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[Ipu pazpabotke paboueii mporpaMMbl yueOHON AUCIMITIIMHBEL B OCHOBY MOJIO0KEHBI:

1) ®I'OC BO mno nanpasienuto noaroroku (crermuanbHocti) 35.03.01 «JlecHoe meno» yTBepKICHHbIH
MunuctepctBoM o0pa3oBanust U Hayku P® «26» uronst 2017t., mpukas Ne 706

2) Y4eOHbIH TUIaH OCHOBHOM 00pa30BaTeIbHON MporpaMmbl «JIecHOE X03HCTBO» 0JJ00peH YUeHbIM
coseroM ®I'BOY BO I'AY Cesepnoro 3aypanbs oT «01» utonst 2022r. IIpotokon Ne 11

PaGouass mporpamma y4eOHOH AMCHMIIIMHBI (MOAYNsl) ofoOpeHa Ha 3acelaHuH  Kadeapsl
OHeproobecnedeH st CeNbCKOro Xo3sicTBa oT « 1» uronst 2022 1. [Iporokon Nell

L
W.o.3aBenyromuii kadeapoi N.B. CaBuyk

Pabouas nporpamMma yueOHOM TUCIMILTHHBI (MOYJIs1) 000peHa METOANYECKON KOMHCCHUEH HHCTUTYTA
ot «8» wmrons 2021r. [Iporokon Ne 7a

[Ipencenarens METOAMIECKON KOMUCCHHI MHCTHTYTA, £ '-"’.:f;, — 0O.A.MermnsakoBa
Pa3zpaboTuux *:

CraBunkuii A.B., ctapmmii mpernoaBaTens
Kadeapbl 2HEProodecedeHns CeNbCKOro X03HCTBa

7
JAupekTop MHCTUTYTA: ;@/ JL.H.Aunpees



1. Hepeqeﬂb MJIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX C
IMJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MMporpaMmmbl

Koo [lepeueHp TuIaHUPYEMBIX

WNupukarop nocTukeHus
Komne- | Pe3ynpTaTsl OCBOCHHUSA pe3yIbTaToOB O0yUEHHUS 110
KOMIIETCHIIUU
menHyuu JUCLUTIIINHE

3Hamo:
- CoBpeMeHHbIE (pu3nieckue
[pe/ICTaBICHHUS 00 OKpPYXKaroIeM
HeI0OBEKA COBPEMEHHOM — MHpE.
-OyHnamMeHTaIbHbIe GU3HYECKUE
TIOHSITHS; 32aKOHBI U SIBIICHHS;
TPaHHUIBI UX TPUMEHUMOCTH.
-Haznauenue u npuHIMIIBL
JIecTBUS BaXKHEHIINX
CriocoGen permath (uznueckux mprudOpoB.

ymembn:
THITOBBIC 3a/aTH - OOBSICHATD OCHOBHBIE

npo)eccHOHATLHOM HaOmIoZaeMble  MPUPOTHBIE U
JIEATEIHOCTH Ha N -3 onx-1 Mcrionb3yer 3HAHUS | rexmoreHHbie SBIICHHS i

OCHOBE 3HAHUU OCHOBHBIX 3aKOHOB (DH3HKH, 3 exTsI c O3HITUH
OCHOBHBIX 3aKOHOB HEOOXOTUMBIX TSI PEIIICHHS (yHIaMeHTaNbHBIX  (PU3NYECKHX
MaTEMaTUYeCKUX U THMIIOBBIX 3ajla4 B 00J1aCTH TIPEICTABIECHUH.

€CTECTBEHHBIX HayK C npodeccroHaTbHON -PaGorate C ammaparypoii s

MIPUMEHCHUEM JIeATeIIbHOCTH usmeckux ”CC“eHOBaH”‘“{'

MH(OPMALIMOHHO- [TpoBoauTh (uznueckuit

IKCIIEPUMEHT H OLICHUBATh
KOMMYHHUKALIMOHHBIX o
. MOTPEIIHOCTh H3MEPEHHH.
TEXHOJIOTUH

énademo:

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

OIIK-1

2. MecTO TUCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeibHON MPOrpaMMbl

JlanHasi nucHUIUIMHA OTHOcUTCA K bBnoky [ oO0si3arenbHOW dYacTu 00pa3oBaTeiabHON
IIPOrpamMMBl.

Jis u3ydeHuss IUCHUIUIMHBI HEOOXOOUMBbI 3HaHUS B OO0JAacTU: 6 coomeemcmeuu ¢
gedepanvhbvim  20CY0apCMBeHHbIM  00PA308AMENbHBIM CIMAHOAPMOM CpedHe20 (NoH020) 00ue2o
obpazosanus no npeomemy Puzuka.

Qu3uka SBISETCA TPEIIISCTBYIONICH TUCIUIUIMHON [UIsl TUCHUIUIMH: UHGpOpmamuxa u
yugposvie mexuHono2uu, YuPposvie MexHoI02UU 8 NPODECcCUOHANbHOU OesimeNbHOCHU,
bezonacnocmo AHcusHeOesmenlbHOCMU, 88e0eHUe 8 NPOPECCUOHAILHYIO 0esimelbHOCHb, OCHOBbL
HAYYHBIX UCCTIe008AHULL.

JucuuruinHa u3yyaercs Ha 1 kypce B 2 ceMmecTpe o o4HOHM ¢opme oOydeHusi, Ha 1
Kypce B 2 ceMecTpe — 3a04HOi (hopme 00yueHHs.



3. O0beM JUCHUILIMHBI U BU/bI y4eOHOH padoThl
OO0mas TpyI0eMKOCTh TUCHUIUINHBI cocTaBisieT 108 dacoB (3 3a4eTHBIX SMHMII).

Bun yue6Ho# paboTh Ounas popma 3aouHas Gpopma
Bcero ceMecTp Bcero ceMecTp
4acoB 2 4acoB

2
AyIMTOPHBIE 3aHATHS 48 48 14 14
(Bcero)
B Tom uucne: - - - -
JlexIoHHOro THIIA 16 16 6 6
CeMHHApPCKOTO THUTA 32 32 8 8
CamocrosiTesibHasi paboTa 60 60 94 94
(Bcero)
B Tom uucne: - - - -
[TpopaboTka maTepuana 30 30 70 70
JIEKITMH, TTOATOTOBKA K
3aHSITHIIM
CamocTosITeIbHOE U3YUYECHHUE 4 4
TeM
Pedepar 16 16 - -
KonTtposbHbIe paboThI 10 10 24 24
Bun npomexyrouHoit 3a4eT 3a4eT
aTTeCTaIuu (3a4eT, YK3aMEH)
OO6mast Tpy10€MKOCTb:
4acoB 108 108 108 108
3a4YCTHBIX CAUHUIL] 3 3 3 3

4. Conep:kaHue QM CHUIINHbBI
4.1. Conepxanue pa3iesioB JUCUUIIIMHBI
Ne HaumenoBanue pazzaena Coneprkanue paszaena
/1 JUCIUTUTAHBI
1 2 3
1. Pu3nyecKne OCHOBBI Beenenne B Qusuky. Ilpenmer ¢usuku. CoBpeMeHHass (Qu3MKa Kak
MEXaHUKH KyIbTypa  HaONIOAEHWH,  MOJAEGIUPOBAHUS,  SKCIIEPHMEHTAIHLHOTO

HCCIIE0BAHNSA M KOMWYECTBEHHOTO IPOTHO3UPOBAHMS SIBICHUI PUPOIBI.
Ces3p (u3uku ¢ npyrumMu HaykaMu. OTHOCHTENBHBIA W MPUOIIKEHHBIH
xapakTep JFOOBIX HaOMIoAeHNH U n3MepeHnii. OCHOBHBIE W TIPOU3BOIHEIC
€IMHMIIBI I3MEpEHHs (PU3MUECKUX BEINYHH.

OCHOBBI KMHEMAaTHKH. XapaKTEPUCTHUKH ITOCTYMATEIBLHOTO IBIDKEHUSI U
BpAIaTeIbHOTO ABIKEHHUA. MeXaHWJIeCKoe NBIDKEHHE. XapaKTepUCTHUKU
MOCTYMATENBHOTO  BYDKCHUS: TIepeMeIIeHHE,
CKOpOCTh, YCKOpPEHHE (CpelHee M MTHOBEHHOE), TAHTE€HINAJIbHOE W
Bsaumocss3b

TpaekTopus, IyTh,
LEHTPOCTPEMUTEIBHOE. XapaKTEPUCTHK pu
MIPSMOJTMHEHHOM M KPHBOJIMHEHHOM JBIKEHHH.

XapakTepuCTUKA KHHEMAaTHKW BpAINIATEIbHOTO BIDKEHUS: yIioBas
CKOpOCTB, YIJIOBOE YCKOpeHHe (CpenHee M MTHOBEHHOE). BizanmocBsi3b
XapaKTEePUCTHK.

JluHamMuKa TOCTYNATEeIbHOTO NBIDKEHHUS. J[MHaMHKa IOCTYMaTeNbHOTO




IBIDKEHUsI. Macca Tena, B3anMoeiictBue u cuna. 3akonsl Herotona (1, 2,
3). dynmaMeHTanbHBIC B3aMMOJCHCTBUS M BUABI CHII. 3aKOH W3MCHCHHS
UMITYJIbCA, 3aKOH COXPAHEHHUs] UMIYJIbCa B M30JUPOBAHHOW CHCTEME.
Pabota, momtHOCTE, 3HEprus. ['paduueckoe m300paxkeHue paboThL. 3aKoH
COXPaHEHUS MOJIHOM MEXaHUYECKON SHEPTUHU.

JlvHamuyKa BpalaTeapHOro JBIKEHUs. MOMEHT MHEpIMH MaTepuaibHON
TOUKM, Tena. MoMeHT Bpamaronieid cuiibl. OCHOBHOH 3aKOH JAMHAMUKH
BpalaTteNbHOrO  JBIKeHWs. (2-H  3akoH  HeloTona).  DHeprus
MOTEeHIIMAIbHAs M KHHETUYECKasl BpallaTeIbHOr o ABIKEHUS.
Mexannueckue koiecOanus. Pesonanc. ['apMoHmueckoe KoieOaHue M €ro
XapaKTePUCTHKH: CMCIICHUEe, aMIUINTyJAa, dacrora, (asza. YpaBHCHUEC
KolleOaHus U ero rpadguk. MaremMaTHdeckKuid U (PU3MICCKUIA MASTHUKH.
BeiBox (Gopmynbl mepuona. 3aTyxarolide M BhIHYKICHHBIC KOJcOaHHMS,
aBTOKOJIeOaHus. Pe3oHaHc, ero mposBIICeHUE U UCTIONb30BaHue. Bubparus.
Bonnosele niporiecchl. [IpogonbHbIe U MonepevHbie BOIHBL. J{JTMHA BOJTHBI,
WHTCHCHBHOCTh, YpPAaBHEHHE BOJNHBL. 3BYK, HH(Pa3BYK, YIbTPa3BYK,
XapaKTEepUCTUKU  3BYKa. Hcnonp3oBaHue  aKyCTUYECKHX  BOJH.
Korepentnbie BonmHbl. OTpaxkeHue 3Byka. BONHOBBIE — SIBJICHUSA:
qudpakius, naTepepeHnrs. Y cJIOBUS MakcuMyMa U MUHEMYyMa., DpOHT
BonHBL. [Tpunmmn [oiirenca — @penenst. DIeMeHTHI crieliaibHOM TeopHH
OTHOCUTEJIbHOCTH.

MouaekyasipHast
¢puszuka n
TepMOJIMHAMMKA

OcuoBubie nonokenuss MKT. Ilpeamnoceiiku U OmbITHOE 0OOCHOBAaHUE.
I'a3bl, uneanbHbll ra3. JlaBneHue raza. OCHOBHOE ypaBHEHUE TEOPHU
UJIeaIbHOT O Ta3a.

I'a3oBeie 3akoHbl. YpaBHeHne MeHzaeneeBa-Kianeiipona. YpaBHeHHe
COCTOSIHUS MJICAJIBHOTO ra3a.

Pacnpeznenenne sHeprum Mo CTENEeHsAM CBOOOIbI.

[TonsTe o uuncie cremeHedl cBoOonpl. Yucno cremeHeill cBOOOIBI
MOJIEKYJIBI MJ€albHOro rasa. Teopema bonpumaHa O paBHOMEPHOM
PacTpeneieHUH SHEPTUH MO CTeleHsAM cBoOobl. CpenHss KHHeTHYecKas
9HEPrus, NPUXOIAIIAsAC Ha OJHY CTEIIeHb CBOOOIBI MOJICKYIBL.

[Tonnast KMHETHYECKas SHEPrHs MONEKYIbl raza. BHyTpeHHsAs sHeprus
mo60if  Maccel Ta3a. MONEKyIsIpHO — KHHETHYEeCKOe TOJIKOBAaHUE
TeMmrepaTypsl. AOCONIOTHas TeMmIeparypa. YIElbHblEe M MOJIpHBIC
TEIUIOEMKOCTH  ra3oB. DU3MYECKUHl CMBICI  MOJSPHOM  Ia3oBOU
MOCTOSIHHOM.

Crpoenne >kuakocTed u TBepAbIX Tel. (OCOOEHHOCTH CTPOCHHUS
KUJIKOCTEH M TBEpAbIX Tel. BHyTpeHHee MONEKYIspHOE IaBJIECHHE B
KHUAKOCTH. [I0oBEpXHOCTHOE HATsDKEHUE M CBOOOHAS SHEPTHS.
MonekymsipHbIe SIBIICHUS B KUIKOCTAX. CMadnuBaeMOocCTh,
HecMauuBaeMocTb. KammuisipHele sBineHus. Pa3oBble IpeBpalleHus,
JuarpamMMa COCTOSTHMS BelecTBa. VicapeHue, KOHAeHcanusl, KUIICHHE.
®azoBbple npeBpaieHus. HacplieHHbld nap. JlaBieHHe HACBHILIEHHOTO
mapa. Kputndeckas Temmepatypa. AOCOMIOTHas, MaKCHMajbHasd,
OTHOCHTEINIbHAs BIAXHOCTh. Touka pocsl. IInaBneHne u KpuCTaTU3aIus.
Bosronxa.

1l-e magamo TepmonmHaAMUKH. Pabora, coBeprmaemasi Ipu H3MECHEHHH
obbema raza.

Anmabatsenii mipomecc. Pabora ammabaTHoro mpormecca, amnabaTHOE
W3MEHEeHHe 00beMa rasa, aqnabaTHIeCKH IpoLece B MPUPOAE M TEXHUKE.
WneanpHast TeTuioBas MalfHa.

KpyroBeie mpoueccel. WpeanpHas TtemoBas MamuHa. [Ipsmoil u
obpataerii mukn. Hukm Kapro. 2-¢ Hawano TepMOAWHAMHKHA. DHTPOIIHSL.
3-¢ Ha4aJI0 TepMOJAMHAMUKH.

DJIEKTPUYECTBO U
MAarHeTHu3M

OnekTpudeckoe Tone. XapaKTePUCTHKU 3JIEKTPOCTATHYECKOTO IMOJIS:
HaNpsDKeHHOCTh,  JIMHUM ~ HANPSDKEHHOCTH,  HANpPSDKEHHOCTh  TTOJIS
ToyewHOro 3apsaa. OmHOpOAHOE TIoJie, IOTEHIMA, MOTEHIWAN IO
TOYEYHOTO  3apsAfa. OKBHUIOTCHIMAJbHBIE  IOBepxXHOCTH.  CBs3b
HaNpsDKEHHOCTH U TTOTEHIMAA.

OJEeKTPOEMKOCTb. Konnencatopsl. DJIeKTPOEMKOCTD IUIOCKOTO
KOHJIeHCaTopa.  DHeprusi  3apsDKeHHOTO  NPOBOAHMKA.  DHeprus




3apsLKEHHOr0 KOHJIeHcaTopa. JIM3JIeKTPUKH B JIEKTPUUECKOM IOJIE.
Onektpuueckuid Tok. ['eneparop, croponnue cuibl. DJC. 3akon Oma ams
y4JacTka 1end, B uddepeHuansHoi hopMe s 3aMKHYTO# 1iend. Tok B
METaJUIMYECKUX MpOoBOAHUKAaX. COMPOTUBIICHHUE, 3aBUCUMOCTb YAEIBbHOTO
COIIPOTHBIICHHS TIPOBOJTHUKA OT TeMIlepaTyphl. TepMope3nucTophl. Pabora
Y MOIIHOCTh TOKA.

ITonynpoBoaAHUKH. Tunst MIPOBOJUMOCTH MOJIYTIPOBOHUKOB.
CoOcTBeHHAs ¥ MPUMECHAs MPOBOAUMOCTh. 3aBUCHMOCTh MPOBOAMMOCTH
MOJTYTIPOBOJTHUKOB OT TeMIieparyphl. [IpuMeHeHne noimynpoBOJHUKOB, UX
UCTIOJIB30BAaHHE B CEIIbCKOM XO3AHCTBE.

MaruauTtHOe moJNie. VICTOYHMKA MarHUTHOTO IOJIs, €0 OOHApY)KCHUE H
n300paKeHHe.  XapaKTePUCTHKH  MArHUTHOTO  TOJNS:  WHIYKIHS
MarHUTHOTO TOJIsl, TUHUKM UHAYKIMK. 3akoH Amrepa. 3akoH buo — CaBapa
— Jlanmaca, ero mpuiIoXKeHusl. XapakTepUCTUKU MAarHUTHOTO MOJIsT 3eMJIH.
JluamarHeTuky,  TapaMarHeTUKH,  (heppOMArHETHKH. MaruutHas
npoHuaemMoctb. [10TOK MarHUTHONW MHAYKIMHU. MarHUTHBINA THCTEpE3UC.
KospuutusHas cuna. MarHUTOMSITKHE U MarHUTOXKECTKHAE MaTEepPHUaIbl.
OJICKTPOMArHuTHasE ~ HMHAYKIHUS.  ODJIEKTPOMArHUTHBIC  KOJICOAHUS.

CBoOo/IHbIE U BBIHY)KJICHHBIE KonieOanusi. Pe3onanc. DnekTpoMarHuTHas
unykims. 3akoH @Papanes. npaBwio Jlenna. IlepeMeHHbIM TOK.
Tpanchopmaroper. Toku Dyko. Camounnykiws, 3AC, WHIYKTHBHOCTb.
YpaBHenus Makcgeia.

Onruka

Cser kak anekTpoMmarHutHas BonHa. Ilormomnenue cBera. 3akoH byrepa.
®oroaddexT: BHENIHUI U BHYTpeHHUH. 3akoHbl (oTodddexTa. KpacHas
rpannna (oroadderra. Xumuueckoe neiicTBue cBeTa. [lapHUKOBBINH
3¢ dexT.

Otpaxxenue u npenomienne. Uurepdepeniys. KorepeHTHbIE HCTOYHUKH
U METOIbI MX IONy4eHUs. Y CIOBHA MHTEP(EPEHIIMOHHOTO MaKCUMyMa M
MuHMMYyMa. MHTepdepeHIMOHHbIe KapTHHBI, CO34aBacMble Pa3IMYHBIMU
ucroynukamu. Judpakims cBera u e€ nposiieHus. JudpaximonHas
pewm€rka. YcnoBUs MakcUMyma, MHUHMMYMa. EcTecTBeHHBINH CBeT.
[lonspu3oBannblid  cBeT. 3akoH Maimoca. Bpamenue 1uiockocTa
KoneOaHuil MoNApH30BaHHOrO CBeTa. [IpHHIMI OeHCTBUS MOMSIPUMETpA.
SIBneHMe M XapaKTEPUCTUKU  TEIUIOBOTO  JIYYEHCIIyCKaHU U
nydenornoienus. 3akoH Credana-bonbiimana. 3akon BuHa.

ATOMHAas ¥ siiepHAast
¢usuka

SnepHast Mopenp CTpoeHHs aroMma. JIMCKPETHOCTh 3SHEPreTHYecKUX
cocrosiHuii aroma. Iloctynatel bBopa. Atomuoe sapo, nzoronsl. Crektp
aToma BOZIOpO/a, paBuiio otbopa. Ypapuenus lllpenunrepa.
PafnoakTHBHOCTB, €CTECTBEHHBIA CPOK pagHOAaKTHBHOCTU. O, P, Yy —
u3IydeHue. BausHMEe  pagUoOaKTUBHOCTH HAa  JKM3HENESTENBHOCTh
OpraHM3MOB. 3aKOHBI paJHOaKTUBHOro pacmana. Ilepumox momypacnana.
Cpennee BpeMs KU3HH. AKTHBHOCTB 3JIEMEHTA. DJIeMEHTAPHbIC YaCTHIIBL,
HX XapaKTEPUCTUKHU. Jlyann3M CBOMCTB MUKPOUYACTHII.

4.2. Pa3gespl AMCHUILIMHBI M BUABI 3aHATHI

ouHas (popma oOyueHus

HaumeHnoBaHnue pazaena Jlekimonnoro | CeMUHApCKOTO CP Bcero,

JUCLUILINHEI

THUIIA THUIIA qaCoB

2

3 4 5 6

dusnyeckre 0CHOBBI MEXaHUKHU 4 6 12 22

N!“HE%

MonexynsipHas pusmka u

TCPMOJUHAMHKA

4 8 16 28

w

ONEKTPUUECTBO U MarHETU3M 4 8 14 26

SN

OnTuka

N
(o]

10 18

(6}

ATOoMHas U sifiepHast pusznka 2 4 8 14

Hroro: 16 32 60 108




3a04Has popma 00ydIeHHUS

Ne HanmenoBanue pasnena Jlexumonnoro | CeMuHapcKOro CP Bcero,
1/ JMCUIUTUTHHEI TUNA TUTA 4acoB
1 2 3 4 5 6
1. | ®usuveckue OCHOBBI MEXAHUKHU 2 2 20 24
2 | MonexymnsipHas pu3UKa 1 2 2 36 40
TEPMOIMHAMHKA
3 | DIeKTpu4ecTBO U MarHeTH3M 2 4 38 44
4 | Onruka - - - -
5 | AtomHas u sinepHas pusznka - - - -
HWroro: 6 8 94 108
4.3. 3aHATHS CEMHHAPCKOI0 THNA
Ne TpynoeMkxocTh
n/m Ne pasnena Tema > (dac)
FHCTHTLTIHET OYHas 3a04Has
1 2 3 4 5
1. 1 O6 wu3MepeHMH (U3MYECKHMX BEIUYUH U O 2 2
MIOTPEITHOCTSIX U3MEPEHUN.
2 [lonsatue  cwbl. 3akonsl  HproToHa B 2 -
WHEPIUATGHBIX CHCTEMaX OTCUETa.
3 Omnpenenenne  MJIOTHOCTH  TBEPJAOTO  Teia 2 -
MIPaBWIILHON T€OMETPUIECKON (hOPMBI.
4 2 Ompenenenue  MJIOTHOCTH CBIYYHX  TEN 2 -
BOJIOMEHOMETPOM JlepMaHTOBa
5 OcnoBHoe ypaBHenue MKT. CneactBus u3 Hero. 4 2
Pacnipenenenuie sHepruu mo CTEMEeHsIM CBOOOJIBI.
BHyTpeHHss 5HEprus uaeasbHOro rasa.
6 Omnpenenenne ko3pduimenTa BI3KOCTH 2 -
xuakoctu MetosioMm CTokca
7 3 Nzyuenue XapaKTEPUCTHK 2 2
JNEKTPOU3MEPUTENbHBIX  mpubopoB.  Pacuer
MOTPEIIHOCTEN U3MEPEHU I
8 DneKTpuYecKoe ToJie. XapakTepucTuku 4 -
JNEKTPOCTATUYECKOTO  MOJS:  HaMpPsHKEHHOCTD,
JUHUHM HAaNpPSHKEHHOCTH, HAIMPSDKEHHOCTh  IOJIS
TOYEYHOTO 3apsija. OpnHopoHOE rnoIe,
MOTEHIIMaJ, MOTSHIIUAJ MOJIsl TOYEYHOTO 3aps/a.
9 W3ydeHue ekTpon3MepuTeNbHBIX TPUOOPOB 2 2
10 4 OnpeneneHue JJIMHBL  BOJIHBI C  TIOMOUIBIO 2 -
JU(PPaKIIMOHHON PEeLIeTKH
11 ®oTo3¢hdeKT: BHEIIHUA M BHYTPEHHHUH. 3aKOHBI 4 -
dhoTorddekra.
12 5 ®opmyna [Inanka. Pororddexr. KBaHTOBBIIH 2 -
MeXaHHU3M MorJouieHus cBeta. DoToHBI.
13 SnepHast MoJienb CTPOEHUS aTOMA. 2 -
Uroro: 32 8




4.4. Y4yeOHble 3aHATHS, pPa3BHBaKOIIHe y O00y4YAIOUIMXCS HABBIKH KOMAaH/JHO padoThbl,
MEKJIMYHOCTHbIe KOMMYHHKALMH, IPUHSATHE PelIeHUi, JTuiepcKHe KayecTBa
He npenycmotpenst OIIOTI

4.5. Y4eOHble 3aHATHSA B (hopMe NMPaKTHIECKOH MOATOTOBKH
He npexycmotpenst OITOIT

4.6. [IpuMepHasi TeMATHKA KYPCOBBIX MPOEKTOB (padoT)
ne npedycmompeno OIIOII.

5. Opranu3anusi CaMoCTOSATEIbHOUH PadoThI 00YYAIOIIUXCS M0 JUCIHUIJIMHE

5.1. Tunsl caMoCTOATEILHOM PadOTHI €€ KOHTPOJIb

Tun camocTosiTeIbHON PadoThI ®dopma o00yueHus Tekymuii KOHTPOJIb
OYHast 3a04Has
[TpopaboTka MaTepuaa JCKIHH, 30 70 TECTHPOBAHUE
MOJITOTOBKA K 3aHSTUSIM
CamMocTosTeThHOE H3yYEHNE TEM 4 TECTUPOBAHUE
WIn
cobecenoBanne

KypcoBoii poekt (pabota) - - -

PacuetrHo-rpaduyeckue paboTsl - - -

KoHTposbHbIe paboThI 10 24 3almTa
Pedepar 16 - cobecenoBaHme
BCET0 YacoB: 60 94

5.2. Y4eOHO-MeToquYecKre MaTePUAJIbI JIsl CAMOCTOSITEIbHOM padoThI:

1. Mexanuka, 4dactb 1. OOmas ¢usuka: MeTtomudyeckue yKa3aHWs JJIS BBITOJTHEHUS
naboparopubix padot / TTCXA; ABtop-coct. A.C.CHoxuH, W.I".Xopomes, A.A.JIeCHBIX.
— Tromensn, 2007. — 40 c.

2. MounekynspHas ¢usuka, vactp 2. OOmas ¢Qusuka: MeToauyeckue yKa3aHUsS s
BBITIOJTHEHUST J1abopatopHbeix pabdor / TI'CXA; Astop-coctaB. A.C.CHoxunH, W.T.
Xopomes, FO.H.Pemnkos, B.®.I1lanbkoB. — Tromens, 2007. — 32 c.

3. DneKkTpu4yecTBO M MarHetusM, yacTb 3. OOmas ¢usuka: Meroauueckue ykazaHus s
BbITIONHEHUS j1abopatopHbix padoT / TI'CXA; ABtop-coct. A.C.CHoxuH, A.A.JlecHBIX,
N.T". XopomeB. — Tromens, 2007. — 64 c.

4. Ontuka, uyacte 4. OOmas ¢usuka: Meroandyeckue yka3zaHUS [UIS BBINOJTHEHUS
naboparopubix padot / TTCXA; Astop-coct. A.C.CHoxun, N.I". Xopomies, A.A.JlecHbIX.
— Tromens, 2007. 26 c.

5.3. TeMbl, BBIHOCHMbIE HA CAMOCTOSITEIbHOE U3YUeHHe:
(coenacno mabauye nynkma 5.1)
1. Bonnossle mporuecchl. IIpononbHble U nonepeyHbie BOJIHBL. JlIMHA BOJIHBI, HHTEHCUBHOCTD,
ypaBHEHHE BOJIHBL.
2. 3ByK, UH(PA3BYK, YJIbTPa3BYK, XapaKTEPUCTUKHU 3BYyKa. VIcIoyIb30BaHNE aKyCTUUYECKUX BOJIH.
Korepentnsie BosHbl. OTpaXkeHHE 3ByKa.
3. DJeMeHTHI CIeMaIbHOM TEOPUH OTHOCUTEIBHOCTH.
4. Ctpoenue xujakoctedl U TBepAbIX Ten. OCOOEHHOCTH CTPOSHMS KUAKOCTEH M TBEPABIX Tell.
BHyTpeHHee MOJIeKyIsIpHOE JJaBJIeHHE B )KUIKOCTH.
5. ®azosble npespamienusa. Hacelmennsiit map. /laBnenue HachimeHHoro napa. Kpurtuueckas
Temrneparypa. AOCOIIOTHAsA, MaKCUMaJlbHasl, OTHOCUTENbHAs BIAKHOCTb. ToYKa pOCHI.




6. [InaBnenue u kpucramumsanus. Bo3ronka.

7. 2-e HaYanO TEPMOJAMHAMHUKH. DHTPOMHA. 3-€ HAa4alIo TePMOJUHAMUKH.

8. DnexkTpomMarHUTHas WHAYKOHS. OJIEKTpOMarHuTHble  Kojebanus. CBoOonmHble U
BBIHYX/ICHHBIE KOJICOaHMUSI.

9. Ilepemennsiii Tok. Tpanchopmatopsl. Toku @yko. Camoungykius, D/1C, HHIYKTHBHOCTb.
VYpaBuenus Makcesia.

10. 3akon Mamioca. Bpamienne miockoCTH KoieOaHWW TOJSIPH30BaHHOTO cBeta. [IpuHImn
JIEUCTBUSA MOJAPUMETPA.

11. DnemeHTapHbIE YaCTULBI, UX XapaKTEPUCTUKU. Jlyanu3m CBOMCTB MUKPOYACTHLL.

5.4. Tembl pedepartos:

Posb HOBBIX TEXHOJIOTHH B Pa3BUTUH 00ILIECTBA.

Hctopus pazBUTHS KIACCUYECKON MEXAHUKH.

Mup TUCKPETHBIX 00BEKTOB — MEXaHMYECKHUX YaCTHII.

Cuitbl MHEPIMH U KJTACCHUECKasi MEXaHHKa.

I'apockombl ¥ UX TIPUMEHEHHE.

Hcnonb3oBaHue sHEPruu BETpa.

[Ipumenenrie BUOPOBO3IEHCTBUIA.

Bo3006HOBIIIeMbIE€ NCTOYHHUKH YHEPTHH.

Bonoponnas sHepreTuka.

0. HeTpaguimmoHHbIE METOIBI aKKYMYJIUPOBAHUS SHEPTHH.

1. TunpoaHaMUYecKas HEYCTOMYUBOCTD KHUIKUAX CPE/I.

12. DHepreTuueckue pecypcbl MUPOBOTO OKeaHa.

13. MaruutHast 06paboTKa BOJIBI.

14. TlepcrieKTUBBI UCIIOJIL30BAHUS MAJIBIX THAPOIIEKTPOCTAHIIHH.

15. BuOpannoHHbIE TEXHOJIOTHH.

16. Pe3oHaHCHBIE M3MEPUTETBLHBIC METOTUKH.

17. Vicnonb30BaHuE BOJTHOBBIX IMPOIIECCOB B COBPEMEHHBIX TEXHOJIOTUAX (yAapHAasi BOJIHA).

18. Ucnonb3oBaHue SBICHUI TepeHOCA B COBPEMEHHBIX TEXHOJIOTHYECKUX IpoLecax.

19. Teopus B3pseiBa. [Ipumepsl ee HCHOIB30BaAHUS.

20. Cunepretuka. Konuenuus caMmoopranuzaiuu.

21. CuHepreTuka U SKOHOMHUKA.

22. Durponus. Uneun U. [lpuroxxuHa u ux IpruMEHEHHE.

23. OHeprus. OHTponusa. XHUMUYECKHH TMOTEHUMAN U TEPMOAMHAMHUYECKAsh TeopHUs
XMUMHUYECKOTO CPOJICTBA.

24. IIpuMeHeHue TeIJIOBhIX HACOCOB.

25. DHeprusi 6GMOMaCCHI.

26. SIBnenus nepenoca: qud¢ysus, TEIIONPOBOIHOCTh, BHYTPEHHEE TPEHUE.

27. DNeKTpoCTaTUYECKUe IPUCIIOCOOICHUS U YCTPONCTBRA.

28. CBs3b (HU3HUKH C €CTECTBEHHBIMU HaYKaMHU.

RO ~NoO kWD E

6. DoHA OLEHOYHBIX CPEeACTB IS MNPOBedeHHUS TMPOMEKYTOUYHOH aTTeCTAIlUH
o0yyamuxcst Mo JTUCHHUILINHE

6.1 IlepeyeHb KoMIeTeHUMH H OIEHOYHBIE CPeICTBA HHIMKATOPA JAOCTHKEHHUS
KOMIIeTeHIIM

Koo [lepeuens nmanupyeMbIx HaumenoBanue
Wuaukarop A0CTHXKEHUS
Komne- pe3ynbTaTOB OOYUEHHs 10 | OIIEHOYHOTO CPEJACTBa
KOMIIETEHIIUN
meHyuu JMCLUTUINHE




OIIK-1

HUI-3 onie-1 Mcrione3yer 3Hanus
OCHOBHBIX 3aKOHOB (DU3HKH,
HEOOXOAUMBIX IS PEIICHUS

THIIOBLIX 3aJ1a4 B 00J1aCTH
podheCCUOHANTBHOM
JESITeIbHOCTH

3Hamy:
- CoBpeMeHHbIE (PU3NIECKHUE
[IpeICTaBICHUS 00 OKPYKaKoIIeM
4eTIOBEKA COBPEMEHHOM — MUpE.
-OyHnaMeHTaNbHBIC (U3UICCKUC
TIOHSITHS; 3aKOHBI U SIBJICHUS;
TPaHMIBI KX TPUMEHUMOCTH.
-HasHaueHue v IPUHITAITBI
JIEHCTBUS BaXKHEUIITNX
(usmueckux mpruoopoB.

ymembs:

- OOBSCHATH
HaOmo1aemMble

OCHOBHBIE
NpUPOIHBIE U
TEXHOT€HHBIE SIBJICHUSI u
3 dexTh c TIO3UITUHN
(yHIaMeHTaNbHBIX  (PU3NYECKHX
MpeCTaBICHUH.

-Paborare C ammaparypoit st
(husnyecKux WCCIIeTOBaHUM.
ITpoBoauTs ¢busnueckuit
OKCICPUMEHT u OLICHUBATh
MOrPEIHOCTh U3MEPEHUM.
enadems:

- HaBrikoMm MPOBEICHUSA
(u3MUeCKOro HKCIEpPUMEHTa, B
TOM YUCJIC MpaBUJIbHO
AKCIUTYaTUPOBATh OCHOBHbIE
npubopel U oOOpyZOBaHHE B
COBPEMEHHOU (uznueckoit
nmabopaTopuu.

TectupoBanue
BapuanTsl
KOHTPOJILHON pabOTHI
Bomnpocsl k
cobece10BaHUIO

6.2. llIkanabl oLeHUBAHUA

Il kasa oneHMBaHNsI TECTUPOBAHMS HA 3a4eTe

% BBINOJHEHUS 3aJaHuA

Pe3yabTar

50 - 100

3a4TCHO

menee 50

HC 3a4TCHO

6.4. TunoBble KOHTPOJILHbIE 32/IaHUS UM HHbIE MATEPHAJIBI:

VYka3zaHbl B IPUIIOKEHUH 1.

7. IlepeyeHb OCHOBHOW W JIONMOJIHMTEJbHOH Y4eOHOIi JMTepaTypbl, HEOOXOAUMOIi
JJIS OCBOCHM S AMCHUIIJINHbBI
a) OCHOBHasl TUTepaTypa

0) MONOJHUTENbHAS IUTepaTypa
1. Tpodumosa, T.U. C6opHuUK 3a1a4 IO Kypcy pusuku: yued.nmocodue. — M.: Broicmias mkona,
1991. — 303 c.:un.
bnoxuna, M.E.PykoBo/CTBO K J1abopaTopHBIM paboTaM MO MEAUIMHCKOW U OHMOJIOTHYeCKOn
¢u3uku: yue6.mocodue / M.E.bnoxuna, M.A. Dccaynosa, I'.B. MancypoBa. — M.: Jlpoda,
2002. — 288 c.:m.

2.




3. Boubkenmreiin, B.C. CoopHuKk 3ama4 mo obmemy kypey ¢usuku / B.C. BonbkeHIITeHH. —
CII6.: Kamxnsiid mup, 2007.- 328 c.: ui.

4. I'pabosckuii, P.1. Kypc ¢usuku: yaebnoe nocooue/ P.N.I'paboBckwmii. — CII6.: Jlans, 2012.
— 608 c.

8. IlepeyeHn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH
"UHTepHet"

1 Jlekuuu no  Dusuke [D5eKTpOHHBIN  pecypc] —  PeXHM  JOCTyMa:
https://www.youtube.com/channel/UCoFET4xcduyXFGdAInNWG8yw

2 Jlexiun mo ®usmke [DnekTpoHHBI pecypc] — pexum goctyma: https:/Ims-
test.gausz.ru/enrol/index.php?id=2745

9. Meroauyeckue yKkazaHus AJ1s1 00y4aroLUXCH M0 OCBOEHUIO TUCHHUILINHBI
1. ®usuka: Yue6HOE nocoOue Mo BBITOJHEHUIO KOHTPOJIbHBIX padoT [ DIEKTPOHHBIA BapuaHT]| /
Cocr. I1. A. Tlpokommios, E. A. IIpockypskoBa. — Tromenn: 'AY Cesepnoro 3aypansbs, 2017. -
125 c.

10. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOT Uil
1. Onepanuonnas cucrema Windows (JIMIIEH3HOHHO-TIPOTpaMMHOE oOecrieueHre)
2. ITaker npukianueix nporpamm MS Office 2007 (yHUBepcUTETCKas JTULIEH3H)

11. MaTepuaJbHO-TeXHHUYECKOEe OOecriedeHue U CIUIINHbI

1-23 JlaGoparopusi ONTHUKH: YCTAaHOBKA JIi M3MEPEHUS UIMHBI BOJHBL TU(PAKIIMOHHAS
pelieTka, MeKTpuYecKas JlaMIa, MUKPOCKOII, CTEKJISIHHbIE TUIACTHHBI, MUKPOMETp, BaKyyMHBIN
(OTOANEMEHT, S3TaJlOHHAsl JIAMIIOYKA, OINTHYECKas CKaMbsl, MHUKpPOAMIIEPMETp, BOJBTMETD,
MOTEHIIMOMETP, COCTUHUTENIbHBIE ITPOBO/IA.

1-24 JlaGopaTopusi 9JNEKTPOCTATUKH U  OJICKTPOJUHAMUKH: aMIEPMETPhl, BOJBTMETPHI
pa3IMYHBIX BHUJOB, IOTEHLUHUOMETP, BOJBTMETP, aMIIEPMETpP, COMPOTUBJICHHE HATrPy3KU
(peoctar), kimrou, uctouynuk nuranus 200 B, manrorpad, peocraT, K04, 30HJ, HUCTOYHHK
nutanuss 50 B, TepMHCTOp, MarasuH CONpPOTHUBIICHUS, TEPMOMETp, TaJbBAaHOMETp, KIIIOY,
MOTEHIIMOMETp,  JJIGKTpUYECKas IUIMTKA, TaHTeHC - TallbBAaHOMETP, MOTEHIIMOMETD,
MepeKIIIoYaTeb, KOMIIac, ICTOYHUK Toka 50 B.

1-18 Jlaboparopus MEXaHUKH U MOJEKYIsipHOU pu3uku: [Ipubopsl Mo onpeneneHuo mI0OTHOCTH
TBEPAOTO Tesa (aBTOPCKOE MCHOJIHEHHE), TI0 U3YYEHUIO KOJIe0aTeIbHOTO JIBUKEHUS (aBTOPCKOE
WCIIOJIHEHUE), 110 U3YYEHHUIO BPAIaTeIbHOTO JBIKEHUS (aBTOPCKOE HCIIOTHEHHE), 0 U3YYECHUIO
BpAIIaTeIbHOTO JIBIKEHHUS (aBTOPCKOE HCIIOJNHEHHUE), MO ONpEACNECHUIO SBICHUS BS3KOCTU
KUAKOCTU, KOIPPHUIHEHTA TOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH (aBTOPCKOE HCTIOTHEHHE).

12. Oco0GeHHOCTH OCBOEHHS TUCHHUILIMHBI [Jsi WHBAJIHMIOB H JHI C OrPaHHYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OOyueHre 00YYArONUXCS C OTPAaHHUCHHBIMH BO3MOXKHOCTSMH 37I0pPOBBSI TPH HEOOXOAUMOCTH
OCYIIECTRIISICTCS. HA OCHOBE aJalTHPOBAHHOW pabovei MporpaMMbl C HCIONB30BAHUEM CIEIHATBHBIX
METOMIOB OOyuYeHHS | JUJAKTHYCCKUX MATEPUajoB, COCTABJICHHBIX C YYE€TOM OCOOCHHOCTEH
MCUXO(MU3NYECKOTO PA3BUTHUS, WHAWBUAYATbHBIX BO3MOXXHOCTEH U COCTOSIHHS 370POBbS TaKHX
oOyuarormmxcs (00y4Jaromerocs).


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

B memsax ocBoeHust yuyeOHOW MporpamMMbl AWCHUIUIMHBI WHBAIMAAMH U JIMOAMH C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI 00€CTIEUNBACTCS:

* U MHBAJMJOB M JIUI] C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMHU 3JI0POBBSI 10 3pEHUIO: Pa3MeElIeHUE B
JOCTYNHBIX JUIS OOy4arolluXcs, SBJSIIOIIMXCS CIENBIMH WM  CINa0OBUAALIMMH, MeCTaXx U B
aJalTHPOBaHHON (opMe crnpaBOoYHOW HMH(OpPMALKMK O PAaCHUCAaHUU YYEOHBIX 3aHSATHU; MPUCYTCTBUE
ACCHCTEHTa,  OKa3bIBAIOLIEr0 O0y4JarouieMycss HEOOXOUMYIO TIOMOIIIb; BBIITYCK
aNbTEPHATUBHBIX (OPMATOB ~ METOMUYECKMX MaTepHalioB (KPYMHBIA MMpUPT WK ayauodaiiisl),
WCIONb30BaHKe Bepcuu caita s ciaabopuasnmx ObC IPR BOOKS u cnenuanbHOro MOOMIBHOIO
npunoxkenuss [PR BOOKS WV-Reader (mporpamMMbel HEBH3yalnbHOTO JOCTyMa K HHGOpMaIuy,
MpeAHa3HaYeHHOH sl MOOMIJIBHBIX YCTPOWCTB, paboTalonux Ha onepannonHoi cucreme Android u iOS,
KoTopasi He TpeOyeT crenuajibHO OOYUYEHHOrOo acCUCTeHTa, T.K. joau ¢ OB3 mo 3peHuro paboraroT co
CBOMM YCTPOWCTBOM MPUBBIYHBIM CIIOCOOOM, HCHONB3YS CIENUalbHBIE IITaTHBIE MPOrPaMMBbl IS
He3pstunx JojeH, ¢ koropeiMu [IPR BOOKS WV-Reader nMeer mosiHyr0 COBMECTHMOCTH );

*  UId WHBAIWJOB M JIMI] C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS IO CIIYXY: HaJUISKAIIIMHU
3BYKOBBIMH CPEICTBAMH BOCIIPOU3BEICHIE HHPOPMAIIHH;

*  UId WHBAIHJOB W JIMIl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI, UMEIOIIMX HaPYIICHHS
OIOPHO-JIBUTATENIFHOIO  ammapara: BO3MOXKHOCTH OECHpersTCTBEHHOrO JOCTyla OOy4aromuxcsi B
yueOHBbIC TIOMEIEHHUs, TyaJleTHbIE KOMHATBHI U JIDYTHE MOMEIICHUS Kadeaphl, a Takxke MpeObIBaHUE B
YKa3aHHbBIX MTOMEIICHHSIX.

OOpazoBanue OOydYalOMIUXCS C OTrPaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0pOBbSI MOXKET OBIThH
OpPraHM30BaHO KaK COBMECTHO C JPYyrMMU OOYYarONIMMHUCS, TaK W B OTJIENBHBIX TpYyNIaXx WIA B
OT/IENBHBIX OpTaHHU3aIHUsIX.



[Ipunoxenue 1
MuHUCTEPCTBO CENIBCKOro X03siiicTBa Poccuiickont @enepanuu
OI'BOY BO I'ocynapctBenHbIl arpapHbiii yHuBepcuter CeBepHOro 3aypaibs
HHXEeHEepHO-TEXHOJIOTNYECKUN HHCTUTYT

Kadenpa «ueproobdecriedeHus CeITbCKOTO X03HCTBAY

®OHJ] OIIEHOYHBIX CPEJICTB
1o y4eOHOM AuciuIInHe «Du3nKa»

muts HaripaBieHnus noarotoku 35.03.01 «Jlecnoe neno»

npoduis "JlecHoe x035icTBO"

YpoBeHb BhIcIero 00pa3oBaHus — 0akagaBpuat

Pazpabotuuk: cT. mpenonaBatens, A.B. CtaBunkuii

YTBepKIeHO Ha 3aceaaHuy Kadeapsbl

npoTokoa Ne 7 ot «01 » uronsa 2022r.

G
HN.o. 3aBenyromero xadeapoii _ N.B.CaBuyk

Tromensn, 2022
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KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA JAeSITEJIbHOCTH, XapaKTepHu3youue

JTanbl (pOPMHUPOBAHUS KOMIIETEHIIMHA B IIPpOLecce OCBOCHHS AUCIUIINHBI
OU3UKA

BOl'lpOCI)I JJIs co0ecel0oBaHUA

Paszoen 1. @uszuueckue 0cHOBbL MEXAHUKU

UYrto Ha3bpIBaeTcst Maccoit?

UTo Ha3bIBACTCS TUIOTHOCTHIO?

Uro 3HaYUT U3MEpUTh (pusnueckyro BenuuuHy? [IpsiMble U KOCBEHHBbIE U3MEPEHMs], IPOMaXH,
CUCTEeMAaTUYECKHUE U CITydaliHble OIINOKH.

Uto Ha3bpIBaeTCst a0COMIOTHON U OTHOCUTENbHOM OMMOKaMU U3MepeHus?

[IpaBuna noctpoeHus rpauKoB.

Uto HazwiBaeTcs aedopmanueii? [lepeuncnure Buabl gedopmariuu.

Uro Takoe MexaHnuyeckoe HanpsikeHue? Equnuin: usmepenus B CU.
Cdopmynupyiite 3akoH ['yka.

Kak onpenensiercst Mmoayib ynpyroctu. Ero ¢pusudeckuii cMbICII.

UTto Ha3pIBaeTCsl TapMOHUYECKUM KoJiebaHueM?

VYpaBHEeHHE rapMOHHUYECKOT0 KojieOaTeIbHOTo ABKeHus. Ero rpaduxk.

Uto Takoe cMmeleHue, aMIuTyaa, ¢hasa, mepuo Kojieoanus?

OT 4ero 3aBHCHUT NEpUO KOJeOaHUN MaTeMaTUYECKOTO MasiTHUKA?

OT 4ero 3aBUCHUT dHEPrus KojaeOaHuii?

Kak onpenensiercst cKopocTh U YCKOpPEHHE MU KosieOaTeIbHOM ABMXKEHUN ?
Kakwue sHepreruueckue npeBpaiieHus IpoucXoIsT Mpu KoJie6aTeTbHOM IBHKEHUH?
Kakue cuibl 1eiCTBYIOT Ha MAaITHUK B IIPOLIECCE €rO IBXKEHUA?

UTo Ha3bIBaETCA YIIIOBOM CKOPOCTHIO, YIIIOBBIM YCKOpeHUEeM? X e TMHUIIBI U3MEPEHUS.
Uto Ha3bIBaeTCI MOMEHTOM cUJIbl? Kak OH HarpaBiieH?

UTo Ha3bIBAETCS IJIEUOM CHUJIbI?

UT0 Takoe MOMEHT MHEPLMU TOUKH; Tena?

3anucaTh U NOSICHUTh OCHOBHOE YPAaBHEHHE IMHAMUKHU BPALIaTEIbHOTO IBHIKECHHUSL.
CBs13b MEXy JINHEWHBIMU U YTIIOBBIMU CKOPOCTBIO U YCKOPEHUEM.

Kak moxeT ObITh OnpeielieH MOMEHT CUJl TpeHUs rpaduuecku?

Uro Takoe OaITUCTUYECKUI MasTHUK?

JlaTh NOHATHE 3aMKHYTOW CUCTEMBI.

UTo Ha3bIBaeTCS KOHCEPBATUBHOW U HEKOHCEPBATUBHOU CUJION?

CdhopmynupoBaTh 3aKOH COXpaHEHUSI UMITYJIbCA, MOMEHTA UMITYJIbCA.
CdhopmynupoBaTh 3aKOH COXpaHEHUSI YHEPTHUH B MEXaHHUKE.

BriBog pacueTHoit popmyIib.

BriBo popMyIibl CKOPOCTH CHapsia, MOMAAoIero B OaNIMCTHYECKUI MAasTHUK.
UTto Ha3bIBaeTCsI MATEMAaTUYECKUM MAaITHUKOM, GHU3NIECKIM MasiTHUKOM?
®opMyIbl IEPUOAOB JUTSI MATEMATUYECKOTO U (PU3NYECKOTO MAITHUKOB (BBIBECTH).
Uro Takoe npuBeAeHas JUIMHA (HU3UUECKOTO MasiTHUKA?

OcHOBHOE ypaBHEHHE IMHAMHKHU BpPaaTeIbHOTO IBUKECHMUSI.

YTo Takoe MOMEHT UHEPLUU?

Coopmynupyiite Teopemy LlTeitnepa.

UYro HazpiBaeTcst BorHOW? Ilonepeunblie U POJOIbHBIE BOJIHBI.

BrIiBOZ ypaBHEHUS TUIOCKOM BOJIHBI.

Ccepuueckue BosHbL. BoHOBOE ypaBHEHHE.

Wntepdepennus u qudpaxius Boid. [punmun [olirenca.

BobiBoa M aHaNM3 ypaBHEHHS CTOSIYEH BOJHBI.



43. BoiBoa pacueTHOM (hopMyITbl ISl ONIPEEeTICHHS] CKOPOCTH 3ByKa B BO3IyXe.

44. Y10 Takoe pe30oHaHC.

45. 3akOHbl COXpaHeHUs B MexaHuke. PeakTuBHOe aBMkeHHe. lcTopus pasBUTHS paKeTHOMN
TEXHUKH.

46. Moment wuHepuuu. OCHOBHOE ypaBHEHHE IMHAMUKU BpAIaTeNbHOTO JBWKEHUS. MoMeHT
KOJIMYECTBA JABMKEHHSI U 3aKOH €ro COXpaHeHus. [ mpockor, ero mpuMeHeHue.

47. Nedopmanus TBepaoro Tena. Buasl gedopmaruii, tuarpaMma HanpsHKeHUH

48. BomHOBBIE MTPOIIECCHI.

49. AKyCTUYECKHE BOJHBI, UX XapAKTEPUCTUKH.

50. YpTpa3ByK, €ero mpuMeHECHHE.

51. Dddexr [dormiepa B aKyCTHKE.

52. Yrto Takoe CUCTEMBI OTCUETA.

53. 3aKkoH coxpaHeHHs KOJIMYecTBa ABmKeHus. LIeHTp macc.

54. Y ap ynpyrux u Heynpyrux Tei.

55. MOMEHT KOJIMUECTBA IBMKEHUS M 3aKOH COXPAHEHHUSI MOMEHTA KOJIMYECTBA JABHKCHHS.

56. CBoboanbie ocu. ['mpockor.

57. 3axonsl Kerutepa.

58. [ToTeHman moJst TATOTCHUSI.

59. JlamuHApHBII U TYpOYICHTHBIA PEXUM TEUCHUS KHUIKOCTH.

60. /IBmKkeHue Ten B )KUIKOCTIX U Ta3ax.

61. MexaHnYecKre rapMOHHYECKHIE KOJICOaHMUS.

62. [IpuHIMT cymepno3unny BoJaH. [ pynmoBast CKOpoCTb.

63. Crosrare BOJTHBI.

64. YpTpa3ByK U €ro MpUMEHEHHE.
Pazoen 2. Monexynapnas ¢puzuxa u mepmoounamuxa

TlousiTe naeaabHOIO rasa.

M3omporieccsl HeaIbHOTO Ta3a U UX IpaduKH.

Uto HazwiBaeTcs AaieHueM? [IpuOopsl 11t u3MepeHus JaBICHUS.

JlaTe ompeneneHue TemnepaTypbl. AOCOJIIOTHAS IIKaIa TEMIIEpaTyp.
YpaBHEHHE COCTOSIHUS HUCATHLHOTO rasa.

Kak MOXHO omnpeeuTh IIOTHOCTh Ta3a?

KakoBbI 3HaYCHUS JTaBJICHUS ¥ TEMIIEPATypPhl IPH HOPMAIBHBIX YCIOBUSIX?
CnenaiiTe IepeBOJ] MM PTYTHOTO ¢TOJI0A M MM BOJISIHOTO cToJi0a B [Tackamy.
JlaTh IOHATHE SIBJICHUE BSI3KOCTH.

0. UYro Ha3pBaeTcs K03(pPHUIIMEHTOM BHYTPEHHET0 TpeHHs? EAMHHIIBI U3MEpEeHHUS.
1. Ot gero 3aBUCUT KOI(PPUIIMEHT BAZKOCTH Ta30B?

12.  Yro takoe amuHa cBoOoaAHOTO mpodera Moiexyn? OT 4yero oHa 3aBUCUT?

13. Kak MOXHO paccuuTaTh IJIOTHOCTH ra3a’?

14. Kakwue cuibl IeHCTBYIOT Ha IIAPHK, IBMXKYIIUICS B BSI3KOM cpene?

15. Bcerna nu cripaBeyinB 3akoH HbroTOHA JI71s1 BSA3KOTO TPEHHS?

16. T'me MoxHO HaOMIOAATH JBM)KCHHE MaJbIX YACTHIl B BSI3KOW cpefe (B MpUpoje, B ObITY U
T.1.)?

17. ot yero 3aBUCUT KOI(PPUIIMEHT BAZKOCTH KUAKOCTH?

18. OObscHUTE NPUPOTY ABICHUS BA3KOCTH.

19. Yro takoe ko3P PUIMEHT BI3KOCTH? EqUHUIIBI U3MEpEeHHUs.

20. Yro Ha3bIBaeTCs YIENbHOW TEIIOEMKOCThIO BemecTBa? Kakas cBsi3b MeXIy Hed u
MOJISIPHOM TEII0EMKOCTHIO?

21. Tlouemy TeMmIOEMKOCTH T'a30B 3aBUCST OT YCJIOBUIA HArpeBaHuUs?

22. CdopmynupyiiTe nepBoe Hayajlo0 TEPMOJUHAMHUKH?

23. Ilouemy Cp>Cv?

24. Kaxoii mporecc Ha3bpIBaeTCs aquadaTUYeCcKum?

25. 3anumute ypaBHeHue [lyaccona.

RBPpooo~NokwNdE



NookrowhE

o

10.
11.
12.

13.
14.
15.
16.

17.

18.
19.
20.
21.

22.
23.
24,
25.

26.
27.

26. 3anumuTe MepBoe HayaJlo TEPMOJANHAMHKH U1 H30TIPOLIECCOB UACATBHOTO Ta3a.

27. Ot 4ero 3aBUCUT BHYTPEHHSS SHEPT U UCATBHOTO ra3a?

28. JlaiiTe ompeneneHne MOHATHS CTETIEHN CBOOO B MOJICKYIIBI.

29. OOBICHUTH MEXaHU3M 00pa30BaHUS MOJICKYIIIPHOTO JaBJICHUSL.

30. IIpupomaa MOBEPXHOCTHOTO HATSKEHUSI.

31. Yo Ha3zbIBaeTCs KOAPPHUIMEHTOM MOBEPXHOCTHOTO HATsHKEHHsI? OT 4ero OH 3aBHCUT?
32. JlomonHUTENHHOE JaBJICHUE TI0]] HICKPHUBIICHHOW MOBEepXHOCTHI0. Dopmyna Jlammaca
33. SIBieHus cMayMBaHUS M HECMAaYyUBaHUS.

34. Kammuisipusie siBiieHus. X pons B mpupoe.

35. Bropoe Hagano TepmoauHamMuku. TerutoBbie aBuratenu, ux KIIJ. [IpuMeneHue TerioBbIx
JIBUTATEJIEH.

36. Baxyym u METOJBI €T0 MOTYYCHUSI.

37. llpumeHEHHE IEPBOrO Hayaia TEPMOTMHAMUKN K H30TIPOIIECCAM.

38. BHyTpeHH:S dHEPrUs peabHBIX Ta30B.

39. OOparumbie 1 HEOOPATUMBIE TIPOLIECCHI.

40. KanwuisipHbie SBICHUSI.

41. AmopdHble Tena.

Pa3zoen 3. Dnexmpuuecmeo u macnemusm

N3 xakuX OCHOBHBIX AJIEMEHTOB COCTOUT JICKTPUUECKAsl TIETTh?

[TpuHuMn neicTBus NpuOOPOB MarHUTOIEKTPUUECKONW CUCTEMBI.

[IpuHnun neiicTBus NpuOOPOB IEKTPOMATHUTHON CUCTEMBI.

UTo Ha3BIBAETCS YYBCTBUTEIBHOCTHIO TPUOOPOB?

UTo Ha3BIBaETCS IIEHOW JIETIEHUs TPUOOpa, MPEETIOM U3MEPECHUS ?

Kaxk o kimaccy TOUHOCTH OIIPEAEIUTh NOTPEIIHOCTh PE3YNIbTaTa U3MEPEHUs?

XapakTepucTUKH MPUOOPOB: KJIACC TOYHOCTHU, YYBCTBUTEIBHOCTb, TMpEAETbl H3MEPEHUN.
Knaccudukanus mpuGopoB U UX yCIOBHBIE 0003HAYCHHS.

HcrouHnky TOKa U UX XapaKTEPUCTUKHU.

Pacuer norpemHocTeit npu N3MEpPEeHUN JaHHBIM PUOOPOM IO KiIaccy TOUHOCTH.

UYTto Takoe peocTar, Kak €ro MOXHO BKJIFOUUTH B LIEIb?

Pacuer mynTa amnepmerpa, rpagyupoBKa aMIiepMeTpa C IIyHTOM.

Pacyer no6aBouHOro COMpPOTHBIEHUS [UId BOJbTMETpa. ['pagyupoBka BOJbTMETpa C
N00aBOYHBIM COMPOTUBJICHHEM

Ha3oBute BenMuMHbBI, XapaKTepU3yIOIIHUE 3JEKTPOCTATUYECKOE T0JIE: €AUHULBI X U3MEPEHHUSL.
I'padmyeckoe n3o0paxkeHUE MEKTPOCTATHIECKOTO MOJIS.

CBoiiCTBa SKBUIIOTEHIUAJIBHBIX IOBEPXHOCTEM.

OObscHUTE CMBICT MUHYca B (opMylie, CBSI3bIBAIOIICH HAMPSKEHHOCTh AJIEKTPOCTATUYECKOTO
0JIS1 ¥ TPAJAMEHT MOTEHLHANIA.

Kak omnpegenutp HanpspKEHHOCTh  OJHOPOJHOTO — 3JIEKTPOCTATHYECKOrO  MOJIA,  3Has
PacIoyIOKEeHNEe SKBUIIOTECHIIMAJIBHBIX [IOBEPXHOCTEM?

MexaHnu3m 00pa30BaHUs 3aMUPAIOIIETO CIOSL.

[IpuHuun neicTBUs NOIYIPOBOAHUKOBOTO TPHOA.

CxeMa xapaKTEepHCTHKHU MOJIYIPOBOJIHUKOBOTO TPHUOAA.

XapakTepucTuku Tproaa: BxogHoe conpotusienue; BorxoqHoe conportusienue; Koshdunment
ycuneHus 1o Toky; KoadduimenT ycunenus no HanpsokeHuro;. KpyTu3Ha xapakTepuCcTUKH.
OTnruue MoNynpoBOJAHUKOB OT MPOBOJHUKOB M U30JSATOPOB(IIO 30HHOW TEOPHH MPOBOAUMOCTH
BEIIECTB).

Tunel NOTyNPOBOAHUKOB MO BUAY TPOBOJIUMOCTH.

Xapaktep U3MEHEHHUs COMPOTUBIICHUS OTYIIPOBOJIHUKOB.

OO6nacTy UCMONB30BAHMSI TOIYIIPOBOIHUKOBBIX MPUOOPOB. YCTPONCTBO MOIYIMPOBOTHUKOBOTO
JM0/1a U TPUOJIa.

OCHOBHBIE XapaKTEPUCTUKH TEPMOPEZUCTOPOB.

MocT YuTcTOHa, U3MEPEHHE CONTPOTUBIIEHUSI MOCTOM.
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MaruuTHOe noJsie. Ero cBoricraa.

Uto Ha3bIBaETCSl CUIIOBOU JTUHUEH?

Kak onpenenuts HarpaBieHUE CUIIOBBIX JIUHUN?

Cdhopmymupyiite u 3anummte 3akoH bro — CaBapa — Jlamnaca.

Urto takoe cuna Amnepa?

B ueMm cymHOCTh NpUHIIKTIA CYTIEPIIO3UITUH TIOJICH?

HazoBuTte a51eMeHTBI 36MHOTO MarHeTusMa.

Urto takoe cuna Jlopenna? Kak onpenenuts ee BEIMUUHY U HAaMpaBieHUE?

Jloka3aTh, YTO MarHMTHOE TIOJiE¢ HE COBepImaeT pabOThl HAN JBHXKYIICHCS 3apsDKCHHOUN
YaCTHULICH.

CdhopmymupoBaTh 3aKOH COXpaHEHUS SHEPTHH U 3aIllUCaTh €T0 JUIS 3JICKTPOHA B MAarHETPOHE.
[TosmyunTts BbIpaxkeHue a1 MOMEHTa cuiibl JIOpeHIa, IeMCTBYIOMIEH Ha JIEKTPOH.

Kaxkyto tpaektopuio OyneT omuchIBaTh JEKTPOH, BIETEBIIUN B OJHOPOJHOEC MArHUTHOE TOJIE
MEPIEHNKYIIIPHO CUIIOBBIM JTUHUSAM?

OnpenenuTh BEIUYUHY YII0BOM CKOPOCTH BpAIlEHUS DJIEKTPOHA B MarHeTpoOHE, MOJIb3YSCh
HalJIEHHBIMU BaMHU YIEITbHBIM 3apsIOM TIPH OTIPEICIIEHHON CUJIE TOKA B COJICHOM/IE.
[TonsaTHE TIEpEMEHHOTO CHHYCOUIATHLHOTO TOKA.

XapakTepuCTUKH TIEPEMEHHOTO TOKa.

UTo Ha3BIBAETCSl aKTUBHBIM, HHIYKTUBHBIM U EMKOCTHBIM COTMIPOTUBIICHUSIMH?

DopMyITbl )1 BBIYUCICHUS WHIYKTHBHOTO W €MKOCTHOTO COMPOTUBIEHUNA. OT 4ero u Kak OHU
3aBUCAT?

3akoH OMa 1Sl ey IEPEMEHHOTO TOKa.

[TomHOE cCompoTHBIIEHHWE TIEMIM TIEPEMEHHOTO TOKAa C TIOCIEIOBATEIBHBIM COCTUHEHUEM
AKTUBHOT'O M PEAKTUBHOTO COMPOTUBIICHUH.

BekropHas auarpamma HanpspKEHUU.

Urto 3Hauut pexxum ¢>0, ¢ =0, ¢<0?

Kaxk y3natp, uto ¢>0, ¢ =0, ¢<0?

[TonsiTHE B3aMMHOM MHIYKIIMUA W B3aUMHOW UHIYKTUBHOCTH.

AKTHBHOE ¥ pEaKTUBHOE CONPOTUBJICHUE.

Pe3onanc HampsikeHHi.

Pe3onanc TokoB.

KonebaTtenbHblit KOHTYpP, SKCIEPUMEHTAIbHOE MOTyYSHHE 3/M BOJIH.

I'eneparnus u nepenaya 3/M BOJH.

[IpoBOAHMKH, IPOBOJHUKH 1-TO pOJia B 3IEKTPOCTATUYECKOM IIOJIE.

Kak ocymecTisiercs 3eKTpocTaTH4eCKas 3allnTa.

DIEeKTPOEMKOCTb. DIEKTPOEMKOCTb 3EMIIH.

DIEeKTPOEMKOCTh YEIUHEHHOTO IPOBOJHUKA, KOHJIEHCATOPA.

Bubl KOHIEHCATOPOB U UX IPUMEHEHHE.

[TonynpoBOAHUKH, BUJIbI IPOBOAUMOCTHU MOJIYIIPOBOJIHHUKOB.

TepmoanexkTpuyeckue sBJICHUS, UX TPUMEHEHHE.

DNEeKTpUYECKUN TOK B ra3ax U B BaKyyMe. DMHUCCHOHHBIE SIBJICHUS, UX IPUMEHEHHE.
Croponnue cuiibl, 3/IC, BUIBI HCTOYHUKOB TOKA.

HanpsikeHHOCTh Kak rpaJMeHT NOTEeHIIMaIa. DKBUIIOTEHI[MATbHBIE MOBEPXHOCTH.
[TonspuzoBanHOCTH, HanpsokeHHOCTD MOJIS B TUAJIEKTPUKE.

Pabora u mourHOCTh TOKA. 3akoH J[xoynsa-Jlenua.

KoHTakTHas pa3HOCTh NOTEHIIMAJIOB.

HNonuzanus razos. HecaMocTosATENbHBIN Ia30BbIN pa3psl.

YckopuTenu 3apsKEHHBIX YacTHIL.

Buxpesbie TOKH.

Toxu pa3MbIKaHMs U 3aMbIKaHUS.

HamarnnuuBanue. MarHutHoe 1oJje B BELIECTBE.

Tok cmenieHus.



75. CBOOOJHBIC TAPMOHMYECKHE KOJIeOaHUs B KOJIeOAaTEIbHOM KOHTYpE.

76. CBepXIIpoOBOMMOCTb.

77. T1osryripOBOAHUKOBBIE AUOABI U TPUOIbL. [l0TynpoBOIHIKOBEIE TPUOOPHI MX IPUMEHEHUE.
Paszoen 4. Onmuxa

RBRoOoo~Nooa~wNE
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0.
. Yro Takoe nmosisspu3oBaHHbIN cBET? CIOCOOBI €ro MOITy4eHus.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Urto Takoe siBiieHue nudpaximum?

[Ipunnun [Mtolirenca — @penens.

JudpaxuonHas pemeTka. Y CI0BUEe TEMHBIX U CBETIIBIX MOJIOC.

[IpakTueckoe npuMeHEeHUE ABICHUS TU(paKLIUu.

UYro Takoe siBiieHHuEe UHTEP(PEPEHLINS FIEKTPOMArHUTHBIX BOJIH?

YcnoBus MakcuMyMa ¥ MUHUMYMa HHTEP(EPEeHIINH 3JIeKTPOMAarHUTHBIX BOJH .
Jycniepcus 31eKTPOMarHUTHBIX BOJIH, YCJIOBUS JUCTIEPCHUH .

Ocob6enHocTu TUdpakIuy IEKTPOMArHUTHBIX BOJIH.

CrtpoeHnue IeKTPOMarHUTHOM BOJIHBI.

Uro Takoe cBeT 1o BOIHOBOM Teopun? [ToHsATHE €CTECTBEHHOTO CBETA.

Uro Takoe BpaliareabHas NOJIspU3alus U OT Yero OHa 3aBUCHUT?

I'me HaxoAUT MpaKTHYECKOE MPUMEHEHHE MOJISTPU30BAHHBIN CBET?

YCTpoiCcTBO MONSPUMETPA, TTOPSIIOK BHITIOTHEHUS PaOOTHI.

3aKOHBI OTPAKEHUS U MPETOMIICHHS CBeTa. X0/ Jiyya B IpU3MeE.

SIBieHMe MOJIHOTO BHYTPEHHETO OTPAXKEHUSI.

[TocTpoenue n300paxeHus B INH3AX.

YBennueHue MUKpPOCKOIIA.

[Ipupona cBera o KBaHTOBOW TEOPHH.

SAsnenune pororddekra, 3akonbl CTONIETOBA.

VYpaBHeHue DiiHITEHHAa U OOBICHEHHE MM 3aKOHOB BHemHero (otodddekra. «KpacHas
rparuiay Gorodddekra.

Hutepdepeniius cBeTa, METOIbI €€ HAOMIOACHUS, TIPUMEHEHNE HHTEPPEPECHITUN.

Hudpakuust cBera. JudpakmuoHHas pemieTka, €€ NpuUMeHeHue. Paspemarorias
CIIOCOOHOCTH ONTHYECKUX MPUOOPOB.

[Tonsitue o ronorpaduu. ['osnorpapuuecknue ycraHOBKH.

OnTHyeckue TreHepaTopbl, UX MPHUHIMI JCHCTBHS, pa3BUTHE U NPUMEHEHHE Ja3epHOU
TEXHUKH.

dotordpdexr. [Tpumenenne Gororddekra.

Jlnama3oH 3/M BOJIH, CBOWCTBA U IPUMEHEHUE 3/M BOJIH Pa3IMYHOMN YaCTOTHI.

Tounkwue nun3bl. 300paxkeHne npeMeToB C IMOMOIIBIO JTHH3.

[Ipumenenne uaTepPepeHIIuu CBETA.

Pa3permaromiasi cmiocoOHOCTh ONTUYECKUX TPHUOOPOB.

TNomorpadwus.

N3nyuenune BaBunosa-UepeHkosa.

HckyccTBeHHas onTuyeckasi aHU30TPOTIHS.

[Ipumenenne porordpdexra.

KopnyckynsipHO-BOTHOBOM JTyajii3M CBOMCTB BEILIECTBA.

JIBr>keHre cBOOOIHOM YaCTHUIIBL.

[Mpunnun [Taynu. Pacnpenenenue 31eKTPOHOB B aTOME O COCTOSIHUSIM.

Mounekynsapusie criekTpbl. KomOuHaIIMoHHOE paccesHue.

Jlazepsl.

Omnpenenenre CBETOBOM U BOJIBTAMIIEPHON XapaKTepUCTHK (HOTOIIEMEHTA.

IIpouenypa ouennBanus codeceT0BAHNS
Hcnonb3yercss (poHTaIBHBIA OMPOC, KOTOPBIM mMpeArnonaraeT paboTy mpernoaaBaTens

OJIHOBPCMCHHO CO BCel aYIlI/ITOpI/Ieﬁ, " NPpOBOAUTHCA B BHUIAC 6CCCI[BI 110 BOIIpOCaM. HpI/I 0T60pe

BOIIPOCOB U MOCTAHOBKEC NEPC CTYACHTAMU YIHUTBHIBACTCA CJICIYIOIICC:



— 3a4a€TCAa HC Ooitee ATU, OHAU JOJDKHBI HEIIOCPCACTBCHHO OTHOCHUTLCA K HpOBGpSIGMOfI

TEME;

— (opMyIIMpOBKa BOTIPOCA AOJKHA OBITH OJJHO3HAUYHOM U MOHATHOM OTBEYAIOIIEMY;

— HEJIOMyCTUMO TpeaiaraTh CTyJE€HTaM BOIIPOCHI, TPEOYIOIHE MHOKECTBA OTBETOB, T.C.

BOTIPOCHI OTKPBITON (POPMBI MJIH TaK Ha3bIBAEMBIE «TECTOBBIEY» BOIPOCHI C OTBETOM «JIa/HET.

B KOHIIC OIIpoCa mperoaaBaTreyib JaCT 3aKIIOYHUTCIbHBIC KOMMCHTApHUU II0 Ka4YCCTBY

OTBCTOB BCCX CTYJICHTOB.

Kpurtepuu ouenku codecenoBanus

3a4TeHo

CTyneHT OTBETHJI Ha BCE MPEUIOKEHHBIE BOMPOCHI, TOKA3aB XOPOIINUE 3HAHUS
110 U3YYEHHOU TeMe, ITPOJIEMOHCTPUPOBAJT BIAJCHHE MAaTEPUAIIOM TIO
TEOPETHUYECKUM BOTIPOCAM U MPAKTUUECKUM 3aJaHUSM U/UITN JOITYCTHII
HECYIIECTBEHHBIE HETOYHOCTH/OMUOKH PU OTBETE

He 3auTteno

CTy,Z[GHT OTBCTUJI HE€ Ha BCC MPCAJIOKCHHBIC BOIPOCHI; IMPOACMOHCTPHUPOBAI
HETIOJIHOC BJIAZICHUEC MAaTCpHUAJIOM 10 TCOPETUICCKUM BOIIPOCaM U MPAKTHYCCKHUM
3aIaHUsAM U JOITYCTUII HECKOJIBKO CYIICCTBCHHBIX [91115(0) 3 ITpH OTBECTE.

Bonpocel k 3auery

Koowi
KomnemeHy Bonpocwt k 3auemy
uu
OIIK-1 1. Mexannueckoe ABIKeHHE. BUOBI MEXaHUUECKOTO ABYXKEHUS.
Cnocoben | 2. CKOpOCTbh U YCKOPEHHE MPH MOCTYNATEILHOM U
peliath BpalllaTeIbHOM JBMKEHUSIX. CBSI3b MEXKY JHUHEHUHBIMU U
TUIIOBBIC YTJIOBBIMU XapaKTEPUCTUKAMM.
3aJlaun 3. Cunbl. Buns! cri. 3akonsr HeroToHa.
npodeccuon | 4.  Hmmynbe. 3aKOH COXpaHEHUS UMITYJIbca. MOMEHT CHITBI.
aJbHOU Nuepuus Touky, tena. Teopema Llreiinepa.
neaTenbHOCT [ 5. OCHOBHOE ypaBHEHHE JUHAMUKHU BpPAIIaTEIbHOTO ABUKCHUA.
1 Ha ocHOBe | 6.  KonebarenpHOE NBMKCHHUE, €0 XapaKTePUCTHKHU.
3HAHUU Breinyxnennsie konebanus. Pezonanc.
OCHOBHBIX | 7. PaboTa, MOIIHOCTH, SHEPTHSI.
3aKOHOB 8.  Ilommas sHeprus. 3aKOH COXpaHCHHS YHEPTHUH.
Marematude | 9.  MexaHudeckue BOJHBL. Buabl BOJH. YpaBHEHUE BOJTHBI.
CKUX U AKyCTHKA.
ectectBeHd | 10. T'mapoaspoauHamMuka.
bpix Hayk ¢ | 11. OcuHoBubie nonoxxkeHuss MKT. OcnoBHoe ypaBHenne MKT.
npumeHenue | 12. HWneanwsHbiii ras. Ypasuenne MenaeneeBa — Knaitnepona.
M H3omnporeccsr.

nH(opmarm

13. TepmoamHamMmuvecKkue nmapameTpbl. BHyTpeHHsIsI S5HEpTrusl.




OHHO-
KOMMYHUKa
I[IUOHHBIX
TEXHOJOTUM

Temnora u pabora.

14. 1,2 3akoHbl TepmoarHaMUKU. OOpaTUMble U HEOOpaTUMbIE

npoueccel. KIII.

15. CpoiicTBa KUAKOCTEH, KAMWIUISPHBIC SIBICHUS.

16. Kpucramisl, 1eeKThl KpUCTAIIOB, TEMIIOEMKOCTbh TBEPIbIX

TeNl.

17. DnexkTpuvecKuil TOK B MeTajuiaxX, B MOJYIPOBOJIHUKAX, B

ANEKTPOIUTAX.

18. DOnexTpocraTUyecKoe MoJie, ero XapaKTepUCTUKH. 3aKOH

Kynona. Teopema I"aycca.

19. TIpoBOJHUKH B JAEKTPOCTATHUECCKOM TOJIE. DJIECKTPOEMKOCTh
npoBojHuKa. KonmeHcaTopsl.

20. [Jusnextpuku. [Honspuzanus ausnekTpukoB. Buabl
noJisipu3anuu. Jusnekrpuueckas MpOHUIIAeMOCTb.

21. [Tlonsartue compotuieHus. 3akoH OMa JIJIsl ydacTKa HEeTH.

22. 3akxon Oma nns uenu, cogepxarnieit I/[C. TermmoBoe neicTBre
Toka. 3akoH [[>xoyns — Jlenua.

23. TlonynpoBOJHUK U €ro cBOMCTBA. Buabl mpoBOAMMOCTH

MOJIYTIPOBOTHUKOB.

24. DJEeKTpUYECKHI TOK B rasax.

25. MarsauTtHoe 1noJjie, ero XapakKTepuCcTUKU. 3aKOH AMIiepa.

26. JleiicTBHe MarHUTHOTO TOJIS HA MMPOBOJIHUK U 3apsij, CUiia

Awmriepa u cuiia Jlopenna.

27. BemecTBo B MArHUTHOM T10JIE, TUAMArHETHKH,

napamMarHeTuku, GeppoMarHeTUKH.

28. Hunyknus [IMII. 3akon buo — Capapa - Jlamnaca.

29. DnekrtpomarHuTHas UHAYKIMA. CaMouHyKIust. OTBITHI

®apanesa. UHIyKTUBHOCTS.

30. TIlepemeHHBIN TOK, AIEKTPOMArHUTHBIE KOJIeOaHMUs.

31. Ortpaxenne u TpeloMiieHHEe cBera. [loHOE OTpakeHHWE U

UCIIOJIb30BaHME 3TOTO SIBJICHUS B ONTUYECKUX PHOOpax.

32. MWurepdepenmus cBeta. Mcnonb30Banme 1aHHOTO SBICHUS.

33. Hudpakuus cera. [JudpakiimOHHBIN CIEKTD.

JudpakunoHHas pemerka.

34. ucnepcus cBeta. Criektpbl. CIEKTpabHBIN aHATU3.

35. Tlornomenwue cBera. YapTpaduoieToBOS U YIbTPaKpacHOE

U3ITYy4YECHUS.

36. TemmoBoe uznydenue. 3akoH Kupxroda, Credana-

bonsnmana, Buna.

37. KBaHTOBBIN MEeXaHU3M H3Ty4eHUs (TIOTJIOMICHNUS) CBETA.

®opmyna [1nanka.

38. ®ortonsl. Dotodrdhdext. YpaBHEeHNE DUHIITEHHA IS

dboroaddekra.

39. Mogaenu atoma. [loctynater bopa. [Tpuntumn [aymm.

40. Jhromunecuennws. [IpaBuno Ctokca. 3akoH BaBumoga.




41. PeHTreHOBCKOE U3Ny4YE€HHE, €T0 PU3NYECKUE U
OMOJOrnYecKrue CBOMCTRA.

42. JlazepHoe U3Iy4YeHUE, €ro (U3NUECKUE U OMOIOTMYECKHUEe
CBOMCTBA.

43. CocraB u cTpoeHue szpa. SnepHble peakiuu.

IIpouenypa oueHuBaHHUA 3a4eTa

3auer mpoxoauT B (OpME TECTUPOBAHMS HCIOJB30BAHUEM AJIEKTPOHHOM
cpenbl Ims-test. B cooTBercTBUM € pacnucaHueM (Tpad@HUKOM MPOMEXKYTOYHOM
aTTeCcTallMM) OTKpPbIBA€TCA JOCTYH K IMPOXOXKICHHUIO TECTUPOBAHUS IJIsi BCEX
CTyZIEHTOB rpymnmnbl. CTyAeHTY IPEAOCTaBISETCA EPBas MOIBITKA JJIUTEIBHOCTHIO
B 40 MUHYT Ha pelIeHUE TECTOBOrO 3aaHus, coctosiero u3 30 Bonpocos. [locne
OTBETOB HA TECTOBBIE 3aJaHUs, CTYJEHT 3aBEpIIAcT MEepBYyr0 MOnbITKy. He MeHee
yeMm yepe3 10 mocne 3aBepiieHUst MEepBOM MOMNBITKH, CTYAEHTY MPEAOCTaBISAETCS
BTOpAsi MOMNBITKA JJIUTEIBHOCTHIO B 40 MUHYT Ha PEIICHUE TECTOBOIO 3aJaHMs,
cocrosimiero u3 30 Bompocos. Ilocie OTBETOB Ha TECTOBBIE 3aJlaHUsA, CTYICHT
3aBeplIaeT BTOPYIO MONBITKY. [Ipy OLleHKEe penieHrs TECTUPOBAHUSI YUYUTHIBACTCS
HAWJIYYIIU{ pe3yJIbTaT.

OneHka BBICTaBIISAETCS:

«3a4TEHO», €CIM  Hawlydllas IONbITKA  PEIIEHHUs  TECTUPOBAHMS
XapakTepusyercs pe3ynbTaToM He Huxke 50%;

«HE 3aYTEHO», €CIM pPE3yiabTaT HAWIy4dllled IONBITKM  PELICHUs
TECTUPOBAHMSI XapaKTepU3yeTcs pe3ysbTaToB MeHee 50%.

HIkaJjia oneHUBaHUA 3a4Y€eTa

OrueHka Omnucanue

3auTeHo Haunyummii pesynbraTt TecTupoBaHus: He MeHee 50%

He 3auteHo Haunyummii pesynbraTt TecTupoBanus: meHee 50%




HpI/IMepHLIe 3alavdi 1Jisl MOATOTOBKH K 3a4€Ty

1. HukenuuoBas mpoBojoka jiuHOH 100M M TIOMaabi0 HMONEPEYHOTO CEUCHUS
0.5 mM? BKIIIOYEHA B Lenb ¢ HanpskeHueM 127 B. Ompenenure cuily Toka B
HEW.

2. JIea mpoBoanuka compotuBicHneM RI=1 Om, R2=3 OM coeauHEHBI
nocienoBarenbHo. Cuna Toka menu I= 1 A. OnpenenauTs CONpPOTUBIICHUE
[eTY, HAMpPsHDKEHUE Ha KaXJAOM IPOBOJHHMKE M TMOJIHOE U MOJHOE HANPSIKEHUE
BCET0 y4yacTKa IEIH.

3. Kakyro paboTy coBepIIaeT dJIeKTpOJBUTATENb 3a | 4, eciii cuja TOKa B IeNH
aneKTpoaBuratTens 5 A, HanpsbkeHue Ha ero kiaemmax 220 B? KIIJ nurarens
80%.

4. Vmeetrcs pleKTpUYECKas JaMIla, pacCUMTaHHash Ha TOK MoiHocThio 100 Br.
ExenneBHo yamma roput B TeueHue 6 4. Hailitm paGoTy TOKa 3a OJUH MECSII
(30 nHeit) U cTOUMOCTH U3pacxooBaHHOM 3Hepruu npu Tapude 30 k. 3a 1 kBT
q.

5. Tloe3m vepe3 10 ¢ mocie Havaima ABMKEHUS IpuoOpeTaeT ckopocTh 0,6 M/c.
Uepes kakoe BpeMsi OT Hauaja ABMKEHUSI CKOPOCTh M0€3/1a CTaHeT paBHA 3 M/c?

6. Cuna 60 H coobmaer teny yckopenue 0,8 m/c?. Kakas cuaa cOOOIIUT 2TOMY
Tely yckopeHue 2 m/c??

/. Kakoe Konm4ecTBO BEIIECTBA COAEPKUTCS B raze, eciu npu aasiennu 200 klla
u temnepatrype 240K ero o6sem pasen 40 i1?

8. . Kakoif MarHuTHBIN MOTOK BO3HUKAET B KOHTYpe MHAYKTHBHOCTHIO 0,2 MI'H
npu cuiie Toka 10 A?

9. Haittu KII/] peruara nogaumaromero rpy3 maccoir 500 kr Ha BBICOTY 4 MeTpa,
ecim 3aTrpadeHHas padota pasHa 25 000 Jx.

10.Paccunraiite paboty nebeaku rnpu moabeme 6peBHa maccoit 120 Kr Ha BBICOTY
3 M3,

11.Haiigute Bec rpy3a 06beMOM 5 M° ¢ IIOTHOCTBIO ApeBecHHbl 800 KT /M°.

12.TlepByt0 TMOJIOBHHY BpPEMEHH CBOETO JBIKEHHS AaBTOMOOWIb JBUTAICA CO
CKOpPOCTBIO V1=80 KM/4, a BTOPYIO IOJIOBHHY BPEMEHH - CO CKOPOCThIO Vo=40
kM/4. KakoBa cpeHsst CKOPOCTh V IBHKEHUSI aBTOMOOWIIS?

13.Teno magaer ¢ BeIcOTHI h = 19,6 M ¢ HavanbHOU cKOpocThio Vo=0. Kakoi myTh
IpoMAeT Teo 3a nepByro u nocieaao 0,1 ¢ cBoero ABMKEHUS?

14.Koneco BpalaeTcsi ¢ yrioBeIM yckopeHneM 2 pag/c® . Uepes Bpems t = 0,5 ¢
moclie Hayana JBMKEHMs TOJIHOE yCKOpeHHe Kojeca a=13,6 cm/c?. Haiitu
panuyc R koneca.

15.1Ilapuk BCIIIBIBAET C MOCTOSSHHOW CKOPOCTBbIO V B JKHJAKOCTH IUIOTHOCTD
KOTOpoi B 4 pa3za Oouibllle IJIOTHOCTH Marepuaina mapuka. Bo ckonbko pas
cuna TpeHusi Fyp, JEHCTByONMIas Ha BCIUIBIBAIONININ IIAPUK, OOJBINE CHIIBI
TSOKECTU MQ, NeUCTBYIOLIEH HA 3TOT apuK?

16.Ha xoHIIaX BEpTUKAIBHOTO CTEPKHS YKPEIUICHBI ABa Tpy3a. LleHTp macc atu
IPY30B HAXOJUTCS HUXKE cepeuHbl cTepkHs Ha d=5 cm. Halitu piuny
CTEP>KHS, €CJIM U3BECTHO, UYTO MEPUO]] MAJIbIX KOJEOAHUN CTEPKHS C Tpy3aMu



BOKPYI' TOPH30HTAJIBLHOM OCH, MPOXOJAIEH dYepe3 ero cepeauHy, [=2 C.
Maccoii cTep>Hs M0 CPaBHEHHUIO ¢ MacCOU rpy30B MpeHeOpeYb.

17.HaifT yrioByr0 CKOpPOCTh: a) CYTOYHOTO BpalleHus 3emid; 0) 4YacoBOu
CTpPEJIKM Ha 4Yacax; B) MHUHYTHOW CTpEJIKM Ha Yacax; I') HCKYCCTBEHHOTO
CIyTHUKa 3eMJIM, JBIKYIIETOCs MO0 KpYroBOil opOUTE C MEPUOIOM BpAIICHUS
T = 88 muH. KakoBa nuHeiHass CKOPOCTh V ABHKEHUS 3TOTO MCKYCCTBEHHOTO
CIIyTHHKA, €CJIM M3BECTHO, YTO €ro OpOMTa PacloioKeHa Ha paccTOsSHUU h =
200 kM OT MOBEPXHOCTHU 3eMJIN?

18.Touka ABMXETCS MO OKPYXHOCTH paauycoM R = 10 cM ¢ NOCTOSHHBIM
TAHTEHIIUAJIBHBIM YCKOpEHUEeM &. HalTu HopMaibHOE YCKOpEHHE &, TOUKH
yepe3 t=20 C mocne Havayia JBMXKEHHS, €CJIM M3BECTHO, YTO K KOHIIY MSATOTO
o0opoTa mociie Hauaja ABWKEHUS JIMHEeHAs CKOPOCTh TOYKK paBHa v=10 cm/c.

19.K autn nongemieH rpy3 maccod m = 1 kr. Hailtu cuiny HaTsb>keHHs HUTH T,
€CIIM HMTb C IPY30M: IIOJHUMATh C YCKOPEHHEM a = 5 M/C?; OITyCKaTh C TEM Ke
yCKOpeHHeM a = 5 M/c?.

20.Baron maccoit m = 20 T. ABWXKETCS paBHO3AMEJICHHO, MMes HadaJbHYIO
CKOpocTh Vo = 54 km/uum yckopenne a = -0,3 wm/c’. Kakas cuia
TopMokeHus F nefictByer Ha BaroH? Yepe3 kakoe Bpems t BaroH
octaHoBUTCcsA? Kakoe paccTosiHME S BaroH mpoMneT 10 OCTAHOBKH?

21.HeBecoMblii OJIOK YKpeIUIeH B BEpIIMHE [IBYX HAKIOHHBIX TUIOCKOCTEH,
cocTaBIISIOMKX ¢ Topu30oHTOM yriibl 30° 1 45°. I'mpu 1 1 2 0qUHAKOBOM MacChl
M; = My = 1 Kr COENMHEHBl HUTHI0O M TEPEeKUHYThI uyepe3 Onok. Haiitu
YCKOPEHUE a, C KOTOPBIM JIBHXKYTCSI THPH, U CUITY HATSDKEHUS HUTH 1. TpeHuem
rupb 1 ¥ 2 0 HAKJIOHHBIE TUIOCKOCTH, a TaKXKe TPeHHEM B OJloke mpeHeOpedb.

22.YemoBek Maccoit m; = 60 kr, Oerymuid co CKOpOCThIO Vi = 8 KM/4, JIOTOHSET
TeJIe)KKY Maccoir My = 80 Kr, JBHXKYIICHCS CO CKOpOCTBIO Vo = 2.9 kM/4, H
BCKakuBaeT Ha Hee. C KaKOM CKOPOCTBIO U OymeT aBuraTthes Teaexkka? C kakou
ckopocThio U Gy/ieT ABUraThes TeNexkKKa, ecliu 4elloBek Oesxan eif HaBcTpeuy?

23.Kamenn Maccoii 0.5 Kr, mpuBsi3aHHBIN K BepeBKe JIHHOM =50 cM, paBHOMEPHO
Bpallla€TCsl B BEPTUKAIBLHOM INIOCKOCTH. HaTsskeHne BepeBKM B HU3IIEH TOYKE
okpyxHocTu T=44 H. Ha kakyro BBICOTY MOJHUMETCS KaMEHb, €CJIM BEpEBKa
oOpBIBaeTCSI B TOT MOMEHT, KOTJla CKOPOCTh HalpaBlieHa BEPTHKAIHLHO BBEPX

24 HaiitTu MOMEHT wuHepIud J ¥ MOMEHT wummyinbca L 3emHOro mapa
OTHOCHUTEJIBHO OCH BPAILICHHUSI.

25.K ooy nmcka Maccoil m = 5 kr mpuiioKeHa KacaTeiabHas cmia F = 19,6 H.
Kakyro kunetnueckyro sHepruto Wy Oyner umerh AuCK depe3 Bpemsi t = 5 C
nocJie Havalsia IeUCTBUS CUJTbI?

HNounzanmonnsie cuetunku [ eiirepa-Mroiiepa UMEIOT U B OTCYTCTBHE

pPaaMoaKTHBHOTO Tpenapata onpenaeneHusiid "don". [IpucyrcTBue ¢pona MoxKeT
OBITH BBI3BAHO KOCMUYECKHM H3TYYCHUEM WM PaTNOAKTUBHBIMU 3arPsI3HCHUSMH.
Kakoit Mmacce paiona cooTBeTcTBYET (DOH, Maromiuii oTOpoC cueTurka 3a S c.



Tabnuma BeIOOpa 3aMaHUN IS BBIMOJHEHHS KOHTPOJIBHON pPabOTHI

3amanus 15 KOHTPOJbHON padoThI

I10

Kypcy «Du3uku» CTYIEHTOB 3a04HON (GopMbl OOyYEHHsS IO HAMpPaBICHUIO

ITOATOTOBKHA «JlecHoe ACJI0» B IICPBOM CEMCECTPC 06y‘IGHI/I5[.

=
q':)(a
§ [Tocnennss uudpa 3aueTku
5
=10 1 2 |3 4 5 6 7 8 9
0 |3,26,46 | 6,36, | 9,26, | 12,36,5 | 15,26 | 18,36 | 21,45 | 24,35 | 1,35, |5,28,
58,72, | 57,59 |48,6 |0,61,75|,52,6 |,54,6 |,56,6 |,47,6 |49,66 | 51,67
83,103, |,73,9 | 0,74, |,93,106 | 2,76, |3,79, | 4,78, |5,79, |,80,8 |,81,9
118,13 | 3,104 | 83,1 |,121,13 |83,10 | 93,10 | 83,10 |102,1 | 3,111 | 3,112
6,158 |,119, | 05,1 [8,161 |7,122 |8,123 |9,124 | 10,12 |,126, |,127,
137,1 | 20,1 ,139, |,140, |,141, |5,142 |143,1 | 1441
59 38,1 162 163 164 ,165 | 66 67
60
1 17,2753 (11,37 | 13,2 |17,37,4 |19,27 | 23,37 | 2,44, | 4,34, |8,44, | 10,27
,68,82, | ,55,6 |7,46, |8,71,74 {,50,5 |,52,5 |54,60 | 56,61 |47,62 |,49,6
84,113, 19,72, | 70,7 |,94,116 |8,75, |9,76, |,77,8 |,78,1 |,79,8 | 3,80,
128,14 | 94,11 | 3,84, |,131,14 | 84,11 | 94,10 | 4,107 | 01,10 | 4,105 | 84,10
5168 |4,129 | 115, |8,171 |7,132 |8,133 |,134, |6,135 |,118, | 4,114




,146, | 130, ,149, |,149, |150,1 |,151, |152,1 |,153,
169 | 147, 172 | 1/73 |74 175 |76 158
170
14,28,5 | 16,38 | 20,2 |22,38,5 | 25,28 | 3,38, |6,43, |9,33, |12,43 | 15,28
1,64,81 | ,53,6 |8,55, | 7,67/,73 |,46,6 |48,69 |50,70 | 52,71 |,54,5 |,56,5
,85,103 | 5,82, |66,7 |,95,111 |8,74, |,759 |,76,8 |,77,1 |8,78, |9,79,
,120,15 | 95,10 | 2,85, |,123,15 | 85,11 | 5,113 | 5,114 | 00,11 | 85,11 | 95,11
4,159 |9,121 | 110, (7,161 |2,124 |,125, |,126, |5,127 |6,128 | 7,129
,155, |122, ,136, |137,1 |138,1 |,139, |,140, |,144,
159 | 156, 162 |63 64 165 |166 |167
160
18,29,4 121,39 | 24,2 |1,39,53 | 5,29, | 7,39, (11,42 | 13,32 |17,42 | 19,29
7,60,80 | ,49,6 |9,51, |,63,72, | 5564 | 57,65 |,46,6 |,67,7 |,50,6 |,52,6
,86,103 | 1,81, |62,8 |96,106, |,73,8 |,749 |6,75, |6,99, |8,77, |9,78,
,130,14 | 96,10 | 2,86, | 133,14 |6,10/ | 6,108 | 86,10 | 110,1 | 86,11 | 96,11
2,168 |4,131 | 105, (5,171 |,134, |,135, |9,118 | 19,14 | 1,120 | 2,121
143, | 132, 146,1 | 147,1 |,148, |9,175 |,150, |,151,
169 | 144, 72 73 174 176 | 158
170
23,30,5 | 2,40, |4,30, |8,40,51 | 10,30 | 14,40 | 16,41 | 20,31 | 22,45 | 25,30
4,70,79 (47,71 | 49,7 |,70,82, |,53,6 |,556 |,57,6 |,46,6 |,48,6 |,50,6
87,113 | ,80,9 |1,81, | 97,116, | 9,72, |8,73, | 7,74, | 6,75 |576, |4,77,
122,15 | 7,114 | 87,1 | 125,15 | 87,11 | 97,10 | 87,10 | 98,10 | 87,10 | 97,10
2,159 |,123, | 15,1 |5,161 |7,126 | 3,127 | 4,128 | 5,129 | 6,130 | 7,131
153,1 | 24,1 ,156, |,157, |,136, |,137, |,138, |,139,
60 54,1 162 163 |[164 |165 |166 |167
60
3,31,52 | 6,41, |9,31, [12,41,4 | 15,31 | 18,41 | 21,40 | 24,30 | 1,33, | 5,31,
,63,78, | 54,62 | 56,6 |7,60,81 |,49,5 |,51,5 |53,71 |,55,7 |57,69 |46,68
88,108, | ,79,9 |1,80, |,98,111 | 9,82, |8,72, |,73,8 0,74, |,758 |,76,9
132,14 |8,109 | 88,1 |,135,14 | 88,11 | 98,11 |8,114 | 97,11 | 8,116 | 8,117
0,168 |,133, (10,1 |3,171 |2,118 | 3,119 |,120, |5,121 |, 123,
141,1 | 34,1 144, | ,145, | 146,1 | ,147, |122,1 | 149,1
69 42,1 172 173 |74 175 48,17 | 58
70 6
7,32,48 | 11,42 | 13,3 |17,42,5|19,32 | 23,42 | 2,39, | 4,29, |8,34, | 10,32
67,77, |,50,6 |2,52, |4,64,80 |,56,6 |,47,6 |49,61 |51,60 |53,59 |,55,5
89,108, | 6,78, | 65,7 |,99,106 | 3,81, |2,82, |,728 |,73,9 |,74,8 | 8,75,
124,15 | 99,10 | 9,89, |,127,15 | 89,10 | 99,10 | 9,109 | 6,110 | 9,111 | 99,11
0,159 |4,125 | 105, (3,161 |7,128 | 8,128 |,129, |,130, |,131, | 2,132
,151, | 126, ,154, |,155, |156,1 |157,1 | 136,1 |,137,
160 | 152, 162 162 |63 64 65 166
161
14,33,5 | 16,43 | 20,3 |22,43,5 | 25,33 | 25,43 | 22,38 | 20,28 | 16,35 | 14,33
7,58,79 | 46,6 |3,48, |0,61,79 | ,52,6 | 546 |,56,6 |,476 |,496 |,516




,90,113 | 9,77, |60,7 |,100,11 | 2,80, |3,81, |4,82, |5,72, |6,7/3, | 7,74,
,133,13 | 100,1 | 8,90, | 6,118,1 | 90,11 | 100,1 | 90, 95,10 | 90,10 | 100,1
8,167 |14,13 | 115, |41,1/0 | 7,114 | 08,12 | 109,1 | 3,122 | 4,123 | 05,12

4,139 | 135, 142, 10,143 | 21, ,145, | ,146, | 4,147
,168 | 140, 171 | ,172 1441 |17/4 |1/5 |,176
169 73

8 |7,34,53 | 11,44 | 13,3 |17,44,4 19,34 | 23,44 | 2,37, 4,27, |8,36, |10,39
,68,75, |,95,6 |4,57, |7,71,78 | ,48,5 |,50,5 |52,60 | 54,61 | 56,62 |,47,6
91,106, | 9,76, | 70,7 |,101,10 8,79, | 9,80, |,81,9 |,829 |,72,9 |3,73,
125,14 |101,1 | 7,91, |9,128,1 | 91,11 |101,1 | 1,112 | 4,113 | 1,114 | 1011
8,158 |0v7,12 | 108, |51,161 |0,129 | 11,13 |,131, |,132, |,133, | 15,13

6,149 | 127, ,152, 10,153 | 154,1 | 155,1 | 156,1 | 4,157
,159 | 150, 162 |,163 |64 65 66 ,167
160

9 153549 1,45, |24,3 |21,455|18,35 |15,45 |12,36 | 4,26, | 6,37, |3,40,
,64,74, | 51,65 | 5,53, |5,67,77 |,57,6 |,46,6 |,48,7 |50,71 |52,58 | 54,59
92,116, | ,75,1 | 66,7 |,102,10|8,78, | 9,79, (0,80, |,81,9 |,829 |,72,1
135,14 | 02,11 | 6,92, | 4,120,1 | 92,10 | 102,1 | 92,10 | 3,108 | 2,109 | 02,11
6,168 | 7,118 | 103, |36,171 |5,121 | 06,12 | 7,123 |,124, |,125, | 0,126

,136, | 119, 139, | 2,140 | ,141, |142,1 | 143,1 | ,144,
169 | 137, 172 |,173 |1/4 |75 76 158
170

SATAYHA JJIAA CAMOCTOATEJBHOI'O PEHIEHUAL.

1. Tloe3n maccoit m = 3 -10° kr gBMKeTCS ¢ HayaIbHON CKOPOCTHIO L = 40
KkM/4. OTNpeAeNuTh CPEAHIOI CUITY TOPMOXKEHHS, €CITH  T10€3]1 OCTAaHABIMBACTCS 3a
Bpemsi t = 1 mun 20 c. (416 kH)

2. Tlox neiicTBUEM KakOW CHJIBI TATH aBTOMOOWIJIb Maccod m = 3 T Oyzaer
nBurathes: 1) paBHOMEPHO, 2) ¢ yckopeHneM a = 1 m/c?? TIpuHATL cHly TpeHHs,
paBnoii 0,1 Beca aBTomoOms. (2,94 xH; 5,94 xH).

3. CtanpHO# TPOC MOJBEMHOTO KpaHa BBIICPKUBAECT CUIy HaTskeHus T = 5
kH. Kakoii MakcuMalbHBIHA TPy3 OH MOXET IOJHATH ¢ ycKopeHueM a =1,5 m/c??
(442 xr).

4. T'yCeHUYHBIN TPAaKTOp TSAHET 3a COOOM MPHIEH IO CHETY Ia IOJIO3BAX.
Onpenenuts cuiy F TArM Ha KpIOKE TPakTOpa, €CIM OH JBUKETCS C
yckopenueM a = 1,84 m/c?. Koapdumuent TpeHus mnonosbeB o cHer = 0,006.
Macca npuniena m =3 T. (7,3 kH).

5. OmnpenenuTh CKOPOCTh BaroHa Maccol m = 25 T K Hayaly TOPMOXEHUS,
€CJIM OH OCTaHABJIMBAETCS 3a BpeMs t = 2 MUH IIOJ I€UCTBHEM CWIIbI TpeHus F = 4
kH. (19,2 m/c).

6. Onpenenutrh yCKOPEHHE a, KOTopoe cooOmiaeT BaroHy cuia F = 90 xH.
Macca Barona m =18 1. Kospduuuent tpenus p = 0,05. (4,5 m/c?).

7. Onpenenuth cuily HaTskeHus T kaHata nmpu nogbeMe JudTa mMaccoil m
=1500 xr ¢ yckopenueMm a =1,8 m/c?. (17,4 kH).




8. Barom nBmKeTCSs paBHO3AMEIJIEHHO C YycKopeHmeM a = - 0,5 m/c?
HavanbHast ckopocTh BaroHa vg = 54 km/4u. Uepe3 CKONBKO BpPEMEHH BaroH
OCTaHOBUTCS U KaKOW MyTh npoiiaeT a0 octanoBku? (30 ¢; 225 m).

9. CranpHas npoBoJiOKa BbiepxkuBaeT cwity HatsbkeHud T = 4,4 kH. C kakum
HauOOJBIIUM YCKOPEHHEM MOXHO MOJAHATH TIpy3 maccod m = 390 xr.
NOJBCHICHHBIN Ha ATOW TPOBOJIOKE YTOOB OHA TMpPU DITOM HE
pasopsanach (1,46 m/c?).

10. Onpeaenuth CKOPOCTh, KOTOPYIO MOJYyduT moe3q udepe3 t =30 ¢
MocJie Hayayla JIBUKeHUs, ecnu Kodddumuent tpenus p = 0,02. Macca  moe3na
m=5-10° kr, cuna Taru mapososa F =1,65 MH. (4,02 m/c)

11. DNeKTpOTPaKTOpP ABUIKETCS CO CKOpPOCThIO v = 6,28 kM/4. Kakoil myTh
OPOMJET TPaKTOp A0 TOJHOW OCTAHOBKH IOCJIE€ BBIKIIOYEHHS JBUTATEINS, €CIH
cuna conpotuByieHus cocrasiuseT 0,3 cunbl Tsxectu (0,52 m)

12. OnpenenuTs CUTy TATW Ha KPIOKE TPAKTOpa, €CIM YCKOPEHUE, C KOTOPhIM
TpakTop BezeT npuuen, a = 0,2 m/c?. Macca npuuena m = 0,5 T, CONPOTUBICHUE
nswkennio F= 1,5 kH (1,6 kH)

13. IlepneHAUKYJISIpHO K CTEHKE COCyJAa JETHUT vacTHLla Maccou
m=4,65-102° kr co ckopocteio V=600 wM/c. OmnpemenuTs HMIYILC,
TOJIy4EeHHBII CTEHKOMH IpH yIpyroMm coyaapeHun yacTtuipl. (5,5-10°% uc)

14. Mapuk Maccoir m =200 r, ABUTAsICH TOPU3OHTAIBHO, yJIapHUICS O
CTEHKY M MPHU dTOM cooOmmui et umnynbe cuiibl | =FAt = 4 Hc. Onpeaenuts
CKOPOCTh IIapUKa B MOMEHT yJapa. Yaap cuyuTaTh aOCOJIOTHO YHOPYTUM.
(10 m/c)

15. Onpenenuts cUly TATOTEHUS ABYX CONPHKACAOIIMXCS MEIHBIX LIApPOB
paguycoMm R= 1 m xaxasiii. I[InotHoCcTh Meau p =8,9-10° kr/m3. (23,1 MH)

16. Onpenenuth yckopeHue cBoOomHOro manaeHust ten Ha Jlyne. [IpuHsATh
paguyc JIyasl R = 1740 kM, maccy ee m = 7,33:10%2 kr. (1,61 m/c?)

17. Kakoe Hampsi>keHUE BO3HHUKAET B CTAJIbHOM TPOCE CEUCHUEM S
=7,1 cM? npm MOoJAbEME KIJETH C  yIJIeM Maccod m =1,5 T ¢
yckopeHueM a =366,8 m/c?. (790 MIla)

18. ABTOMOOWIBP Maccoii M =3 T OCTaHABIMBACTCS TMPH TOPMOXKECHHUH 3a
Bpemsi t = 8 ¢, mpoiias paBHO3aMeNIEHHO NyTh s = 50 M. HaiiTu HavalbHYIO
CKOPOCTh aBTOMOOUIISL M CUIy TpeHHs npu TopMmoxenuu. (12,5 m/c; 4,68
kH).

19. Msg ynmam co CKOpOCThIO V=20 M/C W, yJapHBIINCh O MOCTOBYIO,
OTCKOYHMJ BBEpPX, HPU OTOM CKOPOCTH e€ro craiga v =15 m/c. OmnpeneiauTsb
M3MEHEHUE MMIYJIbca Ms4a, €CJIM MOTePU KUHETHUYECKOW IHEPIUU COCTABISAIOT
T=8,75 Ox. (-3,5 kr-m/c)

20. Tpaktop benapycs maccod m =3340 kr ABUXKETCS MO BBITYKIOMY
MOCTY CO CKOpPOCTBIO LV =9 kM/4. OmnpenenuTs CHIy NaBICHHS Ha MOCT B
BEpXHEHW ero yactu, €cliu paguyc KpuBu3zHel mocta R=146 m. (32,6 kH)

21. IMap maccot M = 1 Kr JOBHXKETCS MNEPHEHAUKYISPHO CTEHE CO
ckopocThio v =10 M/c U OTCKakuBaeT 0e3 MmoTepu CKOpOoCTU. ONpenenuTb CUTy
B3aMMO/JICHCTBUS 1Iapa co CTeHOM; Bpems B3aumoaencTeus t = 0,2 c. (-100 H)



22. JIns nmoabema 3epHa ma BbicoTy h =10 M yCTaHOBHJIM TpaHCHIOPTEP C
MOTOpOM MOIIHOCTBIO N = 4 kBt. Onpenenuts K. O. 1. YCTAaHOBKH, €CIIM 3a
Bpems t=2 4 moaHsaTo 3epHO Maccoit M=40 1 (10%)

23. OnpenenuTs MOIIHOCTD ABUTATENs, €CIU OH 3a Bpems t =10 4 monaet
B 0aK BOJOHANOPHOM Gamuu Ha BeIcoTy h=20 M Bomy o6bemom V=20 m>. K.
. 1. ycranoBku 80%. (136 BT)

24. 3eMmcHapsaa 3a BpeMs t =1 MuH. mepememaeT rpyHT oobemoMm V=
1000 m3. CxonbKko 3HEpruM 3aTpauuBaeTcs Ha nepedpocky 1 m° rpyHra, eciu Bo
BpeMsi pa0oOThl JABHUTATENsl 3€MCHapsJ pa3BUBaeT MoIIHOCTh N=5,12 MBT.
(307 xIx)

25. JleGenka skckaBatopa 3a Bpems t = 10c momHuUMaeT KOBII ¢ 3eMJied Ha
BbicoTy h =20 M. OnpeaenuTh MOIIHOCTh JABUTATENICH, KOTOpPbIE MNPUBOIST B
NBIDKEHHE Je0eaKy, ecnu K. 1L 1 =50 %. Macca koBmiaczemneir m =251. (61,2
kBT1)

26. OnpeaenuTh CUNYy JAaBJICHUS aBTOMOOUIS Macco M=5T Ha
MOCT B BEpXHEHW €ro 4YacT, €CiId paauyc KpuBuU3Hbl MocTta R=100 wm.
CxopocTh nBUXKEHUSA aBTOMOOMIIS V=36 km/4. (44,1 kH)

27. OnpenenuTh paauyc KpUBU3HBI MOCTA, IO KOTOPOMY JIBHXKETCSI aBTOMOOMITH
mMaccoit m = 3 T co ckopocThio UV =18 kMm/4. Cuiia naBjaeHuss aBTOMOOUIIS HA MOCT
B BepxHeil ero yactu F =26,4 xH. (25 m)

28. Kakyro MUHUMaJIbHYIO CKOPOCTh B TOPU30HTAIBHOM HANPABIEHUU CIEIYET
COOOILIUTH Tely, HAXOMAIIEMYCs Ha TOBEPXHOCTH 3€MJIM, 4YTOObI OHO CTajo
cnytHuKOB 3emuu? Ilpunars paguyc seman R=6400 kM, maccy m = 6-10%* kr.
(7,9 xm/c)

29. HckyccTBeHHBIM CIyTHUK oOpamiaeTcss BOKPYr 3eMJIHM 10 KPYroBOi
opbuTe co CKOpocThio v = 6,5 kM/c. OmnpenenuTb BHICOTY CIIyTHHKAa HaJ
noBepXHOCTHO 3emun. IIpunsats pamuyc 3emiu R=6400 kM, maccy m=6-102 kr.
(3060 km)

30. OnpenenuTs HEHTPOCTPEMUTENILHOE YCKOPEHHUE, ABMKYIIIETOCS 110 KPYTrOBOM
OopOuTE MCKYCCTBEHHOT'O CIyTHHMKA 3eMiu Ha Bbicore h =200 kM Hanm 3emiiei.
[punars maccy 3emmu M =6-10%* kr, paguyc R= 6400 kM. (9,19 m/c?)

31. Onpenenuts JUHENHYIO CKOPOCTh NBHXXKEHUs 3emiu Bokpyr ConHIia.
TpaeKTOpHIO JBMKEHUS CUUTATh, Kpyrosoil. Macca Comama m=2-10% xr, a
paccrosinue ot 3emau 1o Comrma R=1,5-101 M. (29,8 km/c)

32. Onpenenutb MOMEHT CHJIIbI, JEUCTBYIOUIMNA Ha SKOPh 3JIEKTPOMOTOpPA
momHocThi0 N =1 kBT, ecnu on Bpamaercs ¢ wactotoii n =12 ¢, (-132H
M)

33. OnpenenuTth 4aCTOTY BpAalllEHUs SIKOpS MOTOpPa, pa3BUBAIOIero MoimHocTs N
= 1,5 kBT, eciiu MOMeHT cwiibl M, nelicTByromuii Ha sxopb paeH 8 H M. (29,8 ¢?)

34. MaxoBoe kojeco ¢ MomeHToM uHepumu J = 300 Kr'mM Bpamaercs c
gactotoii N = 25 ¢?. Kakoli TOpMO3AmHKIl MOMEHT HAJ0 IPHIOKHUTH K KOJECY,
9YTOOBI OHO OCTAHOBMJIOCH Yepe3 t =1 MuH Tociie Havaia Topmoxkenus?  (-785 Hwm)

35. Jluck Maccot M =2 Kr KaTUTCS 0€3 CKOJBXKEHHUS IO TOPU30HTAIbHOU
TUIOCKOCTH CO CKOPOCTHIO L = 4 M/c. HaliTu KuHeTH4ecKyto SHepruto aucka. (24 /1x)



36. uck paguycom R = 20 cM u Maccoit m = 5 kr Bpamaercs c  4a-
croroii N = 10 ¢!, Kakoii TopMO3AmMMUii MOMEHT CIEAyeT IPUIOKUTH K IHCKY,
94TOOBI OH OCTAHOBHMIICA Yepe3 t =5 ¢ mocie Havana topmoxkeHus? (-1,26 Hwm).

37. Onpenenuth Maccy ComnHIla, 3Hasi CKOPOCTh JABMXKEHUS 3€MJIU IO OpOUTe
v=30 kw/c. JTnametp opbutsl 3emm npussts papibiM d=3 - 107km. (2 -10¥kr)

38. duck maccoit m=15kru pamycom R=20cM Bpalaercs 1o MHEpLMU C YacTOTOM
n=10ck Yepest =5c mocne Hayana TOpMOKeHUS UCK  ocTaHoBwIcA. Haittu  moment M
TopMozsiiielt cwibl  (-3,77 Hm)

39. OnpenemmTs YacToTy BpalLiCHHs] MAXOBOT'O KOJleca B BUJIE CIUIOIIHOIO JIMCKA PaayCOM
R=10 cM 1 maccoif M =5 kr, ecym 1A ASKCTBHIEM TOpMO3siIiiero Momenta M =-2 H - M oH
OCTAHOBWIICATIO WCTeueHHH Bpemenn t= 5c.(63,7¢Y)

40. OmHOpOIHBIA CTepykeHb Maccod ME1 kr u ymHoM | =1 M MOYKeT Bpalliateesi B
TOPM3OHTATILHOM ITIOCKOCTH BOKPYT BEPTUKATHHONM OCH, TIPOXOISLLIEH Yepes ero cepenuny. Kakoe
YITIOBOE YCKOPEHHE TIOITYYHT 3TOT CTEpKEeHb MO IeHcTBIEM Bpatiiaroriero Momenra M = 0,1 H
Mm? (12pard

41. Huck pagumycom R=20 cm u maccoit M =5 Kr Bpamjaercs ¢ 4acTOTOH N
=8c! okono ocu, mpoxonsdmiell yepes LEHTP AUCKA HEPHEHAUKYISAPHO €ro
I0CKOCTH. [Ipy TOpMOKEHMHM NUCK OCTAHOBWJICS MO MUCTCUYCHUH BpeMeHH t =4 c.

Omnpeaenuts MOMEHT CHITBI Tpu TopMokeHud M. (-1,26 H-m)
42. CnomHoM nuck paguycoM R =15 cm m Maccoil m = 2 kr Bpamaercs ¢
qactotoi N = 1200 mumu’ oxomo ocwH, MPOXOASIIEH uepe3 LEHTP JHUCKa

NePHEeHIUKYISPHO ero MIockocTH. OnpeaeauTh MOMEHT UHEPIUU JUCKA U €ro
KMHETHYecKylo sHepruto. (2,25-102kr-mM?; 177 JIx).

43. MonoTunbHbI 0apabaH, MOMEHT HMHepIHH KoToporo J =20 kr-M2.
OmnpenenuTh BpeMs 0 TOJNHOM OCTaHOBKM OapabaHa TmOJ J€WCTBHEM
Topmo3sitiero momenta M = -12,6 H-M. (3 mun 20 c).

44. BapabaH MOJOTHMJIKHM Bpamiaercs ¢ yactotoir N = 180 mum™. Ilpu
TOPMOKEHUHU OH OCTAaHOBWJICS MO MCTEUYEHHU BpeMeHH t = 6,3 c. Onpenenursb
TOPMO3AIIMIT MOMEHT, €CIM MOMEHT MHepuuH O6apabana J =400 xr - m? (-1,19
kH:'Mm).

45. MaxoBHUK ¢ MOMEHTOM uHepuu J = 40 Kr-M“ HaUMHAET BpallaThCs MO
nericteueM MoMeHTa cuwibl M =160 Hwm. Onpenenutrs BpeMsi, B TEUCHHUE
KOTOPOTO YyrJIoBas CKOpOCTh Bo3pacTaeT a0 ® =18,8 pan/c. (4,7¢)

46. YpaBHeHUE BOJHBI ©MeeT BUJ Yy =3 sin 1 (t—x/v). CKOpOCTh BOJIHBI V
=10 m/c. Onpenenuts amniautyny A u mepuwoa T 3TOW BOJHBI, a TaKke
CMEILEHHE Y TOYKH, OTCTOALIECH OT UCTOYHUKA KoJieOaHUil Ha paccTosHUU x=50
M, B MOMEHT BpeMeHu t =5,5 c. (3 cMm; 2 cm; 3 cm)

47. T'upbka, MOABEUIEHHAss K TMpPYXUHE, KOJIEOJETCS MO  BEPTUKAIH C
nepuogoM T = 0,5 c. OnpenenuTs )XECTKOCTh NPy uHBI. Macca rupeku m =0,2
Kr. (32 H/m)

48.0npenenuTh aMIUIMTYyAy KojeOaHMs HOXKKH 3BYYallero KaMepTOHa C
yactotoid v =400 I'u, ecniu MakcumaibHasi CKOPOCTh KOHIIA HOXKHU L = 2,8 m/c.
(1,11 mm)
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49. OmnpenenuTb 4YacToTy V KoOeOaHUs CTPYHBI, €CJIM MAaKCHUMAalIbHOE
yckopeHue cpefHeil Touku a = 4,8-10% m/c?, ammuuryna konebanus A = 3 M.
(200 I')

50. BonHa pacripocTpaHsieTcsi BIOJIb MPSIMOM CO CKOpocThio v = 25 m/c. [lepuon

konebanuit T = 0,02 c. Hailtu pa3Hocth (a3 kosiebaHUM JBYX TOUEK,
HaXOJSIIMXCS Ha YKa3aHHOM MpAMON Ha paccTosHuM X = 30 cM Jpyr OoT apyra.
(3,77 pan)

51. Touka coBeplIaeT TapMOHUYECKUE KOJEOaHUsI COTJIaCHO YPaBHEHUIO
x=5 sin 2t cM. OnpenenuTs CKOPOCTh TOYKHM MO UCTEUEHUH BpeMeHH t =1/6 ¢
oT Hauana aBmwkeHusd. (15,7 cm/c)

52. MarepuanbHas TOYKa KOJEOJETCA MO 3aKOHY CHUHYca. AMIUIUTYJIa
konebanuii A = 10 cm, kpyroBas uactora =3 c¢l. Onpenenurs
MaKCUMaJIbHble CKOPOCTh U YycCKopeHue koiseOmromeiics touku. (30 cm/c; 90
cm/c?)

53. OnpenenuTh aMIUIMTYy TapMOHUYECKUX KOJeOaHWN MaTepuaibHOU
TOYKH, €CIM €€ MAaKCUMaJbHOE YCKOPEHHE amax=50 cM/c’ M  mepuon
konebanuit T =2 c. (5,07 cm).

54, Touka coBepuiaeT rapMoHHMYECKHEe KojebaHus. MakcuMaiabHas
CKOpOCTh TOuku L = 20 cM/C, ammiutyna koinebanuii A =5 cm. Onpenenurb
nepuo konebanui. (1,57 ¢).

55. Bonmna pnuHHOM A =1 M pacmpocTpaHsieTcsl cO CKOpocThio v = 1 M/c,
Onpenenuth nmepuoa konedbanuum BoaHbBI. (1 ¢).

56. OnpeaenuTs cMellleHne KOJICOMIOmEeNncss TOUKU TI0 MCTEUECHUM BpPEMEHU
t=1/24 c mocne Hauvana ABMXKEHHs. YpaBHEHHE TapMOHHYECKOIO KOJeOaHUs
umeeT Bua X = 10 sin 4nt cm. (5 cm).

57. YpaBHenue KojaeOaHuii Touky uMeeT Bua X = 2 Sin 5at cm. Onpeneautsb
MaKcHUMaJIbHbIE 3HAYEHUs CKOPOCTH M yckopeHus Touku. (10 cm/c; 50 cm/c?).

58. OnpesenuTh Maccy MoJIeKysbl aMMmuaka. (2,83-1072kr).

59. OnpenenuTh IMIOTHOCTH YIICKUCIOrO Ta3a nmpu temreparype t =117°C u
nasiaeHuu P =2 at. (2,74 xr/md).

60. CkoOIbKO MOJIEKYJ COAEPKHUTCS IPH HOPMAJIbHBIX YCJIOBHUSIX B KOJIOE
o6semom V=0,5 n? (1,34-10%

61.Cxonbko MoeKyJ1 cofiepskuTes B M = 2 1 kuciopoza? (3,76-10%%)

62. OnpenenuTh 4YKHCIO  MOJEKYJ BO3AyXa Y IOBEPXHOCTH 3€MIIM MpHU
HOpPMAJILHBIX yciIoBHsAX B o0bemax: 1) V=1 m3, 2) V=1 cm? (uucno Jlommunra).
(2,69:10%m3; 2,69-10° cm )

63. Omnpenenutb AaBieHHE BO3AyXa npu Temmeparype t = 227°C, eciu ero
mnotHocTh p = 0,9 kr/M°. (1,29-10°I1a).

64. Jlo xakoil TeMrepaTtypbl HYXXHO HarpeTh Ta3, 4TOOBbI NMPH HEU3MEHHOM
naBieHnn oO0beM raza yasousicsa? HauansHas Temneparypa raza t =27°C. (327°C)

65. OnpenenuTte MOJIEKYJISIPHYKO MAacCy rasa, KOTOpbIM mpH Temmeparype t =
47°C u papnenuu p = 2,02 at™. umeeT maotHocTh p = 0,153 kr/m°. (2-107 kr/mons)

66. OnpenenuTb eMKOCTh OAJIJIOHA, B KOTOPOM HaXOJUTCSl KUCIOPOJ Maccoi m
= 4,3 kr nox nasnenueM p = 15,2 MIla npu Temnepatype t =27°C. (22,1 n)



67. B 3akpbiToM OajuioHE HAXOAMTCA ra3 MPU HOPMAIbHOM aTMOC(EpPHOM
naenenun u temneparype ty = 27°C. KakoBo OyaeTr AaBieHHe ras3a, €Clu €ro
HATpeTh 10 Temmeparypsl t, = 77°C? (1,18-10° I1a)

68. bammon s xpaHeHus razoB, o0beM koToporo V = 50 1, HamoJiHEH
kucioponoM. OmnpeAenuTs Maccy KUCIOpOJa, HAXOIAIIErocss B OajuloHe; eciu
Temneparypa BHyTpu ero t = 47°C, naBnenue p = 831 mm pr.cT. (66,5 1)

69. I'a3, HaxonuBLIelcs npu Temmnepatype t1 =17°C Harpenu npu HEeM3MEHHOM
JABJICHUU TakK,, YTO €ro o0beM yaBowiicsa. OnpeneinnTh KOHEUHYIO TeMIepaTypy to
raza. (307°C).

70. s cBapkKy M3pacxoJ0BaH KUCIOpoa Maccoil M =32 kr. KakoB nomxeH
ObITh MHHUMAJIbHBII 00bEM cocyla C KUCJIOPOJOM, €ClId CTEHKH cocyja
paccuuTaHbl Ha naBnenue p =15,2 MIla? Temnepartypa raza B cocyne t =17°C. (15,8
).

71.0npenenuTs TeMnepaTypy BOJAOPOIa, MMEIOLIETO IUIOTHOCTh p = 6 Kr/m°
npu nasienun p =12,1 MIla? (486 K).

72. OmnpenenuTh  IUIOTHOCTh Bo3ayxa mnpu Temmepatype t =307°C wu
nasnenuu p =1 atM. (0,59 kr/m°).

73. Omnpenenutb JaBieHHE raza C KOJMYECTBOM BEIIECTBA V = 2 MOIJIb,
3aHuMaroiero oobem V = 6 1 npu temrneparype t = -38°C (650 kI1a).

74. OnpenenuTts MIIOTHOCTh BOJAOPOAA, CO3JAl0IIero npu remneparype t =27°C
nasnenue p = 250 atm. (19,7 kr/m3)

75. OmnpenenuTs MOJSPHYIO Maccy [L raza, y KOTOpoW mpu Temmeparype t
=58°C u nasnenuu p = 0,25 MIla miotHOCTh p = 4 Kr/M°. (44103 KT/MOIB)

76. OnpenenuTh JaBJICHUE CMECH, COCTOSIIEH M3 Bojopoaa maccoit mi=10r u
reaust maccoi My = 20 r npu temneparype t = -7 °C. CMmech ra3oB HaXOAUTCS B
oaymone ooremoM V = 5 1. (4,42 MIla)

77. B GamioH Hakavaau BOJIOPOJ, Co3/1aB npu Temrepatype t = 6°C nasnenue p
= 7,73MIla. OnpenenuTs MIOTHOCTE p ra3a B 6amione (6,67 kr/me)

78. JlaBmeHre p BHYTPH IUIOTHO 3aKyIOPEHHOW OYTBUIKM TIPH TeMIIepaType
t1=10° C paBuo 40 MM pt. cT. [Ipu HarpeBanuu no temmeparypsl t 2 = 35°C npobka
3 OyThUIKM BbuleTena. OmnpenenuTh, MPU KaKOM JIABJICHUM BBUIETENA MPOOKa
(122xITa).

79.J151a cBapKu OBLT MPUMEHEH Ta3, HaXoIsIuiics B 6aione oobemom, V = 25
1 npu temreparype t; = 27°C u gaBnennn p1=20,2 Mlla. Ckonbko Taza ObLIO

H3PaCcXO0J0BaHO, ecnu  AaBiaeHue B Oamione craimo P2 = 4,04 Mlla, a
temnepatypa b = -23°C? OtHocuTenbHasi MOJIEKyJIspHas Macca raza M =26
rp/moib. (3,99 kr).

80. OmnpenenuTh IUIOTHOCTh a30Ta NpPHU JaBICHUU p = 831 Mlla un

temneparype t = 7° C. (100 xr/m °)

81. Kakout ra3 npu nasnenuu p=0,808 MIla u temneparype T = 240 K umeer
maotHocTh p = 0,81 xr/™m 3? (Bomopon)

82. OnpenenuTh KOIMYECTBO BENIECTBA V Ta3a, 3aHUMAIOIIEro 00seM V = 2 cM®
npu Temneparype T =241 K u nasnenun p = 1I'TIa. (1 mo:b)

83. OrtHocuTenbHass  MoOJIEKyJsipHass Macca raza M = 17 rp/moib,
orHomenne C,/ Cy = 1,33 . Borumciautps 1o 3TUM JAHHBIM YJEJIbHbIE



terioeMkocT Cp, 1 Cy (1,96 x/Ix/(xr-K); 1,47 xJIx/(kr-K)).

84. Onpenenutes Temwnory Q, HeoOXoAuMyrO Il HarpeBaHus a3oTa
maccoit M =10 r mHa AT= 20 K: 1) npu HOCTOSIHHOM JaBJICHUH. 2) TIPU TTOCTOSTHHOM
o0beme. Pesynbpratel cpaBHuth. (208 [Ix; 148 Ix; 1,4)

85. Ilpu kakux yclIOBHSIX HarpeBajiu BOJOpoJ Maccod M = 20 r, ecnu npu
noBeiieHnu ero temneparypsl Ha AT =10 K norpe6oBanocs temnora Q = 2,08
kJ[>x? (IIpu mocTostHHOM 00BEME)

86. OmnpenenauTb SHEPTHIO BPAILATEILHOIO JIBUKEHHSI MOJIEKYJIbl KHUCIOpOAa
npu temnepatype t= -173° C. (1,38-102! Ix)

87. BpIUHMCIUTH DSHEPrUI0 BpallaTeIbHOIO JBUXKEHUS BCEX MOJEKYI
BOJISTHOTO mapa Maccoit m = 36 r npu temneparype t = 20° C (7,41 kJ1x)

88. OmnpenenuTb MOJHYIO KUHETHYECKYIO SHEPTUI0 MOJIEKYJ YIJIEKHUCIIOTO
raza Mmaccoil m = 44 r npu remneparype t =27° C (7,48 x/Ix)

89. OmnpenenanTs NOJHYI0 KHHETUYECKYIO SHEPTUIO MOJIEKYJI, COAEPIKAIIUXCS
B OJTHOM Kujomose azora npu temneparype t = 7°C. (5,82 M]JIx)

90. BBIYUCAUTH CPETHIOI DHEPTHUIO MOCTYNATEIBHOTO ABUKEHUS MOJIEKYIIbI
azora npu Temmnepatype t = 137° C. (8,5 - 102 JIxx)

91. Omnpenenuth SHEPTUIO MOCTYNATEIBHOTO JBUKEHUS MOJEKYJ BOISHOTO
napa maccod m = 18 r npu remneparype t =167° C. (5,48 kJ[x)

92. Ompenenuth, BO CKOJIBKO pa3 Moka3aTeinb aauadathl IJs Tenus Oomble,
4yeM JiJig yriekucioro rasa. (1,25).

93. Ompenenuty uszMmenenne AU BHYTpeHHEH SHepruM BOASHOTO Tapa
Maccoi M =100 r npu mnoBeimieHUuH ero Ttemmeparypel Ha AT = 20K npu
nocTostHHOM o0beme. (2,77 kJIx)

94. [lns marpeBanusi Bogopoja Maccoit m = 20 r npu MOCTOSHHOM JaBJICHUU
3aTpadyeHa Ttemiora Q = 2,94 k/Ix. Kak wu3MeHutcs Temmeparypa rasa?
(IToBbicuTcst Ha 10,1 K)

95. Ompenenuth yAEIbHYIO TETUIOEMKOCTh T'a3a MPU MOCTOSHHOM JIaBJICHHH,
€CJIM M3BECTHO, YTO OTHOCHUTEIbHAs MOJeKyJspHas macca raza M = 30 rp/moib
otHoteHue Terwtoemkocter Cp/ Cy = 1,4 (305 JIx/(kr-K)).

96. Bo ckonbko pa3 cpemHsis KBaJIpaTHYHAs CKOPOCTH MOJIEKYJ BOAOpOIA
00JIBIIIe CKOPOCTH MOJIEKYJ KUCIIOPO/Ia MPH AToM ke Temneparype. (B 4 paza).

97. Ompenenuth CpeIHION JUTMHY CBOOOJHOrO Mpobera MoJIeKyJ BOAOpOa
npu temneparype C = 27° C u gasnenun p = 3-108 mm pr.ct. [Ipunsats auamerp
Monexynsl Bogopoaa d = 2.3:108 cm. (4,4 xm).

98. Ompenenuth CPENHIO YacCTOTY COYAAPCHHIA MOJIEKYJ BO3MyXa WpH
temnepatrype t =17 °C wu gaBnenuun p = 1 atMm. DddexrtuBHbiid auamerp d
MOJIEKYIIBI BO3/lyXa MPHHATH PaBHBIM 3,5 A. (6,3-10° c-1)

99. M3BECTHO, YTO OCHOBHBIMH KOMIIOHEHTAMHM CYXOrO BO3JyXa SBISIOTCS
a30T ¥ KUCI0poA. Bo CkonbKko pa3 cpeaHssi CKOPOCTh MOJIEKYJIbI a30Ta OTINYAETCS
OT CpeJIHEeH CKOPOCTU MOJIEKYJbI Kucinopoaa? (Y azora B 1,0 pa3 Goibliie)

100.B OamioHe ¢ yrieKuciaslM Ta3oM AaBieHue p = 50 artwm. ITpu
temmeparype t = 27°C cpemnee 4ucio coymapeHuii Monekyn <z> =1,65-10% ¢t
Onpenennts 3¢ (HEKTUBHBIN AUAMETP MOJIEKYJIbl YTIEKUCIIOTO ra3a. (28,4 HM).

101.0OnpenenuTs rpaiueHT IMIIOTHOCTH YIJIIEKUCIIOTO ra3a B IOYBE, €CJIU Yepes



mnomans S =1 M? ee moBepxHOCTH 3a Bpems t= 1 ¢ B atmocdepy mnpormen ras
maccoit m = 8-1078 kr. Koappuuument nuddysum D = 0.04 cm?/c (0,02 kr/m*?)

102.0npenenuTh TONIIMHY CJOSI CYTJIMHHUCTOM MOYBBI, €CJIM 3a BpeMs t=5 4
yepe3 mwiomans S =1 M? MOBEPXHOCTH NPOXoAuT Temwiora Q = 250 x/Ix.
Temneparypa Ha nmoBepxHOCTH NOUBHI t1 = 25° C B HMxKHeEM cioe noussl =15 °C.
(72 cm)

103.CKONIBKO TEMmIOTHl NpoieT Yepes miomans S=1 M? IOBEpXHOCTH IecKa
3a Bpems t =1 4, ecim TemrnepaTypa Ha ero nosepxHoctu t1=20°C, a Ha riyoune h
=0,5 m - t,= 10°C? (4,83 x/Ix)

104.0npenenuth Maccy raza, npoauddynauposaiiero 3a Bpems t =12 u
yepes MOBEPXHOCTH MOUBHI Iomansio S = 10 cm? ecmu koapduuuent nuddysuu
D = 0,05 cm%c. IlnotHocts rasa Ha raybune h=0,5 m, p;=1,2-10%r/cm3, a y
nosepxnocty p=1,0-10"2 r/em?®. (2,4-107"kr)

105.1Ipu M30TEPMUUYECKOM paCHIMPEHUM BoJaOpoAa maccod M =1 1 mpu
temrieparype t=7°C oObem rasza yBenuuuics B Tpu pasza. Omnpenenuth padoTy
pacmupenus. (1,28 kJIx)

106. ITaper prytm Maccoi m = 200 r HarpeBarOTCd MOpPU TOCTOSTHHOM
napineHun. Ilpu stom Ttemmneparypa Bo3pocia Ha AT =100 K. Omnpenenutsb
yBenudeHue AU BHyTpeHHEN 2HEprun napoB u padboty A pacuupeHus MoseKybl
napoB prytu ogHoatoMmHbIe. (1,245 xJx; 831 JIx).

107.1Ipu aguabaTHUeCKOM pPACHIMPEHUU YTIEKHUCIOTO Ta3a C KOJIWYECTBOM
BellecTBa V = 2 MOJIb ero Temneparypa nonusmwiack Ha At = 20°C. Kakyro paboty
coseprwi rasz? (997 Jx).

108. I'a3 coBepmraet nukn Kapuo. AGcontoTHas Temnepatypa T1 HarpeBaTess
B 2 pasa BbllIe TeMneparypsl 1o oxnmaaurensd. OnpeaenuTs K. M. J. TaKOro IUKJIA.
(50%)

109.CoBepmias 1mukn KapHo, ra3 mosyumsn ot HarpeBatens Termory Qi=1
k/[x. CKONBKO TeIIOTHl OBUIO OTAAHO OXJAJAMTENI0, €CIH K.II.J. HACaTbHOM
TeroBoil MamuHbl 25%7? (750 k).

110.Bo3nyx, 3anumaBiiuii 0obemM Vi = 10 1 npu HOpMaIbHOM aTtMochepHOM
naBiIeHUH, ObLT aguabatuuecku cxkat 1o oobema Vo=1 1. KakoBo naBieHue rasza
nocne cxartus? (2,53 Mlla).

111. Onpenenuts paboTy A annabaTUYECKOrO CKATHS MApOB YIIIEKHCIIOTO
raza mMaccod m =110 r, ecnu mpu ckaTUM TemmepaTypa rasa MOBBICHIIACh Ha
AT=10 K. (623 Ox).

112. OO6beM mapoB YIJEKHCIOTO Ta3a NpPH aguadaTHYEeCKOM CXKaTHUHU

yMeHbIIWICs B 2 pasa, Kak usmenusnocs aasinenue? (YBenuuuiocs B 2,52 pa3za).

113. Tlpu aamabaTUYECKOM PACIIMPEHUU TENIHs, B3ATOTO MPU TEMIEpaType
t = 0°C, o6wvem yBenmumncs B 3 pasa. OnpenenuTh TeMIEpaTypy rasa IMoclie
pacumupenus. (131 K)

114. Onpenenutb KO3()PUIHEHT MOBEPXHOCTHOTO HATSKEHUSI KACTOPOBOTO
Macia, eciiu B TpyOke pammycoM I = 0.5 MM oHO moaHsuioch Ha Ah =49 mwm.
CwmauuBanue cuutaTh MojHbIM. (33,3 MmH/M).



115.0npenenutey cpenHuii  AuaMeTp Kanmwuisipa IIOYBBI, €CIM  BOJA
nogHuMaercs B Heil Ha Ah = 49 mMm. CMmauuBaHHE CTEHOK CUUTaTh MOJHBIM.(0,6
MM).

116. Omnpenenuth BBICOTY  MOAHATUS BOJBI B CTEOJAX pacTEHUH C
BHyTpeHHUM guamerpoM d =0,4 MM m1oj JCHCTBHEM KANWILISAPHBIX CHIL.
CmaunBaHUE CTEHOK CUMTATh MOJHBIM. (7,34 cM).

117. I'nuuepuH B KanwuisipHOW TpyOke auamerpoMm d =1 MM TOJHsIICS HA
BeicoTy h =20 MM. Omnpenenuth K03()(PHUIMEHT MOBEPXHOCTHOTO HATSHKCHUS
rmnepuda. CMaurBaHue CYUTATH MOJIHBIM. (61,8 MH/M).

118. JIByM mapukam oJTHOTO pazMepa M poBHOH maccel M=30 Mr cooOmuIu
0 paBHOMY OJHOMMEHHOMY 3apsny. Kakoi 3apsng Q ObuUT cOOOIIEH KaXIOMy
[IAPUKY, €CIM CHJIa B3aMMHOTO OTTAJKWBAaHUS 3apsiiOB YpaBHOBECHIIA CUITY
B3aUMHOI'O TMPUTSHKEHUSI IIAPUKOB MO 3akoHYy TAroteHus Herotona? Ilapuku
paccMaTpuBaTh Kak MaTepHalibHble ToUkH. (2,58-1071° Kun).

119. Tpu ogunakoBbix 3apsaa Q1=Q»=Qsz=1 uKu pacnonoxeHsl Mo BeplrHam
pPaBHOCTOPOHHEro TpeyroibHuKa. Kakoil oTpunarensHbiii 3apsng Q Hamo
MIOMECTUTDH B LIEHTPE TPEYrOJIbHUKA, YTOOBI €r0 MPUTSHKCHUE YPABHOBECUIIO CHIIBI
B3aMMHOTO OTTajgkuBaHus 3apsaaoB? (571 nKo).

120. Cuna F B3auMoOAeMCTBUS MEXIy ABYMS TOYEHYHBIMU 3apsaamu Q1=2
HKi u Q=1 uKn, pacnonoxxennsiMu B Bojie, paBHa 0,5 MmH. Ha kakoMm paccrossHun
HaxoasaTca 3apanbi? (0,67 Mm).

121. B sneMeHTapHON TEOpUM aToMa BOAOPOAA NPUHUMAIOT, UYTO AJIEKTPOH
BpalaeTcs BO KpYr sjpa mo KpyroBoil opoOurte. OmpenenuTh 4acTOTy BpallleHUS
3JIEKTPOHA, eciu paauyc opoutsl I =5.3-10% cm. (6,58-10° ¢ ).

122. Ha mienkoBoi HUTH TOJBEIIEH MaJIEHBKUHN Iapuk Maccoit m = 0,1 r,
Hecymuil Ha cebe 3apsaa Q. Eciau Ha paccTosHuM I' =7 CM HUIKE IIapyuKa TTIOMECTUTh
TaKoM e 3apsji, TO CUjla HaTS)KEHUs] YMEHBIIUTCS B 2 pa3a. HailTu 3apsj mapuka.
(5/3-108 Kn)

123. JIBa pa3HOMMEHHBIX TOUEUHBIX 3apsijia MPUTATUBAIOTCS B BaKyyme Ha
paccrosiHuu I =10 cM Cc Takoil ke CWJIOH, Kak U B KepocuHe. Omnpenenurb, Ha
KaKOM PacCTOSTHUU pacroiaratorcs 3apsasl B kepocune. (7,08 cm).

124. Ha mienkoBoil HUTH B BO3JyX€ MOJBEIICH Mapuk mMaccoil M =100 mr.
Mlapuky coobmen 3apsa Q=2 wKn. Ha kakom paccTosHUM OT HETO ClenyeT
MMOMECTUTh CHHU3Y 3apsia Q2 = - Q1 4TOOBI CHTa HATSHKCHUST HUTH YBEIIUUYWJIACh B 2
paza? (6,06 mm)

125.Ha kakom paccTtossHuM I Apyr OT Jpyra cCIlIeayeT NOMECTUTh JiBa
OJTHOMMEHHBIX TOYEYHBIX 3apsja B BOJE, YTOOBI OHM OTTAIKUBAJIUCH C TaKOH XKe
CUJIOM, C KAKOW ATHU 3apsiibl OTTAIKUBAIOTCS B BAKyyMe Ha pPacCTOSIHUU [1=9 cM?
(lem)

126. B sneMeHTapHOM TEOpPUM aToMa BOAOPOJAA NMPUHUMAIOT, UYTO SJIEKTPOH
BpalaeTcs BOKPYT siipa Mo KpyroBoi opoute. Onpeaenutb paguyc OpoUThI, €Ciau
4acToTa BpallleHus >1eKTpoHa N=6.5-10"° ¢, (53 nm)

127. Paccrosaue d mexnay 3apsaamu Q=100 vKi u Q2 =-50 uKi pasro 10
cMm. Ompenenuts cuibl F , peiictByromyro Ha 3apsg Qsz=1 mKi, orcrosmuii Ha
ri=12 cm ot 3apsima Q1 m Ha r1=10 cm ot 3apsma Q2 (51 mH).



128. JIa Toueunbix 3apsga Q1=1,6 uKn u Q2 = 0,4 HKn pacnonoxxensl Ha
paccrosauu d =12 cm gpyr ot npyra. [ne Hamo MOMECTUTh TPETH
MOJIOKUTENBbHBIN 3apsaa Q, yToObl OH Oka3ajcs B paBHoBecun? (Mexny 3apsaamu
Ha paccTosTHUU 8 cM OT 3apsaa Q1)

129. DnekTpoH BiETEN B OJHOPOIHOE ToJie ¢ HanpsukeHHocThio E =20 kB/M B
HaIpaBJICHUH €T0 CUJIOBBIX JTUHUM. HauanbHas ckopocTh 3iekTpona v =1,2 Mwm/c.
Haiitu yckopenue, mpruoOpeTaeMoe 3JIEKTPOHOM B I0JI€, 1 CKOPOCTh MO0 UCTCUCHUU
spemenu t = 0,1 ne. (-3,51-10% m/c?)

130. Ilone, coznannoe ToueuHbiM 3apsgoM Q = 30 uKn, neilictByer Ha
3apsin Q1 = 1 HKJ, momenieHHbIi B HEKOTOpoil Touke moJis, ¢ cuioit F = 0,2 mH.
Haiitn Hanpsik€eHHOCTh MU MOTEHLMAT B 3TOM TOYKE, a TAKKE PACCTOSHUE €€
ot 3apsaa. (200 kB/m; 7,3 kB; 3,68 cm)

131. [Ba 3apsaa Q=1 uKn u Q2 = -3 uKu Haxoasarcs Ha paccrosaun | =20 cm
Ipyr oT apyra. HalWTu HanpsskeHHOCT, W TMOTEHIMAl B TOYKE TOJS
PaCIIONIOKEHHOM Ha TPOJIOJKCHUU JIMHUM, COCIUHSIIONIEH 3aps/ibl, HA PACCTOSTHUU
r=10 cMm ot mepBoro 3apsaa. (600 B/m; 0)

132. Ha 3apsn Q:=1 uKn, nHaxonsmuiics B moje ToueyHoro 3apsiga Q Ha
pacctosauu =10 cm ot Hero, nojne aehctByeT ¢ cuinoil F =3 mxH. Onpeaenutsb
HAIPSHKEHHOCTh W TOTEHIMAN B TO4YKe, Iyie Haxomautces 3apsn Qi. Haiitu taxxe
sHauenue 3apsana Q. (3 kB/m; 300 B; 3,3 uKon).

133. Jla 3apsaa Q1=-10 uKi u Q=20 uKn naxonsrcs Ha paccrosaun | =20
CM JpyT OT Apyra. HaliTh Hanps>KeHHOCTh M MOTEHUIHAJI MO, CO3AAHHOTO 3TUMU
3apsiiaMu, B TOUYKE, PACIIOJIOKEHHOW MEXIY 3apsA/laMHU Ha JIMHUH, COEAUHSIONICH
3apsi/ibl, HA PAcCTOSTHUU I =5 ¢M OT TmiepBoro u3 Hux. (4,4 kB/Mm; -600 B).

134. JIpa sapsaa Q1 = 30 vKn m Q2 =-30 vKn pacnonoxxeHsl Ha
paccrossuun | = 25 cm gpyr or apyra. HaiiTh HampsoKEHHOCTH M TMOTCHIHAN B
TOYKE, JIe)KAIIEH HAa MPSAMOM, COCAUHSIONIEH 3apsabl, HA PacCTOSIHUM I = 5 CM OT
nepBoro 3apsaa. (115 kB/m; 4,05 kB)

135. PaccTtostame r  mexnay JAByMs TodeuHbIMH 3apsiaamMu Qi=1 uKi u
Q2 = - 30 vKn paBHo 20 cM. HaliTu mpOTSIKEHHOCTh W IOTCHIIMAT B TOYKE
JeXKaIen nmocepenune Mexxay 3apsaamu. (27,9 kB/m; -2,61 kB)

136. [Ba 3apsga Qi1= -1 aKn u Q2 =30 uKn maxoasrcs Ha paccrosauu | =12
CM Jpyr OT Jpyra. BblUHMCIWUTH HANpsHKEHHOCTh IMOJIE B TOYKE JIEXKAIIEH
nocepeauHe MexAy 3apsanamu. OnpenenTh TakKe HANPSKEHHOCTh IMOJIsL B 3TOU
TOYKE, €CIT TIEPBBIN 3apsa nonoxutenbabiid (100 kB/m; 50 kB/M)

137. DnexkTpruyeckoe moje CO3/MaHo ABYMs TodeuHbIMH 3apsaamu Q=50 K
u Qz =100 uKn. Paccrossame mexmy 3apsgamu L=10 cm. I'me m Ha Kakom
pPacCTOSIHUM OT TNEPBOrO 3apsija HAXOJMTCS TOYKAa, K KOTOPOM HampsiKEHHOCTb
noJist paBHa Hynto? (Ha nipsimoid, coenuustoneit 3apsiast; 4,2 cm)

138. JIra 3apsana Q1=-10 uKm u Q2 =20 uKu pacnonoxenst Ha paccTostHUH L
=20 cM apyr ot apyra. HailTu HanpsyKeHHOCTh M MOTEHUMAJ B TOUKE, JEXKAIIEH
nocepeanHe Mexay 3apsanamu. (27 kB/m; 0,9 kB)

139. 3apsg Q =1 vKn mepemMemaercs moa JASHCTBUEM CHII MOJIS M3 OXHOM
TOYKA TOJIE B JApPYryro, NpuU 3TOM coBepuiaercs pabdora A = 0,2 mk/x.
OnpenennTs pa3HOCTh MOTEHIHAIOB 3TUX To4ek noJs. (200 B).



140. Kakyroo pa3HOCTh MOTEHLMAIOB JOJKEH MPOWTU 3JIEKTPOH, YTO OBl
npuodpectu ckopocTh L = 20 Mm/c? (1,14 kB).

141. IBa 3apsna Q1=3 uKn u Q2 =1,2 uKn Haxonstcs Ha paccrosauu L=10
CM Apyr oT aApyra. HailTu HanmpsK€HHOCTb MO Ha MPOJOJDKCHHHM JIMHHH,
COCIMHSIONICH 3apsi/ibl, HA PACCTOSHUU [ = 6 CM OT BTOpOro 3apsna. Onpenenurhb
TaK)K€ HaIPsSHKEHHOCTh B 3TOW TOYKE, €CJIU BTOPOH 3apsij oTpurateabHbIi. (4,05
kB/m; 1,95 kB/Mm)

142. DnextpoH, HauyajgbHas CKOpPOCTh KOTOporo vo=1 Mwm/c, Bieren B
OJIHOPOJIHOE DJJIEKTpUYECKoe Tosie ¢ HampspkeHHocTbio E=100 B/M Tak, 4To
HayaJbHasi CKOPOCTh DJIEKTPOHA MPOTUBOIOJIOKHA HAMpsiKeHHOCTH Tosist. Haiitu
SHEPrHIO JIEKTPOHA N0 ucTedeHuu BpeMenu t =10 ue. (6,33-1071° JIx).

143. Toueunslii 3apsaa Q co3aaeT B TOUKE, HAXOAIIUNICS HA paccTossHuu =10
CM OT 3apsja, mosie ¢ HampsikeHHOCThI0 E = 1 kB/m. Haiitu nmorenmuan momns B
ATON TOYKE W CUIy, NEUCTBYIONIYt0 Ha 3apsa Qi = 2 HKJ, moMeleHHbli B 3Ty
touky nouist . (100 B; 2 mxH).

144. Jlpa toueunwix 3apsna Qi1 = 1 mxKnm u Q2 = 2 MxKn nHaxonmsTcs Ha
paccrosinuu I' = 40 cm. Kakyro paboTy Hamo coBEepUINTb, YTOOBI COMM3UTH UX JIO
paccrosiaust =20 cm? (45 m/Ix)

145. TTone cozmano ToueyHsiM 3apsiaoM Q. B Touke, orcrosimeit ot 3apsia Ha
pacctostauu I' = 30cM, HanpspKeHHOCTH noiist E=2 kB/mM. Onpenenuts noteHmant ¢
B 3TOM Touke U 3apsan Q. (600 B; 20 uKo).

146. 3apsng Q1=10 vKn cosmaer snektpudueckoe mone. Kakywo paboty
COBEPIIAIOT CUJIBI 3TOTO TOJIA, ecliu OHO mepemecTHT 3apsa  Qz =1 vKn Baoms
CUJIOBOM JIMHUU U3 TOYKH, HAXOJAIIUKCS OT 3apsiaa Q1 Ha paccTosiHuu =8 cMm, A0
paccrosiaus =1 m? (1,04 MxJIx).

147. B nosie Toueunoro 3apsgaa Qi U3 TOYKH, OTCTOSIIEH HA pacCTOSHUM [1=5
CM OT 3TOro 3apsia, JBMXXETCS BIOJb CHJIOBOW JUHUU 3apsa Qi, eciu mnpu
nepemeriennn 3apsna Qz Ha paccTosSHUM S = 5 CM MOJEM coBepleHa padora A
=1,8 mJIx. (20 HKx)

148. PaccTosiHue 1 MEXIy IBYMS TOUCUYHBIMHU 3apsiaaMU Q=10 sKn1 u
Q2 =3 uKun pasno 30 cm. Onpenenuts paboTy, KOTOPYIO HAJO COBEPIIUTH, YTOOKI
cONMM3UTH 3apsiabl 70 paccTostHuS =10 cm. (1,8 MxJIx)

149. 3BapsoxeHHas Kamenbka >KHIKOCTH Maccod M = 0,01 r© Haxomutcs B
PAaBHOBECUHU B I0JIE TOPU3OHTAIBHO PACHOJIOKEHHOrO IUIOCKOTO KOHAEHCATOpa.
PaccrosiHne Mexay turactiHamMu KoHjeHcaropa d = 4 MM, pa3HOCTh IMOTSHITHAIOB
Mexay Humu U =200 B. Onpenenuts 3apsia kanenbku. (1,96 uKi)

150. Tlnockuii KoHaeHcaTtop ¢ Iulomagslo mwiactua S =100 cm? wu
paccrostHueM Mexay HuMu d =2 MM 3apspkeH 1o pazHocty noteHmuanoB U = 400
B. Haiitu sHepruro moiisi KOHAEHCATOPA, €CIM JUDJICKTPUK MEXKAY IUIACTUHAMU
BO31YX. (3,54 Mk/[x)

151. 3apsbkeHHad dacTuua, NPOWIS HEKOTOPYKD Pa3HOCTh MOTEHUHUAJIOB,
npuodpena ckopoctb v =2 Mwm/c. Kakyi pa3HOCTh MNOTEHIMANOB, MPOILIA
YJacTUIla, €CJIM YACIBbHBIA 3apsi ee¢ (OTHOmEeHWe 3apsiaa kK macce) Q/m = 47
MKn/kr? (42,6 xB).



152. Mexnay mnnacTHHAMM IJIOCKOTO KOHAEHCATOpAa HAXOAUTCSA ILIOTHO
npujieraronias K HuM 300HUTOBAs MiacTuHa. KoHaeHcaTtop 3apsieH 10 pa3HOCTH
noteHiuanoB U=60 B. KakoBa Oyner pa3HOCTh MOTEHIIMAJIOB, €CJIU BHITAIIUTH
70OHUTOBYIO MJIACTUHKY U3 KoHJeHcatopa? (180 B)

153. 3apsbkeHHasi yacTula, yAeNbHBIA 3apsin kotopoit Q\m = 47 mKu/kr,
npouuia pasHocts noreruuanoB U=50 kB. Kakyio ckopoctb npuoOpena yactuua,
€CJIM HavaJibHasi CKOPOCTh ee JBIkeHus vo=0 m/c? (2,17 Mwm/c)

154. Tlnockuit KOHACHCATOP C paccTossHueM Mexay ractuHamu d = 0,5 cm
3apsbkeH 10 pazHoct noteHuuanoB U =300 B. Omnpegenuts 00BbEMHYIO
IUIOTHOCTh DHEPTrUU ® TMOJIsSI KOHAEHCATopa, €clu JIuiANekTpuk — cimona. (111
M/ m3)

155. Pa3HOCTh MOTEHIMAJIOB MEX]y IUIACTUHAMM IJIOCKOTO KOHAEHcaTopa
U=120 B. ITnomans kaxmoii maactuael S=100 cM?, paccrosiHue Mesxay Humu 0=3
MM. Haiftu 3apsij KaxIoW TJIACTUHBI; MEXKIY IUIACTUHAMU HaXOJUTCS BO3MIYX.
(3,54 uKn)

156. Konnencaropy, emkoctb kotoporo C =0,5 mx®, coobmen Q =3 uKu.
OmnpenenuTs 23HEPTUto nosist KouaeHcaropa. (0,9 ullx)

157. IInockuili KOHJIEHCATOP, PACCTOSIHUE, MEXKIY IIaCTUHAMMU KOTOpOTO
d =2 mwm, 3apspken a0 pasHoctu notennuaioB U = 200 B. Quanextpuk dapdop.
Haiitu nanpspkenHocTs E n 00beMHYIO MIIIOTHOCTD SHEPTUU ® TOJIS KOHAEHCATOPA.
(100 kB/m; 221 mITx/m3)

158. Pa3HOCTh MOTEHIIMAJIOB HA IIACTMHAX IUIOCKOro koHaeHcatopa U=300
B. ITnomane kaxmaoi miactaasl S =100 cm? u zapsan Q =10 uKin. Onpenenuthb
paccTosiHue MeXay riacTuHamMu? (2,65MM)

159. Tpu comnpotuBienus r1=12 Owm, =4 Owm, ;=10 OM coeauHEHbI
napayuienbHo. OOt Toxk B nenu | = 0,3 A. Haiitu cuiny Toka, uaymiero uepes
CONPOTHUBIICHHE 3. (69 MA).

160. JIBa ucroynuka Toka 3. A. ¢. Ei=1,6 B u E»=2 B c BHyTpeHHUMH
conpotuBiieHUsIMH 1=0,3 OM u ,=0,2 OM, coeTUHEHHBIE MOCJIEA0BATEIBHO, AAI0T
BO BHEIIHIOW 1enb Tok cuiioi | =0,4 A. OnpenenuTs CONPOTHUBICHUE BHEIIHEH
uend. (8,5 Om).

161. Amnepmetp ¢ comporuBieHueM I = 0,02 OMm paccuuTaH Ha U3MEPEHUE
cwibl Toka 10 | =1 A. KakoBo J0MKHO OBITH CONPOTHBICHHUE IITYHTA, YTOOBI 3TUM
prudOPOM MOKHO ObLIO M3MEPUTH TOK cuitoi 10 | =10 A. (2,22 mOwm)

162. Uctounnka  ToKa 3. 4. ¢. E=1,5 B pgaer BO BHEImHIOI ICHh TOK
cuinot | =1 A. BuyrpeHHee compotuBieHue HcTouyHHKa Toka T = 0,2 Owm.
Onpenennts K03(QPUUUEHT MOJE3HOT0 AEHCTBUS UICTOUYHHKA TOKA. (86,6%)

163. /IBa snemMeHTa C OAMHAKOBBIMH 3. A. ¢. E=1,6 B u BHyTpeHHUMH
conpotuBieHussMU 1=0,2 OM u ,=0,8 OM coeuHEHbI NapaJyIeIbHO U BKIOYEHBI
BO BHEIIHIOW 1enb conpotuBieHueM r=0,64 Om. Haiitu cuny Toka B nenu. (2 A)

164. Yepes rpaduToBblii TPOBOAHUK B GopMe Mmapayuienunena aiuHon L=3
CM U IUIOMIAABIO0 MonepeuHoro cedeHust S=30 mm? uaer Tok cunoif | =5 A. Haiitu
NaJIcHUe HaNpsHDKEHUsT Ha KOHIax rpaduToBoro npoBojHuka. (19,5 mB)



165. D. n. c. 6arapen E=50 B, BuyTpennee comnpotusieHue r=3 Om. Haiitu
CUJIy TOKA B IIEMU W HAIMpPSHKEHHE, MOJI KOTOPHIM HAXOJUTCSI BHELIHSS 1I€Mb, €CIIU
ee conpotusienue =17 Om. (2,5 A; 42,5 B)

166. Kakoe 100aBoYHOE CONMPOTUBIECHUE HAJ0 BKJIIOYHUTH MOCIEI0BATENBHO C
JaMIOYKol, paccuntanHo Ha HanpsbkeHue U =120 B u momuocts N = 60 Br,
4yTOOBl OHA JaBajia HOpMaJibHbIM Hakan npu HampsbkeHuu Ui= 220 B? Ckonbko
METPOB HHXPOMOBOH mpoBosioku auamerpoM d = 0,5 MM moHamoOuTCS Ha
M3roToBIeHUE Takoro conpotuBieHuA? (200 Om; 39,3 M)

167. DnekTpoMoTop, moTpebmsromuii Tok I =10 A, pacmojgoxeH Ha
pacctossHuM 1=2 KM OT reHeparopa, maromiero Hampsbkenue U = 220 B. Motop
COCJIMHEH C TeHEpPaTOpoOM MEIHBIMHU TpoBoaaMu. HaliTu ceueHue moAaBOASIIUX
TIPOBOJIOB, ECJIU MOTEPs HAMPSKEHHs B IpoBoaax 8%. (38,8 mm?).

168. Kakoil mJIMHBI HY)XHO B3SITh HHUKEJIMHOBYIO IPOBOJIOKY CEYCHUEM
S$=0,05 MM? I yCTpOMCTBA KMIATHILHMKA, B KOTOPOM 3a BpeMs t =15 muH
MOXXHO BCKHIIATHTH BOJYy 00beMoM V =1 7, B3aTyio npu Ttemneparype t; =10°C?
Hanpsixenne B cetn U =110 B, k. . 1. kunaruwisauka 1 = 60%. (2,2 m).

169. Omnpenenutb MOUTHOCTh M CHIIY TOKa, MOTPEOIIEMYIO 3JIEKTPOMOTOPOM,
OPUBOASIIMM B JEHCTBHE HACOCHYH) YCTaHOBKY, CHa0Xalomyr0 BOJION
’KUBOTHOBOJUECKYIO (DepMy C CYTOYHBIM pacxXojoM Bojbl 00bemMom V=30 wm°,
Bona nmogaercs Ha BbicoTy h =20 M. K. m. 1. yctanoBku m =80%, HampsikeHUE B
cetu U = 220 B, motop pabotaer t = 6 u B cyTku. (0,91 kB; 4,14 A)

170. B memHOM mpoBojie MIMHON | =2 M M IIIOMIAIbIO TIOTIEPEYHOTO CCUCHUS
S=0,4 MM?, unet Tok. IIpu 3TOM B KaXKIyI0 CEKyHAy Bblaesere» Temiota Q=0,35
JIx. CKOJIBKO DJIGKTPOHOB TMPOXOJUT YEpe3 IIONEePEYHOE CEUYEHUE OTOro
nposoguuka 3a t=1c¢? (1,27-10'° snexrpon/c)

171. OmnpenenuTh TEMIIEpPaTypy IIOYBBI, B KOTOPYIO IIOMEII[EHa TepMoIiapa
’KeJIe30 — KOHCTaHTaM ¢ mocTossHHOU o =50 MxB/°C, eciu cTpenka BKIIOUYESHHOTO
B 1IETIh TEPMOIIAPhI TAIbBAHOMETpPA C IIEHOW JefeHusl | MKA U CONPOTUBIICHUEM T
=10 Om otkinonsercs Ha 40 aenenuil. Bropoill cmail TepMomnapsl HOTPYKEH B
taromuii Jieq. ConmpoTuBIEHHEM TepMomnapsl penedpeds. (8° C)

172. Tepmormapa ¢ conpotuBieHueMm r1 = 6 Om u mocrosHHot o = 0,05
MB/rpan, moakirodeHa K TajdbBaHOMETPY C CONpOTHBICHHEM 12=14 OMm w
yyBcTBUTENBbHOCTBIO [=10% A, OnpenenuTs MHHMManbHOE  H3MEHEHME
TeMIepaTyphbl, KOTOPOE MO3BOJIIET onpeAeanTh 3Ta Tepmomnapa. (0.004 K)

173. Cuma Toka I B memm, cocTosmieii W3 TEpMOIaphl C COMPOTHBIICHHUEM
r= 4 OM u ranbpBaHoMmeTpa ¢ conpotuBieHueM r; = 80 Om, paBHa 26 MKA npu
pazHoctu Temmeparyp crnaeB At = 50° C. Onpenenutb MOCTOSHHYIO TEPMOMNApHI.
(43,8 mxB/°C).

174. OpuH cnait Tepmorapsl ¢ nocrosHHon oo =50 MkB/°C momereH B 1eusb,
apyrol — B Tatouuid Jsea. CTpelka TrajlbBaHOMETpPA, MOAKIIOUYEHHOTO K
TepMonape, OTKJIOHWIach mnpu 3ToM Ha n = 200 npenenui. Onpenenuts
TEMIIEPATypy B €YU, €CJIH COMPOTUBIIEHUE TaIbBAHOMETPA BMECTE C TEPMOIAPO
r =1 OmM, a OJHO JEJEHHE €ro IKajdbl COOTBETCTBYET CHJIE TOKa B 1 MKA
(4yBCTBUTEIBHOCTH TAIbBAHOMETPA). (40° C).

175. Tepmomapa Menb — KOHCTaHTaH comnpoTtuBieHueM 11 = 10 Owm



MPUCOEIMHEHA K TrajbBaHOMETpPY compoTuBiieHuem r; =100 Om. Ogun cmait
TEPMOIIApbl HAXOJUTCS MpHU Temreparype t; =22° C, npyroil HOMENIEH B CTOT CEHA.
Cuna Ttoka B menu [ = 6,25 MxA. Ilocrosunas tepmomnapel o = 43 MkxB/°C.
Omnpenenuts TeMnepatypy cetna B crore. (37° C).

176. Cuna Toka | B 1enu, cocTosile U3 TepMOIaphbl COMPOTUBICHUEM I1= 4
OwMm u ranpBaHoMeTpa ¢ conpoTtusiieHueM 12 = 80 OM, paBHa 26 MKA MpHu pa3HOCTH
temrneparyp cnaeB At = 50° C. Onpeaenuth MOCTOSIHHYIO TepMmonaphl. (44

MKB/C).

Tabnuua BeIOOpa 3alaHUl AJIA BBINOJHEHUS KOHTPOJIBHOW pPabOTHI
Kypcy «®Du3uku» CTYIEeHTOB 3a04HOM (opMbl OOyYeHHsS [0 HAMpPaBICHUIO
HOAroToBKM «JIecHOE /1€710» BO BTOPOM CEMECTPE 00YUEHHS.

110

[Tocnennsis uudpa 3aueTku

midpa 3a4ETKH

6

7

8

9

o[Ipeanocnequss

10,26,
44,73,
93,11
2,123,
144,1
53,17

8,27,
45,74
,103,
114,1
24,14
5,154
174

6,28,
46,75
97,1
15,12
5,146

155,1
75

4,29,
47,76
,100,
116,1
26,14
7,156
,176

2,30,

48,77
,96,1

17,12
7,148
, 157,

177

20,41
,61,8

5,105
113,

123,1
40,16
3,173

18,40,6
3,86,10
6,114,1
24,133,
164,17

4

16,39,6
5,87,10
7,115,1
25,134,
165,17
)

14,38,6
7,88,10
8,116,1
26,135,
166,17
6

12,37,6
9,89,10
9,117,1
27,136,
167,17
7

9,31,4
9,78,9
4,118,
128,1
49,15
8,178

7,32,
50,79
,104,
119,1
29,15
0,159
179

5,33,

51,80
99,1

20,13
0,132
,160,

180

3,34,
52,81
,102,
113,1
23,15
1,161
172

1,35,

53,91
97,1

14,12
4,133
,162,

181

19,36
,70,9

0,110
,118,

128,1
37,16
8,178

17,35,6
9,73,93
,119,12
9,138,
169,17
9

15,34,6
8,75,95
,120,13
0,139,1
70,180

13,33,6
7,717,97
, 113,12
2,140,1
52,172

11,32,6
6,79,99
,114,13
1,142,1
71,181

20,36,
54,83,
95,11
5,125,
134,1
63,17

18,37
,55,8

4,105
,116,

126

16,43
,56,8

5,101
117,

127,1
36,16
5,175

14,39
57,8

6,104
,118,

128,1
37,16
6,176

12,40
,58,8
7,98,

119,1
29,13
8,167
77

21,31
,65,8

1,101
,115,

123,1
43,15
3,173

22,30,6
4,83,10
3,116,1
24,144,
154,17

4

23,29,6
3,85,10
5,117,1
25,145,
155,17
3)

24,28,6
2,87,10
7,118,1
26,146,
156,17
6

20,25,6
1,89,10
9,119,1
27,147,
157,17
I

19,41,
59,88,

17,25
,60,8

15,18
71,9

13,30
62,7

11,32
,63,7

10,26
,60,7

8,41,59
, 76,96,

6,39,58
, 78,92,

6,37,57
,80,100

2,35,56
1821




96,12
1,130,
139,1
68,17

9,106
,113,

122,1
40,16
9,179

0,111
,114,

131,1
41,17
0,180

2,106
,115,

123,1
42,15
2,172

4,99,
116,1
24,14
3,171
,181

4,94,
120,1
28,14

158,1
/8

123,12
9,149,1
59,179

114,13
0,150,1
60,180

,115,12
2,132,1
61,172

111,11

6,131,1
51,162,
181

21,34,
64,76,
97,11
7,125,
144,1
53,17

22,36
,65,7

8,107
,118,

126,1
45,15
4,174

23,38
,66,8

0,105
,119,

127,1
46,15
5,175

24,40
,67,8

2,108
,120,

128,1
47,15
6,176

1,27,
68,91
,100,
113,
129,1
48,15
7,177

9,33,
55,84
,104,
117,1
23,13
3,163
,173

7,31,54
,86,106
, 118,12
4,134,
164,17
4

5,29,53
,88,108
,119,12
5,135,1
65,175

3,27,52
,90,110
,120,12
6,136,1
66,176

1,40,51
, 73,93,
113,12
7,137,1
67,176

3,29,6
9,88,9
8,114,
130,1
49,15
8,178

7,31,
71,90
,108,
115,1
31,15
0,159
179

11,33
42,7

3,107
,116,

122,1
32,16
0,180

13,35
46,7

5,110
117,

123,1
51,16
1,172

17,37
48,7

2,101
,118,

124,1
33,16
2,181

24,38
50,7
4,94,
114,1
28,13

168,1
/8

21,36,4
9,75,95
;115,12
9,139,1
69,179

18,34,4
8,76,96
, 116,13
0,140,1
70,180

15,32,4
7,77,97
,117,13
1,141,1
52,172

12,30,4
6,78,98
,118,12
2,142,1
71,181

19,39,
58,79,
98,11
9,125,
134,1
63,17

23,41
,96,8

1,109
,120,

126,1
35,16
4,174

2,26,
54,83

109,1
13,12
7,136
,165,
175

4,27,

52,85
93,1

14,12
8,137
,166,

176

6,28,
50,87
,102,
115,1
29,13
8,167
77

9,28,

45,79
99,1

19,12
3,143
,153,

173

6,26,44
,80,100
,120,12
4,144,1
54,174

3,41,70
,81,101
, 113,12
5,145,1
55,172

2,39,65
,82,102
, 114,12
6,146,1
56,176

4,37,60
,83,103
,115,12
7,147,1
S1,177

8,29,6
0,89,1
00,11
6,130,
139,1
68,17

10,30
,62,7

3,110
117,

131,1
40,16
9,179

12,31
,64,7
4,94,

118,1
22,14
1,170
,180

14,32
,68,7
5,94,

119,1
23,14
2,152
172

16,33
,70,7

6,103
,120,

124,1
43,17
1,181

8,35,
55,84
,104,
116,1
28,14
8,158
,178

10,33,5
0,85,10
5,117,1
29,149,
159,17

9

14,32,4
5,86,10
6,118,1
30,150,
160,18
0

16,31,5
1,87,10
7,119,1
22,151,
161,17
2

20,29,5
2,88,10
8,120,1
31,132,
162,18

1

18,34,
45,77,
101,1
12,12
5,144,
153,1
73

20,35
A1, 7
8,93,
121,1
31,14
5,154
174,

22,36
49,7
9,96,
113,1
22,14
6,155
, 175

24,37
51,8

95,11
4,126
147,
156,1
76

1,38,
53,81
,104,
112,1
27,14
8,157
77

22,27
53,2

9,109
112,

123,1
34,16
3,173

1,26,54
,90,110
,121,12
4,135,1
64,174

5,28,55
, 75,93,
113,12
2,136,1
65,175

7,30,56
, 78,94,
114,13
1,137,1
66,176

11,32,5
7,81,95
112,12
5,138,1
67,177

5,39,5

15,40

9,41,

6,25,

8,25,

13,26

17,27,5

19,28,6

23,25,4

20,25,4




5,82,1|,57,8 |59,84 42,72 | 43,77 |,58,8 |9,87,97 10,90,98 |3,72,92 | 2,91,11
02,12 /3,95, |,98,1 |,92,1 |, 111, |4,96, |,115,12 |,116,13 |,112,12 |1,121,1
1,131, | 120,1 | 19,12 | 12,13 | 121,1 | 121,1 | 2,140,1 | 1,141,1 | 7,142,1 | 28,143,
149,1 | 22,15 8,132 | 1,151 | 22,15 | 26,13 | 69,179 | 70,180 |52,172 | 171,
58,17 | 0,159 |,160, |,161, |2,162 | 9,168 181

8 179 1180 172 |,181 |,178

3AJAYM JUISA CAMOCTOSATEJIBHOI'O PELLIEHUS.

1. Tlo #AByM [JIMHHBIM TIPSMBIM MapajUICbHBIM TMPOBOJAAM TEKYT B
IPOTUBOIOJIOKHBIX HampabieHusx Tokd |1 = | A u I, =3 A. Paccrosinue mexmy
npoBojamu 1 = 8 cm. Onpeaenuth HHAYKIIMIO MAarHUTHOTO TIIOJSi B TOYKE,
HAXOJIAIICHCS Ha MPOJOJDKEHUH MPSIMOM, COSTUHSIONIEH TPOBOJIa, HA PACCTOSHUU
r =2 cM oT nepBoro nporoja. (4 MxT)

2. Omnpenenuth HHAYKIUIO MArHATHOTO TIOJNS JBYX JUIMHHBIX IIPSMBIX
napajieIbHBIX OJIMHAKOBO HalpaBieHHBIX TOKOB |1 = 0,2 A u I, = 0,4 A B Touke,
Jexanied Ha TPOJOJDKCHHHM MPSMOM, COCIUHSIONIEH MpoBOAa C TOKAMH, Ha
paccTossHUM r = 2 CM OT BTOPOTO MpoBojaa. Paccrosinue mexay mnpoBoaamu | =
10 cm. (4,33 MkT)

3. Ilo nByM JJIMHHBIM TPSIMBIM MapajuieIbHBIM TPOBOJAM B OJHOM
HampapieHun TeKyT Toku [1 = 1 A u |, = 3 A. Paccrosaue Mexxay MpoBOJaMH I =
40 cm. HaliTu MHOYKIMIO MAarHUTHOTO MOJSI B TOYKE, HAXOASIIEUCS MOCEpEIrnHE
Mexay npoBojaMi. (2 MkT)

4. JIBa NIWMHHBIX MPSAMBIX MapajuieIbHBIX MPOBOAA, MO KOTOPHIM TEKYT B.
IPOTUBOTONOKHBIX HampaBieHusx Toku |1 = 0,2 A u |, =0,4 A, maxonarcs Ha
paccrosauii 1 = 14 cm. HalitTu WHAYKIMIO MarHUTHOTO TIOJNS B TOYKeE,
PAaCIIOJIOKEHHON Ha OTpE3Ke MPSIMOM, COCAUHAIONIEM TOKH, Ha pacCcTosHuu I = 4
cM oT nepBoro nposoja. (1,8 MxT)

5. Ilo naByM MJIMHHBIM MPOBOJAM, PACIOJIOKEHHBIM MapaJJIeIbHO Ha
paccrosiHum | = 15 cM apyr ot apyra, TEKYT B IMIPOTHUBOIIOJIOKHBIX HAIIPaBICHUSIX
toku 1 = 10 A u I, =5 A. OnpenenuTs MHAYKIHIO MarHUTHOTO TIOJISI B TOYKE,
PaCIOJIOKEHHOM Ha PacCTOSHUU I = 5 CM OT MEPBOTO MPOBOJIa HA MPOIOTKEHUN
OTpe3Ka MpAMOi, coeuHsIoNIero mposoja. (35 MxT)

6. OnpeneauTs WHAYKIHWIO MArHUTHOTO TIOJSI JIBYX JUIMHHBIX TIPSMBIX
MapajuieIbHBIX OJWHAKOBO HamIpaBiICHHBIX TOKOB cujiod | = 10 A B Touke,
PAaCMOJIOKEHHON HA MPOJOJDKEHUH MPSMOM, COEIUHSIONIEN MTPOBOJA ¢ TOKAMU, Ha
pacctostaum 1 = 10 cM oT BTOpoTO mpoBoja. Paccrosiaue mexay mpoogamu 1 = 40
cM. (24 MkT)

7. OnpenenuTh HaNPsHKEHHOCTh M MHIYKIIMIO MArHUTHOTO TOJISL Y CTEHKH
JUTMHHOM AJICKTPOHHOIYUYEBOUM TpyOKkH quamerpom d = 6 cM, eciim 4epe3 ceucHHe
3JEKTPOHHOTO ImHypa mpoxoauT 10 »sjextponoB B cekynmy. CuuTath
AJIEKTPOHHBIN MIHYP TOHKUM U LeHTpanbHbIM. (0,85 A/Mm; 1,07 mxT)

8. JlBa mapajuleNbHBIX JJIMHHBIX IIPOBOJAa C ToKamu cuiuort | = 2A,
TEKYIIIUMH B MPOTUBOIIOJI0KHBIX HAMPABJICHUIX, PACTIONIOKEHBI Ha PACCTOSHUU | =
15 cm gpyr ot npyra. OmnpeneiauTh HHIYKIIMIO MarHUTHOTO TOJISI B TOYKE,




Jexanied MeXJy NpoBOJIaMH, Ha PpacCTOSHUM [ = 3 ¢M OT BTOPOTO MPOBOJA.
(16,7 MxT)

9. Ilo nAByM JJIMHHBIM TPSMBIM TapajuieIbHBIM TPOBOJAM TEKYT B OJHOM
HanpaBieHuu TokH |1 =2 A u I =3 A. Paccrosaue mexay nposogamu | =12 cwm.
HaiitTh MHAYKIUIO MarHUTHOTO NOJISI B TOYKE, JIEXKAIEW Ha OTPE3KEe MPSIMOHU,
COCMHSIONICH MPOBOJIa, HA PACCTOSTHUU I =2 ¢M OT nepBoro nposoja. (14 mMxT)

10. [To AByM MJIMHHBIM MPSIMBIM MapajliebHBIM MPOBOAAM TEKYT TOKH
onuHAKOBOM cuibl | = 2A B IPOTHUBOMOJIOXKHBIX HarpaBiieHusX. PacctosHue
mexxay npoBogamu | =20 cm. Omnpenenuts HHIYKIMI MAarHUTHOTO IOJIS
nocepeanHe Mexay npoBogamu. (8 MxT)

11. JIBa AMMHHBIX MPSMBIX MapaUIeIbHBIX MPOBOJA, MO KOTOPHIM TEKYT B
IPOTUBOMNOJIOKHBIX HampaBieHusx Toku |1 = 0,2 A u 1,=0,4 A, pacnonoxeHbl Ha
paccrosiauu | =12 cm apyr ot apyra. OnpeaeanTh HHIYKIUIO MATHUTHOTO TIOJIS B
TOUKeE, JIeKAIIeH B cepeiuHe OTpe3Ka MpIMOH, coeuHstomiero mposoja. (2 mxT)

12. TIpoBoOJIOYHOE KOJBIIO COMPOTUBICHUEM T = 5 OM BKJIFOYEHO B 1ICTIH TaK,
YTO Pa3HOCTh MOTEHIIMANIOB Ha ero koHiax U = 3 B. UHaykius MarHuTHOTO MOJIs
B 1ieHTpe Koabia B = 3 MxT. Onpenenurs paguyc konbua. (12,6 cm)

13. Ha xoHIIax MNPOBOJOYHOTO KoJblla paguycoM R = 20 cm w
conporuBieHreM T = 12 Owm pasnocts norenmuanioB U = 3,6 B. Onpenenuts
WHYKIIUFO MarHUTHOTO MOJIs B IeHTpe KoutbIa. (0,942 mMxT)

14. Tlo oOMOTKEe OYeHb KOPOTKOW KaTyHIKM C 4ucioM BUTKOB N = 5 u
pamuycom I =10 cM Teuet Tok cusioit | =2 A. Onpenenuts HHAYKIIUIO MarHUTHOTO
noJis B LIeHTpe KaTymku. (62,8 MkT)

15. U3 npososoku amuHoi | =3,14 M u conporusienneM r =2 OM caenanu
Koibo. OmnpenenuTbh WHAYKIMI0O MAarHUTHOTO MOJS B LEHTPE KOJIbLlA, €CJIA Ha
KOHIIaX MpoBoja co3aaHa pa3zHocTh noreHnuanoB U= 1 B. (0,628 MkT)

16. Wunykuums B MarHuTHOrO mojiss B LEHTPE MPOBOJOYHOTO KOJIbIIA
paguycoM R = 20 cM, mo KOTOpoMy TeueT TOK, paBHa 4 MK T. HailTu pa3HOCTh
NOTEHI[MAJI0B HA KOHIIAX KOJIbIIa, €CJIHM €ro conpotusieHue I = 3,14 Owm. (4 B)

17. W3 menHoi mpoBojoKd muHON | = 6,28 M U mIomaapio MmonepeIHoro
ceuenust S = 0,5 Mm? czienaHo Komb1o. YeMy paBHA MHAYKIMS MAarHUTHOTO T10JI B
LIEHTPE KOJIbIla, €CJIM HAa KOHLAX MPOBOJOKH pa3HOCTh noteHimaioB U = 3.4 B?
(10 MkT)

18.ComeHouny, mo kortopomy TedeT Tok cuioit | = 0,1 A, mmeer N= 100
BUTKOB. HaliTu 1JMHY COJICHOMJA, €CIM HMHAYKIYS €ro MarHuTHOro nojs B =
1,26 MT. (4 cm)

19. Conenoua gauaHoM | =10 cM u conpotuBiacHueM I = 30 OM COmEpPKUT
N=200 BuTkoB. OmnpenenuTs WHAYKIWIO MarHUTHOTO TMOJS COJICHOWJA, €CIH
Pa3HOCTh MOTEHIMANIOB Ha KOoHIax ooMoTku U=6 B. (502 MkT)

20. Conenoun comnpotuBieHneM r = 6 Owm wumeer N=1000 BHUTKOB.
Hamnpsixenne Ha konnax oomotrku U = 12 B. Haittu anuny coneHoupa, eciu
WHAYKIMS ero MarautHoro nosst B = 3,78 MT. (66,7 cm)

21. Tlo mpoBoay coseHonaa TedeT Tok cwioit | = 2 A. Ilpu sTom BHYTpHU
COJICHOUJIa MHIAYKIUSI MarHuTHoro nojist B = 1,26 MT. Onpenenuts 4uciIo BUTKOB
Ha eIMHUIY JUIUHBI coieHounaa. (500 BUTKOB/M)



22. CoseHOMJ HaMOTaH W3 IPOBOJIOKM coNpoTuBiIeHUEM I = 32 Owm. Ilpu
HaIpspKeHUM Ha KoHUax npoBosioku U = 3,2 B unaykuus BHYTpu coneHouga B =
628 MKT. OnpenenuTh 4YMCIO BUTKOB cOJ€HOMJA Ha eauHuny JiuHbl (5000
BUTKOB/M)

23. HaiTu MHAYKUMIO MarHUTHOIO IIOJISI COJIEHOMZA, €CIIM OH HaMOTaH B
OJIMH CJIOH U3 mpoBojioku quametpom d = 0,8 MM ¢ conporuiaeHuem r = 10 Om
1 HamnpsbkeHue Ha koHnax ero oomotku U=10 B.(1,57 mT)

24. ConeHouJ cliellaH U3 MPOBOJIOKM compoTuBiieHueM r = 64 Owm. Ilpu
HanpspDKEHUM Ha KOHLax mnpoBojioku U = 1,6 B uHAYKIMS MarHMTHOTO MOJIS
BHYTpu coneHouga B = 31,4 mxT. OnpenenuTh 4ucio BUTKOB COJICHOMJA Ha
€IMHUILY JJIMHBI. (103 BHUTKOB/M)

25. Ilpamoit mpoBoj nmuHOM 1=12 cMm, nmo kotopomy TeueT Tok | =0,5 A,
NOMEILIEH B OJJHOPOJAHOE MArHUTHOE HOJIE MO yrioM 0=45° K CHUJIOBBIM JIMHUAM
nosisi. HallTh MHAYKLIMIO MarHUTHOTO TOJIS, €CIM Ha MPOBOJ JEHCTBYET CHIIa
F=4,23 mH. (0,1 T)

26. B onmHopomHoe mMarHuTHOe mojie ¢ uHaykuuen B = 0,04 Tn nomemien
npsaMoi mnpoBon JnuHOM 1=15 cm. Hailitu cuny TOoka B MpoBOAE, €ciu
HaIpaBJieHHe TOKa 0Opa3yeT yroa o = 60° ¢ HampaBieHUEeM WHAYKIIMH IOJS U Ha
npoBoj neiictByet cuia F=10,3 mH. (2 A)

27.  Tlpamoit npoBoj nmuHoM 1=10 cMm, mo koTtopomy TeueT Tok | = 10 A,
HaxXOJIUTCS B OJHOPOJHOM MAarHUTHOM mnojie ¢ uHayknuued B = 40 mxTn. Ha
npoBox aeiictByer cuna F=20 mxH. OnpenenuTs yroa Mexay HampaBiI€HUSIMHU
noJist ¥ Toka. (30°)

28. Kak wu3MeHuTcs cuia, JOEUCTByrOLlas Ha IMPOBOJHUK C TOKOM B
OJHOPOJHOM MAarHUTHOM IIOJI€, €CJIM YIOJl MEXIy HaIlpaBJICHUSIMU MOJSA U, TOKa
u3mMeHuTcs ¢ o= 30° 1o oz = 60°. (YBenuuutcs B 1,73 paza)

29. Ha npsamoii ipoBoj ¢ TokoM | = 0,1 A B 0HOPOJHOM MarHUTHOM MOJIE C
unaykiuend B = 60 MT pgelictByet cuna F = 2 MH. OnpeaenuTs IMHY MpoBOJA,
€CJIM OH PaCIOJIOKEH MO IPSMBIM YIJIOM K JIMHUSIM UHAYKIIMA MarHUTHOTO IOJIS.
(33,3 cm)

30. Ha npsamoii mpoBoj ¢ Tokom cwitoit | = 0,2 A B 0HOPOJHOM MarHUTHOM
nosie ¢ waayknuedr B = 50 mTn peiictByer cmma. F=1,5 mH. Haiitn mmmny |
MIPOBOJIA, €CJIM YTOJ MEKIY HUM U JUHUAMH UHAYKIUU o = 60° (17,3 cMm)

31. Ilo nByM NJMHHBIM MapajuieNbHBIM MPOBOJIAM TEKYT OJUHAKOBBIE TOKHU.
Paccrossane mexay mmmu d =10 cMm. OmnpenenuTh CWIy TOKa, €CIH TPOBOJA
B3auMoiercTBYIOT ¢ cuitor F = 0,02 H ma kaxnapiii metp miusbL (100 A)

32. Ilo nByM mapajuiebHbIM IJMHHBIM MPOBOJAM TEKYT TOKH OAWHAKOBOM
cuibl. Kak u3MeHUTCs cuila B3aWMMOJEHCTBUS MPOBOJOB, MNPUXOASIIASCA Ha
eIWHUILY JUTHHBI, €CIIM PACCTOSTHUE MEXIy npoBogamu m3mMeHutcst ¢ di= 80 cMm 1o
d2 =20 cm. (YBenmmuuTcs B 4 pasa)

33.JIBa  JUIMHHBIX TPOBOJIA PACIOJIOXKEHBI MapaJlIeIbHO Ha paccTosHUM d
=20 cm npyr ot apyra. I[To mpoBogam TexyT Toku 11=10 A u 1,=5A . OnpenenuTs
CUJIy B3aUMOJICHCTBUSI TPOBOJIOB, MNPUXOJSIIYIOCA HA KaXAbld METP JJIMHBIL.
(50 mxH/™m)

34. Kakoif cuibl TOK cleQyeT MPOMYyCTUTh MO JBYM JUJIMHHBIM



napajuielIbHbIM ITPOBOJIaM, YTOOBI MEXAy MpoBoJaMu jAeiicTBoBana cuia F = 0,2
MH Ha Kaxawlii MeTp JuiHHBL. PaccrosHue Mexay nposogamu d =40 cm. (20 A)

35. Ilo AByM HNJIMHHBIM MapajuleNbHBIM MpPOBOAAM TEKyT TOKU |1 = 5 A u
[,=34. Paccrossaue wmexny mnpoBogamu =10 cm. Onpegenutrs cuiy
B3aMMOJENCTBUS, IPUXOAIIYIOCS Ha €AUHULY JJIMHBI IPOBOAOB. Kak m3mMeHuTCs
3Ta CWa, €CJIM NPOoBOJa pa3ABUHYTh Ha pacctosiuue r2 =30 cm? (30 mxH/m;
YMEHBIINUTCS B 3 pa3a)

36. Ha xaxoM paccTosHUHU APYyr OT APYyra Hajao PacCIOIOXUTh IBa JIMHHBIX
napajiebHbIX IPOBOJA ¢ TOKOM cuiioi | = 1 A, 94TOOBI OHM B3aUMO/IEMCTBOBAIIN C
cunoit F=1,6 mxH Ha xax bt Mmetp amunb? (12,5 cm)

37. Pamka mnomaznpio S = 6 cM? OMEIEHA B OJHOPOJAHOE MArHUTHOE I10JIE
¢ unaykiuen B = 3 MT. Onpenenuth MakCHUMaldbHbIA BpallaloOIIMi MOMEHT,

JNeiCTBYIONMI HA PAMKY, €ClIH B Heli TeueT Tok cunoii | = 2 A (3,6-10 ° Hwm)
38. OmnpenenuTh BpalllalOlIMii MOMEHT, AEWCTBYIOIIUN Ha BUTOK C TOKOM
cuioit | =5 A, nmoMeneHHbI B OJTHOPOJIHOC MarHUTHOE MoJie ¢ UHAYKIued B = 3

MT, eciau MIOCKOCTh BUTKAa cOCTaBisieT yron B = 60° ¢ HampaBlieHHEM JIMHHUU
uHIyKIuy nons. ITnomans Butka S=10 cm?2. (7,5-10° Hwm)

39. Ha Butoxk ¢ TokoM cmioii | =10 A, moMelIeHHBI B OJTHOPOIHOE
MarautHoe mosie ¢ uHaykinued B =20 mT, gelictByer Bpamawmuii MOMeHT M
=102 Hm. IInockocTh BUTKA Napa/ulelbHA CHJIOBBIM JIMHHAM mojs. OnpenennuTsb
miomaapr BUTKa. (50 CMZ)

40. Ouenb KopoTKas karymka coaepkuT N=600 BUTKOB TOHKOIO MPOBOJIA.
Karymika umeer kBajpaTHOE CeUYeHHE CO CTOpOHOW a = 8 cMm. HaliTu MarHuTHBIN
MOMEHT KaTyIIKyu npu cuie Toka =1 A. (3,84 A-m?)

41. Omnpenenuts IUIOMAAL KOPOTKOM karymiku, umeronied N= 100 ButkoB
TOHKOTO TpoBoja, eciu npu Toke | = 0,8 A B 0AHOPOJTHOM MAarHUTHOM TIOJIE C
uHaykiuend B = 5 MTn mMakcuMalibHBIN Bpallaroniuii MOMEHT, JI€MCTBYIOIIMN Ha
KaTyIKy, coctasusgeT M=1,6-10"° H-m. (40 cm?)

42. TIpOoTOH JABMKETCS MO OKPYKHOCTH PAIAyCOM = 2 MM B OJIHOPOIHOM
MarHuTHoM Tniosie ¢ uHAykuued B = 0,2 Tin. KakoBa kuHeTHueckas >HEprus
nporona? (1,23-108 JIx)

43. DIEKTpOH, MPOIAs YCKOPAIOIIYK pa3HOCTh moteHnuaioB U = 1 kB,
BJIETEJ B OAHOPOJHOE MarHuTHoe nose ¢ uaaykuued B =2 MT nox yrinom o = 45°.
OnpenenuTs cuily, AeHCTBYIOIIYIO Ha IeKTpoH. (2,36-10 H)

44. TIpoTOH BIIETa€T B OAHOPOJHOE MArHUTHOE IOJIE MEPICHANKYISIPHO €r0
CHIIOBBIM JIMHHAM €O CKOpocThio v= 2-10°% m/c. Mnpykums mons B = 2 mTo
BEIYMCINTE YCKOPEHHE TPOTOHA B MarHuTHOM none. (3,84-10 m/c?)

45. DNeKTpOH IBUKETCS 10 OKPYKHOCTH cO CKOpocThio v = 2-10° m/c B
OIHOPOJIHOM MAarHuTHOM mnoje ¢ uHAyknued B =2 MT. Beruucnute paauyc
OKPY>KHOCTH. (5,7 MM)

46. IIpoToH BieTeN B OAHOPOJHOE MAarHUTHOE MOJIe, UHIAYKIUS KOToporo B
=20 mMT, nepneHIuKyISIPHO CUIIOBBIM JIMHUSAM IOJISI U ONKACAN AYTY PaNyCOM
r =5 cm. Onpenenuts uMnyisc nporona. (1,6-1022 kr-m/c)

47.  DJEKTPOH BJIETEN B OJIHOPOJHOE MATHUTHOE MOJIEe, MHIYKIUS KOTOPOTO
B =200 mxTn, nepneHANKYISIPHO CHIIOBBIM JIMHUSIM U OMKCAN IYTY OKPY>KHOCTU



pamuycoM I = 4 cM. OnpenenuTh KHHETHIECKYIO SHEPTHIO 31ekTpona. (9,03-1071°
Jx)

48. 3apsiKeHHasl 4yacTUIIA JIBUXKETCS MO OKPYKHOCTH pajiuycoM [ =2 cM B
OJIHOPOJHOM MAarHUTHOM noJje ¢ uHaykuueit B = 12,6 MT. OnpeaenuTs yaeabHbIi
3apsan Q/m wactuipl, eciu ee ckopocts V= 10° m/c. (3,97-10° Kin/kr)

49. IlIpoton, mpoiinst yckopsoiyl paszHocTh noteHnuanioB U = 600B,
JIBIDKETCS MapajuIiesibHO JUIMHHOMY MPSAMOMY MIPOBOAY HAa PACCTOSHUU [ =2 MM OT
Hero. Kakas cuna nelcTByeT Ha MPOTOH, €CIM MO npoBoay uuer Tok | = 10 A?
(5,44-10Y" H)

50. DIEeKTpOH, MPOUJS YCKOPSIONYI0 pa3HocTh moTeHiumanoB U= 1 kB,
BJIET€I B OJHOPOAHOE MAarHuTHOe mnosie mnox yriaom o =30°. Onpeaenutsb
WHIYKIUIO MarHUTHOTO TOJIs, €CJAM OHO JEWCTBYET Ha AJICKTPOH C CHUJION
F=3-10"8 H. (2,01 MxT)

51. 0 — yYacTHIA, UMEIoIas cKopocTh V =107 M/c, BIeTaeT B OJZHOPOJHOE
MarHuTHoe moje ¢ uHAykuued B = 1Tn mepneHauKylIsspHO HampaBJICHUIO
MarHuTHOTO 1oJst. OnpeaenuTs paanyc TpaekTopun yactuilbl. (20,8 cm)

52.  MarnutHelii notok ®y=102 B6 nNpoHM3BIBAET 3aMKHYTHI KOHTYD.
OnpenenuTsb cpeHee 3HaueHHe 3. 1. C. MHAYKIIMU, KOTOpasi BO3HUKAET B KOHTYPE,
€CJIM MarHUTHBIN OTOK U3MEHUTCA 110 HyJis 3a Bpems At = 0,001 c. (10 B)

53. OmpeneanuTb MarHWTHBIA TOTOK B cojeHouae mauuHoi | =20 cwm,
ceuenneM S =1 cm?, coagepxkameM N = 500 ButrkoB mpu Toke cuion | = 2 A.
Cepneunuk HemarauTHbIU. (0,628 MxBO)

54. KpyroBoil NmpoBOJIOYHBIH BUTOK IUIomaapi0 S = 50 CcM? HAXOIWUTCS B
OJIHOPOJHOM MAarHUTHOM Iojie. MarHUTHBIN MOTOK, TPOHU3bIBAIOIINN BUTOK, @\ =
10°B6. Onpenenurs HMHIYKIHMI MATHHTHOTO TIIOJS, €CJIU IUIOCKOCTh BHTKA
coctaniser yroa B = 30° ¢ nanpaBienueM JuHUN nHAYKIUHA. (0,4 Tir)

55. B comenouge oobemom V=500 cm® ¢ mioTHOCThIO 0OMOTKH N = 10%
BUTKOB Ha MeTp (M') mpu yBenMueHMM CHIIBI TOKa HaOmojanach 3. J. C.
camonnaykuuu E. = 1 B. KakoBbl cKOpOCTh U3MEHEHUS CUJIBI TOKA U MAarHUTHOTO
notoka B coneHouae? CepaeuHuk cojeHoua HeMarautHeld. (15,9 A/c; 1,0 B6/c).

56. Ilnockuii KOHTYp miomanbo S =12 cM? HaxoAMTCS B OJXHOPOIHOM
MarHuTHOM Tmosie ¢ uHaykuued B = 0,04 Tn. OnpenenuTh MarHUTHBIA TOTOK,
MIPOHU3BIBAIOIINN KOHTYp, €CJIHM IUIOCKOCTh €ro cocrtaBisier yroa B = 60° ¢
nuHugaMu noss. (41,6 mxBO)

57. B omHOopoaHOM MarHuTHOM moJie ¢ uaykuuet B = 0,1 Tn nHaxoautcs
miockas pamka. [lnockocts pamku cocrapisieT yroia = 30° ¢ AMHUAMY UHIYKIUN
nons. MarHuTHBIA TOTOK, NPOHM3BIBAIOIMH pamky, @, = 10* B6. Onpenenurs
miomans paMku. (20 cm?)

58. MarnutHbli 1OTOK @D,, NOPOHU3BIBAIOIIMNA 3aMKHYTBIM KOHTYD,
Bospactaer ¢ 102 1o 6:102 B6 3a Bpemsa At = 0,001 c. Onpenenurs cpenHee
3HAYEHHUE 2. JI. C. UHAYKIIMH, BO3ZHUKaOIIEH B KOHTYypeE. (50 B)

59. B ogHOpOIHOM MarHuTHOM ToJie ¢ uHayknued B = 0,2 Tin paBHOMEpHO
¢ uwacroroii n=10 c? Bpamaercs pamka, miaomazns kotopoil S = 100 cm?
OnpenenuTs MTHOBEHHOE 3HA4Y€HUE 3. J. C, COOTBETCTBYIOILIEE YTy MEXKIY
IJIOCKOCTBIO PAMKHU U CHJIOBBIMHU JIMHUAMM 11071 ¢ = 45°. (8,88:1072 B)



60. B karymike npu nu3mMeHeHuu cuibl Toka oT 1= 0 go 1,=2A 3a Bpems At =
0,1 ¢ Bo3zHmkaer 3. n. c. camounaykuuu 6 B. Omnpenenuts HHAYKTUBHOCTH
karymku. (0,3 T')

61. HWunyktuBHocTh kKarymku B = 10,5 Tin. Onpegenuts 2.1.C.
caMOMHIyKIMH, eciau 3a BpeMa At = 0,1 ¢ cunma Toka B KaTylike, paBHOMEPHO
MU3MeHssICh, yMeHbIuaachk ¢ 11=25 A no I, =20 A. (525 B)

62. Ilmockuil KOHAEHCAaTOp ¢ MIOM@AAbID ImacTuH S = 100 cm?
pas3jelieHHBIX clioeM mnapapuHupoBaHHOW Oymaru Ttommmuod d = 0,01 MM, u
KaTymka oOpa3yloT KojeOarenbHbId, KOHTYp. YacTora KojebaHMil B KOHTYpe
v=10° I'u. KakoBa UHIYKTUBHOCTH KaTyiuku KonTypa? (1,43 T')

63. KoneOarenbHblii KOHTYpP, COCTOSIIMI M3 BO3AYIIHOTO KOHJAEHCATOpA C
IIOMmAaapio wacTiH S = 50 cM? Kakaas U KaTyNIKd ¢ MHAYKTHBHOCTBIO L = 1
MKI', pe3oHupyeT Ha JIMHY BOJHBI A = 20 M. Onpenenutb paccTOSTHUE MEXIY
iacTuHaMu konjaeHcaropa. (0,39 mm)

64. Ha xakyro JIMHY BOJHBI OylIeT Pe30HUPOBATH KOHTYP, COCTOSIIIUI M3
KaTylKu ¢ MHAYKTUBHOCTHIO L =4 MkI' u xonmencaropa emkoctbio C =1 mMx®d?
(3,78:10° m)

65.Konnencarop emkocthio C = 1 nd coenvHeH MapayjielbHO € KaTYIIKOM
ol | =20 cm u ceuennem S = 0,5 cm?, coxepxkameii N= 1000 BUTKOB.
Cepneunuk HemaruuTHbeId. Onpenenuts nepuoa konedbanui. (0,111 mkce)

66. KoneOareabHblii KOHTYpP COCTOMT M3 KaTYIIKH C UHIYKTUBHOCThIO L=1
MI[' W KOHAEHcaTopa NEPEeMEHHOM eMKOCTH. [Ipum Kakoh €eMKOCTH KOHTYp
PE30HUPYET C KojebaHusamu, umeromumu gactoty v = 10 k['? (0,254 MxD)

67. Ilmockmii KoHmeHcaTop C TMIomAAk0 TactuH S = 100 cM? |
CTEKJISHHBIM  JMDJCKTPUKOM TONmMHOM O=1 MM COeOuHEH C KaTyIIKOM
camounaykiuu aauHor | = 20 cm u paguycom R = 3 cm, comepxaieir N= 1000

BUTKOB. OmpeaenuTs nepuo kojaebanuii B 3tTou nemnu. (19,2 Mkc)

68. KomebarenpHblii KOHTYp cocToWT W3 WMHayktmBHOCTH L = 0,01 T' m
KoHJieHcaTopa eMKOCThI0 C= 1 MKk®D. OnpenenuTs 4acToTy KojieOaHW B KOHTYpE.
(1,59 xI'n)

69. Ha kakyroo qIHHY BOJHBI OyJIeT PE30HHPOBATH KOHTYp, COAEpKAIIUN
nHAyKTUBHOCTH L = 60 MI" 1 emkocts C = 0,02 nd? (65,4 m)

70. KoneOarenpHbli KOHTYP COCTOMT W3 IUIOCKOTO KOHJIGHCATOpa C
IIoNIaabIo iacTuH S = 50 cM?, pasjeneHHsIX cionoi ToammHoi d = 0,1 MM, u
KaTymku ¢ uHAykTHBHOCThIO L = 10° I'. Onpemenuts nepuon KoiaeOaHU B
koHtype. (11,1 mkc)

71. KakoBa momkHa OBITh €MKOCTh B  KOJIEOATEIHPHOM  KOHTYpE
MHIYKTUBHOCTBI0 L = 50 MI', uT0oOHI yacToTa KOHTypa ObLta pasHa v = 10° I'n?
(0,507 mMxD).

72. Kakywo OCBelIeHHOCTh co3jaeT jamna cujio cBera | = 50 ka Ha
paccrosinuu 1 = 2 M u I, = 50 cM npu HOpMaiIbHOM TajeHuu ayueit? (12,5 nk;
200 1K)

73.  OnpenenuTh CUJly CBETA JIAMIIBI, €CJIM OHA HAa paccTossHuu I = 1,5 M
co3naet ocBelleHHocTh E=20 nk nipu yrie nagenus jiydeH o= 60°. (90 k)

74. Ha Beicote h =5 M Haj 3eMiIel TOABELICHBI ABE JIAMIIBI CHJION cBeTa | =



500 knm xkaxnas. Paccrosame wexay dammamu | = 10 M. Omnpenenutsb
OCBEIIEHHOCTb Ha MOBEPXHOCTHU 3€MJIM MOJI KaxA0u Jammoi. (21,8 1K)

75. Han cepemuHOl Kpyrjioro croiia, Ha BbicoTe hi = 2 M BucHT namma
cunoit ceera | = 200 xn. Koraa 3Ty namny 3amMeHWIM Apyroi, MoABEIIEHHON Ha
BbIcOTe N2 = 1 M HaJ CTOJOM, OCBEIICHHOCTh CEPEAMHBI CTOJIA YBEIMUNIACH B TPH
paza. OnpeaenuTts cuity cBeTa HOBOM Jiammbl. (150 k).

76. Ha cronbe BeicoToi h = 8 M mojBemeHa tammna cuioi ceeta | = 100 k.
OnpenenuTs OCBEIIEHHOCTh TOPU30HTAIBHOM MMOBEPXHOCTU Ha paccTostHuu I = 10
M ot crojoa. (0,37 1K)

77. Ucrounuk, cuna csera kotoporo | = 200 kja, moaBemieH Ha Maurte
BeicoToi h = 8 M. Ha kakoM pacCTOSHMHM OT MauThl OCBEIICHHOCTb
TOPU30HTANIBHOM, MOBEpXHOCTHU 3emiid E =1,6 nk? (6 M)

78. Hap cepeauHoli Kpyrjoro crojia ma BeicoTe N= 1 M BUCHUT JiaMIia CHJION
ceeta | =75 xa. luametp ctona d = 1,5 m. OnpenenuTs OCBEIICHHOCTh Ha Kparo
croia. (38 1K)

79. Jlamnouka wmomHOCTRIO P = 50 Bt ma paccrosauu | = 1 M npu
NePHEHIUKYISIPHOM TMaJICHUH JIydel naet ocBemeHHocTh E = 50 nk. CkoJIbKO BaTT
notpeOsier namnoyka Ha 1 ka? (1 Br/kn)

80. ComHile HaxoAWTCs Ha yrioBod BbicoTe P = 30° Ham TOPU3OHTOM.
BbluncnuTh OCBEIIEHHOCTh 3€MHOW TOBEPXHOCTHU, €CJIM HU3BECTHO, YTO TIPHU
HaxoxJeHnn ComHia B 3eHuTe (Bo = 90°) ocBeleHHOCTh 3eMHOM MTOBEpXHOCTH Eg
= 10° ak. (50 KIK)

81. Ha pabGodem mecTe cieayeT co3aarh ocBemeHHocTh E =75 nk. Ha kakoit
BBICOTE HaJl paboyMM MeCTOM J0JKHa ObITh TOJIBellIeHa JaMma cuiioi ceera 1=100
kn? (1,16 m)

82. YenoBeKk ¢ HOPMAJIBHBIM 3PECHUEM IOJB3YETCS JIMH30M C ONTHYECKOU
cunoit D = 16 nn xak aynoil. Kakoe yBenndenue naet takas ayna? (4 pasa)

83. Kakoe yBenuueHue JaeT JIMH3a ¢ ONTUYECKOW cwiio D = 5 nm, eciu oHa
HaXOJUTCA Ha pacCTOAHUU I'= 25 cM ot npeamera? (4 pasa)

84.DokycHOEe paccTrosiHe 00BekTHBa MUKpockomna fi=4 mm, oxymspa fo=5
cM. Haiftu yBenmdenuwe [ 3TOro MHUKpPOCKOIA, €CIH MPEAMET TOMEIICH Ha
pacctossaun S = 4,2 MM 0T 00beKkTHBa MUKpOckota. (100 pa3)

85.1lomydeHHOEe TTpH TIOMOIIH JIMH3bI M300pa’keHre MpeaMeTa Ha IKpaHe B 5
pa3 Ooubiie mpeaMmeTa. PaccrosHue Mexay npeameroM U dkpaHom | =150 cw.
OnpenenuTs ONTHYECKYIO CHITY JIMH3BI U €€ (pokycHoe paccrosiHue. (4,8 am; 21 cm)

86.0mpenennuTh ONTUYECKYI0 CUIy OOBEKTHBA, JAIONIETO JIBAIIATUKPATHOE
yBenuuenue. Paccrosiaue oT oObekTuBa 70 3kpana S =10 m. (2,1 mm)

87.0nTHueckas cuiaa OOBEKTHBA MNpoOeKIMoHHOTOo (onaps D = 3 nam.
OnpenenuTh paccTOSTHUE OT OOBEKTHBA [0 OKpaHa TPH JCCATUKPATHOM
yBenuueHuu. (3,7 m),

88.DOKYCHBIC PaCCTOSHUSI OOBEKTHBA M OKYJISIpa COOTBETCTBCHHO paBHbI f1=
3 MM, fo= 3 cm. Ipeamer HaxomuTcs Ha paccrossHur S = 3,1 MM OT 00BEKTHBA.
BeraucnuTe oTAEIbHO YBENMYEHUE O0BEKTUBA U OKYJIsApa MUKpockorma. (30; 8,3).

89.['maBHOE (hOKYCHOE paccTosTHHE 00BEKTHBA MHKpockoma fi= SMM, okyisipa
fo=2 cm. Paccrosinue ot oObekTHBa 0 okyssipa L = 16 cMm. Kakoe yBenmudeHue



JlaeT MUKPOCKOM JIJI1 HOpMaJibHOTO ria3a? Jlatk ueprex xona mydeit. (400 pas)

90.YBenmuuenue wmukpockona B=600. Omnpegenutb ontuyeckyro cuiry D
00BbeKTHBA, eciii (OKYCHOE paccTosinue okyispa f, = 4 cm, a niounHa TyOyca L=24
cM. (400 mm)

91.Berunciuth yBenudeHue 3 yymbl ¢ (GoKycHbIM paccrosiHueM f = 3 cwm.
(8,33)

92. Ha nudpakunonnyto peuietky, umeromyto 400 mrpuxom Ha 1 MM, majgaer
HOPMaJIbHO MOHOXPOMATHYECKUU CBET JIMHOW BOJHBI A=700 HM. Omnpenenutsb
yrojil OTKJIOHEHHsS JIy4eil, COOTBETCTBYIOUIMX IE€PBOMY JIU(PPAKIMOHHOMY
Makcumymy. (16°)

93.Ha nudpakuuonnywo pemnierky, umeronryo 100 mTpuxoB Ha MUIUMETP,
najaeT HOPMaJbHO CBET AJNUMHOM BOJHBI A=500 HM. OnpenenuTs YIJbI, MOJ
KOTOPBIMH PACTIONOXKEHBI MAKCUMYMBI TIEPBOT0 B TPETHETO Mopsika. (2,9°; 8,6°)

94.OmnpeAenuTh paccTOSTHUE MEXAY IITpUXaMHU JUPPAKIMOHHON PEIIeTKH,
€CIM MAaKCUMyM IISITOTO TMOpsAKa Jyded IUIMHOM BOJMHBI A = 600 HM mipH
HOpPMaJIbHOM MX MAJCHUU Ha PEIIETKY OTKJIOHEH Ha yroiy ¢ = 4°. (43 Mkm)

95. Ckonibko MTpUXOB Ha 1 cM wumeer audpakiMOHHAs peElIeTKa, eclid
YEeTBEPThIH MaKCUMYM, JaBAaE€MbIil PElIETKONW NMpPH HOPMAJIbHOM MAJIEHUU Ha Hee
CBETa JUIMHOM BOJHEI A = 650 HM, OTKJIOHEH Ha yroi ¢ = 6°? (400 cm™?)

96.1Toq kakuMm yriaoM HaOJIOJAETCS MAaKCUMYM TPEThEro MOpsKa,
MOJIYYEHHBIN C TIOMOIIBIO AUGPAKITMOHHON perieTku, umeromei 500 mTpuxoB Ha
1 cM, ecu AJIMHA BOJIHBI MA/al0IIET0 HOPMAJIbHO HA pemieTky cBeta A= 0,6 MKkm?
(5°)

97. ludpakimonnas pemietka, umeromas 50 mTpuxoB Ha 1 MM, pacroyioxeHa
Ha pacctossHuM L= 55 cMm ot 3kpana. KakoBa yiMHa BOJIHBI MOHOXPOMATUYECKOTO
CBETa, MAaJaOIIEer0 HOPMAJIbHO Ha PEIIETKY, €CIU TEPBBIA JAUPPAKIUOHHBIN
MaKCHMyM Ha dKpaHe OTCTOHUT OT IeHTpaibHOro Ha I=1,9 cm? (690 um)

98. DkpaH HaxoAUTCSA OT pemeTrku Ha pacctosHur L = 1,5 M. Jnunbl
BOJIM CBETAa KpallHUX KpAaCHBIX U (UOJETOBBIX JIyuel, Maaaronux HOPMaJIbHO
Ha pemeTky A= 0,78 Mkm u A2 = 0,4 MKM. BBIYMCIHTH MHUPUHY CIEKTpa
MIEPBOTO TIOPsIKA Ha 3KpaHe, eciu nepuoa pemeTkd d =10 Mxm.(5,7 cm)

99. OmnpenenuTh 4YHWCIO MTPUXOB Ha | MM AUGPAKIIUOHHON PEHIETKH,
€ClIi CBET JIJIUHON BOJNHBI A = 600HM HOpManbHO MajJaeT Ha PEUIETKY U JaeT
nepBoe M300pakeHHWe Imenu Ha pacctosHud U = 3,3 cM OT LEHTPaIBHOTO.
Paccrosaue ot pemerku 10 skpana L =110 cm. (50 mm )

100. MonoxpoMaTH4YeCKHH CBET IJIMHOW BOJHBI A=0,5 MKM majaaet
HOPMAaJIbHO Ha penieTKy. Bropo# audpakiroHHBIII MaKCUMYM, HAOIIOAaeMbIi HA
AKpaHe, CMEIIEH OT LEHTPaIbHOro Ha yroa ¢=14°. OnpeaenuTs 4YHUCIO MITPUXOB
Ha 1 MM pemetkn. (242 MM 1)

101. Ha nudpakiimoHHyI0 pemeTKy HOPMAaJIbHO MagaroT JYYH JUIMHOW BOJIHBI
A=0,6 Mkm. Tpetuit AudpakiMOHHBIH MaKCUMyM BHJEH MOJA yriom ¢ = 2°.
Onpenennts nocTosiHHYIO pemeTku. (0,05 mm)

102. Ha kakoil yrioBOM BBICOTE€ HaJl TOPU30HTOM JOJDKHO HAaXOAUTHCS
ConHue, 4TOOBI COJIHEYHBIA CBET, OTPAKCHHBIM OT MOBEPXHOCTU BOJbBI, ObLI
MaKCHMaJTbHO Tioisipu3oBan? [Tokaszarels nmpemomienus Boabl Ns= 1,33. (37°)



103. JIyu cBeTa, uaymuid B CTEKIIHHOM COCYAE C BOJOH, OTpaXaeTcs OT
nmoBepxHOCTU cTekna. [lpu kakom yrie majaeHUsT OTPaXEHHBIM CBET

MAaKCHMAaJIbEHO nonsipu3zoBan? Ilokazatenu mnpenomueHuss N, = 1,33,
n. =1,5. (48")
104.Yron mnpenomieHus Jiyda B KUAKOCTH paBeH [ = 35° Omnpenenutb

MoKa3aTelb MPEIOMIICHUS J>KUAKOCTH, €CJIM H3BECTHO, UYTO OTPAXECHHBIM Jyd
MaKCHUMaJILHO TOJIsApu30BaH, (1,43)

105.0npenenuTh yrod najaeHus jdyda Ha TOBEPXHOCTh 3epKajia (CTEKJIO), €CIIH
OTPa)KEHHBINA JIyd MaKCUMAaJIbHO ToJisipu30BaH. IlokazaTtensb npeoMIIeHUs N
=1,50. (58°)

106.Yron mpenomieHus jgyda B xkuakoctu B = 37°. Onpenenuth nokasareib
PEJIOMJICHUS KUJKOCTH, €CIU HM3BECTHO, YTO OTPAKEHHBIA JIyd MaKCUMAJIBHO
noJsipusoBaH. (1,33)

107.PactBop rmoko3sl ¢ koHueHtpanueir C = 0,28 r/cM3, HanuThli, B
CTEKJISIHHYIO TPYOKy IuHOM |=15 cM, MmoBopaumBaeT IIOCKOCTH TMOJIIPU3ALIMH
MOHOXPOMATHYECKOT'O CBETa, MPOXOASAIIETO Yepe3 ITOT PacTBOp, Ha yroia ¢=32°.
OnpenenuTh yaeNbHOE BpalleHue TImokosbl (76,2 rpag/am Ha 1 r/em®

KOHIIEHTPAII1H)
108.Yron mnoBopoTa IUIOCKOCTH TOJSIPU3ALUM TIPU MPOXOKICHUH Yepe3
TpyOKy ¢ pactBopoMm caxapa ¢ = 40° Jlnuna tpyoku | = 15 cm. VYneasHoe

BpalieHue caxapa [0 ]=66,5 rpaa/am Ha 1 r/em® KOHIEHTpauuu. OnpenenuThb
KOHLIeHTpawHo pactsopa. (0,4 r/cm®)

109.ITpu mpoxoxkaeHuH cBeTa depe3 TPyOky mmHou | =20 cM ¢ caxapHbIM
PacTBOPOM IUTOCKOCTh MOJISIPU3AIHs CBETA TIOBOPAYMBAETCS HA YTOJI @ = 5°. Y nenpHOe
BpamieHue caxapa [o ]=0,6 rpan/(mqm-miporr). OnpeaenuTs KOHIICHTPAIMIO pacTBOpA.
(4,2%)

110.1Tpu mpoxoxknennu cBera uepe3 cioil 10%-Horo caxapHoro pactBopa
ToamuHoW l1= 15 cM MIOCKOCTh MOJSPHU3ALMKA CBETa MOBEPHYJIACh Ha YroJ
¢1=12,9°. B agpyrom pactBope, B ciaoe ToimuHod | =12 cM. IUIOCKOCTH
NoJIApU3alMy OBEPHYIACh Ha ¢z =7,2°. HaliTh KOHIIEHTpAIIMIO BTOPOTO PacTBOpa.
(6,97%)

111.0npenenuts KOHLIEHTPALMIO PAacTBOpa IJIIOKO3bl, €CIIM IMPU MPOXOKICHUU
cBera 4epe3 TpyoKy jiuHOM | =20 ¢M TUTOCKOCTh MOJIIPU3aIiN TTIOBOPAYNBACTCS Ha
yron ¢ = 35,6°. YnenbHOoe BpalieHue TIIOKO3bl [a]=76,1 rpan/mm mpu
xonuentpanuu 1 r/cm®. (0,233 r/emd)

112. BBIYHCIUTL PHEPTUIO, H3y4aeMYIO ¢ TIOBEPXHOCTH S =1M? ,aBCOMOTHO
yepHoro Tena npu temneparype T =1000 K 3a Bpems t = 1 mun (3.4 MJIx)

113. Ipu xakoit Temneparype U3Iy4aTesIbHOCTh (3HEpreTHyYecKasi CBeTUMOCTh) Re
ab6CcoMOTHO yepHoro Tena, pasHa 1 Br/m?? (62,5 K)

114. Ha xakyro JUIMHY BOJHBI IPUXOJATCA MAKCUMYM CIIEKTPAIbHON IUIOTHOCTH
U3ITy4aTeIbHOCTH  (PHEPIeTUYECKONM CBETHUMOCTH) YEPHOTO Tella, HMEIOIIEro
TeMIIepaTypy, paBHYIO TEMIIEpaType YesioBedeckoro Tena, T. €. t =37° C? (9,3 Mkm)

115. MakcumyM U3ITyd4aeMOM OSHEPruM C IOBEPXHOCTH IAXOTHOIO  IOJIA
COOTBETCTBYET MJIMHE BOJHBI A = 9,60 Mmxkm. Onpeaeiauts TeMmOepaTypy
MTOBEPXHOCTH IT0JIsI, IPUHSAB €€ 32 a0COII0THO uepHoe Teo. (29°C)



116. ConHeuHble Iyun OpHHOCAT Ha S =1 M? IIOBEPXHOCTH MOYBEI SHEpruio C
= 41,9 x/Ix B munyty. KakoBa nomxHa ObITh TeMIEpaTypa MOYBBI, YTOOBI OHA
u3llyyajsa Takoe JK€  KOJUYECTBO  DSHEPruM  OOpaTHO B MHUPOBOE
npoctpancTBo? (57 °C)

117. MakcumMyM SHEpPruu U3JIydeHHUs: aOCOJIIOTHO YEPHOro Teja MPUXOIUTHCS
Ha JUIMHY BOJIHB A = 460 uM. Onpeaenuts MOIHOCTh U3yYEHUs C IUIOIAau S=
10 cm? moBepxHOCTH 5TOTO Tena. (89,5 kBT)

118. CkoabpKo 3HEpruu U3aydaercs B MpocTpaHcTBo 3a At =10 4 ¢ muiomaan S
=1 ra maxoTHOM 3emuH, umeromniei Temmnepatypy t =10° C) KakoBa macca 3Toro
usnydenus? Cunutarh MouBy 3a abcomntoTHO yepHoe Teino. (130 I'[Ix; 1,44 mr)

119. Ilpunumass ConHie 3a aOCOJIOTHO 4YEpHOE Tejlo, ONpeAeIuTh
TEMIIEpaTypy €ro MOBEPXHOCTH, €CJIM JUIMHA BOJHBI, HA KOTOPYIO MPUXOJUTCS
MaKCMMYM dHepruu uziydenus, Ao= 0,5 mxm. (5800 K)

120. MakcuMyM 3HEPruu U3JydeHus aOCOJIOTHO YEPHOTO Tejla MPUXOJUTCS
Ha JUIMHY BOJHBI A =1 MkM. Ha Kakyioo IJMHY BOJHBI OH CMECTHUTCS, €CIIH
temrepatypa tena ymenbmuTcs Ha AT=900 K? (1,45 Mxm)

121. Kakoil pgnuHEe BOJHBI COOTBETCTBYET MAKCHUMYM HU3JIy4YCHHUS
NOBEPXHOCTM NAXOTHOM 3eMaum npu ee Ttemmeparype t = 27°C? CuuraTh
MOBEPXHOCTD 3€MJIHM 32 a0COIIOTHO YepHOe Teo. (9,7 MKM)

122. Cymmapnas momsocth nsnydenus Comana N = 4-10% Br. Onpenenuts
Maccy cBeTa, usnydaemoro ConHiem 3a Bpems At =1 c. (4,44-10° xr)

123. DHeprusi, npuHOCKMMAas COJHEYHBIMHM JIydaMH Ha 3€MJII0O B TEUCHHE
roga, W = 5,6-10 24,[[;1(. Ha ckospko m3MeHuiIach Obl Macca 3eMIIH 3a IO, €CJIH
Obl OHA HE U3Jlyyaja YHEPIUIo B MpocTpancTBo?(6,22-1041.)

124. Onpenenuth SHEPrurd M Myccy (OTOHa, IJIMHA BOJHBI KOTOPOTO
COOTBETCTBYET PEHTIeHOBCKOMY M3nydeHnto A=0,1 am. (12,4 k2B; 2,21:10%°r.)

125. CKOJIBKO KBaHTOB COJACPKHUT H3JydeHHE JJIMHOW BOJHBI A=1 MKM,
umeroree suepruto E=1 Ix? (5,04-10%8)

126. OnpenenmTs SHEPIHrO OAHOrO (JOTOHA: a) I KPACHOTO CBETA JITTUHON BOJHBI A
= 700 HM; 0O)mId 3eNeHoro cBeTa JMHOM BomHbl A = 500 mm. (2,80-1071° JIx;
4,00-10%°]1:x)

127. KopoTKOBOJIHOBasI TpaHUIla BOCIPUITUS CBETA Il HEKOTOPBIX JIIOJIEH
COOTBETCTBYET aiuHEe BONHBI A=370 mm. OmnpenenuTs 4acTOTy KOJEOAHHM ITHUX
sony. (8,11 -10 I')

128. MuHumManpHasi 4acToTa BOCHPUHUMAEMOTO YEJIOBEKOM cBeTa V =
3,75-10* I'u. Halitu anuny BoaHbI 3TUX jtydeid. (800 HM)

129. I'maBHBIN MaKCUMyM TOTJIOMEHUS CBETa Y XJIOpOodHIIa HAXOIUTCS B
kpacHoil (Ak= 800 HM) u cuneil (Ac = 420 HM) yacTax cuekTpa. OnpeneauTsb
sHepruro  (oToHa 31oro cseta.(2,48-1071° JIx; 4,73-10 °1x)

130. MakcuMyM MOTJIOLIEHUS CBETA (L.-KAPOTUHOM COOTBETCTBYET JJIMHAM
BooH M=0,446 wmxm A=0,476 wmxMm. Omnpeaenutrh 3HEPrur©  (HOTOHOB,
NOTJIOMAEMBIX 0-KapoTHHOM. (4,43-1071° JIx; 4,18-1071° k)

131. Makcumym mnorjouieHusi cBeTa (PUKOOUIMHOM NPUXOAUTCS Ha
seneHyio  (A,=0,520 mrMm) wu xenryro (A,=0,580 wMKM) dYacTh cCHEKTpa,



OmnpenenuTh SHEPTUI0 KBAHTOB, COOTBETCTBYIOIIMX 3THUM JIMHaM BoyH. (3,82
10°1° JIx; 3,43-10°1° JIx)

132. KakoBa noybkHa OBITH JAJMHA BOJIHBL YJIbTPa(QUOIETOBBIX Jydei
NajalolMx TMa T[OBEPXHOCTh  HEKOTOPOro  MeTajia, 4ToObl  CKOPOCTh
(orosnexTponos v= 10* km/c? PaboToii BEIXoaa npenedpeus. (4,36 HM)

133. Pabota BbIX0/1a 3JIEKTPOHOB ¢ moBepxHocTH 1e3us A =1,89 »B. C kakoit
CKOPOCTBIO BBUIETAIOT JJIEKTPOHBI M3 LIE3Ms, €CIM METalsl OCBEUIEH JKEJIThIM
cBeTOM JJnHOM BOJIHBI A=0,589 Mxm? (275 xm/c)

134. Pabora BbIxOAa AJis 3JeKTpoHa U3 HaTtpust A = 2,27 3B. Haiitu kpacHyto
rpanuily porodddexra ang Hatpus. (548 HM)

135. KakoBa kuHeTHueckass OdHEPrusi U CKOPOCTh (HOTORJIEKTPOHA,
BBIJIETEBLIETO M3 HATPHUS MPU OONYyUYEHUM €ro Jjydyamu JiauHou BoyiHbl A=200
uM? PaGora BeIxona »aekTpoHa M3 Hatpus A=2,27 5B. (6,31-10%° JIx;
1,17-10° m/c)

136 .Ha mertaymn magaroT jdydd JIUHOW BOJHBI A = 437 HM. OnpeaenuTsb
MaKCHMAaJbHYIO CKOPOCTh (POTO3NIEKTPOHOB. PaGoToli Bhxoaa npenedpeds. (10° m/c)

137. Onpenenuts paboTy BBIXOJA C MOBEPXHOCTU PYOMAMs, KpacHas TpaHUIa
kotoporo A= 810 um. (1,53 3B)

138. KakoBa Haumbombliias JJMHA BOJIHBI CBETa, MOJ JCHCTBUEM KOTOPOU
BO3MOXXHO MOJY4YUTh poTorPdekT ¢ moBepxHocTU Bodbdpama, eciau padbora
BBIXOJ1a g Bodbppama A=4,5 3B? (270 am)

139. [ImactTuHa HUKeNs, JUII KOTOPOTO paboTa BBIXOJA DJIEKTpoHA A
= 5 9B, ocBemena ynpTpaduoneroBeiMu dydaMu A=200 HM. Onpenenuthb
MaKCHMaJIbHYIO CKOPOCTh (POTORIEKTPOHOB. (6,4-10° m/c)

140. OnpenenuTh KpacHyo rpanuily ¢oroddderra I MIACTHHBI, €CIH
i1t Hee paboTa BeIXojaa djekTpoHa A = 6,3 3B. (196 um)

141. byger nmum umetrb MecTo GOTOdP(PEKT HPU OCBEHICHUU CBETOM
JuTMHOM BoTHBEI A =500 HM MeTasuia, uMeroliero padoty Beixoga A =2 3B? (byner)

142. H3nyueHue ¢ IUIOTHOCTBIO moToka ®=6000 BT/M? HOpMalabHO
NajacT Ha 3a4EpPHEHHYIO MOBEPXHOCTh. ONpenenuTh AaBICHHE CBETAa Ha I3TY
MoBepXHOCTh. (2 MkIla)

143. Cget, mazmasi Ha 3€pKaJibHYIO IMOBEPXHOCTb, OKa3bIBaeT AaBieHue p=10
MkITa. Onpenenurs MIOTHOCT IOTOKA M3TydeHuid. (1,5 kB1/M?)

144. BpluucauTh CcHUJIy JaBJICHUS CBETA HAa CTEHKU DIEKTPUUYECKOM
namnel MomHocThio m3nmydeHuss N = 100 Br. Kosddumment orpaxenus p
NpUHATH paBHBIM HYJH0. (0,333 MkH)

145. BpryuciauTh JaBJICHUE COJHEYHBIX JIy4eld MaJaroluX HOPMaJIbHO Ha
3a4epHEHHYIO MoBepxHOoCTh, ConHeunas  noctosuHas C = 1,39 xJlx/(M2-c).
(4,63 mklla)

146. IlapamnenbHbIi My4YOK Jy4e€d MaJaeT HOPMAJIIbHO HA 3a4Y€PHEHHYIO
MOBEPXHOCTh W MPOU3BOAUT HAa Hee aasieHue p = 0,3 mxlla. Onpenenuts
IJIOTHOCTh MOTOKA U3Nydenuit. (90 Br/m?)

147. KakoBa 4acTtoTa 3JE€KTPOMATHUTHOW BOJIHBI, M3Jy4a€eMOW aTOMOM
BOJOPO/A MPH MEPEXO0J€ 3JIEKTPOHA C YETBEPTOrO SHEPIMYECKOro ypOBHSA Ha
tpetuit? (1,6 -10% I'm)



148. BpIUMCANTH B3HEPrUI0, KOTOPYHO TMOTJIOIIAET aTOM BOAOpPOJA IpHU
Mepexo/ie AAEKTPOHA CO BTOPOTO IHEPTETUUECKOTO YPOBHS Ha MSThIN (2,8 7B)

149.OnexTpoH B atoMe BOJAOpOJAA MEpEIIesl C YETBEPTOrO0 IHEPre€TUUECKOTO
ypoBHS Ha BTOpoM. OmnpenenuTh IIUHY BOJHBI ucmyckaemoro ¢otona. (0,485
MKM)

150.Ilpu mnepexonme »dIAEKTpOHA BHYTPH aToMa BOJAOPOJAa C OJHOIO
DHEPreTUYECKOTO YPOBHS Ia APYroil U3iIydaeTcsl KBaHT cBeTa ¢ 3Hepruen E =1,89
sB. Onpenenuts IIUHY BOJHBI U3MyueHus. (657 HM)

151.Kakyto 3HEpruio cieayer cOOOUIUTh aTOMY BOJIOPOJa, YUTOObI MEPEBECTH
AJIEKTPOH CO BTOPOTO SHEPIeTUUYECKOro YpoBHs Ha mectoit? (3,03 »B)

152.Ilepuon nonypacnaga tputust T2 =12 ner. OnpenenuTs MOCTOSHHYIO
pacnana. (1,82 10°%1)

153.Ilepuon  monypacnaga #oma s3l'¥t Tip= 8 cyr. Onpenenuts ero
nocTosaHHyo pacnaza. (10°c¢?)

154. TTocTossHHAs paJMOAaKTUBHOIO pacnana msorona pMg? A = 1,15- 103
cl. Onpenenuts nepuos nonypacnaga 3toro aemenra. (600 c)

155.CKOIBKO SHEPTUHM BBIAEINTCS NPH AelieHuH ypaHa 9U?® maccoii m= 1,
€CJIY MU JICJICHUU OJHOTO siapa BbiaenseTcs sueprug 200 MaB? (81,9- 103 M/Ix)

156.BbI4ucInTh MOIIHOCTD SIJIEPHOTO PEaKTopa, B KOTOpoM 3a Bpemst t=1
CyT. OHa pacxoayeT ypaH ¢U?® mMaccoit m =1 1, ecu npu JeIeHUH OJIHOTO s/pa
ypana Boiaensiercsa sHeprust 200 MsB. (23,0 MBT)

157 .BpI4UCINTh MOIIHOCTH aTOMHOM 3JIEKTPOCTAHIMHU, €ciu 3a Bpems t =1
CyT. oHa pacxoayeT ypaH 92U?® maccoit m = 0,5 xr. K. n. 1. crannuu n = 22%o.
CuuTaTh, 4TO IIPHU AEJIECHUM OJHOTO sApa ypaHa Beiaensercs 200 MaB. (100 MBT)

158.BpuucauTh MOLIHOCTh ATOMHOM 3JIEKTPOCTAHIMU, pPacXOAyIomern m =
0,1 kr ypana ¢oU?® 3a cyTtkn, eciu k. 1. 1. ctanmuu n = 16%. (15 MBT)

159.1Tpu nenenun onHoro sapa ypaHa 9U?® Ha 1Ba ockonka u sijepHOM
peaktope Bbiaensierca sHepruss 200 M»B. CKonbko 3HEpruu BBIAEIUTCS MPH
JEJICHUN BCEX fAJIEp, COJIEPKAIIMXCS MB HM30TOIE ypaHa maccod M = 2 kr?
(1,64-108 MJT:x)

160.ITepuiony  momypacmaga paaus  ggRa?™ T12=10%c. Onpenenuts
IOCTOSIHHYIO pacnazna A 5Toro snementa. (690 c?)

161.Berunciuts nedeKT Macchl M SHEPrHMIO CBSA3M sapa jeitepust (H2.
(0,00240 a. e. m.; 2,23 M»3B)

162.CKOJIBKO PHEPrUU OCBOOOJMTCSA IMPHU COEIWHEHUU OJHOTO MPOTOHA H
JByX HEUTPOHOB B aToMHOE si71po? (8,49 M»aB)

163.HailTu ynenbHYHO SHEPrUIO CBSI3H, T. €. SHEPTHIO, MPUXOASAIIYIOCS Ha
OJIMH HYKIIOH, azpa yriaepoaa ¢C2. (7,68 MaB)

164.0Onpenenuts AedeKT Macchl M SHepruto ca3u aapa tputus 1H3. (0,00912
a. e. M.; 8,49 MhsB)

165.BpiuncnuTh yaedbHYK 3HEPTHUIO CBSI3H, T. €. DHEPrUI0, NPUXOASUIYIOCS
Ha OJMH HYKJIOH, siipa 2Hes. (2,57 MaB)

166.CxoybKO PHEPruM HEOOXOAMMO 3aTPATUTh ISl TOrO, YTOOBI SIAPO TEIUs
He* pasnenuts Ha Hyknons1? (28,3 M»>B)



167.CKOBKO SHEPIUH BBLIACIUTCS NPH 00pa30BaHMU OJHOTO Aapa reaus He?
U3 IPOTOHOB U HeWTpoHOB? (28,3 MaB)
168.0npeenuTs SHEPTHIO, BHIAEIUBINYIOCS NpH obOpasoBaHun remus He?
Maccoif M = 1 r u3 NpPOTOHOB U HEUTPOHOB. (6,83-10° M k)
169.0npenenuTh SHEPTUIO, HEOOXOAMMYIO JUIi TOro, 4tobbl sapo sLi’
pa3nenuTh Ha HyKJIOHBL. (39,3 M»aB)
170.510po kakoro aroma COCTOMT W3 OJHOTO MPOTOHA M OJHOTO HEUTpOHA?
OrnpenenuTs HEPTUIO CBSI3U ATOTO sjpa. (2,23 M»aB)
171.5Inpo Kakoro 3jaeMeHTa COCTOMUT M3 TPEX IMPOTOHOB U TPEX HEUTPOHOB?
OnpenenuTs 3HEPTUIO CBSI3U ATOTO sjpa. (32 MaB)
172.BeIYMCaNTD SHEPTHUIO SIAEPHON peaKun
7N14 + 1H2—>7N13 +1H3
Brinensiercst wim nornomaercs 3ta sueprus? (-4,3 MaB; nornomaercs)
173.BeIYMCanTb SHEPTHUIO SIAEPHON peaKun
4B€9 + 2He4—>32He4+ oﬂ1
Brinensiercst wim mornomaercs 3ta 3ueprus? (-1,56 M»aB; moriomniaercs)
174.CKONnbKO SHEPTrUM MOTJIOMIAETCA MPU SIIEPHON pEeaKIU
3Li7 + 2H€4—>5B10 + onl (2,79 MBB)
175.CKOJIbKO PHEPTUH BBIICIUTCS TIPH SIACPHON PEaKIIUU
4B€9 + 1H2—>5Blo'|'oﬂ1 (4,37 MBB)
176.BbI4uCInTb SHEPTUIO SIACPHON pEaKIIUU
N+ ont —CL+ HE
Brinensiercst wim normnomaercs 3ta 3Heprusi? (0,624 M»B; Beifensercs)
177.Bo CKOJBKO pa3 sHeprus cBs3M sapa nuTus 3Li’ Gonblue sHepruu cBsA3m
anpa nmutus 3Li%? (1,23)
178.Snpo n3orona gochopa 5P BLIGPOCHIO OTPULIATENBHO 3aPSKEHHYIO P -
gactuily. B kakoe simpo mpeBpatuiioch sapo ¢docdopa? Hamucate peakuuio u
BBIYMCIHTH AeeKT Macchl HOBOTo sapa. (165°2; 0,235 a. e. M.)
179 1loatBepauTe pacueToM, 4TO MPHU SACPHON peaKIIun
3Li6+1H2—> Li7‘|'1Hl
BbIIenseTcst sHeprust AE = 5,03 M»aB.
180.BpI4MCINTD SHEPTUIO TEPMOSJCPHON PEaAKIIUU
1H? + 1H? ~;Hed + onl. (3,26 M>aB)
181.BboI4yucauTh 3HEPTUIO0 TEPMOSIIEPHON peaKIuu
1H3 + 1H2_’ »He* + ont. (17,6 MaB)

IIpoueaypa oneHMBaHUS KOHTPOJbHBIX padoT

KontponsHas pabora mno gucuuiiivHe «®Du3nka», MOPOBOAUTCS s
CTYJIIEHTOB 3a04HOM ¢opMbl OOyudeHus. 3a paboTy BBICTABISAETCS  OICHKA
«3auTeHo/He 3aureHo». KoHTponbHas paborta BeImosHsAEeTcs B 1 m 2 cemecTtpe
00y4YeHMUS.

B cocTtaB kaxaoil KOHTPOJIBHOW pabOThI BXOJAT HE TOJBKO CTaHIAPTHHIC
3aJaud, HO W 3ajayu, Tpedyroume, HanpuMmep, TIpaPUUEecKoro OMUCAHUS
MPOILIECCOB WJIM aHajdu3a SIBICHUN B KOHKpeTHOM cutyanuu. OObeMm padoThI
coctaBisier 10 3amauy w3 BcexX pa3leioB AMCHUIUIMHBL 3aadydl BbBIOMPAIOT IO



TabnMie Hucxoasd M3 NocieqHUX JBYX LU@p No 3ayeTHOM KHWXKKU CTYJIEHTa,
KOTOpasi COAEPKATCS B METOANYECKOM YKA3aHUU JUCLUIIIINHBI.
[Ipy olLieHKE YpOBHSA BBINOJIHEHUS KOHTPOJIBHOM pabOThl, YCTAaHOBJIECHBI
CIEAYIOIIHNE KPUTEPUU:
e yMeHHe paboTaTh ¢ 0OBbEKTAMU U3YUYEHUS, KpUTUUECKUMU MCTOYHUKAMHU,
CIIPaBOYHOU M SHLHUKJIONECIUYECKON JIUTEPATYPOU;
® yMeHHE cOOMpaTh U CUCTEMATU3UPOBATh MPAKTUUECKUI MaTepual;
® YMEHUE  CaMOCTOATEIBHO  OCMBICIATH  MpoOJeMy Ha  OCHOBE
CYILIECTBYIOUIUX METOIMK;
® yMEHHE JIOTUYHO U IPAMOTHO M3JlaraTh COOCTBEHHbIE YMO3AKIIOUEHUS U
BBIBOJIBI;
® yMEHHE aHAJIU3UPOBATH U 0000IIaTh MaTepUal;
® yMEHHE MOJIb30BaThCs TJIOOATBHBIMU MH()OPMALMOHHBIMU PECYpCaMH U
NPAaBWIBHO UX MPEMNOJAHECTH B KOHTPOJIBHOU padoTe.

[Ipu orueHke ompeaensercss MOJTHOTA, TOYHOCTh M IOCJEIOBATEIBLHOCTD
U3JIOKEHUSI MBICJICH TMpU PEIICHUH 3ajay, HaJWyue JOCTAaTOYHBIX MOSCHCHHM,
YUCJIO M XapakTep OMMOOK (CYIIECTBEHHBIC WJIM HECYIIECTBEHHBIC), a TaK XKe
MPOLICHT MPABUJIBLHO PEIICHHBIX 33/1a4.

CyuiecTBeHHbIE OLIMOKM CBSI3aHBI €  HEJNOCTAaTOYHOW TriyOWHON U
OCO3HAaHHOCTBIO PELICHUS (HapUMeEp, CTYJIEHT HEMPaBUIIBHO CENal MEPEeBOJ U3
HE OCHOBHBIX €IMHHII U3MEPEHHS B OCHOBHBIC, TOMYCTWJ OIIMOKU NMPHU BHIBOJE
pacdeTHO (HOpMYJIbI, OJIYUYHI HE TPABUIILHOE 3HAUCHHE BEJIMYUHBI).

HecymecTBeHHble  OMIMOKM  ONPENENSIOTCS  HEMOJHOTOM  penieHus
(HampuMep, CTYZICHTOM YIYIIEH U3 BHUJIa KaKoW — 100 HeXapaKTepHBIH (HakT mpu
peUIeHNH 3aJadyd) K  HUM MOXKHO OTHECTHM OINHUCKH,  JIONYIIEHHBIE 10
HEBHUMATEIbHOCTH.

KpuTtepun oueHku:

- OLICHKA «3a4T€HO)» BBICTABIISICTCS CTYACHTY, B Cydae, €CJIU KOHTPOJIbHAs
paboTa BBITIOJIHEHA IO CBOEMY BapUaHTy, NPHUBEACHBI PUCYHKH, TAOIUIBI U
WUTIOCTpPAllK, HEOOXOJUMBIE JJIsI PELICHUS U MPU 3TOM MPABWIBHO WU C HE
3HAYUTETHHBIMHA HEJIOUETAMH PEIINI He MEHee § 3a71a4 KOHTPOJIbHON PaboTHI;

- OILICHKA «HE 3aYTE€HO» BBICTABISECTCS CTYJECHTY, €CJIM OH PEII MeHee §
3a/1a4 WK TIPU PEIICHUU 33a/1a4 JOMYUIEHbI IPyOble OIIMOKHU WIIM HEIOYETHI.
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