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®I'bOY BO I'AY Cesepnoro 3aypanbs oT «23» ceHtsiopst 2020 r. [Tpotoxos Ne 2
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1. Hepeqeﬂb MJIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX C
IMJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MMporpaMmmbl

Koo [lepeueHp TuIaHUPYEMBIX
WNupukarop nocTukeHus
kKomne- | Pe3ynbTaThl OCBOCHUS pe3yIbTaToOB O0yUEHHUS 110
KOMIIETEHI[UU
meryuu JUCHUITIINHE
3HaAmMb:
- CoBpeMeHHbIE (pu3nieckue
IpeicTaBIeHus 00 OKPYKAIOIIEM
Cnocoben 4E/IOBEKA COBPEMEHHOM  MHPE.
HCIIOIb30BATh B -OyHIaMeHTaIbHBIE HU3HYECKHIE
poecCHOHATBHOI TIOHSTHST; 3aKOHBI U SIBJICHHS;
IPaHHUIIBI MX [IPUMEHUMOCTH.
ACATCIIBHOCTHU H
-HasHavenue v IPUHIIKIIBE
OCHOBHBIC 3aKOHBI TIEUCTBHS BaKHEHIIINX
(bU3UKH, XUMUHU, HAYK (U3MIECKHUX TIPUOOPOB.
0 3emJe ¥ OHMOJIOTHH, ymemb:
TIPHMEHSTD METOBI - OOGBACHATH OCHOBHbIE
HaOmoaeMble  TPUPOAHBIE U
MaTEMaTUYECKOTO
I/UI'BOHK-G TEXHOT€HHbBIE SIBJICHUSI U
aHallu3a u
MO/ICTTUPOBAHHMS METIONBSYeT B ;MeKTH ¥ b .
o AMCHTAJIbBHBIX N3NYCCKUX
OIIK-6 P ’ npoeCCHOHATBHOM YHA 9
TEOPETIHECIHX 1 €ATEILHOCTH OCHOBHEIE Do e
KCTIEPHMEHTATBHBIX i -PaGorate C anmapaTypoii s
. 3aKOHBI U3HKH (bu3IEcKuX HCCIIEOBAHMIA.
HCCJI€e10BaHUuU, I .
POBOAUTH (huszndyeckuit

pHoOpeTaTh HOBBIE
MaTeMaTH4ecKue u
€CTECTBEHHOHAYYHbIE
3HAHMUSI, UCTIOJIB3YS
COBPEMEHHBIE
00pasoBaTelIbHBIC U
MH(pOpPMAITMOHHBIE
TEXHOJIOT I

OKCIICPUMEHT nu OLICHUBATh
MOrPEIIHOCTD U3MEPEHUN.

énademo:

- HaBrixom IIPOBEICHUS
(U3HYECKOro AKCIEPUMEHTa, B
TOM qucIe HPaBHIEHO
9KCIUTyaTHPOBATh OCHOBHBIE
npubopel W 00OpyZOBaHUE B
COBPEMEHHOU (usnueckoit
nabopaTopuu.

2. MecTO TUCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeibHON MPOrpaMMbl

JlaHHasi IUCIMIUIMHA OTHOCUTCS K biroxy [ o0s3aTenbHON YacTh 00pa3oBaTebHOM
MIPOrPaMMBI.
Jlnst u3ydeHusl JUCHUIUITMHBI HEOOXO MBI 3HaHUsI B 00JacTU (DU3UKU B COOTBETCTBHH C
(benepa’abHBIM TOCYIAapPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CpeAHero (IOJHOro) oOIero
o0OpazoBaHwUsI.
®dusuka SBISETCS NPEAMIECTBYIOMIEH JAUCHUIUIMHONW Ui JUCHUIUIMH: be3omnacHOCTh
KU3HEJEeSITeNbHOCTH, OModU3HKa.
JucuunnuHa n3ydaercs Ha 1 Kkypce Bo 2 cemecTpe Mo o4HOM Gopme 00ydeHus.




3. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThl
OO1mast TpyA0€MKOCTh AUCHUILINHBI cocTaBiisieT 108 yacos (3 3a4eTHbIC €AUHUIIBI)

Bun yae6HOI paboThI Ounas popma
2 ceMecTp

AyauTopHBI€ 3aHATHS (BCETO) 48
B ToM uucne: -
JlexIMOHHOTO THTIA 16
CeMHHApCKOTO THUTIA 32
CamocroniTesibHasi padoTa (Bcero) 60
B ToMm uucne: .
[TpopaboTka mMaTepuana JEKIUi, TOArOTOBKA K 30
3aHSATHIM
CaMOCTOSATENbHOE U3YUEHUE TEM 4
Pedepar 16
KonTponsHbIe paboThI 10
Bun npomexyTouHOi arTecTanuu (3a4eT, IK3aMeH) 3a4eT
OO6m1ast Tpy10€MKOCTb:
9acoB 108
3a4CTHBIX CAUHMUIL 3

4. Coaep:xanue JUCHUNIMHBI

4.1. Conepxxanue pa3ieioB JTUCUUIIIMHBI

Ne HaumenoBanue Conepxanue pas3zena
n/n | pasjiena JUCIUTLTUHBI
1 2 3
1. duznveckue Beenenne B Qusuky. Ilpenmer ¢usuku. CoBpemenHas (us3mka Kak

OCHOBBI MCXaHHNKHU

KylbTypa HaONIONCHUH, MOACIMPOBAHUS, 3KCIEPUMEHTAIBHOIO
WCCIIENIOBAHUS W KOJMYECTBEHHOTO TPOTHO3MPOBAHUS  SIBJICHUI
npuponsl. CBs3p QU3NKK C APYrUMH HaykaMd. OTHOCHTEIBHBIH W
MPUOIKEHHBIM  XapakTep JIOOBIX HAOMIOMEHUH ¥ HW3MEPCHHM.
OCHOBHBIE W TPOW3BOJHBIC CIAWHHUIBI H3MEpEeHUs (QU3HUeCKuX
BCITUYYH.

OCHOBBI KUHEMATHKH. XapaKTePUCTHKH TOCTYMATEILHOTO JIBUKCHHS
W BpamarenbHOrO  JBWDKCHHS.  MEXaHWYecKoe  JIBYDKCHHE.
XapaKkTepPUCTHKH TOCTYNATEILHOTO JBIIKCHUS: TPACKTOPHUS, MYTh,
IepeMelieHne, CKOpPOCTh, YyCKOpeHue (cpemHee W MTHOBEHHOE),
TaHTCHIIMATBHOE 17} EHTPOCTPEMUTEIBHOE. B3anMocBsi3b
XapaKTEPUCTUK TP MPSIMOITUHEHHOM ¥ KPHBOJIMHCHHOM JIBYKCHHU.

XapaKTepUCTUKA KUHEMATHKH BpAalLIaTEIbHOTO JBMIKEHUS: YIJIOBas
CKOPOCTb, YTJIOBOE YCKOpEHHE (CpeaHee U MrHOBeHHoe). B3anmocBs3b
XapaKTEPUCTHUK.

JuHaMuKa moCTynaTenbHOro IBMKeHHs. JJMHaMuKa mocTynaTenbHOro

JIBWKeHUs. Macca Tena, B3auMOJEHCTBHE M cuila. 3akoHbl HproToHa
(1, 2, 3). ®yngamMeHTaNbHBIE B3aMMOACHCTBUS M BHJBI CHJI. 3aKOH
HU3MEHEHUS UMITYJIbCa, 3aKOH COXPAHEHUS UMITYJIbCA B U30JIMPOBAHHOU
cucreme. Pabora, MomiHOCTh, 3Heprus. |paduyeckoe n3o0pakeHHe
paboThl. 3aKOH COXpaHEHHS MOTHONW MEXaHUYECKON SHEPTHH.




JluHaMuKa ~ BpallaTeNbHOrO  JBMXKEHUA.  MOMEHT  uHepuuu
MaTepuanbHON TOukM, Tena. MoMeHT Bpamaromeil cuiibl. OCHOBHOM
3aKOH IMHAMUKM BpalaTeNbHOro ABMXKeHUs. (2-i 3akoH HploToHa).
OHeprus NoTeHIHMaIbHas U KUHETHYECKas BPAIaTeIbHOTO IBUKEHNS.
Mexannueckue konebanus. PesoHanc. 'apmMoHndeckoe KosiebaHue U
ero XapaKTepHCTHUKH: CMeEIIeHWEe, aMIUIUTy/Aa, dYacrora, (hasa.
VYpaBuenne konebaHus W ero rpapuk. MaTemaTHYecKUd U
¢dusnvecknii MasTHUKH. BbiBon dopmynbl mepuoza. 3aTyxaroliie H
BHIHY)KICHHBIE  KoneOaHUWs,  aBToKonmeOaHus.  Pe3oHanc,  ero
MpOsBJIEHNE U UCTIONb30BaHue. Bubpamus.

Bonnoseie npoueccel. IIpogonsHele M nonepeyHsle BOJHBL JliMHA
BOJIHBI, WHTCHCHBHOCTb, YypaBHEHHUE BOJHBL. 3BYK, HWH(PaA3BYK,
YIBTPa3ByK, XapaKTEPUCTUKU 3ByKa. MCIONb30BaHME aKyCTHUECKHX
BonH. Korepentnsie BoiHbl. OTpakeHue 3Byka. BoNHOBBIE sIBIEHUA:
mudpakiysi, uHTepPepeHus. YCIOBUS MakCHMyMa W MUHHMYyMa.
O®pontr BonHbl. [lpuanun TI'roiirenca — ®@peHens. OneMEHTHI
CIIELMaJIbHOW TEOPUU OTHOCUTEIBHOCTH.

MonexynsapHas
¢uzuka u
TEPMOIUHAMHKA

Ocuosunble nonoxennss MKT. TIpennoceiiki 1 ONbITHOE 00OCHOBAaHHE.
I'a3p1, npeansHbli ra3. Jlasnenune raza. OCHOBHOE ypaBHEHHE TEOPUHU
W7eaJbHOro rasa.

T'azoBble 3akoHBI. YpaBHeHHe MeHaeneea-Knaneiipona. YpaBHeHue
COCTOSIHHSI HJIEAJTHHOTO Ta3a.

Pacnipenenenue sHepruu Mo CTEMEHSM CBOOOIBI.

IlonsiTne o umcne cremeHell cBoOoabl. UwWcio cremeHer cBOOOAbBI
MOJIEKYJIBI HJI€aJbHOro rasa. Teopema bonbliMaHa O paBHOMEPHOM
pacmpeneNeHry  JSHEPruM 10 CTemeHsM  cBobombl.  CpemHsis
KUHETUYECKasi SHEPrus, MPUXOAALIAACA Ha OIHY CTENEHb CBOOOJBI

MOJIEKYJIBI.
[TomHas KuHETHYECKast SHEPTHS MOJIEKYJIBI Ta3a. BHYyTpeHHAS dHepTrus
Mool Macchl Tasza. MONEKYISIpHO — KHHETHYECKOE TOJKOBAHHUE

TeMIiepaTypbl. AOCOJIOTHAas TeMmIieparypa. YIelIbHbIE M MOJIIPHbIE
TEIJIOEMKOCTH Tra3oB. DU3MYECKUA CMBICI MOJSIPHOM Tra30BOH
ITOCTOSTHHOM.

CtpoeHrie JKHIOKOCTEH W TBepAbIX Tel. (OCcoOCHHOCTH CTPOCHUS
KHUIKOCTEH W TBEpIbIX Tel. BHyTpeHHee MOJeKylIsipHOEe NaBIICHHE B
xuaKocTd. [1oBepXHOCTHOE HATSDKEHUE M CBOOOJHASI SHEPTHSL.
Momnekynspable  siBI€HHA B KMIKOCTSX.  CMaunmBaeMocTs,
HecMaunBaeMocTb. KamwisipHele sBieHus. Da30Bble NpeBpalleHus,
JuarpaMma COCTOSTHUS BelecTBa. Vcnapenue, KOHIeH calusl, KUIIeHue.
®da3oBble npeBpamieHus. HacoleHnsiil nap. [aBieHue HACHILIEHHOT O
mapa. Kputudeckas TemmepaTypa. AOCONIOTHas, MaKCHMaJbHas,
OTHOCHUTENBbHAsI  BJIAXHOCTb.  Touka  pocel.  IlmaBneHnme u
KpucTau3anys. Bosronka.

1-e navano tepmoauHamMuku. Pabora, coBepiiaemas nmpu M3MEHEHUH
o0bema rasa.

AnmabatHbiii miporecc. Pabora agmabaTHOrO mporecca, aauadaTHOE
u3MeHeHHe o0beMma rasa, anuabaTW4ecKuil mpouecc B NpPUPOIE U
TEXHHKE.

WneanbHas TemoBas MalliuHa.

Kpyroseie mpoueccel. MaeanpHast TemioBass mamimHa. [lpsmold u
ooparubii mwkn. llukn Kapro. 2-¢ Hawyano TepMOIWHAMUKH.
OHTponus. 3-e Hayajao TEPMOAVHAMUKH.

QHCKTpI/I‘-ICCTBO n
MAara€Tu3smMm

SJIGKTPI/ILIGCKOC IoJI€C. XapaKTepI/ICTI/IKI/I QJICKTPOCTATHUYCCKOI'O IIOJIA:
Hanps>KCHHOCTb, JIMHUM  HAIIPAKCHHOCTH, HAIPSIKCHHOCTb  TIOJIA
TOYCUHOI'O 3apdnaa. O):[HOpO}_IHOC IOJIC, MOTCHI A, IMOTCHIIMAJ II0JIA
TOYCUHOI'0  3apsaja. BKBI/IHOTCHHHaHLHHe TMMOBCPXHOCTH. CBs3b




HaMpPSKEHHOCTU U TIOTEHIMANA.

OnexktpoeMkocTb.  KoHaeHcaTopel.  DIEKTPOEMKOCTh  IIOCKOTO
KOHJCHCATOpa. OHEPrus 3apsHKEHHOrO  MPOBOAHHUKA.  DHEPTHs
3apsLKEHHOTO KOHACHCATOpa. JIU3IeKTPUKH B 3IEKTPHUIECKOM TOJIE.
Onextpudeckuil Tok. I'enepatop, croponnue cuibl. IJC. 3akon Oma
Ul ydacTka uenw, B AuddepeHuHanbHoi GopMe Ui 3aMKHYTOH
menu. Tok B MeTaUIMUECKUX TpoBOoAHMKAX. CoOIMpOTUBIEHUE,
3aBUCUMOCTh YAETHLHOT O COTIPOTHUBJICHUS MIPOBOHUKA oT
temrepaTypbl. Tepmope3uctopbl. PaboTa 1 MOIIHOCTE TOKA.
ITonynpoBoguuku.  TuUObl ~ NPOBOJUMOCTH  IMOJIYIMPOBOTHUKOB.
CoOcTBeHHasT W TNpHMECHas  MPOBOJUMOCTh.  3aBHUCHMOCTD
MPOBOAUMOCTU TIOIYIIPOBOJHUKOB OT TeMIleparypsl. llpuMenenue
MOJTYTIPOBOTHUKOB, WX UCITOJIb30BAHUE B CEITHLCKOM XO3SHCTRE.
MaruauTtHoe mone. MICTOYHUKM MarHUTHOIO MOJIs, €ro OOHAPYKEHHUE U
u3o0pakeHue. XapakTEPUCTHKM MArHUTHOTO TOJISA:  MHIYKITHS
MAarHUTHOTO TIOJISl, TUHUW WHIYKIUU. 3akoH Amriepa. 3akoH buo —
Capapa — Jlammaca, ero mpuioxkeHUs. XapaKTEPUCTHUKHA MarHUTHOTO
OJIs1 3eMIIH.

JluamarHeruky, TapaMarHeTHKH, (eppoMarHeTUKH. MarHuTHas
npoHunaeMoctb. [loTOk  MarHMTHOM  WMHIYKUMM.  MarHuTHBIN
ructepesnc. Koaprutusaas cuiia. MarHUTOMSATKAE U MAaTHUTOXKECTKHE
MaTepHaIb.

ONEeKTpOMAarHWTHAsT HMHAYKIUA. OJEKTPOMATHUTHBIE — KoJjeOaHws.

CBoboanbie u BBIHYKJICHHBIE KoneOaHusI. Pe3onanc.
OneKTpOMarHuTHasT WHAYKIWA. 3akoH Dapages. mpaswuio Jlenra.
Ilepemennsiii Tok. Tpanchopmaropbl. Tokun Dyko. CaMOMHIYKIIHS,
OJIC, "HIYKTUBHOCTH. Y paBHEHUS MakcBea.

OnTuka

CBer Kak »JJeKTpOMarHuTHas BomHA. [lornomenue cBera. 3akoH
byrepa. ®ortorddekr: BHEMHWMH W BHYTPEHHHHA.  3aKOHBI
doroadpdexra. KpacHas rpanuna ¢oroddpdexra. XumMuyeckoe
neiicrBue ceera. [lapHUKOBBIH 3B (DEKT.

Orpaxxkenne u mpermomsieHne. UWHTepdepennms. KorepeHTHBIC
HACTOYHUKHU W METOMBI UX TONydeHHs. Y CIIOBUS HHTEP(PEepEHIIMOHHOTO
MakcUMymMa ¥  MHHAMyMa. VHTepdepeHInOHHbIE  KapTHHBI,
CO3/1aBaeMble Pa3NYHBIMH HCTOYHUKAaMU. Jludpakmms cBera m e€
mposienerns. JudpakunonHas pemérka. YCIOBHS MaKCHMyMa,
muHAMyMa. EctectBeHHBI cBer. llomsapu3oBaHHBIM cBeT. 3aKoH
Mamroca. BpameHne miockocT KoneOaHWi MONSPU30BAHHOTO CBETA.
IlpuHuun pelictBus mnonspuMmerpa. SBIeHUE U XapaKTEPUCTUKU
TEIIOBOI'0 JYYeHCITyCKaHus M Iryderoriomenus. 3akoH Credana-
bonsimana. 3akon Buna.

ATOMHas ¥ siepHas
(duzuka

SnepHas Monenb CTpOeHHUs] aToma. J[MCKPETHOCTh 3HEpreTHYecKHX
cocrossHuid aroma. Iloctymatel bopa. ATOMHOE £AApO, H30TOMBL
Crmextp aroma BoAOpoaa, mpasuiio oroopa. Y pasHenus Llpenuarepa.
PanuoakTMBHOCTB, €CTECTBEHHBIM CPOK PaJHOAKTUBHOCTH. O, [, Y —
u3dydeHue. BriusHMe pagMoaKTUBHOCTH Ha >KU3HEIESTEIbHOCTh
OPraHM3MOB.  3aKOHBl  paAMOaKkTUBHOro  pacmaga.  llepuon
nonypacnana. CpeaHee BpeMs KU3HU. AKTHBHOCTH JJIEMEHTA.
OneMeHTapHbIE YacCTHIBI, MX XapaKTepUCTHUKH. Jlyanusm CBOICTB
MHUKPOYACTHULL.




4.2. Pa3aesnl TUCHUILINHBI M BUABI 3aHATHH

ouHas (popma oOyueHus

Ne HanmenoBanue pasnena Jlexumonnoro | CeMuHapcKOro CP Bcero,
/i JVCIIUTUTAHBI TUNA TUIA 4acoB
1 2 3 4 5 6
1. | ®usuveckue OCHOBBI MEXaHUKHU 4 6 12 22
2 | MonexynsipHasi pu3HKa 1 4 8 16 28
TEPMOIMHAMHKA
3 | DIEeKTpUYECTBO U MAarHETHU3M 4 8 14 26
4 | OnTHka 2 6 10 18
5 | AtoMHas u siaepHas pU3MKa 2 4 8 14
Wroro: 16 32 60 108
4.3. 3aHATHS CEMHHAPCKOI0 THNA
Ne Ne TpynoemkocTb
n/m pasnuena Tema (dac)
JACITUTUTA OuHas
HBI
1 2 3 4
1. 1 06 u3mepeHun (U3NYECKUX BEIMYUH M O MOTPEIIHOCTSIX 2
W3MEpPEHUMN.
2 [lonsitne cunbl. 3akoHsl HplOTOHA B HHEPUUATBHBIX 2
CUCTEMax OTCYEeTA.
3 OnpeneneHne TUIOTHOCTH TBEPJOTO Tejda MPaBUIBLHOM 2
T€OMETPUUECKOU (POPMBI.
4 2 Omnpenenenre MIOTHOCTU CHIMYYUX TEJI BOJTIOMEHOMETPOM 2
JlepmanTtoBa
5 OcnoBHoe ypaBHenue MKT. CrneactBus w3 Hero. 4
Pacripenenenne  sHepruM MO  CTENEHSM  CBOOOJBI.
BHyTpeHHss SHEprus uaeasbHOro rasa.
6 Omnpenenenue kod3pduimenTa BI3KOCTH KUIAKOCTH 2
MmetogoM CToKkca
7 3 Nzyuenue XapaKTEPUCTHK ANEKTPOU3MEPUTEIBHBIX 2
npubopoB. Pacuer nmorpenrHocTeit uamMepeHuit
8 DneKTpuYecKoe ToJie. XapaKkTepucTHUKU 4
ANEKTPOCTATUYECKOTO TMOJIS: HANpPSDKEHHOCTb, JIUHUU
HANPSHKEHHOCTH, HAIMPSKEHHOCTH IMOJI TOYEUHOTO 3apsija.
OpHopomHOEe  moOJie, MOTEHIMAN, MOTEHIMAT  IOJIS
TOYEYHOTO 3apsja.
9 W3ydenue aekTpon3MepuTeNbHBIX TPUOOPOB 2
10 4 Omnpenenenre UTMHBI BOJHBI ¢ TIOMOIIBIO AU(PPAKIIMOHHOM 2
pELIeTKH
11 ®oTtosddexT: BHEMHUH W BHYTpPEHHHMH.  3aKoHBI 4
doTorddekra.
12 5 ®opmyna [Inanka. @ororddexr. KBaHTOBBII MexaHU3M 2
noryoneHus ceera. POTOHBI.
13 SnepHast MoJienb CTPOEHUS aTOMA. 2
Uroro: 32




4.4, IlpuMepHasi TeMAaTHKA KyPCOBBIX IPOEKTOB (pador) - ne npedycmomperno OIIOI].

5. Opraﬂmaunﬂ CaMOCTOSITEeNbHOM paﬁoTbI Oﬁy‘lalOIIII/IXCH o JTMCHUIIJINHE

5.1. Tunbl camocTOATEIbHONH Pa00ThI U €¢ KOHTPOJIb

Tun camocrositesibHOU padoTsl | Popma oOydueHust | Tekymui KOHTPOIb
OYHas

[TpopaboTka maTepuana JeKIUH, 30 TECTUPOBAHUE

MOJITOTOBKA K 3aHATHUSIM

CamocrosTeTbHOE H3yUYeHHE TEM 4 TECTUPOBAHUE

120011

cobeceioBaHKE

Pedepar 16 cobecel0BaHKE

KonTposbsHbIe paboThI 10 3aIuTa

BCET0 YacoB: 60

5.2. YueOHoO-MeTOANYECKHE MATEPHAJIBI VIS CAMOCTOSATEIHLHONH PadoThI

Metonuyeckie ykasaHus IJIi CAaMOCTOSITENbHOM paboThl mo jauciuruinHe Pusnka amns
CTYIACHTOB OYHOW, OYHO-3a04YHON W 3a04HON (GopM OOy4yeHHs IO HAIpPaBIICHUIO MOITOTOBKHU
buomnorus, / Coct. E. A. TIpockypsikoBa. — Tromens: I'AY CepepHoro 3aypainbs, 2015. — 61 c.

5.3. Tembl, BLIHOCHMbI€ HA CAMOCTOSITEJIbHOE H3yUeHH e
1. BonnoBble nporiecchl. [IpogosiabHble U monepeyHbie BOJHBL. J[IHHA BOJIHBI, HHTEHCUBHOCTbD,
YPaBHEHUE BOJIHBI.
2. 3ByK, HH(Pa3BYK, YIbTPa3BYK, XapaKTEPUCTHKHU 3ByKa. Vcronbp3oBaHNe aKyCTHUECKUX BOJIH.
KorepenTHsie BosiHbL. OTpaskeHUE 3BYKa.
3. DIeMeHTHI CTIeUaTbHON TEOPHUU OTHOCUTEIBHOCTH.
4. Ctpoenue xuakocTed u TBepAbIX Teld. OCOOEHHOCTH CTPOEHUS KUAKOCTEH U TBEPABIX TEIl.
BuyTrpennee MoneKkyIsspHOE JaBIEHUE B )KUIKOCTH.
5. @azoBble mpeBpamenus. Haceimennsiii nap. JlaBinenue HacwimeHHOTro mapa. Kpurudeckas
TeMIieparypa. AOGCOIIOTHAs, MAKCUMallbHasl, OTHOCUTEIIbHAS BIAKHOCTh. TOUKa POCHI.
6. [InaBnenue u kpucramumzanus. Bosronka.
7. 2-e Ha4yaNno TEPMOJIUHAMUKHU. DHTPONHS. 3-€ Ha4ajo TEPMOJIUHAMHUKH.
8. DrexkTpoMarHuTHas MHAYKOHSA. OJIEKTpOMarHuTHble  KojeOanusi. CBoOOAHBIE U
BBIHYXJICHHBIE KOJIEOaHMUsI.
9. Ilepemennsiit Tok. Tpancpopmatopsl. Toku Dyko. Camounaykius, IJC, UHIYKTUBHOCTb.
Ypasuenus Maxkcseia.
10. 3akon Mamoca. BpaieHue MiaockocTH KoneOaHUil MOJSIpU30BaHHOTO cBeTa. [IpuHIun
JNENCTBUS MOJSAPUMETPA.
11. DneMeHTapHbIE YaCTHUIIBI, UX XapaKTEepPUCTUKU. [lyann3m CBOMCTB MUKPOYACTHII.

5.4. Temsl pedpepaToB

PoJib HOBBIX TEXHOJIOTHH B Pa3BUTHUHU OOIECTBA.
Hcropus pasBUTHS KIACCUYECKON MEXaHUKHU.

MHup AUCKPETHBIX 00BEKTOB — MEXaHMUECKUX YACTHII.
Cunbl HHEPLIMHU U KJIACCUUYECKash MEXaHUKA.
I'mpocKonbl U UX IPUMEHEHUE.

Hcnonp3oBanue 3HEpruu BeTpa.

[Ipumenenne BUOPOBO3ICHCTBHUI.

NoookrwdPE



8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
27.
28.

B0306HOBIIIEMbIE UCTOYHUKHU YHEPTUH.

BonopoaHas sHepreTuka.

HerpagunuonHble METObI AKKYMYJIUPOBAHUS SHEPTHUH.

I'maponrHaMuydeckas HEYCTOMUYUBOCTD KUJIKUX CPEI.

DHepreTuyeckue pecypcbl MUPOBOI'O OKEaHa.

MarnuTHas 06paboTKa BOJBI.

[IepcnieKTHBEI MCIIOJIB30BaHNS MaJIbIX THIPOIEKTPOCTAHIMH.

BulpanoHHbIe TEXHOJIOTHH.

Pe3onaHCHBIE H3MEPUTENBHBIE METOAUKU.

Hcnonb3oBaHNe BOJHOBBIX IIPOLIECCOB B COBPEMEHHBIX TEXHOJIOTUAX (yAapHas BOJIHA).
Hcnonp30Banue sSBICHUHN IIEPEHOCA B COBPEMEHHBIX TEXHOJOTHYECKHX IIPOIIEcax.
Teopus B3peIBa. [IpuMepsl ee HCIOIB30BAHMSL.

Cunepreruka. Konnenuust caMmoopraHusalyi.

CuHepreTuka u YJKOHOMHKA.

Outponus. Uneu U. Ilpuroxkuna u ux npuMeHeHue.

Oueprus. OHTponus. XHUMHMUYECKUH TOTEHIMAA W TEPMOJUHAMHYECKAs TEOPHs
XUMHUYECKOTO CPOJICTBA.

[IpuMeHeHne TeIOBBIX HACOCOB.

DHeprusi 6MOMacCHhl.

SBnenus nepeHoca: AuQQy3usi, TEIIONPOBOIHOCTh, BHYTPEHHEE TPEHUE.
DNEeKTPOCTATUICCKUE TTPUCTIOCOOICHUS M YCTPOUCTRBA.

CBs13b (DM3HMKHU C €CTECTBEHHBIMU HAyKaMH.

6. @OHA OLEHOYHBLIX CPeICTB /Jsi NPOBedeHHs TPOMEKYTOUHOI aTTecTaluu
00yYaIuXCcsl MO TUCIHIINHE

6.1 IlepeyeHb KoMIeTeHUMI W OIeHOYHbIE CpPeICTBA HHIAMKATOPA I0CTHKEHUS

KOMIIeTeHI M
Koo Ilepeuenb mIaHUPyEMbIX HanmenoBanue
WNHpukatop nocTukeHus
Komne- pe3yabTaTOB OOYUYEeHHUSI 110 OLIEHOYHOI'O CPEeACTBA
KOMIIETEHLINHU
menyuu JUCHUIIIINHE
3HamMb: TecT

NJ-3 onx- ymemo:

MCIOJIB3YCT B - OOBICHATH OCHOBHBIE
OIIK-6 npogeccHoHaIBHON HAaOMIO/IAEMbIE  TIPHPOIHBIE |
JEATENTBHOCTA OCHOBHBIE TEXHOTCHHBIC SBJICHUSA u
3aKOHBI (PU3UKU aexTer ¢ HO3UIMH
(hyHOAMEHTANBHBIX  (PH3UYECKIX

MIPEJICTAaBICHUM.
-Paborate C ammapaTypoil s
(hm3maeckux HMCCIIETOBAHNHA.
IIpoBoauTs ¢usmuecknit

- CoBpeMeHHbIE (U3UYecKUe

[IpeZCTaBICHUS 00 OKpYKaIoIIeM

eJIOBEKA COBPEMEHHOM — MHUpE.
-OynnaMeHTaIbHbIe GH3HYECKHE
HIOHATHS; 3aKOHBI 1 SBJICHUS;
TPaHULBI MX TPUMEHUMOCTH.
-Hasnavenne u npuHIUITEL
JIEUCTBUS BaXKHEHIIINX
(hmzmgeckux mprudopoB.

SKCICPUMEHT 51 OLICHUBATH
MOTPEITHOCTh M3MEPSHH.
en1aoemsp:

- Hasrsikom TIPOBEICHUS
(hM3MIECKOr0 JKCIIEpPUMEHTa, B




TOM YHUCJIC IpaBUIIBHO

9KCITyaTHPOBATh OCHOBHBIE
npubopsl W o0opyaoBaHHE B
COBPEMEHHOU ¢usnueckoit
nmabopaTopuu.

6.2. lIkaabl oeHUBAHUA

IIkana oneHUBaHKUSA TCCTUPOBAHUS HA 329€TEC

% BBINOJHCHUS 3a{aHUA PesyabTar
50 - 100 3a4TEHO
menee 50 HE 3aUTEHO

6.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUsl WM UHBIE MaTEPHAJIbI

VYka3aHbl B IPHIOKEHUH 1.

7. TlepeyeHb OCHOBHOWH M [ONMOJIHUTEJLHOIN Y4eOHOI JUTepaTypbl, HEOOXOAUMOM

OJIA OCBOCHUA JUCIHUIIJIMHBI
a) OCHOBHas JIUTEepaTypa

1.

TamuteikoBa-bymkesuu, W.U. ®usuka: yueonuk. B 2 4. Y. 1. Mexanuka. MonexymnspHas
¢u3uka U TepMoaMHAMUKA. DNekTpudecTBO U MarHetusM / WM. M. TanmubikoBa-bymikeBuy. —
2-¢ wu3n., ucnp. — Munck: Bemmiimas mkoma, 2014. —303 c¢. .— Pexum nocryma:
http://e.lanbook.com//.— DBC «Jlauby.

TanuteikoBa-bymkesnu, N.U. ®uzuka : yueonuk. B 2 4. Y. 2. Ontuka. KBantoBas ¢usuka.
Crpoenune u usndeckue cpoiictBa Bemiecta / M. U. TammeikoBa-bymkeBuu. — 2-¢ usm.,
ucnp. — Munck: Bemniimas mkona, 2014. —232 c.

JlorynoBa, J. B. Ilpaktukym no ¢usmke : yuedHoe nocodue / O. B. JlorynoBa. — OMCK :
Owmckuit TAY, 2020. — 87 ¢. — ISBN 978-5-89764-833-7. — Tekcrt : 311eKTpOHHBIH //
Jlaus : snekTpoHHO-OMOaHOTeuHas cuctema. — URL: https://e.lanbook.com/book/136149

0) TOTIOJIHUTEIIbHAS JTUTEPATYpa
1. Tpodumona, T.M. COopHuK 3amau 1o Kypcy pusuku: yued.mocodue. — M.: Bricmas mkora,

2.

1991. - 303 c.:um.

brnoxuna, M.E.PykoBoicTBO kK 1abopaTopHbIM paboTaM 1Mo MEAUIIMHCKON U OMOJIOTHYEeCKON
¢u3uku: yue6.nocodue / M.E.bnoxuna, M.A. Dccaynosa, I'.B. MancypoBa. — M.: JIpoda,
2002. — 288 c.:um.

Bonbkenmreiin, B.C. CoopHnuk 3aznau no obuiemy kypey ¢usuku / B.C. BosnbkeHmTelH. —
CII6.: Kamxnsiid mup, 2007.- 328 c.: ui.

I'pabosckuii, P.1. Kypc ¢uzuku: yue6noe nocobue/ P.N.I'pabosckuii. — CII6.: Jlans, 2012.
— 608 c.

8. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHHKAIIMOHHOI ceTH
"HHTepHer"

— Jlexkuun nmo  Pusuke [DNEeKTpOHHBIN  pecypc] —  peXuM  JIOCTyma:

https://www.youtube.com/channel/UCoFET4xcduyXFGdAjnWG8yw

— Jlekumun mno ®dusuke  [DIEKTpoHHBIA pecypc] — pexum jgoctyma: https://Ims-

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

— DnexTpoHHO-OuOMMoTeuHas cucreMa «Jlanwy (http://e.lanbook.com/),
— DnexTpoHHO-OuOMMoTeuHas cucrema «IPR-books» (http://www.iprbookshop.ru/);



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
http://e.lanbook.com/
http://www.iprbookshop.ru/

9. MeToauueckue YKa3aHusl 1Jisd oﬁyqammnxcﬂ M0 OCBOCHMIO JUCIIUITJINHBI

1. ®usuka: YueOHoe MocoOHe MO BBHITOJHEHHIO KOHTPOJIBHBIX Pa0OT [ DIEKTPOHHBIA BapHAHT ]
/ Cocrt. II. A. Tlpoxommos, E. A. TlpockypsikoBa. — Tromenb: 'AY Ceeproro 3aypaibs,
2017.-125c.

2. IlpockypsikoBa, E. A. ®u3nka sneMeHTapHBIX YacTUIl: yuel. mocodue s c.-X. By30B/ E. A.
[IpockypsikoBa. — Tromens: 'AYC3, 2013.- 104 ¢

10. Ilepeyenb MH(POPMALHMOHHBIX TEXHOJIOTHil
1. Onepanonnas cucrema Windows (JIMIIEH3MOHHO-TIPOTPaMMHOE 00eCTIeueHHE)
2. Naket npuknaguex nporpamm MS Office 2007 (yHuBepcHUTETCKAs TUIICH3HS)
3. BMOC Moodle

11. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUNINHBI

1-23 JlaGopatopusi ONTUKMU: YCTaHOBKA JJsl WM3MEPEHHUS JUIMHBI BOJHBL. JU(QpaKIMOHHAS
pereTKa, IEKTPUUEcKas JlaMIa, MUKPOCKOII, CTEKIITHHBIE TUIACTUHBI, MUKPOMETP, BaKyyMHBIH
(GOTOdNIEMEHT, JTaJlOHHAS JIAMIIOYKA, ONTHYECKas CKaMbsl, MHKPOAMIIEPMETP, BOJBTMETP,
MOTEHITHOMETP, COETMHUTEIBHBIE TPOBOIA.

1-24 JlaGopaTopusi 3JEKTPOCTATUKH U  3JIEKTPOJUHAMHMKH: aMIIEPMETpPbHI, BOJBTMETPHI
pa3IMYHBIX BHUJOB, IOTEHLHUOMETP, BOJBTMETP, AaMIIEPMETP, COMPOTUBJICHHE HATrPy3KU
(peocrar), kimtou, uctoyHuk nutanus 200 B, mantorpad, peocraT, K04, 30HJA, MCTOUYHUK
nutanuga S50 B, Tepmucrop, mara3uH CONPOTHUBJIEHUSA, TEPMOMETpP, TaJbBAaHOMETpP, KIIIOY,
NOTEHIIMOMETp, JJEKTpUYECKass IUINTKA, TAHME€HC - TaJbBAHOMETP, MOTEHIMOMETP,
MepeKIrYaTeb, KoMnac, UICTOYHUK Toka 50 B.

1-18 JIaGopatopust MEXaHUKH U MOJIEKYIsIpHOU pu3uku: [Ipubopsl Mo onpeaeneHnto TIOTHOCTH
TBEPIOTO Tena (aBTOPCKOE UCTIOTHEHHUE), 10 U3YUYCHHUIO KOJIeOaTEeIbHOTO JBMKEHUS (aBTOPCKOE
WCIIOJIHEHHUE), 110 U3YUCHHIO BPAIaTeIbHOTO JABIKEHHSI (aBTOPCKOE UCTIOIHEHHUE), TI0 U3YUCHHUIO
BpAIaTeILHOTO JBIDKEHHS (ABTOPCKOE HCIIOJIHEHHE), 10 OIPEICIICHUIO SIBJICHHUS BSI3KOCTH
KHUJIKOCTH, K03 (DUITEHTa TOBEPXHOCTHOTO HATSHKCHUS )KUIKOCTH (aBTOPCKOE HCIIOJTHEHHE).

12. Oco0GeHHOCTH OCBOEHHMSI IUCHMIUIMHBLI [IJIsi MHBAJMIOB M JIMI C OrpaHHYeHHBLIMH
BO3MOKHOCTSIMH 310POBbSI

OOyuenne O0O0ydarOUUXCS C OrPAaHUYEHHBIMH  BO3MOXHOCTSIMHM  3/I0pPOBbSI  IIpU
HEOO0XO/MMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJaNTHPOBaHHOM paboueil mporpammbl ¢
UCIOJb30BAHUEM  CIELHAJbHBIX METOJO0B OOy4eHUS M JAUJAKTHUECKHMX MAaTepuasos,
COCTaBJIEHHBIX C Y4Y€TOM OCOOCHHOCTEH MCUXO()U3MUECKOrO Ppa3BUTHUS, WHIUBUAYAIbHBIX
BO3MO’KHOCTEH U COCTOSIHUS 370POBBS TAKUX 00ydaromuxcs (oOyyaromerocs).

B memsax ocBoeHus y4yeOHOM mporpamMmbl JAUCHUIUIMHBI WHBAIMJAMM U JIMLAMH  C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbsI 00€CTIEeUMBAETCS:

* U8 MHBAJIUAOB U JIMI] C OrPAaHUYEHHBIMM BO3MOKHOCTSMH 37I0POBbS IO 3pPEHHIO:
pa3MellleHle B JOCTYNHBIX JUIl OOy4aroIluXcs, SIBISIFOIIUXCS CIENbIMU WM CIa00BUASLIUMH,
MeCTax M B aJalNTUPOBaHHOW Qopme chpaBouHOM HMHQOpMAIMM O paclucaHUM Y4eOHBIX
3aHATHUH; IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIETO oOyyaromnemycs HEOOXOJUMYIO

MIOMOIIIb; BBIITYCK aTbTEPHATUBHBIX (POPMATOB METOJMUECKUX MaTepHuasoB
(xpynHbIA mWpHdT WM ayanodaiinsl), UCIONIb30BaHUE BEpcUU caifta g cinaboBumsmux IbC
IPR BOOKS u cnenmansnoro MmoounsHoro npuioxenus IPR BOOKS WV-Reader (mporpaMmel
HEBU3YaJIbHOTO JOCTyNa K HHGOpMAIUK, NpPEAHA3HAaYeHHOH JUIsi MOOWJIBHBIX YCTpPOMCTB,
paboTaronux Ha omepanuoHHOW cucteme Android m i0S, xotopas He TpeOyeT cHenHaaIbHO



00y4eHHOTO acCHUCTeHTa, T.K. Joau ¢ OB3 mo 3peHuio paboTalOT CO CBOUM YCTPOHCTBOM
MPUBBIYHBIM CIIOCOOOM, MCTIOJIB3YS CIEHUANbHbIE ITATHRIE TPOTPAMMBI ISl HE3PSUUX JIIOACH, C
kotopsiMi IPR BOOKS WV-Reader nmeer mosiHyo COBMECTHMOCTb);

* I8 WMHBATWAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0OPOBbS IO CIYXY:
Ha/IIKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHUE HH(POPMALINY;

* I8 WHBAIMAOB W JIMI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JI0OPOBBS, HMEIOIINX
HapyIIEHUsT OMOPHO-JBUTAaTEIBHOTO allapara: BO3MOXKHOCTh OECHpPEIsATCTBEHHOTO JIO0CTyMNa
oOyyaromuxcsi B yueOHbIE TOMEIICHHUS, TyaIeTHbIe KOMHATBI U IpYTHe MOMeIeHus Kadeapsl, a
TaKke MpeObIBaHNE B YKa3aHHBIX  [TOMEUICHHSIX.

OO6pazoBanue O0y4aIONIUXCSA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI MOYKET OBIThH
OpPraHu30BaHO KaK COBMECTHO C JPYTUMH OOYYaIOIMIMMHUCS, TaK U B OTACIBHBIX TPYyNIax WIH B
OTJIENbHBIX OPTaHU3AIHSX.



[Ipunoxenue 1
MuHUCTEPCTBO CENIBCKOIo X03siiicTBa Poccuiickont @enepanuu
®I'BOY BO I'ocynapcTBeHHbIN arpapHbiil yHuBepcuTeT CeBepHOro 3aypalibs
NHXeHepHO-TEXHOJIOrNYECKUNA HHCTUTYT
Kadenpa sneproobecniedeHus cenbCKOro X03sHUCcTBa

OOH/I OHEHOYHBIX CPEJICTB

1o yueOHo# auciurinie Ou3nka

1151 HanpaBienus noarotoBku 06.03.01 buosnorus

npoduns Kunomnorus

VYpoBeHb BhIcIEro 00pa3oBanus — 0akaiaBpuat

PazpaboTuuk: crapmuit mpenogasarens C.B. Kynukosa

YTBepKICHO Ha 3aceTaHuH Kadeapsbl

npotokos Ne 11-11-2020 ot «11 » Hos6pst 2020 r.

/r £
N.o. 3aBenyromiero kadeapoit ” A.C. Kuzypos

Tromensn, 2020



KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA JAeSITEJIbHOCTH, XapaKTepHu3youue
3Tanbl GOPMHUPOBAHKMS KOMIIETEHIIMHA B MPOLIECCe OCBOCHUS TUCHMUILIMHBI

OU3UKA

Bomnpocsl k 3auery

Koowi
Komnemenyuu Bonpocul k 3auemy
1. Mexanudeckoe ABUXKeHUE. BUIbI MEXaHUYECKOTO JIBUXKCHHUS.
2. CKOpOCTh ¥ YCKOPECHHE MPH IMOCTYNATSILHOM | BpallaTeIbHOM
OIIK-6 nBUKEHUSX. CBSI3b MEXY JIMHEWHBIMU U YTIIOBBIMHU
Crniocoben XapaKTepUCTUKAMHU.
WCIO0JIb30BaTh | 3. Cunbl. Bunet cuit. 3akonsl HeroTOHA.
B 4.  Nmnynbc. 3aK0H coXpaHeHUs UMITyJibca. MoMeHT cuiibl. Hepius Toukw,
npodeccuoHan tena. Teopema llTelinepa.
bHOM 5. OcHOBHOE ypaBHEHHE IMHAMHKHU BPaIaTEIbHOTO JIBHKCHHS.
JeSaTenbHOCTH | 6. KonebaTtenpHOE MBUKEHNE, €T0 XapaKTEePUCTUKU. BEIHYKIEHHBIE
OCHOBHbIE kosnebanus. PezoHanc.
3aKOHBI 7. PaGora, MOIIIHOCTD, SHEPTHSL.
¢buzukw, 8. [Tonnas 3HEprus. 3aKOH COXpAHEHUS YHEPTUH.
XHMHWH, HayK o | 9. Mexanndeckre BOJTHbI. Buipl BOIH. YpaBHEHHE BOJIHBI. AKYCTHKA.
3emiie u 10. T'mapoasdpoamHamuKa.
OHMOJIOTHH, 11.  Ocnosusie nonoxeHust MKT. OcnoBroe ypaBuenne MKT.
npuMeHath | 12. Wpneanbnblii ra3. YpaBHenue MenaeneeBa — Knaiinepona. M3omporecchsl.
METOAbI 13. TepmomuHamuueckue mapameTpbl. BHyrpenHnss sueprus. Termora u
MareMaTtndeck | pabora.
oro ananmu3au | 14. 1,2 3akonbl TepMoauHaMuK. OOpaTUMBbIE B HEOOPATUMBIE TTPOIIECCHI.
moaenupoBan | KIIJI.
Hsl, 15.  CBoiicTBa )XHAKOCTEH, KAUJUIAPHBIC SIBJICHUSI.
teopernyecku | 16.  Kpucramibl, nedekTsl KpUCTAIOB, TEINIOEMKOCTh TBEP/BIX TEIl.
X U 17. DnekTpuyeckuii TOK B METajllaX, B OJYIPOBOIHUKAX, B AIEKTPOJIUTAX.
skcniepuMenTta | 18.  DnekTpocTraTthyeckoe IoJie, ero XxapakTepucTuku. 3akoH Kynona.
JIbHBIX Teopema I"aycca.
uccnenoBanuii | 19. IIpoBOAHMKH B 3JEKTPOCTATHUECKOM TOJ€. DIEKTPOEMKOCTh
, IPHOOpeTaTh npoBoaHuKa. KoHzeHcaTopsl.
HOBBIE 20. wusnextpuku. [lonspuzanus qudaeKTpuKoB. Buabl nonspuzanuu.
MaTeMaTHYECK JusnekTpuueckast IpOHUIIAEMOCTb.
ue u 21. Tlonsartue conpotuBieHus. 3akoH Oma JUTsl ydacTKa LeMu.
ectecTBeHHOH | 22. 3akon Owma s nienu, conepkameid DJ1C. TemnoBoe aeicTBUE TOKa.
ay4JHbIe 3akoH /[xoyns — Jlenna.
3HaHUSA, 23. TlomynmpoBOJHUK U €r0 cBOMCTBA. Buabl MpoBOAUMOCTH
HCIIOJIb3Ys MOJYIPOBOIHUKOB.
COBpPEMEHHBIE | 24. DnexTpuuecKuil TOK B raszax.
obOpazoBatens | 25. MarHuTHOE MoJie, er0 XapaKTepUCTHKHU. 3aKoH Amrepa.
HBIE U 26.  JlelicTBME MarHUTHOTO TOJISI HA TIPOBOJIHUK U 3apsijl, cCuila AMIiepa u
unpopmanuoH | cuna JlopeHa.
HbIE 27. BemiecTBO B MAarHUTHOM TIOJI€, TUAMarHEeTUKHU, TTapaMarHeTHUKH,
TEXHOJIOTUH | (heppOMarHeTUKH.

28. Nunyxuusa [IMII. 3akon buo — Casapa - Jlanutaca.
29. DOnexrpomarautHas nHAyKiumsa. Camonnaykius. OnbiTel Dapases.




NHAYKTUBHOCTS.

30. IlepeMeHHBIH TOK, SJIEKTPOMAarHUTHBIE KOJICOAHUSI.

31. Ortpaxenue u mnpenomicHue cBera. [losHoe oOTpaxkeHue U
WCIOJIb30BAHUE 3TOTO SIBJICHUS B ONITHYECKUX MPUOOpaAX.

32. Hnrepdepennms cpera. Micnonp30BaHuE TaHHOTO SIBJICHUS.

33.  JIudpakuus ceera. Judpakunonnsiii ciekTp. AudpaknnonHas pemerka.

34.  ucnepcus cBeta. Crnextpbl. CrieKTpaIbHBIN aHAIU3.

35. [lornomenue cBera. YnbTpaduoIeTOBOE U yIbTPAKPACHOE U3ITYyICHUSI.

36.  TemuoBoe m3nmyuenne. 3akoH Kupxroda, Credana-bonpumana, Buna.

37.  KBaHTOBBII MexaHW3M U3Ty4eHUs (ToronieHus ) ceera. ®opmyiia

[Inanka.

38.  ®oronsl. Dotodrddexr. YpaBHenue DiHITeiHA 1151 poTodrddekra.

39. Monuemu atoma. [loctynarer bopa. [Tpunnun ITaymm.

40. Jlromunecnennws. [Ipasuno Ctokca. 3akoH BaBuiosa.

41. PeHTreHoBcKoe U3Iy4eHHE, ero pu3nyecKkue U ONoJIornyecKkue

CBOMCTBA.

42. JlazepHOe H3JIy4eHHUE, ero GU3NIECKUE U OUOJIOTUIECKIE CBOMCTBA.

43. CocraB u cTpoeHHE sipa. SnepHbIe peakinu.

10.
11.
12.
13.

14.

HpnMeprle 3a1a4YM Uil MOATOTOBKHU K 3a9€Ty

Hukenunoras mpoBojsioka jaauHoM 100M wm 1momanpio morepedHoro cedeHust 0.5 MM?

BKJIIOUEHA B LIeNb C HanpsbkeHuem 127 B. Onpenenute cuiy TOka B HEM.
JIBa mpoBoanuka comportuBieHueM RI1=1 Om, R2=3 Owm coeauHEHBI MOCIIEIOBATEIIHHO.
Cuna Toka menu |= 1 A. OnpenenuTs CONMPOTHBJICHUE IIEMH, HAINPSHKEHHUE HA KaXKJIOM
MTPOBOJTHHUKE U TIOJHOE ¥ TIOJTHOE HAMPSHKEHUE BCETO yJacTKa IETIH.
Kakyio paboTy coBepmiaeT »3JeKTpojBuraTeNib 3a 1 Y, €cld Ccujla TOKa B IIEMH
anekTpoaBurarens 5 A, HanpsikeHue Ha ero kiemmax 220 B? KITJ[ neurarens 80%.
Nmeercsa snexkTpuueckas Jiamma, paccuvTaHHas Ha TOK MoinHocThio 100 Bt. EskegHeBHO
JlaMIia TopuT B TeueHue 6 4. Hailitu paboty Toka 3a omuH mecsn (30 gHEi) U CTOMMOCTH
u3pacxooBaHHOU dHeprun npu Tapude 30 k. 3a 1 kBt u .
[Toe3n yepe3 10 ¢ mocne Havana ABMXKEHUs nproOperaer ckopocTth 0,6 m/c. Uepe3 kakoe
BpeMsl OT HavaJia IBI)KEHUS CKOPOCTh TM0€3/1a CTaHeT paBHa 3 m/c?
Cuna 60 H coobmaer Teny yckopenme 0,8 m/c?. Kakas cuma COOOIIMT 3TOMYy Tely
yckoperue 2 m/c??
Kakoe konam4ecTBO BeIlIecTBa COJIEPKHUTCS B Taze, ecnu npu gaBieHuun 200 xlla u
temriepatype 240K ero oosem pasen 40 n?

Kakoii MarHuTHBII NOTOK BO3ZHUKAET B KOHTYpe MHAYKTUBHOCTHIO 0,2 MI'H mipu cuie toka
10 A?
Haiitu KIIJ psluara nmoanumaromero rpy3 maccoit 500 kr Ha BeIcOTy 4 MeTpa, eciu
3arpayeHHas pabota paBHa 25 000 [Ix.
Paccuuraiite paboTy nebeaku mpy moabeMe 6peBHa Maccoii 120 kr Ha BbICOTY 3 M°,
HaiiuTe Bec rpy3a 06beMoM 5 M° ¢ IIOTHOCTHIO ApeBecHHbl 800 Kr /M°,
[TepByto MOIOBHHY BPEMEHHU CBOETO JABMKEHHUS aBTOMOOMIIb JABUTAJNICS CO CKOPOCThIO V1=80
KM/4, a BTOpPYIO TMOJOBHHY BpEeMEHH - cO ckopocTbio V>=40 km/u. KakoBa cpemHss
CKOPOCTb V JBHMIKEHHUS aBTOMOOMIIS?
Teno manaet ¢ BeicoThl h = 19,6 M ¢ HavanbHO# ckopocThio Vo=0. Kakoii myTs npoiiner Teno
3a epByto u nocieanow 0,1 ¢ cBoero ABMKEHUS?
Koneco BpamiaeTcst ¢ yrioBbIM ycKopenueM 2 pan/c?. Uepes Bpems t = 0,5 ¢ mocie Hayana
JBMKEHHUS TIOJTHOE YCKOpeHue Koneca a=13,6 cm/c? . Haiitu paguyc R xoneca.
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[Ilapuk BCIUIBIBAET C MOCTOSIHHOM CKOPOCTHIO V B KHMJIKOCTU IUIOTHOCTH KOTOpOH B 4 paza
OoJIblIIe TNIOTHOCTH MaTepuaia mapuka. Bo ckonbko pa3 cuna tpenusi Frp, aeiicTByromas Ha
BCILTBIBAIOIINN MIAPUK, OOJIBINIE CHITBI TSDKECTH MQ, NEHCTBYIOMIEH Ha 3TOT MAPUK?

Ha koHmax BepTUKaJIbHOTO CTEP)KHS YKpeIUIeHbl aBa rpy3a. LleHTp Macc 3Tu rpy3oB
HAXOJUTCSI HIDKE CEpeAMHBbI cTepkHS Ha d=5 cm. HaliTu AnmuHY CTEpKHS, €ClIM W3BECTHO,
YTO MEpPUOJ MajblX KOJEOaHWH CTEepXKHS C TIpy3aMH BOKPYT TOpPU30HTAJIBLHOM OCH,
MPOXOSIIEH uepe3 ero cepeauny, 1=2 C. Maccoil cTepKHs 10 CPAaBHEHUIO C MacCcoi Ipy30B
npeHeOpeyb.

HaiiTi yriioByro CKOpOCTh: @) CyTOYHOTO BpallleHus: 3eMiin; 0) 4acOBOM CTPENIKM Ha dJacax;
B) MUHYTHOM CTpPEJIKM Ha 4acax; I') UCKYCCTBEHHOIO CIIyTHMKA 3€MJIM, ABUXKYILErocs IO
KpyroBoil opbute ¢ mepuonom BpamieHus T = 88 muH. KakoBa nmHelHas ckopocTb V
JBUKEHHS 3TOTO MUCKYCCTBEHHOTO CITYTHHKA, €CIIM M3BECTHO, YTO €ro OpOUTa pacroioKeHa
Ha paccrostHUM h =200 kM OT moBepXHOCTH 3emMin?

Touka nBUXKETCS MO OKPY)KHOCTH paguycoM R = 10 cM ¢ MOCTOSHHBIM TaHT'€HIMAIbHBIM
yckopeHneM @ HailiTu HOpManbHOe ycKOpeHHe an Touku depe3 t=20 C mocie Havaia
JIBUKEHUSI, €CJIM U3BECTHO, YTO K KOHILY MSTOro 000poTa Mociie Havaja ABMKEHUS JTMHEeHHas
CKOPOCTh TOUKHM paBHa v=10 cm/c.

K nutu noasemen rpy3 maccoit m = 1 xr. Halitu cuity HaTsbkeHuss HUTUH T, €ClM HUTH C
IPY30M: TIOJHEMATh C YCKOPEHHEM a = 5 M/C?; OIyCKaTh C TEM ke yCKOpPeHHeM a = 5 m/c.
Baron maccoit m = 20 T. ABMKETCS paBHO3aMEJICHHO, UMes HadallbHYI0 CKOPOCTh Vo = 54
KM/a 1 yckoperne a = -0,3 m/c®. Kakas cuma TopmokeHnus F neficteyer Ha Baron? Uepes
kakoe Bpems U Baron ocranoButcsa? Kakoe paccTossHue S BaroH mpoiaeT 10 OCTaHOBKHU?
HeBecomblii 010K yKperjieH B BEpUIMHE JIBYX HAKJIOHHBIX IJIOCKOCTEH, COCTaBISIOUIUX C
ropu3zoHToM yribl 30° u 45°. T'mpu 1 1 2 oguHAKOBOM MacChl M1 = My = 1 KT COCTMHCHBI
HUTBIO U IEPEKUHYTHI uepe3 O0iok. Haiitu yckopeHue a, ¢ KOTOphIM ABMXKYTCS TUPH, U CUITY
HaTsokeHus: HUTU 1. Tpenuem rupb 1 U 2 0 HaKJIOHHBIE IJIOCKOCTH, a TaKKe€ TPEHHUEM B
0JI0Ke mpeHeOpeyb.

YenoBek maccoit mp = 60 kr, Oerymmuii co CKOPOCTBIO Vi = 8 KM/4, JOTOHSICT TEICKKY
Maccoit My = 80 Kr, ABMXKYIIEHCS CO CKOPOCTBIO V2 = 2,9 kM/4, u BCkakuBaeT Ha Hee. C
KaKol CKOPOCTBIO U OyzmeT nsurathes Tenexka? C kakoi ckopocTsio U GymeT aBuratscs
TEJIeKKa, €CJIM YeJIOBEK Oexkal el HaBcTpeuy?

Kamenn Mmaccoii 0.5 kr, IpuBs3aHHBIN K BepeBKe MIuHOU 1=50 cM, paBHOMEpPHO BpalaeTcs B
BEPTUKAJIIBHOM TUIOCKOCTU. HatskeHue BepeBKM B HU3LIEH Touke okpyxkHoct T=44 H. Ha
KaKyl0 BBICOTY MOJHHUMETCS KaMeHb, €CIM BepeBKa OOpbIBaeTCsS B TOT MOMEHT, KOrja
CKOPOCTb HallpaBJIEHa BEPTUKAJIIBHO BBEPX

Haiitu MoMeHT uHepuuu J ¥ MOMEHT HMIylbca L 3eMHOro Imapa OTHOCHUTEIBHO OCH
BpallEHUS.

K obGonmy mmcka maccoii m = 5 Kr mpuiiokeHa kKacatenbHas cwia F = 19,6 H. Kakyro
kuHeTn4eckyro sHepruro Wy Oyner umeTh Auck yepe3 BpeMs t = 5 C mocie Hayana qeicTBus
CUIIbI?

HNonuzanmonnsle cuetunku ['eiirepa-Mroiiepa UMEIOT U B OTCYTCTBUE PaJMOAKTUBHOIO
npemnapata onpeneneHubit "pon". [IpucyrcTBue ¢pona MokeT OBITH BHI3BAHO KOCMHUYECKUM
W3JIy4YeHUEM WJIU PaJMOaKTUBHBIMU 3arps3HeHussMu. Kakoil Macce pagoHa COOTBETCTBYET
¢oH, marouuii 0TOpoc cueTymka 3a S c.

IMIpoueaypa oueHuBaHus 3a4eTa
3auer mpoxomuT B (opMe TecTHpoBaHHsA C wucnoib3oBannemM JMOC Moodle B

COOTBETCTBHU C Fpa(bI/IKOM HpOMC)KWO‘-IHOfI aTTCCTalluu. O6yqawmnﬁ0ﬂ JOITYCKAaCTCd K
HpOMC)KyTO‘-IHOI\/'I arTeCTalmu (3aquy) o AUCHUIUIMHE HpU YCIIOBHUU NOCCHICHUA 3aHATHH U
YCHICIIHOTO BBIITOJIHCHHUA TCKYIICTO KOHTPOJIA B TCUCHUC CEMECTPA, KOTOPOC BKIIFOYACT:

—HOJIOXKUTCIIbHBIC OLICHKU 3a ITPOMECKYTOUYHBIC KOHTPOJIbHBIC paGOTBI;
— YCIICIIHOC COGCCCI[OB&HI/IC o T€MaM, BLIHOCUMBIM Ha CaAMOCTOATCIIbHOC U3YUCHUC,
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B npoTtuBHOM ciyyae oOyyaromiuiicst He JOIyCKAaeTcsl K MPOXOKJIEHUIO TECTOBBIX 3aJaHUMU, 110
IIOJIHOW JIMKBUAALMY BCEX 3a0JKEHHOCTEH.

Tect B cucreme Moodle Bxiitoyaer 30 BOpocoB, B CIydaifHOM HOPsIKE BHIOPAHHBIX U3
Oanka BompocoB. OOydaromemycsi MPeZOoCTaBISACTCS 2 TOMBITKM HPOJOJDKUTEIBHOCTBIO 45
MHUHYT KaXxJas

Kpurepuu onenku 3auera

Onenka «3aureHo/He 3a4TeHO» BBICTABISAETCS CHCTEMOW aBTOMATHYECKH COTJIACHO
IIKaJIe OLIEHMBAHMS TECTUPOBAHUS Ha 3a4eTe.

Omnenka «3a4TeHO» BBICTABISIETCS, €CIIM HAWMIyYIlasi MOMBITKA PEIIEHUS TECTHPOBAHUS
XapaxkTepu3yercs pe3ysbraroM He Huxke 50%;

Omnenka «He 3auTeHO» BBICTABISETCS, €CIM PE3Y/IbTAaT HAWIYUYIICH TOIBITKA PEHICHUS
TECTUPOBAHUS XapaKTepu3yercs pe3yiabTaTtoB MeHee 50%.

BOHpOCbI AJIA coﬁecenosa}mﬁ Mo TeMaM, BbIHOCUMbIM Ha CAMOCTOATEC/IbHOC oﬁyqe}me

Bomnoseie niporieccsl. [IpogonasHbIe U TOTIEpEYHBIE BOTHBIL.

JlnrHa BOJIHBI, MTHTEHCUBHOCTD, YPAaBHEHUE BOJIHBI.

3ByK, HH(]paA3BYK, yABTPaA3BYK, XapaKTEPUCTUKH 3BYKA.
Hcnons3oBanne akycTuueckux BoJH. KorepeHTHbIE BOJIHEI.
OTtpaxeHue 3ByKa.

DNIEeMEHTHI ClIeUalbHON TEOPUU OTHOCUTEIBHOCTH.

Ctpoenue XuaKocTei u TBepabIX Tela. OCOOEHHOCTH UX CTPOCHHUSI.
BuyTpeHHee MoneKyIIpHOE JaBIEHUE B )KUIAKOCTH.

®da3oBbIe TPEBpaLCHUS.

Hacpimennsiit nap. JlaBieHue HaCBIIEHHOTO Tapa.

Kputnueckas remreparypa. AGCOIIOTHAsS, MAKCUMallbHasl, OTHOCUTENbHAS BJIaKHOCTbD.
Touka pochl.

[InaBnenue n kpucrammsanus. Bosronka.

2-e Ha4aJo0 TePMOIUHAMUKU. DHTPOIIHSL.

3-e Ha4aJ0 TePMOIUHAMUKH.

DNeKTPOMarHUTHAs MHAYKIHS. DIEKTPOMAarHUTHBIE KOJIeOaHUsl.
CBoOoiHBIE U BBIHYKJIEHHBIE KoJieObanus. [lepeMeHHbI TOK.
Tpanchopmaropsl. Toxu Dyxko.

Camounnykuus, 9J1C, ”HAYKTUBHOCTb. Y paBHeHUs] MakcBeia.
3akoH Mamntoca.

Bpamienue miockocty KosiebaHuii MoIpu30BaHHOTO cBeTa. [IpuHIun neicTBUs NOIsIpUMeETpa.
DNIeMEHTapHBIE YAaCTULIbI, UX XaPAKTEPUCTUKHU.

Jyanu3m CBOMCTB MUKPOYAaCTHL]

IIpouenypa onennBanus codece0BAHNS

CobecenoBanue MpoBOAUTCS B (opMe HHIMBUAYAIBHOTO OMpoca i ONpeAeNeHUs
YPOBHSI OCBOCHHOCTH OOYYAIOIIMMHUCSA TE€M, BRIHOCUMBIX Ha CaMOCTOSITENbHOE m3ydeHue. Kax
MpaBUIIo, cobeceToBaHe MPOXOAUT Ha KOHCYAbTanuu. [IpenoiaBarens 3apanee mpeaynpeskaacT
oOyuJaromierocs 0 Cpokax MpoBeACHUS coOeceJoBaHMs, TPEOOBAHUAX K MOATOTOBKE MaTEpUAJIOB,
3HAKOMHT C BOTIPOCAMH K COOECEOBaHUIO.

OTBeT Ha BOMPOC CUHUTAETCS MPABWIbHBIM, €CIIM MO CBOEMY COACPKAHUIO MOJHOCTHIO
COOTBETCTBYET 33aJaHHOMY BOIPOCY, COJEPKHUT BCE HEOOXOIMMBbIe TeopeTHdeckue (PakTol U



000CHOBAHHBIE BBIBO/JIbI, @ €T0 U3JIOKCHHUEC I'PaAaMOTHOC.

Kpurepun onenkn codecenoBanus
ITo pe3ynbpraTtam cobeceoBaHus 00YyJaIOIIEMYCs BBICTABIISICTCS OIICHKA:

«3a4yTeHo», ecnu OOyyaroUIuiics OTBETUJI Ha BCE NPEUIOKEHHBIE BOIMPOCHI, MOKa3aB
XOpoILIMe 3HaHWs [0 HW3YYEHHON TeMe, MPOJEMOHCTPUPOBAJ BJAaJEHUE MAaTEpPHAIOM IIO
TEOPETHUYECKMM BOMPOCAM W MPAKTUYECKUM 33aHUSIM W/WIM JOMYCTHJI HECYIIECTBCHHBIE
HETOYHOCTH/OIINOKH ITPH OTBETE,

«He 3auTeHo», ecinu 0O0ydarIIMWiCd OTBETHJ HE HA BCE IPEAJIOKEHHBIE BOIPOCHI;
IIPOJIEMOHCTPUPOBAJI HEIOJIHOE BJIAJIEHUE MaTepuaioM IO TEOPETUYECKMM BOIIpOCaM U
MPaKTUYECKUM 33/IaHUSIM U JOMYCTHII HECKOJIBKO CYIIECTBEHHBIX OINOOK IMPU OTBETE.

3agaHusA )i KOHTPOJIBLHOMH padoThl

1. Tloe3x maccoit m = 3 -10°% kr ;BWXKeTCS ¢ HaYaIBHOMN cKopocThio U = 40 kM/4.
OnpenenuTth CPeHIO CUITY TOPMOXKEHHS, €CIM  M0€3/] OCTaHaBIUBAaeTCs 3a Bpems t = 1 MHH
20 c. (416 xH)

2. Ilon nedicTBMEM KakKOW CHUJIBI TSTW aBTOMOOMIL Maccol m = 3 T OyneT aBurarbes: 1)
paBHOMEpHO, 2) ¢ yckopeHneM a = 1 mM/c2? [IpuHaTh cuimy Tpenus, paBHoii 0,1 Beca aBToMOOUIS.
(2,94 xH; 5,94 xH).

3. CtanpHOM TpOC MOABEMHOTO KpaHa Bblaep:kuBaeT cuiy HarsbkeHus T = 5 kH. Kakoit
MaKCHMAaJIbHBIH IPY3 OH MOXET TOHATh C YCKOpeHueM a =1,5 m/c?? (442 kr).

4. I'yceHWYHBI TPaAKTOp TSAHET 3a COOOW MpHUIEN MO CHETy Ma MOoj03bsix. OnpeaenuThb
cuny F TArM Ha KpIOKe TpaKTOpa, eclii OH JBWDKETCS ¢ ycKopeHHeM a = 1,84 wm/c?.
Koaddumument tpenus monos3seB o cHer p=0,06. Macca nmpurnena m =3 1. (7,3 kH).

5. OnpenenuTh CKOPOCTh BaroHa Maccod m = 25 T K Hadally TOPMOKEHHS, €CIU OH
OCTaHaBJIMBAETCS 3a BpeMs t = 2 MHH 1o AelicTBueM cuibl Tperus F =4 kH. (19,2 m/c).

6. OnpenenuTh YCKOPEHHE a, KOTopoe cooOmiaeT Barony cuia F = 90 kH. Macca Barona m
=18 1. Koadpdunuent tpenus p = 0,05. (4,5 m/c?).

7. Onpenenuth cwry HaTsbkeHuss T kaHata mpu noabeme audra maccoidr m =1500 kr ¢
yckopennem a =1,8 m/c?. (17,4 xH).

8. Baron JBIDKETCS paBHO3aMeUIEHHO ¢ ycKopeHueM a = - 0,5 m/c2. HauanpHas cKopocTb
BaroHa vo = 54 kM/4. Uepe3 CKOJIBKO BPEMEHU BaroH OCTAHOBUTCS W KAaKOW MyTh MPOUIET 10
octanoBku? (30 c; 225 m).

9. CranpHas mnpoBOJOKa BblAepxkuBaeT cuiay Harspkenus T = 44 kH. C kakum
HauOONBIIUM YCKOPEHUEM MOYHO MOAHATH Tpy3 Maccod m = 390 Kr. moJaBEUICHHBIH
Ha 7TOH NPOBOJIOKE 4TOOL OHA NMPHU 2TOM He pazopBanach (1,46 m/c?).

10. OnpenenuTh CKOPOCTh, KOTOPYIO MOJY4YUT moe3n yepes t =30 c mocie Havana
IBIDKeHUs, eciau kodpduuuent tpenus p = 0,02. Macca noesna M=5-10° kr, cuna Taru
napoBo3a F =1,65 MH. (4,02 m/c)

11. DnexTpoTpakTOp IBUXKETCS CO CKOPOCThIO L = 6,28 km/u. Kakoit myTth mpoiiner
TPAKTOP /0 MOJIHOM OCTAHOBKH TOCJE BBIKJIIOUEHHS JBUTATENs, €CJIU CHUJIa CONPOTHUBIICHUS
coctaBiaseT 0,3 cunsl Tsxectu (0,52 m)

12. Onpenenuth Cuily TSATH Ha KPIOKE TPAKTOpPa, €CIM YCKOPEHHUE, ¢ KOTOPBIM TPAKTOP
Bener npuuen, a = 0,2 Mm/c?. Macca npuuena m = 0,5 1, conporuBnenue amxenuto F = 1,5 kH
(1,6 xH)

13. IlepneHAMKYNSApHO K CTEHKE COCyJa JETHT uacTula maccoit m=4,65-102° xr
co ckopocTthio V=600 M/c. OnpenenuTb MUMIYJIbC, MOJYYCHHBIH CTEHKOW NMpHU YINPyrom
COYJapE€HUH YaCTHULIBI. (5,5-10'23 HC)



14. apux maccoit m =200 r, ABUrasick rOPU30HTAIbHO, YAAPHUICS O CTEHKY H
npu 3ToM cooOmun et umnynsc cuibl [ =FAt = 4 Hc. Onpenenuts cCKOpoCcTh MIapUKa B
MOMEHT yAapa. Yaap cuutath abcontotHo ynpyrum. (10 m/c)

15. Onpenenuth cuily TATOTEHUS JIBYX COINPHUKACAIOMIMXCA MEIHBIX LIAPOB Pajuycom
R= 1 m xaxapii. [LlloTHOCTH MenH p =8,9-10°% kr/m°. (23,1 mH)

16. Onpenenuth yckopeHue cBoboanoro majneHus ren Ha Jlyne. [lpunasars pagunyc JIyHsr
R = 1740 xm, Maccy ee m = 7,33-10% kr. (1,61 m/c?)

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

18. ABTOMOOMIIL Maccoid M =3 T OCTaHABJIMBACTCS NPHU TOPMOKEHUU 3a Bpemsi t = 8 c,
npoias paBHo3amemsieHHO nyTh S = 50 M. HaliTu HayanbHYyI0 CKOPOCTH aBTOMOOUIS U
CUlly TpeHus npu topmoxenuu. (12,5 m/c; 4,68 kH).

19. Msu ynan co ckopocThio V=20 M/C U, yAapUBIIUCH O MOCTOBYIO, OTCKOYMUJ BBEPX,
IIpU 3TOM CKOPOCTh €ro craiga v =15 m/c. Onpenenutb W3MEHEHHE MUMIYJbca Ms4a, €ClIu
MOTepU KMHETHYeCKo# aHeprum cocrasnsaoT T=8,75 Ix. (-3,5 kr-m/c)

20. Tpaxktop benmapycr mMaccoid m =3340 kr ABHXKETCS MO BHIMYKIOMY MOCTY CO
CKOPOCThIO V =9 km/4. Onpenenuts cuiy JIaBJIE€HUS HAa MOCT B BEpPXHEH ero vacru,
€Clii paauyc KpuBu3HBI Mocta R=146 M. (32,6 kH)

21. lap Mmaccoit M = 1 Kr ABHUXKETCSA MEPNEHAUKYISIPHO CTEHE CO CKOPOCThIO L =10
M/C 1 OTCKaKuBaeT 6e3 nmoTepu ckopocTH. ONpenenuTb CUT'y B3aUMOAEHCTBUS 11apa cO CTEHOM;
Bpems B3aumoaernctBus t = 0,2 ¢c. (-100 H)

22. Jlns moamema 3epHa ma BhICOTY h =10 M yCTaHOBHIJIM TpaHCHOPTEP C MOTOPOM
MornHoCThI0O N = 4 kBT. Onpenenuth K. I. 1. YCTAaHOBKH, €ClH 3a Bpems (=2 4 moaHsATO
3epHO Maccoid M=40 T (10%)

23. OnpenenuTh MOIIHOCTH JBUTATelNsI, ecim OH 3a Bpems t =10 u momaetr B 0ax
BOJIOHAMIOPHOH GamrHM Ha BeIcOTy h=20 M Boxy o6bemoM V=20 m°. K. 1. 1. ycTaHOBKH
80%. (136 Br)

24. 3emcHapsan 3a BpeMs t =1 MuH. mepememaeT TpyHT ob6bemom V= 1000 m°.
CKOIBKO JHEPTMH 3aTpauMBaeTcs Ha mepebpocky 1 M° rpynra, eciu Bo BpeMs paGoThI
JIBUTATEIS 3eMCHaps pa3BuBaeT MonHocTh N=5,12 MBt1. (307 x[Ix)

25. Jlebenka skckaBaropa 3a Bpems t = 10c mogHMMaeT KoBII ¢ 3emiield Ha BbicoTy h =20
M. OnpenenuTs MOIIHOCTb JABUTaTeIeH, KOTOpbIE IPUBOJAT B ABWKEHUE JI€0S/IKY, €ClIU K.IL T M
=50%. Macca xoBuiaczemieit m=251. (61,2kB1)

26. OmnpenenuTh CHIY JTaBICHUS aBTOMOOHWJII Maccod M=5T Ha MOCT B
BEpXHEH ero wyactu, eciaum paauyc KpuBu3Hbl Mocta R=100 M. CkopocTh IBUKEHHUS
aBToMOOMIISI V=36 KkM/4. (44,1 kH)

27. Onpenenuts paanyc KpUBU3HBI MOCTa, 10 KOTOPOMY JBHXKETCSI aBTOMOOUIIb Maccoi M =
3 1 co ckopocThio L =18 kM/4. Cuia jaBieHUst aBTOMOOUIIS Ha MOCT B BepxHell ero yactu F
=26,4 xkH. (25 m)

28. Kakyro MMHUMaJIbHYIO CKOPOCTb B TOPM30HTAJILHOM HAIIPaBJIEHUU CJEIYeT COOOLIUTh
Tely, HaXOJAIIEMYCsl Ha TIOBEPXHOCTH 3eMJIH, YTOObl OHO CTalo cyTHUKOB 3emuu? IIpuHATH
paguyc 3emun R=6400 km, maccy m = 6-10%* kr. (7,9 km/c)

29. HckyccTBeHHBIH CHYTHMK oOpalaercs BOKpPYT 3eMiIM 1O KpyroBoil opOute co
CKOpPOCTBIO V = 6,5 kM/c. OnpeaenuTs BBICOTY CIIYTHHKA HaJ MOBEpXHOCTHO 3emiu. [IpuHATH
panuyc 3emn R=6400 kv, maccy m=6-10% kr. (3060 km)

30. OnpenenuTh LEHTPOCTPEMHUTENBHOE YCKOPEHHE, ABMIKYILErocss MO KPyroBoW opoute
HCKYCCTBEHHOT0O ciyTHHMKa 3emuin Ha Boicote h =200 kM Han 3emuteit. [IpunsaTs Maccy 3emun m
=6-10%* kr, paguyc R= 6400 xm. (9,19 m/c?)

31. OnpenenuTts TUHEHHYIO CKOPOCTh ABMKEHUA 3emiau Bokpyr CoisHna. Tpaekropuro
JIBHKEHHUs CUUTATh, KpyroBoil. Macca Connna m=2-103%C kr, a paccrosHue ot 3emMau 10
Connna R=1,5-10" m. (29,8 xm/c)



32. OnpenenuTs MOMEHT CUJIbI, AEHCTBYIOIIMM Ha SIKOPb 3JIEKTPOMOTOpPa MOIIHOCThIO N
=1 kBT, ecnu on Bpamaercs ¢ yactoroit N =12 ¢t (-132Hwm)

33. Omnpenenuts 4acTOTY BpalleHUs KOs MOTOpa, pazBuBaromiero Momuocts N = 1,5 kBT,
ecIl MOMEHT CHJIbI M, JieiicTByromuii Ha skops paper S H M. (29,8 ¢?)

34. MaxoBoe Kojieco ¢ MoMeHToM uHepiuu J = 300 Kr*M Bpamiaercs ¢ 4acTtoToit n = 25 ¢,
Kaxoil TopMO34111uii MOMEHT HaJ10 IPUJIOKUTH K KOJIECY, YTOOBI OHO OCTAaHOBWJIOCH Yepe3 t =1 MuH
nocsie Havana Topmokerns?  (-785 Hwm)

35. Iuck maccoit M =2 Kr KaTurcs 0€3 CKOJIBKEHUS M0 TOPU3OHTAIBLHOM IUIOCKOCTH CO
CKOPOCTBIO U = 4 M/c. HaliTi KUHeTHUYeCcKyro 3Hepruro aucka. (24 JIx)

36. Jluck pamguycom R =20 cm m Maccoit m = 5 kr Bpamaercs ¢ dgactotoi n =10 c™.
Kakoii TopmMO3s1Iuii MOMEHT CJelyeT NPUIOKUTh K TUCKY, YTOObI OH OcTaHOBuMIICA yepe3 t =5 ¢
nocie Hayana Topmoskenust? (-1,26 Hwm).

37. Onpenenutby mMaccy ComHIla, 3Hasi CKOPOCTh JBIDKEHHUS 3€MJIM TI0 opoute v=30 Km/C.
Jlramerp opours 3emma ipusstts paeby. =3 - 10°kv. (210 k)

38. Jlvick maccoit m=15kru pamiycom R=20cm Bparaercst 1o vEepiyu ¢ yactotoit N=10c¢t. Uepest
=5 ¢ mocie Hayara TOpMOYKEHHs JMCK  ocTaHoBrics. Haitmi moment M topmossinielt cwibl.  (-3,77 Hwm)

39. OnpeneiTs YacToTy BpAITICHHsT MAXOBOTO Kojleca B BUJIE CIUIOIIHOTO Jicka pamycom R=10 cM 1 macooit
M = 5 Kr, €c/M MO JISVCTBAEM TOpMO3siITero MomeHTa M =-2 H * M OH OCTAHOBWICATIO WICTEYEHHM BpeMeHd t=
5¢.(63,7¢Y

40. OmHOPOIHBII CTepYKEHb Macooi MF1 KT 1 yHO# | =1 M MOYKET BpaIliarscst B TOPHBOHTATBHOM TIOCKOCTH
BOKPYT BEPTUKAUTHHOM OCH, IIPOXOIAIEH Yepes3 €ro cepeivHy. Kakoe yryioBoe YCKOPEHHE MOTYHHT 3TOT CTEpyKEHb 07T
TieticTBreM Bpararormero Momenta M=0,1H-m? (1,2pan/®)

41. Juck pagumycom R=20 cM 1 Maccoit M =5 kr Bpamaercs ¢ yacToToii N =8¢ okoso ocw,
MPOXOALIe uepe3 LEHTP AUCKA MEePHIEeHIUKYISIPHO ero miockocTu. Ilpu TopMokeHHH TUCK
OCTAHOBWJICS 10 McTedeHUH BpeMeHH t =4 c¢. OnpenennuTb MOMEHT CHJIbI IPH TOPMOKEHUH M.
(-1,26 H-m)

42. CnmomHoM auck paguycoM R =15 cm m Maccoit m = 2 Kr Bpalaercs ¢ 4acToTou N =
1200 mur? okonmo ocH, mpoxojsIeil yepe3 LEHTP AMCKA MEpHeHIMKYIAPHO ero MI0CKOCTH.
OnpenenuTs MOMEHT MHEPLIHMHM IMCKA W €r0 KHHETHYECKyro sHepruio. (2,25 102 kr-mM2:
177 OAx).

43. MonoTuneHblii 6apabaH, MOMEHT mHepuuu Kotoporo J =20 kr-M2. OnpenenuTs
BpeMs JIO MOJTHOW OCTAaHOBKH OapabaHa Imoj ACHCTBHEM TOpMO3sIiero Momenta M = -12,6 H-m.
(3 muH 20 ¢).

44. bapabaH MOJOTHIIKH Bpamiaercs ¢ yactotoit N = 180 mun. [Ipu TOpMOKEHHH OH
OCTAaHOBUWJICSA IO HCTeYeHUH BpemeHu t = 6,3 c. OnpeaeauTb TOPMO3AIINA MOMEHT, €CIU
MOMEHT uHepuuy 6apabana J =400 xr - M2, (-1,19 kH-m).

45. MaxoBuK ¢ MOMeHTOM HHepuuu J = 40 kr-M? HauMHAeT BpalaThcs MOJ AeiicTBUEM
MomeHTa cuiibl M =160 Hwm. Onpenenuts BpeMsi, B Te4€HHE KOTOPOTO yrioBasi CKOPOCTH
Bo3pacTtaeT A0 o =18,8 pan/c. (4,7¢)

46. YpaBHeHHE BOJIHBI UMeeT BUJ y =3 sin © (t—x/v). CxopocTh BosHBE V =10 Mm/c.
Onpenenuts ammnutyny A u mepuoa T 5Toil BOJHBI, a TakKe CMEIICHHE Y TOYKH,
OTCTOAIIEH OT UCTOYHHMKA KosleOaHui Ha paccTossHuM X=50 M, B MOMeHT BpemeHu t =5,5 c.
(3 ecm; 2 cM; 3 cm)

47. T'mpbka, ToJBeIlIeHHAsI K MPYKHUHE, Kojebiercs mo BepTukanu ¢ nepuojgom T = 0,5 c.
Omnpenenuts KECTKOCTh NPYXHHBL. Macca rupbku m =0,2 kr. (32 H/m)

48.0npenenuTh aMIUIMTYQy KoseOaHHUs HOXKKU 3ByYallero kameproHa ¢ dactotoit v = 400
I'm, ecnmi  MakcHMaibHas CKOPOCTh KOHIIA HOKKK v = 2,8 m/c. (1,11 mm)

49. OmnpenenuTh 4acTOTy V KOJIeOaHHUs CTPYHBI, €CJIM MAaKCUMAaJIbHOE YCKOPEHUE CpeaHeH
Touku a = 4,8-10% m/c?, amnnuTyna konebanus A =3 mm. (200 ')

50. BomnHa pacmpocTpaHsieTcst BIOJb MPSMO co CKopocThio L = 25 M/c. [lepuon konebanuit T =
0,02 c. Haiitu pazHocts (a3 konedaHuil IByX TOUEK, HAXOASAIMMUXCA HA YKa3aHHOM MPSMOU Ha
paccrosiuuu X = 30 cm apyr ot apyra. (3,77 pan)



51. Touka coBepIaeT rapMOHUYECKHE KOJIeOaHUsl COTJIACHO YpaBHEHUIO X=5 sin 2t cwm.
Onpenenuts CKOPOCTh TOUKH 10 UCTEUCHUU BpeMeHH t =1/6 ¢ oT Havana nBwkenus. (15,7
cM/c)

52. MarepuanbHas TOUKa KoJieOyeTcs 1Mo 3aKoOHy CMHyca. AMIUTUTYyAa KoJiebaHuii A =
10 cM, kpyrosas yactota ®=3 cl. OnpenenuTh MakCUMalbHbIE CKOPOCTh H YCKOPEHHE
xone6mromeiics Touku. (30 cm/c; 90 cm/c?)

53. OnpeneauThs aMIUIUTYly TAPMOHUYECKUX KOJICOAHUM MaTepUaIbHON TOYKHU, €CIIH
ee MaKCHMalbHOE YCKOPEHHE amax=50 cm/c? u mepuox konebammit T =2 c. (5,07 cm).

54. Touka coBepmaeT TapMOHHYECKUE KoebaHus. MakcuManabHasi CKOPOCTh TOYKH U
=20 cm/C, ammuiuTyaa konedbanuii A =5 cMm. Onpenenuts nepuoa konedbanmid. (1,57 ).

55. BonHa mymHHOW A =1 M pacmpocTpaHseTcsi co CKopocThio v = 1 M/c, OIpenenuTh
nepuoa konebanuum BoaHb. (1 C).

56. OnpenenuTh cMelIeHne KOIeOIomEencsl TOUKA 10 UCTEYEHUH BPEMEHH t=124c
MoClie Havana JBIKCHHS. YpaBHEHHE TapMOHHYECKOro kojebanus umeer Bu X = 10 Sin 4xnt oM.
(5 cm).

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

58. OnpeenuTh Maccy MOJEKYITsI aMMuaka. (2,83-10725xr).

59. OnpenenmuTh TIOTHOCTH YIIIEKUCIIOTO Ta3a rnpu Temieparype t =117°C u naBnenuu p =2
at™. (2,74 xr/vd).

60. CKOJTbKO MOJIEKYJT COJIEPIKUTCS MTPU HOPMAIBHBIX YCIIOBHUSX B KOJIOe o0bemMoM V=0,5 n?
(1,34-10%

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

62. OnpenenuTh YUCIO MOJEKYJ BO3AyXa Yy MOBEPXHOCTH 3€MJIM NIPH HOPMAIBbHBIX
yenosusix B oosemax: 1) V=1 M5, 2) V=1 cm® (ancmo Jlommmara). (2,69-10%m3; 2,69-10%° cm )

63. OnpenenuTh JaBieHUE BO3ayXa npu temmneparype t = 227°C, ecnu €ro mioTHOCTb p =
0,9 kr/m>. (1,29-10° ITa).

64. Jlo xakoii Temreparypsl Hy)KHO HarpeTh ras, Yro0bl MpyU HEM3MEHHOM JaBJICHUU 00bEeM
ra3a yasowics? Hagansnas Temneparypa raza t = 27°C. (327°C)

65. Onpenenuts MOJICKYJSAPHYIO Maccy rasza, KOTopbld mnpu Temmeparype t = 47°C u
naBiennu P = 2,02 at™m. umeeT mioTHocTs p = 0,153 kr/m3. (2:107 kr/monb)

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

67. B 3akpbiToM 0ajyioHe HaXOJUTCS ra3 MpPU HOPMaJbHOM aTMOC(EpHOM MIAaBICHUU U
temrieparype t1 = 27°C. KakoBo OynmeT naBieHHE rasza, €M €ro HarpeTh J0 TeMIeparypsl fr =
77°C? (1,18-10° I1a)

68. bamnon mis xpaHeHus ra3oB, o0beM KkoToporo V = 50 1, HamoJHEH KHUCIOPOJIIOM.
Omnpenenutb Maccy KHUCIOPOJa, HaXOoJsIIerocs B OalsIOHE; eclid TeMmIeparypa BHYTpu ero t =
47°C, naBnenue p = 831 MM pt.cT. (66,5 T)

69. T'a3, naxoauBmieiica npu Temieparype t1 =17°C Harpenu nmpu HEU3MEHHOM JaBJICHUU
TaK,, 4To ero o0beM yzasomiics. OnpeaenuTb KOHEUHYI0 Temneparypy tzraza. (307°C).

70. Jlns cBapku H3pacxoJ0oBaH KHCIOpoJ maccod M =32 kr. KakoB momxkeH OBITh
MUHHUMAaJIbHBIA 00BEM cOCyJla C KHUCJIOPOJIOM, €CIM CTEHKH COCYAa pacCUMTaHbl Ha JaBJICHUE ]
=15,2 MIIa? Temnepartypa ra3a B cocyzae t =17°C. (15,8 ).

71.0npeenuTs TeMIepaTypy BOJA0PO/1a, UMEFONIEr0 MIIOTHOCTE p = 6 KI/M° TIpK JaBIeHHH P
=12,1 MIla? (486 K).

72. Onpenenuts IJIOTHOCTh Bo3ayxa mnpu temmepatype t=307°C u naBnenuu p =1 atm.
(0,59 xr/v3).

73. OnpenenuTs AaBjieHUe ra3a ¢ KOJIMYECTBOM BELIECTBa V = 2 MOJIb, 3aHUMAIOIIEr0 00beM
V = 6 1 npu Temmneparype t = -38°C (650 xIla).

74. OnpenenuTs INIOTHOCTh BOJIOPO/IA, CO3/1ar0UIEro npu temneparype t =27°C nasnenue p
=250 atm. (19,7 xr/m®)



75. Onpenenutb MOJISIPHYIO Maccy L ra3a, y Kotopoit npu temneparype t =58°C u napnenun
p = 0,25 MIla nnotaocTs p = 4 kr/M3. (44-107 kr/momnb)

76. OnpenenuTh AaBJIEHUE CMECH, COCTOSIIEN U3 BoIopoaa Maccot Mi=10r u renus maccoit
m, = 20 r ipu Temneparype t = -7 °C. Cmech ra3oB HaxoauTcs B 6awione oobemom V = 5 1. (4,42
MllIa)

77. B 6ayutoH HaKadaiy BOJIOPOI, co31aB mpu Temiieparype t = 6°C nasnenue p = 7,73Mlla.
OnpeieNuTh MIOTHOCTE p ra3a B 6amione (6,67 kr/m°)

78. [aBieHue p BHYTpU IUIOTHO 3aKyIOpPEHHOM OyThUIKM mpu Temmneparype t1=10° C
paBHO 40 MM pT. cT. [Ipu HarpeBanuu 10 Temnepatypsl t 2 = 35°C npoOka u3 OyThUIKU BbLIETENA.
Ornpenenuthb, Ipu KaKoM JIaBJIeHUH BbuieTena npooka (122xI1a).

79.J1ns1 cBapku ObUT NMPHMEHEH Ta3, HaxXoJdmuicsas B OamioHe oovemoMm, V = 25 1 mpu
temneparype t1 = 27°C u gaBnenun p1=20,2 MlIla. Ckonbko raza ObUI0 M3pacxXoJIOBaHO,  €CIH
naBieHue B OawioHe cramo P2 = 4,04 MlIla, a Temneparypa t» = -23°C? OtHocurtenbHas
MoJIeKyJsipHast Macca raza M =26 rp/moub. (3,99 kr).

80. OnpenenuTthb MIOTHOCTH a30Ta npu gaBinennu p = 8,31 MIlau Ttemmneparype t = 7° C.
(100 xr/m 3)

81. Kaxoii ra3 npu nasnenuu p=0,808 MlIla u Temneparype T = 240 K umeer mioTHOCTb p =
0,81 kr/m 3? (Bonopom)

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

83. OtHOcHUTeNnbHAs MOJICKYJIsipHas macca raza M = 17 rp/monb, otHornenue Cp/ Cy =
1,33 . BeruucnuTh o 3TUM JaHHBIM yJenbHble TemnoeMkocTd Cp u Cy (1,96 x/x/(xr-K); 1,47
kJx/(xr-K)).

84. Onpenenutph Termwioty Q, HeoOXoaUMYIO ISl HarpeBaHus azoTa Maccod m =10 r
Ha AT= 20 K: 1) npd MOCTOSSHHOM MAaBJACHHH. 2) MPH TOCTOSHHOM 0OBeme. PesynbraThl
cpaBuuTh. (208 JIx; 148 Ix; 1,4)

85. [Ilpum kakux yCJIOBHSAX HarpeBajd BOJAOpoa Maccod M = 20 T, eciii MpU MOBLIIICHUH
ero temneparypel Ha AT =10 K morpe6oBanock Temmora Q = 2,08 x/[x? (IIpu mocTossHHOM
o0beme)

86. OmnpenenuThs SHEPTrUI0 BPAIATEIBHOTO JBWKEHHS MOJIEKYJIbl KHUCIOpOJAa IpHU
temmeparype t= -173° C. (1,38:102! JIx)

87. BbUKMCANTH SHEPTUI0 BPAIIATEIBHOIO [BUKEHHS BCEX MOJIEKYJl BOJISHOrO Mapa
Maccoid m = 36 r npu temniepatype t =20° C (7,41 xJIx)

88. Omnpenenuts MOJHYI0 KHHETUYECKYIO SHEPTUI0 MOJIEKYI YIIIEKHCIIOrO ra3a Macco m
=44 r ipu Temneparype t = 27° C (7,48 xJIx)

89. Onmnpenenuth MONHYI0 KMHETUYECKYIO DHEPTHIO MOJIEKYIN, COAEPIKAIIMXCS B OJHOM
Kusiomode azota npu temneparype t = 7°C. (5,82 M/1x)

90. BbUKCAUTH CPENHIOK SHEPTHUIO MOCTYMATENBHOTO ABMXKEHUS MOJIEKYIBI a30Ta Mpu
temnepatype t = 137° C. (8,5 - 102 JIxx)

91. Onpenenuts HEPTUIO TOCTYNATEIHHOTO ABMXKEHUS MOJIEKY BOJISTHOTO Mapa Maccoi
m = 18 r mpu temmneparype t =167° C. (5,48 xlx)

92. OmpenenuTb, BO CKOJIBKO pa3 IMoKa3aTeiab aauadaThl Ui renus OoJiblie, 4eM Ui
yriaekucnoro raza. (1,25).

93. Ompenenuts n3mMenenne AU BHyTpeHHEH SHepruM BoJsHOTO mapa Maccoi m =100 r
npu noBbIieHNH ero remieparypsl Ha AT = 20K npu nocrostHHOM o6beme. (2,77 kJx) .

94. lng marpeBaHus BoAopojaa Maccod M = 20 r npu NOCTOSHHOM JIaBJICHUU 3aTpaueHa
teroTta Q = 2,94 x/[x. Kak nsmenurcsa remneparypa raza? (Ilossicurcs Ha 10,1 K)

95. OmpenenuTh YyIENbHYIO TEIJIOEMKOCTh Ta3a NpU TOCTOSHHOM JIaBJICHUH, €CIH
M3BECTHO, YTO OTHOCHTEIbHAas MOJeKylsipHas Macca raza M = 30 rp/Moib OTHOIIEHHE
teroemkocteir Cp/ Cy = 1,4 .(305 Ix/(xr-K)).

96. Bo ckoibkO pa3 cpeHss KBaJpaTU4yHas CKOPOCTb MOJIEKYJ BOJOpoJa OoJjblie
CKOPOCTH MOJIEKYJI KHCIIOPOAa MU 3TOH ke Temnepatype. (B 4 paza).



97. OnmnpenenuTts CpPEeNHIOK JIUHY CBOOOJHOTO TMpoOera MOJIEKYJI BOJOpOJAa MPHU
temneparype C = 27° C u nasnemuu p = 3:10% mm pr.cr. IlpuHATE AHAMETp MOJIEKYIbI
Bozopona d = 2.3-108 cm. (4,4 xm).

98. OmpenenuTh CPEIHIOI YaCTOTY COYAApPEHUN MOJIEKYN BO3JyXa Ipu Temmeparype t
=17 °C u gaBaenuu p = 1 atm. DddexTuBHBIH quamMeTp d MOJEKYIbI BO3yXa MPHUHATH PAaBHBIM
3,5A.(6,3-10° c-Y)

99. H3BecTHO, YTO OCHOBHBIMM KOMIIOHEHTAaMH CYXOI'O BO3JyXa SIBJISIFOTCS a30T MU
kuciaopoa. Bo ckonbko pa3 cpenHsAs CKOPOCTh MOJIEKYNBI a30Ta OTJIMYAETCs OT CpenHe
CKOPOCTH MOJIeKYJIbI kuciopoaa? (Y azora B 1,0 pa3 Gosbiie)

100.B 6ayone ¢ yriekuciasiM razoM nasieHue p = 50 atm.  [Ipu temneparype t = 27°C
cpelHee 4MCIo coyaapeHmit Monmekyn <z> =1,65-10' ¢! Onpenenuts >ddexTusHbIi aHAMETD
MOJIEKYJIbI YIJIEKHCIIOTO Ta3a. (28,4 Hm).

101.0npenenuTh TpaiueHT TUIOTHOCTH YTIIEKHCIIOTO ra3a B MOYBE, €CIIM Yepe3 IUIoaas S
=1 M2 ee moBepXHOCTH 3a BpeMs t= 1 ¢ B armocdepy mpomren ra3 maccoit m = 8-10% kr.
Kosddumment muddysuu D = 0.04 cm?/c (0,02 kr/m?)

102.0OnpenenuTs TOIIMIMHY CI0sI CYTJIMHUCTON MOYBBI, €CIH 3a BpeMs =5 4 yepe3 miomaib
S =1 m? noBepxHOCTH MpoxoauT TerwioTa Q = 250 kJIx. TemmepaTypa Ha TOBEPXHOCTH MOYBHI {1
= 25° C B HmwxkHeM cioe noussl =15 °C. (72 cm)

103.CxoIpKO TEILIOTHI POHAET Yepe3 miomans S=1 M2 MOBEPXHOCTH Tecka 3a Bpems t =1
4, ecIM TeMmIepaTypa Ha ero moBepxHoctu t11=20°C, a Ha riyoune h =0,5 m - to.= 10°C? (4,83
kJIxK)

104.0npenenutes Maccy rasa, npoauddyHaupoBaBmiero 3a Bpems t =12 u uepes
IOBEPXHOCTh MOUBHI Tomanpio S = 10 cm? ecmm kodddurment muddysun D = 0,05 cm?/c.
[InoTHOCTH Ta3za Ha rayomne h=0,5 M, p1=1,2-10?r/cm®, a y mosepxHocTH p2=1,0-10"2 r/emd,
(2,4-107kr)

105.1Ipr m30TEpMUYECKOM PpACIIMPEHUH BOJAOpPOAA Maccoil M =l r mnpu Temmeparype
t=7°C o0OneM raza yBenuuuics B Tpu paza. Onpenenuts padoty pacmupenus. (1,28 kJx)

106. ITaper prytn maccoid m = 200 r HarpeBarOTCs TPU MOCTOSIHHOM JAaBjeHuu. [Ipu aTom
temmneparypa Bo3pocia Ha AT =100 K. Onpenenuts yBenmuuenue AU BHYTpEeHHEHW SHEpPTrUH
nmapoB u paboty A pacuiupenusi MoJieKynbl mapoB pTyTu ogHoaromusie. (1,245 kJx; 831 k).

107.11pu aguabaTryeckoM pacIIMpPeHUH YIJIEKUCIOTO Ta3a ¢ KOJIMYeCTBOM BellecTsa V = 2
MOJIb €r0 Temmeparypa nousuiaack Ha At = 20°C. Kakyro paboty coseprwi raz? (997 JIx).

108. T'a3 coBepmaer mukia KapHo. AGcomotHas temmneparypa Ti HarpeBarens B 2 pasa
BbIIIIE TeMIepatypsl T2 oxnagutensd. Onpenenurs K. M. A. Takoro mukia. (50%)

109.CoBepmas nukn Kapno, ra3 mosyuns ot HarpeBarens temioTy Qi1=1 x/[x. Ckonbko
TEIUTIOTHI OBLIO OTJIAHO OXJIAJIUTENIO, €CIH K.ILJ. HeanbHOH TetuioBoi MamuHbl 25%? (750 J1x).

110.Bo3ayx, 3anumaBmuii 06bem Vi = 10 1 npu HOPMaAJIBHOM aTMOC(EpPHOM JaBJICHUHU,
Obl1 amuabarmdecku cxaT g0 obovema Vo=1 1. KakoBo nmaBimenue rasza mocine cxkarus? (2,53
MITa).

111. Onpenenuts paboTy A aguabaTUYecKOro CxKATHs MapoB YIIEKUCIOro ra3a Maccol M

=110 r, ecnu npu cxaTUK TeMIieparypa rasa nosbicmiiack Ha AT=10 K. (623 [Ixx).

112. O6bem napoB yriekucaoro ra3a npu ainadaTHuecKoM CKaTUM YMEHBIIMIICS B 2 pa3a,
Kak u3menunocs gasnenue? (YBenuuuiaoch B 2,52 pasza).

113. llpu  aguabaTHYecKOM pacIIMpEHUH Tejus, B3AToro npu Temmeparype t = 0°C,
o0beM yBenuumiics B 3 pa3a. OnpeaenuTs Temreparypy rasa nocie pacmupenus. (131 K)

114. Onpenenuth K03PPHUIHEHT TOBEPXHOCTHOTO HATSHKEHHSI KACTOPOBOTO Macla, €Cliu B
TpyOke pamuycoM r = 0.5 MM oHO momHsoch Ha Ah =49 mMm. CMauuBaHHE CUUTATH IMOJHBIM.
(33,3 mH/m).

115.0npeaenuth cpeAHU TMaMeTp Kanuuisipa MOYBbl, €CIM BOJIa MOJHUMAETCS B HEMl Ha
Ah =49 mMm. CMaunBaHHE CTEHOK CYMTATH MOJHBIM. (0,6 MM).

116. OnpenenuTs BHICOTY MOJHATUS BOJBI B CTEOISAX paCTEHU C BHYTPEHHUM JUaMETPOM
d =0,4 MM o1 ieHCTBHUEM KamWLISPHBIX ciil. CMauMBaHUE CTEHOK CYMTATh MOJHBIM. (7,34 cm).



117. T'nuuepun B kanmwuisipHOH TpyOke nuamerpom d =1 MM moaHsuics Ha BbicoTy h =20
MM. Onpeaenuts K03(h(HUIIMEHT MOBEPXHOCTHOTO HATSKEHHS TiniepruHa. CMauyuBaHUE CUYUTAThH
noyHbIM. (61,8 MH/M).

118. JIBym miapukam OJHOTO pasMepa U poBHOHM Macchl M=30 MI' cOOOLIMIM O paBHOMY
oIHOMMEHHOMY 3apsiny. Kakoii 3apsa Q Obl1 cooOlIeH KaxaoMy IapHuKy, €CIH CHila B3aUMHOTO
OTTAJIKMBAaHUS 3apsJ0B YPaBHOBECHUJIA CHJIy B3aUMHOTO MPUTSHDKEHHUS IIAPUKOB IO 3aKOHY
tarotenns Hetotona? Illapuku paccMaTpuBaTh Kak MaTepHaibHbIe Touky. (2,58-1071° Ko).

119. Tpu onmunakoBbix 3apsga Q:1=Q>=Qz=1 ©HKN pacnoyio)keHbl TIO BepIIMHAM
PaBHOCTOPOHHETO TpeyroyibHuka. Kakoi orpumarenpHbId 3apsg Q HAZ0 MOMECTUTh B LIEHTPE
TPEYrOJIbHUKA, YTOOBI €ro NPUTSDKEHHE YPAaBHOBECHJIO CHIIBI B3aMMHOTO OTTAJKUBAHHS
3apsanoB? (571 nKun).

120. Cuna F B3amMomeicTBHsI MeXay ABYMs ToduedHBIMH 3apsaamMu Q1=2 HKm m Q=1
K1, pacrionoxxennsimu B Bojie, paBHa 0,5 MH. Ha kakom paccrostauum Haxonsarces 3apsasi? (0,67
MM).

121. B snemMeHTapHON TEOpHH aTOMa BOJOPOJA MPUHUMAIOT, YTO 3JIEKTPOH BpallaeTcs BO
Kpyr sijipa Mo KpyroBoil opOute. OmnpenenuTbh 4acTOTy BpallleHUs AJIEKTPOHA, €CIH PaanuycC
op6uTe I =5.3-108 cm. (6,58-101 ¢ D).

122. Ha menkoBoW HUTH MOABEUIEH MajleHbKMU Imapuk mMaccoi m = 0,1 r, Hecymuii Ha
cebe 3apsin Q. Ecnm Ha paccrostHum I =7 ¢M HUXKE IIapuKa MMOMECTUTH TaKOH XKe 3apsl, TO CHIa
HATSDKEHHs yMEHBIIHUTCS B 2 pa3a. Haitru 3apsn mapuka. (5/3-108 Ko)

123. /IBa pa3sHOMMEHHBIX TOYEUYHBIX 3apsja NPUTATUBAIOTCS B BaKyyMe€ Ha pacCTOSIHUU [
=10 cM c Takoil Ke CWIOH, Kak M B KepocuHe. OmnpenenuTs, Ha KakOM pacCTOSHUU
pacnojiaratorcst 3apssl B kepocune. (7,08 cm).

124. Ha menkoBOoW HHUTH B BO3AyXe NojABemIieH mapuk maccod m =100 wmr. [lapuky
coo0mien 3apsa Q1=2 uKi. Ha kakom paccTossHUM OT HEro ClIeyeT MOMECTUTh CHU3Y 3apsa Qo
= - Q1 4TOOBI cHIa HATSHKEHUST HUTH yBeInumiach B 2 paza? (6,06 mm)

125.Ha xakoMm pacCTOsSIHUM I Jpyr OT Jpyra cCIeayeT MOMECTUTh JBa OJHOMMEHHBIX
TOYEYHBIX 3apsfa B BOJE, YTOObl OHM OTTAJIKHBAIMCH C TAKOHM )K€ CHUJIOM, C KaKOM 3TH 3apsiibl
OTTAJIKUBAIOTCS B BaKyyMme Ha pacctossHun 1=9 cm? (1cm)

126. B snemeHTapHON TEOpUMU aTOMa BOJAOpPOJAa MPUHHUMAIOT, YTO JJIEKTPOH BpallaeTcs
BOKpYT sifjpa Mo KpyroBod opburte. OnpeneiauTbs paauyc OpOUTHI, €CIM YacToTa BpallEHHUS
snextpoHa N=6.5-101° ¢, (53 mm)

127. Paccrosare d mexay 3apsmgamu Q=100 HKm um Q. =-50 uKn paBHo 10 cm.
Omnpenenuth cuibl F , nelictByromyto Ha 3apsia Q=1 mKun, orcrosmmii Ha =12 cm ot 3apsiia
Q:m Ha =10 cm ot 3apsana Q2. (51 mH).

128. JIBa Toueunsix 3apsaa Q1=1,6 uKim u Q2 = 0,4 uKn pacmnonoskensl Ha paccTosHuu d
=12 cm gpyr ot apyra. ['me Hamo NMOMECTUTH TPETUH MOJOXKHUTENbHBIN 3apsa Q, uToObl OH
okasascs B paBHoBecun? (Mex 1y 3apsiaMu Ha pacCTOSIHUU 8 cM oT 3apsia Q1)

129. DnexTpoH BIeTeN B OJHOPOAHOE IoJie ¢ HampsikeHHocThio E =20 kB/Mm B
HAMpaBJICHUU €ro CHJIOBBIX JuHMHA. HawanbHas ckopocTh snekTpoHa v =1,2 Mwm/c. Haiitu
yCKOpEeHHe, MpuodpeTaeMoe IEKTPOHOM B TOJIE, K CKOPOCTh MO ucTeueHuu Bpemenu t = 0,1 Hc.
(-3,51-10% m/c?)

130. [one, co3nannoe ToueynbiM 3apsaoMm Q = 30 uKun, neiictByer Ha 3apsn Qi1 = 1 uK,
MOMEIIIEHHBI B HEKOTOpOW Touke mons, ¢ cwiod F = 0,2 mMH. Haiitn HanpsokeHHOCTH U
MOTEHIIMAT B STOW TOUKE, a TakXke paccTosHue ee oT 3apsma. (200 kB/Mm; 7,3 kB; 3,68 cm)

131. Ipa 3apspa Q1=1 uKu u Q2 = -3 uKu Haxomsates Ha paccrosHun | =20 cMm mpyr ot
npyra. HaliTu HanpspbKeHHOCTh M MOTEHIMA B TOUKE MOJIS , pAacloOIOAKEHHON Ha TPOJOJIKEHUN
JIMHHUHM, COSMHSIONIEeH 3apsiibl, Ha paccTosHuu =10 cM ot nepBoro 3apsa. (600 B/m; 0)

132. Ha 3apsa Q1=1 uKun, Haxoasmuiics B moje ToueyHoro 3apsiia Q Ha paccrostauu =10
CM OT Hero, noje aeicTByer ¢ cwioi F =3 mxH. Onpenenuts HaNpsHKEHHOCTh W MOTEHIIMAT B
Touke, T/e HaxoauTcs 3apsan Q1. Halitu taxke 3nauenue 3apsga Q. (3 kB/m; 300 B; 3,3 uKun).



133. JlBa 3apsima Q1=-10 uKn u Q2 =20 uKn naxoasrcs Ha paccrosauu | =20 cm apyr ot
npyra. HaliTu HanpsykeHHOCTh M NOTEHLMAN I0JIs, CO3JAHHOTO ATHMM 3apsAjaMu, B TOUKE,
PacroJIo)KEHHOW MEXy 3apsJaMu Ha JIUHHUH, COSIMHSIONIEH 3aps/ibl, HA PACCTOSHUM I =5 CM OT
nepBoro u3 Hux. (4,4 kB/m; -600 B).

134. lIea 3apsima Q1 =30 vKn u Q2 =-30 uKn pacnonoxkensl Ha pacctosuu | =25 cm
Apyr oT Japyra. HalTu HanpsykeHHOCTh M NOTEHIMAN B TOYKE, JISKAIEH HA IPSIMOU,
COCIIMHAIONIEH 3apsIbl, HAa pacCTOSTHUM [ = 5 cM oT nepBoro 3apsaa. (115 kB/m; 4,05 xB)

135. Paccrostnue ' mexnay aByms TodeunbiMu  3apsimamu Qi=1 aKmu Q2= - 30
HKJ paBHO 20 cMm. HaliTu npoTsbkeHHOCTh M MOTEHIMAN B TOUKE JIEXKAIlled NOCepeInHE MEXIY
3apsinami. (27,9 kB/M; -2,61 kB)

136. JIBa 3apsima Q1= -1 uKi u Q2 =30 uKu HaxoxmstTcs Ha paccrosinum | =12 cm apyr ot
npyra. BelUMCINTh HaNpsHKEHHOCTH IMOJISE B TOUKE JIEXKAIleW MocepefHe MEeXAy 3apsiaMu.
OnpenenuTth Takke HAMPSHKEHHOCTb MOJIS B 3TOM TOYKE, €I MEpBBIN 3aps]] MOJOKUTEIbHbIN
(100 xkB/m; 50 xB/m)

137. DnexTpuueckoe Tojie Co3AaH0 MByMs TodeuHbIMU 3apsaamu Q1=50 K u Q2 =100
HKi. Paccrosaune mexay 3apsgamu L=10 cm. ['1e u Ha KakoM pacCTOSIHMHM OT MEPBOTO 3apsiia
HaXOJUTCS TOYKA, K KOTOPOUM HaNpshKEeHHOCTh MoJisl paBHA Hyao? (Ha npsimoid, coenunstonieit
3apspl; 4,2 M)

138. JIBa 3apsma Q1=-10 uKi n Q2 =20 K pacnonoxxensl Ha paccrostHum L =20 cm apyr
oT apyra. HaliTu HampspkeHHOCTh W TMOTEHIMAd B TOYKe, JIeKalled MOoCepeuHe MexXay
3apsnamu. (27 kB/m; 0,9 xB)

139. 3apsang Q =1 K nepemerniaercs moj JAeHCTBUEM CHJI TIOJIS U3 OJHOW TOYKH ITOJISI B
Jpyryto, mMpu 3ToM coBepiiaercs pabora A = 0,2 mx/lx. OnpenenuTs pa3HOCTh NOTEHLHATIOB
aTux Touek mosis. (200 B).

140. Kakyio pa3HOCTh IMOTEHIHUAJIOB JOJDKEH MPOWTH DJIEKTPOH, YTO OBl MPHOOpECTH
ckopocth L = 20 Mwm/c? (1,14 kB).

141. IBa 3apsaa Q:1=3 uKn u Q2 =1,2 aKn Haxomsarcs Ha pacctostauu L=10 cm mpyr ot
npyra. HaiiTu HanmpspKeHHOCTb MMOJISE HA TMPOJOJDKEHUM JIMHUM, COCIMHAIONIEH 3apsibl, Ha
paccTostHuU ' = 6 ¢cM OT BTOpOTO 3apsiaa. OnpenenuTh TakKe HANpPsHKEHHOCTh B 3TOM TOYKE,
€CJIM BTOpOH 3apsi oTpunatenbHbii. (4,05 kB/m; 1,95 kB/m)

142. DnexTpoH, HavalbHas CKOpPOCTh KOTOporo vo=1 MwM/c, BieTenm B OJHOPOIHOE
ANeKTpUUecKoe moJie ¢ HanpskeHHOCThI0O E=100 B/M Tak, yTo HadaimbHas CKOPOCTh DJIEKTPOHA
MIPOTUBOIIOJIOKHA HANPSHXKEHHOCTH ToJisl. HailTu sHepruto siekTpoHa 1o UCTeYeHUH BPEMEHH t
=10 nc. (6,33-107° JTx).

143. Toueunsiii 3apsg Q co3gaeT B TOYKE, HaXoJsAUIUKCS Ha pacctosiHuM =10 cm oT
3apsifa, mojie ¢ HampsbkeHHocThio E = 1 kB/M. HaliT moteHuman mosist B 3TOM TOYKe U CUITY,
neiictByronnyro Ha 3apsan Qi = 2 uKu, momemienHsid B 3Ty Touky noiis . (100 B; 2 mxH).

144. I1a Toueunsix 3apsna Q1= 1 mxKn u Q2= 2 mxKn Haxonarcs Ha paccrosHuu I = 40
cMm. Kakyto paboTy Hajmo coBepmiuTh, 4YTOOBI COMM3UTH UX A0 paccTosHus [2=20 cm? (45
M/JIx)

145. Ilone co3pano TouedyHsM 3apaaoM Q. B Touke, oTcrosimeii oT 3apsaa Ha pacCTOSHUU
I = 30cm, HanpspKeHHOCTh Mo E=2 kB/M. Onpenenuth moTeHIMAN @ B 3TOM Touke U 3apsf Q.
(600 B; 20 uKn).

146. 3apan Q1=10 uHKn co3maer anekrpuueckoe moie. Kakyro paboTy coBeplIatOT CHIIBI
3TOTrO MOJIs, eclu OHO mepemecTuT 3apsan Q2 =1 HKJa Bmonb cuIOBOM JTMHMM M3 TOYKH,
HaxoJsmuiics oT 3apana Q1 Ha pacctosHUM 1=8 cM, 10 pacctosHus 2 =1 m? (1,04 mxIx).

147. B none Toueqynoro 3apsina Q1 U3 TOUKH, OTCTOSIIEN HAa PACCTOSIHUU 1=5 CM OT 3TOTO
3apsia, ABMOXKETCS BIOJh CHIIOBOM JuHMM 3apsia Qi, ecnu mpu mepemerieHuu 3apsga Q» Ha
paccTosiHUU S = 5 cM ToJyieM coBepireHa padota A =1,8 m/Ix. (20 uKur)

148. Paccrosnue I mexay aABymsi ToueunbiMu 3apsiaamu - Q1=10 uKn u Q2=3 uKn
paBHO 30 cMm. Ompenenuts paboTy, KOTOPYIO HAJ0 COBEPIIUTH, YTOOBI COMM3UTH 3apsibl 10
paccrosiausg =10 cm. (1,8 mMx/[x)



149. 3apspkeHHas Karnenbka xkuakoctu Mmaccod m = 0,01 r HaxoAWUTCS B paBHOBECHUH B 110JI€
TOPU30HTAJIBHO PACIOJIOKEHHOTO IUIOCKOTO KOHZAEHcaropa. PaccrosiHue Mexay IUIacTUHAMU
koHzeHcatopa d = 4 MM, pa3HoCTh MoTeHIManoB Mexay Humu U =200 B. Omnpenenuts 3apsj
kanenbku. (1,96 uKi)

150. Inockuii KonpeHcaTop ¢ miuomanbio miactui S =100 cM? U pacCTOSHHEM MEKITy
Humu d =2 MM 3apsbkeH 10 pasHoctd nortenumanoB U = 400 B. Haiitu sHepruto mous
KOHJIEHCATOPa, €CIU AUDIIEKTPUK MEXTY TUTaCTUHAMU BO31yX. (3,54 Mk ]Ix)

151. 3apspkeHHas dacTHIa, MPOWIS HEKOTOPYIO PAa3HOCTh IOTEHIIMAIOB, MpUOOperna
ckopocTh v =2 Mwm/c. Kakyro pa3HOCTh MOTEHIMAIOB, MPOILIA YacTUIA, €CIIN YACTbHBIN 3apsi
ee (otHomIeHKE 3apsia Kk macce) Q/m =47 mKi/kr? (42,6 kB).

152. Mexnay miacTHHaMU IJIOCKOTO KOHJEHCATOpa HaxXOOUTCS IUIOTHO MpHIIEraromas K
HUM 300HUTOBas MmacTuHa. KoHnaeHcarop 3apsbkeH o pasHocTu noreHuuanos U=60 B. Kakosa
OyZeT pa3HOCTh MOTEHIIMAJIOB, €CJIM BHITAIIUTH 300HUTOBYIO INIACTUHKY M3 KOoHJeHcaTtopa? (180
B)

153. 3apskeHHas 4acTHIA, YACTbHBIN 3aps koTopoit Q\m = 47 mKu/kr, nporia pa3HOCTh
notenimaigoB U=50 kB. Kakyro ckopocTs mpuoOpena vactuiia, €ciii HadaJibHash CKOPOCTH €€
nerkeHust vo=0 m/c? (2,17 Mwm/c)

154. Tlnockuit KOHAEHCATOP C paccTosHHEeM Mexny ruactuHamu d = 0,5 cM 3apspkeH 10
pazHoctu mnoteHnuamoB U =300 B. Omnpegenuts 0O0BEMHYIO IMJIOTHOCTH SHEPTUH  TMOJIS
KOHJIGHCATOPa, ecln MIIeKTprK — cmona. (111 mlx/m®)

155. Pa3HOCTH TMOTEHIMAIOB MEXKIY IJIACTHHAMU ITUIOCKOro KoHzaeHcaropa U=120 B.
[nomans kaxkaoi mmacturel S=100 cM? paccrosHme Mexmy Humu 0=3 mm. Haiitu 3apsn
KaKJIOM TUTACTHHBI, MEXKY TJIACTUHAMHU HaxoauTcs Bo3ayX. (3,54 uKo)

156. Konnencaropy, emkocts kotoporo C =0,5 Mx®, coobmen Q =3 uKn. Onpenenuts
sHepruro noJisg koraencaropa. (0,9 ullx)

157. IInockuil KOHAEHCATOP, PACCTOSIHUE, MEXKIY IJIACTUHAMU  KOTOPOTO d =2 mm,
3apspkeH 10 pazHoctu noteHnuanoB U = 200 B. Iusnextpuk dhapdop. Haiitu HanpsokeHHOCTH E
¥ 006BEMHYIO TIOTHOCTH SHEPTUH ( Mo KoHaeHcatopa. (100 kB/m; 221 mx/m°)

158. Pa3HOCTh MOTEHIMAJIOB Ha IJIACTUHAX IJIOCKOro konaeHcatopa U=300 B. Ilnomanp
Kakaoi rractuael S =100 cM® u 3apsg Q =10 vKn. OnpenenuTe paccTOSIHUE MEXITY
mactuHamMu? (2,65Mm)

159. Tpu conpotusiienus =12 Om, r;=4 Owm, r;=10 OM coearHeHBI MapauiebHo. OOmmHit
Tok B ien | = 0,3 A. Haiitu ciity Toka, HIyIiero yepe3 COnpoTuBIICHHE 13. (69 MA).

160. JIBa ucrounuka Ttoka 3. 1. c. E1=1,6 B u Ex=2 B ¢ BHyTpeHHUMH CONPOTUBIICHUSIMU
ri=0,3 Om u r2=0,2 OM, coequHEHHbIE MOCIEA0BATENLHO, AIOT BO BHEIIHIOIO 1I€Nb TOK CUIOH |
=0,4 A. OnpenenuTts CONMPOTUBICHHE BHEIIHEH mend. (8,5 Om).

161. Amniepmerp c conpotuierueM I = 0,02 OM paccuuTad Ha U3MEPEHUE CHIIbI TOKa [0 |
=1 A. KakoBO JOMKHO OBITH CONPOTHUBIEHHUE IIYHTA, YTOOBI STUM MPUOOPOM MOKHO OBLIO
u3MepuTh Tok cuioit Ao | 1=10 A. (2,22 mOwm)

162. UcTtounnka Toka 3. A. ¢. E=1,5 B maer Bo BHemHIO Ienb TOK cuiod | =1 A.
Buyrtpennee compoTuBieHue wucrtouHnka toka r = 0,2 Om. Omnpenenutbs KOIPPHUIHEHT
MOJIC3HOTO JCHCTBUS HCTOYHHUKA ToKa. (86,6%)

163. /IBa aseMeHTa ¢ OJUHAKOBBIMHU 3. 1. ¢. E=1,6 B 1 BHyTpeHHMMM CONIPOTUBIICHUSIMH
rn=0,2 Om u r=0,8§ OM coeauHEHbl NapaUIEIbBHO M BKJIOYEHbl BO BHEIIHIOW IIE€Mb
conpotuBienueM r=0,64 Om. Haiitu cumy Toka B rienu. (2 A)

164. UYepe3 rpacduToBblii NmpoBOJHMK B ¢opMme napamienunena AauHod L=3 cMm u
IUIONIA/IbI0 TOoTiepeyHoro cedeHus S=30 MM?  wuaer Tok cuioii | =5 A. Haiitm mameHue
HaMpsDKeHUs Ha KOHIIAaxX rpaduToBoro mpoBoaHuka. (19,5 mB)

165. 3. n. c. 6atapen E=50 B, BHyTpennee comporuBnenue r=3 Om. Haiitu cuny Toka B
[[ENU W HampsbKeHUe, M0l KOTOPHIM HAaXOJWUTCS BHEIIHSS IeMb, €ClIU €€ COmpoTuBieHue =17
Owm. (2,5 A; 42,5 B)



166. Kakoe 106aBOYHOE COMPOTUBIICHUE HAIO BKJIFOYUTH TMOCICIOBATEIIBHO C JIAMITOYKOH,
paccuntanHoi Ha Hampspkeane U =120 B u mommuocts N = 60 Brt, uroObl oHa naBana
HOpMaJbHBIM Hakasl npu HanpspkeHun Ui= 220 B? Ckoabko METpOB HUXPOMOBOM IPOBOJIOKU
muametpom d = 0,5 MM MOHATOOUTCS HAa U3rOTOBJICHUE Takoro comporusieHusn? (200 Om; 39,3
M)

167. DaexrpomoTop, norpedstoniuii Tok [ =10 A, pacnoiokeH Ha pacCTOSHUH 1=2 KM OT
reHepartopa, jaawouiero HampspkeHue U = 220 B. Mortop coeluHeH C reHepatopoM MeEIHBIMU
npoBoaaMu. HailTu ceueHnne noaBosmx MpoBoI0B, €CIM MOTEPs HANPsHKEHUS B MpoBogax 8%.
(38,8 Mm?).

168. Kaxkoii JIMHBI HYKHO B35Th HHUKEIMHOBYIO IIPOBOJIOKY cedeHueM S=0,05 Mm% s
YCTpOWCTBA KUMSATHIHHUKA, B KOTOPOM 32 BpeMsi t =15 MUH MO>KHO BCKUIISITHUTH BOJYy 00BEMOM
V =1 n, B3saryro npu Temneparype t1 =10°C? Hamnpsokenne 8 cetrn U =110 B, k. 1. 1. KUIISATHIIB-
Huka = 60%. (2,2 m).

169. OmnpenenuTh MOIIHOCT W CHJIY TOKa, MOTPEOISIEMYIO0 3JIEKTPOMOTOPOM,
MPUBOJAIINM B JICHCTBHE HACOCHYIO YCTAaHOBKY, CHAOXKaOIIYI0 BOJOW >KMBOTHOBOIYECKYIO
dbepMy ¢ CYyTOUHBIM pacxooM Bobl 00beMoM V=30 M. Boga momaercst Ha BbicoTy h =20 M. K.
1. 1. yctaHoBkH 1 =80%, Hanpspkenue B cetu U = 220 B, motop pabortaet t = 6 u B cyrku. (0,91
kB; 4,14 A)

170. B memHOM TIpoBOJIe JUIMHOHN | = 2 M W IUIOMIA pI0 TIOTIepedHoTo ceueHus S=0,4 MM?,
unet Tok. Ilpm sToM B Kaxayro cekyHAy Bbiaensere» Tteriora Q=0,35 [Ix. Ckoibko
JJIEKTPOHOB TPOXOJHWT dYepe3 TMOMEpPeYHOe CeueHHWe IJTOro TmpoBojHMKa 3a t =1 ¢?
(1,27-10% snexrpon/c)

171. Omnpenenuth TeMmmepatypy MOUYBBI, B KOTOPYIO IMOMEIIEHAa TepMOIapa >KeIe30 —
KOHCTaHTaM ¢ mocTossHHoM o =50 MkB/°C, ecnm cTpeinka BKIIOYEHHOTO B IEIb TEPMOIAPHI
rajpBaHoMeTpa C¢ 1eHOoW aeneHusi 1 MKA u comnportuBieHueM r =10 Om otknonsierca Ha 40
neneHuid. Bropoil cnmaii TepMonapbl MOrpy:keH B Taromuid Jieql. CONpOTUBICHUEM TEPMOIAPhI
npeHedpeus. (8° C)

172. Tepmomapa ¢ compotuBieHueM r1 = 6 OMm m mocrosaHOM o = 0,05 mB/rpan,
TIOJIKITIOUYEHA K TalbBAHOMETPY C CONPOTHUBIEHHEM r2=14 OM 1 uyBcTBHTENBHOCTRIO =108 A
Onpenenut MUHUMaJIbHOE W3MEHEHHE TEeMIIepaTypbl, KOTOPOE MO3BOJISIET OMNPEACIUTh 3Ta
tepmomnapa. (0.004 K)

173. Cuna Toka I B enm, cocTosIei u3 TepMOIIaphbl C COMPOTHUBICHUEM 11=40Mu
rajbBaHomeTpa ¢ conpotuBieHueM r2 = 80 Om, paBHa 26 MKA IIpu pa3HOCTH TEMIIEpaTyp CIacB
At =50° C. Onpeaenutsb NOCTOSHHYIO TepMonapsl. (43,8 MxB/°C).

174. Opun cnaii TepMonapsl ¢ octossHHON oo =50 MKB/°C momernieH B reus, Ipyroi — B
tatomuit sen. CTpenka rajJbBaHOMETPa, MOJKIIOYEHHOI0 K TepMoIape, OTKIOHUIACH MIPH 3TOM
Ha n = 200 penenwuii. OnpenenuTs TeMIepaTypy B IeUd, €CIU CONPOTHBICHHUE TaIbBAHOMETpA
BMecTe ¢ TepMmonapoii r =1 Om, a 0IHO JieJIeHre ero IMIKaJIbl COOTBETCTBYET CHJIe TOKAa B 1 MKA
(4yBCTBUTEIBHOCTH TaIbBAHOMETPA). (40° C).

175. Tepmomapa meap — KOHCTaHTaH compotuBieHueMm r1 = 10 OM mpucoenvHeHa K
ranbBaHoMeTpy comnpotuBieHrueM 12 =100 OM. OnuH cnmail TepMmomapbl HaxOIUTCA MpU
temnepatype t1 =22° C, npyroi momeiieH B ctor ceHa. Cuna Toka B menu | = 6,25 MKA.
[TocrosinHas Tepmornapsl o = 43 MxB/°C. Onpenenuts Temneparypy cena B crore. (37° C).

176. Cuna toka | B memu, cocrosiimedl w3 TepMomapbl compoTuBieHueM ri= 4 OMm u
raJlbBaHOMETpa ¢ conpoTuBiacHueM r2 = 80 OM, paBHa 26 MKA IpH pa3HOCTH TEMIIEPATyp CIAcB
At =50° C. Onpenenuts nocTosiHHYI0 Tepmonapsl. (44 MxB/C).

IIpouenypa oneHuBaHUsA KOHTPOJIbHBIX padoT

OGy‘-IaIOH_[I/IeCH BBIIIOJIHAKOT KOHTPOJIbHBIC pa6OTBI CaMOCTOATCIIBHO TIIOCJIC U3YYCHUSA
OHpC,Z[CJ]CHHOfI TeMbl. B cocraB KOHTpOJ'ILHOﬁ pa6OTLI BXOJAT HC TOJIBKO CTAHAAPTHBIC 3a/1a4H,
HO 1 3aJla4¥ C MPAKTUYCCKHUM COACPIKAHUCM. KOHTpOJIBHaSI pa60Ta COCTAaBJISACTCA IO BApHUAHTAM.



[Ipu omeHKe ypOBHSI BBINIOJHEHUS KOHTPOJBHOH pabOTHI, B COOTBETCTBHM C MOCTaBICHHBIMHU
HeMIMA W 3a7ladyaMH JUISL JTAaHHOTO BUAA Y4EOHOH JAEATENIbHOCTH YCTAHOBJICHBI CIICAYIOIINE
KPUTEPUH:

— YMEHHME CaMOCTOATEIbHO IPOAHAIM3UPOBATh YCIOBHE KaXKIOW 3ajaud U BBIOpaTh
METO/1 PEILLEHUs;

— YMEHHMeE NPaBUIbHO U JIOTUYHO MIPOBECTHU PELLIEHHUE 3a/1a4;

— cJIeNIaTh TOUHBIE PacueThl U MOJYYUTh BEPHBIN OTBET.

[Ipu oneHke onpeaensieTcs MOCIeI0BaTEIbHOCTD U JIOTUYHOCTh IIPUBEIEHHBIX PACUETOB

B 3aJaye, KaueCTBO PEIICHMs], MOJIYy4EHHE IPABUIBHOTO OTBETA, YMUCIO M XapakTep OIIMOOK
(Cyl1ecTBEHHbIE WIIM HECYIIECTBEHHBIE).

[lo pe3ynbraraM BBINOJHEHUS KOHTPOJIBHBIX pPabOT 00ydaromeMycsi BbICTaBIISETCS
OILICHKA.

Kpurepuu onieHKH KOHTPOJILHOMH padoThI

BricTtaBnsgercs oneHka:

— (IATH», €CM OOyYaroIIMiCs TOKa3ajdl yMEHHE CaMOCTOSTEIBHO IMPOAHATHU3UPOBATH
YCIIOBHE KXKIOW 3a7aud W BBIOpaTh METOJ pEIICHUS; BCE 3aJaud pPeIIeHbl BepHO 0e3
JIOTHYCCKHUX OMHO0K;

— «UETBIPE», €CIU O0yJArOIIHIACS TTOKa3aJl YMEHHE MTPABWIIBHO M JIOTHYHO MCIOJIH30BaTh
(hopMYIIBI 1 METOIBI PEIICHUS, HO TOTYCTHI He OoJiee IBYX OIMUOOK.

— «Tpu», eciu  OoOy4alomuiicss  ToKa3an  cmaboe  yMEHHE  CaMOCTOSTENIBHO
MPOAHAJIM3UPOBATh YCIOBHE KaXJOW 3adauyd M BbIOpaTh MNPaBUJIBHBIK METOJ pEeIleHus,
HEMPaBWIBHO BHIOpAJ OJHY WM J1B€ (GOPMYIIBI, TOMYCTHUI BHIYMCIUTENbHbBIE OIIHNOKH;

— «JIBay, €CIIU 0OYJArOIINIICS pemmI mpaBuiabHO MeHee 50% 3am1anuii;

— «OJMHY, eclii 0OyJaIoLIUICS HE IPUCTYNAI K PEIICHUIO 3a1aHUH.

Bonpoce! nu1s 3amutsl pedpepara

1. Kakoe siBnenue (mpoiecc, 3aK0H) JIEKUT B OCHOBE paccMaTpUBaeMoro Bompoca?

2. Kakoe Ouosiorn4eckoe IeHCTBHE OKa3bIBAET NU3Y4aeMOeE SIBJICHHUE?

3. Kakoe npumeHeHHe HAXOIUT U3y4yaeMoe SIBJICHUE B MPAKTUKE C/X MPOU3BOACTBA, MEIUIIMHE
WM BeTepuHapuu?

4. ChopmynupyiiTe OCHOBHOM (pU3MUECKUIi 3aKOH, JICKAIIHI B OCHOBE N3y4aeMOT0 SIBIICHHS WU
nporecca?

5. Kakumu pusndeckrumu cBONCTBaMU 00JIaJal0T MaTepUalbl, 0 KOTOPBIX BBl pacckazanu?

6. B uem 3akiroyaercs MpUHIIUI MEXaHU3Ma JICHCTBUS YCTPOUCTBA, O KOTOPOM BbI pacckazaiu?
7. Kak M0oxHO ocnabuth (ycunuTh) 3GGdeKT NeHCTBUS SBJICHUS WM MPOIecca, 0 KOTOPOM BbI
pacckazaiu?

8. UTo HOBOTO BBI y3HAIU, KOTJ]a TOTOBUIH pedepart?

9. Kak paccmarpuBaeMoe BamH siBIeHHE (IIPOLIECC, 3aKOH, YCTPOWCTBO) MOXKET OBITh
WCIOJIb30BAaHO B Balllel Oyayliei npodeccuoHanbHON AeATeIbHOCTH?

10. Kakne uctoyHMKH HHQOpMAIMH, KOTOPHIE BBl MCHOJB30BaJIM MPH MOJIrOTOBKE pedepara,
00JIbIIIe BCETO BaM MOMOTIIM U COJEpKau OoJiee MOTHYI0 M HHTEPECHYIO /Ul Bac HH(opManuo?
11. Tlouemy BbI BBIOpau UMEHHO ATy TeMY JJIsl COOOIIeHus?

IIpouenypa oueHuBanus pedepara
Ha 3amury pecdepara, cocTosIyto U3 10K1aJa 1 OTBETOB Ha BONPOCHL, oTBoauTcs 10-15
MUHYT.



[Ipu ouenke pedepara UCTIONB3yeTCs CIEAYIOIINE KPUTEPHH:

— COOTBETCTBHE pedepara 3asBICHHON TeMe, OCTaBICHHON 1IeNTH 1 33a4aMm;

— MPOOJIEMHOCTh TEMBI UJIH €€ aKTYaJIbHOCTB;

— HOBM3HA WM OPUTMHAIBHOCTD NOJYyYEHHBIX PE3YJIbTAaTOB;

— IIyOWHA | MTOJIHOTA PACCMOTPEHUS TEMBI,

— okazaTenpHas 0a3a, apryMEeHTHPOBAHHOCTh, 000CHOBAaHHOCTD BHIBOJIOB IO TEME;

— JIOTUYHOCTh, CTPYKTYPHUPOBAHHOCTb, IIEJIOCTHOCTh M3JI0KEHUS pedepaTa;

— pedeBas KyibTypa HpH 3amuTe pedepara (CTHIb W3JI0KEHHS, SCHOCTb, YETKOCTH,
JAKOHUYHOCTb, KpacoTa s3blKa, Y4eT ayIAUTOPUM, 5SMOLMOHAJIbHBIH PUCYHOK peuH,
JOXOTYUBOCTb, IYHKTYyaJIbHOCTb, HEBEpPOaJbHOE  COMPOBOXKICHHE, OXKUBJICHHE peuu
adopuzMamMu, IpUMepamMu, IUTaTaMH U T.1.);

— UCTOJIb30BaHUE CCHUIKU HAa MH(OPMALIMOHHBIE PECYPCHI (CAalThI, IUTEPATYPA);

— HaIrJBITHOCTh U MIPE3EeHTa0ebHOCTh (eciu TpeOyeTcs);

— CaMOCTOSATENbHOCTh CYKICHH, BIaJ€HUE MaTephaloM, KOMIIETEHTHOCTb IO TeMe
pedepara.

Ecnu 3amuTa pedepara CBOAUTCS K KPaTKOMY COOOIICHHUIO 5 — 7 MUHYT M HE MOJKET JIaTh
MIOJIHOTO MPEJCTABIIEHUS O IPOBEIEHHOMN paboTe, TO OLEHUBAIOTCS OTBETHI HA BOIIPOCHI.

Kpurtepun ouenku

3a 3amuTy pedepaTta BbICTABISETCS OLIEHKA:

«3aureHo», ecnu pedepar COOTBETCTBYET KPHUTEpPHUSM MPOIEAYyphl OICHUBAHUS U
oOyyarouuiicss OTBETHJI Ha BCE MPEUIOKEHHbIE BONPOCHI MPAaBUIBHO, YETKO, YOEIUTENBHO,
M0Ka3aB XOpOIllMe 3HaHUs Mo TeMe pedepara U MPOJAEMOHCTPUPOBAIT BIIAJICHUE MaTEPUAJIOM;

«He 3aureno», ecnu pedepat He cooTBeTCTBYeT OOJIIBIIEH YacTH KPUTEPUEB MPOIIETYPHI
OLICHMBAHMSI W  OOydaloluiicsi OTBETWJ HE Ha BCE MPEIJIOKEHHBIE  BOIPOCHI;
MIPOJIEMOHCTPUPOBA HETIOJIHOE BIIaJICHUE MaTepualioM 1o Teme pedepara, JOMyCTUI HECKOIbKO
CYIIECTBEHHBIX OLIUOOK MTPHU OTBETE.
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