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COJIEPYKAHUE

[TosicHuTenbHas 3anmcka

VY4eOHO-TeMaTH4ECKUi IIJIaH U COJIepIKaHne
OpraHu3alMOHHO-TIEJArOrMYECKUE YCIOBUS pealu3alii IporpaMMbl
Cnucok aurepaTypbl

@DopMBbI KOHTPOJISI U OLIEHOYHBIE MaTePUATIbI

[Ipunoxenus



1 HOACHUTEJIBHASA 3AIIMCKA

HomnonautenbHast  oOmeoOpazoBarenpHas — MporpaMMa  TEXHUYECKOM
HampaBieHHocTH «Dusuka myig poOOTOTEXHUKOB» (Jajiee — mporpaMma) HMEeT
0a30BBI YPOBEHb W TMpeAHA3HA4YCHA IS OOYYArOIINXCS/BOCIIMTAHHUKOB 7-11
KJIacCOB oOpa3zoBaTeiabHbIX IIeHTpoB Donjma Anzapes MenbHuueHko (jayee —
OL®), oOyyaromuxcs o HAMPABIEHUIO NOATOTOBKH «POOOTOTEXHUKAY.

AKTYaJIbHOCTB TIPOTrpamMMbl 00YCJIOBJIEHA TOTPEOHOCTHIO COBPEMEHHOTO
obmectBa B ¢opmupoBaHun 3G(HEKTUBHON CUCTEMBI PabOTHI C OJAPCHHBIMH
YYAIIMMHUCS B YCIOBUSX JIONOJHUTEIBHOTO 00pa30BaHUsI.

[IporpamMma pa3paboTaHa Ha OCHOBE CICAYIONINX JOKYMEHTOB:

— 3akoH Poccuiickoit @enepannu «O6 oOpazoBanumn» (DenepasibHbIi 3aKOH OT 29
nekabps 2012 r. Ne 273-D3);

— npuka3z MunucrepctBa npocsenieHuss PO ot 9 Hos0ps 2018 r. Ne 196 «O6
YTBEPKACHUU TOpSAKAa OpraHu3allud U OCYIIECTBICHHUS 00pa30oBaTeNIbHOM
JeSITEIbHOCTHU IO JOTIOJIHUTEIbHBIM 00I1e00pa30BaTeIbHBIM IPOTpaMMam»;

— KOHLIETILMS Pa3BUTHUS JONOJHUTENbHOrO0 oOpa3zoBaHus nereil (Pacmopsbxenue
[IpaButennsctBa PO ot 4 centsadps 2014 1. Ne1726-p);

— IIOCTaHOBJICHHE [J1aBHOTO TOCYJapCTBEHHOTO CAHUTAapHOIO Bpaya OT
28.09.2020r. No 28 «OO6 ytBepxkaenun canuTapubeix mpaBun CIT 2.4.3648-20
«CaHuTapHO-3MUAEMHUOJIOTHYECKHE TPeOOBaHUA K OpPraHU3alUsM BOCHUTAHUS U
oOy4eHHsl, OTAbIXA U 03/I0POBJICHUS JETEH U MOJIOJEKNY;

— IIOCTaHOBJIEHHE [J1aBHOTO TOCYJapCTBEHHOTO CAHUTAapHOIO Bpaya OT
28.01.2021r. Ne 2 «OO0 ytBepxaeHuu canutapubix npasun CanlluH 1.2.3685-21
«'uruennyeckne HOpMaTHUBBI M TpeOOBaHMS K OOecreueHuto O0e30MacHOCTH U
(nnn) 6€3BpeAHOCTH JUTSI YeTloBeKa (DaKTOPOB CPEIbl OOUTAHUS.

Ilenaroruveckass  Heaeco00pa3HOCTbL  NPOrPAMMBI  ONPEAEIISETCS
pa3BUTHEM HWHTEpeca Yydalluxcsi K EeCTECTBEHHOHAyYHbIM U HHYKEHEPHO-
TEXHUYECKUM JuciuIuinHaM. [IporpamMma HaieneHa Ha oGecrieueHue yCIoBUN JIs
pa3BUTHUSl HABBIKOB, YMEHHM, KOMIETEHIMH MpeAMETHON obmactu «Pusuka» y
oOyuaronuxca OL®, wumeromux BBICOKYIO MOTHUBALMIO U MPOSBISIOLIUX
CIIOCOOHOCTH B MH)KEHEPHBIX CIELUUATBHOCTSIX, B YACTHOCTH B POOOTOTEXHUKE.

[Iporpamma MoOeT OBITh peaju30BaHa C I[OMOIIBIO JAMCTAHIIMOHHBIX
TEXHOJIOTUM, TEXHOJIOTUI CMEIAaHHOTO U MOYJIBHOTO OOYyYEeHHUS.

HoBu3Ha nporpaMMbl 3aKIH0YAETCS B UCTIOJIb30BAaHUNA PEUTUHTOBOM OIIEHKU
JIOCTHKEHUN ydanuxcsi 00pa3oBaTenabHbIX IIeHTpoB DoHa AHapess MeabHUYEHKO
B 7-11 xnaccax no ¢usuke 11 podortorexuukos (I[Ipunoxkenue A).

Heap nmporpammsbl — obecriedeHHe aganTallMd MIKOJbHUKOB K >KM3HU B
o0miecTBe, NPO(PEecCUOHANIBHON OpUEHTAllMM, a TaKXke MOoJJIepKKa HHTepeca
ydalmmxcs K HW3YYeHHIO OCHOB (M3MKM U TOATOTOBKA HAa  ypPOBHE,
CHOCOOCTBYIOUIEM  YCHEIIHOMY  OCBOGHHMIO  MpOrpaMM  OOydYeHHus IO
cnenranbHOCTU «PoOoTOTEXHUKAY.


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

JlocTrkeHne 1enu 00ecreynBaeTCsl 3a CUET PElIeHHs CASAYIONINX 3a1a4.

— pa3BUTh KPUTUYECKOE U TBOPYECKOE MBIIUICHHE B MPEAMETHOM 00JiacTu
«Dusuka», CH0OCOOHOCTH K MOJEIMPOBAHUIO HAYUYHOTO AKCIIEPUMEHTA,;

— chopmupoBarh 0OmME CHOCOOBI  WMHTEUICKTYaJbHOM  JESATEIbHOCTH,
XapaKTepHble i1 (PU3MKU U SIBISIONIMECS OCHOBOW IMO3HABATEIIBHOM KYJIbTYpHI,
3HAYMMOM JJIs Pa3TUYHBIX Cep YeTOBEUECKOU IeATeTbHOCTH;

— 00ecTneunTh YCIEemHoe MPOa0DKeHne oOpa3oBaHus B 00JacTH (PU3UKH U
pPOOOTOTEXHUKH U OCYIIECTBICHHE HAYYHOM M UCCIEN0BATEIbCKON JEATENBHOCTU
B 3TUX 00JIACTSIX.

IIpu onpenenennu o0beMa, coepKaHusl M IJIAHUPYEMBbIX Pe3yJbTAaTOB
IPOrpaMMbl  OCYLIECTBJISUIOCH YCTAHOBJIEHUE COOTBETCTBHUS C COJEPKAHUEM
MIPOTPAMMBI 110 TipeaMeTy «PoOoToTeXHHKAY.

OTIHYUTEbHOH 0COOCHHOCTHI) TIPOTrPaMMBbI SABJISETCA KOHUEHTPUUYECKUI
MOJAXO0J TIOCTPOCHHSI TPOTpaMMbl U  MEXKIUCIMIUIMHAPHBIE CBS3U (PU3MKH C
apyrumu npeametamu. I[lporpamma obecrneurBaeT TOTOBHOCTh K MPUMEHEHHUIO
bU3UKK B pOOOTOTEXHUKE U SBJISIETCSI OCHOBOM /17151 €€ YCIEITHOTO OCBOCHUS.

Cpoxk peajm3anum NporpaMmsbl — 5 JIeT.

O0mmii 00ém mporpamMmmsl coctasisieT 320 yacos.

[Ipo1oKUTENBHOCTh Y4EOHOTO rojia — 32 HEJENH.

DopMBbI M PEKUM 3aHATHH

3aHATHUS TPOBOJATCS B rpynmnax, CHOPMHUPOBAHHBIX IO BO3PACTHOMY
MPUHIIUITY, PETYJISIPHO IO 2 Yaca B HEJIEIIIO.

3aHATHS TPOBOJATCS B TMOCTOSHHBIX TPYIIAX y4YaluXcs, MPOMIEIITNX
KOHKYPCHBI  O0TOOp  (0coOble  CHOCOOHOCTM B  HMH)XEHEpPHOM  Jielie, B
pOOOTOTEXHUKE, KOHKYPCHBIM OTOOp, COCTOSINIMA W3 TMHUCHMEHHOTO JK3aMeHa U
YCTHOTO cOOECe0BaHNs).

O:xunaeMbie pe3yibTaThl 10 OKOHYAHUM KYpca:

— chOpMUPOBAHHOCTh 0a30BbIX MOHATHH B (D)H3UKE, IOATOTOBICHHOCTH K

WHJVMBUAYaJIbHON U HAYYHO-UCCIIEA0BATEIbCKON JIEATEIIbHOCTH;

— 0COObIi ypOBEHb OTHOIICHHS K (pU3MKe Kak K (pyHIaMEHTaJIbHOW OCHOBE

€CTECTBO3HAHUS U AJIEMEHTY 00ILEYeI0BEYECKON KYJIbTYpHI;

— BBIOOp ydYamIMMHUCS POOOTOTEXHUKH KaK BO3MOKHOW oOnactu Oymymien

npoecCHOHaNBHOM eI TeTbHOCTH.

Pe3ynbTaTrhl 0CBOEHHMSI TPOTPAMMBI OINPENEISAIOTCS C HUCIOJIb30BAHUEM
PEUTHUHTOBOM OIIEHKH JOCTKEHUW ydamuxcs 1o ydeOHomy mnpenmery. Ha
OCHOBaHUH KO3 (UITMEHTOB CIIOKHOCTH (nanee — Kci.) m 3HaumMocTy (naiee —
K3H.) paccuuThiBaeTCsi pEUTUHT B COOTBETCTBUU C CUCTEMOM PEUTUHIOBOM OLIEHKH
JOCTH)KEHUM y4YallluXcsi MO Y4eOHOMY NpeIMeTy o0pa3oBaTEeNbHBIX IIEHTPOB
®onpa Anapess MeJlbHUYEHKO.

KonTposib 0CBOCHHSI TNpOrpamMmbl — TEKYLIUMHA, NPOMEKYTOUYHBIM U
WTOTOBBIM.



Texymuii KOHTpOJIb oOCyIecTBIsieTcss B (opMe OTBETOB Yy JOCKH,
MUCBMEHHBIX CAMOCTOSTEIBHBIX PaboT, 1a00paTOPHBIX PabOT M YCTHBIX OTBETOB,
MIPOBEPKHU JJOMAIIIHETO 3aJJaHHUS.

[TpoMexxyTOUHBIN KOHTPOJIb OCYIIECTBIISIETCS B (hOPME KOHTPOJBHBIX PabOT
10 TEMaM.

NTOroBeIil KOHTPOJIH MPOXOAUT TOCJE KaXKIOTo roja odoyudeHus B (popme
UTOTOBOUM KOHTPOJIBHOU PaOOTHI, BKIIFOYAIONIEH TEOPETHUCCKYIO M MPAKTHICCKYTO
yacTu. ToroBas KOHTpOJbHAsi padoTa COCTOUT U3 YCTHOM U NMUCHbMEHHOW YaCTEeu.
VYcrHas 4yacTb — OTBETHI HAa BOIPOCHI, NMHUCbMEHHAs YacTh — PEIICHHE 3ajad.
[Iporpammoii HE NPEAYCMOTPEHO HCMOJb30BAHUE TECTOB MJII HMTOTOBOTO
KOHTPOJISL.



2. VYYEBHO-TEMATHUYECKHAM IIJIAH U COJAEP)KAHUE

7 KJIACC
[64 uaca, 2 yaca B Henen0]
Oo0miee
Ne HaumeHoBaHue TeM U 0JIOKOB KOMAACCTEO B r.u. B .. K/p Kea Ksu
Y4eOHbIX Teop. IMpakT
4yacoB
Tema 1 | ®dusnueckue BeJUUHHBL. HN3mepenue 6 3 ) 1
¢usnyecknx BeqnunH. Texnuka 6e3onacHocTn
bnox 1 | ®usuueckas Benuunna 3 3 2 4
Biok 2 | M3mepurensrbie mpubops! 2 2 2 4
KonrtponsHas padota no teme Nel 1
Tema 2 | Macca, JI0THOCTH 7 3 3 1
brok 1 | [Mousarue maccol. IIIOTHOCTH BelecTBa 2 2 2 4
Briox 2 CpenHsisi INIOTHOCTH 4 1 3 3
KonTtponbnas pabota mo teme No2 1 1
Tema 3 | Mexannueckoe ABHKEHHE 11 10 1
biok 1 | Mexannueckoe nBukeHye, OCHOBHBIC OHSATHS. 4 4 3 3
CkopocTh
brok 2 | T'paduxu 2 2 5 3
biok 3 | OTHOCHUTENBHOCTD ABUKEHUS 4 4 4 3
KonTtponbHas padora no teme Ne3 1
Tema 4 | Cuabl B npupoge. YciaoBue paBHOBecHs! TeJl 13 9 3 1
biox 1 | Bzaumogpeticteue ten. Cuna 2 2 2 4
bnok 2 | Cuna tsoxectr 2 2 4 3




biok 3 | Cunbl ynipyroctu 2 1 1
bnox 4 | Ycnosue pasHoBecus Ten. [IpocTeie MEXaHU3MBI 6 4 2
KoHTponbHas pabota mo Teme Ned 1
Tema S JlaBJjieHHe TBePABIX TeJl, JKUIAKOCTEH 1 ra3oB 11 8 2
brox 1| NMapnenue. 3akon IMackans 2 1
bnok 2 | T'uapasmuueckuii npecc 4 4
Biok 3 | Cuna Apxumena. YcnoBus niaBaHue Ten 3 2 1
KonTtponbHas pabota o Teme Ne5 1
Tema 6 | Pagora. MomHOCTB. DHEprus 15 14
bnok 1 | Mexanunueckas pabora. MOLIIHOCTE 6 6
biok 2 | Mexanuueckast sHepTHs 8 8
KonTposbnas padora no teme Ne6 1
HUTorosasi KOHTpPoOJILHAsI padoTa 1
Bcero 64 46 11




8 KJIACC

[64 uaca, 2 yaca B HexeaI0]

Oo0mee
Ne HaumeHoBanue TeM H 0JIOKOB KOIHECTBO B r.4. B 1.4. K/p Kea Ksu
yY4eOHBIX Teop. IIpakr
4acoB
Tema 1 | Moaexyaspuas ¢pusuka. Texnuka o5 18 6 1
0e3011acCHOCTH
Brok 1 Crpoenue BelecTBa 4 2 2 3 3
Brox 2 | TennooGmen Ges n3menenus arperaraoro 5 4 9 3 3
COCTOSIHUS. Y paBHEHHUE TEIUIOBOTO OalaHca
Biok 3 @da30BbIe NEPEXO/IBI, U3MEHEHHUE arperaTHOro 6 4 5 3 3
COCTOSIHUSI BEIIIECTBA
bnok 4 | Tennoseie Mammnel. KIT/T qsurartens 8 8 3 2
KonTtponbhas pabora o Teme Nel 1 1
Tema 2 DJIeKTpUYeCcKHe sIBJCHUS 22 13 8 1
biok 1 | Dnektpocratuka 5 3 2 2 4
biaok 2 | Cuna Toka. 3akon Oma 8 4 4 2 4
brok 3 | [TocnenosarensHoe, mapaniensHOe COeTMHEHNE, 4 4 4 )
JNEKTPUUECKUE LIETH
bnox 4 | 3akon Jxoyns —Jlenna 4 2 2 3 4
KonTponbhas pabota no teme Ne2 1 1
Tema 3 | [eomerpuyeckas onTuka 16 10 5
biok 1 | TIpssmonuHeiiHOE pacripocTpaHeHHe cBeTa 4 4 3 3
biok 2 | 3akonsr oTpakeHus 4 2 2 3 3
biok 3 | 3akoHs! mpenoMiieHUSI 3 2 1 3 4




biok 4

Tonkue nunH3bl. ['11a3 1 3peHue

KonTtponpHas padora mo teme Ne3

Hroromsas KOHTPOJIbHast paﬁoTa

Bcero

64

19




9 KJIACC

[64 uaca, 2 yaca B HexeaI0]

Oo0wmee
Ne HaumeHoBanue TeM H 0JIOKOB KO eCTBO B r.u. B .4, K/p Kea Ksu
Y4eOHBIX Teop. IIpakr
4acoB
Tema 1 Kunematuka. Texnuka 6e3onacHocTu 20 16 3 1
Biok 1 VYpaBHeHus 1BHKeHMs. PaBHOMEpHOE JBUKEHUE 2 2 4 3
Biok 2 PaBHOYCKOPEHHOE [IBIKEHHE 4 4 3 3
biok 3 KpuBonuHeliHOe ABUKEHHUE B TI0JIC TSIKECTH 6 6 4 4
Biok 4 JIBIDKEHHE 110 OKPY>KHOCTH 7 4 3 4 3
Kontposnbnas padota mo teme Nel 1 1
Tema2 | lunamuxa 16 14 1 1
biok 1 HMCO. 3akonsl HeroTona 4 4 3 4
Biok 2 3akoH BceMupHOTo TAroTeHMs 2 2 3 3
biok 3 Cuutbl TpeHHS 3 2 1 4 3
biok 4 Cuibl yipyroctu 2 2 3 3
bnok 5 Cunbl HATSHKEHUS 2 2 3 3
biok 6 HeunepuuanbHble CUCTEMBI OTCUETA 2 2 4 2
Kontponbnas padota mo teme Ne2 1 1
Tema3 | 3akoHbI cOXpaHEeHHS] B MEXaHHKe 12 8 2 2
biok 1 Nmmynibe. 3aKOH COXpaHEHUs UMITYJIbCa 4 4 3 5
Biok 2 Hentp macc. Teopema o neHTpe Mace 2 4 2
brox 3 DHeprust. 3aKOH COXPAHEHUS SHEPTUH 4 2 2 5
Kontponbnas padota mo Teme Ne3 2
Temad4 | Craruxa 14 12

10




bnoxk 1 Craruka 12 12
KontponbHas padota mo teme Ned 2
HToroBasi KOHTpoJIbHASA padoTa 2
Bcero 64 50

11




10 KJIACC

[64 uaca, 2 yaca B HexeaI0]

Oo0wmee
Ne HaumeHoBaHue TeM U 0JIOKOB KO eCTBO B r.u. B .4, K/p Kca K3n
Y4eOHBIX Teop. IIpakr
4yacos
Tema 1 OcHoBHble noso:xxenuss MKT. YpaBuenue
COCTOSIHMS U1eaJIbHOIrO ra3a. 'azoBble 3aKOHBI. 7 4 2 1
Texnnka 0e30MaCHOCTH
Buok 1 OcHoBHble nonoxennss MKT 2 2 3 4
brok 2 W neasnpHbiil ra3. YpaBHEHUE COCTOSIHUSL. | 'a30BbIe 4 9 9 3 3
3aKOHBI
Kontponbnas padota mo teme Nel 1 1
Tema 2 HacblleHHbIH NIap, BJIAKHOCTh 4 3 1
broxk 1 Hacepimennslii nap, BI1aXXKHOCTb 3 3 4 3
KonrtponbHas padora no teme Ne2 1 1
Tema 3 TepmoauHamMuka 10 6 3 1
biok 1 IlepBoe Ha4ano TEpMOAMHAMUKI 4 4 3 4
biok 2 TennoBsie MamuHbl, KI1J] ukios 5 2 3 3 3
Kontponbnas padota mo Teme Ne3 1 1
Tema 4 | Mexannveckune cBOiCTBA TBEPABIX TeJ 6 5 1
bioxk 1 Mexanudeckue CBOMCTBA TBEPJIbIX TEI 5 5 3 3
KonrtponsHas pabora o teme Ne4 1 1
Tema 5 DJIEKTPOCTATHKA 17 14 2 1
biok 1 3akon Kynona 4 4 3 3
brok 2 HarnpsiskeHHOCTB 3JIEKTPUYECKOTO MO, TPUHITUIT 5 5 4 3
CYTEePIO3UIIH

12



brok 3 [Torenmman. PaboTa B 3JI€KTPUYECKOM I10JIE 4 2

biok4 | [IpoBoanuKM B 31EKTPOCTATHUECKOM TIOTIE. 5 5
3apspkeHHBIC Cephl, Maphl

biok 5 JINDIIEKTPUKHU B 3JIEKTPOCTATHYECKOM I10J1€ 4 4
KonTponbHas padota no teme Ne5 1

Tema 6 | DyexTpuueckasi éMKOCTb, KOHIECHCATOPBI. 12 10
JHeprus 31eKTPHUYECKOro moJisi

brok 1 DnekTpuyeckasi EMKOCTh, KOHIAEHCATOPHI. 10 10
DHeprust MeKTPUIECKOro MO
KonrponsHast padora o reme Neb 2

Tema 7 .
IToCTOSTHHBIH TOK 6 4

bioxk 1 [TocTOSIHHBIN TOK 5 4
KonTponbhast pabota mo teme Ne7 1
Hrorosasi koHTpoJIbHaAsI padoTa 2

Bcero

64

46

10

13




11 KJIIACC

[64 uaca, 2 yaca B HexeaI0]

Oo0wmee
KO €CTBO B 1.u. B 1.u.
Ne HaumenoBanue TeM u 0JI0KOB IHICETE T T4 K/p Kea Ksn
Y4eOHBIX Teop. IIpakr
4acoB
Temal | [Iocrosimnoe marnuTHOE MOJe. MaruuTHOE
1oJie NOCTOAHHOT0 TOKA. CHJIbI B MATHUTHOM 13 8 4 1
noJie. TexHuka 0e30MacHOCTH
brox 1 Cuiia AMnepa 4 2 2 3 3
bnok 2 Cwuna JlopeHia 4 2 2 3 3
bnok 3 3akon buo-Casapa-Jlamiaca 2 2 4 3
brox 4 MarueTusm B BemecTse. J{ua- U mapamMardeTusM. 2 2 3 2
deppomarHeTusm
Kontponbnas padota mo teme Nel 1 1
Tema 2 sIBJIeHHE 3JIEKTPOMATHHTHON HHIYKITHH 15 14 1
brox 1 3akon D.M.U. ITpasuino Jlenua 10 10 4 3
Biok 2 SIBneHHe CaMOWHTYKITUU 4 4 3 3
Kontponbras padota mo teme Ne2 1 1
Tema 3 Mexann4yeckue KoJae0aHUsSI M BOJHBI 6 5 1
Bioxk 1 MexaHudeckre KojaeOaHusl U BOJHBI 5 5 3 3
Kontponbnas padota mo Teme Ne3 1 1
Temad4 | DpexTpomarauTHbIe KoJeOanus. [lepeMennbIii . 6 1
TOK
brok 1 [apMoHMYecKHe KOJIe6aHus B KOJIE6ATENLHOM ) ’ 3 )
KOHTYpE
broxk 2 BrinyXIeHHBIE 2TIEKTPOMAarHUTHBIE KOJICOaHHs 4 4 4 2

14



KontponbHas padota mo teme Ned 1
Tema$S | Onruka 21 12 8
Biok 1 [eomeTprUecKas ONTHKA 4 2 2 3 3
Biok 2 BonnoBas ontuka. MHTepdepennus ceera 6 4 2 5 2
biok 3 Judpakius ceeta 6 4 2 4 g
Bnok 4 BsaumoelicTBre cBeTa ¢ BEMIECTBOM 4 2 2 4 2
KonTponbnas padora no teme Ne5 1
Hrorosasi KoHTpOJIbHAsSI padoTa 2

Bcero

64

45

12

15




COJEPKAHUE ITPOI'PAMMBI

7 KIIACC
[64 uaca, 2 yaca B HemenI0]

TEMA 1. ®U3NYECKHUE BEJIMYUHBI. USMEPEHUE ®U3NYECKUX BEJIMYUH
Bnok 1. Dusnyeckasi BeJTHYMHA
[TonsiTne Qu3MYeCKO BENMWYMHBI. JTAJOHBI (PU3NYECKUX BEIWYUH. PazMepHOCTh. ENUHUIGI
u3Mmepenus. [lepeBon BeIMUMH U3 OJHUX €IUHUIL B Ipyrue. TexHuka 6e30MacHOCTH.
bnok?2. NU3mepurtebHbie NPUOOPHI
Llena nenenus. IlorpemHoctu u3mepenus. M3mepenus u o6paboTka pe3yabTaTOB M3MEPEHHIA.
OO0ue pekoMeHaauy Mo padore U3MEepUTEIbHBIME Tpubopamu. OrpenesieHue HeHbl IeIeHUs
npubopa. Orenka norpenrHocty npudopa. [TorpemHocTs U3MepeHus.
Jlabopamopnvie pabomul:
JLp. Ne 1. O3nakomiieHHEe C HU3MEPUTEIHHBIMU MPUOOpPAMU U ONpEIENICHUE IMpeaenaa U IEHbI
JIEJIEHUS] U3MEPUTENIBHOTO Iprudopa.
JL.p. Ne 2. OneHka morpem-ocTe n3MepeHui.
KoutpoabHnas padora no teme Nel.

TEMA 2. MACCA, IVIOTHOCTb
bnok 1. llousitue maccesl. ILIoTHOCTH BenlecTBa
B3aumopneiicteue Ten. MueprtHocth. Macca. Enununel usmepenuss maccsl. OObeM  Tell.
[TnotHocTh. M3Mepenue macchl Tena Ha Becax. PacderT Maccel U 00beMa IO €ro IUIOTHOCTH.
Pacuer notHocTH TEna.
bnok 2. Cpeansisi IVIOTHOCTD
BriBon popmyel utst cpenHeit mioTHocTH. [IToTHOCTE cMmeceit u crutaBoB. Pemenne 3amay.
Jlabopamopnvie pabomoi:
JLp. Ne 3.M3mepenune Macchl Tella Ha PhIYaKHBIX BECax.
JLp. Ne 4. 3mepenue o0bEma Tena.
JLp. Ne 5. Onpeenenne mioTHOCTH TBEPOTO TeEA.
KonTpoabHast padota mo teme Ne2.

TEMA 3. MEXAHUYECKOE JIBUKEHHUE
bnok 1. Mexanuveckoe ABU:KeHUe, OCHOBHbIE NOHATHS. CKoOpoCTh
Mexanunyeckoe nsuxenue. Ilocrynarenpnoe asumxkenue. PaBHomepHoe npuxenue. BekropHoe u
KOOPJIMHATHOE OIIMCAaHHE IIOJIOKEHUS Tena B IpocTtpaHcTBe. [loHsaTHe 0 paamyc-BekTope.
PaBHomepHOe U HepaBHOMepHOe ABmkeHue. Ilepememenue. Tpaexropus. 1IpoliIeHHBIN MyTh.
CKopocTb: cpenHssl, CpeIHEeNnyTeBast, MTHOBEHHASI.
bnok 2. I'padpuxu
['paduku 3aBUCHUMOCTEN BEIMYMH, ONKMCHIBAIOIIUX ABMXKEeHHE. PaboTta ¢ rpadukamu.
Bnok 3. OTHOCUTEIBHOCTD IBUKEHHSA
OtHocurenbHOCTh ABMXKEeHMs. Cuctema orcyera. BeiOop cucTteMbl KOOPAMHAT B COOTBETCTBUH C
IIOCTaBJIEHHON 3a/1a4ei. 3aKOH CI0XKEHUS CKOPOCTEH.
KonTpoabHasi padora mo teme Ne3.

TEMA 4. CWJIbI B IPUPOJIE. YCJIOBUS PABHOBECHUS TEJI
bnok 1. BzaumopneiicrBue tes. Cuia
B3anmopeiictue ten. Uuepuus. [lonarue «Cuna». Buasl cuit. [Ilunamomerp. CnoxxkeHne AByX
CWJI, HallpaBJIEHHBIX 1O oAHOM npsiMoi. Cuiibl B npupoze. Cuina tarorenus. Cuna Tspkectu. Bec
tena. Cuna ynpyroctu. Cuiia TpeHusl.



bnok 2. Cuna TsiskecTH

SBnenue tarotenus. Cuna Tsoxkectd. CBA3b MEXAY CHIION TS eCcTH UM Maccod Tena. Cuiibl
peakuun. Bec. Cuna peakuuu onopsl. Cuiia HaTSKEHUSI HUTH.

Bnok 3. Cuibl ynpyroctu

Bunsr nedopmanmii. Cuna ynpyroctu. 3akon ['yka. [Ipy»uHa, CHCTEMBI PYKHUH.
Jlabopamopnvie pabomul:

JLp. Ne 6. UccnenoBanue 3aBUCMMOCTH CHJIBI YIPYTOCTH OT YJUIMHEHUS NPYXHUHBL. 3MepeHue
JKECTKOCTU IIPYKUHBI.

bnok 4. YcioBue papHoBecus TeJl. [IpocTbie MeXaHU3MBI

IIpocteie Mexanu3mbl: Peryar. bioku. Haknonnaa mnockocts. KIIJ[ mexanusmoB. PaBHOBecue
cun Ha poryare. MomeHT cuibl. [IpaBuiao mMoMeHTOB. Peiuaru B TexHHKE, OBITY M MPHUPOJIE.
[IpumeHeHne 3akoHa paBHOBECHS pblyara K OnOKy. PaBeHCTBO paboT MpH HCIOJIIB30BAaHUU
MIPOCTBIX MEXAHU3MOB. «30JI0TOE IPABUIIO» MEXaHUKHU. PaBHOBecHe Ten C 3aKpEIJIEHHON OChIO
BpalllCHUS.

Jlabopamopusie pabomol:

JL.p. Ne 7. NccnenoBanue CBOMCTB IPOCTBIX MEXAHNU3MOB.

JLp. Ne8. [IpoBepka nmpaBuia pbryara.

KoutpoabHas padora no reme Ne4.

TEMA 5. JIABJJEHUE TBEPJIBIX TEJI, )KHIKOCTEM Y TA30B
bnok 1. laBnenne. 3akon Ilackans
Jasnenue. Enununa usmepenus. [Ipubops! ans uzmepenus gasnenus. CrocoObl yBETUUYEHUS U
yMeHbIlIeHUs AaBieHusa. Bec Bo3myxa. Bozmgymnas oGosnouka. JlaBnenue rasa. M3mepenue
aTMocdepHoro naBieHus. ATMoc(hepHOe 1aBiIeHre Ha pa3anyHbIX BeicoTax. OnbIT Toppuuemnim.
bapomerp-aneponn. I'mapocratndyeckoe nasineHue. 3akoH [lackand. IlopmHeBol >KMIKOCTHBIN
Hacoc. Ilepenaua naBiieHUs TBEpABIMM TENAMHU, >KUJKOCTSIMH, razaMu. JIefcTBUE KUIKOCTH U
raza Ha IOTPY>KEHHO€ B HHUX Teso. Pacder naBiieHHs >KUJIKOCTM Ha JHO U CTEHKHU COCYJa.
CooOmraroniye cocy/sl.
Jlabopamopuvie pabomul:
JLp. Ne 9. Meroabl uamepeHus 1aBicHUs.
bnok 2. I'mppaBanyeckuii npecc
[TopmiHeBo# KUIKOCTHBIM Hacoc. OrnpezeneHne, yCTPOWCTBO W paboTa THAPABIUYECKOTO
npecca. Ob6nacTb NMpUMEHEHHsS THIPAaBIMYECKOro mpecca. Pacuer maBiieHHs, €O031aBaeMOro
IIPeECCOM.
bnok 3. Cuna Apxumena. YcjioBus J1aBaHue TeJl
BritankuBatomas cuna. 3akoH Apxumena. Bec Tenma B KMIKOCTH. YCIOBHE TIJIaBaHUS TEIl.
ITnaBanue cynos. Bo3gyxomnnaBaHue.
Jlabopamopusie pabomul:
JLp. Ne 10. Onpennenenue BbITAIKUBAIOIIEH CHUIIBI.
KonTposbHas pabora mo teme Ne5.

TEMA 6. PABOTA. MOIIIHOCTb. DHEPI'US
bnok 1. Mexannueckas pa6ora. MomHoCTh
Mexanudeckas padota. Equauiiel padbotsl. MomuocTts. Equnuiibl MomHocTH. MOIHOCTE TpH
PaBHOMEPHOM JIBUKECHHH.
bnok 2. Mexanuueckas JHeprusi
[lonsitue «Oueprusi». Kunernueckass sHeprus. [loTeHnumanbHas 3HEprus. 3aKOH COXPaHEHUS
MEXaHM4eCcKOM sHepruu. [loTeHuuanpHas sHeprus Tejia, Ha KOTOPOe ACHCTBYET Cuila TSKECTH.
[TorenuuanbHas SHEPTUs MPYKUHBI.
KonTpoabHasi padora mo teme Ne6.

Hrorosas kouTpoJbHas padora 3a 7 KJIACC.
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8 KUIACC

[64 uaca, 2 yaca B Hexenio]

TEMA1. MOJIEKYJISAPHASA ®U3UKA
bnok 1. CtpoeHue BelecTBa
['unore3a 0 OUCKPETHOM CTPOEHHM BeliecTBa. Mosekyibl. HempepblBHOCTh U XaOTUYHOCTH
JBYDKEHUS YacTull BeuiectBa. Juddysus. bpoyHoBckoe nBuxkeHne. Mopenu rasa, )XKUAKOCTH U
TBepAOro Tena. B3aumozeicTBue yacTull BellecTBA. B3auMHOE NPUTSKEHHE U OTTAIKHUBAHUE
MoJieKkyJ. Tpu cocTosHus BemecTBa. TexHuka 0e30MacHOCTH.
Jlabopamopnuie pabomoi:
JLp. Ne 1. Mzyuenune nquddy3un B )KUIKOCTSIX U Ta3ax.
bnok 2. Tenjioo0OMeH 0e3 M3MeHEHUS] arperaTHOr0 COCTOSIHUSI. YpaBHEHHE TeIJIOBOIO
O0asanca
Buyrtpennsisst sneprus. Temmneparypa. TemnoBoe pacumupenue ten. CBsi3b TeMIlepaTypbl
BEIIIECTBA C XaOTUYECKUM JBHKEHHEM ero yactull. CriocoObl N3MEHEHHs BHYTPEHHEH SHEpIruu.
KomuuectBo Temnorel. Temnonepenaua. HeoOpatumocth mpoliecca Ttemonepeaayu. Bumabl
TEIUIONEpelau: TEIUIONPOBOJHOCTb, KOHBEKLMsA, TEIUIOBOe M3ilydeHue. HarpeBanue u
oXJaxKJeHHe. Y aelbHas TeIUIOEMKOCTh. Y paBHEHHE TEIUIOBOTO OaaHca.
Jlabopamopnvie pabomoi:
JLp. Ne 2. W3mepenue temmnepaTypsl pazaudHbIMU npudopamu. OmnpenerneHue TeMneparypsl u
JIaBJIEHUs aTMOC(EPHOT0 BO3yXa.
JLp. Ne 3. UccnenoBanue mporiecca OXIaxaACHUS TOPSYCH BOIBI.
bnok 3. ®a3oBble nepexoabl, H3MeHeHHE arPeraTHOr0 COCTOSIHUS BellecTBa
@®a30Bble Mepexoibl. 3aKOH COXPAHEHHs DSHEPIUM B TEIUIOBBIX Ipoleccax. [lnaBineHue u
KpUCTAIM3alys. YJenbHass TelwloTa IUiaBieHus. ['paduk miaBieHUss W OTBEpJCBaHMUS.
[TpeoOpa3zoBaHue 3HEPrUM MpPU U3MEHEHUSX arperaTHoOro cocTosiHus BemiectBa. Mcnapenue u
KOHJEHCAallUd. YJelnpHass TeIuloTa mapooOpa3oBaHus M KoHAeHcanuu. IlocTosHCTBO
TEMIEPATYPbI PYU TUIABJICHUU U KUTIEHUU. Bi1a)KHOCTB.
Jlabopamopnvie pabomoi:
JLp. Ne 4. 3mepeHune BIaKHOCTH BO3AyXa.
bnok 4. Tennosbie mamuubl. KITJ] xBuraTrenst
Pabora raza u mapa npu pacimimpeHuu. J[BUuraTtenb BHYTPEHHETO CropaHus. DHEprusl TOILIMBA.
VYnaensHast Teruiota cropanus. IIpeoOpa3oBanue sHepruu B TemioBbIX auratensx. KIIJ
TEIJIOBOT'O JABUTATENsL.
KonTpoabHasi padota mo teme Nel.

TEMA 2. JIEKTPUYECKHUE SABJIEHUSA
bnok 1. dnekTpocraTuka
Onextpuzauus Tel. ONEKTpUYecKuil 3apsa. BsaumoneiictBue 3apspos.  JlBa BHaa
AIIEKTPUYECKOro 3apsaa. JMCKpEeTHOCTh 3JIEKTPUUECKOro 3apsiia. DJIEKTPOH. 3aKOH COXpaHEHUS
AJIEKTPUUYECKOI0 3apsija. DiekTpuueckoe nose. Jnekrpockon. Crpoenue aromoB. OObsicHeHHE
ANEKTPUYECKUX  sBiIeHUU. [IpOBOOHMKM W  HENPOBOJHMKM dJIeKTpuuecTBa. [JleicTBue
JJIEKTPUYECKOrO IO Ha JJIEKTpUYecKue 3apsaibl. I[IOCTOSHHBIM JJIEKTPUYECKUN  TOK.
HcTounuku anekrpudeckoro Toka. Hocurenu cBoOOIHBIX AJIEKTPUYECKUX 3aps0B B MeTalIax,
KUAKOCTAX U razax. HanpsokeHHOCTB 3nekTpuueckoro nois. 3akoH Kyiona.
Jlabopamopuvie pabomol:
JLp. Ne 5. UccnenoBanue cnocoOOB 3JeKTpu3anuu. M3ydeHue B3aUMOACHUCTBUS 3apsHKCHHBIX
TeJ.
bnok 2. Cuna toka. 3akon Oma
Cwiia Toka. Enuanns! cusl Toka. M3smepenue cuisl Toka. Hanpskenne. EquHULBI HanpsiKeHUS.
W3mepenune HampspkeHHs. 3aBUCUMOCTH Cuilbl ToKa oT HampsbkeHus. BAX. ConpoTtusieHue.
Enuauner  compotuBnenus. 3akoH Owma [ ydacTKa OJJEKTpUYecKoM 1enu. Pacuer
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COTIPOTUBIICHUS TPOBOAHUKOB. Y IeIbHOE conpoTuBiieHuE. [IpuMepsl Ha pacyeT CONPOTUBICHUS
MIPOBOJIHUKOB, CHJIBI TOKA M HampsbkeHus. Peocratsl.

Jlabopamopusie pabomol:

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

JLp. Ne 7. Onpenenenue yJ1eabHOr0 CONPOTUBIICHUS.

bnok 3. IlociienoBarebHoe, NapajliejbHoe COeJUHEHNE, dJIeKTPHYeCKUe Lenu
DnekTpuueckas LeMb U ee cocTaBHbIe yacTu. [locnenoBarenbHoe U MapaieibHOE COSAUMHEHNE
MPOBOJIHUKOB. PacueT TOKOB U HaNpsHKEHUS B SJICKTPUUYECKUX IETIAX.

bnok 4. 3akon [xoynas —Jlenna

Pabora »snexTpuueckoro Toka. MOIIHOCTh 3JEKTPUYECKOrOo ToKa. EauHuubl  paboThl
JNEKTPUYECKOTO TOKa, NpHUMEHsAeMble Ha TMpakThKe. CUeT4YMK AJIEKTPUUYECKOW DSHEPTHUU.
DneKTpoHarpeBarenbHble TPHOOpPHL. Pacuer ayekTposHepruu, mNOTPedIsseMOl OBITOBBIMU
npubopamu. HarpeBanue MNPOBOJHUKOB 3JICKTPUUECKUM TOKOM. KonIMuecTBO TEmIoTHl,
BBIJIETISIEMOE IIPOBOAHUKOM C TOKOM. JleMcTBUs 3eKTpuueckoro toka 3akoH JDxoyns-JleHua.
Jlamna HakanuBanus. KopoTkoe 3ambikanue. [Ipenoxpanuremnu.

Jlabopamopusie pabomul:

JLp. Ne 8. 3mepeHue MOLTHOCTH AJIEKTPUIECKOTO TOKA.

KonTpoJsbHasi padoTa mo teme Ne2.

TEMA3. TEOMETPUYECKAS OIITUKA
bnok 1. IlpsimosiuHeliHOe pacnipocTpaHeHe CBeTa
Hcrounuku ceera.Jlyd. [IpsamonnHeiiHOe pacipocTpaHeHue CBeTa. TeHb, IOy TEHb.
bnok 2. 3akoHbl OTpakeHust
OTtpakeHue cBeTa: HampaBieHHOE M AU(Qy3HOE. 3aKOH OTpakeHHUs cBeTa. Ilmockoe 3epkaio.
[Toctpoenne wn3o0paxkeHuss B miuockoM 3epkaie. Cdepuueckoe 3epkano. Paguyc KpuBU3HBI
chepruueckoro 3epkama. ['maBHbIM (okyc chepuueckoro 3epkana. @opmyna chepudgeckoro
3epKajla M €ro ONTHYecKas cuia. YBenuueHue 3epkana. llocTpoeHue wu3o0paxeHus B
cepruecKUX 3epKaax: X0/ Jy4yeil U NpuMepsbl.
Jlabopamopuvie pabomol:
JLp. Ne 9. 3yueHue oTpakeHus CBETA B 3€pKAJIAX.
brok 3. 3akoHbl npesioMJIeHUsA
[Ipenomnenue cBeta. AOCOJIOTHBIH M OTHOCHUTEIBHBIA IIOKa3aTeldb MPEIOMIICHUS CpEIbl.
ITonnoe BHyTpeHHee otpaxeHue. IIpusmsbl. lIpemommsromui yron mpusmbl. Xon JIyded B
MOBOPOTHBIX MTPU3MaXx.
Jlabopamopnvie pabomul:
JLp. Ne 10. HM3ydeHue 3aKOHOB TE€OMETpHUUYECKON onTuku. OmnpeneneHne TMoKa3aTess
IIPEJIOMJIEHUS CTEKIIA.
bnok 4. Toukue aun3bl. ['y1a3 u 3penne
JIunza. @opmyna TOHKOM JNuH3BL. OnTHuYecKkas cuiia JuH3bl. M300pakeHue, JaBaeMoe JIMH3OM.
N3mepenne ¢GokycHOro paccrosiuus coOuparomed JuH3bl. OnTtudeckue npubopsl. [nnaz u
3penue. Ouku. OCHOBHBIE a0eppalii ONTHYECKUX CUCTEM.
Jlabopamopusie pabomul:
JLp. Nell. [Tonyyenue n3o0paxkeHUs MPU OMOILH JTUH3BI.
JLp. Nel2.Onpenenenue (GOKYCHOTO PACCTOSIHUSI TIOJOXKHTEIBHOW M OTPUIIATEIBHOW JIMH3BI
pa3IMYHBIMU METO/IAMH.
KonTpoabHasi padora mo teme Ne3.

Hrorosas konTposabHasi padora 3a 8 KJIACC.
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9 KUIACC
[64 uaca, 2 yaca B Henen0|

TEMA 1. KHHEMATHKA
bnok 1.YpaBHenus n1Buxkenusi. PaBHoMepHoe 1BM:KeHNE
Paguyc-Bekrop. BbiBo# ypaBHEeHMII ABM)KEHHUS Teila B o0meM ciydae. YacTHble ciydawu.
PaBHOMepHOe nBmxkenue. Pabota ¢ rpadukamu. [Ipodbrema HaXOXKIEHHUSI MTHOBEHHONH CKOPOCTH.
Tpaekropusi, nyTh, nepemenienne. Ckopocts. CpeaHsisi CKOpocTb. TexHHKa 0e30MaCHOCTH.
brok 2. PaBHOYCKOpEHHOE IBUKEHH e
YckopeHue cpelHee 1 MTHOBEHHOE. PaBHOYCKOPEHHOE JBUKEHUE. 3aBUCUMOCTh CKOPOCTH OT
Bpemenn. ['paduku. Ilpobrnema BBYMCICHHS TYTH TPH HEPABHOMEPHOM JBHKCHUU.
CymmupoBanmne 0eCKOHEYHO MajblX BenuduH. [ padruyeckas MHTeprpeTanus.
bnok 3. KpuBosnHeiiHOe TBHKeHUE B MOJI€ TAKECTH
CBoOonnoe manenue. JIBkeHue Tena, OpOILIEHHOrO TOPU30OHTANbHO. JIBM)KEHHE Tela,
OpOIIEHHOTO TO/T YTJIOM K TOPU30HTY.
bnok 4. IBu:KeHHE TI0 OKPYKHOCTH
[ToctynarenbHOoe ©W BpamjaTeiabHOE JBH)KEHME. KuHemaTtuka BpamaTeabHOIO JIBUKEHUS.
VYrioBble xapakTepucTuku. CBs3b C IMHEHHBIMUA XapaKTEpUCTUKaMU. BEeKTOpHOE Npou3BeneHuE.
HopMmainibHO€ 1 TaHTe€HIMANIbHOE YCKOpEeHUs. [[BrKeHue KoJieca.
Jlabopamopuwsie pabomol:
JLp. Ne 1. M3yuyeHne mocTynmaTeiabHOrO W BPAIIATEIbHOTO JABMKEHHS C MOMOIIBIO MasTHUKA
Ob6epbOeka.
KoutpoabHnas padora no teme Nel.

TEMA 2. IMHAMUKA
Bnoxk 1. UCO. 3akonsl HbloTOHA
NuepumnanbHble cUCTEMBI OTCUeTa, NEpBbIA 3akOoH HproToHa. Kitaccuueckuil 3aKOH CIOKEHUS
ckopocreil. Cuna. M3mepenue cui. Bropoii 3akon Herotona. MHeptHas macca. Tperuil 3akoH
HeroTona.
bnok 2. 3akoH BceMupHOTo TAIroTeHUst
['paBuTanmonHas cuia. 3aKOH BCEMHUPHOIO TATOTEHUS. JIBM)KEHUS CIYTHHUKOB. 3aKOHbI
Kennepa. [I'paButanmonHoe B3aumopeilictBue. CpoOomnoe mnaneHue. Bec. HueptHas wu
rpaBuTanMoHHass Maccel. [IpuHnmn skBuBasieHTHOCTH. Kocmumueckme ckopoctu. Kemneposo
JIBWKeHue. ['paBuTanust BHyTpH Tell.
bnok 3. Cunbl TpeHus
Cuna tpenus. Tpenue mnokos. Tpenue ckonbxeHus. Tpenue kaueHus. Cuia CONPOTHUBIEHUS
JIBUKEHUIO (KUIKOE TpeHue). J(BHkeHue ¢ CONpOTUBIEHNUE BA3KOM cpebl.
Jlabopamopnvie pabomoi:
JLp. Ne 2. Onpenenenne ko3 uiinenTa TpeHU-CKOTbKECHUS.
Bnok 4. Cuibl ynpyroctu
3akoHn ['yka, 3akoH Kynona. Yopyras cuna, e€ npupona. Bunsr nedopmarmii.
bnok5. Cuibl HATSIKEHUS
Cunel HaTsxeHus. bioku. Pemenue 3agau.
bnok 6. HeunepuuajbHbIe CHCTEMbI 0TCUYETA
Heunepuuanbsasie cucremsl orcuera. Cunbl nHepuuu. LleHTpoOexHas cuiia. DKBUBAJIEHTHOCTD
CHJI MHEpLUH U cull TssroteHus. Llentpobexnas cuna nneprun. Cuna Kopuommuca.
KonTpoJsbHasi pa6oTa mo teme Ne2,

TEMA 3. 3AKOHBbI COXPAHEHUS B MEXAHUKE
bnok 1. UmnyJibe. 3aK0H COXpaHeHUs] HMITYJIbCA
I/IMHy.]'IBC MaTepHaJII)HOfI TOYKHA M CHCTEMBI Tel. 3aKOH HM3MEHEHHS U COXpaHCHHUA HMITYJIbCA.
3anuchk BToporo 3akoHa HeroToHa uepes uMiyinbe. PeakTuBHOE IBUKEHUE
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bnoxk?2. Hentp macc. Teopema o neHTpe Macc

[Tonstue «Llentp macc». Teopema o nentpe macc. Cuctema orcyera neHrpa Macc. OCHOBHOE
yYpaBHEHUE JTMHAMUKHU BpaUIaTEIbHOTO ABUKEHUS TBEPJAOTO Teja. 3AKOH COXPAaHEHUs MOMEHTa
uMIlysbca. Pemenue 3anad.

bnok3. dueprusi. 3aKoH cOXpaHeHHsI JHEPTHH

Pabora cumbl, TeopemMa 00 W3MEHEHMHM KHUHETHYECKOH sHepruu. CKalsgpHOE NPOU3BEICHHE
BeKTOpOB. MomHocTh. Kunernueckas sHeprus. [loTeHuumanbHas sHeprus. 3aKOH COXpaHEHUs
MexaHndeckon oHepruu. lloreHunanbHbie cwibl. [lOTEHUMANBHOCTH  CHJIBI  TSAYKECTH,
KYJIOHOBCKOM criibl. OHOPOJIHOE U CTAallMOHAPHOE CHIIOBOE T0JIE — M10JI€ NOTEHI[MATbHBIX CUII.
Jlabopamopnvie pabomul:

JLp. Ne 3. UccnenoBanue 3aKko0Ha COXpaHEHHUSI UMITYJIbCA U SHEPTHUH.

KonTpoabsHasi padora mo teme Ne3.

TEMA 4. CTATUKA
bnoxk 1. Cratuka
VYcnoBus paBHOBecHs TBepAoro tena. MomeHT cuibl. LleHTp TsbkecTtu. Buuabl paBHOBecHs.
Crartuka npu JAEeWCTBUM HENapajuleIbHbIX CHJI, YCJIOBUE OTCYTCTBHUS BpallleHHs Tena. Meton
BUPTYaJIbHBIX TIEPEMEIICHHI.
KonTpoJibHasi pa6ora no teme mno reme Ne4.

HTorosas kouTpoJbHas padora 3a 9 KIIACC.

10 KJIACC

[64 uaca, 2 yaca B HenenI0]

TEMA 1. OCHOBHBIE [TOJIOKEHUSA MKT.
YPABHEHHUE COCTOAHUSA UJIEAJBHOI'O I'A3A.
I'A30BBIE 3AKOHBI
bnok 1. OcnoBuble nonoxenuss MKT
Texnuka Oe3zonmacHocTu. CTpoeHHe Ta3000pa3HbIX, KUAKUX U TBEPAbIX Ted. MONeKyJsipHO-
KHHETUYECKass Teopus, OCHOBHble mnojoxeHuss MKT. DOkcnepuMmeHTalbHBIE J0Ka3aTelbCTBA
MKT. Macmtab BenuuMH: pa3Mepbl, Macca, MPOMEXYTKH, KOHLEHTpauus Mojekyi. CreneHb
cBOOOJIBI MOJIEKYJIbl. AOCONIOTHAsA IiKana Temnepatyp. Jpyrue mkanel. Tepmomerpsl. Moub.
[TocTostnrast ABoraapo. bpoyHoBckoe nBwkeHue. bapomerpuueckas ¢opmyna. Ckopoctu
Mmonekyi. JlnuHa cBoboaHoro mpobera. Yacrora cronkHoBeHUH. SBieHust nepeHoca. Ilepenoc
TeIUIa: TeIIONPOBOJHOCTh, KOHBEKIUS, u3nyueHue. [lonarue o nuddysun u BI3KoCTH.
bnok 2. UneanbHblii ra3. YpaBHeHHe cOCTOsiHMA. ['a30BbIe 3aKOHBI
Mopnens uneanbHoro raza. CBs3b MEXIy JaBICHHMEM U CpeIHEH KUHETHMYECKOM SHeprueut
TEIUIOBOTO JIBWKEHUS MOJIEKYJ HJEAIBHOTO rasa. [loHsATHE TepMOIMHAMMYECKON CHUCTEMBI.
Makpo- 1 MEKpOCOCTOsIHMS. TepMOIMHaMUYECKHE TapaAMETPbl CUCTEMBI. Y PABHEHUE COCTOSIHUSA
uaeanpHoro rasa. l'azoBelii Tepmomerp. lIpuMeHeHne ra3oB B TEXHHKE. 1'a30BblE 3aKOHBI.
[TapunansHoe naBienue. 3akoH Janbrona. CMecH pa3IuyHbIX ra30B.
Jlabopamopnvie pabomoi:
JLp. Ne 1. M3yuenue 3akona boitnst -Mapuorra.
KonTpoabHast padora mo teme Nel.

TEMA 2. HACBIIIEHHBIM IMAP, BJIA)KHOCTH
bnok 1. HacbllieHHbIH Nap, BJAKHOCTh
Haceiennsiii, HeHachIeHHbIH map. M30TepMbl peanbHOro raza. BrnaxHocTh. AGcomoTHas U
OTHOCUTEJIbHAA BJIAXXKHOCTBD.

KonTpoabHast padota mo teme Ne2.
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TEMA 3. TEPMOJANHAMUKA
bnok 1. IlepBoe HaYaJ10 TEPMOAUHAMHKH
Pabora raza. Bayrpennsis sneprusi. [lepBoe Havasno tepmonuHamuku. Kiaccuyeckue OIBITHI.
OYHKIMH COCTOSAHUA U QYHKIUU Mpoliecca. AHAIN3 U30IIPOLIECCOB.
Anmnabatuyeckuii mpouecc. Pacmmpenue raza B mycroty. TemnoeMKkocTs. 3aBUCHMOCTh OT BU/IA
npotecca. TenaoeMKOCTh ra3oB.
bnok 2. TensoBbie MamuHbl, KIT/] nukiaoB
OOpatumble U HeoOpaTuMble Mpolecchl. Bropoe Hawano tepMmoguHamuku. DopMyIHpOBKU
Knaysuyca u Tomcona. Tennossie Mmamuabl. Koadduuuent nonesnoro aericteus. Lukn Kapho.
Teopema Kapno. Beisog KIIJI iukina Kapro. XononuinbHas MallivHa.
Jlabopamopnvie pabomul:
JLp. Ne 2. N3yuenue paboOThI XOJIOIUIBHUKA.
KonTpoabHasi padora mo teme Ne3.

TEMA 4. MEXAHUYECKHE CBOMCTBA TBEPIBIX TEJI
bnok 1. Mexanuveckue CBOCTBA TBEPAbIX TeJl
Mexanuueckue cBoWcTBa TBepAbIX Tel. HampsbkeHue, oTHocuTenbHOE yuinHeHue. 3akoH ['yka,
Moysib FOHra
Koutpoabnas padora no reme Ne4.

TEMADS. QJIEKTPOCTATUKA
bnok 1. 3axkon KyJiona
DIIEKTPUUYECKHI 3apsi ¥ 3JIEMEHTAPHbIC YaCTUIIBl. 3aKOH COXPaHEHUS AJIEKTPUUYECKOTO 3apsia.
3akon Kynona. Onextpudeckoe noine. 3akoH Kynona. OnbiTHRIe 000CHOBaHUA 3akoHa KyoHa.
bnok 2. HanpsizkeHHOCTD 3JIEKTPUYeCKOT0 MOJIsl, MPUHITUAI CYNepno3uluu
DnekTpuueckoe mnose. HanpskeHHOCTh 3JeKTpOoCcTaTHUecKoro mois. [IpuHuumn cynepno3uiuu.
OnekTpuyeckuit numnosib. [lone numors.
bnok 3. llorennuasn. PaGora B 3jieKTpUYeCKOM 1moJie
[ToTeHIMaIbHOCTH ANEKTPOCTATUUYECKOTO oM. [loTeHnanbHast SHEpTUs 3apsiga B OJTHOPOTHOM
ANEKTpUUECKOM MoJe. [loTeHnuan 3neKTpocTaTHueCcKOro MmoJjisi U pa3HOCTh NOTEHIUANOB. CBs3b
MEXIy HampsHDKEHHOCTBIO AJIEKTPOCTATHYECKOTO TOJISI M Pa3HOCTHIO MOTEHIHANIOB. Pabora cui
anektpuueckoro mnons. Ilorenmuman. Ilorenuman mnons TtodeuHoro 3apsiaa. Cynepno3unus
noTeHManoB. CBs3p MOTEHIMANa ©  HaNpsHKEHHOCTH 1ojis. CuioBble JIMHUM U
SKBUITOTEHIMAILHBIE MOBEPXHOCTU. PaboTa B 31IEKTPHUYECKOM TOJIE.
Jlabopamopusie pabomul:
JLp. Ne 3. N3yueHue 31eKTpOCTaTUUECKOTO MOJISI.
bnox4. [IpoBOIHUKH B 3JIEKTPOCTATHYECKOM I0Jie. 3apsizkeHHbIe cdepbl, apbl
CBoOonubie HocuTenu 3apsga. OrpaHuueHHE TOBEPXHOCTHIO Tela. OJNEeKTPOCTaTUYeCcKas
uHaykiud. [lone u 3apsapl BHYTPH U Ha TIOBEPXHOCTH MPOBOJHUKA. 3a3eMJIeHUE. DKPaHUPOBKA.
[Tons ¥ mMOTEHIMANBI CUCTEM, OONAMAIOIIMX CUMMETpPUEH: 3apsKeHHOU cepbl, OJHOPOIHOTO
mapa, mpsiMoii, MIOCKOCTH, TTaphl TIIIOCKOCTEH.
bnok5. [In3J1eKTPUKH B 3J1eKTPOCTATHYECKOM T0J1e
[Tone mpu Hamuuum AuAIEKTpUKa. JlMdIeKTpudeckas MpoOHUIAeMOCTh. [1osipHbIe TUATIEKTPUKH.
Henonsipabie 1u3neKTpUKH.
KonTposbHas pabora mo teme Ne5.

TEMAG. QJIEKTPUUYECKAS EMKOCTb, KOHAEHCATOPBI.
SHEPI'UA JIEKTPUYECKOI'O I10JIA
bnok 1. dnekTpryecKasi eMKOCTb, KOHACHCATOPHbI. JHEPIrUs JJIEKTPUYECKOIro MOJIst
[TonsiTne  «dyeKTpUYecKass €MKOCTb». EMKOCTh yeAMHEHHOro npoBoaHMKA. Cuctemsl
3apsKEHHBIX TUIOCKOCTENH. EMKOCTB IJIIOCKOro KOHAEHcaTopa. Pa3anuHble TUITBI KOHEHCATOPOB.
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CoenuHeHns KoOHAEHcAaTOpoB. PacueTsl 3apsiioB, HaNpsOKCHWMM Ha  KOHJEHcaTopax B
ycraHoBuBIieMcs pexkume. Ilepexomusie mpouecchl B RC-memsix. XapakTepHble BpeMeHa
IIPOLIECCOB.  ODHEPrusl 3apsDKEHHOTO  KOHJEHCATopa. OJHEPrus  DJIEKTPUYECKOro  IMOJIA.
[Tpumenenus konaeHcaropos. Padbora ucrounukos. Beigenenue temna B KC-nensx.
KoutpoJsbHas padora no teme Ne6

TEMA7. TOCTOSIHHBIA TOK
bnox 1. IlocToAHHBIN TOK
3akon Owma ans yuactka nenu. CoenvHeHue MPOBOAHMKOB. Pabora B menu 3JIeKTPHUUECKOro
Toka. 3akoH JDkoynsa-Jlenna. Macmtabbl BenuuuH. 3apsaka  akkymyssitopa. Dopmyssl
MOIIHOCTH 3JekTpudyeckoro Toka. JIJIC. 3akon Owma s moiaHod nenu. 3akoH Oma B
UHTETPAIbHON (opme. Y CIoBus moaaepkanus anekrpuaeckoro Toka B renu. J/1C. CroponHue
cuibl. Llenb npy HaTMYMK UCTOYHUKA TOKa. BHUIBI BOJIBT-aMIIEPHBIX XapaKTEPUCTHUK.
Jlabopamopnvie pabomul:
JLp. Ne 4. TIpoBepka 3akoHa Oma.
JLp. Ne 5. [TapannenbHO€E U MOCIEN0BATEIBHOE COEIUHEHUE ITPOBOJHUKOB.
KontposbHas padora no teme Ne7/.

Hrorosasi konTpoJsbHas padora 3a 10 KIIACC.

11 KIIACC

[64 uaca, 2 yaca B HemenI0]

TEMA 1. IOCTOSAHHOE MATHUTHOE IT10OJIE.
MATI'HUTHOE ITOJIE IOCTOAHHOI'O TOKA.
CHUJIbI B MATHUTHOM MNOJIE

bnok 1. Cuna Ammnepa
B3aumoneiictBue npoBonoB ¢ Tokamu. OnbIT Opcrena. Cuna Ammnepa. [IpaBuso neBoil pyku s
cuiiel Amniepa. CuiioBasi XapaKTepUCTHKAa MarHUTHOTO T0JISL - BEKTOP MarHUTHOM MHAyKUIUH B.
[IpaBuno mpaBoro BuHTa. [anpBaHoMeTp. Pamka ¢ TOKOM B MAarHATHOM IIOJIE.
DJEeKTpOJIBUTATENb.
Jlabopamopusie pabomul:
JLp. Ne 1. DnexTpon3mepuTenbHble TPUOOPHI.
bnok 2. Cuna Jlopenna
JlelicTBuE MarHUTHOTO MOJIS Ha ABMOKYyIIKecs 3apsaasl. Cua Jlopenia. [IpaBuio i1eBoit pyku Juist
cunbl Jlopenna. Paborta cunel Jlopenna. /[BuxkeHue 3apsaa B OJHOPOJHOM MAarHUTHOM IIOJIE.
JIBI>KEHME 3apsA10B B CKPEIIEHHBIX MOJISAX.
Jlabopamopusie pabomul:
JLp. Ne 2. Uzydenue 31eKTpoHHOr0 ocuuiuiorpada.
bnok 3. 3akon buo-Caapa-Jlannaca
MarnutHoe mnone Toka. OmpeneneHue HampaBiieHHs BekTopa B mpsmoro Toka, 3akoH buo-
Cagsapa-Jlamaca.
bnoxk 4. Marnerusm B BemecTBe. /lna- u napamaraernzm. @eppomMarieTusm
MarHuTHele MOMEHTHI DJIEKTPOHOB M aTOMOB, ATOM B MarHHTHOM Iojie. MarHUTHOE ToJie B
BemiecTBe. OCHOBHBIE OTJIMYUS MATHUTHBIX CBOWCTB (peppOMarHeTUKOB. JJoMEHHas CTPYKTYpa.
KoutposbHas padora no teme Nel.

TEMA 2. ABJIEHUE 3JIEKTPOMATHATHOM UHAYKIIUU
bnok 1. 3akon J.M.U. IIpaBu.o Jlenna
BekTop MarHuTHOM MHIAYKIMH, TPOHU3BIBAIOIINI 3aMKHYTBIA KOHTYD. YTOJI MEXay BeKTopoM B
Y HOpMAaJbIO K KOHTYpY. IloToK BekTopa B.
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3aKOH AJIEKTPOMarHUTHOM WHAYKuMU, npaBuio Jlenma, TpaktoBku ®apanes m Makcsesna.
MarnuTo-anekTpudeckas UHIyKuus, I eneparopsl.

bnok 2. SIBjienne caMOMHIYKIMHU
ITone conenounna ¢ TokoM. MHIyKTUBHOCTE. DHEpruss MarHuTHOro noJjist. JIC caMOuHIyKIMu
KonTpoabHasi padora mo teme Ne2.

TEMA 3. MEXAHUYECKHUE KOJIEBAHUSA U BOJIHbI
bnok 1. Mexann4yeckue KoJie0aHus U BOJIHBI
['apmonnueckue kojeOaHUs. AMIUIMTYJa, MEpUOJ, 4yactota W ¢asza koiebanwit. MX pois.
KunemaTtuka xone6anuii. JHeprus KojaeOaHmiA.
Mexanunueckue konebanus. CBoOomHble koneOaHus. IlpuMepbl mpocTeHmmx KoneGaTeabHBIX
CHCTEM: TapMOHMUYECKUI OCLIMIUIATOP; MaTeMaTUYECKUI MasTHUK; PU3NUECKUI MasTHUK.
Breinyxnennsie koneOanus. Yuer 3aTyxanus. Pesonanc.
Mexanuueckas BoiHa. [IpoonbHble 1 onepeuHsie BoaHbl. CTos4ast BOJIHA. 3BYK.
KontpoabHnasi padora mo teme Ne3.

TEMA 4. 9JIEKTPOMAT'HUTHBIE KOJIEBAHUSI.
NEPEMEHHBIN TOK

bnok 1. F'apmoHuyeckne KoJjiedaHus B K0J1e0aTeJJbHOM KOHTYpe
Onektpuueckue kosnebanus. CBoOoaHBbIE KoneOaHUs B KosiebaTenbHOM KoHType. Dopmyia
Tomcona. [leproa cBOOOIHBIX SJEKTPUIECKUX KOTCOAHH.
bnok 2. Boiny:KIeHHbIE 3JIeKTPOMATHUTHbBIE KOJIe0aHus
Boinyxnennsle konebanus. Pezonanc tokoB. IlepemenHblil anekrpudeckuil Tok. Ilomyuenue,
uzMepenue, s¢p¢exTuBHble 3HaueHHs. (Da30Bble COOTHOIIEHUS B LENH IEPEMEHHOIro TOKa,
PEAKTHUBHBIE CONPOTUBIICHUS, UMIIEIaHC. Pe30HaHC TOKOB M pe30HaHC HamnpsokeHud. Llenum c
HEJIMHEHHBIMU 3JIEMEHTAMH. AKTHUBHOE CONPOTUBIIEHHE, €MKOCTb M HWHAYKTHUBHOCTh B LENU
NEPEMEHHOT0 TOKa MOIIHOCTb B LI€NIH NEPEMEHHOr0 TOKa. Pe30HaHC B 3JIEKTPUUYECKO LIETIH.
KontposbHas padora no teme Ned.

TEMA 5. OIITUKA
bnok 1.I'eomeTpuyeckasi onTuka
Hcropust Bompoca o mpupone cBeTta. lIpsAmonuHelHOE pacnpoCTpaHEHHE CBETa. 3aKOHBI
F€OMETPUUECKON ONTHUKH. ODIJIEMEHTApHbIE ONTHYECKHE CHCTEMBI: 3€pKaia, IPHU3MBI, JHH3BL
OnTnueckas cuna auH3bl. opMyiia ToHKOU IuH3BL. [TocTpoeHne n300paKeHui.
Jlabopamopusie pabomul:
JLp. Ne 3. Onpenenenue mokazaTesns MpeOMICHHS CTEKIIA.
JL.p. Ne 4. Ontuueckue npuodopsl.
bnok 2. BoiinoBasi onTuka. MHTepdepenuus cera
WnTepdepenius ceera. Ycinosue korepeHTHOCcTU. OnbiT FOHTa. UHTEpdepomerp MalikenbcoHa.
WutepdepeHisi B TOHKMX IJIeHKax. VHTepdepeHIMs OT JBYX TOUYEYHBIX HCTOYHHMKOB.
[IpocBeTtiieHNE ONTUKMU.
Jlabopamopnvie pabomul:
JLp. Ne 5. N3yuenune nntepdepeHIum cBeTa.
bnok 3. ludpaxkuus cBera
Hudpaxmus ceera. dudpakuus Ppenens. Judpakuuss Ha OTBEpCTHM M Ha JUCKE. 30HHAas
IIacTUHKa. Vcronb30BaHMe BEKTOPHBIX JAuarpaMMm s pacdera audpakuud. Judpakius
O®paynrodpepa [udpakmus ©Ha npsamoyroiasHor menu. [udpakmms wHa N 1memsx.
JudpakumonHas pemerka.
Jlabopamopuvie pabomul:
JLp. Ne 6. U3yuenue nu¢pakuuu cBera.
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Bbnok 4. BzauMoaeicTBHE CBETA € BEIeCTBOM

B3aumogerictBue cBera ¢ BeleCTBOM ECTECTBEHHBINM U MOJSIpU30BaHHBINA CBET. llossgpusanus
cBeTa Ipu oOTpaxeHuH. 3akoH bprocrepa. [IBoitHoe mydenpenomienue. Jlucnepcusi cBera.
Paccesnue csera. Ilornomenue caera.

Jlabopamopuvie pabomol:

JL.p. Ne 7. I3y4yeHue noasspusanuy CBeTa.

JLp. Ne 8. HabnroeHue sSIBICHUS IMOJTHOTO BHYTPEHHETO OTPayKCHHUS.

KonTpoJsbHasi padora mo teme Ned.

Hrorosas konTpoJsbHas padora 3a 11 KIIACC.
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Kanennapublii yueOHbIH I1aH

7 kiacc 8 kiracc 9 kiace 10 knace 11 knace
KYPCBI 2 yaca B HeJeJII0 _ 2 yaca B HeJeJII0 _ 2 yaca B HeJeJIIo _ 2 yaca B HeIeJII0 _ 2 yaca B HeIeJI0 _
2 = o e - = a 4 -3 = a = -3 = o e -9 = o 2
S| B %) 8| F| B ¢ g BB\ %|f | B ¢ 8 F| B[ % ¢
BBEJAEHUE
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
TEPMOJUHAMUKA
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
HUTOT'O 47 | 11 6 64 | 42 | 19 3 64 | 52 6 6 64 | 46 | 10 8 64 | 47 | 12 5




3 OPTAHMU3BAINOHHO-NIEJATOI'MYECKUE YCJIOBUSA
PEAJIM3ALIMUA ITPOT'PAMMBbI

DopMBI M PEKUM 3aHATHH

3aHATHS TpoBOAATCA MO 2 yaca | pa3 B Hememo B Ipynnax,
c(OpMUPOBAHHBIX MO BO3PACTHOMY MPHUHIHMITY. KOTMYECTBO y4aCTHUKOB B TPYIITIE
10 15 yenosek. [Ipu popMupoBaHUM IpyII YUYUTHIBAIOTCS PE3YIbTaThl OJTUMITHA],
HK3aMEHOB U COOECE0OBaHMUS.

3aHATHA TPOBOJATCS B (OpME TEOPETHUYECKHX, MPAKTHUYECKUX U
WHAMBUIYAIbHBIX 3aHATUA W  KOHCYJbTallMil  (MIPOEKTHas JESTEIbHOCTD,
MOJATOTOBKA K OJIMMIKAIaM, KOH(PEPEHLIUSIM).

[IpakTUKO-OpUEHTUPOBAHHAS YacTh MPOTPaMMbl peaU3yeTCs 3a CUeT
IPOBEJCHUS MPAKTUYECKUX pabOT. YUUTENIb CAMOCTOSITENILHO PaclpeelisieT Yachl
Ha NpPaKTUYECKUE padOThl B 3aBUCUMOCTU OT OCOOEHHOCTEH TPYIIIIHI.

[IpakTHyeckue 3aHATHS TPOXOJAT B opMe JTaOOPaTOPHBIX MPAKTUKYMOB U
IPAKTUKYMOB [0 PEIICHHUIO 3a/1a4.

JlabopaTOpHBIl MPAaKTUKYM MO KaXJAOW TEME COCTOMT M3 HECKOJIbKUX
nabopatopHbeiX paboT.Ilo HEKOTOpPHIM TeMaM B 3aBUCHUMOCTH OT MaTepHabHO-
TEXHUUYECKOTO olecreueHus JrabopaTopun JiabopaTopHble pabOThI, BXOJSIINUE B
KKl TaOOpaTOPHBIN MPAKTUKYM, MEIaror BEIOUPAET caMOCTOATEIbHO, UCXO IS
U3 MPEIIOKEHHBIX B paboyeil mporpaMme.

METOANYECKOE OBECIIEYHEHUE ITPOT'PAMMBbI
MeToauvecKkue peKOMEHIAIUM 110 BHINOJHEHUIO JA00pPaTOPHBIX padoT

HNHcTpyKuus Mo NpoBeIeHUI0 3aHATHI B y4eOHbIX JIadopaTopusix

[lepen BbINOJIHEHHEM JTA0OPATOPHBIX PAOOT BCE yUalIUECS TOJKHBI TPOUTH
MHCTPYKTQX MO TEXHUKE O€30MaCHOCTH M PAcCHUCaThCs B )KYpHAJe MHCTPYKTaxa
TEXHUKUA 0€30MaCHOCTH.

IHoaroroBka K 1200paTOPHBIM 3aHATHAM

[ToaroToBka K paboTe MPOBOAMUTCS B YaChl CAMOCTOSTENbHON padoThl. [Ipu
MOJITOTOBKE HY>KHO MCIOJB30BAaTh OMHUCAHUE PaldOT W JHUTEpaTypy. 3agaHus AJis
BBITIOJIHEHUS TA00OPATOPHBIX pabOT pa3aloTcs Ha OTACIbHBIX JTUCTOUKaX (yCIIOBUE
MOXHO BKJIEUTh B TETpajb, HO B JIOOOM ciydyae TpeOyeTcsl KpaTkas 3aIuch
JAHHBIX 3a7aud T1pu odopmIIeHUH padoThl). B KOHIlE oOmMHMCaHHS KaKIou
gabopatopHoil pa®OTHl B MOMOIIL [UIsI MOATOTOBKM YKa3aHa JHUTepaTypa,
HeoOXoauMast Ui U3y4eHHUs JaHHOTO (PU3UUECKOTO SIBJICHUS WM 3aKOHA, a TAKXKe
BOMPOCHI Ui caMOKOHTpoJisd. Ha BeimosiHenue nabopatopHoil paboThl OTBOAUTCS
ONpENIEIEHHOE BPEMS.

Opranu3zanus yueOHOr0 npouecca B J1adoparopum

JI1st BBITIOJIHEHUSI J1a0OPATOPHBIX padOT KCIONB3YETCs ClelHalbHasg TETPalb —
7a00paTOpPHBIN KypHall, B KOTOPBIA 3aHOCATCA BCE PE3YyJIbTaThl HM3MEPEHUH,
pacyeTsl, Tpaduku U PUKCUPYIOTCS BCE CYIIECTBEHHBIE MOMEHTHI, CBSI3AHHBIE C



npoBeieHneM u3MepeHuid. JIabopaTopHBIM KypHal BeAeTCs OTAEIbHO U ClaeTcs
Ha TnpoBepky. OOydaromuiicss MMEET BO3MOXKHOCTb, IOJy4Yash MPOBEPEHHBIM
KypHAaJI, HECKOJIBKO Pa3 3a OTBEJCHHOE BPEMs MOIBITATHCA HUCIIPABUTh YKa3aHHBIC
OIIIUOKH.

K pabore B nabopaTopuu MAOIMYCKAIOTCS YydYalluecs, KOTOpPbIE HMEIOT
7a00paTOPHBIN KypHaJ, MOATOTOBIECHHBIN K paboTe, U3yUUIId ONMUCAaHUE padOTHI,
UMEIOT MPEACTABICHUE O TOM, YTO M KaKUM METOJIOM TpeOyeTcs M3MEpHTbh, Kak
yCTpOE€Ha U paboTaeT yCTaHOBKA.

IIpoBenenue 1abopaTopHOil padoTHI

Brinonnenue gabopaTopHoil pabOThl HAYMHAETCS C U3YUYEHHS MPUOOPOB U
YCTaHOBKH, OCHOB UX pPaboThl. B 1abopatopHOM >kypHase, B MOJATOTOBICHHYIO
tabmuiy «IIpubGopbl u 00OpymOBaHHE», HEOOXOJUMO 3amucaTh TEXHUYECKHE
XapakTepUCTUKKU NPUOOPOB: MpeNesibl U3MEpPEHHUs, IEHY [EeJEHUS IIKaJbl,
MOTPEIIHOCTh MPUOOpa (KJI1acc ero TOYHOCTH), PEXUM €ro paboThl U T.A.

N3mepennst NOKHBI TPOBOJUTHCS AKKypaTHO M C COONIOAEHUEM IPaBUIL
TexHUKU Oe3zonacHocTH. [locne mnpoBeaeHUs H3MEPEHUI HKCIIEPUMEHTAIbHbIE
JIaHHBIE, TOJYYEHHBIC B XOJI€ BBIMOJHEHUS] PabOThI, MOJKHBI ObITH MOAMUCAHBI
npenojaBaresieM, BeAylmuMm 3aHsaThe. [lo OKOHYaHMM BCEeX UM3MEpPEHUU
MPOU3BOAATCS PACUEThl 3HAYEHUM HMCKOMBIX BEJIMYHWH, KOCBEHHBIX W3MEpPEHUH,
IOIrPEIHOCTEH MPAMBIX W KOCBEHHBIX W3MEPEHUM, HCHOJIB3YIOTCS IPU ITOM
mpaBuiia OKpyTJeHus U cTpositcs rpaduku. [loctpoeHHble rpaduKy BKICUBAIOTCS
B JIa0OpaTOpHBIA >KypHaI. Bce MNpoMexyTOUYHbIE pacyeThl JIENalTCs B
nabopaTopHOM KypHaje. Bce 3amucu B KypHaje JENarTcs MIAPUKOBOW PYUYKOH.
CxeMbl, pUCyHKHU U Tpa(UKU BBIIOJHIIOTCSA KapanaamoMm. ['paguku BITOTHSIIOTCS
Ha MAJUTUMETPOBOI Oymare. B koHIle paOoThl yJammuiics T0KEH HAMKCaTh BBIBOT
U cAaTh JA0OPATOPHBIMA >KypHaAJ MPEenoJaBaTeno JUisl 3allMThl J1A0OpATOPHOU
paboThI.

3amura 1ad0paTopHbIX padoT

K 3amure nabopatopHoil pabOThI TOMyCKAETCsl yUaIUics, €CIu:

® TIPEAOCTAaBUII IOJHOCTHIO 0OPMIIEHHYIO J1a00PaTOPHYIO padoTYy;

® 3HAET HEOOXOUMBbIN TEOPETUUECKUI MaTepHa,

® yMeeT KpaTKO paccka3aTb O COJEpPKAHUM MPOBEAEHHOTO UM
AKCIIEPUMEHTa U 00OCHOBATH BBIBO/IbI;

® 3HATh THUIBI M BHUJbl MOTPEHIHOCTEH, MpaBWia pacuera MpsIMBIX H
KOCBEHHBIX M3MEPEHUM, MPOU3ZBOAUTH BBIYUCICHUSI MOTPEIIHOCTEN
MPSIMBIX M KOCBEHHBIX U3MEPEHUM;

® yMETh CTPOUTHh TpadUKH C YYETOM TOTPEIIHOCTEH W 3amUChIBaTh
pe3yJIbTaThl U3MEPEHUI.
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b.b.byxosues, H.H. Corckuii. — M.: [Ipocsemenue, 2010 u ap. — 366¢.
9. Msxumes, I'.E. ®usuka. 11 xmacc: yueb. mocobue st mkonbHUKOB/ I'.E. Mskuies,

b.b. byxosues, H.H. Cotckuii. — 3-¢ u3a. —M.: [IpocBemenue, 2014 u ap.— 400 c.
10.  JlanacGepr, I'.C. Ontuka/ I'.C.JlanacOepr: yue6. mocodue s By3oB —M.: Hayka, 1976.—
928 c.

11. [Munckwii, A.A. ®usuka. 10 kimace: yue0. mocodue s mKombHUKOB / A.A. TTuHCKHIA,
0.®. Kabapaun. — M.: 2011 u np. — 431 c.
12.  CagenbeB, N.B. Kypc obmieii ¢pusuku. B 3 tomax. Tom 1. Mexanuka. MonekymnsapHast

¢uzuka: yueobnoe nocooue / . B. CasenbeB. 5-e uzn., nepepad. u non. —CIIO.: Jlans, 2006. —
352 c.

13.  CagenbeB, U.B. Kypc ob6meit ¢puzuku. B 3 Tomax. Tom 2. DneKTpu4ecTBO U MarHeTU3M.
Bomnnbl. OnTuka: yuedbnoe nocobue/ U. B. Casennen. —CII6.: Jlans, 2006. — 500 c.
14.  CagenbeB, 1.B. Kypc obuieit ¢puzuku. B 3 tomax. Tom 3. KBanTtoBas ontuka. ATOMHas

¢uzuka. @usuka TBepaoro rena. OuU3nka aTOMHOrO sj]ipa U 3aeMeHTa: yueOHoe nocooue/ 1. B.
CasenbeB.— CII0.: Jlanp, 2007. — 308 c.

15.  Cumyxun, J.B. O6muit kypc ¢usuxu: yued. nocobue ans By3os/ J[.B. CuByxun.— M.:
Hayka, 1979.— 520 c.

16.  Hlupoxos, FO.M. Kypc ¢usukn, Tom 2. DieKTpOMarHuTHOE moie: y4el. mocooue st
By30B / FO0.M. llupokos, A.B. AcraxoB. —M.: Hayka, 1980. — 360 c.
17. [Mupoxos, FO.M. Kypc ¢puzuku B 3-x Tomax. Tom 3. KBanroBas ¢usuka: yue0. nocodue

nist By30B / FO.M. Illupokos, A.B. Acraxo. — M.: Hayka, 1983. — 240 c.

18.  fBopckuii, B.M. OcuHoBel ¢u3ukn. Tom 1: yueb. mocobme it By30B/
b.M.ABopckuit,A.A. Iuncknii.— M.: Hayka, 2003. — 453 c.

19.  SBopckuit, b.M., ITunackuii, A.A. OcHoBbl pm3uku. Tom 2: yued. mocobue ais By30B/
b.M.ABopckuii, A.A. ITunckuii. —-M.: Hayka, 2003.
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COoopHuku 32124

1. bennpukos, I'.A. ®usuka. 3amaud I TOCTYMAIIMX B BY3bl: y4eO. mocoOue s
MIKOJBHUKOB U abutypueHtoB / I.A. benapukos, b.b. Byxosues, I'.5l. Mskumes. -M.: MI'Y,
2000.— 397 c.

2. byrtuxos, E.M.®u3nka B mpumepax M 3ajavax: yded. mocoOue sl MIKOJIHHUKOB U
abutypuentoB /E.M. Bbyrukos, A.A. beikoB, A.C. Konaparee.—CII6.: U3zmarensctBo JII'Y,
1989.—463c.

3. Bapnamos, C.J[. DkcnepuMeHTalbHBIE 3aJaud Ha ypokax (QU3MKH U (HU3HIECKUX
onuMITMaaax: yueo. mocodue ams mkoabHUKOB / Bapnamo C./1., 3uns6epman A.P., 3uHKOBCKHUI
B.U. — M.: MITHMO, 2017. -184 c.

4. Ienbdrar, 1.M.1001 3amaua mo Gpusmke ¢ pemeHusIMu: y4ed. mocodue JUist MIKOIbHUKOB/
I'enbdrar U.M., I'eanenmreitn JI1.O., Kupuk JI.A. —XapskoB-Mocka: Hayka, 1996. — 596c.

5. Tonbadap6, H.U. Coopuuk 3amay no ¢usuke: yued. mocobue st mkonbHukoB/H.U.
INonpadap6.—M.: Beicmas mkoma, 1982, — 351 c.

6. 3agaun 1o Qusuke: yued. mocodue s mkoiabHukoB/ CaBuenko O.5. [u mp.]// nox pex.
Cauenko O.5. — HoBocubupck: HI'Y, 1999. =370 c.

7. 3wiebepman, A. P. Pa3 3amava, nBa 3amada: yde0. mocoOue JUisl IIKOJIBHHKOB
[3unsbepman A. P..by3mun A. 1., Kporos C. C. -M.: Hayxka. I'n. pen. @usmariut, 1990. —240c.
8. Manunus, A.H. CoopHuK BorpocoB u 3agad no ¢usuke. 10-11 xmacc: yued. mocobue
Ju1s KOJIbHUKOB /A H. Manuaun. —M.: [Ipocsemnienue, 2002. — 220 c.

9. Meneaun, I'.®. dusuka B 3amavyax: SK3aMEHAIMOHHBIC 33Jla4d C PEIICHUSIMH: y4eO.
noco6wue st mKonbHUuKOoB / I.®D. Menenun. —M.: Hayka. I'n. pea. ®usmatiut, 1990.— 272c¢.

10.  Coopnuk 3amau mo ¢usuke: it 10-11 kimaccoB ¢ yriryOJIeHHBIM W3y4YeHUEM (PHU3HKU:
yueb. mocobue g mkonbHUKOB / Kozen C.M. [u ap.]/ mox penakuumeit C.M. Kozena. — M.:
Bepbym-M, 2003.— 264 c.

11.  TemnoBbie sBienus. [loctosuubiii Tok. Ontuka. COOpPHHMK 3amad JUisl TMOJATOTOBKU K
onuMIUanam mo ¢pusmke. 8 knacc: y4ued. mocodue s mroabHuKoB/ 3amstud M.IO [u np.]// non
penaknuei 3amsatuna M.1O. — M.: Illanc, 2018. — 358 c.

12. 3800 3amau mo (u3uKe s MIKOJIBHUKOB M IMOCTYMHAIONIMX B BY3bI.y4ueO. mocodue mjs
mKOJIEHUKOB U abutypuentos/ H.B.Typuun, [u ap.]// non pepakuumeir H.B.Typuuna. — M.:
Hpodoa, 2000. — 672 c.
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5 OHEHOYHBIE MATEPHUAJIBI
IlepeyeHb BONPOCOB K KyPCOBOMY IK3aMeHY
7 KJaace

1.BzaumoneiictBue Ten. UneptHocTs. Macca. Enunuisl usmepenust Maccbl. O0beM Ted.
2.IlnotHocTh. M3MepeHne Macchl Tesa Ha Becax. Pacduer maccel U oObeMa IO €ro INIOTHOCTH.
Pacuer niotHOoCTH TEna.
3.Mexanunueckoe apuxenue. [locrynarensHoe apuxkeHue. PaBHomepHoe JBmxeHue. BektopHoe
Y KOOPAMHATHOE ONMCAHME I10JIOKEHUS Tella B IPOCTPAHCTBE.
4 Ilonartue o panuyc-BekTope. PaBHOMepHOe M HepaBHOMEpHOe IBIKeHHe. llepemerenue.
Tpaekropust. [Ipolinennsiii myTh. CKOPOCTb: CpelHss, CPEAHENYTEBAsl, MTHOBEHHASI.
5.0THOCUTENBHOCTH JIBMKEHUA. CHcTeMa OTcueTa. 3aKOH CIIOKEHHs CKOPOCTEH.
6.B3aumoneiicrBue ten. Unepuus. Ionstie «Cuna». Buasl cun. [{unamomerp. CrnoxeHnue AByx
CHJI, HAIIPABJICHHBIX I10 OJXHOM MPSAMOM.
7. Cuiibl B IpUPOJIE: BEC TeNa, CUJla yIPYyrocTy, Cujla TPEHUS.
8. SIBnenue tarorenus. Cuna TsokecTd. CBsI3b MEXKAY CUIION TSDKECTH U MacCoi Tea.
9.laBnenue raza. Mzamepenune aTMoc(hEpHOTO JaBICHUS
10. Cunbl peakiuu. Bec. Cuna peakiuu onopsl. Cuia HaTSDKEHUS] HUTH.
11. [Ipocteie Mexanu3Mmsl: Poryar. binoku. Haknonnas ninockocts. KIT/L Mexanu3mos.
12. PaBHoBecue cui Ha pberyare. MoMeHT cuibl. [IpaBuino MOMeHTOB. Poluaru B TexHUKe, OBITY U
npupoze. [IpuMeHenune 3akoHa paBHOBECHS pbluara K OJIOKY.
13. PaBeHcTtBO pa®OT npU HCHOJB30BAaHUM TNPOCTBIX MEXAHHU3MOB. «30JI0TOE MPABUIION
MeXaHHKU. PaBHOBeCHE TEN C 3aKPENIEHHON OChIO BpALICHUS.
14. JlaBnenue. Enununa wusmepenus. IlpuGopsr st u3mepeHus pgasiaeHus. CrocoOsl
yBEJIMYEHUS U YMEHbLIeHU JaBieHus. Bec Bozayxa. Bo3aymnHas obonouka.
15. ATmocdepHoe naBneHre Ha pa3anuHbIX BbicoTax. OnbiT Toppuuenu. bapomerp-anepou.
16. I'mppocratudeckoe aaBinenue. 3akoH [lackams. [ToprmHeBol xuaKocTHBINA Hacoc. [lepenada
JIaBJICHUsSI TBEPABIMU TEJIAMU, )KUJKOCTSIMH, Fa3aMu.
17. JleficTBue *KHIKOCTU U ra3a Ha IOTPYKEHHOE B HUX Teslo. PacueTr naBiieHUs KUIKOCTU Ha
JTHO M cTeHKH cocyaa. CooOmaromume cocy/sl.
18. TlopmrHeBo# KHIKOCTHBIA Hacoc. OmpeneicHue, YCTPOMUCTBO W padoTa THIPABINICCKOTO
npecca. O61acTb IPUMEHEHHS T'HIPABIMYECKOro Ipecca.
19. BerrankuBaromas cuia. 3akoH Apxumena. Bec Tena B )KUAKOCTH. Y CIIOBHE TUTaBaHUS TEJ.
ITnaBanue cynos. Bo3gyxomnnaBanue.
20. Mexannueckas padota. Enuaunpst padoTsl. MomrHocTh. EauHUIBI MOITHOCTH. MOIIIHOCTD
IIPY PaBHOMEPHOM JIBUKECHHH.
21. llonsarue «Jueprusi». Kunernueckas sueprus. [loTeHnnanpHas sHeprusi. 3aKOH COXpaHSHHUS
MEXaHUUYECKOM dHepruu. [loTeHnmanbHas sHEprus Teia, Ha KOTOpoe JEHCTBYET CUIIA TSKECTH.
[ToTeHunanbHast SHEPTUS MPYKUHBL.

8 kaace
1.I'unoTe3a 0 OUCKPETHOM CTPOEHMM BellecTBa. Monekyibl. HempepblBHOCTE U XaOTHYHOCTD
JBYDKEHUS yacTull BemecTa. Auddysus. bpoyHoBckoe ABHKEHHE.
2.Mogenu Tasa, KHIKOCTH W TBEpAOTO Tena. B3amMoneiicTBue yacTull BemiecTBa. B3ammuoe
IPUTSDKEHUE U OTTAJIKMBAHUE MOJIEKYJ. TpH COCTOSIHUS BELIECTBA.
3.Buytpennsisi sHeprus. Temmeparypa. TerutoBoe pacmmpenune Ten. CBs3b TeMmIepaTypbl
BEIIIECTBA C XaOTUYECKUM JBIKEHHEM ero yacTull. CriocoObl n3MEHEHHs BHYTPEHHEH SHEepruu.
4 KomnuectBo TemioThl. Terutonepenada. HeoOpaTtuMocTh mporecca Tterutonepenadu. Bums
TEIUIONEPEIaut: TEIJIONPOBOIHOCT, KOHBEKIUS, TETNIOBOE U3ITyUEHUE.
5.HarpeBanue u oxnaxaeHue. Y ieabHas TEIJIOEMKOCTh. Y paBHEHHE TEIUIOBOTO OajaHca
6.0a30Bble mepexobl. 3aKOH COXpPAaHEHUs SHEpruy B TEIJIOBBIX Iporeccax. [lnaBienue u
KpUCTaJIM3anus. Y ienbHas TeruioTa miasiaeHus. ['paduk nnaBiaeHus 1 oTBepAeBaHus.
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7.Ilpeobpa3oBaHue 3HEPrUM MPH U3MEHEHMSIX arperaTHOro COCTOsiHUS BeriecTBa. Mcnapenue u
KOHJEHCAalMsA. YJenpHas TeIuloTa TmapooOpa3oBaHuss M KoHAeHcauuu. [locTosHCTBO
TEMIIepaTypbl IPH IUIABJICHUH U KUIIEHUHU. BiaxHOCTh

8. Pabora rasa u mapa npu paciupeHuu. J[Buraresib BHyTPEHHETO CrOpaHUs. DHEPrus TOIUIHBA.
VYnenpHas Termora cropanus. l[IpeoOpa3oBanue »Heprud B TemIOBbIX nBuraresx. KIIJ]
TEIJIOBOTO ABUTATEsL.

9.0mekTpu3anus Tel. OIEeKTpUYecKkuil 3apsna. B3aummopeiictBue 3apsiioB.  J[Ba  Buaa
AIIEKTPUYECKOTO 3apsAa. JJuCKpeTHOCTD JIEKTPUUECKOr0 3apsaaa. DIEKTPOH.

10.3akoH coxpaHeHUs JIEKTPUUECKOro 3apsijaa. DIeKTpuueckoe mnoie. Jaekrpockorn. CTtpoeHue
aToMOB. OOBsICHEHUE IEKTPUUECKUX SIBJICHUN. [IpOBOAHUKYN U HEPOBOAHUKH 3JIEKTPUUECTBA.
11./leficTBUE SIEKTPUYECKOIrO MOJIA Ha AJIEKTpUdeckue 3apsiabl. [IOCTOSIHHBIN 3IIEKTPUUYECKHIA
TOK. VICTOYHHMKHM 53JEKTpUYecKoro Toka. HocuTenum CBOOOIHBIX 3JIEKTPHUECKUX 3apsiaoB B
MeTaJuIax, )KUAKOCTIX U razax. HanpspkeHHOCTb anekTpuyeckoro noss. 3akoH Kyiona.

12.Cuna Toka. Enmuuuner cwibl Toka. M3mepenue cuibl Toka. Hampsbkenwe. EnuHUIBI
HanpspkeHus. M3MepeHnne HanpsiKeHHs. 3aBUCUMOCTh CUJIbI TOKa OT Hanpsbkenus. BAX.
13.ConpotuBnenne. Enuannbl conpotuBieHns. 3akoH OMa sl y4acTKa JIEKTPUIECKOH Leru.
Pacuer conpoTuBneHus IpoBOIHUKOB. Y I€JIbHOE CONPOTUBIEHUE. PeocTar.

14 DOnexktpuyeckass Lenp M €€ cocTaBHble uacTu. IlocienoBarenbHOE M MapajliebHOE
COEJIMHEHUE NPOBOIHUKOB. PacueT TOKOB 1 HalpPsyKEHUS B DJIEKTPUYECKUX LIETIAX.

15.PaGoTta »1eKkTpU4ecKOro TOKa. MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. EauHUIBI paboThl
3JIEKTPUYECKOTO TOKa, IpPUMEHsAEMble Ha MpakTuke. CYETUYUK 3JIEKTPUUYECKOH 3SHEpPruu.
HarpeBanue npoBOAHUKOB 3IEKTPUYECKUM TOKOM.

16.Konu4ecTBO TEIIOTHI, BBIALISIEMOE TPOBOJHIUKOM C TOKOM. J[eHCTBUS 3NIEKTPUUECKOTO TOKA
3akoH JIxoynsa-Jlenna. Jlamna HakanuBanus. Koporkoe 3aMbikanue. [Ipegoxpanurenu.
17.0tpaxenue cBeta: HampasiaeHHoe U Tuddy3HOe. 3aKoH oTpakeHus cera. Ilockoe 3epkaio.
[TocTpoenne n300pakeHNs B TUIOCKOM 3€pKalie.

18.Cdepuueckoe 3epkano. Pammyc kpuBu3Hbl cdepuueckoro 3epkana. [maBHbIl ¢okyc
cdepuueckoro 3epkana. Popmyna cepruuecKoro 3epkajia U ero ONTHYECKas CHIia. Y BEIIMYCHUE
3epkana. [loctpoenne n3obpaxeHus B chepuyeckux 3epkaiax: Xo/l JIy4ei u IpUMephl.
19.TIpenomienne cBera. AOCOMIOTHBIM W OTHOCHUTCIIBHBIM IOKa3aTellb MPEIOMIICHUS CPEIIbI.
Ilonnoe BHyTpeHHee otpaxeHue. IIpusmsbl. lIpemommsromui yron mpusmbl. Xon Jyded B
MOBOPOTHBIX MPU3Max.

20.JIunza. dopmyna ToHKOW nuH3bL. OnTuyeckas cuia JuH3bL. M300paxeHue, naBaemoe
nuH30U. M3mepenue (OKyCHOTO pacCTOSHHSI coOuparomei JuH3bl. ONnTHYecKue MPUOOPHI.
Ouku. OcHOBHBIE a0eppaly ONTHYECKUX CUCTEM.

9 kJjacce

1.CucteMbl KOOpAMHAT: JEeKapTOBa, LMIMHIpUYECKas, cepuueckas U e€CTECTBEHHAasl CUCTEMBI
KOOpJMHAT.

2.0mneparop auddepennmpoBanusa. Ero npuMeHeHue k creneHHod QyHKuuu. ['eomerpuueckas
uHTepnpeTanusa. beckoneuHo Manble BenuuuHbl. JuddepennupoBanie NoJuHOMOB.
3.Panuyc-Bexrop. BoiBoa ypaBHEeHuU# 1BHXKeHUs Tena B 001ieM cirydae. YacTHble ciryyan.
4.PaBHOoMepHOe aBikeHue. Padora ¢ rpadukamu. [Ipo0Giema Hax0k1€HUSI MTHOBEHHON CKOPOCTHU
Tpaekropus, nyTh, nepemeniene. Ckopocts. CpeaHsisi CKOpoCThb

5.YckopeHue cpeiHee U MrHOBEHHOe. PaBHOYCKOpEHHOE JBM)KEHUE. 3aBUCUMOCTb CKOPOCTU OT
BpemeHu. ['paduxu. IlpoOGnema BbIUMCIEHHS MYyTH TPH HEPAaBHOMEPHOM JIBU)KEHUH.
CymmupoBaHue 0eCKOHEUHO MajblX Benn4uH. [ paduyeckas MHTeprpeTanus.

6.CBoboHOe nageHue. [IBimkeHue temna, OpoIIeHHOro Mo/l YIJIOM K TOPH30HTY.
7.IloctynatenpHOoe W BpamarenabHoe JABMKeHHE. KuHemaTuka BpallaTelbHOrO JBUXKECHUS.
VYrnoBele xapakTepucTUKd. CBsi3b ¢ JMHEHHBIMH XapakTepuctukamu. HopmambHoe W
TaHT€HIIMAJIbHOE YCKOPEHHE.
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8.MnepunanpHble cUCTEMBl OTCUETa, MepBblid 3akoH HpioToHa. Kitaccuyeckuil 3akoH ClI0KEHUS
CKOpPOCTEH.

9.MlHBapnaHTHOCTH UIMHBI, MHTEPBAJIa BPEMEHHU, YCKOpEHUs. AOCOIMIOTHBINA XapaKTep MOHSITHS
OJIHOBPEMEHHOCTH.

10.Cuna. M3mepenne cun. Bropoii 3akon Hetorona. MaeptHas macca. Tperuit 3akon HeroToHa.
11.I'paButanronHas cuia. 3aKOH BCEMUPHOT'O TATOTEHHUS. [[BUKEHUS CITyTHUKOB.

12.3akons! Kemutepa.

13.I'paButanmonnoe B3aumoseiicreue. CBodonHoe nanenue. Bec.

14. 3akon I'yka, 3akon Kynona. Ynpyras cuia, e€ npupozaa. Buasr nedopmaruii.
15.Heuneprmaneupie  cucteMbl  orcdyera. Cunbl  wHepuuu.  LleHTpoOexHas — cuia.
OKBUBAJICHTHOCTh CHJI HMHEpHUM W cull TaroteHus. llentpobexHas cuna wHepumu. Cuna
Kopunonuca.

16.Mmnynbc MaTepuaibHONW TOUKH U CUCTEMBI Tell. 3aKOH U3MEHEHUS U COXPaHEHUs MUMITYJbCa.
3anuchk BToporo 3akoHa HeroToHa yepes umiynbce. PeakTuBHOE IBU)KEHUE

17.Tlonsitue «lentp macey. Teopema o nieHTpe Macc. Cuctema oTcueTa LIeHTpa Macc.
18.0cHOBHOE ypaBHEHHWE JUHAMUKH BpAIIATEIBHOTO MBIKEHUS TBEPJOrO Tejia. 3aKOH
COXPaHEHUS MOMEHTA UMITYJIbCA.

19.Pabora cuibl, TeopeMa 00 W3MEHEHWHM KHHETHUYECKOW HSHepruu. KuHeTmueckas >HEprus.
[ToreHnnanbHas SHEPTrUs. 3aKOH COXPAHEHUsI MEXaHUYECKON S3HEPTUH. MOITHOCTE.

20.Ynpyrue w® HEympyrue CTOJKHOBEHHs. VICHoip30BaHWE CHUCTEMBI IIGHTpa  Macc.
bannuctuyeckuit MasTHUK.

21.YcnoBus paBHOBecHus TBepAOro teia. MomeHt cuibl. LleHTp TskecTu. Buabl paBHOBecHS.

10 kaxace

1.Crpoenue ra3000pa3HbIX, KUIKUX M TBEPABIX Teld. MOJEKYISIpHO-KMHETUYECKasl TEOpusl.
OxcnepuMeHTabHble 1oKazareiabcTBa MKT.

2.Macmtab BeITHYUH: pa3Mephl, Macca, IPOMEKYTKH, KOHIIEHTPAIHS MOJICKYJL.

4.A6comoTHas 1Kaia temneparyp. Jpyrue mkainsl. TepMomeTpsl.

5.Mons. [locrosinnast ABoraapo.

6.51Bnenus nepeHoca. I[lepeHoc Temia: TemIOMPOBOIHOCTh, KOHBEKLUS, U3yueHue. Ilonsatue o
b dy3un 1 BI3KOCTH.

7.Mogens uneanbHoro rasa. CBsi3b MEXAY JaBJICHUEM M CpeIHEH KHHETHYECKOW sHeprueit
TEIIOBOT'O JIBMXKEHHUS MOJIEKYJI UealIbHOTO Ta3a. [loHsTHe TepMOMHAMUYECKON CUCTEMBI.
8.Makpo- u MuUKpocoCTOsIHUA. TepMOJMHAMUYECKHE MapaMeTpbl CUCTEMbI. Y paBHEHUE
COCTOSIHUS M/1€aJIbHOTO ra3a.

9. 'a30BBIE 3aKOHBI.

10.ITapumansroe naBnenue. 3akoH Jlanprona. CMecH pa3TUYHBIX Ta30B.

11. HacsliieHHBI, HEHACHIIIIEHHBIH map

12.BnaxxHocTh. AOCOTIOTHAS U OTHOCUTENbHAS BIAXKHOCTH.

13.Pa6ora rasa.

14.BuyTpenHss sHeprusl.

15.I1epBoe Havyano TepMOJIMHAMUKH. AHAJIU3 U30IIPOLIECCOB.

16.Anmabarnueckuii mporecc. Pacmpenue rasa B mycToTy.

17.06patumbie U HeoOpaTuMble mpoueccsl. Bropoe Hadano tepmoanHaMuKu. DopMyIMPOBKH
Kitayzunyca n TomcoHa.

18.Tennosbie mamuubl. Koadduuuentr monesnoro aeiicteus. Lukn Kapno. Teopema Kapno.
XoJoauiILHAsT MallluHa.

19.Mexanunueckue cBOMCTBa TBEpABIX Tel. 3akoH ['yka, moayns FOwnra.

20.DOneKTpUYeCKUN 3aps] W JJIEMECHTApHBIC YaCTHIBl. 3aKOH COXPAaHEHUS JJICKTPUYECKOTO
3apsaa. 3akoH Kynona, ycioBusi IpUMEHUMOCTH.

21.Dnextpudeckoe none. CuinoBsle MHUHN. HanpsokeHHOCTh

22.T1one ToueyHoro 3apsa. 3akon Kynona B nosieBoit popme.
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23.IToTeHIMaNbHOCTh  AJNEKTPOCTaTUUECKOro Toyia. [loTeHmmanbHas »dHeprus 3apsna B
OJIHOPOJIHOM 3JIEKTPUYECKOM IOJIE.

24.TTotenmuman. Paznocts noreHnuanoB. CBsA3b MEXKY HAMPSHKEHHOCTHIO 3JIEKTPOCTATHYECKOTO
MOJISI U PA3HOCTHIO MOTEHIIMAJIOB.

25.PaboTa cHi1 AJIEKTPUIECKOTO TOJIS.

26.IToHATHE <«DIEKTPUYECKAsh EMKOCTb». EMKOCTh YEIWHEHHOTO TPOBOAHHUKA. CHCTEMBI
3apsOKEHHBIX TUIOCKOCTEH.

27.EMKOCTh TUIOCKOTO KOHJEHcaTopa. Pa3nmuuHbie THOBI KOHAEHCATOpoB. CoeauHEHHS
KOHJICHCATOPOB.

28. DHeprus 3apspKeHHOTO KOHJIGHCATOPa. DHEPTHsl SJICKTPHUECKOTO TOJIS.

29.YcnoBus noaaep)kanus dekTpuueckoro Toka B nenu. IJ1C. CTOpOHHHE CHJIBI.

30. 3akon Oma 711 OTHOPOTHOTO yJacTKa menu 1 3akoH Oma Ji71s 3aMKHYTOU TETTH.

31.PaboTa B 11enu 3JeKTpUIECcKOro Toka. 3akoH Jxoyis-JIeHma. MomHOCTh ey NOCTOSTHHOTO
TOKA.

11 xaace

1. Buasl mexanumdeckoro JBuxkeHHs. CKOpPOCTb U YCKOPEHHE Teja MpPU PABHOYCKOPEHHOM

IPSIMOJIMHEVHOM JIBHKEHUU.

3axkonbl HetoToHa. X nposiBiieHUE, YUET U UCIIOJIb30BaHUE.

3aKoH BceMupHOro TsaroreHus. Cuna TskecTH Bec Tena. HeBecomocTs.

4. Jlepopmanuu TBepAbIX TEN M MX BUABL. 3akoH ['yka. YueT u npumeHenue nedopmanvu B
TEXHHUKE.
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5. 3aKOH COXpaHEHHUs UMITyJIbca. PeakTUBHOE JIBUYKEHUE.

6. IloTeHuManbHass M KUHETHYECKAas SHEprusl. 3aKOH COXPAHEHUs PHEPIUU B MEXaHUYECKHUX
mpoueccax.

7. Ocuosnble nosnoxxeHust MKT 1 ux onbsITHOE 000CHOBaHUE.

8. Uneanpuseiii ra3. OcHoBHoe ypaBHeHne MKT. Temneparypa — mepa cpenHell KHHETHYEeCKOM

SHEPrUU MOJIEKYIL.

9. MWneanbHbIil ra3. YpaBHEHHE COCTOSHUS HIeabHOTO Tasa. ['a3oBble 3akOHBL. BHyTpeHHsSA
SHeprus u crnocodsl e€ n3mMeHeHus. I1epBblii 1 BTOPOI 3aKOHBI TEPMOANHAMHKH.

10. TemuoBble aBuraTesy, X BUAbI, npuHiun AeictBus u KIT/. [IpumeHeHwe nBuraTeneit u ux
BIIMSTHUE HA OKPYKAIOLIYIO CpEny.

11. 3akoH coxpaHeHUs dJIEKTPUUECKUX 3apsioB. 3akoH KynoHa.

12. DnexTpocraTHuecKoe MOJEe U €ro Xapakrepuctuka. HampsokeHHOCTb, MOTEHIMAN, Pa3HOCTh
MOTEHLIUAJIOB.

13. DnexrpoemkocTb. KonaeHcaTopbl. DHeprus 3apsuKeHHOro KoHJeHcaTopa. I[IpumeneHue
KOHJICHCATOPOB.

14. Onextpuueckuil Tok. Cuma Toka. 3akoH Owma g ydactka nenu. ComnpoTHBIEHHE.
DNeKTpUYeCcKUe LEnH MOCIeI0BaTeIbHOE U apajUIeIbHOE COeINHEHUSI.

15. Pabora u MOIHOCTE HOCTOSIHHOTO TOKA.

16. DnekrponBrkymas cwia. 3akoH OMa JIijIst TIOJTHOM TeTTH.

17. DOnextpuyeckuil TOK B MeTauiax. lIpuposma 3IeKTPUUECKOr0 CONPOTHUBIEHHS M €ro
3aBUCHUMOCTB OT TEMIIEPATypPHI.

18. Dnexrtpuueckuil TOK B mosynpoBoAHHMKax. CoOCTBEHHass M NpPUMECHAs MPOBOJUMOCTD
MOJypOBOIHUKOB. [TomynpoBoiHUKOBEIE TPHUOOPHI.

19. MarnutHoe none Toka. OmpezaeneHue HampaBieHUs BekTopa B mpsMoro Toka, mpaBuiIo
paBoro BuHTa. 3akoH brno-Caapa-Jlamnaca.

20. SIBneHue rneKTpOMarHuTHOM MHAYKuuu. [Ipasuio Jlenna.

21. CamouHaykus. MHIYKTUBHOCTD. DHEPTHS MarHUTHOTO TIOJIS TOKA.

22. Metamibl, AWANEKTPUKH, MOIYHNPOBOJHUKHU: SKCIEPUMEHTAIbHbIE DPA3JIMuMs, BEITUYMHA
MIPOBOAMMOCTH, €€ 3aBUCUMOCTh OT TEeMIIepaTyphbl

23. DnexTpoHbl U AbIpKH. [IprMecHbIe MOIyIpOBOJHHUKH.
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24. Bempsmiisioniee JeiicTBHE KOHTaKTa JBYX IMOJIYIPOBOJHUKOB. Peanusanus p-n mepexona
Ha TPaKTHKE.

25. CBobOoaHble U BBIHYXK/ICHHbIE MexaHHUeckue kojebanusa. CMelieHne, aMIiuTyaa, mepuo/,
yacToTa, (asa.

26. CBoOoaHbIe DJEKTpUYECKHE KoJiebaHuss B KoHType. llpeBpamienue dHepruu B
KoJ1e0aTeIbHOM KOHTYPE.

27. Tpancdopmatop. Ilepemaua sHepruu Ha Oombinne paccTosiHusA. IlepcrnekTuBbl pa3BUTHS
SHEPreTHKH.

28. Pacrnipoctpanenue konebanuii B ynpyroi cpene. [lonepednsie u npomoiabHbie BOJIHBL. [[nrHa
Y CKOPOCTH BOJTHBI.

29. 3BYKOBBIEC BOJHBI, CKOPOCTb 3ByKa, TPOMKOCTh M BBICOTA.

30. DrnexrpomarautHoe mose. KoneGaTenbHbII KOHTYP.

31. Ilepemennbiii anekTpuveckuii Tok. Ilomyuenue, wmsmepenue, >PQPEeKTHBHBIC 3HAYCHUSI.
@da30BbICc COOTHOLICHUS B IEMHA TIEPEMEHHOTO TOKA, PEAKTUBHBIE COMPOTHBICHHUS,
UMIIE/IaHC.

32. DJeKTpOMarHUTHEIC BOJHBI, IX CBOMCTBA U IPUMEHEHUe. [IpUHITUTT pauocBs3y.

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

34. SlBnenue uHTEPPEPEHIINU CBETA.

35. SBnenue qudpakunu csera. JJudpakiunonHas pemerka.

36. BzammojeiicTBie cBeTa C BEIIECTBOM ECTECTBEHHBIM W IOJISIPU30BAHHBIA CBET.3aKOH
bprocrepa. JIBoliHOE nydenpesioMIICHUE.

IIpumepHBbIii epeyeHb 32124 K KypPCOBOMY 3K3aMeHY
7 kJ1acc

1. 3a cytku momnonoi 6amOyk MoxeT BbIpacTH Ha 86, 4 cMm. Ha ckoimbko OH BbIpacTeT 3a
CeKyHy?

2. CkonbpKo moTpedyercss >KeNe3HOAOPOXKHBIX HucTepH i nepeBo3ku 1000 T wedTH, ecnu
006BeM KaxkI0# mucTepHsl 20 M>?

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

pHC.), OllpeneanTe MyTh, NpoiaeHHbI TeaoM oT 0 ¢ 1o 2c.
(oTBeT B MeTpax)

[ R FUR V. 8

!
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4. Ha Teno, Haxopsmieecss Ha TOPU3OHTAIBHOU TIJIOCKOCTH,
JIEMCTBYIOT TOPU30HTAJIbHBIE CHUJIBI (HA PHUC. BUJ CBEPXY)
HalTH MOAYJb paBHOAEHCTBYIOLIEH ATHX cuil? (0/1HA KIIETKa-
1H)

5. Ha Opycok maccoii 5 Kr, IBHXKYIIMHCS 110 TOPU3OHTAJIBHON MOBEPXHOCTH, NEHCTBYET cuia
Tpenus ckonbxeHnus 20 H. YUemy Oyner paBHa cuila TPEHHUS! CKOJBXEHUS TOCJIE YMEHbILIEHUS
Macchl Tena B 2 pasa, eclid K03(pPUIueHT TpeHus: He U3MEHHUTHCS?

6. Kamenp maccoit 100 r. OpollieH BepTHKAIBHO BBEPX ¢ HAYAJbHOUM CKOpocThio 40 m/c. Uemy
paBeH MOJYJIb CUJIBI TSDKECTH, ACHCTBYIOLICH Ha KAMEHb B MOMEHT Opocka?

7. K neBoMy KOHIly CTEp>KHS MOJBEIICH Ipy3 Maccou 3
Kr. CTepKEHb paclojOXKWIA Ha OINOpE, OTCTOSIIEH OT
ero jeBoro konna Ha 0,2 mmuHbl cTepxHsA. Uemy paHa
Macca Ipy3a, KOTOpPBIM Hago IOABECUTH K IPaBOMY
KOHILY CTEP>KHSI, YTOOBI OH HaXOAMJICS B PaBHOBECUU?
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8.I1apamrtoTuct Maccoil 85 Kr paBHOMEPHO CITyCKaeTCsl ¢ PaCKPBITHIM MapaloToM. Yemy paBHa
CuJia CONMPOTHUBJICHUS BO3/lyXa MPU PABHOMEPHOM JBUKEHUHU MApaIItOTUCTa?

9.I'ycennunslii TpakTop Becom 60000 H mMeeT OmopHyI0 IUIomans 00emx TyCeHHI 3 M2,
Onpenenure JaBjleHNUE TPAKTOPa HAa TPYHT.

10. ITpu Bxome B meTpo Oapomerp mokaseiBaeT 101,3 kxlla. Onpenenute, Ha Kakoil TiyOMHE
HAaXOAWTCS IaTdopMa CTAHIUKA METPO, ecau OapoMeTp Ha ATOW IuIaTGopMme IMOKa3bIBaeT
nasienue, paaoe 101 674 Ila.

11.Yemy paBHO maBiieHue Bojbl Ha riryoune 2 m? [TnotHocts Boasr 1000 Kr/M°.

12. CkonbKO BOJIBI BBITECHSET IUTABAIONINN JEPEeBAHHBIN Opyc mmHON 3 M, mmpuHoi 30 cM u
BeIcoTol 20 cm? (ITnoTHOCTH Aepea 600 kr/m°)

13. BbuI0 yCTaHOBJEHO, YTO MpPU MOJHOM IOTPYKEHHWU KyCKa MEAM B KEPOCHH BEC €ro
ymenbiiaercs Ha 160 H. KakoB 06bem 3Toro Kycka mean?

14 Kakyio cuily Hajo NOpPUIIOKUTH, YTOOBI ylep)KaTh MOJ BOJOM OETOHHYIO ILTUTY, Macca
KoTopoit 720 xr?

15. Pagmosona o6semoM 10 M HamonmHeH Bogopoaom. Kakoro Beca paguoarnmnaparypy OH MOYXKET
MOJIHATH B BO3/yX€e, €CIM 000J10uKa ero Becut 6 H?

16.ITogpémHbII KpaH nmoaHuMaeT 3a 20 ¢ BEpTUKAIbHO BBEpX Ha BbICOTY 10 M rpy3 maccoit 500
Kkr. Kakyro MexaHH4eCcKy0 MOIIIHOCTb OH Pa3BUBAECT BOBPEMsI TOTO MOAbEMA?

17.C nomomipto mpocToro MexaHu3Ma cosepiueHa nojiesHas padora 40 /Ix.Kakos momusiit KIT/
ero, eciu nojHas padora cocrasmia 80 JIx?

18.0mnpenenute paboTy, KOTOPYIO HAJI0 COBEPIIUTH, YTOOBI MOJAHATH IPy3 pazMepoM 2x4x3 M Ha
BEICOTY 12M. [TnoTHOCTS rpy3a 1500 xr/md,

8 kiaacce

1.JIns marpesanus 3 outpos Boxasl or 18° C 1o 100° C B Bomy BIMyCKarOT CTOrpagyCHBIH Tap.
Onpenenure Maccy napa. (Y 1enbpHas TerIoTa mapoodpasosanus Bomsl 2,3*10° [ix/kr, yrenbHas
TemnoeMKocTh Boabl 4200 JIx/kr*°C, muotHocTs Boas! 1000 kr/m?).

2. Kakoe KoIM4ecTBO TEMJIOTH HEOOXOUMO COOOUIUTh BO/Ie Maccoil 1 Kr, 4ToObI HArpeTh ee OT
10° o 20° C? Y nenbHas TemioeMKocTh Bobl 4200 JIx/kr*°C?

3.B kanopumerp, coxepxamuii Boxy maccoit ms = 200 r mpu temneparype ts = 50° C, knanyt
KYCOK JipZia Ipu Temmnepatype t; = —5° C, B cepenHy KOTOpOTro BMep3Jia CBUHIIOBas APOOUHKA,

obmeit maccoiim = 110 r. Korma pacrasman = 1/10uwacte nbJa, OCTaBHIIMICS KYyCOK
yronyi.Haliiure KOHEUHYIO TeMmmepaTypy CHCTEMBI. TemnoeMKOCTBhIO KaJOpUMETpa MOMKHO
npeHedpeys.

4. Korma Ha ymnume TtepMoMerp TokaseiBaeT 1= —10 °C, a temmeparypa Oarapeu

ororieHust To= 55 °C, B KoMHaTe ycTaHaBiuBaeTcsa Ttemnepatypa T« = 25 °C. Kakas
Temneparypa Ty OyZeT B KOMHAaTe Ipd TOM K€ YPOBHE OTOIUIEHMS, €CJIIM HACTYIHUT
roxoyoganue a0 12 =—30 °C?

5. B 1885 rony 3namenutas Hemerkas kommnanus AEG 3anmateHTOBana m300peTeHHE Noxana
Baitnanta — oJekTpuuecKuil BOJOHAarpeBaTellb, KOTOPBIM MpeACTaBIsul coboil Oak ¢
MOJKJIIOUEHHBIM K anekTpocetd TOHoM st HarpeBa Boabl. [l mopjep)kaHus MOCTOSITHHON
TEMIIEPATYPBI BOJBI B IPOTOYHOM PEKHUME MOJIB3YIOTCS IBYMSI OJMHAKOBBIMU HarpepareisiMu. B
OOBIYHOM pEXHMME HCIOJB3YIOT OJUH W3 HHUX, @ €CIM MOAKIIOYAIOT MNapajuleJIbHO BTOPOI
HarpeBaTeslb, TO Pacxoj] XOJOAHOW BOJBl NPUXOJUTCS yBeIWuuBaTh B 3 pa3a. Kak HyxHO
U3MEHUTh PacxXoj XOJIOAHOW BOJbI, €CIM HarpeBaTelld BKJIIOYEHBI B CETh MOCJIEI0BATENILHO?
Kakum nomkeH ObITh pacxoJl XOJIOJHOM BOJBI, €CIIM BKJIIOUEHA OJIHA CIHMpPalib MOIIHOCTBIO P =
100 BT? Temnepatypa xonogHoi Bozsl t1 = 10 °C, remnepatypa Bojbl B B 6ake t2 =27 °C. Bona
OBICTPO MEPEMEIINBACTCS.

6. CkoIbKO SHEpPruM BBLACIUTCA MPU KPUCTAIUIM3ALMU U OXJAXKICHUM OT TeMIepaTypbl
riasnenus 327 C go 27 C cBUHIOBOHM Iu1acTUHBI pazmepoM 2x5x10 cm? (YaenpHas TemioTa
kpucTammmsanuy  ceurma 0,25*10° JK/Kr, yaembHas TemmoeMKocTh Boael 140 JIx/xr*°C,
nnoTHOCT cBUHIA 11300 kr/M°).
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7. lna cropaHusi B TONKE OJHOIO KWiOrpamma ApeBecHOro yris Tpebyercs 30 kr Bo3myxa.
Bosayx nocrynaer B Tonky npu temneparype 20 °C u yxomuT B ApIMOX0J Hpu Temmnepatype 400
OC. Kakast 4acTh SHEpruH TOIIMBA YHOCHTCS BO3IyXoM B TpyOy? (TemnoeMkocTh BO3myXa
npuHATH paBHoi 1000 x/(xr*°C) mpu mOCTOSHHOM JaBIEHHN. )

8. lIsa nmpoBognuka comnpoTtuieHueM Ri = 100 OMm u R2 = 100 OMm coenuHEHBI MapaIeNIbHO.
Yemy paBHO ux 0011ee CONPOTUBIECHUE?

9. Cuna ToKa B CTaJIbHOM MPOBOAHMKE JIMHON 140 cM u 1mmomaaeto nmonepeynoro cedeHus 0,2
Mm% paBaa 250 MA. KakoBo HampsbkeHME Ha KOHIAX 3TOr0 HpoBoAHMKA? Y elbHOe
conporusienue cramu 0,15 OM MM?/M.

10. Yuenuna Maia npoBOAMiIa OMBITH C AJIEKTPUIECKON IEMbI0, CXeMa KOTOpOi M300pakeHa
Ha pucyHke. Korma Mama moakmtounsia BeIBOJbI A 1 B nenu k 6arapeiike u 3amkHy1a kiod K,
OHa 3aMETHJIa, YTO aMIepMeTp A1 MOKA3bIBAaeT 3HaUEHHE CUJIbl ToKa [1 = 1 MA, a amnepmerp A2
—3nayenue I = 3 MA. Kakumu OyyT mokazaHus aMIepMeTpoB, Koraa Mara pa3oMKHET KIto4?
[TpuOops! cunTaiiTe HacaIbHBIMU.

11. Bo ckoibKO pa3 M3MEHATCS I[IOKa3aHUA MJI€aTbHOIO
aMIepMeTpa IpH 3aMbIKaHUM KJIK0Ya, €CJIM Ha BXOJHBIE KIEMMBbI
ydyacTKa  Lemu  MNOoJAa€Tcsi  IOCTOSSHHOE  HampsbKeHue?
ConpoTuBieHNs OJJMHAKOBHI U PaBHBI R.

12. B onekTpuyeckod Iemu, CXeMa KOTOpOil IoKa3zaHa Ha
pUCYHKe, MOI3YHOK peoctata R mepememator BrpaBo. Kak npu
9TOM M3MEHAIOTCA TOKAa3aHWs HICAIBHBIX aMmIlepMeTpa M
BosibT™MeTpa? Hanpsbkenue ucrounnka U = const. Ctpenkoit 1
o0o03HauaeTcs yBeJIWYEeHHE MOKa3aHUH mpubopa, a CTpenkoi | — 1
YMEHBIIEHUE MOKA3aHUM.

| &
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13. B menwu, cxema KOTOpOW MOKa3aHa Ha PUCYHKE, COCITUHECHBI
ujeanbHas Oarapes, JABa pe3ncropa ¢ conporunieHusmMu Ri = 10
Om u R2 = 20 Om u peoctat. [inna peoctara Lo = 10 cm, a ero
MakcumainbHoe comnporusneune R= 80 Owm. ComnporusicHue

000r0 ydacTKka peocrara MnpsaMo MponopuuoHajIbHO €ro JJINHC.

1) Uemy paBHO 001Iee COMPOTUBIICHHUE IIEMH, €CIIU MOJI3YHOK PeocTara HaXOAUTCS B HIKHEM
MOJIOXKEHUH, TTOKA3aHHOM ITyHKTHPHOW JHHHEH (cM. pucyHok)? OtBeT BbIpazute B OM u
OKPYIVIMTE 0 LIEJIOTO YUCIIA.
2) Ha kakoe pacctossHue L Hy»HO CMECTUTh MOJ3YHOK PeocTaTa U3 HMXKHETrO IMOJIOKEHUS IS
TOT0, YTOOBI MMOKA3aHUS UJCATBHBIX BOJIBTMETPOB ObLTN 0MHAKOBBIMU? OTBET BHIPA3UTE B MM U
OKPYTJIUTE JI0 1IeJIOT0 YUCIIA.

14 . Kakoe KOTU4eCTBO TEIUIOTHI BBIICIUTCS B TPOBOAHHUKE cOMpoTuBIeHHeM | OM B TedeHHe
30 cexyHn ipu cuiie Toka 4 A?
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15. Pab6ora, coBepmeHHas TokoM 3a 600 cekynn, coctasisier 15000 JIx. Uemy paBHa MOIITHOCTH
TOKa?

16.HanpspkeHne B Kele3HOM HpoBOAHMKe iuHOHW 100 cM u cedenmeM 1 mm? paBHo 0,3 B.
VaensHoe compoTuBienue skemeza 0,1 Om*Mm%/M. BblumcnuTe cuily TOKa B CTAalbHOM
MIPOBO/IHUKE.

17. JIge nuH3BI, BBINYKIYI0 M BOTHYTYIO, CIOXKWJIM BIUIOTHYIO TaK, YTO MX OINTHYECKHE OCH
cosnasiu. PokycHoe paccTosiHUE BBITyKJIoM JuH3bI 10 cMm. Korja Takyro cucteMy momMecTuiiu Ha
paccrosiHuu 40 cM OT nmpeaMeTa, TO 10 JAPYTYI0 OT HEe CTOPOHY Ha SKpaHE MOJIyYMIIOCh YETKOE
n3zoOpaxenue npeamera. OnpeneuTh ONTHYECKYIO CHITy BOTHYTOU JIMH3BI, €CJIM PACCTOSHUE OT
npeaMerta 10 3kpasa 1,6 m.

18. Ilpeamer pacmonoxken Ha pacctosHuu 0,15 M OT pacceuBaromieil JUH3BI ¢ (POKYCHBIM
paccrostaueM 0,3 M. Ha KakoM pacCTOSIHUM OT JIMH3BI TOJIydaeTcs HM300pa)kKeHHEe TaHHOTO
npeamMera’?

19. Ha pucyHke moka3aHbl TjaBHas ontudeckas ocb MM’

TuH3bI, npenMer AB u ero m3obpaxenue A'B. Omnpenenure A’
rpadu4ecKy TMOJIOKEHHE ONTHYECKOro IIeHTpa HU (DOKYCOB T
JIMH3bI M B B’ M
20. Ha pucyHke moka3aHbl TJIaBHas omTHueckas ocb MM’ 4

IuH3BI, TpenaMeTr AB u ero usobpaxenue A'B’. Omnpenenure

rpaduyecKky IMOJIOKEHHE ONTHYECKOro LEHTpa U (OKYyCOB B B
JIMH3BI. M l " M

21. Ha pucyHKe MMOKa3aHO PaCIOJOKEHUE ABYX JMH3 U XOJI 81
ayya AB mnocne mnpenomiieHus B JuMH3ax. llocTpouTh |
JanpHeNmmi xon ayda EF

9 kaacc

1. MOTOIMKINCT Mpoexall YeTBEPTh IMyTH 10 TOPU30HTAIBHOMY YYacTKy IIOCCE CO CKOPOCTBIO
V1 = 80 km/u. Crnenyromue Tpu 4YETBEPTU MYTH OH €Xall B TOpPY, ABUTAsICh C MOCTOSHHBIM IO
MOJYJII0 YCKOPEHHMEM, NMpUYEM KOHEUYHas CKOpOCTh OKa3ajoch paBHOW V2 = 40 xm/4. KakoBo
cpenHee 3HaueHHe <V> mokazaHuil cnugomerpa MoTouukina? OTBET NPeACTaBUTh B KM/U.

2. Komnona aBroMoOmieil IBHKETCS MO miocce co ckopocTbio 90 km/4. Jlnmua | kakmoro
aBTomoOmia paBHa 10 M. Ha peOpucrom yyacTke mocce aBTOMOOWIN ABUXKYTCS CO CKOPOCTBIO
15 km/4y. KakuMm J1o/keH ObITh MUHUMAJIbHBIA MHTEpBal AX MEXIy aBTOMOOMIISIMH, YTOOBI OHU
HE CTAJKMBAIUCH MPH BbE3JIe Ha PeOpUCTHIN ydacTok mocce? OTBET mpeacTaBbTe B eIUHUIAX
CH.

3. ABTOMOOWMITH 32 BpeMmst t HaOpast ckopocTh V U cpasy ctall TopMo3uTh. HaliTu ipoiAeHHBIH 10
OCTaHOBKH ITyTb, €CJIM IIPH TOPMOKEHUU YCKOPEHHUE BJIBOE 0OJIbIIE, YEM MTPH pa3roHe?

4. BpomieHHOE Telo MPOJIETEI0 MUMO TOYKM A BBepX, a 4epe3 BpeMs {1 MHUMO Hee BHH3.
Hackonbko BbIlIe TOUkH A HaXoOUTCsS Touka B, eciiu Bpems mpojiera MUMO Hee U BHU3 paHo t2.
YckopeHnre cBOOOTHOTO TajieHus J.

5. Yactuna HauumHaeT MABIKEHHE M3 Hayajla KOOpIHMHAT.
I'padux 3aBUCUMOCTH CKOPOCTH OT BPEMEHH IPHUBEJICH Ha
pucynke. Haliiure Bpems, yepe3 KOTOpOe 4aCTULAa BEPHETCS
B Ha4aJI0 KOOPAHHAT.

(=
=
.
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6. Teno, Mess HEKOTOPYIO HAYAIbHYIO CKOPOCTh, IBUXKETCSl paBHOYCKOPEHHO. 3a Bpems t Teso
MPOILIO MYTh S, MPUYEM €ro CKOPOCTh YBeTU4MiIachk B N pa3. Haiitu yckopeHue tena.

7. Kot Jleononba O6exait mo mpsiMoit topore u3 myHkTa A. BHadane oH B TeUCHUE MPOMEKYTKA
BpemeHu T = 1 ¢ Gexan ¢ yckopenueM a = 1 m/c? (6e3 HayanbHO#H ckopocTu). ITocie 3Toro oH
HavaJl TOPMO3UTh TaK, YTO €r0 YCKOPEHUE CTaj0 PaBHBIM IO BEIHUYUHE 2a, U CIIyCTsI HEKOTOPOE
BpEMsI OH BEpHYJICs Ha3aj B MyHKT A. UeMy paBHa cpeliHss ITyTeBasi CKOpocTh KoTa Jleononpaa?
8.Kamenp OpollieH BepTHKAIbHO BBEPX C MOBEPXHOCTH 3€MIIM CO CKOPOCTBIO 5 M/C, Ha KaKyro
BBICOTY MOAHUMETCS] KAMEHbB, KOT/Ia €r0 CKOPOCTh YMEHBLIUTCS 10 3 M/C?

O.IToe3n vepe3 10 ¢ mocne Havayna ABWXKEHUs TpuodOperaer ckopocth 0,6 m/c. YUepes kakoe
BpeMs OT Hayasa JABMXKEHUS CKOPOCTb MT0€3/1a CTaHeT paBHa 3 m/c?

10.3a kakoe BpeMs aBTOMOOHIIb, IBUTasCh M3 COCTOSHUS TI0KOs ¢ yckopenueM 0,6 M/c?, mpoiiner
nyTh 30 M?

11.Kamenb, Maccoi 3 Kr. OpOCHIIHM ¢ Ha4aJIbHON CKOPOCThIO Vo IO YIJIOM aK ropu3oHTy. Haiiti
JAJIBHOCTH MOJETA, MAKCUMAJIbHYIO BBICOTY MOJbEMA U IPOAOIKUTEIBHOCTD TOJIETA KaMHSL.

12 HaiiguTe CKOpOCTh JIBWIKEHHUS CITyTHHKA 3€MJIM IO KPYroBOH OpOMTE, Ha BBICOTE, PaBHOU
pamuycy 3emi.

13. U3BecTHO, 4TO OJUH 00OPOT BOKPYT CBOE ocH JlyHa coBepiiaeT mpuMeEpHO 3a 28 3eMHBIX
CYTOK, a Macca Jlynsr cocraBisier 1/81 maccsl 3emun. Ha opOuTy Kakoro paamyca HaJo0 BEIBECTH
cnyTHUK JIyHBI, 94TOOBI OH BCE BpeMsl «BHCE» HaJ OJHOM M TOW K€ TOYKOH MOBEPXHOCTH?
N3BecTHO, YTO CIyTHUKH 3€MJIH, «BUCAIIME» HAJ OJHOW M TOW K€ TOYKOM IMOBEPXHOCTH,
JeTaroT 1o opoure paguycom Rz =42000 km

14. B artpakiuone ueiaoBek mMaccod 60 Kr ABMIKETCS Ha TENEKKE MO peiabcaM U COBEpIIAcT
«MEpTBYIO METJIIO» B BEPTUKAIBHOM IJIOCKOCTU IO KPYTOBOW TPACKTOPHUH pPAaguycoM 25 M.
KakoBa cuiia naBineHus 4esloBeKa Ha CUACHHME TEJIEKKU MPU CKOPOCTU MPOXOXKJIEHUS HUYKHEH
Touku 10 mM/c? Yckopenue cBOGOIHOTO MaJeHus IPUHATH paBHBIM 10 M/c?

15.Ps16ak, maccoit 80 Kr. nBUrasce o jgojke caenan 6 maros. Ha ckoibKo 11aros nepeMecTurcs
JI0JIKa OTHOCUTEJILHO HETIOABUKHOM BOJIbI, €CIIi Macca JIoAku 240 Kr.

16.1ap, maccoit M, ABUTasich CO CKOPOCTHIO Vo CTAJIKUBACTCS C APYTHUM HETIOBHKHBIM IIAPOM,
maccoir 2m. KakoBa cKOpocTh 00OMX IIIapOB TOCTE CTOJKHOBEHUS, €CIH yJap MpsSMOH,
HEHTPaJIbHbINA, a0COIIOTHO YNIPYTUii?

17. HauanpHast CKOPOCTh CHapsi/ia, BHIMYIIEHHOTO U3 MYIIKH BEPTHKAIBHO BBEpX, paBHA Vo = 20
M/c. B Touke MakcMManabHOTO MOJBEMA CHapsJl pa3opBalicsd Ha J[Ba OCKOJIKA, MAacChl KOTOPBIX
oTHOcATCA Kak 1:4. OCKOJIOK MEHBIIEH Macchl MOJIETENl TOPU3OHTAIBHO CO CKOpocThio Vi = 10
M/c. Ha kakoM paccTOsSIHUM OT TOYKH BbICTpeNa ynaaeT BTOPoi 0cKoyok? CunuTaTh NOBEPXHOCTh
3eMJIu TUIOCKOM ¥ TOPU30HTAIILHOM.

18. CHapsim maccoit 2m paspbIBacTcsl B IOJIETE HA JIBE paBHBIC YACTH, OJHA W3 KOTOPBIX
MPOJIOJKAET JBUKEHUE 110 HAIIPABJICHUIO JBUKEHUS CHApsa, a Ipyras — B IPOTHUBOIIOIOKHYIO
CTOpOHY. B MOMEHT pa3pbiBa cyMMapHasi KWHETHYECKasi SHEPrusi OCKOJIKOB YBEIMYMBAETCS 32
CY€T SHEpruM B3pbiBa Ha BenuuuHy AE. Moayiab CKOPOCTHM OCKOJIKA, ABUXKYIIETOCS IO
HAIpPaBJICHUIO JBI)KEHUSI CHapsla, paBeH Vi, a MOJYJb CKOPOCTH BTOPOTO OCKOJIKA paBeH V2.
Haiinure AE.

19. KameHnb maccoit 6 Kr majiaeT co CKOPOCTBIO 8 M/C B TEIEKKY C
neckoM oOmeid wmaccoir 18 kr, mMOKosmIylocs Ha TIAAKUX
TOPU30HTANIBHBIX pelibcax (CM. PUCYHOK). BekTop ckopocTu KamHs
HEIMOCPEJICTBEHHO Mepe]| MajeHueM cocTtapiisier 60° ¢ rOpu30HTOM.
Onpenenure KUHETHUYECKYIO SHEPTUIO TEJNEKKH C KaMHEM IOocie
MajieHusl B He€ KaMHsl.

20. Bpycok maccoit M1 = 500 r cocKanb3bIBaCT MO HAKIOHHOMN ITIOCKOCTH € BBICOTHI h = 0,8 M u,
JBUTASICh TI0 TOPU3OHTAIHHOW MOBEPXHOCTH, CTAKUBACTCS C HEMOJBMKHBIM OpPYyCKOM Maccoi
M2 = 300 r. CuuTas CTOTKHOBEHHE aOCOTIOTHO HEYIPYTUM, ONIPEACTUTE OOIIYI0 KUHETUUECKYIO
SHEPIui0 OPYCKOB IOCIE CTOJIKHOBEHHUS. TpeHueM mnpu JBMKEHUHM NpeHeOpeub. CuuTath, YTO
HAKJIOHHAS MJIOCKOCTh IJIABHO MEPEXOAUT B TOPU3OHTAIBHYIO.
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21. Ilpu BhIMONIHEHUHU TprOKa «JleTaromuii BEJIOCUNIEAUCT» TOHIIUK ABUXKETCA MO TPAMILTUHY
Mo/ ACHCTBUEM CHJIBI TSXKECTH, HAUMHAS JABUKEHUE U3 COCTOSIHUS MOKOs ¢ BbicoThl H. Ha kpato
TpaMIUIMHA CKOPOCTh T'OHIMKA HampaiieHa mnoja yriaoMm o = 60 "k ropusonry. [IponereB mo
BO3/1yXY, TOHIIUK MPU3EMJIISIETCSI HA TOPU3OHTAIBHBIM CTOJ, HAXOALIMICS HA TOW K€ BBICOTE,
4T0 M Kpail TpamiuinHa. KakoBa MakCHMMaJbHO BO3MOXKHAs BbICOTa moyieTa h ToHIHMKa?
ConpoTuBJIeHHEM BO3/lyXa U TPEHUEM MTPEHEOPEYb.

22. Topka ¢ JAByMs BepIIMHAaMH, BBICOTHI KOTOpbix hu h/2, mnokoutcs Ha riamkoi
TOPU30HTAIBHOM MOBEPXHOCTH cToiia (cM. puc.). Ha mpaBoii BepiinHe TOPKU HaXOAUTCS MOHETA.
OT HE3HAYUTEIBHOTO TOJIYKA MOHETA U TOPKA MIPUXOAAT B IBHKEHUE, IPUUYEM MOHETA JBUKETCS
BIIEBO, HE OTPBIBASCH OT IJIaJAKOM IMOBEPXHOCTH TOPKH, a IOCTYIIATEIbHO JBUXKYINAACSI FOpKa He
OTpBIBAcTCA OT CTOJNA. B HEKOTOPBII MOMEHT BPEMEHM MOHETa OKa3ajlach Ha JIEBOW BEPIIMHE
ropkH, umes ckopoctsb V. Haiiiute ckopocTh rOpKH B STOT MOMEHT.

h

o>

7

23. Manenpkuii mapuk Maccod M=0,3 kr mojBemieH Ha JErKOH |
HepacTsHDKUMOW HuTH JunHOU 1=0,9 M, KoTOpas paspbiBacTcs MpH m 7 i

cune HarsbkeHus To = 6H. Ilapuk oTBeA€H OT NOJIOKEHUS - i
paBHOBeCHs (OHO MOKa3aHO Ha PUCYHKE IYHKTHUPOM) U OTIYILEH. T
Korma mapuk mOpoXOAUT TMOJIOKEHHE  pPaBHOBECUs, HHTh TIITIITTTT TR TT T

00OpBIBaeTCS, M MIAPUK TYT KE aOCOIIOTHO HEYIPYTO CTATKUBACTCS
¢ Opyckom maccoit M= 1,5 kr, nexaium HEMoABM)KHO Ha TIaJKOU
TOPU30HTAJILHOM MoBepxHOCTH crosia. KakoBa ckopocTh U Opycka
nocne ynapa? Cumrtarh, 4TO OpyCOK TMOCIEe yaapa ABMXKETCS
MOCTYHaTENbHO.

24 Jlocka maccoit 0,8 Kr HIapHUPHO TOJBEUIEHA K IMOTOJKY Ha
nerkom ctepxkHe. Ha pocky co ckopocteio 10 m/c Hameraer
IUTACTUIIMHOBBIM mapuk Maccod 0,2 KT W TpHIUNaeT K Heil.
CxopocTh mIapuka Tepea yaapoM HampasiieHa moja yriaom 60° k
HOpMalIH K JOCKe (CM. PUCYHOK). UeMmy paBHaA BBICOTa MOIbEMa
JIOCKH OTHOCHUTEJIBHO IMOJIOKEHUS PAaBHOBECHSI TOCIIE COYJIapeHUs?
OTBeT yKaXuTe B MeTpax C TOYHOCTBIO JO JABYX 3HAKOB IOCIE
3anATON

25. CrepkeHb Maccoil m = 9 kr u ymHoi 1 = 1 M F ' F
JISKAT Ha ABYX omnopax. OmHa U3 HUX HAXOIUTCS L .
y JIeBOTO Kpas CTepXkHS, a Jpyras - Ha A A
paccrosiHuu 3

a= 10 cm ot mpaBoro kpas. C kakoil cuioi
JIEUCTBYET HA CTEPHKEHb Ka)Kaas U3 onop?

26. CrepeHb MOCTOSIHHOTO CEUEHHs, JeBas
4acTh KOTOPOI'O M3TOTOBJIEHA M3 aTOMUHUSA (paj
= 2700 kr/m3), a mpaBas u3 meau (pmeg = 8900

ATRIMHHHA | MR |

Kr/mM3), ypaBHOBeIIeH Ha orope. JnuHa yactu u3 My A j
amoMunus paBHa 50 cm. KakoBa jnHa Bcero s
CTEPKHS?

27. Ha ppruare maccoii 3m BUCST JBe JIbAUHKU (cM.puc ). Touka onopsl A€IUT pbluar B
cootHomeHuu 1:2.K kopoTkoMy 1uiedy pbryara oABelieHa JIbIMHKa Maccoil 4m
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1. Kakyto Maccy A0KHA MMETh JIbAMHKA, OJBEIICHHAs K JUIMHHOMY IUIedy, 4TOOBI cucTeMa
HaxoawiIack B paBHOBecuun?2. JIbIMHKY OAHOBPEMEHHO Havajau HarpeBarb. Bo ckosbko pa3
JIOJKHBI OTIIMYATHCSI MOLTHOCTH MOABOAMMOrO K JIbJAMHKAM TeIl1a, YTOObl paBHOBECHE

COXpaHI/IJIOCB? .HLI[I/IHKI/I HaxoIATCA IPU TECMIICPATYPC IJIABJICHUA.
Jm

1 X X 1
1 ‘, 1
1] 4m L .
28. HepaBHoruieune Bechbl HaXOITCs B paBHOBecuu. Eciii Ha JIeByI0 UX YalllKy MOJO0XHUTH TPy3,
TO OH ypaBHOBeLIMBaeTcs rupeil Maccel 20 T. Ha mpaBol yamke. Eciiu 3TOT ke rpy3 MOJIOKHUTh
Ha MpaByIO YaIlIKy BECOB, TO OH YPaBHOBEIIMBAETCS TUPE Macchl 45 T Ha JieBoil yamke. KakoBa
Macca rpysa?

10 xaxace

1. B kanopumerpe cMemanu aecath nopuuil Boasl. IlepBas mopuus umena maccy m = 1 r u
temriepatypy t = 1 °C, BTopas — maccy 2m u Temmneparypy 2t, Tpetbs — 3m u 3t, u Tak gaiee, a
necsitast — Maccy 10m u remneparypy 10t. Onpenenure yCTaHOBUBILIYIOCS TEMIIEPATYPy CMECH.
[TorepssmMu TenaOTHI IpeHEOPEUb.

2. Jlnst moxnepkaHus B JIOME TOCTOSTHHOW Temmeparypbl T = +20 °C B meuky Bc€ Bpems
NOJKJIabIBaOT poBa. [Ipy moxosnonanuu TemMneparypa Bo3ayxa Ha yJHIle MOHMKaeTcs Ha At=
15 °C, n nnst noaaepxKaHusi B TOMe MPEeXHEN TemrnepaTypbl IPUXOJUTCS OIKIAAbIBaTh IPOBa B
1,5 pa3a uame. Onpenenure Temieparypy BoO3jAyXa Ha yiuue Ipu noxoionaHuu. Kakas
TeMIepaTypa yCTaHOBUJIAch Obl B JOME, €ClIi Obl IpOBa MOJAKIAIBIBAIN C IMPEKHEH 4acTOTON?
CumuraiiTe, YTO MOIIHOCTb NEpeayy TEIUIOTHl OT KOMHATHI K YJIUIE PONOPIMOHAIbHA Pa3HOCTH
UX TEMIIEPATYpP.

3. Cocyn B popme kyba ¢ pebpom 1 1M Ha 2/3 3anoiHeH apaoM, uMmeronmm Temmeparypy 0 °C.
Tyna ObicTpo monuiu Boxy, umMeromyto temmeparypy +100 °C, u cocyn okazancst 3a10JIHEHHBIM
noBepxy. CuuTas, 4TO TEIJIOOOMEH C OKpy’Karolied cpedod OTCYTCTBYET M 4YTO JieA He
BCIUIBIBAET, ONPEAEINTE, BECh JIH JIEJl PaCTaeT U Ha CKOJBbKO OIYCTUTCSI YPOBEHb BOJIbI B COCY/IE
K TOMY BPEMEHH, KOI'/1a CUCTEMA MPUIET B COCTOSIHUE TEIIOBOrO paBHOBecHs. I11oTHOCTH BOMIBI
1 npaa 1000 xkr/m® 1 900 kr/M® COOTBETCTBEHHO, YENbHbIE TEMIOEMKOCTH BOABI M Jbaa 4200
JLx/(kr x °C) u 2100 IIx/(kr %< °C) COOTBETCTBEHHO, y/elbHasl TEIIOTa MIaBIeHus jJbaa 335
KJK/KT.

4. JIns oTOIIEHUs OOBIYHOM MOCKOBCKOH KBAapTHPHI IIOmanbio S = 63 M> B Mecsn Tpebyercs
NP CHIIBHBIX MOpo3ax, cyas no kBuTaHiusaMm KKX, npumepno 1 rurakanopust temnotsl (1 kan
=4,2 JI)x). Ona nony4aercss B OCHOBHOM IIPH CKUTAHUHM Ha MOCKOBCKHUX TEIJIOAIEKTPOCTAHIIMIX
npupojaHoro raza — Merana ¢ KII/[ n npeoOpa3oBaHus 3HEPIUU SK30TEPMHUECKON PEaKIUH B
terory okojo 50 %. VYpaBHeHue 3Toil xumuueckoil peakiuu umeer Bua: CHs+20:
CO2+2H,0+Q, rae Q = 1,33*10%8 JTx. IIpeacraBum cebe, YTO Mapbl BOBI, MOMYYHBIINECS B
pe3yJIbTaTe CKUTaHUs METaHa, CKOHAECHCHPOBAIUCH, 3aMEP3IM Ha MOpPO3€ U BBINAIM B BHUJE
CHEra Ha KpblIllle JoMa, paBHOM IO IJIOL[aAd KBapTUpe. byneM cuuTarh MIOTHOCTh TAKOTO CHEra
pasnoit 100 kr/m°. Kakosa Gyzner TommuHa h ciios cHera, BHITIABIIErO 3a MECAIl B Pe3yJbTaTe
ATOTO Tporecca’?

5. IBa cocyna ob6wémamu 20 1 u 30 11, coenuHEHHbIE TPYOKOM ¢ KpaHOM, COAEP)KAT BIAXKHBIN
BO3yX @pH KOMHATHOM Temmeparype. OTHOCHTENbHAs BJIAXKHOCTH B COCyAax paBHa
cootBeTcTBeHHO 30% u 40%. Ecnu kpaH OTKpPBITh, TO KaKoi OyAeT OTHOCUTENIbHAs BIaKHOCTh
BO3JlyXa B COCyJax IIOC/I€ YCTAQHOBJEHMs TEMJIOBOIO PABHOBECHUSA, CUMTAs TEMIIEpaTypy
MIOCTOSTHHOW?
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6. Ilpomecc 1-2 ¢ wmacanbHBIM Ta30M, M300paKEHHBIN Ha P—V-
auarpamme, uMeeT Bua npsmoi suHuu P(V), coeauHsIoNmeH 1Be
touku (1 m 2), nexamme Ha ogHOW mM3oTepMe. Bo ckoiabko paz  np, .
MakcHUMasbHasl TeMmIeparypa Im B 3TOM IPOLIECCE MPEBBIIIAET
temriepatypy To Ha wusorepme? Ilapamerppr Touek 1 m 2
(maBneHust 1 00BEMBI) IPUBEICHBI HA PUCYHKE, N = 3. Pt

O v, vV a I

7 OIMH MOJIb OJTHOATOMHOT'O MJICAIbHOTO Ta3a MepeBOAT U3 COCTOSIHUS | B COCTOSIHME 2 TaKUM
o0pa3oMm, 4TO B XOJi¢ Ipoliecca JaBJIEHUE ra3a BO3PAaCTacT MPSIMO IPONOPLUOHAIBHO €ro
00péMy. B pesynbTare IUIOTHOCTH Ta3a yMeHbIAaeTcs B o = 2 pasa. ['a3 B xoje mpolecca
noiy4aet KonuuecTBo TermoTel Q = 20 x/[x. KakoBa remneparypa raza B cocrostauu 17

8. Jlns n3006apHOTO HarpeBaHus rasa, KoJMm4ecTBo BemecTBa koroporo 800 Mok, Ha 500 K emy
coo0ImunIN KonmdecTBo TemoTsl 9,4 M/[x. Onpenenuts npupaiieHue ero BHyTpeHHEN SHEPTHH.
9. Jlpurasice M1y ABYMs TOYKAMHU B JIEKTPHUUECKOM I10JI€, JIEKTPOH MPUOOpeN CKOpOCcTh V=
2000 xm/c. UeMy paBHO HATIpsKEHHE MEKIy STHMHU Toukamu Me= 9,1x10 31kr, e = 1,6x10° Ko
10. Mexnay [nOByMs TOYEUYHBIMH 3apsDKEHHBIMH — TellaMd CHJla  DJIEKTPOCTATUYECKOTO
B3auMojieiicTBus pasHa 12 MH. Ecnu 3apsig ogHoro tena yBenuuuth B 3 pasa, a 3apsi Ipyroro
TeJa YMEHBIIUTH B 4 pa3a U pacCTOSHHUE MEXIY TellaMd YMEHBIIHUTh B 2 pasa, TO KakoBa OyneT
CuJIa B3aUMOJECHCTBHS MEXKy TEJIAMH.

11. Yersipe 01MHAKOBBIX 3apsa BEIMYMHOMN ( pacroiOokKeHbl Ha OJJHON MPsIMOI Ha PacCTOSHUU
a apyr ot Apyra. Halitu 3HEpruro B3auMOJICUCTBUS 3THX 3apsSI0B.

12. TloTeHuMan 3IEKTPUUECKOTO TMOJS TMOBEPXHOCTH METAJUIMYECKON 3apsiKeHHOM cdepsl
pamuycom10 cm paBen 4 B. KakoBbl 3HaueHHs MOTEHIMAJIA HA PACCTOSHUMU 5 CM OT IEHTpa
cthepnl 1 Ha paccTostHUU 20 ¢M OT 1IeHTpa chephi?

13.B pesysnbprare HEKOTOPOTO TMpoIecca CPeIHssl KHHETHYECKash SHEprusl MOCTyNaTeIbHOTO
TEIJIOBOTO ABUKEHUS MOJIEKYJI UJI€aJIbHOTO Ta3a YMEHBIIWIACH B 3 pa3a, a JaBJIeHUE BO3POCIIO B
2 paza. Bo ckonbko pa3 M3MEHWIAach KOHIIEHTpAIUsl MOJIEKYJ Ta3a, €CIIM YHUCJIO MOJIEKYJ
0CTaJI0Ch HEU3MEHHBIM?

14.0quH MoOIIb MI€ATFHOTO OJHOATOMHOTO Ta3a, Haxojsmerocss mpu Temneparype +27 °C,
M30XOpUYECKH HarpeBaroT. Onpenennure, BO CKOJIbKO pa3 M3MEHUTCS TEMIIEpaTypa 3TOro rasa,
€CJIM B DTOM MPOIeCcce COOOMUTh Ta3y KonumdecTBO TerioTel 11218 JIx. OTBeT okpyrimre a0
LIEJIOT0 YHCIIa.

15. Manenpkuii mapuk c 3apsgom ( = 4*10% Kn u /2777777

Macco 3T, MNOABENICHHBIM Ha HEBECOMOM HHTH C

koa¢p¢unmentom ynpyroctu 100 H/M, Haxogutcst Mexay |
BEPTUKAJIBHBIMU IUIACTUHAMU IIJIOCKOTO  BO3AYLIHOIO ;
KOHZEeHcaTtopa.  PaccrosHue  Mexay  OOKiIaJkamu i
KoHAeHcaropa 5 cMm. KakoBa pa3sHOCTh NOTEHIMAIOB

MeXJy OOKJIaJKaMM KOHJEHCAaTopa, €clid YJUIMHEHHE

autH 0,5 MMm?

16. ITo rmaakol TOPU30HTAIHLHON HAMIPABISIONICH JITHHON

2| ckonp3uT OyCHHKA C MOJOKUTENBHBIM 3apsaaoM Q>0 u

Maccoid M. Ha KkoHmax HampaBisAONIEd HAXOAATCA

NOJIOKUTENbHBIE 3apaasl >0 (cM. pucyHok). bycunka '
coBeplIaeT Majble KoJeOaHUsI OTHOCUTEIHHO MOJIOKEHHUS
paBHOBeCHsl, MepHOA KOTOphIX paBeH 1. YUemy Oyxer
paBeH Tiepuon KojeOaHuil OyCHHKH, €CIH €€ 3apsl
YMEHBIINTH B 2 paza?

17.Ilonerit mapuk maccor m = 0,3r c 3apsmom ( = 6 HK3 1OBMWXETCS B OJHOPOIHOM
TOPU30HTAILHOM 3JIEKTPUYECKOM TI0JI€ M3 COCTOSIHMA MOKos. Tpaekropus mapuka oOpasyer ¢

I
iy

Iy
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BEPTHUKANbIO Yroi o = 45°. Uemy paBeH MOAYJIb HANPSYKEHHOCTHU 3JIEKTPUUECKOro mois £7?

18. BHyTpu HE3apsHKEHHOTO METAJIMUECKOro Imapa paguycoMm i = 40 cM HMEIOTCS 1B
chepuueckue TMOJOCTU paauycaMu 1, < Tz—l, pacrojoKeHHbIe TakuM OO0pa3oM, YTO HX
MIOBEPXHOCTU IOYTH CONPUKACAIOTCS B LIEHTpE IIapa. B LieHTpe OJHOW MOJIOCTH IOMECTUIIN
3apsan (1 = +1 K, a 3arem B nieHTpe apyroit — 3apsna (2 = +2 HK (cMm. pucyHok). Halimure
MOJlyJIb M HallpaBJI€HHE BEKTOpa HamnpsskéHHocTH E anexkTtpocrarnueckoro mnossg B Touke O
Haxozsmencs Ha paccTosHMM R= 1 M OT HeHTpa Iapa Ha MNEPHEHIUKYISIpE K OTPE3KY,
COEIMHSIOLEMY LIEHTPHI MOJIOCTEN.

(&)

19. IInockoe amdneKTpHyYecKoe Koiblo paguycoM R = 1 M 3apsokeno 3apsimom = 1 vK,
PaBHOMEPHO paclpe/iei€HHbIM [0 TNEepUMETpy KoJiblla. B HEKOTOpBII MOMEHT M3 KOJjbla
YAAISIOT MAaJICHBKHH 3apshKeHHBIH Kycouek umHOW RA¢, rne A¢ = 0,05 pag— yromn, mon
KOTOPBIM BHJICH ATOT KyCOYEK M3 LIEHTPa KOJbLa, MPUYEM paclpe/elICHHe OCTAIBHBIX 3aps/I0B
[0 KOJBIy HE MeHsercs. Ha CKombKO mocie 3TOro M3MEHHTCS MO0 MOIYJII0 HampsiKEHHOCTh
JIEKTPUYECKOTO TI0JISl B LIEHTPE KOJIbIa?

20. Ilnockoe AMAIEKTPUUECKOE KOJbIO paauycoM R = 1 M 3apspkeHo 3apsaom ( = 1 uKu,
PaBHOMEPHO paclpenei€HHbIM [0 MEepUMETpy Kojblla. B HEKOTOpbIE MOMEHT M3 KOJIblLia
yAQISIOT MaJIeHbKUN 3apshKeHHbIM Kycodek JumHoM RA@, toe A = 0,05 pag— yron, mnoa
KOTOPBIM BHJIEH 3TOT KyCOUYEK M3 LIEHTpPa KOJIbLIa, U 3aMEHSIIOT €ro Ha JPYroi, HECYLIUi Takoil
e 110 MOJYJII0, HO IPOTUBOIMOJIOXKHBIH 110 3HaKY 3apsai. Ha ckoipko mocie 3Toro u3MeHUTCs Mo
MOJ1yJIIO HANPSKEHHOCTH 3JIEKTPUUECKOT0 TOJIs B LIEHTPE KoJibLia?

21. Tpu napamiesNbHbIX TOHKUX JUIMHHBIX IIPOBOJA B 7

CEUYEHUHU MEePHEeHIUKYISIPHON UM IIOCKOCTBIO HAXOIATCS /‘//

B BEpIIMHAX pPAaBHOCTOPOHHETO TPEYroJbHUKA (CM. @
PUCYHOK), U IO HHM TEKYyT B OJIHOM HalpaBJICHUU SN
OJIMHAaKOBbIE TOKH. BO CKOJIBKO pa3 HM3MEHUTCS IO A5 )
MOJyJIIO cuiia Amriepa, AeiCTBYIOIAs Ha eMHUITY JIJIHHEL @'{g_/ _____ /\@://
npoBosa Ne 1 co croponsl npoBogoB NeNe 2 u 3, ecnmu - 2
HalpaBjeHue Toka B mnpoBojge Ne 2 W3MEHHTH Ha
IIPOTUBOINOJIOXKHOE?

22. B oneKTpWUYECKOH cXeMe, IMOKa3aHHOH Ha pPHCYHKE, :
kiou K 3aMkHYT. 3apsg konzaeHcaropa = 2 mxKi. OJ1C J_
Oarapeiiku 24 B, e€ BHyTpeHHee conpoTuBieHue I = 5 Owm, g . N
compoTtuBienue pesucropa R = 25 Owm. Haiiaure : H
KOJIMYECTBO TEIJIOTHI, KOTOPOE BBIJEISETCS Ha PE3UCTOpPE

nocie pasMmblkaHusg Kiaoya K B pesynbrare paspsaa
KoHzieHcaTopa. [ToTepsimu Ha U3TydeHue peHeopeyb.

23. barapes U3 4eThIpEX KOHIEHCATOPOB AJIEKTPOEMKOCThI0O C1 = C,
2C, C2 = C, C3 = 4C u C4 = 2C noakiou4eHa K HCTOYHUKY —”—‘
noctostHHOTO ToKa ¢ DJIC E u BHYTpEHHUM COIPOTHUBJICHHEM F(CM.

pucyHok). Ornpenenure sHepruo Konaencatopa Ci ._I IC_‘_I Ii

-

&7
L

G

24. I[Ba IJIOCKHUX KOHJACHCATOpa, CMKOCTBIO C Ka)KI[BIﬁ, COCAUHUWIIN TTapaJlJICJIbHO. B omun u3
HUX BCTAaBUJIM OUIJICKTPHUYCCKYIO IUIACTHHY C MPOHHUIACMOCTBIO €, 3aIIOJIHUBIOYIO BECh 00BeM
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KoHZeHcaTtopa. Kakoil eMKoCcTH M Kak HEOOXOAUMO MOJKIIIOUUTh TPETUH KOHJEHCATOP, YTOObI
€MKOCTb CUCTEMBI cTana paBHou 3C?
25. Haiit eMKOCTh cHUCTEeMBI KOHJIEHCATOPOB, H300paKeHHOMN Ha PUCYHKE.

a) )

N (L%
(.%\f!'z

—F

26. Ompenenuth eMKOCTh Cx OECKOHEYHO UIMHHOW CHCTEMBI OJWHAKOBBIX KOHICHCATOPOB,
eMKOCTbI0 C KaKIblil, COEAMHEHHBIX JPYT € APYTOM, KaK IIOKa3aHO Ha PUCYHKE.

A

o s

27. K BO3aymiHOMY KOHJIEHCATOpY, HampspkeHue Ha koropom Uo = 210 B, mpucoeamamnmm
napajuieIbHO TaKoM ke He3apsuKeHHBIM KOHAEHCATOp, HO € JUAJIEKTPUKOM U3 cTekna. KakoBa
JVDJICKTPUYECcKast MPOHUIIAEMOCTh CTEKJIa, €M HampshKeHne Ha 3axumax Oarapen crano U=30
B?

28. Barapes ranpBannyeckux smeMeHToB ¢ DJIC 15 B u BHyTpeHHHM comnpoTuBieHHeM 5 Om
3aMKHYTa MPOBOIHUKOM, uMeromuM conpoTusienue 10 Om. K 3axxumam Gatapen moakiItoueH
KOHJIEHCAaTOp eMKOCThIO 1 MK(. Onpenenute 3apsia KOHACHCATOPA.

29. B cxeme Ha pUCYHKE COMTPOTUBIICHHE PE3UCTOPA U MOTHOE

conpoTuBiieHne peocrara paBHbl R, 3J[C Garapeliku paBHa E, ,

eé BHYTpeHHee comnpoTuBieHne HuutoxkHo (r=0). Kak Bemyr ! o IR
ce0st (yBenMuuBaOTCH, YMEHBIIAIOTCS, OCTaroTCA
MOCTOSIHHBIMM) TIOKa3aHUs WJEAIBHOTO BOJBTMETpa TMpU
MEepEeMENICHIN JBMYKKA peocTaTa W3 KpaWHEro BEpPXHEro B
KpaliHee HIDKHee moJjiokeHre? OTBeT MOsACHHUTE, YKa3as,
Kakue (pu3nueckre 3aKOHOMEPHOCTH Bbl Mcnosib3oBain Ass
00BSICHEHUS.

30.CormpoTHBIIEHUS BCEX PE3UCTOPOB B IIETIH, CXeMa KOTOPOI
n300paxeHa Ha puUC., OAMHAKOBHI M paBHRI R = 15 Owm.
Haiinute conpoTuBieHue nenu Mexay Toukamu 4 u B mocie
TOT0, KaK ObLI yanéH NpOBOJAHUK, COSAUHSBIINNA TOUKH O U
o".

36. BonbraMnepHble XapakTepUCTUKH ra3oBbIX jamn JI1, JI2
u JI3 npu gocTaTOYHO OOJBIIMX TOKAX XOPOIIO OMHUCHIBAIOTCS

JI2
[@2 iy
KBaJIpaTHYHBIMU 3aBUCUMOCTIMH Ui = al?, Uz = 3al?, Uz = > SO
13

6al’, raec— HeKOTOpas W3BECTHAs pasMepHas KOHCTaHTa.
Jlamnsr JI2 u JI3 coenunmnm mapamiensHo, a jgammy JI1—
nociuenoBareikHo ¢ HEUMH  (cM.  puc.). Omnpenenure
3aBUCHUMOCTDb HANpsDKEHUS OT CHUJIBl TOKA, TEKYIIEro d4epes
TaKOM y4acTOK LI€NH, €CJIM TOKU 4epe3 JIaMIlbl TaKOBBI, YTO
BBITOJIHAIOTCS BbIILIEYKA3aHHbIE KBAIPATUUHbIE 3aBUCUMOCTH.

o
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37. Ha pucyHKe mpecTaBieH y4acTOK AJICKTPUICCKOM IICTIH. fy=dCu  Fr=2Cu
KakoBo OTHOIIICHUE KOJINYECTB TermnoTeIQ1/Q2, |_|
BbIIETIMBIINXCS Ha pe3uctopax Rz u Rz 3a oxaHo u TO ke

Bpemsi? OKpyIJIUTE 10 AECATHIX. |_l

fz=3C0m  FRa=40wm

38.YuacTok 1enu, cxemMa KoToporo u3o0pakeHa Ha PUCYHKE,

cocTouT U3 Tpéx pezucropoB. ConpoTusieHue pesucropa Ri

paBHO 7 OM, conpoTHBJICHHE pe3nucTopa Rz, B 2 paza MeHbIIIE R, Ry Ry
COINPOTUBIIEHUSI pe3ucTopa Ri, a CONpPOTUBIIEHUE pE3UCTOPA .
Rs B 2 pa3za menbie conpoTusieHus Rz, Uemy paBHO oOiee
COIPOTUBIIEHUE 3TOT0 yYacTKa enu?

39.0nekTpuueckas IeMb COCTOUT W3 JABYX OJUHAKOBBIX n 5 1O
BOJILTMETPOB M JIBYX amrepmeTpoB. Mix mokaszanus U = 10 0——:———@—
B, U =10,5B, I1 = 50 MA, |2 = 70 MA COOTBETCTBEHHO.
Omnpezenute conpotusienue pesucropa R. (Iomyuute mns O

R o6mytro anredpandeckyro Gopmyiy.) )

n

=/

40. MmeroTcs MCTOYHHMK TOKa HampsbkeHueMm 6 B, peocrat comportuBinenuem 30 OM  u 1Be
JAMIIOYKH, Ha KOTOphIX HamucaHo: 3,5 B, 0,35 A u 2,5 B, 0,5 A. Kak cobOpatp 1enb, 4ToObI
JaMIOYKY paboTanu B HOPMAJIbHOM pexume?
41. DnexTpoABUraTenb MOJIBEMHOr0 KpaHa padoraeT noja HanpsbkeHueM 380 B, mpu atom cuina
ToKa B ero ooMoTke paBHa 20 A Kakos KII/] ycranoBku, eciu rpy3 Maccoii 1 T KpaH MOJAHUMAET
Ha BbIcOTy 19 M 3a 50 c?
42. DNeKTpOKUIATHIBHUK CO crnHpaibio comporuBieHueM K=160 Om momectunu B cocyn,
conepkanuii Boxy maccoit 0,5 kr npu 20°C, u BriIroumiu B ceth Hanpspkeruem 220 B. Kakas
Macca Boabl BRIKUIIHT 3a 20 muH, ecin K11 kunsaruisauka 80%?

11 knacc
1. Konona aBroMoOwWIeil NBWXeTCs Mo Imocce co ckopocteio 90 km/u. Jlnmua | xaxmoro
aBTomobOmisg paBHa 10 M. Ha peOpucrom yyacTke mocce aBTOMOOMIN ABUXKYTCS CO CKOPOCTBIO
15 km/u. KakuMm 1oymkeH ObITh MUHUMAJIbHBIA UHTEpBaT AX MEXIy aBTOMOOMIISIMH, YTOOBI OHU
HE CTAJIKUBAJIMCh IIPU BbE3/l€ Ha peOpUCThI ydyacTok mocce? OTBET NMpeCTaBbTe B €AMHUIIAX
CH.
2. ABTOMOOWITE 3a BpeMs t HaOpai ckopocTh V | cpa3y craj TOpMO3uTh. HalTH mpoiiieHHbIH 10
OCTaHOBKH ITyTb, €CJIM IIPH TOPMOKEHUU YCKOPEHHUE BJIBOE OOJIbIIIE, YeM MTPH pa3roHe?
3. BpomreHHoe Temo MpOJIETENI0 MUMO TOYKM A BBEpX, a 4epe3 BpeMs ti MHMO Hee BHH3.
Hackounbko Belle Toukn A HaxoauTcs Todka B, eciim BpeMs npojieta MUMO HEE€ ¥ BHU3 PaHO to.
YckopeHue cBOOOAHOIO naneHus g.
4. Yactuna HauyMHAeT IBW)KEHUE W3 Hayajla KOOpIUHAT.
['paduk 3aBUCUMOCTH CKOPOCTH OT BPEMEHM IPHUBEACH Ha
pucyHke. Halinute Bpems, 4yepe3 KOTOpPOE YacTUIa BEPHETCA b
B HA4aJI0 KOOPJIMHAT.

:x,\ 1
S

5. Baron, maccoii 301, ABIXKyLIHIiCS cO CKOPOCTHIO 1,5M/C MO TOPU30HTAIBHON MOBEPXHOCTH,
ABTOMATUYECKM Ha XOJy CLEIUISIETCd C HEMOJBM)XHBIM BaroHoMm wmaccod 201. C kakoi
CKOPOCTBIO ABUKETCS clenka?

6. B pesynbrare B3phIBa KaMEeHb pa3pbIBACTCS HA TPU YacTH. J[Ba Kycka JIETAT TOJ MPSMBIM
YIJIOM APYT K APYTY: KyCOK Maccoil 1Kr co ckopocTbio 12M/c, KyCOK Maccoi 2 KI' cO CKOPOCThIO
8 M/c. Tpetuit Kycok oTyieTaeT co ckopocThio 40 M/c. KakoBa ero Macca v B KaKOM HampaBJICHUN

OH JIETUT?
45



7. C nmoaku maccoit 150 Kr, ABMXKYIIENUCS CO CKOPOCTHIO 2 M/C, MPhITaeT MaJIbUYuK Maccoit 50 kr,
JIBUTasiCb B TOPU30HTAJIbHOM HampaBieHuH. Kakoil cTaHeT CKOpPOCTh JIOAKU IOCJE MPbDKKA
MaJIbuMKa, €CJIM OH MPBITHET C KOPMBI CO CKOPOCTHIO 4 M/c?

8.B arrpakimone 4enoBek Maccoil 60 Kr ABIKETCS Ha TENEKKE IO pelbcaM U COBEPINACT
«MEpTBYIO METJIIO» B BEPTUKAIBHOM IJIOCKOCTU IO KPYTOBOH TPACKTOPUH pPaguycoM 25 M.
KaxoBa cuna naBiieHus: yeioBeKa Ha CHUJCHHUE TEJEKKHU IPU CKOPOCTH IMPOXOXKAECHUS HIKHEN
Touku 10 M/c? YcKopeHHe CBOGOIHOTO MaieHNs TIPHHATH paBHBIM 10 M/c2.

9. TeHHUCHBII MY OPOCAIOT MO/ YIJIOM @ K TOPU30HTY C HaYaJIbHON CKOPOCThI0 Vo B CTOPOHY
U/IeaTbHO TIIaIKO CTEHBI, paccTosiHUE 10 KoTopoi L. Ha kakoM paccTosiHum oT Mecta OpocaHus
ynajnét mMsa?

10. Ha peruare maccoii 3m BHCAT ABE JbAWHKU (cM.puc ). Touka OMOpHI JENUT phlyar B
cooTHomeHuu 1:2. K KopoTKomy miiedy pbluara MojiBeiieHa JibJAMHKa Maccor 4m

1. Kakyro maccy AoiKHa UMETh JIbJIMHKA, MOABEIICHHAs K JJTMHHOMY IUIedy, 4TOObI cucTema
HaxoAuiack B paBHoBecuu? 2. JIbIUHKM OJHOBPEMEHHO Haudajiu HarpeBaTb. Bo cKoJbKO pa3
JOJDKHBI  OTIIMYAThCS MOIIMHOCTH TMOABOJAMMOIO K JIBJAMHKAM TeIjia, 4YTOOBl paBHOBECHE

COXpaHI/IHOCB? .HBI[I/IHKI/I HaxXoIATCA IIPU TEMIICPATYPC IIJIaBJICHUS.
J3m

1  § *. X X  § 1

[*] 4m * m,[‘j

11. Ha 3emute eXHT GPEBHO, TOPILI GpEBHA NMEIOT pasHEle quameTpsl. O6bem OpesHa = 0,2 M2,
cpenHsis TIOTHOCTE 450 kr/M°. UTOGBI MOJHSTH OIMH Kpaii OpeBHa HeoOxoauma cwia Fi = 350
H. Haiitu cuny F2, koTopyto HEOOXOAMMO MPUIIOKUTE, YTOOBI IPUTIOIHATE BTOPOM Kpa.

12. Cocyn B dpopme kyOa ¢ pedpom 1 am Ha 2/3 3amonHeH Ipa0M, nMetoniuM temmeparypy 0 °C.
Tyna OeicTpo AonuaM BoAy, uMerolyto Temieparypy +100 °C, u cocyn okazaics 3anoJHEHHbIM
noepxy. Cuutas, 4To TEIUVIOOOMEH C OKpYXKaloLlell cpenoi OTCYTCTBYET M 4YTO JIEJ He
BCIUIBIBAET, OMPEAEIUTE, BECh JIH JIEJl pacTaeT U Ha CKOJIbKO OIYCTHUTCSI YPOBEHb BOJIbI B COCY/IE
K TOMY BPEMEHH, KOI'Jla CUCTEMA MPUJET B COCTOSIHUE TEIJIOBOrO paBHOBecHs. I110THOCTH BO/IbI
v aeaa 1000 kr/m® u 900 kr/m® COOTBETCTBEHHO, YJIE€JIbHbIE TEIUIOEMKOCTH BOJABI U Jibja 4200
JLx/(kr x °C) u 2100 Ix/(kr X °C) COOTBETCTBEHHO, y/elbHasl TEIUIOTa IJIaBJIeHUs jbjaa 335
K JK/KT.

13. IIpormecc 1-2 ¢ wpeanpbHBIM Ta30M, H300pKEHHBI Ha P—V-
nuarpamme, umeet Bua npsimoit auHuE P(V), coeauHsIomei 1Be
touku (1 m 2), nexamme Ha ogHOW mM3oTepme. Bo ckompko paz  np, .
MaKkCHUMajbHas TeMmrepaTypa Im B 3TOM IpOIECCE IMPEBHIINIAET
temneparypy To Ha wusorepme? Ilapamerpsr Towexk 1 u 2
(maBneHus 1 00BEMBI) IPUBECHBI HA PUCYHKE, N = 3. pot

O v Vv ay I

14. Tlnockoe AUANEKTpPUUECKOE KOIBIO0 paaumycoM R = 1 m 3apspkeno 3apsiiom ( = 1 vK,
PaBHOMEPHO pacCTpeNe€HHbIM O MNEPUMETPY KoJbla. B HEKOTOpbI MOMEHT M3 KOJIblia
VAQUISIOT MaJICHbKUN 3apsOKeHHBIM Kycouek muHOM RA¢, rme Ad = 0,05 pag— yron, mox
KOTOPBIM BHUJIEH 3TOT KyCOYEK M3 LIEHTPA KOJIbLIa, TPUUEM paclpeiesieHue OCTAIbHBIX 3aps0B
[0 KOJIbLy He MeHserca. Ha CKoJbKO mociie 3TOro M3MEHUTCS 10 MOJIYJIK0 HANPSKEHHOCTh
AJIIEKTPUUECKOTO OJI B LIEHTPE KOJbIa?

15. bartapess u3 4eTHIpEX KOHIAEHCATOPOB ANEKTPOEMKOCThIO C1 =

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

noctostHHOTO ToKa ¢ DJIC E u BHYTpEHHUM COIPOTHUBJICHHEM I(CM.

C, C
pucyHok). Onpenenure sHepruto KouaeHcaropa Ci. ._I I_‘_I I;.

| f I
|
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16. JIBa miiockux KOHJIEHcaTopa, eMKOCThI0 C KaXIblid, COCIUHIIIN MapaieibHo. B oauH u3
HUX BCTABUJIM OUIJICKTPUYCCKYIO IUIACTHUHY C IMPOHUIACMOCTBIO €, 3alIOJIHUBINYIO BCCh O6’beM
KoH/ieHcaTtopa. Kakoil eMKOCTH M KaKk HE0OXOJUMO MOAKIIOYUTHh TPETUH KOHACHCATOP, YTOOBI
€MKOCTb CUCTEMBI cTana paBHou 3C?

17. HaiiTu eMKOCTh CHCTEMBI KOHJICHCATOPOB, H300pa)KCHHOM Ha PUCYHKE.

18. Ilo mpsmMonuHEWHOMY TPOBOAHHMKY JuHOW 1 M Teu€r Tok |. Haiitm BenmumHy BekTopa
MarHuTHOM MHAYKIMU B Ha paccTosHuM 1 ¢M.OT ero cepeuHBbI.

19. Camonér, ¢ pa3MaxoMm KpbUIbeB L, JETHT Ha OJHOW M TOW K€ BBICOTE CO CKOPOCTHIO V,
BeptukanbHasi coctaBismonias BEKTOpa MAarHMUTHOM HMHAYKUMM paBHa B. Hailitu pasnocts
MOTEHILIMAJIOB MEX 1y KOHIIaMH KPbUIbEB.

20. TImockocTh MPOBOJIOYHOM PaMKH IUIOMIAABI0 S, pacnolio’keHa MEepHeHANKYISIPHO BEKTOPY
MarHuTHOM MHIYKIMH, BEIMYMHA KOTOPOro paBHa B. HailTu BenmnuuHy 351eKTpUYECKOro 3apsja,
TIPOIIE/INIEr0 Yepe3 CeueHHe PaMKH TIpH eé moBopoTe Ha yron 90°,

21.Mexmy 1ByMsT TOYEYHBIMH  3apsOHKCHHBIMH — TEIaMH  CHJIA  AJIEKTPOCTATHYECKOTO
B3auMmozeiicTBus pasHa 12 MH. Ecnu 3apsig ogHoro tena yBenuuuth B 3 pasa, a 3apsia Apyroro
TeJa YMEHbIIUTH B 4 pa3a U pacCTOSHUE MEXKIY TeJlaMU YMEHBUIUTH B 2 pa3a, TO KakoBa Oyner
cuJjia B3aUMOJICHCTBUS MEXK]y TEJIaMU.

22.Ha pucynke npuBeaéH rpaduK 3aBHCHUMOCTH TOKa OT I w4
BpeMeHu. Onpeaenuts D/IC MHAYKINMK B UHTEPBAJIE BPEMEHU S Y N A S
ot 15 1o 20 c.

20 -

0 3o 13 W ote
23.IIpsimonuHENRHBIH TPOBOIHUK JUIMHOW 0.5 M, Mo KoTopoMy TeuéT TOK 6 A, HaxoIuTcs B
OJIHOPOJIHOM MarHUTHOM mnojie. Moaynp Bekropa MarHuTHOM mHaykuuu 0.2 T, mpoBomHHMK
pacnonoxed nof yriiom 30 rpan. k B.KakoBa cuna, neiictByroimas Ha IpOBOJHUK?

24. HampaBieHue CKOpOCTH NPOTOHA P, BIETEBIIETO B 3a30p MEXIY m
s

MOJIFOCAMU  MarHuTa, MNepHeHIUuKYIsIpHO BekTopy B (cm. puc.). Kyna
HarpasieHa JleiictByromias cuiia Jlopenna?

=
L]

B
N
25. OTpMUIATENbHBIN 3apsA] HAXOAUTCS B TOJE JBYX HETOIBMKHBIX >y
3apsOB  TIOJIOXKUTENBLHOIO W oTpuuarensHoro (cM. puc.). Kyna h
HAIPABIIEHO OTHOCUTEJLHO PUCYHKA YCKOPEHUE —if
3apsiaa? [ -
+

26. KakoBa pa6ora cwibl Jlopenna B 1 H, neiicTByromeii Ha 3J€KTPOH, JIBUTAOIIHICS 10 JIyTe
muHOoH 1 M?

27.J]IBa METaUIMYECKUX CTEPKHS  PACIONIOKEHBI BEPTHKAIBHO W 3aMKHYTHI  BBEPXY
npoBOAHUKOM. [0 3TUM cTepkHAM Oe3 TpeHHUS M HapYIICHHs] KOHTAKTa CKOJB3UT MEpPEeMbIUKa
nmuaor 0,5 cM m maccort 1 1. Bes cuctemMa HaxoguTcs B OAHOPOJHOM MAarHUTHOM IOJIE C
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uaayknuen 0,01 T, nepneHauKyJISpHON TUIOCKOCTH PaMKU. Y CTAHOBUBIIASCS CKOPOCTh 1 M/cC.
Haiitu conmpoTHUBIIeHHE IEPEMBIUKHU.

28.B kosebaTenbHOM KOHTYpE 3aBUCUMOCTh CHIIBI TOKa OT BPEMEHH OIMCBHIBACTCS YPABHEHHUEM 1
= 0,06sin10° mt. OmpenenuTh 4YaCTOTYy >JIEKTPOMATHMTHBIX KONEOAHMH M HMHIYyKTHBHOCTH
KaTyIIKM, €CJIM MaKCHMaJIbHasl SHeprust MarHuTHoro most 1,810 4 JIxk.

29. Hampspkenue Ha OOKJIagkax KOHJEHcAaTopa B KoJeOAaTeNTbHOM KOHTYpPE H3MEHSeTCs I10
3akoHy U = 50co0s10*nt. EMkocTs kKoHmencatopa 0,9 mMx®. HaiiTh MHIYKTHBHOCTH KOHTYpa H
3aKOH U3MEHEHHUSI CO BPEMEHEM CHJIbI TOKA B LIETH.

30.3apsg Ha 0OKIagKax KOHAEHCATOpa KoJeOAaTeNbHOTrO KOHTYpa M3MEHSETCS MO 3aKOHY ( =
3-10 ~ 7 cos800xt. MumyktuBHOCT, KOHTYpa 2 I'n. IIpeHe6perasi akTHBHBIM CONPOTUBJICHUEM,
HAlTH AJIEKTPOEMKOCTh KOHJAEHCATOpAa U MAaKCHUMAalIbHbIE 3HAYEHUS SHEPTUU AJIEKTPUUYECKOTO
10JIs1 KOHAEHCATOpa U MarHUTHOTO I0JIs KATYIIKH UHyKTUBHOCTH.

31.Hampsbkenne Ha oOKIagkax KOHJEHcCATOpa B KoJieOaTeIbHOM

KOHType MeHseTcs Ho 3akoHy u = 100cos10%zt. DiexkTpoeMkocTh

koHzeHncaropa 0,9 Mmx® (puc. 49). HaiiTu HHIYKTHBHOCTh KOHTYpa L

Y MaKCUMaJIbHOE 3HaYEHHUE YHEPIUU MATHUTHOIO MOJISl KATYILKH.

32. B xonebaTenbHOM KOHTYPE HHIYKTUBHOCTh KaTymku L = 2,5 .
MI'H, a emkxoctu koHaeHcatopoB C1= 2,0 Mx®D, C; = 3,0 MkD.
Konnencaropsl 3apsaunu g0 HanpsbkeHuss U= 180 B u
samkHynH k04 K (puc. 5). Onpeznenure nepuon T cOGCTBEHHBIX (v —— —
KoJIeOaHWH W AaMIUIUTYy/JHOE 3HAaYeHHWe CHIbl ToKa lo uepes
KaTylmKy. AKTHBHOE CONPOTHUBICHHE KOHTypa IpEeHEeOpeKUMO L
Maiio.
33. KonebaTenbHblii KOHTYp COCTOMT M3 KAaTyIIKH HHAYKTHBHOCTEIO L = 6 * 10°TH u
KoHAeHcatopa eMmkocteto C = 15 Mmx®. MakcumanbHas pa3HOCTb IOTEHIMAIOB Ha
koHzeHcarope Um = 200 B. Uemy paBHa cuiia TOKa 1 B KOHTYpe, KOIJla pa3HOCTh MOTEHLUAIOB
Ha KOHJIEHCAaTOpe YMeHbIIMIack B n = 2 pa3a? [lorepsimu sHepruu npeHeOpeys.

34. KonzneHcatop M KarylIka MHIYKTUBHOCTH IIOCIEI0BATEIbHO MOAKIIOYEHBI K HCTOYHHUKY
nepeMeHHoro HampsbkeHus. Yacrory konebanuit yBenmnuuBatoT or 50 I'm mo 80 I'm. Kax
U3MEHUTCS 3HaUeHUE aMIUIUTYy1HOTO Toka? Pe3oHaHcHast yactoTa Konebanuit pasHa 70 I'm.

35. Tpanchopmarop monmkaer Hanpspkerne ot 660 B go 110 B. Bo Bropuunoit oomotke 180
BUTKOB. CKOJIbKO BUTKOB COJIEPKUTCSI B €ro MepBUYHOM 00MoTKe? Omnpenenute KodpUIMEHT
TpaHchopmaInu.

36. KoneOGaTenbHBIE KOHTYp COCTOMT M3 KOHJEHcaTopa eMKocThio 1,2 H® M KaTyumku
MHAYKTUBHOCTBIO SMKI'H u comportuBieHuem 0,5 Om. Kakyro MOIIHOCTH AOMKEH MOTPEOISATH
KOHTYp, 4TOObI B HEM IOJJIEP)KUBAINCh He3aTyXalollie TapMOHUYECKHE KoJeOaHus ¢
HanpspKeHUueM Ha KoHaeHcarope 10 B?

37.KakoBa [MHa BOJIHBI 3JEKTPOMAarHUTHOTO H3JIy4EHHUS KOJIeOAaTeNbHOTO KOHTYpa, €CIU
KOHJIEHCATOp UMeEeT eMKOCTh 2 M, CKOPOCTh U3MEHEHUS CUJIBI TOKA B KAaTYLIKE HHAYKTUBHOCTH
paBHa 4 A/c, a Boznukarorias DJ]C unaykiun coctasiser 0,04 B.

38. I'py3 maccoii 0,4 Kr, moJABEIICHHBIM Ha MpyXuHE *X)ecTkocthio 40 H/M, copepmaer
rapMOHUYECKHE He3aTyxaroIlue Kojiebanus. B HauanbHbII MOMEHT BPEMEHHU I'py3 HAXOJIUTCS Ha
paccTosITHUM 2 CM OT TIOJNOKeHHsSI paBHOBecuss o obOmamaer sHepruen 0,5 JIx. Hamucats
ypaBHEHHE TapMOHMYECKHX KojeOaHWil Ipy3a M 3aKOH M3MEHEHHUsS BO3BpALIAIONICH CHIIBI OT
BpeMeHnu. Halitu HauOosblliee 3HA4YE€HHWE BO3Bpallarolieil Cwiibl W ee 3HaueHue dyepe3 0,2
nepuoza.

39. Haiftu monokeHue m300pakeHUs] 00BEKTA, PACIIONIOKEHHOTO Ha PAcCTOSHUH 4 CM OT
NepeJHEN IOBEPXHOCTH IUIOCKOMAPAJUIENbHON CTEKISHHOM IUIACTUHKM TOJIIMHOM 1 cMm,
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nocepeOpeHHON C 3aJHel CTOPOHBI, CUMTasA, YTO IOKa3aTeib MPEJOMJICHUS IUIACTUHKU PaBEH
1,5. N300paskeHne paccMaTpuBaeTCs NEPIEHANKYISAPHO K TOBEPXHOCTH IJIACTUHKU

40. Jlyu cBera magaer noja yrjaoM 45° Ha IUIOCKONAPAJUIEIbHYIO CTEKISHHYIO IJIACTUHKY.
Haueptuth X071 JIydeil: OTpaXE€HHBIX, IIPEIIOMIICHHBIX U BBIXOIAIIMX U3 IUIACTUHKUA. Haltu yrom,
I0J KaKUM BBIXOJUT JIy4 U3 IUIACTUHKH, U €r0 CMELCHHE, €ClIU ToNIMHA acTuHku 10 cm (N =
1,5).

41. Haiitu 4ncno n300paxxeHUi n TOYEYHOTO MCTOYHHUKA CBETA, MOJYUYEHHBIX B JBYX IUIOCKHX
3epkajiax, oopasyromux apyr ¢ apyrom yrou 60°. [Toctpouts Bce N300pakeHHsI, €CITU UCTOYHUK
HaXOJUTCs Ha OUCCEKTpHUCE yIJa.

42. Tlpeamer BbicoTOH 20 CM pacmoiOXeH MNEPIeHANKYISIPHO TJIaBHOM ONTHYECKOW OCH
pacceuBaroIiel JIMH3bI ¢ GOKYyCHBIM paccTtosinueM 40 cMm. Paccrosiaue ot mpeamera 10 auH3b1 10
cMm. OxapakrepusyiiTe H300pakeHHe MpeaMmera B JiMH3e. HaiinmuTe paccTosHME OT JMH3BI 10
n300pakeHusI IpeIMeTa U BBICOTY N300pakeHusl.

43.CBeT OT MPOEKUMOHHOTO (OHAPSI, MPOWIA Yepe3 CHHEE CTEKIIO, Majall Ha KapTOH C JIByMs
MaJICHBKUMH OTBEPCTUSMHM M JlaJlee HampaBsuicd Ha JKpaH. PaccrosHue Mexny
UHTEp(PEPEHIIMOHHBIMY TI0JI0caMu Ha 3kpaHe 0,8 MM; paccTOsIHME MEXIy OTBEPCTHSIMH | MM;
paccTosiHue OT OTBEPCTHM 10 9kpaHa 1,7 M. HaliTu [y1MHY CBETOBOM BOJIHBI.

44 B ycranoBke lOHra paccrosinie Mexay 1mensiMu 1,5 MM, a 3KpaH pacrosaokeH Ha pacCTOSSHUU
2 M ot meneit. OnpenenuTs pacCTOSHUE MEXIY WHTep(EepEeHIIMOHHBIMU T0J0CAaMH Ha JKpaHe,
€CJIM IJTMHAa MOHOXPOMATHYECKOTO cBeTa 670 HM.

45.]IBa KOrepeHTHbIX MCTOYHUKA HUCIYCKAaI0T MOHOXPOMAaTUYECKUH CBET C JJIMHOW BoJHbI 0,6
MKM. OrmnpenenuTb, Ha KaKOM PacCTOSHUU OT TOYKH, PACIIOJIOKEHHON Ha 3KpaHEe Ha PaBHOM
pacCTOSHUU OT HCTOYHUKOB, OyJeT NepBbli MAaKCUMyM OCBELIEHHOCTHU. DKpaH yAajeH OT
MCTOYHUKOB Ha 3 M, paccTOsSIHUE MEX]ly UCcTOUHUKaMHU 0,5 MM.
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HNPUJIOXEHHUE A
JUisi oueHkH ypOBHsS 3HaHUM ywanmxcs ucnoiszyercs POJY, koropas
OCHOBBIBA€TCA Ha BBEACHUM KOA(DPHUIMEHTOB CIOKHOCTH U 3HAYUMOCTH. Jliis

KOKIO0M TeMbl TPHUCBOCH Kod(duimeHT cinoxaoctd — Kg;, # K0dPUIMEeHT
3HAYUMOCTHU — Ky, UIMEIOIIHE CIIeTyIONINE 3HAUYCHUS:
Kcn K3H
1 — o4eHb JIeTKHii; 1- 3HaYUMOCTH MEX]Ty TEMaMHU;
2 — JIETKWH; 2— 3HAYMMOCTH MEXKIY pa3zciiaMu;
3 — cpeaHel CI0XKHOCTH, 3—-BHYTPUKYpPCOBas (kmacc)
4 — BBICOKOM CIIO)KHOCTH; 3HAYUMOCTb;
5 — 04YeHb BBICOKOU CIIOXKHOCTH 4 — BHYTpUTIPEIMETHAS 3HAYUMOCTb;

5- MCKIIPEAMETHAA 3HAUYUMOCTD
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