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COJIEPKAHUE

[losicHuTENBHAS 3aIIUCKA

Y4eOHO-TeMaTUYEeCKUi IJIaH U COJIep KaHKe
Oprasnu3anMoOHHO-NIEAATOTHYECKHUE YCIOBUS pEATU3ALUN POTPAMMBI
Cnucoxk auTepaTypbl

@opMBbI KOHTPOJISL U OILIEHOYHBIE MaTEPHUAIIbI

[Tpunoxenus



1 HOACHUTEJBHASA 3AIINCKA

JlomonHuTenbHas ~— o0mieoOpa3zoBaTeNbHAs ~ MPOTrpaMMa  TEXHUYECKOU
HarpaBieHHOocTH «®Dusuka st poOOTOTEXHUKOB» (Jajiee — mporpaMmma) HMEET
0a30BbIi YpOBEHb M IIpeHA3HA4YCHaA I OOYy4YaroNIUXCs/BOCHUTAHHUKOB 7-11
KJIaccOB 0OpaszoBaTelbHbIX IIeHTpoB Donma AHapes MenbHUYEHKO (nanee —
OL®), oOyyaromuxcs Mo HAMPaBJICHUIO MOJATOTOBKH «POOOTOTEXHUKAY.

AKTYaJIbHOCTH TPOTrpaMMbl 00YCJIOBJIEHA MOTPEOHOCTHIO COBPEMEHHOTO
obmectBa B (opMupoBaHuu >HPEKTUBHONH CHCTEMBI pabOThI C OJapEHHBIMU
YUYalIMMHCS B YCIOBUAX JONOJHUTEIBHOTO 00Opa30BaHUS.

[Iporpamma pa3zpaboTaHa Ha OCHOBE CIEAYIOIIUX TOKYMEHTOB:

— 3akoH Poccuiickoit @enepanun «O6 odpazoBanumn» (DenepanbHbId 3aKOH OT 29
nexadps 2012 r. Ne 273-03);

— npuka3z MunucrepctBa npocseuieHus PO ot 9 nHos0ps 2018 1. Ne 196 «O06
YTBEPKJICHUH TMOPSAKA OpPraHU3allMM W OCYIIECTBIEHUS O00pa30BaTEIbHOU
JeSATEIbHOCTH I10 JOMOJIHHUTEIBHBIM 0011€00pa30BaTENbHBIM IIPOrPaMMam»;

— KOHIICNIUS Pa3BUTHUS JOIMOJIHUTEILHOIO oOpa3zoBanus jaetedt (Pacmopsbkenue
[IpaButensctBa PD 0T 4 centsaops 2014 r. Nel1726-p);

— IIOCTaHOBJICHME [JTaBHOrO TIOCYJapCTBEHHOTO CaHWTApHOIO Bpadya OT
28.09.2020r. Ne 28 «O06 yrBepknenun canutapHbix npaswin CII 2.4.3648-20
«CaHUTapHO-3UIEMHUOJIOTMUECKUE TPEOOBaHUsl K OpraHU3alUsiM BOCHUTAHUS U
oOyueHus1, OTAbIXa U 03J0POBJICHUS AETENH U MOJIOJAEKI;

— IIOCTaHOBJICHME [JTaBHOrO TOCYJapCTBEHHOIO CaHWTApHOIO Bpadya OT
28.01.2021r. Ne 2 «O0 ytBepxkaeHuu canutapubix npasuin CanlluH 1.2.3685-21
«'urueHnyeckue HOPMATUBBI U TpeOOBaHUSA K OOECHeYeHUI0 O€e30MacHOCTH U
(unn) 6€3BpeIHOCTH 1S UeNIoBEKa (PAKTOPOB Cpebl OOUTAHUY.

Ilexaroruveckas 1eJ1IeC000PAa3HOCTbIIPOTrPAMMBI onpenensiercs
pa3BUTHEM HWHTEpPEca VYYallMXCHd K €CTECTBEHHOHAy4YHbIM U HHXKEHEPHO-
TEXHUYEeCKUM aucuurimHaM. [IporpamMmma Harlesnena Ha oOecrieyeHue yCiaoBUIM IS
pa3BUTHSl HABBIKOB, YMEHHWH, KOMMETEHIMHNpenMeTHOH oOnactu «Dusuka» y
oOyuatomuxcs OLl®, wumeroumx BBICOKYI0O MOTHUBALMIO U MPOSIBISIOMINX
CHOCOOHOCTH B MHXKEHEPHBIX CHEIUAIBHOCTSIX, B YACTHOCTH B POOOTOTEXHHUKE.

[IporpaMmMa MokeT OBITH peajn3oBaHa C MOMOUIbIO JAMCTAHIIMOHHBIX
TEXHOJIOTHH, TEXHOJIOTHIM CMEUIaHHOTO U MOJIYJIBHOTO O0YYEeHHS.

HoBu3Ha nporpamMMsbl 3aKIIF0YAETCA B UCIIOJIb30BAHUN PEUTUHTOBOM OLICHKHU
JOCTIKCHUM yJaIuxcs 00pa3oBaTesbHBIX IIeHTpoB DoHma AHapes MenbHHUEHKO
B 7-11 xnaccax no ¢usuke 1 podororexHukos (IIpunoxenue A).

Heas mporpammbl — o0ecrieueHre aganTalyy MIKOJbHUKOB K KWU3HHU B
oOmiecTBe, MPOPECCHOHATILHON OpHUEHTALMM, a TaKXke MOAJIep)KKauHTepeca
yUYaIMXCsl K U3yUYEHUIO OCHOB (PU3MKHUU MOJATOTOBKA HA YPOBHE, CITIOCOOCTBYIOIIEM
YCHEIIHOMY  OCBOGHHMIO  MporpamMM  oOOy4YeHUss 1O  CHEHaJIbHOCTU
«PoOoTOTEXHUKAY.


https://docs.cntd.ru/document/566085656#6580IP

JlocTkeHue 1eau o0ecreynBaeTcs 3a CUeT PelleHUs CIeAyI0nX 3a1ay:

— Pa3BUTh KPUTHUYECKOE U TBOPUYECKOE MBIIUICHUE B MPEIMETHOM 00JacTu
«Du3uKa», CHOCOOHOCTU K MOJICIMPOBAHUIO HAYYHOTO AKCIIEPUMEHTA,;

— chopmupoBaTh 00mUEe CMOCOOBI HMHTEIUICKTYAIBHOW  JIEATEILHOCTH,
XapakTepHbIe Uil (PU3MKU U SBISIOIIMECS OCHOBOM MO3HABAaTEIbHOM KYJBTYPHI,
3HAYMMOM JJIS Pa3IUIHBIX chep YeTOBEUCCKOM NEeITEIHHOCTH;

— o0ecrnieunuTh yCHEIIHOE MPOAOHKEHHE 00pa3oBaHUs B 00J1acTU (U3HKU U
POOOTOTEXHUKHU U OCYIIECTBICHUE HAYYHON U MCCIEA0BATEILCKONW NIEATETbHOCTH
B ATUX 00JaCTsIX.

IIpu onpenenennu odbemMa, CoAePKAHNA U MJIAHHUPYEMbIXPe3yJIbTATOB
IIPOrpamMMBbl  OCYLIECTBISJIOCH YCTAHOBIIEHHE COOTBETCTBUSL C COJIEPKAHUEM
porpamMmel 1o npenmMery «PoboTorexHukay.

OTIMYHUTEIHbHOM 0COOCHHOCTBIO ITPOTPAMMBI SIBJISAETCS KOHUIEHTPUYECKUU
MOAXOJ] TMOCTPOSHUSI TMPOTPaMMbl W MEXIUCUUIUIMHAPHBIE CBSI3U (DU3UKU C
apyrumu nipeameramu. [Iporpamma oOecriedyuBaeT TOTOBHOCTh K MPUMEHEHHIO
(Gu3UKK B pOOOTOTEXHUKE U SBIJISIETCSI OCHOBOM JJI €€ YCHEIIHOIO OCBOEHUSI.

Cpoxk peajm3anum NporpaMmbl — 5 JIeT.

O0mmii 00émM nporpamMmmsbl coctasisaeT 320 yacos.

[Ipo10KUTENEHOCTE YueOHOTO rofa — 32 HeJeH.

DopMBbI M PEKUM 3AHATUI

3aHATUS TPOBOJSATCA B Tpymnax, CHOPMHUPOBAHHBIX IO BO3PACTHOMY
MPUHLHNITY, PETYISPHO MO 2 Yaca B HEJAEIIO.

3aHATHUS TPOBOJATCS B MOCTOSHHBIX TPYIINAX YYalIUuXcCs, MTPOILIECAIINX
KOHKYPCHBIM ~ O0TOOp  (0CcOOBIE  CIOCOOHOCTH B MHXKEHEPHOM  Jeyie, B
pOOOTOTEXHUKE, KOHKYPCHBIM OTOOp, COCTOSIIMI W3 MHUCBMEHHOTO 3K3aMEHa U
YCTHOTO cOOece0BaHMs).

O:xuaemble pe3yJibTAThI 10 OKOHYAHUM Kypca!

— chOopMUPOBAHHOCTh 0a30BbIX TOHATUNA B (PU3MKE, MOJATOTOBICHHOCTh K

WHIUBUYyAJIbHON U HAYYHO-UCCIIEI0BATEIbCKON ACSITEIbHOCTH;

— 0CcOOBIli YpOBEHb OTHONICHHS K (PU3MKEe KakK K (PyHIaMEHTaIhbHOW OCHOBE

€CTECTBO3HAHUS U 3JIEMEHTY OOIIeUeI0BEUECKOM KYIbTYpHI;

— BBIOOp ydYalIUMHCS POOOTOTEXHUKM KaK BO3MOXHOW oOmactu Oynyiiei

npo¢eCCUOHATIBHON JIEATEIIBHOCTH.

Pe3yabTaTbloCBOEHUSI TIPOTPaMMBbl  ONPEACNAIOTCS C  HMCHOJb30BaHUEM
PEeUTUHTOBOM OIICHKA JOCTH)KEHUM ydaluxcs 1o ydeOHomy mipeamery. Ha
OCHOBaHUHU KO3(h(UIMEHTOB CIoXHOCTH (Hanee — Kci.) u 3HauuMocTH (nanee —
K3H.) paccunuThIBaeTCsl pEUTUHT B COOTBETCTBUM C CUCTEMOW PEUTHUHTOBOM OLICHKH
JOCTIDKCHUM YYaIUXCA M0 Y4eOHOMY TMpEeAMETy OO0pa30BaTEIbHBIX IICHTPOB
®onpa Aaapes MeJlbHUYEHKO.

KonTposb 0CBOCHUSI TpOrpamMmbl — TEKYLIUMH, NPOMEKYTOUYHBIM U
WUTOTOBBIN.



Texymuii KOHTpPONb OCylIeCTBIsieTcsT B (OpMe OTBETOB Yy JIOCKH,
NUCBbMEHHBIX CAMOCTOSITENIBHBIX PaldoT, 1a00paTOPHBIX PabOT U YCTHBIX OTBETOB,
IIPOBEPKU TOMAIIHETO 3a]1aHU.

[IpoMexXyTOUHBII KOHTPOJIb OCYIIECTBISAETCS B (POpME KOHTPOJBHBIX padboOT
10 TEMAaM.

WTOroBblii KOHTPOJIb MPOXOJIUTIIOCHE KaXAO0ro roga odyueHus B ¢opme
KypPCOBOT'O 3K3aME€HA, BKJIKYAIOLIEr0 TEOPETHYECKYHD M IPAKTUYECKYIO YAaCTH.
KypcoBol sK3aMeH COCTOWUT M3 YCTHOW M NHMCBMEHHOW YacTEW. Y CTHAs 4acTb —
OTBETHl Ha BOIPOCHI, NMUCBMEHHAs 4YacTb — pemeHue 3aaad.llporpammoil He
IPELYCMOTPEHO UCIOJIB30BAHUE TECTOB JIJI1 UTOTOBOTO KOHTPOJIS.



2. VYYEBHO-TEMATHYECKU IIJIAH U COAEPXKAHUE

7 KIIACC
[64 yaca, 2 yaca B HeneJI0]
Oo0uree
Ne HaumeHnoBaHue TeM U 0JI0KOB KOTIeCTBO Br.u. B 1.4. K/p Ken Ksn
y4eOHBbIX Teop. IMpakr
4yacoB
Tema 1 | ®dusnyeckne BeJUUHHBL. HN3mepenue 6 3 ) 1
(¢usnyecKkux BeJHYUH
bnox 1 | ®usnueckas Benuunna 3 3 2 4
Biok 2 | M3smepurensrbie mpubops! 2 2 2 4
Konrtpomnsnas padota no Teme Nel 1
Tema 2 | Macca, IJIOTHOCTD 7 3 3 1
brok 1 | [Mouarue maccol. IINOTHOCTH BelecTBa 2 2 2 4
Briox 2 CpenHsis INIOTHOCTH 4 1 3 3
KontponbHas padota mo Teme Ne2 1 1
Tema 3 | Mexannueckoe ABHKEHHE 11 10 1
brok 1 | Mexannueckoe gBmxeHne, OCHOBHBIE TOHSTHSI.
4 4 3 3
CxkopocTh
Brok 2 | I'paduxn 2 2 5 3
brok 3 | OTHOCHUTENBEHOCTD ABUKEHUS 4 4 4 3
KonTtponpHas padota o teme Ne3 1
Tema 4 | Cuabl B npuposne. YciaoBue paBHOBeCHS Tell 13 9 3 1
binok 1 | Bzaumoneiicteue ten. Cuna 2 2 2 4
bnok 2 | Cuna tskectn 2 2 4 3




biok 3 | Cunel ynpyroctu 2 1 1
bnox 4 | Vcnosue pasaoBecus Tei. [IpocTeie MEXaHU3MBI 6 4 2
KoHnTtposbHas pabota mo teme Ned 1
Tema S JlaBjieHue TBePAbIX TeJ, )KUAKOCTEH U ra3oB 11 8 2
brox 1 | Nagnenne. 3axon IMackans 2 1
bnok 2 | Tuapasmuueckuii nmpecc 4 4
bnox 3 | Cuna Apxumena. YcioBus IJilaBaHue Tel 3 2 1
KoHnTtposbHas padota mo teme Ne5 1
Tema 6 | Pagora. MomHoCTh. DHEprus 15 14
bnok 1 | Mexannueckas padora. MOLIHOCTE 6 6
biok 2 | Mexanuueckast sHepTHst 8 8
KonTposabHas padora no teme Ne6 1
KypcoBoii 3x3amen 1
Bcero 64 46 11




8 KJIACC

[64 uaca, 2 yaca B HexeI0]

Obmee
Ne HaumeHoBaHue TeM U 0JIOKOB KOIUACCTEO B r.4. B 1.4. K/p Kea Ksu
y4eOHBIX Teop. IIpakr
4acoB
Tema 1 | Moaekyasipuas ¢pusnka 25 18 6 1
bnok 1 | Crpoenue Bewectsa 4 2 2 3 3
Brox 2| TennooGumen 6e3 u3ameneHus arperaTHoro
COCTOSIHUS. Y paBHEHHUE TEIUIOBOTO OasiaHca 6 4 2 3 3
Biok 3 @da30BbIE IEPEXOBI, U3MEHEHUE arperaTHoro 6 4 2 3 3
COCTOSIHHS BEILIECTBA
bnox 4 | Tennossle mammnsl. KI1J] nurarens 8 8 3 2
Konrtponsnas padota no Teme Nel 1 1
Tema2 | 5, exrpuueckue sienus 22 13 8 1
biok 1 | Dnexrpocratnxa 5 3 2 2 4
biok 2 | Cuna Toka. 3akon Oma 8 4 4 2 4
biok 3 | TTocnenoparensHoe, mapajijIeJIbHO€ COCTUHEHHE, 4 4 4 2
JIIEKTPUIECKHUE [STTH
brnok 4 | 3akon Jxoyns —Jlenna 4 2 2 3 4
Konrtponbnas padora o reme Ne2 1 1
Tema 3 | I'eomerpuueckasi onTUKA 16 10 5
biok 1 | TIpsmonuueiiHoe pacpocTpaHeHHe CBeTa 4 4 3 3
Biok 2 | 3akoHBI OTpaKeHUsI 4 2 2 3 3
biok 3 | 3akoHsI npenoMIiIeHUSI 3 2 3 4
bnox 4 | Tonkue nuussL. a3 u 3penne 4 2 4 4




KoHnTtponbhas padorta mo Teme Ne3

KypcoBoii 3x3amen

Bcero

64

19




9 KJIACC

[64 uaca, 2 yaca B HeeI0]

Oo0wmee
Ne HaumeHoBaHue TeM U 0JIOKOB KOMHACCTEO B .. B r.4. K/p Kea Ksu
Y4eOHBIX Teop. IIpakr
4acoB
Temal | Kunemaruka 20 16 3 1
Biok 1 VYpaBHeHuUs 1BH>KeHMs. PaBHOMEpHOE JBUKEHUE 2 2 4 3
Biok 2 PaBHOYCKOPEHHOE JIBIKCHHE 4 4 3 3
bisok 3 KpuponuHeliHOe ABHKEHHUE B TI0JIC TSHKECTH 6 6 4 4
Biok 4 JIBMDKEHHE 110 OKPYKHOCTH 7 4 3 4 3
Kontponbnas padota mo teme Nel 1 1
Tema2 | lunamuxa 16 14 1 1
bok 1 HMCO. 3akonsl HeroTona 4 4 3 4
Biok 2 3akoH BecemupHOro TAroTeHMs 2 2 3 3
Biok 3 Cuutbl TpeHHS 3 2 1 4 3
bok 4 Cutbl yIpyrocTa 2 2 3 3
biok 5 Cunbl HATSHKCHUS 2 2 3 3
biok 6 HeunepuuanbHble CUCTEMBI OTCUETA 2 2 4 2
Kontponbras padota mo teme Ne2 1 1
Tema3 | 3akoHbI cOXpaHEeHHs] B MEXaHHKe 12 8 2 2
biok 1 Nmnynbe. 3aKOH COXpaHEHUs UMITYJIbCa 4 4 3 5
biok 2 Llentp macc. Teopema 0 LIEHTPE Macc 2 4 2
brox 3 DHeprust. 3aKOH COXPAHEHUS SHEPTUH 4 2 2 5
KontponbHas padota mo Teme Ne3 2
Tema 4 | Craruka 14 12

10




bnok 1 Craruka 12 12
KontponbHas padota mo teme Ned 2
KypcoBoii 3x3amen 2
Bcero 64 50

11




10 KJIACC

[64 uaca, 2 yaca B HeeI0]

Oo0mee
Ne HaumeHoBaHue TeM U 0JIOKOB KOMHACCTEO B .. B r.4. K/p Kea K3un
Y4eOHBIX Teop. IIpakr
4acoB
Temal | Ocnoubie nosoxkennss MKT. YpaBuenue 7 4 2 1
COCTOSTHHSI H1eaJIbHOT0 ra3a. 'a3oBble 3aKOHbBI
Box 1 Ocnonble nonoxxenust MKT 2 2 3 4
brox 2 W neanbHblii ra3. YpaBHeHne coCTOSAHUs. ['a30BbIe 4 5 5 3 3
3aKOHBI
KonrtponbHas pabota no teme Nel 1 1
Tema 2 HacpimeHHbIi nap, BJIa:KHOCTh 4 3 1
broxk 1 HacwimenHsiii map, BIaXKHOCTb 3 3 4 3
Kontponbnas padota mo teme Ne2 1 1
Tema 3 TepmoauHamuka 10 6 3 1
bok 1 [TepBoe HaYaIO TEPMOAUHAMUKH 4 4 3 4
biok 2 Temmossie mammub, KITJ] nukmos 5 2 3 3 3
KonrtponsHas pabora o Teme Ne3 1 1
Tema 4 MexaHn4ecKue CBOMCTBA TBEPABIX TeJl 6 5 1
biok 1 MexaHn4ecKue CBOWCTBA TBEP/IbIX TEI 5 5 3 3
Kontponbras padota mo teme Ned 1 1
Tema$S | Duexrpocrarnka 17 14 2 1
brox 1 3akon Kymona 4 4 3 3
brox 2 HanpsiskeHHOCTB 3JIEKTPUYECKOTO OIS, IPUHLIUIT 5 5 4 3
CYNEPIO3UIHN

12



brok 3 [Torennman. PaboTa B 371€KTPUIECKOM I0JIC 4 2
biok4 | [IpoBoauuKu B 31€KTPOCTATHIECKOM TIOTIE. 5 5
3apspKeHHbIE cepbl, mapbl
biok 5 JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10J1€ 4 4
KonTponbnas padora no teme Ne5 1
Tema 6 JileKTpHYecKasi EMKOCTb, KOH/IEHCATOPbI. 12 10
JHepPrus d1eKTPHYECKOro MoJist
biok 1 DnexTpuueckas EMKOCTb, KOHJIEHCATOPBI. 10 10
DHeprust 31eKTPHUYECKOTO MO
KonrtponsHast pabora o Teme Neb 2
Tema 7 .
IToCTOAHHBIN TOK 6 4
brox 1 ITocTostHHBIN TOK 3) 4
KonTtposnbHast pabota no Teme Ne7 1
Kypcosoii 3x3amen 2
Bcero 64 46 10

13




11 KIIACC

[64 uaca, 2 yaca B HeeI0]

Oob1ee
Ne HaumeHoBaHue TeM U 0JIOKOB KOMHACCTEO B .. B r.4. K/p Kea Ksu
Y4eOHBIX Teop. IIpakr
JacoB
Tema 1 IMocTosiHHOE MarHuTHOE 1MoJie. MarHuTHoe
1moJjie MOCTOSAHHOI0 Toka. CHjIbl B MATHUTHOM 13 8 4 1
noJie
bnok 1 Cuta AMnepa 4 2 2 3 3
brnoxk 2 Cuna Jlopenua 4 2 2 3 3
brox 3 3akon buo-Casapa-Jlamiaca 2 2 4 3
brox 4 MarueTusm B BemecTse. JIua- U mapamMardeTusM. 2 2 3 2
deppomarHeTusm
Kontponbnas padota mo Teme Nel 1 1
Tema 2 sIBJIeHHe 2JIeKTPOMATHHTHON HHIYKIIHH 15 14 1
box 1 3axon O.M.U. IIpasuno Jlenna 10 10 4 3
Biok 2 SIBreHre CaMOMHIYKIMU 4 4 3 3
Kontponbras padota mo teme Ne2 1 1
Tema 3 Mexanuuyeckue K0J1e0aAHUA U BOJHbI 6 5 1
Biok 1 MexaHn4eCKHE KOJICOaHUs ¥ BOJHBI 5 5 3 3
Kontponbnas padota mo Teme Ne3 1 1
Temad4 | DpexrpomarnuTHbIe Kos1eOanus. [lepeMennbIii 5 6 1
TOK
biok 1 I"apMoHHYecKHe KoiebaHns B KonebaTeIbHOM ) 5 3 ’
KOHTYpE
brox 2 By IeHHBIE JIEKTPOMAarHUTHBIE KOJICOaHUS 4 4 4 2

14



Kontponbnas padota mo teme Ned

Tema$S | Onruka 21 12 8
Biok 1 IeoMeTpuyecKas ONTHKA 4 2 2 3 3
Biok 2 Bonnosas ontuka. Uatepdepennus crera 6 4 2 ) 2
biok 3 Judpakius cBeta 6 4 2 4 2
brok 4 BsaumozeiicTBue cBera ¢ BEMIECTBOM 4 2 2 4 2
Kontponbnas padota mo Teme NeS 1
KypcoBoii 3x3amMen 2

Bcero

64

45

12

15




COJEP)KAHUE ITPOI'PAMMBI

7 KJIACC
[64 uaca, 2 yaca B HexenI0]

TEMA 1. ®U3UYECKUE BEJIMYUHbI. U3BSMEPEHUE ®OU3NYECKUX BEJIMUUH
bnok 1. ®uznyeckasi BeJTHYNHA
[TonsiTe Qu3uM4ecKOld BETUYHMHBI. JTANOHBI (PU3UYECKHX BenuuuH. PasmepHocTh. EmuHUIBI
u3mepenus. [lepeBoa BeIUYMH U3 OHUX €AUHUL] B APYTHE.
bnok?2. U3mepurenbHbie NPUOOPHI
Llena nenenus. IlorpemHoctu usmepenus. M3mepenust u o6paboTka pe3yiabTaTOB U3MEPEHHUIA.
OO0mme pekoMeHaauy Mo padoTe U3MEpPUTEIbHBIME MTpuOopamu. OnpeneneHue HeHbl AeICHUs
npubopa. Onenka norpeurHocty npudopa. [lorpemHocTs U3MepeHus.
Jlabopamopusie pabomul:
JLp. Ne 1. O3HakomieHHEe C HU3MEPUTEIBHBIMU MPHOOpPaMU M OMpENeTIeHHUE Mpeaena U IEHbI
JIeJICHUSI U3MEPUTEILHOTO TTPHOOpa.
JLp. Ne 2. Ouenka norpemHocTei U3MepeHui.
KourpoabHnas padora no teme Nel.

TEMA 2. MACCA, IVIOTHOCTb
Bbnok 1. llousitue macewl. IL1oTHOCTE BelecTBa
B3aumoneiicteue Tten. MueprtHocth. Macca. Enununel n3mepenuss maccsl. O0beM  Tell.
[TnotHocts. M3Mepenue macchl Tena Ha Becax. Pacuer macchl M oObeMa IO €ro IUIOTHOCTH.
Pacuer niotHoCcTH TEna.
bnok 2. Cpeansist NIOTHOCTh
BoiBoa popmyssl aist cpennedt muiotHocTH. [noTHOCTE cMmecel u crutaBoB. Perenue 3anad.
Jlabopamopnvie pabomoi:
JLp. Ne 3.M3mepenne Macchl Tella Ha PhIYaXKHBIX BECaX.
JLp. Ne 4. 3mepenune o0béMa Tena.
JLp. Ne 5. Onpeenenne mioTHOCTH TBEPOTO Tea.
KontpoabHast padora mo teme Ne2.

TEMA 3. MEXAHHYECKOE JIBUKEHHUE
bnok 1. Mexanuveckoe JBH:KeHH e, OCHOBHbIE NOHATUS. CKOpoCTh
Mexannueckoe nuxenue. [locrynarensHoe asmxenue. PaBHoMepHoe nBrkeHue. BekropHoe n
KOOpJMHATHOE ONMCAHME IIOJIOKECHHs Tella B mpocTtpaHcTBe. lloHATHE O pammyc-BeKTOpE.
PaBHomepHOe U HepaBHOMEpHOe ABukeHue. Ilepememenue. Tpaexkropus. IIpoliaeHHBI MyTh.
CKopocTh: cpeaHss, CPeIHEIyTEBass, MTHOBEHHAS.
bnok 2. I'padpuxu
['paduku 3aBUCHMOCTEN BETMYMH, ONKMCHIBAIOIIUX ABMXKeHHE. PaboTta ¢ rpadukamu.
Bnok 3. OTHOCUTEIBLHOCTH IBHKEHHSA
OtHocutenbHOCTh ABMXKEeHUs. Cuctema orcyeta. BeiGop cucteMbl KOOPAUHAT B COOTBETCTBUH C
IIOCTaBJIEHHON 3a/1a4eil. 3aKOH CI0XKEHHUSI CKOPOCTEH.
KontpoabHnasi padora mo teme Ne3.

TEMA 4. CWJIBbI B ITPUPOJIE. YCJIOBUS PABHOBECHUS TEJI
bnok 1. BzaumoneiicrBue Te1. Cuiia
B3aumoneiicteue ten. Muepuus.llonstue «Cuman.Bunesl cuin. Jlunamomerp. CrioxeHHne IBYX
CHJI, HAallpaBJIEHHBIX 1O 0AHOM npsiMol. Cuibl B pupoje. Cuna tsarorenus. Cuna Tspkectu. Bec
tena. Cuna ynpyroctu. Cuiia TpeHusl.



bnok 2. Cuna TaxecTH

SAsnenue Tarorenus. Cuna TsoKecTU.CBA3b MEXAY CHIOM TsSXecTH M Maccoil Tena. Cuiiel
peakuun. Bec. Cuna peakuuu onopsl. Cuiia HaTSKEHUSI HUTH.

Bnok 3. Cuibl ynpyroctu

Bunbr nedopmanmii. Cuna ynpyroctu. 3akoH ['yka. [IpyxuHa, CHCTEMBI PY>KHH.
Jlabopamopnvie pabomul:

JLp. Ne 6. UccnenoBanue 3aBUCMMOCTH CHJIBI YIPYTOCTH OT YUIMHEHUS NpPYXHUHBI. M3Mepenue
JKECTKOCTU IIPYKUHBI.

bnok 4. YcioBue papHoBecus TeJl. [IpocTbie MeXaHU3MBI

IIpocteie Mexanusmebl: Peryar. bioku. Haxnonnaa mnockocrs. KIIJ[ mexanusmoB. PaBHOBecue
cun Ha pbryare. MomeHT cuibl. [IpaBuiao mMoMeHTOB. Phiuaru B TexHHKE, OBITY M HpPHUPOJIE.
[IpumeHeHne 3aKoHA paBHOBECHs pbluara K Oyioky. PaBeHCTBO paboT mpu HCHOIB30BAHUHU
MIPOCTBIX MEXAHU3MOB. «30JI0TO€ IIPaBUIIO» MEXaHUKH. PaBHOBecHE TeJ C 3aKPEIUIEHHON OChIO
BpallleHUS.

Jlabopamopusie pabomol:

JLp. Ne 7. NcecnenoBanue CBOMCTB IPOCTBIX MEXAHU3MOB.

JLp. Ne8. [IpoBepka nmpaBuia pbryara.

KourtpoabHnas padora no teme Ne4.

TEMA 5. JABJJEHUE TBEPJBIX TEJI, )KUIKOCTEMN Y TA30B
bnok 1. laBnenne. 3akon Ilackans
Jasnenue. Enununa usmepenus. [Ipubops! ans uzmepenust nasnenus. CrocoObl yBeIUYeHUs U
yMeHbIlIeHUs1 JAaBieHus. Bec Boszmyxa. BosgymHas o6Gosnouka. JlaBnenue raza. M3mepenue
aTMocdepHoro naBieHus. ATMoc(hepHOe 1aBJIeHre Ha pa3andHbIX BeicoTaX. OnbiT Toppuuemnim.
bapomerp-anepoun. I'mapocratnyeckoe nasineHue. 3akoH [lackand. IlopmHeBol >KMIKOCTHBIN
Hacoc. [lepenaua naBieHUs TBEpAbIMM TENAMHU, >KUJKOCTSIMH, razaMu. JIefcTBUE KUIKOCTH U
raza Ha IOTPYKEHHOE B HHUX Teno. Pacuer naBineHWs >KUIKOCTH HA JTHO U CTEHKH COCYAA.
Coobmaroniue cocybl.
Jlabopamopnvie pabomoi:
JL.p. Ne 9. MeToipl H3MepeHus AaBJICHUS.
bnok 2. 'mapaBanyeckuii npecc
[TopuiHeBoOi KUIKOCTHBIM Hacoc. OrnpezeneHne, YCTpPOMCTBO W paboTa THAPABIUYECKOTO
npecca. O6nacTb NMpUMEHEHMs THJPAaBIMYECKOro mpecca. Pacder naBiieHHs, CO31aBaeMOro
IIpeCccoM.
bnok 3. Cuna Apxumena. YciaoBus nJiaBaHue TeJl
BrirankuBaromas cuna. 3akoH Apxumena. Bec Tema B KUAKOCTH. YCIIOBHE IUIaBaHHS TeJl.
ITnaBanue cynos. Bo3gyxomnaBaHue.
Jlabopamopuvie pabomul:
JLp. Ne 10. Onpenenenue BbITAIKUBAIOIIEH CHUIIBI.
KonTposbHas pabora mo teme Ne5.

TEMA 6. PABOTA. MOIIIHOCTb. DHEPI'US
bnok 1. Mexanuveckas padora. MomHocTb
Mexanundeckas padota. Equauier padbotel. MomuocTts. Equnuiiel MomHOoCTH. MOIIHOCTE TpH
PaBHOMEPHOM JIBH>KEHHH.
bnok 2. Mexanu4eckas JHeprusi
[lonsitue «Oueprusi». Kunernueckas sHeprus. [loTeHuumanbHas sHeprus. 3aKOH COXpaHEHUs
MeXaHu4ecKor sHepruu. [loTeHnmanpHas sHeprus Teja, Ha KOTOPOe ACHCTBYET Cuila TSKECTH.
[ToTeHmanbHast SHEPTUS MPYKUHBI.
KoutposbHas padora no teme Ne6.

KYPCOBOW 9K3AMEH 3A 7 KJIACC.
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8 KJIACC

[64 uaca, 2 yaca B HexenI0]

TEMA1. MOJIEKYJISAPHASA ®U3UKA
bnok 1. Ctpoenne BelecTBa
['unore3a 0 OUCKPETHOM CTPOEHHM BellecTBa. Mosekyibsl. HenmpepblBHOCTh U XaOTHYHOCTD
JBYDKEHUS dacTull BeuiectBa. Juddysus. bpoyHoBckoe nBuxenune. Monenu rasa, )XUAKOCTH U
TBEpAOro Tena. B3aumozeiicTBue yacTull BellecTBA. B3anMHOE NPUTSKEHHE U OTTAIKHUBAHUE
MOJIeKYJI. TpH COCTOSIHUSA BEIlIECTBA.
Jlabopamopnuie pabomoi:
JLp. Ne 1. zyuenune nuddy3un B )KUIKOCTIX U Ta3ax.
bnok 2. Tenjioo0OMeH 0e3 M3MeHEHUs] arperaTHOro COCTOSIHMSI. YpaBHEHHE TeIJIOBOIO
Oasanca
Buyrpennsas osseprus. Temmneparypa. TemnoBoe pacumupenue ten. CBsi3b TemIepaTypbl
BEIIIECTBA C XaOTUYECKUM JBMKEHHEM ero yactull. CrocoObl N3MEHEHHs BHYTPEHHEH SHEepruu.
KonnuectBo Temnotel. Teronepenaya. HeoOGparumocTs mpouecca —rtermsonepenadu. Bus
TEIUIONEpe au: TEIUIONPOBOJAHOCTb, KOHBEKLMsA, TEIUIOBOE W3ilydyeHue. Harpesanue u
OXJIaKJeHHUE. Y IelibHasl TEIUIOEMKOCTb. Y paBHEHHE TEIIOBOTO OajaHca.
Jlabopamopusie pabomol:
JLp. Ne 2. M3mepeHue TemnepaTypbl pa3iudHbIMU npudopamu.OnpeneneHue TemiepaTrypsl U
JIaBJIEHUs] aTMOC(EPHOro BO3IyXa.
JLp. Ne 3. UccnenoBanue mporiecca oXJIaxACHUS TOPSYEH BOIBI.
brok 3.®@a30Bble nepexoabl, U3MEHEHHE arPeraTHOro COCTOSIHUS BelleCcTBa
®a30Bble Mepexoibl. 3aKOH COXPAHEHHsS DSHEPIUHM B TEIUIOBBIX Ipoueccax. llinaBnenue u
KpUCTaNIM3alMs. YJenbHass TelwloTa IUiaBieHus. ['paduk miaaBieHUss M OTBEpJCBaHMUS.
[IpeoOpa3zoBaHre 3HEPrUM MPU U3MEHEHMSIX arperaTHoOro COCTOsSHUS BelecTBa. Mcmapenue u
KOHJIEHCAallUsd. YJenpHass TeIuloTa mapooOpa3oBaHus M KoHaeHcanuu. IlocTosHCTBO
TEMIEPATyphI MPU IUIABJIIEHUU U KUTIEHUH. BiiaXHOCTb.
Jlabopamopnvie pabomoi:
JLp. Ne 4. 3mepenne BIaXKHOCTH BO3/1yXa.
bnok 4. Tennosbie Mmammubl. KIIJI aBurarens
Pabora raza u napa npu pacmmpeHuu. J[BUrarenb BHYTPEHHETO CTOpaHUs. DHEprus TOIUIMBA.
VYnaensHast Teruiota cropanus. IIpeoOpa3oBanue sHepruu B TemioBbIX auratensx. KITJ
TEIJIOBOTO ABUTATENSL.
KontpoabHast padora mo teme Nel.

TEMA 2. QJJIEKTPUYECKUE ABJEHUSA
bnok 1. dnekTpocTraTuka
Onextpuzauuss Tel. OIEKTpUYecKuil 3apsia. BsaumopneiictBue 3apspoB.  JlBa  Buaa
ANEKTPUYECKOTO 3apsiaa. [JMCKpETHOCTh ANEKTPUUYECKOTr0 3apsia. DIEKTPOH. 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTO 3apsija. DieKTpuueckoe nose. Jnekrpockon. Ctpoenue aromoB. OObsicHeHHE
ANEKTPUYECKUX  sBIeHUU. [IpOBOOHMKM W  HENpPOBOJHMKM dJIeKTpuuecTBa. [JleicTBue
NIEKTPUYECKOTO IIOJII Ha JJEeKTpUuecKue 3apsiabl. [IOCTOSHHBIM AJIEKTPUYECKUH  TOK.
HcTounuku anekrpudeckoro Toka. Hocurenu cBOOOIHBIX 3JIEKTPUUYECKHUX 3apsiIoB B METaJUIaXx,
KHUAKOCTAX M razax. HanpspkeHHOCTh anekTpudeckoro nods. 3akoH Kyiona.
Jlabopamopuvie pabomul:
JL.p. Ne 5. UccnenoBanue crnocoOOB 3iekTpu3anuu. M3ydeHne B3auMOJEHCTBUS 3apsKEHHBIX
Te.
bnok 2. Cuna toka. 3akon Oma
Cuna Toka. Enuaune! cuinel Toka. M3mepenue cuiibl Toka. Hanpsbkenue. EquHuiibl HanpsiKeHus.
W3mepenne HampspkeHHs. 3aBUCUMOCTh Cuilbl Toka oT HampsbkeHus. BAX. ConpoTtusieHue.
Enunauner  compotuBnenus. 3akoH Owma g ydacTKa OJJIEKTpUYEeCKOM 1enu. Pacuer
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COTPOTUBIICHUS TPOBOAHUKOB. Y IeIbHOE conpoTuBiieHue. [IpuMepsl Ha pacueT CONpOTUBIICHUS
MIPOBOJHHUKOB, CHJIBI TOKA U HANIPsDKEHUs. PeocTaTsl.

Jlabopamopuvie pabomol:

JLp. Ne 6. 3yuenue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS.

JLp. Ne 7.0npenenenue yaeabHOr0 CONPOTUBIICHUS.

bnok 3. IlociienoBarebHoe, NapajliejibHOe COeJHHEHNE, dJIeKTPHYecKUe Lenu
DnekTpuueckas Lielb U ee cocTaBHble yacTu. [locienoBarensHoe U MapajieibHOe COSAMHEHNE
MPOBOJHHUKOB. PacyeT TOKOB M HANPSKCHUS B AJICKTPUUECKUX METISAX.

bnok 4. 3axkon [xoynas —Jlenna

Pabora onexTpuyeckoro TokKa. MOIIHOCTh 3JEKTPUYECKOTO TOKa. EauHUIBI  paboThI
JNIEKTPUYECKOTO TOKAa, NpUMEHseMble Ha mpakThKe. CUeT4YMK AJIEKTPUYECKOW HSHEPTHUU.
DneKTpoHarpeBarenbHble MPHOOpPHL. Pacuer ayekTposHepruu, mNOTPedIsieMOil OBITOBBIMU
npubopamu. HarpeBaHue MNPOBOJHUKOB SJICKTPUUECKUM TOKOM. KOJIHUYECTBO TEIUIOTHI,
BBIJIETISIEMOE MIPOBOJHUKOM € TOKOM. JlelcTBUsI anekTpuueckoro Toka 3axoH J[xoyins-Jlenua.
Jlamna HakanuBanus. KopoTkoe 3ambikanue. [Ipengoxpanuremnu.

Jlabopamopusie pabomul:

JLp. Ne 8. 3mepeHue MOLTHOCTH AJIEKTPUIECKOTO TOKA.

KonTpoJsbHasi padoTa mo teme Ne2.

TEMA3. TEOMETPUHYECKAS OIITUKA
bnox 1. IlpsimosiuHeliHOe pacnpocTpaHeHne CBeTa
Ncrounuku ceera.Jlyd. [IpsamonnHeiiHOe pacipocTpaHeHue CBeTa. TeHb, ITOIYTEHb.
bnok 2. 3akoHbl 0TpakeHust
OTtpakeHue cBeTa: HampaBiIeHHOE M AU(Qy3HOe. 3aKOH OTpakeHHUs cBeTa. Ilmockoe 3epkaio.
[Toctpoenne wn3zo0paxkeHuss B miaockoMm 3epkane. Cdepuueckoe 3epkano. Paamyc KpUBH3HBI
chepuueckoro 3epkana. [maBHbIM (Qokyc chepudeckoro 3epkana. Popmyna cepruueckoro
3epKaja W ero OonTh4eckas cuwia. YBenuueHue 3epkaia. IloctpoeHne wu3zo0pakeHHs B
cepruecKuX 3epKanax: Xo Jy4eil U mpuMepsl.
Jlabopamopnvie pabomoi:
JLp. Ne 9. 13yuenue oTpa>keHUsI CBETa B 3epKajiax.
FBrok 3. 3akoHbl npesioMJIeHUs
[Ipenomnenue cBeta. AOCOJIOTHBIH M OTHOCHUTEIBHBIA IIOKa3aTedb MPEIOMIICHHUS CpEIbl.
Ilonnoe BHyTpeHHee otpaxenue. lIpusmsbl. IIpemomssromuii yronm npusmel. Xon Jy4ed B
MOBOPOTHBIX MPU3MaXx.
Jlabopamopnvie pabomoi:
JLp. Ne 10. W3yueHue 3aKkOHOB Te€OMETpUYECKOM onTUKU. OrpeaeneHne MoKa3aTems
IIPEJIOMJIEHUS CTEKIIA.
bnok 4. Toukue aun3bl. ['y1a3 u 3penne
Jlunza. @opmyna TOHKOW JTUH3BL. OnTHUYecKas cuiia JuH3bl. M300pakeHue, JaBaeMoe JIMH3O0M.
N3mepenne ¢GokycHOTO paccTrosiHus coOuparomed JuH3bl. OnTtudeckue mpubopsl. a3z u
3penue. Ouku. OCHOBHBIE a0eppalvy ONITUYECKUX CUCTEM.
Jlabopamopuvie pabomul:
JLp. Nell. [Tony4yenue n3o0paxkeHUs MPU OMOIIH JTUH3BI.
JLp. Nel2.Onpenenenue (GOKYCHOTO PACCTOSIHUSI TIOJOKHTEIBHOW M OTPUIIATEIHOW JIMH3BI
pa3IMYHBIMU METO/IAMH.
KontpoabHasi padora mo teme Ne3.

KYPCOBOM DK3AMEH 3A 8 KJIACC.

19



9 KJIACC
[64 yaca, 2 yaca B HeneI0]

TEMA 1. KHHEMATHKA
bnoxk 1.YpaBHenus nBuxkenusi. PaBHoMepHoe 1BM:KeHNE
Paguyc-Bekrop. BbiBoj ypaBHEeHMiI ABM)KEHHS Tejla B o0meM ciydae. YacTHble ciydau.
PaBHomepHOoe gBmwkenue. Pabota ¢ rpadukamu. IlpoGiema HaxoXIeHHS MrHOBEHHOM
ckopoctuTpaexkropus, nyTh, nepeMenieHue. Ckopocts. CpeaHsisi CKOPOCTb.
brok 2. PaBHOYyCKOpEHHOE IBUKEHHE
VYckopeHue cpelHee 1 MTHOBEHHOE. PaBHOYCKOPEHHOE ABUKEHUE. 3aBUCUMOCTh CKOPOCTH OT
Bpemenn. ['paduku.llpobiiemMa BBIYHCIEHHWS TYyTH TNPUA  HEPABHOMEPHOM  JIBHUKCHHU.
CymmupoBanue 0eCKOHEYHO MajblX BelnyuH. [ padruyeckas HHTepIpeTanus.
brok 3. KpuBoJsiHeiiHOe ABHKeHUE B 10JI€ TAKECTH
CBoOonnoe magenue. JIBwkeHue Tena, OpOILIEHHOTO TOPU30HTANBHO. JIBUKEeHHME Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.
bnok 4. IBUKeHHE MO OKPYKHOCTH
[TocrynarenpHoe W BpamaTenbHOE JBMXKEHHE. KuHeMaTuka BpallaTelbHOIO JIBHIKEHUS.
VYrioBble xapakTepucTuku. CBsi3b C IMHEHHBIMUA XapaKTEPUCTUKaMU. BEKTOpHOE NpOU3BEIECHNUE.
HopmanbsHoe u TanreHuaibHoe ycKopeHust. JIBukeHue Koneca.
Jlabopamopuvie pabomol:
JLp. Ne 1. M3ydyenue mocTynaTeiapbHOr0 M BpaALIaTEIbHOI'O ABUKEHHUS C MOMOUIBIO MAasTHUKA
Ob6epbOeka.
Kourpoabnas padora no teme Nel.

TEMA 2. IMHAMUKA
Bnoxk 1. UCO. 3akonsl HbloTOHA
NuepumanbHble cUCTEMBI OTCUeTa, MEPBbIM 3akoH HproToHa. Kitaccmueckuil 3aKOH CIOKEHUS
ckopocteil. Cuna. M3mepenue cun. Bropoit 3akoH HeroToHa. MHepTHas macca. Tperuil 3akoH
HeroTona.
bnok 2. 3akoH BceMupHOro TAroTeHus!
['paBuTanmonHas cuna. 3aKOH BCEMHUPHOIO TATOTEHUS. JIBM)KEHUS CHYTHUKOB. 3aKOHbI
Kemnepa. [I'paButanmonHoe B3aumopeilictBue. CpoOomHoe maneHue. Bec. HHepTtHas wu
rpaBuTanMoHHas Maccel. [IpuHnmn skBuBasieHTHOCTH. Kocmumueckme ckopoctu. Kemneposo
JIBrkeHue. ['paBuTanus BHyTpH Tell.
bnok 3. Cunbl TpeHus
Cuna tpenus. Tpenue mnokos. Tpenue ckonbxeHus. Tpenue kaueHus. Cuna CONPOTHUBIEHUS
JIBUKEHUIO (KUIKOE TpeHue). J[BIKeHne ¢ CONPOTUBIICHHUE BSI3KOM Cpebl.
Jlabopamopnwvie pabomoi:
JLp. Ne 2. Onipenenenne ko3P duiinenTa TpeHUS -CKOTbKEHUS.
Bnok 4. Cuabl ynpyroctu
3akon ['yka, 3akon Kynona. Yopyras cuna, e€ npupona. Bunbsr negopmarimid.
Bnok5. Cuiibl HATSIKEHUSA
Cunel HaTsDkennd. bioku. Pemenue 3agauy.
bnok 6. HennepuuajibHble CHCTEMBI 0TCUETA
Heunepuuanbsusie cuctemsl orcuera. Cuiibl uHepuuu. LleHTpoOexxHas cuiia. DKBUBAIEHTHOCTh
CHJI MHEpLMH U cull TssroteHus. Llentpobexnas cuna nnepruu. Cunna Kopuommuca.
KonTpoJsbHasi pa6oTa mo teme Ne2,

TEMA 3.3AKOHbI COXPAHEHUSA B MEXAHUKE
bnok 1. Umnyabc. 3aK0H COXpaHeHHS HMITYJIbCA
Hmnynbe MaTepuagbHONM TOYKM M CHCTEMBI T€l. 3aKOH M3MEHEHUS U COXPAaHEHHs HMITYJIbCA.
3anuch BToporo 3akoHa HeroToHa uepes uMmnyiibe. PeakTuBHOE IBU)KEHUE
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bnoxk?2. Hentp macc. Teopema o neHTpe Mmacc

[Tonsitue «lentp mace». Teopema o nentpe macc. Cucrema orcuera 1neHTpa macc. OCHOBHOE
YpaBHEHUE JTMHAMUKHU BpalIaTEIIbHOTO JABUKEHUS TBEPJOTO Teja. 3aKOH COXPAHEHUs MOMEHTa
uMIysbca. Pemenue 3angad.

bnok3. dueprusi. 3aKoH cOXpaHeHUsI JHEPTUH

PaGora cunbl, TeopemMa 00 M3MEHEHUM KHHETHUYECKOW sSHepruu. CKalspHOE MPOHU3BEACHHE
BeKTOpOB. MomHocTh. Kunernueckas sHeprus. [loTeHuunansHas sHeprus. 3aKOH COXpPaHEHUs
MeXxaHudeckor oSHepruu. lloreHunanbHbie cwibl. [lOTEHUMANBHOCTH  CHUJIBI  TSYKECTH,
KYJIOHOBCKOM cuiibl. OTHOPOJIHOE U CTallMOHAPHOE CHIJIOBOE IT0JIE — M0JI€ MOTEHIUATbHBIX CHUII.
Jlabopamopnvie pabomul:

JLp. Ne 3. UccnenoBanue 3aKko0Ha COXpPaHEHHUsI UMITYJIbCa U SHEPIUH.

KontpoabsHasi padora no teme Ne3.

TEMA 4. CTATUKA
bnox 1. Cratuka
VYcioBust paBHOBecHs TBepAOro Ttena. MomeHt cuibl. LleHTp TsbkecTtu. Buabl paBHOBecwus.
Crartuka npu JEeWCTBUM HENapaUIeIbHbIX CHJI, YCIOBUE OTCYTCTBHS BpallleHus Teina. Meton
BUPTYaJIbHBIX TIEPEMEIIICHHI.
KonTpoJsibHasi pa6ora no teme 1o reme Ned.

KYPCOBOM 9K3AMEH 3A 9 KJIACC.

10 KJTACC

[64 uaca, 2 yaca B HeneJI0]

TEMA 1. OCHOBHBIE [TOJIOKEHUS MKT.
YPABHEHHUE COCTOAHUSA UJEAJIBHOI'O I'A3A.
I'A30BBIE 3AKOHBI
bnok 1. OcnoBuble nogaoxenuss MKT
CrpoeHue ra3o00pa3HbIX, XKUAKUX W TBEPAbIX Teld. MONEKyIsIpHO-KMHETHYECKasi Teopus,
ocHoBHble nosiokeHnst MKT. Dkcnepumentanbble gokazatenbetBa MKT. Macmitab BenuuuH:
pa3Mepsl, Macca, MPOMEXYTKH, KOHLEHTpauus Mosekyld. CTeneHb CBOOOJbI MOJEKYJIBL.
AbcomoTHas mkana remnepatyp. Apyrue mkansl. Tepmomerpsl. Mosb. [Toctostnaas ABoraapo.
BpoynoBckoe nBuwkenue.bapomerpudeckas dopmyna. Cxopoctu mojiekyn. JlinHa ¢cBOOOTHOTO
npobera. Yactora croskHOBeHUil.SBieHus mnepenoca. [lepeHoc Teruia: TEIIONPOBOAHOCTD,
KOHBeKIMs, n3nydenue. [lonstue o auddy3un u BI3KOCTH.
bnok 2. UneanbHblii ra3. YpaBHeHue cocTosinus. ['a3oBble 3aK0HBI
Mopenp wunpeanpHOro raza. CBs3b MEXIYy JAABICHUEM U CPEIHEH KUHETUYECKOM HHEpruen
TEIUIOBOTO JIBKEHUS MOJIEKYJ HJEAIbHOro rasa. [loHsATHE TepMOAMHAMHYECKON CHUCTEMBI.
Makpo- u MukpococTosiHusl. TepMoJuHaMUUECKHEe ITapaMeTpbl CUCTEMBbI. Y paBHEHHE COCTOSHUS
uaeanpHoro rasa. l'azoBelii Tepmomerp. lIpuMeHeHne ra3oB B TEXHHKE. 1'a30Bble 3aKOHBI.
[TapunansHoe naBnenue. 3akoH JlanbToHa. CMecH pa3IuyHBIX Ia30B.
Jlabopamopnwvie pabomoi:
JLp. Ne 1. M3yuenue 3akona boitnst —-Mapuorra.
KontpoabHast padora mo teme Nel.

TEMA 2. HACBIIIIEHHBIN ITAP, BJIAXKHOCTD
bnok 1. HacpllieHHBbIH Map, BJAKHOCTH
Hacplmiennslii, HeHachleHHBIH nap. M3oTepmbl peanbHOro rasa.BrmaxHocTs. AOcomioTHast u
OTHOCHUTEIIbHAS BIAKHOCTbD.

KontpoabHasi padora mo teme Ne2.
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TEMA 3. TEPMOJUHAMUKA
bnok 1. IlepBoe HaYaJI0 TEPMOAUHAMHKH
Pabora raza. Buyrpennss sneprus. IlepBoe Hauano tepmoguHamuku. Kiaccuueckue OIBITHI.
OYHKIUH COCTOSAHUA U QYHKIIMH Mpoliecca. AHAINU3 U30IMPOLIECCOB.
Anmnabaruyeckuii mporecc. Pacmmpenne rasa B mycrory. TemoemMkocTs. 3aBUCUMOCTh OT BUAA
nporuecca. TernaoeMKOoCTb ra3oB.
bnok 2. TensoBbie Mamuabl, KIT/] nukiaos
OOpatumbie U HeoOpaTuMble Tpolecchl. BTopoe Hawanmo tepmoauHamuku. DOpMyIHpOBKU
Knaysnyca u Tomcona. TernoBsie Mamuabl. Koadduuuent nonesnoro aeicteus. Lukn Kapno.
Teopema Kapno. Beisog KII/I nukina Kapuo. XonoauibHasi MalvHa.
Jlabopamopnvie pabomul:
JLp. Ne 2. N3yuenue paboThI XOIOIUIBHUKA.
KontpoabHnasi padora mo teme Ne3.

TEMA 4. MEXAHUYECKHE CBOMCTBA TBEPIBIX TEJI
bnok 1. Mexanudeckue CBOMCTBA TBEPAbIX TeJl
Mexanuueckue cBoicTBa TBEpAbIX Tel. HanpsbkeHue, oTHOcUTEeNbHOE yaauHeHue. 3akoH ['yka,
Moayib FOnra
KoutpoabHnas padora no teme Ne4.

TEMADS. QJIEKTPOCTATUKA
bnok 1. 3akon Kynona
DNEeKTPUUECKUN 3aps] U 3JEMEHTApHbIE YacTULIbl. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOro 3apsiia.
3akon Kynona. Dnekrpudeckoe moine. 3akoH Kynona. OnbiTHRIe 000cHOBaHUs 3akoHa KynoHa.
brok 2. HanpsizkeHHOCTD 3J1eKTPHYECKOro MoJisl, TIPUHIUI CyNepno3uInu
DnekTpuueckoe nosie. HanpsbkeHHOCTh anekTpocTatudeckoro noss. [IpuHnun cynepno3uuuu.
OnexkTpuueckuit numnoisb. [lone numors.
Bnok 3. Ilorenuuaj. PaGora B 3j1eKTpUYecKOM noJie
[ToTeHIMaIbHOCTD 3JEKTpPOCTaTUUECKOTO nosid. [loTeHIanpHas sHeprus 3apsa/a B 0OJHOPOIHOM
ANEKTpUUecKoM mose. [loTeHnuan a3nekTpocTaTHuecKoro Mnojisi U pa3HOCTh NOTEHIUANOB. CBS3b
MEX/1y Halps>KEHHOCTHIO 3JIEKTPOCTATUYECKOTO IMOJS U Pa3HOCThIO MoTeHIuanoB. PaboTa cun
anektpuueckoro mnons. Ilorenmman. Ilorenuman mnons TtodeuHoro 3apsiaa. Cyneprno3unus
noreHuuanoB. CBsA3b NOTEHIMAda W  HampsbkeHHOCTH 1nojis. CuioBble JTUHUM U
HKBUITOTEHIMANLHBIE MOBEPXHOCTU. PaboTa B 3IEKTpHUYECKOM TOJIE.
Jlabopamopusie pabomul:
JLp. Ne 3. N3yueHue 31eKTpOoCTaTUUECKOTO MOJISI.
bnok4. IIpoBOAHMKH B 3JIEKTPOCTATHYECKOM HoJ1e. 3apsiskeHHbIe cdepbl, ApPbI
CBobGoxnble HocutTenu 3apsia. OrpaHudyeHHEe TOBEPXHOCTBIO Teja. ODIEKTPOCTaTHdecKas
uHAykuus. [loxe u 3apsapl BHYTpU U Ha MIOBEPXHOCTU MPOBOJHUKA. 3a3eMiIeHHE. DKPaHUPOBKA.
[Tons ¥ MOTEHIMATBI CUCTEM, OONAMAIOIIMX CHMMETpPUEH: 3apsHKEHHOU cepbl, OJHOPOIHOTO
nrapa, npsiMoii, MI0CKOCTH, Maphl MIOCKOCTEH.
bnok5. [In3J1eKTPUKH B 3J1eKTPOCTATHYECKOM T0J1e
[Toste mpu HaNMUUUM JUAIEKTpHKA. J{U3aeKkTpuyueckas NpoHuaeMocTb. [losipHble TUAIEKTPUKH.
Henonsipabie 1u3neKTPUKH.
KonTpoJsbHas pabora mo teme Ne5.

TEMAG. QJIEKTPUYECKASA EMKOCTb, KOHAEHCATOPBI.
IHEPT'UA QI EKTPUYECKOI'O ITOJIA
bnok 1. JnekTpudeckass eMKOCTb, KOHJAEHCATOPbI. JHEPIUs JJIEKTPHUUYECKOI0 MOJIs
[lonsiTue «dnEeKTpUUECKass €MKOCTb». EMKOCTh yEeIMHEHHOrO MpoBOJAHUKA. CHCTEMBI
3apsKEHHBIX MIIOCKOCcTel. EMKOCTh MIIOCKOTro KOHAeHcaTopa. PasnuyHble THUIBI KOHEHCATOPOB.
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CoenvHeHus KOHJIEHCATOpoB. PacyeThl 3apsAoB, HaNpsOKEHUM Ha KOHJIEHCAaTOpax B
ycraHoBuBIeMcs pexuMme. Ilepexomubie mporecchl B RC-memsix. XapakTepHble BpeMeHa
MPOLIECCOB.  DHEPrusl 3apsHKEHHOTO  KOHJIEHCATOpa. OHEPrus  SJIEKTPUUECKOro  MOJIS.
[Tpumenenus konaeHcaropoB. Padbora ucrounukos. Beigenenue temna B KC-uensx.
KoutpoJsbHas padora no teme Ne6

TEMA7. HIOCTOSIHHBIA TOK
bnox 1. IlocTossHHBIN TOK
3akon Oma ans yuactka nenu. CoenvHeHue MPOBOAHMKOB. PaboTa B 1enmu 37IeKTPHUUECKOro
Toka. 3akoH JDkoyns-Jlenna. MacmtaObbl BenuuuH. 3apsaka  akkymysaropa. Dopmyssi
MOIIHOCTH aJiekTpudyeckoro Toka. JJIC. 3akon Owma nis nmojgHodM wnenu. 3akoH Oma B
UHTETPaIbHON (opMme. Y CIoBus moanepxKanus nekTpuaeckoro toka B nenu. IJC. CtopoHHue
cuibl. Llenb npu HaTUYMK UCTOYHUKA TOKa. BUIBI BOJIBT-aMIIEPHBIX XapaKTEPUCTHUK.
Jlabopamopusie pabomul:
JLp. Ne 4. TIpoBepka 3akoHa Oma.
JLp. Ne 5. [TapannenbHOE U MOCAENO0BATEIBHOE COCIUHEHUE ITPOBOJHUKOB.
KonTpoJsbHas paGora mo teme Ne/.

KYPCOBOM 9K3AMEH 3A 10 KJIACC.

11 KITIACC

[64 uaca, 2 yaca B HexeaI0]

TEMA 1. IOCTOSAHHOE MATHUTHOE I10JIE.
MAT'HUTHOE ITOJIE IOCTOAHHOI'O TOKA.
CHUJIbI B MATHUTHOM IOJIE

bnok 1. Cuna Ammnepa
B3aumoneiictue npoBoaoB ¢ Tokamu. OnbIT Opcrena. Cuna Ammnepa. [lpasuso neBoit pyku s
cuiiel Amnepa. CuioBasi XapakTepUCTHKAa MarHUTHOTO TOJISL - BEKTOP MarHUTHOM MHAYKUUH B.
IIpaBuno mpaBoro BuHTa. [lanpBaHoMeTp. PamMka ¢ TOKOM B MAarHAUTHOM  IIOJIE.
DJeKTpOIBUTATENb.
Jlabopamopusie pabomul:
JLp. Ne 1. DnexTpon3mepuTenbHble TPUOOPHI.
bnok 2. Cuna Jlopenna
JlelicTBuEe MarHUTHOTO MOJIS Ha ABMOKYyIIMecs 3apsaasl. Cuna Jlopenna. [IpaBuiio iaeBoit pyku s
cuibl Jlopenna. PaGota cumel Jlopennia. JIBuxeHue 3apsyia B OJHOPOJHOM MarHUTHOM IIOJIE.
JIBI>KeHME 3apsA10B B CKPEIIEHHBIX MOJISX.
Jlabopamopuvie pabomul:
JLp. Ne 2. Uzydenue 31eKTpoHHOTO ocuuiuiorpada.
bnok 3. 3akon buo-Caapa-Jlannaca
MarunutHoe mnone Toka. OmpeneneHue HampaBiieHHs BekTopa B mpsmoro Toka, 3akoH buo-
Cagsapa-Jlamaca.
bnoxk 4. Marnerusm B BemecTBe. /lna- u napamarieruzm. @eppomMarHeTusm
MarHuTHbIe MOMEHTHI DJIEKTPOHOB M aTOMOB, ATOM B MarHHTHOM Iojie. MarHUTHOE ToJie B
BemiecTBe. OCHOBHBIE OTJIMYMS MATHUTHBIX CBOUCTB (peppoMarHeTHKoOB. JJoMeHHas CTPYKTYypa.
KontpoabHas padora no teme Nel.

TEMA 2. IBJJEHUE 3JIEKTPOMATHUTHOM WHAYKIIUA
bnok 1. 3akon 3.M.U. IIpasuio Jlenna
BexTtop MarHMTHOM MHIYKLIHMH, TPOHU3BIBAIOIIMN 3aMKHYTBIM KOHTYp. YTO0JI MeXay BekTopoMm B

Y HOpMaJibIO K KOHTYpY. I1oTok BekTopa B.
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3aKOH JJIEKTPOMAarHUTHOM WHAYKUWU, npaBuio Jlenma, TpaktoBku ®apanes m Makcsemna.
MarnuTo-3nekTpudeckas UHAyKLuus, I eneparopsl.

bnok 2. SIBjienne caMOMHIYKIMHU
[Tone conenounna ¢ TokoM. MHIYKTUBHOCTh. DHEPrus MarHuTHOro noJjist. 9JIC caMOMHIyKIIMK
KontpoabHasi padora mo teme Ne2.

TEMA 3. MEXAHUYECKHUE KOJIEBAHUSA U BOJIHbI
bnok 1. Mexann4yeckue KoJie0aHus ¥ BOJIHBI
['apmonmnueckue kojeOaHMs. AMIUIMTYAA, NEpUOJ, 4yacToTa W (asza koiebanwil. Mx pous.
KunemaTtuka xone6anuii. JHeprus KojaeOaHmid.
Mexanuueckue kosnebanus. CBoOomubie kojeOanus. Ilpumepsl mpocTedmmx KoneGaTeabHBIX
CHCTEM: TapMOHHUYECKUI OCLIMIUIATOP; MaTeMaTHYECKUI MasTHUK; PU3NUECKUI MasTHUK.
BoinyxxneHnsie konebanus. Yuer 3aTyxanus. PesoHanc.
Mexanunueckas BojiHa. [IpoonpHble 1 nonepeyHsle BoaHbl. CTos4as BOJIHA. 3BYK.
KontpoabHnasi padora mo teme Ne3.

TEMA 4. 9JIEKTPOMAT'HUTHBIE KOJIEBAHUS.
NEPEMEHHBIN TOK

bnok 1. F'apmoHuyeckne KoJjie0aHus B K0J1e0aTeJbHOM KOHTYpe
Onektpuueckue konebanus. CBoOoaHble KosebaHUs B KoiebarenbHOM KoHType. Popmyna
Tomcona. [leproa cBOOOIHBIX SJIEKTPUIECKUX KOTCOAHHH.
bnok 2. Boiny:KIeHHbIE 3JIeKTPOMATHUTHBIE KOJIe0aHus
Boinyxknennsie kosneOanus. Pe3onanc TokoB. IlepemeHHbIN a3nexTpuueckuidTok. Ilomyuenue,
uzMepenue, s¢p¢exTuBHble 3HaueHHA. (Da30Bble COOTHOIIEHUS B LENH IEPEMEHHOIro TOKa,
PEAKTHUBHBIE CONPOTUBIICHUS, UMIIEaHC. Pe30HaHC TOKOB M pe30HaHC HampsokeHud. Llenum c
HEJIMHEWHBIMM JJIEMEHTaMU. AKTUBHOE CONPOTUBJICHHE, €EMKOCTb M HMHIYKTMBHOCTb B LENH
MEPEMEHHOT0 TOKa MOIIHOCTH B LI€TIM IEPEMEHHOr0 TOKa. Pe30HaHC B 3JIEKTPUUYECKOI LIETIH.
KontpoabHast padora mo teme Ne4.

TEMA 5. OIITUKA
bnok 1.I'eomeTpuyeckasi onTuka
Hcropust Bompoca o mpupoxe cBera. [IpsMonMHEHHOE pacnpoCTpaHEHUE CBeTa. 3aKOHBI
F€OMETPUUECKON ONTHUKH. ODIIEMEHTApHBIE ONTHYECKHE CHCTEMBI: 3€pKaia, IPHU3MBI, JHH3BL
OnTuueckas cuna auH3bl. @opMyita TOHKOM IuH3BL. [TocTpoeHne n300paxeHui.
Jlabopamopusie pabomul:
JLp. Ne 3. Onpenenenue moxkazaTesns MPeIOMICHHS CTEKIIA.
JL.p. Ne 4. Ontuueckuie npuodopsl.
bnok 2. BoiinoBasi onTuka. MHTepdepeHnns ceera
WnTepdepenius ceera. YcinoBue korepeHTHOCTU. OnbiT FOHTa. UHTEpPepomerp MaiikenbcoHa.
Wutepdepeniysi B TOHKMX IUJIeHKax. VHTepdepeHIMs OT JBYX TOYEYHBIX HCTOYHHMKOB.
[IpocBeTiieHNE ONTUKMU.
Jlabopamopnvie pabomoi:
JLp. Ne 5. U3yuyenue nunrepepeHiuu cBeTa.
bnok 3. ludpaxuus cBera
Hudpaxkmus ceera. dudpakuus Ppenens. Judpakuuss HA OTBEpCTUM U Ha JUCKE. 3OHHAas
IUIacTHHKA. Vcronb30BaHMe BEKTOPHBIX JAuarpaMMm st pacdera audpakuud. Judpakius
Opaynrodpepa dudpakmus ©Ha npsMmoyronbHoW menu. [udpakmms wHa N 1emsx.
JudpakumonHas pemerka.
Jlabopamopuvie pabomul:
JLp. Ne 6. Uzyuenue nudpakuuu cBera.
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Bbnok 4. B3zauMopaeiicTBHe CBeTa ¢ BeIeCTBOM

B3anmopenicTBue cBera ¢ BelecTBOM ECTECTBEHHBIM M MOJSIPU30BaHHBIN CBET. llossapusanus
cBeTa Ipu oOTpaxeHuu. 3akoH bprocrepa. [IBoitHoe mnydenpenomieHue. Jlucnepcusi cBera.
Paccesnue csera. Ilornomenue caera.

Jlabopamopuvie pabomul:

JL.p. Ne 7. I3y4yenue noasspuzanuy CBeTa.

JLp. Ne 8. HabGnroeHue sSBICHUS MMOJTHOTO BHYTPEHHETO OTPAKCHHUS.

KonTposbHasi pabora mo teme Ned.

HUTOI'OBBIN DK3AMEH 3A 11 KJIACC.
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Kanennapublii yueOHbIi I1aH

7 kiacc 8 kiracc 9 kJace 10 knace 11 knace
KYPCBI 2 yaca B HeJeJII0 _ 2 yaca B HeJeJII0 _ 2 yaca B HeIeJII0 _ 2 yaca B HeJIeJI0 _ 2 yaca B HeJeJaI0 _
9 = a = -3 = a . 2 = o = = = a e 2 = a =
BBEJIEHUE
MEXAHUKA 46 | 11 6 63 50 6 6 62 5 1 6 5 1
MOJIEKYPSIPHAS
OU3UKA U 18 6 1 25 13 5 3 21
TEPMOJIUHAMHUKA
SJEKTPUYECTBO U
MATHETH3M 13 8 1 22 28 3 4 35 | 28 4 3
OIITUKA 10 5 1 16 12 8 1
KYPCOBOM YK3AMEH 1 1 1 1 2 2 2 2 2
HUTOTO 47 | 11 6 64 | 42 | 19 3 64 | 52 6 6 64 | 46 | 10 8 64 | 47 | 12 5




3 OPTAHU3ALHUOHHO-NTEJATI'OI'MYECKHE YCJIOBUA
PEAJIM3ALIMU TPOTPAMMBbI

DopMBbI U PEKUM 3aAHATUI

3aHATHA TpoBOIATCS MO 2 dYaca | pa3 B Hemenmo B Ipymax,
c(hOpMHUPOBAHHBIX 110 BO3PACTHOMY NPHUHIMMIY. KOTHYECTBO yUaCTHUKOB B TpyMIIE
10 15 genosek. [Ipu popMupoBaHuU rpyIin YUYUTHIBAIOTCA PE3yJIbTAThl OJIUMITHA/,
HK3aMEHOB U COOECeIOBaHUS.

3aHATUS  TPOBOAATCS B (OpME TEOPETHUYECKUX, MPAKTUYECKUX U
WHIUBUIYAIbHBIX ~ 3aHATUM W KOHCYJbTAallMK  (MPOEKTHAst JIESITENIbHOCTD,
MOATOTOBKA K OJIMMIIAA/IaM, KOH(EPEHIIHIM).

[IpakTUKO-OpHUEHTUPOBAHHAST YacTh MPOTPaMMbl peau3yeTrcss 3a CYeT
MPOBEJCHUS MPAKTUYECKUX PaOO0T. YUUTEIh CAMOCTOSTENILHO pacipeesieT 4achl
Ha MPaKTUYEeCKUE pabOThl B 3aBUCKUMOCTU OT OCOOCHHOCTEH TPyMIIHI.

[IpakTuyeckue 3aHITUS TPOXOIAT B PopmMe J1abOpaTOPHBIX MPAKTUKYMOB U
MPAKTUKYMOB I10 PEIICHUIO 3aa4.

JlabopaTopHBIi MPAKTUKYM IO KaXKJIOM TEeME COCTOUT W3 HECKOJBbKUX
nabopaTopHbiXx pabor.Ilo HEKOTOphIM TeMaM B 3aBUCMMOCTH OT MaTepUajbHO-
TEXHUYECKOTO oOecredyeHus: Jiabopatopuu jJabopaTOpHbIE padOThHI, BXOSIINE B
KQKJIBIM TAOOpAaTOPHBIN MPAKTUKYM, MEAaror BHIOMPAET CAMOCTOSITEIBHO, UCXOS
U3 MPEJUIOKEHHBIX B paboueit mporpaMme.

METOANYECKOE OBECIIEHEHHUE ITPOT'PAMMbI
MeToauveckue peKOMEHIALMHU 110 BLINOJHEHHUIO JIA00PATOPHBIX PadoT

NHCcTpyKIus 10 NPOBEICHUIO 3aHATHI B y4eOHBIX J1a00paTOpHUsAX

[lepen BbIMoNIHEHUEM JTaOOPATOPHBIX PAOOT BCE ydaIUECs JOJIKHBI POUTH
MHCTPYKTaX IO TEXHUKE O€30MacHOCTH W pacHucarbcs B KypHaJle MHCTPYKTaXKa
TEXHUKH 0€30IaCHOCTH.

IHoaroroBka Kk 1a00paTOPHBIM 3aHATHAM

[ToaroToBka Kk paboTe MPOBOAUTCS B Yachl CAaMOCTOSITENbHOU paboThl. [Ipu
MOJATOTOBKE HY>KHO MCHOJB30BaTh ONMUCAaHUE padOT U JUTEPATYpY. 3aJaHus IS
BBITIOJIHEHUS JTAOOPATOPHBIX pabOT pa3atoTcs Ha OTJAEIBHBIX JIUCTOUYKAX (YCIIOBUE
MOXHO BKJIEUTh B TeTpajb, HO B JIIOOOM ciy4yae TpeOyeTcs KpaTkas 3amluch
JAHHBIX 3a7aud npu odopmieHuH pabdoThl). B  KoHIE omnucaHusi Kaxaon
nabopaTopHOil paboThl B MOMONIL JUJIi MOJATOTOBKM YyKa3aHa JIATEpaTypa,
HeoOxoauMasi Jisl M3y4eHHUs! TaHHOTO (PU3UYECKOro SIBICHUS WIIM 3aKOHA, a TAKKe
BOIIPOCHI s caMOKOHTpouist. Ha BeinmonHeHue 1abopaTopHOil paboThl OTBOAMUTCS
OIPENIEIIEHHOE BPEMSI.

Opranusanms y4e0HOro npouecca B J1a00paTopuu

Jlyis BBIMONHEHUS J1a0OpaTOPHBIX PaOOT HCIONB3YETCS CleluaibHas TeTpaab —
7a00paTOpPHBI KypHall, B KOTOPBIA 3aHOCATCS BCE PE3YJIbTATHl M3MEPEHUH,
pacueTsl, Tpaduku U (QUKCUPYIOTCS BCE CYIIECTBEHHbIE MOMEHTHI, CBSI3aHHBIE C



npoBefeHeM u3MepeHuil. JlabopaTopHbIil KypHall BEAETCA OTIAEIBHO U CHAETCA
Ha npoBepky. OOydaromuics HMEET BO3MOXKHOCTb, I0JIydas IPOBEPEHHBIH
JKypHAaJl, HECKOJIBKO pa3 3a OTBEJACHHOE BPEMS IOIIBITATHCS UCIIPABUTH YKA3aHHbIE
OLIMOKHU.

K pabGore B naboparopuu AONMYyCKAalOTCSA Yydalluecs, KOTOpPbIE HMEIOT
71a00paTOPHBIN KypHaJ, MOATOTOBICHHBIA K padoTe, U3yUUIN ONMUCAaHUE PaOOTHI,
UMEIOT MPECTABIECHUE O TOM, YTO M KaKUM METOJOM TpeOyeTCsl U3MEpPUTh, Kak
yCcTpoeHa U paboTaeT yCTaHOBKA.

IIpoBenenue 1adopaTopHoOil padoThI

Brimonnenune nabopatopHoil paboThl HAUMHAETCS C M3y4YeHHUs NMPUOOPOB U
YCTaHOBKH, OCHOB UX paOoThl. B 1abopatopHOM XypHajie, B MOJATOTOBJIEHHYIO
tabmuiy «IIpubopel u 00OpyIOBaHME», HEOOXOIUMO 3alucaTh TEXHUYECKHE
XapaKTePUCTUKU NpUOOpPOB: Tpelenbl H3MEpPEHUs, ILEeHY JCJICHUs IIKajbl,
MOTPENTHOCTD MPUOOpa (KIacc ero TOYHOCTH), PEKUM €0 padOoThI U T.I.

W3mepenust JOJKHBI MPOBOJUTHCS AKKypaTHO M C COOJIOACHUEM IPaBUIl
TeXHUKH Oe3omacHocTu. [locie mnpoBeaeHHs H3MEPEHHM SKCIIEPUMEHTAJIbHBIC
JaHHbIE, MOJyYEHHBIE B XOJE€ BBINOJIHEHUS PaOOThI, TOJKHBI ObITh MOJIUCAHbBI
npernojasareyieM, BeAyluM 3aHiaTHe. [0 OKOHYaHMM BCeX M3MEpPEHUI
IIPOU3BOJSATCS PacyeThl 3HAYEHWM MCKOMBIX BEIMYHMH, KOCBEHHBIX W3MEpPEHUH,
MNOTPENIHOCTEN MPSMBIX M KOCBEHHBIX H3MEPEHMI, HUCHOJB3YIOTCS MpPU 3TOM
npaBuia OKpyTJieHUs U cTpoArca rpapuku. [locTpoeHHble rpaduKu BKIECUBAIOTCS
B jabopaTopHbli KypHaid. Bce mnOpoMexyTodHble pacueThl JIeNIaloTCsi B
nabopaTopHOM XKypHaje. Bce 3amucu B KypHaje JenaroTcs MAapUKOBOM PYUYKOM.
CxeMbl, pUCYHKH U rpaMKH BBIMOIHSAIOTCS KapaHaamoM. ['paduKku BBITOIHSAIOTCS
Ha MUJUTMMETPOBOM Oymare. B koHIe paboThl yyaluiicss JOJKEH HAIMCATh BHIBOJ
U claTh JIaDOpaTOpHBIA >KypHaJl MPENoJaBaTeo A 3alUThl J1abopaTOpHOU
paboTHI.

3ammuTa 1a00paTOpPHBIX padoT

K 3ammre nabopaTtopHoit pabOThI JOMYCKACTCs YUaIIHICs, €CIIH:

® MPEIOCTABUII MOJHOCTHIO O(POPMIICHHYIO JIaOOpaTOPHYIO paboTYy;

® 3HAaeT HEOOXOIUMBII TEOPETUUECKUI MaTEepHaL;

e yMEEeT KpaTKO paccka3arb O COACPNKAHUU MPOBEAEHHOTO UM
AKCIIEPUMEHTa U 000CHOBAThH BHIBOJIBI;

® 3HATh THUIBl W BHUJBI MOTPENTHOCTEH, MpaBUja pacdeTa MNPSIMBIX U
KOCBEHHBIX M3MEPEHMM, TMPOU3BOAUTH BBIYUCICHUS TMOTPEIIHOCTEH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

® yMeThb CTPOUTh TrpadUKd C YYETOM IMOTPEIIHOCTE U 3aluChiBaTh
pe3yabTaThl U3MEPEHUM.
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0.®. Kabapaun. — M.: 2011 u np. — 431 c.
12. CagenweB, 1.B. Kypc obmeit pusuku. B 3 Tomax. Tom 1. Mexanuka. MonekynspHas

¢uzuka: yueOHoe nocodue / 1. B. CasenbeB. 5-e uzn., nepepad. u jnon. —CII0.: Jlans, 2006. —
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13.  CagenbeB, U.B. Kypc o6meit puszuku. B 3 Tomax. Tom 2. DneKTpuyecTBO U MarHeTU3M.
Boansl. Ontuka: yuedbnoe nocodue/ U. B. Casense. —CII6.: Jlanb, 2006. — 500 c.
14. Cagennes, 1.B. Kypc obmeit pusuku. B 3 tomax. Tom 3. KBanToBast ontuka. AToMHas
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5 OHEHOYHBIE MATEPHUAJIBI
IlepeyeHb BONPOCOB K KYPCOBOMY IK3aMeHY
7 kJiaace

1.Bzaumogpeiictue ten. UneptHocTs. Macca. Enununst usmepenust Maccbl. O0beM Tell.
2.IlnotHocth. M3MepeHne Macchl Tesla Ha Becax. Pacdyer macchl U oObeMa IO €ro IJIOTHOCTH.
Pacuer niotHoCcTH TEna.
3.Mexanunueckoe apuwxkenue. [locrynarensHoe npuxenue. PaBHomepHoe nBmxeHue. BektopHoe
Y KOOPAMHATHOE ONMCAHME IT0JIOKEHUS Tella B IPOCTPAHCTBE.
4 Ilonartue o panuyc-BekTope. PaBHOMepHOe M HepaBHOMEpHOe IBIKeHHe. llepemereHue.
Tpaekropust. [Ipoinennsiii myTb. CKOPOCTh: CpelHss, CPEAHENYTEBAsl, MTHOBEHHASI.
5.0THOCHUTENBHOCTD ABMKEHUS. CHcTeMa 0TcueTa.3aKOH CIIOKEHHS CKOPOCTEH.
6.Bzaumoneiicreue ten. Unepuus. [onstue «Cuna». Buasl cuit. unamometp. CroxkeHHne IBYX
CHJI, HAIIPABJICHHBIX 110 OJHOM MPSAMOM.
7. Cunbl B IpUpo/ie: BEC Tella, CUJIa YIIPYroCcTH, CUIIa TPEHHUS.
8. SIBnenue tarorenus. Cuna TsoxecTd. CBsi3b MEKAY CUIION TSDKECTH U MAacCOM Tea.
9./laBnenue raza. Mzsmepenne aTMOC(hEpHOTO JaBICHUS
10. Cunsl peakiuu. Bec. Cuna peakiyu onopsl. Cria HaTSDKEHUS] HUTH.
11. [Ipocteie Mexanu3Mmel: Poryar. binoku. Haknonnas minockocts. KIT/L Mexanu3mos.
12. PaBHoBecue cui Ha pbryare. MoMeHT cuiibl. [IpaBuiio MOMEHTOB. Poluaru B TeXHUKE, OBITY U
npupoze. [IpumeHenne 3aKkoHa paBHOBECHSI pplyara K 0JI0KY.
13. PaBeHcTtBO pa0OT npU MCIOJB30BAaHUM HPOCTHIX MEXAHU3MOB. «30JI0TOE IPABUIION»
MeXaHuKd. PaBHOBeCHE TEN C 3aKPENIEHHON OChIO BpALICHUS.
14. JlaBnenue. Enununa wusmepenus. IlpuGopsr st u3mepenus pgasiaeHus. CrocoOsl
yBEJIMUYEHUS U YMEHbIIEHUs JaBieHus. Bec Bozayxa. Bo3aymHas obonouka.
15. ATmocdepHoe naBneHre Ha pa3anuHbIX BeicoTax. OnbiT Toppuuennu. bapomerp-anepoun.
16. l'mppocratudeckoe aapienHue. 3akoH [lackams. [ToprmHeBol ®)uAKOCTHBIA Hacoc. [lepenada
JIaBJICHUSI TBEPABIMU TEJIAMU, )KUJKOCTSIMH, Fa3aMHU.
17. JleficTBue *KHIKOCTH U ra3a Ha IOTPY)KEHHOE B HUX Teslo. PacueTr gaBiieHUs KUIAKOCTU Ha
JTHO M CTeHKH cocyaa. Coolaronume cocy/sl.
18. TlopurHeBo# >XKHIKOCTHBIA Hacoc. OmnpenereHue, YCTPOMCTBO W padoTa TUIPABINICCKOTO
npecca. O61acTb NPUMEHEHHSI THJIPABIMYECKOT0 Mpecca.
19. BertankuBaromas cuia. 3akoH Apxumena. Bec Tena B )KUAKOCTH. Y CIIOBHE TUTaBaHUS TEJl.
ITnaBanue cynos. Bo3gyxomnaBaHue.
20. Mexanundeckas padota. Equauist pabotel. MomHOCTh. EquHUIBI MOITHOCTH. MOIITHOCTH
IIPY PaBHOMEPHOM JIBUKECHHH.
21. lonsarue «OHeprus». Kunerndeckas sueprus. [loTeHnanpHas SHeprusl. 3aKOH COXpaHSHHUs
MeXaHU4YecKoH 3Hepruu. IloreHnmanbHas sHEprus Tena, Ha KOTOpoe JENHCTBYET CUIIA TAKECTH.
[ToreHunanbHas SHEPTUS MPYKUHBL.

8 kiracc
1.I'unoTe3a 0 JUCKPETHOM CTPOCHMM BelecTBa. Monekyinabsl. HempepblBHOCTE U XaOTHYHOCTD
JBIDKEHUS yacTull BemecTsa. uddysus. bpoyHoBckoe ABHKeHHE.
2.Mogenu Tasa, KHIKOCTH W TBEPIOTO Tena. B3amMoneiicTBue yacTull BemiecTBa. B3ammuoe
IPUTSDKEHUE U OTTAJIKMBAHUE MOJIEKYI. TPH COCTOSIHUS BELIECTBA.
3.Buytpennsis sHeprus. Temmeparypa. TerutoBoe pacmmpenue Ten. CBs3b TeMmepaTypbl
BEIIIECTBA C XaOTUYECKUM JBIKEHHEM ero yacTull. CriocoObl N3MEHEHHs BHYTPEHHEH SHEepruu.
4 KomnuectBo TemioThl. Terutonepenada. HeoOpaTtuMocTh mporecca Terutonepenayu. Bumb
TEIUIONEPEIaut: TEMJIONPOBOJHOCTh, KOHBEKIUS, TEINIOBOE U3ITyUEHHE.
5.HarpeBanue u oxnaxaeHue. Y ieiabHas TeIJIOEMKOCTh. Y paBHEHHE TEIUIOBOTO OajaHca
6.0a3oBble mepexonbl. 3aKOH COXPaHEHUs SHEprMH B TEIUIOBBIX Mporeccax. [lnaBneHue u
KpUCTalu3anus. Y aenbHas Temora miasneHus. ['paduk rmiaBieHus U OTBEpAEBaHHU.
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7.Ilpeobpa3oBanue 3HEPrUM MPU U3MEHEHMSIX arperaTHOro COCTOsHUS BemiecTBa. Mcnapenue u
KOHJEHCAalMsA. YJenpHas TeIuloTa TmapooOpa3oBaHuss M KoHAeHcanuu. [locTosHCTBO
TEMIIepaTypbl IPH IUIABJICHUH U KUIIEHUU. BiaxHOCTh

8. Pabora rasa u mapa npu paciiMpeHud. J{Burarenb BHYTPEHHETO CrOpaHus. DHEPTus TOIUIUBA.
VYnenpHas Termora cropanus. IIpeoOpa3oBaHue »HepruM B TemIOBbIX jBurareisx. KIIJ]
TEIJIOBOTO JABUTATESL.

9.0mekTpu3anus Tel. ODJEKTpUUecKuil 3apsn. B3aumopeiicTtBue 3apsiioB.  J[Ba Buaa
AIIEKTPUYECKOTO 3apsaaa. JJuCKpeTHOCTh 3JIEKTPUUECKOr0 3apsiaa. DIEKTPOH.

10.3akoH coxpaHeHus 2JIEKTPUUECKOro 3apsiaa. DIeKTpuueckoe mnose. Jaekrpockorn. CTtpoeHue
aToMOB. OOBsICHEHUE IEKTPUUECKUX SIBJIEHUN. [IpOBOAHUKYN U HEIPOBOAHUKH 3JIEKTPUUECTBA.
11.]leiicTBHE DJIEKTPUYECKOTO TOJII HA JJIEKTpUuecKue 3apsibl. [[0CTOSHHBIN AJIEKTPHYCCKHI
TOK. VICTOYHHMKHM 53JEKTpUYecKoro Toka. HocuTenun CBOOOIHBIX 3JIEKTPHUECKUX 3apsioB B
MeTaJlIax, )KUAKOCTIX U razax. HanpspkeHHOCTh anekTpuyeckoro nosst. 3akoH Kysona.

12.Cuna Toka. Enmuuunel cwibl Toka. M3mepenue cwibl Toka. Hampsbkenuwe. EnuHUIBI
HanpsbkeHus. i3mepenne HanpsikeHus. 3aBUCUMOCTb CUJIbI TOKA OT HanpsbkeHus. BAX.
13.ConpotuBnenne. Enuaunbl conpotuBieHns. 3akoH OMa sl y9acTKa JIEKTPUIECKOH Leru.
Pacuer conpoTuBneHus MpoBOIHUKOB. Y IeJIbHOE CONPOTUBIEHUE. PeocTart.

14 Onexktpuyeckas Lenp M ee cocTaBHble uacTd. IlocienoBarenbHOE M MapajliesIbHOE
COEIMHEHHUE MPOBOJHUKOB. PacueT TOKOB U HAIPSKEHUS B JIEKTPUUECKUX LIETISIX.

15.Pabota 5>nEKTPUYECKOrOo TOKAa. MOIIHOCTh DSJEKTPUYECKOrO TOKAa. EaWHUIBI paboThI
3JIEKTPUYECKOTO TOKa, IpPUMEHsAEMble Ha TMpakThKe. CYETUYMK 3JIEKTPUUYECKOM 3SHEpPIruu.
HarpeBanue npoBOAHUKOB 3EKTPUUYECKUM TOKOM.

16.Konu4ecTBO TEIIOTHI, BBIALISIEMOE TPOBOJHIUKOM C TOKOM. J[eHCTBUS 3NIEKTPUUECKOTO TOKA
3akoH /xoynsa-Jlenua. Jlamna HakanuBanusi. Koporkoe 3ambikanue. [Ipegoxpanurent.
17.0tpaxenue cBeta: HampasieHHOE U T y3HOe. 3aKoH oTpakeHus ceta. [lnockoe 3epkaino.
[TocTpoenune n3o6paxeHust B IIOCKOM 3epKaje.

18.Cepuueckoe 3epkano. Paamyc KpuBH3HBI cdepuueckoro 3epkana. [naBHbIA (okyc
cdepuueckoro 3epkana. PopMyia cepruyeckoro 3epkaja U ero onTUYeckas cuiia. YBeJIU4YeHHE
3epkana. [loctpoenne n300paxeHus B chepruuecKux 3epKanax: Xo/ Jiyueil U mpuMepsl.
19.TTIpenominenne cBera. AOCOTIOTHBIM W OTHOCUTEIBHBIM TOKa3aTellb MPEIOMIICHUS CPEIIbI.
Ilonnoe BHyTpeHHee otpaxenue. lIpusmsbl. IIpemomssromuii yronm npusmel. Xon JIy4ed B
MOBOPOTHBIX MTPU3Max.

20.JIunza. dopmyna ToHKOW nuH3BL. OnTuyeckas cuia JWH3bL. M300paxeHue, naBaemoe
nuH30u. M3mepeHue (HOKYCHOTO pacCcTOsHHS coOuparomei JuH3bl. ONTHYeCKHue MPUOOPHI.
Ouku. OcHOBHBIE a0eppaly ONTHYECKUX CUCTEM.

9 kjaacce

1.CucteMbl KOOpAMHAT: JeKapTOBa, LMIUHIpHUUYECKas, cepuueckas U eCTECTBEHHas CUCTEMBI
KOOpJMHAT.

2.0mneparop auddepentmpoBanusa. Ero npuMeHenue k creneHHod QyHKimu. ['eomerpuueckas
uHTepnpeTanusa. beckoneuno Manble BennuuHbl. JuddepeHnupoBanie moJIuHOMOB.
3.Panuyc-Bexrop. BoiBosl ypaBHEHUH IBMKEHHS Tella B 001IeM ciaydae. YacTHbIe ciryyau.
4.PaBHOoMepHOe ABikeHue. Padora ¢ rpadukamu. IIpo0iema HaXx0xIeHHSI MTHOBEHHON CKOPOCTH
Tpaekropus, myTs, nepemenieHne. Ckopocts. Cpeassist CKOpoCcThb

5.YckopeHue cpeiHee U MrHOBEHHOEe. PaBHOYCKOpEHHOE JBM)KEHHUE. 3aBUCUMOCTb CKOPOCTU OT
BpemeHu. ['paduxu. IlpoOGnema BbIUMCIEHHS TMYTH TpPH HEPAaBHOMEPHOM JIBU)KEHUH.
CymmupoBaHue 0€CKOHEYHO MajblX Beln4uH. [ padnueckas MHTeprpeTanus.

6.CBoboHOe nazeHue. [IBikeHue Tena, OpoLIeHHOTo MO/ YIJIOM K TOPH30HTY.
7.IloctynatenpHOoe W BpamatreiabHoOe JABMKeHHE. KuHemaTuka BpallaTelbHOrO JBHXKECHUS.
VYrinoBele xapakrepuctuku. CBA3b € JUMHEMHBIMM XapakTepucTukamu. HopmanpHoe u
TaHI'CHIIMAJIbHOE YCKOPEHHUE.
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8.MHepunanbHble CUCTEMBI OTCYETa, MEepBbI 3aKk0H HproToHa. Kimaccumueckuit 3aK0H CIIOKEHUS
CKOpPOCTEH.

9.MlHBapnaHTHOCTh UIMHBI, MHTEPBAJa BPEMEHHU, YCKOpPEHHs. AOCONIOTHBINA XapaKTep MOHSTHS
OJIHOBPEMEHHOCTH.

10.Cuna. 3mepenne cun. Bropoii 3akon Hetorona. MaeptHas macca. Tperuit 3akon HeroToHa.
11.T'paButannonHas cuia. 3aKOH BCEMUPHOT'O TATOTEHHUS. [{BM)KEHUS CITYyTHUKOB.

12.3akons! Kemutepa.

13.I'paBuTanmonnoe B3anmoaeicTere. CBoboaHoe najaenue. Bec.

14. 3akon I'yka, 3akon Kynona. Ynpyras cuna, e€ npupoaa. Buaslr nedopmariuii.
15.Heuneprmaneapie  cucreMbl  orcdyera. Cunbl  wHepuuu.  LleHTpoOekHas  cuia.
OKBUBAJICHTHOCTh CHJI HMHEpHMM W cull TaroteHus. LlentpobexHnas cuna wmHepuuu. Cuia
Kopuosnuca.

16.Mmnynbec MaTepuanbHONW TOUKH U CUCTEMBI Tell. 3aKOH U3MEHEHUSI U COXPaHEHUs HUMITYJIbCA.
3anuch BToporo 3akoHa HeroToHa yepes umiyibc. PeakTuBHOE IBUKEHUE

17 Tlonsitue «l{entp maccey». Teopema o nieHTpe Macc. CucteMa oTcueTa IeHTpa Macc.
18.0cHOBHOE ypaBHEHHWE IUHAMUKH BpAIIATEIBHOTO JBIKEHUS TBEPJOrO Teia. 3aKOH
COXpaHEHUS MOMEHTA UMITYJIbCA.

19.Pabora cuibl, TeopeMa 00 W3MEHEHMHM KHHETHUYECKOW SHepruu. KuHeTmueckas s>Heprus.
[TorenuuanbHast SHEpPTUs. 3aKOH COXPaHEHUSI MEXaHUUECKOH SHeprun. MOITHOCTb.

20.Yupyrue W HEyNpyrue CTOJKHOBEHHs. VICHOJb30BaHHME CHUCTEMBI IIGHTpa  Macc.
bamnuctuyeckuit MasTHUK.

21.YcnoBus paBHOBecHus TBepAoro teia. MomeHt cuibl. LleHTp TskecTn. Buibl paBHOBecHs!.

10 kaace

1.Crpoenune ra3000pa3HbIX, KMIKMX M TBEpPAbIX Teld. MOJEKYISIpHO-KMHETUYECKasi TEOpusl.
OxcnepuMeHTalbHble 1oKa3zareiabcTBa MKT.

2.Macmtab BeTHMYMH: pa3Mephl, Macca, IPOMEKYTKH, KOHIIEHTPAIHS MOJICKYII.

4.A6comoTHas 1mKaia temneparyp. Jpyrue mkansl. TepMoMeTpsl.

5.Mos. [Tocrosinaast ABorajpo.

6.51Bnenus nepeHoca. [lepeHoc Terua: TemIOMPOBOIHOCTh, KOHBEKLUS, U3yueHue. [lonsaTue o
mudy3un 1 BI3KOCTH.

7.Mogens uneanbHoro rasa. CBsi3b MEXAY JaBJICHHEM M CpeJHEH KHHETHUeCKOW sHeprueit
TEIJIOBOT'O JIBMXKEHUS MOJIEKYJI HealIbHOTO Ta3a. [IoHsATHe TepMOIMHAMUYECKON CUCTEMBI.
8.Makpo- u MukpococTtossHUA. TepMOOMHAMUYECKHE MapaMeTpbl CUCTEMbI. YpaBHEHUE
COCTOSTHUS U/I€aJIbHOTO ra3a.

9. 'a30BBIE 3aKOHBI.

10.ITapumansHoe naBneHue. 3akoH JJanmprona. CMecH pa3TUYHBIX Ta30B.

11. HachleHHBbIi, HEHACHIIIICHHBIH map

12.BiaxxHocTh. AOCONIOTHAS B OTHOCHUTEIIbHAS BIQYKHOCTH.

13.Pabora rasa.

14.BuyTpeHHsist S5HEpTHUs.

15.11epBoe Havano TepMOJIMHAMHUKH. AHAU3 U30IIPOIIECCOB.

16.Ammabarnueckuii mporecc. Pacimmpenue rasa B mycToTy.

17.06patumbie u HeoOpaTuMble mpolecchl. Bropoe Hadano tepMoanHaMuKu. PopMynHpPOBKH
Kiay3znyca u TomcoHa.

18.TennoBbie mamuHbl. Koadduuument nonesnoro aeiicteus. Lukn Kapno. Teopema Kapno.
XoJoauiILHAsT MallluHa.

19.Mexanuueckre CBOMCTBa TBEpABIX Ted. 3akoH ['yka, Mmoayns FOwnra.

20.O5eKTpUYECKH 3apsii W DJIEMEHTApHBIE YacCTHUIbl. 3aKOH COXPAHEHUS DIICKTPHYECKOTO
3apsna. 3akoH KynoHa, ycioBusl IpUMEHUMOCTH.

21.2nextpuueckoe nosie. CroBbie TMHUKM. HanpsokeHHOCTh

22.T1one ToueyHoro 3apsana. 3akon Kynona B moneBoit popme.
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23.IToTeHIManbHOCTh  AJIEKTpOCTaTHUECKOoro Toyisd. IloTeHnuanbpHas »dHEprus 3apsna B
OJIHOPOJIHOM 3JIEKTPUYECKOM TIOJIE.

24.TTotenmman. Paznocts moreHnuanoB. CBsA3b MEX/Yy HAMPSKEHHOCTHIO 3JIEKTPOCTATHYECKOTO
MOJISI U PA3HOCTHIO MOTEHIIMAJIOB.

25.PaboTa cHi1 AJIEeKTPUIECKOTO TOJIS.

26.IToHATHE <QIEKTpUYECKasT EMKOCTh». EMKOCTh yemIuHEHHOro mpoBOAHHMKA. CHCTEMBI
3apsSOKEHHBIX TUIOCKOCTEH.

27.EMKOCTh TUIOCKOTO KOHJEHcaTopa. Pa3mmunbie THIBI KOHAEHCATOpoB. CoOeqMHEHUS
KOHJICHCATOPOB.

28. DHeprus 3apspKeHHOTO KOHJIGHCATOpa. DHEPTHsl SJICKTPHIECKOTO TOJIS.

29.YcnoBus noaaepykanus dekTpudeckoro Toka B nenu. IJ1C. CTOpOHHHE CHUJIBI.

30. 3akon Oma Ji71s1 OTHOPOTHOTO YJacTKa [enu 1 3akoH Oma Ji1sl 3aMKHYTOU TIETTH.

31.PaboTa B 11enu 37eKTpUIECcKOro Toka. 3akoH JIkoyins-JIeHma. MomHOCTh e OCTOSHHOTO
TOKA.

11 kaace

1. Buasl mexanuueckoro aBmxkeHHs. CKOPOCTh M YCKOpPEHHE Tejla MpPU PaBHOYCKOPEHHOM
IPSMOJIMHEMHOM JBUKECHUU.

2. 3axonsl HetoToHa. VIX mposiBiieHHE, YUET U HCIIOIB30BaHHE.

3. 3axoH BcemupHOro Tsrorenus. Cuia tskectu Bec tena. HeBecoMocTs.

4. Jlepopmanuu TBEpABIX TeT M UX BHIBL 3akoH ['yka. Yder m mpumeHeHue neopmanuu B
TEXHHUKE.

5. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE JIBUYKEHUE.

6. IloTeHuManbHass M KUHETHYECKAash HEprusl. 3aKOH COXPAHEHUs PHEPrUU B MEXaHUYECKHUX
poLeccax.

7. Ocnosnble nosnoxxeHust MKT 1 ux onbsITHOE 000CHOBaHUE.

8. Uneanpuseiii Ta3. OcHoBHOe ypaBHeHre MKT. TemnepaTtypa — Mepa cpenHell KHHEeTHIEeCKOH

DHEPrUU MOJIEKYII.

9. MWneanbHbIi ra3. YpaBHEHHE COCTOSHUS HIeabHOTO Tasa. ['a3oBble 3aKOHBL. BHyTpeHH:S
SHEPrus U crocoObl e€ n3MeHeHus. IlepBblit 1 BTOPO 3aKOHBI TEPMOTUHAMUKH.

10. TemnoBble nBurarenu, ux Buisl, npuHmn aeiicteus u KI1/. [Tpumenenne nsurateneit u ux
BIIMSTHUE HA OKPYXKAIOIILYIO CPEy.

11. 3axkoH coxpaHEHHS IEKTPUUECKUX 3apsiioB. 3akoH KymoHa.

12. DnexTpocraTHuecKoe MOJe U €ro Xapakrepuctuka. HampsskeHHOCTb, MOTEHIMAN, Pa3HOCTb
MOTEHLINAJIOB.

13. DnexrtpoemkocTb. KonaeHcaTopbl. DHeprus 3apsyKeHHOTO KOHJeHcaropa. llpumeHeHue
KOHJICHCATOPOB.

14. Dnextpuueckuit Tok. Cuma Toka. 3akoH Owma g ydacTka uenu. ComnpoTHBIICHHE.
DneKTpUYecKHe LEenu MOoCcIeI0BaTeIbHOE U MapajuIeTbHOE COeTMHEHUS.

15. Pa6oTa 1 MOIIHOCTH MOCTOSIHHOTO TOKA.

16. DnektponBrkymas cwia. 3akoH OMa JiTs TTOJTHOM IS .

17. DOnexrtpuueckuif TOK B MeTayuiax. lIpuposna 3IEKTPUUECKOrO CONPOTHUBIEHHS M €ro
3aBHCUMOCTH OT TEMIIEpaTypBhl.

18. Dnextpuueckuil TOK B mosynpoBoAHHMKax. CoOCTBEHHass M NpPHUMECHas MPOBOJUMOCTD
MOJIYIPOBOIHUKOB. [107yIIpoBOJHUKOBBIE TPHUOOPHI.

19. MarnutHoe mnone Toka. OmnpezaereHue HampaBieHUs BekTopa B mpsMoro Toka, MmpaBHIIO
IpaBoro BUHTA. 3akoH brno-Caapa-Jlamnaca.

20. SIBneHue sneKTpoMarHuTHOM MHAYKuMU. [Ipasuio Jlenna.

21. Camounnykuus. UHIyKTUBHOCTh. DHEPTUsS MarHUTHOTO TIOJISI TOKA.

22. Metamibl, AWINEKTPUKH, TOJIYHPOBOJHUKHU: SKCIECPUMEHTAJIbHBIC pa3Id4Ms, BEIUYMHA
IIPOBOAMMOCTH, €€ 3aBUCUMOCTb OT TEMIIEPATypBI

23. DnexTpoHbl U AbIpKH. [IprMecHbIe MOIynpOBOIHUKH.
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24. Bpimpsmiisioniee ACHCTBHE KOHTaKTa JIBYX IMOJYNPOBOJAHUKOB. Peanu3anus p-n mepexoja
HAa TMPaKTHKE.

25. CBobOoaHble U BBIHYX/ICHHbIE MeXaHUUecKue kojebanus. CMmelleHue, aMIuiuTyaa, mepuo/,
qacToTa, (asa.

26. CBoOoaHbIe DJEKTpUYECKHE KoJiebaHuss B KoHType. llpeBpamienue sHeprum B
KoJ1e0aTeIbHOM KOHTYpE.

27. Tpancdopmatop. Ilepemaua snepruu Ha Oombiine paccTossHUS. llepcrneKTUBBI pa3BUTHS
DHEPIeTHKH.

28. Pacrnipoctpanenue kosiebanuii B ynpyroi cpene. [lonmepeunsie u npoaoabHbIe BOJIHBL. J[muHa
¥ CKOPOCTH BOJIHBI.

29. 3BYKOBBIEC BOJHBI, CKOPOCTb 3ByKa, FPOMKOCTb U BBICOTA.

30. DnexrpomarnuTHOe nose. KoneGaTenpHbIN KOHTYP.

31. Ilepemennbiii anekTpudeckuii Tok. Ilomydenue, wmsmepenue, >(PQPeKTHUBHBIC 3HAYCHUSI.
@da30Bble COOTHOIIEHUS B IIEMH TIEPEMEHHOTO TOKA, PEAKTHBHBIC COIMPOTHBIICHUS,
UMIIE/IaHC.

32. DJeKTpOMarHMTHEIC BOJHBI, IX CBOWCTBA U IPUMEHEHUE. [IpUHITUTT pauoCBs3y.

33. 3aKoHBI OTpa)KEHUS U MpesioMIIeHus cBeTa.J{ucnepcus cera.

34. SlBnenue uHTEPPEPEHIINU CBETA.

35. SBnenue nudpaknuu cBera. JudpakioHHas pelieTKa.

36. B3ammopelicTBHE CBeTa C BEMIECTBOM ECTECTBEHHBI M TOJSPU30BAHHBIA CBET.3aKOH
bprocrepa. JIBoliHOE nydenpesioOMIICHUE.

IIpumepHBbIii IepeyeHb 32124 K KyPCOBOMY 3K3aMeHY
7 kJaacc

1. 3a cyrku monomoi 6amOyk MokeT BbIpacTH Ha 86, 4 cM. Ha ckoinbko OH BBIpacTeT 3a
CeKyHy?

2. Cxonpko MmoTpeOyercsi KeNe3HOAOPOXKHBIX HUcTepH Juist nepeBo3ku 1000 T HedTH, ecnu
006BeM Kaxk10# mucTepHsl 20 M>?

3. ITo rpaduky 3aBUCUMOCTH CKOPOCTH Tella OT BPEMEHH (CM. u, /e

puC.), olpeieanTe MyTh, NpoiaeHHbI TeaoM oT 0 ¢ 1o 2c.
(oTBET B MeTpax)

[ R FUR V. 8

!
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4. Ha Teno, Haxojsmieecss Ha TOPU3OHTAIBHOU TIJIOCKOCTH,
JEMCTBYIOT TOPU3OHTAJIbHBIE CHUJIBI (HA PHUC. BUJ CBEPXY)
HalTH MOAYJIb paBHOAEHUCTBYIOLIEH ATHX cui? (0J1HA KIIeTKa-
1H)

5. Ha Opycok maccoif 5 Kr, IBHXKYIIMHCS MO TOPU3OHTAJIBHON MOBEPXHOCTH, JEHCTBYET cuia
Tpenust ckonbxeHnus 20 H. YUemy Oyner paBHa cuila TPEHHUS! CKOJBXEHUS TOCTE YMEHbILIEHUS
Macchl Tena B 2 pasa, eciii K03()GUIUEHT TpeHUsI He U3MEHUTHCS?

6. Kamenp maccoit 100 r. OpolieH BepTHKAIBHO BBEPX ¢ HAYalIbHOUM CKOpocThio 40 Mm/c. Uemy
paBeH MOJYJIb CUJIBI TSDKECTH, IEHCTBYIOIIEH HAa KAMEHb B MOMEHT Opocka?

7. K 51eBoMy KOHITYy CTEp>KHSI TOJABEIICH T'Py3 Maccoul 3
Kr. CTepKEHb paclojOXKWIA Ha OINOpE, OTCTOSIIEH OT
ero jieBoro koHua Ha 0,2 miuuHbl cTepxHs. UeMy pana
Macca rpysa, KOTOpbIM HaJO IOABECUTH K IIPABOMY
KOHILY CTEPKHs, YTOOBI OH HAXOJWICS B paBHOBECUU?
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8.ITapammtoTrct Maccoit 85 Kr paBHOMEPHO CITYCKAeTCs C PACKPBITHIM MapantoroM. Yemy paBHa
cuJia CONMPOTHUBJICHUS BO3/lyXa IIPU PABHOMEPHOM JIBUYKEHUHU MapaIIroTucTa’?

9.I'ycennunslii TpakTop Becom 60000 H mMeeT omopHyro IUIomans OOeMX TI'yCEHHI[ 3 M2,
Ornpenenure JaBjieHUE TPAKTOpa HA TPYHT.

10. ITpu Bxome B meTpo Oapomerp mokaseiBaeT 101,3 klla. Onpenenute, Ha Kakoil TiyOuUHE
HAXOJWTCS IIaTgopMa CTAHIUKA METPO, ecau OapoMerp Ha A3TOW IuIarGopme IMOKa3bIBaeT
napienue, paaoe 101 674 Ila.

11.Yemy paBHO maBiieHue Boabl Ha riryoune 2 m? [TnorHocTs Boasr 1000 Kr/™mo.

12. CkosbKO BOJIBI BBITECHSET IUIABAIONINN JIEPEBAHHBINA Opyc mmmHON 3 M, mmpuHor 30 cM u
BeicoToit 20 cm? (ITnotHOCTH Aepea 600 kr/m°)

13. Bbu10 yCTaHOBJEHO, YTO MPU TOJHOM IOTPYKEHUU KycKa MeIW B KEPOCHH BEC €ro
ymenbiraercs Ha 160 H. KakoB 06bem 3Toro Kycka mean?

14 Kakyro cuily HaJO HOPUIIOKUTH, YTOOBI yIep:KaTh MOJ BOJOM OETOHHYIO IUIUTY, Macca
KoTopoit 720 kr?

15. Pagmosona o6semoM 10 M HamonmueH Bogopoaom. Kakoro Beca paguoanmnapaTypy OH MOXKET
MOJIHATH B BO3yX€E, €CiIM 000J04yKa ero Becut 6 H?

16.ITogpémHbI KpaH nmoaHumMaeT 3a 20 ¢ BepTUKaIbHO BBEpX Ha BbIcOTy 10 M rpy3 maccoit 500
Kkr. Kakyro MexaHH4eCcKy0 MOIIIHOCTb OH Pa3BUBAECT BOBPEMsI 3TOTO MOAbEMA?

17.C momMomnipIo mpocToro MexaHu3ma copepiieHa rnosiesnas padora 40 [[x.Kakos nmomusrit KIT/1
ero, eciu nojHas padora cocrasuia 80 x?

18.0mpenenute paboTy, KOTOPYIO HaJ0 COBEPIIUTH, YTOOBI MOAHATH IPy3 pa3zMepoM 2x4x3 M Ha
BEICOTY 12M. [TnoTHOCTS rpy3a 1500 xr/m3,

8 ki1ace

1.JIns marpeBarus 3 mutpos Boxsl oT 18° C mo 100° C B BOmy BIyCKAIOT CTOrpagyCHBIH map.
Onpenenure Maccy napa. (Y enbpHas TermioTa mapoodpasosanus Boasl 2,3*10° [ix/kr, ynensHas
TemnoeMKkocTh Boasl 4200 JIx/kr*°C, muotHocTs Boas! 1000 kr/m?).

2. Kakoe KoJm4ecTBO TEmI0Thl HEOOXOAMMO COOOIIMTH BOAE Maccoi 1 KI, 4TOOBI HarpeTh ee OT
10° mo 20° C? Y nenbHas TemmoeMKocTh BOAbI 4200 JIx/kr*°C?

3.B xanopumerp, coxepxamuii Boxy maccoit ms = 200 r mpu temneparype t; = 50° C, knanyt
KYCOK JibJ1a Tipu Temrieparype t; = —5° C, B cepeiHy KOTOpOTro BMEp3Jia CBUHIIOBAsI TPOOMHKA,
obmeir maccoiim = 110 r. Korma pacrasman = 1/10 yacte I5ba, OCTaBIIMIiCS KYCOK
yroHyl1.Haiiaure KOHEYHYI TeMIeparypy CUCTEMBI. TeIuIOeMKOCTBIO KaJlOpUMETpa MOKHO
npeHedpeys.

4. Korma Ha ymune TtepMomerp mnokasbiBaer 1= —10 °C, a temmeparypa OaTapeu
ororieHust To= 55 °C, B KOMHaTe ycTaHaBiuBaeTcs Ttemnepatypa T« = 25 °C. Kakas
Temneparypa Ty OyJeT B KOMHATe MpU TOM K€ YpPOBHE OTOIUICHHUS, €CIM HaCTYIUT
noxojoganue a0 T2 =—30 °C?

5. B 1885 roxy 3HamenuTas Hemenkas kommanus AEG 3amartentoBanma m3oGperenne Moxaua
Baiinanta — onekTpudeckuil BOJOHArpeBarelb, KOTOPBIH MpeNCcTaBiIsl coOoi  Oak ¢
MOJKIIFOYEHHBIM K 3yiekTpoceTn TOHoM mis HarpeBa Boawl. s mojaaepxkaHusl MOCTOSHHOU
TEMIIEPATYPHI BOJIbI B IPOTOYHOM PEKHUME MOJIB3YIOTCS JBYMs OJMHAKOBBIMU HarpepareisiMu. B
OOBIYHOM pEXHMME HCHOJB3YIOT OJMH W3 HHUX, @ €CIM MOAKIIOYAI0T NapajuleIbHO BTOPOI
HarpeBaTeslb, TO Pacxoj] XOJOJHOW BOJbBl NPUXOJUTCS yBeIW4YMBaTh B 3 pasa. Kak HyxHO
U3MEHUTh PacXoj XOJOAHOW BOJBI, €CIM HarpeBaTesd BKJIIOYEHBI B CETh IOCIEI0BATEIbHO?
Kakum nomkeH ObITh pacxo XOJOAHOM BOJBI, €ClIM BKJIIOYEHA OJHA CIHMpallb MOIIHOCThIO P =
100 BT? Temnepatypa xonoanoi Bozsl t1 = 10 °C, remnepatypa Bosl B B 6ake t2 =27 °C. Bona
OBICTPO MEPEMEIINBACTCSL.

6. CkoIbKO SHEpPruM BBLACIUTCA MPU KPUCTAJUIM3ALMU U OXJAXKICHUM OT TeMIepaTypbl
miasseHus 327 C no 27 C cBuHIOBOM miuacTUHbI pazMepoM 2x5x10 cm? (YnenpHas Temnora
KpUCTAJUTM3allMA  CBHHIIA 0,25*10° JIx/kr, ynenpHas TerioeMKOCTh Boabl 140 JDx/kr*°C,
mI0THOCTS cBUHNA 11300 kr/m3).
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7. JIns cropaHusi B TOINKE OJHOTO KWJOTrpamMMma JIpeBecHoro yrisi TpeOyercss 30 kr Bo3myxa.
Bosnyx nocrymaer B Tonky npu Temneparype 20 °C u yxomuT B apIMoX0 Ipu Temmnepatype 400
OC. Kakas yacTh SHEpruM TOIUIMBA YHOCHTCSA BO3IyXoM B TpyOy? (TemmoeMKocTh BO3myXa
npuHATH paBHO# 1000 x/(xr*°C) nmpu mOCTOSHHOM JaBIEHHN. )

8. lIsa nmpoBognuka comnpoTtuieHueM Ri= 100 OMm u R2 = 100 Om coenuHEHBI MapaIeNIbHO.
YemMy paBHO UX 00I11e€ CONPOTUBIICHHE?

9. Cuna Toka B CTaJIbHOM MPOBOJAHKKE JMHON 140 cM m 1miomasto monepednoro cedeHus 0,2
Mm% paBaa 250 MA. KakoBo HampsbkeHME Ha KOHIAX 3TOr0 HpoBoAHMKA? Y eibHOe
conporusienue cramu 0,15 OM MM?/M.

10. Yuenuna Maia npoBoniIa OMBITH C AJIEKTPUIECKON IEMbI0, CXeMa KOTOpOi M300pakeHa
Ha pucyHke. Korna Mama moakimtounsia BeIBOJbI A 1 B 1enn k 6arapeiike u 3amkHyna kiou K,
OHa 3aMETHJIa, YTO aMIepMeTp A1 NTOKa3bIBAaeT 3HaUEHHE CUJIbl TOKa [1 = 1 MA, a amnepmerp A2
—3nauyenue I> = 3 MA. Kakumu OynyT moka3zaHusi aMInepMeTpoB, Koraa Marra pa3oMKHET KITt04?
[Tpubopsb! cunTaiiTe HacaIbHBIMHU.

11. Bo cCKoibKO pa3 M3MEHATCS I[IOKa3aHUA MJI€aTbHOIO
amrepMmeTpa Mpu 3aMbIKaHUU KIF0Ya, €CJIM HA BXOJHbBIC KJIEMMBI
ydyacTKa  Lemu  NoJaércsi  IOCTOSIHHOE  HampsbKeHue?
ConpoTuBieHNs 0JIMHAKOBHI U paBHBI R.

12. B onexTpuyeckod Iemu, cXema KOTOpOil Ioka3zaHa Ha

QY &
pHUCYHKe, MOJI3YHOK peocTara R mepememniaror BrpaBo. Kak mpu -
OTOM M3MEHSIOTCA TIOKa3aHWs WJCAlbHBIX aMmIepMmMeTpa H
BosnbT™MeTpa? Hanpsokenune ucrounmka U = const. Ctpenkoit 1 j{

o0o3HayaeTcs yBeTMYEHUE MOKa3aHW mpubopa, a CTpEenKon | —
YMEHBIIEHUE MOKA3aHUN.

13. B menu, cxema KOTOpOW TMOKa3aHa Ha PUCYHKE, COCITUHEHBI
ujeanbHas Oarapes, aBa pe3ucropa ¢ conporusieHusmu R1 = 10
Om u R2 = 20 Om u peoctat. [iuna peoctara Lo = 10 cm, a ero
MakcumainpHoe conporusnerne R = 80 Owm. ComnporusicHue

71000r0 y4acCTKa peocCTaTa npAaMO IIPOIMOPIHUOHAIIBHO €TI0 IJINHE.

1) Yemy paBHO oOIlee COMPOTHUBICHUE LIEMH, €CIU MOJ3YHOK peocTaTa HaXOJUTCS B HIXKHEM
MOJIO’)KEHUH, TOKAa3aHHOM NYHKTUPHOM nuHHEH (cM. pucyHok)? OtBer BbIpazute B OM u
OKPYIJIUTE 10 LEIO0r0 YNCIA.
2) Ha xakoe paccrosiHMe L HY’KHO CMECTUTh MOJ3YHOK PEOCTaTa U3 HUXKHETrO NOJOXKEHUS Ui
TOT0, YTOOBI MOKa3aHMI UJICATIBHBIX BOJIBTMETPOB ObLIM OAWHAKOBHIMU? OTBET BBIPA3UTE B MM U
OKPYIJIUTE JI0 LIEJIOT0 YUCIIA.

14.Kakoe Koau4ecTBO TEIJIOTHI BBIIEIUTCS B IPOBOAHUKE CONTpOTUBIEHUEM | OM B TeueHHE
30 cexyna npu cuie Toka 4 A?
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15. Pab6ora, coBepmenHas TokoM 3a 600 cexynn, coctasisier 15000 JIx. Uemy paBHa MOIITHOCTH
TOKa?

16.HanpsbkeHne B Kele3HOM IpoBOAHMKe JuHOH 100 cM u cedenmeM 1 mm? paBHo 0,3 B.
VaensHoe compoTuBienue skemesa 0,1 Om*Mm%/M. BblamciuTe cuily TOKa B CTAalbHOM
MIPOBO/IHUKE.

17. JIBe nuH3BI, BBINYKIYIO U BOTHYTYIO, CJIOKWJM BIUIOTHYIO TaK, YTO MX OINTHYECKHE OCU
coBnayii. POKyCHOE pacCTOSAHUE BBIMYKJIOM JIMH3bI 10 cM. Korga Takyro cucteMy MoMeCTHIIN Ha
paccrosiHuu 40 cM OT IpeAMeTa, TO M0 JIPYryl0 OT HEE CTOPOHY Ha SKpaHe IMOJIyYHUJIOCh YETKOE
nzoOpaxenue npeamera. OnpeaenuTb ONTUYECKYIO CHITY BOTHYTOU JIMH3bI, €CJIU PACCTOSHHUE OT
npeaMerta J10 3kpasa 1,6 m.

18. Ilpeamer pacmnonoxkeH Ha pacctosHuu 0,15 M OT pacceuBaromieil JUH3BI ¢ (POKYCHBIM
paccrosauem 0,3 M. Ha kakoM pacCTOSHUM OT JHMH3BI IMOJNy4aeTcss M300pa’keHHE IaHHOTO
npeamera’?

19. Ha pucynke mokaszaHbl TjaBHas ontudeckas ocb MM’

r
JIUH3BI, TpenaMeTr AB u ero uzobpaxenue A'B’. Onpenenure 4
rpaduuecKy TMOJIOKCHHE ONTHUYECKOrOo IIEHTpa W (OKYCOB T
JIMH3bI M B B’ M
20. Ha pucyHke MoOKka3aHbl TJlaBHas omTHyeckas ocb MM’ 4
JIUH3BI, TpenaMeTr AB u ero uzobpaxenue A'B’. Onpenenure
rpaduUecKy TIOJIOKCHHE ONTHUYECKOrOo IIEHTpa W (OKYCOB B B’
JIMH3BL. M l M
AJ

21. Ha pucyHKe MOKa3aHO PACIOJOKEHUE IBYX JHH3 U XOJI
ayya AB mnocne mnpenomiieHus B JuH3ax. [locTpouTh
JanpHeUmmi xon ayda EF

B
]

F D

9 kyace

1. MOTOIMKINCT Mpoexall YeTBEPTh IMYTH 10 TOPU30HTAIBHOMY YYacTKY IIOCCE CO CKOPOCTBIO
V1 = 80 km/u. Crnenyromue Tpu YETBEPTU MYTH OH €Xall B TOPY, ABUTasCh C MOCTOSHHBIM I10
MOJYJII0 YCKOPEHHMEM, MpUYEM KOHEUYHas CKOpOCTh OKa3zajoch paBHOW V2 = 40 xm/4. KakoBo
cpenHee 3HaueHHe <V> mokazaHuil cnugomerpa MoTouukina? OTBET NPeACTaBUTh B KM/U.
2. Komnona aBroMoOWieill IBHKETCS MO miocce co ckopocThto 90 km/4. Jlnmua | kakmoro
aBTomobOmisg paBHa 10 M. Ha peOpucrtom ydacTke mocce aBTOMOOMIN ABMXKYTCSI CO CKOPOCTBIO
15 km/4. KakuM J1oykeH ObITh MUHUMAJIbHBIA MHTEpBaT AX MEXIy aBTOMOOMIISIMH, YTOOBI OHU
HE CTAJIKUBAJIMCh IIPU BbE3/le Ha peOpUCThIi ydacTok mocce? OTBET NpeacTaBbTe B €IMHUIIAX
CH.
3. ABTOMOOWITH 3a BpeMs t HaOpast ckopocTh V U cpasy cTail TopMO3uTh. HaliTh IpoiIeHHBIH 10
OCTaHOBKH IyTh, €CIIH IIPH TOPMOKEHUU YCKOPEHHUE BJIBOE OOJIbIIE, YeEM MPH pa3roHe?
4. bpoiieHHOE TeNO MpOJIeTeI0 MUMO TOYKM A BBepX, a depe3 Bpems {1 MUMO Hee BHUS3.
Hackonbko Bbllle TOUKM A HaXOQUTCS TOUKa B, eciu BpeMs nposieTa MUMO HEE U BHM3 paHo ta.
YckopeHue cBOOOAHOTO NaNeHus J.
5. Yactuna HauuMHaeT MABWKEHHE M3 Hayajla KOOpIMHAT.
['paduk 3aBUCUMOCTH CKOPOCTH OT BPEMEHH IPHUBEACH Ha
pucyHke. Haiinure Bpems, 4yepe3 KOTOpO€E YacTHIla BEPHETCS
B HayaJI0 KOOPAHHAT.
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6. Teno, Mes HEKOTOPYIO HAYAIbHYIO CKOPOCTh, IBUXKETCSI paBHOYCKOpPEHHO. 3a BpeMs t Teno
IPOILIO MYyTh S, MPUYEM €ro CKOPOCTh YBEJIMYHIIAch B N pa3. Haiitu yckopenue Tena.

7. Kot Jleononpa O6exxait mo nmpsiMoit topore u3 myHKTa A. BHauaje oH B TeUCHUE MPOMEKYTKA
Bpemenu T = 1 ¢ Gexan ¢ yckopenueM a = 1 m/c? (6e3 HayanbHO#H ckopocTu). ITocie 3Toro on
HavaJl TOPMO3UTH TaK, YTO €r0 YCKOPEHHUE CTaj0 PaBHBIM IO BEIHUYMHE 2a, U CIIYCTSI HEKOTOPOE
BpEMsI OH BEpHYJICS Ha3aj B MyHKT A. UeMy paBHa cpelHss yTeBasi CKOpocTh KoTa Jleononbaa?
8.Kamenp OpollieH BepTHKAIbHO BBEPX C MOBEPXHOCTU 3€MIIM CO CKOPOCTHIO 5 M/C, Ha KaKyro
BBICOTY MOAHUMETCS] KAMEHbB, KOT/Ia €r0 CKOPOCTh YMEHBIIUTCS 10 3 M/C?

9.IToe3n vepe3 10 ¢ mocne Havayna ABMXKEHUs TpuodOperaer ckopocth 0,6 m/c. YUepes kakoe
BpeMs OT Hayasa JABMXKEHUS CKOPOCTb M0€3/1a CTaHeT paBHa 3 m/c?

10.3a kakoe BpeMs aBTOMOOHIIb, IBUTasACh M3 COCTOSHUS TI0KOs ¢ yckopernueM 0,6 M/c?, mpoiiner
nyTh 30 Mm?

11.Kamenb, Maccol 3 Kr. OpoCHIM ¢ Ha4aJIbHOM CKOPOCThIO Vo 1O YTJIOM aK ropu3oHTy. Haiitu
JAJIbHOCTH MOJETA, MAaKCUMaJIbHYIO BBICOTY NMOABbEMA U IPOAOIKUTEIBHOCTD NOJETA KaMHS.

12 .Haiiqute CKOpOCTb OBUKEHHS CIIyTHHKA 3€MJIM 1O KPYroBOW OpOWTE, Ha BBICOTE, PaBHOM
pamuycy 3emi.

13. U3BecTHO, 4TO OJUH 00OPOT BOKPYT CBOE ocu JlyHa coBepiiaeT mMpUMEpHO 3a 28 3eMHBIX
CyToK, a Macca JIynsl cocraBisier 1/81 maccsl 3emin. Ha opOuTy Kakoro paamyca Hajo BEIBECTH
cnyTHUK JlyHBI, 4TOOBI OH BCE BpeMsl «BHCEN» HAJl OJHON U TOW K€ TOYKON MOBEPXHOCTHU?
N3BecTHO, YTO CIYyTHUKM 3€MJIM, «BUCAIIME» HAJ OJHOW M TOW K€ TOYKOM IMOBEPXHOCTH,
JeTaroT 1o opoure paguycom Rz =42000 km

14. B arrpakuuone uengoBek maccoid 60 Kr JABMIKETCS Ha TEJEKKE MO peiabcaM U COBEpIIAcT
«MEpTBYIO TETJII0» B BEPTUKAIBHOM IIOCKOCTU IO KPYrOBOM TPACKTOPUU PAJAMYCOM 25 M.
KakoBa cuiia naBineHus 4esloBEKa Ha CUACHME TEJIEKKU MPU CKOPOCTU MPOXOKIECHUS HUYKHEH
touku 10 M/c? Yckopenue cBOGOIHOTO MaJeHus IPUHATH paBHbIM 10 M/c?

15.Pri6ak, maccoii 80 Kr. ABUTAsICh O JIOAKE ciean 6 maroB. Ha CKOIbKO 1IaroB nepeMecTuTcs
JI0JIKa OTHOCUTEIBHO HETOJBUKHOM BOJIBI, €CJIM Macca J0aKu 240 Kr.

16.1ap, maccoit M, ABUTrasich CO CKOPOCTHIO Vo CTaIKUBACTCS C APYTUM HETIOIBIKHBIM IIAPOM,
Maccoi 2m. KakoBa CKOpOCTh 00OMX IIapoB TOCTE CTOJKHOBEHUS, €CIH ylaap MpsSMOH,
HEHTPaIbHBINA, A0COIIOTHO YIIPYTHIA?

17. HauanpHas CKOPOCTh CHapsi/ia, BHIMYIIEHHOTO U3 MYIIKH BEPTHKAIBHO BBEpX, paBHA Vo = 20
M/c. B Touke MakcHMaiabHOTO MOJbEMA CHApSJI pa3opBalicsd Ha J[Ba OCKOJIKA, MAacCChl KOTOPBIX
oTHOCATCS Kak 1:4. OCKONIOK MEHBIIIEH MAacChl MOJeTeN TOPU30OHTAIBHO CO CKOpocThio Vi = 10
M/c. Ha kakoM paccTOSSHUM OT TOYKH BbICTpENa ynaaeT BTOPoi 0cKoyoK? CuuTaTh NOBEPXHOCTh
3eMJIu TUIOCKOM ¥ TOPU30HTAIILHOM.

18. CHapsim maccoil 2m paspbIBaeTCsl B IMOJIETE HA JIBE pPaBHBIC YacTH, OJHA W3 KOTOPBIX
MPOJIOJKAET JBUYKEHUE 110 HAITPABJICHUIO JBUYKEHUS CHApsa, a Ipyras — B MPOTUBOIIOJIOKHYIO
CTOpOHY. B MOMEHT pa3pbiBa cyMMapHasi KHHETHYECKasi SHEprusi OCKOJIKOB YBEIMYMBAETCS 3a
CY€T SHEpruM B3pbiBa Ha BenuuuHy AE. Moaynb CKOPOCTH OCKOJIKa, ABUXKYILETOCS 10
HAIpPAaBJIEHUIO JBI)KEHUS CHapsla, paBeH Vi, a MOJYJb CKOPOCTH BTOPOTO OCKOJIKA paBeH V2.
Haiinute AE.

19. KameHnb maccoit 6 Kr majaeT co CKOPOCTBIO 8 M/C B TENEKKY C -
neckoM o0mieii Maccod 18 Kr, TMOKOSIIYIOCA Ha  TJIaJKHUX .ﬁﬂ
TOPU30HTANIBHBIX pelibcax (CM. PUCYHOK). BekTop ckopocTu KamHs v
HEIMOCPEICTBEHHO Mepe] MaJeHueM cocrtapiisier 60° ¢ ropu30HTOM. D._‘;I
Onpenenure KUHETHYECKYIO JHEPTHIO TEIEKKH C KaMHEM TI0Cie

MajieHusl B HE€ KaMHsl.

20. Bpycok maccoit My = 500 r cocKanb3bIBaCT MO HAKIOHHOM IIOCKOCTH C BBICOTHI h = 0,8 M u,
ABUTAACH II0 FOpH3OHTaJII>HOI>'I MMOBCPXHOCTHU, CTAJIKHUBACTCA C HCIIOABUKHBIM 6pyCKOM MaccoM
M2 = 300 r. CuuTas CTOTKHOBEHHE aOCOTIOTHO HEYNPYTUM, OTIPEICTUTE OOIIYI0 KHHETUUECKYIO
SHEPrui0 OPYCKOB MOCJE CTOJKHOBEHUS. TpeHueM mpu JBMXKEHUHM npeHeOpeub. CuuTarh, 4TO
HAKJIOHHAS MJIOCKOCTh IJIABHO MEPEXOAUT B TOPU3OHTAIBHYIO.
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21. Tlpu BhIMONHEHUHU TproKa «JleTalomuil BEJIOCUNIEANCT» TOHIIUK JBUKETCS MO0 TPaMIUIUHY
Mo/ ACHCTBUEM CHJIBI TSKECTH, HAUMHAS ABUKEHUE U3 COCTOSIHUS MOKOs ¢ BbicoThl H. Ha kpato
TpaMIUIMHA CKOPOCTh T'OHIIMKA HampapiieHa noj yriaoMm o = 60 "k ropusonrty. [IponereB mo
BO3/1yXY, FTOHIIMK MPU3EMIIIETCS] HA TOPU3OHTAIBHBIA CTOJI, HAXOMAIIMKUCA HAa TOM ke BBICOTE,
4T0 M Kpail TpamiuinHa. KakoBa MakCHMMaJbHO BO3MOXKHAs BBICOTAa mojietTa h TOHIIHMKA?
ConpoTUBJICHHEM BO3/lyXa U TPEHUEM MPEHEOPEUb.

) b
[ ‘\\

N

22. Topka ¢ JAByMs BepIIMHAMH, BBICOTHI KOTOpbIXx hu h/2, mnokoutcs Ha riiaxko
TOPU30HTAJIBHOM MMOBEPXHOCTH cToa (CM. puc.). Ha mpaBoii BepiinHe TOpKU HaXOAUTCS MOHETA.
OT HE3HAYUTEIBHOIO TOJIYKA MOHETA U FOPKA IIPUXOAAT B IBUKEHUE, IPUUYEM MOHETA JBUKETCS
BJIEBO, HE OTPBIBASCH OT IJIaJKOM ITOBEPXHOCTH TOPKH, a IOCTYNATEIbHO JABUKYILNAACS FOpKa He
OTpBIBAcTCA OT CTOJNA. B HEKOTOPBII MOMEHT BPEMEHM MOHETa OKa3ajJlach Ha JIEBOW BEPIIUHE
ropku, umesi ckopoctsb V. Haiiiure ckopocTh FOpKH B STOT MOMEHT.

h

| =

e o A i
23. Manenpkuii mapuk Maccod M=0,3 kr mojBemeH Ha JIErKOH , e
HepacTsHDKUMOW HuTH JunHOU 1=0,9 M, KoTOpas paspbiBacTcs MpH m 7 i
cune HaTsbkeHuss To = O6H. Illapuk oTBeAEH OT TMOJOXKEHUS - i
paBHOBecHs (OHO IMOKAa3aHO HA PUCYHKE MyHKTUPOM) U OTITYIICH. A or
Korga mapuk mNpoXOoAUT TOJOXKEHUWE paBHOBECHS, HUTh TZTTIITITTITITTIT7Y

oOpbIBaeTCs, U HIAPUK TYT ke aOCOJIOTHO HEYIPYTO CTAJIKUBAETCS
¢ Opyckom maccoit M= 1,5 kr, nexaium HEMoABM)KHO Ha TIaJKOU
TOPU30HTAILHOM MoBepxHOCTH crosia. KakoBa ckopocTs U Opycka
nocne ynapa? Cumutarh, 4TOo OpYyCOK TMoOCIE yaapa ABIXKETCS
MOCTYNAaTEIbHO.

24 Jlocka maccoit 0,8 Kr IIapHUPHO TOJBEIIEHa K MOTOJKY Ha
nerkom ctepxkHe. Ha pgocky co ckopocteio 10 m/c Hameraer
IUTACTUIIMHOBBIN mapuk Maccod 0,2 KT W TpHIUNaeT K Heil.
CKopocTh IIapuKa Iepea yAapoM HampaplieHa moj yriaoMm 60° k
HOpMalIH K JOCKe (CM. PUCYHOK). UeMy paBHa BBICOTa MOAbEMa
JIOCKH OTHOCHUTEJIBHO IOJIOKEHUSI PAaBHOBECHS TIOCTIE COYAapeHUs?
OTBeT yKaXuTe B METpax C TOYHOCTHIO JO ABYX 3HAKOB IOCIIE
3arsToN

25. CrepkeHb Maccoil m = 9 kr u ymHoi 1 = 1 M F

JEKUT Ha IBYX omopax. OaHa U3 HUX HAXOJIUTCS S —
y JIEBOTO Kpas CTepXHS, a Jpyras - Ha A

paccTosTHUU

a= 10 cm ot mpaBoro kpas. C kakoil cuioit
JENCTBYET Ha CTEP)KEHb KakJasi U3 ornop?

26. CrepeHb TOCTOSIHHOTO CEYCHHUs, JieBas
4acTh KOTOPOI'O M3TOTOBJIEHA M3 aTOMUHUSA (paj
= 2700 kr/m3), a mpaBas u3 meau (pmeg = 8900 ‘““m“ﬁ e
Kr/mM3), ypaBHOBeEIIEeH Ha orope. JnmuHa yactu u3 e
amoMunus paBHa 50 cm. KakoBa nimHa Bcero Jmg
CTEpKHA?

27. Ha prryare maccoii 3m BUCST JBE JbAUHKU (cM.puc ). Touka Omopsl IEIUT phluar B
cooTHomeHuu 1:2.K KopoTKoMy miiedy phluara MojiBelieHa JbAuHKa Maccor 4m
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1. Kakyro Maccy 1oyKHa UMETh JIbJAMHKA, [TO/IBEIIEHHAs K JJIMHHOMY IJIedy, 4YTOObI cUCTeMa
Haxo0/uJjackB paBHOBecun?2. JIbAMHKK OJTHOBPEMEHHO Ha4yaJll HarpeBaTh. Bo CKOIBKO pa3
JOJIKHBI OTIIMYATHCS MOIIHOCTUIIOABOIUMOTO K JIBMHKAM TEIl1a, YTOObI paBHOBECHE

COXpaHI/IJIOCB? .HLI[I/IHKI/I HaxXOJATCA IMPUTCMIICPATYPC IIJIABJICHUS.
3m

& ~| & : & :
[%] dm R mlg:

28. HepaBHoruieune Bechbl HaXOsTCs B paBHOBecuu. Eciy Ha JIeByIO MX YallIKy MOJOXKUTh IPy3,
TO OHypaBHOBeIIMBaeTcs rupei Maccsl 20 I. Ha IpaBoi yamke. Eciiu 3TOT ’ke rpy3 NOJI0KUTh Ha
MPaByIO0 YaIlIKyBECOB, TO OH YpaBHOBEIIMBAETCS TMpel macchl 45 r Ha JieBoM yamike. KakoBa
Macca rpysa?

10 xaace

1. B kanopumerpe cMemanu jaecatb nopuuil Boasl. IlepBas mopuus umena maccy m = 1 r u
temneparypy t = 1 °C, Bropast — maccy 2m u Temnepatypy 2t, Tpetsss — 3m u 3t, u Tak ganee, a
necsitast — Maccy 10m u temneparypy 10t. Onpenenure ycTaHOBUBIIYIOCSTEMIIEPATYPY CMECH.
[TorepsiMu TeNMIOTHI IpeHEOpEYb.

2. Jlns mopnepaHus B JIOME TMOCTOSIHHOM Temmeparypbl T = +20 °C B meuky Bc€ Bpems
HOJKJIabIBaOT poBa. [Ipu moxosnonanuu Temneparypa Bo3ayxa Ha yjMlle MOHMKaeTcs Ha At=
15 °C, n nnst nopaepxKaHusi B JOME MPEXKHEN TeMrepaTypbl IPUXOJUTCS OIKIAAbIBATh IPOBA B
1,5 pa3a uame. Onpenenure TemiepaTrypy BO3AyXa Ha yinuue Ipu noxoinomaHuu. Kakas
TEeMIepaTypa yCTaHOBUJIAch Obl B OME, €ClId Obl JpOBa MOJAKIAJBIBAIM C IPEKHEH 4acTOTON?
CuwuraiiTe, YTO MOIIHOCTb MEpeayy TEIUIOTHl OT KOMHATBI K YJIHUIE IPONOPIHOHAIbHA Pa3HOCTH
UX TEMIIEPATYpP.

3. Cocyn B popme kyba ¢ pedbpom 1 am Ha 2/3 3anmonHeH apA0M, uMeromuM Temneparypy 0 °C.
Tyna ObicTpo monuiau Boay, umerolnyto temneparypy +100 °C, u cocyn oka3zasncst 3al0JIHEHHBIM
noBepxy. CuuTas, 4TO TEMJIOOOMEH C OKpyXarolled Cpeaod OTCYTCTBYeT M 4TO Jied He
BCIUIBIBAET, ONPEAEINTE, BECh JIH JIEJ PacTaeT U Ha CKOJIBbKO OIYCTUTCS YPOBEHb BOJIbI B COCYE
K TOMY BPEMEHH, KOI'1a CUCTEMA MPUIET B COCTOSIHUE TEIIOBOrO paBHOBeCHs. [11oTHOCTH BOMIBI
u npaa 1000 xr/m® 1 900 kr/M® COOTBETCTBEHHO, YeNbHbIE TEMIIOEMKOCTH BOABI M Jbaa 4200
Jx/(kr x °C) u 2100 Ix/(kr %X °C) COOTBETCTBEHHO, yelbHasl TEIIOTa MIaBIeHUs Jbaa 335
KJK/KT.

4. Jins oToIIeHNs OOBIYHOM MOCKOBCKOH KBAapTHPHI IIOmanbio S = 63 M> B Mecsn Tpebyercs
IIpU CWIIBHBIX MOpo3ax, cyAs no kButaHiusaMm KKX, npumepno 1 rurakanopus temnotsl (1 kan
= 4,2 JIx). OHa noiy4aercsi B OCHOBHOM IPH CKUTAaHUHM Ha MOCKOBCKHUX TEIJIOJIEKTPOCTAHIIMIX
npupojaHoro raza — merana ¢ KII/] n npeoOpa3zoBaHus 3HEpruu dK30T€PMUUECKON PEaKIU B
Terioty okoio 50 %. VYpaBHeHue »Tol xumuueckod peakuuu umeer Bua: CHs+20:
CO2+2H,0+Q, rae Q = 1,33*10%8 JTx. [IpeacraBum cebe, 9TO Maphl BOJBI, MOTYUMBIIHECS B
pe3ysbpTaTe CKUIaHUs METaHa, CKOHAECHCHPOBAIMUCH, 3aMEP3JIM Ha MOpO3€ U BBINAIM B BHJE
CHETra Ha KpblIllle JoMa, paBHOM MO IJIOL[aAu KBapTUpe. byneM cuuTarh miIoTHOCTh TAKOTO CHera
pasroit 100 kr/m°. KakoBa Gyzer TomuHa h cios cHera, BHITIABIIET0 3a MECAIl B pe3yibTaTe
ATOTO Mporecca?

5. Iea cocyna oowémamu 20 1 u 30 11, coenuHEHHbIE TPYOKOW ¢ KpaHOM, COJAEPIKAT BIIAXKHBIN
BO3yX NpU KOMHATHOM Ttemmeparype. OTHOCHTENbHAsh BIAKHOCTh B COCyJax paBHa
cootBeTcTBeHHO 30% 1 40%. Ecnn kpaH OTKpBITh, TO Kakoi OyleT OTHOCUTEIbHAs BIaKHOCTh
BO3[lyXa B COCYAax IIOCJI€ YCTaHOBJIEHUS TEIJIOBOIO pPaBHOBECHUS, CUHUTAsl TeEMIEpaTypy
MIOCTOSIHHOW?
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6. Ilpomecc 1-2 ¢ maecanbHBIM Ta30M, M300paKEHHBIM Ha P—V-
auarpaMmme, uMeeT Buj npsmoi juHuu P(V), coequHsomei 1Be
touku (1 m 2), nexamme Ha oaHOW M3oTepMe. Bo ckombko pa3 np, L.
MakKCUMaJilbHasi TeMIiepaTypa Im B 3TOM IIPOLIECCE IMPEBBIIIACT
temriepatypy To Ha wusorepme? Ilapamerppl Touek 1 m 2
(maBneHus 1 00BEMBI) IPUBEICHBI HA PUCYHKE, N = 3. Pt

nl 1
7 OIMH MOJIb OJJHOATOMHOI'O MJICAIbHOTO Ta3a MepeBOJISAT U3 COCTOSIHUS 1 B COCTOSTHUE 2 TaKUM
o0pa3oMm, 4TO B XOJie Ipoliecca JaBJICHUE ra3a BO3pPAaCTacT IMPSIMO IPONOPLUOHAILHO €ro
00péMy. B pesynbTare IIIOTHOCTH Ta3a yMmeHbIaeTcss B o = 2 pasa. ['a3 B xoje mpoiiecca
noiydvaer KonuuecTBo TermoTel Q = 20 k. KakoBa remneparypa raza B cocrosiauu 17
8. Jlns uzob6apHOro HarpeBaHus rasa, KojaudecTBo BemiectBa kotoporo 800 mons, Ha 500 K emy
coo0IMIN KoamdecTBo TemoTsl 9,4 M/Ix. Onpenenuts npupaiieHlue ero BHyTpEHHEN S3HEPIHUH.
9. JIpurasice MKy ABYMS TOYKaMHU B JIEKTPHUUECKOM IOJI€, JJIEKTPOH MPUOOpen CKOpocTh V=
2000 xm/c. YeMy paBHO HATIpsUKEHHE MEKIY STHMHU ToukamMu Me= 9,1x10 31kr, e = 1,6x10 9 Ko,
10. Mexnay [nOByMS TOYEUYHBIMH 3apsDKEHHBIMH  TellaMd CHJla  DJIEKTPOCTATUYECKOTO
B3aumozeiicTeus paBHa 12 MH. Ecnu 3apsan ogHoro Tena yBennuuTh B 3 pasa, a 3apsii Apyroro
TeJa yMEHBIIUTH B 4 pa3a U pacCTOSHUE MEXKIYy TellaMd YMEHBIIUTh B 2 pa3a, TO KakoBa OyneT
CuJIa B3aUMOJICHCTBHS MEXKY TEJIAMH.
11. YeTpipe 0IMHAKOBBIX 3apsijia BEIUYHMHON (] paCIOIOKEHbI Ha OJIHOM MPsIMON HA PacCTOSHUU
a apyr ot apyra. Haltu 3HEpruro B3auMoOICHCTBUS 3THX 3apsSI0B.
12. TloTeHuman 5IEKTPUYECKOrO TMOJs MOBEPXHOCTH METAJUTMUECKON 3apsKeHHON cdepsl
pamuycom10 cm paBen 4 B. KakoBbl 3HaueHHs MOTEHIIMAJIa HA PACCTOSHUM 5 CM OT IEHTpa
cthepsl 1 Ha paccTostHUU 20 ¢M OT 1eHTpa chephl?
13.B pesynpraTe HEKOTOPOTO IpoOIecca CPEIHssl KHHETHYECKash SHEPrusi IOCTYNaTeIbHOTO
TEIUIOBOTO ABM>KEHHS MOJIEKYJI MI€AIbHOTO ra3a yMEHBIIWIACH B 3 pa3a, a JaBJIEHUE BO3POCIIO B
2 paza. Bo ckonbko pa3 U3MEHWIAach KOHIIEHTpAIUsl MOJIEKYJ Ta3a, €CIIM YHUCJIO MOJIEKYJ
0CTaJI0Ch HEU3MEHHBIM?
14.0quH MONIb MI€ATLHOTO OJHOATOMHOTO Ta3a, Haxojsmerocs npu Temneparype +27 °C,
M30XOpPUYECKH HarpeBaroT. Omnpenennure, BO CKOJIbKO Pa3 M3MEHUTCS TEMIIepaTypa 3TOro rasa,
€CJIM B DTOM TPOIECCe COOOMUTh Ta3y KoimuecTBO TeroTel 11218 Jx. OTBeT OKpyriure 1o
LIEJIOTO YHCIIa.
15. Manenpknii mapuk ¢ 3apsgom = 4*10°% Kn n AL,
Maccoil 3T, MOABENIEHHBI Ha HEBECOMOM HHUTH C
koaddurmentom ynpyroctu 100 H/m, Haxogurcs mexmay
BEPTUKAIbHBIMUA IUIACTUHAMHM  ILJIOCKOTO  BO3YLIHOTO )
KOHZeHcaTtopa.  PaccTosHue  MexIy  0oOKiIaJkamu ey
KoHAeHcaropa 5 cM. KakoBa pa3HOCTb NOTEHLHATIOB
MeX1y OOKIaJKaMH KOHJEHCAaTopa, €clid YJJIMHEHHE
auta 0,5 MM?
16. ITo rimajKoi TOPU30HTAILHOM HANIPABIISIFOIICH JUTHHOMN
2| ckonb3uT OyCHHKA C MOJOXKUTENBHBIM 3apsaoM Q>0 u
Maccol M. Ha KoOHIaXx HampaBIAOMENd HaXOIATCSA
HOJIOXKHUTENbHBIE 3apsiibl >0 (cM. pucyHok). Bycunka '
coBeplIaeT Majble KoJeOaHUsI OTHOCUTEIBHO IMOJIOKEHUS
paBHOBECHs, NEpHOA KOTOpeIX paBeH 7. YUemy Oyner
paBeH Tepuon KojeOaHuil OyCHMHKH, €CIM €€ 3aps
YMEHBIINTH B 2 pa3a’?
17.ITonmerit mapuk maccor m = 0,3r c 3apsmom ( = 6 HKI IBWXeTcs B OJHOPOIHOM
TOPU30HTAILHOM 3JICKTPUYECKOM TI0JI€ M3 COCTOSIHMA MOKos. Tpaekropus mapuka oOpasyer ¢

I
iy

Iy

42



BEPTUKAIIBIO yroJl o = 45°. UeMy paBeH MOy/Ib HAPSHKEHHOCTH JIEKTPUIECKOTO ToJist £?

18. BHyTpu HE3apsHKEHHOTO METAJIMUECKOro mmapa paguycoMm i = 40 cM HMeIOTCS 1Be
chepuyeckue TOJOCTH paguycaMu T, < %, pacroyio’)keHHbIE TakKUM 00pa3oM, YTO UX
MIOBEPXHOCTU IOYTH COIPUKACAIOTCS B LIEHTpE Iapa. B LeHTpe OJHOW MOJIOCTH ITOMECTUIIN
3apsan (1 = +1 K, a 3arem B nieHTpe apyrot — 3apsina (2 = +2 HK (cMm. pucynok). Halinure
MOJlyJIb M HallpaBJICHHE BEKTOpa HamnpskéHHocTH E anexkrtpocrarnueckoro mnossg B Touke O
Haxojsmielcs Ha paccTosHMM R= 1 M OT HeHTpa Imapa Ha MNEPHEHIUKYIAPE K OTPE3KY,
COEIMHSIOLEMY LIEHTPHI MOJIOCTEN.

i?

19. TInockoe amdneKTpryYecKoe KoibIo pamuycom R = 1 M 3apsokeno 3apsimom = 1 vK,
PaBHOMEPHO paclpeseN€HHbIM [0 MEepUMETPY KoJibla. B HEKOTOpBII MOMEHT M3 KOJjblia
YIAISIOT MaJICHBKHH 3apshKCHHBIM Kycouek ummHOH RA¢, tme Ad = 0,05 pag— yromn, mon
KOTOPBIM BHJIEH 3TOT KyCOUEK U3 IIEHTpa KOJIblLla, IPUUYEM paclpesielIeHue OCTAIbHBIX 3apsoB
[0 KOJIblly He MeHsercs. Ha CKoJbKO Iocie 3TOro M3MEHMTCS MO MOAYJII0 HaIpsHKEHHOCTD
3JIEKTPUUECKOTO IOJIS B LIEHTPE KoJbLa?

20. Ilnockoe AMAIEKTpUUECKOE KOJbIO paauycoM R = 1 M 3apspkeHo 3apsaom ( = 1 HKu,
PaBHOMEPHO paclpeneiI€HHbIM [0 NEpPUMETPY Kojblla. B HEKOTOpeli MOMEHT M3 KOJjblla
YAAJISI0T MaJCHbKUI 3apsbKeHHBI Kycouek ummHONM RA@, rme Ae = 0,05 pag— yromn, noa
KOTOPBIM BHJIEH 3TOT KyCOUYE€K M3 LEHTpa KOJIblla, U 3aMEHSIIOT €ro Ha JIpyrod, HECYIIMi TaKkoi
K€ TI0 MOAYJII0, HO ITPOTHUBOIIOJIOKHBIN 1O 3HAKY 3apsiA. Ha ckonbko mocie 3Toro M3MeHUTCs 110
MOJ1yJIIO HalpsKEHHOCTH 3JIEKTPUUECKOT0 TOJIS B LIEHTPE KoJibLia?

21. Tpu napamieNbHbIX TOHKUX JUIMHHBIX IPOBOJA B -

CEUYEHUHU MEPHEeHIUKYISIPHON UM IJIOCKOCThIO HAXOJATCS @/

B BEpIIMHAX pPaBHOCTOPOHHETO TPEYroJbHUKA (CM. I
PUCYHOK), M IO HHUM TEKyT B OJIHOM HamlpaBlIE€HUU S
OJIMHAaKOBbIE TOKH. BO CKOJIBKO pa3 HM3MEHUTCS IO s /,/‘“’:; /
MOJyJIIO cujia Amriepa, TeHCTBYIOIIas Ha €AMHUILY JITUHBI @ﬁ‘{ ‘/\/
nposozna Ne 1 co croponsl npoBogoB NeNe 2 u 3, ecniu 3 2

HampaBjieHue Toka B mpoBojge Ne 2 uU3MEHUTh Ha

IIPOTUBONOJIOXKHOE?

22. B onexTpuyeckod cxeme, TOKa3aHHOW Ha PHCYHKE, :

kimou K 3aMkHYT. 3apsg konzaeHcaropa = 2 mMxKi. 9J1C J_
Oatapeiiku 24 B, e€ BHyTpeHHee conpotuBieHue I = 5 Owm, i N
compoTtuBienue pesucropa R = 25 Owm. Haiiaure : H
KOJIMYECTBO TEIJIOTHI, KOTOPOE BBIJENSIETCS Ha PE3UCTOpPE
nocie pasMmblkaHusg Kiaoya K B pe3ynbTaTe paspsia
KoH/ieHcaTopa. [ToTepsimMu Ha U3ydeHue MpeHedpeyb.

23. Barapess u3 4eThIpEX KOHJCHCATOPOB 3JICKTpPoEMKOCThIO C1 = C, G,
2C, C2 = C, C3 = 4C u C4 = 2C noIakiIO4€Ha K HCTOYHUKY —”—<
noctositHHOro Toka ¢ 3/IC E 1 BHYTPEHHUM CONPOTUBIIEHUEM I(CM.

pucyHok). Onpenenute sHepruto konaeHcaropa Cy ._I I_‘_I |i

Er

24. JIBa MJIOCKHX KOHJEHCATOpa, eMKOCThI0 C KaKIblid, COSAMHIIN MapaiieNibHo. B onuH u3
HUX BCTaBWJIW IUAJICKTPUUECKYIO TUIACTUHY C MPOHUIIAEMOCTHIOE, 3aIOJHUBIIYIO BECh 00HEM
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KOoH/IeHcaTopa. Kakoil eMKOCTH M Kak HeOOXOAMMO TOJKIIOYNTh TPETHH KOHICHCATOP, YTOOBI
€MKOCTb CUCTEMBI cTana paBHou 3C?
25. HaiiTi eMKOCTh CHCTEMBI KOHJICHCATOPOB, N300paKEHHON Ha PHCYHKE.

2 C1 \/ \/CZ % C
C C C
—1 I_‘__|
}q _| C
26. Ompenenuth eMKOCTh Cx OECKOHEYHO UIMHHOW CHCTEMBbI OJMHAKOBBIX KOHIECHCATOPOB,
eMKOoCThI0 C Ka)K,Z[I:IfI, COCOMHCHHBIX OPYT C APYIroM, KaK ITOKa3aHO Ha pPUCYHKE.

Al

fo LR

27. K BOo3aymHOMY KOHJIEHCATOpy, HampspbkeHue Ha koropom Uo = 210 B, mpucoeamammm
napajuieIbHO TaKOM e He3apsuKeHHBIM KOHAEHCATOp, HO € JUAJIEKTPUKOM U3 cTekna. KakoBa
TVRJICKTPUYECKasl MPOHUIIAEMOCTh CTEKJIa, eCIM HampshKeHHe Ha 3akuMax Oatapen craino U=30
B?

28. barapes rampBanndeckux 3meMeHToB ¢ DJIC 15 B u BHyTpeHHUM comnpoTuBicHHEeM 5 OM
3aMKHYyTa MPOBOAHHKOM, uMeromuM conpoTusienre 10 Om. K 3axxumam G6atapen moakiIOueH
KOHJIEHCAaTOp eMKOCThIO 1 MK(. Onpenenurte 3apsia KOHACHCATOPA.

29. B cxeMe Ha pUCYHKE COITPOTUBIICHHE PE3UCTOPA U MOTHOE . .
conpoTuBiieHne peocrara paBHbl R, 3J[C Garapeiiku paBHa E, . L
e€ BHyTpeHHee compoTuBieHne HuuToxkHO (I=0). Kak Bemyr feo # — U i - |
ceds (yBenuuuBaroTcs, YMEHBIIAKOTCA, OCTaroTCA [ : .
MOCTOSIHHBIMM) TOKa3aHUs MACATIbHOIO BOJIBTMETpPA IpHU
MepeMENIeHNN JBMKKA peocTaTa W3 KpaHEro BEPXHETO B
KpaliHee HIDKHee moJjiokeHre? OTBeT MOsACHHUTE, YKa3as.,
Kakue (pu3nueckue 3aKOHOMEPHOCTH Bbl Mcnosib3oBayn Aiis
00BSICHEHUS.

30.CompoTHBIIEHUS BCEX PE3UCTOPOB B IIETIH, CXeMa KOTOPOi
n300pakeHa Ha puUC., OAMHAKOBHI M paBHHI R = 15 Owm.
Haiinute conpoTuBieHue nenu Mexay Toukamu 4 u B mocie
TOT0, KaK ObLI y/ajdéH MPOBOJAHUK, COSAUHSIBIINIA TOUKH O U
o".

36. BonbraMiiepHble XapaKTepUCTUKH Ta30BbIX jamm JI1, JI2 e

1 JI3 mpu 1ocTatoyHo OOIBIIMX TOKAX XOPOLIO OMHMCHIBAIOTCS 2 i1
KBaJIpaTHYHBIMH 3aBUCUMOCTIMH U1 = al?, Uy = 3al?, Uz = 5@_@
60l?, rIeo— HeKoTopas M3BECTHAas pa3MepHas KOHCTAHTA. x -

Jlamnsr JI2 u JI3 coenuHunm mapamienbHo, a jammy JI1—
nociuenoBareikHO ¢ HEUMH  (cM.  puc.). Omnpenenure
3aBUCUMOCTb HANpsIKEHUS OT CHJIBl TOKA, TEKYIIEro 4epes
TAaKOM y4acTOK LI€MH, €CIM TOKU Yepe3 JIaMIlbl TaKOBBI, YTO
BBITOJIHSIOTCS BbIILIEyKa3aHHbIE KBaIPATUUHbIE 3aBUCUMOCTH.
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37. Ha pucyHKe mpeacTaBiieH y4acTOK AJICKTPUICCKOHN IICTH. Rp=d40u Rr=20m

KaxoBo OTHOILICHUE KOJIMYECTB TemtoThiQ1/Q2, —
BbIIETIBIINXCA Ha pe3uctopax Rz u Rz 3a oaHo u TO ke &
Bpemsi? OKpYIJIUTE 10 AECATHIX. |

Rz=30M Re=90m
38.YuacTok 1enu, cxema KOToporo u3o0pakeHa Ha PUCYHKE,
cocTouT U3 Tpéx pesucropoB. ConpoTusieHue pesucropa Ri
paBHO 7 OM, conpoTHBJICHUE pe3ucTopa Rz, B 2 paza MeHbIIe RI R: Ry
COINPOTUBIIEHUSI pe3ucTopa Ri, a CONpPOTUBIIEHUE pE3UCTOPA = -
Rs B 2 pa3za menbie conpotusieHus Rz. Uemy paBHO oOiee
COIIPOTHUBIIEHUE 3TOTO y4acTKa Henu?
39.0nekTpuueckas Iemb COCTOMT W3 JBYX OJIMHAKOBBIX R L, I,
BOINBLTMETPOB U JBYX ammepMeTpoB. Mx mokaszanus U; = 10 e——] | @ @—D
B, U =10,5B, I1 = 50 MA, |2 = 70 MA COOTBETCTBEHHO. A

1

Omnpenenure comnportuBienue pesuctopa R. (IMomyuute mns ~
R o6mryro anredpandeckyro Gopmyiy.) @

40. NmeroTcs MCTOYHMK TOKa HampsbkeHueM 6 B, peocrtat comportusnenuem 30 Om u jaBe
JaAMIIOYKH, Ha KOTOpBIX HamucaHo: 3,5 B, 0,35 A u 2,5 B, 0,5 A. Kak cobparp 1emnb, 4T00bI
JaMIOYKY paboTaiu B HOPMAJIbHOM pexume?
41. DnexTpoaBUraTenb MOJILEMHOTO KpaHa padoraeT noa HanpspkeHnueM 380 B, mpu saTom cuiia
ToKa B ero ooMoTke paBHa 20 A Kakos KII/] yctanoBku, eciiu rpy3 Maccoii 1 T KpaH MOJAHUMAET
Ha BbIcOTY 19 M 3a 50 c?
42. DNeKTpOKUIATHIBHUK CO crnupaibio corpotuBieHueM K=160 Om momectunu B cocyf,
conepskanuii Boxy maccoit 0,5 kr mpu 20°C, u BKIFOUHIN B ceTh HanpspkerueM 220 B. Kakas
Macca BoAbl BRIKUIIHT 3a 20 muH, ecii K1 kunaruisanka 80%?

11 kiace
1. Komona aBTromMoOwmieil IBrKeTcsl mo mocce co ckopocThto 90 km/u. [lnmua | kakmoro
aBTomobOmia paBHa 10 M. Ha peOpucrom ydacTke mocce aBTOMOOMIN ABUXKYTCSI CO CKOPOCTHIO
15 xm/4. Kakum fomkeH ObITh MUHUMATBHBIA HHTEPBaA AX MEXy aBTOMOOUIISIMH, YTOOBI OHU
HE CTaJIKUBAJIUCH MPU BbE3Je HAa peOPUCTHIM ydacTok mocce? OTBET MpeACTaBbTE B €IMHUIIAX
CH.
2. ABTOoMOOWITE 3a BpeMs t HaOpan ckopocTh V | cpa3y craj TOpMO3uTh. HalTH TpoiiIeHHBIH 10
OCTaHOBKH IyTh, €CIH ITPH TOPMOKEHUU YCKOPEHHUE BJIBOE OOJIbIIE, YeM MTPU pa3roHe?
3. BpormieHHoe Temo MpOJIETENI0 MUMO TOYKM A BBepX, a yepe3 Bpems {1 MHUMO Hee BHH3.
Hackonbko BbIlie TOUKM A HaXOAUTCs TOUYKa B, ecnu Bpems mpojieTa MUMO HEE U BHU3 paHo to.
YckopeHue cBOOOAHOTO NaNeHUs J.
4. Yactuia HayMHAeT JBMKCHHE W3 Hadala KOOPIMHAT.
['paduk 3aBUCUMOCTH CKOPOCTH OT BPEMEHH IPHUBEACH Ha
pucyHke. Halingure Bpems, yepe3 KOTOpO€E YacTUIa BEPHETCS
B HA4aJI0o KOOPJIMHAT.

5. Baron, maccoit 30T, ABMXKYIIHICS CO CKOPOCTHIO 1,5M/C IO TOPU3OHTAILHON MOBEPXHOCTH,
ABTOMATHUYECKM Ha XOJy CLEIUISIETCS C HEMNOJBM)KHBIM BaroHoMm wmaccord 201. C kakou
CKOPOCTBIO JIBUYKETCS CLIETKa?

6. B pesynbTaTe B3pbIBa KaMEHb Pa3pbIBAaeTCs Ha TpHU yacTH. JIBa Kycka JETSAT MO MPSMBIM
YIJIOM JPYT K JAPYTY: KyCOK Maccoil 1Kr co ckopocTbio 12M/c, KycOk Maccoi 2 K cO CKOPOCThIO
8 M/c. Tpetuit Kycok otieraer co ckopocThio 40 M/c. KakoBa ero Macca u B KakoM HarlpaBiICHUN

OH JIETUT?
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7. C nmoaku maccoit 150 kr, ABMXKYIIEHCS CO CKOPOCTBIO 2 M/C, MPBITaeT MAJIBUYUK Maccoi S0 kr,
JIBUTAsICb B TOPU30HTAJIbHOM HampasieHUH. Kakoil cTaHeT CKOpOCTb JIOJKM IOC]IE IPbDKKA
MaJIbuMKa, €CJIM OH MPBITHET C KOPMBI CO CKOPOCTHIO 4 M/c?

8.B arrpakimone uenoBek maccoil 60 KI' JBFDKETCS Ha TENEKKE MO pelbcaM U COBEPIIACT
«MEpTBYIO TETJIIO» B BEPTUKAIBHOM IUIOCKOCTU IO KPYrOBOM TPACKTOPUHU paauycoM 25 M.
KakoBa cuiia gaBieHus: yegoBeKa Ha CHJICHHME TEJIEKKH MPU CKOPOCTU MPOXOXKICHUS HUKHEH
Touku 10 M/c? YcKopeHHe CBOGOIHOTO MaAeHHs IIPHHATH paBHBIM 10 M/c2.

9. TeHHUCHBII MY OPOCAIOT MOJ YIJIOM @ K TOPU30HTY C Ha4alIbHON CKOPOCThI0 Vo B CTOPOHY
U/IeaTbHO TIIaJIKOM CTEHBI, paccTosHuE 10 KoTopoi L. Ha kakoM paccTosiHum oT Mecta OpocaHus
ynajaer Msa?

10. Ha peryare maccoil 3m BHCAT ABe JbAMHKHA (cM.puc ). Touka OMOpPBI JENUT pbluar B
cooTHomeHuu 1:2. K KopoTkomy Iiedy pbluara MojiBeiieHa JibJJMHKa Maccoi 4m

1. Kakyro maccy AoKHa UMETh JIbJMHKA, MOABEIICHHAS K JJTMHHOMY IUledy, 4ToObl cucTema
Haxoauiack B paBHoBecuu? 2. JIbIMHKM OJHOBPEMEHHO Hadalu HarpeBaTh. Bo ckoibko pa3
JOJDKHBI  OTIIMYAThCS MOIIMHOCTH TOJABOJAMMOIO K JIBJAMHKAM TeIjla, 4YTOOBl paBHOBECHE

COXpaHI/IJ'IOCL? .HBI[I/IHKI/I HaxXoOATCA IIpU TEMIICPATYPEC IIJIaBJICHHA.
3m

& ~| & : & :
[%] dm R mlg:

11. Ha 3emute IeXHT GPEBHO, TOPIBI GpeBHA NMEIOT pasHble quameTphl. O6bem 6pesra = 0,2 M2,
CpenHsis TIOTHOCTE 450 kr/M°. UToOBI IOAHATD OIUH Kpaii OpeBHa HeoOxoauma cwia Fi = 350
H. Haiitu cuny F2, koTopyro HEOOX0IMMO MPHUIIOKUTh, YTOOBI IPUTIOIHATH BTOPOU Kpa.

12. Cocyn B popme kyOa ¢ pedpom 1 am Ha 2/3 3amonmHeH Jba0M, nMeronmM temmeparypy 0 °C.
Tyna GeicTpo gonuian Bogy, uMeronyto temmeparypy +100 °C, u cocyn okazaics 3anoJHEHHbIM
noepxy. Cuutas, 4To TEIUNIOOOMEH C OKpYXaroulel cpeaoid OTCYTCTBYET M UTO JIeJ He
BCIUIBIBAET, ONPEAEINTE, BECH JIM JIEJ PACTAET U HA CKOJIBKO OITYCTHTCS YPOBEHb BOJBI B COCYAE
K TOMY BpPEMEHH, KOI'Jla CUCTEMa MPUJET B COCTOSTHUE TEINIOBOro paBHOBecus. IlnoTHOCTH BOABI
v apaa 1000 kr/m® u 900 kr/m® COOTBETCTBEHHO, YJ€IbHbIE TEIUIOEMKOCTH BOJABI U Jibja 4200
Jox/(xr x °C) u 2100 HIx/(xr X °C) COOTBETCTBEHHO, yJebHasl TEIUIOTa IJIaBiIeHUs Jibaa 335
kJK/KT.

13. TIpomecc 1-2 ¢ mpeanbHBIM Ta30M, W300pakEHHBIN Ha P-—V-
nuarpamme, uMeet Bua npsimoit muauu P(V), coeauHsonei 18e
touku (1 m 2), nexamme Ha oAHOU M30TepMe. Bo CkombKO pa3 np, L
MakcUMaibHas Temreparypa Im B ATOM MpPOLIECCE MPEBHIIIAET
temneparypy To Ha wusorepme? Ilapamerpst Touek 1 u 2
(maBneHus 1 00BEMBI) IPUBECHBI HA PUCYHKe, N = 3. Pt

O 1 av I’

14. Tlnockoe AUANEKTpUUECKOE KOJIBI0 paaumycoM R = 1 m 3apspkeno 3apsyiom ( = 1 vK,
PaBHOMEPHO paCHpPElEIEHHBIM 110 TNEPUMETPY Kosblla. B HEKOTOpPBII MOMEHT H3 KOJbLA
YAAJSI0T MaJleHbKHM 3apshkeHHbIM Kycouek JumHOM RA¢, rne A¢ = 0,05 pag— yroma, non
KOTOPBIM BHJIEH 3TOT KyCOYEK M3 LIEHTpa KOJIbLA, IPUYEM pacIpeAeICeHUE OCTAJIbHBIX 3aps0B
[0 KOJIblly He MeHseTcsa. Ha cKoNmbKO IMocie 3TOro M3MEHHMTCS MO MOAYJII HaIpsHKEHHOCTD
IIEKTPUYECKOTO IOJI B IEHTPE KobLa?

15. barapest u3 4eThIpEX KOHJIEHCATOPOB 3JEKTpo€MKOCThi0 C1 =

& &
2C, C2 = C, C3 = 4C u C4 = 2C noIkiIO4€Ha K HCTOYHUKY —”—‘—"—

noctostHHOTO ToKa ¢ D/IC E u BHYTpEeHHUM COMPOTHUBJICHHEM I'(CM.

C; C
pucyHok). Onpenenure sHepruto KonaeHcaropa Ci. ._I I_‘_I |;.

| f I
|
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16. /IBa mutockux KOHIEHCATOpa, eMKOCThI0 C KaXKIbId, COSAMHWIN MapauieabHo. B oauH u3
HUX BCTaBHJIU JUAJICKTPUUYCCKYIO IUIACTHHY C MPOHHUIIAEMOCTHIOE, 3AIMOTHHUBIIYIO BECh 00BEM
KOHJIeHcaTopa. Kakoil eMKOCTH M Kak HeOOXOAMMO TOJKIIOYHTh TPETHH KOHIEHCATOP, YTOOBI
€MKOCTb CUCTEMBI cTana paBHou 3C?

17. HaiiTn eMKOCTbh CUCTEMBI KOHJICHCATOPOB, H300paKEHHOM Ha PUCYHKE.

a) c1\/\/€2 0) :
= >

oo L

18. Ilo mpsmonuHEWHOMY HPOBOAHMKY MHOW 1 M Teuér Tok |. Haiitu BenuumHy BekTopa
MarHuTHOM MHAYKUMU B Ha paccTosHuu 1 CM.OT €ro cepeiuHbl.

19. Camonér, ¢ pa3mMaxoMm KpbUIbeB L, JIETHT Ha OJHOW M TOW e BBICOTE CO CKOPOCTHIO V,
BeprukanpHas cocTaBisiollas BEKTOpa MarHUTHOW MHAYKUMM paBHa B. Haiitu pasnocTh
MOTEHLIMAJIOB MEX 1Y KOHIIaMH KPbUIbEB.

20. ITnockocTh MPOBOJOYHOM paMKH IUIOMIAJBI0 S, pacojio’keHa MEPHEHAUKYISIPHO BEKTOPY
MAarHuTHOM MHIYKIMH, BEIMYMHA KOTOPOro pasHa B. HailTu BenmnuuHy 3JIEKTpUYECKOro 3apsija,
TIPOLIE/INIEr0 Yepe3 CeueHHe PaMKH TIpH €& moBopote Ha yroa 90°,

21.Mexmy OByMS ~TOYEYHBIMH  3apsOKCHHBIMH — TEJIaMH  CHJIA  DJIEKTPOCTATUYECKOTO
B3auMoieiicTeus paBHa 12 MH. Ecnu 3apsa ogHoro tena yBenuuuTh B 3 pasa, a 3apsii Ipyroro
TeJa YMEHbIIUTH B 4 pa3a U pacCTOSHUE MEXKIY TeJlaMU YMEHBIIUTH B 2 pa3a, TO KakoBa OyaeT
CHJIa B3aUMOJICHCTBUS MEXKAY TEIaMHU.

22.Ha pucynke npuBeacH rpaduk 3aBHCHUMOCTH TOKa OT [ A
BpemeHu. Onpenenuts J{C MHIYKIIMU B MHTEpPBaJe BpPEMEHU 3t
ot 15 o 20 c.

C C

|
1
1
1
i
———-

B ;

]:._I s B Rk .____4_:\5?_

G 3 I 13 M re
23.IIpssMonuHENRHBIH MPOBOIHUK JUIMHOW 0.5 M, Mo KoTopoMy Te4yéT TOK 6 A, HaxoIuTcs B
OJIHOPOJHOM MAarHUTHOM mosie. Moaynb Bekropa mMarHuTHOM uHayKuuu 0.2 Tn, npoBogHUK
pacnionoxed nog yriom 30 rpan. k B.Kakosa cuna, neiictByromas Ha IpOBOJIHUK?

24. HampaBiieHWe CKOpPOCTH TPOTOHA P, BIETEBIIETO B 3a30p MEXIY m
S

MOJIFOCAMU  MarHuTa, MNepHeHIuKyIsipHO BekTopy B (cm. puc.). Kyna
HamnpasyieHa JleiicTByromas cuia Jlopenna?

=
L]

B
N
25. OTpumatenbHbIA 3apsii HAXOJHWTCS B IOJIE JBYX HEIOJBFIKHBIX -
3apsAI0B  MOJOXKHUTENBHOTO W oTpuuarensHoro (cM. puc.). Kyna h
HaIpaBJICHO OTHOCUTEIILHO PUCYHKA YCKOPEHUE —if
3apsia? I -
2

26. KakoBa pa6ota cuibl Jlopenmna B 1 H, neiicTByromeit Ha 3JEKTPOH, JBHTAIONTUICS 110 JAyTe
muHoH 1 M?

27.JIea METAJUTMYECKUX CTEP)KHS PACIOJIOKCHBI BEPTHKAIBHO W 3aMKHYTHI  BBEpPXY
npoBoHUKOM. [1o 3TUM cTepxHsIM 0e3 TpeHHs M HapylIeHHsS KOHTAKTa CKOJB3UT MEpEeMbIYKa
nmuaor 0,5 cM u maccort 1 1. Bes cuctemMa HaxoguTcss B OAHOPOJHOM MAarHUTHOM IOJIE C
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uaaykiuen 0,01 Tn, nepneHaAuKyaspHON MIOCKOCTH PaMKU. Y CTAHOBHUBINASCA CKOPOCTh 1 M/C.
Haiitu conpoTuBiieHHE IEPEMBIUKHU.

28.B kozebaTenbHOM KOHTYPE 3aBUCUMOCTH CHIIBI TOKAa OT BPEMEHH OIMCHIBACTCS YPABHEHHUEM 1
= 0,06sin10° mt. OmpenenuTh 4YaCTOTY >JIEKTPOMATHMTHBIX KONEOAHMH M HMHIyKTHBHOCT
KATYIIKH, CJIM MaKCHMaJlbHasi SHeprust MarHuTHoro most 1,810 4 JIxk.

29. Hampspkenue Ha OOKJIaIKax KOHJIEHCATOpa B KOJEOATEIIbHOM KOHTYpE H3MEHSETCS II0
3akoHy U = 50cos10*nt. EMkxocts koHmencaropa 0,9 Mx®. HallT MHIYKTHBHOCTH KOHTYpa M
3aKOH U3MEHEHHUSI CO BPEMEHEM CHJIbI TOKA B LIEIIH.

30.3apsg Ha 0OKIagKax KOHAEHCATOpa K0JIeOaTeNbHOTO KOHTYpa M3MEHSAETCS MO 3aKOHY q =
3-10 ~ 7 cos800xt. MumykruBHOCTS KOHTYpa 2 I'n. IIpeHebperasi akTHBHBIM CONPOTUBJICHHEM,
HAlTH AJIEKTPOEMKOCTh KOHJEHCATOpAa U MAaKCUMAaJIbHbIE 3HAUEHUS SHEPruu 3JIEKTPUUYECKOIO
NOJIs1 KOHJIGHCATOPa U MAarHUTHOTO TI0JIS KaTYIIKH MHIYKTUBHOCTH.

31.Hampsbkenne Ha oOKIagkax KOHJEHcCATOpa B KoJieOaTeIbHOM

KOHTYpe MeHseTcs 1o 3akoHy U = 100cos10*mt. DmekTpoeMKocTh

kouzgencaropa 0,9 Mk® (puc. 49). HaiiTu MHAYKTUBHOCTH KOHTYypa L

Y MaKCUMaJIbHOE 3HaYEHHUE YHEPTUU MATHUTHOTO MOJIS KATYILKH.

32. B konebaTenbHOM KOHTYPE MHIYKTUBHOCTh KaTymku L = 2,5 .
MIH, a emkoctn koHaeHcaTopoB C1= 2,0 Mx®, C2= 3,0 MxD.
Konnencaropsr 3apsaunun g0 HanpsbkeHuss U= 180 B u
samkHynH ko4 K (puc. 5). Onpenenure nepuon T COOCTBEHHBIX () —— —
KoJIeOaHWH W AaMIUIUTYyIHOE 3HAa4YeHHe CHIIBI ToKa lo uepes
KaTylmKy. AKTHBHOE CONPOTHUBIEHHE KOHTypa HMpPEeHEOpEKUMO L
MaJio.
33. Kone6aTenbHblil KOHTYp COCTOMT M3 KATYIIKH MHAYKTHBHOCTBIO L = 6 ¢ 10°%TH u
KoHAeHcaropa eMmkocteto C = 15 Mk®. MakcumanbHas pa3HOCTb IOTEHIMAIOB Ha
koHzeHcarope Um = 200 B. Uemy paBHa cuia TOKa 1 B KOHType, KOTJja pa3HOCTh MOTEHLUAIOB
Ha KOHJIEHCATOpE YMEHBITIIACH B n = 2 paza? [loTepsmu sHepruu npeHeopeyn.

34. KonpeHcatop M KaTylika MHIYKTUBHOCTH I1OCJIEI0BATEIbHO MOAKIIOUEHBI K HCTOYHHMKY
nepeMeHHoro HampsbkeHus. Yactory konebanmii yBenunuuBatoT oT 50 I'm mo 80 I'm. Kakx
U3MEHUTCS 3HaUeHUE aMIUIMTyIHOTO ToKa? Pe3oHaHcHas yactora konebanuit pasHa 70 I'm.

35. Tpanchopmarop monmkaer Hanpsbkerne ot 660 B no 110 B. Bo Bropuunoit oomoTke 180
BUTKOB. CKOJIbKO BUTKOB COJIEP’KUTCSI B €ro mepBUUHOM 00MoTKe? Omnpenenute KodpPUIMEHT
TpaHchopmaIuu.

36. KoneOaTenbHBIE KOHTYp COCTOMT M3 KOHJEHcaTopa eMKocThio 1,2 H® u KaTymku
UHAYKTUBHOCTHIO SMKI'H u comportusieHueM 0,5 Om. Kakyio MOIIHOCTH JOKEH MOTPEOIATh
KOHTYp, 4YTOOBI B HEM TOJJIEPKUBAINCH He3aTyXalollue TapMOHUYECKHE KoJeOaHus ¢
HanpsbKeHueM Ha konaeHcarope 10 B?

37.KakoBa &iMHA BOJIHBI DJEKTPOMAarHUTHOTO H3JIy4EHHUS KOJIeOAaTelIbHOTO KOHTYpa, €CIU
KOHJEHCATOp MMeeT eMKOCTh 2 Td, CKOPOCTh U3MEHEHUS CUIIBI TOKA B KaTyIIKEe HHAYKTHUBHOCTH
paBHa 4 A/c, a Boznukaromas DJ]C unaykmuu coctasiuser 0,04 B.

38. I'py3 maccoii 0,4 Kr, TOJBEIICHHBIH Ha TpYyKuUHEe >xecTkocThio 40 H/M, cosepmraer
rapMOHUYECKHE He3aTyxarolue Kojnebanus. B HauanbHbIi MOMEHT BpEMEHHU I'py3 HAXOIUTCS Ha
paccTOSIHUM 2 CM OT TIOJNIOKeHHsSI paBHOBecusst o obOmamaer sHepruen 0,5 JIx. Hamucats
ypaBHEHHE TapMOHMYECKHX KojeOaHWi Ipy3a M 3aKOH M3MEHEHHs BO3BpALIAlONIEH CHIIBI OT
BpeMeHu. Halitu HauOosplliee 3HAYCHHWE BO3BpAlIAlONICHi CHiibl W ee 3HaueHue uepe3 0,2
nepuoza.

39. Haiitnu momokeHue u300paxkeHUss O0OBEKTa, PACIOJOKEHHOTO Ha PACCTOSHHM 4 CM OT
nepeHe MOBEPXHOCTH IJIOCKOMApAUIeIbHOW CTEKJISIHHOM IUIACTUHKU TOJIIIMHOW 1 cM,
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nocepeOpeHHON C 3aJHe CTOPOHBI, CUMTasA, YTO IOKa3aTeidb MPEJOMJICHUS IUIACTUHKUA PaBEH
1,5. N300paskeHne paccMaTpuBaeTCs NEPIEHANKYIAPHO K TOBEPXHOCTH IJIACTUHKU

40. Jlyu cBera majaer mojx yrjioM 45° Ha IUIOCKONAPAJUIETIbHYI CTEKISIHHYIO IUIACTHUHKY.
Haueptuth X0 JIy4eil: OTpaXEHHBIX, IPEIIOMIICHHBIX U BBIXOAAIIMX U3 IIacTUHKU. Haiitu yro,
10/l KAKUM BBIXOJUT JIy4 U3 IUIACTUHKH, U €r0 CMEILEHHE, €ClIU ToJNIMHA acTuHky 10 cm (N =
1,5).

41. Haiitu 4ncno u3o0paxxeHUi n TOUEYHOTO MCTOYHHUKA CBETA, MOJYYEHHBIX B JBYX IJIOCKHX
3epkaliax, oopasyronmx apyr ¢ gpyrom yroi 60°. [Toctpouts Bce M300paeHHsI, €CIIU UCTOYHUK
HaXOJUTCs Ha OUCCEKTpHUCE yIJa.

42. Tlpeamer BbicoTOW 20 CM pacmoiOXeH MEPIEeHANKYISIPHO TJIaBHOM ONTHYECKOH OCH
pacceuBaroIiel JIMH3bI ¢ GOKYyCHBIM pacctosinueM 40 cMm. Paccrosiaue ot mpeamera 10 auH3b1 10
cMm. OxapakrepusyiiTe u300paxeHue mpeaMera B JuH3e. Haiinute paccTosHuEe OT JHMH3BI 10
n300pakeHMsl IpeIMeTa U BBICOTY N300paykeHHsI.

43.CBeT OT MPOEKIMOHHOTO (hOHAPS, TMPOHJIA Yepe3 CHHEE CTEKIIO, Majall Ha KapTOH C JABYMS
MaJCHBKUMH OTBEPCTUSMHU M JlaJlee HampaBlsuicds Ha dJKpaH. PaccrosHue Mexny
MHTEp(PEPEHIIMOHHBIMY T0JI0caMu Ha 3KkpaHe 0,8 MM; paccTOsHME MEXIy OTBEpCTUsIMH 1 MM;
paccTostHUuE OT OTBEPCTUH A0 3KpaHa 1,7 M. HaliTu 1uinHy CBETOBOI1 BOJIHBI.

44 B ycranoBke KOHra paccrosiHie Mexay 1mensimMu 1,5 MM, a 3KpaH pacrosokeH Ha pacCTOSSHUU
2 M ot weneit. OnpenenuTb pacCTOSIHUE MEXTy MHTEp(EPEHLIMOHHBIMU NOJIOCAMH Ha 3KpaHe,
€CJIM IJTMHAa MOHOXPOMAaTH4EeCKOTo cBeTa 670 HM.

45.]IBa KOrepeHTHbIX MCTOUYHUKA HCIYCKAaIOT MOHOXPOMAaTUYECKUH CBET C JJIMHOW BoJHbI 0,6
MKM. OrmnpenenuTb, Ha KaKOM PAacCTOSHUM OT TOYKH, PAcIOJIOKEHHOH Ha 3KpaHEe Ha paBHOM
pacCTOSHUM OT HCTOYHUKOB, OyAeT MepBbli MAaKCUMyM OCBELIEHHOCTU. DKpaH yJIaleH OT
MCTOYHUKOB Ha 3 M, paccTOsSIHUE MEX]ly ucTouHUKaMHu 0,5 MMm.
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HHPUJIOKEHUE A
JIns oueHKW YpOBHA 3HaHWMW ywanuxcsi ucnoisdyercs POJY, koropas
OCHOBBIBAE€TCS Ha BBEJACHUU KOIPPHUIMEHTOB CIOXKHOCTH M 3HAUYUMOCTH. [l

KaKJIOW TeMbl TMPUCBOCH KO3 duimeHt cioxHoctn — K, u xosdduimeHt
3HAUUMOCTH — Ky, , UMEIOIIHe CIeayonme 3HAaYCHMS:
Kex Kiu
1 — o4eHb JEerKui; 1- 3HAUUMOCTH MEXIY TEMaMu;
2 — JIETKHI; 2— 3HAYUMOCTh MEXK]TY pa3/eiiaMu;
3 — cpenHeln CI0KHOCTH; 3-BHYTPHUKYpCOBas (xmacc)
4 — BBICOKOU CII0)KHOCTH; 3HAYUMOCTb;
5 — o4YeHb BBICOKOH CIIOKHOCTH 4 — BHYTpHUIIPEIMETHAS 3HAYMMOCTb;

5- MCIKIIPpCAMCTHAA 3HAYNUMOCTD
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