS (aBTOPCKOE MCIOIHEHHE), IO U3yUYEHHUIO
BpalllaTeIbHOrO JIBIKEHHUS (aBTOPCKOE HCIOJIHEHUE), IO OMPENEICHUIO SBJICHHS BS3KOCTHU
KHUIKOCTH, KOIPPHUIHCHTA TOBEPXHOCTHOTO HATSHKEHUS )KUIKOCTH (aBTOPCKOE UCTIOTHEHHE).

12. Oco0eHHOCTH OCBOEHHS JUCHMILIMHBI 151 HHBAJIU/I0B H JIMI C OTPAHHYEHHBIMH
BO3MOKHOCTSIMHU 310POBbSA

OOyuenne OOy4arOmMXCsl C€ OTPAaHUMYCHHBIMH  BO3MOXHOCTSIMH  37I0POBbSI  TIPH
HEOOXOJMMOCTH OCYLIECTBISIETCS Ha OCHOBE aJanTHpPOBAHHOM paboyeil mporpamMmbl ¢
UCIOJb30BAHUEM  CIEIHAJIbHBIX METOJOB OOydYeHHMs H JAUJAKTHUECKUX  MaTepuallos,
COCTAaBIICHHBIX C YYe€TOM OCOOEHHOCTeH NCHXO(HU3MUECKOTO Pa3BUTHUS, WHIUBHIYaTbHBIX
BO3MOKHOCTEH U COCTOSIHUSA 30POBbS TAKMX 00ydaroumxcs (00ydarouierocs).

B nensix ocBoeHus yueOHOM IporpaMMbl AMCLHUIUIMHBI MHBAJIUIAMU U JIMIJAMU C OTPAHUYECHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI 00€CIICUNBACTCS:

. JUI. MHBAJIUIOB U JIMI[ C OIPAaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbsSI IO 3PEHHIO:
pasMelieHre B JOCTYIHBIX I OOYYarOIINXCsl, SIBIISIOLUIMXCS CICTIBIMH WM CIa0OBUISIINMH,
MecTax U B aJalTUPOBaHHON (hopMe CIIPaBOUHON HHPOPMALIMU O PACIIMCAHUM YUEOHBIX 3aHATHI;
MIPUCYTCTBUE ACCHUCTEHTA, OKAa3bIBAIOUIETO OOydYalomeMycss HEOOXOAMMYIO ITOMOIIIb; BBITYCK
aJIbTepPHATUBHBIX ()OPMATOB METOJMYECKUX MATEpUAIOB
(KpynHBINA PUQT WK ayauodaiiiien), KCIIOIL30BaHNE Bepcuu caiiTa mis cnabosuasammx DbC IPR
BOOKS u cneunansHoro moOunbHoro npuioxenus IPR BOOKS WV-Reader (mporpaMmel
HEBU3YaJbHOTO JOCTYNa K WHPOPMALWHU, TNpeIHA3HAYEHHOW JUii MOOWIIBHBIX YCTPOMCTB,
pabotaronux Ha omnepanuoHHoi cucreme Android m i0S, xoropas He TpeOyeT clenuanbHO
o0y4eHHOro accucreHTta, T.K. Joau ¢ OB3 mo 3penuto paboTalOT CO CBOMM YCTPOWCTBOM
MIPUBBIYHBIM CITOCOOOM, UCIOJIB3YS CIIEIHATbHBIC ITATHBIE TIPOTPAMMBI [T HE3PSIHX JIIOJIEH, ¢
koTopbiMi [PR BOOKS WV-Reader umeer noiHyto COBMECTUMOCTB);

. JUIe MHBAJIMJOB W JIMI C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3/I0pPOBBSI IO CIIYXY:
Ha/IJISKAIIMMHU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHIE HH(POPMAIINH;

. JUIs MHBAJIMJOB UM JIMIl C OIPAaHMYEHHBIMH BO3MOXHOCTSMM 370POBbS, HMMEIOIIUX
HapyIIEeHHUs] OMOPHO-ABUTaTEIFHOTO amiapara: BO3MOXKHOCTh OECIpEnsTCTBEHHOTO JO0CTYyIa
o0yyaromuxcs B yueOHbIE TOMEIICHUs, TyaJeTHble KOMHAThI U Jpyriue NOMeIIeHus Kadeapsl, a
Takke MpeObIBaHNE B YKa3aHHBIX MOMEIICHHUSX.

OO6pa3oBaHue 0OYdYaIOUIMXCS C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbsSI MOXKET OBITh
OpPTaHU30BaHO KaK COBMECTHO C IPYTMMHU OOYYArOMIMMUCS, TaK U B OTACIBHBIX TPYIaxX WIHA B
OTJENBHBIX OpraHu3ausX.
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KOHTPOJIBHBIE 3AJIAHUS U UHBIE MATEPUAJIbI OIIEHKHA
3HAHMI, yMEeHUI, HABBIKOB M (WJIM) ONBITA 1eSITeJIbHOCTH, XapaKTepu3yomme

ITAIlIbI (l)OpMI/IpOBaHI/IH KOMHeTeH]_[I/Iﬁ B IIpouecce OCBOCHUA NTUCHUITJIMHBI

DOH3HKA
Bonpocsl k 3a4ery

Koowt
Bonpocwi k 3auemy
KOMnemeHyuu
1. Mexanndeckoe IBHKeHUE. BUAbl MEXaHUYECKOTO ABUKECHUS.
2. CKOpOCTb U YCKOPEHHE MPH MOCTYIMATEIHHOM U BpalaTeIbHOM
IBUKEHUSIX. CBSI3b MEX]y JIMHEWHBIMH U YTJIOBBIMU XapaKTEPUCTUKAMH.
3. Cuibel. Bunpe! cui. 3akonsl HeroToHa.
4, Nmnynbe. 3akoH coxpaneHus umnyiibca. MomeHT cuiibl. MHepuus
TOYKH, Tena. Teopema LlTelinepa.
5. OcHOBHOE ypaBHEHUE IUHAMUKH BPAIIaTeIbHOTO JTBUKCHHUS.
6. KonebarenbHoe ABMKEHUE, €T0 XapaKTePUCTUKU. BhIHYX/I€HHbIE
OIK-1 kosneOanus. Pezonanc.
CrHocoGen 7. Pabota, MOIIIHOCTB, SHEPTHsL.
pemars 8. [Tonnas sHeprus. 3aKOH COXpaHEHUs] YHEPTHH.
THTIOBBIC 9. Mexanuueckre BOJIHbI. Bujibl BOIH. YpaBHEHHE BOTHBI. AKYCTHKA.
3afiaqn 10.  T'mapoaspoanrHaMHKa.
1p Oq)eCCI:IOHa 11. Ocnogueble nonoxxerust MKT. OcnoBroe ypaBuenne MKT.
1e HTH;I;(I){I/:) CTH 12. Wneanshbiii ra3. Ypasuenne MenneneeBa — Knaiinepona. M3onponeccsl.
ma ocuoge | 13- Tepmomunamuueckue napamerpsl. BuyTpennss sneprus. Temnora u
3HAHUI paborTa.
OCHOBHBIX [ 14, 1,2 3akoHBI TepMOAMHAMUKU. OOpaTUMbIe U HEOOPAaTUMBIE POLIECCHI.
3aKOHOB KH}I
MaTeMaTH4YecK . .
X I 15. CBolicTBa )XMJIKOCTEH, KaWUISIPHBIE SIBJICHUS.
ccrectrennnx | 10-  Kpuctamibl, 1eeKTbl KpUCTAILIOB, TEIIOEMKOCT TBEPBIX Teil. 17.
HayK C DNEeKTPUUECKUN TOK B METAJUIAX, B MOJIYIPOBOAHHUKAX, B AIEKTPOJINTAX.
npuMeHenuem | 18. DIEeKTPOCTATHYECKOE TOJIe, €r0 XapakTepucTuku. 3akoH Kymona.
uHpopManuoH | Teopema 'aycca.
HO- 19.  IIpoBOAHMKH B JIEKTPOCTATUYECKOM MOJIE. DIEKTPOEMKOCTh
KOMMYHHKAIU | poBogHuKa. KOHIEHCATOPBI.
OHHBIX 120, Jlmomexrpuku. ITonspusanus MdMeKTpUKOB. BHtsl monspusarmm.
TEXHOIOTHN | TlyypekTpudeckast IPOHUIIAEMOCTb.
21. [Tonsitue conpoTtuBiienns. 3akoH OMa i1 y4acTKa IEIH.
22. 3axon Oma mns nenw, coaepxkaiieit 3J1C. TemmoBoe nelcTBrE TOKA.
3akoH /[>oyinst — JIenna.
23.  IlomympoBOIHUK M €r0 CBOWCTBA. BHIBI IPOBOIUMOCTH
IIOJIYTIPOBOTHUKOB.
24.  DJEKTpUYECKHH TOK B Ta3ax.
25.  MarnuTHOE 1oJie, €r0 XapaKTepUCTUKU. 3aKOoH Ammepa.




26.  JleiicTBME MarHUTHOTO TIOJISI HA TIPOBOJHUK M 3apsijl, CHiia AMIiepa u
cuna JlopeHuna.

28.  BemiecTBO B MarHUTHOM TI0JI€, IMAMarHeTHKH, TapaMarHeTHKH,

beppoMarHeTUKH

29. Nunyknus [IMII. 3akon buo — Caapa - Jlamnaca.

30. OnextpoMaruuTHas nHAyKuus. Camonnaykuus. Oneitel apanes.

NHIyKTUBHOCTS.

31.  IlepeMeHHBIH TOK, 3IE€KTPOMArHUTHBIE KOJICOAHHS.

32. Orpaxenue U npenomiieHue ceera. [lomHoe OTpaKCHHE
u

UCIIOJIb30BAHUE ITOTO SIBJICHUS B ONITHYECKUX MTPUOOpax.
33.  Hurepdepenuus cera. Mcnonp3oBaHue JaHHOTO SBICHUS.
34.  udpaxmus cera. Audpakuuonnsiii cnekrp. Judpakumnonnas

perieTka.
35.  Jlucmepcus cera. CriekTpsl. CEKTpaibHBIA aHAIU3.

36.  Ilormomenue cBera. YnbTpadHoiIeTOBOE U YIBTPAKPACHOE H3ITYUCHHUS.
37. TennoBoe nznyuenue. 3akon Kupxroda, Crepana-bonpiimana, Buna.
38.  KBaHTOBBIN MeXaHHW3M H3Ty4eHHUs (TIorIomnieHus ) cBeta. Dopmyna
IInanka.

39.  @oronsl. Potorddext. YpaBaenue DitHmreriHa 11t GoToddexTa.
40. Mogenu aroma. [locrynater bopa. IIpunuun [aynu.

41.  Jlromunecuenuus. IIpasuno Crokca. 3akon Basuiosa.

42.  PeHTreHOBCKOE M3Iy4YeHHE, ero GUu3nYecKue 1 OMOIOTHYecKue
CBOMCTBA.

43.  JlazepHoe u3inydeHue, ero puandyeckue u OMOIOTHYECKIe CBOMNCTRA.
44.  CoctaB u cTpoeHue sapa. SaepHblie peaKkiuu.

HpnMepm,le 3aa4M OAJd MOATOTOBKHU K 3a4YeTy

1. HukenunoBas mnpoBosioka mmHOM 100M m tuiomaaeio momepedHoro cedenust (.5 MM?

BKJIIOYEHA B 1IeNb ¢ HanpsbkeHuem 127 B. Onpenenute cuity Toka B HEH.

2. Jla mpoBonnuka conporuBieHneM R1=1 Om, R2=3 Om coeauneHsl nmocneaoparenbHo. Cua
Toka e [=1 A. OnpenenuTs CONMPOTUBIICHUE TSN, HAMIPSKEHUE HA KaXKIOM MTPOBOTHUKE
Y TIOJTHOE U TIOJTHOE HAINPSDKEHUE BCETO y4acTKa IIeTH.
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Kakyio paboty coBepuiaer »siekTpoABUTarenb 3a | 4, eciadM cuja TOKa B IeNu
anekTpoaBurarens 5 A, HanpsbkeHue Ha ero kinemmax 220 B? KITJ[ nqsurarens 80%.
Nmeercst anexTpuyeckas Jiamma, paccudTaHHas Ha TOoK MoiHocTeio 100 Bt. ExenneBHo
JaMIia TOpuT B TeueHue 6 4. Haiitm pabory Toka 3a oauH mecsi (30 gHEH) U CTOMMOCTD
n3pacxoaoBaHHOU dHeprun npu Tapude 30 k. 3a 1 kBru .
[Toe3n uepes 10 ¢ mocie Havana ABMKEHUs mpuoodperaet ckopocth 0,6 M/c. Uepes kakoe BpeMs
OT HayaJa JABMKEHHS CKOPOCTh M0€3/1a CTaHEeT paBHA 3 M/c?
Cuna 60 H coobmaer texny yckopenue 0,8 m/c?. Kakast ciiaa cooOIIUT 3TOMY Telly YCKOPEHHE
2 m/c??
Kaxkoe konnyecTBO BelecTBa CoJiepKUTCs B raze, eciu rpu nasienuu 200 kIla u remrepatype
240K ero oowem pasen 40 n?

Kaxoif MarHUTHBIN NOTOK BO3HUKAET B KOHType MHAYKTUBHOCTHIO 0,2 MI'H npu cuie Toka
10 A?
Haittu KIIJ[ peryara nognumaromero rpy3 maccoir 500 kr Ha BwICOTy 4 MeTpa, €cCiu
3aTpaueHHas pabora pasua 25 000 Ix.
PaccunTaiiTe pa6oTy ne6GeKH IpH MoabeMe OpeBHa Maccoii 120 KT Ha BBICOTY 3 M°.
HaiimuTe Bec Tpy3a 00beMOM 5 M° ¢ TIIOTHOCTBIO ApeBecHHb 800 Kr /M°,
[lepByt0 MOJOBHHY BpEMEHU CBOETO JABUKEHHSI aBTOMOOWIIb JABHUTajics co cKopocThio vi=80
KM/4, @ BTOPYIO TIOJIOBUHY BPEMEHHU - CO CKOpOCcThIO v2=40 kM/4. KakoBa cpenHsisi CKOPOCTh V
JIBUKEHHSI aBTOMOOUJIS?
Tenmo mamaet ¢ BeIcOTH h = 19,6 M ¢ HavanbHOU cKkopocThio Vo=0. Kakoii myTs IpoHIeT TeI0
3a nepByro U nocieaHow 0,1 ¢ ceBoero ABUKeHUS?
Koseco BpamiaeTcs ¢ yriaoBsIM yckopeHneM 2 pan/c?. Uepes Bpems t= 0,5 ¢ mocie Hauana
JBUKEHUS MTOJTHOE YCKOpEeHue Koseca a=13,6 cm/c? . Haiitu paauyc R koneca.
[apuk BCIUIBIBAET C MOCTOSIHHONW CKOPOCTBIO V B JKUAKOCTH IJIOTHOCTh KOTOpOH B 4 pasza
OoJIbIIIe MIIOTHOCTH MaTepHaia mapuka. Bo ckonbko pa3 cuna TpeHust Frp, neiicTByromas Ha
BCIUIBIBAIOIININ MIAPUK, OOJBIIIE CHIIBI TSDKECTH mg, NEHCTBYIONIEH Ha 3TOT MApUK?
Ha koHIax BEepTUKAIBHOTO CTEp)KHSI YKpeIUIeHbl JBa TIpy3a. LleHTp Macc 3Tu rpy3oB
HAXOJUTCSI HUXKE CePEIUHBI cTepkHsI Ha d=5 cm. HaliTi nimHy cTepikHs, eCu U3BECTHO, UTO
MepHOJ MAJIbIX KOJEOAHUN CTEp)KHS C IPy3aMU BOKPYT TOPU3OHTAJIBHON OCH, MPOXOJAIIeH
gepes ero cepequny, 1=2 c¢. Maccoll cTep>kHsl IO CpaBHEHUIO C Maccoil rpy30B NpeHeOpeyb.
Haiitu yrimoByto cKOpoCTh: a) CYyTOYHOTO BpalieHus: 3emiin; 0) 4acOBOW CTPEJIKK Ha Yacax; B)
MUHYTHOM CTpENKM Ha dYacax; T') HMCKYCCTBEHHOTO CIYTHUKa 3eMIH, JBIKYIIErocs IO
KpyroBoil opbute ¢ mepuoaom BpameHuss T = 88 muH. KakoBa nuHeiiHass cKopocTb V
JBYDKEHUS 3TOI'0 UCKYCCTBEHHOT'O CITYTHUKA, €CITH U3BECTHO, YTO €ro OpOUTa pacloiokeHa Ha
paccrosiHun h =200 KM OT HOBEPXHOCTH 3eMIH?
Touka ABMXKETCS MO OKPYXHOCTH paguycoM R = 10 cM ¢ NOCTOSHHBIM TaHT€HUHUAIBHBIM
yckopeHueM at. HailiTu HopMmanbHOe yckopeHHe an TOukd udepe3 t=20 c mocie Hauana
JBUKEHHSI, €CITH U3BECTHO, UTO K KOHITY MSATOT0 000pOTa MOCie Havasa JABMKEHUsS TUHEHHAs
CKOpPOCTb TOUKH paBHa v=10 cMm/c.
K nutn moxsemen rpy3 maccoit m = 1 kr. Hailitu cuny HatsbkeHust HUuTH T, ecnmiu HUTH ¢
TPY30M: MOJHMMATE C YCKOPEHHEM a = 5 M/c2; OIyCKaTh C TeM JKe yCKOpeHHeM a = 5 m/c?.
Baron maccoit m = 20 T. ABMXKETCS paBHO3aMEJICHHO, UMesl HadaJlbHYI0 CKOPOCTh V0 = 54
KM/4 1 yckopenne a = -0,3 m/c?. Kakas cuma Topmoxenus F neiictyer Ha Baron? Uepes kakoe
Bpems t BaroH octaHoBuTcs? Kakoe paccTosiHME S BaroH MPOWJET 10 OCTAHOBKH?



21. HeBecoMbIii OIOK YKpEIUIEH B BEPIIMHE JIBYX HAKJIOHHBIX IUIOCKOCTEH, COCTABIISIFONIUX C
ropuszoHToM yribel 30° u 45°. T'upu 1 u 2 onuHaKoBOM Macchl m1= M2 = 1 Kr cOeAMHEHBI
HUTBIO U NIEPEKUHYTHI uepe3 O1ok. HaliT yckopeHue a, ¢ KOTOpPbIM JIBUXKYTCSA TUPH, U CUITY
HatTspkeHust HUTH T. TpernueM rupb 1 1 2 0 HaKJIOHHBIE MIOCKOCTH, a TAKXKE TPEHHEM B OJIOKE
peHeopeyb.

22. Yenosek Maccoit m1 = 60 Kr, OEryIimii co CKOPOCTBIO V1= § KM/, TOTOHSIET TEIeKKY MacCon
m2 = 80 Kr, ABMXKYIIEHCS CO CKOpPOCTBhIO V2 = 2,9 KM/4, U BcKakuBaeT Ha Hee. C Kakou
CKOPOCTBIO U GyzieT aBHTaThes Tenexkka? C Kakoil CKOpoCThIOo U GyIeT JBUraThes TENeKKa,
€CJIM YeJIOBEK Oexalt e HaBcTpeuy?

23. Kamens maccoii 0.5 Kr, MIpUBSI3aHHBIN K BepeBKe JHHOM 1=50 cM, paBHOMEPHO BpamiaeTcs B
BEPTUKAJIIBHOM TIOCKOCTU. HatskeHne BepeBKM B HuU3IIeH Touke okpyxkHoctu T=44 H. Ha
KaKyI0 BBICOTY IMOJHUMETCS KaMEHbB, €CJIM BEpEeBKa 0OPBIBACTCSI B TOT MOMEHT, KOTJ[a CKOPOCTh
HarpaBJieHa BEPTUKAIBHO BBEPX

24. HaiiTu MOMEHT HMHepuud J U MOMEHT HMIylbca L 3eMHOro Imapa OTHOCUTEJIBHO OCH
BpallleHUs.

25. K obony nmucka Maccoit m = 5 kr mpuiiokeHa KacaTenbHas cuna F = 19,6 H. Kakyro
KMHETHYECKYI0 sHeprui0 Wk OyneT UMeTh AUCK Yepe3 BpeMs t = 5 ¢ mociie Havana AeCTBUs
CUJIBI?

26. Nonn3annonneie cyeTynku | eiirepa-Mromiepa UMEIOT MU B OTCYTCTBHE PaJHOAKTUBHOTO
npenapata omnpenenaeHubld "Gon". IIpucyrcrBue poHa MokeT OBITH BHI3BAHO KOCMHUYECKHUM
M3JIYYCHUEM WJIM PaJUOAKTUBHBIMU 3arps3HeHusMH. Kakoil macce pajoHa COOTBETCTBYET
(dhoH, maroniuii oTOpoC cueTUMKa 3a S C.

IIpoueaypa oueHuBaHuA 3a4eTa

3aver mpoxoauT B (opme TectupoBaHus c ucnoibzoBanueM DUMOC Moodle B
COOTBETCTBUHM C TIpaUKOM NPOMEKYTOuHOW arrectarmu. OOydarommidics JOMyCcKaeTcs K
MPOMEXKYTOUYHON aTTeCTalluu (3a4eTy) MO JUCIHUIUIMHE TPU YCIOBHH IOCEIICHUS 3aHATHH U
YCIIEIIHOT'O BBIMOJIHEHUS TEKYIIEro KOHTPOJIS B TEUEHUE CeMeCTpa, KOTOPOEe BKIIIOYACT:

— IMOJIOKHUTECIIBHBIC OLICHKHU 3a IPOMEKYTOYHBIC KOHTPOJIBHBIC pa6OTI>I;

— ycIlenHoe codeceoBaHNe MO TeMaM, BEIHOCUMBIM Ha CaMOCTOATENbHOE H3y4eHue; B
MPOTHBHOM CiIydae OOYYaIOLIMiiCS HE JIOMYCKaeTcs K MPOXOXICHUIO TECTOBBIX 3aJaHHA, 10
TIOJIHOM TUKBUJIAIIUYU BCEX 33I0JIKEHHOCTEH.

Tect B cucteme Moodle Bkirodaer 30 BonpocoB, B Ci1y4aifHOM HOpsiIKe BHIOPAHHBIX U3
Oanka BonpocoB. OOyJaroneMycs MpeoCTaBISIeTCs 2 MOMBITKA MTPOI0JDKUTETLHOCTHIO 45 MUHYT
Kaxast

Kpurtepun onenkn 3a4yera

Ornenka «3auteno/He 3auTeH0» BRICTABISACTCS CUCTEMOM aBTOMATHYCCKH COTJIACHO IIIKAJIE
OILICHUBAHMSI TECTUPOBAHUS Ha 3a4eTe.

OreHka «3a4TeHO0» BBICTABIISCTCS, €CIIM HAMIIydIIas TOIBITKA PENICHHUS TECTUPOBAHUS
XapakTepusyercs pe3ynbraToM He Hike 50%);

Onenka «He 3auTeHO» BBICTABISIETCS, €CIM PE3yNbTAaT HAWIYUIISH MOMBITKH PEIICHUs
TECTUPOBAHUS XapakTepusyercs pe3yabratoB Menee 50%.
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Bomnpocsl 1i1st cobeceioBaHUs 110 TeMaM, BBIHOCUMBIM HA CAMOCTOSITeJIbHOE 00yueHue

Bonnogsie nporneccel. [IpoaonapHbie U ONEpeYHbIE BOTHBI.
JlnvHa BOJIHBI, HHTEHCUBHOCTb, YPAaBHEHHUE BOJIHBI.
3ByK, HH(PaA3BYK, yIbTPA3BYK, XapaKTEPUCTUKH 3BYKA.
Hcnonb3oBanue akycTuueckux BoJiH. KorepeHTHbIE BOJIHBI.
OrtpaxeHue 3ByKa.
DJIeMEHTHI CEeUaIbHON TEOPUU OTHOCUTEIBHOCTH.
Crpoenue xxuakocteit 1 TBeppix Tea. OCOOEHHOCTH UX CTPOCHHUS.
BuyTtpennee MoiekyIspHOE TaBICHHUE B )KUJIKOCTH.
@da30BbIC PEBPALLECHHUS.
Hacprmennsiii nap. JlaBneHue HaCHIEHHOTO Mapa.
Kpurnueckas Temreparypa. AOGCONIOTHAs, MaKCHMAaJbHAs,

OTHOCHUTEJIbHAA

BIIQXKHOCTb.

Touka pocChl.
[InaBnenue u kpucramumzanus. Bosronka.
2-¢ HavajIo0 TePMOAMHAMHUKHU. DHTPOIMHSL.
3-¢ Ha4YaJo TepMOIMHAMHUKH.
DneKTpoMarHuTHast MHAYKIUS. DJIEKTPOMAarHUTHBIE KOJIeOaHusI.
CBoOoHBIE U BBIHYXIEHHBIE Konebanus. [lepeMeHHbI TOK.
Tpauchopmaropsl. Toku Dyxko.
Camounnykuus, 31C, MHIYKTUBHOCTb. Y paBHeHUsI MakcBesa.
3axon Mautoca.
Bpamienne miockocTH koieOaHM MOJIAPU30BaHHOTO cBera. [IpuHuum aelcTBus
MOJISIPUMETPA.
DneMeHTapHbIE YAaCTHUIIbI, X XapaKTEPUCTHKH.
Jyanusm CBOMCTB MUKPOYACTHIL]

IIpouenypa ouennBanus codece10BaAHNS

CobecenoBanre TPOBOAUTCS B (OpME HHIMBHIYAIBHOTO OINpOCa I OMpeaesICHUs
YPOBHSI OCBOGHHOCTH OOYYAlOIIMMHUCA TE€M, BRIHOCHMBIX Ha CaMOCTOsITeNbHOEe m3ydeHue. Kak
MpaBUJIO, cOOece0BaHNe MMPOXOIUT Ha KOHCyIbTamy. [IpenonaBarens 3apaHee mpexynpexaact
oOyuJaroIerocsi 0 Cpokax MmpoBefeHus: codeceoBaHus, TPeOOBAHUAX K MOATOTOBKE MaTepPHAIIOB,
3HaKOMHT C BOIIPOCAMH K COOECEIOBAHUIO.

OTBeT Ha BOMPOC CUUTAETCS MPABUIBHBIM, €CIH MO CBOEMY COJEPKAHHUIO TOTHOCTHIO
COOTBETCTBYET 3aJJaHHOMY BOIIPOCY, COJEPKHT BCE HEOOXOJHMMBIE TeopeTHuecKkne (aKkThl U
000CHOBaHHBIE BBIBOJIBI, & €T0 U3NI0KEHUE TPAMOTHOE.

Kpurepun ouenku codeceroBanust
ITo pe3ynbTatam cobecenoBaHus 00YJAIOIIEMYCs BRICTABIISICTCS OIICHKA:

«3auTeHo», eciu OOydYalOIIMKCAd OTBETHJI Ha BCE MPEAJIOKEHHBIE BOIPOCHI, MOKa3aB
XOpOIIME 3HAHUSA 10 H3YYCHHOW TeMe, MPOJEMOHCTPHPOBAT BIAJCHUE MATEPUAJIOM TIO
TEOPETUYECKUM BOMPOCAM M TPAKTHUECKUM 3aJaHUSM W/MIW JIOMYCTHJ HECYIIECTBECHHBIE
HETOYHOCTH/OIIMOKY TIPH OTBETE;



«He 3auTeHo», ecnu OO0ydYalOIIMKCA OTBETHJI HE HAa BCE MPEIJIOKEHHBIE BOIPOCHI;
MPOJIEMOHCTPUPOBAJl HEMOJHOE BIAJCHUE MAaTEpUAJIOM IO TEOPETUYECKUM BOMpPOCaM H
MIPAKTUYECKUM 33/IaHUSM U JOMYCTUII HECKOJIBKO CYIIECTBEHHBIX OIIUOOK MPU OTBETE.

3aganus 11 KOHTPOJILHOM padoThI

1. Tloe3m maccoit m = 3 -10° xr mBwxercs ¢ HavambHOM cKopocThio v = 40 KM/4.
OrnpenenuTh CPEAHIOI CUITY TOPMOKEHHUS, €CITU  [10€3]1 OCTaHaBIMBaeTcs 3a BpeMs t = 1 mun 20
c. (416 xkH)

2. Tlox meiicTBHEM KaKO# CHIIBI TATH aBTOMOOMJIb Maccoil m = 3 T Oyxaer aBurarbes: 1)
PaBHOMEPHO, 2) ¢ yckopeHneM a = 1 mM/c2? TIpunaTh cumy Tpenus, paBHoii 0,1 Beca aBTOMOOMIIA.
(2,94 xH; 5,94 xH).

3. CranpHO# TpOC MOIBEMHOTO KpaHa BeIAepxkuBaeT cuiny Hartskenus T = 5 kH. Kakoit
MaKCHMAIbHBIH IPy3 OH MOJKET HOJHATh C YCKopeHueM a =1,5 m/c?? (442 xr).

4. T'yceHWUHBIN TPAaKTOp TAHET 3a COOOM NpHUIEN MO CHEry Ina mojo3bsix. Onpenenursb
ciuny F Taru Ha Kproke TpaKTopa, ecili OH JBHXKETCS C yCKOpeHHeM a = 1,84 m/c?.

Koaddunument tpenus monozbeB o cHer W= 0,06. Macca npunena m =3 T1. (7,3 kH).

5.  Omnpenenuts CKOPOCTh BaroHa Maccod m = 25 T K Hayally TOPMOKEHUS, €CIU OH
OCTAaHABJIMBAETCS 3a BpeMs t = 2 MHUH 1oJ AericTBueM cwibl TpeHus F =4 kH. (19,2 m/c).

6. OmpenenuTh ycKopeHue a, kotopoe coodmaer Barony cuwia F = 90 kH. Macca Barona
m =18 1. Koappunuent tpenns p = 0,05. (4,5 m/c?).

7. OnpenenuTh cuiy HaTsDkeHus T kaHata npu noaseme audTa maccod m =1500 kr ¢
yckopennem a =1,8 m/c?. (17,4 xH).

8. Barou gBuKeTcs paBHO3aMENLIEHHO ¢ yckopeHneM a = - 0,5 m/c2. HaganpHas cKOpOCTb
BaroHa vo = 54 km/4. Yepe3 CKOJIBKO BPEMEHU BaroH OCTAHOBHUTCS U KAaKOW MyTh MPOHAET 110
octanoBku? (30 c; 225 m).

9. CranbHasg mnpoBojioka BblAepkuBaeT cuiny HaTsbkeHus T = 4,4 xH. C xakum
HauOOJBIINM YCKOPEHUEM MOXHO MOJHATh T'py3 Macco m = 390 Kr. mOJBEIICHHbI Ha 3TON
TIPOBOIIOKE YTOOBI OHA MPH ITOM He pasopsanack (1,46 m/c?).

10. OmpenenuTh CKOPOCTh, KOTOPYIO MONYYHT moe3n depe3 t =30 ¢ mociie Havaia
IBUKEHHS, €CIU Kod(durment Tperus = 0,02. Macca mnoes3na m=>5-10° kr, cuna taru mapososa
F=1,65 MH. (4,02 m/c)

11. DaexTpoTpakTOp ABHIKETCS CO CKOPOCTHIO L = 6,28 kM/u. Kakoii myThk NpoiaeT TpakTop
710 TIOJTHOM OCTaHOBKHU IOCJI€ BBIKJIIOUEHHS IBUTATEs, €CIIU CUjla COMPOTHUBIIEHUS cocTaiseT 0,3
cwbl TspkectH (0,52 M)

12. Onpenenutb CUIly TATM Ha KPIOKE TPAKTOPA, €CIU YCKOPEHHE, C KOTOPBIM TPaKTOp
BeaeT npuuern, a= 0,2 m/c?. Macca npunena m = 0,5 1, conporusiienne apuxennto F = 1,5 kH
(1,6 xH)

13. TlepmeHauKynspHO K CTEHKE COCyJa JeTHT dYacTuma maccoir m=4,65-102% xr co
ckopocThio V=600 m/c. OrnpenennTs UMIYIbC, MOJYYEHHBIH CTEHKON MPH YIPYTOM COYIapeHUU
gactuisL. (5,5-1072% ne)

14. IMapuk maccoit m =200 r, ABUTrasiChb TOPU3OHTAIBHO, YIAPUJIICS O CTEHKY M IPU 3TOM
cooOmrmt et mmmyse critbl | =FAt =4 He. OnpenenuTs CKOPOCTh IIaprKa B MOMEHT yapa. Y aap
cuuTath abconotHo ynpyruMm. (10 m/c)



15. OmnpenenuTh culy TATOTEHUS JBYX CONMPUKACAIOIIUXCS MEAHBIX IAPOB paguycoM R= 1
M Kasplit. IlnotrocTs Memu p =8,9-10% kr/m®. (23,1 MH)

16. Omnpenenuts yckopeHue cBoboaHoro nagenus teua Ha Jlyne. [punsares paguyc Jlyasr R
= 1740 xm, Maccy ee m = 7,33-10%2 kr. (1,61 m/c?)

17. Kakoe HampspkeHHE BO3HHMKAET B CTaJbHOM TPOCE CEUEHUEM S =7,1 cM®>  1pm
mombeMe KIETH C  yrieM  Maccoif m =1,5 T ¢ yckopeHneM a =366,8 m/c2. (790 MITa)

18. ABToMOOMIL Maccoid m =3 T OCTaHABJIMBACTCS NMPU TOPMOKEHUU 3a BpeMms t = § c,
MpoIsl paBHO3aMeICHHO TyTh S = 50 M. HaliTu HauvaiapbHYI0 CKOPOCTh aBTOMOOWJIS U CHUITY
TpeHus npu TopmoxxkeHud. (12,5 m/c; 4,68 xH).

19. Msu ynan co ckopocThio Vo=20 M/C U, YAapUBIIKCH O MOCTOBYIO, OTCKOYHII BBEPX, MPHU
3TOM CKOpOCTh ero ctama v =15 m/c. Onpenenuts U3MEHEHHE MMITYJIbCa MA4a, €CIIM MOTEpU
KHHETHYEeCKOH 3Hepruu coctaBisitoT T=8,75 k. (-3,5 kr-m/c)

20. Tpakrop benapycs maccoit m =3340 Kr IBHKETCS 10 BBITYKIOMY MOCTY CO CKOPOCTBIO
v =9 km/u. OnpenenuTh CUTy AaBJICHUS HA MOCT B BEpXHEH €ro 4acTu, eciu paanyc KPUBHU3HBI
Mocta R=146 m. (32,6 kH)

21. Hlap maccoit m = 1 Kr qBMXKETCS MEPIECHANKYISIPHO CTEHE CO CKOPOCThIO L =10 M/c 1
OTCKaKuBaeT 0e3 norepu ckopoctu. OnpeaenuTh CUry B3aUMOJICHCTBUS 11apa CO CTEHOM; BpeMst
B3aumozaeicTeusa t = 0,2 ¢c. (-100 H)

22. ]Jlns moabeMa 3epHa ma BeICOTY h =10 M ycTaHOBWIM TpPaHCHOPTEP C MOTOPOM
MomHocThio N = 4 kBT. Onpenenuts K. 1. J. YCTAHOBKH, €CJIH 32 BpeMs t=2 4 MOJHATO 3€pPHO
maccoid m=40 T (10%)

23. OmpenenuTh MOIIHOCTH JBUTaTelNs, ecad oH 3a Bpemsa t =10 4 momaer B 0Oak
BOJIOHANIOPHOM OamrHu Ha BeicoTy h=20 M Bogy o6bemom V=20 M3, K. . 1. yctanoBku 80%. (136
Br)

24. 3emcHapsz 3a BpeMs t =1 MuH. mepememaer rpyHT oobeMoM V= 1000 m>. CkombKo
SHEpPTHH 3aTpadynBaeTcs Ha nepedpocky 1 M3 rpyHTa, ecitu Bo Bpems paboThI ABHTATENs 3eMCHAPSI
pa3BuBaeT MomHOCcTh N=5,12 MBT. (307 x/[x)

25. JleGenka skckaBaTopa 3a Bpems t = 10c moTHUMaeT KOBIII ¢ 3emiieii Ha BeIcOTy h =20 M.
OmnpenenuTs MOLTHOCTH JIBUTATENEN, KOTOpPBIE IPUBOJIAT B JIBUXKEHHUE JIEOEIKY, €CITU K. I1. T M
=50 %. Macca xoBma c3emneii m =2,5T1. (61,2 kB1)

26. OnpenenuTh CUIY JAaBICHHUS aBTOMOOMIISI MacCOif m=5T Ha MOCT B BEpXHEH ero 4acTH,
eciu paauyc kpuu3Hbl Mocta R=100 M. CkopocTh ABM>KEHUsT aBTOMOOMIIA V=36 kM/u. (44,1 kH)

27. OnpenenuTs paanyc KPUBU3HBI MOCTA, TI0 KOTOPOMY JIBHXKETCSI aBTOMOOHMIIb Maccoi m
=3 1 co ckopocThio V =18 kM/4. Cuia gaBiaeHHUs aBTOMOOWIIS Ha MOCT B BepxHel ero yactu F
=26,4 xH. (25 m)

28. Kakyio MUHMMaJbHYIO CKOPOCTh B TOPU30HTAJILHOM HAMpaBJIEHUU CIIEIyeT COOOIINUTh
TeNy, HAXOJAIEMYCsl Ha TTIOBEPXHOCTH 3e€MJIH, YTOOBI OHO CTajo CIyTHUKOB 3emiu? [IpuHsThH
pamuyc 3emtn R=6400 kv, maccy m = 6-10% xr. (7,9 xm/c)

29. VCKyCCTBEHHBIN CITYTHHK OOpamaeTcss BOKPYr 3eMJIM [0 KPYroBOoH opOuTe co
CKOpOCTBIO V = 6,5 km/c. OnpenenuTs BBICOTY CIYTHHKA HaJ MOBEPXHOCTHO 3emiu. [IpuHsATH
pammyc 3emmn R=6400 kM, Mmaccy m=6-10? kr. (3060 km)

30. OmpenenuTh HEHTPOCTPEMHUTEIHHOE YCKOPEHHUE, JABIKYIIETOCS 10 KPYroBOi opOuTe
HCKYCCTBEHHOT0 criyTHUKa 3emun Ha BbicoTe h =200 kM Hax 3emueit. [IpunsaTe Maccy 3emiau m
=6-10%* kr, paguyc R= 6400 xm. (9,19 m/c?)



31. Omnpenenuth TUHEHHYIO CKOPOCTh ABMXKeHUs 3emin Bokpyr ComHia. TpaekTopuro
JBUKEHUS CUUTATh, KpyroBoil. Macca Conxua m=2- 103 kr, a paccrostnue ot 3emun g0 ConHila
R=1,5-10 m. (29,8 xm/c)

32. Omnpenenuts MOMEHT CHUJIbI, IEHCTBYIOIIUNA Ha SKOPb 3JEKTPOMOTOPA MOIIHOCTHI0 N
=1 kBT, ecii oH Bpamaercs ¢ yactotoit n =12 ¢, (-13,2 H m)

33. OmnpenenuTs 4aCTOTY BpAIEHUS IKOPS MOTOPA, pa3BUBaroIiero MomHocts N = 1,5 kBT,
ecIu MOMEHT cHJIbl M, nelicTByrommuii Ha sikops paBeH 8 H -m . (29,8 ¢?)

34. MaxoBoe kosieco ¢ MoMeHTOM uHepruu J = 300 Kr-M Bpalmaercs ¢ 4acToTon n = 25 cl.
Kakoit TopMo3simuii MOMEHT HaZ0 MPUIOKUTH K KOJIECY, YTOOBI OHO OCTaHOBHJIOCH 4epe3 t =1
MUH I10CJIe Havajaa TOPMOXKCHHS? (-785 Hm)

35. Jluck maccoil m =2 Kr KaTtuTcs 0e3 CKOJBKEHHUS M0 TOPU30HTAIBHON IUIOCKOCTH CO
CKOPOCTBIO U = 4 M/c. HaliTh KMHETHYECKYIO SHEPTHUto nucka. (24 Jx)

36. Jluck pagmycoM R =20 cM u Maccoif m = 5 kr Bpamjaercss ¢ gacToToii n = 10 ¢,
Kakoii TopM0341111ii MOMEHT clieAyeT MPUIIOKUTh K AUCKY, YTOOBI OH OCTaHOBHUJICS uepe3 t =5 ¢
nociie Hadasia Topmoxenust? (-1,26 Hwm).

37. Ompenenuth Maccy CoiHIa, 3Has CKOPOCTH ABMKCHUS 3eMIIH 110 opoute =30 KMm/C.
JluameTp opOuThI 3eMau NpuHATh paBHbiM  d =3 - 107 kM. (2 -10*° kr)

38. Juck macco m=15kru pamuycom R =20cm Bpamaercsi 1o MHEpPIHH C YaCTOTOU
n=10c?t Yepes t =5 ¢ mocme Hayana TOPMOXKEHHUs IUCK ocTaHOBHiIcS. Haiitm MomeHnT M
Topmo3ssiiedt cunbl.  (-3,77 H m)

39. OmpenenuTh 4YacTOTy BpalleHUs MaxOBOTO Kojleca B BHAE CIUIOINIHOTO JHCKa
paaunycom R=10 cm u Maccoii m = 5 Kr, ecJid o] AeHCTBHEM TOPMO3AIIEro MoMeHTa M = -2
H - M OH OCTAaHOBHIJICA IO MCTEUYEHHH BpeMeHH t= 5c.(63,7c?)

40. OpHOpOIHBINA cTepkeHb Maccod m=1 kr w mnuHOW | =1 M MOXKeT Bpamarbcs B
TOPU30HTAIIHOM TJIOCKOCTH BOKPYT BEPTUKAIBHOW OCH, POXOSALIEH Yepe3 ero CepeIuuy.
Kakoe yrioBoe yckopeHHe MOIy4YUT 3TOT CTEPKEHB M0 IEHCTBUEM BpalaOIero MoMmeHTa M
=0, H-M? (1,2 pan/c?)

41. Jluck paguycom R=20 cM u Maccoii m =5 kr Bpamaercs ¢ yacToToif n =8¢ oxono ocw,
MPOXOJAIIe uepe3 LEHTp AUCKa MEPHEeHIUKYISIPHO ero mijockoctu. Ilpu TopmoxkeHHM TUCK
OCTAHOBWJICS 110 UCT€YEHUU BpeMeHU t =4 ¢. OnpeaeanTs MOMEHT CHIIBI TPU TOPMOKEHUH M.
(-1,26 H-m)

42. CnmomrHOW MUCK pagumycoM R =15 cM 1 maccoid m = 2 Kr Bpamaercs ¢ 4aCTOTOH n =
1200 mun™ okonmo ocu, mpoxoxsdimeill yepes HEHTp AUCKA MEPHEeHAUKYISPHO €ro IJIOCKOCTH.
OnpeenuTh MOMEHT MHEPIIUHU JUCKA B er0 KMHETHYECKYIo dHepruio. (2,25-1072 kr-m?; 177 k).

43. MonoTUIBHBIA 6apabaH, MOMEHT HHepIMH KoToporo J =20 kr-m2. OnpenenuTs BpeMs
JI0 TIOJTHOM OCTaHOBKM OapabaHa moJ aeiicTBHeM Topmo3siiero momenta M = -12,6 H-m. (3 mun
20 ¢).

44. Bapaban MOIOTHMIKM Bpamaercs ¢ 4acToToil n = 180 muu™. IIpu TOpMOXEHHH OH
OCTAHOBUWJICS 110 UCTEYEHUHU BpeMeHH t = 6,3 ¢. OnpenenuTh TOPMO3SIINI MOMEHT, €CJTH MOMEHT
nHepimu 6apabana J =400 xr - M?. (-1,19 kH-m).

45. MaxoBuk ¢ MOMeHTOM uHepuu J = 40 KT M2

HAYMHAET BpAIIaThCs MOJ JEHCTBUEM
MoMeHTa cuiibl M =160 Hwm. Onpenenuts BpeMsi, B TEHEHHE KOTOPOTO YrioBas CKOPOCTh
BO3pacTtaer 10 ® =18,8 pazn/c. (4,7 c)

46. YpaBHeHHE BOJHBI UMeeT BUJI y =3 sin m (t—x/v). CxopocTs BoOiHBI V =10 M/c.
Onpenenuth aMITIUTYAy A u iepuoj T 3TOH BOJIHBI, a TAK)KE CMEIICHUE Y TOYKH, OTCTOSIICH OT
MCTOYHUKA KoeOaHui Ha paccTossHuu X=50 M, B MOMeHT Bpemenu t =5,5 ¢. (3 cm; 2 cm; 3 cm)



47. Tmpbka, moABEIICHHAS K MPYKUHE, KojebmeTcs 1mo BepTukanu ¢ nepuogom T = 0,5 c.
OnpenenuTs )KeCTKOCTh NMpykuHbl. Macca rupeku m =0,2 xr. (32 H/m)

48.0mnpenenuTh aMIUTUTYAY KOJieOaHUS HOXKKHU 3BYYaIllero KaMepToHa ¢ 4acTotoi v = 400
I'm, ecnn  MakcuMasnbHass CKOPOCTH KOHIIA HOKKU L = 2,8 M/c. (1,11 mm)

49. Omnpenenuth 4acTOTy V KOJIeOaHUSI CTPYHBI, €CJIM MAaKCUMalIbHOE YCKOPEHHUE CpeaHEei
Touku a = 4,8-10% m/c?, ammmuryna konebanus A = 3 mm. (200 I')

50. BomHa pacnpocTpaHseTcs BIOJIb IPSIMOU CO CKOPOCThIO v =25 M/c. [Tepuon konebanuii
T = 0,02 c. HaiiTu pazHocTs (a3 kosebaHuii 1ByX TOUEK, HAXOAIINXCS HA YKa3aHHOM MPSAMON Ha
paccrostHuu X = 30 cm apyr ot apyra. (3,77 pan)

51. Touka coBepiaeT rapMOHHUYECKHUE KOIeOaHusl COTJIACHO YPaBHEHMIO X=5 sin 2t cM.
OmnpenenuTb CKOPOCTh TOYKH 110 UCTEUEeHUH BpeMeHu t =1/6 ¢ ot Hauana amwkeHus. (15,7 cm/c)

52. MarepuaiibHas TOYKa KOJEOIETCS MO 3aKOHY cHHyca. AMIuATya konedanuit A = 10
cM, Kpyrosas uactoTa =3 c . OnpenenuTs MaKCHMalbHbIe CKOPOCTh H YCKOPEHHE
xone6momeiics Touku. (30 cm/c; 90 cm/c?)

53. OmnpenenuTh aMIUIMTYAY FapMOHHUYECKHX KoJeOaHMM MaTepuanbHON TOYKH, €ClU ee
MaKCHUMAIIbHOE YCKOPEHHE amax=50 cM/c? 1 mepuon konebanmii T =2 c. (5,07 cm).

54. Touka coBepiiaeT rapMoOHHUYEcKHe KoieOanus. MakcumalbHas CKOPOCTh TOYKHU L = 20
cM/c, aMIuTyIa konebanuii A =5 cm. Onpenenutsb nepuos konedanwid. (1,57 c).

55. Bomna mmmHHOH A =1 M pacmpocTpaHsieTcss co CKopocThio v = 1 m/c, Onpenenurtsb
nepuo kojiebanuu BoHbL (1 ¢).

56. OmnpenenuTh cMEIIeHUE KOJICOMIOMIEHCS TOYKA 110 UCTCUYCHHH BPEMEHH t
=1/24 c mocne Havana JBW)KCHUS. YpaBHEHHE TapMOHHUYECKOTO KonebaHus mMeeT Bui X = 10
sin 4zt cM. (5 cm).

57. YpaBHeHue KoJIeOaHUN TOYKU UMeeT BU X = 2 sin Smit cM. OrnpenennT MaKCUMallbHbIe
3HAYEHMs CKOPOCTH U ycKoperus Toukn. (10 cm/c; 50 cm/c?).

58. OmnpenenuTh Maccy MOJEKybl aMmuaka. (2,83-1072kr).

59. OmpenenuTh IIOTHOCTH YIJIEKHUCIIOTO ra3a npu temmeparype t =117°C u naBieHuu p
=2 atm. (2,74 xr/Md).

60. CKOJBKO MOJIEKYJ COIEPKUTCS MPH HOPMAIBHBIX YCIOBHSIX B KoJIOe 00beMoM V=0,5
n? (1,34-10%?

61.CKoJIbKO MONEKYJT COAepKHUTCA B m = 2 T kucrnopoga? (3,76-10%)

62. OmnpenenuTh YMCIO MOJIEKYJ BO3JyXa Y IMOBEPXHOCTH 3€MJIM MpPU HOPMAJIbHBIX
ycnoBusx B oobemax: 1) V=1 M3, 2) V=1 cm? (aucno Jommusra). (2,69-102m3; 2,69-10° cm -
%)

63. OnpenenuTh AaBIeHUE BO3AyXa MpH TemnepaType t = 227°C, eciu ero MiIoTHOCTh p =
0,9 kr/m®. (1,29-10°a).

64. Jlo kakoi TeMIepaTypsl Hy>)KHO HarpeTh a3, YTO0bI P HEM3MEHHOM JIaBIICHUU 00BhEM
raza ynsouics? HauaneHas Temnepatypa raza t = 27°C. (327°C)

65. OmnpenenuTh MOJIEKYISIPHYIO Maccy Tas3a, KOTOpbli mpu Temreparype t = 47°C u
nasiaeHun p = 2,02 at™. uMeeT mwioTHocTh p = 0,153 xr/m3. (2-107 kr/Mos)

66. OmnpenenuTs eMKOCTh O0a/UIOHA, B KOTOPOM HAXOIWTCS KUCIOPOA Maccoi m = 4,3 kr
nox gasienueM p = 15,2 MIla npu temneparype t = 27°C. (22,1 1)

67. B 3akpbiToM OayioHe HaXOAWUTCS ra3 MPU HOPMAIBHOM aTMOC(HEPHOM JABICHUHU U
temneparype t1=27°C. KakoBo OyneT naBieHue rasza, eciiid ero HarpeTh J10 TeMIeparypshl t2 =
77°C? (1,18-10° I1a)



68. bamnon mis XpaHeHus Ta3oB, 00beM KoTOoporo V = 50 1, HamoJHEH KHUCIOPOIOM.
Omnpenenuth Maccy KUCIOpPOJa, HAXOJAIIErocss B OalsIOHE; eCiM TeMIepaTypa BHYTPU €ro t =
47°C, naBnenue p = 831 mm pr.cT. (66,5 T)

69. T'a3, HaxoamBmieiicsa nmpu Temneparype t1 =17°C Harpenu nMpu HEU3MEHHOM JaBJICHUU
TakK,, 4TO ero o0beM ynBousics. OnpeaenuTb KOHEUHYI0 TeMiiepaTypy tz2raza. (307°C).

70. st cBapKkM HM3pacxoJoBaH KHCIOpoa Maccod m =32 kr. KakoB nomkeH OBITh
MUHHUMAaJIBHBII 00bEM cOoCyJla ¢ KUCIOPOAOM, €CIM CTEHKH COCYAa PACCUMTAHBI HA JIaBJICHUE P
=15,2 MIIa? Temnepatypa raza B cocyae t =17°C. (15,8 ).

71.0npeenuTs TeMIIEpaTypy BOAOPOIA, HMEIONIEro IIOTHOCTE p = 6 Kr/M° npu aBneHun
p =12,1 MIla? (486 K).

72. Onpenenuth IUIOTHOCTH Bo3ayxa mnpu temmeparype t=307°C u maBieHuu p =1 aTm.
(0,59 xr/m°).

73. OmnpenenuTs JaBJICHHUE ra3a ¢ KOJUYECTBOM BEUIECTBA V = 2 MOJIb, 3aHUMAIOIIEr0 00beM
V = 6 1 npu Temneparype t = -38°C (650 xIIa).

74. Omnpenenuts MIOTHOCTh BOAOPO/A, Co3AaromIero npu temmneparype t =27°C naBneHue
p =250 atm. (19,7 xr/vd)

75. Omnpenenuth MOJSIPHYIO MacCy | rasa, y KoTtopod mpu temmeparype t =58°C u
nasneruu p = 0,25 MIla nnotaocTs p = 4 kr/m3. (44107 kr/mMois)

76. OmpenenuTh NaBICHHWE CMECH, COCTOSIIEH W3 Bogopoia maccod mi=10r u remms
Maccoii m2= 20 r ipu Temneparype t = -7 °C. CMmech ra3oB HaxouTcs B 0aioHe oobeMoMm V =5
1. (4,42 MIlIa)

77. B Gamnon Hakavanu BOJIOPOJ, CO3/AaB mpu TemmepaType t = 6°C naBneHue p =
7,73MIla. OnpeenuTh WIOTHOCTE p Ta3a B 6amioue (6,67 kr/mS)

78. [aBneHuwe p BHYTPHU IUIOTHO 3aKyIMOPEHHOW OyThUIKM Tipu Temreparype t1=10° C
paBHo 40 MM prt. cT. [Ipu HarpeBanuu 10 Temieparypsl t 2= 35°C nmpoOka u3 OyThUIKH BbUIETENA.
OmnpenenuTth, IpU KaKOM JaBJIeHHH BbUIeTeNa mpooka (122kl1a).

79.J1ns cBapku OBLI MpPUMEHEH Ta3, HaxoJIsuuiics B OamioHe o0bemMom, V = 25 1 mpu
temneparype t1 = 27°C u nasnenuu p1=20,2 MIla. Ckonbko raza 0bu10 U3pacX0J0BaHO,  €CIIH
nasneHue B Oamtone crano p2 = 4,04 Mlla, a Temmeparypa t2 = -23°C? OTHOocuTenbHas
MoJIeKyJsipHas Macca raza M =26 rp/moub. (3,99 kr).

80. OmnpenenuTs MIOTHOCTH a30Ta npH faBneHun p = 8,31 MIlau Ttemnepatype t=7°
C. (100 kr/m 3

81. Kakoii ra3 mpu gasnennn p=0,808 MIla u remnepatype T = 240 K umeeT mimoTHOCTH p
= 0,81 kr/m 3? (Bomopon)

82. OmnpenenuTh KOJMYECTBO BEIIECTBA V Tasa, 3aHUMAIONIETo 00beM V = 2 cM® mpu
temneparype T =241 K u naBnenuu p = 1I'Tla. (1 moinp)

83. OrtHocuTenpHast MoyeKyisipHass macca raza M = 17 rp/monb, otHomenue Cp/ Cv =
1,33 . BerynicnuTh 0 3TUM JaHHBIM yaenbHbIe TerioeMkocTd Cp u Cv (1,96 xIx/(kr-K); 1,47
kJx/(xr-K)).

84. Ompenenuts Terioty Q, He0OX0TUMYIO AJIs HarpeBaHust a30Ta Maccoi m =10 rua AT=
20 K: 1) npu nocTOSSHHOM JaBJIEHUU. 2) MPHU MOCTOSHHOM oO0bemMe. Pe3ynbraThl cpaBHUTH. (208
JIx; 148 Jlx; 1,4)

85. [Ilpu KakMX yCIOBHSIX HarpeBaid BogopoJ Maccoil m = 20 r, eciau py NOBHIILIEHUH €ro
temneparypsl Ha AT =10 K notpeboanocs temnora Q = 2,08 kIx? (IIpu nocrossHHOM 00beme)

86. OmpenenuTh SHEPTHIO BpAIlaTeIbHOTO ABMIKEHUS MOJIEKYJIBI KUCIOPOAA IPU
Temmeparype t= -173° C. (1,38:102! JTx)



87. BbIUHCINTB SHEPIHIO BPALATEIbHOIO IBUKEHUS BCEX MOJIEKYJI BOASHOIO IIapa Maccoi
m = 36 r npu remnepatype t =20° C (7,41 xJ]x)

88. OmpenenuTs MOJHYI0 KHHETHYECKYIO SHEPTHIO MOJIEKYJI YIIIEKHUCIIOTO ra3a Macco m
=44 r mpu Temneparype t =27° C (7,48 kJx)

89. OmnpenenuTh MOJHYIO KUHETHUYECKYIO SHEPIUI0 MOJEKYJ, COJAepXkalluXcsi B OJHOM
KuiioMorie azorta npu temmneparype t = 7°C. (5,82 MIx)

90. BbIUUCINUTH CPEIHIOK PHEPTUI0 MOCTYNATEILHOIO IBMXKEHUS MOJIEKYJbl a30Ta IPH
Temnepatype t = 137° C. (8,5 - 102! JTx)

91. OmpenenuTh 3HEPTUIO MOCTYNATEIBHOTO JABMKECHHUS MOJIEKYJ BOJSHOTO IMapa Maccoi
m = 18 r npu Temneparype t =167° C. (5,48 kJx)

92. Ompenenuth, BO CKOJIKO pa3 IMOKa3aTelnb aaualdaThl JJIs Teaus OOJbINe, 4eM s
yriekucioro rasa. (1,25).

93. Ompenenuts u3smenenne AU BHyTpeHHEH SHEPruM BOJSHOTO mapa maccod m =100 r
1pu noBeIeHnH ero temrneparypbl Ha AT = 20K npu nocrossuHoM oobeme. (2,77 kJIx) .

94. Jlnsa narpeBaHus Bojpopoja mMaccod m = 20 I pH MMOCTOSIHHOM JIaBJIECHUU 3aTpavyeHa
teriora Q = 2,94 x/Ix. Kak usmenurcs remneparypa rasa? (Ilosicurcs Ha 10,1 K)

95. OmpenenuTh yACIBbHYIO TEIUIOEMKOCTh Ta3a IPH TOCTOSHHOM JIaBJICHUH, €CIH
M3BECTHO, YTO OTHOCHTEIbHAass MOJEKyJsipHas Mmacca raza M = 30 rp/Monb OTHOIICHHE
teroemkocteir Cp/ Cv = 1,4 .(305 Tx/(kr-K)).

96. Bo ckombko pa3 cpenHsAs KBaJpaTH4yHas CKOPOCTh MOJIEKYJ BoJopoJa Oosblie
CKOPOCTH MOJIEKYJI KUCJIOPO/ia IIpH 3TOM ke Temneparype. (B 4 paza).

97. OmpenenuTs CpeOHIO JUIMHY CBOOOJHOTO Tpodera MOJIEKYJd BOJOpOJaa TIpU
temneparype C = 27° C u gaBienuu p = 3108 MM pr.ct. [IpHHATH MaMETp MONEKYIH BOAOPOA
d=2.3-10% cm. (4,4 xm).

98. OmpenenuTh CPeIHIO YaCTOTY COYAAPEHUN MOJIEKYJl BO3yXa IIpH Temmeparype t
=17 °C u naBnenuu p = 1 atmM. DPdexruBHbI qramMeTp d MOJIEKYITBI BO3AyXa IPUHATH PAaBHBIM
3,5A.(6,3-10% ¢-1)

99. U3BecTHO, YTO OCHOBHBIMH KOMIIOHEHTAMH CYXOrO BO3[yXa SBISIOTCA a30T U
KHCII0po/i. Bo ckobKO pa3 cpeHsisi CKOPOCTh MOJIEKYJIbI a30Ta OTJIMYAETCS OT CPeIHEN CKOPOCTH
MoJieKkyibl kucnopona? (Y azora B 1,0 pas 6osnblie)

100.B Gannone ¢ yriaekuciaslM razom aasieHue p = 50 atm.  Ilpu temnepatype t = 27°C
cpesiHee YMCIO coyaapeHuil mojekyn <z> =1,65-10" ¢! Onpenenurs s¢dexrupnblil nuameTp
MOJIEKYJIbI YIJIEKUCIIOTO ra3a. (28,4 Hm).

101.0npeaenuThs rpaueHT IJIOTHOCTH YIJIEKUCIIOrO ra3a B MOYBE, €CIM Yepe3 IIomaab S
=1 m? ee MOBepXHOCTH 3a Bpems t= 1 ¢ B arMocdepy mpomuren ras maccoit m = 8-1078 kr.
Kosddumment quddysuu D = 0.04 cm?/c (0,02 xr/m?)

102.0npenenuTh TONIMHY €105 CYTJIMHUCTOM MOYBBIL, €CJIN 32 BpeMs t=5 4 uepe3 IIIomaib
S =1 m? moBepxHOCTH TIPoX0AuT Temnota Q = 250 k. TemmepaTypa Ha TOBEPXHOCTH TIOUBHI t1
=25° C B HIKHeM cltoe nouBsl t2=15 °C. (72 cm)

103.CK0MbKO TEMIOTHI TIPOMIET Yepes miomans S=1 M? MoBepXHOCTH TIecka 3a BpeMs t =1
4, €CJIM TeMIieparypa Ha ero nmoBepxHoctH t1=20°C, a Ha rimyoune h =0,5 m - t2=10°C? (4,83 x/[x)

104.0Onpenenuts Maccy Trasa, npoauddyHaupoBaBmIero 3a Bpems t =12 1 yepe3
IOBEPXHOCTh TOUYBHI momanpio S = 10 cm? ecmm xosddumment muddysnn D = 0,05 cm?/c.
IInotHOCTH Ta3a Ha ray6uHe h=0,5 m, p1=1,2-10r/cmM®, a y moBepxHOCcTH p2=1,0-10"2 r/cm®,
(2,4-107kr)



105.ITpu n30TepMUUECKOM paclIupeHUH BoAopoaa Maccod m =1 1 mpu temmneparype t=7°C
0o0beM rasza yBenuuuics B Tpu paza. Onpenenuts padoty pacuupenus. (1,28 xJx)

106. ITaps! prytu Maccoii m = 200 r HarpeBaroTCs IpU NOCTOSTHHOM AaBiieHuu. [Ipu atom
temnepatypa Bo3pocia Ha AT =100 K. Onpenenuts yBenuuenne AU BHyTpeHHEN SHEPTUU NTapoB
u paboty 4 pacmmpenus MoJieKysbl TapoB pTyTu ogHoaTomusbie. (1,245 kJx; 831 [[x).

107.ITpu aguabaTrdecKoM pacIIUPEHUN YIVIEKHUCIIOTO Ta3a ¢ KOJIMYEeCTBOM BEIeCTBA V = 2
MOJIb ero Temneparypa nonusunack Ha At = 20°C. Kakyro paboty coepmui ra3? (997 JIx).

108. I'a3 coBepmaet nukia Kapao. AGconroTHas Temneparypa T1 HarpeBaress B 2 pasa BbIIIIe
temneparypsl T2 oxnanurens. OnpenenauTs K. 1. 4. Takoro uukia. (50%)

109.CoBepmias uukn Kapno, raz monyunn ot "arpeBarens temioty Qi=1 x/[x. Ckoybko
TEIUTIOTHI OBLIIO OTJIAHO OXJIAJUTEII0, €CIH K.I1.JI. HJIeaTbHOM TeTuioBor MamuHbl 25%? (750 Jx).

110.Bo3nyx, 3annmaBimuii o00beM Vi = 10 11 mpu HOpMaJIbHOM aTMOC(EPHOM JTaBICHUH, ObLI
agunabaTudecku cxart 10 oobema Vo=1 j1. KakoBo naBiienue rasa nocie cxarus? (2,53 Mlla).

111. Onpenenuth padoTy A aanabaTHYECKOTrO CKATHsS MApOB YIIIEKHCIIOTO ra3a Maccoi m
=110 r, ecnu ipu cxKaTHH TeMIieparypa raza nosbicuiach Ha AT=10 K. (623 [Ix).

112. O6bem napoB YIIEKUCIOro ra3a Mpu aauabaTuYecKoM CHKaTUM YMEHBIIUIICS B 2 pasa,
Kaxk n3menmnoces nasnenue? (YBenuumiocs B 2,52 pasa).

113.TIpu  amuabaTHUecKOM PacIIMPEHMH Telus, B3AToro npu Temmeparype t= 0°C,
o0beM yBenmuwics B 3 paza. OnpenenuTs Temrneparypy rasa nocie pacmmpenns. (131 K)

114. Onpenenuth K03(PGUIUEHT MOBEPXHOCTHOTO HATSHKEHUS KaCTOPOBOTO Macja, €ClId B
TpyOKe pamuycom r = 0.5 MM oHO noHsuT0OCH HAa Ah =49 MMm. CmaunBaHue cuuTaTh NOJIHBIM. (33,3
MH/m).

115.0mnpenenuts cpeHuil TuaMeTp Kanuuispa MoYBbl, €CIM BO/Ia MOJHUMAaeTcs B Hel Ha Ah
=49 mMm. CMauMBaHKe CTEHOK CUUTATh MOJIHBIM.(0,6 MM).

116. OnpenenuTh BHICOTY MHOJIHSATHUS BOIBI B CTEONISIX PACTEHU C BHYTPEHHUM JIHaMETPOM
d =0,4 MM moJ1 IeficTBHEM KamWLISPHBIX cuil. CMaunBaHWE CTEHOK CUYUTATh NOJTHBIM. (7,34 cMm).

117. 'nuuepuH B KanuuisipHoil TpyOke nuamerpom d =1 MM noaHsuics Ha BbICOTY h =20 Mm.
Ompenenuth KOIP(GUIMEHT MOBEPXHOCTHOTO HATSHKEHUs THiepuHa. CMadMBaHUWE CUYUTATh
nonHeIM. (61,8 MH/M).

118. JIBym miapukaM OJHOTO pa3Mepa U poBHOW Macchl m=3(0 Mr cOOOIIMIN MO PAaBHOMY
oJHOMMeHHOMY 3apsiay. Kakoii 3apsa Q Obl1 cOOOIIEH KaKOMY IIApUKY, €CIH CHUjla B3aUMHOTO
OTTaJKMBaHUS 3apsAJ0B YpaBHOBECHJIA CHJIYy B3aMMHOIO MPUTSDKEHHS ILIAPUKOB IO 3aKOHY
tarotenus Hetotona? Illapuku paccMaTpuBaTh Kak MaTepuajibHble ToukH. (2,58-107° Ko).

119. Tpu onunakoBbiX 3apsaa Qi1=Q2=Qs=1 H©Kn pacnonoxeHsl 1O BeplIIMHAM
pPaBHOCTOpOHHETO TpeyronbHuka. Kakoit orpunatensHbiil 3apsia Q HalIO MOMECTUTH B IIEHTPE
TPEYroJIbHUKA, YTOOBI €r0 MPUTSKEHUE YPABHOBECHIIO CHJIBI B3AUMHOTO OTTAJIKUBAHUS 3apsiI0B?
(571 nKn).

120. Cuna F B3aumopeiicTBust Mexy 1Byms TodeuHnbiMu 3apsaaamu Q1=2 uKn u Q2=1 uKu,
pacnosokeHHbIMU B Bojie, paBHa 0,5 MH. Ha kakom paccrosiuun Haxozstcs 3apaast? (0,67 Mm).

121. B snemeHTapHO# Teopuu aToMa BOJOPOJ]ia MPUHUMAIOT, YTO DJIEKTPOH BpAIAE€TCs BO
KpYT s1ipa Mo KpyroBoii opoure. OnpeaenuTs 4acTOTY BpallleHUs 3JIEKTPOHA, €CII PaANYC OpOUTHI
r=5.3-10%cm. (6,58-10° ¢ D).

122. Ha mienkoBO# HUTH TTOJIBENIICH MaJICHbKUH Iapuk Maccoi m = 0,1 r, Hecymmwmii Ha cebe
3apsan Q. Eciam Ha paccTosiHUM T =7 CM HUXKE IIapuKa MOMECTUTh TaKOW e 3apsll, TO cuja
HATSDKEHHS yMEHBIIUTCS B 2 pa3a. Haittu 3aps mapuka. (5/3-1078 Ki)



123. JIBa pa3HOMMEHHBIX TOYCUHBIX 3apsi/ia MPUTIATHBAIOTCS B BaKyyMe Ha paccTossHuu 1 =10
CM C TaKOW XK€ CWJIOH, Kak u B KepocuHe. OmpenenuTh, Ha KaKOM PAacCTOSHUU PACIONIararoTCs
3apsnbl B kepocuHe. (7,08 cm).

124. Ha mienxoBO# HUTH B BO3AyXe MmojABenieH mapuk Maccoid m =100 mr. [llapuky coobmieH
3apsag Q1=2 K. Ha kakoM paccTOSIHUM OT HETO CIEAyEeT MOMECTUTh CHU3Y 3apsa Q2
= - Q149T00OBI CHJIa HATSDKCHHUSI HUTH yBenuuuiachk B 2 paza? (6,06 Mm)

125.Ha kakoM paccTOSHUM I JAPYr OT JApyra clIeAyeT MOMECTHTh J[Ba OJHOMMEHHBIX
TOYEYHBIX 3apsia B BOJAE, YTOOBl OHU OTTAJKUBAJIUCH C TaKOM K€ CHUJIOW, C KaKOW 3TU 3apsbl
OTTaJIKUBAIOTCA B BaKyyMe Ha pacctosiHuu r1=9 cm? (lem)

126. B snemeHTapHOW TEOpUH aroMa BOJOPOAAa NMPHUHHUMAIOT, YTO 3JEKTPOH BpaIlaeTcCs
BOKPYT si[jpa MO KpyroBoil opOute. Ompenenutbs paanyc OpOUTHI, €ClId 4YacTOTa BpallleHus
anexktpona n=6.5-10"° ¢1. (53 mm)

127. Paccrosinue d mexy 3apsimamu Q1=100 aKi u Q2 =-50 uKux paBno 10 cm. Onpenenuts
cunbl F |, nefictBytomryto Ha 3apsia Q3=1 mKi, orcrosimumii Ha r11=12 cm ot 3apsiaa Qiu Ha =10 cm
ot 3apsaa Q2. (51 mH).

128. JIra roueunsix 3apsaaa Q1=1,6 uKn u Q2= 0,4 uKxn pacnonoxens! Ha pacctossHun d =12
CM JpyT oT japyra. ['1e Halo MOMECTUTh TPETUH MOJIOKUTEIBHBIN 3apsia Q, 4TOOBI OH OKa3aycs B
paBHOBecuu? (Mexy 3apsaamMu Ha pacCTOSIHUM 8 ¢M OT 3apsiaa Q1)

129. DnexTpoH BieTeN B OJHOPOAHOE T0JIe ¢ HanpsikeHHOCThIo E =20 kB/M B HanpaBieHnu
ero cuioBbiXx JuUHUK. HawampHas ckopocTh siekTpoHa v =1,2 Mw/c. Haiitu yckopenue,
nprodpeTaeMoe IEKTPOHOM B TI0JIE, B CKOPOCTh 1O UcTedeHnu Bpemenu t = 0,1 He.

(-3,51-10% m/c?)

130. ITone, co3nannoe ToueunbiM 3apsaoM Q = 30 K, geiictByer Ha 3apsn Qi= 1 uK,
MTOMENICHHBIN B HEKOTOPOU Touke o, ¢ cuioit F = 0,2 MmH. Halitu HanpspkeHHOCTD U
MOTEHIIMA] B JTOHM TOUKe, a TaKXke paccrosHue ee orT 3apsna. (200 kB/m; 7,3 kB; 3,68 cm)

131. JIea 3apsna Q1=1 uKi u Q2 = -3 K HaxomsTes Ha paccrostHuu | =20 cM Ipyr OT Apyra.
HaiiTi Hanps»KeHHOCTh U TIOTEHIHAN B TOYKE TOJSI , PACTIONOKEHHOW Ha MPOJOIKEHUH JTHHUH,
COeIUHSIIONIEH 3apsi/ibl, HAa paccTossHUM =10 cMm oT nepBoro 3apsana. (600 B/Mm; 0)

132. Ha 3apsx Qi1=1 uKu, Haxonsmmiics B 1mojie To4edHoro 3apsaa Q Ha paccrosHuu =10
CM OT Hero, nose naeictByeT ¢ cuioit F =3 MxH. Onpenenuts Hanps>KeHHOCTh U MOTEHUUAN B
Touke, rae HaxoauTcs 3apsn Q1. Haiitu Taxke 3nauenue 3apsana Q. (3 kB/m; 300 B; 3,3 uKun).

133. Ia 3apsna Q1=-10 uKn u Q2 =20 uKn naxonsatcsa Ha paccrossHuu 1 =20 cm 1pyr ot
npyra. HaliTu HampspKeHHOCTh W TOTEHIIMAN TOJIA, CO3/IaHHOTO 3TUMH 3apsiaMu, B TOYKE,
PaCIOIOKEHHON MEXIY 3apsJaMu Ha JIMHUH, COCIUHSIONIEHN 3aps/ibl, HA PACCTOSIHUU I =5 CM OT
nepBoro u3 Hux. (4,4 kB/m; -600 B).

134. Isa 3apsma Qi=30 uKnu Q2 =-30 HKn pacnonoxensl Ha paccrosHuu | =25 cm
apyr oT napyra. HalTm HanpspKeHHOCTh M IOTEHUMAl B TOYKE, JIEKAlle Ha INPSMOW,
COEIUHSIONIEH 3apsi/ibl, HA PACCTOSIHUM T = 5 ¢M OT mepBoro 3apsna. (115 kB/m; 4,05 kB)

135. Paccrostae r  Mexay aByms TodedHbMH 3apsimamu Qi=1 HKnu Q2=-30 aKn
paBHo 20 cm. HaifTu mpoOTSKEHHOCTh M MOTEHIMAJ B TOYKE JIeXkKalledl NocepeauHe MEeXIy
3apsnamu. (27,9 kB/m; -2,61 kB)

136. /IBa 3apsga Q1= -1 K u Q2 =30 uKn Haxomarcs Ha paccrosHuu | =12 cM apyr oT
apyra. BeMHUCINTH HANpsSHKEHHOCTh TOJII B TOYKE JIXKAIIEH MOCEepeArHE MEXKTY 3apsaMu.
Onpenenuth Takke HAMPSHKEHHOCTHh TOJS B TOM TOYKE, €CIM MEPBBIN 3apsij MOJ0KUTEITbHBIN
(100 xB/m; 50 kB/m)



137. Dnexktpuueckoe mose co3aaHo ApyMs TouedHbiME 3apsaamMu Q1=50 HKi u Q2=100 uKi.
Paccrosiane mexny 3apsimamu L=10 cMm. ['me u Ha kakoM pacCcTOSTHUM OT IEPBOro 3apsijaa
HaxOJUTCS TOYKA, K KOTOPOW HAMPSOKEHHOCTH 1MOJs paBHa Hymo? (Ha mpsmoi, coequnstomeit
3apsaasl; 4,2 cm)

138. JIra 3apsna Q1=-10 uKx u Q2 =20 uKuxn pacnonoxensl Ha paccrosHuu L =20 cm apyr
oT apyra. HaliTu Hanps»KEHHOCTh U MOTEHIMAJ B TOUKE, JIEKALIEH TOCEPEIUHE MEKITY
3apsigamu. (27 kB/m; 0,9 kB)

139. 3apsan Q =1 vKn mepememaercss Mo ASUCTBUEM CHJI TOJIS M3 OJHOW TOYKH TIOJIS B
JPYTYIO, IPU 3TOM coBepinaercs padora A = 0,2 Mx/[>x. OnpeneTuTh pa3HOCTh MOTEHITHATIOB STHX
touek nostst. (200 B).

140. Kakyro pa3HOCTh IOTEHIIMAJIOB JOJKEH IPOUTH DJIEKTPOH, YTO OBl TPHOOPECTH
ckopocTh v =20 Mwm/c? (1,14 xB).

141. ira 3apsana Q1=3 aKnu Q2=1,2 aKn naxonsarcs Ha paccrossauu L=10 cm apyr ot npyra.
Haiitu Hanps>keHHOCTH MOJI Ha MPOJIOJKEHUH JIMHUM, COSIMHSIIONIEH 3aps/ibl, HA PACCTOSIHUU T
= 6 cM 0T BTOpOToO 3apsiaa. OnpenenuTh TakKe HAPsSHKEHHOCTh B 3TOM TOYKE, €CJIM BTOPOil 3apsil
orpunarensubii. (4,05 kB/m; 1,95 kB/m)

142. DnekTpoH, HauyalbHas CKOPOCTb KoToporo vo=1 Mwm/c, Bieren B OAHOPOIHOE
ANIEKTpHUECKOe ToJie ¢ HanpspkeHHOCThIo E=100 B/M Tak, 4To HayampHas CKOPOCTh JIEKTPOHA
MIPOTUBONOJIOKHA HANIPSDKEHHOCTHU ToJid. HallTu sHepruo >1meKTpoHa Mo MCTEYEHUH BPEMEHU t
=10 nc. (6,33-10%° JIx).

143. Toueunsiii 3apsa Q co3maer B TOUKE, HAXOAALIMIiCS Ha paccTosiHUM =10 cM OT 3apsija,
none ¢ HanpsokeHHocThio E = 1 xB/m. Haiftm moreHmman mons B 3TOH TOYKE W CHITY,
neiictytromnyto Ha 3apsan Q1= 2 uKu, momemeHHsid B 3Ty Touky nods . (100 B; 2 mxH).

144. JIea roueunsix 3apsaa Q1= 1 mxKn u Q2= 2 MmxKn Haxogsarcst Ha paccTossHun T = 40 cM.
Kakyro paboTy Hafo coBepIIUTh, YTOOBI COMM3UTH UX A0 paccTosHus 12=20 cm? (45 mIx)

145. Tlone cozpaHo TouedHbIM 3apsiaoM Q. B Touke, oTcTosiei OT 3apsiia Ha PaCCTOSIHUM T
= 30cm, HanpsbxkeHHOCTh ot E=2 kB/mM. Onpenenuts noteHuuan ¢ B 3Toi Touke u 3apsn Q. (600
B; 20 uKun).

146. 3apsn Q1=10 vKn co3maer anekrpuyeckoe mosne. Kakyto paboTy COBEpIIAIOT CHIIBI
3TOro mojs, ecau oHo mnepeMectutT 3apsan Q2 =1 HKn BAOAR CHIIOBOM JMHHUU U3 TOYKH,
HaxosImuics oT 3apsaa Q1 Ha paccTosiHUU 11=8 cM, 10 pacctosiHus 12 =1 m? (1,04 mxJ[x).

147. B none ToueyHoro 3apsiaa Q1 U3 TOYKHU, OTCTOAIIEH Ha PACCTOSIHUM r1=5 CM OT 3TOTO
3apsija, ABMXKETCA BIOJb CHUJIOBOW JIMHUM 3apan Q1, eciu mpu nepemelieHun 3apsna Q2 Ha
pacctosiHuu s = 5 cM moJsieM coBepiiiena pabora A =1,8 mJIx. (20 uK)

148. PaccrosiHue r1 Mexy IByMst ToueuHbIMH 3apsinamMu Q1=10 HKn u Q2=3 uKn
paBHo 30 cMm. OmpenenuTsh padoTy, KOTOPYIO HAJO COBEPIIUTH, YTOOBI COIMM3UTH 3apsIbl 10
paccrosinus r2=10 cm. (1,8 Mx/[x)

149. 3apspkenHas Kanenbka KUIKocTH Maccoi m = 0,01 r HaxoIUTCsI B paBHOBECHH B TIOJIE
TOPU30HTAIIBHO PAaCHOJIOKEHHOTO IIJIOCKOTO KOHJeHcaTopa. PaccTosHue Mexay IUJIaCTUHAMU
koHjeHcaropa d = 4 MM, pazHocTh noteHmano Mexay Humu U =200 B. Omnpenenuts 3apsin
kanenbku. (1,96 HKi)

150. TIimockuit KOHIEHCATOP ¢ TUIOMIA IR0 TuTacTHH S =100 cM? | pacCTOsTHUEM MEXTY HUMHU
d =2 mm 3apsbkeH o pazHoctu noreHimanoB U = 400 B. Haiitu sHepruro momist KOHASHCATOPA,
€CJIM AUDIIEKTPUK MEX]y IJIaCTUHAMH BO31yX. (3,54 Mk /Ix)



151. 3apspkeHHass 4YacTUIla, TPOWAS HEKOTOPYIO pPa3HOCTh MOTEHIMAJIOB, MpHOOpena
cKopocTh V =2 Mwm/c. Kakyro pa3HOCTh MOTEHIIMANIOB, MPOIILIA YACTHIIA, €CJIN yISIbHBIN 3apsi ee
(otHomeHue 3apsaa k Macce) Q/m = 47 MKi/kr? (42,6 xB).

152. Mexay miacTUHaMH IJIOCKOT0 KOHAEHCATOpa HAXOIUTCS IIOTHO MPUIIeTaroias K HUM
s0onuTOBas actuHa. Konaercarop 3apsukeH 1o pasHoctu noteHimanoB U=60 B. Kakosa Oyner
Pa3HOCTb NMOTEHIIMAJIOB, €CJIM BBITAIIUTH Y00HUTOBYIO IJIACTUHKY U3 KoHAeHcaTopa? (180 B)

153. 3apspkeHHas 4acTHIa, yICIbHBIN 3apsa koTopoit Q\m = 47 mKir/kr, nporiuia pa3HOCTh
notenimaioB U=50 kB. Kakywo ckopocTs mpuoOpena dacTuiia, €ciu HadaJbHas CKOPOCTH €€
neuxerust vo=0 m/c? (2,17 Mwm/c)

154. [Tnockuii KOHACHCATOP C paccTossHUEeM MexAy IutactuHamMu d = 0,5 cM 3apsukeH 10
pasHoctu notenuuanoB U =300 B. Ompenenuts 00BEMHYIO IUIOTHOCTH YHEPTUU © TIOJIS
KOHJIGHCATOPa, eCIM AMAIeKTpHK — cmona. (111 m/lx/m®)

155. PazHocTh MOTEHIMAIOB MEXAy IUIACTUHAMU IIJIOCKOro KoHjeHcatopa U=120 B.
IImomane xaxmoit mactuabsl S=100 CMZ, paccrosinue mexxany Humu d=3 mm. Halitu 3apsin kaxaon
IUIACTHUHBI; MEXKY IUIaCTUHAMU HaxoauTcs Bo3ayX. (3,54 uKu)

156. Konnencaropy, emxocts kotoporo C =0,5 Mk®, coobmen Q =3 uKn. Omnpenenuth
sHepruro noiig konaencaropa. (0,9 ullx)

157. Ilnockuil KOHJEHCATOP, PACCTOSIHUE, MEXAY IJIACTUHAMH ~ KOTOPOIO d =2 mwm,
3apsikeH 10 pazHoctu notenuuanos U = 200 B. dusnextpuk dapdop. Haiitn HanpsoxenHocTs E
1 06BEMHYIO IIIOTHOCTH SHEPTUH ( 0N KoHAeHcaTopa. (100 kB/m; 221 mTx/m®)

158. PaznocTh MOTEHIIMAIOB Ha IJIACTHHAX IIockoro koujaeHcatopa U=300 B. Ilnomans
kax0# mactunbl S =100 cm? 1 3apsag Q =10 K1, OnpenenuTs paccTosHHE MEK Ty IIACTHHAMMU?
(2,65Mm)

159. Tpu conporusnenus r1i=12 Owm, r2=4 OmM, r3=10 OM coenrHEeHbI apauieabHo. OO0
Tok B 1ienu [ = 0,3 A. Haiitu cuity Toka, HayIiero yepes COnpoTHBICHUE 13. (69 MA).

160. /IBa uctounuka toka 3. 1. ¢. E1=1,6 B u E2=2 B ¢ BHyTpeHHUMHU CONPOTHUBICHUSIMU
r1i=0,3 Om u r2=0,2 OM, coeqUHEHHBIE TTOCJIEA0BATEILHO, JAIOT BO BHEMIHIO LIENh TOK CHIION |
=0,4 A. Onpenenuth conmpoTHBIEHHE BHemHel nend. (8,5 Om).

161. Amnepmerp ¢ conpotusierreM r = 0,02 OM paccunTaH Ha U3MEpEHHNE CHITBI TOKa 10 |
=1 A. KakoBo MOMKHO OBITh COMPOTHBJICHHUE IIIYHTA, YTOOBI STUM MPUOOPOM MOXKHO OBLIO
n3MepuTh Tok cuiioit 10 [ 1=10 A. (2,22 MOwm)

162. Uctounnka TOKa 3. 1. ¢. E=1,5 B maeTr Bo BHEmHIOW Ienb TOK cujoi I =1 A.
BuyTpennee conporuBnenue ucrounrka Toka r = 0,2 Om. Onpenenuts K03 GUIHUEHT MOJIE3HOTO
NEHCTBUS HICTOYHUKA TOKA. (86,6%)

163. /IBa sneMeHTa C OJMHAKOBBIMH 3. A. ¢. E=1,6 B n BHyTpEeHHUMH CONIPOTHBICHUSMH
r1=0,2 Om u r2=0,8 OM coelMHEeHbI TapaJJIENIbHO U BKIFOYEHBI BO BHELIHIOK LEMb
conpotunenuem r=0,64 Om. Haiitu cuny Toka B niernu. (2 A)

164. Yepe3s rpaduTOBBII TPOBOJHHK B (hopMe Mapauienunena ;JJmHon L=3 ¢M u 1uiomaapo
nonepevHoro ceuenust S=30 MM? ueT Tok cutoii [ =5 A. Haiitu maenue HaIpsOKEHUsST HA KOHIIAX
rpaguroBoro npoogHuka. (19,5 mB)

165. 3. 1. ¢. 6atapen E=50 B, BHyTpenHnee conporuriienne r=3 Owm. Haiitu crry Toka B mienu
Y HaIpsDKEHUE, 1101 KOTOPBIM HAXOIUTCS BHENIHSIS 1IEMb, €CJIM €€ conmpoTuBienue ri=17 Owm. (2,5
A; 42,5 B)

166. Kakoe mo6aBoyHOE COMPOTHUBIECHUE HAMIO BKIIOYHUTH MOCIEAOBATEIHHO C JIAMIIOYKOM,
paccuntanHoi Ha HanpspkeHrne U =120 B u momuocTs N = 60 BT, 9T00BI OHA 1aBaia HOpMaIbHBII



Hakai nipu HanpspkeHun Ui= 220 B? CkoJIbKO METPOB HUXPOMOBOM MPOBOJIOKH JuaMeTpoM d =
0,5 MM MoHaIOOUTCS HAa M3TrOTOBJICHHE TaKoTo conpotuBieHus? (200 Om; 39,3 M)

167. Dnekrpomorop, motpedsrommii Tok [ =10 A, pacrnonoxeH Ha pacCTOSHUU 1=2 KM OT
reHeparopa, garomero Hanpsbkenue U = 220 B. MoTop coeauHEeH ¢ reHepatopoM MEIHBIMHU
npoBogamu. HaliTu ceueHue noABOASIIMX MTPOBOIOB, €CIIU MOTEPs HAIPSHDKEHUS B poBojax 8%.
(38,8 Mm?).

168. Kakoii JIMHBI HY’KHO B3STh HUKEIMHOBYIO TIPOBOJIOKY ceueHneM S=0,05 mm? s
YCTpPOMCTBA KUISITUIILHUKA, B KOTOPOM 3a Bpems t =15 MHH MOKHO BCKUISITUTH BOAY 00beMoM V
=1 1, B3saTyto ripu Temreparype t1=10°C? Hanpsokenune B cetu U =110 B, k. 1. 1. KUISATHIBHAKA
n=60%. (2,2 m).

169. OnpenenuTs MOIMIHOCTD U CHITY TOKA, MOTPEOISEMYIO 3JIEKTPOMOTOPOM, ITPHUBOSIIAM
B JICICTBHE HACOCHYIO YCTAHOBKY, CHA0XAIOIIYIO BOIOM KHBOTHOBOUYECKYIO (hepMy C CYTOUHBIM
pacxonom Bozsl o6bemMoM V=30 m3. Bona nonaercs Ha Boicoty h =20 M. K.

1. A. yctanoBkH 1 =80%, Hanpsikenue B cetu U = 220 B, moTtop pabdotaet t = 6 u B cytku. (0,91
kB; 4,14 A)

170. B MeaHOM mpoBoJie ATHHOH | = 2 M ¥ IUIONIAbI0 HOHepeuHoro cedyeHus S=0,4 Mm?,
unet Tok. [lpu aToM B Kaxayro cekyHay Beiaensere» temnora Q=0,35 J[x. CKONbKO 3JIEKTPOHOB
MIPOXOJIUT Yepe3 IONEePEeYHOe CEYEHUE 3TOro IMpoBOAHMKA 3a t=1c?

(1,27-10%° snexrpon/c)

171. Onpenenuth TeMieparypy IOYBBI, B KOTOpPYIO IIOMEIIEHAa TepMoIapa >KElIe30 —
KOHCTaHTaM ¢ moctosiHHOW o =50 MkB/°C, eciam crTpenka BKIIOYEHHOIO B LEMb TEPMOIApPHI
rajibBaHoMeTpa ¢ LeHoH jaeneHuss 1 MKA u comportusiieHueM r =10 Om ortkionsercs Ha 40
neneHuid. Bropoil cmaif Tepmonapsl norpyxeH B Tarowmuil jea. ConpoTUBIEHUEM TEpPMONaphl
npereopeus. (8° C)

172. Tepmonapa ¢ conpotuieHueM r1= 6 Om u nocrosauHoi o = 0,05 MB/rpan, nonkimtodyeHa
K TalbBAaHOMETPY C CONMpPOTHBIEHHEM 12=14 OM u gyBcTBHTENbHOCTHIO 1=10% A. Onpenennts
MUHHMaJIbHOE U3MEHEHHUE TEMIIepaTypbl, KOTOPOE MO3BOJIAET ONpPeaeauTh 3Ta Tepmomnapa. (0.004
K)

173. Cuna toka I B nemnu, cocrosiueit U3 TepMonapsl ¢ CONPOTUBICHUEM r1=4 OMm u
rajibBaHOMETpa ¢ conpoTuieHueM 12 = 80 OM, paBHa 26 MKA TIpu pa3HOCTH TEMIIEPATyp CIIacB
At =50° C. OnpenenuTs NOCTOSIHHYIO Tepmonapsl. (43,8 MxB/°C).

174. Opun cnaii Tepmonapsl ¢ noctosHHoi o =50 MxB/°C nomeieH B neus, Apyroil — B
taroiuii nea. Ctpenka raabBaHOMETPa, OJIKIIOUEHHOTO K TepMoINape, OTKIOHUIACch IPU ATOM Ha
n =200 nenenuii. OnpenenuTs TeMIEpaTypy B IEUH, €CIU COMPOTHUBIIEHUE raJIbBAHOMETPA BMECTE
c tepmonapoil r =1 Om, a OAHO J[E€JEeHUE €ro MIKallbl COOTBETCTBYET CHJIeé TOKa B 1 MKA
(4yBCTBHUTEIIBHOCTD TAJIbBAHOMETPA). (40° C).

175. Tepmomnapa Meab — KOHCTaHTaH comnpoTuBieHueMm ri1 = 10 OMm mpucoennHeHa K
rajibBaHoMeTpy comnpotuBieHueM r2 =100 OM. OaguH cnail TepMmomapbl HaxOIUTCS IpU
temneparype t1 =22° C, npyroi nomemeH B cror ceHa. Cuna toka B nenu [ = 6,25 MKA.
IMocTostanas Tepmorapsl o = 43 MxB/°C. Onpenenuts TeMueparypy cena B crore. (37° C).

176. Cuna Toka | B memnm, cocrosimield W3 TepMoIapbl CONMpoTHBiIeHHEM r1= 4 OM u
rajgpBaHoMeTpa ¢ conpotuBieHuem r2 = 80 Om, paBHa 26 MKA TIpU pa3HOCTH TEMIIEpATyp CIIAeB
At =50° C. Onpenenuts MOCTOSHHYIO TepMmorapsl. (44 MxB/C).

IIpouenypa oneHnBaHHUs KOHTPOJIbHBIX padoT



OOyuaromuecs: BBIIOJIHIIOT KOHTPOJbHBIE PAa0OThl CaMOCTOSITENBHO IOCIE H3YyYCHMS
oIpeJieIeHHON TeMbl. B cocTaB KOHTPOJIBHOM pabOThI BXOAAT HE TOJIBKO CTaHAAPTHBIE 337a4H, HO
Y 33]1a4U € IPAKTUYECKUM cozepkanueM. KonTposbHas paborta cocraBisercs 1o Bapuantam. [pu
OLIEHKE YPOBHS BBITIOJIHEHHUSI KOHTPOJIBHOM PabOThI, B COOTBETCTBUU C IIOCTABICHHBIMH LEJISIMU U
3aJjauaMu JUlsd JaHHOTO BUJA Y4€OHOH e TeIbHOCTH YCTaHOBJIEHBI CIIEAYIOLINE KPUTEPHH:

— YMEHHE CaMOCTOSITEIbHO NPOAHAIN3UPOBATh YCIOBHE KAXKIOW 3a7a4u U

BbIOpaTh METO/ PEILICHUS;
— YMEHHUE NPaBUIBHO M JIOTUYHO IPOBECTH pELICHME 3aJady; — CHEJIaTh
TOYHBIE PACUETHI U MOJIy4YUTh BEPHBIH OTBET.

IIpu onieHke ornpeaenseTcs Mnocie10BaTeIbHOCTh U JIOTHUHOCTD IPUBEIEHHBIX PACUETOB B
3ajaye, KAauyecTBO pPEIIEHUs, IMOJyYeHHE IPABUIIBHOTO OTBETA, YUCIO U XapakTep OIIMOOK
(Cyl1ecTBEHHbIE WJIM HECYIIIECTBEHHBIE).

[TIo pe3ynbTaraM BBITOJHEHHUS KOHTPOJIBHBIX PabOT 0O0ydYaromemMycsi BBICTaBIISIETCS
OLICHKA.

Kpurepun oneHKH KOHTPOJbHOM padoThl BricTaBisiercs
OLICHKa!

— «IATh», €CIM O00ydYarolMiicsl MOKa3ajl yYMEHHE CaMOCTOSITENIbHO IMPOAHAIU3UPOBATH
yCIIOBUE KAX]10H 331auu ¥ BBIOPATh METO/]I PELICHHS; BCE 3a/1a4l PEIICHbI BEPHO 0€3 TOTHYECKUX
OIINOOK;

— «UEeThIpe», €ciIi O0yUaIOLIUICs M0Ka3ajl YMEHUE MPaBUIIbHO U JIOTMYHO MCIOJIb30BaTh
(GbOopMyIIbI U METO/IbI PEIICHHUS], HO IOIMYCTHII He O0Jiee ABYX OLINOOK.

— «rpu», ecau oOyyaroluics IMoKazaja ci1aboe  yMEHHE  CaMOCTOSATEIbHO
MPOAaHATM3UPOBATh YCIOBHE KAXKIOW 3aqaud W BbIOpaTh MPaBWIBHBIA METOJ pEIICHUS,
HENPaBWIBHO BBIOpAl OJHY WJIHM JBE (DOPMYIIBI, TOMYCTHI BBIYUCIUTEIBHBIE OIINOKH; — «IBaY,
ecly o0ydaromuiicst penru mpaBmibHO MeHee 50% 3ananuit;

— «OJIUH», €CJIM 00yYaroIIMIiCs HE MPUCTYNAJl K PEIICHHUIO 3a/IlaHuH.

Bonpocel qu1s 3amuThI pedgepara

1. Kakoe siBnenue (mpoiecc, 3aK0H) JISKHUT B OCHOBE paccMaTprUBaeMoro Borpoca?

2. Kakoe Ouomornveckoe neicTBHE OKa3bIBACT U3ydaeMoe SIBJICHUE?

3. Kakoe npruMeHeHrne HaXOIUT M3y4aeMoe SIBJICHHE B MPAKTHUKE C/X MPOU3BOJICTBA, MEIUIIMHE
WM BeTepuHapuun’?

4. ChopmynupyiTe OCHOBHOU (DU3NYECKUN 3aKOH, JISKAIIUM B OCHOBE U3y4aeMOT0 SIBJICHUS W
nporiecca?

5. Kakumu pusmdeckuMu cBOWCTBaMH 00J1a1af0T MaTEPHAIIBI, O KOTOPBIX BbI paccka3aiu’?

6. B geM 3akirrodaeTcs MPUHIIAIT MEXaHNU3Ma JICHCTBHS YCTPOMCTBA, O KOTOPOM BBI paccKa3aiu?
7. Kak MoxHO ocnabuth (ycuiuth) 3QGeKT AeHCTBUS SBICHUS WM MPOIEecca, O KOTOPOM BbI
pacckazanu?

8. UTo HOBOTO BHI Y3HAJIH, KOT/Ia TOTOBWIIH pedepar?

9. Kak paccmaTpuBaeMoe BaMM SIBI€HHE (IIPOIECC, 3aKOH, YCTPOWCTBO) MOXKET OBITh
WCIIOIB30BaHO B Balliel Oyaymiei npodecCuoOHaATbHOM eI TeTbHOCTH?



10. Kakne wuctounuku wuHPOpMANHMK, KOTOpPHIE BBl HCIIONB30BAIM IPU TOJTOTOBKE
pedepara, Oosblle BCEro BaM MOMOIIM M COJEpXKayid OoJiee MOJHYI0O M MHTEPECHYIO JJIS Bac
nHpopmanuro? 11. [ToueMy BbI BBIOpaJIM UMEHHO 3Ty TEMY JJII COOOIIEeHUs?

IIpouenypa ouenuBanus pedepara
Ha 3ammry pedepara, cocrosimryto U3 T0KJIaaa ¥ OTBETOB Ha BONPOCHL, oTBoAuTcs 10-15
MHUHYT.

[Ipu onenke pedeparta UCTIONB3YETCS CIEAYIOIINE KPUTEPUU:

— COOTBETCTBHE pedepaTa 3asgBICHHON TeMe, TOCTABICHHOM LIEIN U 3a/1a4aM;

— MpOOJIEMHOCTb TEMbI WJIU €€ aKTYaJIbHOCTb;

— HOBU3HA WJIHM OPUTMHAJIBHOCTD [1OJIYYE€HHBIX PE3YyJIbTaTOB;

— TIyOWHA U TIOJTHOTA PACCMOTPEHUS TEMBIL;

— JoKazarenbHas 0a3a, apryMEHTHPOBAaHHOCTb, OOOCHOBAHHOCTH BBIBOJIOB IIO
TeMe;

— JIOTUYHOCTb, CTPYKTYPUPOBAHHOCTb, LIEJIOCTHOCTD U3JI0KEHUs pedepara;

— peueBas KyJibTypa npu 3amure pedepara (CTHIb H3I0KEHUS, SICHOCTD,
YEeTKOCTb, JJAKOHUYHOCTb, KpacoTa S3bIKa, YYET ayAUTOPUH, SMOLMOHAIbHBIA PUCYHOK

peuu, J0XOJUUBOCTh, MYHKTYaJIbHOCTb, HEBEPOATbHOE COIIPOBOXKICHUE, OXKUBICHUE PEUU
adopuzMaMu, IpuMepamMu, IUTaTaMH | T.1.);

— WCIOJIb30BaHUE CCHUIKU Ha MH(POPMALIMOHHBIC PECYPChI (CalThI, TUTEpaATypa);
— HarJIsJHOCTb U MPE3eHTa0eNbHOCTH (eciu TpedyeTcs);
— CaMOCTOSITEIILHOCTh CYXKICHHH, BJIaJICHUE MaTepUaIoM, KOMIIETEHTHOCTh II0
Teme pedepara.
Ecnu 3amuTa pedepara cCBOAUTCS K KPATKOMY COOOIICHHUIO 5 — 7 MHHYT U HE MOXKET JIaTh
TIOJTHOTO TIPE/ICTABJICHHUS O IPOBEIEHHON pabdOTe, TO OIIEHUBAIOTCS OTBETHI HA BOIIPOCHI.

Kpurtepun onenkn

3a 3anuTy pedeparta BICTaBISETCS OIICHKA:

«3auteHo», ecinu pedepaT COOTBETCTBYET KPUTEPHSIM MPOLEAYpPhl OLICHUBAHUS U
oOyyaroIuiicsi OTBETHJI Ha BC€ MpPEUIOKEHHBIE BONPOCHI MPAaBUJIBHO, YETKO, YOEIUTENIbHO,
MOKa3aB XOPOIIINe 3HAHUS 110 TeMe pedepaTa U IPOJAEMOHCTPUPOBAI BIIaICHUE MaTePHAIIOM;

«He 3auteno», ecinu pedepar He cooTBeTcTBYeT O0OUIBIIEH YaCTH KPUTEPUEB MPOLIETYPbI
OLIEHUBAHMS U 00YJAIOIIUIICS OTBETHII HE Ha BCE TPETIOKEHHBIE BOIIPOCHI; IPOJIEMOHCTPUPOBAIT
HEMOJHOE BJIAJCHHE MaTepualioM MO TeMme pedepara, IOMYCTUI HECKOJBKO CYILECTBEHHBIX
OLIMOOK NPHU OTBETE.



