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ITpu pa3paborke paboueil nporpaMMbl y4eOHON JUCHUILIMHBL B OCHOBY HOJIOXKEHBL:

1) ®I'OC BO mno nHampapienuto mnoaroroBku 35.03.03 Arpoxummus W arpornodyBoBeneHuE (YpOBEHb
OakanaBpuata), yTBep:KIeHHbIH MuHucTepcTBOM 00pa3oBaHus U Hayku PD «26» urons 2017 r., mpukas
Ne 702

2) V4eOHbIi M1aH OCHOBHO# 00pa30BaTenbHON mporpaMmMbl Arpo3K0JIOrus 0400peH Y YeHbIM

coseroM @I'BOY BO I'AY Cesepnoro 3aypainbs ot «27» mast 2021 r. IIpotokon Ne 11

PaGouass mporpamma y4eOHOM IUCHMIUIMHBI (MOAyNsi) ofoOpeHa Ha 3acelaHuH  Kadeapsl
9HEProodeceueHns CeNbCKOro Xo3sicTBa oT «16» uronst 2021 r. [Iporokon Nel0

W.o. 3aBeayromiero kadenpoi - A.C. Kuzypon

Pabouas nporpamMma yueOHOM TUCITUIUIMHBI (MOAYIISI) 0J00pEeHa METOUUECKON KOMUCCHEH NHCTUTYTA
ot «08» utons 2021 r. [Tporokon Ne 7
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[Ipencenarens METOOUYECKON KOMUCCHUU UHCTUTYTA 0O.A. Menskosa
Pa3padoTyuk:

Kynukosa C.B., crapmmii mpemogaBaTens Kadeapbl YHEProo0eCcedeH s CETLCKOT0 X035 HCTBA

H.o. nupeKkTOpa HHCTUTYTA: ¥ O.A. IllaxoBa




1. HepequL MJIAHUPYEMBIX PE3YJIbTATOB Oﬁy‘leHI/Iﬂ mo JTMCUMIIJINHE, COOTHECCHHBIX C
IMJIAHUPYEMBIMHU pE3yJbTaTaMHU OCBOCHUSA 06pa30B3TeJ’ILHO]7[ MporpaMmmbl

Koo
Komne-
menyuu

Pe3ynbTaTel ocBOCHMS

Nuaukarop 10CTUXEHUS
KOMIIETEHIIN U

Ilepedens ruIaHUpPyEMBbIX
pe3yabTaTOB OOYICHHSI 110
JUCIUIUINHE

OIIK-1

Crioco0OeH pemiath
THUIIOBBIC 331241
podheCCHOHANTBHOM
ACATCIIBHOCTH Ha
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MATEMATUYCCKUX U
€CTCCTBECHHLBIX HAYK C
NPUMEHCHUEM
HHPOPMAITHOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTU I

N/-2onxk-1
Hcnonb3yer 3HaHUSI OCHOBHBIX
3aKOHOB (DU3MKH,
HEOOXOIUMBIX ISl PEIICHHUS
THIIOBBIX 3aJ1a4 B 0071aCTH
podeCCHOHATBHOM
JIESITeIbHOCTH

3Hamy:
- CoBpeMeHHBIE  (PH3HUCCKUE
pecTaBICHUS 00 OKpYKaroleM
eJIOBEKA COBPEMEHHOM  MHpE.
-OyHIaMeHTATBHBIE (H3HUCCKUE
MOHATHUS, 3aKOHLI M SIBJICHHUS,
TPaHUIIBI HX TPUMEHUMOCTH.
-Ha3nauenue u TPUHIIATIBI
IefCTBUS BasKHEHIITHX
(uznueckux mprudOpoB.
ymemp:

- OOBACHATH
Ha0II01aeMEIE

OCHOBHBIE
NPUPOJHBIE U
TEXHOT'€HHbIE SIBJICHUSI u
3¢ GeKThI c MIO3UITUH
(yHIaMEeHTaNbHBIX  (DPU3UUECKHX
IIPEICTaBICHUN.

-PaGorate C ammaparypoit ams
(hu3nIecKux HUCCIIEIOBAaHU.
[TpoBoauTh (uznueckuit
OKCIEPUMEHT WM OIIEHHMBaTh
MOrPELIHOCTD U3MEPEHUN.

enademo:

- Haspsixom IIPOBEIICHUS
(U3HYECKOro IKCIEepPUMEHTa, B
TOM qucIe HPaBHIEHO
9KCIUTyaTHPOBATh OCHOBHBIE
npubopel U 00OpyZOBaHUE B
COBPEMEHHOU (usnueckoi
nabopaTopuu.

2. MecTO TUCHUILJIMHBI B CTPYKTYpe 00pa30BaTe/IbHONH MPOrpaMMBbl

JlanHass MUCHMIUIMHA OTHOCHTCS K bnoky [ 00s3aTenbHON YacTH 00pa30BaTeIbHOM
POrPaMMBbl.
JInst u3yveHus: AUCIMIUIMHBI HEOOXOJMMbI 3HAHUS B 001acTH (DU3UKH B COOTBETCTBUU C
dbenepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CpeaHero (TMOJIHOTro) OOIIero
oOpa3oBaHusl.
®dwusuka SBISETCS TPEAMIECTBYIOMIEH JUCIUIUIMHONW Ui JUCHUIUIMH: be30omacHOCTh
KHU3HENEATSTLHOCTH, OCHOBBI arPOMHKCHEPHH.
JucuuruinHa u3yvaeTcs Ha 1 Kypce Bo 2 cemecTpe 1o 0uHOM hopMe 00ydeHHs.




3. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThl
OO0mas TpyI0eMKOCTh JUCHUILINHBI cocTaBisieT 108 gacoB (3 3a4eTHBIC €IMHMUIIBI)

Bun yae6HOM paboThI Ounas popma
2 ceMecTp

AyauTopHBI€ 3aHATHS (BCETO) 48
B ToM uucne: -
JlexiMOHHOTO THTIA 16
CeMHHApCKOTO THUTIA 32
CamocronTesbHasi padoTa (Bcero) 60
B ToM uucne: -
[TpopaboTka mMaTepuana JEKIHi, TOArOTOBKA K 30
3aHSATHIM
CaMOCTOSATEIbHOE U3YUEHUE TEM 4
Pedepar 16
KonTponsHbIe paboThI 10
Bun npomexxyTouHOi arrecTanuu (3a4eT, IK3aMeH) 3a4eT
OO6m1ast Tpy10€MKOCTb:
9acoB 108
3a4CTHBIX CAUHHUI] 3

4. Coaep:xanue JUCHUNIMHBI

4.1. Conepxxanue pa3ieioB JTUCUUIIIMHBI

Ne HaumenoBanue Coneprxanue paszena
/| pasjena JUCIUTLTHHB
1 2 3
1. dusnyeckue Beenenne B Qusuky. Ilpenmer ¢usuku. CoBpemenHas (u3mKka Kak

OCHOBBI MCXaHHNKHU

KyIbTypa HAONIOJNCHUI, MOJICIUPOBAHUS, IKCIECPUMEHTAIBHOIO
WCCIIEIOBAHUS W KOJWYECTBEHHOTO IPOTHO3UPOBAHUS  SIBIICHUH
npuponsl. CBs3p Qu3NKK ¢ ApyruMH HaykamMud. OTHOCHTENBHBIH U
MPUOMIDKEHHBI  XapakTep JIOOBIX HAONIONEHWH W HW3MEpEeHUH.
OCHOBHBIE W TPOW3BOJHBIC CIAWHHUIBI HM3MEpEeHUs (QU3HUECKUX
BCITUYYH.

OCHOBBI KMHEMATHKH. XapaKTEPUCTHKH TOCTYMATEILHOTO JIBHKCHUSI
W Bpam@renbHOro  JBWKEHHS.  MEXaHWYecKoe  JIBYDKCHHE.
XapaKkTepPUCTUKHA TIOCTYMATELHOTO JBHIXKCHHUS: TPACKTOpPHS, IYTh,
nepeMenieHrue, CKOPOCTh, YCKOpeHHE (CpeHee UM MIHOBEHHOE),
TaHTCHIIMATBHOE u [EHTPOCTPEMHUTENHHOE. B3aumMocBsi3b
XapaKTEPUCTUK TP MPSIMOITUHEHHOM ¥ KPUBOJIMHCHHOM JIBYKCHHH.

XapaKTepUCTUKA KUHEMATHKH BPAaLIATEIbHOTO IBH)KECHUS: YIIIOBas
CKOPOCTb, YITIOBOE YCKOpEHHE (CpeaHee U MTHOBEHHOe). B3anMocBsi3b
XapaKTEPUCTHUK.

JuHaMuKa MOCTyNaTeNsHOro IBMKeHHs. JJMHaMuKa mocTynaTenbHOro

JIBWKeHUs. Macca Tena, B3auMOJEHCTBHE M CHiia. 3akoHbl HbroTOHA
(1, 2, 3). ®yngamMeHTaNbHBIE B3aMMOACHCTBUS M BHJBI CHJI. 3aKOH
HU3MEHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS UMITYJIbCA B U30JIMPOBAHHOM
cucreme. Pabora, MomiHOCTh, 3Heprus. |paduyeckoe n3o0pakeHHe
paboThI. 3aKOH COXpaHEHHUS MTOJTHOW MEXaHUYECKOM JHEPTHH.




JluHaMuKa ~ BpalaTeNIbHOrO  JBMXKEHUA.  MOMEHT  uHepuuu
MaTepuanbHON TOukH, Tena. MoMmeHT Bpamiaromei cuiibl. OCHOBHOM
3aKOH IMHAMUK{ BpalaTeNbHOro ABMXKeHUs. (2-i 3akoH HpioToHa).
OHeprus NoTeHIHMaIbHas U KUHETHYECKask BPAIaTeIbHOTO IBUKEHHUS.
Mexanunueckue kosnebanus. Pesonanc. 'apmMoHndeckoe konebaHue u
ero XapakTepUCTHKH: CMCEUIeHWEe, aMIUIUTyAa, dYacrora, (hasa.
VYpaBHenue konebaHust ® ero rpadguk. Maremaruyeckuii U
¢dusnvecknii MasTHUKH. BbiBon (opmynbl meproza. 3aTyxarollue H
BHIHY)KICHHBIE ~ KoneOaHUWs, aBTOoKoneOaHus.  Pe3oHaHc,  ero
MpOsBJIEHNE U UCTIONb30BaHue. Bubpamus.

Bonnoseie nporneccel. IIpononsHele M nonepeyHsle BOJHBL. JliMHA
BOJIHBI, WHTCHCHBHOCTb, YpaBHEHHE BOJHBI. 3BYK, WH(Pa3BYK,
YIBTPa3BYyK, XapaKTEPUCTUKU 3ByKa. VCIIONb30BaHUE aKyCTHUECKHX
BonH. Korepentnsie BoiHbl. OTpakeHue 3Byka. BolHOBBIE sIBIEHUA:
mdpakipsi, uHTEpPepeHus. YCIOBHS MaKCHMyMa ¥ MHHHMYMa.
O®pontr BoiHbl. [lpunnun TIroiirenca — @peHens. OIeMEHTHI
CIIELMaJIbHOW TEOPUU OTHOCUTEIBHOCTH.

MonexynsapHas
¢uzuka u
TEPMOIUHAMHKA

Ocuosunbie nonoxennss MKT. TIpennoceiiki 1 ONbITHOE 00OCHOBaHHE.
I'a3p1, npeansHbli ra3. JaBnenue raza. OCHOBHOE ypaBHEHHE TEOPUHU
U/I€AJIbHOTO ra3a.

T'azoBble 3akoHBI. YpaBHeHHEe MeHaeneeBa-Knaneiipona. YpaBHeHue
COCTOSIHUSI UJI€AJIBHOIO I'a3a.

Pacnipenenenue sHepruu Mo CTEMEHSM CBOOO/IBI.

[onsitne o uwmcie creneHed cBoOoabl. Uucino crerneHeld CBOOOJBI
MOJIEKYJIBI HAeaIbHOrO Ta3za. Teopema bonblilMaHa O paBHOMEPHOM
pacmpeneNieHiyl  JHEPruM 10 CTemeHsM  cBobompl.  CpemHsis
KAHETHYECKasi JHEPrusi, MPUXOAAIIAsCS Ha OAHY CTENEHb CBOOOIBI
MOJIEKYJIBI.

IlomHas KMHETHYECKAst JHEPTHUSI MOJIEKYIBI Ta3a. BHYTpeHHsI SHEpTus
mo0oi Macchl Tasza. MONEKYISIpHO — KHHETHYECKOE TOJKOBAHHUE
TemrepaTypsl. AOCONIOTHAs TemriepaTypa. Y JelbHble W MOJSPHBIS
TEIJIOEMKOCTH Ta30B. DU3MYECKUH CMBICI MOJISIDHOM Ta30BOM
MIOCTOSIHHOM.

CtpoeHrie JKHIOKOCTEH W TBepAbIXx Tell. (OCOOCHHOCTH CTPOCHUS
KUAKOCTEH W TBEPABIX Tell. BHyTpeHHEe MOJEKYJspHOE JaBJICHHE B
xuakocTr. [IoBepXHOCTHOE HATSDKEHHE U CBOOOTHAS DHEPTHSI.
Monekynspaple  sBIEHHS B OKUAKOCTsAX.  CMadumBaeMocCThb,
HecMaunBaeMocTh. Kammmisipueie sBiieHus. Da3oBbie MpeBpaIieHns,
IUarpamMma COCTOSIHHS BelllecTBa. VcnapeHue, KOHIeH caIus, KUIEHUE.
®dazoBble npeBpamieHus. Hacoimennsiil nap. JlaBiaeHue HACHILIEHHOT O
mapa. Kpurtudeckas TemmepaTypa. AOCONIOTHas, MaKCHMaJbHas,
OTHOCUTENbHAs  BIAXHOCTb. Touka  pocel. [lnaBneHue wu
KpucTaim3anms. Bosronka.

1-e Havano tepmoanHaMuku. Pabora, coBeprraemasi mpu W3MEHEHHUH
o0bemMa rasa.

AnmabatHbiii miporecc. Pabora agmabaTHOrO mporecca, aauadaTHOE
u3MeHeHne oObema Tas3a, aauabaTHYecKHil Tpolecc B TPHPOIE H
TEXHUKE.

WneansHas TeraoBas MaliHa.

Kpyrossle mponeccel. MaeansHas TeruioBas MamuHa. [Ipsmoil u
obpatubiii mwkn. Lukn Kapro. 2-e Hayano TepMOAMHAMUKH.
OHTponus. 3-€ Ha4ajJo TePMOJMHAMUKH.

QHCKTpI/I‘-ICCTBO n
MAara€Tusm

SHCKTPI/ILIGCKOC I10JI€. XapaKTepI/ICTI/IKI/I SJICKTPOCTATUYCCKOI'O ITOJIA:
Halps’KCHHOCTb, JIMHUM  HAIIPAKCHHOCTHU, HAIPAKCHHOCTDb II0JIA
TOYCUHOI'0 3apsnaa. O}.IHOpOZ[HOe II0JIE, MOTCHIMAJI, IMOTCHIHAJI I10JIA
TOUCUHOI'0O 3apsja. BKBI/IHOTCHHI/IaHLHHC TMOBCPXHOCTH. CBs3b




HaMpPSKEHHOCTU U TIOTEHIMANA.
OnexkTpoeMkocTb.  KoHaeHcaToOpel.  DIEKTPOEMKOCTh  ILIOCKOTO
KOHJECHCATOpa. JHEPrus 3apsDKEHHOTO  MPOBOAHUKA.  DHEPTHS
3apsDKEHHOTO KOHACHCATOpa. JUAIeKTPUKH B 3IEKTPHUIECKOM TOJIE.
Onextpudeckuil Tok. I'enepatop, croponnue cuiel. DJC. 3akon Oma
UL ydacTka uenu, B auddepeHnnanbHol GopMe Ui 3aMKHYTOM
menu. Tok B METaUIMUECKUX MpoBOAHMKAX. COMpOTUBICHUE,
3aBUCUMOCTh YAETHLHOT O CONPOTHUBIICHUS MIPOBOTHUKA oT
temrepatypbl. Tepmope3uctopbl. PaboTa U MOIIHOCTE TOKA.
ITonynpoBoguuku.  TuUObl ~ NPOBOJUMOCTH  IMOJIYIMPOBOTHUKOB.
CoOcTBeHHasT W TNpHMECHas  MPOBOJUMOCTh.  3aBHUCHMOCTD
MPOBOAMMOCTU TIOJYIIPOBOJHUKOB OT TeMIieparypsl. l[IpuMeneHue
MOJTYTIPOBOTHUKOB, WX UCITOJIb30BAHUE B CEITHLCKOM XO3SHCTRE.
MaruuTtHoe 1one. MICTOYHUKM MarHUTHOIO MOJIs, €ro OOHAPYKEHHUE U
u3o0pakeHue. XapakTEPUCTHKM MArHUTHOTO TIOJISA:  MHJIYKITHS
MAarHuTHOTO TIOJISl, TUHUW WHIYKIUU. 3akoH Amriepa. 3akoH buo —
Capapa — Jlammaca, ero mpuiaoxkeHUs. XapaKTEPUCTHKHA MarHUTHOTO
OJIs1 3eMIIH.

JluamarHeruky, IapaMarHeTHKH, (eppoMarHeTUKH. MarHuTHas
npoHunaeMoctb. [[oTOK  MarHMTHONW  MHIYKUMM. MarHuTHBII
ructepesuc. Koaprutusaas cuiia. MarHUTOMSATKAE U MarHUTOXKECTKHE
MaTepHaIb.

ONEeKTpOMAarHWTHAsT HWHAYKIUA. OJIGKTPOMATHUTHBIE — KoJjeOaHws.

CBoboanbie u BBIHYKJICHHBIE KoneOaHusI. Pe3onanc.
OnexTpoMarHuTHas WHIOyKnus. 3akoH Papanes. mpaBwio JleHna.
Ilepemennsiii Tok. Tpanchopmaropbl. Tokun Dyko. CaMOMHIYKIIHSI,
OJIC, "HIYKTUBHOCTH. Y paBHEHUS MakcBea.

OnTuka

CBer Kak »dJeKTpOMarHuTHas BomHA. [lornomenue cBera. 3akoH
byrepa. ®ortorddekr: BHEMHWA W BHYTPEHHHHA.  3aKOHBI
doroadpdexra. KpacHas rpanuna ¢oroddpdexra. Xumuueckoe
neiicteue cBeta. IlapHUKOBEBIN A DEKT.

Orpaxxkenne u mpermomsieHne. UWHTepdepennms. KorepeHTHBIC
HWCTOYHUKHU W METOMBI WX TMOydeHHs. Y CIIOBHS HHTEP()EePEeHIINOHHOTO
MakcUMymMa ®W  MHHAMyMa. MHTepdepeHInOHHbIE  KapTHHBI,
CO3/1aBaeMble Pa3UYHBIMH HCTOYHUKAaMU. Jludpakmms cBeta u e€
nposienenns. JudpakunonHas pemérka. YCIoBHS MaKCHMyMa,
muHuMyma. EcrtectBeHHbI cBeT. Ilonsipu3oBaHHBIM CBeT. 3aKOH
Mamroca. Bparmienue miockoct KoneOaHWH MONSPU30BAHHOTO CBETA.
IlpuHuun pelicTBus HONApUMETpa. SIBIEHHE U XAPaKTEPUCTUKU
TEIIOBOI'0 JYYeHCITyCKaHus M Iryderoriomenus. 3akoH Credana-
bonsimana. 3akon Buna.

AToMHas M sepHas
¢du3uka

Snepnas Moznenb CTpoeHHs aToma. J{MCKPETHOCTh 3HEpreTHYecKHX
cocrosHuid aroma. Iloctynmatel bopa. ATOMHOE £ApO, H30TOMBL
CriexTp aToma Bozopoaa, npasuiio oroopa. Ypasuenus Llpeannrepa.
PanuoakTMBHOCTB, €CTECTBEHHBIM CPOK PaJMOaKTUBHOCTH. O, P, ¥ —
u3dydeHue. BriusHMe pagMoaKTUBHOCTH HAa >KU3HEIESTENbHOCTh
OPraHM3MOB.  3aKOHBl  paAMOaKTUBHOro  pacmaga. llepuog
nonypacnana. CpeaHee BpeMs KU3HU. AKTHBHOCTH 3JIEMEHTA.
OneMEHTapHbIE YacCTHIBI, MX XapaKTepUCTHUKH. Jlyanusm CBOICTB
MHUKPOYACTHIL.




4.2. Pa3aesnl TUCHUILINHBI M BUABI 3aHATHH

ouHas (popma oOydeHus

Ne HanmenoBanue pasnena Jlexumonnoro | CeMuHapCKOro CP Bcero,
n/n JMCLIUTUTHHEI TUIA TUIA 4acoB
1 2 3 4 3) 6
1. | ®usnueckue 0OCHOBbI 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
HUroro: 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 O6 u3mepeHun (U3NYECKUX BEIMYUH M O MOTPEIIHOCTSIX 2
W3MEpPEHUMN.
2 [lonarne cunbl. 3akoHsl HpOTOHa B HMHEPHMAIBHBIX 2
CUCTEMax OTCYETA.
3 Onpenenenrue TUIOTHOCTH TBEPJOTO Tela TMPABUIHLHOU 2
TeOMETPUUECKOM (POPMBI.
4 2 Omnpenenenre MIOTHOCTU CHIMYYHX TEJI BOJTIOMEHOMETPOM 2
JlepmanTtoBa
5 OcnoBHoe ypaBHenue MKT. CrnenctBus wu3 Hero. 4
Pacripenenennie  sHeprum MO CTENEHSIM  CBOOOJBI.
BHyTpeHHss sHeprus uaeaabHOro rasa.
6 Omnpenenenue kod3pduimenTa BI3KOCTH KUIAKOCTH 2
MmetonoM CToKkca
7 3 Nzyuenue XapaKTEPUCTHK ANEKTPOU3MEPUTEIIBHBIX 2
npubopoB. PacueT norpenrHocreit n3mepeHuit
8 DJeKTpuuecKoe oJe. XapakTepucTUKu 4
ANEKTPOCTATUYECKOTO  MOJIA: HANPSDKEHHOCTb, JIMHUU
HANPSHKEHHOCTH, HAIPSKEHHOCTH MMOJI TOYEUHOTO 3apsija.
OpHoposnHOE — mosie, MOTEHIMAJ, TMOTEHUMAl  OJI
TOYEYHOTO 3apsja.
9 W3yueHne 351eKTporu3MepHUTeIbHbBIX TPUOOPOB 2
10 4 Omnpenenenre UTMHBI BOJHBI ¢ TIOMOIIBIO AU(PPAKIIMOHHOM 2
pELIeTKH
11 ®oTtosddexT: BHEMHUNH W BHYTPEHHHMH.  3aKOHBI 4
dboTorddekra.
12 5 ®opmyna [Inanka. @ororddexr. KBaHTOBBII MexaHU3M 2
noryiomieHus ceera. oToHbI.
13 SnepHast MoJienb CTPOEHUS aTOMA. 2
Hroro: 32




4.4, IlpuMepHasi TeMAaTHKA KyPCOBBIX IPOEKTOB (pador) - ne npedycmompeno OIIOI1.

5. Opraﬂmaunﬂ CaMOCTOSITeNbHOM paﬁoTbl oﬁyqamumxca o JTMCHMIIJINHE

5.1. Tunbl camocTOATEIbHONH Pa00ThI U €¢ KOHTPOJIb

Tun camocrositesibHON padoTsl | Popma oOydyeHust | Tekymuid KOHTPOIb
OYHas

[TpopaboTka MaTepuaa JCKIHH, 30 TECTHPOBAHUE

MOJITOTOBKA K 3aHATHUSIM

CamocrosTeTbHOE H3yUYeHHE TEM 4 TECTHUPOBAHUE

17001

cobecenoBanne

Pedepar 16 cobeceloBaHKE

KonTposbsHbIe paboTHI 10 3almTa

BCET0 YacoB: 60

5.2. YueOHoO-MeTOANYECKHE MATEPHAJIBI VIS CAMOCTOSITEIbHOWH PadoThI

Metonuyeckie ykasaHHs I CaMOCTOSTENbHOW paboTel Mo aucuuiuinHe Pusuka Uit
CTYJACHTOB OYHOM W 3a04HOU (hopM 0OydeHHMs MO HampaBieHHIo0 noarotoBku buosnorus, / Cocr.
E. A. IlpockypsikoBa. — Tromenb: ['AY CesepHoro 3aypanbs, 2015. — 61 c.

5.3. Tembl, BLIHOCHMbI€ HA CAMOCTOSITEJIbHOE H3yUeHH e
1. BonnoBble nporiecchl. [IpogoibHble U monepeyHbie BOJHBL. J[IMHA BOJIHBI, HHTEHCUBHOCTbD,
YPaBHEHUE BOJIHBI.
2. 3ByK, HH(Pa3BYK, YIbTPa3BYK, XapaKTEPUCTHKHU 3BYKa. Vcronb3oBaHNe aKyCTHUECKUX BOJIH.
KorepenTnsie BosiHbL. OTpakeHUE 3BYKa.
3. DIeMeHTHI CHeHalbHOM TeOPUN OTHOCUTEIHLHOCTH.
4. Ctpoenue xuakoctedl u TBepAbIX Ted. OCOOEHHOCTH CTPOEHUS KHUAKOCTEH U TBEPABIX TEIl.
BuyTrpenHee MoneKkyIsspHOE JaBIEHUE B )KUIKOCTH.
5. @azoBble mpeBpaimieHus. Haceimennbiii nap. JlaBieHune HachlmeHHOTO mapa. Kputudeckas
TeMiieparypa. AOCOII0THas, MAKCUMallbHasl, OTHOCUTEIbHAS BIAXXHOCTh. TOUYKa POCHI.
6. [InaBnenue u kpucramunzanus. Bosronka.
7. 2-e Ha4yano TEPMOJUHAMUKHU. DHTpONHs. 3-€ Ha4ajao TePMOIUHAMUKY.
8. DnexTpoMarHuTHas HMHAYKOHS. DJIEKTpOMarHuTHble  KoneOaHusi. CBobOoaHble U
BBIHYXJICHHBIE KOJIEOaHMUsI.
9. Ilepemennsniii Tok. Tpancpopmartopsl. Toku Dyko. Camounaykius, IJC, UHIYKTUBHOCTb.
Ypasuenus Maxkcseia.
10. 3akon Mamoca. Bpaienue niaockocTd KosneOaHUi Mospu30BaHHOTO cBera. [IpuHImm
JNENCTBUS MOJSAPUMETPA.
11. DnemMeHTapHbIE YaCTHUIIBI, UX XapaKTEPUCTUKU. [lyann3m CBOMCTB MUKPOYACTHII.

5.4. Temsl pedpepaToB

PoJib HOBBIX TEXHOJIOTHH B Pa3BUTHUHU OOIECTBA.
HcTopust pa3BUTHA KIIaCCUYECKONH MEXaHUKH.

MHup AUCKPETHBIX 0OBEKTOB — MEXaHHMUECKUX YACTHII.
Cuutbl MHEPIMHU M KJIACCHYECKasi MEXaHUKa.
I'upockonbl ¥ UX IPUMEHEHHE.

Hcnonp30BaHue 3HEPrUH BETPA.

[Tpumenenne BUOPOBO3ACHCTBUI.

NogkrwdPE



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.

Herpagunmonssle METObI aKKYMYJIUPOBAHUS SHEPTHUH.

I'maponnHaMuueckas HEYCTOMUYMBOCTD KUIKUX CPENL.

DHepreTudyeckue pecypcbl MUPOBOI'O OKeaHa.

MarnuTHas 06paboTKa BOJIBI.

[IepcnieKTHBEI MCTIOJIB30BaHMS MaJbIX THIPO3JIEKTPOCTAHIMM.

BuOpaunoHHbIe TEXHOJIOTHH.

Pe3onaHCHBIE H3MEPUTENBHBIE METOAUKHU.

Hcnonb30BaHNne BOJHOBBIX IPOLIECCOB B COBPEMEHHBIX TEXHOJIOTUAX (yapHasi BOJIHA).
Hcnonp3oBanne sSBICHUN IEPEHOCA B COBPEMEHHBIX TEXHOJIOIMYECKUX MTPOLECaX.
Teopus B3peIBa. [IpuMepsl ee HCIOIB30BAHMSL.

Cunepreruka. Konnenuus caMmoopranusanmi.

CuHepretuka u YJKOHOMHKA.

Outponus. Uaeu U. Ilpuroxxnna u ux npuMeHeHUe.

Oueprusg. OHTponus. XHUMHYECKUH MOTEHIMad M TEpMOJMHAMHYECKas Teopus
XUMHUYECKOTO CPOJICTBA.

[IpuMeHeHne TEeIUIOBBIX HACOCOB.

DHeprusi 6MOMacCHhl.

SBnenus nepeHoca: AU Qy3usi, TEMIONPOBOIHOCT, BHYTPEHHEE TPEHUE.
DNEeKTPOCTATUIESCKUE TTPUCTIOCOOICHHS U YCTPOMCTBA.

CBs13b (DM3HMKHU C €CTECTBEHHBIMU HAyKaMH.

6. DoHA OLEHOYHBIX CpPeICTB /AJs NPOBeJeHHs TMPOMEXKYTOYHOH aTTeCTaAlluH
o0yyaromuxcs 1Mo JMCHHIINHE

6.1 IlepeyeHb KOMIlETEHUMI H OIl€HOYHbIE CpPeACTBA HMHAUKATOPA [0CTHKEHUS

KOMIIeTeHI M ii
Koo Ilepeuenb mIaHUPyEeMbIX HanmenoBanue
WNHnukatop noctukeHus
Komne- pe3yabTaTOB O0YUYEeHHUS 110 OLIEHOYHOI'O CPEeACTBA
KOMIIETEHLINI
menyuu JUCLUIIIINHE
3Hamb: TecT

3HAHUS OCHOBHBIX 3aKOHOB | YMemb:
- OOBsICHATD OCHOBHBIE
(hm3uKH, HEOOXOAUMBIX IS
OIIK-1 HaOIroaeMble  TIPUPOJHBIE U
pELIeHUs TUIIOBBIX 3a7a4 B
5 | Texnorenmsie SIBIICHUS u
o0yractTu podecCoHaNTEHON SddexThi c TI03HIHH
ACATCIBHOCTH (GyHIAMEHTATBHBIX  (DU3HIECKUX
MIPEJICTAaBICHUM.
-PabGorate C ammaparypoit mist
bu3ngecKux HCCIIEI0BAHUIA.
IIpoBoauTs ¢uznaeckuit

- CoBpeMeHHbIE (U3MYeCKUe

[IpeZCTaBICHUS 00 OKpYKaIoIIeM

eJIOBEKAa COBPEMEHHOM — MHpE.
-OyHnaMeHTaIbHbIe GH3HYECKHE
HIOHATHS; 3aKOHBI 1 SBJICHUS
TPaHULBI UX TPUMEHUMOCTH.
-Hasnavenne u npuHIUITBEL
JIEUCTBUS BaXKHEHIIINX

UJ1-20nk-1 Vcrions3yer usmaeckux MpHOOPOB.

SKCICPUMEHT 51 OLICHUBATH
MOTPEITHOCTh M3MEPEHU.
en1aoemsp:

- Hasrsikom TIPOBEACHUS
(hM3MIECKOro OSKCIICPUMEHTa, B




TOM YHUCJIC IpaBUIIBHO

JKCITYyaTHPOBATh OCHOBHBIE
npubopsl W o0opyaoBaHHE B
COBPEMEHHOU ¢usnueckoit
nmabopaTopuu.

6.2. HIkaabl oeHUBAHUA

IIkana oneHUBaHKUSA TCCTUPOBAHHUS HA 3249€TC

% BBINOJHCHUS 3aJaHUA PesyabTar
50 - 100 3a4TEHO
menee 50 HE 3aUTEHO

6.3. TunoBbie KOHTPOJIbHBIC 3a/IaHUsl WM UHBIE MaTEPHAJIbI

VYka3aHbl B IPHIOKEHUH 1.

7. TlepedyeHb OCHOBHOWH M JONOJIHUTEJLHOI Y4eOHOI JUTepaTypbl, HEOOXOAUMON

OJIA OCBOCHUA JUCIHUIIJIMHBI
a) OCHOBHas JIUTEepaTypa

1.

TamuteikoBa-bymkesuu, W.U. ®usuka: yueonuk. B 2 4. Y. 1. Mexanuka. MonexymnspHas
¢dbu3uKa U TepMoAMHAMUKA. DiekTpudecTBo U MaruetusMm / U. Y. TanuieikoBa-bymkeBuy. —
2-¢ w3m., uchp. — MuHck: Bemmdiimas mkoma, 2014, —303 c. .— Pexum moctyma:
http://e.lanbook.com//.— DBC «Jlauby.

TanuteikoBa-bymkesuy, .M. @usuka : yueonuk. B 2 4. U. 2. Onruka. KBantoBas ¢usuka.
Crpoenune u usndeckue cpoiictBa Bemiecta / M. U. TambeikoBa-bymkesuu. — 2-¢ usm.,
ucnp. — Munck: Bemniimas mkosa, 2014. —232 c.

JlorynoBa, 3. B. Ilpaktukym no ¢usmke : yaedHoe nocodue / 3. B. JlorynoBa. — OMCK :
Owmckmit TAY, 2020. — 87 ¢. — ISBN 978-5-89764-833-7. — Tekcrt : 31eKTpOHHBIH //
Jlaus : snekTpoHHO-0MOaHOTeuHas cuctema. — URL: https://e.lanbook.com/book/136149

0) JomoNHUTEIbHAS TUTEpaTypa
1. Tpodumona, T.1. COopuuk 3a1a4 10 Kypcy ¢uszuku: yued.mocodbue. — M.: Boiciias mkona,

2.

1991. — 303 c.:u.

brnoxuna, M.E.PykoBocTBO kK 1a00paTopHBIM paboTaM 1Mo MEAMIMHCKON U OHMOJIOrHYecKOn
¢u3uku: yue6.nmocodue / M.E.bnoxuna, MI.A. Dccaynosa, I'.B. MancypoBa. — M.: Jlpoda,
2002. — 288 c.:ui.

Bonbkenmreiin, B.C. CoopHauk 3agau no oduiemy kypey ¢usuku / B.C. BonbkeHmTeH. —
CII6.: Kamxublil Mup, 2007.- 328 c.: ui.

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

8. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHHKAIIMOHHOH ceTH
"HHTepHer"
1 Jlekumu mno Dusuke [DNEeKTpOHHBII  pecypc] — pexuM JOCTyna:
https://www.youtube.com/channel/UCoFET4xcduyXFGdAjnWG8yw
2 Jlekumn mo dusuke [DneKkTpoHHBI pecypc] — pexum pgoctyma: https://Ims-
test.gausz.ru/enrol/index.php?id=2745



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

9. MeToanyeckue yKazaHus JUIsl 00y4alOIMXCHA M0 OCBOEHUIO AU CHUIITUHBI
1. ®uzuka: YuebHoe nocoOue 1o BHITOJHEHHIO KOHTPOJIBHBIX paboT [DNeKTpoHHbIH BapuaHTt| /
Cocr. I1. A. Tlpoxonmos, E. A. IIpockypsikoBa. — Tromenn: ['AY Cesepnoro 3aypanbs, 2017. -
125c.

10. Ilepeuyenb MH(POPMALHMOHHBIX TEXHOJIOTHil
1. Onepanmonnas cucrema Windows (JIMIIEH3HOHHO-TIPOTPaMMHOE 00eCIIeYeHHUE)
2. Naket npukmagaeix nporpamm MS Office 2007 (yHuBepcHTETCKAs! TUIICH3HS)
3. BMOC Moodle

11. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUNINHBI

1-23 JlaGopatopusi ONTHUKHM: YCTAaHOBKA JJsi M3MEPEHUs JUIMHBI BOJHBL. JU(paKIuOHHAS
peleTKa, MEeKTPHUYECcKast JJaMIla, MUKPOCKOTI, CTEKIISTHHBIE TJIACTUHBI, MUKPOMETp, BaKyyMHBIH
(GOTOdNIEMEHT, JTaJOHHAS JIAMIIOYKA, ONTHUYECKas CKaMbs, MHKPOAMIIEPMETpP, BOJBTMETP,
MOTEHIIIOMETP, COSTMHUTEIBHBIE TPOBOJIA.

1-24 JlaGopaTopusi DJIEKTPOCTATUKH U JJNEKTPOJUHAMHUKH: aMIIEPMETPBI, BOJBTMETPHI
pa3IUYHBIX BHJIOB, TOTCHIIMOMETDP, BOJBTMETP, aMIIEPMETP, COINPOTHBIICHHE HArpy3Ku
(peocrar), kmou, ucrounuk mnutanus 200 B, manTorpad, peocraT, KItO4Y, 30HJA, UCTOYHHUK
nutanuga S50 B, Tepmucrop, mara3uH CONPOTHUBJIEHUS, TEPMOMETpP, TallbBAHOMETp, KIIIOY,
MOTEHIIMOMETP,  DJEKTpUYECKas IUIMTKA, TAHT€HC - TaJlbBAaHOMETpP, MOTEHIUOMETP,
MepeKIYaTeIb, KoMIac, UICTOYHUK Toka 50 B.

1-18 JlaGopatopust MEXaHUKH U MOJEKYIsSIpHOU pu3uku: [Ipubopsl Mo onpeaeneHro IOTHOCTH
TBEPIOTO Tena (aBTOPCKOE UCTIOTHEHHUE), 10 U3YUYCHHUIO KOJIe0ATEIhHOTO JBMKEHUS (aBTOPCKOE
WCTIOJIHEHHUE), TI0 U3YUEHHIO BPAIaTeIbHOTO JABIKEHHS (aBTOPCKOE UCTIOTHEHUE), TI0 U3YUCHHIO
BpaIaTeILHOTO JBIDKEHHS (ABTOPCKOE HCIIOJIHEHHE), 10 OMPEICIICHUIO SIBICHHS BSI3KOCTH
KHUJIKOCTH, K03()(HHUITEHTA TTOBEPXHOCTHOTO HATSHKCHUS )KUIKOCTH (aBTOPCKOE MCIIOJTHEHHE).

12. Oco0GeHHOCTH OCBOEHHMSI IUCHMIUIMHBLI [JIsi MHBAJMIOB M JIMI C OrpaHHYeHHBLIMH
BO3MOKHOCTSIMHU 310POBbSI

OOyuenne O0O0ydarOLUUXCS C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHM  3/I0pPOBbSl U
HEOOXO/MMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJaNTHPOBaHHOM paboueil mporpammsl ¢
UCIOJb30BAHUEM  CIELUAJIbHBIX METOJO0B OOy4eHUs M JAUJAKTMYECKMX MaTepuasos,
COCTaBJICHHBIX C Y4Y€TOM OCOOCHHOCTEH ICUXO(QHU3UUECKOTO Ppa3BUTHUS, WHIAMBUIYAIbHBIX
BO3MO’KHOCTEH U COCTOSIHUSA 30POBBS TAKUX 00yuaromuxcs (oOyyaromerocs).

B umemax ocBoeHus y4yeOHOM mporpamMmbl JAUCHUIUIMHBL HMHBAaJIMJIAMH U JIMLIAMH  C
OTrPaHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbsl 00€CTIEUHBAETCS:

* U8 MHBAJIUAOB U JIMI] C OrPAaHMYEHHBIMM BO3MOKHOCTSMH 37I0POBbS IO 3pPEHHIO:
pa3MelleHle B JOCTYNHBIX Ul OOy4aroIluXcs, SIBISIOIUXCS CIENbIMU WM CIaO0BUAALIUMH,
MeCTax M B aJalNTHUPOBaHHON (opMme cHpaBOYHOW HH(POpPMAIMKU O PACHUCAHUU YIEOHBIX
3aHATHUH; IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIETO oOyuaromemycs HEOOX0JUMYIO

MIOMOIIIb; BBIITYCK aTbTEPHATUBHBIX (pOpPMATOB METOJUUECKUX MaTepHajoB
(xpynHbIA WpudT UM ayanodaiiisl), UCONb30BaHHE BepcHH caiTa ais ciabouasamux IbC
IPR BOOKS u cneninansroro MmobunsHoro npuioxerus IPR BOOKS WV-Reader (mporpaMmer
HEBU3YaIbHOTO JOCTyMa K HHGOpMAIUK, NpPeAHA3HAYeHHOH JUIsi MOOWJIBHBIX YCTpPOMCTB,
paboTaronux Ha omnepanuoHHoi cucteme Android m i0S, kotopas He TpeOyeT cHenHMaIbHO
0o0y4eHHOTo accucTeHrta, T.K. jJoau ¢ OB3 mo 3peHuto paboTaroT cO CBOUM YCTPOHCTBOM



MPUBBIYHBIM CITIOCOOOM, UCIIOJIB3YS CHEIHATBLHBIC MITATHBIC TPOTPAMMBI JIJISl HE3PSIUUX JIFOJIEH, C
kotopbiMu [IPR BOOKS WV-Reader nmeeT mosiHyt0 COBMECTUMOCTB);

* Ui WHBAIUJIOB W JIMI[ C OrPAHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBBSI TIO CIYXY:
HaJJIeXKAIUMH 3BYKOBBIMU CPEICTBAMH BOCIIPOM3BEIeHNE HHPOPMAITUH ;

* Ui WHBAIMJOB W JIMI[ C OTPAaHWYCHHBIMH BO3MOYXHOCTSMHU 3JI0OPOBBS, HMEIOIINX
HapYIICHUST OIMOPHO-/IBUTATEIILHOTO arrapaTta: BO3MOXKHOCTh OECHpPEISITCTBEHHOTO JOCTYyIa
oOydaronuxcs B y4eOHbIC TTIOMEIIICHUS, TyaJeTHBIC KOMHATHI U JIPYTHe TIOMEIIeHUsT Kadenpsl, a
Tak)Ke MPeObIBAaHNE B YKA3aHHBIX  MTOMEIICHUSX.

OO6pazoBaHue 00y4aIONIUXCSA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbS MOXKET OBITh
OpPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOy4aIONIUMUCS, TaK U B OTICIBHBIX I'PYIIaxX WIH B
OTJICTBHBIX OPraHU3aINSX.
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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
Bonpocul k 3auemy
KoMnemeHyuu
1. Mexanudeckoe ABUXKeHUE. BUIbI MEXaHUYECKOTO JIBHIKCHHS.
2. CKOpOCTB M YCKOPEHHE TPH TIOCTYIATEIBHOM H BpalaTeIbHOM
IBIKEeHUSIX. CBSI3b MEXy JUHEWHBIMHU U YTJIOBBIMU
XapaKTEPUCTHUKAMH.
3. Cunbl. Bunst cuit. 3akonsl HeroToHA.
4.  Wmnynbc. 3aKOH cCOXpaHEHUs UMITyJbca. MOMeHT cuiibl. IHepuus Toukw,
tena. Teopema LTelinepa.
5. OcHOBHOE ypaBHEHHE TMHAMHKHU BPaAIIaTeIIbHOTO JBYKCHHUSI.
6. KonebaTtenpHOE IBMKEHUE, €T0 XapaKTEePUCTUKU. BBIHYKIEHHBIE
kosnebanus. PezoHanc.
OIIK-1 7. PaGota, MOLIIHOCTD, SHEPTHSL.
Crniocoben 8. [Tonnas sHEprus. 3aKOH COXpaHEHUS YHEPTUH.
pelarhb 9. Mexanndeckre BOJTHbI. Buipl BOIH. YpaBHEHHE BOJIHBI. AKYCTHKA.
THIIOBEIE 10. T'mapoasdpoamHamuKa.
3a1a4n 11.  Ocnosusie nonoxenust MKT. OcnoBHoe ypaBHeHne MKT.
npodeccuonan | 12.  UneanwHsiil ra3. YpaBaenune MenneneeBa — Knaiinepona. M3omporieccsl.
bHOM 13. TepmomuHamudeckue mapameTpbl. BHyTpeHHsst sHeprus. Temnora u
NeSITeTFHOCTH | paboTa.
Ha OCHOBE 14. 1,2 3akousl TepMoguHamMuku. OOpaTuMbie 1 HEOOpaTUMbIE TPOLIECCHI.
3HaHUU KIIJ.
OCHOBHBIX 15.  CaoiicTBa XUAKOCTEH, KAMUIUISPHBIC SBICHHUS.
3aKOHOB 16. Kpucramisl, nedeKThl KpUCTAIIOB, TEIJIOEMKOCTh TBEP/BIX TEII.
MatemaTtuueck | 17.  DnekTpuyeckuil TOK B MeTaiaxX, B MOJYIIPOBOJIHUKAX, B 3JICKTPOJIUTAX.
UX 18.  Dnekrpocraruyeckoe IoJie, ero XapakTepucTuku. 3akoH Kynona.
ecrecTBeHHbIX | Teopema ["aycca.
HayK C 19. TIpoBOAHUKH B MEKTPOCTATUYECKOM TOJIE. DIEKTPOEMKOCTh
MIPUMEHEHHEM npoBoAHMKa. KoHAEHCATOPHI.
unpopmanuon | 20. usnextpuku. [longpuzanus qudneKTpukoB. Buapl nonspuzanuu.
HO- JysnexTpuueckas MpOHUIIAEMOCTb.
koMmyHukaiu | 21.  Ilonstue comportusiienus. 3akoH Oma s y4acTKa LEeTu.
OHHBIX 22. 3axon Oma s uenu, cogepxanieid 3JC. TernnoBoe aeicTBUE TOKA.
TEXHOJIOTUI 3akoH Jlxoyns — Jlenua.

23.  IlomynpoBoAHUK U €ro cBoicTBa. Bubl mpoBOIMMOCTH
HOJIYIIPOBOIHUKOB.

24.  DneKTpUYecKui TOK B ra3ax.

25.  MarHuTHO€ 10JIe, €r0 XapaKTepUCTUKU. 3aKOH AMIepa.

26.  JlelicTBMe MarHUTHOTO TOJIsl HA MPOBOJHUK U 3apsf, cuia Amrmepa u
cuna Jlopenua.

27. BermecTBO B MArHUTHOM T10JI€, TMAMarHETHKH, apaMarHeTHKH,
(beppoMarHeTuKy.

28. WNunyxuus [IMII. 3akon buo — Caapa - Jlanuiaca.

29. DOnexrpomarnutHas nHaykuusa. Camounnaykius. Oneitel @apages.




NHAYKTUBHOCTD.

30. IlepeMeHHBIH TOK, SJIEKTPOMArHUTHBIE KOJICOAHUSI.

31. Ortpaxenue u mnpenomicHue cBera. [losHOoe oOTpaxkeHwe U
UCTIOJIb30BAHUE 3TOTO SBJICHUS B ONTHUECKUX MPUOOpax.

32. Hnrepdepennus cBera. Micnoap30BaHUE TaHHOTO SIBJICHUS.

33.  JIudpakuus ceera. Judpakunonasiii cektp. AudpaknnonHas penieTka.

34.  ucnepcus cBeta. Crnextpbl. CrieKTpaIbHBIN aHAIU3.

35. [lornomenue cBera. YIpTpaduoIeToBOE U yIbTPAKPACHOE H3ITYUCHHUS.

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

37.  KBaHTOBBII MexaHU3M U3Ty4eHUs (TorionieHus ) ceera. ®opmyiia

[Inanka.

38.  ®oronsl. Dotordhdext. YpaBHeHne DitHIITeHHA 1715 PoTOdhDeKTa.

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

40. Jlromunecnennus. [Ipasuno Crokca. 3akoH Basuiosa.

41. PeHTreHoBcKo€ U3Iy4eHUE, ero Gu3nyecKue U ONoJIOrnyecKue

CBOMCTBA.

42. JlazepHOe U3JIy4eHHUE, ero GU3NIECKUe U OMOJIOTHIECKIE CBOMCTBA.

43. CocraB u cTpoeHHe s/pa. SnepHbie peakiny.

10.
11.
12.
13.

14.

HpnMeprle 3a1a4YM Uil MOATOTOBKH K 3a9€Ty

HukenunoBas mpoBosioka aauHO# 100M wm 1mmomaapio 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 MOCIIECIOBATEIIHHO.
Cuna Toka menu |= 1 A. OnpenenuTs CONMPOTHBJICHUE IICTH, HAMPSHKEHUE HA KaKIOM
MTPOBOJTHHUKE U TIOJTHOE ¥ TIOJTHOE HAMPSHKEHUE BCETO yJacTKa IeTIH.
Kakyio paboTy coBepimiaeT »3JeKTpoAaBuTraTeNib 3a 1 4, eciaM CWia TOKa B IENHU
anekTpoaBuraress 5 A, HanpsikeHue Ha ero kiemmax 220 B? KITJ nsurarens 80%.
Nmeercsa snexkTtpuueckas Jiamma, paccuvTaHHas Ha TOK MoinHocThio 100 Bt. EskegHeBHO
JamIia TopuT B TeueHue 6 4. Halitu paboty Toka 3a omuH mecsn (30 gHE#H) U CTOMMOCTh
n3pacxooBaHHOU dHeprun npu Tapude 30 k. 3a 1 kBt u .
[Toe3n yepe3 10 ¢ mocne Havana ABMKEHUs mpuoOperaer ckopocth 0,6 m/c. Uepes kakoe
BpeMsl OT HaJaJia IBI)KEHUS CKOPOCTh MO€3/1a CTaHeT paBHa 3 m/c?
Cuna 60 H coobmaer Teny yckopenue 0,8 m/c®. Kakas cmma coobmur 3TOMY TeEILy
yckoperue 2 m/c??
Kakoe koiam4ecTBO BelIecTBa COJIEPKHUTCS B Taze, eciu npu gaBieHuu 200 xlla u
temriepatype 240K ero oo6sem paBen 40 n?

Kaxoit MarHuTHBIN NOTOK BO3HUKAET B KOHTYpe MHAYKTUBHOCTBIO 0,2 MI'H mipu cuie Toka
10 A?
Haiitu KIIJI ppruara nomnumaromiero rpys maccoir 500 kr Ha BbICOTY 4 MeTpa, eciu
3aTrpayeHHas pabora pasHa 25 000 [Ix.
Paccuwnraiite paboTy nebeaku npu noabeme OpeBHa Maccoit 120 kr Ha BBICOTY 3 M.
Haiigure Bec rpy3a o0bemMoMm 5 M® ¢ IUIOTHOCTBIO npeecuHbl 800 Kr M.
[TepByto TOJIOBHHY BPEMEHHU CBOETO JABM)KEHHUS aBTOMOOMJIb JBUTAJICSA CO CKOpocThio V1=80
KM/4, a BTOpPYIO TMOJIOBUHY BpEMEHH - cO cKopocThio Vo=40 km/u. KakoBa cpemHss
CKOPOCTb V JBMIKECHHUS aBTOMOOMIIS?
Teno manaet ¢ BeicoThl h = 19,6 M ¢ HavanbHO# ckopocThio Vo=0. Kakoii myTh mpoiieT Teno
3a epByto u nocieanow 0,1 ¢ cBoero ABMKEHUS?
Komneco Bparaercst ¢ yrimoBbIM yCKOpeHUEM 2 paz(/c2 . Uepes Bpems t = 0,5 c mocne Havana
JBUKEHUS TIOJTHOE YCKOpeHue kojeca a=13,6 cm/c? . Haiiti pamuyc R xoneca.
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[Ilapuk BCIUIBIBAET C MOCTOSHHOM CKOPOCTBIO V B KHMJKOCTU IUIOTHOCTh KOTOpOH B 4 pasza
0oJIbIIIe MJIOTHOCTH MaTepuala Imapuka. Bo ckonbko pa3 cuna tpenus F.p, neiicTByromas Ha
BCILTBIBAIOIINN MIAPUK, OOJIBINIE CHITBI TSDKECTH MQ, NEHCTBYIOMIEH Ha 3TOT MAPUK?

Ha koHIlax BepTUKaJIBHOTO CTEP>KHS YKpeIwieHbl ABa rpy3a. LleHtp Macc 3tu rpy3oB
HAXOJUTCSI HI)KE CepeMHbI CTepKHSA Ha d=5 cm. HaliTu anuHy crepkHs, €ciu W3BECTHO,
9TO TEPHOJ MAaJBIX KOJEOAHWH CTepXKHS C Tpy3aMH BOKPYT TOPHU30HTAIBLHOW OCH,
MPOXOAIIEH uepe3 ero cepeauny, 1=2 C. Maccoii CTepHsl 0 CPaBHEHHUIO C MAacCOil rpy30B
npeHeOpeyb.

Haiitu yrimoByro CKOpPOCTh: @) CYyTOYHOTO BpallleHUs 3eMJI; 0) 4acoBOM CTPENKHU HA yacax;
B) MUHYTHOM CTPEJIKM Ha 4Yacax; I') UCKYCCTBEHHOIO CIIyTHHKa 3€MJIM, JBHXKYIIETOCS IO
KpyroBoil opbute ¢ mepuonom BpamieHus T = 88 muu. KakoBa nmHelHas ckopocTb V
JBIKEHUSI 9TOTO MCKYCCTBEHHOTO CITYTHHKA, €CJIM M3BECTHO, YTO €r0 OpOMTa pacIioioKeHa
Ha paccrossHUM h = 200 kM OT MOBepXHOCTH 3emin?

Touka ABMKETCS MO OKPYKHOCTH pamuycoM R = 10 ¢cM ¢ MOCTOSTHHBIM TaHTE€HIIMAILHBIM
ycKopeHHeM @ HailiTu HOpManbHOe ycKopeHue a, Touku depe3 t=20 C mocie Havaia
JBUKEHUSI, €CIIM U3BECTHO, YTO K KOHILY MSATOTO 000pOTa MOCIe Havaia IBHKCHUS JIMHETHAs
CKOPOCTh TOUKHM paBHa v=10 cm/c.

K nutu noasemen rpy3 maccoit m = 1 xr. Halitu cuny HatsbkeHust HUTH T, €ClIM HUTH C
TPY30M: MIOJTHUMATh C YCKOPEHHEM a =5 M/c%; OTYCKaTh C TEM K€ YCKOPEHHEM a = 5 m/c?,
Baron maccoit m = 20 T. ABMKETCS paBHO3aMEICHHO, UMesl Ha4allbHYI0 CKOPOCTh Vo = 54
KM/9 1 yckopenue a = -0,3 M/c?. Kakas cuia topMmokenus F neiictByer Ha Baron? Yepes
kakoe Bpems U Baron ocranoButcsa? Kakoe paccTossHue S BaroH mpoiaeT 10 OCTaHOBKHU?
HeBecomplii 010K yKpeIUIeH B BEpIIMHE JIBYX HAKIOHHBIX IUIOCKOCTEH, COCTaBIISIOIIMX C
ropu3oHTOM yriabel 30° u 45° T'mpu 1 m 2 oauHAKOBOM Macchl My = My = 1 Kr COeAUHEHBI
HUTBIO U IEPEKUHYTHI uepe3 O0sok. HaiiTu yckopeHue a, ¢ KOTOPhIM ABMXKYTCS TUPH, U CUITY
HaTsokeHus HUTU 1. Tpenuem rupb 1 U 2 0 HaKJIOHHBIE IJIOCKOCTH, a TaKKE€ TPEHHEM B
0JI0Ke mpeHeOpeyb.

YenoBek maccoit m; = 60 kr, Oerymmuii co CKOPOCTBIO Vi = 8 KM/4, JOTOHSCT TEICKKY
Maccoi My = 80 Kr, ABMXKYIIEHCS CO CKOpPOCThIO Vo = 2,9 km/4, u BckakuBaeT Ha Hee. C
KaKoi CKOpocCThIO U OyneT aBurarbcs Tenexka? C Kakoil CKOPOCTHIO u’ Oyner ABUrarbcs
TEJIe’KKa, €CJIM YeJIOBEK Oexal eil HaBcTpeuy?

Kamenn Maccoit 0.5 kr, mpuBSI3aHHBIM K BepeBKe IMHOM =50 cM, paBHOMEPHO Bpalaercs B
BEPTUKAJIBHOW TIOCKOCTU. HatskeHue BepeBKM B HU3LIEH Touke okpyxHoctn T=44 H. Ha
KaKyl0 BBICOTY MOJHHMMETCS KaMEeHb, €CJIM BepeBKa OOpbIBaeTCS B TOT MOMEHT, KOI'/a
CKOPOCTb HallpaBJIeHa BEPTUKAJIBHO 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
KuHeTH4eckyro sHepruro Wy Oyner umeTh Auck dyepe3 BpeMs t = 5 C mocie Hayana qeicTBus
CUIIbI?

HNonuzanmonnsle cuetunku ['eiirepa-Mroiiepa UMEIOT U B OTCYTCTBHE PaJMOAKTUBHOTO
npemnapata omnpeneneHubiit "Gon". [IpucyrcTBue GpoHa MokeT ObITH BBI3BAHO KOCMUYECKUM
W3JIy4YeHUEM WJIU PaJMOaKTUBHBIMU 3arps3HeHusMu. Kakoil Macce pagoHa COOTBETCTBYET
¢oH, narouii oTopoc cyeTyrka 3a S c.

IMIpoueaypa oueHuBaHus 3a4eTa
3ager mpoxoauT B ¢dopMme TecTHpoBaHHs ¢ wucnosibzoBaHueM OWMOC Moodle B

COOTBETCTBHUU C Fpa(I)I/IKOM HpOMC)KYTO‘-IHOI‘/’I aTTCCTallu. O6y‘-laIOIJ_II/II7105l JOITYCKACTCA K
HpOMC)KyTO‘-IHOﬁ aTTeCTalunu (3aquy) o AWCHUIUIMHE IIPU YCJIOBUH TOCCIICHUA 3aHATHH U
YCHICIIHOTO BBIITOJIHCHHUA TCKYIICTO KOHTPOJIA B TCUCHUC CEMECTPA, KOTOPOC BKIIFOYACT:

—HOJIOXKUTCIIbHBIC OLICHKU 3a IMMPOMCIKYTOUYHBIC KOHTPOJIbHBIC pa60TBI;
— YCIICUIHOC COGGCG,Z[OB&HI/IG o T¢MaM, BLIHOCUMBIM Ha CaAMOCTOSTCIIbHOC U3YUCHUC,
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B npoTtuBHOM ciyyae oOyyaromiuiicss He TOIyCKaeTcs K IMPOXO0XKIACHUIO TECTOBBIX 3aJaHMi, 110
IIOJTHOW JIMKBUAALMY BCEX 3a0JKEHHOCTEH.

Tect B cucteme Moodle Bkiitouaet 30 BOIIPOCOB, B CIy4ailHOM MOPSAKE BHIOPAHHBIX W3
Oanka BompocoB. OOydaromemycs MpPeZOCTaBISAETCS 2 IMOMBITKM HPOJOJDKUTEIBHOCTBIO 45
MHUHYT KaXKJas

Kputepun onenku 3a4yera

Onenka «3aureno/He 3a4TeHO» BBICTABISETCS CHCTEMOW aBTOMATHYECKH COTIIACHO
IIKaJIe OLIEHMBAHMS TECTUPOBAHUS Ha 3a4eTe.

Omnenka «3auTeHO» BBICTABIISIETCS, €CIIM HAWMIyYIlasi TMOTBITKA PEIICHUS TECTHPOBAHUS
XapaxkTepu3yercs pe3ysabraroM He Huxke 50%;

Omnenka «He 3auTeHO» BBICTABISETCS, €CIM PE3Y/IbTAaT HAWIYUYIICH TOMBITKA PEHICHUS
TECTUPOBAHUS XapaKTepu3yercs pe3yiabTatoB MeHee 50%.

BOHpOCbI AJIA coﬁecenosa}mﬁ Mo TeMaM, BbIHOCUMbIM Ha CAaMOCTOATEC/IbHOC oﬁyqenne

Bonnoseie niporieccsl. [IpogonpHbIe U TOTIEpEYHBIE BOTHBI.

JlnvHa BOJIHBI, HHTEHCUBHOCTh, YPaBHEHNE BOJTHBI.

3ByK, HH(]paA3BYK, yABTPa3BYK, XapaKTEPUCTHUKH 3BYKA.
Hcnonp3oBaHne akycTUUECKUX BOJIH. KOrepeHTHbIE BOJIHBI.
OTtpaxeHue 3ByKa.

DJIEMEHTHI ClIEHUaTbHON TEOPUU OTHOCUTEIBHOCTH.

Ctpoenue XuaKocTeil u TBepabiX Teia. OCOOEHHOCTH WX CTPOCHUSI.
BryTrpeHHee MoneKyIsspHOE JaBICHUE B )KUIKOCTH.

®da3oBbIe TPEBpALCHUS.

Hacpimennsiit nap. JlaBieHue HaCBIIEHHOTO Tapa.

Kputnueckas remreparypa. AGCOTIOTHAs, MAKCUMallbHasl, OTHOCUTENbHAS BIaKHOCTbD.
Touka pocsl.

[InaBnenue n kpucrammsanus. Bosronka.

2-e Ha4aJ0 TePMOJUHAMUKHU. DHTPOTIHSL.

3-€ Ha4aJ0 TePMOIUHAMUKH.

DNeKTPOMarHUTHAsE MHAYKIUS. DIEKTPOMAarHUTHBIE KOJIeOaHUsl.
CBoOo1HBIE U BBIHYKJIEHHBIE KoJiebanus. [lepeMeHHbI TOK.
Tpaunchopmaropsl. Toxu Dyxko.

Camounnykuus, 9/1C, ”HAYKTUBHOCTb. Y paBHeHUs] MakcBeiia.
3akoH Mauroca.

Bpamienue niuockoctu KosiebaHuii MoJIIpu30BaHHOrO cBeTa. [IpuHIMN AeiicTBHS MOIsIpUMeTpa.
DIIeMEHTapHBIE YACTULIBI, UX XapAKTEPUCTUKH.

Jyanu3m CBOMCTB MUKPOYAaCTHL]

IIpouenypa onennBanus codece0BAHNS

CobecenoBanue MpoOBOAUTCS B (popMe WHIMBUAYAILHOTO OIMpoca s ONpeAeTeHUs
YPOBHSI OCBOCHHOCTH OOYYAIOIIMMUCS TEM, BRIHOCHMBIX Ha CaMOCTOSITENIbHOE m3ydeHue. Kak
MpaBUIIO, coOeceToBaHNe MPOXOAUT Ha KOHCYAbTaluu. [IpenoiaBarens 3apanee mpeaynpeskaacT
oOyuJaromerocs 0 Cpokax MpoBeACHUS coOeceJoBaHMs, TPEOOBAHUAX K MOATOTOBKE MaTEpPUAJIOB,
3HAKOMHT C BOTIPOCAMH K COOECEOBAHHUIO.

OTBeT Ha BOMPOC CUUTAETCS MPABWIBHBIM, €CIM MO CBOEMY COACPKAHUIO MOJHOCTHIO
COOTBETCTBYET 33aJaHHOMY BOIPOCY, COJEPKHUT BCE HEOOXOIMMBbIC TeopeTHdeckue (PakTol U



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

Kpurepun onenkn codecenoBanus
ITo pe3ynbraTram cobecenoBaHus 00yJarOIEeMyCsl BBICTABIISICTCS OILICHKA:

«3auTeHoy», eciii O0ydarolUiicsi OTBETHUJI Ha BCE MPEUIOKEHHBIE BOMPOCHI, MOKa3aB
XOpOIllMe 3HAHWS [0 HW3YYCHHOW TeMe, MPOJIEMOHCTPUPOBAT BJIQJCHUE MATEPUAIOM II0
TCOPECTHUYCCKHUM BOIIpOCaM M MNPAKTHYCCKHUM 3aJJaHUAM I/I/I/IJII/I J0IMYCTUJII HECYHICCTBCHHBIC
HETOYHOCTH/OIINOKH ITPH OTBETE;

«He 3autreHo», eciu OO0y4arolmMiCS OTBETUJ HE HA BCE MPEJIOKEHHBIE BOMPOCHI,;
MPOJEMOHCTPUPOBATl HEMOJHOE BIAJCHHE MaTepHajioM TI0 TEOPETHYECKUM BOIPOCaM U
MPAKTUYCCKUM 3aaHUAM U JOIIYCTUI HECKOJIBKO CYIICCTBECHHBIX OIInO0K IIpu OTBETC.

3agaHusA )i KOHTPOJIBLHOMH padoThl

1. Tloe3g maccoit m = 3 -10% kr JIBIDKETCS C HadaJlbHOM CKOpOCThIO V = 40 KM/4.
OnpenenuTth CPeHIOI CHITY TOPMOXKEHHS, €ClIM  T0€3/] OCTaHABIMBAETCs 3a Bpems t = 1 MuH
20 c. (416 xH)

2. Ilon neiicTBMEM KaKOW CHUJIBI TSTW aBTOMOOWIb Maccod m = 3 T Oyner ABurarbes: 1)
paBHOMEpPHO, 2) ¢ ycKopeHuem a = 1 M/c?? [IpunsaTe cuny Tpenus, pasaoit 0,1 Beca aBToMoOUIIS.
(2,94 xH; 5,94 xH).

3. CranpHOM TpOC MOABEMHOTO KpaHa BblAep:kuBaeT cuiy HatsbkeHus T = 5 xkH. Kakoi
MaKCUMaJIbHBIN IPy3 OH MOXKET MOIHATH ¢ YCKOpeHueM a =1,5 M/c?? (442 xr).

4. T'yceHWYHBI TPAKTOp TSHET 3a COOOW MPHUIEH MO CHETy ma Mojo3bsix. OnpeaenuTsb
cuny F T1arm Ha Kproke TpakTopa, €Cld OH JABMXKETCS ¢ YycKopeHueM a = 1,84 M/’
Koaddumment tpenus monosseB o cHer p=0,06. Macca mpurnenna m =3 T. (7,3 kH).

5. OnpenenuTh CKOPOCTh BaroHa Maccod m = 25 T K Hadally TOPMOKEHHS, €CIU OH
OCTaHaBJIMBACTCS 3a BpeMs t = 2 MUH 1o aericTBueM cuiibl Tpeaus F =4 kH. (19,2 m/c).

6. OnpenenuTh YCKOPEHHE a, KOTopoe coodmiaeT Barony cmwia F = 90 kH. Macca Barona m
=18 1. Koadppuument tperns p = 0,05. (4,5 m/c?).

7. Onpenenuth cuiy HaTsbDkeHUs T kaHata mpu moabeMe judTa maccoir m =1500 kr c
yekopenuem a =1,8 m/c?. (17,4 xH).

8. BaroH ABIDKETCS PaBHO3AMEUICHHO ¢ yCKopeHHeM a = - 0,5 m/c’. HauanpHas CKopocTh
BaroHa vg = 54 kM/4. Uepe3 CKOIBKO BPEMEHU BaroH OCTAHOBUTCS U KaKOW MyTh MPOUIET 10
octanoBku? (30 c; 225 m).

9. CranpHas mnpoBoJOKa BbiAepkuBaeT cuiay Harsbkenus T = 44 kH. C kakum
HauOONBIIUM YCKOPEHUEM MOXXHO MOAHATH Tpy3 Maccod m = 390 kr. moJBemIeHHBI I
Ha 9TOH MPOBOJIOKE 4TOGH OHAa IpPHU TOM He pasopsanack (1,46 m/c?).

10. OnpenenuTh CKOPOCTh, KOTOPYIO MOJYy4YuT noe3n yepes t =30 c¢ mocie Havana
IBIDKEHUs, eciau kodpduuuent tpenus p = 0,02. Macca moesma M=5-10° xr, cuna Tarm
naposo3sa F =1,65 MH. (4,02 m/c)

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

12. Onpenenuth CUIly TSATH Ha KPIOKE TPAKTOpa, €CIU YCKOPEHHE, C KOTOPBIM TPaKTOp
Bener npuren, a = 0,2 m/c?. Macca npunena m = 0,5 1, conporusnenue apwxennto F = 1,5 kH
(1,6 xH)

13. IlepneHAUKYISIPHO K CTEHKE COCYJa JIETUT YaCTUI[A MACCOU m=4,65-102% kr
co ckopocthio V=600 M/c. OnpenenuTb MUMIYJbC, MOJYYCHHBIH CTEHKOW NpU YIPYrom
COYIJAapE€HUH YaCTHULIBI. (5,5-10'23 HC)



14. apux maccoit m =200 r, ABUrasicb rOPU30HTAIbHO, YAapHUJICS O CTEHKY H
npu 3ToM coobmua et umnynsc cuibl [ =FAt = 4 Hc. Onpenenuts CKOpOCTh IIapuka B
MOMEHT yaapa. Yaap cuutath abcomtorHo ynpyrum. (10 m/c)

15. Onpenenuth Cuily TATOTEHHUS JIBYX COINPHUKACAIOMIMXCA MEIHBIX WIAapOB Pajuycom
R= 1 M kaxzsiii. [lmotHOCTH Mean p =8,9-10° kr/m*. (23,1 mH)

16. Onpenenuth yckopeHue cBoboaHoro mnajgeHus ten Ha Jlyne. [Ipunsars paguyc JlyHsr
R = 1740 kv, maccy ee m = 7,33-10% kr. (1,61 m/c?)

17. Kakoe Hanpsi)keHHE BO3HUKAET B CTAJbHOM TPOCE CEUEHUEM S =7,1 cM?
npu NOAbEME KJIETU C  YIJIEM Maccoit m =1,5 T ¢ yckopenueM a =366,8 m/c’.
(790 Mlla)

18. ABTOMOOMIb Maccoii M =3 T OCTaHABIWBAETCS MPU TOPMOKEHHUH 3a Bpemsa t = 8 c,
npoias paBHO3amemseHHO nyTh s = 50 M. HaliTu HayanbHYyI0 CKOPOCTh aBTOMOOUISA U
cully TpeHus npu topmoxenuu. (12,5 m/c; 4,68 kH).

19. Msiy yman co ckopocThio V=20 M/C U, yIapUBIIUCh O MOCTOBYIO, OTCKOYUJ BBEPX,
IIpU 3TOM CKOPOCTh €ro craiga v =15 m/c. Onpenenuth W3MEHEHHE MUMIyJIbca Ms4a, €CIU
MOTepU KMHETHYECKOoM aHeprum cocrasisitor T=8,75 Ix. (-3,5 kr-m/c)

20. Tpaktop benapycs maccoir m =3340 kr ABMIKETCS MO BBIMYKIOMY MOCTY CO
CKOPOCThIO V =9 km/4. Onpenenuts cuily JaBJIE€HUS Ha MOCT B BEpXHEH ero yacrtw,
€Cliu paauyc KpuBu3HBI Mocta R=146 M. (32,6 kH)

21. lap maccoit M = 1 Kr ABHUXKETCSA MEPNEHAUKYISIPHO CTEHE CO CKOPOCTHIO VL =10
M/C 1 OTCKakuBaeT 0e3 motepu ckopocT. ONpenenuTh CUTy B3aUMOAEHCTBUS 11apa cO CTEHOM;
Bpems B3aumoaernctBus t = 0,2 c. (-100 H)

22. Jlns moamema 3epHa ma BbicOTy h =10 M ycTaHOBHJIM TpaHCHOPTEP C MOTOPOM
MornHoCcThI0O N = 4 kBT. Onpenenuth K. M. . YCTAaHOBKH, €clu 3a Bpems (=2 4 moaHsATO
3epHO Maccoid M=40 T (10%)

23. OnpenenuTh MOIIHOCTH JBUTATelNsI, eciim OH 3a Bpems t =10 u momaetr B Oak
BOJIOHANOPHO# Oamuu Ha BeicoTy h=20 M Boay o6semom V= 20 M. K. o oo YCTaHOBKH
80%. (136 Br)

24. 3emcHapsana 3a BpeMs t =1 mMuH. mepemeniaer rpyHT oowsemom V= 1000 M,
CKOJIBKO SHEpPrHH 3aTpaunBacTcs Ha mepeOpocky 1 M° TpyHTa, eciu BO BpeMst paGOTHI
JIBUTATEIS 3eMCHaps pa3BuBaeT MonHocTh N=5,12 MBt1. (307 x[Ix)

25. JleGenka skckaBaropa 3a Bpems t = 10c mogHuMaeT KOBII ¢ 3emMiieid Ha BbicoTy h =20
M. OnpenenuTs MOIIHOCTb JBUTATeNel, KOTOpbIE PUBOJAT B IBWKEHUE JI€0E/IKY, €ClIU K. IL T M
=50%. Macca xoBiiaczewieli m=251. (61,2kB1)

26. OnpenenauTh CcHIYy JaBJIeHUs aBTOMOOMJIA Macco M=5T Ha MoOCT B
BEpXHEH ero wyactu, eciaum paauyc KpuBu3Hbl Mocta R=100 M. CkopocTh IBUKEHHUS
aBToMOOMIISI V=36 KkM/4. (44,1 kH)

27. Onpenenurts paanyc KpUBU3HBI MOCTa, 10 KOTOPOMY JBHKETCSI aBTOMOOUIIb Maccoi m =
3 T co ckopocThio V =18 kM/u. Cuia gaBieHHs] aBTOMOOUIIS HA MOCT B BepXHeil ero vactu F
=26,4 xkH. (25 m)

28. Kakyro MMHUMAaJIbHYIO CKOPOCTb B TOPH30HTAJILHOM HAIPABJIEHUU CJEAYEeT COOOIINUTD
Tey, HaXOJAIIEMYCsl Ha TIOBEPXHOCTH 3eMJIM, YTOOBI OHO CTalo CIyTHUKOB 3emuu? IIpuHATH
pamuyc 3emmu R=6400 kM, Maccy m= 6-10* kr. (7,9 km/c)

29. HckyccTBeHHBI CHYTHMK oOpamiaercss BOKpPYT 3eMild IO KpYroBoil opOute co
CKOpPOCTBIO V = 6,5 kM/c. OnpeaenuTs BHICOTY CIIYTHHKA HaJ MOBEpXHOCTHO 3emiu. [IpuHATH
pammyc 3emn R=6400 kM, maccy m=6-10° kr. (3060 km)

30. OnpenenuTh IEHTPOCTPEMHUTENIBHOE YCKOPEHHE, ABWKYILErocs MO KpyroBoW opbute
HCKYCCTBEHHOTO cmyTHHKa 3emiu Ha BbicoTe h =200 km Hax 3emueit. [IpunsaTs maccy 3emun m
=6-10** kr, pamuyc R= 6400 xm. (9,19 M/c)

31. OnpenenuTs TUHEHHYIO CKOPOCTh ABMKEHUA 3emiau Bokpyr CoisHna. Tpaekropuro
JIBH)KEHUSI CUUTaTh, KpyroBoii. Macca Connuma m=2- 10% «r, a paccTtosiHue OT 3eMJH J10
Connna R=1,5-10*" m. (29,8 kw/c)



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

33. Omnpenenuts 4acTOTy BpaIleHUs SIKOPs MOTOpa, pazBuBaromiero Momuocts N = 1,5 kB,
eciIM MOMEHT CHJIBI M, zeifcTByrommit Ha sikopb paser 8 H M. (29,8 ¢¥)

34. MaxoBoe KOJIeco ¢ MOMEHTOM HHepii J = 300 Kr*M BpAIIaeTcs ¢ 4acTotoii N = 25 ¢,
Kaxoil TopMO341111ii MOMEHT HaJI0 IPUJIOKHUTH K KOJIECY, YTOObI OHO OCTAaHOBWJIOCH 4epe3 t =1 MuH
nocsie Havana Topmokerns?  (-785 Hwm)

35. Iuck maccoit M =2 Kr KaTurcs 0e3 CKOJIKEHUS M0 TOPU3OHTAIBLHOM IUIOCKOCTH CO
CKOPOCTBIO U = 4 M/c. HaliTi KUHeTHYeCcKyro 3Hepruro Jucka. (24 JIx)

36. Juck pagrycoM R =20 cM 1 Maccoil M= 5 kr Bpamaercs ¢ 4acroToil N = 10 ¢™.
Kakoii TopmMo3sIuii MOMEHT cieyeT NPUIIOKUTh K TUCKY, YTOObI OH OcTaHOBMIICA yepe3 t =5 ¢
nocie Hayana Topmoskenust? (-1,26 Hwm).

37. Onpenenuth Maccy ComnHIIa, 3Hasi CKOPOCTH JBMKEHHUSI 3eMJIH TI0 opoure v=30 Kw/C.
Jlviametp opourst Sevum prrsits pasb d=3 - 10'kv. (2-10%kr)

38. Jluck Maccoit M= 15kru pamaycoM R=20cM Bparaercs o ueepip ¢ dactoroit N=10¢" Yepest
=5 ¢ mocie Havara TOpMOKEHHs MCK  ocTaHoBrics. Haitmi moment M topmossiniel cwibl.  (-3,77 Hwm)

39. OnpenerTs YacToTy BpaITISHHST MAXOBOTO Kojleca B BUJIE CIUIOIIHOTO Jicka pamaycoM R=10 cM 1 macooit
M =35 KT, €ciM o1 JISVCTBAEM TOpMO3siITero MomeHTa M =-2 H * M OH OCTaHOBWICATIO WICTEYEHHM BpeMeHd t=
5¢.(63,7¢Y

40. OnHOPOIHBII CTepYKEHB Macook MF1 K 1 yIHO# | =1 M MOYKET Bpalliarscst B TOPHBOHTATBHOM TIOCKOCTH
BOKPYT BEPTUKAUTHHOM OCH, IIPOXOIAIEH Yepes €ro ceperivHy. Kakoe yryioBoe YCKOpPEHHE MOTYUHT 3TOT CTepyKEHb I0]T
JerictereM Bpararorero movenra M=0,1 H-m? (1,2pa,u/cz)

41. JTuck pammycom R=20 cM 1 Maccoii M =5 kr Bpamaercs ¢ yactotoii N =8¢ okoo ocw,
MPOXOALIe uepe3 LEeHTp AKcKa MEepHeHAUKYISIPHO ero miockoctu. Ilpu TopMokeHHH IHUCK
OCTAHOBWJICS 10 McTeYeHUH BpeMeHH t =4 c¢. OnpenenuTb MOMEHT CHJIbI IPH TOPMOKEHUH M.
(-1,26 H-m)

42. CnmomHoM auck paguycoM R =15 cm m Maccoit m = 2 Kr Bpamaercs ¢ 4acTOToM N =
1200 mun™ okoIO OCH, MPOXOSIEH Yepe3 LEHTP AUCKA MEPIEHIAUKYISIPHO €ro IMJIOCKOCTH.
OnpenenuTs MOMEHT MHEPLUHMHM IHCKA W €r0 KHHETHYECKyIo sHepruio. (2,25 102 xr ‘MZ;
177 OAx).

43. MonoTuibHblil GapaGal, MOMeHT mHepiuu Kotoporo J =20 kr-M’. OnpenennTts
BpeMs JIO MTOJTHOW OCTaHOBKH OapabaHa Imoj ACMCTBHEM TOpMO3siiero Mmomenta M = -12,6 H-m.
(3 muH 20 ¢).

44. bapabaH MOJOTHJIKHA BpamiaeTcs ¢ yactoToi N = 180 MHH . [Ipu TopmMOkKEeHUU OH
OCTAaHOBUWJICSA TO HCTeYeHUH BpemeHu t = 6,3 c. OmnpeaenuTb TOPMO3AIINA MOMEHT, €CIU
MOMeHT uHepuuu Gapabana J =400 kr - M2, (-1,19 kH-m).

45. MaxoBHK ¢ MOMEHTOM HHepimn J = 40 Kr'M° HAYMHACT BPAIIATHCA [0/ ACHCTBHEM
MomeHTa cuiibl M =160 Hwm. OnpenenuTs BpeMs, B Te4U€HHE KOTOPOTO yrioBasi CKOPOCTH
Bo3pacTtaeT A0 o =18,8 pan/c. (4,7¢)

46. YpaBHeHHE BOJIHBI UMeeT BUJ y =3 sin © (t—x/v). CxopocTs BosHE v =10 Mm/c.
Onpenenuts ammautyny A u mepuoa T 5Toil BOJHBI, a TakKe CMEIICHHE Y TOYKH,
OTCTOAIIEH OT UCTOYHHMKA KoseOaHui Ha paccTostHuM X=50 M, B MOMEHT BpeMeHu t =5,5 c.
(3 ecm; 2 cM; 3 cm)

47. T'mpbka, ToJBEIlIeHHAsI K MPYKHUHE, Kojebiercs mo BepTukamu ¢ nepuojgom T = 0,5 c.
Omnpenenuts XKECTKOCTh NpYXHHBL. Macca rupbku m =0,2 kr. (32 H/m)

48.0npenenuTh aMIUIMTYQy KojeOaHHUs HOXKKU 3By4alllero kameproHa c¢ dactoroit v = 400
I'm, eciu MakcUMaiibHas CKOPOCTH KOHIIA HOXKKU v = 2,8 m/c. (1,11 mm)

49. OmnpenenuTs 4acTOTy V KOJeOaHHs CTPYHBI, €CJIM MAaKCUMAaJIbHOE YCKOpPEHHUE CpeaHe
Touky a = 4,8-10° m/c?, amruTyaa konebanus A =3 mm. (200 ')

50. BomnHa pacmpocTpaHsieTcst BIIOJb MPSMO co CKopocThio L = 25 M/c. [lepuon konebanuit T =
0,02 c. Haiitu paznocts (a3 konebaHuil IBYX TOUEK, HAXOASAIMUXCA HA YKa3aHHOM MPSMOU Ha
pacctosinuu X = 30 cM Apyr ot apyra. (3,77 pan)



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

52. MatepuanbHasi TOYKa KOJEOIETCs MO 3aKOHY CHHYyca. AMIUIUTYAA KojieOaHuii A =
10 cMm, kpyroBas dacrota ®=3 c'. OmpeaeNuTh MaKCHMAJbHBIC CKOPOCTh H YCKOPEHHE
koseGromeiics Touku. (30 em/c; 90 cm/c?)

53. OnpeneauThs aMIUIUTYly TAPMOHUYECKUX KOJICOAHU MaTepUaIbHON TOYKHU, €CIIH
€€ MaKCUMaJbHOE YCKOPEHUE amax=250 cm/c? u nepuoa konebanuit T =2 c. (5,07 cm).

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

55. Bonna nmuHHOM A =1 M pacmpocTpaHsieTcst co CKopocTbio v = 1 M/c, OnpenenuTs
nepuoa konebanuum BoaHb. (1 C).

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

57. YpaBHenue konebaHuii Toukr uMeeT BUI X = 2 Sin 5nit cm. OnpenennTs MaKCUMaJIbHbIC
3HAYEHUsI CKOPOCTH U yckopeHust Touku. (10 cm/c; 50 CM/CZ).

58. OnpenenuTh Maccy MOJIEKyJIbl aMmmuaka. (2,83- 10'261<r).

59. OnpenemuTh IOTHOCTH YIIIEKUCIIOTO Ta3a rnpu Temieparype t =117°C u naBnennu p =2
at™. (2,74 kr/vd).

60. CKOJTbKO MOJIEKYJT COJIEPIKUTCS MTPU HOPMAJIBHBIX YCIOBHUSX B KOJIOe o0bemMoM V=0,5 n?
(1,34:10%

61.CKOJBbKO MOJIEKYJT COIEPKUTCs B M = 2 T kuciopoaa? (3,76 1022)

62. OnpenenuTh YUCIO MOJEKYJI BO3/AyXa Yy MOBEPXHOCTH 3€MJIM NPH HOPMAIBHBIX
yeroBusix B o6bemax: 1) V=1, 2) V=1 em® (ancio Joumvuzra). (2,69-102m>; 2,69:-10™ cm )

63. OnpenenuTs AaBieHUE BO3ayxa npu temmneparype t = 227°C, ecnu ero mioTHOCTb p =
0,9 kr/v>. (1,29-10° Ia).

64. Jlo xakoii Temreparypsl Hy)KHO HarpeTh ras, 4ro0bl P HEM3MEHHOM JaBJICHUU 00bEM
ra3a yasowics? HagansHas Temneparypa raza t =27°C. (327°C)

65. Onpenenuts MOJICKYJSAPHYIO MacCy rasa, KOTopbld npu Temmeparype t = 47°C u
naBieHud P = 2,02 aTM. UMeeT IIOTHOCTH p = 0,153 kr/m®. (2107 kr/moub)

66. OnpenenuTh eMKOCTh 0a/TIOHa, B KOTOPOM HaXOIUTCSl KUCIOPOI Maccoid M = 4,3 Kr moj
nasieHueM p = 15,2 MIla npu Temnepatype t =27°C. (22,1 n)

67. B 3akpbIToM 0ajyioHe HAaXOJUTCS ra3 MpU HOPMAaJbHOM aTMOC(EpHOM JaBICHHH U
temneparype t; = 27°C. KakoBo OyneT naBieHHe rasza, €Clid €ro HarpeTb 0 TeMmepaTypsl ty =
77°C? (1,18-10° I1a)

68. bamioH mis xpaHeHus Tra3oB, o0beM Kkotoporo V = 50 1, HamoJHEH KUCIOPOJIOM.
Onpenenutb Maccy KUCIOpOJa, HaxXoHsIIerocs B OajulOHE; eciy Temreparypa BHyTpu ero t =
47°C, naBnenue p = 831 MM pt.cT. (66,5 T)

69. T'a3, naxonuBmieiica npu Ttemieparype {3 =17°C Harpenu npu HEU3MEHHOM JIaBJICHUU
TaK,, 4To ero o0beM yzasomiics. OnpenenuTs KOHEUHYI0 Temneparypy tpraza. (307°C).

70. Jlns cBapku M3pacxoJoBaH KHcIopon maccod m =32 kr. KakoB momkeH ObITh
MUHHUMAaJIbHBIA 00BEM COCyJa C KHUCJIOPOJIOM, €CIM CTEHKH COCY/Aa pacCUMTaHbl Ha JaBJEHHUE ]
=15,2 MIla? Temnepatypa ra3a B cocyzae t =17°C. (15,8 xn).

71.0mpeienuTh TeMIIEpaTypy BOIOPO/IA, HMEIOIIEro MIOTHOCTh p = 6 KI/M° IIPU JABICHAH P
=12,1 MIla? (486 K).

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

73. OnpenenuTs AaBJieHUE ra3a ¢ KOJIMYECTBOM BEIIECTBA V = 2 MOJIb, 3aHUMAIOIEr0 00beM
V = 6 1 npu Temmneparype t = -38°C (650 xIla).

74. OnpenenuTs INIOTHOCTh BOJIOPOJIA, CO3/AaroUIero npu temneparype t =27°C naBnenue p
=250 atm. (19,7 kr/m’)



75. Onpenenutb MOJISIPHYIO Maccy L ra3a, y Kotopoil npu temneparype t =58°C u gaBneHuun
p = 0,25 MIla miotHocTs p =4 kr/m°. (44107 kr/mob)

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

77. B 6ayutoH HaKayaiy BOJIOPOI, CO31aB mpu Temiieparype t = 6°C gasnenue p = 7,73Mlla.
OIpeenuTh IIOTHOCTH p Tasa B Gamione (6,67 kr/m°)

78. [aBineHue p BHYTpU IUIOTHO 3aKyNOpPEHHOM OyThUIKM mipu Temmeparype t1=10° C
paBHO 40 MM pt. cT. Ilpu HarpeBanuu 10 Temnepatypsl t 2 = 35°C npoOka u3 OyThIIKU BbLIETENA.
Ornpenenutsb, Ipu KaKoM JIaBJieHUH BbuieTesa npodka (122xI1a).

79.lna cBapku ObLT MPUMEHEH Tra3, HaxoJsmuics B Oayione o0bemom, V = 25 1 mpu
temneparype t1 = 27°C u gaBnenun p1=20,2 Mlla. Ckonbko raza ObUto U3pacxoJIOBaHO,  €CIH
naBieHue B OawioHe cramo P = 4,04 MlIla, a Temneparypa t; = -23°C? OtHocutenbHas
MoJIeKyJsipHast Macca raza M =26 rp/moub. (3,99 kr).

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

81. Kakoii ra3 npu nasnennn p=0,808 MIla u remnepatype T = 240 K umeer minoTHOCTb p =
0,81 kr/m 32 (Bomoponm)

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

83. OtHocuTenbHAs MOJICKYIApHas Macca raza M = 17 rp/mons, otHomenue C,/ Cy =
1,33 . BelyucauTe 0 3TUM JaHHBIM yzaenbHbIe Termnoemkocta Cp, u Cy (1,96 x/Ix/(xr-K); 1,47
kJx/(kr-K)).

84. Onpenenuth Termioty Q, HeoOXoaUMYIO ISl HarpeBaHus azoTa Maccod m =10 r
Ha AT= 20 K: 1) npu NOCTOSSHHOM AaBJACHHH. 2) MpPH IMOCTOSHHOM 0OBeme. PesymbTaThl
cpaBuuTh. (208 JIx; 148 Ix; 1,4)

85. [Ilpu kakux yCJIOBHUAX HarpeBajd BOJAOpoa Maccod M = 20 T, eciii MPpH MOBBIIICHUH
ero temmneparypel Ha AT =10 K motpe6oBasiock Terora Q = 2,08 x/[x? (IIpu mocrosHHOM
o0bemMe)

86. OmnpenenuTh SHEPTrUI0 BPAIATEIBHOTO JBWKEHHSI MOJIEKYJbl KHUCIOpOJAa IpHU
temmeparype t= -173° C. (1,38-10%" JTx)

87. BbUKMCANTH SHEPTUI0 BpAIIATEIBHOIO JBUKEHHMS BCEX MOJIEKYJ BOJISHOIO Mapa
Maccoid m = 36 r npu temmeparype t =20° C (7,41 xJIx)

88. Omnpenenuts MOJHYIO KHHETUYECKYIO SHEPTUIO0 MOJIEKYIT YITIEKHCJIOro ra3a Macco m
= 44 r npu Temnepatype t = 27° C (7,48 x[Ix)

89. Onmnpenenuth MONHYID KMHETUYECKYIO DHEPTHI0 MOJIEKYIN, COAEPIKAIIMXCS B OJHOM
KujiomoJe azota npu temneparype t = 7°C. (5,82 M/1x)

90. BbUKCAUTH CPETHIOD DHEPTHIO MOCTYMATENBHOTO JBMKEHHUS MOJIEKYJBI a30Ta MpHU
temmeparype t = 137° C. (8,5 - 102 IIx)

91. Onpenenuts HEPTUIO MOCTYNATEIHHOTO ABMKEHUS MOJIEKY BOJSHOTO Mapa Maccoi
m = 18 r npu Temneparype t =167° C. (5,48 x/{x)

92. OmpenenuTb, BO CKOJIBKO pa3 MoKa3aTelb aauadaThl Ui refnus OoJblie, yem Juis
yriaekucnoro raza. (1,25).

93. Ompenenuth n3mMenenne AU BHyTpeHHEH SHepruM BoJsiHOTO mapa Maccod m =100 r
npu noBbIeHNH ero remieparypsl Ha AT = 20K npu nocrostHHOM o6beme. (2,77 kJx) .

94. Jlns marpeBaHus BoJopoaa Maccoil m = 20 r mpu MOCTOSHHOM JaBJICHHUH 3aTpaueHa
teruiora Q = 2,94 x/Ix. Kak usmenurcs remmneparypa raza? ([loseicurcs na 10,1 K)

95. OmpenenuTh YIENbHYIO TEIUIOEMKOCTh Ta3a NpU IOCTOSHHOM JIaBJICHUH, €CIIU
M3BECTHO, YTO OTHOCHTEIbHAas MOJEKylsipHas Macca raza M = 30 rp/mMonb OTHOIIEHHE
teroemkocteit C,/ Cy = 1,4 (305 Ix/(xr-K)).

96. Bo ckoibkO pa3 CpeiHss KBaJpaTW4YHas CKOPOCTb MOJIEKYJ BOJOpojia OoJiblile
CKOPOCTH MOJIEKYJI KHCIIOPOAa IpU 3TOH ke Temneparype. (B 4 paza).



97. Onmnpenenuts CpemHIOW JUIMHY CBOOOJHOTO mpoOera MOJEKYIT BOJIOpOAa MpH
temneparype C = 27° C u paBneHun p = 3-10°% Mm pr.cT. lIpUHATE AMAMETp MOJIEKYJIbI
Bozopoaa d =2.3-10® cm. (4,4 xm).

98. OmpenenuTh CPEIHIOI YaCTOTY COYAApPEHUN MOJIEKYN BO3JyXa Hpu Temmeparype t
=17 °C u naBnenuu p = 1 atm. DddexTuBHbIN uamerp d MOJEKYIIbI BO3yXa IPUHATH PABHBIM
3,5A.(6,3:10° ¢}

99. HM3BecTHO, YTO OCHOBHBIMM KOMIIOHEHTAaMH CYXOI'O BO3JyXa SBIJAIOTCS a30T U
Kkuciaopoa. Bo ckosnbko pa3 cpenHsis CKOPOCTh MOJIEKYJbl a30Ta OTJIMYAETCSl OT CpeaHei
CKOPOCTH MOJIeKYJIbI kKuciopoaa? (Y azora B 1,0 pa3 Gosbiie)

100.B 6aione ¢ yriekuciasiM razoM nasieHue p = 50 atm.  [Ipum temneparype t = 27°C
CpelHee UHCII0 coyaapeHuit Monekyn <z> =1,65-10" ¢ Onpenenuts > dekTnBHEI THaMeTp
MOJIEKYJIbI YIJIEKHCIIOro Tra3a. (28,4 Hm).

101.0npenenuTh TpaiueHT TIOTHOCTH YIIIEKHCIIOTO ra3a B MOYBE, €CIH Yepe3 IUIOMaah S
=1 M ee MOBEPXHOCTH 3a BpeMmsa {= 1 ¢ B arMocdepy mporien ra3 Maccou m = 8108 kr.
Koshduument muddysun D = 0.04 cm?/c (0,02 kr/m”)

102.0OnpenenuTs TOIIIKHY CI0s CYTJIMHUCTON MOYBBI, €CIH 3a BpeMs =5 4 yepe3 miomnaip
S=1m MOBEPXHOCTH TIPoxoauT Teriota Q = 250 k. TemmepaTypa Ha TOBEPXHOCTH MOYBHI {1
=25° C B HmwxkHeM cioe noussl t=15 °C. (72 cm)

103.CxoIpKO TEILIOTHI POHAET Yepe3 Tomans S=1 M MOBEPXHOCTH Tecka 3a Bpems t =1
4, eCJIi TeMmIeparypa Ha ero moBepxHoctH t;=20°C, a na riyoune h =0,5 m - t,= 10°C? (4,83
kJIxK)

104.0npenenutes Maccy rasa, npoauddyHaupoBaBimiero 3a Bpems t =12 u uepes
MMOBEPXHOCTh MOYBHI Momaapio S = 10 eM? ecim kodhpumment muddy3uu D = 0,05 cm/c.
[TnotHOCTH Ta3a Ha riayoune h=0,5 M, p1=1,2-10'2r/CM3, a y TIOBEPXHOCTH p2=1,0~10'12 r/em’,
(2,4-107kr)

105.1Ipr m30TEpMUYECKOM PACIIMPEHUH BOJAOpPOAA Macco M =1 T mpu Temmeparype
t=7°C o0ObeM raza yBenmuuuics B Tpu paza. Onpenenuts padoty pacmupenus. (1,28 kJx)

106. ITapel pryrn Mmaccoit m = 200 r HarpeBaroTCsl IPU MOCTOSIHHOM JaBjieHuU. [Ipu 3TOM
temmneparypa Bo3pocia Ha AT =100 K. Onpegenutpy yBenuuenne AU BHYTpEHHEH SHEpPTrUH
nmapoB u paboty A pacuiupenusi MoJieKybl mapoB pTyTu ogHoaromusie. (1,245 kJx; 831 k).

107.11pu agnabaTHyeckoM paclIMpPeHUH YIIIEKUCIOTO T'a3a ¢ KOJIMYeCTBOM BellecTBa V = 2
MOJIb €r0 Temmeparypa norusuiaack Ha At = 20°C. Kakyro paboty coseprwi raz? (997 JIx).

108. T'a3 coBepmaer nukia KapHo. AGcomorHas temneparypa Ti HarpeBarens B 2 pasa
BBIIIE Temmeparypsl Ty oxnaautens. OnpenenuTs K. 1. 1. Takoro nukia. (50%)

109.CoBepruias 1k Kapho, ra3 monyuun ot HarpeBarens Temioty Qi=1 kJ[x. Ckonbko
TEIUIOTHI OBLIO OTJIAHO OXJIAJIUTENIO, €CIH K.ILJ. HeanbHOM TerioBoi MamuHbl 25%? (750 Jx).

110.Bo3nyx, 3anumaBmumii 06bem Vi = 10 11 npu HOpMalbHOM aTMOC(EepHOM AaBIIEHUH,
Obl1 amuabarmuecku cxaT g0 obvema Vo=1 1. KakoBo nmaBimenue raza mocie cxkarus? (2,53
MITa).

111. Onpenenuts paboTy A aguabaTUYecKOTo CXKATHs MApOB YTIEKUCIOro ra3a Maccoi m

=110 r, ecnu mpu c:KaTUM Temmeparypa raza nosbicunach Ha AT=10 K. (623 JIx).

112. O6bem napoB yriekucaoro rasa npu ainadaTHuecKoM CKaTUM YMEHBIIMIICS B 2 pa3a,
Kak u3menunocs gasnenue? (YBeanuuaoch B 2,52 pasa).

113. Ilpn  amgmabaTHYeckoM pacIlMpEeHHH Telus, B3STOro mpu Ttemmeparype t = 0°C,
o0beM yBenuumiics B 3 pa3a. Onpeaenuts Temreparypy rasa nocie pacmupenus. (131 K)

114. Onpenenuth K03PPHUIHEHT TOBEPXHOCTHOTO HATSHKEHHsI KACTOPOBOTO Macia, €cliv B
TpyOke pamuycom I = 0.5 MM oHO momHsmock Ha Ah =49 MM. CMauuBaHHE CUUTATH TOJHBIM.
(33,3 mH/m).

115.0npeaenuth cpeHU quaMeTp Kanuuisipa MOYBbI, €CJIM BOJAa MOJAHUMAETCS B HEM Ha
Ah =49 mm. CMaunBaHHEe CTEHOK CYMTATh MOJHBIM. (0,6 MM).

116. OnpenenuTh BHICOTY MOJHATUS BOJBI B CTEONISIX paCTEHU C BHYTPEHHUM JIUAMETPOM
d =0,4 MM o1 AeHCTBHEM KamWLISPHBIX cril. CMauuBaHUE CTEHOK CYMTATh MOJHBIM. (7,34 cm).



117. T'nmuuepun B kanwuisipHoi TpyOke muamerpom d =1 MM moaHsuics Ha BbicoTy h =20
MM. Onpeaenuts K03(h(OUIIMEHT MOBEPXHOCTHOTO HATSDKEHUs riuiepuHa. CMauyuBaHUE CUMTATH
noyHbIM. (61,8 MH/M).

118. JIBym mapukam OJHOTO pa3Mepa U poBHOM Macchl M=30 Mr cooOmMIM IO PaBHOMY
oJIHOMMEHHOMY 3apsny. Kakoit 3apsg Q ObuT COOOIICH KaXkIOMY IIAPUKY, €CITU CHUJIA B3aUMHOTO
OTTAJIKUBAHUS 3apsfOoB YpPaBHOBECHJIA CUJIy B3aMMHOTO MPUTSHDKEHHUS IIAPUKOB IO 3aKOHY
tsrotenns Hpiorona? llapnku paccMaTpiBaTh Kak MaTepuanbHbie Touki. (2,58-10™° Ki).

119. Tpu onmuHakoBbix 3apsga Q1=Q,=Qs=1 ©HKN pacmonoxeHbl 1O BepIIHHAM
PaBHOCTOPOHHETO TpeyroyibHuka. Kakoi orpumarenpHbid 3apsg Q HAZ0 NMOMECTUTh B IIEHTPE
TPEyrojbHUKa, YTOOBl €ro NPUTSHKEHHE YPAaBHOBECHIJIO CHUJIBI B3aMMHOTO OTTAJIKUBAHUSA
3apsnoB? (571 nKu).

120. Cuna F B3aumoneicTBUST Mexay OByMs TodedHbIME 3apsaamu Q:=2 HKm um Q=1
K1, pacrionoxennsiMu B Bojie, paBHa 0,5 MmH. Ha kakom paccrostHum Haxosrces 3apsansi? (0,67
MM).

121. B anemeHTapHOi Teopuu aToMa BOJOPOAA NPUHUMAIOT, YTO 3JIEKTPOH BpallaeTcs BO
Kpyr sjipa Mo KpyroBoil opOute. OnpenenuTh 4acTOTy BpaleHUs AJIEKTPOHA, €CIU PaJnycC
opGuTHI I =5.3-10 cMm. (6,58:10™° ¢™).

122. Ha menkoBOW HUTH MOJBENIEH MAJEHBbKUM mIapuk maccol m = 0,1 r, Hecymuii Ha
cebe 3apsan Q. Eciu Ha paccTostHUM ' =7 CM HIDKE IApHKa MTOMECTHTh TaKOH Ke 3aps, TO CHiia
HaTsDKEHUsI YMEHBIIUTCS B 2 pa3a. Haiitu 3apsin mapuka. (5/3- 108 Kir)

123. /IBa pa3sHOMMEHHBIX TOYEUYHBIX 3apsja MPUTATUBAKOTCA B BAKyyM€ Ha PAaCCTOSHHUM [
=10 cM ¢ Takoll XKe CWwiIOH, Kak M B KepocuHe. OnpenenuTb, Ha KakOM pacCTOSTHUU
pacmonararoTcs 3apsaapl B kepocune. (7,08 cm).

124. Ha menkoBoW HHUTH B BO3AyXe NojaBemIeH mmapuk maccod m =100 wmr. [lapuky
coo0mien 3apsa Q=2 uKi. Ha kakom paccTossHUM OT HEro CienyeT MOMECTUTh CHU3Y 3apsa Q:
= - Q1 4TOOBI cHIA HATSHKEHUS HUTH yBennuuiachk B 2 paza? (6,06 M)

125.Ha kakoMm paccTosiHUM I ApYyr OT Jpyra CIeayeT MOMECTUTh JIBa OJHOUMEHHBIX
TOYEYHBIX 3apsija B BOJE, YTOObI OHM OTTAJIKHBAINCH C TAKOW YK€ CHUJIOW, C KAaKOW ITH 3apsJibl
OTTAJIKUBAIOTCS B BaKyyMe Ha pacctossHun 1=9 cm? (1cm)

126. B sneMeHTapHON TEOpWMH aTOMa BOJOpOJAa MPUHUMAIOT, YTO DJIEKTPOH BpalllacTCs
BOKpYT sifjpa Mo KpyroBod opbOurte. Omnpeneiauts paanyc OpOUTHI, €ClIM YacToTa BpAILECHHS
anexTpona N=6.5-10"° ¢™. (53 mm)

127. Paccrosune d mexay 3apsagamu Q=100 HKm um Q, =-50 uKn paBHo 10 cwm.
Omnpenenuthb cunsl F , nefictByromyto Ha 3apsan Qs=1 mKi, orcTosmuii Ha =12 cm ot 3apsiia
Q:m Ha =10 cm ot 3apsana Q2 (51 mH).

128. JIBa Toueunsix 3apsaga Qi1=1,6 uKia u Q, = 0,4 uKxn pacrnonoskensl Ha paccTosiHuM 0
=12 cm gpyr ot nmpyra. I'e Hago MOMECTUTh TPETUH MOJOKUTENbHBIN 3apsia Q, uToObl OH
okazascs B paBHOBecun? (Mex 1y 3apsiaMu Ha pacCTOSIHUU 8 cM OT 3apsiia Q)

129. DnexkTpoH BIeTeN B OJHOPOAHOE ToJie ¢ HampsbkeHHocThio E =20 kB/M B
HaAMpaBJICHUU €ro CHJIOBBIX JuHMNA. HawanbHas ckopocth snexTpoHa v =1,2 Mwm/c. Haiitu
yCKOpEHUE, MprodpeTaeMoe IEKTPOHOM B TIOJIE, U CKOPOCTh MO ucTedeHur Bpemenu t = 0,1 Hc.
(-3,51-10" m/c?)

130. [one, co3nannoe ToueunbiM 3apsaoMm Q = 30 uKn, nefictByer Ha 3apsin Q= 1 K,
MOMEIIIEHHBI B HEKOTOpOW Touke mons, ¢ cwiod F = 0,2 mMH. Haiitn HanpsokeHHOCTH U
MOTEHIIMA B STOW TOUYKE, a TakXke paccTosHue ee oT 3apsma. (200 kB/Mm; 7,3 kB; 3,68 cm)

131. JIBa 3apsaa Q=1 uKui u Q, = -3 uKn naxomarcs Ha paccrostauu | =20 cM apyr ot
npyra. HaifTu HanmpsiK€HHOCTh M MOTEHIMAI B TOYKE MOJIA , PACIOJIOKEHHOW Ha MPOJOTIKEHUN
JIMHUH, COSAMHSIONIECH 3apsiibl, Ha paccTostHUU =10 cM ot nepBoro 3apsna. (600 B/m; 0)

132. Ha 3apsa Q:=1 uKun, Haxoasmuiicst B oje ToueyHoro 3apsia Q Ha paccrostaun =10
CM OT Hero, nojue neicTByet ¢ cuinoit F =3 mxH. OnpenenuTs HanpsH>KEHHOCTh U MOTEHIIMAT B
TOuKe, T/ie HaxoauTcs 3apsan Qi1. Halitu takke 3nHauenue 3apsga Q. (3 kB/m; 300 B; 3,3 uKun).



133. JlBa 3apsima Q1=-10 uKn u Q, =20 uKxn naxomsrcs Ha paccrosauu | =20 cm apyr ot
npyra. HaliTu HampsK€HHOCTh W TOTEHIMAN IOJs, CO3JaHHOTO ITHUMHU 3apsjaMu, B TOYKE,
PacroJIo)KEHHON MEXy 3apsaMu Ha JIMHUH, COSIMHSIONIEHN 3apsabl, HA PACCTOSHUM I =5 CM OT
nepBoro u3 Hux. (4,4 kB/m; -600 B).

134. iea 3apsma Q1 =30 uKiu Q, =-30 uKi pacrnosnoxensl Ha paccrosauu |=25 cm
Apyr ot apyra. HailTu HanmpsyK€HHOCTh M IIOTEHIMA] B TOYKE, JIEKAllEd Ha MPSAMOH,
COCIIMHAIONIEH 3apsiIbl, HA pacCTOSTHUM [ = 5 cM oT nepBoro 3apsna. (115 kB/m; 4,05 xB)

135. Paccrostnue r  Mexnay JaByms TodeuHbiMd 3apsimamu Q=1 aKnu Q;=- 30
HKJ paBHO 20 cMm. HaliTu npoTsbkeHHOCTh M MOTEHIMA B TOUKE JIeXkKAallled NoCepeilnHe MEXTY
3apsinami. (27,9 kB/M; -2,61 kB)

136. [IBa 3apsima Q1= -1 K u Qp =30 uKn Haxoasrcst Ha pacctosauu | =12 cm apyr ot
npyra. BeUHCIUTE HANpPsSHKEHHOCTH TOJIA B TOYKE JIEXKAIEH MOCEPEeIMHE MEXIY 3apsIaMu.
OrnpenenuTh TakKe HAMPSHKEHHOCTH TOJISI B ATOM TOYKE, €CJIM MEPBBINA 3apsij MOJOKUTEIbHBIN
(100 xkB/m; 50 xB/m)

137. DnexTpuyeckoe MoJie CO3AaHO ABYMs TodeuHbIMH 3apsmamu Q=50 K n Q, =100
HKi. Paccrosaune mexay 3apsgamu L=10 cm. ['ne u Ha kakOM pacCTOSTHUU OT MEPBOTO 3apsijia
HaXOJUTCS TOYKa, K KOTOPOM HaNpsHKeHHOCTh Motk paBHa Hyo? (Ha npsimoid, coenunsionieit
3apspl; 4,2 M)

138. IIBa 3apsma Q1=-10 uKx u Q2 =20 HKn pacnonoxenst Ha paccrosHun L =20 cm apyr
oT napyra. HailTu HanmpssKeHHOCTh M TOTEHIMAl B TOYKE, JICKAIIEH TMOCEpEeInHE MEXIY
3apsnamu. (27 kB/m; 0,9 xB)

139. 3apsax Q =1 K mepemeraercss mox qeHCTBUEM CHUIT TTOJISL M3 OJTHOM TOYKH TIOJIS B
IpYTyIo, TIpU 3TOM coBepiaercsi padota A = 0,2 mk/x. OnpenenuTs pa3HOCTh MOTECHIIMAJIOB
aTuX Touek moJjs. (200 B).

140. Kakyroo pa3HOCTh IMOTEHIUAJIOB JOJDKEH MPOWTH SJEKTPOH, YTO OBl mMpuoOpecTH
ckopocth L = 20 Mwm/c? (1,14 kB).

141. IBa 3apsaa Q=3 uKn u Q; =1,2 aKn Haxomsarcs Ha pacctostHuu L=10 cM mpyr ot
npyra. HaiiTu HanpspKeHHOCTb MMOJISE HA TMPOJOJDKEHUM JIMHUHM, COCTUHSIONICH 3apsibl, Ha
pacctossHUU I = 6 cM OT BTOporo 3apsjaa. OnpeaenuTh TakKe HANPSKEHHOCTh B 3TOM TOUKE,
€CJIM BTOpOH 3apsi oTpunatenbHbii. (4,05 kB/m; 1,95 kB/m)

142. DnexTpoH, HavalbHas CKOPOCTh KOTOporo vo=1 MwM/c, BieTen B OJHOPOIHOE
ANIeKTpUUecKoe moJjie ¢ HanpsikeHHOCThI0 E=100 B/M Tak, 4yTo HavagbHas CKOPOCTh JICKTPOHA
MIPOTUBOIIOJIOKHA HANPSXKEHHOCTH ToJisl. HailTu sHepruto 3eKTpoHa Mo MCTeYEHUH BPEMEHH t
=10 ne. (6,33-10™° ).

143. Toueunsii 3apsg Q co3gaeT B TOYKE, HaXOMAsIIUiCA Ha pacctosHuu =10 cm ot
3apsifa, mojie ¢ HampsbkeHHOCThio E = 1 kB/M. HaliTu nmoteHuman momist B 3TOM TOYKe U CUITY,
neiictByronnyro Ha 3apsan Qi = 2 uKu, momemennsid B 3Ty Touky noiisi . (100 B; 2 mxH).

144. IIa Toueunsix 3apsna Qi = 1 MxKn u Q2 = 2 mxKun Haxonsarcs Ha paccTosHuu I = 40
cMm. Kakyto paboTy Hamo coBepmiuTh, uTOOBI CONMM3UTH UX OO paccTosHus ;=20 cm? (45
M/JIx)

145. Ilone co3gano TouedyHsIM 3apsaaoM Q. B Touke, oTcrosiieii oT 3apsaa Ha pacCTOSHUU
I = 30cM, HampspKeHHOCTh o E=2 kB/mM. Onpenenuts moTeHnyan ¢ B 3Toi Touke u 3apsa Q.
(600 B; 20 uKn).

146. 3apsn Q1=10 uKn co3naer snextpuyeckoe nose. Kakyio paboTy coBeplIaroT CHIIbI
3TOro TOJs, eciu oHOo mepeMecTuT 3apsa  Qp =1 HKn BmOAR CHIOBOW JMHMM W3 TOYKH,
HaxoJsImuiics oT 3apana Qi1 Ha paccTosHUM 1=8 cM, 10 paccTtosHus 2 =1 m? (1,04 mxIx).

147. B none toueuHoro 3apsana Qi U3 TOUYKU, OTCTOSIIEH HA PACCTOSIHUM [1=5 CM OT 3TOT0
3apsifa, ABWIKETCS BJAOJL CHIIOBOM JuHMM 3apsia Qi, eciu mpu mepemenieHud 3apsaga Qr Ha
paccTosiHUU S = 5 cM ToJieM coBepitieHa padota A =1,8 m/Ix. (20 uKu)

148. Paccrosnue rh mexay ABymst ToueunbiMu 3apsiaamu Q=10 uKn u Q2=3 uKn
paBHo 30 cMm. Ompenenuts paboTy, KOTOPYIO HaJ0 COBEPIIUTh, YTOOBI COMU3UTH 3apsbl 10
paccrosinug =10 cm. (1,8 mx/lx)



149. 3apspkeHHas Karenabka xkuakoctd maccod m = 0,01 r HaxoaUTCS B paBHOBECUU B T10J1€
TOPU3OHTAJIBHO PACIIOJIOKEHHOTO IUIOCKOTO KOHJeHcaTopa. PaccrosiHue Mexay miacTUHaMHu
koHzeHcaTopa d = 4 MM, pa3HOCTh MOTeHIMaNO0B Mexay Hum