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1. MecTto nucuuniauebl B crpykrype OOII
Huctunmuaa b1.B.02.03«3amaun EI'D mo ¢u3uke MOBBIMICHHOW TPYAHOCTH» OTHOCHTCS K
JUCLHUIUIMHAM YacTH, (OPMHUPYEMOIl ydYaCTHHKaMu O0pa3oBaTelbHBIX OTHOHIeHUWH. OHa
nzyyaerca B10 cemecTpe M 3aBepliaeT METOAMYECKMH OJIOK MOATOTOBKM OakajaBpa IIO
Hanpasienuto 44.03.05 Ilenarornueckoe odpazoBanue (Pusuka. Mupopmaruka).

IIpy wu3ydyeHUM JaHHOM JAUCUUIUIMHBI HEOOXOAMMBI KOMIIETEHLIMH CTYIEHTOB,
c(OpMHPOBAHHBIE NIPU M3YYCHHH HIKOJIBHOTO Kypca (M3MKH, a TaKXKe TAKUX JUCIHUIUIMH, Kak
«O061mas u 3KcrnepuMeHTanbHast pusznka», «CoBpeMeHHbIe MeTobl 00ydeHus duzuke», «Teopus
U Meronuka oOyueHus ¢Qusuke», «lIpakTUKyM 1O pemeHuto (U3NYECKUX 33739y,
«Onumnuaanele 3axaun no ¢usuke» u ap. Kypc nocrpoen Tak, yToObl yriiyOuTh M pacIIUpUTh
o0beM 3HAHMH, CBSA3aHHBIX C NPUMEHEHHEM [EJAAarOTHYECKUX TEXHOJOTUH OOydeHHs
HIKOJIbHUKOB PELICHUIO 3a/1a4 MOBBILIEHHON CIOXKHOCTH MO (U3UKE U YCIEIIHO MX I'OTOBUTH K
BBINOJIHEHMIO 3aaHuil EI'D.

M3yuenne Kypca OCHOBAHO Ha TPAJMLIMOHHBIX METOAAX BBICHIEH UIKOJBI, TECHOM
B3aMMOCBSI3M CO CMEXHBIMH KypCaMH.

2. HnaﬂnpyeMbIe PE3YyIbTATBI oﬁyqe}mﬂ o TMCIHUIIJIMHE

Komnerennusa

WNHaukaTopsl JOCTHKEHUS

MK-6.

UCTIOJIb30BATh
3HAHHA B  MPEAMETHOM
obnactu  (¢pu3uka) B
npouecce (HOpMHUPOBAHUS
HpeI[MCTHOf/'I KOMIICTCHIIN
o0ydJarommxcsi B paMKax

CnocobeH
Hay4YHBIC

3HaTBh: COBPEMEHHOE COCTOSHME M IEPCHEKTUBBI pPa3BUTHSA
¢u3MKM Kak yuyeOHOW JAMCLUMIUIMHBI, HAaIlpaBJICHUS pPa3BUTHSL
HIKOJBHOTO (pU3MUECKOro 00pa30BaHMsl, TEOPETHUECKUE OCHOBBI
oOyueHust (puU3HMKe, NPUHLIUIBI TOCTPOCHHUS METOIMYECKON
cucteMbl 00yueHHs (pU3KKe, OCHOBHBIE IMHUH HIKOJIBHOIO Kypca
Gu3MKK, UX CTPYKTYpPY, COAEpKaHUE U POJb, OSTallbl
dbopmupoBaHus (GU3NYECKUX MOHATHH, METOAMUYECKUE MOAXO/IbI

K M3YYEHHIO OCHOBHBIX T€M IIKOJIBHOTO Kypca GU3NKH;

YMeTb: aHanM3UpoOBaTh M HHTEPIPETHPOBATH COZAEpIKaHUE
¢u3nuyeckux  TOHATUH, TeopeM, 3ajgad, pa3pabaThiBaTh
(dparMeHThl  YpOKOB,  OpPraHHM30BBIBaTH  00pa30BaTENIbHBIN
npouecc oOyueHuss (uU3MKE, KOHCTPYHpPOBAThb METOIUKY
BBEJICHUS TIOHATHUH, U3yUeHHsI TEOPEM, PELICHUs 3aay;
Bianers: OCHOBHBIMH NPHEMaMH OpPTaHHM3AIUU JESTEITHLHOCTH
IIKOJBHUKOB M0 HM3y4eHHIO (M3MKH, HABBIKAMU pa3pabOTKU
METOJAMKH W3yYeHHS YacCTHBIX BOIPOCOB OOYYEHHUs (PHU3HKH,
UCCIIE/IOBAaTEIbCKUMH ~ METOlaMH B MPO(eCcCHOHANBHOI
JIeSITEJIbHOCTH.

peanuzanuu OCHOBHOU
0011eo0pa3oBaTeIbHOM
[IPOTPaMMBI

3. Conep:xkaHue THCHUTLIUHBI
1. OcHoBHBIe moaxoAbl K Ppa3padoTke M oOHeHWBaHuI0O pesyabtatoB EID mo
¢pu3uke.OCHOBHBIE TIOAXOABI K pa3pabOTKe W OIEHUBAHUIO PE3yabTaToB BhIMoiHeHus KM
EI'D no ¢usuke. Ctpykrypa KM no ¢uzuke. Oco6eHHOCTH 3a/1aHUil IEPBON U BTOPOH yacten
KUM.

OcHoBable moaxobl k paspadotke KUM EI'D no ¢usuke. Ctpykrypa KM no duzuxe.
OcHoBHble pe3ynabTaThl EI'D mo ¢usuke 3a nponuibiii roa. Ponb 3amaHuii OTKPHITOTO THUTIA B
cucreme EI'D. Cucrema orieHMBaHMs 3a1aHUN C OTKPBITHIM 0TBETOM B EI'D
2. Pemenue 3a1a4 mo MexXaHHKe. AJTOPUTM PEIICHUS] W TIOJrOTOBKA K BBITIOJHEHUIO 33aHUH
1o pazaeny «MexaHuka»

dopmupoBaHue o0mux npuéMoB noAroToBku kK EI'D B pa3aene «MexaHuka.

Kunemaruka. 3axkoHbl HprooroHa. Bunael cun B mexanuke. CraTuka, TuUOapo- H
a’pocraTuka. MexaHuueckas pa0oTa M 9SHeprus. 3aKOHbl COXPaHEHUS B MEXaHUKE.
Mexanuueckue KojaeOaHus U BOJTHBI.



3. Pemenue 3amau mo MoJeKyJSpHOI ¢u3uKe. AJrOpUTM pELICHUS U IOATOTOBKA K
BBINOJIHEHUIO 3a/1aHui 110 pa3aeny «ModekynspHas GU3NKa U TEPMOAMHAMUKA.
MounekynsipHoe cTpoeHue BellecTBa. ['a3oBble 3aKoHbl. HachlllleHHbIE U HEHACBILLIEHHBIE
napsl. ArperaTHsle IPEeBpalicHMs] BEIECTBA. TepMOIMHAMUKA UICAIBHOTO ra3a.
4. Pemienue 3aga4 no 3JIeKTPOAMHAMMKeE. AJTOPUTM peElIeHHs 3a4ad U IOATOTOBKA K
BBITIOJTHEHUIO 33JaHUH 110 pa3fenny «DJIEeKTPOIUHAMUKA»
DNEeKTPOCTaTUKA. 3aKOHBI IOCTOSIHHOT'O TOKA. DJIEKTPUYECKUI TOK B pa3IM4HbIX Cpefax.
MarunutHoe nose. DIeKTpOMarHuTHasE UHIYKIUs. DJIEKTPOMarHUTHbIE KOJICOaHUS U BOJIHBI.
5. Pemienne 3aga4 mo onrTHke. AJITOPUTM pEUIEHMs 3aJad M IOJATOTOBKA K BBIIOJIHEHHIO
3aJaHui 1o pasnueny «OnTuka»
CaeroBrle BonHbL. udpakus ceera. Untepdepenuus csera. ['eomeTpuueckas onTuka.
DIEMEHTHI CIENUAIBHON TEOPUU OTHOCUTEIBHOCTH. M31IydeHne U CIeKTpBI.
6. Pemenue 3agay mo KBaHTOBOW (u3MKe. ANTOPUTM pEUICHHS 3a/7a4 M MOJArOTOBKA K
BBINOJIHEHUIO 3a/1aHui 110 pa3zeny «KBaHToBas U GU3MKa».
®doroaddexr. CtpoeHue aroma. 3aKOH paJHOaKTHBHOTO paciaja. DIIeMEHTaPHBIC YaCTHIIBL.

4. TeMaTH4ecKHil MJIaH

Dopmbl 3aHITUH
Ne Paznenst n Bcero npakTH- | Jabopa- caMo-
/o TEMBI 4acoB | JICKIIUU | CEMUHAPBI | YECKHUE TOPHBIC | CTOSITEIbHAS
3aHATUSA 3aHATUSA pabora
OCHOBHBIE ITOAXO0JIBI K
pa3paboTke u
OLICHUBAHUIO
1. |oH 10 0 0 2 0 8
pe3yabTaToOB
peinosinenuss KUM EI'D
1o pusuke
Pemenne 3agay no
2. & 14 0 0 6 0 8
MEXaHUKE
Pemenne 3amau 1o
3, A 14 0 0 6 0 8
MOJIEKYJISIPHOM Qu3uke
Pemenne 3amau 1o
4, A 14 0 0 6 0 8
AJIIEKTPOIMHAMUKE
Pemenne 3amau 1o
5, a 10 0 0 2 0 8
ONTHKE
Pemenne 3amau 1o
6. . 10 0 0 2 0 8
KBaHTOBOI (u3uke
HUmoezo 72 0 0 24 0 48

5. Buabl yueOHoIi 1eSTeJIbHOCTH
Jleknun
Y4eOHBIM MJIaHOM HE TPEAYCMOTPEHBI

IIpakTHyeckue 3aHATHHA

3anamuel
OcHOBHBIE OAXO0/bI K Pa3padoTKe U OLCHUBAHUIO Pe3yJIbTATOB BbinoJHeHnss KUM
EI'D no ¢pusuke.
Teopernueckne BOPOCH
1. Hasznauenne KM EI'D. JlokymenTsl, onpenenstomue coaepxxkanne KM EI'D.
OcHOBHBIE TTOJIXO/IBI K OTOOPY cojeprkanus, pazpadotke ctpykTypsl KM EI'D.
2. Crpykrypa KUM EI'D no ¢uzuke. OcobeHHOCTH 3a/1aHUi TepBO 1 BTOPON YacTeit
KHM.




3. OcHOBHBIE MOAXOABI K Pa3padOTKe U OIICHUBAHHIO PE3YJIbTATOB BhIONHEeHU KM
EI'D no ¢usuxke.

4. Wroru EI'D no ¢usuke B PO u B CmoneHckoii 00macti. MeToanyeckue BOIpOChl
MOJATrOTOBKHU YYalIuXcs K ycnemHou caade EI'D.

3aoauu u ynpasicruerus O ayoumopHou pabomaoi

1. JlepeBsiHHas majoyka IMOJBEIIEHA 3a BEPXHUN KOHEl, a HUKHHUI KOHEl] HaXOAUTCS B
Bose. PaBHOBecue HacTymaeT TOrja, Korja B BOJE HAaxXOJHWTCSA MOJOBMHA manodku. Kakosa
IUIOTHOCTD JPEBECUHBI?

2. Tlomy3aToruieHHas JIOJIKA IUIaBAaeT B MaJICHBKOM OacceifHe. Y POBEHb BOBI B JIOJKE TAKOM
ke, Kak U B OacceitHe. Kak n3meHurcs: ypoBeHb BOJBI B OacceiiHe, eciiy 3a4epiHyTh BEPO BOJIbI
B JIOJIKE U BBUIUTH €ro B 0acceifH? I 1e Teneps ypoBEHb BOABI BBIIIE B JIOJKE WIH B Oacceitne?

3. Uemy paBeH nepuoj kojiebaHHs MasTHUKA, HAXOJSIIETO B BaroHe, ABHKYIIEMCS
TOPU3OHTAIIBHO C YCKOpEHUEM a?

4.  ApeoMeTp, NOTPYXKEHHBIH B XKUAKOCTb, COBEPIIAET rapMOHUYECKHE KoJjeOaHUs C
MaJjoi aMIIuTyoi. Onpeaenuts nepuoa 3Tux koyebanuii. Macca apeomerpa 40 r, paanyc ero
Tpy6KH 2 MM, MIOTHOCTH kuaKkocTH 0,8 r/cm®. COmpoTHBIEHHEM KUAKOCTH IIpeHebpedn

3aoauu u ynpasicHerus O CaMoCmosmensvHou pabomol

1. CrexyisiHHBIN IIap YpPaBHOBEUIMBAETCS HA TOYHBIX PHIYaXHBIX BECaxX JATYHHBIMU THUPSIMH
Maccoif M1 = 170 r. BspemmBaHue NMpPOM3BOAMTCA HAa ypoBHe Mopsi mpu Temmeparype 0°C.
KakoBa macca mapa m? ['upu, kakoif Maccsl Mz NOTPeOYIOTCS [Isl YypaBHOBEUIMBAHUS 1Iapa Ha
BbICOTE N=5,5 KM, r/ie IIIOTHOCTh BO3/IyXa YMEHBIIIACTCS BABOE?

2. Bosmymmsii map o6vemom V =300 m° mapur BOmm3m nosepxHoctH 3emin. C mapa
cOpocunn Oaymiact, U IIap MOJHSUICS Ha BBICOTY, IJ€, IJIOTHOCTb BO3/1yXa BJIBOE MEHBILIE.
KakoBa macca Am Oannacrta, ecnmu o0BbeM IIapa MpU MOABEME YBETUYMIICS B IMOJITOpa pasza?
TemmepaTypy Bo3myxa cuntaiite pasHoii 0°C.

3. TlmactmaccoBblii Opycok miuaBaeT B Bojae. Kak m3MeHUTCs riiyOMHA MOTpY:KeHUsS Opycka B
BOJ1Y, €CJIU TIOBEPX BOJIbI HAIUTH CJION Maclia, MOJHOCThIO MOKPBIBAIOLINI Opycok?

4. Kak nu3MeHuTcs nepuoj koaebanuii MasTHUKA IIPpU MepeHoce ero ¢ 3emnu Ha JIyHy.

3anamue 2
Pemenust 3ama4 nmo reme « KunemaTuka»
TeopeTnIecKre BOIPOCHI
1. Anaroputm pemieHus 3agad Mo KHHEMaTHKe
3adauu u ynpasichenus 05 ayoumopHou pabomawi
1. C Oamnu BeicoToit 40 M OpomieHo Tenmo co ckopocTeio 20 M/c mox yriom 45° k

ropu3oHTy. [IpeHedperast conpoTuBiieHHEM BO3/yXa, ONPENEIUTh: a) BpeMs JABHKEHUS Tena; 0)
Ha KaKOM PacCTOSIHUU OT OCHOBaHMs OalllHU yHaJeT TeJo; B) CKOPOCTh MaJieHUs Tea Ha 3eMITIO;
r) YT0j, KOTOpPbIil COCTaBUT TPAEKTOPHS TEJIa C TOPU30HTOM B TOUKE MaJICHUS

2. ManeHbKuil IIApUK NaJaeT CBEPXY HA HAKJIOHHYIO IJIOCKOCTh M YNPYro OTPAXKAETCsl OT
He€. Yoyl HakJIOHa TJIOCKOCTH K ropu3oHTy paBeH 30°. Ha xakoe paccTositHue 1o ropu30HTaIN
nepeMenaeTcs mMapuK MeXay HMEpBBIM U BTOPBIM ylapaMmu O MiaockocTh? CKOpoOCTh IIapuka B
HEMOCPEACTBEHHO MEepe/] MEPBBIM YAapOM HarpaBiieHa BEpTUKAIBHO BHU3 U paBHa 1 m/c.

3. HaxyonHas MmioCKOCTb MEPECEKAETC ¢ TOPU3OHTATILHOM IUIOCKOCTBIO MO Tpsmoi AB.
Yron mexay miockoctamu o = 30°. ManeHbkas

nraifda  HayMHAeT  JIBJKEHHWE  BBEpX IO RN
HAKJIOHHOM TUIOCKOCTH M3 TOYKU A ¢ HauyaJlbHOM B
CKOpOCTBhIO Vo =2 M/c moxm yriaom [ =60° k

npsimoit AB. B xoze nBmwkeHus 1maiida cre3kaer o
Ha mpsamyto AB B Touke B. IlpeneOperas B -

>
\"%




TPEHHEM MEXIy Iai00ii U HAKJIOHHOM IJIOCKOCThIO, HaliauTe paccrosiHue AB.

3adauu u ynpasicHerus 0 camocmosmenvHol pabomol

1. TlporutbiBas mOJ MOCTOM HOpPOTHB Te4eHHUs, rpeber; morepsn uwisimy. OOHapyKuB
nponaxy 4yepe3 10 MuH, OH MOBEPHYII Ha3a, rpeds Mo TeueHuto, noao0pal nuidmy B 1 KM HUXKe
MocTta. OnpenenuTh CKOPOCTh TEUCHUS peKH (IIpearoiaracTes, yTo rpederr rpedeT oJInHaKOBO
WHTEHCHUBHO).

2. Teno mamano ¢ HEKOTOPO#l BBICOTHI M mocieanue 196 M mpomwio 3a 4 c. CKOJIBKO
BPEMEHHU U C KaKOM BBICOTHI MAAaJ0 TEJO.

3. MayipuuK TOJNKHYJ HOTOW Ms4, KOTOPBIM ToJjieTeNn moj yriaoM 37 5° K TOpPH30HTY CO
ckopocthio 14,4 m/c. ONHOBpEMEHHO BTOPOW Mab4MK, CTOSIIMA Ha JMHUU Opocka Ha
paccrosauu 30 M oT mepBoro, modexan HaBcTpeuy msdy. C Kakod CKOPOCTBIO JOJDKEH OH
0exaTh, 4TOOBI OTOUTH MAY JI0 TOTO, KaK OH KOCHETCs 3emiiu?

4. CamoJeT JIeTUT TOPH30HTAIBHO cO ckopocThio 360 km/u Ha BeicoTe 490 M. Korma on
mpoJeTan HajJ TOYKOW A, U3 HEro BHIOpAchIBalOT makeT. Ha KakoM pacCTOSHMM OT TOYKH A
HaKeT ynajaeT Ha 3eMilt0?

3anamue 3
Pemenust 3a1a4 nmo teme «JIluHAMHUKAY.

Teopernueckne BOIPOCHI
1. Anroputm peuieHus 3ajad 1o JMHAMUKE

3adauu u ynpasicnenus 0as ayoumopHou pabombl

1. Marepuanpipie TOYkM Maccamu mp=100r w m=200r =T
IPUKpEIUIEHbl K HEBECOMOMY CTEP KHIO, KaK IOKa3aHo Ha pucyHke. K Touke
M2 IpHKpEIUIeHa HeBecoMas NpykKHHA kecTKocThio k = 30 H/m, Bepxumii | | ( HHTE
KOHell KOTOpoHM 3akpermyeH. JlmuHa mpyXuHbl B HeAe()OpMHUPOBAaHHOM
cocrosiiuu lo =20 cMm. B HavanbHBIE MOMEHT KOHIIBI MPY)KUHBI CBSI3aHBI 3m ms
Huthto ummHOW | =10 cm. Omnpenenute cuily peakiuud — CTEPIKHS, 2 -
JEMCTBYIOILYIO HAa Maccy mi cpasy MOCie NepeKUTraHusl HUTH.

2. Cucrema rpy3oB M, m1 um2,mokasannas |, m
Ha PHUCYHKE,IBUKETCS u3 COCTOSIHUSA
nokosi.IloBepxHOCTB croJsia -
ropusoHTanbHasraaakas. Koadpuuenrt C
TpeHUsIMEXIy TIpy3amu M u m]1 paBeH L
=03Ipysst M uw M2  CBSI3aHBUIETKOMN
HEPaCTSDKUMOW HUTBIO, KOTOpasi CKOJB3UT TIO
6510Ky O6€3TpeHHs.

[Tycte M = 2.4 xr, m1 = m2 =m. Ilpu kakux
3HaYeHUAX M Tpy3bl M U M1 JABMKYTCS KakK OHO
nenoe? Cuenaiite pUCyHOK C YKa3aHUEM CHJL,ACHCTBYIOIIMX HArpy3bl.

3. I'py3oBoii aBTOMOOWIH Maccoi M =4T ¢ OByMs BEAYIIMMH OCSMH TSHET 3a
HEPaCTsDKUMBI TPOC BBEPX IO YKJIOHY JIETKOBOM aBTOMOOWIIb C BBIKIIOUEHHBIM JIBUTATEJIEM,
macca kotoporo M =1 1. C KakuM MaKCUMaIbHBIM YCKOPEHHEM MOTYT JIBUTATHCS aBTOMOOWIIH,
€CII yrojl YKJIOHa cocTaBiser o = arcsin 0,1, a xodpuuueHT TpeHHs MEXKAYy NIIHHAMH

rpy30BOro aBTOMOOWIS W jmoporor p = 0,2? Cumoit TpeHus A )
KaueHus, JCWCTBYIOIIEH Ha  JIETKOBOM  aBTOMOOWIIb, a,| mc
npenedpeub. Maccoil kosec npeHedpeysb. 3

4. K mnokosimemycs Ha IIEpOXOBAaTOW TOPU30HTAIbHOMN
MTOBEPXHOCTH TeIy MPUIIOKEHA Hapacraromas o
ropu3oHTasibHas cwia Tsaru F =D-t1, rme b — mocrosiHHas
BennunHa. Ha pucyHke mpenctaBieH rpaduk 3aBHCHUMOCTH 1

m— >




YCKOpEHUS Tella OT BPEMEHH JIeHCTBUs CHIIbl. OnpenenuTs K03QPUIHEHT TPEHUS CKOThKECHUS.

5. JIBa Tena maccoil M mojBemIeHHl Ha HEBECOMOM OJIOKE MPH TMOMOIIU JETKOW HUTH U
HaxoJATcst B paBHOBecuu. K 0lHOMY M3 HUX MOABECWIH Ipy3 Maccoi 2M, u cuctema npuuuia B
nBmxeHue. C Kakou cuiioi rpy3 Maccoi 2M nelicTBYeT Ha HUTh, COCIMHSIONIYIO TPY3bl MacCaMU
M u 2M?

3adauu u ynpasicHerus O cCamocmosmenbvHol pabomol

1. Ha cromne nexar aBa Opycka, cBsi3aHHbIe HUTHI0. Ha Opycok maccoit mi = 4 Kr AeicTByeT
cuna 20 H oz yriom 30° x ropusonTy. Macca BToporo 6pycka mz= 2 Kr, K03(pdHIIMEHT TpeHHs
opyckoB o crton 0,1. Ompenenure yCKOpeHHE, C KOTOPBIM JIBIKYTCS Tella, a TakXKe CHIY
HATSHKCHUSI HUTH.

2. JIBa Tena, CBsI3aHHBIE HUTHIO, JBMXKYTCA IO TIAJKOMY TOpPH30HTaJlIbHOMY ctoiy. Korma
cuina 100 H Obuta mpwiiokeHa K MpaBOMYy Tey, CHja HaTsOKeHHs HUTH Obuia paBHa 30 H.
KakoBa OyneT cuiia HaTsDKEHUS. HUTH, €CIIHM IIPUIIOKUTD TaKyIO XKe CUITY K JIEBOMY Teily?

3. Teno Maccoii 2 Kr magaeT BEPTHKAIbHO C yCKOpeHHeM 5 M/c?. OmpemeiuTb CHILy
COINPOTHUBIICHUS IIPU JBUKEHUH TOTO Tea.

4. Mapuk maccoit 500 r, moABelIEHHBIH HA HUTU ATUHOW 1 M, coBepiiaer kKoieOaHus B
BEPTUKAIBHON TUIOCKOCTH. HaifTh cuily HaTsDKeHUST HUTH B MOMEHT, Koraa oHa oOpasyeT ¢
BepTHKaibio yroa 60°. CkopocTh Mapuka B 3TOT MOMeHT 1,5 m/c.

5. Bo3aymnslii map ¢ rpy3oM obieit maccoit 2200 KTBUCUT HEMOJBUKHO Ha OINPEIEICHHON
BbIcOTe Haj 3emueil. Ot mapa otnensercs rpy3 maccod 200kr. OnpenenuTb yCKOpPEHHE, ¢
KOTOPBIM HAYHET JBUTATHCS II1ap.

3anamue 4
Pemenus 3aga4 no reMe «3aKOHbI COXpPAHEHHUS
Teopernueckre BONPOCHI
1. Anroputm peuieHus 3aa4 Ha 3aKOHbI COXPaHEHUS
3adauu u ynpasxcuenus 01a ayoumopHou pabomuvl
1. [[Tapuk ckoib3UT 0€3 TPEeHUS MO HAKIOHHOMY JKeJI00y, a 3aTeM JBUXKETCS M0 «MEPTBOM

netne» paguyca R. C kakoil cuiioil mapuk JaBUT Ha keno0 B HUKHEH TOUKe METIH, eClIM Macca
mrapuka pasHa 100 r, a BeICOTa, C KOTOPO# €ro OTITyCKaroT, paBHa 4R?

2. Kycok mnmacTWiMHa CTanKMBAaeTCA CO CKOJB3SIIMM HAaBCTpEYy IO TOPU3OHTAIbHOU
MOBEPXHOCTU CToJla OpycKkoM M mpuiunaer Kk Hemy. CKopocTH IJIacTHIMHA M Opycka mepen
yJlapoM HarpaBJieHbl IPOTUBOMOJIOXKHO M paBHBI Vix = 15 M/c U Vep = 5 M/c. Macca Opycka B 4
pa3za Oombiie Macchl IutacTuianHa. KosduiuueHT TpeHus CKOJMbXKEHHs MeXAy OpyckoM u
croinom W =0,17. Ha kakoe paccTosiHME MEPEMECTATCS CIMIIINECS OPYCOK C IUIACTHIMHOM K
MOMEHTY, KOT/Ia UX CKOPOCTh YMeHbIIUTCS Ha 30%?

3. HavanpHast CKOpOCTH CHapsija, BBIIYIIEHHOTO M3 MYIIKM BEPTUKAJIBHO BBEPX, paBHA
500 M/c. B ToYke MakKCUMaJIBHOTO TIOJbeMa CHapSIJT Pa3opBajics Ha JiBa OCKoJika. [lepBoIi yman
Ha 3eMJII0 BOJIM3M TOYKM BBICTpENa, MUMesl CKOPOCTh B 2 pa3za Oojbllleé HAaYaJbHOH CKOPOCTH
CHapsiia, a BTOpoil B 3ToM xe Mecte — uepe3 100 ¢ mocne paspeiBa. UeMy paBHO OTHOIICHHE
Macchl IEPBOTr0 OCKOJIKA K Macce BTOporo ockoika? CompoTHBIEHHEM BO3/1yXa peHeOpeyb.

4. HavanpHast ckopocTh CHapsija, BBINYIIEHHOTO M3 MYIIKHM BEPTUKAJIbHO BBEPX, paBHA
200 m/c. B Touke MakCMMaJbHOTO MOJBbEMA CHAapsJ Pa30pBajCs Ha JBa OJAMHAKOBBIX OCKOJIKA.
OcKoJOK, MOJIETEBIINM BHHU3, YIaJl HAa 3eMJII0 BOJIM3U TOYKU BBICTpENa CO CKOPOCTHIO B 2 pasa
OoJbllle HaYaJbHOW CKOPOCTH CHapsija. Jlo Kakoi MaKCHMalbHOW BBICOTHI MOJHSUICS BTOPOM
ockoJiok? ConpoTHUBIIEHHEM BO3AyXa MIpeHeOpeyb.



S. Tspkenplid MIYUK OTHYCTHIIH O3 HadallbHOM cKopocTH ¢ BeicOTHl H = 20 M, ipu ynape o
3€MJII0 OH MOTEPSUT YaCTh CBOEM KMHETHMYECKOW HSHEPrUU M JIOJETEN 0 BEpXHEW TOYKH Yepes
t =3 ¢ mocne Havana ABwkeHUs. Kakas 4acTh KMHETHYECKOW PHEPTUU IEepeluia B TEIIo MpU
ynape? ConpoTHUBIIEHHEM BO3/AyXa IIPH pacyeTax npeHedpeyb

6. B Tteno maccoii 4,9 kr, nexailee Ha IJaJKOM Y4acTKE MOPU30HTAJIbHON IOBEPXHOCTH,
nonazgaet cHapsia mMaccoit 0,1 kr, nersmuid moy yriiom 60° K TOpU30HTY €O CKOpOCThIO 60 M/,
3acTpeBaeT B HeM. Kakoil myTh IpPONAET TENO 10 OCTAaHOBKH, IIOIAB Ha LIEPOXOBATYIO YaCThb
MOBEPXHOCTH, €CIU KOIPPUIMEHT TPEHHUS CKOIBKEHUS MEXAY TEJIOM U MOBEPXHOCTHIO paBeH
0,257

3adauu u ynpasicHerus O camocmosmenbHol pabomol

1. Jlonka cTOUT HEMOJBHMXKHO B CTOsiuel Bojie. UesnoBek, HaXOAIIUNCS B JIOJIKE, IEPEXOAUT
c Hoca Ha kKopMmy. Ha kakoe paccrosiHHe mepeMecTHTCs JIOJIKa, €ClM Macca denoBeka 60 Kr,
macca soaku 120 kr, niuaa noaku 3 m? ConpoTHUBICHHUEM BOIBI IIPEeHEOPEYb.

2. Pakera, macca KOTOpOWl B HayaJdbHBIi MOMEHT BPEMEHH 2 KI, 3allyllleHa BEPTUKAIbHO
BBepX. OTHOCHTENBHAS CKOPOCTh BBIXOJIAa MPOAYKTOB cropanus 150 m/c, pacxon roprouero 0,2
kr/c. IlpeneOperast conpoTUBIEHHE BO3/1yXa, ONPEACTUTh YCKOPEHHE PaKeThl Yyepe3 3 CEKYHJbI
nocje Havana ABMKeHUs. [1one critbl TSXKECTH CUUTaTh OJHOPOTHBIM.

3. 3eHHUTHBII CHapsj pazopBalicsi B BEpXHEW TOUKEe TpaeKkTopuu Ha BbicoTe H, Ha Tpum
ockoska. [lepBbiii OCKOJIOK Maccoil 9 Kr umen ckopocth 60 M/c, HallpaBICHHYIO BEPTUKAIHHO
BBEPX, CKOPOCTh BTOporo paBHa 40 M/c U HalpaBiieHa TOPU30HTAIILHO, a Macca ero paBHa 18 Kr.
Macca Tperbero ockonika 4,5 kr. OnpeaenuTs BEIUYUHY U HallpaBIEHHUE CKOPOCTU MEHBIIETO
OCKOJIKA.

4. Chapsn, 3amylIeHHBIH BEPTUKAJIBHO BBEPX, Pa3pbIBacTCS B BEPXHEW TOUYKE MOIbEMa Ha
JIBa OJMHAKOBBIX OcCKoika. OJMH W3 KOTOPBIX JIETUT BBEpX, a Jpyroi - BHU3. C Kakoii
CKOPOCTBIO yIaJIeT Ha 3eMJII0 BTOPOI OCKOJIOK, €CJIH MEPBBIN MaJaeT Ha HEe CO CKOPOCTHIO V.

5. C Oamnu BbicoTOlM 20 M rOpU30HTAIBHO €O CKOPOCThIO 10 M/C OpollleH KaMeHb Maccoil
400 r. IIpenedOperasi CONPOTUBICHUEM BO3/yXa, OMPEACIUTh JUIsl MOMEHTa BpeMeHHu 1 ¢ mocie
HayaJsa JABWKEHHs] KHHETUYECKYIO U OTEHIMAIbHYIO SHEPTUU KaMHSL.

6. Teno CKONB3UT C HAKIOHHOH TJIOCKOCTH BBICOTONW H M yriom HakjioHa o K TOPHU3OHTY H
JIBMDKETCS Jlajiee 10 TOPU30HTAIBHOMY y4acTKy. [IpuHrMast KodGHuIueHT TpeHus Ha BCEM ITyTH
MOCTOSIHHBIM U PaBHBIM |, ONPEIETUTh PACCTOSIHHE MPOHAEHHOE TEJIOM Ha TOPU30HTAILHOM
y4acTKe MyTH JI0 MTOJIHOM OCTaHOBKH.

7. Tlo HaKkJIOHHOMW TIOCKOCTH C YIioM HakJIoHa 30° paBHOMEPHO CKOJIB3UT SIIUK C MECKOM
Mmaccoit 10 kr co ckopocteio 1,0 m/c. Korna B simmk momamaet mynst maccoit 10 T, metsmas
TOPU30HTANIBHO, SIIMK OCTaHaBIMBaeTcs. OnpeaeauTb CKOPOCTh MYIH.

3anamue 5

Perenue 3apa4 mo reme «MOJ’[eKy.]IﬂpHO-KI/IHeTI/I‘-IeCKaH TEOpUA HACATBHOI0 raza»

TeopeTnueckne BOOPOCHI
1. Anroputm pemieHus 3amad mno teme «MoOJeKyIsIpHO-KMHETHYeCKass TEOPUsSl UCaIbHOTO
rasza»

3adauu u ynpascnenus 0na ayoumopnoi pabomol Ek_

1. Bosaymmsiii map o6semMom 2500 m> ¢ Maccoit o6omouxu 400 KT uMeeT
BHU3Y OTBEPCTHE, Yepe3 KOTOpOoe BO3AyX B IIape HarpeBaercs ropenkoi. [o
KaKOW MHUHHMAJILHOW TeMIIepaTyphl HY)KHO HArpeTh BO3JIyX B MIape, 4TOOBI
mrap B3JeTel BMECTe ¢ rpy3oM (KOp3WHOM W BoO3ayxoruiaBaTenem) maccoi h [ [T p
200 xr? TemmepaTypa OoKpyskarommero Bo3ayxa 7°C, ero mioTHocTs 1,2 Kr/vC.
0O00J109KY IIapa CYNTATh HEPACTHKUMOM.

2. Ta3 ¢ temneparypoii 7= 300 K u nasnenuem p = 2-10° [la naxoaures 8 7777 7577777,
MUTUHAPUYECKOM cocyae ¢ cedennem S =0,1 M? TIOJI HEBECOMBIM TIOPIITHEM,




KOTOpBIi yaepKUBaeTCs NPYKUHOM ¢ sxecTkocThio K = 1,5:10* H/M Ha Bbicote h = 2 M Han gHOM
cocyma (cm. puc.). Temmeparypy raza yBenmmumiau Ha AT =15K. Yemy paBHO mpu 3TOM
cMernienue nopurs Ah?

3. Temmonm3onupoBaHHBIH cocyq oO0beMoM V =2 M° pasfeleH  TeIUIOM30NHpPYHOIIei
MeperopoIKO Ha JBE paBHbIE YacTU. B 0/1HOM yacTu cocyna HaxoauTcst 2 MoJib He, a B Apyroit
— Takoe ke konmdectBo Moiib Ar. Temmeparypa remus 71 =300 K, a temmneparypa aprona
T> =600 K. Ormpenenute mnapuuaibHOE JaBJIEHHE aproHa B COCylIe TMOCie yOaleHUs
MIEPETOPOJIKH.

3adauu u ynpasicHerus O camocmosmenvHou pabomol

1. TennouszonmupoBaHHBIA  COCyd  pa3leleH  TEIUIONPOBOAHOM  HEMOJIBHKHOMN
MEPEeropoIKOM Ha JIBE YacTU OJMHAKOBOro oObema. B oqHOI yacTu cocyna Haxonarcs 2 MOJb
renusi, a B Ipyroil — 2 Moib aproHa. B HayanbHBIE MOMEHT CPEIHsSI KBaJpaTH4HAs CKOPOCTb
aTOMOB aproHa B 2 pasa OoJbllIe CKOPOCTH atoMoB remus. OmnpenenuTte
OTHOIICHHWE MJABIICHHS TEIHs K JaBJICHUIO aproHa MOCJIE YCTAaHOBJICHHS
TEIJIOBOTO PABHOBECHSI.

2. Bozgymmnsri map, o6omouka koToporo umeer maccy M = 145 xr
u o6beM V =230 M°, HamonHAETCA TOPAYMM BO3IYXOM IMPH HOPMAIEHOM
arMoc(epHOM JIaBJIEHMM M TeMIlepaType okpyxkatomiero Bosayxa to=0°C. \~ o859
Kakyto MuHuUManbpHyro Temmeparypy U IOIKEeH HMETb BO3AyX BHYTPH t
0607104KH, YTOOBI IIap HaYald HOXHUMAThCs? OGONOUKA Iapa HEPACTSHKHIMA O J[
U UMEET B HWKHEH 4acTH HeOOJIbIIIOEe OTBEPCTHE. | i J

eat |
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3anamue 6
Pemenne 3apa4 mo reme «OCHOBBI TEPMOTHHAMHUKI.
Teopernyeckue BOOpOCHl
1. Anroputm pemieHus 3aga4 mo reMe «OCHOBBI TEPMOTUHAMUKI.
3adauu u ynpasicuenus o ayoumopHou pabomol
1. B nmnunape, 3aKpbITOM MOABIKHBIM MOPIIIHEM, HAXOAUTCS BO3AyX. Bo Bpems

OTBITa U 00bEM BO3/AyXa B IUJIUHAPE, U €r0 a0COIIOTHYIO
TeMIeparypy yBenuuuiu B 2 pa3a. Oxa3anock, 0OJJHAKO, YTO BO3IYyX
MOT TIPOCAYHMBATHCS CKBO3b 3a30P BOKPYT TOPIITHS, U 32 BPEMsI
OTIBITA €TO JABJICHHE B LIWJIMHJIPE HE U3MEHUIIOCh. Bo ckombKO pa3
W3MEHWJIACh BHYTPEHHSSI SHEPTUs Bo3yxa B nuiuHape? (Bo3ayx
CUMTATh UACATHEHBIM Fa30M.)

2.  OawH MOJbH UACATHLHOTO OJHOATOMHOrO Ta3a CHadJala 0
Harpenu, a 3aTeM OXJaJWIH 0 TEepPBOHAYAIBLHON TeMmImepaTypsl
300 K, ymenwsmmB jgaBieHue B 3 pa3a (cM. pucyHOK). Kakoe KOJHMYECTBO TEIUIOTHI COOOIICHO
ra3y Ha ydactke 1— 2?

3. C pa3peXeHHBIM ra3oM, KOTOPBIH HAaXOJUTCS B COCYJE IOJ TIOPIITHEM, TIPOBEIH JBa
ombiTa. B mepBoM ombITe Ta3y COOOLIMIH, 3aKPEMUB MOPIIEHb, KOJIWYECTBO TEMIOTh Q1= 742
/e, B pe3ynbpTare 4ero ero TeMrepaTrypa M3MeHUIach Ha HeKoTopyro BennunHy A7. Bo BTopoM
OTIBITE, MIPEIOCTABUB T'a3y BO3MOXXHOCTh M300apHO PaCIIUPATHCS, COOOIIUIU €My KOJIHYECTBO
terutotel Q1= 1039 /l>#c, B pe3ynbTaTe 4ero ero TeMieparypa u3Menminach takke Ha A7. Kakum
0b110 3MeHenue Temnepatypsl AT B onbiTax? Macca raza m= [ ke.

4. B cocyne oosemom V = 0,1 M3 C )KECTKHMH CTEHKAMH HAXOJUTCS OJHOATOMHBIHN Ta3
npu atMoc()epHOM JABJICHUM. B KpBINKE COCyda UMEETCS OTBEPCTHE IUIOIANLI S=5 cm?,
3aTKHyTOE MpoOKoi. [IpoOka BRICKAKMBAET, €CIIM Ta3y MepeIaTh KOJUISCTBO TEIUIOTHI HE MEHEe
15 k/Ine. OmpenenuTe MaKCUMalbHYIO BEIHYMHY CHIIBI TPEeHHUS TOKOos FrpoOku o kpas
OTBEpCTHS, 1OJaras ra3 ujeanbHbIM.

5. Cocyn oobemoM V = 2 M® pasziesieH MOPUCTOH TIepPeropoKoil Ha IBE PaBHbIE YACTH.
B HauvanbHBIM MOMEHT B OJTHOM YacCTH COCYJla HaxoAuTca M = 1 Kr renus, a B Ipyroid m = 1 kr

VM




aprora. ATOMBI T€lTUsi MOTYT CBOOOJTHO MTPOHUKAThH Yepe3 MEePErOpoKy, a aTOMBI aproHa — HET.
HavanpHast Ttemmeparypa renusi paBHa Temmeparype aprona: T =300K. Omnpenenure
BHYTPEHHIOIO SHEPTHIO I'eJINif-aproHOBOM CMECH TI0CJIE YCTAaHOBIICHHUS PABHOBECHS B CUCTEME.

3adauu u ynpasicHeHus 011 CamoCcmosmenrbHou pabomaol A

1. WNneanbHplii OAHOATOMHBIM Ta3 paclIMpsETCs CHadala P
anuabatHo, a 3areM M300apHO. KoHeuHas TemnepaTypa rasa paBHa
HauanbHOM (cM. pucyHok). [lpum agmaGaTHOM pacIIMpEeHUH ra3
coBepumsl padoty, paBHyro 3 kJlkx. KakoBa pabora rasa 3a Bech
nporecc 1 —2 — 3?

2.  Cocyn ob6bemoM V =2M° pa3jencH IOPHUCTOI 0
MEPEropoJIKON Ha JIB€ PaBHbIC YacCTU. B HayaabHbIA MOMEHT B OJHOMI
YacTU COCyJla HaXOoAUTCst M = 1 Kr renus, a B Apyrod M = 1 Kr aproHa. ATOMbI T'€JIHsI MOTYT
CBOOOJHO NPOHMKATh YEpe3 MEPEropoiKy, a aToMbl aproHa — HeT. HauanpHas Temmneparypa
renuss paBHa Ttemmeparype aproHa: T =300 K. Omnpenenute BHYTPEHHIOI 3HEpruio rasa,
OCTaBILErocs B TOM YacTH COCYJa, I'/ie IEPBOHAYAIBLHO HAXOWICS T'€JIuH, [10C/Ie YCTaHOBJICHUS
paBHOBECHSI B CUCTEME.

3. OnmuH MOmb aproHa, Haxomsmuiics B wwmHApe mnpu Temmeparype [11=600Ku
napienun p1 = 4 10° Ia, pacumpsieTcss ¥ OJHOBPEMEHHO OXJIAKIAETCSA TAK, YTO €r0 JABJICHHUE
IIpU pacliupeHuH oO0paTHO MPOMOPLMOHATIBHO KBaapaTy oobeMa. KoHeuHbl 00beM ra3a BIBOE
Oonble HayaabHOro. Kakoe KoaMuecTBO TEIUIOTHI ra3 OTAall MPU PaclIMpPeHUH, €CIIU MIPH ITOM
OH coBepmui padboty A = 2493 /lxc?

4. B ropu3oHTaJIbHOM LWJIMHIPUYECKOM COCYJE, 3aKPHITOM IOABMKHBIM IOPIIHEM,
HAaXOIUTCS OJHOATOMHBIM HMIeanbHbIA ras, JlaBieHue Okpyxaromero Bosayxa p = 10°Ma.
Tpenue Mexay MOPIIHEM M CTEHKaMHU cocyna IpeHeOpexxumo Maino. B mpouecce memyieHHOro
OXJIKJICHUSI OT ra3a OTBEACHO KOJMYeCTBO Teruiothl |Q| =75 xc. Tlpu 3TOM mOpIIEHb
nepeABHHyIICcs Ha paccTtostHue X = 10 Cu. UeMy paBHa MII0IIa/(b TONEPEUHOTO CEUEHUS MOPUIHS?

3anamue 7
Pemenne 3ana4 no reme «@a3zoBbie mepexoabn.
TeopeTnueckne BOOPOCHI
1. Anroputm pemieHus 3agad no reMe «PazoBbie MePeXoaby».
3adauu u ynpasicuenus o1 ayoumopHou pabomol
1. B Temon3onupoBaHHOM COCYE [UTUTENFHOE BpeMsl HaXOIMJIach BOJIA C TUIABAIOIINM

B HEl KycKOM Jbaa. B Bomy yepe3 TpyOKy MENJICHHO BITYCTHJIM IIOPIHUIO BOJSHOTO Tapa,
umeromero temmneparypy 100 °C (tak, yTOOBI HY3bIPbKM Mapa HE JOCTUTAIM IMOBEPXHOCTU
Bo/bl). B pesynbrare Mmacca kycka Jnpga yMmeHblmmiack Ha 100 1. Ompenenute maccy
BITYLIIEHHOTO Tapa.

2. B cocyae nexut kycok npna. Temmeparypa apaa t1 = 0 °C. Eciou cooOmuTh emy
KOJINYECTBO TeIIoThl Q, To Bech JEA pacTaeT M oOpa3oBaBLIasics BOJAa Harpeercs M0
temmneparypsl t2 = 20 °C. Kakas 1015 1p1a K pactaer, eciid COOOIIMTh eMy KOJIHYECTBO TETIOTHI

( = — ? TenoBBIMU MOTEPSIMHU HA HATPEB COCY/1A TPEHEOPEUb.

3. HeoOxomumo pacmiaButh Jjex wmaccoit 0,2 ke, umeronuii Temmepatypy 0°C.
BrimonnuMma nm 3Ta 3amada, ecniu moTpediisieMas MOIIHOCTh HarpeBaTenbHOro snementa 400
Bm, teruoBsie motepu coctaBisitoT 30%, a Bpemsi paboThI HarpeBaTelst He TOJHKHO MPEBHIIIATh
5 munym?

4. Kakyro maccy BOABI MOXHO HAarpeTh JIO KHIIEHHUS TPU CXKUTaHWHM B Koctpe 1,8 ke
CyXuX JpOB, €CIH B OKpPYXKAaWIIyl cpenay pacceuBaercs 95% temna OT uX CKUraHus?

HavanpHast temmepatrypa Boawsl 10°C, ynenpHas TeIUIOTa CrOpaHUsl CyYXHX JPOB A =
8,3:10%Iorc/xce.



3adauu u ynpasichenus 0J151 CaMOCMOSIMENbHOU Da6OI’I’Ibl

1. B kamopumerpe Haxonuics 1 kr npaa. Kakoit Obuta mepBoHadanbHas TeMIeparypa
JbJa, €CNU Tociie no0aBieHus B Kajopumerp 15 r Boapl, umeromeid temneparypy 20°C, B
KaJIOPUMETPE YCTAaHOBHIJIOCH TEIJIoBoe paBHOBecue mpu —2°C? TemmooOMeHOM ¢ OKpyKaromen
CPEeIIoi U TEIIOEMKOCThIO KaJOpUMeTpa IpeHeopeyb.

2. B mxonpHOM (u3HYECKOM KpyKKe HM3y4aldd ypaBHEHHE TeIUIoBoro Oamanca. B
OJIHOM U3 OIBITOB UCIOJIL30BAIM JBa KajlopuMeTpa. B nmepBom kanmopumerpe Haxoauiaoch 300 2
BO/BI, BO BTopoM — 200 2 npna u 200 2 Boxel npu 0 °C. Kakoii Obuta mepBoHaYalbHas
TeMIeparypa BOJbl B IE€PBOM KaJOpUMETpe, eciu Imocie [g00aBlIeHUS B HEro BCEro
COJCPKMMOTO BTOPOTO B TIEPBOM KaJOPUMETpPE YyCTaHOBHWJAch Temmeparypa 2 °C?
TemnnoeMKOCTbIO KaTOPUMETPOB NMPEeHEOpeYb.

3. B cocyne nexur kycok npaa. Temmepartypa npaa ti = 0 °C. Ecnu coobumuth emy
KOJIMYECTBO TemioThl Q TO Bech Jied pacraeT W oOpa3oBaBLIasiCs BOAAa Harpeercs J0
temmneparypsl t2 = 20 °C. Kakas gons abpaa K pacraet, eciii COOOIUTH €My KOJHYECTBO TEILIOTHI

Q
q= E? TemnoBeIMU TOTEPSMHU HA HArpeB cOCy/a MpeHeopeyb

4, HeoOxomumo pacrnaButh Jjen Maccoir 0,2 ke, umeromuii temmepatypy 0°C.
BeimonmauMa m 3Ta 3amada, eciid moTpediisieMasi MOIIHOCTh HarpeBaTesbHOro anementa 400
Bm, tertnoBsie notepu coctaBisaoT 30%, a Bpemst paboThl HarpeBaress He JOJKHO MPEBHIIIAThH
5 munym?

3anamue 8
Pemienue 3a1a4 1o teme «J1€KTPOCTATHKA»

TeopeTtrueckre BONPOCHI
1. Anroputm pemieHus 3a1a4 Mo TeMe «JIEKTPOCTATUKA

3adauu u ynpasicnenus 0as1 ayoumopHou pabombl

1. K wucrounmky toka ¢ DJIC €= 9B um BHYTpEeHHUM CONPOTHUBIICHUEM
r=10M NOIKIIOYMIN MapayIeIbHO COEIUHEHHBIE PE3UCTOP C COMPOTHUBJIEHHEM &
R=80M ¥ miocknil KOHAEHCATOP, PACCTOSHUE MEXKIY IUIACTHHAMH KOTOPOro
d = 0,002 M. KakoBa HampsuKeHHOCTb DIIEKTPUYECKOTO IMOJS MEXIY IIaCTHHAMHU
KOHJIeHcaTopa?

2. Jlerkas T1pyOouka U3 TOHKOW aJIIOMHHHUEBOW (OJIBIU
IO/BEIIEHAa K INTaTHBY HA TOHKOM IIEIKOBOM HUTH. YTO
OpOM30HWJeT ¢ TpyOOUKOW, Korga BOJMU3M Hee OKaxercs
OTpULIATENIbHO 3apshKeHHbIN map? TpyOouka He 3apspKeHa, UIMHA
HUTH HE M03BOJISIET TPYOOUKe KOCHYThC 11apa.

3. TloJsbrii MeTaJITMYECKUH TTapUK Maccod 2 T' MOJBEIIEH Ha

C

nienkoBoil HUTH AnuHOM 50 cM. IIlapuk MMeeT NoJ0KHUTENbHBIN ——

sapsaa 108 Kot 1 HaxomuTes B OJHOPOIHOM SIEKTPUYECKOM HOJIE
HanpskeHHocThIo 108 B/M, HampaBleHHOM BepTHKANBLHO BHH3.
KakoB nepuoj MasbIx KonebaHuii mapuka

3adauu u ynpasicHerus 0 cCamocmosamenvHol pabomol

1. JIBe OOMHAKOBBIE METAJUIMYECKHUE  TUIACTUHBI  3apSKCHBI
MPOTUBOMONIOKHBIME 3apsaamu Q> 0 w —Q. IImacTUHBI yCTaHOBIICHBI Q
napajuiebHO Jpyr ApPYry, IUIOMAAb KaKIOW IUTACTUHBI paBHA S, | ]
paccTostHUE MEXIYy ITUTaCTHHAMH W WX TOJIIMHA MHOTO MEHBIIE HX
JUIMHBL U WUpUHBL. YeMmy paBeH 3aps] Ha HWXKHEH CTOPOHE HIDKHEH [ ]
IUIACTHHBI? -Q

2. ToueuHslif 3aps] q co37aeT HA PACCTOSHUU
R »anextpuyeckoe mone ¢ HampsbkeHHOCTBIO Ei1 =63 B/mM.  Tpm




KOHIIeHTpU4eckne cdepsl paguycoB R, 2R u 3R HecyT paBHOMEpPHO pacmpeeNeHHbIE M0 UX
MOBEPXHOCTSAM 3apsAnbl q1 =+ 20, 2 =—q u (3 = + q COOTBETCTBEHHO (CM. puc.). Uemy paBHO
3HaYCHHE HANPSHKEHHOCTH TOJIS B TOUYKE A, OTCTOSIIEH OT IleHTpa cdep Ha paccrostaue 2,5R?

3. Yemy paBeH AIIEKTPUUICCKUI 3apsi KOHJICHCATOpa |
C=100 mx® gr| C==
AIIEKTPOEMKOCTHIO MKD (CM. pPHCYHOK), eciu BHyTpenHee &,T1| R
compoTtuBieHne ucrounnka Toka r=100M, DJOJIC e=15B, a - R 2
conpotusiieHus pe3uctopoB R1 =70 Om u Rz = 20 Om? 1

3anamue 9
Pemenue 3a1a4 mo reMe «3aKOHBI IOCTOSIHHOI'O TOKA»

3adauu u ynpasicnenus 0as ayoumopHou pabomabl

1.  BoubT - aMmnepHble XapaKTEpUCTUKU ra3oBbIX Jamn JI1, JI2 u JI3 npu 1O0CTaTOYHO
GONBIIMX TOKAX XOPOLIO OMMCHIBAIOTCS KBaApaTHUHBIMK 3aBUCHMOCTsamMu U; = al?, U, =

3al? U; = 6al?, rine @ — HeKoTopas M3BECTHAs pa3MepHast e
KOHCTaHTa. Jlamnel JI2 u JI3 cOeaUMHUIN MapalljieNIbHO, a JaMITy m
JII — mnocnenoBarenbHo ¢ HUMH (cM. puc.). Omnpenenure '

3aBUCUMOCTDb HAIIPSDKCHUSA HAa KOHLAX ydaCTKa LEIN OT CHJIbL
TOKa, TCKYHICTO 4YCpEe3 Takou Y4aCTOK LECIH, €CJIIM TOKH 4YCpEe3
JIaMIIBbI TaKOBBbI, qTo BBIIIOJIHAKOTCA BBIIIICYKA3aHHBIC T3
KBaApPATUYHBIC 3aBUCUMOCTH.
2. OI[HI/I H TC KC 3JICMCHTBI COCANHCHBI

B JIEKTPUYECKYIO IIENb CHaudajua 1o cxeme 1, a '
3ateM 1o cxeme 2 (cM. puc.). ConpoTuBieHne

pesucTopa  paBHO R,  CONpOTUBIEHHE R GD R
amnepmerpa 0,01R conpoTuBieHre BOJIbTMETpa

9R. B mepBoil cxeMe MOKa3aHUS aMIIepMETpa -|- N\
paBHbl l1. KakoBbl ero mokaszaHus BO BTOPOii \é,,r

cxeme? BuyTtpennum COINPOTUBIIEHUEM
UCTOYHUKA M  CONPOTUBIEHUEM IPOBOJOB
npeHeOpeyb.

3. DnekTpuueckas Iellb COCTOUT U3 UCTOYHMKA ToKa U peoctara. DJ|C ucrounuka &= 6
B, ero BHyTpeHHee comnpoTuBieHue I = 2 Owm, ConpoTUBIEHHE peocTaTa MOKHO M3MEHSTH B
npenenax or [ Om no 5 Om, Yemy paBHa MakCHUMallbHas MOIIHOCTb TOKa, BblAENsAeMas Ha
peocrtare?

Cxema l Cxema 2

3adauu u YNPAHCHEHUA 0Nl CAMOCINOAMENbHOU Da60n’Ibl

1. Ilo ogHOpPOAHOMY IITHHAPUYECKOMY aTIOMUHHEBOMY TIPOBOJHHUKY cedeHnem 2-1(°
M? iporycTrny Tok 10 A. OnpesienuTe IPOMEXYTOK BPEMEHH, B TeUeHHE KOTOPOIO TeMIIEpaTypa
npoBoAHMKA moOBeIcUTCA Ha [0 K. V3MeHEHHeM CONpPOTUBIIECHMS
MIPOBOJHMKA M PAcCeIHHEM TeIUla MPHU €ro HarpeBaHUU IpeHeOpeyb.

-—
(YnenbHOE compoTHBiIeHUE amroMuHuS 2,510 "8 Om'm, mIOTHOCTBH R
amomuans 2700 xo/nd.

2. Bo cKOIbKO pa3 yBeOMYHUTCS MOLIHOCTB, BhIAeNseMas Ha ) R
pesuctope Ri, mpu 3ampikannu kimoda K (cM. puc.), ecimu Ry =R1=R1 = R
1 Om, r =0,5 Om?) Ve, r

3. B uenu, n300pa)keHHOH HAa PHUCYHKE, CONPOTHBJICHUE
IMoJa B TIPSMOM HAINpaBlIEHWH TMPEHEOPS)KHMMO Mallo, a B OOpaTHOM — MHOTOKPATHO
MIPEBBIIIAET COMPOTUBIIEHUE Pe3UCTOPOB. [Ipu moakItOYEeHUN K TOUKEe A — TMOJOKUTEIBHOTO, a
K Touke B — otpumarenbHoro momroca Oarapen ¢ DJAC 12 B un
MPEHEOPEIKUMO MATTBIM BHYTPEHHUM COMIPOTUBIICHUEM, MTOTpeOIIsieMast Ry

1
MOIIHOCTH paBHa 4,8 Bm. [Ipu n3MeHeHUH MOJISPHOCTH TOIKIIOUCHUS O—1__J
Ry A
Bo




Oarapen notpebiisieMasl MOIIHOCTh OKa3allach paBHOU /4,4 Bm. YKaxuTe yCcIOBHUS MPOTEKaHUS
TOKa 4epe3 JMOJl U PE3UCTOPBl B 000MX CIy4asX U ONpPENeIUTE CONPOTUBIEHUE PE3UCTOPOB B

3TOH LIENH.

Pemenune 3aga4 mo teme «VIarHUTHOE MOJIE.»

Teopernueckue BOIPOCH!
1. Anropurtm peuieHus 3ajad 1o reMe «MarHuTHOE IoJIe»

3adauu u ynpasicherus 0as ayoumopHou pabomabl

1. Ha
HaKJIOHHOH
MAriuTHOM

MPOBOJISALINAX
IIOCKOCTH, B

penbcax, IPOJIOKEHHBIE IO
OJTHOPOJHOM  BEPTUKAILHOM
noje B HaxoauTcs TOpPU3OHTAIBHBIM MPSAMOKN
MPOBOJAHUK TPSAMOYIOJBHOTO ceueHusi maccod m = 20 e,
[In0cKOCTh HaKJIOHEHAa K TOPU3OHTY Moa yriom a = 30°.
Paccrosnue wmexny peabcamu L= 40 cm. Korma penbebl
MOJIKJIIOUYEHbl K HCTOYHUKY TOKA, 10 MPOBOJHUKY MPOTEKAET
noctosiHHbINA TOK =11 A. [Ipu 3TOM NPOBOJIHUK MOCTYHATEILHO

I3

3anamue 10

/

JIBIDKETCSI BBEPX IO pelibcaM PaBHOMEpPHO M mpsmMonuHeiHo. Koadduuuent tpenus mexmay
IPOBOJIHUKOM U pesibcamu g = (,2. UeMy paBeH MOJlyJIb MHIYKIIMHW MarHUTHOTo Houist B?

2.

Ha HempoBoxsmieldd TIOpU30HTAIbHOM TNOBEPXHOCTH CTOJNA JIEKHUT IMPOBOAAIIASL

JKECTKasl paMKa Hu3 OHHOpOI[HOﬁ TOHKOM ITPOBOJIOKH, COFHYTOﬁ B BHUJC PABHOCTOPOHHCIO

tpeyroiabHuka ADCco cTopoHoii, paBHOi a (cM. puc.). Pamka, 1o
KOTOpO# TedeT TOK |, HaXOAUTCS B OAHOPOJHOM TOPU3OHTAIHHOM

MarHuTHOM I10JI€, BEKTOP MHIYKLIIUH KOTOPOTO B nepneHauKkyispex
cropoHe CD. Kakum nomkeH ObITh MOAYJIb MHIYKIIMA MarHUTHOTO
1oJIs, YTOOBI paMKa Hadalla TIOBOPAYMBATHCS BOKPYT cTopoHsl CD,

€CJIM MacCa paMKH m?

3. Meramunueckuii crepxkens umHOH | = 0,1 m u maccoi
m = 10 2, NONBEIICHHBIA Ha ABYX NapajlIEIbHBIX MPOBOIALINX

1 m, pacronaraercsi TOPH30HTAJIbHO B
OJIHOPOJIHOM MarHUTHOM MoJje ¢ uHaAykuueit B = 0,1 Th, kak mokazaHo

Ha pUCYHKE. BEeKTOp MarHUTHOW WHAYKIIMM HAINPABIEH BEPTHKAIBHO.
Kakyro MakcuMalbHYI0 CKOPOCTb HpPUOOPETET CTEepKEHb, €CIU IIO0
HeMy mnpomnycTtuTh TOK cuioid 10 A B Tteuenue 0,1 c¢? VYron ¢

HUTAX JIHHOW L=

OTKJIOHEHHS HUTEH OT BEPTUKAJIN 3a BpEMs IIPOTCKAHUA TOKA MaJl.

4.

[TpoToH yckopsieTcss OCTOSTHHBIM 3JIEKTPUYECKUM I10JIEM
KOHJIEHCAaTopa, HamlpshKeHne Ha oOkiaakax koroporo 2160 B. 3atem

A

ol

OH BJIETAET B OAHOPOJHOE MATHUTHOE IOJIE€ U JBIKETCS IO AYre OKpYKHOCTH paauyca 20 cm B
IUIOCKOCTH, TNEPHNEHANKYISIPHONM JMHUSAM MarHuTHOM wuHAykumu. KakoB Monynp BekTopa
WHIAYKIUA Mar"uTHoro mnons? HadanpHOM CKOPOCTBIO MPOTOHA B JJIEKTPUYECKOM IIOJIE

npeHeopeys.

3adauu u ynpasicHerus O cCamocmosamenvHol pabomol

1. Ha xene3Hblii cepleYHUK HAJETHI JIBE KATYIIKH, KaK
IIOKa3aHO Ha pucyHke. [lo mpaBoil KaTymike MpOITyCKarOT
NOCTOSIHHBIA  TOK. KakoBbI B 3TOM ciyyae IIOKa3aHMs
amIiepMeTpa, MOJKIIOYEHHOro K JeBoW karymke? Kak
U3MEHATCA TIOKa3aHUs aMIIEpMETpa, €CIM B TEUYECHUE
HEKOTOPOTO BpPEMEHHM HAINpsHKEHUWE Ha KOHLAX IpaBoOHd
KaTYILIKH [IOCTENIEHHO YBenMunBaTh? OTBET MOSICHUTE, yKa3aB
Kakue (PU3MYECKHE 3aKOHBI U SBJICHHS Bbl UCIOJIB30BAIM JUIS




00BsICHEHUS.

2. Ilo PSMOMY TOPU30HTAILHOMY
OpoBOAHMKY JjiuuHOM L =1mM ¢ mnjowmaasio
MOTIEPEYHOTO CEYeHHUs S=1,25107° m?,

MOJIBEIIICHHOMY C TIOMOINBIO JIBYX OJMHAKOBBIX
HEBECOMBIX MPYXHHOK )ecTKOCThio K = 100 H/m,
teueT ToK | =10 A (cMm. pucynok). Kakoit yron o
COCTaBIISIIOT OCH MPYKHMHOK C BEPTUKAIBIO NPHU
BKIIFOUEHUU BEPTUKATHHOTO MAarHUTHOTO TIOJS C
uaaykinuen B =0,1Tn, ecim  abcomoTHOE
YIUTHHEHHE KaKI0H U3 MPYKUHOK 1pH 3ToM coctasiseT Al = 7-103 M? (IlnotHOCTh MaTepuana
nposoauKa p = 8-10% kr/m®).

Bupx c6oky

>

3. B OmHOpOJHOM MArHMUTHOM TIONEe C uHAyKuueid B,
HAaIpaBJICHHON BEPTUKAIBHO BHHU3, PABHOMEPHO BpAIIACTCS B
TOPU30HTAJILHOM IUIOCKOCTH MPOTHUB JacoBOH CTpEJIKU
MOJIOKUTENBHO 3apSKCHHBIN IIAPUK MAacCod M, MOJBEIICHHBIA Ha
HUTH JIUHOH | (KOHHYeCKHi MasTHHUK). YTOI OTKIOHEHHS HUTH OT
BEpTUKAJIA pPaBEH O, CKOPOCTh JABWKCHHUS IIApUKa paBHA U.
Haitnure 3apsn mapuka.

3anamue 11
Pemenue 3a1a4 mo reme «Onrukay.

TeopeTnueckne BOOPOCHI
1. Aunroputm pemieHus 3amad no reme «OnTuka

3adauu u ynpasicneHus 0 ayoumopHou pabomol

1. Ha noBepxHOCTH BOABI IUIaBaeT MPSMOYTOJbHBIM HaayBHOH IUIOT anuHON 6 M. HeGo
3aTSIHYTO CIUIOIIHBIM OOJauyHBIM IOKPOBOM, IOJHOCTBIO PACCEUBAIOLIMM COJHEUYHBIM CBET.
['my6una TeHu mox ioToMm pasHa 2,3 M. Onpeznenure MUpHHY MIoTa. [ 1yOuHON morpyxeHus
MJoTa Y pacCeMBaHMEM CBeTa BOAOW TmpeHeOpeub. [lokazaTenb NPETOMIICHHS BOJBI

OTHOCHTEJIBHO BO3/lyXa IIPUHATH PAaBHBIM

W&

2. PaBHOOE/IpeHHBI  MPSIMOYTOJIBHBIM  TPEYroJbHUK N
ABC nnomazgsio 50 cm? pacmonoikeH Tepes TOHKOi
cobuparonieid JUH30M Tak, yTo ero karer AC JeXHUT Ha B
IJIaBHOW ONTHYECKOW OCHU JIMH3bl. POKYCHOE pacCTOSHUE CRA
auH3bl 50 cM. Beprmna npsimoro yrina C JeXUT Jajiblie OT ] '|: |
IIEHTpPa JIMH3bI, YeEM BEpIIMHA OCTPOro yria A. PaccrosHue 2F F
OT 1eHTpa JMH3bl A0 TOouku C paBHO YIBOCHHOMY
(bOKyCHOMY pacCTOSIHUIO JUH3bI (cM. pucyHoK). IlocTpoiite
u300pakeHHe  TpeyrojbHMKa W  HalauTe  IJIOLIa]b A4
MOJTyYUBLICHCS QUTYPBI.

3. B nHO Bomoema riyOuHOM 3 M BepTHKalIbHO BOMTA CBasi, CKpbITas moja Bojaoil. Bricora
cBau 2 M. CBast oTOpachIBaeT Ha JHE BojioeMa TeHb anuHoi 0,75 M. Onpeaenure yroy naacHus

4

COJIHCYHBIX J'Iy‘—IGﬁ Ha IMOBCPXHOCTH BOJBI. IlokazaTenn MPEIOMIICHUS BOABI N = —

4. Ha pucyHke TIpelCTaBlIeHa CXeMa TOJy4YeHHS
uHTEephEepeHIIMM CBETa C TOMOIIBI0 IUIOCKOTO 3€pKaa.
[lenTpanbHbIi UHTEpEPEHIIMOHHBIN MaKCUMYM
HaOmogaetcs B Touke O skpana. PaccrosiHue ot ucrounuka S

1 I=20m™
|

h




70 3epkaiia paBHO h, jrHa BoiHbI McToyHHKa A = 600 HM. JIyu 1 maer mapaiuienbHO 3epKaity U
momnaaaeT B TOYKY A 9KpaHa, T/ie HaOII0JaeTcsi BTOPO MHTEPHEPEHITMOHHBI MUHUMYM. Yemy
paBHO paccrosiaue h B 3TOM omnbiTe?

5. B uneanbHoM KosiebaTebHOM KOHTYpE aMIUIMTyAa KojeOaHUN CHIIBI TOKAa B KaTYIIKE
UHAYKTUBHOCTH Im = 10 MA, a amMmruntyna Hanpspkenust Ha konaencatope Um = 4,0 B. B momenT
BpeMeHH 1 HampshDKkeHHe Ha KOHJeHcaTope paBHO 3,2 B. Haiinure cuiny Toka B KaTyllke B 3TOT
MOMEHT.

6. Tonkas ymn3a JI gaét y€tkoe nelcTBUTENbHOE N300paXkeHne npeamera AB Ha akpaHe D
(cMm. puc. 1). Uto mpou3oiiaér ¢ n3o0pakeHneM MpeIMeTa Ha SKpaHe, €ClId BEPXHIOKO MOJIOBUHY
JIMH3BI 3aKPBITh KyckoM uépHoro kaptoHa K (cMm. puc. 2)? [locTpolite n3oOpaxeHue npeamera B
obomx ciydasx. OTBET TMOSCHUTE, YKa3aB, Kakue (U3HUECKHE 3aKOHOMEPHOCTH BBI
MCIIOJIb30BAJIH JIJISl OOBSICHEHHUS.

AH C)

] A

AH 2

v v

3adauu u ynpasicerus 018 cCamocmosmenbHol pabomai

1. Haiinure onTHYECKyI0 CHUIy OOBEKTHBA MPOEKIIMOHHOTO ammapara, ecid oH gaet 20-
KpaTHOE yBeJIMUeHUe, KOT/Ia CIaij] HaXOUTCSl OT HETO Ha pacCTOSTHUU 21 cM.

2. Omnpenenurte yBelIMYEHHUE, JaBaeMoe JMH30M ¢ ¢GokycHbIM paccrosHueMm 0,13 M, ecnu
IpeIMEeT OTCTOUT OT Hee Ha 15 cM.

3. Ha ocu OX B Touke X1 = 10 cM HaXoJaUTCs TOHKas paccewBaroliasi TWH3a ¢ (HOKYCHBIM
paccrossureM fi= — 10 cm, a B Touke X2 = 25 cM — TOHKas coOuparomias JuH3a. | JaBHbBIC
onTuyeckue ocu obeux nuH3 coBmanarT ¢ ocbld Ox. CBET OT TOYEYHOTO HCTOYHHUKA,
pacIoIOKEHHOTO B Touke x = 0, mpoias JaHHYI0 ONTHYECKYI0 CHCTEMY, PaclpoCTpaHAETCS
napajuieibHeIM ydkoM. Haiimute hokycHoe paccTosiHue coouparomieit nun3sl fo

4, I[J'ISI «IPOCBETICHUA) OINTUKKW Ha MOBCPXHOCTH JIMH3blI HAHOCAT TOHKYIO IIJICHKY C
nokasarenem npenomieHus 1,25. Kakoit momxHa ObITh MUHUMAIbHAS TOJIIWHA TUIEHKH, YTOOBI
cBeT JUIMHOW BoJiHBI 600 HM W3 BO3/yXa MOJHOCTHIO Mpoxonaui depe3 mieHky? (Ilokazarerns
MPETOMIICHUS TUICHKH MEHBIIIE MOKa3aTells IPeIOMIICHHUS CTeKIIa JIMH3BIL. )

3anamue 12
Pemienne 3ana4 no reme «KBanroBasi puznkar.

TeopeTnueckne BOOPOCHI
1. Anroputm pemieHus 3a7ad Mo TeMe «KBaHTOBasi PU3UKa»

3adauu u ynpasicerus 0as ayoumopHou pabomuol

1. B Bakyyme HaxonsATCs JBa TOKPBITBIX KaJbLIUEM DJIEKTPOJa, K KOTOPBIM
MOJIKITIOUEH KOoHAeHcaTop eMKocThio C. Tlpu mmMTeIhHOM OCBEIICHHH KaToja CBETOM C JUTHHON
BosHBl A =300 HM (OTOTOK, BO3ZHUKIIMIA BHauyaie, MpEeKpallaeTcsi, a Ha KOHJAEHcaTope
TIOSIBIISICTCS 3apsiz = 11-10° K. PaGora BBIXO/A AJICKTPOHOB M3 KalbIlusi A = 4,42.10°1° JIx.
Onpenenure eMKOCTh KoHAeHcaTopa C.

2. ®doToKaTON, TOKPBITHIM KampiueM (pabora BbIxoma A = 4,42-1071° Jx),
OCBEIIaeTcs CBETOM ¢ yacToToit v = 2-10%° ', BeutereBinme u3 Karosa 3JIEKTPOHBI TONAJAI0T B



OJHOPOJHOE MArHUTHOE TOJI€ TEePHeHIUKYISPHO JHUHUAM HMHIYKIMA M JBIDKYTCA TI0
OKPYXKHOCTH MaKcHUMallbHOTO paauyca R =5 mm. KakoB Moaynb MHAYKIIMHM MarHUTHOTO OIS
B?

3. B Bakyyme HaxoAsTCsi JBE MOKPBHITHIE KalbIMeM IUIACTUHKH, K KOTOPBIM
nojkJtoueH KonjaeHcarop emkoctbto C = 8000 n®. Ilpu muMTeabHOM OCBEIIEHHWU OJHOM M3
IUTACTUHOK CBETOM (POTOTOK, BO3HUKIIUI BHayayie, MpEKpallaeTrcs, a Ha KOHJEHcATope
MOSIBIISIETCA 3apsn ( = 11-10° Kn. Pa6ora BBIXO/Ia 3JIEKTPOHOB U3 Kajblus A 4,42.10°1° JIx.
Onpenenurte JUIMHY BOJIHBI A CBETA, OCBEIIAIOIIETO IJIACTUHKY.

4, Yucno (GoTOHOB, M3ITydaeMbIX Ja3epHOM ykaskoi 3a t= 5 ¢, N = 6-10%°. Jliuna
BOJIHBI U3JIy4€HHUS YKa3Ku paBHa A= 600 um. Onpenenure MOIHOCTb P U3yyeHus yKa3Ku.

3adauu u ynpasicHeHus 0151 CamoCcmosmenbHol pabomaol

1. Ilpum yBenmuueHUM B 2 pa3a YacTOThl CBETA, MAJAlOIIEr0 HA IMOBEPXHOCTh METalJla,
3anuparoiiee HampsbkeHue A (OTOANEKTPOHOB yBenuuuiock B 3 pasa. IlepBonauanpHas
4aCcTOTA MMaJaromero ceera Obuta pasua 0,75-10°y. KakoBa [1iuHa BOIHEL, COOTBETCTBYIOIIAS
«KpacHOi rpanuiie» ¢porodddekrta Ay STOro Metaa?

2. ®DOTOH ¢ ITUHOW BOJHBI, COOTBETCTBYIONICH KpacHOU rpanuie Gorodrddekra, BriOMBaeT
JNEKTPOH M3 METAJUIMYECKON IUIaCTUHKU (KaTola) cocyla, M3 KOTOPOro OTKa4daH BO3AYX,
DJIEKTPOH Pa3rOHSAETCS OJHOPOIHBIM IEKTPUUECKUM TI0JIEM HAMpsKeHHOCThIo £ = 5-10% B/Mm.
JI0o Kakoi CKOpPOCTH DIEKTPOH PasrOHUTCA B OTOM IIONE, HPOJETEB MyTh S = 5-10* m?
PenstuBucTckue 3 eKThl HE yIUTHIBATD.

1. Merammyeckas IUIacTHHA OOJIy4aeTcsl CBETOM dacToToi v =1,6-10%I'y. Bouleraromue
U3 IUTACTUHBI (DOTORIIEKTPOHBI MOMAIAOT B OJHOPOAHOE SIEKTPUIECKOE T0JIe HANPSKEHHOCTHIO
130 B/m, npuueM BEKTOp HanpsbKeHHOCTH E 10 HampaBiieH K IUIACTHHE MEepIeHANKYISIPHO ee
NOBEpPXHOCTH. VI3MepeHusi Mmokasaid, 4To Ha paccTosHUU 10 cm OT MIacTUHBI MaKCHMalbHas
KUHeTH4eckass JHeprus ¢GoTodneKTpoHoB paBHa 15,9 3B. Ompenenute paboTy BBIXOJS
AIIEKTPOHOB M3 JIaHHOTO MeTajuia. B cocyme HaXoauTcsi pa3pekeHHBIH aTOMapHBIA BOJIOPOI.
AToM BoOJIOpoAa B OCHOBHOM cocTossHuU (E(1) =— 13,6 3B) mornomaer GpoToH U MOHU3YETCS.
DJEeKTPOH, BBUICTEBIINHA W3 aroMa B pe3y/bTaTe HMOHH3AIMHU, JBIXKETCS BIATU OT sjapa co
ckopocteio v = 1000 km/c. KakoBa yactoTa moriomeHHoro (oroHa? DHepruei TEermIoBOro
JIBIDKEHUSI aTOMOB BOJIOPO/ia MMPEeHEOpeUb.

CamocrositeibHas padora:

Texymas camocrosiTenbHas paboTa 3akirodaercd B paboTe ¢ yueOHOW JUTepaTypou,
IOUCKEe U 0030pe JuTeparypbl U MH(GOpPMAIMU IO 3aJaHHBIM TeMaM Kypca, olepexaroiieit
CaMOCTOSITENIbHOW padoTe, MOATOTOBKE K MPAKTHUECKUM 3aHATHSIM.

CamocrosTenbHas BHeayAUTOpHAs paboTa CTYJAEHTOB COCTOMT B:

e MpopaboOTKe TEOPETHUECKOr0 MaTepuaa;
e BeIMoOJHEeHUH nomamHUX 3amgaHuil. (CMm. 1.5 «[IpakTuueckue 3aHATHSI», «3amadud U
yIpaXHEHUS TUISt CaMOCTOSITENIbHOM paboThI»)



6. Kputepuu oueHuBaHusl pe3yibTaTOB OCBOCHHS AUCHUIIMHBI (MOIYJIA)

6.1. OneHOYHbIE CPEACTBA M KPUTEPUU OLIEHMBAHUSA ISl TEKYIIEH aTTecTAllun
Tekymas aTTecranus IpoBOAUTCS B (hopme:
1) pemieHuu 3ama4 Ha JOCKE (B y4eOHOM ayIUTOPHN) Ha IPAKTUYECKHUX 3aHIATHAX
2) TUCHMEHHOM paboTHI,
Ilpumeput ouenounvix cpeocme u Kpumepues oueHUGAHUA

1) Pemienust 3a1a4 Ha NPAKTHYECKOM 3aHATHH

[Tpumeps! 3a1a4, pa30UpaeMbIX Ha MPAKTUYECKUX 3aHATUSAX MPEJCTABIICHHI B I1. 5 (pa3aen
«[IpakTHueckue 3aHATUNY).

Kpurtepuu oniennBanus

OTBETOB Ha BOIIPOCKHI U PEIICHHU 33734 Ha JOCKE (B aVI[I/ITODI/II/I)

Kaxxnas 3a1aua oLleHUBAETCS «3a4TEHO - HE 3aYTEHO»:

- «3aUTEHO», €CIIU IOJIyYE€HO PELIeHHE B OOLIEM BHJE, HO IPU PEHIEHUU MOTYT ObITh
JIOTIYIIEHbl HE3HAUMTEJIbHbIE IIOMApKu (HE BBINOJIHEHA IPOBEpKA E€IUHUL] H3MEPEHUH,
MaTeMaTHuecKas olmmbKa B pacueTax, €CTh OUIMOKH IIPU BBIITOJHEHUN PUCYHKA);

- «HE 3a4YTEHO», €CIIM HE IOJyuYeHO pelleHue B oOueM Buae (OTCYTCTBYET WU
HEBEPHOE), HE 3aBUCHMO OT HAJIMUUs O(hOPMIICHUS JTaHHBIX, PUCYHKA U OCHOBHBIX ()OPMYIL.

B koHI1Ile cemecTpa onpeaenseTcss CpeHss OLIEHKa 3a pelIeHHE 3a/1ad Ha MPaKTUYECKUX
3aHATUSX.

- 001IIas OLIEHKA «3aUTEHOY, €CIU ObUIN 3auTeHBI He MeHee 70 % 3amau.

2) IucbMeHnHas paéora

1. Craptys u3 TOouku A (CM. pHUC.), CHOPTCMEH JBUKETCS
PaBHOYCKOPEHHO /10 TOUKU B, mocie koTopoil Moysb CKOPOCTH CIIOPTCMEHA
OocTaercsi TOCTOSIHHBIM BIUIOTH A0 Toukn C. Bo ckoiabko pa3 Bpewms,
3aTpadyeHHoe cropTcMeHoM Ha ydyacTok BC, Oosbie, ueM Ha ydactok AB,
€CJIM MOJyJb YCKOpEHHUs Ha o0oux ydacTkax oanHakoB? Tpaekropus BC —
MOJIYyOKPY’KHOCTb.

2. B kamopuMeTpe HaxoJATCS B TEIJIOBOM PAaBHOBECHU BOJa H
nén. Ilocne omyckanusi B Kajopumerp Oonra, umeromero maccy 165 ¢ u
temneparypy -40 °C, 20% Boabl mpeBpaTHIIOCh B JEA. YelbHas TEIUIOEMKOCTh MaTepuaia
6onta paBHa 500 /xc/(ke*K). Kakas mMacca BObI epBOHAYAIBHO
Haxogwiack B Kajmopumerpe? TemnoéMKoCThrO Kajlopumerpa + .,
npeHedpeyb. — .
3. B BepTHKaIbHOM NUJIMHAPHUYECKOM COCYAE C Lf
rIaJKUMU CTEHKaMHM MOJT MOJBH>KHBIM NOpIIHEM Maccor 10 ke u '
IWIOIIAAbI0  TIONEPEYHOro  cedeHuss 50  cm?  HAXOAUTCS
pa3pexkeHHbI Ta3 (cM. pucyHok). [lpm nBmxkeHHM cocyda Mo
BEPTUKAIA C YCKOPEHUEM, HAINpPABIECHHBIM BBEPX U PaBHBIM IO
moaynro 1 m/c?, BeIcoTa cT0s10a rasa Ioj IOPLUIHEM IOCTOSHHA U
Ha 5% wMmeHblIe. yeM B mokosmemcs cocyae. Cuurtas Temmeparypy rasa IMOJ TOpPUIHEM
HEU3MEHHOM, a Hapy»XHO€ JJaBJIeHHE ITOCTOSHHBIM, OIIpe/IeINTe BHEIIHEee AaBieHne. Macca rasa
M0/l IOPIIHEM ITOCTOSIHHA.

4. TodeuHblil OTpULATENBHBIN 3apan ( = -1,5:107% Kn npukeTcss B OJHOPOIHBIX
IIEKTPUYECKOM M MarHUTHOM MnoJsix, HanpsokeHHocTs anextpuueckoro nons E = 1200 B/m,
WHOYKIUS MarHuTHoro Hoyiss B =0,03 Tha. B HEKOTOPBIT MOMEHT
BPEMEHM CKOPOCTh 3apsja paBHa mo Beiuuune o= 10° m/c u —
JIEKUT B TUIOCKOCTH BEKTOpoB B u E, mpu 3TOM BEKTOp ® B

C

it e e n fe gt g iR 3
L '.'---'.'-I /'.z.ﬂ'.'a'/r.ﬂ ..-"_,’,-u .-"-zr.-f.-".)'.f.f.z'-'z

16

il



NepHeHANKYISIpeH BekTopy Eu cocTaBisieT ¢ BeKTopoM B yron o= 45° Halinute BenuuuHy
PE3YNBTUPYIOLIEH CUIIBI, JEHCTBYIOLIEH HA 3apsj CO CTOPOHBI AIEKTPOMATHUTHOIO MOJISL B 3TOT
MOMEHT BPEMEHH.

Kpurepnn olieHUBaHUS MMCEMESHHOM Da6OTBI

PaGora OICHUBACTCA 110 HBYX6aHHBHOﬁ CHCTEME. «3auTCHO» — «He3auTeHo». OTmeTrka
«Ba4YTC€HO» BBICTABJISACTCA B CilIy4dac, €CJIM CTYACHT IIPaBUJIIBHO BBIIIOJIHUII oonee yem 60%
MPCAJIOKCHHBIX 3a/la4 U MOXKCT O0BICHUTH X0 pCHICHUSA yKaSaHHOﬁ npenoaaBaTeyiCM 3a1a4vu.

6.2. OneHOYHbIE CPEACTBA U KPUTEPUHU OLEHUBAHUSA ISl IPOMEKYTOYHOM
arrecTaunu
[TpomexyTounas arrectamus mo AucuuiuinHe «3amadu EI'D mo ¢gu3uke MOBBIMICHHON
CJI0’KHOCTH» IPOBOJMTCS B BUJE 3a4eTa.
Kpurepuii BbicTaB/IeHHS 3a4eTa

OI_IeHKa «GaYTCHO» BBICTABJISICTCS €CJIA CTYACHT:

1. Tlocerun Bce mpakTH4eckue 3aHATUs. B ciydae mpomycka 3aHSATHNA CTYIEHT JOJIKEH
MOKa3aTh MPENOJABaTEI0 KOHCIEKT PELIEHUs 3aJlaHui, IpeajiaraBuIuxcsi Ha 3TOM 3aHATUH U
pelIeHHs 3aJlaHud JJIT CaMOCTOSITENIbHON padOThI MO ATOW TeMe, U MOXKET OOBSCHUTH XOJ
pElIeHHs] YKa3aHHOMW MPEro/iaBaTesieM 3a/1auu.

2. Tlomyunn OILEHKY «3a4TCHO» IO MHUCHMEHHOW pabdoTeé W HWTOTOBOMY 3a4ETHOMY
3a/1aHHUIO.

3. He uMmeeT HEyIOBIETBOPUTEIHHBIX OIICHOK 32 MPAKTUYCCKUE U IOMAITHUE 3aTaHHUS.

3ader BBICTABISCTCA CTYACHTY IIPHU BBIIIOJHEHUU BCEX TYHKTOB KPUTEPUSL.

IIprMep NHUCHEMEHHOM 3a4eTHON paOOTHL:

CMoOneHCKui rocyiapCTBEHHBIN YHUBEPCUTET
Kadenpa pusuku u TeXHUUECKUX TUCITUTIIMH
Hanpasnenue noarorosku 44.03.05 «Ilenarornyeckoe oopazoBaHHe»
Hpodpuab «Duzuka u ungpopmamukar
Jucnuninna no seidopy b1.B./IB.17.1
«3anauu EI'D no ¢pu3nke noBbIILIEHHON CJI0KHOCTH)
9 cemecTp

[MMCBMEHHA S 3AYETHASI PABOTA

HNHcTpyKuus mo BHINOJTHEHUIO PadoThI
Pabota coctouT u3 nByX yacTei, BKIIIOUAOMINX B ce0s1 32 3aqaHusl.

OtBetsl Ha 3a7aHus 1 -25 B mose oTBETa B TeKCcTe pabOoThl, a MOTOM MEPEHECUTE Ha
OTJICTBHBIN JINCT OyMaru, COXpaHsisi HyMepaIluio.

Otaer k 3agaHusaM 25-32 BKIIIOYaeT B ce0si MOIpOOHOE OMMCAHKE BCETO X0/1a BHIMTOIHEHUS
3amanus. Ha oTiensHOM JTicTe OyMarn yKaXuTe HOMEp 3aJIaHus U 3aITUIIATE €T0 TIOJTHOe
peleHue.

[Tpw BEIYHCIICHUSAX pa3perIaeTcs HCIOIb30BaTh HEITPOTPAMMHUPYEMBIH KAIBKYJISTOP.

[Tocne BwImoNHEHUs paboThl, choTorpadupyiiTe JHUCTHI C OTBETAMH M MPUIILIUTE Ha
MIPOBEPKY.

Huxe npuBeieHs! ClipaBOYHbBIE TaHHBIE, KOTOPHIE MOTYT MOHAA00UTHCS Bam npu
BBITIOJTHCHUH PaOOTHI.

JecAatnyHoble NPUCTaBKN

Haumeno- O0Oo3Hauenne | MHOXUTEND Haumeno- O06o3Hauenne | MHOXUTEND
BaHUE BaHUE
rura r 10° CaHTH C 1072
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Mera M 10° MUJUIH M 103
KHJIO K 103 MHUKPO MK 10
TeKTO r 102 HaHO H 10°°
e II 101 [THKO it 10712

Koncmanmul

4UCIIO TC n=3,14

yCKOpeHue CBOOOIHOTO Ma/ieHus Ha 3eMiie g =10 m/c?

rpaBUTALMOHHAS IOCTOSIHHAS
YHUBCPCAJIbHAA ra3oBas MOCTOAHHAA
nocrosinHas bonblmMana
MOCTOSIHHast ABOTaJIpo

CKOPOCTh CBETa B BaKyyMe

K03 PHUIHEHT MPONOPIMOHATFHOCTH B 3akoHe KyroHa
MOJyJIb 3apsa JIEKTpOHa

(371eMEHTapHBIN ANEKTPUUYECKUH 3apsia)
nocrosinHas Ilnanka

G = 6,710 H-m?/kr?
R = 8,31 [Ix/(Monp-K)
k=1,38-1023 /K
Na = 6-10% momp !

c=3-108 m/c
1
k= =9-10° H-M%/Kn?
4dme,
e=1,6-10°Kn

h=6,6-10"* JIxx-c
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TeMIeparypa

aTOMHas €MHHIIA MACChI

1 aToMHas eMHUIIA MACChl IKBUBAJICHTHA
1 371IeKTpOHBOJIBT

1 actpoHOMMUECKas eAMHUIIA

1 cBeToBOM roj11

1 mapcex

Coomnowenue Meafcdypamutmbmu et)uuuuamu

0K=-273°C

1 a.em. = 1,66-10%7 xr
931,5 M»B
15B=1,6-10"° JIx

1 a.e. 150 000 000 xm
1 cB. Tox ~ 9,46-10*° m
1 mk =~3,26 cB. roja

Macca wacmuy

JIEKTPOHA 9,110 3kr ~5,5-10 *a.e.m.
pOTOHA 1,673-10%" xr ~ 1,007 a.e.m.
HEWUTpOHA 1,675-10%" xr ~ 1,008 a.e.m.

Acmponomuueckue eeudUHbBL
CpelHMM paguyc 3eMiu

paaunyc Comnuiia

TEMIICpATypa IIOBEPXHOCTHU COJ'IHI_[a

Rg =6370 kM
R =6,96-10° m
T = 6000 K

Ilnomnocme MO COJTHEYHOT0 Maciia 900 kr/m®
BOJIBI 1000 xr/m® ATIOMUHUS 2700 xr/m®
JPEBECUHBI (COCHA) 400 kr/m® Kesesa 7800 kr/m>
KEepOCHHA 800 kr/m° pTyTH 13 600 xr/m®
Yoenvnaamennoémkocme

BOJIBI 4,2-10° Jix/(xr-K) ATFOMUHHST 900 ITx/(xr-K)
IbJa 2,1-10% JIx/(xr-K) Meaun 380 IIx/(xr-K)
xKeresa 460 Jx/(xr-K) qyryna 500 IT/(kr-K)
CBUHIIA 130 JTx/(xr-K)

Yoenvnaamennoma

mapooOpa3zoBaHust BOJIbI
IIJIaBJICHUS CBUHIIA
TUJTaBJICHUS JIb/1a

2,3-10° JTx/kr
2,5-10* Tx/kr
3,3-10° /KT

Hopmanvnsie ycnosus:  nasnenue — 10° ITa, Temmeparypa — 0 °C

Moanapnas macca

a3ora 28-10° kr/mounb reaust 4.10°2% kr/moub
aprosa 40-10° Kr/mMoub KUCIIOpOIa 32.10° «xr/monn
BOJOpOAA 2.10°% xr/mMounb JINTHUSA 6-103 Kr/mMoinb
BO3/yXa 29.10° kr/moib HEOHa 20-103 kr/mMoub
BOJIBI 18-10° Kr/mMoib YTIEKHUCIIOTO Ta3a 44.10°° Kr/mounb
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Yacts 1

Bribepure Bce BepHbIE YTBEPKACHUS O (U3NYECKUX SBJICHUSAX, BEIMUYNHAX U 3aKOHOMEPHOCTSIX.
3anumure uUdpsl, 04 KOTOPHIMU OHH YKa3aHBbI.

1) Cuibl, ¢ KOTOPBIMH TeJa ACHCTBYIOT APYT HA JIPYTa, PaBHBI 10 MOAYJIIO ¥ HAIIPABJICHBI 110
OJTHOM MPSIMOI B MPOTHUBOMOJIOKHBIE CTOPOHBI M UMEIOT Pa3HYIO MPUPOTY.

2) B mpouecce KpHcTalUM3alMH TTOCTOSIHHOW MacChl BELIECTBA €r0 BHYTPCHHSISI YHEPrUs
YMEHbIIIAETCS.

3) Cwuna B3aUMOICHCTBHS [BYX HEMOJIBM)KHBIX TOYCYHBIX 3apsilOB B BaKkyyMme IpsMO
MIPOIOPLIMOHANIbHA KBAJ[paTy PACCTOSHUSI MEXKAY HUMHU.

4) Tlpu mameHuM JIyda CBeTa Ha IUIOCKOE 3€pKajio MaJarONIMid JIyd, OTPaKEHHBIA JIyd H
MEePIEeHIUKYIIAP K 3epKally, BOCCTABICHHBIN B TOUKE MaJCHUS, JIeXkKAT B OJJHOM IJIOCKOCTH,
a YroJj MaJieHusi paBeH yriy OTPaKeHHUSL.

5) Sapo aroma KHCIOpOJa COCTOMT M3 MOJOXHTEIBLHO 3apsHKEHHBIX  MPOTOHOB
Y HE UMEIOIIMX 3apsi/ia HEUTPOHOB.

Ortser:

I[aHI)I CJICAYIOIME 3aBUCUMOCTHU BCIIMYHH:

A) 3aBUCHMOCTb  NyTH,  TPOMJIEHHOTO  PAaBHOYCKOPEHHO  JABIKYIIMMCS  TEJIOM,
OT BPEMEHM JIBUKEHUS NIPYU HAYAJIbHOM CKOPOCTH TeJla, PAaBHOM HYJIIO;

b) 3aBHCMMOCTH KOJMYECTBA TEIUIOTHI, BBIACNAIOIIEIOCS MPHU CrOPaHUM TOIUIMBA OT MAacChl
TOILINBA;

B) 3aBHCHMOCTB D2IEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTOpa C PpAacCTOSHUEM MEXAy
riacTHHAMH 0 OT TUIOIIAAHN TTACTHH.

VYcTaHOBHUTE COOTBETCTBUE MEXKIY ATUMH 3aBUCUMOCTSAMU M BUIaMU T'pauKoOB, 0003HAUEHHBIX

mudpamu 1-5. lnsg kaxnoil 3aBucuMoct A—B noadepure coOTBETCTBYIOIIUHN BUA rpaduka u

3anMIIUTe B TaOJIMIly BbIOpaHHbIE HU(PHI 10 COOTBETCTBYOMMMU OykBamu. [{udpsl B oTBETE

MOTYT ITOBTOPSTHC.

©) (4)

OrtBer:
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Ha pucynke mnokasan rpaduk 3aBUCHMOCTH U, , M/C |

NPOEKIMU U, CKOPOCTH Tella OT BpemeHH . 12
KakoBa npoekuus @, YCKOPEHHs 3TOro Teja B 8 / \
UHTEpBaJie BpeMeHH oT 2 110 3 C? 4

OrtBer: Mm/c2.

KakoBa kunetndeckas sneprusi aBToMoomitst maccoit 1000 xr, ABMXKyIErocst co ckopocteio 10
m/c?

OtBer: KJx.

UYenosek ycibliiai 3ByK rpoMa uepe3 6 ¢ mocie BCIbIIKY MOJHUU. CUuTas, YTO CKOPOCTh 3BYKa
B Bo3/yxe paBHa 340 m/c, onpenienure, Ha KAKOM PACCTOSHUU OT YeJIOBEKa YAapHila MOJIHUS.

OrtBer: M.

Masnbuuk nogHuMaeT BBEpX I'mpro maccoil 10 kr, aelicTBys Ha He€ moctosHHOM cuioit 120 H,
HaAIpaBJIEHHOW BEPTHKAIbHO BBepX. V3 NMpuBEAEHHOrO HMXKE CHMCKA BBHIOEPUTE BCE BEPHbBIC
YTBEPKACHHUS.

Eciin ManbyuK IPHIIOKKUT K THPE HAIIPABIEHHYIO BepTUKaIbHO crity 90 H, oH He cMokeT eé
1) momHSTE.

I'ups neiicTByeT Ha pyKy Manbuuka ¢ cuiioi 100 H, HanpaBneHHOM BHU3.

2

3) Bec rupu pasen 120 H u HampaBiieH BBepX.

4) PaBHoeiicTBYIOIIAs CHJI, IEHCTBYIOIIMX HA THpIO, paBHa 240 H u HampaBneHa BBepX.
) VY cKOpeHne THPH PaBHO 2 M/c2.

5)

Ortser:

HckyccTBeHHBINM CyTHUK BeHepsl mepeBenu ¢ 0JHOW KPYyroBOW OpOWTHI Ha JIPYryr0, HA HOBOM
opOuTe CKOpPOCTh €ro [BWXKCHHS MEHbIIE, YeM Ha mnpexHeidl. Kak u3MeHuWnauch mpu 3ToM
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11

[EHTPOCTPEMHUTENBHOE YCKOPEHUE, C KOTOPHIM CIYTHUK ABMXKETCS MO OpOUTE, U €ro Mmepuoj
oOpareHust BOKpyr Benepsi?
Jnst KaXK 101 BETMYMHBI ONPEIEIIUTE COOTBETCTBYIOIINI XapaKTep U3MEHECHUS:

1) yBemuumiIach
2) yMEHBIIHIAChH
3) He U3MEHHIIACH

3anummre B TaOIUIy BEIOpaHHbIE U(PBI TS KaX101 Gu3nueckoil BenuuuHbl. L{ndpsl B oTBeTe
MOT'YT IOBTOPSITHCS.

[lenTpocTpeMuTenbHOE [lepuon obpareHus CiryTHUKa
yCKOpeHue BOKPYT 3eMiu

[Iajiba  Maccoii m, CKONB3fIIAas 1O  TIIaJKOW  TOPU3OHTAJIBHOM  MOBEPXHOCTH
CO  CKOpPOCTBIO L, abCONIOTHO ~ HEYNPYro  CTaJKUBaeTCs C  IOKOsIIeHcs
mIaioo# Maccoii M.

YcTaHOBHTE COOTBETCTBUE MEKTY (DHM3UUICCKHMHE BETMIMHAMH U (HOPMYJIAMH, BBI

[unuHapuyecku  cOCyl  pa3lenéH  HENOJBMIKHOM  IEPEeropoJKOM Ha  JBE  YacTH.
B onxHOM wacTu cocyga HaxoOuTCS HEOH, B Jpyro — KpunToH. KoHueHTpanuu ras3os
olMHAaKoBbl. CpeqHHE KMHETHYECKUE DHEPIMH TEIUIOBOIO JBMKEHHS MOJEKYJ Ta30B PAaBHBI.
Onpenenute OTHOLIEHHUE JaBJIECHUS KPUIITOHA K JaBJICHUIO HEOHA.

Ortser:

OtHocuTenbHAs BIAXHOCTh BO3JlyXa B IWIMHApE moA mnopmHeMm paBHa 43%. Bo3ayx
M30TEPMUYECKH C)Kalld, YMEHBITUB ero 00bhéM B 3 pasza. KakoBa oTHOocuTenbHas BIaXHOCTH
BO3/1yXa B LIMJIMHJIPE TIOCIIE CHKATHS?

OrtBer: %.
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13

Ha pucynke mnokazaH ULHMKIMYECKMH IIpouecc H3MeHeHus P | 3
COCTOSIHUS 1 MOJIbF OQHOATOMHOI'O HAcanbHOro rasa. Ha xaxom
y4acTKe IMKJIa HM3MEHEHHE BHYTPEHHEH SHEpPruM raza paBHO
MOJTY4YEHHOMY Ira30M KOJUYECTBY TEIUIOTHI?

OTBeT: Ha y4acTke . »-

0 T
Ha pucynke mnpencraBieHbl rpadukud  3aBUCUMOCTHU
TemrepaTypbsl { JOBYX Tel OJMHAKOBOH MacChl OT A 2
coobuiénHoro komuuectBa TemwioTel Q. IlepBoHayanmbHO /
TeJla HaXOIMIIUCH B )KUIKOM arperaTHOM COCTOSTHHH. L~
6 1
Hcnonb3ys JTaHHBIC rpaduKoB, BBIOCpHTE u3 7

MPEATIOKCHHOTO MEPCUHA BCC BCPHBIC YTBCPIKACHUA.

AN

1) Temmeparypa KHIICHHS Yy [IEPBOTO Tejia B 2 pa3a HUKE, o
4YeM y BTOPOTO. 0

2) Tena UMEIOT OJAMHAKOBYIO YACIBHYIO TCIUIOEMKOCTH B
YKHUJIKOM arperaTHOM COCTOSIHHH.

3) VaenpHas TEIIOEMKOCTh B JKHIKOM arperaTHoM
COCTOSIHUM Y TEpBOro Teja B 3 pa3a OoJblle, 4eM Yy
BTOPOTO.

4) O06a Tena UMEIOT OJUHAKOBYIO YACIBHYIO TEILUIOTY
napooOpa3oBaHUsI.

5) VYnenbHas TEI0EMKOCTh B ra3000pa3HOM arperaTHom
COCTOSIHUM Y TIEPBOTO Teja B 2 pa3a Oojblle, 4eM y
BTOPOTO.

OrtBer:

1 MOJIb OTHOATOMHOTO M/I€AJIBHOTO I'a3a y4acTBYET B mporecce 1— PA
2-3, rpaduk KOTOpOTO N300paKEH HA PUCYHKE B KOOpAWHATAX P-V, 3
rae p — JlaBJICHUE rasa,
V — 00béM raza. Kak u3MeHsIOTCS TIJIOTHOCTH ra3za B XOJIe mpoliecca
1-2 u aGcomroTHas Temneparypa rasa B xojie npouecca 2—3? Macca
rasza OCTaércsi HOCTOSHHOM. 1 2
JUis KakJoi BETMYMHBI OINPENIEIUTE COOTBETCTBYIOIIUI XapakTep
M3MEHEHUS: 0

<y

1) yBenMuuBaeTCs
2) yMEHbIIIaeTCs
3) He U3MeHseTCs

3anuiuTe B Ta0IMILy BRIOpaHHbBIE UGB 715 Kax a0l ¢puznyeckoil BenunuuHbl. Lludpsl B oTBETE
MOTYT ITOBTOPSTHCS.

ILtoTHOCTB rasa AOGcoitoTHas TeMIiepaTypa
B X0JIe mporecca 1-2 rasa B Xoje Ipoiecca 2—3
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15

16

17

18

[11Th OIMHAKOBBIX PE3UCTOPOB C CONPOTUBICHHEM 2 OM COEAMHEHBI B JIEKTPUUECKYIO 1IETIb, MO
KoTopoi Teuér Tok | (cM. pucyHok). MaeanbHblii BOJBTMETp MOKa3bIBaeT HampsbkeHue 9 B.
Yemy paBHa cuia Toka |?

Ortser: A.
[TpstMOTMHEHHBIA MPOBOJHUK JUIMHOM L, 1o KkoTopoMy mporekaer TOK |, momenieH B

OIHOPOIHOE MATHUTHOE MOJe MNepHeHAUKYISIpPHO IMHUAM HMHAyKuuM B. Bo ckombko pa3
YMEHbIIUTCSA cujla Ammepa, JEHCTBYOIIas Ha MPOBOJHUK, €CIM €ro JUIMHa OyaeTr B 2 pasa
OoJblle, a cuila TOKa B IPOBOJHUKE OyzeT B 4 pa3a MeHbliIe?

OtBeT: B pasz(a).

Konnencarop, 3apskeHHBIH 10 pa3HOCTH noTeHIManoB U, B mHepBbli pa3 MOIKIIOUMIM K
KaTyIlIKe C UHAYKTUBHOCTBIO L, a BO BTOpOI — K KaTyllIKe, UHIYKTUBHOCTb KOTOPOM COCTaBIISET
3L. B 06oux ciny4asx B MOJYYMBILEMCS KOHTYPE BO3SHUKIIM HE3aTyXarolUe IEKTPOMarHuTHbIE

o o . 2
konebanus1. KakoBo oTHOIIIEHHE 3HAYEHHUH ITOJIHOH OHCPIUH Konebanuii —=?

1

Ortser:
Ha pucynke npuBenéH rpaguk 3aBUCUMOCTH CHIIBI TOKa

H A
OT BPEMEHU B KOJIEOATENHLHOM KOHTYpE, 00paszoBanHoM | MA
KOHJIEHCATOPOM M KaTYLIKOW, HUHAYKTUBHOCTb KOTOPOU 6T
paBHa 0,2'H. W3 mnpuBEeAEHHOrO HUXKE CIIUCKa
BbIOEPUTE BCE BEPHBICYTBEPHKICHUS. 0 ' ' L >

1 2\3 /4 5 6 t, Mc

1) TIlepuon >NEKTPOMArHUTHBIX KolieOaHWil paBeH 6 -6

MC.
2) B momeHT BpeMeHH | Mc 3apsii KOHAEHCATOpa
paBeH HYIIIO.

3) MakcumainsHoe 3HAYCHUE SHEPruu
AJIEKTPUYECKOTO TIOJIsI KOHJAEHcaTtopa paBHO 1,8
MKJK.

4) B MOMEHT BpPEMEHH 2 MC JHEpPrHs MarHHUTHOTO
I10JIs1 KaTYIIKH JOCTUTAaeT CBOEr0 MUHUMYMa.

5) 3a mepBbie 6 MC DJHEPrHss MArHUTHOTO IOJIS
KaTyIIKH TOCTHUIJIAa CBOEr0 MaKCUMyMa 2 pasa.

Ortser:

[Iyyok MOHOXPOMAaTHYECKOrO CBETa BXOJUT M3 BO3AyXa B BOAy (CM. !
pUCYHOK). YTO NpOMCXOIUT HpH NEPEXOJE CBETa M3 BO31yXa B BOIYy C a
YaCTOTOW AJICKTPOMATHUTHBIX KOJICOAHWH B CBETOBOM BOJIHE M CKOPOCTHIO
UX pacnpoCTpaHeHus?
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JI71s KaXK0¥ BEJIMYUHBI ONIPEIECIIUTE COOTBETCTBYIOIIUN XapaKTEP U3MEHEHHUS:

1) yBenuuuBaecTCA

2) yMCHbIIAETCS

3) He u3MeHseTCA
3anummre B TaOIUIly BRIOpaHHBIC TUQPHI I Kax 101 pusnueckoit Benmnunnbl. L{ugpsl B oTBEeTE
MOTYT IIOBTOPSITBCSL.

YacroTa CkopocTb

Ha pucyHke mnoka3aHa Lenb MOCTOSIHHOTO TOKa. BHyTpeHHHM
CONPOTHUBIICHUEM HCTOYHMKA TOKAa MOXHO IpeHeOpeub. YCTaHOBUTE
COOTBETCTBUE MEXIYy (PU3MUECKUMH BeIMYMHAMU U (popMmynamu, IO
KOTOppIM MX MOXxHO paccuutath (E— DJIC ucrounuka Ttoka; R —
COIIpOTHBIIEHUE pe3ucropa). K Kakaod MO3UIMU MEpBOro CToONa
noA0epuTe COOTBETCTBYIOINYIO IIO3UIMIO M3 BTOPOro crTojlma W
3anMuIInMTe B TaONUIly BbIOpaHHble LUQPBI IO0J COOTBETCTBYIOLIMMHU
OyKBaMH.

OUSNYECKUE BEJIMUYMHLBI DOOPMVYIJIbI
CHJIa TOKa Yepe3 UCTOYHHK MPH 3aMKHYTOM Kiitoue K 2E
A) 1) R
MOIITHOCTb, BBIICIISIFOIIASACS HAa PE3UCTOPE MPH PA30MKHYTOM
b) xmoue K E
2) 2R
2E2
3 R
EZ
4) R
A| B
OrTBerT:
258 A
IIpu o-pacmaze sapa wu30TOHA 101 Md o0pa3yloTcs o-yacTHlla M SApO M30Toma 7 X.
A

OnpesenuTe MaccoBoe 9ucio sapa 7 X.

OTtBerT:
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Ha pucynke w300pakeHa  ynpoméHHas JauarpaMMa  HIDKHHX
OHEPreTUYECKUX YpoBHEW aromMa. HymepoBaHHBIMM  CTpeJIKaMu
OTMEYEHBl HEKOTOPHIE BO3MOXKHBIC TEPEXOAbl aTOMa MEXIy AITHMHU
ypoBHsIMU. Kakue U3 3TUX MEPEexX0/I0B CBSA3AHBI C MOTJIOMEHUEM KBaHTA
CBeTa C HauOOJIBIICH YacTOTOM W M3JIy4YeHHEM KBaHTa CBeTa C
HauMEHbIIEH JJIMHOW BOJIHBI?

YCcTaHOBUTE COOTBETCTBUE MEXIY IMpOIecCaMu  IOTJIOMICHUS U
UCIyCKaHWsI CBETa M CTpelIkaMH, O003HAYAIOIIMMU SHEPreTHYCCKUE
nepexoapl aroma. K KaxaoW MO3WIMM TEpPBOTO CTOJOma moadepure
COOTBETCTBYIOIYIO IMO3UIIMI0 M3 BTOPOrO CTONONA W 3alUIIUTe B E
TabNuIly BBIOpaHHbIE U(PHI 10 COOTBETCTBYIOMIMMH OyKBaMHU. 0

SPJ mm-s:-[11 &

=

1 234

ITPOLECCDHI OHEPI'ETUYECKMUE ITEPEXO/IbI

IIOTJIOMICHHUEC KBAHTa CBCTA C HanOOJIbIIEH YaCTOTOM 1
A) 1)

W3Jy4YCHHE KBAaHTA CBETA C HAWMEHBIICH IMHOMU 2
b) Bonub 2)

3)

4)

Ortser:

Omnpenenure cuily TOKa B JaMIIOYKe (CM.
PHCYHOK), €CIH TOTPEIIHOCTh MPSIMOTO
U3MEPEHUs] CUJIbl TOKA paBHA LIEHE JENCHHS
aMIepMerpa.

Ortser: ( + ) A.
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VueHHKy HEOOXOJMMO Ha OIbITe OOHApYKUTh 3aBUCHMOCTh 00BEMa rasza, HAaXOISIIETOCS B
cocyne noJ HOJIBMYKHBIM HOPILHEM, oT MacChl rasa.
VY Hero mMeeTcs MATh Pa3InYHBIX COCYJOB ¢ MaHoMmeTpamu. Cocypl HAOJIHEHB! OJHUM U TEM
K€ ra30M IPU Pa3IUYHBIX TEMIIEPAType U JAaBJICHHUHU (CM. TaOIuUILy).

Kakue aBa cocyna He00X0IMMO B35ITh YYCHUKY, YTOOBI IPOBECTH TAHHOE HCCIIeJOBaHHE?

24
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Ne Hasnenue, klla TeMnepaTypzi rasa Maccaraza, r
cocyna B cocyne, °C

1 200 20 15

2 200 50 15

3 150 20 15

4 200 20 10

5 150 50 10
3anumure B OTBETe HOMEpa BEIOPaHHBIX COCY/I0B.
Ortser:

Yacrs 2

Pesucrop R u karymka MHAYKTUBHOCTH L C Kene3HbIM ceplIeYHUKOM K Er
HNOJKJIIOYEHbl K MCTOYHMKY TOKa, Kak II0Ka3aHO Ha CXeMe. |
[TepBonavanpHo kimrou K 3amMKkHyT, nmoka3zaHus amnepMmerpoB Ar u Az

paBHbI, cooTBeTcTBeHHO, 11=1A m |I2=0,1 A. Yro npomsoitnér c
BEJIMYMHON M HANpaBIICHUEM TOKA 4Yepe3 PE3UCTOpP TOCIE Pa3MBIKAHUS
kimoua K? OTBeT mosicHUTe, ykas3aB, Kakue SIBICHUS U 3aKOHBI Bbl
HCIOJIL30BAJIN IS OOBSICHEHUS.

I'py3 maccoit m=2,0kr u o6bémom V =102 M, monBemenusIii Ha
TOHKOW HUTH, I[EIMKOM MOTPYKEH B KUAKOCTh U HE KacaeTcs JHa CoCcyaa

(cm. pucynok). ITnotHocts xmmxoctu p = 700 xr/m>. Haitnure Momyms []
CWJIBI HATSDKEHUS HUTH.

KakoBa MakcumanpHasi CKOPOCTH (POTOIIEKTPOHOB, BBIPHIBAEMBIX C MOBEPXHOCTH KAJMEBOTO
doTokaToma mpu oO6mydeHMH ero csetom dyactotoit 8 <10 T'm, ecnm «kpacHas rpaHHIa»
doroaddexra ans xanus paBHa 0,62 Mkm?

!

JIBa cocyzna pa3HOro o0beMa, COeIMHEHHbIE TPYOKOH ¢ KPAaHOM, COJEpKAT BIaKHBIN BO3AYX IIpU
KOMHaTHOW Ttemmeparype. OTHOCUTENbHAas BIAXHOCTh BO3JyXa B COCyJax paBHa
cootBercTBeHHO 30% u 40%. Eciaum kpaH OTKpBITH, TO MOCHE YCTAaHOBJIEHHS TEIIOBOTO
paBHOBECHSI OTHOCUTENbHASI BIIAYKHOCTh BO3/[yXa B COCYy/1ax OKaxkeTcs paBHoU 36%. Onpenenure
OTHOILIEHHE 00BEMa BTOPOIO cocyia K 00beMy nepBoro. Temneparypy cUUTaTh OCTOSHHOM.
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Barapest u3 4eThIpéX KOHJEHCATOPOB 3MeKTpoéMKocThio C1 = 2C, C, C,
C> = C, (3 = 4C nu C4 = 2C moaxirovYeHa K HCTOYHHUKY
nocrosiuHoro  Hampsbkenust ¢ DJIC E  w  Buyrpennum
COIIPOTHUBJIEHUEM I' (CM. pUCYHOK). Ha CKOJBKO M KaK M3MEHUTCA C, C,
oOmas SHEpTus, 3anacéHHas ¢ ¢

B OaTtapee, eciu B KoHJieHcaTope C3 BO3HUKHET MPoOoii?

|I(€,I’
L

B miockocTu, mapalienbHOM TUIOCKOCTH TOHKOM coOuparomein
JIMH3BI, 10 OKPYXHOCTH CO CKOPOCTBIO U =5 M/c nBuxercs
TOYEUHBIH UCTOUHHUK cBeTa. Paccrosnue mMexny muockoctsasmu 0 =15 cm. Lentp okpyskHOCTH
HAXOMUTCS HA TJIABHOM ONTUYECKOH ocu nuH3bL DokycHoe paccrosnue jmusbl F =10 cm.
Haiinute ckopocTh [IBHMXKEHHS H300paKeHUsT TOUYEYHOTO MCTOYHMKA cBera. Cremnaiite
MOSICHUTENbHBINA 4epTEX, yKa3aB X0l JIy4eil B JTMH3E.

I'pysst maccamu M = 1 kr u M cBsi3aHbl JErKOM

HEPACTSKUMOW HUTHIO, NepeOpoIIeHHON uepe3 OJI0K, IO

KOTOPOMY HHUTh MOXET CKOJBb3UTh 03 TpeHHs (CM.

pucyHok). I'py3 maccoit M HaxomuTcsi Ha MIEPOXOBATOM m m
HAKJIOHHOM IUIOCKOCTH (YroJl HakJIOHa IUIOCKOCTH K

ropu3oHTy o = 30°, koapdunment tperus w = 0,3). [lpu o

KaKOM 3HAYE€HHH Macchl M Tpy3 maccod M nBUKeTCs

BBEPX o HaKJIOHHOH IJIOCKOCTH c YCKOpEHHEM

a =2 m/c?? CrienaiiTe puCyHOK C yKa3aHHEM CHJI, JHCTBYIOMIX HA Tela.
O06ocHyiiTe MPUMEHUMOCTh 3aKOHOB, UCIIOJIb3YEMBIX AJIs PEIICHUS 3a0auu.

Kpurepun oneHnBanus 3a4eTHON padOThI

Pabora onenuBaercss mo NBYXOaIbHON CHUCTEME: «3a4TEHO» — «He3adTeHOo». OTMmeTka
«3a4TEHO» BBICTABISIETCSI B Clydae, €CJIM CTYJICHT MPaBUIBHO BBIONHWI Oosnee yeM 60%
MPEJIOKEHHBIX 3a1a4 M MOXKET OOBSICHUTH XOJ] pEIICHUs YKAa3aHHOM MpernoiaBaTeieM 3a/1auH.

7. IlepeyeHb OCHOBHOI M IONOJHUTEJIBLHOM y4eOHOM JUTEPATYPHI
7.1. OcHoBHas1 JUTEpaTypa

1. Aiizennon, A. E. ®u3suka : yueOHUK U pakTukyM 1uig By30B / A. E. Aitzeniion. — Mocksa :
WznarensctBo IOpaiit, 2020. — 335 c. — (Beicmee obpazosanue). — ISBN 978-5-534-
00487-8. —  Teker : anekTponusit  //  OBC FOpaiir [caifT]. —
URL.: https://urait.ru/bcode/450504

2. Huxepos, B. A. ®usuka : yueOHUK U IpakTUKyM Juid By3oB / B. A. HukepoB. — Mocksa :
NznarensctBo FOpaiit, 2020. — 415 ¢. — (Briciee oopaszoBanue). — ISBN 978-5-9916-
4820-2. — Texct : anextponHsIii / DBC KOpaiiT [caliT]. —

URL.: https://urait.ru/bcode/450293

3. Ilpomkun, C. C. MexaHuka, TepMOJUHAMHUKA U MOJeKyspHas ¢usuka. COOpHUK 3aaad :
yueoHoe mocooue i By30B / C. C. [Tpomkun, B. A. Camoneros, H. B. Humencknmii. — 2-e
u3a., wcnp. u jgon. — Mocksa : MzmarensctBo IOpaiit, 2020. — 467 ¢. — (Bsiciiee
obpaszoBanue). — ISBN 978-5-534-04772-1. — Texkcr : anexrponusiii // OBC KOpaiT [caiT].
— URL: https://urait.ru/bcode/453302

4. Tpodumosa, T. . PykoBOACTBO K pelIeHuto 3a/1a4 1o pu3uKe : yauedbHOe mocodue st
By30B / T. 1. TpodumoBa. — 3-¢ u3a., ucnp. u gom. — Mocksa : M3narenscTBo FOpaiiT,
2020. — 265 c. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-3429-8. — Tekcr :
anekrponHsii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/449610

5. ®uzuka: y4yeOHWK W mOpakTukym s By3oB/ B. A. Umeun, E. lO. baxtuna,
H. b. Bunorpanosa, II. 1. Camoiinenko ; mon penakiuedn B. A. Unpuna. — Mocksa :
MznarensctBo FOpaiit, 2020. — 399 c. — (Bricmee ob6pazosanue). — ISBN 978-5-9916-
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6343-4. —  Tekct : anektpoHuslt  //  OBC  IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/450506
6. Topmau, B. B. ®usuka. CamocrosiTennbHas paboTa CTyAeHTa | yueOHOe mocobue st By30B /

B. B. l'opnau, H. A. iBanoB, M. B. [Inactuauna. — 2-e¢ u3m., ucnp. U jgon. — MOCKBa :
MznarensctBo FOpaiit, 2020. — 168 ¢. — (Bricmee obOpazoBanue). — ISBN 978-5-9916-
9816-0. —  Teker : anektponHeid  //  OBC Opaiit [caiiT]. —

URL: https://urait.ru/bcode/452048

7. Kanamnukos, H. I1. ®usuka. ['paduueckne MeTOIbI pelieHus 3a/1a4 : yaeOHoe mocodue s
cpennero mpodeccuonanbHoro obpaszoBanus / H. I1. Kanamnwkos, B. M. Komkun. — 2-¢
u3a., wucnp. u  gon.— MockBa: MsmarensctBo  FOpaiit, 2020.— 250c.—
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-534-00186-0. — Tekcr : 3meKTPOHHBIIMA
// OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/452419

8. ®wusmka. CrnoBapb-cripaBo4HuK B 2 4. Yacte 1 : cinpaBounuk mis By30B / E. C. ITnaryHos,

B. A. Camoneros, C.E. bypao#i, C.C.Ilpomkun. — 2-¢ wusma.,, crep.— Mocksa:
MznarensctBo FOpaiit, 2019. — 379 ¢. — (YuuBepcuretrsl Poccun). — ISBN 978-5-534-
01789-2. —  Tekcr : anekTpoHuslt  // DOBC  IOpaiir [caiiT]. —

URL.: https://urait.ru/bcode/434086

9. ®wusuka. CrnoBapb-cripaBoYHUK B 2 4. YacTh 2 : cnpaBouHuK it By30B / E. C. [lnatyHoB,
B. A. CamoneroB, C. E. bypaoii, C. C. [Ipomkua. — Mockpa : H3zmarensctBo HOpaiir,
2019. — 396 c. — (YuuBepcurersl Poccum). — ISBN 978-5-534-01939-1. — TekcT
anextponHbiit / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/434437

7.2. JlonoIHUTEJIbHAS JTUTEPATypa

1. EI'D. ®wusuka: TUNOBBIE dK3aMeHaMOHHBIC BapwaHThl: 30 BapmantoB/ mox pea. M.IO.
HemunoBoii. - Mocksa: M3narensctBo «HammonansHoe oOpazoBanue»,2022. - 400 c.

2. EI'D. ®usuka. Mexanuka. MonekynspHas ¢gusuka. 450 3a1a4 ¢ OTBETaMU M PEUICHUSIMHU
/M.IO. [lemunosa, B.A. I'pu6os, A.W. I'urono. — M.: U3natenbctBo «Ok3amen», 2022. —
239 c.

3. EI'D. ®usuka. DnexrpoauHamuka. Kanrosas ¢usuka. KauectBennsle 3agaun 500 3amau ¢
orBetamu u pemenusmu /M.FO. Jlemumosa, B.A. I'pubos, A.W. Tmromo. — M.:
HzparenscTBO «IK3aMen», 2022. — 352 c.

4. banba, O.I1. EI'D. ®usuka: YausepcanbHbiid cpaBounuk / O.I1. bansBa, A.A. daneesa. —
M.: Okemo, 2010. — 352 c.

5. Tombndapd H. U. ®usuka. 3amaynuk. 10-11 ki.: mocobue st o61meoOpa3zoBaTeNbHBIX
yupexaeHuit. — M.: [lpoda, 2017. — 398 c. (1 Bce npeapiaymime u3aaHus).

6. Casuenxo H.E. 3agaun no ¢usuke c ananuzom ux pemenus. — M.: [Ipocsemnienue, 2008.

7.3. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «AHTEepHET»
3BC IOpaiir: https://urait.ru
Poccwuiickas ['ocynapcrBennas bubnuoreka: http://www.rsl.ru/
Hayunast anextponnas 6ubnmnoreka: http://txt.elibrary.ru/
. Hayunas o6ubnnoreka MockoBCKOro roCy1apCTBEHHOTO YHHUBEpPCUTETA
uM. M.B. JlomoHocoga: http://www.lib.msu.su/index.html
5. OrtkpsiTas pycckas aneKTpoHHas oubmmoreka: http://orel.rsl.ru/index.shtml
6. Hasurarop nmoarorosku k EI'D ®UIIN https://fipi.ru/navigator-podgotovki/navigator-
ege#fi
7. Ownnaiin mkona s noarotoku k EI'D no 4 npeameram: pycckuii, MaTemMaTHKa,
aHrmiickui, Gusmka.https://tetrika-school.ru/
8. B momynsprom npunoxennn «Penry EI'D: 3amanus odnaita» nmpeacTaBieHbl TOYTH
Bce npeameTsl EI'D, mpunokenue O6ecruiathoe. https://ege.sdamgia.ru/
9. Cepsuc SAunekcahttps://yandex.ru/
10. Bk3amep — nonyJsIpHBINA pecypc i moarotoBku k EI'D https://examer.ru/
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11. Ommnaitn riatdopma a1 moaroToBku K EI'D ¢ HCMOIb30BaHMEM HHHOBAITMOHHBIX
TexHosoruihttps://maximumtest.ru

12. Matrepuansl xxypHana «KBant» B unTepHere: http://kvant.mccme.ru/

13. ApxuB matepuainos razetsl «Puznka» (M3mparensckuit nom «lleppoe
ceHTs0psi»): http://archive.lseptember.ru/fiz/

14. Nurepuer-o6ubmmoreka MITHMO: http://ilib.mccme.ru/

15. XKypnan «[Totennmany»: http://potential.org.ru

8. MaTrepuajibHO-TeXHHYECKOe oDecrieyeHne
AynuTtopust il TPOBEJACHUS JIEKIMOHHBIX 3aHATHH 426 y4. K. 2 €O CIEAYIOIIHUM
000pyI0BaHUEM:
e jocka c pazmepamu He MmeHee 3000x 1300 mm;
® TIPOEKTOp;
® DOKpaH;
®  yICPKHUBAIOIINE YCTPOMCTBA IS PUKCAIIUU TIAKATOB.
Ayautopus AJi1 IPOBEACHHS MPAKTHUECKUX 3aHATHH 423 y4. K. 2 cO CIeAyIOIINM
000pyI0BaHUEM:
e j0ocka ¢ pazmepamu He MeHee 3000x1300 mm
[Tomemienue anst caMmocTosATENbHOM paboThl - ayautopun Ne 331, 333, 328, 225, 226, 425
V4. K. 2 ¢ BBIX0JIOM B IHTepHET, OCHAIIIEHHBIC CIICIYIOIIMM 000PYIOBAHHEM:
® TIEPCOHAJBHBIC KOMIIBIOTEPHI,
e paboune CTOJBI (BHIOOP ayAUTOPUU 3aBUCUT OT €€ 3aHATOCTH MO rpaduky 3aHATHI Ha
OYHOM Y 320YHOM OTJCICHUSIX ).

9.IIporpammMHoe oOecrieyeHue
. Cuctemuoe: OC Windows XP, 7 u 6oiee.
2. Cepsucnoe I1O: antuBHpycHble mporpamMmbel Dr.Web, Kaspersky, Avas, apXuBaTopbl
WInRAR, WinZIP.
. CereBoe I10: untepHer-6pay3eps! Yandex Browser, Chrome, Opera.
. IpuxnannoellO: Word, PowerPoint, Excel .
. O6yuaromee (OecruIaTHO):
- Gusuka. OOy4aromias u Tectupyronas cucreMa @usuka. O0yuawuas u
TecTHUpyILas cucrema. 2.9
- DNeKTpoHHBIN yueOHUK "Pu3nka" JaekTpoHHbIN yueOHuk "@usuka' 2.0
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https://maximumtest.ru/
http://kvant.mccme.ru/
http://archive.1september.ru/fiz/
http://ilib.mccme.ru/
http://potential.org.ru/
https://www.softportal.com/software-39760-fizika-obuchayuschaya-i-testiruyuschaya-sistema.html
https://www.softportal.com/software-39760-fizika-obuchayuschaya-i-testiruyuschaya-sistema.html
https://www.softportal.com/software-28098-elektronnij-uchebnik-fizika.html

