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1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS MO IMCHUILIIUHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

Koo unukato IlepeyeHb MIaHUPYEMEBIX
Pe3ynbTaTel p p Py
Komne- JOCTUXKECHUS PE3yNIbTaTOB O0yUYEHUS TI0
OCBOCHUSI
meHyuu KOMIIETEHIUHA JUCLUILINHE
3Hambs:
- CoBpeMeHHBIC (PM3NIECKUE TIPEICTABICHIS
00 OKPYKAIOIEM YeJIOBEKa COBPEMEHHOM
MUpeE.
-(DyH,HaMeHTaIIbeIe (1)I/I3I/I‘{GCKI/IC TIOHATUA,
3aKOHBI U ABJICHUS; TPAHULBI UX
NPUMCHUMOCTH.
CriocobeH npruMeHSITh T N
2 -Ha3Ha4CHUEC U MPUHIUIIBI JCUCTBUA
0azoBbIC SHAHUS WJT-2omk-1 BaKHEHIIMX (DU3UUECKHUX TPUOOPOB.
(GyHIaMEHTaIbHBIX npuMeHseT 6a30BbIe ymemp:
pa3aeioB HayK O 3HAHUA PU3HYECKUX - OOBSCHATE OCHOBHBIE HAOIIOJAacMBbIC
OIIK-1 3emiie, eCTECTBEHHO- 3aKOHOB U aHAJIN3a MPUPOAHBIC W TEXHOTCHHbIC SBICHHS |
HAYYHOTO U ¢m3udyeckux sBueHu | 9pdexTer ¢ mosuuuM  QyHAAMEHTANBHBIX
MaTeMaTHYECKOTO JUIA pelIeHus 3a1a4 B (uznueckux npencTaBieHui.
IIUKJIOB MTPH PEIICHUM | 00JIACTH 3KOJIOTHH U -Paborars € artapatypou Ut ‘bmmecm’f
3a/a4 [[PHPOJIOIONB30BAHUS uccnenoBanuii.  [IpoBoauTh  pU3HUCCKUIA
OKCIICPUMEHT M OLCHHUBATHL IOI'PCIIHOCTH
B 00JIaCTH PKOJIOTHH H N
0JI0TTIOJI30BAHUS FIMEPOHIH.
npu
pHpoa enadems:
- Haeikom mnpoBeneHHs (HU3MYECKOTO
OKCIICPUMEHTA, B TOM YHUCJIC MPABUIBHO

9KCIUTyaTHPOBAaTh OCHOBHBIC INPUOOPBI |
000pyAOBaHHE B COBPEMEHHON (HU3NYECKOM
nabopaTopuu.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl
JlaHHas JUCHMIIMHA OTHOCUTCA K bnoky [ wyactu QopMupyeMOW y4acTHHUKaMH

00pa3oBaTebHBIX OTHOIICHUH.

JucuunnuHa u3ydaercs Ha 1 Kypce Bo 2 cemecTpe 1o ouHoi popme obyuenus, Ha 1 kypce

B 2 ceMecTpe - 3a04HOM opMe.

3. O0beM AUCHHMILVIMHBI U BB y4eOHOH padoThl

OO0mast TpyA0eMKOCTh AuCHUIUIMHBI cocTaBiisieT 108 vacos (3 3a4eTHBIX €TUHMII).

Bun yue6HO# paboThI dopma o0yueHHs
OYHas 3a04Has
AyIMTOpHBIE 3aHATHS (BCEro) 48 12
B mom uucne: - -
JIEKIIMOHHOTO THTIA 16 6
CeMHHApCKOTO THUTIA 32 8
CamocrosiTesibHas padora (Bcero) 60 94
B mom uucne: - -
ITpopaboTka MaTepuana JeKIHiH, 30 70
MOJITOTOBKA K 3aHATHUSIM
CamocTrosTenbHOE H3YUYCHHE TEM 12
KonTtposnbHbie paboThI 24
Pedepar 18
WuauBHyabHOE 33 JaHHe
Bun npomexxyTouHOM arTecTanuu:
3ayer
OO0mast Tpy10eMKOCTh:
9acoB 108 108
3a4ETHBIX €IUHHUIL 3 3




4. Coep:xkanue QU CHUNTHHBI

4.1. Conep:xaHue pa3/ie0B 1 CHUIIITHHbBI

HaunmenoBanue
paszena IUCIUILTHHEI

Coneprxanue pasaena

2

3

duznueckue
OCHOBEI MEXaHUKH

Beenenne B Qusuky. Ilpenmer ¢msuxu. CoBpemeHHass Qu3nKa Kak
KyJIbTypa HaONIOACHUH, MOJACIMPOBAHHS, OSKCIHCPUMEHTAIHLHOIO
WCCIIEIOBAaHNSA ¥ KOJHMYECTBEHHOTO IIPOTHO3HPOBAHUS  SIBICHUH
npupoabl. CBsi3b (QU3UKH ¢ APYrUMH Haykamu. OTHOCHTENBHBIA
NpUOMMKEHHBI  XapakTep JIOObIX HAaOMIOACHUH W U3MEpeHHH.
OCHOBHBIE ¥ IPOU3BOIHBIE €TUHHUIIBI U3MEPEHUS (PH3MUECKUX BETUIHH.
OCHOBBI KHHEMAaTHKH. XapaKTePUCTHKH TOCTYATEIbHOTO IBMKEHUS U
BpAaIaTEIEHOTO JIBYDKEHUSI. Mexaanueckoe JIBIKCHHE.
XapakTepUCTHUKN TIOCTYIIATENIbHOTO JIBIKEHUS: TPACKTOPHS, IIyTh,
nepeMenieHne, CKOpOCTh, YCKOpeHHe (cpeiHee H MIHOBEHHOE),
TaHTeHIINAJIHHOE u [EHTPOCTPEMHUTEIHHOE. B3anmocBssi3b
XapaKTePUCTUK MPH MPSIMOTUHEHHOM M KPUBOJIMHEHHOM JBUKECHHH.
XapakTepuCTUKH KHHEMATHKH BPAIATEIbHOTO IBIKCHHS: YTIIOBas
CKOPOCTb, YTIIOBOE YCKOpPEHHE (CpeTHee U MIHOBEHHOE). B3anMocBs3b
XapaKTEePUCTHUK.

JuHaMuKa MOCTYNaTeIbHOro ABMXEHUS. J[MHAMUKA TIOCTYIaTeIbHOTO
IBIDKEHUA. Macca Tena, B3auMoecTBre U cuina. 3akoHsl HerotoHa (1,
2, 3). dynpnaMmeHTalbHblE B3aUMOJEHCTBHA M BHIBI CHJI. 3aKOH
M3MEHEHUS NMITYJIbCa, 3aKOH COXpaHEHUS UMITYJIbCa B M30JIUPOBAHHON
cucreme. Pabora, momHocTh, 3Heprusa. ['padudeckoe nzoOpaxkeHHe
paboThL. 3aKOH COXpaHEHHMS TIOJTHONW MEXaHUYECKON SHEPTHUH.
JuHamuika ~ BpamiaTenbHOTO  JBIKEHWS.  MOMEHT  HHEPIUH
MaTepHaIbHON TOUYKH, Tela. MOMEHT Bpamaronieil cribl. OCHOBHOM
3aKO0H JAWHAMHUKHU BpaliaTelbHOTO IBIKEHUA. (2-U 3akoH HbroToHa).
DHeprus NOoTEHINAFHAS 1 KHHETUYeCKasl BPAIlaTeIbHOTO JIBIKEHHUSL.
Mexanndeckue koineOanus. Pesonanc. ['apmonnueckoe konebaHue u
€ro XapakTepHCTUKH: CMeEIlleHHe, aMIUINTyAa, 4YacTtoTa, (asa.
VYpaBHeHue kosebanus u ero rpaguk. MatemaTuuecKuii ¥ Gu3ndeckuit
MasTHUKHU. BeiBox opMynel ieprona. 3aTyXaroliue U BEIHYXICHHBIC
KoysiebaHusi, aBTOKojieOaHWs. Pe3oHaHc, €ro TposBICHHE U
ucnosb3oBaHue. Bubparus.

BomnroBeie mpomecchl. [IpomonsHeie W momnepedyHble BONHBL J[nmHa
BOJIHBI, WHTEHCHUBHOCTH, YypaBHEHHE BOJIHBL. 3BYK, HH(QPa3BYK,
yJIbTpa3ByK, XapaKTepUCTHKH 3ByKa. VIcronb30BaHHE aKyCTUYECKUX
BoyH. KorepeHtHbie BonHBL. OTpakeHHe 3ByKa. BOIHOBBIE SBICHUS:
Iudpakuusi, uHTepdepeHurs. YCIoBUS MakKCUMyMmMa M MUHHMYyMA.
O®pontr BomHbL. [lpunmun [roiirenca — @penens. DIEeMEHTHI
CHEeNHAIbHON TEOPUH OTHOCHTEIILHOCTH.

MonexkynsapHas
du3uka u
TEPMOIMHAMHKA

Ocnosnble nonoxenns MKT. T[Ipeanockuiku u onpITHOE 000CHOBAaHUE.
I"a3w1, maeansHeni Ta3. JlaBnenne raza. OCHOBHOE ypaBHEHHE TCOPHH
WJICATHFHOTO Ta3a.

lazoBeie 3akoHbl. YpaBHeHue MeHnaeneeBa-Knaneiipona. YpasHeHue
COCTOSIHMSI MJI€aJIbHOTO ra3a.

Pacrnipenenenne 3Hepruy Mo CTETIEHSM CBOOO/IBI.

[lonsitue o uymcne cremeHeidl cBoOojbpl. Uucio cremneHeidl cBOOOIBI
MOJIEKYJIbI uaeanbHoro rasa. Teopema bosibiiMaHa o paBHOMEpPHOM




pacrnpeacjacHnun OHCPTrun 110 CTCIICHAM CBO6OI[BI. Cpe,I[HSIH
KHMHETUYCCKas JSHEPrusd, IMNpuxoadaniasicsa Ha OJHY CTCIICHb CBO6OZ[BI

MOJIEKYJIBI.
[lonHas kMHETHYECKast FJHEPTHUA MOJIEKYJbI raza. BHyTpeHHss sHeprus
mo0oi Macchl Taza. MONEKyIIpHO — KHHETHYECKOE TOJKOBaHHUE

Temreparypel. AOCOMOTHAS TeMieparypa. YAeInbHble W MOJSIPHBIC
TEIJIOEMKOCTH Ta3oB. @DU3MYECKUM CMBICI MOJSPHOM Ta30BOU
MOCTOSIHHOM.

Crpoenune >kumkocTed u TBepAbIX Tel. OCOOCHHOCTH CTPOCHHS

JKUJKOCTEH M TBCPALIX TCII. BHYTpeHHCe MOJICKYJIAPHOC JaBJICHUC B
KHUIOKOCTH. HOBCpXHOCTHOC HaTsKCHUC U CB06OILHaH OHEPrus.

Monekynsipaple  siBIeHMA B KHIKOCTAX.  CMaunMBaeMocCTsb,
HecMaynBaeMocTh. Kamuisipueie sBnenus. Pa3oBble MpeBpalleHHs,
JuarpaMmma COCTOSIHUS BellecTBa. Vcapenue, KoHIeHcalus, KUIIeHHE.
®azoBblie npeBpaiieHus. HacoleHHbii nap. J{aBieHue HaCHIIIEHHOTO
napa. Kputuyeckas Ttemmepatypa. AOCONIOTHas, MakcHMalbHas,
OTHOCUTENbHAass ~ BI&XHOCTh.  Toyka  pocel.  [lnaBnenme wu
KpucTaunzanus. Bo3roska.

1-e mayano tepmonmHamuku. Pabota, coBepmiaeMasi mpyu W3MEHEHUHU
o0bema rasa.

Ammnabaruenii nporiecc. Paborta agmabaTHoro mporiecca, amuabaTHOe
M3MeHeHne o0beMa Tra3a, agnabaTHYecKWid MpollecC B MPUPOAE U
TCXHHUKCE.

WpneanbHas TeIuioBasi MalluHA.

Kpyroseie mpoueccel. WpeanbHas temnoBas MamuHa. llpsimoil u
obpatubii k. Lukn KapHo. 2-e Hauano TepMoAHHAMUKHI. DHTPOTIHSL.
3-e Ha4yaJI0 TEPMOAMHAMHUKH.

DIIEKTPUUECTBO U
MarHeTH3M

DNeKTpUUYecKoe Toje. XapaKTEePUCTHKU AIEKTPOCTATHIECKOTO MOJIS:
HANPSOKEHHOCTh, JIMHUHM HANPSHKEHHOCTH, HANPSIKEHHOCTh  ITOJIA
To4YeuHOTo 3apsna. OMHOPOIHOE MOJE, MOTEHIIUAN, MOTEHIIUAT MO
TOYEUHOTO 3apsja. OKBUIOTCHIMAIBHBIE MOBEPXHOCTH. CBs3b
HANPsHKEHHOCTH | MTOTEHITHAIA.

OnekTpoeMKOCTh.  KoHmeHcaTopbl.  DIEKTPOEMKOCTh  IIOCKOTO
KOHJIEHCATOpa. ODHEPrus 3apsHDKEHHOTO  MPOBOJHHUKA.  JHEPTUs
3apsHKEHHOTO KOHIeHCaTopa. J{MANeKTPUKY B 3NIEKTPHYECKOM IIOJIE.
Onekrpuueckuil Tok. I'eneparop, croponnue cuibl. DJC. 3akon Oma
JUTS y9acTKa [ernu, B TuddepeHnrnansHol popme s 3aMKHYTOH [IETTH.
Tok B Merauimyeckux MpoBoAHWKax. CONMPOTHUBIEHHE, 3aBUCUMOCTh
YAETBbHOTO  COMPOTHBICHHWS  IMPOBOAHWKA  OT  TEMIIEPaTyphl.
Tepmopesuctopbl. PaboTa 1 MOIIHOCTE TOKA.

[MomympoBoguuku.  TUIBI ~ MPOBOAMMOCTH  TOTYNPOBOJHHUKOB.
CoOcTBeHHasT W TNPUMECHas  MPOBOJAUMOCTB.  3aBHCHMOCTb
MPOBOJIUMOCTH TIOJMYIIPOBOJHUKOB OT TeMmIeparyphl. llpuMmenenwne
MTOJIYITPOBOJTHUKOB, UX MCIIOIH30BAHUE B CETHCKOM XO3SHCTBE.
MaruuTtHoe noje. MIcTOYHHKE MarHUTHOTO TIOJIS, €r0 OOHApYKEHUE U
n3o0pakeHne. XapakTepUCTHUKH MArHUTHOTO —TIOJISA:  WHAYKIUS
MAarHuTHOTO TIOJIA, JIMHUW WHIYKIWW. 3akoH Awmmepa. 3akoH buo —
CaBapa — Jlamumaca, ero npuioKeHUsA. XapaKTEPUCTUKU MAarHUTHOTO
noJist 3eMJIn.

JnamarseTuky, mapaMarHeTHUKH, QGeppoOMarHeTHKH. MarHuTHas
npoHunaeMoctb. IloTOk  MarHUTHOM  WHAYKUMU. MarHuTHbBINA
ructepesuc. KospunutrpHas cuina. MarHUTOMSTKIE U MAarHUTOKECTKUE
MaTepHab.

DJIEKTpOMAarHuTHAs ~HWHAYKIOHAA. ODJICKTPOMarHWUTHBIE — KOJeOaHwsI.

CBoOoHBIC u BBIHY>KJICHHBIC KoJieOaHws. Pe3zonanc.
OnekTpomarauTHas WHAyKnws. 3akon @apazges. mpaswio Jlenma.




[lepemennsiii Tok. Tpancopmaropsl. Toku Dyko. CaMOMHIYKIHS,
OJ1C, MHIYKTUBHOCTE. Y paBHeHHUs MakcBea.

4, OnTuka CaerT Kak anekTpoMarauTHas BosHa. [lornomenue ceeta. 3akon byrepa.
®dotordpdexT: BHemHM ©u BHyTpeHHHH. 3akoHbl (oTorddekra.
Kpacnas rtpanmma ¢otodddekrra. Xumudeckoe IeiCTBHE CBETa.
[MapHuKoBEIH 3G dEKT.
Otpaxxenne u npenomienue. Hurtepdepenims. KorepeHTHbie
MCTOYHHKU U METOJIbI MX MOJy4YCHHs. Y CIOBUS HHTEP()EPEHIIMOHHOTO
MakCUMyMa H  MHHHUMyMa. HTepdepeHIMOHHbIE  KapTHHBI,
CO3/laBacMble pa3IMuHBIMA HMCTOYHMKAaMH. Jludpakums ceera u eé
nposiBieHus. JuppaknuoHHas pemérka. YCIOBHS —MaKCHUMyMa,
MuHUMyMa. EcrtectBeHHbIlt cBeT. llomsapu3oBaHHBI cBeT. 3aKoH
Mantoca. Bpamenue miockocTd Kone0aHui MOISIpU30BaHHOTO CBETA.
[lpuHIMI JEWCTBUS TOMSApUMETpa. SIBICHME W XapaKTEPUCTUKU
TEIUIOBOTO JIyYeHCHyCKaHWs W Jydernoriomenns. 3akoH Credana-
bospiivana. 3akoH Buna.
5. AToMHas U snepHas | JAnepHas Monenb CTpoeHus aroMa. JIMCKPETHOCTh SHEPreTUYECKHX
pusnka coctosiHMit atroma. [loctynarsr bopa. AtomHoe sipo, u3oronsl. CeKTp
aToMa BOJOpO/a, ipaBmiIo otoopa. YpaBuenus llpenunarepa.
PanmoakTHBHOCTh, €CTECTBEHHBIH CPOK PaIHOAKTHBHOCTH. O, P, Y —
H3JIYyYCHHC. Bnusnue pPaaAuOaKTUBHOCTH Ha JKHU3HCACATCIBHOCTDH
OpraHu3MOB. 3aKOHBI PaIMOAKTUBHOTO pacnana. [lepron nonypacnana.
Cpennee BpeMsl XU3HH. AKTUBHOCTh D3JIEMEHTA. OJIEMEHTapHBIC
YaCTUIIBl, UX XaPAKTEPUCTUKH. [[yain3m CBOMCTB MUKPOYACTHL.
4.2. Pa3nenbl TUCHUTITAHBI M BUAbI 3aHATHIA
ouHasi opma oOyueHus
Ne HaumenoBanue paznena Jlexuumonnoro | CeMHMHApCKOToO CP Bcero,
n/m JUCHUTUIMHBI THUIIA TUIIA 4acoB
1 du3nyuecKrue OCHOBBI MEXAHUKHU 4 8 12 24
2 MornexymsipHas pu3uKa u 4 8 12 24
TEpPMOJIMHAMUKA
3 DNEKTPUYECTBO U MAarHETH3M 4 6 12 22
4 Onruka 2 6 12 20
S) AToOMHas U siepHas pu3MKa 2 4 12 18
Uroro: 16 32 60 108
3aoyHas (hopma oOydeHUst
Ne HanmeHnoBanue pasnena Jlexunonnoro | CeMMHapCKOTo CP Bcero,
/1 JIACIIUTIITUHBI THNA THNA 4acoB
1 Du3nuecKue OCHOBbI MEXaHUKH 2 2 20 24
2 MonexymsipHas Gpusmnka u 2 2 20 24
TEPMOJIMHAMUKA
3 DNEKTPUYECTBO U MarHETU3M 2 2 20 24
Onrtuka - 2 10 12
4 ATOMHas U sfiepHas pusnka - - 10 10
5 DuU3nYECKuEe OCHOBBI MEXaHUKHU - - 14 14
Uroro: 6 8 94 108




4.3. 3aHATHS cCEeMUHAPCKOI0 THNA

Ne Ne TpynoeMkocTh(4ac)
n/m paznena Tema OuHast 3a04Has
TUCITUTLIIN
HBI
1 2 3 4 5
1. 1 O6 wu3mepeHHMH  (U3UYECKUX BEIUYMH U O 2 2
MOTPEHIHOCTSIX U3MEPEHU.
2 [Tousitue cuibl. 3akoHbl HploTOHA B MHEpIMATBHBIX 2 -
cUCcTeMax OTCYEeTa.
3 OrnpeziesieHne MIOTHOCTH TBEPJIOTO Tela MPaBHIIbHON 2 2
reOMETPHUYECKON (HOPMBI.
4 2 Onpenenenue MJIOTHOCTH CBIITYYHX TeN 2 -
BOJIOMEHOMeTpoM JlepmoHTOBa
5 OcnoBHoe ypaBHenue MKT. CrneactBusi u3 Hero. 4 2
Pacnipenenenne »HEpruM MO CTENEHSM CBOOOJBI.
BHYTpeHHsIs SHEpIrHs NACAIBHOIO rasa.
6 Ornpenenenne k03P GUIIHEHTA BI3KOCTH KUIKOCTH 2 -
meTo oM CTOKCca
7 3 W3ydyeHrne XapakTEpUCTUK AIIEKTPOU3IMEPUTEITHHBIX 2 2
npuOopoB. Pacuer norpemHocreil n3MepeHui
8 DJIeKTpUUYECKOe ToJe. XapakTepUCTUKH 4 -
AIIEKTPOCTATUYECKOTO TIOJISI: HANPSIKEHHOCTh, JIMHUN
HANPSDKEHHOCTH, HAIPSHKEHHOCTh MOJSE TOYEYHOTO
3apsina. OZHOPOAHOE TOJe, MOTSHIUAN, IMOTSHIUAI
T0JIsSl TOYEYHOTO 3apsijia.
9 V3yueHne 3J1eKTpON3MEpHUTEIBHBIX IPUOOPOB 2 2
10 4 OmnpeneneHre  JUIMHBI  BOJIHBI  C  TIOMOIUIBIO 2 2
JU(GPaKIMOHHON penIeTKH
11 ®otorddeKxT: BHEMHUA M BHYTPEHHUH. 3aKOHbI 4 -
dboTtorddekra.
12 5 ®opmyna [Inanka. @ororpdexrt. KBaHTOBBIN 2 -
MEXaHHM3M MOTJIoNIeHUs cBeTa. DOTOHBI.
13 S nepHast Mosienb CTPOEHUS aToMa. 2 -
Uroro: 32 12

4.4. lIpumMepHasi TeMaTHKa KYPCOBBIX MPOeKTOB (padoT) (e npedycmompeno OI1OI).

5. Opranmu3anusi CaMoCTOSATeIbHOH PadoThI 00yUAIOIIUXCS 10 JUCIHUIINHE

5.1. Tunsl caMOCTOATEIBHOMH PadOTHI H €€ KOHTPOJIb

Tun camocrosiTe1bHON PadboThI dopma o0yueHHs Texymui KOHTPOIIb
OYHast 3a049Hast

ITpopaboTka MaTepuana JeKIHid, 30 70 TectupoBanue

MOJITOTOBKA K 3aHATHUSIM

CamocrosTenbHOE U3YYeHUE TeEM 12 TectupoBanue

Pedepar 18 3amura

KontponbHbIe paboThI 24 3ammra
BCET0 YaCoB: 60 94




5.2. YueOHO-MeTOANYECKHE MATEPHUAJIBI IJISl CAMOCTOSITEJIbHOI padoThI:

1. Mertoandeckue yKazaHus JJIsl CAMOCTOSATEIBHOM paboThl o quciuiuinHe Ousnka
JUIS CTYJICHTOB OYHOM M 3a04HON (opM OOydUeHHs MO HANpaBJICHUIO MOJArOTOBKHM buosorus, /
Cocr. E. A. IIpockypsikoBa. — Tromenb: 'AY Cesepnoro 3aypanbs, 2015. — 61 c.

5.3. Tembl, BLIHOCHMbI€ HA CAMOCTOSITEIbHOE H3yUeHHe:
(coenacno mabauye nynkma 5.1)
1. BonnoBele npoueccel. [IpononbHble U nonepedHbie BOIHBL. J[JTMHA BOJTHBI, THTEHCUBHOCTD,
YpaBHEHHUE BOJIHBI.
2. 3ByK, UH(]pa3BYK, yIbTPa3BYK, XapaKTEPUCTUKU 3BYKa. VIcronb30BaHNne aKyCTUYECKUX BOJIH.
KorepenTHsie BosiHbI. OTpaskeHUE 3BYKA.
3. DJIeMEHTHI ClIeUUaIbHON TEOPUU OTHOCUTEIBbHOCTH.
4. Ctpoenue )uaKocTeld U TBepAbix Tell. OCOOCHHOCTH CTPOCHUS KUAKOCTEH M TBEPABIX TEIl.
BHyTpeHHee MOJIeKyIIpHOE JaBICHHUE B HKUIKOCTH.
5. ®a3oBble npeBpaleHus. Haceimennsii nap. /{aBnenue HaceleHHOro napa. Kpurtuyeckas
Temmneparypa. AGComoTHasI, MAKCUMallbHas, OTHOCUTEIbHAS BIaXXHOCTh. TOYKa POCHL.
6. [InaBnenue u kpucramumsanus. Bosronka.
7. 2-e HaUaI0 TEPMOAMHAMUKHU. DHTPONHs. 3-€ HA4aJ0 TePMOIMHAMUKHU.
8. DIeKTpOMarHuTHas UHAYKIUS. DIECKTPOMarHuTHEIE KosieOanusi. CBOOOIHBIC U
BBIHYX/ICHHBIE KOJICOaHMUS.
9. [lepemennsiit Tok. Tpanchopmartopsl. Tokun dyko. Camounaykuusi, IC, UHIYKTUBHOCTb.
YpaBHenust Makcgenna.
10. 3akoH Maitoca. Bpaiienue miockocty koieOaHui Noaspu30BaHHOro cBeta. [IpuHnmn
JIENCTBUS MOJISPUMETpA.
11. DnemeHTapHbIE YaCTUIIBI, UX XapaKTEPUCTUKU. [{yann3M CBOMCTB MUKPOYACTHULL.

5.4 Temsl pedepatoB
Posib HOBBIX TEXHOJIOTUH B pa3BUTUHU OOIIECTBA.
Hcropus pa3BUTHS KIIACCHYECKOW MEXAHUKH.
Mup AUCKPETHBIX 0OBEKTOB — MEXaHMUECKUX YaCTHII.
Cunpl HHEPLMHU U KJIaCCHUYECKas MEXaHMKa.
I'MpOCKOIIBI ¥ UX IPUMEHEHUE.
Hcnonp3oBanne 3HEPTUMN BETPA.
[TpumeHeHne BUOPOBO3ACHCTBUI.
Bo306HOBIIsIEMbIE HCTOUHUKH SHEPTUU.
Bonopoanas sHepretuka.
. HeTpaauimonHusle METOABI aKKyMYJIMPOBAHUS YHEPTHH.
. 'unponrHamMuyecKkas HEyCTOMYUBOCTD KUAKUX CPELL.
. DHepreTu4ecKre pecypcbl MUPOBOIO OKEaHa.
. MarauTtHas 06paboTKa BObI.
. [lepcieKTUBBI HCTIOIB30BAHMS MAJIBIX THIPOIIEKTPOCTAHIIUM.
. BubpannonHsie TEXHOJIOTHH.
. Pe3oHaHCHBIE N3MEPUTENIBHBIE METOIHKH.
. Mcrionib30BaHME BOJIHOBBIX MPOIIECCOB B COBPEMEHHBIX TEXHOJOTHAX (yAapHas BOJIHA).
. Mcrionb30BaHKe SABJICHUI NIEPEHOCA B COBPEMEHHBIX TEXHOJIOTMYECKHUX MPOIIecax.
. Teopus B3peiBa. [IpuMeps! €€ UCIIOIB30BaHUS.
. Cunepreruka. KoHuenmusi caMoopraHu3aiuu.
. CuHepreTuka u 5KOHOMHKA.
. Outponus. Uneun U. Ilpuroxnna u uX npuMeHEHHE.

CoNoOAEWNE

NNNRPRPREPRPRERRERER
NFPOOWO~NOOUMWNEO



23. DHeprus. DHTponus. XUMHUECKUI MOTEHLIUAN U TEPMOAMHAMHUYECKAs TEOPHUs
XMMHYECKOTO CPOJCTBA.

24. TlpuMeHeHHe TEeTIOBBIX HACOCOB.

25. DHeprus 6MOMacchl.

26. SIBnenust nepenoca: 1uddys3usi, TEIIONPOBOJHOCTH, BHYTPEHHEE TPEHHUE.

27. DNEKTPOCTaTHYECKUE IPUCTIOCOOJICHHS i YCTPONCTBA.

28. CBsi3b (PU3UKH C €CTECTBEHHBIMH HAyKaMHU.

6. @OHI OIEHOYHBIX CPEICTB /s TMPOBEAeHHS TMPOMEXKYTOUYHOH aTTecTaAlUU
00yYaKOIIHUXCS 10 TUCIHIIINHE

6.1 Hepeqenb KOMIIETEHIIMIAT W OIEeHOYHbIEe cpeacrea HHAUKATOpPAa dOCTHKCHUSA

KOMIIeTeHIUI
Koo [Tepeuens mIaHUPyEMBIX HanmenoBanue
Nupukarop qocTUxREHUs
Komne- PE3YJIbTATOB 06yquI/151 1o OLICHOYHOI'0 CPCACTBA
KOMIICTCHLINHU
menyuu UCLAIUINHE
3Hamv: TecT
- CoBpeMeHHbIE (pH3HYeCKUe
peCcTaBICHHs 00 OKPYKAIOIIEeM
eTOBEKa COBPEMEHHOM — MHpE.
-OyHIaMeHTATbHBIC (HU3UUICCKIE
HOHSATHS; 3aKOHBI U SIBIICHUS,;
TPaHUIBI HX TPHMCHUMOCTH.
-Ha3naueHue 1 IpUHIUIIBL
JIEUCTBUS BaXKHEUIINX
(u3nIecKux mpuOOPOB.
ymemp:
- OOBACHATD OCHOBHBIE
U/1-20nk-1 npumensier HabImoaeMble  NIPUPOAHBIE U
6a3oBble 3HAHUA PU3HYECKUX | TexHOTEHHBIC SBICHUS U S(PEKTHI
3aKOHOB U aHAJIN3a C TO3MIMH (YHAAMEHTAIbHBIX
OIIK-1 (pu3MUECKUX ABICHUN I (U3MYECKNX MPE/ICTABICHHIL.
pelIeHus 3a1a4 B 00JaCTH -PaGorare C ammapatypoil i
SKOJIOCHH U ¢busngeckux HUCCIIETOBAaHUH.
IIPHPOIOTIONB30BAHHS IIpoBoauTH ¢busnyecknit
9KCIIEPUMEHT M OIICHHBATh
HOTPEIHOCTb U3MEPEHUI.
enadems:
- Hagbikom HPOBENICHUS
(bHU3MYECKOTO JKCIEPUMEHTa, B
TOM qHCIie TPaBUIIEHO
9KCILUTyaTHPOBATh OCHOBHBIE
npubopsl U o0OpynoBaHHE B
COBPEMEHHO ¢uzngeckoit
naboparopumu.
6.2. HIkaJjbl olleHUBAHUS
Ikanaa OLHCHUBAHWS TECCTUPOBAHUSA HA 329€TC
% BBINOJHEHHUS 3aJaAHUSA Pe3syabTar
50 -100 3a4TE€HO
MmeHee 50 HE 3a4TE€HO




6.4. TunoBble KOHTPOJIbHbIE 32/IaHUA HJIM HHbIE MATePHAJIbI:

VYka3aHsl B IpUIIOKEHUH 1.

7. IlepeyeHb OCHOBHO¥ M OTIOJTHUTEILHOI YUeOHOM JIUTepaTypbl, HEOOX0AUMOIi 1JI5
OCBOEHHS THCIUIIHHBI

a) OCHOBHAsI JIUTEepaTrypa

1. TanutbikoBa-bymkesny, W.W. ®usuka: yyeOnuk. B 2 4. Y. 1. Mexanuka.
MounekynsapHas pu3ruka ¥ TEpMOIUHAMUKA. DJIeKTpudecTBO  MarHetusMm / M. U. TanuibikoBa-
bymikeBuy. — 2-e u3f., uctp. — Munck: Beimmiimas mkona, 2014. —303 c. .— Pexum pocryma:
http://e.lanbook.com//.— DBC «Jlaub.

2. TanuteikoBa-bymkesuy, N.W. ®usuka : yueobnuk. B 2 4. Y. 2. Ontuka. KBantoBas
¢usuka. Ctpoenue u ¢puzndeckue crorictra Bemectsa / M. U. TammeikoBa-bymkesuy. — 2-¢ 3.,
ucnp. — Munck: Beiniimas mkona, 2014. 232 c.

3. Jlorynoga, 3. B. Ilpaktukym no ¢usuke : yuednoe nocodbue / 3. B. JlorynoBa. —
Owmck : Omckuit 'AY, 2020. — 87 ¢. — ISBN 978-5-89764-833-7. — Tekcr : 31eKTpOHHBIH //
Jlansb : anekTpoHHO-O0MOIHoTeuHas cucrema. — URL: https://e.lanbook.com/book/136149

0) JOMOJIHUTEIbHAS JIUTEpPaTypa

1. Tpodumona, T.1. CoopruK 3a1a4 10 Kypcy pusuku: yued.mocodue. — M.: Boicimas
mkoja, 1991. — 303 c.:um.
2. bnoxuna, M.E.PykoBoiacTBO K nabopaTOpHBIM paboTaM IO MEIUIMHCKOH |

6uonornyeckoit gpusuku: yued.nocooue / M.E.bnoxuna, U.A. Dccaynosa, I'.B. MancypoBa. —
M.: [Ipoda, 2002. — 288 c.:ui.

3. Bonbkenmreitn, B.C. COophHuk 3amau no obmemy kypcy ¢usuku / B.C.
Bonbkenmreitn. —CI16.: Kawxasiii mup, 2007.- 328 c.: ui.

4, I'pabosckuii, P.U. Kypc ¢usuku: yue6Hoe mocodbue/ P.M.I'pabosckuii. — CII6.:
Jlanb, 2012. — 608 c.

1. Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
"Unrepuer"
1 Jlekuun  mo  dusumke [OnekTpoHHBINT  pecypc] —  peXHUM  JIOCTyma:
https://www.youtube.com/channel/UCoFET4xcduyXFGdA|InNWG8yw
2 Jlexkiun 1o ®dusuke [DnekTpoHHBI pecypc] — pexum jgocryma:  https://Ims-

test.gausz.ru/enrol/index.php?id=2745

9. Meroguyeckue yKasaHusi AJ1s1 00y4ar0uXcs M0 OCBOCHUIO THCHUIINHBI
1. ®uzuka: YuebHOE MocoOue MO BBHIIOJHEHUIO KOHTPOIBHBIX padoT [DIEKTPOHHBIN BapuaHT]| /
Cocr. II. A. IIpokomnuos, E. A. IIpockypsikoBa. — Tromens: I'AY CesepHoro 3aypainbs, 2017. -
125c.

10. ITepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Wil
1. Onepaunonnas cucremMa Windows (JIMIIEH3MOHHO-ITPOrpaMMHOE OOecieueHHe)

2. INaker mpuxnagueix nporpamm MS Office 2007 (yHUBepcHUTETCKas JTULICH3US)
3. OMOC Moodle

11. MarepuajJbHO-TeXHHYECKOe oOecredeHue 1 CIUTIIUHbI

1-23 JIaGoparopus onTUKU: Y CTaHOBKA JUIsl U3BMEPEHMUSI JJIMHBI BOJHBL. TU(paKIMOHHAS pelleTKa,
NIEKTpUYECKass JlamMIa, MHUKPOCKOI, CTEKJISHHbBIE IUIACTUHBI, MHKPOMETpP, BaKyyMHBII
(bOoTORIEMEHT, JTaJIOHHAsl JaMIIOYKa, ONTHYECKas CKaMbs, MHKPOaMIIEPMETP, BOJBTMETD,
NOTEHLIMOMETP, COEMHUTEIbHBIE ITPOBO/IA.


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

1-24 JIaGopatopusi IEKTPOCTATHUKH U SJCKTPOJIUHAMUKH: aMIIEPMETPBI, BOJIBTMETPBI PA3TUUHBIX
BUJIOB, TMOTEHLMOMETpP, BOJBTMETP, aMIEPMETP, CONPOTHUBIEHHE HArpy3ku (peocrtar), KIkod,
ucrounuk nutanus 200 B, mantorpad, peocrar, Kiro4, 30HJ, UCTOYHMK mnuTaHus 50 B,
TEPMUCTOP, Mara3uH COINPOTUBJICHUS, TEPMOMETP, TalbBAaHOMETP, KJIIOY, MOTEHLUOMETD,
AJIEKTpUYECKasl IUIMNTKA, TAHI'€HC - TaJIbBAHOMETP, MOTEHLHMOMETP, NEPEKIII0YaTesb, KOMIIAC,
nucToyHukK Toka 50 B.

1-18 JlaGopaTopusi MEXaHUKH U MOJIEKYJISIpHON (pr3uku: [TpuOOpsI Mo onpeaeneHuto I0THOCTH
TBEPOTO Tena (aBTOPCKOE MCIIOJIHEHHE), M0 U3YYCHHIO KOJIeOaTeIbHOTO JBMKEHUS (aBTOPCKOE
HCIIOJTHEHHE), TI0 U3YYEHHUIO BPAIIAaTEIbHOIO IBUKEHUS (aBTOPCKOE UCIIOIHEHUE), 0 U3YUEHUIO
BpallaTeIbHOr0 JBMXEHHUS (aBTOPCKOE HCIOJHEHHUE), MO OINPEJCICHUIO SBJICHUS BS3KOCTHU
KUAKOCTU, KOOPPHUIIEHTA TOBEPXHOCTHOTO HATSHXKEHUS KUJKOCTH (aBTOPCKOE HCIIOJIHEHHE).

12. Oco0eHHOCTH OCBOEHHS AUCHMILUIMHBI JIJisi HHBAJMIOB M JIMI C OrPaHMYeHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

OOyyenue oOyyarolUMXCcsl C OTPAaHUYEHHBIMM BO3MOMKHOCTSIMM  3[0pOBBbSl  IIpHU
HEOOXO/MMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJalNTHPOBAaHHOM paboyeil mnporpamMMmel ¢
UCIIOJIb30BAHUEM  CIELMAIBHBIX METOAOB OOYy4YeHMs U JUJAKTHUYECKUX  MaTepHalioB,
COCTaBJICHHBIX C Y4Y€TOM OCOOEHHOCTEH NCUXO(PHU3HMUECKOro Ppa3BUTHUS, WHAUBUAYaIbHBIX
BO3MOXKHOCTEH M COCTOSTHUS 3[IOPOBBS TAKUX 00YJArOIIHUXCs (00YJaromerocs).

B nensix ocBoeHus yueOHOM porpaMmbl JUCHUITIMHBI HHBAJIMAAMU U JIMIIAMU C OTPAaHUYEHHBIMU
BO3MO>KHOCTSIMU 3/J0POBbsI 00€CIIEUNBAETC:

* JUI1 MHBAIWAOB U JIML C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBbSI 110 3PEHUIO:
pa3MelneHne B JOCTYIHBIX s OOYYalOUINXCs, SBISIOMIMXCS CIEMBIMUA MU CIa0OBHISAIINMH,
MecTax U B aalTUPOBAHHOM (popMe cripaBOYHOI HH(pOpMAIMK O paCIIMCaHUU YUEOHBIX 3aHATUH;
NPUCYTCTBUE aCCHUCTEHTa,  OKAa3bIBAIOLIETO O0yYaromieMycss HEOOXOAUMYI0  MTOMOIIb;
BBIITYCK aJIbTEPHATUBHBIX (POPMATOB METOAMYECKUX MaTepUasioB (KpyMHbIM mpudt mmm
aynuoaiinel), Wcnojb3oBaHUEe Bepcuu caiita mia cnadoBumpsanmx OBC IPR BOOKS wu
cneuuanbHoro MoouinbHoro npuioxenus IPR BOOKS WV-Reader (mporpamMMbl HEBU3yaabHOTO
JocTtyna K HMHQOpMalMM, MpelHa3HayYeHHOW i MOOWJIBHBIX YCTPOMCTB, pabOTaroUIMX Ha
onepaunoHHoil cucreme Android u 10S, koTtopas He TpelyeT creuuaJbHO OOYyYEeHHOro
accucTeHTa, T.K. Joau ¢ OB3 mo 3peHuto paboTaroT CO CBOMM YCTPOWCTBOM NPUBBIYHBIM
CHOCO0OM, UCIOJNB3Ys CHELUaNbHbIe HITaTHBIE MPOTrPAMMBI JUI HE3psUuX JIOAEH, C KOTOPBIMU
IPR BOOKS WV-Reader umeeT mojHyr COBMECTHMOCTH);

* U1 UHBAJIWAOB M JIUI[ C OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU 3[0POBbS IO CIYXY:
HaJJIeXKallliMHU 3BYKOBBIMH CpPEICTBAMU BOCIIPOM3BEIEHNE NH(POPMALIH;

* U1 UHBAJIKAOB U JIMI C OTPAaHUYEHHBIMM BO3MOXKHOCTSIMH 3J0POBBS, HMMEIOLIMX
HapyIICHUs ONOPHO-JBUTATEJILHOIO ammapaTa: BO3MOXKHOCTb OECHpEensTCTBEHHOrO J0CTyma
o0yyaromuxcst B yueOHble IOMEIIEHUSs, TyaleTHble KOMHAThI U JIpyrue MoMelieHus Kadenpsl, a
TaKXe MpeObIBaHNE B YKA3aHHBIX  MTOMEIICHHUSX.

OO6pa3zoBaHue 00y4arOMIMUXCS C OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbSI MOXET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOy4YaloIUMUCS, TaK U B OTAEIbHBIX IPYIIax WUIH B
OTJENIBHBIX OPraHU3aALUsAX.
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KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPUAJIBI OLIEHKH 3nanwii,
YMEHHM, HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEePHU3YIOLIHEe ITAIbI
(popMupoBaHUs KOMIIETEHUHMI B PoLecce OCBOCHUS JUCIUIIIMHBI
KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPUAJIBI OHEHKH
3HAHMi, yMEHHUH, HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH, XapaKTepu3ylomme
JTanbl POPMUPOBAHUS KOMIIETEHUMI B IIpoLecce 0CBOCHHUA JUCHMIIUHbI

DOU3UKA

BOHpOCbI K 3a4€Ty

Koow Bonpocwi k 3auemy
KoMnemeHyuu
1. Mexanuueckoe ABM>KEHUE. BUabl MEXaHUYECKOTO IBUKEHUSI.
2. CxopocTh M YCKOpPEHHE TPU TOCTYNATEeIbHOM H BpalaTeIbHOM
JIBUKEHHUSIX. CBSI3b MEXy JIMHEWHBIMH U YTIIOBBIMU
XapaKTepUCTUKAMHU.
3. Cunsl. Buasl cuin. 3akons! HerotoHa.
4.  Wmnynbc. 3aKOH COXpaHEHUs UMITyJIbca. MoMeHT cuiibl. IHepuust ToukH,
tena. Teopema llItelinepa.
5.  OcHOBHOE ypaBHEHHE TUHAMUKU BpaIlaTeIbHOIO JBUKEHMUSL.
6. KonebaTenbHoe NBUKEHHUE, €T0 XapaKTePUCTHKU. BrIHYKIeHHBIE
OTIK-1 koseOanus. Pezonanc.
Croco (;GH 7. Pabota, MOIIIHOCTH, SHEPTHSI.
—— 8. Tlosnas sHeprus. 3aKOH COXpaHEHUS YHEPTUH.
6430BLIC 9. Mexanuyeckue BoJHbL. Bujbl BoJIH. YpaBHEHUE BOJIHBI. AKYCTHKA.
SHAMIS 10. T'mapoasponuHamMuKa.
dyHIAMeHTAT 11. OCHOBHBIevHOJ'IO)KeHI/I}I MKT. OcnoBHoe ypaBHEHHE MKT.
HBIX 12. WneanwHbli Ta3. YpaBHeHue MenneneeBa — Kimaiiniepona. M3omporeccl.
13. TepmonuHamuyeckue napameTpsl. BHyTpenHss sHeprus. Temnora u
pa3aesoB HayK pabora.
0 3emse, 14. 1,2 3axoHsl TepMouHaAMUKH. OOpaTHMble 1 HEOOpaTUMBIE MPOLIECCHI.
€CTECTBEHHO- KTIT,
MI;:Z;{/IZS;(;GIZK 15. CgoiicTBa )XHAKOCTEH, KAaMMJUIAPHBIC SIBJICHUSI.
OT0 LHKIOB 16. Kpucramsl, neii)eKTH KPHUCTAJIIIOB, TEIUNIOEMKOCTb TBEPABIX TEII.
HpH pelCHun 17. DnexTtpuyeckuil TOK B Me€TasIaX, B MOJIYIPOBOIHUKAX, B JIEKTPOJIUTAX.
sanay 18. DnekTpocraTuyeckoe moie, ero XapakrepucTuku. 3akoH Kynona.
B OG1ACTH Teopema I'aycca.
KOOI 1 19. TIpoBOJHHMKH B 3JIEKTPOCTATUYECKOM MOJI€E. DIEKTPOEMKOCTh
MPEPOZOMONLS npoBogHuKa. KoHIeHcaTopsl.
OBAHIS 20. [wonextpuku. [lonspuzanust qusaekTpukoB. Buasl noiaspuzamnum.
JusnexTpudeckas IPOHUIIAEMOCTb.
21. Tlonsarue compotuBieHHs. 3akoH OMa /IS ydacTKa IeTH.
22. 3axon Oma s nienu, cogepxameii DJ[C. TeroBoe nelicTBHE TOKA.
3akoH Jlxxoynsa — Jlenna.
23. TlomynpoBOTHUK U €r0 CBOWCTBA. BUIBI TPOBOAMMOCTH
MIOJIYTIPOBOTHUKOB.
24. DnexTpUYecKHi TOK B ra3ax.
25. MarHuTHOe 1oJjie, ero XapakTepUCTHKHU. 3aKOH AMriepa.
26. JleiicTBME MarHUTHOTO TOJISl HA IPOBOTHUK | 3apsijl, CHiia AMIiepa u

cuna Jlopenna.




27. BemiecTBo B MAarHUTHOM I10JI€, AMAMarHETHKH, lTapaMarHeTUKH,
(beppoMarHeTHKy.

28. HWunyknus [IMII. 3akon buo — Caapa - Jlamaca.

29. DnexrpomarnuTHas uHAyKIus. Camonnaykuus. OnbiTel apasest.
NHAYKTUBHOCT.

30. IlepemeHHBIN TOK, SIEKTPOMAarHUTHBIE KOJIEOAHMUSI.

31. Ortpaxenue u npenomieHue ceeta. [loaHoe oTpaskeHue u UCIOIb30BaHUE
3TOTO SIBIICHUS B ONITUYECKUX MPUOOpaX.

32. Untepdepennus creta. Mcnonb3oBanue JaHHOTO SBJICHHUS.

33. Judpakuus ceera. uppakunoHsslii criektp. AndpakironHas pemerka.

34. Jucnepcus cBera. CiekTpbl. CIIEKTpabHBIA aHAU3.

35. Tlornomenue cBera. Y abTparoiIeTOBOE U YAbTPAKPACHOE U3ITyUCHHS.

36. TemmoBoe u3nyuenue. 3akoH Kupxroda, Credana-bonbimana, Buna.

37. KBaHTOBBII MeXaHW3M U3Ty4eHHs (TOriomieHws ) cBera. Dopmyna
[Inanka.

38. ®oronsl. Dorodddexr. YpaBHenue DitHITeHA 17151 PoTodhDheKTa.

39. Monenu aroma. [Toctynarsl bopa. [Ipunnun [aynu.

40. JIromunecuenuwms. [IpaBuno Crokca. 3akoH Basuiosa.

41. PeHTreHoBCKOE M3Iy4YeHHE, ero Gu3nyecKkrue U OMoIOrnyecKue
CBOMCTBA.

42. JlazepHOe M3ITy4YeHUE, ero PU3nYecKue U OMOIOTHIECKIEe CBONCTBRA.

43. CocTtaB ¥ cTpoeHHUE siApa. SaepHbIe peakiuu.

10.
11.
12.

IIpumepHbIe 3a1a4M /151 IOATOTOBKH K 3a4eTy

HukenunoBass mpoBojioka mmHOW 100M m momanpio morepedHoro cedeHus 0.5 MM?

BKJIIOUCHA B 1IETb C HampsbkeHueM 127 B. Onpenenute cuily TOKa B HEH.

JIBa mpoBoaHuka conpotusienneM R1=1 Om, R2=3 Om coennHeHsl nocaenoBatesnbHo. Cuna
Toka e 1=1 A. OnpenenuTs CONPOTUBIIEHHUE LIENH, HAPSKEHNE HA KaX/10M ITPOBOIHUKE
Y TIOJTHOE U TIOJTHOE HANpsKEHUE BCEro ydacTKa LIETH.

Kakyto paloTy coBepmiaer sieKTpoABUraTenp 3a | 4, ecnM cujga TOKa B LENH
anekTpojBuraress 5 A, Hanpspbkenue Ha ero kiemmax 220 B? KIII neurarens 80%.
HwmeeTcst aieKTpudeckas jamia, paccuMTaHHas Ha ToK mouiHocTero 100 Bt. ExeaneBHO
namma roput B TedeHue 6 4. Haittu paboty Toka 3a oamH mecsi (30 aHE) U CTOMMOCTH
u3pacxoaoBaHHo# sHepruu npu Tapude 30 k. 3a 1 kBT u .

[Toe3n uepes 10 ¢ mocie Hauana ABMKeHUs mpuoOperaeT ckopocth 0,6 M/c. Uepes kakoe Bpemst
OT HayaJsa JABM)KEHHs CKOPOCTb [10€3/1a CTaHeT paBHa 3 M/c?

Cuna 60 H coobmaer Temy yckopenue 0,8 m/c?. Kakast cuia cOOGIIUT 3TOMy Telly YCKOpEHHe
2 M/c??

Kaxoe xonnuecTBo BelllecTBa Colep>KUTCS B rase, eciu npu Aasienuu 200 klla u remnepatype
240K ero oobem paseH 40 n?

. Kakoil MarHuTHBIN OTOK BO3HHUKAET B KOHTYype MHAYKTUBHOCTHIO 0,2 MI'H nipu cuie Toka
10 A?

Haiitu KIIJ[ ppruara momHumaromero rpys maccoil 500 kr Ha BbICOTY 4 MeTpa, €CiIH
3arpayeHHas pabora pasua 25 000 JIx.

PaccuurTaiite pa6oTy nebeaku npu noabeme 6peBHa Maccoit 120 Kr Ha BEICOTY 3 M°.
HaiiTe Bec Tpy3a 00beMOM 5 M° ¢ TIIOTHOCTBIO JpeBecHHbl 800 KT /M°.

[TepByto MOIOBHHY BPEMEHU CBOETO JBM)KEHUSI aBTOMOOMIIb IBUTAJICS CO CKOPOCTHIO V1=80
KM/4, a BTOpPYIO TIOJIOBUHY BpPEMEHH - CO CKopocThio V=40 km/4. KakoBa cpemnss
CKOpOCTb V JBM)KEHUSI aBTOMOOUJIS?
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Teno mamaet ¢ BeICOTH h = 19,6 M ¢ HaganbHO# ckopocThio Vo=0. Kakoii myTh npoiier Temno
3a nepByto u nocienuow 0,1 ¢ cBoero ABMKEHUS?

Komeco BpamaeTcst ¢ YIIIoBbIM yckopeHneM 2 pag/c? . Uepes Bpems t = 0,5 ¢ mocie Hauana
JBIDKECHUS TIOJTHOE YCKOpeHHe Koneca a=13,6 cm/c? . Haiitu pamunyc R xoneca.

[[Tapuk BCIUIBIBA€T C MOCTOSTHHOM CKOPOCTBIO V B JKUJIKOCTU INIOTHOCTH KOTOPOM B 4 pasza
0oJbIIe JIOTHOCTH MaTepHana mapuka. Bo ckonbko pa3 cuna tpenust Frp, 1eficTByIOIIas Ha
BCILIBIBAIOIINN IAPHK, OOJIBIIE CHIIBI TSHKSCTH MQ, ICHCTBYIOIICH Ha 3TOT IIapUK?

Ha koHIlax BEpTHUKaNIbHOIO CTEP)KHSA YKpEIUIeHbl ABa rpy3a. LleHTp macc 3T Ipy30B
HAXOJUTCS HUXKE CepPeIMHbI cTepkHs Ha d=5 cM. Haiitu anmuHy CTep»KHS, €CIIH U3BECTHO, YTO
NepUo MalbIX KojeOaHUM CTepXHS C TPy3aMH BOKPYT FOPU30HTAJIBHOM OCH, IPOXOsIIen
gyepes ero cepenuny, 1=2 C. Maccoii CTepIKHsI 10 CPaBHEHUIO C MacCOM I'PY30B IPEeHEOPEYb.
HaiiTi yrnoByro cKopocTh: a) CyTOYHOTO BpamieHus 3eMiin; 0) 4acoBOM CTpEJIKU Ha yacax; B)
MUHYTHOM CTpEJKM Ha 4Yacax; I') MCKYCCTBEHHOTO CHYTHHUKA 3€MJIM, JABUXKYILIErocs IO
KpyroBoii opbute ¢ mepuoaoM BpamieHuss T = 88 muH. KakoBa nmHEWHas CKOpOCTh V
JBUKEHHS 3TOTO UCKYCCTBEHHOTO CITYTHHKA, €CJIM M3BECTHO, UYTO €ro OpOHTa PacIoOKEeHA
Ha pacctosHuu h = 200 kM OT moBepxHOCTU 3emMin?

Touka ABMKETCS MO OKPYKHOCTH paguycoM R = 10 ¢cM ¢ MOCTOSTHHBIM TaHTECHIIMAIbHBIM
yckopeHueM at. Hailftu HOpmanbHOE ycKOpeHue an Touku depe3 1=20 C mocne Hauana
JIBIKEHUSI, €CJIM U3BECTHO, YTO K KOHITY MATOr0 000pOTa MOCIie Havaia ABMKCHUS JTMHEHHAs
CKOPOCTh TOUKH paBHa v=10 cMm/c.

K vutu noasemieH rpy3 maccoit m = 1 kr. Haiitu cuity HaTsbkeHuss HUTH T, €ClIM HUTH C
IPY30M: IOJHUMATE C YCKOPEHHEM a = 5 M/C?; OIyCKaTh C TEM ke yCKOpeHHeM a = 5 m/c?,
Baron maccoit m = 20 T. IBHXKETCSI paBHO3aMEJICHHO, MMes HavaJbHYI0 CKOPOCTh Vo = 54
KM/4 1 yckopenue a = -0,3 m/c?. Kakas cuna Topmoxenus F neiicTByer Ha Baron? Uepes xakoe
BpeMmsi t Baron octanoButca? Kakoe pacctosiHue S BaroH mpoumaeT 10 OCTaHOBKH?
HeBecompblii O6510K yKperieH B BEpIIMHE JIBYX HAKJIOHHBIX IUIOCKOCTEH, COCTaBISIONIMX C
ropu3zoHToM yribl 30° u 45°. T'mpu 1 u 2 ogrHAKOBOM Macchl My = M2 = 1 KI COeTMHEHBI
HUTBIO U TIEPEKUHYTHI uepe3 Osok. Haiitu yckopeHue a, ¢ KOTOPBIM ABHKYTCSI THPH, U CUITY
HaTsDKCHUSI HUTH 1. TperueM rupb | 1 2 0 HAKIIOHHBIC TUIOCKOCTH, & TAaKXKe TPCHUEM B OJIOKE
npeHeopeys.

UYenoek maccoid M1 = 60 kr, Oerymuil co CKOpPOCThIO Vi = 8 KM/4, JOTOHSET TEJIEKKY
Maccoit Mz = 80 Kr, ABMIKYIIEHCS CO CKOPOCThIO V2 = 2,9 KM/4, 1 BCKakuBaeT Ha Hee. C Kako
CKOPOCTBIO U OyzieT aBHraThest Teneskka? C Kako# CKOpocThio U GyeT JBHTraThcs TEexKKa,
€CJIM YeNoBeK Oexal el HaBcTpeuy?

Kamens maccoit 0.5 kr, mpuBsi3aHHBIN K BepeBKe JIMHOM [=50 cM, paBHOMEpPHO BpaIiaeTcs B
BEPTUKAJIBHON IJI0CKOCTH. HaTsbkeHne BepeBkU B HM3LIEH Touke okpyxHoctu T=44 H. Ha
KaKyl0 BBICOTY IOJHHUMETCS KaMEHb, €CJIM BEpPeBKAa OOpBhIBAE€TCSI B TOT MOMEHT, KOTrJa
CKOPOCTb HalpaBlIeHa BEPTUKAIBHO BBEPX

Haiitu mMomeHT mHepuuu J M MOMEHT HMMyilbca L 3eMHOro mapa OTHOCUTEIBHO OCH
BpaIlCHUS.

K obony mmcka maccoit m = 5 kr mpuioxkeHa kacarenbHas cwia F = 19,6 H. Kakyro
KuHeTH4eckyro sHepruro Wy Oyner umeth 1uck uepe3 Bpems t = 5 C mocrne Havana AeicTBUS
CUIIBI?

HNonuzanmonnsie cuetuuku ['eifrepa-Mionnepa UMEIOT U B OTCYTCTBUE PaJMOAKTUBHOIO
npenapara omnpeaeneHusiii "Gon". IIpucyrcreue hoHa MOXET OBITh BBI3BAHO KOCMHYECKUM
M3JIyYeHHEM WM PAJMOAKTHUBHBIMHU 3arpsi3HeHusiMu. Kakoil mMacce pagoHa COOTBETCTBYET
¢on, narommii oTOpoc cueTynka 3a S c.

IIpoueaypa oueHuBaHus 3a4era
3auer npoxoautT B (opme TecTHpoBaHUs ¢ wucnoib3oBaHuem OWOC Moodle B

COOTBCTCTBHUU C Fpa(bI/IKOM HpOMC)KyTO‘lHOﬁ aTTeCTaluu. O6yqa101u1/1171c51 AOIYCKACTCd K
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MIPOMEXKYTOUHOM aTTecTaluu (3aueTy) MO JUCIUIUIMHE MPU YCIOBUU IMOCELIECHUS 3aHATHH U
YCHEIIHOTO BBIMOJIHEHUS TEKYILIEro KOHTPOJISI B TEUEHHUE CEMECTPa, KOTOPOE BKIIIOUAECT:

—IO0JIO)KUTEJIbHBIE OLIEHKHU 32 IPOMEXKYTOUHbIE KOHTPOJIbHBIE PaOOTHI;
— ycrenrHoe co0eceJoBaHHE 110 TeMaM, BBIHOCUMBIM Ha CaMOCTOSITEIbHOE U3YUEHHE;
B npoTtuBHOM ciyyae oOydaroluiicss HE JOMYCKAETCsl K MPOXOXKICHUIO TECTOBBIX 3a/JaHui, 110

HOJIHOU JIMKBUIAIIUU BCEX 3a0KEHHOCTEN.

Tect B cucteme Moodle Bkimtodaer 30 BOIpocoB, B ClIydyallHOM THOPSJIKE BRIOPAHHBIX U3
Oanka BonpocoB. OOy4JaroImeMycs IpeoCTaBIsIeTCs 2 MOMBITKH MPOIOJDKUTEIIBHOCTHIO 45 MUHYT
KaXKaas

KpnTepnn OICHKH 3a4Y€Ta

Onenka «3aureno/He 3auTeHO» BBICTABIIAETCS CUCTEMOM aBTOMATUYECKH COTTIACHO IIKaJie
OLICHUBAHHUSI TECTUPOBAHUS HA 3a4eTe.

Onenka «3auTeHO» BBICTABISAETCS, €CIAM HaWIydlllas MONbITKA PELICHUS TECTUPOBAaHUS
XapakTepu3yeTcs pe3ysibTaTtoM He Huxe 50%;

Onenka «He 3auTeHO» BBICTABIIAETCS, €CIU PE3YJIbTAT HAWIy4YLIEH MONBITKU PEIIECHUs
TECTUPOBAHUS XapaKTepHU3yeTcs pe3yabratoB Menee 50%.

BOHpOCbI JJIA coﬁecenona}mﬂ o TeMaM, BbIHOCUMBIM Ha CAaMOCTOATECJIbHOC oﬁyqe}me

Bonnossle npouecchl. [IpoosbHbIE U TONEPEYHBIE BOJIHBI.

JUIMHa BOJIHBI, NTHTEHCUBHOCTD, yPaBHEHUE BOJIHBI.

3ByK, HHPPA3BYK, YIbTPa3BYK, XapaKTEPUCTHKH 3BYKa.
Hcnonp30BaHne akyCTUUECKUX BOJIH. KOorepeHTHbIE BOIHBI.
OTtpaxkeHue 3ByKa.

ONEMEHTHI CIELMATILHON TEOPUU OTHOCUTEIBHOCTH.

CrpoeHnue xunkocTeil 1 TBepabIX Ten. OcoOOEHHOCTH UX CTPOEHUS.
BHyTpeHHEe MONEKYIIAPHOE JaBICHHUE B KUAKOCTH.

@®a30BbIE IPEBPALLCHHUS.

Haceiennsii nap. J[aBjieHre HaCBIIEHHOTO Mapa.

Kputnueckas remmneparypa. AGCOIIOTHAs, MAKCUMallbHasl, OTHOCUTEIbHAS BIa’KHOCTbD.
Touka pocsl.

[1naBnenue u kpucraumzanus. Bosronka.

2-¢ Ha4yaJio TepPMOAMHAMHMKH. DHTPOMHSL.

3-e Ha4aJo TepMOTMHAMHUKH.

DNeKTpOMarHuTHasi UHIAYKIUSA. DJIEeKTPOMarHUTHbIE KoleOaHus.
CBoOopaHbIC U BRIHYK/ICHHBIE KoeOanus. [lepeMeHHbIN TOK.
Tpancdopmaropsl. Toku Dyxko.

Camounaykuus, 31C, MHIYKTUBHOCTb. Y paBHeHUsI MakcBesa.
3akoH Mautoca.

Bpamienue miockocT konebaHuii mosisipu3oBaHHOro ceera. [IpuHuun AeicTBUs MOIpUMETpA.
DneMEHTapHBIE YACTULIBI, UX XapaKTEPUCTUKH.

Jlyanu3m CBOMCTB MUKPOYACTHI]

IIpoueaypa oueHuBanus codece10BaHUS

CobecenoBanrie MpoBOAUTCS B (hopMe HHIAMBUAYAIBHOIO OINpoca AJis OINpeAeseHUs
YPOBHSA OCBOCHHOCTHU 06y‘IaIOHH/IMI/IC$I TEM, BBIHOCHUMBIX Ha CaMOCTOATCIIBHOC H3YUYCHHEC. Kax
MpaBHII0, cOOeceI0BaHKE MTPOXOIUT Ha KOHCYIbTaluu. [IpenoiaBarens 3apaHee mpeaynpexIaeT



00ydJaromerocs 0 Cpokax mpoBeIeHHs co0eceI0BaHUs, TPEOOBAHUAX K IMOJATOTOBKE MaTepUAJIOB,
3HAKOMHT C BOTIPOCAMH K COOECEOBAHHUIO.

OTBeT Ha BOIPOC CYHUTAETCS MPABHIBHBIM, €CIH 10 CBOEMY COJCPIKAHHUIO IMOJHOCTHIO
COOTBETCTBYET 3aJJaHHOMY BOMPOCY, COJEPKUT BCE HEOOXOIMMBIE TeopeTHuecKkue (akThl U
000CHOBaHHBIE BBIBOJIBI, & €r0 M3JI0KEHHE IPaMOTHOE.

Kpurepun oueHku codeceqoBaHus
ITo pe3ynbraram cobeceoBaHus 00YYArOIIEMYCs BBICTABIISICTCS OLICHKA!

«3auTeHo», eciu OOYYAIOIIMKCS OTBETHJI HAa BCE IMPEIUIOKCHHBIC BOIMPOCHI, TOKa3aB
XOpOIIMe 3HAaHWS [0 HW3YYEHHOHW TeMe, MPOJIEMOHCTPUPOBAI BIIAJCHUE MAaTEPUAIIOM IO
TEOPETUYECKHM BOIIPOCAM M TPAKTUYSCKHM 3aJIaHUSIM W/WIM JIONYCTHJI HECYIECTBCHHBIC
HETOYHOCTH/OIIMOKH TIPH OTBETE;

«He 3auTeHoy», ecnu OOyYarOIIMICS OTBETHJI HE HA BCE IMPEAJIOKEHHBIC BOMPOCHI;
IPOJIEMOHCTPUPOBAT HEMOJHOE BIIAJCHUE MATEPUATIOM [0 TEOPETHYECKUM BOIpPOCaM U
MPAKTUYECKUM 33JIaHUSIM U JIOYCTHJI HECKOJIBKO CYIIECTBEHHBIX OIMOOK IPH OTBETE.

3amaHus 1y KOHTPOJIbHOM padoThI

1. IMoesn maccoit M = 3 -10° kr gBUIKETCS ¢ HAYATBHOH CKOPOCTHIO V = 40 KM/4. OHpeeTh
CPEIHIOI0 CUTy TOPMOKEHHS, €CIIM  M0e3]1 ocTaHaBiuBaeTcs 3a BpeMs t = 1 mun 20 c. (416 kH)

2. llon neiicTBHeM KaKOW CWIIBI TSTH aBTOMOOWIb mMaccod m = 3 T Oyaer nBurarbesi: 1)
paBHOMEpHO, 2) ¢ yckopeHneM a = 1 m/c?? IIpunHaATh cuity Tpenus, papHoii 0,1 Beca aBTOMOGHIISL.
(2,94 xH; 5,94 xH).

3. CranbpHOH TpoC MOABEMHOIO KpaHa BblepxkuBaeT cuiy Harsbkenus T = 5 kH. Kakoit
MaKCHUMAIbHBIH IPy3 OH MOKET HOJHATH C yCKopeHueM a =1,5 m/c?? (442 kr).

4. I'yceHUYHBIH TPAKTOp TAHET 3a cO00i MpHULIen M0 CHETY Na Moja03biIX. ONpeaenuTb CHITy
F Taruw Ha KpIOKe TPaKTOpa, €CIM OH JBIKETCS ¢ ycKopeHueM a = 1,84 m/c?. Koapdurment
TpeHust mono3beB o cHer | =0,06. Macca npunena m =3 T. (7,3 kH).

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

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

7. Onpenenuth cuily HaTsDkeHHs T KaHaTa mpu noabeme JaudTa maccoil m =1500 kr c
yckopennem a =1,8 m/c2. (17,4 xH).

8. Baron JBMXKeTcs paBHO3aMe/IEHHO ¢ yckopeHneM a = - 0,5 m/c?. HauansHas cKOpocTh
BaroHa vo = 54 km/4. Yepes CKOJIBKO BPEMEHM BArOH OCTAHOBMTCS M KAaKOM MyTh Mpoiiner Ao
octranoBku? (30 c; 225 m).

9. CranpHas poBoJIoKa BbliepkuBaeT cuity HaTspkeHust T = 4,4 kH. C kakuM HanOonbIuM
YCKOPEHHEM MOXKHO TOJHITH Tpy3 Maccoi m = 390 kr. moJaBemIEHHBIM Ha JTOH
NpOBOIOKE 4TOOBI OHA TIPU >TOM He pazopsanach (1,46 m/c?).

10. Onpeaenutb CKOPOCTh, KOTOPYIO MOJAYUYHUT moe3a yepe3 t =30 ¢ mocne Havana
IBIDKEHUS, ecli koddduuuent Tperus L= 0,02. Macca noesaa m=5-10° xr, cuna Taru mapososa
F =1,65 MH. (4,02 m/c)

11. DnexkTpoTpakTop IBUIKETCS CO CKOPOCTHIO L = 6,28 kM/4. Kakoii myTh npoiiieT TpakTop
0 TIOJIHOM OCTaHOBKM IIOCII€ BBIKJIFOYEHHS JIBUTaTeNs, €CJIH Cujla CONPOTUBIECHHUS
coctaBaseT 0,3 cunsl Tsaxectu (0,52 m)

12. OnpenenuTh CUITy TATH Ha KPIOKE TPAKTOPA, €CIIN YCKOPEHHUE, C KOTOPBIM TPAKTOpP BEJIET
npuuen, a=0,2 m/c?. Macca npurena m = 0,5 T, conporusnenue arwkenuto F = 1,5 kH (1,6 kH)



13. [leprneHAuKyIsAPHO K CTEHKE COCYa JETUT 4acTuua Maccoit m=4,65-1072% xr co
ckopocThio V=600 wm/c. OmnpenenuTh HMMOYJIbC, MOJYYECHHBI CTEHKOW MpPHU YIPYrom
coyaapenun uactuisl. (5,5-1072% ue)

14. lllapuk maccoit m =200 r, ABUrasich TOPU30HTAIBHO, YIAPHUJICS O CTEHKY U NPHU
3TOM cooOmmi et ummnynbc cuibl [ =FAt =4 Hc. OnpenenuTs CKOPOCTh MIApUKAa B MOMEHT
ynapa. ¥Yap cuutath abcontotHo ynpyrum. (10 m/c)

15. OnpenenuTs CUIly TSATOTEHUS ABYX CONPUKACAIOIIMXCS MEHBIX IapoB pagnycoM R=
1 M xaxuasrii. [TnotHoCcTs Meau p =8,9-10° kr/M3. (23,1 MH)

16. Onpenenuth yckopeHue cBoboHOro nageHus tena Ha Jlyne. Ilpunsats paaunyc Jlynst
R = 1740 kM, Maccy ee m = 7,33-10% kr. (1,61 m/c?)

17. Kakoe Hanps)X€HUE BOZHUKAET B CTAJIbLHOM TPOCE CEUYEHUEM S=7,1 cM® 1pu
MOAbEME KIJIETH C  YIJIEM Maccoit m =1,5 T ¢ yckopeHnem a =366,8 m/c?. (790 MIla)

18. ABTOMOOMITL Maccoit M =3 T ocTaHABIUBAECTCS MPU TOPMOKCHHUH 3a Bpemsi t = 8 c,
Npoias paBHO3aMeJIeHHO NyTh S = 50 M. HaliTu HayanpHYI CKOPOCTbh aBTOMOOHIIS U
cuiy TpeHus npu Topmoxenun. (12,5 m/c; 4,68 xH).

19. Ms9 ynan co CKOpoCThio Vo=20 M/C U, yIapUBIINCH O MOCTOBYIO, OTCKOUUI BBEPX,
IpH 3TOM CKOPOCTh ero crama v =15 m/c. OnpenenuTs WU3MEHEHHE UMIYJIbCa MsS4a, €CIU
MOTEePU KMHETUYECKOM 3Hepruu coctaBnstoT T=8,75 JIx. (-3,5 kr-m/c)

20. Tpaxtop bemapych maccoit m =3340 Kr ABUKETCS MO BBIIYKIOMY MOCTY CO
CKOPOCThIO V =9 kM/4. OnpeeNnuTh CUIy JaBJICHHUS HA MOCT B BEpXHEH ero 4acTH, ecliu
panuyc KpuBu3Hbel Mocta R=146 M. (32,6 kH)

21. lap maccoidi M = 1 Kr ABHUXKETCS NEPHEHAUKYISPHO CTEHE CO CKOPOCThIO U =10
M/C M OTCKaKHuBaeT 0e3 morepu ckopoctu. OnpenenuTs CUTy B3auMOCHCTBHS I1apa co CTEHOM;
Bpems B3aumoaeiicteus t =0,2 ¢c. (-100 H)

22. Jlns mombema 3epHa ma BbICOTY h =10 M yCTaHOBHWIJIM TPaHCHOPTEP C MOTOPOM
MotHOCThIO N =4 kBT. Onpenenurs K. 1. JI. yCTAHOBKH, €CJIU 32 BpeMs {=2 4 moAHITO 3€pHO
maccod m=40 Tt (10%)

23. OnpenenuTh MOIIHOCTH ABHUTaTess, €ciau oH 3a Bpems t =10 4 momaer B Oak
BOZOHAMOPHOH GamHu Ha BhIcOTy h=20 M Boay o6semom V=20 m®. K. 1. 1. ycTaHOBKH
80%. (136 Br)

24.3emcHapsan 3a Bpems t =1 mun. nepementaet rpyHT o6semom V= 1000 m3. Ckonbko
SHEPTHH 3aTpaynBaeTcss Ha mepebpocky 1 M> rpyHTa, eciu BO BpeMs pabGoOThl JBUTATes
3eMcHapsa pazBuBaeT MoutHocTh N=5,12 MBT. (307 x/[x)

25. Jlebenka skckaBaropa 3a Bpems t = 10c mogHuMaeT KOBII ¢ 3eMiied Ha BbicoTy h =20
M. OnpenenuTs MOIHOCTD JBUTATENIeH, KOTOphIE IPUBOJIAT B ABMKEHHUE JIEOENIKY, €CIU K.ILJ 1) =
50%. Macca xoBmacsemned m=25t. (61,2kBr)

26. OnpenenuTh CUJY JAaBJIECHUS aBTOMOOUIJISI Maccol M=5T Ha MOCT B BEpXHEH
€ro 4acTH, eciu paauyc kpuBu3Hbl Mocta R=100 M. CxopocTh ABUXKEHUS aBTOMOOMIIS V=36
km/4. (44,1 xH)

27. OnpenenuTsb pagnyc KpUBU3HBI MOCTa, IO KOTOPOMY JIBHJKETCS] aBTOMOOMIIL Maccoit m = 3
T €O CKOpOCThIO V =18 kM/4. Cusia JaBieHus aBTOMOOMIISI Ha MOCT B BepxHeit ero yactu F =26,4
kH. (25 m)

28. Kakyro MUHUMaQJIbHYIO CKOPOCTh B TOPHU30HTAJIHLHOM HAIMPABJICHUH CIEAYET COOOIIUTH
Tey, HaXOAIIEMYCsl Ha TMOBEPXHOCTH 3eMJIH, YTOOBI OHO cTajo CHyTHUKOB 3emiu? IIpuHATH
pamuyc 3emmn R=6400 kM, Mmaccy m = 6-10%* kr. (7,9 km/c)

29. HckyccTBeHHBIH CHYTHMK oOpamaercss BOKpPYr 3eMiM IO KpyroBoil opOute co
CKOpocThiO L = 6,5 kM/c. OnpeaenuTh BHICOTY CIYTHHKA HaJl MOBEpXHOCTHO 3emid. [IpuHaTh
pamuyc 3emmu R=6400 kv, maccy m=6-102xr. (3060 km)

30. OnpenenuTth MEHTPOCTPEMHUTEILHOE YCKOPEHHE, IBIIKYILErocs IO KPYroBOoM opowute
UCKYCCTBEHHOI0 cyTHHKa 3emiu Ha BbicoTe h =200 kM Han 3emueit. [IpunsaTts maccy 3emun m
=6-10%* kr, paguyc R= 6400 xm. (9,19 M/c?)



31. OnpenenuTs IMHEHHYIO CKOPOCTh ABM)KEHUs 3eMiu Bokpyr CoisHna. TpaekTopuro
JBIDKEHMS CUMTATh, KpyroBoit. Macca Comama m=2-10%C kr, a paccrosnue ot 3emun 10
Connna R=1,5-10 m. (29,8 km/c)

32. OnpenenuTb MOMEHT CHJIBI, ACHCTBYIOMIHMI Ha SKOPh JIEKTPOMOTOPa MOMHOCThIO N
=1 kBT, ecnu on Bpamaercs ¢ yactoToit N =12 ¢, (-132Hwm)

33. OnpeaenuTh 4acToOTy BpallleHHs SIKOPs MOTOpa, pa3BuBatoriero MomHocts N = 1,5 kBT, eciu
MOMEHT cuitbl M, neifcTByromuii Ha skops papea 8 H M. (29,8 ¢?)

34. MaxoBoe kojeco ¢ MoMeHTOM uHepiwH J = 300 KrM Bpariaercs ¢ 4actoTtou N = 25 ¢l
Kakoii TopMOo35111ii MOMEHT Ha/10 MPHIIOKUTH K KOJIECY, YTOObI OHO OCTaHOBHJIOCH yepe3 t =1 MuH
nocsie Havana Topmokerns? (<785 Hwm)

35. Jluck maccoit m =2 Kr KartuTcs 0e3 CKONBKEHHS MO0 TOPHU3OHTAIBHOH IUIOCKOCTH CO
CKOPOCTBIO U = 4 M/c. HaiiTi knHeTHuecKyro 3Hepruto mucka. (24 Jx)

36. Jluck pamuycoM R =20 cMm u Maccoit m = 5 kr Bpamaercs ¢ yactotoi N =10 c™.
Kakoii TopMO341Iuii MOMEHT ClelyeT MPUIOKHUTb K TUCKY, YTOObI OH OCTaHOBMIICS yepe3 t=5 ¢
nociie Havyasaa Topmokerus? (-1,26 Hwm).

37. Onpenenutpy mMaccy ConHIa, 3Hasi CKOPOCTh JIBIIKEHHUS 3eMIIM 1o opoure =30 Kv/C.
Jramvetp opoums1 3evma puasts paebv. d=3 - 107k, (210 k)

38. Tuck Maccoit M=15kru pamiycom R=20cm Bparaercst mo uuepium ¢ uactoroit N=10¢? Uepest
=5 ¢ nocrie Havyaa TOpMOKEHHs UCK  ocraHoBwics. Haitu moment M Topmossiiiielt cwmbL (3,77 Hwm)

39. Onpene s YacToTy BPaIlIeHHs MAXOBOIO Kolleca B BUZIE CITIOIIHOIO Avicka pamycoM R=10 cm 1 maccoit
M =5 K, ecJM 1071 JIeHCTBUEM TOpMO3ITIEro MoMeHtaM =-2H - M OH OCTaHOBWIICSI IO MICTeYeHnH BpeMeHu =5
c.(63,7¢Y)

40. OHOPOIHBIH CTepYKEHb Maccoi M1 K 1 ymHO# | =1 M MOXKET BpaIliaThest B TOPH3OHTATHLHOM TIIOCKOCTH
BOKPYT BEPTUKATHHON OCH, IPOXOISILIEH depes ero ceperHy. Kakoe yIiioBoe YCKOpeH¥e MOTy4 T 3TOT CTepyKeHb oI
nieficTBrem Bpararoriero Momenta M=0,1H M? (1.2pan/®)

41. uck paguycoM R=20 cMm 1 Maccoii m =5 Kr BpaiaeTcsi ¢ 4acToToil N =8¢ okouo ocw,
IPOXOJAIIEH uyepe3 LEHTp AMCKa NEPIEHAUKYISPHO €ro IiaockocTu. Ilpu TopMokeHHH IUCK
OCTaHOBWJICS 110 MUCTEeYeHHH BpeMeHH t =4 c¢. OnpeaenuTs MOMEHT CHUJIBI IIPU TOPMOXKEHUH M.
(-1,26 H-m)

42. CrutomtHoM nuck paguycoMm R =15 cM u Maccoit m = 2 xr Bpamaercs ¢ 4acToToi N =
1200 MuH? OKONO OCH, MPOXOSIIEH Yepe3 HEHTP ANCKA MEPIEHIUKYISIPHO €ro TIOCKOCTH.
OmnpeeauTh MOMEHT HHEPIMH UCKA M €r0 KUHETHYecKy!o sHepruio. (2,25 -102kr -M2; 177
Jx).

43. MonoTuibHbIH 6apabaH, MOMEHT umHepuuu KoToporo J =20 kT -M2. OmpeaenuTh
BpeMs JI0 TTOJTHOM OCTaHOBKM OapabaHa 1o IeWCTBHEM TOpMO3siiero momenta M = -12,6 H-m.
(3 mun 20 c).

44. bapabaH MONOTUIIKH Bpalaercs ¢ yactoroi N = 180 munl. [Ipu TopMOKeHHH OH
OCTAaHOBWJICS IO HCTE€UYEHUU BpeMeHu t = 6,3 c. OmpenenuTb TOPMO3SIIMI MOMEHT, €CIU
MOMEHT uHepiuH 6apadana J =400 xr - M2, (-1,19 kH-m).

45. MaxoBHK ¢ MOMEHTOM MHepIuu J = 40 Kr-M? HauMHAET BPAIIAThCs MO/ AeHCTBIEM
MomeHnTa cwiibl M =160 Hwm. OnpenenuTs Bpemsi, B T€4€HUE KOTOPOTO YTJoBas CKOPOCTh
Bo3pacTaeT 1o o =18,8 paxa/c. (47c¢)

46. YpaBHeHue BOJHBI uMeeT Bua y =3 sin 1 (t—x/v). CkopocTs BoaHBI L =10 M/c.
Onpenenuts aMIIUTYay A u nepuo T 3TON BOJIHBI, a TAK)XXE CMEIIEHUE Y TOYKH, OTCTOSIIIEH
OT UCTOYHUKA KoyieOaHuii Ha paccTosHuU X=50 M, B MoMeHT Bpemernu t =5,5 c. (3 cm; 2 cMm;
3 cm)

47. I'upbka, Mo/IBELICHHAs K NPYKUHE, KonebseTrcs o BepTukanu ¢ nepuogom T = 0,5 c.
OnpenenuTs KECTKOCTh NpyXkuHBI. Macca rupeku m =0,2 kr. (32 H/m)

48.0npenenuTh aMILUTUTY Ty KOJIeOaHUs HOXKHM 3Bydallero kaMeproHa ¢ gactoroi v = 400
I'm, ecm MakcuMaibHas CKOPOCTH KOHIIA HOXKKHU L = 2,8 m/c. (1,11 Mm)

49. OnpenenuTh 9acTOTy V KoJieOaHHs CTPYHBI, €CIIM MaKCUMAJIbHOE YCKOPEHUE CpeaHen
Touku a = 4,8-10% m/c?, amrutyaa konebanus A =3 mm. (200 I')



50. BormHa pacnpoctpansieTcsi BIOIb IPsIMON cO CKOPOCThIO = 25 m/c. [lepuon konebanuii T =
0,02 c. Haiitu pa3znocts a3 KonebaHuii IByX TOYEK, HAXOANIMXCA Ha YKa3aHHOM IMPSIMOU Ha
paccrosiHuu X = 30 cM apyr ot apyra. (3,77 pan)

51. Touka coBepiaeT rapMOHUYECKHE KOJICOAHUS COTJIAaCHO ypaBHEHHIO X=5 sin 2t cwm.
OnpenenuTs CKOPOCTh TOUKH IO UCTEUCHUU BpeMeHH t =1/6 ¢ ot Havana aBuxeHud. (15,7
cM/c)

52. MarepuanbpHas TOYKa KoJjeOyeTcs Mo 3aKOHY CHHyca. AMIUTUTYAa KojeOaHu A =
10 cM, kpyroBas yactota ®=3 c'. OmpemenuTh MaKCHMaIbHbIE CKOPOCTh M YCKOpPEHHE
kone6momnieiics Touxu. (30 cm/c; 90 cm/c?)

53. OnpeaenuTs aMIUIUTYAy TAPMOHUUYECKUX KOJIeOaHUM MaTepuaibHOW TOYKH, €CIU
ee MaKCHMalbHOE YCKOPEHHE amax=50 cM/c? u mepuox xonebanmit T =2 c. (5,07 cm).

54. Touka coBepIiaeT rapMoHH4eckue kKojiebanusa. MakcumanbHasg CKOPOCTh TOYKH V
=20 cm/c, ammmutyna konebanuit A =5 cm. Ompeaenuts nepuoj konedanuit. (1,57 ¢).

55. Bonna mymmHHON A =1 M pacnpocTpaHseTcs Co CKOpOocThio v = 1 M/c, OnpenenuTh
nepuos konedanuu BoaHBI. (1 c).

56. OnpeenuTh CMEIIEHNE KOJICOTIOIICHCS TOUKH 110 MCTEUYECHUU BpPEMEHU t=1/24c
[OCJIe Havalla JBIKCHHS. Y PaBHECHHE TapMOHHYECKOro Kosiebanus nmeet Bua X = 10 Sin 4zt om.
(5 cm).

57. YpaBHenue koiebaHuii TOUKU uMeeT BUa X = 2 Sin 5nt cm. Onpenenuth MakcuMasIbHbIC
3HAUEHHs CKOPOCTH M ycKopeHns Touku. (10 em/c; 50 em/c?).

58. OnpenenuTh Maccy MONEKyIbl aMMuaka. (2,83-1072%kr).

59. OnpenenuTh MIOTHOCTH YIIIEKUCIOro ra3a npu temmeparype t =117°C u gapnenun p =2
atm. (2,74 xr/vd).

60. CKOJbKO MOJIEKYJI COJEPKHUTCS IIPU HOPMAIIBHBIX YCIIOBHSIX B KosiOe oobemom V=0,5 11?
(1,34-10%

61.CKOJIBKO MOJIEKYJI COAEpKUTCS B M = 2 T kucaopona? (3,76-10%)

62. OnpeaenuTh YUCIO MOJIEKYN BO3/1yXa Y MOBEPXHOCTHU 3€MJIM IPU HOPMAIIBHBIX YCIOBHSIX
B o6beMax: 1) V=1 m3, 2) V=1 cm® (uucio Jommusra). (2,69-10°m3; 2,69-10° cm 3)

63. OnpenenuTs AaBleHUE Bo3ayXxa mpu Temmeparype t = 227°C, ecnu ero miotHocts p = 0,9
kr/mC. (1,29-10°TTa).

64. Jlo xakoi TemrepaTyphl HY>)KHO HarpeTh ra3, 4ToObl IIPH HEU3MEHHOM JIaBJIEHUU 00beM
rasza yasowicsi? HauanbHas temneparypa raza t = 27°C. (327°C)

65. OnpenenuTs MOJIEKYIISIPHYIO MacCy Ta3a, KOoTopbli rpu Temnepatrype t =47°C u naBneHun
p = 2,02 arm. umeet mIoTHOCTH p = 0,153 kr/™®. (2-107 kr/™MOTTB)

66. OnpenenuTb eMKOCTh OaJIJTIOHA, B KOTOPOM HaXOJUTCSI KUCIOPO Maccoid M = 4,3 Kr moj
nasnenueM p = 15,2 MlIla npu remneparype t =27°C. (22,1 n)

67. B 3akppiToM OanjoHe HAXOOUTCS ra3 MPU HOPMAJIbHOM aTMOC(EpPHOM NaBJIEHHUU U
temriepatype t1=27°C. KakoBo OyneT 1aBieHue rasa, €ciii ero HarpeThb /10 Temneparypsl tz = 77°C?
(1,18-10° ITa)

68. baiion Ui XpaHeHHs Ta3oB, o0beM KoToporo V = 50 I, HamoJHEH KHUCIOPOJOM.
Ornpenenuth Maccy KUCIOPO/Ia, HaXOIIerocs B 0aIoOHe; ecii Temreparypa BHyTpH ero t =47°C,
nasnenue p = 831 MM pr.cT. (66,5 T)

69. T'a3, maxomusmieiics pu Temrieparype t1 =17°C Harpenu npu HEM3MEHHOM JIaBJICHUN
TaK,, YT0 ero 00beM yaBouiics. OnpenenuTh KOHEUHYIO TeMIiepatypy tz raza. (307°C).

70. Jlns cBapku uW3pacxoioBaH KHCIOpoa maccoil M =32 kr. KakoB momkeH OBITh
MHHUMAJIBHBII 00beM cocyla C KUCIOPOAOM, €CIM CTEHKH COCY/a pacCUMTaHbl Ha JaBJIeHHUE P
=15,2 MIla? Temmneparypa raza B cocyae t =17°C. (15,8 n).

71.01peieuTh TeMIepaTypy BOIOPOA, MMEIONIEr0 IIIOTHOCTh p = 6 KI/M° HpH JaBIeHHH [
=12,1 MIla? (486 K).

72. OnpenenuTh IJIOTHOCTh Bo3ayxa mpu temmeparype t=307°C u naBnenuu p =1 atm.
(0,59 xr/md).



73. Omnpenenuts AaBleHHE ra3a ¢ KOJIUIECTBOM BEIIECTBA V = 2 MOJIb, 3aHUMAIOIIETO 00BEM
V = 6 1 npu Temneparype t = -38°C (650 kI1a).

74. OnpeaenuTs IIIOTHOCTH BOJIOPO/IA, CO31arolero npu temneparype t =27°C nasnenue p =
250 atm. (19,7 kr/md)

75. Onpenenuts MOJIIPHYIO Maccy L ra3a, y KoTopoil npu temneparype t =58°C u naBneHuun
p = 0,25 MITa mnoTHOCTS p = 4 kr/M°. (44107 Kr/MOIB)

76. Onpenenuts TaBICHUE CMECH, COCTOSIIEH U3 Bojopoaa Maccoit Mi=10r u renus maccoit
m2= 20 r npu Temneparype t = -7 °C. Cmech ra3oB HaxoauTcs B 6bayuione oobemom V = 5 11. (4,42
Mlla)

77. B 6ayioH HaKadaiaM BOJIOPO, co3aaB pu temrieparype t = 6°C naBnenue p = 7,73MlI]a.
OnpenenuTs MIOTHOCTH p Ta3a B 6amioHe (6,67 kr/md)

78. JlaBieHre p BHYTPH INIOTHO 3aKYMOPEHHOU OyThulku mipu Temreparype t1=10° C paBHO
40 mm pt. cr. Ilpu HarpeBanum 10 Temmeparypsl t 2 = 35°C mpoOka u3 OyTBUIKM BBUIETENA.
OrnpenenuTth, IPU KAaKOM JIaBJIeHUU BbUIeTeNa nmpodka (122xkI1a).

79.1ns cBapku ObLT MpHMEHEH Ta3, HAaXOJAIuicad B Oamione odvemoM, V = 25 1 mpu
temneparype t1 = 27°C u naBnenuu p1=20,2 MIla. Cxonpko raza ObLJIO U3pacXOJOBAaHO,  €CIU
naBiieHue B Oamtone crano P2 = 4,04 MlIla, a Ttemmeparypa t, = -23°C? OtHOcUTENBHAS
MoJIeKyJsipHast Macca raza M =26 rp/moisb. (3,99 kr).

80. Onpenenuts MIOTHOCTH a30Ta npu AaBinenun 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. OTHOocHTeNnbHAsT MOJEKyJspHas Macca raza M = 17 rp/monb, otHomrenue C,/ Cy =
1,33 . Beiuucauth mo  3TUM JaHHBIM yaenbHble TermoeMkoctu Cp u Cy (1,96 xJIx/(xr-K); 1,47
k/x/(xr-K)).

84. Onpenenuts Terioty Q, HEOOXOAUMYIO IJIsi HATPEBAHMS a30Ta Maccoi M
=10 r mva AT= 20 K: 1) npu NOCTOSHHOM [aBJICHHU. 2) TPU TOCTOSHHOM OOBEME.
Pesynbratel cpaBuuTh. (208 JIk; 148 [Ix; 1,4)

85. [Ipu kakux ycrOBHUSIX HarpeBajiu BOAOpPOA Maccod M = 20 r, ecnu mpu
nosbineHnu ero temneparypsl Ha AT =10 K norpedoBasiocs ternora Q = 2,08 k/x?
(ITpu mocrostHHOM 00BEME)

86. Onpenenuts SHEPruI0 BpaIIATEIbHOIO JBUKEHHSI MOJEKYJBl KHUCIOPOAA
npu Temmneparype t= -173° C. (1,38:102! JIx)

87. BbIunMcauTh SHEPrUIo BpalaTEIbHOTO IBUKEHUS BCEX MOJIEKYJ BOISHOTO
napa Maccoil m = 36 r npu temneparype t =20° C (7,41 xx)

88. OnpenenuTts NOJHYK KHHETUYECKYIO SHEPTUIO MOJIEKYJI YIJIEKUCIIOrO ra3a
Maccoit m = 44 r npu Temnepatrype t =27° C (7,48 k1x)

89. OnpenenuTts MOJHYI0 KHHETHYECKYIO YHEPTHIO MOJIEKYJI, COAEPKALUXCS B
OJIHOM KHJIOMOJIe a30Ta rpu Temmeparype t = 7°C. (5,82 MIx)

90. BbIYMCINTh CPEJHIOI DHEPTHIO MOCTYNATENBHOIO JBUKECHHS MOJIEKYJIbI
azoTa npu Temmepatype t = 137° C. (8,5 - 102! JIx)

91. Onpenenuts SHEPrUI0 MOCTYNATEIBHOTO JBHKEHUS MOJIEKYJ BOISHOTO
napa maccoir m = 18 r mpu Temmniepatype t =167° C. (5,48 xJIx)

92. Omnpenenuth, BO CKOJBKO pa3 MOKaszaTeNlb aguadaThl JUIs Teius Ooblie,
4yeM i yriiekucioro rasa. (1,25).

93. Onpenenuts u3menenue AU BHYTpeHHEH SHEPTUU BOJASHOTO Mapa Maccoi
m =100 r npu nosbiuenun ero Temnepatypsl Ha AT = 20K mpu nmocTossHHOM oObeMe.
(2,77 x1x)

94, Jlns HarpeBaHus Bojgopoaa Maccod M = 20 r npu MOCTOSIHHOM JIaBJIEHUH

3arpaueHa Temora Q = 2,94 xJ/x. Kak usmenurcs remneparypa raza? (IloBeicurcs Ha



10,1 K)

95. Onpenenuth yIeIbHYIO TEINIOEMKOCTh I'a3a IPU MOCTOSHHOM JIaBJICHUH,
€CIIM M3BECTHO, YTO OTHOCUTENIbHAs MOJIEKyIsipHas macca raza M = 30 rp/moinb
otHomrenue termoemkocreir Cp/ Cy= 1,4 .(305 Ix/(kr-K)).

96. Bo ckonbko pa3 cpenHsis KBaapaTHuUHas CKOpPOCTb MOJIEKYJ BOAOpOJa
00J1bIIIE CKOPOCTH MOJIEKYJI KUCIIOpOJia MPpH 3ToM ke Temreparype. (B 4 paza).

97. Onpenenuts CpeHIO JUIMHY CBOOOJHOTO mpobdera MOJEKYT BOIOpOAA
npu temneparype C = 27° C n naiaennu p = 3-10% mm pr.cr. Ilpunsars amamerp
Monekyisl Bogopoza d = 2.3-108 cm. (4,4 km).

98. OmnpenenuTs CPeIHIO 4YacTOTy COYIapeHUH MOJEKyad BO3AyXa IpH
temmeparype t =17 °C u napnenuu p = 1 atM. DpdekTuBHbIN nuametp d MOIEKYIIbI
BO3JIyXa IIPHHATH PaBHBIM 3,5 A. (6,3-10° c-1)

99. N3BeCTHO, YTO OCHOBHBIMU KOMIIOHEHTAaMH CyXOI'0 BO3/lyXa ABJIIOTCS @30T U KUCIOPOJ.
Bo ckoisbko pa3 cpeHss CKOPOCTh MOJIEKYJIBI @30Ta OTJIMYAETCS OT CPEeAHEN CKOPOCTH MOJIEKYIIbI
kucnopona? (Y azora B 1,0 pa3 6osnbiie)

100.B 6amnone ¢ yraekuciabsiM razom gasinenue p = 50 atm.  Ilpu temmeparype t = 27°C
cpenHee uMCIO coyhapeHuit mMomekyn <z> =1,65-10' ¢t Onpenenuts >ddexTuBHBIl aUAMET
MOJIEKYJIBI YTJIEKHCIIOTO rasa. (28,4 um).

101.0OnpenenuTs TpaiveHT IUNIOTHOCTH YIIIEKUCIOTO Ta3a B MOYBE, €CIM Yepe3 IJIOaap S
=1 M? ee TOBEpXHOCTH 3a Bpemsa t= 1 ¢ B armMocdepy mpomen ras maccoir m = 8-10% kr.
Kospdumment auddysuu D = 0.04 cm?/c (0,02 kr/m?)

102.0npenenuTs TOJNIIUHY CII0S1 CYTJIMHUCTOM MOYBBI, €CIIX 3a Bpems t=5 4 uepe3 miomanb
S =1 m? noBepxHocTH poxoaut Temiora Q = 250 x/Ix. Temneparypa Ha TTOBEPXHOCTH MOYBHI {1
= 25° C B HmxkHeM cioe nouBsl =15 °C. (72 cm)

103.CKOIBKO TEIIIOTHI HPOHIET Yepes miomanb S=1 M? MoBepXHOCTH Mecka 3a Bpems t =1
4, eCJIM TeMIIepaTypa Ha ero nosepxHoctu 11=20°C, a Ha rimyoune h =0,5 m - tr=10°C? (4,83 k)

104.0Onpenenute Maccy rasza, npoauddynmupoBaBmero 3a Bpems t =12 u uepes
TIOBEPXHOCTh MOYBBI Momansio S = 10 cm? ecim kodddunment auddysun D = 0,05 cm?/c.
I[InoTtHOCTH Ta3a Ha raydune h=0,5 m, p1=1,2-10?r/cM3, a y moBepxnoctn po=1,0-10"2 r/em>.
(2,4-107kr)

105.1Ipu n30TEpMUUECKOM pacIMPEHUH BO0poaa Maccoid M =1 r npu tremmneparype t=7°C
o0BbeM rasza yBenuuuics B Tpu paza. Onpeaenuts padoty pacmupenus. (1,28 kJIx)

106. IMapsr prytu Maccoit m = 200 r HarpeBarOTCs IPU MOCTOSTHHOM JaBneHuu. [Ipu atom
temneparypa Bo3pocia Ha AT =100 K. Onpenenuts yBenuuenue AU BHyTpeHHEH SHEPIUM apoB
u paboty 4 pacmmpenust Mosekyibl mapoB pTyTtu ongHoaToMuble. (1,245 xJlx; 831 JIx).

107.ITpu aguabaTMyecKOM pacUIMpPEeHUH YTIEKUCIOro ra3a ¢ KOJIM4eCTBOM BelecTBa V = 2
MOJIb €ro Temrneparypa nonusunack Ha At = 20°C. Kakyto paboty coBepmmi ra3? (997 JIx).

108. I'a3 coBepiaer uuki Kapao. AGcomntoTHas remneparypa T1 HarpeBartess B 2 pa3a BbllIe
temneparypsl T2 oxaaaurens. OnpenenuTs K. M. 4. Takoro mukia. (50%)

109.CoBepmas nuukn Kapno, raz nomyumsn ot HarpeBatens temnory Qi=1 k/[x. Ckxonbko
TEIJIOTHI OBLIO OTJAHO OXJIAJUTEII0, €CITH K.I1.J. UIeadbHOM TeTtioBoi MarmuHel 25%? (750 JIx).

110.Bo3nyx, 3anumMaBimii oo6beM V1 = 10 1 npu HopMaJibHOM aTMOC(EPHOM JJaBJIEHUH, ObLIT
agunabatudecku cxar 10 oorema Vo=1 1. KakoBo maBnenwue raza mociue cxarus? (2,53 MlTa).

111. Onpenenuts paboTy A aanabaTUYECKOro CXKaTus MMapoB YIIIEKHCIOro raza Maccoil m

=110 r, ecnu ipu cxaTUK TeMIieparypa raza nosbicmiiack Ha AT=10 K. (623 Ix).

112. O6bem napoB yIiaeKucioro ra3a npu aanadaTnyeckoM CXKaTMH YMEHBLIWIICS B 2 pasa,
Kax n3menmnocs nasnenue? (YBenuauiocs B 2,52 pasa).

113. Tlpu  anguabaTUyecKOM paclIMpeHHH Ielus, B3aToro mpu Temmeparype t = 0°C,
o0bem yBenuuuics B 3 paza. OnpeaenuTs TemiepaTypy rasa nocie pacmupenus. (131 K)

114. Onpenenuts K03(GUIMEHT MOBEPXHOCTHOTO HATSXKEHHUsI KACTOPOBOT'O Macia, €Clii B
TpyOKe paguycom I = 0.5 MM oHO noHsIOCH HAa Ah =49 MM. CMaunBaHue cuuTath moyHbIM. (33,3
MH/m).



115.0npenenuts cpeaHuil [uamMeTp Kanwuisipa MOYBbI, €CIIM BOAA MMOJAHUMAETCS B HEW Ha
Ah =49 mm. CMaunBaHUE CTEHOK CYMTATh MOJHBIM. (0,6 MM).

116. OnpenenuTh BHICOTY HOJHATHS BOJABI B CTEOJIAX pACTEHUI C BHYTPEHHUM JHAMETPOM
d =0,4 MM o1 IeHCTBHEM KaMJUIAPHBIX cril. CMayMBaHWE CTEHOK CUMTATh HOJIHBIM. (7,34 cMm).

117. F'muuepuH B KamWUIApHO# TpyOke nuamerpom d =1 MM noaHsiIics Ha BeicoTy h =20 mMm.
Onpenenuth KO3(QQHUUHUEHT MOBEPXHOCTHOIO HATsDKEHMs riuuepuHa. CMaduMBaHUE CUYMTATh
noaHeM. (61,8 MH/Mm).

118. JIByM mapuikaM OZHOTO pa3Mepa U poBHOM mMacchl M=30 Mr cooOmUIN IO paBHOMY
oJHOMMEeHHOMY 3apsiny. Kakoii 3apsa Q Ol cooOIIeH KaxI0My IIApHUKY, €CIU CHila B3AUMHOTO
OTTAJIKMBAHUS 3aps/IOB YpaBHOBECHJA CUIIYy B3aUMHOIO MPUTSDKEHUS LIAPUKOB IO 3aKOHY
tarotenus Hprotona? Illapuku paccMaTpuBaTh Kak MaTepuanbHbie Touku. (2,581071° Ki).

119. Tpu onuHakoBeix 3apsga Qi1=Q2=Qs=1 uKn pacnonoxeHbsl 10 BepIIMHAM
PaBHOCTOPOHHETO TpeyroibHuKa. Kakoi oTpumarensHbId 3apsa Q HAJAO0 MOMECTUTHh B LIEHTPE
TPEYroJbHUKA, YTOOBI €r0 NPUTSHKEHUE YPAaBHOBECUIIO CHJIbI B3AUMHOI'O OTTAJIKMBAHUSA 3aps10B?
(571 nKmn).

120. Cuna F B3aumogeiicTBust Mexy AByMs ToueuHbiMu 3apsiaamu Q1=2 uKn u Q=1 uKu,
pacroJjiokeHHbIMU B Boze, paBHa 0,5 MH. Ha kakom pacctosuuu Haxonsatces 3apaasl? (0,67 Mm).

121. B snemeHTapHOM T€OpUHM aTOMa BOAOPOJAA MPUHUMAIOT, YTO 3JIEKTPOH BpalaeTcsi BO
KpYyr sAapa 1Mo KpyroBoil opoute. OmpenenuTh 4acTOTYy BpAIIEHHUS 3JEKTPOHA, €CIU paanyc
op6uThl I =5.3-108 cm. (6,58-10°¢).

122. Ha mienkoBO# HUTH MOABEIICH MaJICHbKUH IIapuk Maccoi M = 0,1 r, Hecymuii Ha cebe
3apsn Q. Ecim Ha paccrostHMM I =7 CM HUXKE IIapHKa IIOMECTUTh TaKOil ke 3apsl], TO cuia
HATSDKEHHs yMEHBIIHTCS B 2 pasa. Haittu 3apsan mapuxa. (5/3-10°8 Kn)

123. JIBa pa3HOMMEHHBIX TOYEUHBIX 3apsi/ia IPUTATUBAIOTCS B BAKyyMe Ha paccTostHuU I =10
CM C TaKOW e CHJIOH, KaKk U B KepocuHe. OnpeaenuTb, Ha KaKOM PacCTOSHUU PACIIOIararoTcs
3apsbl B kepocuse. (7,08 cm).

124. Ha mienxoBoil HUTH B BO3AyX€ MojBelIeH mapuk maccoit m =100 mr. lllapuky coobiex
3apsin Q1=2 uKu1. Ha kakoM paccTOsSIHUM OT HETo cleyeT HOMECTUTh CHU3Y 3apsaa Q2 = - Q1 4ToObI
CUJIa HATSKEHMsI HUTU yBenu4uiiach B 2 pasza? (6,06 mm)

125.Ha xakoM paccTOSHMM [ Opyr OT Apyra CleAyeT IOMECTHTb [Ba OJHOWMEHHBIX
TOYEYHBIX 3apsijia B BOJE, YTOObI OHM OTTAJIKMBAJIUCh C TAKOH )K€ CHUJION, ¢ KaKOW 3TH 3apsiibl
OTTAJIKMBAIOTCA B BaKyyMe Ha paccTossHuu 1=9 cm? (1cm)

126. B snemeHTapHOW TEOpHHM aToMa BOJOpPOAa MPUHUMAIOT, YTO AJEKTPOH BpaIlaeTCs
BOKpYT si7jpa MO KpyroBoil opOute. OmnpenenuTb paauyc OpOMTHI, €CJIM YacToTa BPaLICHUS
anektpona N=6.5-10" ¢1. (53 mm)

127. Paccrosinue d mexay 3apsaamu Q1=100 uKi u Q2=-50 uKu1 pasuo 10 cm. Onpenenutsb
cwibl F , nelictByronnyto Ha 3apsan Qz=1 MKi, orcrosmmii Ha r1=12 cm ot 3apsaa Qi m Ha r1=10
cM ot 3apsaa Qz. (51 mH).

128. Ipa Toueunsix 3apsaa Q1=1,6 uKi u Q2= 0,4 HKn pacnonoxxens Ha paccrossauu d =12
CM JIpYT OT apyra. ['ie Hao HOMECTUTh TPETH MOJIOKUTENbHBIN 3apa Q, yTOOBI OH OKa3aJyics B
paBHOBecuu? (Mexy 3apsiiaMu Ha pacCTOSHUM 8 ¢M OT 3apsiaa Q1)

129. DnekTpoH BlIeTeN B OJJHOPOHOE T0JIe ¢ HanpsbkeHHOCThIo E =20 kB/M B HanpaBieHUH
ero cuwioBbix JMHUK. HauanpHas ckopocTh anektpoHa v =1,2 Mwm/c. Hailtu yckopenue,
IpHOGpPeTaeMoe EKTPOHOM B HOJIE, M CKOPOCTh 110 McTeueHuu Bpemenu t = 0,1 ue. (-3,51-10%°
M/c?)

130. ITone, co3nannoe toueunsiM 3apsaoM Q = 30 K, geiictByer Ha 3apsg Q1= 1 uKu,
MOMEIIEHHBIH B HEKOTOpoM Touke mois, ¢ cwioil F = 0,2 mH. Hailftu HanpsokeHHOCTH U
MOTEHIIMal B ATOW TOUKE, a Takxke paccrosHue ee oT 3apsaa. (200 kB/m; 7,3 kB; 3,68 cm)

131. Ira 3apsima Q1=1 uKu u Q2 = -3 uKn nHaxoastes Ha paccrostauu | =20 cm apyr oT apyra.
HaiiTn Hanps>kKeHHOCTh U MOTEHIMANl B TOUKE IOJIS , PaCHOJIOKEHHOM Ha MPOJOJIKEHUH JIMHUH,
COCTMHSIONIEH 3aps/ibl, Ha paccTostHUU =10 cM oT mepBoro 3apsiaa. (600 B/wm; 0)



132. Ha 3apsn Q1=1 uKu, Haxopsmmiica B osie ToueuHoro 3apsana Q va paccrosauu r=10
CM OT Hero, noJie aeictByeT ¢ cunor F =3 mxH. Onpenenuts HanpsHDKEHHOCTh W MMOTEHIIAAT B
Touke, rae Haxoautces 3apsan Q1. Haiitu Taxoke 3nauenwue 3apsga Q. (3 kB/m; 300 B; 3,3 uKun).

133. JIBa 3apsaa Q1=-10 uKn u Q2 =20 uKi naxomsarcs Ha paccrosaum | =20 cM apyr ot
apyra. HaliTu Hanpsyk€HHOCTh M HOTEHLMAN I0JI, CO3AAHHOIO ATHUMM 3apsa/iaMu, B TOUKE,
pacMoI0KEHHOW MEXAY 3apsJaMH Ha JIMHUU, COCIMHSIONIEH 3apsabl, HA PACCTOSIHUM I =5 CM OT
nepBoro u3 HuXx. (4,4 kB/m; -600 B).

134. Iea 3apsma Q1=30 uKawu Q2 =-30 uKn pacmonoxkensl Ha paccrosaun | =25 cm
Ipyr oT apyra. HalTu HanpsskeHHOCTh M NOTEHIMA B TOYKE, JIEKAIEH Ha IIPSIMOW,
COCTMHSIONIEH 3aps/ibl, Ha PacCCTOSIHUU I = 5 ¢cM OT mepBoro 3apsaaa. (115 kB/Mm; 4,05 kB)

135. Paccrostnue I wmexay JaByMms TodeuHbiMu 3apsgamu Qi=1 aKnu Qz2=-30 uKn
paBHO 20 cM. HailTu NpOTSIKEHHOCTh W TMOTEHIMA] B TOYKE JIeXkKAIIECH MOCEPEeIUHE MEXKITY
3apsimami. (27,9 kB/Mm; -2,61 kB)

136. JIBa 3apsima Q1= -1 uKa u Q2 =30 uKun naxomsrcs Ha paccrosuuu | =12 cM apyr ot
Japyra. BblUMCINTG HAINpPsHKEHHOCTh IMOJSL B TOUKE JIEKALIEH IMOCEpeUMHE MEXAY 3apsiiaMu.
Onpenenuth Takke HAMPSHKEHHOCTH TOJS B 9TOM TOYKE, €CIU MEPBBIA 3aps]] MOJOKUTEIbHBIN
(100 xkB/m; 50 kB/m)

137. Dnektpudeckoe mojie co3iaHo AByMs ToueuyHbIMU 3apsaamu Q1=50 uKn u Q2 =100
HKi1. Paccrosinue mexny 3apsgamu L=10 cm. ['me u Ha kakoM paccTOSHUM OT TMEPBOTO 3apsjia
HAXOJHUTCS TOYKA, K KOTOPOW HaIPsHKEeHHOCTH Mo paBHa Hymo? (Ha mpsimoii, coenuustomeit
3apsansl; 4,2 cm)

138. [IBa 3apsga Q1=-10 uKn u Q2 =20 uKn pacnonoxenst Ha paccrosiuuu L =20 cm apyr
oT apyra. HaiiTh HanpsKeHHOCTh M TOTEHIMAN B TOUYKE, JIEKAILEH TOCEPEINHE MEXAY 3apsAJaMu.
(27 xB/m; 0,9 xB)

139. 3apsn Q =1 K mepemeniaercs moa IEHCTBUEM CHIT TIOJS U3 OAHOW TOYKH ITOJS B
IPYTYIO, IpH 3ToM coBepiaetcs padota A = 0,2 mx/x. OnpeaenuTs pa3HOCTh MOTEHIIMATOB ATHX
touek nosis. (200 B).

140. Kakyro pa3HOCTb MOTEHILMATOB JOJDKEH MPOWUTH 3JIEKTPOH, 4TO OBl mpuobpectu
ckopocth v =20 Mwm/c? (1,14 xB).

141. IBa 3apsana Q1=3 uKn u Q2 =1,2 uKn Haxoxasarcs Ha paccrosHun L=10 cm npyr ot
npyra. HailTu HampspKeHHOCTh MMOJISI Ha TPOJOJDKEHUM JIMHUM, COENMHSIONIEH 3apsiibl, Ha
paccTostHuU I' = 6 cM OT BTOpOTro 3apsiaa. OnpeaenuTb TakKe HapsSy)KEHHOCTh B 3TOM TOYKE, €CIIU
BTOPOI1 3apsit oTpuniatensHeli. (4,05 kB/m; 1,95 kB/m)

142. DnexTpoH, HayalbHas CKOPOCTb KOTOporo vo=I Mwm/c, Bierea B OAHOPOAHOE
aNieKTpudeckoe mnosie ¢ HanpskeHHocThio E=100 B/M Tak, 4To HadaigbHas CKOPOCTh 3JIEKTPOHA
MPOTHUBOIIOJIOKHA HANPSYKEHHOCTH ToJiA. HallTu sHepruro »iekTpoHa Mo UCTEUEHUH BpPEMEHHU t
=10 nc. (6,33-107° JTx).

143. Toueunsiii 3apsa Q co3aeT B TOUKE, HAXOAALUCA Ha paccTosiHuu =10 cM ot 3apsna,
noysie ¢ HanpsokeHHocThio E = 1 xB/M. Haiitu morennuman mosis B 3TOM TOYKE W CHITY,
neiictByromryro Ha 3apan Q1= 2 HKu, momemnieHHslid B 3Ty Touky mois . (100 B; 2 mxH).

144. JIBa Toueunbix 3apsa Q1= 1 MK u Q2= 2 MxKn HaxonsTcs Ha paccrosauu = 40
cM. Kakyro paboTy Halo COBEpIIUTh, YTOOBI COMM3UTH UX 10 paccTosHUs =20 cm? (45 m/x)

145. Tone co3nano ToyeunbiM 3apsaom Q. B Touke, oTcrosieid ot 3apsaa Ha PacCTOSTHUH I
= 30cM, HanpsKeHHOCTH ot E=2 kB/M. OnpenenuTs nmoteHmman ¢ B 9Toii Touke u 3apsn Q. (600
B; 20 aKun).

146. 3apsan Q1=10 uKn co3maer anekrpuueckoe noine. Kakyio paboTy coBepIarOT CHIIBI
3TOr0 TOJSA, eciim OoHO mepeMecTHT 3apsn Q2 =1 HK BmONE CHIIOBOW JIMHUM W3 TOYKH,
HaxoJsmmiics ot 3apsaaa Q1 Ha paccTostHAH [1=8 ¢M, 10 paccTosHus 2 =1 M? (1,04 mx/[x).

147. B none toueyHoro 3apsaa Q1 U3 TOYKHU, OTCTOAIIEH Ha PACCTOSAHUU I1=5 CM OT 3TOrO
3apsiga, ABWXKETCS BAOJL CUJIOBOM JUHHUM 3apsa Qi, ecnu mpu mepemerieHun 3apsiaa Q2 Ha
paccTosiHuM S = 5 cM noJieM coBepiieHa padora A =1,8 m/Ix. (20 uKi)



148. PaccrosiHue 1 Mmexay AByMs ToueuHbIMHU 3apsizamMu  Q1=10 K1 u Q2=3 uKn
paBHo 30 cm. Ompenenuth pabOTy, KOTOPYIO HAI0 COBEPIIUTh, YTOOBI COJMU3HUTH 3apsbl 10
pacctostHus =10 cm. (1,8 Mk /[x)

149. 3apsoxeHHas Kaneibka KUAKOCTH Maccoi M = 0,01 r HaxoAUTCS B paBHOBECHH B T10JIE
TOPU3OHTAIIBHO PACHOJIOKEHHOTO IUIOCKOT0 KOHJEHcaTtopa. PaccTosHue Mexay IIacTUHAMU
KoHeHcaropa d = 4 MM, pa3sHOCTh moTeHnuanoB mMexkay Humu U =200 B. Onpenenuts 3apsa
kanenbku. (1,96 uKin)

150. ITmockuii KOHAEHCATOP C IUIOMIA b0 1acTuH S =100 cMZ u pacCTOAHUEM MEXY HUMU
d =2 mm 3apspken 10 pasnoctu noteHnuanoB U = 400 B. Haiitu sHepruro mojisi KOHACHCATOPA,
€CJIM TUAJIEKTPUK MEX]y TUTaCTHHAMH BO3yX. (3,54 Mk JIx)

151. 3apsokeHHass YacTula, MNPOHAS HEKOTOPYIO pPa3HOCTh MOTEHIMAIOB, MpuoOpena
ckopocTh v =2 Mwm/c. Kakyto pa3HOCTb OTEHIIMAIOB, IPOIILIA YaCTUIIA, €CIIH YAEIbHBIN 3apsi ee
(oTHOIIEHHE 3apsaa kK Macce) Q/m = 47 mKun/kr? (42,6 kB).

152. Mexay miiacTUHaAMU IIJI0CKOT0 KOHJIEHCATOpa HaXOAUTCS IUIOTHO MpuIieraonas K HUM
sbonuTOBas TtacTuHa. KonaeHcarop 3apsbkeH 10 pasnoctu norennuainoB U=60 B. Kakosa Oyner
pPa3HOCTh MMOTEHIIMAJIOB, €CJIH BBITAIIUTH Y00HUTOBYIO IIACTUHKY U3 KoHAeHcaTtopa? (180 B)

153. 3apspkeHHas yacThIa, YACIbHBIN 3apsa KoTopoit Q\m = 47 mKu/kr, nporinia pa3HOCTb
norenuuanoB U=50 kB. Kakyto ckopocTs mpuoOpena yacTuiia, ecid HadaldbHas CKOPOCTh €€
nmerkeHus vo=0 m/c? (2,17 Mwm/c)

154. TInockuit KOHAEHCATOP ¢ PACCTOSIHUEM Mexay rutactTuHamu d = 0,5 cM 3apspkeH 110
pazHoctu norteHiuanoB U =300 B. OmnpegenuTs 00BEMHYIO IMJIOTHOCTb 3HEPIUU  IIOJIA
KOHJICHCATOPA, eCIN AMAIEKTPHK — cimropa. (111 mx/m®)

155. Pa3HOCTb NOTEHLMANIOB MEXIy IUIACTUHAMU ILIOCKOoro KoHjaeHcatopa U=120 B.
[Tnomane kaxmoi mwiactuael S=100 CMZ, paccrosiare Mexay HuMu 0=3 MMm. HaiiTu 3apsi Kaxaoi
MJIACTUHBI; MEX]y TUIACTUHAMH HaXoAuTcs Bo3ayX. (3,54 uKu)

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

157. Ilnockuii KOHIGHCATOP, PACCTOSIHUE, MEXY IIACTUHAMH ~ KOTOPOTO d =2 mm,
3apspkeH a0 pasHoctu norenimanos U = 200 B. Iusnextpuk apdop. Haiiti HanpspkeHHOCTs E
1 00BEMHYIO IIIOTHOCTh SHEPTHH  TIoNs KoHaeHcaTopa. (100 kB/v; 221 mx/m°)

158. Pa3HOCTh MOTEHIIMATIOB HA TIacTHHAX mockoro konaencaropa U=300 B. Ilnomans
Kak 1ol mracTurbl S =100 cm? u 3apsan Q =10 uKn. Onpenenuts paccTossHUE MEX Y IJIaCTUHAMU?
(2,65Mmm)

159. Tpu conpotusnenus =12 Om, r.=4 Owm, rs=10 OM coeanneHs! napamiensHo. Ooumii
tok B ienu | = 0,3 A. Halitu cuimy Toka, ayIiero uepe3 conpoTuBiieHue 13. (69 MA).

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

161. Amniepmerp c conpotuienueM I = 0,02 Om paccunTaH Ha U3MEPEHHE CUIIBI TOKa J10 |
=1 A. KakoBo JOMKHO OBITh CONPOTHUBIEHUE UIYHTA, YTOOBI PTUM MPUOOPOM MOXKHO OBLIO
u3MepuTh Tok cuioi a0 | 1=10 A. (2,22 mOwm)

162. UcTtounnka ToKa 3. A. ¢c. E=1,5 B gaer Bo BHemHm0I0 Ienb TOK cuioii | =1 A.
BuyTpennee conpoTtusienue uctounuka Toka r = 0,2 Om. Onpenenuts Ko3QPUIUEHT M0JIE3HOT0
JIeHCTBHSI KICTOYHHKA TOKA. (86,6%)

163. JlBa nyieMeHTa C OJJMHAKOBBIMU 3. 1. ¢. E=1,6 B u BHYyTpeHHUMU CONPOTUBIICHUSIMHU
rn=0,2 Om u r=0,8 OM coeauHeHbl MNapauIeIbHO W BKJIIOUYEHbl BO BHEIIHIOW IEMb
conpotusiienueM 1=0,64 Om. Haiitu cuiny Toka B uenu. (2 A)

164. Yepes rpadutoBblii MpoBOAHKK B (hopMe Mapaienuneaa AmuHoi L=3 cM u miomaasio
norepevyHoro ceuenust S=30 MM unet Tok cuioi | =5 A. Haiitu nageHune HanpsHKeHUsT Ha KOHITaxX
rpa¢duToBOrO NpoBoaHuKa. (19,5 MB)



165. D. n. c. 6arapen E=50 B, BHyTpenHee comporuBneHue r=3 Owm. Haiitu cuity Toka B
L[ENH U HallpsHKEHUE, 101 KOTOPBIM HaXOIMTCS BHELIHSS LIETb, €CIH ee conpoTuiieHue =17 Om.
(2,5A;42,5B)

166. Kakoe 106aBoYHOE COMPOTUBIICHHE HAA0 BKIIOYHUTH MOCIEAOBATENBHO C JIAMIIOUKOM,
paccuntanHoi Ha HanpsikeHue U =120 B u momHocts N = 60 BT, uT00b1 OHA 1aBajia HOpMaIbHBII
Haka npu Hanpsukenuu U= 220 B? CkolbKO METPOB HHXPOMOBOM IIPOBOJIOKH auameTpoM d =
0,5 MM MOHATOOUTCS Ha U3TOTOBJICHHE Takoro conporuBieHus? (200 Om; 39,3 m)

167. DnekTpomoTop, moTpedstomuii Tok [ =10 A, pacrnoniokeH Ha paccTossHUM 1=2 KM OT
reHeparopa, gatoniero Hampsbkenue U = 220 B. MoTtop coeauHeH ¢ TeHepaTopoM MEIHBIMU
npoBoaaMu. HaliTu ceuenue noaBoAsIIUX MPOBOJIOB, €CIIH MOTEPs HaIpsbKeHUs B mpoBojax 8%.
(38,8 Mm?).

168. Kakoii JJIMHBI HY)KHO B3Th HUKEIMHOBYIO IPOBOJIOKY cedeHreM S=0,05 mm? s
YCTPOMCTBA KUTISATUIHHUKA, B KOTOPOM 32 BpeMsi t =15 MUH MOKHO BCKHITSITUTH BOJLy O0BEMOM
V =1 n, B3saryto npu temmeparype t1 =10°C? Hanpsokenue B cetu U =110 B, k. 11. 1. KHIIATHIIb-
Huka 1 = 60%. (2,2 m).

169. OmnpenenuTh MOIIHOCTD U CHITY TOKA, IOTPEOISIEMYIO 3JIEKTPOMOTOPOM, TPUBOIAIIIM
B JICHCTBHE HACOCHYIO YCTAaHOBKY, CHA0KAIOIIYIO BOJOW )KHBOTHOBOTYECKYIO ()ePMY C CYTOUHBIM
pacxosioM Bojbl o0beMoM V=30 M°. Boja momaercs Ha BbicoTy h =20 M. K. 1. A. ycTaHOBKH N
=80%, nanpsixenue B cetu U = 220 B, moTtop pabotaer t = 6 u B cytku. (0,91 kB; 4,14 A)

170. B mennoM npoBoje aauHON | =2 M u miomaapio nmonepeunoro ceuenus S=0,4 MM?,
unet Tok. [Ipu aToM B Kakayto cekyHay Boiaessiere» termtora Q=0,35 J[. CKOJIbKO 3JIEKTPOHOB
IIPOXOIUT Yepe3 IMONEepedHoe cedeHHue 3Toro mposomHuka 3a t=1¢? (1,27-10% snexrpon/c)

171. Ompeaenutb TeMIiepaTypy IMOYBBI, B KOTOPYIO IOMEIIEHA TepMOIiapa XKeje30 —
KOHCTaHTaM ¢ moctostHHON o =50 MKB/°C, ecnu cTpenka BKIOYEHHOTO B IEMb TEPMOIAPHI
rajgbBaHoMeTpa ¢ 1eHo nenenus 1 MKA u comporusienueMm r =10 Om otkionsierca Ha 40
neneHuid. Bropoil cmait Tepmonapsl morpyxeH B Taromui yieq. COnpoTUBICHHEM TEPMOIaphl
npeHedpeus. (8° C)

172. Tepmomapa c¢ compotuBieHuem r1 = 6 Om u moctosuHoit o = 0,05 mB/rpan,
TIOJKITIOUECHA K TalIbBAHOMETPY C COIPOTHBICHHEM =14 OM u uyBcTBHTENbHOCTHIO [=108 A,
Onpenenutb MUHMMAJIbHOE M3MEHEHHE TEMIIEpaTypbl, KOTOPOE MO3BOJSET OINPEACIUTh 3Ta
tepmomnapa. (0.004 K)

173. Cuna Toka I B 1emnu, cocTosieit U3 TepMOnapbl C CONPOTUBICHUEM rn=4 Om u
rajgbBaHOMETpa ¢ conpoTuiieHneM rz = 80 Om, paBHa 26 MKA NpU pa3HOCTH TEMIIEpaTyp CracB
At =50° C. OnpenenuTh NOCTOSIHHYIO Tepmonapsl. (43,8 mxB/°C).

174. Opnun cnait Tepmonapsl ¢ mocrosiHHoM o =50 MkB/°C nmomelieH B neus, Apyroit — B
taromuii nea. CTpenka raibBaHOMETPA, MOJKIIOYEHHOT0 K TEPMOIIape, OTKJIOHUIIACh ITPU 3TOM Ha
n =200 genenuii. OnpenenuTs TEMIEpATypy B [1€YH, €CIIU CONPOTUBIICHNE rAJIbBAHOMETPA BMECTE
¢ Tepmomapoil r =1 Om, a OAHO JeJeHHE €ro IIKajdbl COOTBETCTBYET CHJIE TOKa B 1 MKA
(4yBCTBUTEIIBHOCTD TAIbBAHOMETPA). (40° C).

175. Tepmomapa mMeap — KOHCTaHTaH compoTuBieHueM r1 = 10 OMm mpucoenvHeHa K
rajibBaHoMeTpy comnpotuBieHueM rz =100 Om. OnauH cmail TepMomnapbl HaXOJUTCS MpU
temnepatype t1 =22° C, apyroi momenieH B cTor ceHa. Cuna Toka B nenu I = 6,25 MKA.
[Mocrostanas Tepmornapsl o = 43 MxB/°C. Onpenenuts TeMueparypy cena B crore. (37° C).

176. Cuna toka | B memm, cocTosiieil M3 TepMmomapbl compoTuBieHueM r1= 4 Om u
rajpBaHoMeTpa ¢ conpotuBieHueM r2 = 80 Om, paBHa 26 MKA TNpu pa3HOCTH TEMIIEPATYP CIIAECB
At =50° C. Onpenenutb NocTosIHHYIO TepMmonapsl. (44 MxB/C).

IIponenypa oneHnBaHHUs KOHTPOJIbHBIX padoT

OOyuaronyecs: BBINOJHAIOT KOHTPOJIbHBIE PaOOThI CAMOCTOSITENIBHO IOCIE H3YyYSHHS
ornpezeneHHo TeMbl. B cocTaB KOHTPOJILHOM paboThl BXOAST HE TOJIBKO CTaHJApTHBIE 3a]a4, HO
¥ 3aJ1a4M C MpaKTUYeCKUM cojepkanreM. KontponpHas paboTa coctaBisiercs o Bapuantam. [pu



OLICHKC YPOBHA BBIITOJHCHHA KOHTpOHBHOﬁ pa6OTI)I, B COOTBECTCTBHUH C ITOCTABJICHHBIMHU LCJISIMH
H 3aJa4aMu IJIs1 AaHHOI'O BHJa y‘-IG6HOfI ACATCIIBHOCTU YCTAHOBJICHBI CJICAYIOIUC KPUTCPUN:

- YMCHHUE CaMOCTOATCIIBHO IIpOaHaIM3UPOBATH YCIOBHUC Ka)I(,HOﬁ
3aga4u 1 BBI6paTb MCTO/ PCLICHUA
- YMCHUCE ITPABUJIIBHO U JIOTHYHO ITPOBECTU PCUICHUEC 3a/1a4,
- CACIaTb TOYHBIC PACUYCTHI U ITOJTYUUTH BCpHBIfI OTBCT.
HpI/I OLCHKEC OIIpCACTIACTCA MOCICAOBATCIIBHOCTD U JIOTHYHOCTD ITPUBCACHHBIX PACUCTOB B

3a/a4e, KauyecTBO PEILIEHUs, MOJIYYEHHE IPABWIBHOIO OTBETA, YUCIO M XapakTep OMIMOOK
(CyI1ECTBEHHBIE U HECYIIECTBEHHBIE).

Ilo pe3ynbraTaM BBIIOJHEHHUS KOHTPOJBHBIX PA0OT 0O0ydYarolmeMycsi BBICTaBIISAETCS
OLICHKA.

Kpurepun onieHkn KOHTPOJILHOMH padoThI

BricTaBisgercs olleHKa:

—«IATHY», ecNM  OOYYaIOUIMKCS  IOKa3ajl YMEHHE CaMOCTOSTEIBbHO
IMpOaHaJIN3UPOBATH YCIIOBHUC Ka)KI[OfI 3aJa4uu u BI)I6paTI) MCTO/] pCHICHUA; BCC 3aJ1a4n
pELICHBI BEPHO 0€3 JIOTHYEeCKUX OUIHOOK;

— «YCTBIPCH», €CIU 06yqammnﬁ0ﬂ IMMoKasajJl yMCHHUC IMPABUJIBHO W JIOTUYHO
UCIIOJIB30BaTh (POPMYJIBI M METO/IBI PEIICHHs, HO IOMYCTHII HE OoJiee BYX OIIHOOK.

— «TpH», €ClIM OOYyYaroIIWICsS MoKa3al ciaboe yMEHHE CaMOCTOSTEIBHO
NPOAHAIM3UPOBATh YCIOBHE KaXAOW 3adadd M BbIOpaTh MPAaBUIIBHBIA METOJ
pelieHus, HeNpaBWJIBHO BbIOpam OAHY WM JBE  (OPMYINBI, JOMYCTHII
BBIYHMCIIUTEIILHBIC OIIUOKH;

— «JIBa», €CJIM 00yYarouics pem mpaBuibHo MeHee 50% 3amxanuii;

— «OZIMHY, €CIIM 00YUaIOIIUiica He MPUCTYIAN K PEIICHHUIO 3aJaHui.

Bonpocs! quis 3amuTsl pedepara

1. Kakoe siBnenue (mporiecc, 3aK0H) JIEKHUT B OCHOBE pacCMaTpUBAaEMOTro Borpoca?

2. Kakoe 6monoruueckoe AeicTBUE OKa3bIBACT H3y4yaeMoe sSIBIICHUE?

3. Kakoe nmpuMeHeHHe HaXOAWT W3ydaeMoe SIBICHHE B MPAKTHUKE C/X MPOM3BOJICTBA, MEAUIINHE
WM BeTepuHapuu?

4. ChopmynupyiiTe OCHOBHOM (DPU3UUECKUIN 3aKOH, JISKAIIUA B OCHOBE N3y4aeMOTO SIBIICHUSI HIIH
npoiecca?

5. Kakumu puznueckumu cBoMicTBaMU 00J1a1al0T MaTepraiibl, 0 KOTOPHIX BBl pacckazaiu?

6. B yem 3axirouaercs MpUHIIUIT MEXaHU3Ma JIEHCTBUS YCTPOHUCTBA, O KOTOPOM BHI pacckaszanu?
7. Kak MOxHO 0cliabuTh (yCuiauTh) 3((PEeKT NeUCTBUS SBICHHUS WU MPOIECca, O KOTOPOM BBI
pacckazanu?

8. UTo HOBOTO BBI Y3HAJIHU, KOT/1a TOTOBWIIN pedepat?

9. Kak paccmarpuBaemMoe BaMu siBiIeHHE (TIPOIECC, 3aKOH, YCTPOHCTBO) MOXET OBITh
WCITOJIH30BAHO B Ballei Oyaymien mpopecCHOHAIBHON NeATeTbHOCTH?

10. Kakue ucrounuku uH(OpManuu, KOTOPHIE BBl UCIOIB30BAIM MPHU MOATOTOBKE pedepara,
0oJTbIIIe BCETO BaM MIOMOTJIHM M COJIEPKaIi OoJiee TIOJIHYIO U MHTEPECHYIO /I Bac MH(POPMAITHIO?
11. [Touemy BbI BEIOpaI IMEHHO ATY TeMY Il COOOIIeHHUs?

IIpouenypa ouennBanusi pedepara
Ha 3amuty pedepata, cocrosiyro U3 J0KJIaaa U OTBETOB Ha BOMPOCHI, oTBoauTcs 10-15

MUHYT.



I[Tpu onenke pedepara UCIIOIB3YETCS CIEAYIONNE KPUTEPHN:

— COOTBETCTBHE pedepara 3asiBICHHON TeMe, TOCTABICHHOMW 1S U 3a/1a4aM;

— MPOOJIEMHOCTh TEMBI WIIN €€ aKTYaJIbHOCTb;

— HOBM3HA WJIM OPUTUHAIBHOCTD MOJyYCHHBIX PE3YJIbTATOB;

— NIyOMHA ¥ [TOJTHOTA PACCMOTPEHUS TEMBI;

— JOKa3aTenbHas 0a3za, apryMEeHTHPOBAHHOCTh, 00OCHOBAHHOCTH BBIBOJIOB TI0 TEME;

— JJOTMYHOCTH, CTPYKTYPUPOBAHHOCTD, IIEJIOCTHOCTh U3JIOKEHUS pedepara;

— peueBast KynbTypa Hpu 3amuTe pedepara (CTWIb H3I0XKEHHS, SCHOCTh, YETKOCTD,
JaKOHUYHOCTB, KPAcoTa S3bIKa, y4ET ayIUTOPUH, SMOLMOHAIBHBIA PUCYHOK PEUH, JOXOTIHBOCTH,
NYHKTYaJIbHOCTh, HEeBepOAJIbHOE COIMPOBOXKICHUE, OXKHMBIICHHUE peun adopuzMamu, pUMeEpamH,
UTAaTaMU U T.J.);

— HCIIOJIb30BaHUE CCHUIKH Ha HH(POPMAIIMOHHBIC PECYpPCHI (CalThI, JIUTEpaTypa);

— HarJIHOCTD U Tpe3eHTa0eIbHOCTD (ecu TpedyeTcs);

— CaMOCTOSITENILHOCTD CYXX/ICHHI, BJIaJICHUE MaTephalioM, KOMIICTEHTHOCTh MO TEMe
pedepara.

Ecnu 3ammra pedepara cBoIUTCSA K KPATKOMY COOOIIEHUIO 5 — 7 MHHYT ¥ HE MOXKET JaTh
HIOJTHOTO TPE/ICTAaBICHHUS O IIPOBEACHHON paboTe, TO OLEHUBAIOTCS OTBETHI HAa BOIPOCHL.

Kpurepun onenkn

3a 3amuTy pedepara BHICTABISETCS OLCHKA:

«3auteHo», ecau pedepar COOTBETCTBYET KPUTEpPUSM MPOLEAYypbl OLCHUBAaHUS U
oOyyaroImuiicss OTBETHJI Ha BCE NPEIJIOKEHHBIE BOINPOCHI MPAaBHIBHO, YETKO, YOEIUTENbHO,
[I0Ka3aB XOpOILIKE 3HaHUs 110 TeMe pedepaTa U IPOJIEMOHCTPUPOBAI BiaJIeHUE MaTepUAIIOM;

«He 3auteHo», ecnu pedepaT HEe COOTBETCTBYET OOJbILIEH YacTH KPUTEPUEB MPOLELYPbI
OLIEHUBAHMS U 00Y4aroLUiicsl OTBETUII HE HA BCE MPEIOKEHHBIE BOIIPOCHI; MPOJIEMOHCTPUPOBAII
HEMOJIHOE BJIQJICHHE MaTepHajoM Io TeMe pedepara, JOMYCTHI HECKOJBKO CYIIECTBEHHBIX
OIIMOOK MpHU OTBETE.



