MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS POCCUMCKON OENEPAIIMA

OENEPAJIBHOE I'OCYTAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbLHOE
YUPEXJIEHUE BBLICIIET'O OBPA3OBAHUS
«CEBEPO-KABKA3CKASI TOCYJJAPCTBEHHA AKAJEMMUS1»

> . -

O py 2%
r

«YTBEPXKIAIO» : g
IIpopexrop no yue6Hoit page
«d¥n  OF 2057

. e fyHaropHasl

PABOYASI ITIPOI'PAMMA JUCLIATIJIVHBI

Dusmka
YpoBens 06pazoBaTeabHOI IPOrpaMMepI GakasiaBpuar
Hanpagsienue noaroropkn 09.03.03 Ipuknaanas uadopMaTHKa
Hanpasiennocrs (npogmiis) Ipuknannas #HGOPMATHKA B IOPUCIIPY IEHIIUH
®opma o6yuyenus OYHas (3a04Hast)
Cpox ocBoenus OI1 4 rona (5 ner)

Hnceruryr __ [{udpoBbIX TeXHOIOTHi

Kadeapa paspatoruux PTIJ[ OO11enHKeHepHEIe u €CTECTBEHHOHAYYUHBIE
JHCHUIUIMHBL

Boinyckaromas kadeapa UnpopMalOHHbIE CHCTEMBI H TeXHOJIOTHH

Havansaux
Y /
Y4E€OHO-METOIHYECKOTO YIPaBICHHS

Cewmenona JI.Y.

Hupexrop nHcTHTYTA Kymparosa A.M.

3asenyromuii BelTycKarole kadepoit | // Kympatosa A.M.
AL

r. Yepkecck, 2026 r.



COJEPKAHUE

1. e OCBOEHMSI AMCIMIITIMHDBL. . . ...ttt e e e e aaiieeeeeeeaaiieeeeeeaaainraeeaas
2. MecTo IMCUMIUIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrPaMMBL................
3. Ilnanupyempble pe3yJabTaThl 00YYeHUS MO JUCHUIINHE ........vvvennneeannnnnnn..
4. CTPYKTYPA M COACPRAHNE TMCIMIITTHHEDBL. ... ..outtnttttint ettt eeeaieaeaen
4.1. O0peM IUCHUIUINHBI U BUIbI yqe6H0171 pa6OTBI .......................................
4.2. ConepkaHue JUCLHUILIMHBI . . .. .
4.2.1. Pa3znensl (TeMbl) AUCIUIUIMHBI, BUIBI yqe6H01/I JEATEIBHOCTU U (bopMLI
L0021 010 ) £ S P
4.2.2. JICKITHOHHBIM KYPC .+t uutteenntteeennteeennteeanteeeaeeeaaeeeaneeennnneeanns
4.2.3. JIaOOPATOPHBIA MPAKTHKYM . ..enueenreennneenneennneenneenneeenneenneeenneenanns
4.2.4. TIPAKTHUCCKHUE BAHITHS .. vvveennreeennneeeennaeeannaeeenneeeaneeeennaeeennneeenn
4.3. CaMOCTOSTEIbHAS PAOOTA OOYTATOIIIETOCS . . vevvv v eeeenteeeeneenreeneennenneanneneenns
5. Ilepevyenb yueOHO-METOANYECKOT0 0O0ecneYeHHs I CAMOCTOSATeIbHOM
PAGOTHI 00YYAIOIIHUXCS MO THCIIHIITIHHE .....oovvienvieieeaniiesieeateesieesteesieesseessnesseens
6. O0pa30BATEIIBHBIC TEXHOOTHI . ... ..ottt et et eateeaiaeeneenneeanaes
7. Y4yebHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00eceueHue
DI 00 1070180 070 12 (P
7.1. IlepeueHb OCHOBHOM U JIOMIOJIHUTEIILHON yUeOHOM JIUTEPATYPHI.....o'uvvennne....
7.2. Ilepedenp pecypcoB HH(GOPMALOHHO-TEIEKOMMYHHKAITMOHHOMN CeTH
R 02 <] 015 (4 1
7.3. UndopmanoHHbIe TEXHOIOTHH, JTUIIEH3HOHHOE MPOTrPaMMHOE O0ecTieueHne
8. MaTrepuajibHO-TeXHUYECKOE 00ecTieYeHNe TUCHUIIMHBI .......ooovvvineennnennn...
8.1. TpeGoBaHus K ayTUTOPUSM (TIOMEIICHUSIM, MECTaM) Ui IPOBEICHUS 3aHATUN
8.2. TpeboBaHMs K 000PYIOBAHUIO PAOOUMX MECT MPETOAaBATEIIs U 00yJAIONTUXCS
8.3. TpeOoBaHMs K CHIELIUATU3UPOBAHHOMY OOOPYAOBAHUIO. ... e'veeeeeneannenennnnn,
9. Oco0eHHOCTH pean3aluy JMCUMILUTHHBI JI HHBAJIUA0B U JIMI C
OrPAHMYCHHBIMHU BO3MOKHOCTAMM 3TOPOBBS ... ..enutennieaniteiieenieanieennnennns
Hpuio:xkenue 1. @OHI OLIEHOYHBIX CPEACTB



1. EJIX OCBOEHUA JUCLHHUITJINHBI

Llens ocBoeHMsT TUCHMILIMHBI «DH3MKa» COCTOMT B (POPMHUpOBAHHUE IPECTABICHHM,
HNOHATUH, 3HAaHUH O (YHIAMEHTAJIBHBIX 3aKOHAX KIJIACCHUYECKOH M COBPEMEHHOM (HU3UKU U
HaBBIKOB IPUMEHEHHUS B TPOPECCUOHATBHON AEATEIBHOCTH, (PU3NIECKUX METOJJOB U3MEPEHUN 1
HUCCIIEIOBAHUMN.

[Tpu 3TOM 3a1a4aMu TUCIUTUTAHBI SBIISTFOTCS:
- W3YYCHUE 3aKOHOB MEXAaHUKH, TEPMOJUHAMUKH, JICKTPOMArHeTU3Ma, ONTHKU U aTOMHOMN
bu3uKH,
- OBJIa/ICHUE METOJIaMH JTa00OpaTOPHBIX UCCIIETOBAHUIA;
- BbIpa00OTKA YMEHUH 110 IPUMEHEHHUIO 3aKOHOB (DU3UKH.

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
IMPOI'PAMMBbI

2.1. Jlucummumaa «®u3nkKa» OTHOCHTCS K 00s3aTeiabHOM dyactu bimoka 1 J{MCHMILIMHBL
(MOZysH), UMEET TECHYIO CBSI3b C APYTUMU AUCHUIIITMHAMH.

2.2. B rabnuue mpuBENEHBl MPEINISCTBYIOIIUE M  MOCIEAYIOIIUE JUCHUIUIUHEI,
HamnpaBJIeHHbIC HAa (OPMHUPOBAHUE KOMIICTCHIIMH IHCIUIUIMHBI B COOTBETCTBUU C MATPHIICH
kommerennui OIT.

IIpenmecTByiomue 1 nocjaeaywume TMCHUNIHHDI,
HanpaBJeHHble HA (POPMHUPOBAHHE KOMIIETEH N

Hpe}lllleCTBleHII/le AUCHUIIIMHBI HOCJ’IC)IYIOIIH/IC AUCHHUIIIMHBI

1. Maremaruka be3onacHOCTb JKU3HEACATEIBHOCTH
[MpousBoacTBeHHAs MpaKkTHKa (HAYyIHO-
HCCIIE/IOBATENbCKasl paboTa)




3. HINTAHUPYEMBIE PE3YJIBTATbI OB YYEHUSA

[Inanupyemsle

pe3ynbTaThl

OCBOCHUs

oOpa3oBatensHOll  mporpammbel  (OIl) —

KOMITCTEHIIMH OOYyYaroIIMXCsl ONpPEACIAIOTCS TPeOOBAaHMSIMHU CTaHAApTa II0 HAlpaBJICHUIO
noarotoBku 09.03.03 INpuknannas nHpopMaTuka U GOPMHUPYIOTCS B COOTBETCTBUU C MaTpULICH

koMmnerennuii OI1

Ne Homep/ HaumenoBanue B pe3yabTare usyueHusi AUCHUNIMHBI
n/n HHIEKC KOMIIETeHIIUH o0y4aronuecst J10JKHbI:
KOMIIETEeHIIU U (WJIn ee 4acTH)
1 2 3 4

1. OIIK-1 Cnocoben HNJIK-OIIK-1.2. [Ipumensier METObI
MIPUMEHSATD TEOPETUUECKOTO u AKCIIEPUMEHTAILHOTO
€CTECTBCHHOHAYYHBIE | UCCIICTOBAHMS B npo¢eCCHOHAITBHON
U OOIIEMHXEHEPHBIE | NEATETbHOCTH
3HAHUI, metoanl | MJIK-OIIK-1.4. Hcnonb3yer
MaTeMaTU4eCKOro €CTECTBEHHOHAY4YHbIE M OOIICMH)KCHEPHBIE
aHanu3a W | 3HAHUS B TPOPECCUOHAIBHOM JIEATSTLHOCTH
MOJIETTUPOBAHMUS, NAK-OIIK-1.5. [lpumensier  3HaHus A
TEOPETHYECKOTO U | TEOPETUIECKOTO U AKCTIIEPUMEHTAIBHOTO
SKCIEPUMEHTAIBHOTO | UCCIIEIOBaHUS B chepe pa3zpaboTku
HCCIEI0BaHUS B | MPOrPaMMHOT0 OOCCIICUCHHUSI.
npodeccrnoHaIbHOI

ACATCIIBHOCTH




4. CTPYKTYPA U COAEP) KAHUE JUCIIUIIJIMHBbI
4.1. OFBEM JUCHUIJINHBI U BUbI YYUEBHOMN PABOTHI

Ounas ¢opma o0yueHus

Cemectp
Bup yueOHoii padoThl Bcero yacos Ne 2
4acoB
1 2 3

AyauTopHasi KOHTaKTHasi padora (Bcero) 70 70
B tom umce:
Jlexmmm (J1) 34 34
[Tpaktrueckue 3anstus (I13), Cemunapsi (C) 18 18
JlaGopaTtopusie padoTs (JIP) 18 18
KoHTakTHasi BHeayaIuTOpHasi padoTa, g mom uucie: 2 2
WHMBUIYAJIbHBIC U TPYITIOBBIC KOHCYIhTAIIHH 2 2
CamocrosiTesibHast padora odyuarwinerocsi (CPO) 18 18
(Bcero)
Pabora ¢ aexknusamu 5 5
Pabora ¢ KHUKHBIMU UCTOYHUKAMU 3 3
PaboTa ¢ 37eKTpOHHBIMH HCTOYHUKAMHU 2 2
[ToAroToBKa K TECTUPOBAHUIO 3 3
[TonroroBka k npomexxyrouHomy koHTposto (I111K) 2 2
BrImonHeHne KOHTPOJIBHOM PabOTHI 3 3
IIpomexyTounas Ok3ameH (9) €) )
arrecTanus sK3ameH (D) 18 18

B TOM 4HCJIe:

[Ipuem 5k3., yac. 0,5 0,5

Koncynbranus, vac. 2 2

CPO, uac. 15,5 15,5
HUTOTO: 4acoB 108 108
Obmas 3a4eTHBIX eJUHHUIL 3 3
TPYA0EMKOCTh




3aounas popma 00yyeHuUs

Cemectp
Bup yueOHoii padoThl Bcero yacos Ne 3
4acoB
1 2 3
AyauTopHasi KOHTaKTHasi padora (Bcero) 12 12
B tom unce:
Jlexmmm (J1) 4 4
[Tpaktuueckue 3ausatus (I113), Cemunaps (C) 4 4
JlaGopaTtopusie padoTs (JIP) 4 4
KoHTakTHasi BHeayIuTOpHAasi padoTa, g mom uucie: 1 1
WH/IMBU/YaJIbHBIC Y TPYIIIOBbIC KOHCYJIbTAIH 1 1
CamocTosiTesibHasi pa6oTa ooyuawmerocsi (CPO) 86 86
(Bcero)
Pabora ¢ aexknusamu 4 4
PaboTa ¢ KHUKHBIMU UCTOYHUKAMU 24 24
Paborta ¢ 311eKTpOHHBIMU HCTOYHUKAMHU 30 30
IToaroroBka Kk TECTUPOBAHUIO 4 4
[TonroroBka k npomexxyrounomy koHTposto (I111K) 2 2
BoinosnHeHne KOHTPOJIBHOM pabOTHI 22 22
IIpomexyTounas sK3ameH (D) 209) 209)
aTrecranus B TOM YHCJI€:
[Tpuem 5k3., yac. 0,5 0,5
CPO, yac. 8,5 8,5
HUTOro: 4acoB 108 108
Obmas 3ad4. ex. 3 3
TPYA0EMKOCTh




4.2. COAEP KAHME JUCHUIIJINHBI

4.2.1. Pa3pnennl (TeMbl) TUCHUIINHBI, BUABI Y4eOHOI J1esiTeIbHOCTH H GOPMBbI KOHTPOJIA

Ounasn ¢opma odyueHus

Ne
n/
n

Ne
cemec
Tpa

HaumeHoBaHue pa3zjaeiia
JTUCIHUILINHBI

Buabl yueOHoil 1eATEIbHOCTH,
BKJII0YAS] CAMOCTOAATEIbHYIO

padoTty o0y4aromuxcst

(B yacax)

JIP

113

CPO

BCEro

DopMbI
TeKylIero
KOHTPOJIA
yCIEeB-TH

o

6

7

9

Mexanuka

4

22

YcerHbii
orpoc,
3aImTa
n1a0opaTOpHBI
X pabot
TECTUPOBAHUE

MonekynsipHas ¢pu3uka,
TepMOJAMHAMUKA

20

YcrHblit
orpoc,
3aImTa
1a0opaTOpHBI
X pabot
TECTUPOBAHUE

9HeKTp0MaFHeTI/I3M

17

YcrHblit
orpoc,
3almra
1a00paTOPHBI
X pa0ot

Onruka.

15

YcTHbI
or1poc,
3ammTa
1a00paTOPHBI
X paboT

OneMeHThI KBaHTOBOM
TEOpUHU U aTOMHOU (PU3UKHU

14

YcrHbI
orpoc,
3aImTa
1a00paTOPHBI
X pa0ot

KonTakTHass BHeayguTOpHas
pabora

NunuBunyans
HBIE U
TPYIIOBBIE
KOHCYJIbTALIUU

HpOMC)KYTO‘-IHaH aTTeCTanusa

18

OK3aMCH

UTOTO

34

18

18

18

108




3aounas popma oOyueHust
Buabl yueOHoil 1eATEJIbHOCTH,
Ne e BKJIIOYASl CAMOCTOSATEIbHYI0 ®opMmbI
o | cemec HaumenoBanue pasaena padoTty o0y4aromuxcst TeKyIIero
I pa JUCHUILINHBI (B yacax) KOHTPOJIA
J | JIP | 13 | CPO | Beero | YEMP ™™
1 2 3 4 5 6 7 8 9
8 3 MexaHuka 2 2 2 20 26 3arumra
KOHTPOJIBHOM
paboTHI,
TECTUPOBAHUE
9. MonexkynspHas pu3uka, 2 2 2 66 72 | 3ammTa
10. TepMOJUHAMUKA KOHTPOJIBHON
DNeKTPOMarHeTu3m paboThl,
Orntuka. TECTUPOBAHUE
11 DeMeHThI KBaHTOBOM CaMOCTOSITEINb
TEOPUH U ATOMHOU (PU3UKU Has pabora,
3aImTa
12, KOHTPOJIBHON
paboThI
13. KoHrtakTHas BHeayauTOpHas 1 NunuBunyans
pabora HBIC U
IPYNIIOBEIE
KOHCYJIbTaIlUN
14. [TpomexyTouHas arrecTanus 9 HK3aMeH
UTOTO 4 4 4 86 108
4.2.2. JIeKIIHOHHBIH KYpC
Ne | HammeHnoBanue HaumenoBanue Conep:xanue JeKIUN Bcero yacos
n/ pasnena TeMbI JIeKIIHH
| JTUCIHUIIJINHBI (91010] ‘ 300
1 2 3 4 5
Cemectp 3
1 | Mexanuka 1. Kunematuka u OcHOBHBIE MOHATHUS 2 2
JTUHAMUKA KHHEMATHKH:
MaTepuaIbHOU TOUYKU | KOOPAUHATHI,  CKOPOCTH,
YCKOPEHHE. Buast
JIBUKCHHSI:
KPHBOJIMHENHOE,
paBHOMEpHOE,
HEpaBHOMEPHOE,
PaBHOYCKOPEHHOE. 1-i1
3aKOHBI HprotoHa.
WNuepunanbHble CHUCTEMBI
OTCYeTA. Macca "
UMIyIbC.  2-U  3aKOH
Hprotona. 3-i1




2.3aKOHBI COXpaHEHUS
sHeprun. Pabora.
3aKOH COXpaHEeHUs
MMITYJIbCA 1 MOMEHTA
UMITyJIbCa

PabGora u kuHeTHueckas
sHeprus. IloreHumanbHas
SHEprusl.
KoHcepBarusHbIe
CUCTEMBI u 3aKOH
COXpPaHEHHsI SHEPTHUH.
Coynapenue Tea U poiib
UMITyJIbCa. 3aKoH
COXpaHEHHS]  HMILYJIbCA.
BpamarensHoe IBHKEHHE
MaTepuaibHOW TOYKH U
MOMEHT HMMIMYJbCa. 3aKOH

COXpaHEHHUs MOMEHTa
HMITyJIbCa u ero
pa3InyYHbIC
(bOpMyIIUPOBKH. 3aKoH
mwiomanen Kemnnepa.
4.PensTuBuCTCKAS Hcrokn TEOpUU

KHMHEMaTHKa u
IUHaMUKa

OTHOCHUTEJIBHOCTH. BBIBOJ
npeoOpa3zoBanuii Jlopenia

o OHHIITEHHY.
Kunematmueckue
CJIEACTBHUS nu3
npeoOpa3oBaHU
JlopeHiia.

3aK0oHbBI JIUHAMHAKHA

HeroTona B CTO.
Oueprus-umnyinsc B CTO.

5.05meMeHThI
MEXaHUKU CIUIOIIHON
cpensl

YpaBHeHue
HEpa3pbIBHOCTH CTpYH.
YpaBHeHue bepnynu.

Hcreuenne XUAKOCTH W3
oTBepcTUs.  BHyTpeHHee
TpEHHEe B  JKUIKOCTH.
Tedenue  KUOKOCTH B
AJTUHIPUYECKON TpyOe.

MonexkynspHas
¢uzuka u
TEpMOAVHAMUKA

6. TeruoBble sSIBICHUS
U MOJIEKYJIIPHO-
KMHETUYECKUE
MIPEJICTaBICHHUS.

OMIUpPUYECKUE  Ta30BBIC
3aKOHBI M YpaBHEHHE
Kunanelipona-Meneneesa.

MonekynsipHo-
KUHETUYECKUN BBIBOJI
YpaBHEHUS COCTOSIHUSA

nACaJIbHOTIO Ira3a.

7.IlepBoe Hauano
TEPMOJUHAMUKHU.

BuyTtpeHnHss JHEprus
cuctembl. TemaooOMeH u
1-i1 3aKOH
TEPMOJUHAMUKH.
TennoeMKoCTb.

A nnabarnyeckuii
nporecc. Pabora mnpu

nu3omnponeccax.




8. Bropoe Hauano
TCPMOAUHAMHUKNU

Huxn Kapno m ero KIIZ.
Paznuunbie
bopMynupoBKHU 2-ro
3akoHa. Teopema KapHo u
TepMOJUHAMUYECKast
TeMIieparypa. JHTPOIHUS.

9. PeanpHbIe ra3el

dusnueckue OTJIMYHS
peaIbHBIX rasoB oT
uaeanpHbpIX. Mongens Bae
nep Baanbca

DNeKTpOMarHeT
U3M

10. Dnekrpudeckoe
10JIe B BaKyyMeE H B
JUDIICKTPUKAX

[Ba pona 3J1.3apAJI0B.
JuckpeTHOCTh 3apsoB U
3aKOH COXPAHEHMS 3apsja.
3aKkoH Kynona.
HarmpsixeHHOCTB 271, 1TOUIA.
PaGora 51, mona wu
[IOTEHLIXAL. ITpuHiun
cyneprno3unuu. CuiaoBsie
JUHUU u
SKBUIIOTECHIAJIbHbBIE
noBepxHoctu.  Teopema
l"aycca. JIBa BHIIA
JIADJIEKTPUKOB. ITone
BHYTPH JIU3JIEKTPUKOB.

11.TTocTossHHBII
AIIEKTPUICCKUI TOK

[ToHsiTHE 3JIEKTPUUYECKOTO
TOKa MU TUIOTHOCTH TOKA.
YpaBHeHue
HENPEPBIBHOCTH. S/C.
3akoH Owma. MoImHoCTh
Toka M 3akoH J[xoyns-
Jlenna.

12.9nexTpomMarauTHa
g naaykuus (OMN).

ABaenme OMU. DBJC
WHIYKIUU. SIBnenue
CaMOMHIyKIUH. B3anmHuas
UHAYKIHUST U HUHIYKTHUBHO
CBS3aHHbIE LIETIH. JHEPrus
MarHMTHOTO  MOJsA U
DHEPrus KaTyIIKH
MHIYKTUBHOCTH C TOKOM.

OnTuka

13. 'eomeTpuueckas
OTITHKA.

3aKOHBl  OTpPaXKEHUs U
MIPEJIOMIIEHUS CBETA.
JInzel. [Toctpoenue
M300paXeHH B JTMH3aX.

14. BonHoBas Wntepdepenius U

ONTHKA. nudpakius CBeTa.
Tonorpadusi.

15. [onsipuzanus WnTepdepennus "

CBCTa.

TUdpakius cBeTa




OIEeMEHTBI
KBaHTOBOM
TEOPHH,
aTOMHOM U
SIIEPHOMN (PUBHKH

16.©0TOHEI

dorord ekt u
MpeICTaBICHUE 0
¢doronax. O dexr
Komrnitona.

17. bopoBckas Teopus
aToma

Mopenu aroma TomcoHa u
Peszepdopna. Teopus
aroMa Bojopoza o bopy -
nocrynarel bopa. [IpaBuio
KBaHTOBaHUS opour.
Crnektp aroma Bozmopona u
CIIEKTpaJIbHbIE
3aKOHOMEPHOCTH.

18.2memeHnThI
KBAHTOBOU MEXAHUKU

Bomnbl ze bporiis.
VYpaBHeHue nJis1 BOJH Jie-
bponns- ypaBHEHUE
[lIpenunrepa. Crekrp
YacTHI[bI B OJHOMEPHOM
SIMKe ¢ OECKOHEYHO
BBICOKMMH CTEHKaMHU.
CMEICT BOJIHOBOU
¢byukuun. OO0 omeparopax
u ux CIIEKTpE u
COOCTBEHHBIX  (DYHKITUSX.

[TpunIMI
HEOIPEIeICHHOCTH.
TyHHENBHBIN 3P HEeKT

HUTOTI'O yacoB B cemecrtpe:

34 4

HUTOI'O yacosB 3a roxa:

34 4

4.2.3. JIabopaTopHbIii NPAKTHKYM

Ne HaumenoBanne HaumeHoBaHnmne TeMbl Coaepxanne Bcero yacos
n/ pasaeia J1a00pATOPHOrO 3aHATHA | JIA00PATOPHOIO 3aHATHSA
I AUCHUITIIMHBI [011)]0) I 3P0
1 2 3 4 5
Cemectp 3
1 MexaHunka 1.0mpenesnenue Ilenp  paboThL:  OCBOCHHE 2 2
IUIOTHOCTH TeJa METO/0B TOYHOTO
MIPaBUIBHOM B3BELIMBAHUS Ha
reOMEeTPHYECKOM (DOPMBI. | AaHATTUTHIECKUX BECax,
onpezencHue IJIOTHOCTH
TBEpPABIX Ted W THIA
BEIIEeCTBA.
2.0npenencHune Hens pabotel: OmpenencHue 2

YCKOpPEHUsI  CBOOOJHOTO
NaJeHUsT C  TMOMOIIBIO
MasTHuKa. OtpenencHre
YCKOpPEHUsI  CBOOOJHOTO
NaJeHUsT C  TMOMOIIBIO
MasATHHUKA Ha
TpUUILISPHOM TIO/IBECE.

YCKOpEHUS CBOOOIHOTO
naICHUs c TIOMOIIIBIO
MaATEMATHYCCKOI'O u

(U3NUECKOr0  MAasITHUKOB.
Onpenenenne YCKOpPEHUS
CBOOOJTHOTO  MajeHusi  C
IIOMOIIIBIO MasATHHUKA Ha
TpUUILISIPHOM TIOABECE.




3. 3yueHue nTMHAMUKHU
[IOCTYNaTeIHHOTO
JIBUKCHHS

Onpenenenue

ko3 purmeHTa BA3KOCTH
KUIKOCTH

u yucna PeitHonbca
METOJIOM IaJIar0IIero

B KHUJIKOCTH IIapHUKa

Lenp paboTe: W3yYeHUE
3aKOHOB JTUHAMHKHI
MOCTYIATEIHLHOTO
PaBHOMEPHOIO u
PaBHOYCKOPEHHOTO
JIBUKCHHUSA, oTIpesieTIeHHe
YCKOpEHUS cBOOOTHOTO
MaJICHUSL.

UccnenoBanue  xapaktepa

JBIJKEHUSI Tela B BA3KOH
JKUJIKOCTH.

MonexynsapHas 4.0OnpeneneHue Lenar paboTh: ompeaescHUe
¢uznka u kodddunmenta ko3¢ pureHTa
TEPMOIUHAMUKA [IOBEPXHOCTHOI'O MOBEPXHOCTHOTO HATSDKEHUS
HATSDKEHHS BOJBI BOABl ~ METOIOM  OTpHIBA
Onpenenenune nokasaress | Koiblia
aanabaThl BO3LyXa O3HaKOMJICHHE C METOAOM
MeTtonoM Knemana - U3MEPEHUsI MoKa3aTens
Hezopma aanabaTel AN BO3AyXa IMPH
agnmabaTHIeckoM TIpoliecce
pacumpenus u
HOCIEeNYOLIEM
H30XOPUUYECKOM HarpeBaHUU.
5. U3ydeHue Lenp paboThbl: 03HAKOMHTHCS
3JEKTPUUECKOTO MOJIS C METOIOM MOJEJIMPOBAHUS
JIEKTPUUYECKOTO oI,
MOCTPOUTH
9KBUIIOTEHUIUAJIbHBIE
IIOBEPXHOCTHU (iuHMRN)
3NEKTPOCTATUYECKOTO TIOJIS,
CHJIOBBIE JIMHUM TOJIS.
OnekTpomarseTusM | 6. MocToBOi MeTOo[ Henp paboThI:
A3MEpPEHUN 03HAKOMJICHUE c
Omnpenenenue yAEIbHOTO | KJIACCUYECKUM METOZIOM
3apsiia u MAacchl | U3MEPEHUsI CONPOTHBICHUS
3JIEKTPOHA. IIpoBepka | mpy  MOMOIIM  MOCTOBOM
YPaBHEHUS CXEMBI. Hccnenosanue
Borycnagckoro — | BoIbTaMIIEpHOU
Jlenrmropa. XapaKTEPUCTUKU
BaKyyMHOI'0  Juoja |
orpeiesieHue YIEJIBHOTO
3apsiia  JJeKTpOHAa  Ha
OCHOBaHUU ypaBHEHHS
Borycnasckoro -
Jlenrmiopa.
7. Onpenenenne paanyca | Llems paboThI:
KPUBH3HBI JINH3BIC MpoHAOII0NaTh HAa  OIBITE
MTOMOUIBIO KOJIET] UHTEPPEPEHLIMI0 CBETa B
HBIOTOHA TOHKOH wieHke (B
BO3IYITHOM  CJO€  MEXAY

JUH30M W TIIJIACTHUHKOW) B
Buje koijen — HeroToHa n
MO3HAKOMHUTBCA C METOJOM
OIpeIeJIeHUs panuyca
KpPUBU3HBI JUH3Bl  C
nomonipo koJer] HeroToHa.




6 OnTHka 8. U3yuenue aBneHus Lens  paboTbl:  HM3Yy4YUTH 2
IU(paKkuy cBETa ABIEHHEe  OUpaKIUU B
C TIOMOIIIBIO MOHOXPOMAaTH4YEeCKOM CBETE
T paKIHOHHOMI npu MTOMOIIA
pEILIEeTKH JU(PPaKIUOHHON PELIETKU U
UccnenoBanue LIEJIH.

(hoT0371€MEHTOB. CHATH BONBT-aMIIEPHYIO H

Omnpenenenue JIIOKC-aMIIepHYIO

[IOTEHIINATIOB XapaKTepUCTUKU

BO30Y)KJICHHSI aTOMOB BaKyyMHOTO (hoTOdJIeMEHTa

pTYTH 1 (OTOCOTIPOTHBIICHHS.
OrnpeaenuTb TIePBBIi
MOTEHIHAT BO30YKACHUS
MapoB PTYTH.

7 7. DneMeHThl 9. Onpenenenue nepuoga | Llens pa®oThl  ompenenuTh 2
KBaHTOBOM TeopuH, | Mosiypacrana nepuos noJrypacmazaa
ATOMHOM U SIAEPHOU | paJlOaKTUBHOIO n3orona sBe’ Tomb3ysch
bu3NKH nzorona. OnpeneneHue HAaOOpOM  CBHHILIOBBIX |

koa¢dunmeHTa MEITHBIX IUTACTHUHOK,
MOTJIOIICHNS CBUHLIOM y- | ONpEeNenuTh  KO3Q(UIMEHT
nydei MOTJIOIICHUS ~ raMMa-JIydeit
JUIsl CBUHIIA U OeTa-nydei
JUIS MEIH.
HUTOI'O yacos B cemecTpe: 18 4
HUTOI'O yacos 3a roxa: 18 4

4.2.4. IlpakTnyeckue 3aHSITHS

Ne | HaumeHoBanue HaumMeHoBaHuUe TeMbl Coaep:xanue Bcero yacos
n/ pa3aena MPaKTHYECKOT 0 NMPaKTHYECKOT0 3aHATHS
n AUCHUILTHHBI 3aHATHS 0D0 ’ 3P0
1 2 3 4 5
Cemectp 3
1 MexaHunka 1. Kunematuka u PaBHOMEpHOE  ABWKEHUE. 2 2
JIMHAMUKa MaTepUalbHON PaBHOyCKOpEHHOE
TOYKH IBWOKEeHHE. JIBIKEHHE I10
OKpyXHOCTH.  JlMHaMuKa
3THUX ABWKEHUH.
2.3aKOHBI COXPAHCHHSI. PaGora wu kuHeTHueckas 2
SHEprHsl. Nmnynsce.
MoMeHT uMiIlysbca
2 MonexynsipHas 3.MonekynspHo- OMIOUpUYECKUE  Ta30BBIE 2 2
¢dusnka, KUHETHYECKHE 3aKOHBI W ypaBHEHHE
TEPMOJIMHAMUKA | MPEICTABIICHUSI. Knaneiipona-Menneneena.
3akoH ABorazpo, 3akoH
JlansToHa.
4.IlepBoe Hagano BryTpennss SHEPIust 2
TEPMOJIMHAMUKU M BTOPOE | CHCTEMBI. Pabora B
Havaja TePMOJUHAMUKH TEPMOJIMHAMUKE.
TermooOMeHn u 1-ii 3akoH
TEPMOANHAMHUKH.
Termmoemkocts. Pabora B
TEePMOIMHAMHUKE.
AnmnabaTiueckuil mporecc.
PaboTta npu n3onpoueccax.




Hukn Kapro u ero KII/I. 2-
W 3aKOH TEPMOIUHAMUKU
ero pa3nuyHbIe
¢dopmynupoBku. Teopema
Kapno u
TEPMOANHAMHUYECKASI
TeMnepaTrypa. DHTpOMusl.

3H6KTpOMaI‘H6TH3
M

5. DIEKTpUYECKOE TOJIE B
BaKyyMe U B
JIUDJICKTPUKAX.

3akoH Kynona.
HanpsixkeHHOCTD 371. TIoI U
MMOTEHIIHAT. Jumomns.
Teopema ['aycca.

6.IlocrostHHBII
3JIEKTPUUECKUHN TOK
DJeKTpoOMarHuTHas
nanykaus (OMUN).

IloHsiTHE BJIEKTPUYECKOTO
TOKa M IDIOTHOCTH TOKA.
YpaBHEeHue
HEIMPEPBIBHOCTH. SC.
3akon Owma. Pacuer memeit
n mpaBwia  Kupxroda.
MoiHOCTh TOKa U 3aKOH
Txoyns-Jlenna.

Snenne OMHU. OJC
WHAYKLIWH. SIBnenue
caMOMHAYKIMU. B3anmuHas
WHAYKOAS W WHIYKTUBHO
CBSI3aHHBIC IICTTH. DHEPTHs
MarHUTHOTO oJIs u
SHEPTHUs KaTYIIKA
WHAYKTABHOCTH C TOKOM.

Onruka

7. 'eoMmeTpuyeckas onTUKa

3aKkOHBl ~ OTpaXEHUs U
IPEIOMIICHUS CBETA.
IIpunuun ®epma u
JBIDKEHHE CBETOBOTO Jy4a
B HEOIHOPOJHOH cCpene.
LentpupoBaHHast
ONTHYECKAs CUCTeMa |
npaBuia MOCTPOCHUSA
M300paKeHHUH B HEMl.

8.DoTOoHEI

®doroadexr u
npezcTaBieHre o GOTOHAX.
O ¢ext Komnrona.

DJ1eMEHTHI
KBaHTOBOM
TEOpUHU, aTOMHOU
U siAEpHON
¢buzukn

9. BopoBckas Teopust
aToma, (hOTOHBI,
COOTHOILICHUE
HEONPEeIeIeHHOCTEH.

CriekTp aroma BOAOpoOaa U
CTIEKTpaJIbHbIE
3aKOHOMEPHOCTH.
®doroadexr u
npezacTaBieHue 0 GoToHax.
Oddexr Komnrona. BosHsr
ne bpoitns. CooTHoleHue
HEOIIPEJIeICHHOCTEH.

HUTOI'O yacoB B cemecTpe:

18

HUTOI'O uacos 3a roa:

18




4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIETI'OCA

Ounas ¢opma odyueHus

Ne | HaumenoBaHue pa3nena | Ne Buasr CPO Bcero
n/n (TeMbl) JUCHUILIHHBI n/n 4acoB
1 3 4 5 6
Cemectp 3
1. Pasnen 1. Mexanuka 1.1. | PabGora ¢ nexuusamu 0,5
1.2. | Pabota ¢ KHM>KHBIMH MCTOYHUKAMU 0,5
1.3. | Pabora ¢ 35eKTpOHHBIMH HCTOYHUKAMHM 1
1.4 | [loaroroBka K TECTHPOBAHUIO 1
15 [ToaroToBKa K MPOMEKYTOTHOMY 0,5
' koHTposo (I1T1K)
1.6 | BeimosiHeHne KOHTPOJIBHOU PaObOTHI 0,5
2. Paznen 2. Monekymnsipuast | 2.1. | Pabota ¢ nexnusimu 0,5
usuKa, TEPMOAMHAMHUKA |2 5 | PaGoTa ¢ KHIKHBIMHI HCTOUHHKAMI 0,5
2.3. | Pabota ¢ 31eKTpOHHBIMH UCTOYHUKAMHU 1
2.4 | llogroroBka Kk TECTUPOBAHUIO 1
25 [ToaroToBka K MpOMEKyTOUHOMY 0,5
' koHTposro (I1T1K)
2.6 | BeimonHeHHe KOHTPOIBHON PabOTHI 0,5
3. | Pazgen 3. 3.1. | PaOora ¢ aekuusamu 0,5
OIeKTpOMArHeTH3M 3.2. | PaboTa ¢ KHM)KHBIMU UCTOUHUKAMHU 0,5
3.3 | Pabota c anekTpoHHBIMU HCTOYHUKAMHU 0,5
3.4 | [logroroBka K TECTHPOBAHHIO 0,5
35 [TonroroBka kK MPOMEKYTOUHOMY 0,5
' koHTposo (T1T1K)
3.6 | BeimonHeHne KOHTPOIBHON PabOTHI 0,5
Pazgenm 4. Onruka 4.1. | Pabora ¢ nexmusamu 0,5
4. 4.2. | Pabora ¢ KHMKHBEIMH UCTOYHUKAMH 0,5
4.3 | Pabora c 351eKTpOHHBIMU UCTOYHUKAMU 0,5
4.4 | IloarotoBka K TECTUPOBAHUIO 0,5
45 [TonroroBka Kk MpOMEKYTOUHOMY 0,5
' koHTpouo (IT1K)
4.6 | BeimonHeHre KOHTPOIBHON PabOTHI 0,5
5. | Pa3gen 5. DnemeHTHI 5.1. | Paborta c nekmusmu 0,5
KBaHTOBOM TCOPHH 1 5.2. | PaboTa ¢ KHH)KHBIMH UCTOYHUKAMU 0,5
ATOMHOM | SICPHOM
dusnKn 5.3 | Pabota ¢ anekTpoHHBIMU UCTOYHUKAMU 1
5.4 | [loarotoBka K TECTUPOBAHHIO 1
55 [ToaroToBKa K MPOMEKyTOUHOMY 0,5
' kouTpoo (IT1K)
5.6 | BeImonHeHHe KOHTPOIBHON pabOTHI 0,5
HUTOI'O yacoB B cemecTpe: 18
HUTOI'O yacos 3a roa: 18




3aounas popma oOyueHust

Ne | HaumenoBanue paszgena | Ne Buasr CPO Bcero
n/n (TeMbl) JUCHUILIHHBI n/n 4acoB
1 3 4 5 6
Cemectp 4
3. Pasgen 1. Mexanuka 1.1. | PaGora ¢ nekuusamu 3
1.2. | Pabora ¢ KHMIKHBIMH UCTOYHHUKAMU 3
1.3. | Pabora ¢ 351eKTpOHHBIMH HCTOYHUKAMHM 4
1.4 | [loaroroBka K TECTHPOBAHUIO 4
15 IToaroroBka K NpOMEXyTOYHOMY 4
' koHTpoo (I1T1K)
1.6 | BeimomHeHune KOHTPOIBHOM pabOTHI 2
4, Paznen 2. MonekynspHas | 2.1. | Pabora ¢ nekiusamu 2
¢uznKa, TEPMOAMHAMUKA [ 95 | PaGoTa ¢ KHMKHBIME HCTOUHHKAM 3
2.3. | Pabota ¢ 31eKTpOHHBIMH UCTOYHUKAMHU 3
2.4 | [loaroroBka K TECTUPOBAHUIO 3
25 [ToAroToBKa K MPOMEKYTOTHOMY 2
' koHTposro (I1TIK)
26 | BBIIOIHCHHE KOHTPOIBHON PAbOTHI 3
3. | Pazgen 3. 3.1. | Pabora ¢ nekuusamu 2
OIeKTpOMArHeTH3M 3.2. | PaboTa ¢ KHW)KHBIMH HCTOYHUKAMH 3
3.3 PaboTa ¢ 3eKTpOHHBIMU HCTOYHUKAMHU 5
3.4 | [loaroroBka K TECTHPOBAHHIO 3
35 [ToaroroBka Kk MPOMEKYTOUYHOMY 2
' koHTpouo (IT1K)
3.6 | BeimonHeHune KOHTPOIBHON PabOTHI 3
Paznen 4. OnTtuka 4.1. | Pabota ¢ nexnusiMu 2
4. 4.2. | Pabora ¢ KHMKHBIMH HCTOYHHKAMM 3
4.3 | Paborta c 37eKTpOHHBIMHU UCTOYHUKAMU 3
4.4 | IloarotoBka K TECTUPOBAHUIO 3
45 [ToaroToBKa K MPOMEKYTOTHOMY 2
' koHTpoo (IITK)
4.6 | BeimonHeHne KOHTPOIBHON pabOThHI 3
5. | Pa3gen 5. DnemeHTHI 5.1. | Paborta c nekmusmu 2
KBaHTOBOM TCOPHH 1 5.2. | PaboTa ¢ KHV>KHBIMH HCTOYHUKAMH 3
ATOMHOM W SIIEPHOMN
dusnKn 5.3 | Pabota ¢ anekTpoHHBIMU UCTOYHUKAMU 3
5.4 | [loarotoBka K TECTUPOBAHHIO 3
55 [ToaroroBka K MPOMEKYTOYHOMY 2
' koHTpoo (IT1K)
5.6 | BeImonHeHHe KOHTPOIBHON pabOTHI 3
HNUTOI'O yacoB B cemecTpe: 86
HUTOI'O uacosB 3a roa: 86




5. IEPEYEHb YYEBHO-METOJNYECKOI'O OBECIIEYEHMUA I
CAMOCTOSTEJBHOMN PABOTHI OBYYAIOIIUXCS IO JUCIUILINHE

5.1. Meroanyeckue yka3aHusi JJs NOATOTOBKH OOYYAIOIMIMXCH K JIEKIHOHHBIM
3aHATUAM

Ha nekuusx pekoMeHAyeTcsl NesTeNbHOCTh oOywaromerocss B (opMe aKTUBHOIO
CITyLIaHus, T.€. IPEANOoIaraeTcsi BO3SMOKHOCTD 33/1aBaTh BOINPOCHI HA YTOYHEHHUE NMOHMMAHUS
TEMbl W PEKOMEHIYETCSl KOHCIICKTHPOBAaHHE OCHOBHBIX  TOJIOKEHHMH Jiekimuu. OCHOBHas
IMIAKTHYeCKask [eNb JISKIMH — o0OecreyeHne OpUEHTUPOBOYHONW OCHOBBI Ul JajbHEHIIEro
YCBOEHHSI yUeOHOTO MaTepuania.

B Xxone NeKUMOHHBIX 3aHATHII HEOOXOAMMO BECTH KOHCIEKTUPOBAHUE Y4EOHOTO
marepuasia. OOpaniath BHUMaHUE Ha KaTeropuu, GOpMYIHPOBKU, PACKPHIBAIOIIUE COJCPIKAHHIE
TEX WM MHBIX SBJICHUI U IPOLIECCOB, HAyYHBIE BBIBOJIBI U MPaKTHYecKue pekomenaanuu. [locie
JICKIIMY HE0O0XOIUMO J0opaboTaTh CBOW KOHCHIEKT JICKLMH, Jejas B HEM COOTBETCTBYIOIIHUEC
3amKMcH U3 JIMUTepaTypbl, PEKOMEHJIOBAHHOW MpenojaBaTelieM M MPEAyCMOTPEHHOW paboyeit
IIPOrpamMMoi.

Crnenu¢uueckoll 4epTod HM3y4eHHs ITaHHOTO Kypca SBISETCS TO, YTO NMPHOOpEeTeHHE
YMEHHII M HAaBBIKOB pabOThl HEBO3MOXKHO 0€3 CHUCTEMAaTH4YeCKOW TPEHUPOBKH, KOTOpas
OCYLIECTBIISICTCS Ha MPAKTUYECKUX 3aHATHAX. KOHCYIbTAIlMM MPOBOASATCS C IIETbI0 OKa3aHMs
OMOIIM O0YYAIOUIMMCSl B M3YYCHHHM y4eOHOro MaTepuaia, MOATOTOBKH MX K MPAaKTHUYECKHM
3aHATHSM.

5.2. Metoauyeckue yKa3aHusi Uil MOATOTOBKH O0y4awIIUXCH K Ja00paTOPHBIM
3aHATHAM

JlaGoparopHble pabOThI COCTABIEHBI B COOTBETCTBHH C IMPOTPAMMOM JAMCHUUIUIMHBI U
IpeHa3HaYeHbl JJIs 3aKpPEIUIEHHUsS TEOPETHMUYECKOro MaTepualia, MOJIYyYEeHHOro Ha JIEKUUAX U
MPAKTUYECKUX 3aHATHUSIX, W MPHOOPETEeHUs OOYYArOIMIMMHCS CHOCOOHOCTH CaMOCTOSITENBHO
pemarh CTaHJapTHBIE 3a7aud NMPOo(PEeCCHOHANBHON JESTENIbHOCTH C MIPUMEHEHUEM (PU3MYEeCcKUX
3aKOHOB W MeToJoB. [Ipum moaroroBke k jgabopaTopHbIM paboTaM OOydarolIUICs JOMKEH
CaMOCTOSITENIbHO MOBTOPUTH TeopeTHueckuil matepuain. Ilo pesynbraraM paboThl HEOOXOIUMO
MPEIOCTaBUTh OTYET B TETPAIH [ TaOOPATOPHBIX PadoT.

bopnakos, X.III. ®wusuka: mpakTUKyM isi OOy4YalOUIUMXCS IO HAMpPaBJICHUSM MOATOTOBKH
01.03.04 TIpuxmanuas marematuka, 09.03.04 [Iporpammuas urxkenepus, 09.03.03 [puknagHas
urdopmaruka / bopiakor X.III., Jlokymosa JI.III. — Yepkecck: BULL CesKaBI'TTA, 2018. — 88
C.

5.3. Meroanueckue yKazaHMs Jisl NOATOTOBKH O0y4arIIHMXcsl K NPaKTHYeCKUM
3aHATHAM, YCTHOMY OIIPOCY

[ToaroToBKy K TPaKTUYECKOMY 3aHATHIO KaXIbl OOYYaIOIIUNCS MTOJDKEH HavaTh C
O3HAKOMJIEHHA C IUIAHOM IIPaKTHUYECKOTO 3aHSATHs, KOTOPBI OTpakaeT CoOAEpKaHHE
NpeIoKEHHON TeMbl. TiiaTenbHOe MPOAYMBIBAHHE U U3yUEHHE BOIPOCOB IJIaHA OCHOBBIBAETCSA
Ha MpopabdOTKe TEKYIIEero Marepuana, a 3aTeM H3yueHHe O00S3aTelIbHOW M JOMOJHUTEIbHOM
JUTEPATYpPhl, PEKOMEHJOBAHHOM K JaHHOU TEME.

Ecnu nporpamMMoil JUCHMIUIMHBI IPETYCMOTPEHO BBIIIOJIHEHNE MPAKTUYECKOTO 3a/1aHusl,
TO €r0 HEOOXOAUMO BBITOJHUTD C YYETOM MPEATI0KEHHON HHCTPYKIMHU (YCTHO WJIM MUCBMEHHO).
Bce HOBble MOHATHS TO H3y4aeMoW TeMe HEOOXOJMMO BBIYYMTh HaW3yCThb M BHECTH B
riioccapuil, KOTOPBIN 11e71eCO00pa3HO BECTH C CaMOro Hauaia u3ydeHus Kypca. PesynpraT Takoit
paboThl JOJDKEH TPOSIBUTBCS B CIOCOOHOCTH OOydarouierocs CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIIPOCHI CEMUHApPA, €T0 BBHICTYIIJIEHUU M YYaCTUU B KOJUIEKTUBHOM O0CYKIEHUN
BOIIPOCOB U3y4aeMOM TEMBI, IIPABUILHOM BBIIIOJIHEHUH MPAKTUYECKUX 3alaHUN.



5.4. MeToanueckue yKa3aHus 10 CAMOCTOATEIbLHOM padoTe 00y4aromuxcs
Pabora ¢ 1uTepaTypHBIMHM HCTOYHHKAMH U HHTEPHET pecypcaMu

B mpomecce mOArOTOBKM K MPAaKTHUECKHM 3aHATHAM, OOydJaroIUMcs HEO0O0XOIUMO
oOpaTuth 0cCO00O€ BHMMAaHHME Ha CaMOCTOSITEIBHOE H3YyYCHHUE PEKOMEHJOBAaHHOI yueOHO-
METOJIMYECKOH (A TaKXKe HAyIHOU U MOIYJISIPHON ) TUTEPATYPHI.

CamocrosrenbHas padoTa ¢ yueOHUKaMu, y4eOHBIMU TOCOOMSIMH, HAYYHOU, CIIPAaBOYHON
U TONMYJSIPHOM JUTEpaTypoil, MarepualaMM NepHOAWYEeCKHX u3maHuii u VHTepHera,
CTaTUCTUYCCKUMHU JaHHBIMHU ABJIACTCA HauoOoee 3(1)(1)GKTI/IBHBIM MCTOIOM IIOJIYYCHHA 3HaHHI>i,
MO3BOJISICT 3HAYUTENIBHO AKTUBU3UPOBATH IPOIECC OBJIAACHUS HHGpOpPMAIHel, crocoOCTBYeT
Oonee rIIyOOKOMY YCBOGHHIO H3y4aeMOro Marepuana, (OpMHUpPYeT Yy OOyYaromuxcs CBOE
OTHOUIEHUE K KOHKPETHOU Ipoodiieme.

bonee riomy0okoMy pacKpBITHIO BOIIPOCOB CHOCOOCTBYET 3HAKOMCTBO C JIONIOJHUTEILHON
JUTEPATYpOi, PEKOMEHIOBAHHOW MpErnoJaBaTelieM IO KaXIO0H TeMe CEMHHApPCKOTO HIIH
MMPAKTUYCCKOI'0 3aHATHUA, YTO IMO3BOJIACT O6y‘-IaIOHII/IMC$I IMPOABUTL CBOIO MHAWBUAYAJIbHOCTH B
paMKax BBICTYIUICHHS HA JITAHHBIX 3aHSATHSX, BBISIBUTH IIMPOKHI CIIEKTP MHEHHH 110 W3y4aeMou
npobiieme.

MeTtoauyeckue yKa3aHus /1Jisl NOATOTOBKH K TECTHPOBAHUIO
TecTel - 3TO 3aJaHusl, MPEIYyCMATPUBAIOIINE KOHKPETHBIM, KPAaTKUW, YETKH OTBET Ha
UMEIOIIUECS] 3TAJOHBI OTBETOB. | OTOBSICH K  TECTHPOBAHHWIO, HEOOXOIUMO MPOpadOTaTh
WH(POPMALIMOHHBIA MaTepuan [0 JUCIUILIAHE.
OOyuaromemycss HE0OXOAMMO MPOKOHCYJIBTHPOBATHCS C TMPENojaBaTelIeM IO BOIPOCY
BbIOOpa Y4eOHOM JINTEpaTypPhl; YETKO BBISICHUTE BCE YCIIOBHUS TECTUPOBAHHMS 3apaHee.
[lpuctynas k pabore ¢ TecramMH, BHUMATEIbHO W 10 KOHIIA TIPOYTHTE BOIPOC U

npeajiaracéMbi€ BapUaHTbl OTBCTOB. BLI6epI/ITe IMMpaBUJILHBIC. B npomnecce peliCHUA
JKCIIATCIbHO TPHUMCHATH HCCKOJIBKO IMOAXOJ0B B PCHICHUU 3aaHUA. DTO TO3BOJIAET
MaKCHUMaAJIbHO THOKO OICpHUpOBaATH METOJaMU peuicHus, HaxoIs KaXObId pas

ONTUMAaJIbHBIA BApHUAHT.

MeTtoauyeckue ykazaHus AJs NOATOTOBKHM K KOHTPOJIbHOI padoTe

[IpuctynaTh K BBINOJIHEHHIO KOHTPOJIBHOM pabOThl pPEKOMEHIYeTCs IOCie U3ydeHHs
BCEX TEM JAMCIUIUIMHBI, IPELYCMOTPEHHBIX MPOrPaAMMOM.

IIpu BBIMOTHEHUH KOHTPOJIBHOM paboTy oOydwaromemycs HEOOXOIUMO BBIOpaTb HOMEP
BapHaHTa, KOTOPbII OMPEAENATCs COrJIacHO MocienHel HM@pbl 3aueTHON KHIDKKU. [Ipexe uem
NPUCTYNUTh K HalMCAaHUIO KOHTPOJBbHOH pabOThl, HEOOXOIMMO O3HAKOMHUTHCS C JIUTEpPaTypoil,
PEKOMEHI0BAaHHON Ha MIPAKTUYECKUX 3AHIATHUSIX.

B koH1e kaxmo0il paboThl HEOOXOAUMO MPUBECTU CIUCOK MCIOIb30BAHHON JTUTEPATYPHI
U IPYTUX UCTOYHUKOB MH(OPMALIUH.

IIpome:kyTOUHAs aTTeCTANMS

Ilo mToram 3 cemecTpa IpOBOAMTCS 3K3aMeH. [Ipum MOATOTOBKE K caaue dK3aMeHa
PEKOMEHIyeTCsl TOJb30BaThCsl MaTepualiaMd MPAKTUYECKUX 3aHSATHMM M MarepualaMu,
U3YyYEHHBIMH B XOJI€ TEKYIIEH caMOCTOSITEIbHON paboTHI.

DK3aMeH NPOBOAMTCA B YCTHOM WIJIM MHUCbMEHHOM (opMme, BKIIOYAET MOJATOTOBKY H
OTBEThl OOyHaloIlerocs Ha TeopeTHueckue Bompockl. [lo mToram sk3amMeHa BBICTaBIIAETCS
OIICHKA.

ITo utoram oOyueHHsI B c€MeCTpe K IK3aMEHY JIOIYCKaroTcsl 0Oydaromuecs, UMeroIue
MTOJIOKUTENBHBIC PE3YIBTATHI MO 3alTUTE JIA0OPATOPHBIX PadOT.



6. OGPA3OBATEJIBHBIE TEXHOJIOT' MU

Ne Bcero gacor
. ObpazoBaTenbHbIe

n/ Bunast yueOHoI paboThI

I TEXHOIOTUH ODO [ 3P0

1 3 4 5 6

Cemectp 2 (ODO), cemectp 3 (3DO0)

1 | Jlekuus «Kunematuka u auHamuka | JIeKuus-npe3eHTamus 2 2

MaTepHaIbHON TOUKK Buneonexnus
(https://youtu.be/XUaDPDG9uUM )

2 | Jlekus «3aKoHBI COXpaHEHUS Jlexums-npe3eHTaIus 2 2
JHEPTHUH. Paoora. https://youtu.be/NyU3enZ17LI
3aKOH COXpaHECHHS HWMITyJIbca |
MOMEHTA UMITYJIbCa)»

3 | Jleknus «TemoBbie siBieHus | | JIeKuus-npe3eHTAMs 2 2
MOJICKYJIIPHO-KUHETUUECKHUE https://yadi.sk/i/iKx-wCqd8J9KqgQ
MIPEACTABICHUS

4 | Jlexuus «IlepBoe Hayajo | Jlekuus-npe3eHTanus 2 2
TEPMOAMHAMUKI https://yadi.sk/i/qco3JGkst7Vz4q

5 | [Ipaktuueckoe 3aHATHE «3aKOHBI | pa300p KOHKPETHBIX 2 2
COXPaHECHUS CUTYalHil

7. YYEBHO-METOJUYECKOE U UHOPOPMALIMOHHOE OBECHEYUEHUE
JUCLMIIAHBI

7.1. IlepeyeHb OCHOBHOI U 10TOJIHUTEIbHON y4eOHOM JINTepaTypbl



https://youtu.be/XUaDPDG9uUM
https://youtu.be/NyU3enZ17LI
https://yadi.sk/i/iKx-wCqd8J9KgQ
https://yadi.sk/i/qco3JGkst7Vz4g

OcHoBHasi InTepaTypa

AnanTtuBHbIA  Kypc (GU3MKH: y4eOHO-METOAMYecKoe Tmocobue uid  CTYJEHTOB,
oOyuvaroruxcs 1o HarmpasieHusM noarotoku: 01.03.02 — «[IpukiiagHas MaTeMaTHKa U
nadpopmarukay, 13.03.02 — «DnekTposHepreTuka © AJeKTpoTrexHuka», 13.03.01 —
«Tennosnepreruka u termiorexHukay, 15.03.04 — «ABTomMaru3anus TEXHOJIOTHUYECKUX
nporeccoB u mpousBoAcTB», 20.03.01 - «Texnochepnas Oe3omacHocTh», 03.03.02-
«Dusuka» / cocraButenu O. B. 3orosa, 1. A. I'onyOeBa. - 2-¢ u3n. - bnarosemieHck:
AMypcKuii TocyaapcTBeHHBIH yHUBepcuTeT, 2017. - 114 ¢. — Tekcrt: 37AeKTpOHHBINA //
[udposoii  oOpazoBarensHbli  pecypc IPR SMART:  [caiit]. -  URL:
https://www.iprbookshop.ru/103808.html

Kysnenos, C. U. Kypc ¢usuku ¢ npumepamu perrenus 3aaad. Yacts 111 ['eomerpuueckas
M BOJHOBAas OINTHKA. OJIEMEHTHl aTOMHOW W sjaepHOW ¢(u3uku. OCHOBBI (PU3UKHU
aJeMEHTapHBIX YacTull: ydeOHoe mocodume / C. WM. KysnemoB. - Tomck: Tomckuii
nonuTexHuueckuit yauBepcutet, 2015. - 302 c. - ISBN 978-5-4387-0428-7. - Tekcr:
anekTpoHHbd // Ludposoii oOpazoBarenbubii pecype IPR SMART: [caiir]. - URL:
https://www.iprbookshop.ru/34672.html

CobGonesa, B. B. O0muit xypc ¢U3UKU: yIeOHO-METOAMYECKOE IMOCOOHE K PEIICHHUIO
3a/1a4 1 BBIOJIHEHUIO KOHTPOIBHBIX padoT o ¢usuke / B. B. Cobonesa, E. M. Epcuna. -
Actpaxanb: ACTpaxaHCKUI HHXKEHEPHO-CTPOUTENbHBIN nHCTUTYT, DBC ACB, 2013. - 250
C. - Tekcr: anextponnslii // Lludbposoit oopazoBarenbubiii pecypc IPR SMART: [caiit]. -
URL: https://www.iprbookshop.ru/17058.html

JIaGoparopHuble paboThl 1o (usuke. Beimyck 2. DIeKTpUYECTBO M MarHeTU3M: COOpPHHK
METOJIMYCCKUX YKa3aHWW IS BBIMOJTHCHHS J1a00paTopHbIX paboT 1o Qusuke /
coctaputenin I'. A. MakoBkun [u ap.]. - Hwxknuit Hosropoa: Hwukeropojackuii
TOCY/IapCTBEHHBIN apXUTEKTYypHO-CTpOUTEIbHBIN yHUBepcuTeT, DbC ACB, 2014. - 84 C. -
Texct: snextponnsiii // Ludpooit obpazoBarenbubiii pecypc IPR SMART: [caiir]. -
URL.: https://www.iprbookshop.ru/30809.html

JlonoTHUTEIbHASI JIUTEpPaTypa

Kamenko, A. II. ®wusuka TtBepmoro Ttena. Pusuka sapa. SnepHble peakuuu:
METOJIMYECKUE YKa3aHUs K MPAKTHUYECKUM 3aHATHUSAM M JOMAIIHUM 3a/IaHdSM TIO0
mucuumimHaMm: «B3aumonelicTBue u3nydeHust ¢ BeniectBoM», «Teopernueckas (usnkay,
«Du3nyeckue cpoiictBa TBepabix Tea» / A. Il. Kamenko, I. C. CrpokoBckuii, C. U.
apanoB. - Jluneuk: Jlunenkuil rocynapcTBEHHBbIH TeXHMUYeCKUW yHHBepcuteT, ObC
ACB, 2015. - 20 c. - Tekcr: snextponnslii / Ludposoit oOpazoBarensHbiii pecypc [IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/55674.html

Obmas ¢usuka. MonekynspHas (u3nKa U TepMOAWHAMUKA. ATOMHAs, KBAaHTOBas U
anepHast pusuka. Gusuka TBEpAOro Tena: nadopaTopHblid npakTukyMm / FO. M. T'onosus,
0. II. Jlsmenko, B. H. Xonomumun, B. M. Ilonukapmos. - Tamb6oB: TamboBckwmii
TOCYJapCTBeHHBIN TexHuueckuii yausepcuter, ObC ACB, 2013. - 96 c. - ISBN 978-5-
8265-1180-0. - Tekcr: nanekrponusii // Lludposoit obpazoBatenbHblii pecypc IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/63881.html

CaBenbeB, W.B. OcHoBbl Teopermueckoit ¢uszuku. B 2-x 1. T.I. MexaHuka.
OnekrpoauHamuka. [ Tekcet]: yaeOnuk/ M.B. CaBenses. — CI16.: Jlansp, 2005. — 496 c.
Tpodpumona, T.U. Kypc ¢usuxu [Tekct]: yueb. mocobue/ T.M. Tpopumosa.— 17-¢ u3s.,
crep. — M.: Akagemus. 2008. — 560 c.

MeToanyeckue MaTepuaibl

1.

Ousuka. [Ipaktukym g oOywaromuxcs o HampasieHusM noaroroBku 01.03.04

[Ipuknagnas wmaremaruka, 09.03.04 Ilporpammuas wunxenepus, 09.03.03 IlpuxnagHas
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unpopmaruka / bopnakos X.I11., lokymosa JI.II.-BUL] CesKaBI'TTA, Yepkecck, 2018

7.2. llepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH « AHTEepHET»

http://window.edu.ru ExHO€ 0KHO JlocTyna K 00pa30BaTelbHEIM peECypcaMm;
http:/fcior.edu.ru - @enepalbHBINA HEHTP HHOOPMALIMOHHO-00Pa30BaTEILHEIX PECYPCOB;
http://elibrary.ru - Hayunas 3jekTpoHHas OuOInoTeKa.

7.3. UndopmannoHHbIe TEXHOJOTHH, JUIIEH3HOHHOE NPOrpaMMHOe obecriedeHmne

JInneH3uoHHOE MPOrpaMMHoOe PexBU3NTHI JINIIEH3HIT/ IOTOBOPOB
o0ecreuenue

Awntusupyc Dr.Web Desktop Security Suite | JIuuen3uonssiii jorosop Ne 621
Cpox nerictBus: ¢ 25.09.2025 no 24.09.2026

Kouncynbrant [Linroc Jorosop Ne 7 ot 15.01.2026 r.
[{udpoBoii 00pa3zoBaTenbHBIN pecype JIuuen3nonHsIi goroBop Ne 12873/2511 ot
IPR SMART 02.07.2025 .

Cpox nerictBus: ¢ 01.07.2025 r. 1o 30.06.2026 r.

CyOnuueH3noHHbIN 10I0BOP

JIPA Ne 2066/A ot 21.01.2014 .

I'oc. koHTpakT

MATLAB Ne 0379100003114000018 ot 16 mas 2014 .

Konexkc JIneH3uoHHOEe coryialleHue
Ne 5/4072 ot 29.03.2026 .

CBobogHOE TpOrpaMMHOE 0OecTieYeHHeE:
WinDjView, Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI
8.1. TpeGoBanus k ayIuTOPUAM (MOMEIIEHUSAM, MeCTaAM) JJIsl IPOBeACHUS 3aHATHI
1. YueGnasi aynuTopus /15l NPOBeJeHUs 3aHATHH JIEKIMOHHOI0 THIIA.
VYuyeOHast ayTuTOpHs U1 NPOBEICHHS 3aHATUH JIEKIIMOHHOTO THIIA
Crneunanu3upoBaHHas MeOeb:
Kadenpa - 1mrt., nocka menosast - 1mT., mapTsl - 30mT., cTynbs - 611T.,
Habop nemMoHCTpaimoHHOT0 000pYI0BaHUS 1 YIE€OHO-HATTISAHBIX TTOCOOMH, 00eCeYnBaOIINX
TEMaTHYECKHUE NIUTIOCTPALUH:
IIpoexTop - lmT.
OKpaH MOTOPU30BaHHbIN - 11IT.
Hoyt6yxk -1mr.
2. YyeOHas ayqMTOpHMsi [JIsl TPOBeJeHMs 3aHATHH CEMMHAPCKOI0 THIIA, KYpPCOBOIO
NPOeKTHPOBAaHUSl (BBINOJHEHHE KYPCOBBIX padoT), rpynnoBbIX M HHAMBHAYAJIbHBIX
KOHCYJIbTAUMH, TEKYIIeI0 KOHTPOJISA M IPOMEKYTOYHOH ATTeCTAllUH.
Crneunanu3upoBaHHas MeOeb:
Cron yuenndeckuil — 12 mr., cTynbst ydaeHUUECKUN — 37 MIT., CTOJ — CTEJIAXKH — 8 IIT., CTOJ
npenogaBatens — | mWT., CTyN — npenojgaBaTens — 1 mT., mKag KHUKHBINA — 2 1T., HKad
TIaTsHOU — | mT., Tocka yueHnueckas — | mr., Bemanka — 1 mrT., )kaaro3u BepTUKAIbHbIE — 3
IIT.
TexHuUeckue cpercTBa 00ydeHus, CyKalue 1 IpeaocTaBleH s yueOHoi nHdopMaru
00JbIION ayUTOPHH:
OKpaH Ha mwratuse — | wr;
IIpoexTop — 1 mT;



http://window.edu.ru/
http://fcior.edu.ru/
http://elibrary.ru/

Hoyt0Oyx — 1 mmt;

KommiekT ontrdeckas ckambs — 10 miT;

Mounoxpomarop — 1T;

DIeKTpOHHBIN ocuuiuiorpad — 1 mir;

Mukpockonsl — 21T;

Pedpakromerp AG6e — lir;

JlaGopaTtopublii cTeny — lr;

Tabnna Menaeneesa — 1r;

Becsr naboparopusie -1mT;

YcTaHoBKa JU1sl U3y4EHUS 3JIEKTpoau3a — 11T;

Moct Yurcrona — 1 mir;

YcTaHoBKa 1S ONpeieieHHs] YASIbHOT0 3apsijia JIeKTpoHa — | 1IT;
DNEeKTpOU3MepUTENbHbBIE TPUOOPHI — SUIT;

Beimpsimutens — 1 mr

3. JIabopaTopust

Crnennanu3upoBaHHas MeOeb:

Cron yuennueckuil — 12 mr., cTynbst yaeHUUECKUi — 37 MIT., CTOJ — CTEJIAXKH — &8 IIT., CTOJ
npenogaBarens — | mT., CTyl — npenojgaBaTens — 1 mrT., mkad KHUKHBINA — 2 1T., mKad
TIATSHOM — | mT., JOCcKa yueHn4yeckas — | mT., Bemanka — | mT., )Kalr3u BepTUKAIBHbBIE — 3
IIT.

JlaGopaTopHoe 000pya0BaHKE, TEXHUUYECKUE CPEJICTBA 00yUEHUs, CITyKalue JJis
npenocTaBieHus: yueOHoN nHpopMauu OONbIION ayIUTOPUU:

DKpaH Ha mrTaTtuse — 1 mT;

[Ipoektop — 1 1T;

HoyTOyx — 1 m;

Kommiekt ontruueckas ckambs — 10 mt;

Mounoxpomarop — 1uT;

OneKTpoHHBINH ocumiorpad — 1 mr;

Mukpockonsl — 21IT;

Pedpakromerp A66e — 11uT;

JlaGopaTtopHsblii cTen — 11T;

Tabnuna Menaeneesa — lmr;

Becsol nabopaTtophslie -11T;

VYcTaHOoBKa 71 M3y4EHUS DIIEKTposn3a — 1mT;

Moct Yurcrona — 1 mr;

YcTaHOBKa 1715 ONIPENETIEHUS YACIBHOTO 3apsiia 2JIEKTpoHa —l mT;
DNeKTpOU3MepUTENbHbIE MPUOOPHI — SUIT;

Bempsamurens — 1 mt

4. [lomenenne 1Jis1 CaMOCTOATEILHON PadoThI.

Otnen oOcimy)KMBaHUS TIEYaTHBIMU U3TAaHUSIMU

Crneunanu3upoBaHHas MeOeb:

PaGouue ctomnst Ha 1 mecTo — 21 mT.

Crynbs — 55 mwr.

Habop nemoHCcTpaninoHHOTO 000pYA0BaHMS U y4eOHO-HATISAHBIX TOCOOHH, 00eceynBarOIINX
TeMaTHYECKHE WIUTIOCTPAIIH:

OKpaH HaCTeHHbIN — | mIT.

IIpoexTop — 1 mr.

HoytOyx — 1 m.

HNudopmannoHHo-0ubarorpapuueckuit oTaen.
Crernuanu3upoBaHHas MeOEIb:
Pabouwne cronsl Ha 1 MecTo - 6 mIT.



Crynpg - 6 mr.

KomnbioTepHast TEXHHKA C BO3MOXHOCTBIO MOAKIIOUEHU K ceTu «HTepHeT» 1 obecrieueHneM
JIOCTYTIA B AJIEKTPOHHYIO HHPOpMaIoHHO-00pazoBatenbHyto cpeny PI'BOY BO «CeBKaBl Ax:
IlepconanbHblil KOMITbIOTEP — 11IIT.

Ckanep — 1.

MOV — 1mr.

OTtaen oOcimyXKUBaHUS SJEKTPOHHBIMU U31aHUSMU
Criennanu3upoBaHHas MeOEb:
Pa6ouwne cronsl Ha 1 MecTo — 24 1T,
Crynbs — 24 wr.
Habop neMoHCTpaliMOHHOTO 000PYI0BaHUS U YI€OHO-HAIJISITHBIX TTOCOOMH, 00eCTIeYMBAOIINX
TEMaTUYECKHE WILTIOCTPALIUU:
NurepakTtuBHasg cuctema — | 1mit.
MouuTop — 21 mir.
CereBoii TepMuHan —18 mir.
IK — 3 mi.
MOV — 2 mir.
[Tpuntep — luT.
8.2. TpeGoBaHusi K 000py10BaHII0 Pa0OYMX MeCT NpenogaBarTeys U 00y4arUUXCH
1. pabouee mecTo mpernogaBaTesi, OCHAIEHHOE KOMITBIOTEPOM.
2. paboune MecTa 00y4aroIINXCsl, OCHAILICHHBIE KOMITBIOTEPOM.
8.3. TpeGoBaHus K cieUAJIU3UPOBAHHOMY 000PY10BAHMIO
Her

9. OCOBEHHOCTH PEAJIM3ALIMU JUCLUIIIAHBI 1S UTHBAJIMJOB U JIMI] C
OrPAHUMYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

Jns  obecriedeHust 0o0pa3oBaHMsS MHBAJIUAOB M OOYYalOIUXCS C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMU 3/I0pOBbsl pa3padaTbiBaeTcsi (B cCilydae HEOOXOAMMOCTH) aJalTHPOBAHHAS
oOpa3oBaTenbHas NpOrpaMMa, MHJIWBUAYAJIbHBIH Y4eOHBIN IUIaH C y4eToM OCOOEHHOCTeH MX
HCI/IXO(i)I/ISI/ILIGCKOFO Pa3sBUTHA nu COCTOSAHUA 310pOBbA, B YaCTHOCTH IIPUMCHSACTCA
UH/IMBUYAJIBHBIA MOAX0J] K OCBOEHHIO JWCLUIUIMHBI, WHIUBUAYaJIbHBIE 3aJaHUA: pedeparsl,
IIMCbMCHHBIC pa6OTBI u, HaO60pOT, TOJIBKO YCTHBIC OTBCTbBI WM AHUAJIOTM, WHAWBUAYAJIbHBIC
KOHCYJIbTAllUM, HWCIOJb30BaHWE JUKTOGOHA M JAPYIMX 3allUCBIBAIOUIMX CPEICTB  JJIs
BOCIIPOU3BEICHUS JIEKIIMOHHOIO M CEMHUHAPCKOr0 MaTepHualla.

B memsx o6ecriedeHuss O0OydarOUIMXCS HHBAIMIOB M JIMII C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMU ~ 3JI0pOBbSl  KOMIUIEKTyeTcs (OHJ OCHOBHOW Yy4eOHOHl jMTepaTypsl,
AJIEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB, IOCTYN K KOTOPbIM opranu3oBaH B BUL] Akagemuu.
B Oubnuoreke mpoBOAATCS WHAUBUAYAIbHbIE KOHCYJIbTAMU JJIs JIaHHOM KaTeropuu
I10JIb30BATENEH, OKa3bIBAETCS IOMOILb B PETUCTPALIMU U UCIIOIb30BAHUU CETEBBIX U JIOKAIBHBIX
JIEKTPOHHBIX 00PAa30BATEIIBHBIX PECYPCOB, IPEIOCTABIISIFOTCS MECTA B YUTAIBHOM 3alle.



[Tpunoxenue 1

®OH/J OHEHOYHbLIX CPEJICTB

IO AMCIUIIVIMHE ®usuka




1. NACIIOPT ®OHIA OINEHOYHBIX CPEACTB I10 JUCHUIIJIMHE
duzuka

1. Komnerenuuu, popmMupyembie B mpouecce U3y4YeHUus TUCHHILTHHbI

HNupexc ®opMyJIMPOBKA KOMIIETEHUMHU

OIlK-1 CriocobeH TPUMEHSTh ECTeCTBEHHOHAYYHbIE W OOIIEMH)KEHEPHBIC 3HAHMUS,
METOABl MaTeMaTHMYeCKOro aHajlu3a U MOJEIUPOBAHUS, TEOPETUYECKOIO U
HKCIEPUMEHTAIBHOTO UCCIIE0BAHUS B MPO(HECCHOHAIBHON AEATEIbHOCTH

2. Jtanbl (pOPMHPOBAHNS KOMIICTCHIIMH B NPOLECCe OCBOCHHS M CIMIIIMHbBI

OCHOBHBIMH JTanamMu (OPMHPOBAHUS YKA3aHHBIX KOMIETCHIUH TpH HU3yYCHHUU
0o0y4yarolMMuUCs  AMCUUIUIMHBI  SABJSIOTCS  IIOCJIEJOBATEIbHOE M3Y4YEHHUE COJEepXKaTeIbHO
CBSA3aHHBIX MEXJ1y co00ll pa3nenoB (TeM) yduyeOHbIX 3aHATUN. M3ydeHue Kaxaoro pasnena
(TeMbl) mpeArnonaraeT OBjajeHlue 00yJaromuMUCs HE0OX0AMMBIMU KOMIIeTeHIUAMU. Pe3ynbraTt
aTTecTalMyd OOYYAIOUIMXCS Ha Pa3iIMYHBIX dTanax (popMUPOBaHMS KOMIIETEHIMHA IMMOKA3bIBAET
YPOBEHb OCBOEHMSI KOMIETEHIIUI 00y4atoIMMHUCH.

OTanHoCTh (1)0pMI/Ip0BaHI/I$I KOMHGTGHHI/Iﬁ npsaMoO CBsA3aHa C MCCTOM JUCHUIIIMHBI B
o0pa3oBaTebHON IPOrpaMMe.

Pa3aensn! (TeMbl) JUCHUILIHHBI dopmupyeMble KOMIIETEHIMH (KOAbI)
OIIK-1

MexaHnka

MonekynsipHas pu3MKa, TEPMOIMHAMHKA

DJIeKTPOMarHeTU3M

Ontuka.

+|+|+|+|+

OneMeHTbl KBaHTOBOW TEOPUU M aTOMHOM
bu3uKu




3. Iloka3arejin, KpUTEPUH U CPEACTBA OLIEHUBAHUS KOMIIeTeHIIU, GOpMHPYeMbIX B Npouecce H3yYeHUs TN CHUTIINHbI

OIIK-1 Cnoco0eH NpUMEHSITh €CTeCTBEHHOHAYYHbIE U 001IleHHKeHePHbIe 3HAHNSI, METOIbl MATEMATHYECKOI0 AaHAJIU3a U MO/IeJIMPOBaHMS,
TEOPETHYECKOr0 U IKCIIEPUMEHTAIBHOI0 UCCJIeI0BAHNS B NPO¢ecCHOHATBHOU eSITeIbHOCTH

HNupukaropsl Kputepnu oueHnBaHusi pe3yJibTaToOB 00y4eHUs! CpencrBa onleHUBaHUS

JOCTUKEHUS pe3yJILTaToB 00yU4eHHsI

KOMIIeTeHUU -

HeY/I0BJIeTB YIOBJIETB XOpOLIO OTJIMYHO Texkymmii | [IpomexyTounas
KOHTPOJIb arrecrauus
NAK-OIIK-1.2. He npumensier | [Ilpumensier Hekoropsle | [Ipumenser OTIMYyHO TNpUMEHSET VYcrHblil JK3aMeH
HpI/IMeHHeT METOObI METOAbI METOJIbI TEOPETUUECKOTO METOAbI METOAbI OIIpOC, 3alrTa
TEOPETUYECKOI0 U TEOPETUMECKOTO M | iy sxcrepiMenTabHoro | TEOPETUMECKOTO 1 | TEOPETHIECKOTO U | 1a00paTOpHBIX
SKCIIEPUMEHTAIBLHOTO | OKCHEPUMEHTANBHO | oo oo 5 | PKCTIEPUMEHTAIIBHO | IKCTIEPUMEHTAIILHOTO pabor,
UCCJIEJIOBAHMUS B ro HCCIEIOBaHUsS B . ro HUCCJEIOBaHUS B | MCCIIEA0BaHUs B | TECTUpPOBaHUE
npodeccuoHanbHOM | MpodhecCuoHaNbHOM npoeccHoHANLHO’ npodeccuoHanbHO | MPOQecCHOHANBHON
NESTEbHOCTH e TENbHOCTH ACATCIIBHOCTH U 1€ TeIbHOCTH JIESITENIbHOCTH
NJK-OIIK-1.4. He ucnonb3yet | Hactnuno — ucnons3yet | Mcnonb3yer C BBICOKOU VYerabii JK3aMeH
Hcnonszyer CCTECTBCHHOHAYYH | ecTeCTBEHHOHAY4YHble W | CCTCCTBEHHOHAYYH | TOYHOCTBIO OIpOC, 3aIlIUTa
€CTECTBEHHOHAYYHbIE | bI€ " | oGmennKeHepHbIE bl€ U | UCTIOJB3YET 71ab0paTOPHBIX
1 OOIIENH)KEHEPHBIE | OOIIENH)KEHEPHBIE SHAHIS s OOIIIENH)KEHEPHBIE | €CTEeCTBEHHOHAYYHBIC pador,
3HAHUS B 3HAHUA B . 3HaHUS B | U OOIIEHH)XEHEPHBIE | TECTUPOBAHUE
npoeCCHOHAIBHON | TPO(EeCCHOHATIBHON npogeccHoHanbHOH MpoECCUOHANIBHO | 3HAHUS B
EeATENbHOCTH EeATENBbHOCTH ACATCIIBHOCTH W 1eATebHOCTH npoeCCUOHATBLHON
NIEATETLHOCTH
NJK-OIIK-1.5. He npumensier | [Ipumensier yactuussle | [IpuMenseT 3HaHUS | YCIEMIHO NPUMEHSET YcrHbIi DK3aMeH
[IpumensieT 3HaHuA 3HAHUS TUTSL | 3HAHWS s | AT 3HAHUS JUISL | OIpOC, 3aIlIuTa
JUI TEOPETHYECKOTO | TEOPETHHECKOTO M | 1eoperyyeckoro 1 | TEOPETHIECKOrO U | TEOPETUYECKOTO U | 1a00OpaTOpHBIX
" AKCTIEPUMEHTAIBHO AKCIIEPUMEHTAIILHO | SKCTIEPUMEHTAIBHOTO pabor,
AKCIIEPUMEHTAIBHOTO
SKCHEPUMEHTAIIBHOTO | TO MCCIIEOBAaHUS B 0 UCCJIEIOBAHMS B | UCCIIEIOBAHUS B | TECTUpPOBaHUE
uccienoBanus B cdepe

HCCIIEIOBAHUS B chepe pazpaboTku chepe paszpaboTku | chepe pa3paboTKu
chepe pazpaboTku IPOTPaAaMMHOTO pazpaboTKH IPOTPaAaMMHOTO POTPaAaMMHOTO
MIPOTrPaMMHOTO o0ecrieueHus MIpPOrpaMMHOTO obecrieueHus obecrieueHus
o0ecrieueHus obecrieueHHs




4. KoMmmiekT KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO JTUCHUIIJINHE

Bomnpoce! 111 ycTHOT0 onpoca

o gucuumuinae Pusuka

Bomnpocsl k pa3aeny 1.

Yro n3ydaer KUHEMaTHKa?

Kakoii ¢pusnueckuii cMbICT UMEIOT HOPMAJIbHOE U TAHTCHIIMAJIBHOE YCKOPEHHE?

Kyna HanpapiieHO ycKOpeHHEe paBHOMEPHO JIBUXKYIIETOCs 10 OKPYKHOCTH Tena?

[To xaKkol TpaeKTOPUM JIBMXKYTCS Teja, OpOIIeHHbIE TOJ YrioM K ropu3onty? Ilouemy sta

TPaeKTOpUs HE ABISAETCA TOYHOMH?

Tpu 3axona Hetorona. Kak Ha3piBaeTcs cuia, BXojsuias Bo BTopoil 3akoH HbroTona?

3aKOH COXpaHEHUs UMITYJIbCA.

Ha3zoBute Buapl Mexannueckoil sHepruu. Kakoi ¢pu3ndeckuii CMbICT OHU HMEIOT?

3akoH coxpaHeHMst 3Hepruu. Kyaa «yxoauT» 4YacTh MEXaHMYECKOM SHEpruu BO BcCeX

peanbHBIX mporeccax?

9. Kakue Kosie0aHus Ha3bIBAIOT rapMOHUYECKUMU? Hanummure ypaBHEHUE
rapMOHHYECKHUX KOJeOaHUI 1 Ha30BUTE XaPAaKTEPUCTUKU KOJICOAHUH.

10. TaiiTe onpenenenue BoaHbl. OT KaKUX MapaMeTPOB OHA 3aBUCUT?

11. YkaxuTe 4acTOTHBIN 1Uana3oH 3BYKOBBIX BOJIH.

12. KakoB 1uana3oH yabTpa3ByKOBbIX KOJI€OaHUN U JUIMH BOJH?

13. KakoBBI 0COOCHHOCTH €T0 pacCIpOCTPaHEHUS B OJTHOPOJIHON M HEOHOPOIHOMU cpene?

14. Kak ce0s BeaeT Y3 BoJHa Ha TpaHULE pa3jena IByX cpea?

15. Yro siBisieTCst MICTOYHUKOM YJIbTpa3ByKa?

16. Ectb 51 B ipupoae Y3-uznyuatenu?

17. Yro Takoe apdexT [Jonsepa 1 KakoBbI €ro NposiBIEHUs?

18. B uem cyth 3x0m01U1epOTrpadum?

19. Yto uzyuaer paszzuen ruipocTaTuku’?

20. KakoBsI IJ1aBHBIE 3aKOHBI THIPOCTATUKN?

21. HpI0TOHOBCKHE U HEHbIOTOHOBCKUMHU >KUIAKOCTH — Y€M OHU OTJINYAI0TCA?

NS

NGO

Bonpocsl k pasgeay 2.

B 4em 3akiarogaercs MOJIEKYISIPHO-KUHETUYECKUMA CMBICIT TEMIIEpaTyphl?

B uem puznueckuit cmbica 1-ro 3aKkoHa TEPMOJIUHAMUKN?

B yem ¢uznueckuii cmpic 2-ro 3aKOHa TEPMOJAUHAMUKHU?

B uem ¢uzmyecknii cMpIca 3-TO 3aKOHA TEPMOTUHAMUKH ?

Kaxk naittu KIIJ] TenoBoit Mmammubl? [loueMy HEBO3MOKEH BEUHBIN ABUTATEND?
YeM oTiIMYarOTCS IPYT OT APYyra U30JIMPOBAHHBIE, 3aKPBITHIE U OTKPBITHIE CUCTEMBI?
K kakoMy THIy U3 NEpEYNCIEHHBIX BBIIIE OTHOCUTCS KUBOM OpraHu3M?

Kakue BemecTBa U3 MUIIEBBIX MPOIYKTOB 00ECTIEUNBAIOT KUBOTHBIX YHEPrUei?
Kax TennokpoBHbIE OpraHU3Mbl PETYIHPYIOT TEITIONPOAYKIUIO?

0. B 4eM cMbICII IPUHIUIA JTOKATHHOTO paBHOBECHS?

11. KaxoBsl OCHOBBI IUHEHHON TepMoarHamMuku OH3arepa?

12. B yeM cMBICII IPUHIUIIA TPOU3BOJICTBA SHTPOIHUU?

13. Yto Takoe CTanMOHAPHBIC COCTOSTHHS?

14. Kak oOecnieunBaeTcsi CTAOMIBHOCTD CTAllMOHAPHBIX COCTOSHUH JUIS )KUBOT'O OpraHu3Ma?
15. IlpuBecTu npuMepsl CAMOOPTaHU3AMH B OTKPBITBIX CUCTEMAX

16. Yto ecTh quccunaTUBHAs CTPYKTYpa?

17. KakoBbl IpOSIBIEHUS AUCCUIIATUBHBIX CTPYKTYP B MUPE KHBOTO?

BOoo~NoORWDNE



18. Yewm otnmyaercst 0ObIYHAS TETIIONPOBOIHOCTh OT KOHBEKTUBHON?
19. Kak TemyioKkpoBHbBIE OPraHU3Mbl PETYIHPYIOT TEILIONPOOOMEH?

Bonpocsl k pa3aeny 3

1. Kak meHsieTcsl HalpsKEHHOCTh AJIEKTPUYECKOTO TOJIA 3apsHDKEHHOTO Tella MPHU yIaJeHUU OT
Hero?

Kak MeHsieTcst moTeHIHan 3JIeKTPUUECKOT0 MOJIs 3apSHYKEHHOT0 Tea MPU YAAJICHUU OT HEro?
Kak cHuMaroT snexTpokapauorpammy?

Kak BnusieT BHEIIHEE JIEKTPUUECKOE MOJIE Ha JKUBOW OpraHnu3m?

Yto ecTh cuiia TOKa U IJIOTHOCTH TOKa?

Kakwue TBepable NIpoBOAAIIUE CPEAB BaM U3BECTHBI?

Kakwue xukue 1 ra3000pa3Hbie MPOBOASIINE CPEIbl BAM U3BECTHBI?

Urto takoe DJIC, Kak OHa BOZHUKAET, U KaKyl0 UMEET pa3MEPHOCTh?

[TpaBuna Kupxroda u npuMepsl UX MPaKTUYECKOTO MPUMEHEHUSI.

CoNoOR~WN

Bomnpocsl k pasneny 4.

1. ChopmymnupoBaTh U JaTh TE€OMETPHUYECKYIO MHTEPIPETAIMIO 3aKOHY OTPAKEHHS M 3aKOHY
MIPEJIOMJIICHUSL.

Kak Bener cebs CBeTOBOM JTyd B HEOJJHOPOIHOM cpejie, HanmpumMep, B atmocdepe 3emiu?
[lepeunciuTh OCHOBHBIE 3JIEMEHTHI, XapaKTEPU3YIOIINUE JTUH3Y, KaK ONITHYECKYIO CUCTEMY.
[TpuBecTu npuMep CI0KHON ONTUYECKON CUCTEMBI U3 2-X JIMH3.

W300pa3utsh r11a3 B BUJI€ ONTUYECKON CHCTEMBI.

Uro Takoe KOJIOOUKH U MAJOYKH JUIs ri1aza’?

[Tepeuncnutek ontuueckue 3P eKThl, 00yCIOBICHHBIE BOIHOBOW MPUPO/IOi CBETA.

Uro Takoe npuniun [toiirenca-Openens? JlaTth cxeMaTH4ecKoe NOSICHEHUE.

Yro Takoe qucnepcus ceera?

CoNoOAWN

33)18HI/IH K NPAKTHYE€CKUM 3aHATUAM
0 gUCHUILIIMHE PU3nKa

bopnakos, X.III. ®usuka: mpakTHKyM A7 OOYYaIOIMIMXCS MO HAMpaBiICHHUSIM MOITOTOBKU
01.03.04 TIpuxmnanuas maremaruka, 09.03.04 [Iporpammuas unxenepus, 09.03.03 [lpukiannas
urdopmaruka / bopmakor X.III., Jokymosa JI.III. — Yepkecck: BUIL CesKaBI'TTA, 2018. — 88
C.

382131—[1/[5[ AJISl BBINIOJTHEHUSA KOHTPOJbHBIX paﬁoT

1.1. Teno, OpolieHHOE BEPTUKAIHLHO BHHM3 C HayaJbHOM CKOPOCTBIO 5 M/C, B mocienHue 2 c
najieHusl MPOLUIO MyTh BJABOE OOJbIIMHM, YyeM B jABe mpeabaymue 2 c. Ompenenuts Bpems
NaJeHUsT U BBICOTY, C KOTOpOH Teno Obuio OpomieHo. IloctpouTs rpaduku 3aBUCUMOCTH
IIPONJIEHHOT O ITyTH, YCKOPEHUSI U CKOPOCTH OT BPEMEHH.
1.2. Brepx 10 ujieaabHO IMIAIKOH HAKIIOHHOHM TUIOCKOCTH, 00pasyromieit yrosr 30° ¢ TOpU30HTOM,
OycTHIIM a0y ¢ HavainbHOM ckopocthio 12 wm/c. Korpma mraitba mocTuriia MoJIOBHHBI
MaKCHMaJIbHON BBICOTHI MOABEMA, U3 TOM K€ TOYKH, B TOM K€ HAIPABJICHUU U C TOU K€
CKOPOCTBIO ITyCTHJIM BTOPYIO maii0y. OnpeaenuTs: Ha KAKOM PacCTOSHUM OT Hayasla HaKJIOHHOM
IJIOCKOCTH BCTPETATCS 00€ IIaii0bl; MaKCHMalIbHYIO BBICOTY IMOABbEMa IAaHOBl; MPOMEXYTOK
BpPEMEHH, MpPOULICIIINNA OT Hayajla JBHWXXEHHUS NepBOM Mmaiidbl 10 ee BCTPEeYH CO BTOPOM.
Haueptuth rpaduku 3aBUCHMOCTH IIPOHAEHHOTO MYTH, CKOPOCTH U YCKOPEHHS OT BPEMEHU IS
NepBOii a0l B IPOMEKYTOK BPEMEHH OT Hadasa JABMXKEHUS 10 MOMEHTa BCTPEYH CO BTOPOIi.
1.3. Ilap, cBOOOTHO ABMKYIIHMICS CO CKOPOCThIO 6 M/C, yIapuics O IPYrou Iap u, IBUTAICh
B 00paTHOM HaINpaBlIEHUH CO CKOPOCTHIO 2 M/C, BEpHYJICS B MCXOAHYIO TOYKY (puc. 1.). Pac-



CTOSIHUE MEXJY HMCXOJHBIM IOJIOKEHUEM IIapa M €ro IMOJOXCHUEM B MOMEHT COYAAapCHHS C
JIPYTUM HIapoM paBHO So. [TocTpOuTh A1 MPOMEKYTKA BpEMEHH OT Hadaja JABMOKCHHS Iapa J10
MOMEHTAa €ro BO3BpAICHUS B MCXOIHOEC TOJOXKECHHE TpapUKHd 3aBUCHMOCTH OT BPEMEHHU
CKOPOCTH, MOZYJISI CKOPOCTH, KOOPAMHATHI IeHTpa Imapa Ha ocu O, ¥ MPOXOJUMOIO UM IIYTH.
OnpenenuTh TakXe CpeaHee 3HAYCHHUE MOIYJISl CKOPOCTH JBIOKEHHs Miapa. Bpemenem
COyIapeHus IIapoB IpeHeOPeUb.

Puc.1

So

1.4. HaGmonatenp, crosiuii Ha matgopMme, ONpeAesnl, YTO MEepBbIil BaroH 3JIeKTpoIoe3ia
IpoLIesl MUMO HEro B TeueHue 4 c, a BTopoi - B TeueHue 5 c. Ilocie sToro nmepennuil kpait
1oe3Jla OCTAHOBMJICS Ha paccTosHUM 75 M or HaOmonatens. Cuutas JBHXKEHHE IO€37a
paBHO3aMEJIEHHBIM, OIIPEJIEIUTh €r0 Ha4allbHYI0 CKOPOCTh, YCKOPEHHUE U BpeMs 3aMeIJIEHHOTO
nBrkeHus. HauepTuth rpagyku 3aBUCUMOCTH IIyTH, CKOPOCTH U YCKOPEHHMS [10€3/1a OT BPEMEHH.
3a Hayajgo OTCYETa BPEMEHM IPHUHATH MOMEHT MPOXOXKJIECHUS MHUMO, HAOIIOAATENsS MEPEIHErO
Kpas 1oe3Ja.

1.5.Habmronarens, CTOSIIIMM B MOMEHT Hauaja JBMXKCHHS JJIEKTPOIOE37]a y €ro MepeaHero
Kpasi, 3aMETWJI, 4TO MEPBbIM BaroH IMpoIIe]l MUMO Hero 3a 4 c¢. Onpenenurs Bpems, 3a KOTOpPoe
MHMO HETO HPONAYT AEBITh BarOHOB, a TAK)XXE BpeMs MPOXOXKJIeHUs 9-ro BaroHa. Bo ckoiyibko
pa3 CKOpOCThb AEBSTOrO BaroHa 0OJIbllle CKOPOCTU IMATOrO B MOMEHTBI MX MPOXOXKIECHUS MUMO
HaOmoatena? JIBukeHne cCYuTaTh paBHOYCKOPEHHBIM.

1.6. Teno, aBUrasicb NPSIMOJUHEWHO C TIOCTOSHHBIM YCKOPEHHEM, IPOILIO MOCIe10BaTEIbHO
JIBa paBHBIX ydacTka myTH, 1o 20 m xaxabii. [lepBsiil yuactok npoiinen 3a 1,06 c, a Bropoit —
3a 2,2 ¢. OnpenennuTs yCKOpEHHUE Tea, CKOPOCTh B HA4aJIe MIEPBOTO U B KOHIE BTOPOr'O Y4aCcTKOB
NyTH, MyTh, MPOMIEHHBIM TEIOM OT Hayaja JBUKEHHUS 10 OCTaHOBKH. HauepTuth rpaduku
3aBUCUMOCTH IPOMIEHHOTO MMYTH, CKOPOCTU U YCKOPEHMSI OT BPEMEHH.

1.7. C ropel AB (puc. 2) mumHoit 20 M U3 COCTOSIHUS MTOKOSI CKaThIBAIOTCSI CAHKU U 3aTEM,
IIPOJOJDKAsl IBUKEHUE OT TOYKU B MO FOPU30HTAIBHON IJIOCKOCTH, OCTAaHABIIMBAIOTCS Y TOYKU
C, npoiias paccrosiuue BC, paBHoe 15 M. OnpenenuTs CKOPOCTh CAHOK B KOHIIE CITyCKa C TOPBHI,
yckopeHus Ha yyacTkax 4B u BC u Bpems criycka c ropsl. Becs nmyts JIBC canku npoxoznsr 3a
15 c. VYckopenune Ha kaxJaoM u3 ydyacTkoB (AB u BC) cuurtarth mocTosiHHbIM. HauepTuth
rpaduKy 3aBUCUMOCTH MIPOIIEHHOTO MYTH, CKOPOCTU M YCKOPEHMS OT BPEMEHHU.

1.8. ABTOMOOWJIb TpOTAETCSA C MECTa M TEPBBI KHJIOMETP MPOXOIUT C YCKOPCHHEM a; a
BTOpPOIl — ¢ yCKOpeHueM ay. IIpu 3ToM Ha mepBOM KMIIOMETpE €ro CKOpOCTh Bo3pactaeT Ha 10
M/c, a Ha BTOpoM — Ha 5 wm/c. Ompenenutb: BpeMs NPOXOXKACHHS IEPBOTO U BTOPOTO
KAJIOMETPOB; KaKoe YCKOpeHHe OOJbllle — a1 WM d2 CPEIHIOI CKOPOCTh Ha BCEM ITYTH.
HauepTuth rpaguku 3aBUCHMOCTH ITyTH, CKOPOCTH U YCKOPEHHUS OT BPEMEHHU.

A
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1.9.Teno, xoTopoMy cooOleHa HayalbHAs CKOPOCTh 2 M/C, Hayallo CKOJIB3UTH IO
HAKJIOHHOM IJIOCKOCTH. 32 10 ¢ OHO MPOXOJUT MO HAKIIOHHOM IUIOCKOCTH IyTh 50 M, a 3aTeM 1o
TOPU30HTAJIBHOM MOBEPXHOCTH 10 OCTaHOBKM - 90 M. CuuTas IBHXKEHHUE Teja Ha KaXIOM M3
Y4aCTKOB PaBHONEPEMEHHBIM, OINpPEAETUTh CKOPOCTh Tejla B KOHIIE HAKJIOHHOW IJIOCKOCTH,
YCKOpPEHHUS] Ha HAKJIOHHOM U TOPHU30HTAJIbHOM Y4YacTKaX IIyTH, CPEIHIOI0 CKOPOCTh Ha BCEM
MyTH; BpeMs ABIKEHHUA Tena. HauepTuTh rpaduku 3aBUCUMOCTH MYTH, CKOPOCTU U yCKOPEHUs
OT BPEMEHH.

1.10. JIbpkHuK cbhexan ¢ ropel mmHOM 40 m 3a 10 ¢, mocie 4ero oH mpoexain 1o
TOPU3OHTAILHOW Iiomaake g0 ocrtaHoBku 20 M. Cumras OBUMKEHHE IBDKHHKA Ha O0OMX
y4acTKax paBHOINEPEMEHHBIM, OINPEAETUTh CKOPOCTh JIbDKHHMKA B KOHIIE TOPBI, CPEIHIOIO
CKOPOCTb Ha BCEM IIyTH, YCKOPEHMS Ha KaXJOM U3 Y4YacTKOB, BpEMsl [BHKEHHUS IO
TOPU30HTANIBHON TUIomaake. HauepTuTh rpaduku 3aBUCUMOCTH MYTH, CKOPOCTU M YCKOPEHUS
JBDKHUKA OT BPEMEHHU.

1.11. Teno, koTopomy ObUIa CcOOOIIEHAa HEKOTOpas HayaldbHas CKOPOCTb, JBIKETCS
PaBHOYCKOPEHHO. 3a TPEThIO CEKYH/Iy CBOETO JABMXKEHUs OHO mponuio 10 M, a 3a mectyto - 16 m.
Onpenenuth yCKOpEHHUE Tella, HAYaJIbHYI0 CKOPOCTh, CKOPOCTh K KOHI[y BOCBMOM CEKYHABI U
IyTh, MPOWCHHBIN 32 8§ c. HauepTuTh rpaduku 3aBUCHMOCTH MPONUACHHOTO ITyTH, CKOPOCTH H
yckopeHnus Tena ot BpeMeHH.

1.12. Kycok npaa oauH pa3 OpocaroT ¢ HEKOTOPOH CKOPOCThIO 0] yriioM 30° K TOpU30HTY, a
JIPYTo# pa3 IMyCKaroT ¢ TaKOil ke CKOPOCTHIO IO TOPU3OHTAIBLHOM MOBEPXHOCTH Jibjia. Bo BTOpoM
ciiydae OpOIIEHHBIN KYCOK JIbJa HAXOIMJICS B JIBM)KCHUHU B 8 pa3 AOJbIIe, YeM IpH TOJIETe B
Bo3ayxe. Onpenenuts Ko3QPUIMEHT TpeHHs JibJa O JieA, OTHOLIEHUE MPONJACHHBIX B 00OMX
CIIy4asiX pacCTOSIHUI B TOPU30HTAIbHOM HanpaBieHUH. CONPOTUBICHUEM BO3/lyXa IPEHEOPEYb.

1.13. Ilox kakuM yriaoM K TOPU3OHTY Hamo Opocuth Teno maccoit 200 r, yToObl JaNbHOCTH
noJyieta ObuUIa B JBa pasza OoJblIe €ro MaKCHMaJIbHOW BBICOTHI NMOABEMA, €CJIU TOPU3OHTAIbHBIN
BCTPEUHBIN BETEp AEHCTBYET Ha TEJIO C MOCTOSSTHHOM cuiior B 1 H?

1.14. U3 Gpancnoiita, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM Ha BBICOTY 2,5 M, ObET CTpys
BOJBI ITOJ YIVIOM 36° K TOPU30HTY U MAJaeT Ha 3€MJIIO Ha PAaCCTOSIHUU 15 M OT TOro mMecra, Haj
KOTOpPBIM HaxoJuTcst OpanacnolT. OmnpenenuTs, Ha KaKyl0 MaKCHMalbHYIO BBICOTY
MIOTHUMAETCS CTPYsI BOJBI, paANyC KPUBHU3HBI CTPYH B BBICHIEW TOYKE, CKOPOCTH BOJBI B MOMEHT
MajJIeHus] Ha 3eMJII0 U 00BEM BOJIbI, ITOJJaBaeMO OpaHACTIONTOM 3a | MUH, €CJIH TUIOIIAAb OTBEP-
cTus OpaHjcmoiita paBHa 1 oM. ComnpoTuBieHnEM BO3IyXa IIpeHeOpeb.

1.15. W3 opHON TOYKM OJHOBPEMEHHO OpOILIEHO JBa Tela C OJUHAKOBOM HaudaabHOU
ckopocThio 20 M/c 1O/ pa3HBIMHU yIJIaMU K TOPU30HTY: 03=45°, oy =60°. Onpenenuts paccTossHUE
MEXy TeJIaMH CIYCTs 2 ¢ Iociie Havyala ABM)KEHUS, CKOPOCTH TeJl B 3TOT MOMEHT, HOPMAaJIbHOE U
TaHTeHIMaIbHOE YCKOopeHUs uepe3 1c¢ mocie 6pocanus. ConpoTUBIEHUEM BO3/yXa IPeHeOpeyb.

1.16. C OankoHa, BBICOTa KOTOPOTO 5 M HaJl MOBEPXHOCTHIO 3eMITH, OPOIICH KaMEHb O]
yriaoMm 45° k ropu3zoHTy. KameHs ynai Ha 3eMIIl0 Ha pacCTOSIHUMM 48 M OT MecTa, HaJl KOTOPBbIM
HaxoauTcs 6ankoH. OnpeeNnTh HaYaJIbHYI0 CKOPOCTh KaMHsI, BpeMsI €ro IoJieTa, HauboIbIIyio
BBICOTY MOJABEMA, PaJAMYC KPUBU3HBI TPACKTOPHUM B HAUBBICIIEH TOYKE, CKOPOCTb KaMHS B
MOMEHT MaJ€HUSI Ha 3€MJII0, YTOJI, KOTOPBIM 00pa3yeT CKOpPOCTh KaMHsSI B MOMEHT IaJeHHUs Ha
3eMJII0 C TOPU30HTAIBHBIM HarpasiieHueM. COnpoTHUBICHUEM BO3/lyXa IPeHEOpEUb.

1.17. HeGomnpmioe Teno ObUIO BBIMYIIEHO U HAa4yallo MajaTh U3 COCTOSHUS MOKOS C BBICOTHI H.
Ha BwIcOoTe h OHO aGcomoTHO HEynpyro yaapsieTcss 0 HeOOJBIIYIO 3aKPEIUICHHYIO U TJIaJKYIO
IJIOMIAJKY, PACIOJIOKEHHYIO MO YIVIOM 0=45° K ropu3oHTy. OnpeneauTs Bpems NaJeHus Tena
Y TOPU30HTAIBHYIO JATBHOCTH moJieTa, cuurtast H=10m u h =5 m.

1.18. HeGoutbimoe €10, OpOIIeHHOE MO YoM 45° K TOPU30HTY C HAYaIBbHON CKOPOCTHIO 15
M/C, YIIPYTO yJapsieTcsl O BEPTUKAIbHYIO TJIaJIKyI0, CTEHKY, HaXOJAIIYIOCS Ha paccTOSHUM 14 M
(mo ropuzoHTANN) OT MecTa OpocaHusi. OnpenenuTh, Ha KAKOM PAaCCTOSSHUM OT CTEHKH YIaJeT
TeNO Ha 3eMimo, eciu koddduuument BoccranoBneHus k=0,75. HailiTu Takyke OTHOIIEHUE STUX
PacCTOSIHUH, €CJIM BO BTOPOM CiTydae yaap aOCOJIOTHO YIPYTHIA.

1.19. ManeHpkuii MApUK TOABEIIEH Ha HepacTsHKUMOM HutH gmuHOM 0,5 M. Ilpm



BEPTUKAIBHOM  TOJOKEHUM  HUTH  (TIOJIOKEHHE  PaBHOBECHs)  IMAPUKy  COOOIIAIOT
TOPU30HTANIBHYI0 cKOpocThb 4 M/c. OmpenenuTbh BBICOTY / HaJ HCXOIAHBIM YPOBHEM, IOCIE
JIOCTHKEHUS KOTOPOM LIApUK JBUKETCS 10 TPACKTOPUH, OTIIMYAIOIIEHCS OT OKpyKHOCTU. Hailitn
CKOpPOCTh IIAPUKA B MOMEHT JOCTM)KEHHUS 3TOW BBICOTHI U MAaKCUMAJIbHYIO BBICOTY MOAHSATHUS
mapuka. C KakoW BBICOTHI IIAPUK CHOBAa HAuyHET JBUIaThcad IO OKpyxkHocTu? Ha kakom
HalMEHBIIEM pPACCTOSHUU ([0 TOPU3OHTAIM) OT IOJIOKEHUS PAaBHOBECUS HAJIO IOCTaBUTh
JIOBYIIKY, YTOOBI MOMMATh IIAPUK MOCIE TOTO, KAaK OH MEePECTaHEeT JBUTATHCS MO0 OKPY)KHOCTU?
ConpoTtuBieHneM BO3lyXa IpeHeOpeb.

1.20. HeGomnpbmioe Teno, OpOIIEHHOE BEPTHKAILHO BHH3 C BBICOTHI 32 M C HaydalbHOM
CKOpOCTBIO 2 M/C, YIPYro yAapsieTcs O 3aKpeIUIeHHY Ha BbicoTe 20 M. IMIQJKYIO IUIOIIAAKY C
yriom HakioHa 30° k ropu3oHTy. OmnpenenuTb, BO CKOJIbKO pa3 BpeMsi NAJCHUS Tejla IMpu
BCTpeYE C IUIOAJKOM OoJjbllle BpPEMEHH CBOOOJHOrO MaJeHHs, €eclid Ko3((UIUEHT
BOCCTaHOBJIEHMsI paBeH 0,8 HanpHOCTH MOJETa Teja IO FOPU30HTAIM, OTHOLIEHHE CKOpPOCTEN B
KOHIIE MaJIeHNs IIPU BCTpeUe C IUIOIIAKON U MpU CBOOOAHOM MaJICHUH.

1.21. B pgepeBsiHHBIN Iap Maccoi mi=8 Kr, MOJABEIICHHBIH Ha HUTH juuHON 1=1,8 M,
[OT1a1aeT TOPU3OHTAIIBHO JIeTsIas myJist Maccoi mp=4 r. C Kakoi CKOPOCTBIO JIeTeNa MyJisl, €CIH
HUTb C [IAPOM U 3aCTPSBIIEH B HEM ITyJIe OTKJIOHWJIACh OT BEPTUKAIU Ha yroi 0=3°? Pazmepom
mapa npesedpeys. Y iap myiau CYUTATh NPSMBIM, LIEHTPAJIbHBIM.

1.22. Tlo HeOOMBIIOMY KYCKY MSTKOTO Jele3a, JeKaleMy Ha HakoBasibHe Maccoid m = 300
KT, ynapser MojoT Maccoi mp = 8 kr. Omnpenenuts KIIJl » ymapa, ecnu ynap Heynpyruii.
[Tone3HO¥ cUMTATH SHEPTHIO, 3aTPAYCHHYIO Ha JIe(hOpMaIInIo KyCKa XKele3a.

1.23. Illap maccoit m1 = 1 Kr IBHIKETCS CO CKOPOCTBIO V = 4 M/C M CTaJKHUBACTCS C IIapOM
Maccoi my = 2 KT, ABIKYIIMMCSI HAaBCTPEUY €My CO CKOPOCTBIO Vo=3 M/c. KakoBbI CKOpOCTH U1
up WapoB nocie ynapa? Y aap cuuTarh aOCOIOTHO YIPYTUM, PSMbBIM, LIEHTPAIbHbIM.

1.24. [lap maccodi mj =3 Kr JBHDKETCS CO CKOPOCTBIO Vi = 2 M/C W CTaJKUBaeTCs C
HOKOSAIIMMCS IIapoM Maccoil mp=5 kr. Kakas pabGota Oyner cosepiieHa mnpu aedopmaruu
n1apos? Yaap cuutaTh aOCOIIOTHO HEYIPYTUM, IIPSIMBIM, IEHTPAJIBHBIM.

1.25. Onpenenuts KII/] n Heynpyroro ynapa Ooiika Maccoit m1=0,5T, nagaromero Ha cBaro
maccoit mp=120 xr. [losie3HON cUMTATh FHEPTHIO, 3aTPAYEHHYIO HAa BOMBaHHE CBAU.

1.26. lap maccoit m1= 4 Kr ABMXKETCA CO CKOPOCTBIO V = 5 m/C U CTaIKUBaeTcs C
mapoM Maccol mp=6 Kr, KOTOpPBIA NBIXKETCS €My HaBCTpEYy CO CKOPOCTBhIO Vy = 2 M/C.
Onpenenutb CKOpOCTH Ui M uy IIAPOB TOCHE yhaapa. YJap cuuTaTh aOCOJIIOTHO YIPYIHM,
NPSMBIM, IICHTPAITHHBIM.

1.27. U3 cTBOJa aBTOMAaTHMYECKOro MHUCTOJETa BbUIeTeNa Mynst Maccoil mp = 10 r co
ckopoctbto V = 300 wm/c. 3arBop mmcronera maccol mp = 200 r mpmkuMaercs K CTBOJY
HPYXKUHOM, kKecTkocTh KoTopoil k=25 kH/M. Ha kakoe pac crosHHE OTO#eT 3aTBOp MOCIe
BbIcTpena? CuuTarh, 4TO MUCTOJIET JKECTKO 3aKPEIUIEH.

1.28. Ilap maccoit m; = 5 Kr JOBHXKETCS CO CKOPOCTBbIO Vi = 1 M/C W CTaJKuBaercs C
MOKOSIIIIMMCS IIApOM Maccoil My =2 kr. OnpeneanTh CKOPOCTHU U1 U U MIAPOB MOcie yaapa. Y aap
CUUTATh A0COIOTHO YIPYTUM, IPSIMBIM, [IEHTPATbHBIM.

1.29. U3 opynus, He UMEIOMIETO MIPOTHBOOTKATHOTO YCTPOMCTBA, MPOU3BOIMIACH CTPEIh0a B
TOpPU30HTAILHOM HarmpasieHuu. Korna opyane 6bU10 HEMOIBUKHO 3aKPETJICHO, CHAPS/l BhUIETEN
co ckopocThio V1= 600 M/c, a KOT/1a OpYIUIO 1ajii BO3MOXKHOCTh CBOOO/IHO OTKAThIBATHCS Ha3all,
CHapsi[ BbUIETEN cO CKOpocThio V2 = 580 Mm/c. C Kakod CKOpPOCTBIO OTKaTHJIOCh HPU 3TOM
opyaue?

1.30. lap maccoif m1=2 KI CTaJKUBACTCA C MOKOSALIMMCS IIapoM OOJbIIeH Macchl U IMpH
stom Tepsier 40% kuHeTHdeckor sHeprun. OmnpenenuTh Maccy my OOJbIIEro Imapa. Yaap
CUMTaTh A0COIOTHO YIPYTUM, IPSIMBIM, IIEHTPATbHBIM.

1.31. apuk maccoit m=60 T, MpHUBsI3aHHBIN K KOHIly HUTH JIUHON (1=1,2 M, Bpamaercs ¢
gacrotoit n; = 2¢7, ONMPAsACh Ha TOPU3OHTAIBHYIO IUIOCKOCTh. HuUTh ykopaumBaercs,
npuOJIKas mapuk K ocu a0 paccrosHus £,=0,6 M. C kakoil 4acTOTOH 7y OymeT mpH ITOM
Bpamarbes mapuk? Kakyro paboTy A coBeplaeT BHEIIHSs CHIIa, yKopauuBas HUTH? TpeHuem



IapHKa O MIIOCKOCTh MPeHeOpeyb.

1.32. 1o kxacarenbHOM K MIKMBY MaXxOBHKa B BHJIE IrcKa auameTpoM D =75 cM 1 Maccoit m
= 40 xr npunoxena cuna F=1 kH. Onpenenuts yriioBoe yCKOpeHHE € U YaCTOTy BpPAILCHUS 7
MaxoBHKa yepes Bpems t=10 ¢ nmociie Hauana qelcTBUS CHIIbI, €CIU paauyc I KKWBa paBeH 12 cwm.
Curoit Tperus npeHedpeys.

1.33. Ha o6ox maxoBuka aumametrpoM D=60 cM HamoTaH HIHYp, K KOHI[y KOTOpPOTO
IpUBsI3aH rpy3 Maccoi m=2 kr. OnpenenuTb MOMEHT UHEPIUHU J MaXOBHKa, €CJIU OH, Bpalllasch
PaBHOYCKOPEHHO IO/ ACWCTBUEM CHJIBI TSKECTU Tpy3a, 3a Bpemsa t = 3 ¢ mpuobpen yriioByro
CKOpOCTh =9 paz/c.

1.34. Hutb c npuBsA3aHHBIMU K €€ KOHIIaM rpy3aMu MaccaMu m1=50 r u My= 60 r nepekuHyra
gyepes 0siok quamerpom D=4 cm. OmpenenuTs MOMEHT WHEpUUU J OJIOKa, €clii TOJ AeHCTBUEM
CHIBI TSKECTH TIDy30B OH IOIYdHI YIIOBOe yckoperne &=1,5 pan/c’. Tpenuem u
IIPOCKAJIb3bIBAHUEM HUTHU IO OJIOKY NpeHeOpeyb.

1.35. CrepxeHb BpallaeTcsi BOKPYT OCH, IPOXOJIAIICH dYepe3 ero cepeauHy, COrJacHoO
ypaBHEHHUIO @ = At + Bt e 4 =2 pan/c, B=0,2 paﬂ/c3. Ornpenenuts Bpalamnmii MOMEHT M,
NEHCTBYIONIMI Ha CTEp)KEHBb Yepe3 BpeMs 1=2c mocie Havaja BpallleHus, €CIi MOMEHT UHEPLUU
crepxkns J=0,048 xr- M.

1.36. Ilo ropu3oHTaNbHON MIOCKOCTH KaTUTCS AMCK cO ckopocThbio V =8 m/c. Omnpenenutsb
KOX(P(UIIMEHT COMPOTHBIICHUS, €CIM JUCK, OyIydd TMPEeIOCTaBICHHBIM caMoMy ce0e,
OCTaHOBWJICS, IPOIAS MyTh S=18 M.

1.37. Ompenenuts MOMEHT CWIBI M, KOTOpPBI HEOOXOIUMO TPHIOKUTH K OJIOKY,
BpaljarouemMycsi ¢ 4yactorou n =12 ¢!, 4ToGbl OH OCTAaHOBWICS B TedeHHE BpeMeHu At=8 c.
Huametp 6moka D=30 cm. Maccy 6iioka m=6 KT cuuTaTb PAaBHOMEPHO pPAaCIpPEEIIEHHONW I10
obony.

1.38. bnok, umerommii Gopmy mucka maccoir m=0,4 Kr, BpamaeTcs MO JISHCTBUEM CHIIBI
HATSDKEHHsI HUTH, K KOHIIaM KOTOPOW MoJBelIeHbl Ipy3sl Maccamu m1 = 0,3 kr u mp = 0,7 Kr.
Ornpenenutb cuiibl HATSDKEHUS 71 U T2 HUTH 110 00€ CTOPOHBI OJI0Ka.

1.39. K kpato crona npukpermieH 0;10k. Yepes 6510k mepeKnHyTa HEBeCOMasl U HepacTsKuMast
HUTh, K KOHI]aM KOTOPOM MpUKpEIIeHb! rpy3bl. OJUH rpy3 ABMXKETCS MO MOBEPXHOCTH CTOJIA, a
Jpyro# - BIOMb BepTUKanu BHHU3. Onpenenuts kodpuumeHT f TpeHust Mexxay moBepXHOCTSIMHU
rpy3a M CTOJla, €CJIM MaccChl KaXKIOro Ipy3a M Macca OJIOKa OJMHAKOBBI U TPY3bl JBHKYTCS C
YCKOpeHueM a=>3,6 m/c?, IIpockanb3bIBaHHEM HUTH 110 OJOKY M CUJION TpeHUsl, NeiicTByroIel Ha
010K, IpeHeOpeyb.

1.40. K xoHIam Jerkoi M HepacTsLKUMOW HUTH, NEPEeKMHYTOM depe3 OJIOK, MOJIBELICHBI
rpy3sl Mmaccamu My = 0,2 kr u My=0,3 kr. Bo CKOJIBKO pa3 OTIMYAIOTCS CHUJIbI, JCHCTBYIOIIHE HA
HUTb 110 00€ CTOPOHBI OT OJI0Ka, eciiu Macca 61oka m=0,4 Kr, a ero och JIBUXKETCS BEPTUKAIBHO
BBEPX C YCKOpEHUEM a=2 M/c??  Cumamu TPEHHMs] U MPOCKAIb3bIBAHUS HUTH MO OJOKY
npeHeopeys.

1.41. Onpenenuth HampsHkeHHOCTh G TrpaBUTANMOHHOTO TOJs Ha Bhicore h=1000 kM Hax
MOBEPXHOCTHIO 3emMiu. CUUTaTh U3BECTHBIMH YCKOPEHHE  CBOOOIHOTO MAJICHUs y TIOBEPXHOCTH
3emiu u ee paauyc R.

1.42. Kakas paborta A OyneTr coBeplieHa CHJIAaMHM IPABUTAI[MOHHOTO MOJS NpPU MaJCHUU Ha
3emutto Tena maccoid m=2 xr: 1) ¢ Beicotel h=1000 kMm; 2) U3 GeCKOHEUHOCTH?

1.43. N3 OeckOHEYHOCTH Ha MOBEPXHOCTh 3eMJIM MajaeT MeTeopuT maccod m=30 Kr.
Onpenenuths paboTy A, KOTOpas Mpu 3TOM OYAET COBEpIICHA CHUJIAMU TPAaBUTAIIMOHHOTO TIOJIS
3emin. YcKopeHue CBOOOJHOrO TaJeHus § y MOBEPXHOCTH 3eMiu U ee paauyc R cuuraTh
W3BECTHBIMHU.

1.44. C noBepxHOCTH 3eMJIM BEPTUKAIBHO BBEPX IyILEHA paKkeTa cO CKOPOCThIO V=5 KM/C.
Ha kaxyro BbICOTY OHA MOJHUMETCA?

1.45. Tlo kpyroBoii opOute BOKpYr 3emiu oOpamiaercs COyTHUK ¢ nepuoaoM =90 muH.
Onpenenuth BBICOTY CIIYTHUKA. Y CKOpeHHE CBOOOJHOrO MajaeHus § y MOBEPXHOCTU 3eMIIH U ee
panuyc R cuntaTth U3BECTHBIMHU.



1.46. Ha kakoM pacCTOSIHUU OT LEHTpa 3eMJIM HaXOAUTCS TOUKa, B KOTOPOW HANPSXKEHHOCTD
CYMMapHOI'0 rpaBUTallMOHHOrO 10J1s1 3emiu u JIyHsl paBHa Hyato? [IpunsaTs, 4ro Macca 3emiu B
81 pa3 Goubiie Macchl JIyHBI M 4TO paccTOsSTHUE OT LeHTpa 3emun 1o nentpa Jlynsl paBao 60 pa-
JnycaMm 3eMJIH.

1.47. CuytHuk oOpamiaercss BOKPYr 3eMild MO0 KPyroBoil opOute Ha BbicoTe h=520 KM.
Onpenenuts nepuoja oOpalleHus CIyTHUKA. Y CKOpEeHHe CBOOOHOrO MajieHust § y MOBEPXHOCTH
3emiM U ee paguyc R cuuTarh H3BECTHBIMHU.

1.48. OmnpenenuTh NUHEHHYIO U YITIOBYIO CKOPOCTH CILyTHHKA 3€MJIM, OOpallarouierocs o
KpyroBoit opoute Ha BbhicoTe h=1000 kM. YckopeHHe CBOOOJHOTO MajeHUS ( Y MOBEPXHOCTH
3emsn U ee paguyc R cunTath U3BECTHBIMU.

1.49. KakoBa macca 3emid, eciid W3BECTHO, 4Tto JIyHa B TedyeHwe roja coBepiiaer 13
oOpareHui BOKpyr 3eMiId B paccTosiHue oT 3eMiu a0 JIyHsl paBHo 3,84 108 M2

1.50. Bo ckonbko pa3 cpenHsis IUIOTHOCTh 3€MHOTO BEIECTBA OTJIMYAETCS OT CpeIHEn
WI0THOCTU JyHHOro? Ilpunsate, yto paguyc R, 3emau B 390 pa3 Gomnbiue paguyca R, JIyHbl u
Bec Tesa Ha JIyHe B 6 pa3 MeHblle Beca Tejla Ha 3eMile.

151 Bona, koTopyro npokaunBaroT yepe3 IIAJAKUI IIJIaHT, BBIPIBACTCS U3 HETO uepes
HAaKOHEYHHUK, MMEIOIINI TMornepeyHoe cedeHue 35 M. Crpys HampaiieHa non yriiom 30° k
TOPU30HTY U OJHUMaeTcst Ha BbicoTy H=4,8 M Haja BbIXOAHBIM oTBepcTHeM. [lonarommii nuianr
Hacoca MOrpyKeH B OOJIBIION pe3epByap, YpOBEHb BOJBI B KOTOpoM Ha h=2,4 M HMXKE ypOBHS
OoTBEepcTUS B HakoHeuHuke. Ompenenutb, Kakyl0 MOIIHOCTb IOTpeOJsieT OT CeTu
AJIEKTPOJIBUTaTENh, TPUBOASIINUNA B ACHCTBUE UCIIOIB3YeMBbIi Hacoc, eciu oommmii KITJ] Hacoca ¢
snektpoasurareneM n=60%.

1.52. Ctpys BOIBI AMaMeTpOM 2 CM, IBIKYIIAscsi cO CKopocThio 10 wm/c, ymapsiercs o
HEMOJBIKHYIO IUIOCKOCTb, IOCTABJICHHYIO MEPHEeHIUKYISIpHO K cTpye. Omnpenenuts cuiy
JIaBJICHUsI CTPYU Ha IUIOCKOCTb, CUMTAsI, YTO IOCJIE yJaapa O IJIOCKOCTh CKOPOCTh YacTHUIl BOJbI
paBHa HYJIO.

1.53. KyOWk #3 OJHOPOJHOTO MaTepHana, HAaXOASIIUICS B IKHUIKOCTH, BCIUIBIBACT C
HOCTOSIHHOM cKopocThio. [ImoTHocTh kuakoctu B 3,5 pasza Oojbllle IUIOTHOCTH MaTrepuana
Kyouka. OnpenennTb, BO CKOJIBKO pa3 cujla TPEHMsl, AEWCTBYIOIIAas Ha BCIUIBIBAIOLINI KYOUK,
OosblIe Beca 3TOro Kyouka.

1.54. B cocyn HenpepbIBHO JILETCSI CTPYsl BOJbI U3 KpaHa BOAONPOBOAa. 3a lc HamuBaeTcs
0,3 n Boxpl. KakoB momkeH ObITh AMaMeTp OTBEPCTUS B JHE COCy/Aa, 4TOOBl BOJa B HEM
JeprKajiach Ha IIOCTOSTHHOM ypoBHE, paBHOM 10,5 cm?

1.55. [Mumuanp Hacoca umeer auamerp 20 cm. B HeMm JBHKeTCS NOpPIIEHH CO
CKOpOCTBhIO | M/C, BBITAJIKMBAIOIIMIA BOJY dYepe3 OTBepcTHe auameTrpoMm 2 cMm. Omnpenenuthb
CKOpOCTb BBITEKAaHUS BOJIbI M JJaBJIEHUE BOJBI B LIMJIMHPE HAcOCA.

1.56. Teno, maymast B BoJe M3 COCTOSIHHS TIOKOSI, MPOIUIO MyTh S 3a Bpems t Omnpenenutsb
IUIOTHOCTB TE€JIa, CYUTAsI CHILY CONPOTHUBIIEHUS BOJbI IOCTOSIHHOW M MEHBIIENW AEHCTBYIOIIEH Ha
TEJIO CHJIBI TSKECTH B N pas.

1.57. I'magkwii pe3sWHOBBIA MIHYp, JUIMHA KoToporo { M Kod(duuueHt ympyrocta K,
MO/IBEIIEH OJHUM KOHIIOM K Touke O. Ha npyrom xonue numeercs ynop B. M3 Toukn O HaunHaer
cBoOOgHO manate Mypta A maccoir m (puc. 2). IlpeneOperas maccoll ImHypa M ymnopa,
OTIpeAeNIUTh MaKCUMaIbHOE PACTSKEHHE LITHYpa.

1.58. Onpenenuth CKOPOCTh BBIIETA IIapHKa Maccoi 15 I U3 MpyXKUHHOTO MHUCTOJIETa, €CIIU
npyxuHa OblIa ckata Ha Al= 6 cM u ee xecTkocTh k= 180 H/m.

1.59. BepxHwuii KOHeI[ IPOBOJIOKU JIMHON {, 3aKpeIlieH, a K HUKHEMY ITOJIBELIeH I'py3 Maccoi
M, 1oj IeHCTBUEM KOTOPOTO MPOBOJIOKA yAsIMHsAETCs Ha BenuuuHy AL. Onpenenuts u3MEeHEHHE
NOTEHLIMAIBHON PHEPIUH ITPOBOJIOKH U Ipy3a.

1.60. BepxHuii KOHEI] METAJUTMYECKOTO CTeP KHS 3akperuieH. K HImKHeMy MPHIIOKEeHa mapa
CUJ, MOMEHT KOTOPOW paBeH 10%H-m. Yrox 3aKpy4yMBaHus crepxkHs 5°. Omnpenenutsb
IOCTOSIHHYIO KpYyUY€HHsI ¥ IOTEHIMAIbHYIO SHEPTHI0 1e()OPMUPOBAHHOTO CTEPHKHSL.

1.61. OmpenenuTh CPEAHIOID KUHETHYECKYIO SHEPrHIO BpAIATENBHOTO JBIKCHUS OIHOM



MOJIKYJIbI JIBYXaTOMHOTO Ta3a, €ClIM CyMMapHas KHHETHUYECKash HEprusi MOJIEKYN OJIHOTO
KHJIOMOJIS 3TOr0 raza paBHa 6,02 MJIx.

1.62. CkonbKO MOJEKYT BOAOPOAA HAXOIUTCS B COCYNIE BMECTUMOCTBIO 2 JI, €CIIM CPeIHSs
KBaJIpaTUYHas CKOPOCTh BIKEHUS Mosieky S00 m/c, a n1aBiieHre Ha CTEHKH cocyaa 10° ITa?

1.63. HaiitTu cpenHIO0 KMHETHUYECKYIO SHEPTHIO BPAIIATENBHOTO JIBIKEHHS BCEX MOJICKYI,
coaepxkamuxcs B 0,25 r Bogoposa npu temnepatype 13 °C.

1.64. JlaBnenne wuneanpHoro rasa 2 mlla, KOHIIEHTparwsi MOJEKYI 210 em, Onpenenutsb
CPEIHIOI0 KHMHETHYECKYI0 DJHEPruI0 IOCTYNAaTeNbHOIO JIBUKEHUS OJHOW MOJEKYJIbl U
TEMIIEpATypy rasa.

1.65. Omnpenenuth cpeqHHe 3HAUEHHS] MOJHOM KUHETHMYECKOM SHEPrud OJHOM MOJIEKYIIbI
HEOHa, KUCJIOpO/ia U BOJSIHOTO napa npu temrneparype 600 K.

1.66.Cpennsist KUHETHYECKast SHEPTHsl TIOCTYIATEIIHHOTO JIBKDKEHHS MOJISKYJT Ta3a paBHa S © 10 2 JIx.
Konmenrparwist Mosekys 3 10® v, OnpenenuTs JaBieHNE raza.

1.67. B cocyne BmectumocThio 200 cM® HAXOIMTCA ra3 nipu Temueparype 47 °C. 13-3a yreuku rasza
13 KOJIOBI IPOCOYMIIOCH 10 MoJiekys1. Hackonbko CHU3UIIOCH JTaBiieHUe ra3a B cocyne?

1.68. Ckonbko MOJNEKyN ra3a HaXxOAUTCS B COCY/A€ BMECTUMOCTBIO 1,5 1 mpu HOpPMalbHBIX
YCIIOBUSX?

1.69. OmnpenenuTh KOHIIGHTPAIMIO MOJIEKYN HaealbHOro rasza mpu Temmeparype 450 K u
nmaBiaennu 1,5 MIla.

1.70.0npenenuty TeMIiepaTypy HICATbHOrO rasa, €CiIM CPeOHssi KWHETU4YecKas JHEprus
MOCTYIATENILHOTO ABMKEHUS ero Mojekya 3,2 x 10 9 k.

1.71. B cocyne Bmectumocthio 10 11 Haxoautes 2 T kucinoposaa. OnpenenuTb CpeaHIO UTHHY
CBOOOIHOTO TIPOOETa MOJIEKYIL.

1.72. Onpenenuth CpemHIO JJIMHY CBOOOMHOrO mpobera MOJIEKYT a30Ta, €ClU IIOTHOCTh
paspexxenHoro rasza 0,9 ¢ 107 /.

1.73. Tlpu kakoM JaBlE€HHH CpelHsA JUIMHA CBOOOTHOro mpolera MOJEKyNl KMCIOpOAa paBHA
1,25 m, eciu Temnieparypa raza 50 °C?

174. Beraucouts cpeaHioro AMHy ¢BOOOIHOTO Mpodera MoKyl Bo3yXa MpU JTaBICHUU
1+10°Mau temriepatype 10 °C.

1.75. Tlo ycnoButo npeablIyIlen 3aauu BIYUCIUTD Koddduiment muddy3un Bo3ayxa.

1.76. Bo ckompko paz kodhduimeHT aud@y3ur MOIEKyn Bogopoma Ooiblne KodpQHImeHTa
b dy3un Monekyin azora? Temneparypa 1 1aBjeHUe ra30B OJJMHAKOBBIE.

1.77. Cxonbko coymapeHHMM B CEKYHAY B CpPEIHEM HCIBITHIBAIOT MOJIEKYJbl a30Ta,
HaXOoJAIIMecs TP HOPMaJIbHbBIX YCIOBUAX?

1.78. Onpenenuth K03(h(HUIMEHT BHYTPEHHETO TPEHUS YTIIEKHCIIOro Ta3a mpu remnepatype 300
K.

1.79. Cocyn BMecTMOCTBIO 10 71 comepskuT BOOpox Maccoit 4 . OnpeienuTh CpeiHee YHUCiIo
COyJIapeHUi MOJIEKYI B CEKYH/TY.

1.80. Koo dummeHT BHYTPEHHETO TPEHHsT KHCIOpOa IPH HOPMAIbHBIX ycimoBusix 1,91 ¢ 10 4
kr/(mec). KakoBa cpequsist JutnHa cBOOOIHOTO Mpodera MoKy KUCIOPOAa IPU ATUX YCIOBUAX?

1.81. Ilpm kakoMm TIpollecce BBHITOJHEE OCYIIECTBISATh PACIIUPEHUE YIJIEKHCIIOrO Trasa:
aMabaTHOM WJIM M30TEPMHUUYECKOM, eci 00beM yBenuunBaercs B 2 pa3a? HauanbHas Temmeparypa
B 000UX CITy4asX OJJMHAKOBA.

182. Haiiti paboTy 1 M3MeHeHue BHYTpEHHEH SHEepruu Mpu aauabaTHOM paciimpeHuu |
KT BO3yXa, ecim ero oowsem yBenmuwics B 10 pa3. Hagansaas Temmneparypa 15 °C.

1.83. OmpenenuTh KOMUYECTBO TEIIOTHI, coolIeHHoe 20 T a30Ta, eciu OH ObLT HarpeT OT
27 no 177 °C. Kakyro paboTy mpu ATOM COBEPIIUT Ta3 U KaK W3MEHUTCS €ro BHYTPEHHSA
sHeprus?

1.84. Bo ckoibKko pa3 yBenmuuuTcsi 00beM | MOJIst BOJIOpOo/ia PH W30TEPMHIECKOM PACITUPEHUH
npu Temnepatype 27 °C, ecnu pu 3TOM ObLTa 3aTpadyeHa TeruioTa, paBHas 4 kJIx.

1.85. Bomopon, 3aHuMaromuid 0o0beM 5 J1 M HAXOAIIUKCSA TOJ JaBJICHUEM 10° I1a,
anuabatHo cxar 7o oovema 1 1. Haiitm paGoTy ckaTtust M M3MEHEHHE BHYTPEHHEH 3HEepruu



BOZIOpOAA.

1.86. I'a3, 3anumaronmii 06wem 20 11 o nasienueM 1 MIla, O6pu1 m306apHo Harpet oT 323 10
473 K. Haiitu paboTy pacuimpeHus rasa.

1.87. Ilpu HarpeBanmm 1 kmois a3ora Obwuto mepemaHo 1000 JIx ternorel. OmpenenuTb
paboTy paciMpeHus MpH MOCTOSIHHOM JIaBJICHUU.

1.88. Ompenenuth, Kakoe KOJMYECTBO TEIUIOTHI HEOOXOIUMO COOOIIUTH YIVIEKHCIOMY Ta3y
maccoit 220 T, uto6b1 Harpets ero Ha 20 K: a) mpu mocTosHHOM oObeMe; 0) MpU MOCTOSITHHOM
JTABJICHUU.

1.89. Kakoe KOIMYECTBO TEIUIOTHI HY)KHO COOOIIMTH | KMOJIO KHUCIOpOJa, YTOOBI OH
coepmmi padoty B 1000 [[x: a) mpu nu3oTepMUYecKoM poruecce; 0) mpu n3odapHom?

1.90. Azor wmaccoit 2 kr, Haxomammiicas mpu Temmeparype 288 K, cxumarr: a)
n30TepMUYecKy; 0) anuadaTHo, yBennurBas nasieHue B 10 pas. Onpenenuts paboTy, 3aTpayeHHYIO
Ha C)KaTue rasa, B 000MX Cirydasix.

1.91. Jlen maccoii 100 r, Haxomsmmiics npu Temmneparype -30 °C, mpeBpaiaercs B map.
OnpenenuTs N3MEHEHHE YHTPOITUH IIPH ITOM.

1.92. XKenezo maccoii 1 kr mpu temneparype 100 °C HaxoauTCs B TETUIOBOM KOHTAKTE C TAKUM
e KyckoMm skene3a mpu 0 °C. Yemy OynmeT paBHO H3MEHEHHE SHTPONHMU TIPU JOCTHXKEHUHU
paBHOBecHOU Temmeparypbl 50 °C? Cuutarh, 4YTO MOJIIpHAas TEIUIOEMKOCTb jKelie3a paBHa 25,14
Jx/K.

1.93. Bonopoa maccoit 10 r n300apHO pacuipsieTcsl, Ipu 3TOM 00BEM €ro YBETUUUBACTCS B 2
pasa. Ornpeaenuts N3MEHEHHE SHTPOIIUH BOJIOPO/IA ITPU 3TOM IIPOLIECCE.

1.94. Onpenenuth W3MEHEHHE SHTPOMHH, MPOUCXOJAIICE NMPU CMEIIMBAHUU 5 KI' BOJIBI,
Haxopsueics npu temmeparype 280 K u 8 kr Bojibl, Haxoadieiics npu temmneparype 350 K.
1.95. O6beM renusi, Macca KOTOPOT'O COCTABIIAET 2 KT, YBEJIMUUJIICS B 5 pa3: a) U30TEPMUUYECKHU;
0) anuabaTtHo. KakoBo u3MeHeHne SHTPONHHU B ITUX ClIydasx?

1.96. OmpenenuTh H3MEHEHHE OSHTPONUM 1 MOJS MICAIBHOIO ra3a IMpH HM30XOPHOM,
M300apHOM U M30TEPMUYECKOM IpOIIeccax.

1.97. OnpenenuTb U3MEHEHHE SHTPOIUU 4 KI' CBUHIIA IPU OXJ1axaeHuH ero ot 327 o 0 °C.

1.98. Haiitm wm3meHenwe sHTpornuu npu HarpeBaHuu 1 kxr Boasl or 0 mo 100 °C m
HOCJIEeTYIONIEM ITPEBPAILEHUH €€ B Iap MpH TOH e Temreparype.
1.99. Kak u3MeHUTCS SHTPOITHSI TIPU U30TepMUIecKoM pactmpennn 0,1 Kr kuciopona, ecii npu
3TOM 00BEM €ro U3MEeHHUTCS OT 2,5 10 10 1?
1.100. Onpenenmuth M3MEHEHHE SHTPOITMH TpH n300apHOoM HarpeBanuu 0,1 kr asora ot 17 mo
100 °C.

1.101. JIBa 3apsiia HaXOJATCS B KEPOCHHE Ha PacCTOSHUU | cM Apyr OT apyra u
B3auMojieiicTByIOT ¢ cwioil 2,7 H. BennunHa onHoro 3apsaa B Tpu pasa Ooiiblile, YeM Jpyroro.
OrnpenenuTh BEIMUNHY KaXI0T0 3apsijia.

1.102. [Ia ToueuHBIX 3apsiaa, HaXoasCh B Boje (€1 = 81) Ha paccrosHuu { Apyr OT Apyra,
B3aMMOJIEMCTBYIOT ¢ HEKOTOpo# cuiioi F. Bo ckombko pa3 HEOOXOAMMO YMEHBIIUTh PACCTOSIHUE
MEXy HUIMH, YTOOBI OHM B3aUMO/ICHCTBOBAJIM € TAKOH jK€ CHIIOHN B BO3Tyxe?

1.103. /Isa mrapWka OJWHAKOBOTO O0BEMa, OOJIAIAIONIME MAacco 6 - 10% r KayKIIBIH,
MO/IBEIICHBI Ha MIENKOBBIX HUTSX JUIMHON 0,4 M Tak, 4TO MX IMOBEPXHOCTH CONPHUKACAIOTCS. YTOI, Ha
KOTOpBI Pa3OLUIMCh HUTH TPHU COOOIIEHUH IIapuKaM OJMHAKOBBIX 3apsioB, paBeH 60°. Haiitu
BEJIMUHMHY 3ap5/I0B U CHITY JIEKTPOCTATUYECKOTO OTTAIKUBAHUSL.

1.104. B yrmax mpu OCHOBaHUH PaBHOOEIPEHHOTO TPEYrojibHUKA ¢ OOKOBOI CTOPOHOH 8 cMm
pacrionoxensl 3apsaabl Q1 u Qp. OnpenenuTs cuity, JeHCTBYIONTYIO Ha 3apsy BenuuuHoi 1 HKII,
TIOMENICHHBIA B BEPIMHE TPEyrojbHUKA. YToi npu BepmmHe 120°. PaccmoTpets cirydaii: a) Qg =
Q2 =2 uKi; 6) Q1 =-Q, =2 uKi.

1.105. JIpa paBHBIX OTpHUIATENBHBIX 3apsna 1o 9 HKI kaxaplii HaXoAsTCS B BOAE HA
paccTostHUM 8 cM Jpyr oT apyra. OnpenenuTs HanpsHKEHHOCTh M MOTEHLMAN MOJis B TOUKE,
pPacmoJIOKEHHOW Ha PACCTOSIHUU 5 CM OT 3apsiioB.

1.106. /IBe 6eCKOHEYHO JJIMHHBIE PABHOMEPHO 3apsHKEHHBIC HUTH C JTMHEHHOHN TUIOTHOCTBIO



3apsiIoB 6 - 10° Ki/m pacrosnioxensl Ha paccrostHun 0,2 M apyr ot apyra. HaliT HanpsKeHHOCTh
AIEKTPUYECKOTrO MOJIsA, CO3AAHHOTO B TOUKE, yaaneHHOU Ha 0,2 M OT KaXJ0il HUTH.

1.107. /e mapamienbHble METAJUTMICCKUE TUIACTUHBI, PACHIONIOKECHHBIC B TUAJICKTPHKE (€ =
2,2), 001a1ar0T MOBEPXHOCTHOM IIOTHOCTHIO 3apsiyia 3 u 2 MKKI/M. OrnpenenuTs HaIPsHKEHHOCTh U
WHIYKIMIO 3JICKTPUYECKOrO TMOJS MEXAY IUIACTHHAMH M 32 TpeaeliaMd MPOCTPAHCTBA MEXKIY
HUMU.

1.108. B BepmmHax kBanpata co croponoit 0,1 M momermens! 3apsasl o 0,1 HKII KaxbIid.
OnpenenuTb HANPsLDKEHHOCTh W MOTEHIUA IMOJIsi B LIEHTPE KBajapara, €ClIu OJIWH W3 3aps/loB
OTIIMYAETCS 110 3HAKY OT OCTAJIbHBIX.

1.109. IIpoctpaHCTBO MEXIy ABYMS MapajlICIbHBIMH OECKOHEYHBIMH IUIOCKOCTSMH C
MIOBEPXHOCTHOM IUIOTHOCTBIO 3apsnoB +5:10 B K u -9 - 10° KM 3amonHeHo crexioM.
Onpenenuts HAMPSHKEHHOCTD MOJIS: a) MEXKITy TUIOCKOCTSIMH; 0) BHE IJTIOCKOCTEH.

1.110. 3apsas! no 1 HK Kaxaplil HTOMEIEHbI B BEPIIMHAX PAaBHOCTOPOHHETO TPEYTOJIbHUKA
co ctoponoii 0,2 M. PaBHoelicTBYIOIIas CUll, IEHCTBYIOIIMX HA YETBEPTHIH 3aps], TOMEIICHHBIN B
cepeMHe OJHOW M3 CTOPOH TpeyrojbHuKa, paBHa 0,6 MkH. Onpenenuts BeIMUMHY 3TOTO 3apsia,
HaNpsHKEHHOCTh U TIOTEHIIUAN TOJIS B TOYKE €r0 PacioIOKEeHHS.

1.111. Toueunsie 3apsaapl Q1 = 20 mxKu, Q,=-10 MxKu HaxoasTcs Ha pacctosiaun d = 5 cm
Ipyr ot apyra. OnpenenuTs HaMPsHKEHHOCTH MOJIS B TOUKE, YJAJICHHOM Ha 1 = 3 OT MepBOro u
Ha T2 = 4 cM OT BTOpOro 3apsiaa. OnpeneuTh Takke cury F, IecTBYIONIyI0 B 3TOH TOYKE Ha
toueunblit 3apsa Q=I mxKur.

1.112. Tpu onuHakoOBEIX TOo4YeuHBIX 3apsaa Qi = Q, =Qz = 2 uKu HaxoasTCs B BepIInHAX
PaBHOCTOPOHHETO TPEYrojibHUKA cO cTopoHaMu a=10cm. Onpenenuts MOAYJb U HaIlpaBlICHUE
cwibl F, neficTByrolel Ha OJJUH U3 3apsiIOB CO CTOPOHBI ABYX JIPYTHUX.

1.113. JIBa MOJOXKHMTENBHBIX TOYEUHBIX 3apsaaa Q u 9Q 3akperieHbl Ha pacCTOSHUU d=
100 cm apyr ot apyra. OnpenenuTb, B KaKOM TOYKE HA MPSMOM, MPOXOSIEH Yepe3 3apsiibl,
CleyeT MOMECTUTh TPETUW 3apsif Tak, YTOObl OH HAaXOJWJICS B paBHOBECHM. YKa3aTh, KaKOH
3HAK JIOJDKEH HWMETh 3TOT 3apsii IS TOr0, YTOOBI paBHOBECHE OBLJIO YCTOHYHMBBIM, €CIH
nepeMenIeHHs 3apsI0B BO3MOXKHBI TOJIBKO BIONb MPSMOH, MPOXOAIIEH depe3 3aKperieHHbIe
3apsiibl.

1.114. ]Ia oauHAKOBO 3apsDKEHHBIX IIApHKa TOABEIICHbI B OJHONW TOYKE Ha HHUTAX
OAMHAKOBOM JUHBL. [Ipyn 3TOM HUTHM pazonumck Ha yroa o. llapuku morpyxarT B Macio.
KakoBa mimoTHOCTh p Macina, eCii YroJl pacX0oXJACHUS HUTEH TpU MOTPYKEHUU B MACIIO OCTAETCS
Heu3MeHHbIM? [IIOoTHOCTH Marepuana IMIAPUKOB pPo== 1,5-10° wr/m’, JTUDIIEKTpUYECKas
MIPOHUIIAEMOCTh Macia € = 2,2.

1.115. Yerbipe omgmaakoBbiX 3apsaa  Q1=Q,=Q3=Qs =40 xHu 3akperieHpl B BepIIMHAX
KBazpata co croponoi a=10cm. Haiitu cuny F, melicTByroIIyto Ha OAMH W3 ITHX 3apsa0B CO
CTOPOHBI TPEX OCTATBHBIX.

1.116. Toueunsie 3apsasl Q=30 MxKi u Q= -20 mxKn HaxonsaTcst Ha pacctosaun d=20cm
JIpyr oT apyra. OnpeaenuTs HaPsSHKeHHOCTh JIeKTprYeckoro mois E B Touke, ylajleHHOH OT
nepBoro 3apsiaa Ha paccrosaue 1= 30 CM, @ oT BTOporo - Ha I; = 15 cMm.

1.117. B BepmmHax npaBUIBLHOTO TPEYrOJIbHUKA CO CTOPOHOI a=10cM HaxonaTcs 3apsiibl
Q1=10mkKI1, Q2 =20 MxKn u Q3 = 30 mxKi. Onpenenuts cuny F, geiictByromnryro Ha 3apsg Qq
CO CTOPOHBI JABYX JIPYTUX 3apSJIOB.

1.118. B BepmmHax KBajapaTa HaXOAATCS OAMHAKOBBIE 3apsiabl Q1 = Qo= Q.= Q4=8-10 10
Kn. Kakoit orpunatensHblii 3apsa Q HYKHO MOMECTHTH B IEHTpE KBajapaTa, YTOOBI CHIa
B3aMIMHOTO OTTAJIKUBAHUS MOJOXKUTEIBHBIX 3apsiioB OblLla YpaBHOBEIIEHA CHUIIOW MPHUTKEHUS
OTpHULATENLHOTO 3apsa?

1.119. Ha paccrosaun d = 20 cM HaxomsaTcs JBa ToueuHbIX 3apsaa: Qp; = -50 vKu wu
Q=100 K. Onpenenuts cuny F, nefictByromyto Ha 3apsan Q, =-10 uKu, yaaieHHbIH oT. 000X
3aps/I0B Ha OJIMHAKOBOE paccTosiHue, pasHoe d.

1.120. Paccrosiaue d mexay aBymst TouedHbiMu 3apsimamu Qp = 2 uKi, u Qp = 4 uKu,
paBHO 60 cM. OnpeAenuTh TOUKY, B KOTOPYIO HYKHO MOMECTUTh TpeTuit 3apsan Qs Tak, 4ToObI



cucTeMa 3aps/ioB Haxoausach B paBHoBecud. Ompenenuts 3apsa Qs u ero 3Hak. YcroilunBoe
WM HEYCTONYMBOE OyAeT paBHOBECHE?

1.121. Msumeka maccoit 8 -10% xr YIIEPKUBACTCSI B PAaBHOBECHMH MEXKIY TOPU30HTAILHO
pacnoioKeHHBIMU OOKJIQJIKAMU IUIOCKOTO BO3YIIHOTO KOHJAEHcaTropa. Pa3HOCTh MOTEHIMANOB
Mexay obkiankamu 49 B, a paccrosHue Mexny HuMu 1 cM. OrpenenuTs, BO CKOJIBKO pa3 3apsj
MBUTMHKY OOJIbIIIE JIEMEHTAPHOTO 3aps/ia.

1.122. 3apsn, pasubiii 1 HKn, mepeHocuTcs B BO3AyXe W3 TOYKH, HAaXOJSIICHCS Ha
pacctosHUd 1 M OT OECKOHEYHO [JUHHOW, pPaBHOMEPHO 3apsHKEHHOW HHUTH, B TOUKY,
HaxoAuyocs Ha pacctostHuu 10 cM ot Hee. OnpeaenuTs padoTy, COBEpIIaeMyt0 MPOTUB CHJT MOJIS,
€CIIU JIMHEHHas TUIOTHOCTH 3apsiia HUTH paBHa 1 MkKi/m.

1.123. 3apsn pasueni 1 HKn Haxomurces Ha paccrostHud 0,2 M OT OECKOHEYHO JJTMHHOMN
paBHOMEpHO 3apspkeHHOM HuTu. [lox melicTBueM moJii HUTU 3apsi nepemeniaercs Ha 0,1 M.
Ornpenenuts JMHEHHYIO IIOTHOCTD 3apsifa HUTH, eciid padota cui nosist paBHa 0,1 MxJx.

1.124. 3apsn, pasubiii 1 HKI, nepeHocuTcs u3 6€CKOHEYHOCTH B TOYKY, HAXOJIIYIOCS Ha
paccrosiHiM | cM OT MOBEPXHOCTHU 3apsHKEHHOTO 11apa paanycoM 9 cm. [loBepXHOCTHAs MIIOTHOCTh
MOJIOKUTEIBHOTO 3apsiia paBHa 1+10 4 K. OmnpenenuTs coBEpIIaeMyIo MPHU 3TOM paboTy.

1.125. Kakyro paboTy HaJI0 COBEpUINTH, 4TOOBI 3apsiabl, paBHeie 1 m 2 vKI, C
paccrosaus 0,5 M cOnmu3mnuck 10 paccrosaus 0,1 m?

1.126. 3apsn -1 uKin nepemectmics B one 3apsiaa +1,5 HKi u3 Touku ¢ motenimanom 100B B
Touky ¢ moreHnuaioM 600 B. Onpeaenute paboTy CHII MOJS U PACCTOSHUE MEXKAY 3TUMU
TOYKaMH.

1.127. B mnome OeCKOHEYHOH pPAaBHOMEPHO 3apsDKEHHOM IIJIOCKOCTH C ITOBEPXHOCTHOM
TJIOTHOCTRIO 3apsina 10 MKi/M? w3 TOYKH, Haxojsmiercs Ha pacctosHud 0,5 M OT Hee,
nepemeraercs 3apsia. OnpenenuTs ero BEIMYUHY, €CIIU [IPH 3TOM COBEpIIaeTcs paboTa, paBHas
1 mJIx.

1.128. 3apsia Ha KaXKIOM U3 JBYX MOCIIEIOBATEIbHO COSTMHEHHBIX KOH/IEHCATOPOB EMKOCTBIO
18 u 10 Mx® pasen 0,09 uKn. Onpenenuts eMKOCTh OaTaper KOHACHCATOPOB M HAMPSIKEHUE Ha
3TOH OaTapee W Ha KaXKAOM KOHJIEHCATOpe.

1.129. Beraucnuth eMKOCTh 0aTapeu, COCTOSIICH 13 TpeX KOHJIEHCATOPOB eMKOCThIO 1 MK®D
KaK[IbIH, TPU BCEX BO3MOXKHBIX CIIyJasiX UX COCAMHECHHUS.

1.130. K opmHOlf U3 OOKIAgOK TUIOCKOTO KOHACHCATOpa TMPHJIETaeT CTEKJISTHHAS
IUIOCKOMapayieNbHas IIacTHHa (g1=7) TonumHol 9 mm. [Tocne Toro kak KOHJIEHCATOP OTKIIOUMIH
OoT ucTouHWKa HampspkeHust 220 B u BBIHYIM CTEKIISIHHYIO TUTACTHHY, MEXIY OOKIIaJKaMu
YCTAaHOBUJIACh pa3HOCTh MoTeHuuaaoB 976 B. Ompenenuts 3a30p MexJy OOKIaIKkaMH
KOHJIEHCaTopa.

1.131. Ileimmaka maccoir M=200 Mkr, Hecymias Ha cebe 3apsan Q=40uKn, Bnerena B
AIIEKTPUYECKOE TI0JI€ B HANpaBiICHUM CUJIOBBIX JHHHUM. [locrme mnpoxoxkaeHuss pa3sHOCTH
norenimaigoB U==200B B mpummHKa nMena ckopoctb V=10 m/c. OmpenenuTb CKOpPOCTh Vo
NBUTMHKY JI0 TOTO, KaK OHa BJETeNa B MOJIe.

1.132. DnexTpoH, obnangaBmuii kuHeTHUEcKoi sHeprueit T=10 3B , BieTen B 01HOPOIHOE
AIIEKTPUYECKOE TI0JI€ B HANPABICHUH CHIIOBBIX JMHUH mosd. Kakoil ckopocThio Oyner obianarh
3IIEKTPOH, PO B 3TOM I10JI€ pa3HOCTh oTeHiuanos U=8 B?

1.133. HaiiTm OTHOIICHHWE CKOPOCTEH HOHOB Cu’ u K, MPOIIEIIINX OJUHAKOBYIO
pa3HOCTb ITOTEHIIUAJIOB.

1.134. Dnektpon c sHepruerr T=4003B (B OECKOHEYHOCTH) IBHKETCS BIOJIb CHIOBOU
JUHUW TI0 HANpaBJICHHUIO K TOBEPXHOCTH METAJUIMYECKOM 3apsiKeHHOW cdephl pagunycoM
R=10cm. Ompenenuth MHUHUMAIHHOE PACCTOSHHE a, Ha KOTOPOE MPUOJM3UTCSA DIIEKTPOH K
noBepxHOCTH cepsl, ecau 3apsaa ee Q=-10 uKu.

1.135. DnexTpoH, MPOUIs B MIIOCKOM KOHJIEHCATOPE MYTh OT OJHOM TUTACTHHBI JI0 JPYTOM,
npuoOpen CKOpoCTh v=10° m/c. Paccrosmue Mexay mactuHamMu d=8 mm. Haiitu: 1) pazHocTb
noteHuuanoB U Mexay miacTUHaMK; 2) MOBEPXHOCTHYIO IUIOTHOCTD 3apsija G Ha IUIaCTHHAX.

1.136. ITsmmHKa Maccoit M=5 Hr, Hecymias Ha cebe N=1031eKTpoHOB, MpoIUIa B BaKyyMe



yckopsitolyto pasHocts norennuanioB U=1MB. KakoBa kunetnueckasi sHeprusi T nbUIMHKA?
Kakyto ckopocTs V npuoOpena nbUInHKa?

1.137. Kakoii MUHUMAIbHONU CKOPOCTBIO Vpin JOJDKEH O0JanaTh MPOTOH, YTOOBI OH MOT
JOCTUTHYThH MOBEPXHOCTH 3apshkKeHHOro A0 noreHnuana =400 B meramnuyeckoro mapa (puc.
7)

puc.7

1.138. B onHOpoIHOE 3MIeKTpUYecKoe ToJie HanpsikeHHOoCcThi0o E=220 B/m Bieraer (BmoJib
CWJIOBOHM JIMHWM) JJIGKTPOH CO CKOPOCTBIO Vo=2Mwm/c. Omnpenenutsb paccrosiaue {, KOTOpoe
MPOUJIET IEKTPOH /10 TOUYKH, B KOTOPOH €ro CKOpoCTh OyJeT paBHA MOJOBUHE HAYAIBHOM.

1.139. Dnextpudyeckoe Moje CO3JaHO OCCKOHEYHOW 3apsDKCHHON MPsSMOWM JUHUEH ¢
paBHOMEpHO pacnpesesieHHbIM 3apsiaoM (=10 uKi/m). Onpenenuts KUHETUYECKYIO HEPTHIO T
5JIEKTPOHA B TOYKE 2, €Cii B To4Ke 1 ero xunernueckas sueprus T:=200 5B. Puc. 8.

' puc.8

1.140. DnexTpoH IBUXKETCS BIOJIb CHJIOBOM JIMHUU OJTHOPOJHOIO 3JIEKTpUYEecKoro mnoss. B
HEKOTOpOoH Touke mnosst ¢ noreHuuaioM ¢@1=100 B asnexTtpon umen ckopocts Vi=6Mw/c.
Onpenenuts NOTEHIMAI Q2 TOYKU HOJIA, TOMASL 10 KOTOPOH 3JIEKTPOH NOTEPSIET NMOJIOBUHY CBOEH
CKOPOCTH.

1.141. B MeqHOM MPOBOJHUKE CEUEHUEM 6 MM 1 JUTHHOM 5 M TedeT TOK. 3a 1 MHUH B
npoBoaHuKe Bbiaensercss 18 Jx temnorsl. OnpenenuTh HaNpsyKEHHOCTh IMOJSl, MIIOTHOCTh U
CHITy TOKa B ITPOBOJIHUKE.

1.142. BHyTpeHHee cONMpOTUBICHUE akKymyistopa 2 Owm. Ilpu 3aMbIkaHHHM €ro OJHUM
PE3UCTOPOM CHJIa TOKA paBHAa 4 A, MpHU 3aMBIKaHUU JIPYTUM pe3ucTopoM - 2 A. Bo BHemHeil
Lenu B 000uX cllydasix BblIEIseTCs OquHaKoBas MoIHocTh. Onpeaenuts D/]C akkymynsTopa u
BHEIIIHUE COMPOTUBIICHUS LIETIEeH.

1.143. 5JIC 6atapen pasHa 20 B. KoaddummeHT mone3Horo neicTBus 6arapen cocTaBiseT
0,8 mpu cuie Toka 4 A. UeMy paBHO BHYTpPEHHEE CONPOTUBIICHUE OaTtapen?

1.144. Cuina Toka B pe3ucrope conpotunienneM 10 Om 3a 4 ¢ auneiHo Bo3pacrtaeT ot 0 110
8 A. OnpeaenuTh KOJIMYECTBO TEIUIOTHI, BBIIEIMBILENCS B PE3UCTOPE 3a MEPBBIE 3 C.

1.145. Barapes cOCTOMT W3 5 TOCIEIOBATEIHPHO COSIWHEHHBIX 2JIEMEHTOB. BHyTpeHHee
conpotusnenue u IJC kaxnaoro 0,3 Om u 1,4 B coorBercTBeHHO. [Ipn kakom Toke mosie3Has
MOIIIHOCTh OaTapeu paBHa § BT?

1.146. HanpspkeHre Ha KOHIIAX MPOBOJHHMKA conpoTuBieHueM 5 Om 3a 0,5 ¢ paBHOMEpPHO
Bo3pactaet ot 0 no 20 B. Kakoii 3apsii mpoXoAUT yepes3 MPOBOJIHUK 3a 3TO BpeMsi?

1.147. Cuna ToKa B NPOBOAHMKE pPaBHOMEpHO Bo3pacTtaeT oT 0 g0 2 A B TeueHue 5 c.
Onpenenuts 3apsj, NPOLIEAIINI 0 TPOBOAHUKY.

1.148. Cuina Toka B mpoBoaHUKe conpoTuBienueM 100 Om paBHomMepHO yObiBaeT ¢ 10 10 0
A 32 30 c. OnpenenuTs KOJIUYECTBO TEIUIOTHI, BBIACIUBIICHCS B IPOBOJHUKE 32 3TO BPEMS.

1.149. TITOTHOCTB TOKA B MEHOM HpoBoxHuKe pasHa 0,1 MA/M%. Onpenennts 06beMHYI0
IUIOTHOCTbH TEIIOBOM MOIIHOCTH TOKA.



1.150. OnpenenuTh IJIOTHOCTH TOKA, €CIIM 3a 2 C uYepe3 MPOBOAHUK cedyeHuem 1,6 MM

MponuIo 2- 10% 3JIEKTPOHOB.

2.1. Ilo nByM OECKOHEYHO JJIMHHBIM HPSIMOJMHEHHBIM MPOBOJHUKAM, HAXOIAIIMMCS Ha
pacctostHuu 50 cM Ipyr OT Apyra, B OJTHOM HaIlpaBiICHUU TEKYT TOKHU |1 u | cunoit 5 A KakbIit.
Mexny npoBogHUKaMH Ha paccTossHUM 30 cM OT NEPBOro pacojIOKEH KOJIbIEBOW IPOBOJHUK C
TokoM |3 cumoi 5 A. Pagmyc xombia 20 cm. Omnpenenuts HampsbkeHHOCTh H m mHaykiuio B
MarHUTHOTO TOJIS B LIEHTPE KOJIBLIEBOTO MIPOBOIHUKA. PelieHre MOsICHUTh PUCYHKOM.

2.2. Ilo nByM O€CKOHEYHO JJIMHHBIM HPSIMOJIMHEMHBIM IPOBOJHUKAM, HaXOAALIMMCSA Ha
pacctostHuu 10 cM Apyr OoT apyra, TEKYT TOKM CHiION 5 A B kaxaoM. OnpenenuTs MHAYKIHIO U
HAIPsDKEHHOCTh ~ MAarHUTHOTO IIOJ B TOYKE, PACIOJIIOKCHHOM IIOCEPEIMHE  MEXIY
IIPOBOJAHMKAMH B CIIEAYIOIIMX CIydasX: a) IPOBOJHUKH MapajulebHbl U TOKU TEKYT B OJIHOM
HafpaBieHUuW; ©O) IPOBOJHUKU MEPIEHAUKYISPHBI, a HalpaBJIEHUs TOKOB IPOU3BOJIbHBI.
Pemienne nosicHUTL pUCYHKOM.

2.3. CoseHOMI UMEET IUIOTHYIO TPEXCIOHHYI0 HaMOTKY U3 mpoBoja auamerpom 0,1 mm.
ITo oOmoTke Teuer Tok cuioi 0,1 A. Omnpenenutb HAIPSHKEHHOCTh M MHAYKLHMIO MarHUTHOTO
I10JIs1 B LIEHTPE COJICHOMIA.

2.4. Tlo 30IMpPOBAaHHOMY KOJIBLIEBOMY IPOBOJHUKY PaluycoM 25 ¢M Te4eT TOK CHiIoi 15
A. JIBa mpsMbIX OECKOHEYHO [JIMHHBIX IPOBOJHHMKA - OAMH B IUIOCKOCTH KOJIBLA, JIPYTOi
NEPIEeHIUKYJIIPHO €M - KacaloTCs KOJIbLIEBOIO IIPOBOJAHMKA B TOYKAaX, JIEKaUIMX Ha
MPOTUBOIIOJIOXKHBIX KOHIAX auamerpa. Cuia TokoB B mpoBogHukax 10 u 20 A. Onpenenutb
HAIpsDKEHHOCTb B LIEHTPE KOJBLEBOTO IPOBOJHUKA IPU IPOU3BOJIBHO  BBIOPAHHBIX
HaIPaBJICHUAX TOKOB. PellleHne NosACHUTh PUCYHKOM.

2.5. Tlo komeiry paamycom 15 cm Teder Tok cuioid 10 A. B 0HO# MIIOCKOCTH C KOJBIIOM
HaXOJUTCAd OECKOHEUHO JUIMHHBIN NpsMoiMHEHHbIM npoBomHUK ¢ TokoMm 10 A. IlpoBomnuk
COBIAJACT C KacaTelbHOW K KOibLy. HalTu HanpsyKeHHOCTh M MHAYKLMIO MarHUTHOTO IIOJS B
LIEHTPE KOJIbLIA [TPH PA3JIMYHBIX HAIIPABJICHUAX TOKOB. PellIeHNEe IOSICHUTD PUCYHKOM.

2.6. BUTKH IBYXCIIOMHOTO JUTMHHOTO COJICHOWJIa HAMOTAHBI M3 MPOBOJIOKHU pamuycoMm 0,2
MM. B omHOM crnoe Teuer Tok cuio 3 A, a apyrom - 1 A. OmpenenuTh HalpsbKEHHOCTh U
MHAYKIIMIO MarHUTHOTO TOJS BHYTPHU COJICHOMJA B Cly4yasiX, KOrJja TOKH TE€KyT B OJIHOM U
IIPOTUBOIIOJIOKHBIX HAIPABJICHUSAX.

2.7. JIBa OECKOHEYHO UTMHHBIX IPSIMOJIMHEHHBIX TPOBOJHHMKA C TOKaMH cWiod 6 m 8§ A
PacIookKeHbl B3aMMHO MEPIEHIUKYIIIPHO Ha paccTossHuU 20 cM. OnpenennuTs HanpsHokKeHHOCTh U
MHAYKIUI0 MAarHUTHOTO T0JISl Ha CEpEHE KPaTUaiIlero pacCTOSIHUSI MEXKAY HUMHU.

2.8. Tlo 1ByM OECKOHEYHO JIMHHBIM IPSIMOJMHEHHBIM MPOBOJHUKAM, PACCTOSHUE MEXKIY
KOTOpPBIMU 15 cM, B OJHOM HamlpaBlIEeHUHU TEKYT TOKU cuiioi 4 u 6 A. OnpenenuTsb pacCTOsIHUE OT
IIPOBOJHUKA C MEHBIIUM TOKOM IO T€OMETPUYECKOIO MECTa TOYEK, B KOTOPOM HaNpsKEHHOCTb
MarHUTHOTO MOJIs paBHA HYIIIO.

2.9. JIBa mpoBOJHUKA B BUJIE MOTYKOJIEI] JIEXKAT B OJHON TNIOCKOCTH U UMEIOT OOIIMNA LIEHTP.
Paanyc nepBoro nonmykossua 10 cM 1 cuna Toka B HEM paBHa 1 A, paguyc BTOPOro MOITYKOJIbIA
20 cM ¥ B HEM TedeT TOK cuitoil 4 A. OnpenenuTs HapsyKeHHOCTh U MHAYKIIMIO MarHUTHOTO TOJIS B
LEHTPE MOJIYKOJIel B ClIydasiX, KOrja TOKM TEKYT B OJHOM M MPOTHBOIOJIOKHBIX HalpaBlICHUSIX.
ITone oT moABOASIIMX TPOBOAOB HE YUUTHIBATD.

2.10. Ilo kBampatHO#l pamke co ctopoHOoW 0,2 M TedeT TOok cuioi 4 A. Ompenenuthb
HaNPsHKEHHOCTh U MHAYKIHMIO MarHUTHOTO T0JIS B LIEHTPE PAMKH.

2.11. Tlo nmByM mapasuiesIbHBIM MPOBOJAM JIHHOM |=3M KaXkIplil TEKYT OJMHAKOBBIC TOKH
I=500 A. Paccrosaue d mexay npoBogamu paBHo 10 cM. Onpenenuts cuiy F B3aumopeicTBus
MIPOBOJIOB.

2.12. Tlo TpemM mnapaieNbHBIM HPSIMBIM NPOBOJAM, HAXOJAIIMMCS Ha OJWHAKOBOM
paccrosaun d = 20CM mpyr oT apyra, TekyT oauHakoBble TOKH =400 A. B nByx mpoBojax
HaIpaBJIEHUSI TOKOB COBMNAJAlOT. BBUMCINTH Uil KaKJOTO W3 IMPOBOJOB OTHOLIEHHE CHUIIBI,
JIEUCTBYIOIIEH HA HETO, K €ro JJINHE.

2.13. KBagparHas mpoBOJIOYHAsl paMKa pPACHOJIOKEHAa B OIHOM IJIOCKOCTU C JJIUHHBIM



IpsIMBIM IIPOBOZIOM Tak, YTO JBE€ €€ CTOPOHBI MapaienbHbl mposody. Ilo pamke m mposogy
TekyT oauHakoBble TOkH |=200 A. Ompenenutb cuny F, HEHCTBYIOIIYyI0 Ha paMKy, €CIIH
OJsinkaiiias K IpoBOJy CTOPOHA PaMKU HaXOAMUTCS OT HETO HA PacCTOSIHUM, PABHOM €€ JIIMHE.

2.14. KopoTkasi KaTyllKa IUIOIIaJbI0 MornepeyHoro cedeHus S=250 CMZ, cojiepxanias
N=500 BUTKOB IpOBOAA, 110 KOTOPOMY Te4eT TOK |=5A, momeimieHa B OJJHOPOJHOE MarHUTHOE
nosie HanpsbkeHHocThio H=1000A/m. Haiitu: 1) MarHuTHBIE MOMEHT p, KaTylmKu; 2)
Bpalarolui MOMEHT M, NEHUCTBYIOIUN HA KAaTYLIKY, €CJIM OChb KAaTYIIKHA COCTAaBJISET yroyl @ =
30° ¢ TMHUAMM MOJIS.

2.15. Toukuii npoBox MHON |=20 cM H30THYT B BHJE IMOJYKOJbLA U MOMEIICH B
marHuTHoe nosie (B=10MTi) Ttak, uyTo mUIOmMAAb MOJYKOJIbLA MEPHEHAUKYISIpHA JHHUAM
MarHuTHOM wuHaykuuu. Ilo mpoBomy mnpomyctunum Tok =50 A. Omnpenenuts cuiny F,
JEUCTBYIOIYIO Ha mpoBoA. [logsondmue npoBoja HalpaBJICHbl BJIOJIb JIMHWNA MAarHUTHOW MH-
JTYKITHH.

2.16. llunel reneparopa aauHoU |=4M Haxomstest Ha pacctostanu d=10cM apyr ot Apyra.
HaiiTu cuiny B3auMHOro OTTaJIKMBaHUS LUIMH IPU KOPOTKOM 3aMbIKAHUM, €CIH TOK li; KOPOTKOTrO
3aMbIKaHUsS PaBeH 5 KA.

2.17. KBagpaTHblii KOHTYp co crtopoHoil a=10cM, mo koTopomy TedeT TOK [=50A,
CBOOOJIHO YCTAHOBMJICSI B OJJHOPOJHOM MarHuTHOM noze (B=10MTu). Onpenenuts nuaMeHeHue
AIl nOTeHIMaJIBHONW 3HEPrMU KOHTypa IIPU IIOBOPOTE BOKPYI OCH, JIEXKAIleW B IUIOCKOCTH
KOHTYpa, Ha yron v = 180°.

2.18. Tonkoe npoBojsIIee KOIBIO ¢ TOKOM =40 A moMenieHo B 0THOPOTHOE MarHUTHOE
none (B = 80mTa). [lnockocTs Kojblia NMEpPHEHAMKYISIPHA JIMHUSAM MarHUTHOM MHIYKIMH.
Pannyc R xonbna pasen 20 cm. Haiitu cuity F, pacTAruBaroIyto KoJiblio.

2.19. KBazmpatHas pamMKka U3 TOHKOTO IPOBOJAa MOXET CBOOOJHO BpallaThCsl BOKPYT
TOPU30HTAJILHOM OCH, COBHajAawoIlel ¢ oAHOM u3 cTropoH. Macca m pamku paBHa 20 r. Pamky
NOMECTWIM B OJHOpoaHoe MarHutHoe mone (B = 0,1 Tn), HampaBieHHOE BEPTUKAIBHO
BBepx. Onpenenu yros o, Ha KOTOPbIM OTKJIOHMUJIACh paMKa OT BEpPTUKaIM, KOTJa 1Mo HeHl
nponyctiin Tok 1=10 A.

2.20. ITo xkpyroBoMy BUTKY paguycoM R=5 cm teuer Tok 1=20A. BuTok pacmonoxeHn
B OJIHOPOAHOM MarHuTHOM mnoisie (B=40 mTn) tak, 4TOo HOpMalb K IUIOCKOCTH KOHTYpa
coctaBisieT yroa o=mn/6 ¢ Bektopom B. Omnpenenuts usmenenue All moTeHnuambHOMN
HHEPIruU KOHTYpa MPHU €ro MOBOPOTE HA YroJl ¢ = 7/2 B HalpaBJICHUU YBEJIUUECHHS yIiia .

2.21. Tlo TmpsMONMHEWHBIM JUIMHHBIM TApAIUICTbHBIM TPOBOJHHUKAM, HAXOISMIIMUMCS Ha
paccTosHUU 2 CM, B OJTHOM HalpaBJIeHUM TEKyT TOKU cuioi 1 A kaxnapii. Kakyio paGorty Ha
€IMHUILY JUTUHBI IPOBOTHUKOB HY>KHO COBEpPIINTh, YTOOBI pa3IBUHYTh UX 10 PACCTOSAHUS 4 cM?

2.22. OpHOPOAHOE MarHUTHOE ToJIe HanpskeHHOCThI0 900 A/M nieiicTByeT Ha MOMEIIEHHBIH
B HETO MPOBOAHUK IauHON 25 cMm ¢ cuioit 1 MH. Onpenenuth cuily Toka B IPOBOJIHUKE, €CITH
YroJl MEX/ly HaIlpaBJICHUSIMH TOKA U MHIYKIIMY MarHUTHOT'O TOJISI COCTaBIsAeT 45°.

2.23. DIeKTpOH, TIPOHIS YCKOPSIOINIYIO0 Pa3HOCTh MOTEHITNAIOB 88 KB, BieTaeT B 0THOpOIHOE
MarHuTHOE I0JI€ TEPNEHAMKYISIPHO JIMHUSAM ero MHAykumu. WHayknus nons pasHa 0,1 Ti.
OnpenenuTs paguyc TPaeKTOPUHU AIEKTPOHA.

2.24. Tlox neficTBUEM OJJHOPOHOTO MarHUTHOT'O MOJIS MEPHEHAMKYIISPHO JIMHUSAM UHIYKIIUU
HAaYMHAET IMEePEMEIAThCA MPSAMOJIMHENHBIA IMPOBOJHUK MAaCCOM 2 T, MO KOTOPOMY TE€YET TOK
cwioit 10 A. Kakoii MarHUTHBIN NOTOK IEPECEUET 3TOT MPOBOJHUK K MOMEHTY BPEMEHH, KOTAa
€ro CKOpoCTh CTaHeT paBHa 31,6 m/c?

2.25. HeszaxpenieHHblit npoBoaHUK Maccol 0,1 r 1 MHOi 7,6 cM HaXOAUTCSI B paBHOBECUU
B TOPHU3OHTAJIHHOM MAarHWTHOM Toje HampsbkeHHocThio 10 A/M. OmnpenenuTth cuily TOKa B
IIPOBOJIHUKE, €CJIM OH NEPIEHINKYIIIPEH JIMHUSAM UHIYKIUH T1OJIA.

2.26. Ilpoiins yCKOpSIONIYIO pa3HOCTh IOTEHIHATOB 3,52 KB, 53J€KTpoH BiIeTaeT B
OJIHOPOJJHOE MAarHUTHOE I0JI€ MEPNEHAMKYISAPHO JUHUSIM MHAYKIMHA. Munykums nmons 0,01 To,
panuyc TpaekTopuu 2 cM. OnpenenuTs OTHOIIEHHE 3apsifa K Macce DJIEKTPOHA.

2.27. Butok 2 cM, 1o KOTOpoMy TedeT TOK cwioil 10 A, cBOOOJHO YCTaHOBWIJICS B



OJTHOPOJHOM MAarHuTHOM mnosie ¢ uHaykuued 1,5 Tun. JluHuM MHAYKIUM TEepHeHANKYJISpHBI
IUIOCKOCTH BUTKA. OmpenenuTs paboTy BHEIIHUX CHJI IPH MOBOPOTEe BUTKA Ha 90° BOKpYr ocu,
COBHAJAIOLIEHN C €T0 AUAMETPOM.

2.28. Butok pamuycoM 5 cM ¢ TOKOM |A momerieH B MarHUTHOE IOJ€ HANpPSKEHHOCTHIO
5000 A/mM Tak, 4TO HOpMalb K BUTKY cocTaBisieT yroi 60° ¢ HampaBienuem nois. Kakyio
paboTy coBepIIaeT cuila MoJis IpU IOBOPOTE BUTKA B YCTOMUMBOE MOJI0KEHHE?

2.29. KBagpatnas pamka co cropoHod 4 cm cozaepkutr 100 BUTKOB M TOMEIEHa B
OJJHOPOJIHOE MarHuTHoe moje HanpspkeHHocTbio 100 A/M. HampaBnenue mosst cocTaBisieT yrosu
30° ¢ HopManbio K pamke. Kakas paboTa coBepimaercst pu MOBOPOTE PaAMKH B IOJIOKEHHE, KOT/1a
€€ IUIOCKOCTh COBIIAJAET C HANPABICHUEM JTUMHUM UHAYKIUHU, €CIIM 11O Hel TedeT Tok 1 A?

2.30. IIpoBomauk ¢ TokoM | A mymmHO#M 0,3 M paBHOMEPHO BPAIIASTCsl BOKPYT OCH, TIPOXOISIICH
yepe3 ero KOHell, B IUIOCKOCTH, HEPHEHIUKYIIPHOM JIMHUAM WHIYKLUMM MArHUTHOTO I10JIS
HaNpsDKEHHOCTHIO 1 KA/M. 3a oHY MUHYTY BparieHus: copepmaercst padora 0,1 J[x. Onpenenutsb
YIJIOBYIO CKOPOCTh BPALIEHUs IPOBO/IHUKA.

2.31. Onpenenuth MarHUTHBIA MOTOK P, MPOHM3BIBAIOIIMN COJCHOWJ, €CIIM €ro JINHA
I=50 ¢cM 1 MarHuTHBIA MOMEHT pyn=0,4B0.

2.32. Ha coneHOMA C CEpACYHMKOM, WHAYKTHBHOCTHIO 128 I'm m mumamerpom 4cwm,
UHIYKLIHUS 101 B KOTOpoM paBHa 1,7 Ti, HaleTo M30JIMpOBAHHOE KOJIBLO TOTO XK€ JUaMeTpa.
Ompenenuts IJIC unnykuuu B konbiie 1 JC camonnaykiuu B cosienouse, eciu 3a 0,01 ¢ Tox
B ero oOMoTke paBHOMepHO cHIkaetcs ¢ 0,1A 1o Hyms.

2.33. Conenoup 6e3 cepreynuka JMHON 15 cM u quamerpom 4 cm umeer 100 BUTKOB Ha
| cM nnuHBI ¥ BKJIIOYEH B LIENb UCTOYHUKA TOKA. 3a 1 MC cuia Toka B HeM u3MeHunach Ha 10 MA.
Onpenenuts O/1C caMOMHAYKIIUH, CUNTAs], YTO TOK B LIETIH U3MEHSAETCS PAaBHOMEPHO.

2.34. Conenoup ¢ cepaeynukoM (pu= 1000) mmuuoit 15 cm u guamerpom 4 cm umeer 100
BUTKOB Ha | CM JUIMHBI U BKIIIOYEH B LIENb UICTOUYHUKA TOKA. 3a | MC cuia TOKa B HEM U3MEHWIACh
Ha 10 MA. Onpenenuts DJIC caMOMHIyKIIUY, CYUTAs], YTO TOK B LIEMIU U3MEHSIETCS PABHOMEPHO.

2.35. C Kakoil CKOpPOCTBIO TEPHEHAMKYISIPHO OJHOPOJAHOMY MAarHUTHOMY  TIOJIO
HanpspkeHHOCTbIo 500 A/M JBHKeTcst pssMOM MPOoBOAHUK JutnHOM 30 cM u conpotuBienueM 0,1
Om? I1pu 3aMbIKaHUU IPOBOJIHKKA 110 HEMY nouies Obl Tok cuitoit 0,01 A.

2.36. B conenoue cuia Toka paBHOMEPHO Bo3pacTaeT oT Hyjs 10 10 A B Teyenue 2¢ u npu
stoM uHayuupyercs O/IC, paBnas 1 B. Kakyio sHepruio HakonmuT moJjie COJICHOMJAa B KOHIE
BO3pacTaHus CUJIbI TOKA?

2.37. KBagpaTtHas pamka 1oiomaiasio 20 CMZ, cocrosimmast u3 1000 BUTKOB, pacrojiokeHa B
OJTHOPOJJHOM MarHUTHOM I10JI€ IEPIIEHUKYIISIPHO MO0 ¢ MHAyknuen 1 - 10 3 T1. B reuenne 0,02
¢ paMKy yaanuiu 3a npenensl nois. Kakas 3/C naBoaurcs B pamke?

2.38. Karymka u3 100 BUTKOB miiomazpio 15 om? BpaILlaeTCs ¢ 4acTOToN 5 I'l1 B OIHOPOAHOM
MarHuTHOM nose ¢ uaaykuueit 0,2 Ti. Och BpalieHus: NepneHIMKyIsIpHa OCH KaTyIIKU U JTUHUSAM
MHAYKIUH 110711, OnpenennuTs MakcuManbHyo OJC MHIYKIIUU B KaTyIIKE.

2.39. TleprnieHAMKYISPHO JIMHUSM OJHOPOTHOTO MAarHUTHOro Tons ¢ mHmykmmed 0,3 T
JIBIDKETCSL TIPOBOAHUK JUIMHOM 15 cM co ckopocteio 10 m/c, mepneHauKyIspHOW MPOBOJHUKY.
Onpenenuts I/1C, MHAYIIUPYEMYIO B TPOBOJIHHKE.

2.40. Cuna ToKa B COJICHOMJIE paBHOMEPHO Bo3pacTaeT oT Hyns 10 10 A 3a 1 mun. Ilpu
3TOM DSHEpPrus MarHuTHOro Tmoys coneHouga pocturaer 3HauveHus 20 JIx. Kakas 3/1C
UHAYLUPYETCS B COJIEHOUAE?

2.41. OnHOCIOWHBIN coneHou | 0e3 cepaedHnka JuHoW 20 cM U quamMeTpoM 4 cM UMeeT
IUIOTHYI0O ~ HaMOTKy  mpoBoxoM  auamerpom 0,1 MM. 3a 0,1 c cuila
TOKa B HEM paBHOMEPHO yObIBaeT oT 5 A 1o Hyns. Onpenenuts 3J{C caMOMHIyKIIMH B COJIEHOU/IE.

2.42. AMiumiTtyna CKOPOCTM MaTepUallbHOW TOUYKH, COBEPLIAIONIEH TapMOHHMYECKOe
Kosnebanue, paBHa 3,6 cM/c, a aMIUIMTyIa yCKOpeHus 5,4 cm/c®. Haiitu aMIUTHTYAy CMEIIEHUS U
[UKIIMYECKYIO YaCTOTY KOJeOaHu .

2.43. Tlon nevictBuem rpy3a maccoir 100 r mpyxkuHa pactsaruBaetcs Ha 4,9cm. ['pysy
COOOLIMIN KMHETHYECKYIO 3Hepruto 25 M/IK, 1 OH cTaj coBepliaTh TapMOHMYECKOE KoyieOaHue.



OnpenenuTts 4aCTOTY M aMIUTUTYy KOJIeOaHUH.

2.44. B xabune nudTa MoJBEIICH MaTeMaTHYECKU MasTHUK, JUTMHA KOTOPOTO paBHa 48
cMm. KakoB Oyner mepuoj konebaHuil MasTHHKA, eclid JU(T MOJHUMAETCS C yCKOpeHHeM 2,2
m/c??

2.45. Ou3nyeckuii MasTHUK TPEICTABISIET COOON TOHKHIA CTEep)KeHb, MOJBEIICHHBIN 3a
OJIUH U3 ero KoHIOB. [Ipu xakol JuMHE CTep:KHS Mepuoj KojaeOaHUM 3TOro MasTHHKa Oyner
paseH 1 c?

2.46. 3a Bpems, B TeYCHHE KOTOPOro ociuuiaTop copepinaer 100 konebaHui, aMILTUTyAa
yMeHbLIaeTcss B 2 paza. YeMy paBHBI JIOTApU(MHUECKUI AEKPEMEHT 3aTyXaHHs U JOOPOTHOCTD
ocuusuisitopa’?

2.47. MarepuanbHas Touka maccoi 7,1 T coBepiiaeT rapMOHHYECKOe KojiebaHue ¢
aMIUIUTYJ0HU 2 cM u 4acTOTOM 5 I'a. UYemy paBHaA
MaKCHUMallbHasi BO3Bpalllalolas CUJa U MoJHas dHeprus KoyeOanuit?

2.48. AMniuTysna CKOpPOCTH MaTepuajbHOM TOUKH, COBEpIIAIOIIEeld rapMOHHYECKOE
KojebaHue, paBHa 8 cMm/c, a aMIUTUTY 12 YCKOpEHUS
16 cm/c?. Haiitn aMIUIUTYly CMELIEHUS U IUKINYECKYIO YaCTOTY KoyieOaHUi.

2.49. Tlox netictBueM rpy3a maccoi 200 T mpyxuHa pacTsaruBaetrcsa Ha 6,2 cMm. ['py3y
coobmuan kuHeTnueckyro sHepruto 0,02 JIx M OH cTan coBepliaTh TapMOHHUYECKOE
konebanue. OnpeaenuTh YacTOTy U aMILUTUTYy KOJIeOaHuid.

2.50. Ilepuon xoneGanuit Maremaruueckoro mMasTHuka 10 c. J[auMHa 3TOro MasTHUKa
paBHa CyMMe€ JJIMH JBYX JAPYIMX MaTE€MaTUYeCKUX MAasTHUKOB, OJHUH M3 KOTOPBIX HMEET
yacToTy Kosiebanuii 1/6 I'u. Uemy paBeH nepuoj KojeO0aHUi BTOPOTO U3 ATUX MASITHUKOB?

2.51. ®uznveckuii MasTHUK TPECTABISIET COOOM TOHKHUI CTepKEHb MOJIBEIICHHBIN 3a
OJIMH U3 ero KoHIoB. [Ipu kakoi IiauHe cTepKHS Nepuo] KojaebdaHui 3TOro MasiTHUKA OyIeT
paBen 1 ¢?

2.52. Cuna Toka B KoJieOaTeIbHOM KOHTYPE U3MEHSETCS MO0 3aKOHY 1=0,Isin10%, e
MHOYHTENb IIPU CUHYCE BbIpakeH B [A], npu t-B [c'l). NupyktuBHOCTh KOHTYpa 100 MI'H. Haiitu
3aKOH U3MEHEHUS HANPSHKEHUS Ha KOHAECHCATOPE U €r0 EMKOCTb.

2.53. HanpspkeHne Ha OOKIIaJKax KOHJICHCATOpa B KOJIeOaTeIhbHOM KOHTYPE M3MEHSIETCS
1o 3akony V= 10 cos 10* t, rie MHOXHTENb TIPH KOCHHYCE BEIpakeH B [B], a MHOKHTETb mpH t-[¢
1]. Emxocth koHzaeHcaTtopa 10 Mx®. Halith MHIYyKTUBHOCTh KOHTYpA U 3aKOH U3MEHEHHUS CHUJIbI
TOKa B HEM.

2.54. MakcumarnibHasi cWila TOKa B KoseOarenbHOM KoHType 50 MA, a MakcuMalibHOE
HarpsbkeHHe Ha oOkimaakax koHzaeHcaropa 100 B. HaifTu mukimmueckyro 4acToTy KojiebaHui, eciu
sHeprus koHTypa 100 mMx/x.

2.55. B xonebarensHOM KOHTYype MakcuMajibHas cuia Toka 100 MA, a MakcHMMalbHOE
HanpsDKeHUE Ha oOKIaakax KoHjaeHcaropa S0 B. Haittu sHepruto kone6aTeapHOT0 KOHTYpa, €Clu
nepuos Kosnebanuii 25 MKc.

2.56. KonebarenpHbIi KOHTYpP paaroNpUEeMHUKA COCTOUT U3 KaTYIIKU ¢ HHAYKTUBHOCTHIO |
MI'H 1 KOHJEHCATOpa, EMKOCTh KOTOPOIO MOXET M3MEHAThcsA B mpenenax ot 8,1 mo 90 nd. B
KaKOM JIara3oHe JJIUH BOJIH MOKET MPUHUMATh PaJliOCTAHIIUU ATOT IPUEMHUK?

2.57. B Bakyyme pacnpocTpaHseTcs IUIOCKas SJIEKTPOMAarHUTHas BOJHA. AMIUIUTY/AA
HaMpsHKEHHOCTH 3JIEKTpHUYecKoro mojsi BojHbl 60 B/M. OnpenenuTh aMIIUTYly HalpsHKEHHOCTH
MarHMTHOT'O OISl BOJIHBI M CpEHEE 3a MepHo]l KojieOaHHi 3HaYeHHe TIIOTHOCTH MOTOKA YHEPTUH.

2.58. B ogHOponHO# M30TpomHOM cpexe ¢ € = 1,5 u u =1 pacnpocrpansiercs miockas

HIIEKTPOMArHUTHAsT BOJHA. AMIUIUTYA HaNpsDKEHHOCTH MarHUTHOro moist BoiHbl 0,15 A/m.
Haiiti amMrmmTy a1y HanpspKeHHOCTH SJIEKTPUIECKOTO OISt M pa30BYI0 CKOPOCTH BOJIHEL.

2.59. Hampsbkenne Ha oOOKJIajgkax KOHJEHcaTopa B KoJie0aTelIbHOM KOHTYpe
m3Mensercss mo 3akony U=10c0s10%t B. Ewmkxocts konmencatopa 10mk®. Haiitu
UHAYKTUBHOCTh KOHTYpa ¥ 3aKOH U3MEHEHHUS CHJIBI TOKA B HEM.

2.60. Cuna Toka B KojebaTeIbHOM KOHTYpe M3MeHsercs mo 3akoHy 1=0,1 sin 103t
A. HupyktuBHoCcTh KOHTypa 0,1 I'H. HaliTu 3akoH U3MEHEHUS HANPSIKEHUsS Ha



KOHJIEHCAaTOPE U €r0 EMKOCTb.

2.61. B konebarenpHOW KOHTYype MakcuMaibHas cumia Toka 0,2 A, a
MaKkCHUMaJIbHO€ HampskeHue Ha oOknankax koHaeHcatopa 40B. Hailitu »sHepruto
KoJieOaTeIbHOTO KOHTYpa, €CJIU Nepuo Konebdanuit 15,7 Mkc.

2.62. Konnencaropy emkocthio 0,4 Mk® coobOmaercs 3apsa 10mkKi, mocne
YEro OH 3aMbIKaeTCsl Ha KaTyIIKy ¢ MHAYKTHUBHOCThIO 1 MI'H. Uemy paBHa MakcuMajbHas
CUJIa TOKA B KaTymike?

2.63. B Bakyyme pacnpocTpaHsieTcs IUIOCKasi SJIEKTpOMAarHUTHAs BOJIHA, IS KOTOPOM
cpenHee 3a mepuoj KojeOaHWi 3HaYeHHE TUIOTHOCTH TOTOKA PHEPrud paBHO 3,3 Br/v. Uemy
PaBHBI aMIUTUTYIHbIC 3HAYEHUS HANPSHKEHHOCTH DJICKTPUYECKOT0 U MATHUTHOTO T10JIeH BOJTHBI?

2.64. B ogHOpOAHOW M30TPOIHOM cpene ¢ € = 2,2 U u =1 pacupocTpaHsIeTcs IIoCKas

AIIEKTPOMArHWTHAs BOJHA. AMIUIMTYAA HANpsDKEHHOCTU 3JIeKTpHuYeckoro moist BosHbel 50 B/m.
Kakyto osHepruio mnepeHocHuT »3Ta BojHa uepe3 Iuiomanky 100 oM, PacMoNIOKEHHYIO
NEPHEeHUKYIAPHO HAIMpPaBICHUIO PaclpoCTpaHeHHs BOJHBI, 3a Bpemsa t = 30 c¢? Ilepuon
Konebanuii 7<<t.

2.65. B BakyyMe pachpocTpaHsieTcs IUIOCKas 3JeKTpOMarHUTHas BONHA. AMIUIMTYA
HANPsHKEHHOCTH MarHUTHOTO 1ot BOJHBI 0,25 A/M. Ha ee myTH neprieHIuKyIsipHO HaIPaBICHHUIO
pacnpocTpaHeHUsl PACHOI0KeHa MOTJIOMIAoIIas MOBEPXHOCTh, UMEOIIast POpMy Kpyra paanycom
10 cMm. YUemy paBHa sHeprusi, MOIJIOIIEHHAsl 3TOM MOBEPXHOCTHbIO 3a Bpems t=1 mun? Ilepuon
kosiebanuii T «t.

2.66. YpaBHeH#ue MI0CKOH yrpyroi BosHbl S=60c0S(6280t-18,5X), rie MHOKUTEIb MPH
KOCHUHYCE BBIpaKE€H B [MKM|, npu t-B [c'l], pu x -[M-l]. Onpenenutb OTHOLLIEHUE aMIUIATYIbI
CMEIICHUS YaCTHUIl CPEbl K JJIMHE BOJHBI M OTHOIICHUE aMIUIUTY (bl CKOPOCTH YaCTHIl K CKOPOCTH
pacnpocTpaHEeHus BOJIHBIL.

2.67. PaznocTh (a3 kojeOaHMA B TOYKAX, PACIOJIOKEHHBIX Ha paccTosHuu 1,2 u 2,5 M
OT M30TPOITHOTO TOYEYHOrO MCTOYHMKA, paBHa 37 /4. Hacrora xonebanuii 100 ', OnpenenuTsb
JUTMHY BOJIHBI U CKOPOCTh €€ pacipoCTpaHEeHHUSI.

2.68. UYemy paBHa paszHOCTh (a3 KojeOaHMIl B TOUKaxX, JEXal[MX Ha MPIMOMH,
MIEPIICHIUKYJISIPHON BOJIHOBBIM TTOBEPXHOCTSIM, €CIIM paccTosiHue Mexay Humu 1,5mM? CkopocTh
pactipoctpanenus BoiHbI 300 M/c, a mepuoa konebanuii 20 mc.

2.69. Ompenenuth TMHY 3BYKOBOM BOJIHBI, B BO3ayxe mpu Temrieparype 20 °C, ecnm
yactoTa kKonebanuit papHa 700 I'.

2.70. HaliTn 4mcio BO3MOXHBIX COOCTBEHHBIX KOJICOaHWU cTONI0a BO3AyXa B Tpyde
IUTHHOM 85 cM, "actoTa KOTOopbix MeHbmie 1 kl'm, eciam TpybOa 3akpbiTa C OZHOTO KOHIIA.
CxopocTtsb 3ByKa paBHa 340 m/c.

2.71. OnpenenuTh IJIMHY 3BYKOBOW BOJIHBI B BO3AyXe MpH TeMIepaType 20°C, eciu
yactoTa kosedanuit 7000 w.

2.72. PaccTossHue Mexay AByMs miensmu B onbiTe FOHra 0,5 MM, a paccrosiHue ot mmeneit
1o fskpana 1,6 M. Ompeaenutbs YucI0 WHTEPHEPEHIIMOHHBIX TIOJNOC, MPUXOAMUXCS Ha 1 cM
9KpaHa, €CJIM JJIMHA BOJHBI cBeTa paBHa 0,62 MKM.

2.73. B ompire FOHra omHa w3 Imieneidl mepeKkphIBajgach MPO3PAYHON TUIACTUHKON
TonmuHOM 10 MKM, BCIIEACTBHE HYEro IEHTpalbHas CBETasl TOJ0ca CMeEIIajach B IOJOXKEHUE,
MEPBOHAYAIILHO 3aHATOE JIEBATON CBETIION Mojocoi. HaifTu mokaszarens npenoMiieHus! TUIACTUHKH,
€CJIM JUITMHA BOJIHBI cBeTa paBHa 0,56MKM.

2.74. Ha MpIIbHYIO TUICHKY Tajaet Oenblil cBet noa yriaoM 60°. Ilpu kakoil HauMeHbIleH
TOJIIIIMHE TUICHKH OTPaXKEHHBIE JIy4u OyIyT OKpaIieHsl B 3enensblii 1BeT (A =0,53mkm)? [Tokazarensb
IIPEIOMIIEHHUS MBUIBHOM BoAbI 1,33.

2.75. Jlnst ycTpaHEeHHs OTpaKEHUSI CBETa HAa TMTOBEPXHOCTh CTEKJITHHOW JIMH3BI HAHOCHUTCS
TUIEHKA BEIIeCTBa C MokasareneM mpenomieHus (N=1,3) meHbpmmM, yeM y crekna. [Ipu xakoi
HaWMEHBIIEH TOJIIMIMHE ATON TUICHKH OTpaKeHUE cBeTa ¢ JIIuHOM BoJHBEI 0,48 MKM He Oymer
HAOJI0IATHCS TIPYU HOPMATBHOM TAICHUH TTydeii?

2.76. Ha nnenky u3 raunepuHa ToimuHon 0,25 MM mamaet Oensbiid cBet. Kakum Oyzaer



Ka3aThCsl LBET IJIEHKU B OTPAXKEHHOM CBETE, €CIIM YIroJl IajieHus Jy4eit paseH 30°7

2.77. Ha TOHKMI CTEKJISTHHBIA KJIMH MaJaeT HOPMAJIbHO CBET C JUTMHOM BOJHBI 0,54 MKM.
Paccrosnuie Mexay coceTHUMH UHTEP(EPEHIIMOHHBIME TTOJIOCAMU B OTPAXEHHOM cBeTe paBHO 0,6
mMm. [lokazatens nmpenomiienus crexia 1,5. OnpenenuTs yroj Mexay NOBEpXHOCTAMH KIIMHA.

2.78. Ha TOHKMI CTEKJISHHBIA KIMH MaJaeT HOPMAJIbHO MOHOXPOMATHYECKHI CBET.
Haumenblias ToNIMHA KIMHA, C KOTOPOM BUIHBI MHTEP()EPEHLMOHHBIE HOJOCHl B OTPAXKEHHOM
csere, paBHa 0,12 Mxm. Paccrosiaue mexay nonocamu 0,8 mm. Haiiti 11MHy BOJTHBI CBETA U yIoJl
MEXTy IOBEPXHOCTSIMU KJIMHA, €CJIM [I0Ka3aTeNb IpeloMIIeHus crekia 1,5.

2.79. YcranoBka Juisi HaOmroneHust koser] HploToHa OCBeIIaeTcss HOPMAIbHO A aroIM
CBETOM, JUIMHA BOJIHBI KoToporo 0,62 MxM. HailTu paguyc KpUBHU3HBI JIMH3BI, €CIU JHAMETP
TPETHETO CBETJIOTO KOJIbIIA B OTPAKEHHOM CBETE pPaBeH 7,8 MM.

2.80. Kombia HproToHa 00pa3yroTCss MEXKIAY IUIOCKHM CTEKJIOM W JIMH30M C pagnycoM
kpuBu3Hbl 10 M. MoOHOXpOMaTHYECKUI CBET MaJaeT HOPMalbHO. /lnameTp TpeTbero TEMHOTO
KOJIbLIa B OTPa’KEHHOM CBeTe paBeH 8,2 MM. HaliTu 1MHY BOJIHBI 1aJJal0IIEro CBETa.

2.81. B ycranoBke i HaOmroneHus kKosel, Hpl0TOHa MpOCTPaHCTBO MEXAY JIMH30M U
CTEKJIIHHOW IUIACTUHKOW 3alloJIHEHO KMJIKOCTbIO. ONpelenuTh I0Ka3aTellb MPeIOMIICHHUS
KUJKOCTH, €CJIM IMaMEeTp BTOPOTO CBETJIOTO KOJblla B OTPaKEHHOM cBeTe paBeH 4,8 mm. CBer ¢
JnuHoM BoJiHbI 0,51 MKM nagaetr HopmanbHO. Pannyc kpuBu3HBL TUH3BL 10 M.

2.82. Ha wHempo3pauHyro Mperpagy ¢ OTBepCTHeM paamyca 1,2 MM Tagaer IuIocKas
MOHOXpOMaTHuecKasi cBeToBas BojHa. Korja paccrosiHue ot mperpajisl A0 3kpaHa paBHo 0,525
M, B LEHTpe AUPPAKIMOHHOW KapTHUHBI HAOIIOAAETCd MAaKCUMyM HHTEHCUBHOCTU. Ilpum
yBenuueHuu pacctostHug 10 0,650 M MakCMMyM HMHTEHCHBHOCTH CMEHSIETCS MHHHMYMOM.
Onpenenuts JUIMHY BOJIHBI CBETA.

2.83. JludpaknumonHas kapTuHa HaOdrogaeTcss Ha paccTosHUM 80 CM OT TOYEYHOTO
HMCTOYHHKA MOHOXpoMaruyeckoro cmera (A=0,62 mxm). [locepennHe Mexay 3KpaHOM U
UCTOYHHUKOM CBeTa MOMelIeHa auadparma ¢ KpyribsiM oTBepcTHeM. IIpu kakoM HaMMeHbIIEeM
JUaMeTpe OTBEPCTHS LIEHTP NU(PPaKIIMOHHON KapTUHBI OYJEeT TEMHBIM?

2.84. Ha mens mupunoit 0,25 MM mnazaer HOPMaJIbHO NapajUIeTbHBIA IMy4OK
MOHOXpPOMAaTHYECKOTO cBeTa ¢ JIMHOW BOJHBI 0,58-MkMm. HailTu mmpuHy IEHTPaIbHOTO
TU(PPaKIIMOHHOTO MaKCUMyMa Ha KpaHe, YAAJIEHHOM OT 1ienu Ha 1,5 M.

2.85. Ha y3kyio menp HOpMaIbHO MAJaeT IUIOCKas MOHOXpOMaTH4ecKas CBETOBas BOJHA
(A=0,66 mkM). YUemy paBHa LIMpUHA INENIHM, €CIM MEPBbIH AUDPAKIHUOHHBIH MaKCUMyM
HaOrogaeTcs o yriaom 1°?

2.86. Ilepuon mudpakunoHHOHN pemeTkn paBeH 6 MKM. OnpeaenuTh HauboIbIINKA MOPSI0K
CIEKTpa, 00Illee YUCIIO TJIABHBIX MAaKCUMYMOB B JTU(MPAKIIMOHHON KapTHHE U yroil Jupakiuy B
CIIEKTPE YETBEPTOIO MOPAJKA IPU HOPMAIBHOM NaJICHUH MOHOXPOMAaTHYECKOIO CBETA C JUIMHON
BOJIHBI 0,55 MKM.

2.87. Ha nudpakoHHYIO pemeTKy ¢ MepHoJoM 5 MKM MajJaeT HOpMalbHO Oelblii CBeT.
Kakwue criektpanbHble JIMHUK OYAYyT COBMAaTh B HampasieHUH =307

2.88. Kakyro pa3HOCTb JUIMH BOJH 3eNeHbIX jyded (A=0,53 MKM) MOXET pa3peuuThb
nupakuoHHas pemieTka mupuHoi 20 MM u ieprooM 10 MKM B CIIEKTPE TPETHETO Mopsiika?

2.89. Uemy noimkHa OBITh paBHA IIUpPUHA JUPPAKIMOHHOW PELIETKU C MEPUOIOM 9 MKM,
9TOOBI B CIIEKTPE BTOPOTO MOPsiAKa ObLT pa3penieH nyoner Ay =486,0 aM u A, = 486,1 HM?

2.90. PaccrosiHre Mexay aTOMHBIMH IUIOCKOCTSMH KpHcTajia KanbluTa paBHo 0,3 HM.
Onpenenutb, NMpU KaKOM JUIMHE BOJHBI PEHTIEHOBCKUX Jy4deill BTOpOH nudpakiroHHBIN
MakCUMyM OynerT HaOmonaThCsl NMpU OTPaXEHUH Jyded moa yrioM 60° K MOBEPXHOCTH
KpHUCTaJLa.

2.91. Ha rpanp KpucTajla KAMEHHOM COJIM MajaeT Y3KUH My4yOK pPEeHTT€HOBCKHX JIydei C
mmHoi BoiHbL 0,095 HM. UeMy J0mKeH OBITh paBeH Yrosl CKOJIbXKEHUS Jydell, 4ToObl
HaOmroancs TupPakIMOHHBI MakCUMyM TpeThero mopsaka? PaccrosHue Mexay aTOMHBIMU
MJIOCKOCTSIMU KpHcTajuia paBHo 0,285 HM.

2.92. Yemy paBHa CTeleHb NOJSAPU3ALUN CBETa, MPEACTABIAIONIEr0 co00il cmech



€CTECTBEHHOT'O CBETa C JMHEWHO MOJSAPU30BAHHBIM, €CIIM MHTEHCHBHOCTH MOJSPHU30BAHHOTO
CBETa PaBHA HHTEHCUBHOCTH €CTECTBEHHOTO.

2.93. Crenenp moysipU3ally YaCTUYHO TOJSIPU30BaHHOTO cBera paBHa 0,5. Ompenenutsb
OTHOILIEHHE MAKCUMAJIbHOM HHTEHCUBHOCTU CBETa, HPOIYCKaeMOW aHAJIMW3aTOpOM, K
MHUHUMAJIbHOU.

2.94. EcrecTBeHHBII CBET NMPOXOAUT Yepe3 JBa MOJSAPU3ATOPA, YTOJI MEKAY MIOCKOCTAMHU
IPOMYCKaHHs KOTOPHIX paBeH 45°. Bo CKONBKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTH CBETA IOCIE
MPOXOXKAEHUS 3TON cucTeMbl? CUnTaTh, YTO Kbl MOJSIPU3ATOP OTpa)xaeT U noriomaer 8%
[13/IAF0ILIET0 HA HETO CBETA.

2.95.YeMy paBeH Yroi MexIy MJIOCKOCTSAMHU IPOIYCKaHWs JABYX MOJISIPU3aTOPOB, €CIIH
WHTEHCUBHOCTb E€CTECTBEHHOI'O CBETa, MPOUICAIIEr0 4epe3 HUX, yMeHblwiach B 3,3 pasza?
Cuurath, YTO KaXKIbli NOJIAPU3ATOP OTpaxkaeT U norsomaet 10% nagaroiiero Ha HEro CBeTa.

2.96. EcTecTBeHHBIN CBET MaaeT Ha KPUCTAJI amMasa moj yriioM bproctepa. Halitu yron
IPEJIOMIIEHUS CBETA.

2.97. Tlog xakuM yIiioM K TOPU30HTY JOJDKHO HaxoauThesi ConHIEe, 4TOOBI €ro JIydd,
OTpa’K€HHbIE OT MMOBEPXHOCTH BO/IbI, OBUIM MAaKCUMAJILHO HOJISPU30BaHbI?

2.98. Ha moBepxHOCTh MPO3pPayHOrO BEIIECTBA IMaJa€T €CTECTBEHHBIA CBET IMOJ YIJIIOM
bprocrepa. Koapdunment orpaxenus csera paseH 0,1. Haiitu crenenp mnosspusanuu
IIPEIOMJIEHHOTO JIyya.

2.99. Jlns HEKOTOpOro Mpo3padyHOro BellecTBa Yroa bprocrepa oxazancs paBHBIM
IpeJeNTbHOMY YIIy MOJIHOTO BHYTPEHHEro oTpaxxeHus. OnpenenuTh MoKa3aTellb MPeJIOoMICHUs
BEILIECTBA.

2.100. KgapmeByroo IUIACTHHKY TOJIIMHOH 3MM, BBIPE3aHHYIO TEPIICHIUKYISIPHO
ONTUYECKON OCH, NMOMECTHJIM MEeXAy JByMs moisipu3aropamu. OINpenenuTh [OCTOSHHYIO
BpallleHUs KBapla JJs KPacHOTO CBETa, €CIM €r0 WHTEHCHUBHOCTBH IOCIE MPOXOXKICHHS STOU
CHCTEMBl MaKCHUMallbHa, KOT/Ia YToJl MEX/Y IJIOCKOCTSMHU MPOMYCKaHHs MOJISIPU3aTOPOB PABEH
45°.

2.101. PactBop caxapa ¢ koHueHTparuei 0,25 r/em® TommuHON 18 cM IIOBOPA4YMBAcCT
IJIOCKOCTH MOJIIPU3allMd MOHOXpOMaTH4eCKoro ceera Ha yroi 30°. Jlpyroi pacTBop TOJIMHON
16 cM moBopauMBaeT IUIOCKOCTb MOJSPU3ALMM 3TOT0O XK€ cBeTa Ha yroa 24°. Onpenenuthb
KOHIEHTPAIMIO caxapa BO BTOPOM pacTBOPE.

2.102. Yepuoe teno umeer temneparypy 7:=500K. Kaxosa OGyner temnepatypa T, Tena,
€CIT B pe3yJIbTaTe HarpeBaHuUs TIOTOK U3ITyYCHHUS YBEITHMUUTCS B 11 = 5 pa3?

2.103. Temmneparypa abconmtoTHO yepHoro tena T=2 kK. OnpeaenuTs JUIMHY BOJIHBI A, Ha
KOTOPYIO TPUXOIAWTCS MaKCUMYM OJHEPIUM W3IY4YCHHs, U CIEKTPAIbHYI0 IUIOTHOCTh
SHEPreTHYECKON CBETUMOCTH (U3ITydaTeIbHOCTH) (A1) may JJ1S1 OTOM JATTMHBI BOJHBI.

2.104. Ompenenuth Temreparypy 7 W SHEPreTHYECKYI0 CBETUMOCTH (M3IIydaTelIbHOCTh) Re
a0COJIIOTHO YEPHOTO TeNa, €CIM MaKCUMYM SHEPTUU U3IY4YEHUS NPUXOIMUTCS Ha JJIMHY BOJHBI
Am = 600 M.

2.105. 13 cMOTpOBOro OKOIIEYKa MM M3IydaeTcst HoToK ¢, = 4 k/[x/mMun. OnpenenuTsb
Temmeparypy T [ed, ecild IIomah OKomedka S = 8 cm?.

2.106. ITorok m3mydeHus abcomoTHo yepHoro Tena @, = 10 kBr. MakcumyMm sHepruu
U3JTYYCHUS IPUXOAUTCS Ha JUTMHY BOJHBI Am = 0,8 MKM. OnpeenuTs miomanaps S U3Iydaronien
MIOBEPXHOCTH.

2.107. Kak u BO CKOJIBKO pa3 M3MECHHTCS TOTOK HM3JIyU4eHHUs aOCOJIOTHO YEPHOTO Tea,
€CJIM MAaKCUMYM HEPTUH U3JIy4YeHUS IEPEMECTUTCS ¢ KPACHOM IpaHUIIbl BUAUMOTO CIIEKTPa (Am1
=780 uM) Ha GpuoNIETOBYIO (Amz= 390 HM)?

2.108. Ompenenuth MOTIJOMIATENBHYIO CHOCOOHOCTh @1 CEpOro Tena, i KOTOPOTro
TeMIeparypa, U3MEpeHHasl paualluOHHBIM MUPOMETPOM, Tpi,= 1,4 KK, Torma kak ucTuHHas
temneparypa 7 tena pasHa 3,2 kK.

2.109. MydenpHas meub, moTpebstomas mMomHOcTh P=1 kBT, mMeer oTBepcTue
wiomanso S=100 cM>. Ornpenenutb OO0 1| MOIIHOCTH, PACCEMBAEMON CTEHKAaMU IEYH, €CIIU



TEMIIEpaTypa ee BHYTpeHHEN oBepXxHoCcTH paBHa 1 kK.

2.110. Cpennsst sHEpreTHYECcKas CBETUMOCTh R moBepxHocTr 3emun paBHa 0,54 I[}K/(CM2
muH). KakoBa nomxHa ObITh TeMiiepatrypa 7 MOBEPXHOCTH 3€MIIM, €CIIU YCIOBHO CUHMTATh, YTO
OHa M3JTy4aeT KaK cepoe Teno ¢ kodhdumueaTom yepHoTh a,= 0,257

2.111. HaiiT oTHOIIEHHE TPYNIOBOI CKOpOCTH K (ha30BOM A cBeTa ¢ JUIMHOM BOJHBI
0,66 MKM B cpelie ¢ mokasaTenem npenomiieHus 1,5 u gucnepcueit -4,510*m™.

2.112. Karon BakyyMHOTo (OTO3JI€MEHTa OCBEINACTCS CBETOM C JUTMHOHM BodHBI 0,38
MKM. DOTOTOK MpeKpamaeTcs Mpu 3aJepKUBAIOICH Pa3HOCTH MOTEHIMAIoB, paBHOM 1,4 B.
Haiitu paboty BbIX0/1a 3JIEKTPOHOB U3 KaTOa.

2.113. Halitn BenwuMHY 3aJCp>KUBAIOIICH Pa3HOCTH MOTEHIIMAIOB I (DOTOSJIEKTPOHOB,
UCITYCKAaeMbIX IPU OCBEIIECHHH II€3MEBOTO JIEKTPOJa YIbTPadUOIETOBBIMU JydYaMH C JJTUHOU
BOJTHEI 0,30 MKM.

2.114. KpacHoii rpanune gotodddexra coorBercTByeT JunHa BoiaHb 0,332 MxM. Haiitu
JUIMHY CBETOBOM BOJIHBI, MaJaroliell Ha dIeKTPol, ecid (OTOTOK MpeKpamaeTcs Mpu
3a/ICpXKUBAIOIICH pa3HOCTH MOTEHIMAI0B, paBHou 0,4 B.

2.115. I[IuHKOBBIM D3JEKTPOJ OCBEIIAETCS MOHOXPOMAaTHYECKHMM CBeTOM. {DOTOTOK
MpeKpaIiaeTcs Npu 3aJepKUBAOINICH pasHocTd noTeHmaioMm 0,6 B. BeruncnuTes 1jiMHy BOJIHBI
CBeTa, MPUMEHSBIIETOCs MPU OCBEIICHUH IIEKTPO/IA.

2.116. Omnpenenuth MaKCUMAIBHYIO CKOPOCTH (DOTORIIEKTPOHOB, BBUICTAIONINN W3
BOJIb()PAMOBOTO AJNEKTPO/A, OCBEUIAEMOr0 YIbTPapHOIECTOBBIM CBETOM C JUIMHON BOJHBI 0,20
MKM.

2.117. Tamma-doron ¢ sneprueit 1,02 MsB B pe3ynabTaTe KOMITOHOBCKOTO paccesHus Ha
CBOOOJIHOM DJJICKTPOHE OTKJIOHWJICS OT IE€pBOHAYAIBHOTO HampaBieHuss Ha yroia 90°.
Onpenenuth KUHETUYECKYIO SHEPTrUI0 U HUMIYIbC DJEKTpoHa otnadyd. [lo CTOIKHOBeHUs
AIIEKTPOH TTOKOMJICSI.

2.118. 'amma-(oTOH ¢ JUIMHOM BOJHBI 2,43 MM MCIBITAT KOMIITOHOBCKOE PaccesiHHE Ha
CBOOOZHOM 3JIEKTpOHE cTporo Haszan. OmnpenenuTs KUHETUYECKYIO HHEPrHI0 U HMITYJIbC
AJIEKTPOHA OT/a4M. J[0 CTOIKHOBEHHUS AJIEKTPOH ITOKOMJICS.

2.119. B pe3ynpraTte KOMITOHOBCKOTO paccesHUs Ha CBOOOIHOM DJIEKTPOHE JIJTMHA BOJHBI
raMMa-(poTOHa yBeJIMYMIIAch B JiBa pa3a. HallTM KWHETUYECKYIO SHEPTHIO U UMIYIbC JIEKTPOHA
OT/IauH, €CJIM YroJ paccestHust potoHa paBeH 60°. Jlo CTOJIKHOBEHUS JIEKTPOH MOKOUJICS.

2.120. B pe3ynbraTe KOMITOHOBCKOIO paccesHUs Ha CBOOOJHOM 3JIEKTPOHE 3HEPrus
ramMmMa-(oTOHa yMEHBIIWJIACh B TpU pa3a. Yron paccesHus Qorona pasen 60°. Haiitu
KHHETHYECKYIO SHEPTUIO U UMITYJIBC 3JIEKTPOHA OTJauu. [0 CTOIKHOBEHUS 3JEKTPOH MOKOMIICS.

2.121. Kpacnas  rpannna ¢orodddexra st mmHKa Ao=310 HM. OmnpenenuTsb
MaKCHUMAaJIbHYI0 KMHETHYECKYI0, SHEPTHIO T4 (POTOIIEKTPOHOB B AJEKTPOH-BOJIBTAX, €CIM HA
[IMHK I1aJa€T CBET C JIUHON BOIHBI A=200 HM.

2.122. JlaBnenue p cBeTa ¢ JUIMHON BONMHBI A=40 HM, Majgaroiero HOpMaJbHO HA YEPHYIO
noBepxHocTh, paBHO 2 HIla. Onpenenuts yncio N ¢oroHoB, manaromux 3a Bpems t= 10 ¢ Ha
mromans S= 1 MM? 9TOii TOBEPXHOCTH.

2.123. Ompenenuthb Ko:a%)(bmmeHT OTpPaXKeHUs P MOBEPXHOCTH, €CIU MPH SHEPreTHUYeCKOn
ocgenieHHocty E,~120 Bt/M” naBnenue p cBera Ha Hee oka3anoch paBHbM 0,5 mkI]a.

2.124. ]JlaBmeHue cBeTa, NPOU3BOAMMOE  Ha 3epKAJIGHYIO IOBEpXHOCTh, p=5Swmlla.
OnpenenuTbh KOHUEHTPALMIO 7, (OTOHOB BOJM3M TMOBEPXHOCTH, €CIIM JJIMHA BOJHBI CBETA,
MaJAI0IIEero Ha MOBEPXHOCTh, A = 0,5 MKM.

2.125. Ha paccTossHUM I=5M OT TOUYE€YHOTO MOHOXpPOMAaTH4ecKOro (A=0,5MKM) H30TpOMHOTO
WCTOYHUKA PpACMOJIOKEHA IUIOMIA/IKA (S:8MM2) MEPIECHANKYJISIPHO MAJAIOIMUAM  ITyYKaM.
Onpenenuts yucio N (OTOHOB, €KECEKYHTHO MaAAI0UINX Ha TUIOMAAKY. MOIIHOCTh N3Ty4YeHUs
P =100 Br.

2.126. Ha 3epkanpHyl0 MOBEPXHOCTh MOJA yrioM o =60° Kk HOpMaMm MagaeT My4oK
MOHOXZpOMaTI/I‘IeCKOFO ceera (A=590 uM). IIMOTHOCTH MOTOKA PHEPTUU CBETOBOTIO Iy4yka @=1
kB1/M°. OnipenenuTh 1aBieHue p, MPOU3BOAMMOE CBETOM Ha 3epKaIbHYIO IIOBEPXHOCTb.



2.127. Cmer magaeT HOPMAJIbHO Ha 3EPKAIbHYIO IOBEPXHOCTh, HAXOIIYIOCS Ha
paccrosauu =10cM OT TOYEUHOrO0 H30TPONHOro wu3nydarens. Ilpu kakoil momHOCTH P
U3JIydaTes AaBlICHHE p Ha 3epKabHYI0 TOBEPXHOCTH OyneT paBHbM 1 mlla?

2.128. Cper ¢ mmHOW BomHBI A = 600 HM HOpPMaJbHO IaJa€T Ha 3EPKaIbHYIO
MOBEPXHOCTh M NMPOU3BOAUT Ha Hee namienue p = 4 mklla. Onpenenuts uncino N ¢oToHOB,
nagaromux 3a Bpems t=10 ¢ Ha ruiomaas S=1MM” 3TOI MOBEPXHOCTH.

2.129. Ha 3epKanbHYIO MOBEPXHOCTH ILIOMAABI0 S = 6 cM” MajgaeT HOPMATbHO MOTOK
nsnyaenns @,=0,8Bt. Onpenenuts 1aBJIeHUE p U CHITY AaBJICHUS F cBeTa Ha 3Ty MOBEPXHOCTb.

2.130.ToyeuHblif MCTOYHUK MOHOXPOMATHYECKOTO (A=1HM) H3IIydyeHHs] HAXOAUTCS B
HEeHTpe cQepuuecKoil 3adepHEeHHON KOObI pamuycoM R= 10 cm. Omnpenenuth CBETOBOE
JIaBJICHUE p, IPOM3BOIMMOE Ha BHYTPEHHIOIO MOBEPXHOCTh KOJIOBI, €CJIM MOIIHOCTh UCTOYHUKA
P=1xBr.

2.131. IlepBoHAaYaJIbHO  TOKOUWBIIHMICS  CBOOOAHBIA  JJIEKTPOH B  pe3ysbTare
KOMIITOHOBCKOTO paccesHUs Ha HeM Tramma-¢otoHa c »sHeprueir 0,51 M»sB mnpuobpen
kuHeTHYecKyro sHepruto 0,06 MaB. Uemy paBen yrou paccesaus GoToHa?

2.132. CxkoapKO IMHUN CIEKTpa aTroMa BOJOpPOJa MOMaJaeT B BUIUMYIO 00JacTh (A=
0,40 + 0,76 Mxm)? BerauciuTh 3HaYCHNUE AJTMHBI 3TUX JTUHUNA. Kakum 11BeTaM OHU COOTBETCTBYIOT?

2.133. CniekTpaJibHbIC JIMHUU KaKUX JJIMH BOJIH BOZHUKHYT, €CJIM aTOM BOJIOPO/JIa epEBECTU
B cocTostHuEe 357

2.134. Yemy paBeH OOpPOBCKUN palyC OJTHOKPATHO HOHU3UPOBAHHOTO aTOMa Tefvs?

2.135. HaiiTn moTeHIIMan HOHU3AIUH IBYKPATHO HOHU3UPOBAHHOTO aTOMA JIUTHUS?

2.136. Borumcnuth nocrosHHyto Pumbepra u OGOpoBckuil pamuyc Uit Me30aToMa — aToMa,
COCTOSIIIIETO U3 MPOTOHA (SIPO aToMa BOJIOPOA) U MIOOHA (YaCTHIIbI, UMEIOIIEH TaKO! ke 3apsi, KaKk
y BIIEKTPOHA, U Maccy, paBHyt0 207 MaccaM 3JIEKTPOHA).

2.137. HaifTu KOPOTKOBOJHOBYIO TPAHHUILy TOPMO3HOTO PEHTTEHOBCKOTO CIIEKTPa, €CIH Ha
PEHTIeHOBCKYIO TPYOKY mojaHo Hampsbkenne 60 kB.

2.138. Bprumciauth Hambonbliee W HaWMEHBbIIEe 3HAYCHHWS JUIMHBI BOJHBI K-cepum
XapaKTEePUCTUYECKOTO PEHTTCHOBCKOTO M3JIy4€HHs OT IUIATHHOBOTO AaHTUKATO/IA.

2.139. Kakyro HanMEHBIIYIO0 Pa3HOCTh IMOTEHIIMAIOB HYXHO MPWIOKHTh K PEHTTEHOBCKOMN
TpyOKke C BOJIb(GPAMOBBIM aHTUKATOAOM, YTOOBI B CIEKTPE XapaKTEPUCTUUECKOTO
PEHTIE€HOBCKOTO U3IyueHus ObUIN Bee TuHuu K-cepuun?

2.140. Inuna BonHbl K, - TMHUHM XapaKTepUCTUUYECKOTO PEHTTEHOBCKOTO M3Jy4YEHUsl paBHA
0,194 aMm. U3 kakoro marepuaiia ciejian aHTUKATO1?

2.141. Ilpu nepexone 3MEKTpOHA U aToMe Meau ¢ M-cios Ha L-cioif ucnyckarores J1ydu ¢
JUTMHOM BOJIHBI 1,2 HM. BRIUKMCIUTE MOCTOSHHYIO SKpaHUpoBaHus B hopmyre Mo3zu.

2.142. OneHuTh C MOMOIIBIO COOTHOLIEHUS! HEONPEAETICHHOCTEH MUHUMAIIbHYIO SHEPTUI0
AIIEKTPOHA, HaXOSIIErocsi B 0ECKOHEYHO TITyOOKON OJTHOMEPHOI MOTEHIIMAIBHON sIME HITUPUHON
0,1 aMm.

2.143. CobOcTBeHHas YacTOTa TAPMOHUYECKOTO OCIMJUIATOPA paBHA 4-10" ¢*. Ouenurs ¢
IIOMOILIBIO COOTHOIIEHUS HEOIPEAETIEHHOCTEN MUHUMAJIBHYIO 3HEPIHI0 OCLIIISITOPA.

2.144. Cpennee paccTOsTHUE IJICKTPOHA OT SApa B HEBO30YKJIECHHOM aToMe BOJIOPOA
paBHO 52,9 M. BbIUHCIUTh MUHUMANIBHYIO HEONPEIENIEHHOCTh CKOPOCTH AIIEKTPOHA.

2.145. Vicrionb3ysl COOTHOIICHUE HEOIPEIeIEHHOCTEH, TI0Ka3aTh, 4TO B sApe HE MOTYT
HAXOJIUTHCS YICKTPOHEL. JINHeiiHbIe pasMepbl sIpa IPUHATH paBHbIME 1074 M.

2146. Yemy paBHa MHUHHMalbHas HEONPEACICHHOCTh KOOPIMHATHI IMOKOSIIETOCS
AIIEKTPOHA.

2.147. Kunernueckasi SHeprusi MPOTOHA PaBHA €ro PHEPTHH TOKOs. YeMy paBHA MPH STOM
MUHUMAaJbHASI HEOTPEIEIEHHOCTh KOOPIMHATHI IPOTOHA?

2.148. Yemy paBHa MHHHUMAaJbHAs HEONPEICIIEHHOCTh KOOPJAMHATHI ()OTOHA BHIMMOTO
U3JIy4€HHUs C NIMHOU BOJHBEI 0,55 MKM?

2.149. Tloka3arb, 4TO JyIsl YaCTHIIBI, HEOTPEACIICHHOCTh KOOPJUHATHI KOTOPOW paBHA €€
NeOpOIIeBCKOM UITMHE BOJIHBI, HEOIPEAETICHHOCTh CKOPOCTH paBHA MO MOPSIKY BEJIUYHHBI CAMOM



CKOPOCTH.
2.150. EcrecTBeHHas MUpHHA CIIEKTpaIbHOU JTUHUHU A.=0,55 MKM HM3JIy4eHHs] aToMa MpHU
nepexojie ero B ocHoBHoe coctosiHue paBHa 0,01 nm. OnpenenuTs cpeHee BpeMs KU3HU aTomMa
B BO30Y>KJIEHHOM COCTOSIHHH.
2.151. Ompepenuth KOMUYECTBO TEIIOTHI Q, BBIACIAIONICHCS MpU pacmane pajaoHa
aktuBHOCTBIO A = 3,7* 10%° Bk 3a Bpems t = 20 muH. Kuneruueckasi sHeprus 1’ BpUIETAIOLICH

U3 paJioHa (.-4acTULBI paBHa 5,5 M»aB.

2.152. Macca m = 1 r. ypana ‘33 U B paBHOBECHHU C MPOJYKTaMH €r0 pacrasa BhblielseT

motrocTs P= 1,07*%107 Br. Haittn Momstipayio Temnory Qm, BELICIACMYIO YPAHOM 3a CPeIHee
BpeMs JKHU3HU T aTOMOB ypaHa.

2.153. OmpenenuTh SHEPrUIO, HEOOXOIUMYIO I pas3JelieHUus sapa Ne ma e a-
qacTHUBl U sApo “2C. DHepruM CBs3M Ha oxuH HykIoH B siapax 2°Ne, *He u '?C pasubi
cooTBercTBeHHO 8,03; 7,07 u 7,68 M»>B.

2.154. B ongHOM aKTe JAeleHus sApa ypaHa 235y ocBobOoxaercs sHeprus 200 M»aB.
Onpenenuts: 1) sHEpruro, BRIACISIONYIOCS MPH pachaje BceX sep 3TOT0 M30TONa ypaHa
Maccoit m = 1 kr; 2) mMaccy KaMEHHOTO YyTIJsi C yAETbHOW TerioToi cropanus ¢ — 29,3
M]JIK/Kr, SKBHBAICHTHYIO B TEIIOBOM OTHOmeHHH 1 kr ypana “>°U.

2.155. MomHocThs P nBUTaTENsl aTOMHOTO cyaHa cocTtaBiser 15 MsT, ero KIIJ] paBen
30%. OnpenenuTs MECSYHBIA pacxo SAEPHOI0 rOPIOYEro Ipu padoTe ITOTO JABUTATENs.

2.156. Cuyutasi, 4yTO B OJHOM aKTe JeJeHUs sapa ypaHa 235 ocB0oOOXKIaeTcsa
sHeprus 200 M»sB, onpenenuTs Maccy m 3TOro U30TOMNA, OABEPTLIETOCs JIEIEHUIO IIPH B3pPbIBE
aTOMHON GOMGBI C TPOTHIOBBIM SKBHBaseHTOM 30-10° Kr, eciM TemnoBO# SKBUBANCHT
tpotuia ( paseH 4,19 MJIx/kr.

2.157. Tlpu penenum sigpa ypaHa 235y MoJlT JEHCTBHEM 3aMEIJICHHOTO HEUTpoHa
00pa3oBauCh OCKOJKHA ¢ MaccoBbIMH uuciamMu Mi = 90 u M, = 143. Onpenenuth 4HCIO
HEMTPOHOB, BBIJIETEBUIMX U3 si/Ipa B JaHHOM akTe AeneHus. OnpeaenuTb SHEPTUI0 U CKOPOCTh
Ka)XJIOTO U3 OCKOJIKOB, €CIIM OHU PA3JICTAIOTCS B MPOTHBOIOIOKHBIE CTOPOHBI 1 IX CyMMapHas
KMHeTn4deckas sHeprus 1 paBHa 160 MaB.

2.158. Snmepnas peakums N (a, p)'’ O BbI3BaHa a-vacTHIEH, 06JIafaBIICH
KuHeTHueckon sHepruen 7, = 4,2 MsB. Omnpenenuth TemnoBoil 3PQeKT ITON peakiuu, eciu
IPOTOH, BBUIETEBIIMHA Mo yriaoM 6 — 60° K HarpaBiI€HUIO JBMKEHUS O-YaCTHIIbI, MOJTYYUIT
KMHETH4eCcKyro 3Hepruto T =2 M»aB.

2.159. Onpenenuth TerIoBbIC 3QPEKTHI CICTYIONINX PEaKIHIL:

"Li (p,n)'Be u *° O (d,0)** N.

2.160. Omnpemenuth CKOPOCTH TPOAYKTOB peakumnm °B (n,a) Li, mporexaromeii B

pe3ynbTaTe B3aUMOJICHCTBUS TEINIOBBIX HEHTPOHOB € MOKOSAIIMMHUCS SApaMu 0opa.

3a21a}mﬂ K NPAKTHY€CKHUM 3aHATUAM
IO JUCHMIIIIMHE dusuka

bopnakos, X.III. ®usuka: mpakTHKyM a7 OOYYAIOIMIMXCS MO HAMpPaBICHHUSIM TMOITOTOBKU
01.03.04 Ilpuknagnas marematuka, 09.03.04 IIporpammuas umxenepus, 09.03.03 INpuknamnas
unpopmaruka / bopnakor X.I1I., Jokymosa JI.III. — Yepkecck: BUL] CeKarI'TTA, 2018. — 88
C.

3agaHus 17151 BHINOJHEHHS KOHTPOJIBHBIX padoT

1.1. Teno, OpolieHHOE BEPTUKAIHLHO BHM3 C HayaJdbHOW CKOPOCTBIO 5 M/C, B mocienHue 2 c
najieHusl MPOUUIO MyTh BJABOE OOJNBINIMHK, YyeM B jABe mpeabaymue 2 c. Ompenenuts Bpems
MajieHuss W BBICOTY, C KOTOpoH Teno Obuto OpomieHo. IloctpouThs Tpaduku 3aBUCHMOCTH
IPOIIEHHOTO MYTH, YCKOPEHUS K CKOPOCTH OT BPEMEHH.



1.2. BBepx mo ujeasbHO IIaJKON HAKIIOHHOM TIOCKOCTH, 00pasytoiieit yron 30° ¢ TOpH30HTOM,
NyCTIJIM a0y ¢ HavdaibHOM ckopocThio 12 m/c. Korma maitba gocTturia IOJOBUHBI
MaKCHMAJIbHOM BBICOTHI NOABEMA, U3 TOM K€ TOYKH, B TOM K€ HAIIPABICHUU U C TOU ¥Ke
CKOPOCTBIO ITYCTUITU BTOPYIO MIaii0y. OnpenenuTs: Ha KAKOM PacCTOSHUU OT Havyayla HaKJIOHHOU
IUIOCKOCTH BCTPETATCS 00€ maif0bl; MakCHMMajIbHYIO BBICOTY MOJbEMa MIAHOBI, MPOMEKYTOK
BPEMEHHM, MPOILICAIINNA OT Hayaja JABIKEHUS MEepBOW MIailObl 10 ee BCTpeuYd CO BTOPOH.
Hageptuth rpaduku 3aBUCMIMOCTH MPOMIEHHOTO MyTH, CKOPOCTU M YCKOPEHUS OT BPEMEHH IS
nepBoy M1aii0bl B MPOMEXKYTOK BPEMEHH OT Hayaia JBUKEHHS 10 MOMEHTa BCTPEUH CO BTOPOH.

1.3. Illap, cBOOOAHO MBHXKYIITUICS CO CKOPOCTBIO 6 M/C, yaapwics O Ipyroi map u, IBUTAsICh
B 00OpaTHOM HaIpaBJICHUU CO CKOPOCThIO 2 M/C, BEpHYJICA B MCXOJHYIO TOuky (puc. 1.). Pac-
CTOSIHHE MEXJTYy HCXOJHBIM TIOJIOKEHHEM Illapa M €ro MOJOXEHHEM B MOMEHT COYAapeHUs C
JIpYTUM I1apoM paBHO So. [TocTpouTs i mpoMekyTKa BpeMEHHU OT Haydaja ABM)KEHHUS I1apa 10
MOMEHTa €r0 BO3BpAIllCHUS B HCXOJHOE IOJOXKCHHE TpaduKh 3aBUCHUMOCTH OT BpPEMEHU
CKOPOCTH, MOJYJSl CKOPOCTH, KOOPAMHATHI IIeHTpa I1apa Ha ocu Oy U MPOXOAUMOTO UM MYTH.
Onpenenuth TakkKe CpelHee 3HAYCHWE MOMAYJS CKOPOCTH JIBIDKEHHUS Imapa. BpemeHnem
coyAapeHusi IapoB MpeHeOpeyb.
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1.4. HaGmoaTenp, crosiuii Ha 11atgopMme, ONpeAesil, YTO MEepBbIil BAroH 3JIEKTPOIoe31a
IpouIesl MUMO HEero B TeueHue 4 c, a BTopoi - B TeueHue 5 c. Ilocne sToro mepennuil kpait
1oe3Jla OCTAHOBMJICS Ha paccTosHUM 75 M orT HaOmonatens. Cuutas [BHXKEHHE IOe37a
paBHO3aMEJIEHHBIM, OIIPENEINTh €r0 Ha4aJlbHYl0 CKOPOCTh, YCKOPEHHE U BPEMsI 3aMEJIEHHOTO
nBrkeHus. HauepTuth rpadyku 3aBUCUMOCTH IIyTH, CKOPOCTH U YCKOPEHHMSI 1T0€3/1a OT BPEMEHH.
3a HayvaJgo OTCYEeTa BPEMEHM IPHUHATH MOMEHT MPOXOXKJIECHHUS MHUMO, HAOIIOAATENsS MEPEIHErO
Kpas moesJa.

1.5.Habmtonarens, CTOSIIMI B MOMEHT Hauyaja JBUKEHHUS HJIEKTPOIOE3/la Y €ro MepeHero
Kpasi, 3aMETWJI, YTO NEPBBIM BaroH Mpoesl MUMO Hero 3a 4 ¢. Onpenenurs BpeMs, 3a KOTOpoe
MHUMO HEro MPOHAYT AEBSITh BarOHOB, a TAK)XXe BpeMs MPOXOXKJeHUs 9-ro BaroHa. Bo ckoybko
pa3 CKOpPOCThb AEBSTOTO BaroHa OOJIbIlIE€ CKOPOCTH IMSATOTO B MOMEHTBHI MX MPOXOXKJIEHHS MHUMO
HaOmoatena? J[BukeHne cuuTaTh paBHOYCKOPEHHBIM.

1.6. Teno, aBUrasicb NPSIMOJUHENHO C TOCTOSHHBIM YCKOPEHUEM, IPOILIO MOCIe10BaTEIbHO
JIBa paBHBIX y4dacTKa myTH, o 20 M xaxaeiii. Ilepsriii yaactok npoiinen 3a 1,06 ¢, a Bropoir —
3a 2,2 ¢. OnpenennuTte yCKOpEHHUe Tela, CKOpOCTh B Ha4yaJle IIEPBOTrO U B KOHIIE BTOPOT'O Y4aCTKOB
MyTH, MyTh, MPOMIEHHBIM TEJIOM OT Hayaja JBUKEHHUS 10 OCTaHOBKH. HauepTuTh rpaduku
3aBUCUMOCTH IPOMIEHHOTO MMYTH, CKOPOCTU U YCKOPEHMSI OT BPEMEHHU.

1.7. C ropel AB (puc. 2) mumHoit 20 M U3 COCTOSIHUS MTOKOSI CKaThIBAIOTCSI CAHKU U 3aTEM,
IIPOJOJDKAs IBUKEHUE OT TOYKU B MO FOPU30HTAIBHON IJIOCKOCTH, OCTAaHABIMBAIOTCS Y TOUKU
C, mpoitas paccrosaue BC, paBHoe 15 M. OnipenenuTbs CKOPOCTh CAHOK B KOHIIE CITYCKa C TOPBbI,
yckopeHus Ha yuacTkax 4B n BC u Bpems cnycka c¢ ropel. Bece myts JIBC canku npoxonsrt 3a
15 c. Yckopenue Ha KaxaoM U3 y4dacTkoB (AB m BC) cuutath nocTtossHHbIM. HaueptuTh
rpaduKy 3aBUCMOCTH MIPOIMIEHHOTO MYTH, CKOPOCTU M YCKOPEHHS OT BPEMEHHU.

1.8. ABTOMOOWJIb TpOTAETCS C MECTa M TEPBBI KUJIOMETP MPOXOIUT C YCKOPCHHEM a; a
BTOpPOIl — ¢ yCKOpeHueM ay. IIpu 3ToM Ha mepBOoM KMIOMETPE €ro CKOpOCTh Bo3pactaeT Ha 10
M/c, a Ha BTOpoM — Ha 5 M/c. Omnpenenutb: BpeMs NPOXOXKIEHUS IEPBOIO U BTOPOrO
KAJIOMETPOB; KaKOe YCKOpeHHE OOJbIlle — a1 WM d2 CPEIHIOI CKOPOCTh Ha BCEM ITYTH.
Haueptuth rpaduku 3aBUCUMOCTH IyTH, CKOPOCTH U YCKOPEHUS OT BPEMEHH.
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1.9.Teno, xoTopoMy cooOllieHa HadalbHAs CKOPOCTH 2 M/C, Ha4yallo CKOJIB3UTH IO
HAKJIOHHOM MJIOCKOCTH. 32 10 ¢ OHO MPOXOJUT IO HAKIIOHHOM IUIOCKOCTH IyTh 50 M, a 3ateM 1o
TOPU30HTAIBHOM MOBEPXHOCTH 10 OCTAaHOBKM - 90 M. CuuTas IBU)KEHUE Teja Ha KaKIOM M3
Y4acTKOB PaBHOINEPEMEHHBIM, OINPEAETUTh CKOPOCTh Tella B KOHIIE HAKIOHHOW IJIOCKOCTH,
YCKOpPEHHUS] Ha HAKJIIOHHOM U TOPHU30HTAJIbHOM YYacTKaX IIyTH, CPEIHIOI0 CKOPOCTh Ha BCEM
MyTH; BpeMs ABMKeHUs Tena. HauepTuTs rpaduku 3aBUCMMOCTH MYTH, CKOPOCTH U YCKOPEHUS
OT BPEMEHH.

1.10. JIbpkHUK cbhexan ¢ ropel aiuHor 40 m 3a 10 ¢, mocie 4ero oH mpoexai 1o
TOPU3OHTAILHON TUIOmaAKe 110 ocTaHoBKM 20 M. CuMTas ABUKEHUE JIBDKHHKA Ha O0OMX
y4acTKax paBHOMNEPEMEHHBIM, OIPEAENUTh CKOPOCTh JIBDKHUKA B KOHIIE TOPBI, CPEAHIOIO
CKOPOCTb Ha BCEM IIyTH, YCKOPEHMs] Ha KaXKIOM U3 YYacTKOB, BpEMs JBUKEHHS 110
TOPU3OHTANBHON TUIomaake. HauepTuTh rpaduku 3aBUCUMOCTH MYTH, CKOPOCTU M YCKOPEHUS
JBDKHUKA OT BPEMEHHU.

1.11. Teno, xotopomy ObUIa CcOOOIIEHA HEKOTOpas HayalbHAas CKOPOCTb, JBHIKETCS
PaBHOYCKOPEHHO. 3a TPEThIO CEKYH/Iy CBOETO ABMXKEHUs OHO mporuio 10 M, a 3a mectyto - 16 m.
Onpenenurs yCKOpEHHUE Tejla, HAYaJIbHYI0 CKOPOCTb, CKOPOCTb K KOHILy BOCBMOM CEKYHABI U
nyTh, NpONHJeHHBIN 3a § c. HauepTtuTh rpaduku 3aBUCHMOCTH MPOUIEHHOTO MYTH, CKOPOCTU U
yckopeHus Tena oT BpeMeHH.

1.12. Kycok mpaa ofuH pa3 OpocaroT ¢ HEKOTOPOH CKOPOCTHIO 0] yriioM 30° K TOpU30HTY, a
JIpYroH pas3 IyCKaroT ¢ TaKOH K€ CKOPOCTBIO 110 TOPU30HTAILHON ITOBEPXHOCTH JibJ1a. Bo BTOpoM
ciiydyae OpOILIEHHBIM KYCOK JibJla HaXOJIWJICS B JIBUKEHUHM B 8 pa3 JoJblle, YeM MpHU IMOJETe B
Bo3ayxe. Onpenenuts KO3(pGUIMEHT TPEeHUs JibAa O Jied, OTHOIIEHHE MPOWJIEHHBIX B 000MX
CIIy4asiX pacCTOSIHUI B TOPU30HTAIBHOM HanpaBieHHH. CONPOTUBICHUEM BO3/lyXa IPEHEOPEYb.

1.13. Ilox kakuM YrJIOM K FOPU30HTY Haao OpocuTh Teno maccoi 200 r, yTOOB! AaTBHOCTD
noJsieta OblIa B JBa pa3za OoJblIe €ro MaKCHMalbHOW BBICOTHI MOABEMA, €CIIU TOPU3OHTAIbHBIN
BCTPEUHBIN BETep AEHCTBYET Ha TEJIO C MOCTOSSTHHOM cuiior B 1 H?

1.14. U3 Gpanacnoiita, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM Ha BBICOTY 2,5 M, ObET CTpys
BOJBI 1O/ YIVIOM 36° K TOPU30HTY U MAJacT Ha 36MJII0 Ha PACCTOSIHUM 15 M OT TOro Mecra, Haj
KOTOPBIM HaxoJuTcst OpanacnoiT. OmpenenuTs, Ha KaKyl0 MaKCHMaJbHYIO BBICOTY
MIOTHUMAETCS CTPYsI BOJBI, paANyC KPUBHU3HBI CTPYH B BBICHIEN TOYKE, CKOPOCTHh BOJBI B MOMEHT
MaJIeHUs Ha 3eMJII0 U 00BEM BOJIbI, TOJJaBAEMOM OpaHICIIOWTOM 3a 1 MHH, €CJIU TUIOIIAaab OTBEp-
cTus OpaHjacmoiita paBHa 1 oM. ComnpoTuBieHnEM BO3lyXa MpeHeOpedb.

1.15. W3 oxHOll TOYKKM OJHOBPEMEHHO OpOILIEHO JBa Teia C OJUHAKOBOM HaudaibHOU
ckopocThio 20 M/c 1O/ pa3HbIMU yIJIaMU K TOPU30HTY: 03=45°, 0z =60°. Onpenenuts paccTosHUE
MEXy TeJIaMH CIyCTs 2 ¢ Mociie Havyaa ABM)KEHUS, CKOPOCTH TeJl B 3TOT MOMEHT, HOPMAaJIbHOE U
TaHTeHIMaJIbHOE YCKOpeHUs uepe3 1c¢ mocie 6pocanus. COnpoTUBIEHUEM BO3/yXa MpeHeOpeyb.

1.16. C OankoHa, BbICOTa KOTOPOTO 5 M HaJl TOBEPXHOCTHIO 3eMJH, OpOIICH KaMEHb 0]
yriaoMm 45° k ropu3zoHTy. KameHs ynasn Ha 3eMIIl0 Ha pacCTOSIHUMM 48 M OT MecTa, HaJl KOTOPBIM
HaxoauTcs 6amkoH. OnpeneNnTh Ha4YaJIbHYI0 CKOPOCTh KaMHs, BpeMsI €ro IoJieTa, HauboIbIIyio
BBICOTY MOJABEMA, PAAUYC KPUBU3HBI TPACKTOPUM B HAUBBICIIEH TOUYKE, CKOPOCTh KAaMHs B
MOMEHT MaJeHUsI Ha 3€MJII0, YTOJI, KOTOPBIM 00pa3yeT CKOpPOCTh KaMHsSI B MOMEHT IMaJeHHUs Ha
3eMJII0 C TOPU30HTAIBHBIM HarnpasiieHueM. COnpoTHUBICHUEM BO3/lyXa PEeHEOPEUb.



1.17. HeGomnpb1ioe Teno ObUTO BBITYIIEHO U HAYAJIO MAJaTh U3 COCTOSHUS MOKOS C BBICOTHI H.
Ha Beicote h oHO abCoNOTHO HEynpyro yaapsiercss O HEOONBIIYIO 3aKPEIUICHHYIO U TIaIKyI0
IUIOUIA/IKY, PACIIOJIOKEHHYIO 10/ yIiIoM 0=45° K ropu3oHTy. OnpeaenuTs BpeMs NajeHus Tena
1 TOPU3OHTAIBHYIO JAIBHOCTD ojieTa, cuutast H=10m u h =5 m.

1.18. HeGoubmioe Teo, OpomeHHOe Mo YoM 45° K TOPU30HTY ¢ HAYaJIBbHON CKOPOCThIO 15
M/C, YIIPYro yJapsieTcsl O BEpTUKAJIbHYIO TJIaJIKyl0, CTEHKY, HaXOJAIIYIOCS Ha paccTosHUM 14 M
(mo ropu3oHTaNM) OT MecTa Opocanus. Onpenenurts, Ha KAKOM PAaCCTOSHUM OT CTEHKU YIIaJeT
TEJ0 Ha 3eMJII0, eclii KoddduimeHT BocctaHoBieHus k=0,75. HailTu Takke OTHOIICHHE ITHUX
pacCTOSHUH, €CIIM BO BTOPOM CiIy4ae yaap abCOIIOTHO YIIPYTHA.

1.19. ManeHpkuii IApWK TOJBEIICH Ha HepacTsHKUMoW HuTH amuHout 0,5 M. Ilpm
BEPTUKAIBHOM  TOJOKEHUM  HUTH  (TIOJIOKEHHE  PaBHOBECHs)  IIAPUKy  COOOIIAIOT
TOPU30HTANIBHYIO cKOpocThb 4 M/c. OmpenenuTbh BBICOTY /{ HaJ HCXOAHBIM YPOBHEM, IOCIE
JIOCTHKEHUS KOTOPOM LIApUK JBUKETCS 10 TPACKTOPUH, OTIIMYAOLIEHCS OT OKpyKHOCTU. Haiitn
CKOpPOCTh IIapUKa B MOMEHT JIOCTH)KEHHUS 3TOM BBICOTHI U MaKCUMAaJbHYIO BBICOTY MOJHATHS
mapuka. C Kakol BBICOTHI IIAPUK CHOBAa HA4yHET ABUIaThbCid MO OKpyxkHoctu? Ha kakom
HalMEHBIIEM pPACCTOSHUU ([0 TOPU3OHTAIN) OT IOJIOKEHUS PAaBHOBECUS HAJIO IOCTaBUTh
JIOBYHIKY, YTOOBI OMMATh LIAPUK I1OCIIE TOrO, KaK OH IEPECTAHET ABUIATHCA MO OKPYXKHOCTHU?
ConpoTuBieHreM BO3lyXa peHeOpedb.

1.20. HeGomnpmoe Teno, OpoOIIEHHOE BEPTHKAIBLHO BHH3 C BBICOTHI 32 M C HadaJbHOM
CKOpOCTBIO 2 M/C, YIPYro yAapsieTcs O 3aKpeIUIeHHYI0 Ha BbicoTe 20 M. IMIaJKYIO IUIOIIAAKY C
yriom HakioHa 30° k ropu3oHTy. Omnpenenutb, BO CKOJBKO pa3 BpeMs MaJCHHs Tejla MpH
BCTpeYE C IUIO[AJKOM OoJjbllle BpeMEHHM CBOOOJHOrO MaJeHHs, eciu KO3 UIUEHT
BOCCTaHOBJIEHMs paBeH 0,8 HanbHOCTH MOJETa Tejaa IO FOPU30HTAIN, OTHOLIEHHE CKOpPOCTEl B
KOHIIE MaJIeHNs IPU BCTpeUe C IUIOIIAKON U IpU CBOOOAHOM IMaJICHUH.

1.21. B pgepeBsiHHBIN Iap Maccoi mi=8 Kr, MOJBEIICHHBIH Ha HUTH auuHON 1=1,8 M,
NOTaaeT TOPU3OHTAIIBHO JIeTsIas myist Maccoi mp=4 r. C Kakoi CKOPOCTBIO JIeTeNa MyJisl, €CIH
HUTH C [IAPOM M 3aCTPSIBIIEH B HEM ITyJiel OTKJIOHWJIACh OT BEpTUKAIU Ha yroi 0=3°? Pazmepom
mapa npesedpeys. Y 1ap myiau CYUTATh IPSIMBIM, LIEHTPAJIbHBIM.

1.22. Tlo HeOOMBIIOMY KYCKY MATKOTO XeJie3a, JeKalleMy Ha HakoBasbHe Maccoid m = 300
KT, yhapseT MojoT Maccoi mp = 8 kr. Ompenenuts KIIJl » ymapa, ecnu ynap Heynpyruii.
[Tone3Hoit cuuTath SHEPTHIO, 3aTPAYCHHYIO Ha IeopMaIiuio KycKa xKeesa.

1.23. lap maccoit my = 1 Kr IBUXKETCS CO CKOPOCTBIO V = 4 M/C U CTaJIKUBAETCs C LIapOM
Maccoi my = 2 KT, IBHKYLIUMCS] HABCTPEUy EMY CO CKOPOCThIO V=3 M/c. KakoBbI CKOpPOCTH U1 U
up WapoB nocie ynapa? Y aap cuuTarh aOCOIIOTHO YIPYTUM, NMPSIMBIM, LIEHTPATbHbIM.

1.24. [lap maccodi mj =3 Kr JBHDKETCS CO CKOPOCTBIO Vi = 2 M/C W CTaJKUBAeTCS C
HOKOSAIIMMCS IIapoM Maccoil mp=5 kr. Kakas pabGota Oyner cosepiieHa mnpu aedopmaruu
n1apos? Yaap cuutaTh aOCOIIOTHO HEYIPYTUM, MIPSIMBIM, IEHTPAIBHBIM.

1.25. Onpenenuts KII/] n Heynpyroro ynapa Ooiika Maccoit m1=0,5T, nmagaroIero Ha cBaro
maccoit mp=120 kr. [losne3HON cuUTaTh IHEPTHIO, 3aTPAYCHHYIO HAa BOMBaHHE CBaU.

1.27. lap maccoit m1= 4 Kr ABMXKETCA CO CKOPOCTBIO V = 5 m/C U CTamKuUBaeTcs ¢
IapoM Maccol mp=6 Kr, KOTOPBIA NBIXKETCSI €My HaBCTpEYy CO CKOPOCTBhIO Vy = 2 M/C.
Onpenenutb CKOpOCTH U; M up IIapOB TOCIE yhaapa. Yaap cuuTaTh aOCOJIIOTHO YIPYTHM,
NPSIMBIM, TICHTPAITHHBIM.

1.27. U3 cTBONa aBTOMATHYECKOro MHUCTOJIETAa BbUIETENAa Mynst Maccoil M; = 10 r co
ckopoctbto V = 300 wm/c. 3arBop mmcronera maccol mp = 200 r mpwKuMaercs K CTBOJY
NPYKHHOH, KECTKOCTh KoTopoii k=25 kH/m. Ha kakoe pac crosiHME OTO#eT 3aTBOp MOCIie
BbICTpenia? CuuTaTh, 4TO MUCTOJIET )KECTKO 3aKPEIUIEH.

1.28. Ilap maccoit m; = 5 Kr JOBMXKETCS CO CKOPOCTBbIO Vi = 1 M/C W CTajKuBaercs C
MOKOSIIIIMMCS IIApOM Maccoil My =2 kr. OnpeneanTh CKOPOCTHU U1 U U MIAPOB MOcie yaapa. Y aap
CUNTATh A0COIOTHO YIPYTUM, IPSIMBIM, IIEHTPATbHBIM.

1.29. U3 opyawmsi, HE UMEIOIIETO MPOTUBOOTKATHOTO YCTPOMCTBA, MPOU3BOAMIACH CTPEIb0a B
TOpPU30HTAILHOM HarmpasieHuu. Korna opyane 66U10 HEMOIBUKHO 3aKPETJICHO, CHAPS/] BhUIETEI



co ckopocThio V1= 600 M/c, a KorJia OpyAHI0 1l BO3MOKHOCTh CBOOOTHO OTKATHIBATHCS HA3a/I,
CHapsj BbUIETEI CO CKOpOoCcThi0 V2 = 580 m/c. C Kakod CKOPOCTBIO OTKATHJIOCH IMPH ITOM
opyaue?

1.30. Iap maccoif m1=2 KI CTaJKWBAETCS C MOKOSIIMMCS IIIapoM OOJIbIIIEH MacChl M MPHU
atoM Tepsier 40% kuHeTHUYecKOW »Hepruu. OmnpenenuTs maccy my Oonbliero mapa. Ynaap
CUMTaTh a0COJIFOTHO YIIPYTUM, MPSAMBIM, [IEHTPAIbHBIM.

1.31. apuk maccoit m=60 r, mpUBsI3aHHBII K KOHIly HUTH AnuHON (1=1,2 M, Bpamaercs ¢
9acToTOl N; = 2¢7, OmMpasch Ha TOPH3OHTAIBHYIO IUIOCKOCTb. HHTb yKOpaumBaercs,
npubimkas mapuk K ocu A0 paccrosnus £,=0,6 M. C kakoll 4acTtoToil ny OyAeT mpu 3TOM
Bpamiathbcs mapuk? Kakyro paboTy A coBepiaeT BHEIIHSS CUJia, yKOpauuBas HUTH? TpeHuem
[IapHKa O TIOCKOCTh MPEeHeOpeyb.

1.32. 1o kacarenbHOM K MIKMBY MaXxOBHKa B BUC AUCKa AuameTpoM D =75 cM 1 Maccoit m
= 40 xr npunoxena cuna F=1 kH. Onpeaenurs yriioBoe yCKOpeHHE € U YaCTOTY BpPAILCHUS 7
MaxoBHKa uepe3 BpeMs t=10 ¢ mocne Hauaga IeHCTBUS CHIIBI, €CHM paAnycC I IKKUBA paBeH 12 cM.
Cunoii TpeHust npeHeOpeyb.

1.34. Ha o06ox maxoBuka muamerpom D=60 cM HamMoOTaH IIHYp, K KOHILy KOTOPOTO
IpUBs3aH rpy3 Maccor m=2 kr. Onpenenutb MOMEHT UHEPIUHN J MaXOBHKa, €CJIU OH, Bpalllasch
PaBHOYCKOPEHHO IO/ ACWCTBUEM CHIIBI TSKECTU TPy3a, 3a BpeMsa t = 3 ¢ mpuobpen yriioByro
CKOPOCTh =9 paj/c.

1.34. Hutb c npuBsS3aHHBIMU K €€ KOHIIaM rpy3amu MmaccaMu m1=50 r u My= 60 T nepekuHyra
yepe3 0yiok nuamerpom D=4 cm. OnpenenuTs MOMEHT MHepIuu J 0J0Ka, €cliv Mo JIelCTBHEM
CHJIBI TSDKECTH TPY30B OH TIONYy4YWJ YIJIOBOE€ YCKOpeHue &=1,5 pag/c’. Tpenuem u
MPOCKAJIb3BIBAHIEM HUTHU 10 OJIOKY TpeHeOpeyb.

1.35. CrepxeHb BpallaeTcsi BOKPYT OCH, HPOXOJSIICH dYepe3 ero cepeiuHy, COrjacHO
ypaBHEHHUIO @ = At + Bt e 4 =2 pan/c, B=10,2 paﬂ/c3. Ornpenenuts Bpalamnmii MOMEHT M,
JENCTBYIOIMI Ha CTEP)KEHB Yepe3 BpeMs t=2c mocie Hadana BpallleHus, €CIIM MOMEHT UHEPLUU
crepxkus J=0,048 xr- M.

1.36. Ilo ropu30HTAIBHOM MIIOCKOCTH KaTUTCS AUCK cO ckopocThio V =8 m/c. OnpenenuTsb
KOA(Q(UIMEHT CONPOTHUBIIEHUS, €CIM JUCK, OyIydu TMpeaoCTaBICHHBIM caMoMy ceOe,
OCTaHOBWJICS, TPOUIS MyTh S=18 M.

1.37. Ompenenuts MOMEHT CWJIBI M, KOTOPBI HEOOXOIUMO TPHIOKUTH K OJIOKY,
BpaIIaloeMycs ¢ 4acTotoil N =12 ¢, 4ToGbI OH OCTAHOBHICA B TeueHHe BpeMeHH At=8 c.
Huamerp 6s10ka D=30 cm. Maccy 6510ka m=6 KI' CUUTaTh PABHOMEPHO pAaclpeiesNeHHOW Io
obony.

1.38. bnok, umerommii Gopmy mucka maccoir m=0,4 Kr, BpamaeTcs MOJa JIEHCTBUEM CHIIBI
HaTSHDKEHHSI HUTH, K KOHLIAM KOTOpPOM MOABEIIEHBI Ipy3bl Maccamu m1 = 0,3 xr u mp = 0,7 kr.
Onpenenutb cuiibl HATsDKEHUS 71 U T2 HUTH 110 00€ CTOPOHBI OJI0Ka.

1.39. K kpato crona npukpermeH 010k. Yepes 6510k mepeKkuHyTa HeBecoMasi U HepacTsKuMast
HUTh, K KOHIIaM KOTOPOM IMpUKpeIIeHbl rpy3bl. OJUH Ipy3 IABHKETCS M0 MOBEPXHOCTH CTOJIA, a
JpYyro# - BIOIb BepTUKanu BHH3. Onpenenuts kodppuuueHt f TpeHus Mex 1y NOBEpXHOCTIMHU
rpy3a M CTOJla, €CJIM Macchl KaXKIOro Ipy3a U Macca OJIoKa OJIMHAKOBBI U TPY3bl JBHXKYTCS C
yYCKOpeHueM a=>5,6 m/c?, IIpockanb3bpIBaHHEM HUTH 110 OJOKY M CHJION TpeHHMs, JeHCTBYIOLIEH Ha
010K, MpeHeOpeyb.

1.40. K xoHIam Jerkoil M HepacTsLKUMOW HUTH, NEPEeKMHYTOM depe3 OJIOK, IMOJIBEHICHBI
rpy3bl MmaccaMu My = 0,2 xr 1 My=0,3 kr. Bo CKOJBKO pa3 OTINYAKOTCSA CUJIbI, JEHCTBYIOIIME Ha
HUTb 110 00€ CTOPOHBI OT OJI0Ka, eciiu Macca 610ka m=0,4 Kr, a ero och JIBUXKETCS BEPTUKAIBHO
BBEPX C YCKOpEHHEM a=2 M/c??  Cumamu TPEHHMs] U MPOCKAIb3bIBAHUS HUTH IO OJOKY
npeHedpeyb.

1.41. Onpenenuth HampsHkeHHOCTh G TpaBUTANMOHHOTO TOJs Ha Bhicore h=1000 kM Hax
MOBEPXHOCTHIO 3emiu. CUuTaTh U3BECTHBIMH YCKOPEHHE  CBOOOIHOTO MAJICHUS Y TIOBEPXHOCTH
3emun u ee paauyc R.

1.42. Kakas pabora A OyneTr coBepiieHa CHJIaMH TPABUTAIIMOHHOTO MOJS NPU MaJCHUU Ha



3emitro Tea maccoit m=2 xr: 1) ¢ BeicoThl h=1000 kM; 2) U3 6ECKOHEYHOCTH?

1.43. V3 0ecKOHEYHOCTHM Ha IOBEPXHOCTh 3E€MJIM TaJaeT METeopuT maccor m=30 Kr.
Onpenenuth padoTy A, KOTOpas MpU 3TOM OYAET COBEpIICHA CHJIAMU TPABUTAIIMOHHOTO TOJIS
3emuu. YckopeHue CBOOOJHOrO majeHusi § y MOBEPXHOCTH 3emud M ee paauyc R cuurarth
U3BECTHBIMH.

1.44. C noBepxHOCTH 3eMJIM BEPTHKAJIBLHO BBEPX MYIIIEHA paKkeTa CO CKOPOCThIO V=5 KMm/C.
Ha xakyro BBICOTY OHA IOJJHUMETCS?

1.45. Tlo xpyroBoii opOuTe BOKpyr 3eMiu oOpamiaeTcss COyTHHK ¢ nepuoaoM =90 MuH.
OnpenenuTs BBICOTY CIYTHUKA. Y CKOPEHHE CBOOOIHOTO Ma/eHus § y MOBEPXHOCTH 3eMIIH H ee
paauyc R cuntaTh N3BECTHBIMH.

1.46. Ha kakoM pacCTOSIHUH OT LEHTpa 3eMJIM HaXOAUTCS TOYKa, B KOTOPOW HAIPSHXKEHHOCTD
CYMMapHOTO IpaBUTalIMOHHOTO 10J1st 3emiu U JIyHsl paBHa Hymt0? [IpunsTh, 4TO Macca 3eMiu B
81 pa3 Goubiie Macchl JIyHBI M 4TO pacCcTOsSIHUE OT HEeHTpa 3emutn 110 nentpa Jlynsl paBHo 60 pa-
auycam 3eMIIu.

1.47. CunytHuk oOpamiaercs BOKPYr 3eMiId 1O KPYyroBoil opOute Ha BbicoTe h=520 KM.
Onpenenuts nepuoji oOpalleHus CIyTHUKA. Y CKOPEHHE CBOOOJHOrO MajieHus § y MOBEPXHOCTU
3eMin 1 ee paguyc R cuuTaTth H3BECTHBIMH.

1.48. Onpenenuth JTUHEHHYIO U YTTIOBYIO CKOPOCTH CHYTHUKA 3eMIIM, 0OpaIIaromierocs mno
Kpyrosoit opoure Ha Bhicore h=1000 kM. YcKOpeHHE CBOOOMHOTO MaJACHUS J Y MOBEPXHOCTH
3emiu U ee paauyc R cuutaTh U3BECTHBIMHU.

1.49. KakoBa macca 3emud, eciii HM3BECTHO, 4rto JlyHa B TedeHwe roma comepmaer 13
oOpartieHuii BOKpYr 3emii U paccrosiuue ot 3emiu 110 Jlynsl paBro 3,84 108 m?

1.50. Bo ckombko pa3 cpenHsis IUIOTHOCTh 3€MHOTO BEIIECTBA OTJIMYACTCS OT CpeIHEH
WI0THOCTU JyHHOro? Ilpunsate, yto paguyc R, 3emuu B 390 pa3 Gombiue paguyca R, JIyHbl u
Bec Tena Ha JIyHe B 6 pa3 MeHblIe Beca Tena Ha 3eMJle.

151 Bona, koTopyro mpokaunBaroT yepe3 IIQAKUI IIJIaHT, BBIPHIBACTCS U3 HETO uepes
HAaKOHEYHUK, WMEIOIINI TMornepeyHoe cedeHue 35 oM. Crtpys HampaiieHa non yriiom 30° k
TOPU30HTY U MOJHUMaeTcs Ha BbIcOTy H=4,8 M Haja BbIXOAHBIM oTBepcTHeM. [lonarommii nuiaHr
Hacoca MOTrpy»KeH B OOJIBIION pe3epByap, YPOBEHb BOJBI B KOTOpoM Ha h=2.4 M HMXe ypOBHS
OTBEepCcTUS B HakoHeuHuke. Ompenenutb, Kakyl0 MOIIHOCTb MOTpeONsieT OT CeTu
AJIEKTPOJIBUTATENh, TPUBOASIINNA B ACHCTBUE UCIIONB3YeMBIN Hacoc, eciu oot KITJ[ Hacoca ¢
anekTpoasuraresneM n=60%.

1.52. Ctpys BoAwl amamMeTpoM 2 cM, ABIDKYyIIascs co ckopoctbto 10 wm/c, ynmapsiercs o
HEMOJABIKHYIO TUIOCKOCTb, TOCTAaBJIECHHYIO MEpPHEeHIUKYISIpHO K cTpye. Omnpenenuts cuiy
JABJICHUS CTPYU Ha IUIOCKOCTb, CUMTAsI, YTO IMOCJIE yAapa O IJIOCKOCTh CKOPOCTb YacCTHI] BOJIbI
paBHa HYJIO.

1.53. KyOWk u3 OJHOPOJHOTO MaTepHana, HAXOASIIUICS B IKHUIKOCTH, BCIUIBIBACT C
MOCTOSIHHOM cKOpocThio. [ImoTHoCTh kuakoctu B 3,5 pa3za Oojbllle IUIOTHOCTH MaTepuana
KyOuka. OmnpenenuThb, BO CKOJIBKO pa3 CHJIa TPEHWs, NEHCTBYIOIIAs HA BCIUIBIBAIONINN KYyOUWK,
OosblIe Beca 3TOro Kyouka.

1.54. B cocyn HenpepbIBHO JILETCSI CTPYsI BOJbI U3 KpaHa BOAOINpPOBOAa. 3a lc HamuBaeTcs
0,3 n Boxel. KakoB momkeH OBITh AMaMETp OTBEPCTUS B JHE COCy/Aa, 4TOOBI BOJAa B HEM
JeprKajiach Ha IIOCTOSTHHOM ypoBHe, paBHOM 10,5 cm?

1.56. [lwmmuap nHacoca umeer auamerp 20 cM. B HeM jaBWXKeTCcS MOpIIEHb CO
CKOpOCTBhIO 1 M/C, BBITAJIKMBAIOIIMIA BOJYy dYepe3 OTBepcTHe auamerpoMm 2 cMm. Omnpenenuthb
CKOpOCTh BBITEKAaHUS BOJIbI M JJaBJIEHUE BOJIBI B LIMJIMHPE HAacOCa.

1.56. Teno, maymast B BoJie M3 COCTOSIHHS TIOKOSI, MPONUIO MyTh S 3a Bpems t Omnpenenutsb
IUIOTHOCTb TeJla, CUUTAasi CUITy COIPOTHUBIICHHS BOJBI IIOCTOSHHON M MEHBIIIEH JeficTByroIel Ha
TEJIO0 CHJIBI TSKECTH B N pas.

1.57. I'magkuii pe3MHOBBIA MIHYp, JUIMHA KoToporo { M Ko3(duuueHt ympyrocta K,
MOJBEIIECH OJTHUM KOHIIOM K Touke O. Ha apyrom konne umeercst ynop B. M3 Touku O HaunHaeT
cBoOogHO maxate Mypra A maccoir m (puc. 2). IlpeneOperas maccoil ImHypa M ymopa,



OINPEAEINTh MAaKCUMAJIbHOE PACTSKEHHUE LIHYPA.

1.58. Onpenenuth CKOPOCTh BbLIETA IIApUKa Maccoi 15 I U3 MpYyXKUHHOIO IHUCTOJIETa, €CIIU
npyxuHa OblIa cxkata Ha Al= 6 cM u ee xecTkocTb k= 180 H/m.

1.59. Bepxuuii KOHEIl TPOBOJIOKH JUTHHOM {, 3aKpeIIeH, a K HKHEMY TOJIBEIICH IPy3 Maccoi
M, oA IeHCTBUEM KOTOPOTO IIPOBOJIOKA YAJIMHAETCS Ha BenuuuHy AL. Onpenenuts U3MEHEHHE
NOTEHIMAJIbHON HEPrHH IPOBOJIOKH U Ipy3a.

1.60. BepxHuii KOHEIl METAUTMYECKOTO CTEPXKHs 3aKpervieH. K HIbkHeMy IpuiIokKeHa mapa
CHJI, MOMEHT KOTOPOM paBeH 10%H'm. Vrox 3aKpy4yMBaHMs cTepxkHa S5°. Onpenenutb
MOCTOSIHHYIO KPYUYEHHSI ¥ TIOTEHIIMATBHYIO SHEPTHIO 1e()OPMUPOBAHHOTO CTEPIKHSL.

1.61. OmpenenuTh CPEAHIOID KHHETUUYECKYIO SHEPrHIO BpAILATEIbHOTO BHXKEHUS OIHOM
MOJIEKYJIbI JIByXaTOMHOI'O Ta3a, €CJIM CyMMapHasi KHHETH4YecKas BSHEpruss MOJIEKYJI OIHOIO
KHJIOMOJIS 3TOr0 raza paBHa 6,02 MJIx.

1.62. CkonbKO MOJEKYT BOAOPOAA HAXOIUTCS B COCYNIE BMECTUMOCTBIO 2 JI, €CIIM CPeIHSs
KBaJ[paTHYHAasi CKOPOCTh JIBHkKeHuUs: Mosiekyn 500 m/c, a JaBieHne Ha CTEHKU Cocyaa 10° ITa?

1.63. HaiiTu cpenHIOI KHHETHYECKYIO SHEPTHIO BPAIIATEFHOTO JBIKEHHS BCEX MOJIEKYI,
coaepxamuxcs B 0,25 r Bogopoa npu temneparype 13 °C.

1.64. JlaBnenne wneanpHOro rasa 2 mlla, KOHIIEHTparwisi MOJEKYIT 210" oM™, Onpenenutsb
CPEHIOI0 KHHETHYECKYI0 SHEpPIuI0 IOCTYNATebHOTO JBH)KEHHMS OJHOM MOJIEKYJIbl H
TEMIIEpaTypy rasa.

1.65. Onpenenuth cpenHHE 3HAYEHHs IOJHOM KHHETUYECKOM SHEPrHMH OJHOW MOJIEKYIIBI
HEOHa, KUCJIOpOa U BOJISIHOTO Tapa npu temmneparype 600 K.

1.66.Cpensisi KuHeTHUECKast SHEPTUsl TIOCTYNATENIHHOTO ABMKEHSI MOJIEKYIT ra3a paBHa 5 ¢ 10 2 JIx.
Konmenrparwist Mosekys 3 10® v, OnpenenuTs JaBieHNE raza.

1.67. B cocyne BmectumocThio 200 cM® HAXOIMTCS a3 npu Temueparype 47 °C. 13-3a yreuku rasza
U3 KOJIOBI IPOCOYMIIOCH 10 MoJiekys1. Hackonbko CHU3MIIOCH JTaBlieHHe ra3a B cocye?

1.68. Ckonpko MOJEKyN raza HaxOAUTCS B COCy/l€ BMECTHMOCTBIO 1,5 71 IpH HOpPMaJbHBIX
YCIIOBUSAX?

1.69. Onpenenuth KOHIEHTpPALMIO MOJIEKYN HjaeaJbHOro rasza mnpu temmeparype 450 K u
nmaBineHun 1,5 MIla.

1.70.0npenenuts TemIiepaTypy HICaIbHOTO Ta3a, €CIU CPeAHSAs KUHETHYecKas >HEeprHs
MOCTYIATENILHOTO ABMKEHUS ero Mojekyna 3,2 x 10 9 k.

1.71. B cocyne Bmectumocthio 10 1 Haxoxures 2 1 kuciopoaa. OnpenenuTs CpeaHIon JUTMHY
CBOOOJIHOTO TIpo0era MOJIEKYJ.

1.72. Omnpenemits CpeiHIO JUIMHY CBOOOJHOrO MpoOera MOJEKYN a30Ta, €CIM IUIOTHOCTb
paspexxenHoro raza 0,9 ¢ 107 /.

1.73. TIpu kakoM JaBlIE€HHH CpeHsA JUIMHA CBOOOTHOro Mmpolera MOJEKyNl KMCIOpOAa paBHA
1,25 m, eciu Temnieparypa raza 50 °C?

1.75. Bbruucnuth CpeHIo JIHMHY CBOOOTHOTO MpoOera MoKyl BO3/lyXa MpH JaBICHUN
1+10°Mau temriepatype 10 °C.

1.75. Tlo ycnoButo npeAblIyIlen 3aa4u BIYUCIUTD Koddduiment muddy3un Bo3ayxa.

1.76. Bo ckompko paz kodhduimeHT audpQy3ur MOJIEKyT BOgopoaa Oojblne KodpQHImeHTa
b dy3un Monekyn azora? Temmneparypa U 1aBjeHUE ra30B OJIMHAKOBBIE.

1.77. Cxonbko coymapeHHl B CEKyHAY B CpPEIHEM HCIBITHIBAIOT MOJEKYJbl a30Ta,
HaXOJALIMECs TP HOPMAJIbHBIX YCIOBUAX?

1.78. Onpenenuth K03(HUIMEHT BHYTPEHHETO TPEHHUS YIIIEKHCIIOro Ta3a mpu temmnepatype 300
K.

1.79. Cocyn BmMecTMOCTRIO 10 7T cOmepskUT BOIOPOT Maccoit 4 1. OnpeeuTh CpeiHee YHUCiIo
COyZapeHUl MOJIEKYJI B CEKYHY.

1.80. Koo dummeHT BHYTPEHHETO TPEHHsT KHCIOpOa IPH HOPMAIbHBIX ycimoBusix 1,91 ¢ 10 4
kr/(mec). KakoBa cpequsis [ynHa cBOOOIHOT0 Ipodera MoKy KUCIOPOAa PU ATUX YCIOBHIX?

1.81. Tlpm kakom mpoleccCe BBITOAHEE OCYIICCTBIIATh PACHIMPEHUE YIJIEKHCIOro Tasa:
aIabaTHOM MJIM M30TEPMHUUYECKOM, ecii 00beM yBenuumBaercs B 2 pa3a? HauanbHas Temmeparypa



B 000UX CIy4asx OAMHAKOBA.

1.83. Haiitu paboTy u u3MeHEeHHEe BHYTPEHHEW HEPTUU MPH aaradaTHOM paciiupeHuu 1
KT BO3/1yXa, ecii ero oobseM yBenuuwics B 10 pa3. Hauansnast Temnepatypa 15 °C.

1.83. OnpenenuTh KOJWYECTBO TEIUIOTHI, coodIeHHoe 20 T a30Ta, eclii OH ObLI HarpeT OT
27 mo 177 °C. Kakyro paboTy mpu 3TOM COBEPIIMT Ta3 W KaK M3MEHHUTCS €ro BHYTPEHHSS
SHeprus?

1.84. Bo ckonbko pa3 yBenuuurcst 00beM 1 MoJIst BOJOpoa IPH N30TEPMUYECKOM PACIIUPEHUH
nipu Temriepatype 27 °C, eci pu 5ToM ObL1a 3aTpadeHa TerioTa, paBHas 4 kJx.

1.85. Bomopox, 3aHMMAiOmui 06beM 5 11 M Haxomdmmics mox aaenenmem 10° Ila,
anuabatHO cxkar 1o oovema 1 . Haiit paGoTy cxaTus UM M3MEHEHHWE BHYTPEHHEW SHEpTruu
BOJIOpOAA.

1.86. I'a3, 3anumaromnmii 06vem 20 11 o nasienueM 1 Mlla, 6pu1 m306apHo Harpet oT 323 10
473 K. Haiitu paboTy pacuimpeHus rasa.

1.87. Ilpu narpeBanuu 1 kmomns asora Obuto mepemano 1000 Ix Termnotsl. OmnpeneiauThb
paboTy pacmmpeHus Ipyu MOCTOSHHOM JIaBJICHHU.

1.88. Onpenemuth, Kakoe KOJIMYECTBO TEIUIOTHI HEOOXOAMMO COOOIIUTH YIIEKUCIOMY Ta3y
maccorr 220 T, uroOsl Harpeth ero Ha 20 K: a) mpu mocrosHHOM 00BeMe; 0) MpH MOCTOSHHOM
JABJICHUU.

1.89. Kakoe KOIMYECTBO TEIUIOTHI HY)KHO COOOMIUTH | KMOJIO KHCIOpOJa, YTOOBI OH
cosepurm padoty B 1000 JIxx: a) mpu n3oTepMudeckoM mpotecce; 0) mpu nzodapuom?

1.90. Azor wmaccoit 2 kr, HaxomAmmiics mpu Temmeparype 288 K, cxumaror: a)
n30TepMUYEcKy; 0) anuadaTHo, yBennuuBas nasineHue B 10 pas. Onpenenuts paboTy, 3aTpayeHHYIO
Ha C)KaTue rasza, B 000MX CiIydasx.

1.91. Jlen maccoii 100 r, Haxomsmmiics npu Temneparype -30 °C, mpeBpaiaercs B map.
OnpenenuTs N3MEHEHHE YHTPOITUH IIPH ITOM.

1.92. XKene3o maccoii 1 kr npu Temneparype 100 °C HaXxoquTCs B TEIJIOBOM KOHTAaKTe C TAKUM
ke KyckoM skene3a mpu 0 °C. Yemy OynmeT paBHO H3MEHEHHE HSHTPONMUU TIPU JOCTHKEHUH
paBHOBecHOM Temneparypbl 50 °C? Cuurarh, 4TO MOJSpHas TEIJIOEMKOCTh Xkelle3a paBHa 25,14
JIx/K.

1.93. Bopopoa maccoit 10 r u3006apHO paciupsiercs, Ipyd 3TOM 00beM €ro YBEIMYHUBAETCS B 2
pasa. Onpeaenuts N3MEHEHHE SHTPOITUH BOJIOPO/Ia ITPU 3TOM IIPOILIECCe.

1.94. OnpenenuTh M3MEHEHUE SHTPONMHU, MPOMUCXOSAIIEE NMPU CMEUIMBAHUU S5 KI' BOJHI,
Haxojsieiics mpu temmeparype 280 K u 8 xr Bonbl, Haxoasmekcs mpu temneparype 350 K.

1.96. O6bem remnusi, Macca KOTOPOTO COCTABIISIET 2 KI', YBEIMUMIICS B 5 pa3: a) H30TEPMUUYECKHU;
0) anuabaTtHo. KakoBo u3MeHeHe SHTPONHHU B ATUX CITydasx?

1.96. OmpenenuTh H3MEHEHHE OSHTPONUM 1 MOJS MICAIBHOIO ra3a IMpH H30XOPHOM,
M300apHOM U N30TEPMUYECKOM IpOIIeccax.

1.97. OnpenenuTs U3MEHEHHE SHTPOIUU 4 KT CBUHIIA ITPH OXJ1axaeHuu ero ot 327 1o 0 °C.

1.98. Haiitm wm3meHeHwe sHTpornuu Tpu HarpeBanuu 1 kxr Boael or 0 mo 100 °C wm
MOCJIETYIOIEM IIPEBPAIEHUH €€ B Iap MpH TOi e TemIeparype.

1.99. Kak u3MeHUTCS SHTPOITHSI TTPU U30TepMUIecKoM pactmpenun 0,1 Kr Kuciopona, eciii npu
3TOM 00BEM ero u3MeHuTcs ot 2,5 mo 10 1?

1.100. Onpenenmuth M3MEHEHUE SHTPOITMH TpH n300apHOM HarpeBanuu 0,1 kr azora ot 17 mo
100 °C.

1.101. JIBa 3apsjia HaXoOJATCS B KEPOCHHE Ha PacCTOSHUM | cM Apyr OT apyra H
B3aMMOJIEHCTBYIOT ¢ cuiioil 2,7 H. Bennunna omHoro 3apsiia B Tpu pasza Oolibliie, 4eM Ipyroro.
Onpenenuth BEIUYUHY KaKIOTO0 3apsa.

1.102. [Ia ToueuHBIX 3apsiaa, HaXoasCh B Boje (€1 = 81) Ha paccrosHuu { Apyr OT Apyra,
B3aMMOJIEMCTBYIOT ¢ HEKOTOpo# cuiioi F. Bo ckonbko pa3 HEOOXOAMMO YMEHBIIMTh PACcCTOSIHHUE
MEX1y HUMH, 4TOOBI OHH B3aMMOJICHCTBOBAIH € TAKOM K€ CHIION B BO3ayxe?

1.103. /Iga mrapuka OJMHAKOBOTO OOBeMa, oOiamaromme maccou 6 - 10% r KayKIIbIH,
MO/IBEIICHBI Ha MICIKOBBIX HUTSX JUTMHON 0,4 M Tak, 4TO MX IMOBEPXHOCTH CONPHKACAIOTCS. YTOI, Ha



KOTOPBIA Pa3oLUTICh HUTH TPU COOOIIEHHM INApUKaM OJMHAKOBBIX 3apsaoB, paBeH 60°. Haiitu
BEJIMUMHY 3aPSAI0B U CHITY 3JIEKTPOCTATUYECKOTO OTTAIKHBAHUSI.

1.104. B yriax npu OCHOBaHUM PaBHOOEIPEHHOTO TPEYrojbHUKA ¢ OOKOBOI CTOPOHOH 8 cMm
pacnosiokeHbl 3apsaasl Q1 u Qo OnpenenuTs cuily, ACHCTBYIONIYIO Ha 3apsia BeawmunHou 1 HK,
MIOMEUICHHBIA B BEPIIMHE TPeyrojbHUKa. Yroi npu BepimuHe 120°. PaccmoTpets ciyyaii: a) Qq =
Q2 =2 uKi; 6) Q1 =-Q2 =2 uKu.

1.105. JIBa paBHBIX OTpUIATENbHBIX 3apsfa mo 9 HKI kaxaplii HaXoAsATCS B BOAE Ha
pacctosHuM 8 cM Apyr oT Apyra. OnpenenuTbh HanpsHKeHHOCTh M MOTEHIMANl TOJis B TOUKe,
pPacMoJIOKEHHOM Ha PACCTOSHUU 5 CM OT 3apsioB.

1.106. /IBe OecKOHEUHO JJIMHHBIE PABHOMEPHO 3apsDKCHHBIC HUTH C JIMHEHHOW TIOTHOCTHIO
3apsizoB 6 - 10™ Ki/M pacrionoxersl Ha paccTosiim 0,2 M Apyr oT apyra. HaifTi HampssKeHHOCTD
ANEKTPUYECKOTrO MOJIsA, CO3AAHHOTO B TOUKE, yaaieHHOU Ha 0,2 M OT KaXJ0i HUTH.

1.107. /e mapamienbHble METAJUTMICCKUE TUIACTUHBI, PACIIONIOKECHHBIC B TUAJICKTPHKE (€ =
2,2), 06maaaroT MOBEPXHOCTHOM IIOTHOCTBIO 3apsiia 3 u 2 MeK/M, Onpenenute HaNpsSKEHHOCTh U
MHIYKIHIO 3JEKTPUUECKOro MOJs MEXAY IUIaCTUHAMU M 3a IpeAeiaMu MPOCTPAaHCTBA MEXAY
HUMU.

1.108. B BepmmHax kBampata co croponoit 0,1 M momemens! 3apsasl o 0,1 HKII KaxbIid.
OnpenenuTh HANPsKEHHOCTh W MOTEHIMAN MMOJIsl B IIEHTPE KBaJapara, €ClIu OJIWH W3 3aps/ioB
OTJIMYAETCS 110 3HAKy OT OCTAJIbHbIX.

1.109. IIpocTpaHCTBO MEXIy ABYMS HapajlIeNbHBIMU OECKOHEYHBIMH IIOCKOCTSMH C
MIOBEPXHOCTHOM IUIOTHOCTBIO 3apsioB +5:10 B K u -9 - 10° KM 3amonHeHo cTexioM.
Onpenenuts HAMPSHKEHHOCTD MOJIS: a) MEXKITy TUIOCKOCTSIMH; 0) BHE IITOCKOCTEH.

1.110. 3apsaet no 1 HKI Kakaplil TOMEIEHbI B BEPIIMHAX PAaBHOCTOPOHHETO TPEYTOJIBHUKA
co ctoponoii 0,2 M. PaBHoelicTByIOIIas CUll, IEHCTBYIOIIMX HA YETBEPTHIN 3aps], IOMEIICHHBIN B
cepeMHe OHOM M3 CTOPOH TpeyrojbHuKa, paBHa 0,6 MkH. Onpenenuts BeIMUMHY 3TOTO 3apsia,
HAIpPsDKEHHOCTh M TOTEHIIUA M0JIS B TOUKE €r0 PacIlONIOKEHHUS.

1.111. Toueunsie 3apsaapl Q1 = 20 mxKu, Q,=-10 MxKu HaxoasTcs Ha pacctostaun d = 5 cm
Ipyr ot apyra. OnpenenuTh HaMpsHKEHHOCTH MOJS B TOUKE, YJAJICHHON Ha 1 = 3 OT MepBOTo U
Ha T2 = 4 cM OoT BTOporo 3apsaa. Onpenenuts Takxke cuiny F, neficTBYIOIIyI0 B 3TOH TOYKE Ha
touyeunblit 3apsa Q=I MxKor.

1.112. Tpu onuHaKOBBIX TOo4YeuHBIX 3apsaa Qi = Q, =Qz = 2 uKir HaxoAsATCs B BepIIMHAX
PaBHOCTOPOHHETO TPEeyroybHUKa co cTropoHaMu a=10cm. Onpenenuts MOAYJb U HalpaBlIeHUE
cuitel F, neficTByromiel Ha OIMH U3 3apsI0B CO CTOPOHBI ABYX IPYTHUX.

1.113. JIea monOXHUTEIBHBIX TOYCUHBIX 3apsaa Q u 9Q 3akperuieHbl Ha paccTosHHU =
100 cm apyr ot apyra. OnpenenuTh, B KaKOM TOYKE HA MPSMOM, MPOXOSIIEH dYepe3 3apsiibl,
cleyeT MOMECTUTh TPETUW 3apsi Tak, YTOObl OH HAXOJWJICS B PaBHOBECHH. YKa3aTh, KaKOW
3HaK JOJDKEH UMETh 3TOT 3apsj AJi1 TOro, 4roObl paBHOBECHE OBLJIO YCTONYMBBIM, €CIIU
nepeMeleH s 3aps10B BO3MOXKHBI TOJIBKO BJOJb MPSIMOM, MPOXOASAIIEH depe3 3aKperuieHHbIe
3apsapl.

1.114. JIa OQuMHAKOBO 3apsOHKEHHBIX IIApUKa IOABEIICHH B OJHONH TOYKE HA HHUTAX
OAMHAKOBOM JUHBL. [Ipyn 3TOM HUTHM pazonumchk Ha yroua o. lllapuku morpyxarT B Macio.
KakoBa mioTHOCTB p Maciia, eciii YroJl pacXoXAeHUsI HUTEH MpHU MOTPYKEHUH B MAcll0 OCTAETCs
Hen3MeHHbIM? [IMOTHOCTE MaTepualla MAapuKOB Po== 1,5-10° xr/m’, JTUDJIEKTpUYECKas
MIPOHUIIAEMOCTh Macia € = 2,2.

1.115. Yerbipe omamuaakoBbIX 3apsaa  Q1=Q,=Q3=Qs =40 xHn 3akperieHbl B BEpIIMHAX
KBagpata co ctopoHoi a=10cm. Haiitu cuiy F, nedcTBYIOIIYI0 Ha OJMH U3 3TUX 3apsJiOB CO
CTOPOHBI TPEX OCTaJIbHBIX.

1.116. Toueunsie 3apsasl Q=30 MxKi u Q= -20 mxKn HaxonsaTcst Ha pacctosaun d=20cm
Ipyr ot apyra. OnpenenuTs HampsHDKEHHOCTh dJieKTpudeckoro nossg E B Touke, ynaneHHON OT
nepBoro 3apsiaa Ha paccrosiHue 1= 30 CM, a oT BTOpOro - Ha Iz = 15 cm.

1.117. B BepmmHax MpaBHJIBHOTO TPEYTOJbHHUKA CO CTOPOHON a=10cM HaXOAATCS 3apsiibl
Q1=10mkK1, Q2 =20 MxKn u Q3 = 30 mxKi. Onpenenuts cuny F, geiictByronryro Ha 3apsg Qq



CO CTOPOHBI ABYX JIPYTUX 3aps/10B.

1.118. B BepmmHax KBaapara HaxOASATCs OJWHAKOBBIC 3apsiabl Q1 = Qo= Q,= Q4=8-10 10
Kn. Kakoif orpunatensHblii 3apsin Q Hy)KHO NMOMECTHTh B IEHTpE KBajapaTa, yTOOBl CHIa
B3aMMHOIO OTTAJIKMBAaHUS IOJIOKUTENIBHBIX 3aps/IoB ObLIa ypaBHOBEIIEHA CHJION MPUTSKEHUS
OTPHULIATENILHOTO 3apsiia’?

1.119. Ha paccrosaun d = 20 cM HaxoaaTcs aBa TodedHbIX 3apsga: Qp = -50 K u
Q=100 uKn. Onpenenuts cuny F, neiictByromyto Ha 3apsn Q; =-10 uKun, ynanennsiii or. o6onx
3aps/I0B HA OJJHHAKOBOE PacCTOsIHUE, paBHOE d.

1.120. Paccrosinue d mexay nBymsi ToueunbiMu 3apsigamu Q1 = 2 vHKn, u Q; = 4 uK,
paBHO 60 cMm. OnpenenuTb TOUKY, B KOTOPYIO HYKHO IOMECTUTh TpeTui 3apsan Qs Tak, 4ToObI
cucTeMa 3aps/IoB Haxoausach B paBHOBecuu. Ompenenuts 3apsa Qs u ero 3Hak. YcroilunBoe
WM HEYCTOMYMBOE OyAeT paBHOBECHE?

1.121. Msumeka maccoit 8 -10% xr YIIEPKUBACTCSI B PAaBHOBECHMH MEXKIY TOPU30HTAILHO
PACMONIOKEHHBIMA OOKJIJIKAMH TUIOCKOTO BO3JYIIHOIO KOHJAEHcaTopa. Pa3sHOCTh MOTEHIHANIOB
Mexay obkiankamu 49 B, a paccrosHue Mexny HuMu 1 cM. OrpenenuTs, BO CKOJIBKO pa3 3apsi
IBUIMHKY OOJIbILIE 3JIEMEHTAPHOTO 3aps/a.

1.122. 3apsn, passbiii 1 HKN, mepeHocuTcs B BO3AyXe W3 TOYKH, HAXOJSIICHCS Ha
paccrosstHud 1 M OT OECKOHEYHO JUIMHHOM, pPaBHOMEPHO 3apsHDKEHHOM HHUTH, B TOUKY,
HaxoJ1ytocs Ha pacctostHuu 10 M ot Hee. OnpenenuTs padoTy, COBEpLIAEMYIO IPOTHUB CHJI TIOJI,
€CJIM JIMHEIHas MJI0THOCTH 3apsaa HUTH paBHa 1 MkKi/m.

1.123. 3apsn paBueii 1 HKn Haxomurces Ha paccrosiaud 0,2 M OT OECKOHEYHO JTTMHHOMN
paBHOMepHO 3apsbkeHHOM Hutu. [lon neifctBueM mosii HUTH 3apsan nepemeuniaerca Ha 0,1 M.
OrnpenenuTtsb JMHEHHYIO IIOTHOCTD 3apsifa HUTH, eciii padoTta cui noJist paBHa 0,1 MxJx.

1.124. 3apsin, pasubiii 1 HKI, nepeHocuTcs u3 6€CKOHEYHOCTH B TOYKY, HAXOJIIYIOCS Ha
paccrosiHuU | cM OT MOBEPXHOCTH 3apsHKEHHOTO 11apa paanycoM 9 cm. [loBepXHOCTHAs MJIOTHOCTh
TMIOJIOKUTEIBHOTO 3apsiia paBHa 1+10 “* K, OnpenenuTs CoBEpIIAEMYIO IPU 3TOM PadoTYy.

1.125. Kakyro paboTy HaJI0 COBEpUINTH, 4TOOBI 3apsiabl, paBHeie 1 m 2 HKI, C
paccrosinug 0,5 M conusunuce 10 paccrosnus 0,1 m?

1.126. 3apsn -1 uKin nepemectmics B mone 3apsiaa +1,5 HKi u3 Touku ¢ motenimanom 100B B
Touky c noreHuuaroM 600 B. Onpenenuts paboTy CHI MOJS M PACCTOSHUE MEXKIY STHUMHU
TOYKaMH.

1.127. B none OecKOHEYHONW PABHOMEPHO 3apsHKEHHON IUIOCKOCTH C IOBEPXHOCTHOM
TJIOTHOCTRIO 3apsina 10 MKK/M? w3 TOYKH, Haxojsuieiics Ha paccrosauu 0,5 M OT Hee,
nepemeniaercs 3apsaa. OnpenenuTs ero BeJIUMYMHY, €CIU PH 3TOM coBepluaeTcs padoTa, paBHas
I mJIx.

1.128. 3apsia Ha KaXKIOM U3 JBYX HOCIEIOBATEIbHO COSTMHEHHBIX KOH/IEHCATOPOB EMKOCTBIO
18 u 10 Mx® pasen 0,09 uKn. Onpenenuts eMKOCTh OaTaper KOHACHCATOPOB M HAMPSIKEHUE Ha
3TOH OaTapee 1 Ha KaXKJAOM KOHJIEHCATOpe.

1.129. Beraucnuth eMKOCTh OaTapeu, COCTOSMICH 13 TpeX KOHJICHCATOPOB eMKOCThIO 1 MK®D
KaXbIH, IPU BCEX BO3ZMOXKHBIX CIyYasX UX COSAUHEHUS.

1.130. K omHOM W3 OOKITAMOK TUTOCKOTO KOHJACHCATOpa TMPHIIETaeT CTEKIITHHAS
IUIOCKOTIapalyieNbHas IiacThHa (g1=7) TonumHon 9 mm. [Tocne Toro kak KOHJAEHCATOP OTKIIOYMIIH
OT ucTouHWKa HampspkeHust 220 B u BBIHYIM CTEKISIHHYIO TUTACTHHY, MEXIY OOKIIaJKaMu
YCTAaHOBWJIACh pa3HOCTh MoTeHuuaaoB 976 B. Ompenenuts 3a30p MexJy OOKIaIKkaMH
KOHJIeHCaTopa.

1.131. IIeummaka maccoir M=200 Mkr, Hecymias Ha cebe 3apsan Q=40uKn, Bmerena B
AIIEKTPUYECKOE TI0JIe B HAampaBiICHUM CUJIOBBIX JHHHUM. [locnme mnpoxoxkaeHuss pa3sHOCTH
norenimaioB U==200B B mpummHKa nMena ckopocTb V=10 m/c. OmpenenuTb CKOpOCTh Vo
NBUTMHKY JI0 TOTO, KaK OHA BJIETeNa B MOJIE.

1.132. DnexTpoH, oOnanaBmuii kKuHEeTHUECKoM sHeprueit T=10 3B , Bieren B 01HOpPOIHOE
JIEKTPUUECKOE T10JI€ B HAIPaBJICHUH CHIIOBBIX JIMHUH noss. Kakoil ckopocThio Oyaer 061aaath
AJIEKTPOH, IPOHJSA B 3TOM MOJI€ pa3HOCTh noTeHuanos U=8 B?



1.133. Haittu ortHomenue ckopocreif momoB Cu'~ u K', mpomemmux oIuHAKOBYIO
Pa3HOCTb MMOTEHIIUATIOB.

1.134. Dnektpon c sHepruerr T=4003B (B OeCKOHEYHOCTH) IBMKETCS BAOJIb CHIOBOU
JUHUM 110 HAMpaBJICHUIO K IOBEPXHOCTH METAJIMYECKON 3apsDKeHHON cdeprl paanycom
R=10cm. Omnpenenuth MUHUMAaJIbHOE PACCTOSHHUE A, Ha KOTOPOE MPHUOIMU3UTCSA DIEKTPOH K
nmoBepXxHOCTH chepsl, eciu 3apsa ee Q=-10 K.

1.135. DnexTpoH, NpoUIs B MIOCKOM KOHASHCATOPE MYTh OT OJHOM IUIACTHHBI J0 JPYTOW,
npuoOpesn CKOpoCTh v=10° m/c. Paccrosiaue Mexay iactuHamu 0=8 mm. Haiitu: 1) pa3sHOCTB
noTeHIManoB U Mexly mIacTUHAMH; 2) TOBEPXHOCTHYIO TUIOTHOCTH 3apsijia G Ha IMJIACTUHAX.

1.136. IIpimuaka Maccoit m=5 Hr, Hecymas Ha cedbe N=1031eKkTpoHOB, MpoIIIa B BAKYyMe
ycKopsiouyto pazHocTh noreHiuuanoB U=1MB. KakoBa kunernueckas sHepruss T nbuinHKa?
Kakyto ckopocTs V npuoOpesna nbInHKa?

1.137. Kakoii MUHUMAIbHONU CKOPOCTBIO Vpin JOJDKEH 00JanaTh MPOTOH, YTOOBI OH MOT

JOCTUTHYThH TIOBEPXHOCTH 3apshKeHHOro A0 noteHnuana =400 B merannuyeckoro mapa (puc.
7)

puc.7

1.138. B onHOpOIHOE 3MIeKTpHUYEcKOe ToJie HanpshkeHHoCcThio E=220 B/M Biieraer (BoJib
CWJIOBOH JIMHWM) JJIGKTPOH CO CKOPOCTBIO Vo=2Mwm/c. Omnpenenutsb paccrosiaue {, KOTOpoe
HPOIIET 3JEKTPOH J0 TOUYKH, B KOTOPOIl €ro CKOpocTh Oy1eT paBHA MOJIOBUHE HAa4yalbHOI.

1.139. Dnextpudyeckoe TOJEe CO3MaHO OCCKOHEYHOW 3apsHKCHHOW MPSMOW JTUHHEH ¢
paBHOMEPHO pacmpeseneHHbIM 3apsiaoM (=10 uKi/m). Onpenenuts KUHETHYECKYIO SHEPTUIO T
5JIEKTPOHA B TOYKE 2, €Cli B To4Ke 1 ero xunernueckas sueprus T;=200 5B. Puc. 8.

' puc.8

1.140. DnexTpoH IABUKETCS BJIOJIb CHIIOBON JIMHUU OJHOPOJHOTO 3JIEKTpHUECcKOoro mnoss. B
HEKOTOpOoi Touke moist ¢ noreHuuaioMm ¢@1=100 B asnextpon umen ckopocts Vi=6Mw/c.
Onpenenuts NOTEHIMAT Q2 TOYKU TOJIA, T0MASI 10 KOTOPOH 3JIEKTPOH NOTEPSIET MOJIOBUHY CBOEH
CKOPOCTH.

1.141. B mMeqHOM MPOBOJHUKE CEUYCHUEM 6 MM? 1 JUTMHOM 5 M TeueT TOK. 3a 1 MUH B
npoBogHUKE BhiaenseTcs 18 Jl TermmoTel. OnpenenuTh HaNpsHKEHHOCTh MOJISI, TIIOTHOCTh M
CUJIy TOKA B IPOBOJHUKE.

1.142. BHyTpeHHEe CONMPOTUBICHHE akKymyistopa 2 Owm. Ilpu 3aMbIKaHWH €0 OJHUM
PE3UCTOPOM CHJIa TOKA paBHA 4 A, Mpu 3aMbIKaHUM JIPYTUM pe3ucTtopoM - 2 A. Bo BHemHei
1enu B 000uX cllydasix BblIeIseTcsl oquHaKoBas MoiHocTh. Onpeaenuts D/]C akkymynsTopa u
BHEIIHHNE CONPOTUBIICHHUS LIENEM.

1.143. 5/IC 6atapen pasHa 20 B. KoaddummeHT mone3Horo neiicTBus 6arapen cocTaBiseT
0,8 mpu cuie Toka 4 A. UeMy paBHO BHYTpEHHEE CONPOTUBIICHNE OaTapen?

1.144. Cuna Toka B pesuctope conpoTtuiaeHueM 10 Om 3a 4 ¢ nuHeliHo Bo3pacTaeT ot 0 10
8 A. OnpenenuTh KOJIMYECTBO TEIUIOTHI, BHIJCIUBIICICS B PE3UCTOPE 3a MepBbie 3 C.

1.145. Barapes cOoCTOMT W3 5 TOCIIEIOBATEIHLHO COCIWHEHHBIX JJIEMEHTOB. BHyTpeHHee



conpotusnenue u IJC kaxaoro 0,3 Om u 1,4 B coorBercTBeHHO. [Ipn Kakom Toke mosie3Has
MOIIIHOCTH OaTapeu paBHa & B1?

1.146. HanpspbkeHre Ha KOHIIAX MPOBOJHUKA corpoTuBieHueM 5 Om 3a 0,5 ¢ paBHOMEpPHO
Bo3pactaeT oT 0 1o 20 B. Kako#i 3aps npoxoauT 4epe3 MPOBOJHUK 33 3TO BpeMsi?

1.147. Cuna TOoKa B NPOBOJHUKE paBHOMEpPHO Bo3pactaeT oT 0 1o 2 A B TeueHue 5 c.
Onpenenuts 3aps, NPOLIEAIINI 0 TPOBOAHUKY.

1.148. Cuia Toka B mpoBoHUKe conpoTuBieaneM 100 Om paBHOMepHO yObiBaeT ¢ 10 mo0 0
A 3a 30 c. OnpenenuTs KOJIMYECTBO TEIIOTHI, BBIICIUBIIEHCS B IPOBOJIHUKE 33 3TO BPEMS.

1.149. TI1OTHOCTB TOKA B MEHOM IpoBoxuuke pasHa 0,1 MA/M%. Onpeneants 06beMHyT0
IUIOTHOCTh TEIUIOBOI MOIIHOCTH TOKA.

1.150. OnpenenuTh IIOTHOCT TOKA, €CIM 3a 2 C Yepe3 MPOBOAHHK cedeHueM 1,6 MM
MponuIo 2- 10% 3JIEKTPOHOB.

2.1. Tlo nByM OECKOHEYHO IJIMHHBIM HPSIMOJIMHEHHBIM MPOBOJHUKAM, HAXOIAIIMMCS Ha
paccrosiuuu 50 ¢M Apyr OT Apyra, B OJJHOM HaIlpaBJICHUU TEKYT TOKH | u l; cumnoii 5 A kaxabIii.
Me:xny npoBoHUKaMH Ha paccTosHUU 30 cM OT EPBOro PacoIOKEH KOJIbIEBOU MPOBOJHUK C
TokoM I3 cunoit 5 A. Paauyc komnbia 20 cm. Onpenenuts HanpsbkeHHocTs H u mnaykuuio B
MarHUTHOT'O TOJIS B LIEHTPE KOJIBLIEBOTO MPOBOIHUKA. PellieHrne nNosiCHUTh PUCYHKOM.

2.2. Tlo nByM O€CKOHEYHO JIMHHBIM MPSMOJUHEHHBIM MPOBOJHMKAM, HAXOJSIIMMCS Ha
paccrosituuu 10 cM apyr OT zipyra, TeKYT TOKK CHiIoN 5 A B kaxaoM. OnpenenuTh HHAYKIHIO |
HANpPSDKEHHOCTh ~ MAarHUTHOTO TOJIE B TOYKE, PACIOJIOKEHHOW TOCEepenHE MEXIy
IIPOBOJAHMKAMH B CIIEAYIOIIMX CIy4asX: a) IPOBOJHUKH MapajulebHbl U TOKU TEKYT B OJIHOM
HamnpaBlieHUU; O) MTPOBOJAHMKH TMEPICHIUKYISPHBL, a HAMpaBICHUS TOKOB IPOU3BOJIBLHBIL.
Pemenue nosicHUTL pUCYHKOM.

2.3. ConeHonji UMeeT IUIOTHYIO TPEXCIOWHYIO HaMOTKY M3 mpoBoja auamerpom 0,1 mwm.
ITo oOmoTke Teuer Tok cuioi 0,1 A. OmnpenenuTh HAIPSHKEHHOCTh M MHAYKLHMIO MarHUTHOTO
TI0JIS1 B LIEHTPE COJIEHOM .

2.4. Tlo 30IMPOBaHHOMY KOJIBIIEBOMY ITPOBOJHUKY PATUYCOM 25 CM T€YeT TOK CHJION 15
A. JIBa mpsMbIX OECKOHEYHO [JIMHHBIX MPOBOJHHMKA - OAMH B IUIOCKOCTH KOJIBLA, JIPYTOif
NEPNEeHIUKYIAPHO €M - KacaloTCs KOJIBLIEBOIO MPOBOJAHMKA B TOYKaX, JEKalUMX Ha
MPOTHUBOIOJIOXKHBIX KOHIaX nuamerpa. Cuna TokoB B npoBoaHukax 10 m 20 A. Onpenenutsb
HAIpsDKEHHOCTh B LIEHTPE KOJBLEBOTO IMPOBOJHUKA MPU  IPOU3BOJIBHO  BBIOPAHHBIX
HAIpPAaBJICHUAX TOKOB. PellleHne nosACHUTh PUCYHKOM.

2.5. Tlo komeiry paamycoM 15 cm Teder Tok cmioid 10 A. B 0HO# TIOCKOCTH C KOJBIIOM
HaXOJUTCAd OECKOHEUHO JUIMHHBIN NpsAMOiIMHEHHbIM npoBomHUK ¢ TokoMm 10 A. IlpoBoaHuk
COBITAJIAECT C KacaTeJbHOW K KOJbIly. HaliTM HanmpspKEHHOCTh M MHIYKIHMIO MAarHWTHOTO MOJS B
LIEHTPE KOJIbLIA ITPH PA3JIMYHBIX HAIIPABJICHUAX TOKOB. PellIeHNEe IOSICHUTD PUCYHKOM.

2.6. BUTKH JBYXCIIOHOTO JUTMHHOTO COJICHOWIa HAMOTAHBI M3 MPOBOJIOKHU pamuycoMm 0,2
MM. B omHOM crnoe Teuer Tok cwio 3 A, a apyrom - 1 A. OmpenenuTh HalpsDKEHHOCTh U
MHAYKIIMIO MarHUTHOTO TOJS BHYTPHU COJICHOMJA B CIy4asiX, KOrJja TOKH TEKyT B OJIHOM U
MIPOTHUBOIOJIOKHBIX HAIIPABIICHUSIX.

2.7. JIa OECKOHEYHO UTMHHBIX IMPSIMOJIMHEHHBIX TPOBOJHHMKA C TOKaMH CWion 6 um 8§ A
PacmookKeHbl B3aMMHO MEPIEHIUKYIIAPHO Ha paccTossHuu 20 cMm. OnpenenuTs HanpsHKeHHOCTh U
MHAYKIIUI0 MArHUTHOTO TOJISl Ha CEepeHE KpaTyalIllero pacCTOSIHUSI MEX1Y HUMHU.

2.8. Tlo n1ByM OECKOHEYHO UJIMHHBIM IMPSIMOJMHEHHBIM MPOBOJHUKAM, PACCTOSHUE MEXKIY
KOTOpPBIMU 15 cM, B OJHOM HampaBlIeHUHU TEKYT TOKU cuiioi 4 u 6 A. OnpenenuTsb pacCTOsIHUE OT
IIPOBOJIHUKA C MEHBIIUM TOKOM JI0 T€OMETPUUYECKOIO MECTa TOYEK, B KOTOPOM HampsKEHHOCTb
MarHUuTHOTO MOJISL paBHA HYIIIO.

2.9. JIBa mpoBOJHUKA B BUJIE MOTYKOJIEI] JIEXKAT B OJHOU TJIOCKOCTH U UMEIOT OOIIMHA LEHTP.
Paanyc nepBoro nonmykosnsna 10 cM 1 cuna Toka B HEM paBHa 1 A, paguyc BTOPOTro MOITYKOJbIA
20 cM 1 B HEM TedeT TOK cuitoil 4 A. OrnpenenuTs HapsyKeHHOCTh U MHAYKLIMIO MarHUTHOT'O T1OJIS B
LEHTPE MOJIYKOJIEI] B ClydasiX, KOrJa TOKM TEKYT B OJHOM M MPOTUBOIIOJIOKHBIX HAIPABICHUSX.
ITone oT moABOASIIMX TPOBOAOB HE YUUTHIBATD.



2.10. Ilo kBampatHoO#l pamke co crtopoHod 0,2 M TedeT Tok cuioi 4 A. Omnpenenutsb
HaNpsHDKEHHOCTh U MHYKLMIO MAarHUTHOTO TIOJISL B IIEHTPE PAMKH.

2.11. Tlo nByM mapajuielIbHBIM MPOBOJAM JIHHOM |=3M KaKIplil TEKYT OJMHAKOBBIC TOKU
I=500 A. Paccrosinue d mexxay nmpoogamu pasHo 10 cm. Onpenennts cuiay F B3auMoaencTBus
IIPOBOJIOB.

2.12. Ilo TpemM mnapajieNbHbIM HPSAMBIM MPOBOAAM, HAXOJAIIMMCS Ha OJAMHAKOBOM
paccrosauu d = 20CM npyr oT apyra, TeKyT oauHakoBbie TOoku 1=400 A. B aByx mpoBojax
HalpaBJIeHUs] TOKOB COBMAJAOT. BBIUMCINTB Ui Ka)XI0ro M3 IPOBOJOB OTHOILEHHE CHIIBI,
JIEUCTBYIOLLEH HA HETO, K €TI0 JJIMHE.

2.13. KBagparHas IpOBOJIOYHAsl paMKa pPACIHOJIOKEHa B OJHOM IJIOCKOCTH C JUIMHHBIM
IOpsIMBIM IIPOBOJOM Tak, YTO JBE €€ CTOPOHBI MapajenbHbl npoBoay. 1lo pamke um mpoBogy
TekyT oauHakoBble TOkH |=200 A. Ompenenutb cuny F, HEHCTBYIOIIYyI0 Ha paMKy, €CIIH
Osinxkaiiias K MpoBOJy CTOPOHA PaMKH HaXOAUTCS OT HErO Ha pacCTOSHUU, PABHOM €€ JUIMHE.

2.14. Kopotkas Karylika IUIOHIabI0 TOMEepeyHoro ceyeHuss S=250 CM2, coJiepxKarias
N=500 BUTKOB IpOBOAA, 10 KOTOPOMY Te4eT TOK |=5A, momeiieHa B OJHOPOJHOE MarHUTHOE
none HanpspkeHHOocThio H=1000A/m. Haiitu: 1) MarHuUTHBIE MOMEHT p, KaTylIKud; 2)
Bpalaroui MOMEHT M, NEHUCTBYIOIUN Ha KAaTYyLIKY, €CJIM OCh KAaTYIIKH COCTAaBIISET yroy ¢ =
30° ¢ TMHUAMM OIS

2.15. Toukuii npoBox MHON |=20 cM H30THYT B BHJC TMOJYKOJbLA U MOMCIICH B
marHuTHoe mnosie (B=10MTin) Ttak, uyTo muIOmaAb MOJYKOJIbLA MEPNEHAUKYISpHA JIHUHUAM
MarHuTHOM wuHAykuuu. Ilo mpoBoxy mnpomyctwin Tok =50 A. Omnpenenuts cuiny F,
neicTByromyto Ha npoBoJ. [lonBonsiye npoBoja HamnpaBieHbl BAOJb JMHUN MarHUTHON WH-
JTYKITHH.

2.16. Ilunel reneparopa aauHoN |=4m Haxomstest Ha pacctostauu d=10cM apyr ot Apyra.
HaiiTu cuiny B3auMHOro OTTaJIKMBaHUS LUIMH IPU KOPOTKOM 3aMbIKaHUH, €CIIU TOK l; KOPOTKOTro
3aMbIKaHUS paBeH 5 KA.

2.17. KBagpaTHblii KOHTYp co crtopoHoil a=10cm, mo koTopomy Teder TOK [=50A,
CBOOOJTHO YCTAHOBMJICSI B OJJTHOPOJHOM MarHuTHOM noze (B=10mTun). Onpenenuts nusmMeHeHue
AIl moTeHUMaJIbHONW 3HEPrMU KOHTypa IPU IIOBOPOTE BOKPYI OCH, JIEXKAIleW B IUIOCKOCTH
KOHTYpa, Ha yroia v = 180°.

2.18. Tonkoe poBosIIee KOIBIO ¢ TOKOM =40 A moMenieHo B OTHOPOTHOE MarHUTHOE
none (B = 80mTn). [lnockocTh Kojblia NMEpPHEHAMKYISpHA JIMHUSAM MarHUTHOM HMHIYKIMH.
Pannyc R xonbna pasen 20 cm. Haiitu crity F, pacTAruBaroIyto KoJiblio.

2.19. KsazmpatHas pamMka M3 TOHKOTO IPOBOJa MOXET CBOOOJHO BpallaThCsl BOKPYT
TOPU30HTAJIBHOM OCH, COBHaAawoIel ¢ ogHON u3 cTtopoH. Macca m pamku paBHa 20 r. Pamky
NOMECTWIM B OJHOpoaHoe MarHuTHoe moje (B = 0,1 Tn), HampaBieHHOE BEPTHUKAIBHO
BBepx. Onpenenu yros o, Ha KOTOPbI OTKJIOHWJIACh paMKa OT BEpPTUKaJIM, KOTJa 1Mo HEeH
nponyctiin Tok 1=10 A.

2.20. ITo xkpyroBoMy BUTKY paguycoM R=5 cm teuer Tok |=20A. BuTok pacmnonoxexn
B OJHOPOAHOM MarHuTHoM noiie (B=40 mTi) Tak, uTo HOpManb K IUIOCKOCTH KOHTYypa
coctaBisieT yroa o=mn/6 ¢ BektopoMm B. Omnpenenuts usmenenue All moTeHnmanbHOMN
HHEPIrUU KOHTYpa MPHU €Tr0 MOBOPOTE HA YroJl ¢ = 7/2 B HaNpaBJICHUU YBEJIUUCHHS yIiia .

2.21. Tlo TmpsMONMHEWHBIM JUIMHHBIM TApaJUICTbHBIM TPOBOJHUKAM, HaXOISMIIAMCS Ha
paccToOsHUU 2 CM, B OJTHOM HallpaBJIeHUH TEKyT TOKU cuioi 1 A kaxnapii. Kakyro paGory Ha
€IMHUILY JUTUHBI IPOBOTHUKOB HY>KHO COBEpPIINTh, YTOOBI Pa3IBUHYTh UX 10 PACCTOSAHUS 4 cM?

2.22. OpHOPOAHOE MarHUTHOE ToJIe HanpskeHHOCThI0 900 A/M /ieiicTByeT Ha MOMEIICHHBIH
B HEro MpOBOJHUK JIMHOW 25 cMm ¢ cuioil 1 MH. Onpenenuts crily TOKa B POBOJHUKE, €CITU
YroJl MEX/ly HaIlpaBJICHUSIMH TOKA U MHIYKIIMY MarHUTHOT'O TOJISI COCTaBIsAeT 45°.

2.23. DIeKTpOH, TIPOHIS YCKOPSIOIIYIO Pa3HOCTh MOTEHITNAIOB 88 KB, BieTaeT B 0THOpOIHOE
MarHuTHOE I0JI€ TMEPINEHAMUKYISIPHO JIMHUSAM ero MHAaykumu. WHayknus nons pasHa 0,1 Ti.
OnpenenuTs paanyc TPaeKTOPHH JIEKTPOHA.

2.24. Tlox neficTBUEM OJJHOPOJHOTO MarHUTHOT'O MOJISl IEPHEHAMKYIISPHO JIMHUSAM UHIYKIIUU



HAa4YMHAET MEepPEMEINAThCs MPSIMOJIMHEWHBIM MPOBOAHUK Maccol 2 I, MO KOTOPOMY T€YET TOK
cuioit 10 A. Kakoii MarHUTHBIM MOTOK MEPECEUET ATOT MPOBOJHUK K MOMEHTY BPEMEHH, KOorja
€ro CKOpOCTh CTaHeT paBHa 31,6 m/c?

2.25. HezakperuieHHbI ipoBoaHUK Maccoit 0,1 T u juymHOM 7,6 CM HaXOAWTCS B PAaBHOBECUH
B TOPH3OHTAJILHOM MAarHUTHOM TI0J€ HampsokeHHOcTbio 10 A/M. OmnpenenuTs Cuily TOKa B
HPOBOJIHUKE, €CIIM OH NEPIEHUKYIIAPEH JIMHUAM UHIYKLINH T1OJIA.

2.26. Ilpoiins yCKOpSIONIYI0 pa3HOCTh MOTEHIHMaIOB 3,52 KB, 3JeKTpOH BieTaeT B
OJIHOPOJIHOE MArHUTHOE MOJIC MEPNEHAUKYIIPHO JUHUAM UHAyKuuu. Muaykuua mons 0,01 To,
panuyc TpaekTopuu 2 cM. OnpenenuTb OTHOLLEHHE 3apsaa K Macce 3JIEKTPOHA.

2.27. Butok 2 cM, o0 KOTOpoMy TedeT TOK cwioii 10 A, cBOOOJHO YCTaHOBWJICS B
OJTHOPOJJHOM MAarHuTHOM nosie ¢ uHaykuued 1,5 Tin. JluHuM MHAYKIMU TEepHeHAUKYJISpPHBI
IUIOCKOCTH BUTKA. OmpenenuTs paboTy BHEIIHUX CHJI IPH NOBOPOTEe BUTKA Ha 90° BOKpYr ocH,
COBHAJAIOUIEH C €r0 IUAMETPOM.

2.28. Butok pamuycoM 5 cM ¢ TOKOM |A momerieH B MarHUTHOE IOJ€ HANpPSKEHHOCThIO
5000 A/mM Tak, 4TO HOpMalb K BUTKY cocTaBisieT yroi 60° ¢ HampaBienuem mois. Kakyro
paboTy coBeplIaeT cuiia MoJis IPpU NOBOPOTE BUTKA B YCTOMYMBOE M0JIOKEHUE?

2.29. KBampatnas pamka co ctopoHOH 4 cm coxepxur 100 BUTKOB M TIOMEIIEHa B
OJTHOPOIHOE€ MarHUTHoe moje HanpsbkeHHocThio 100 A/M. HampaBinenue mosst cocTaBisieT yrosi
30° c HopManketo K pamke. Kakas paboTa coBepiaercsi mpu MoBOPOTE PaMKH B TIOJIOKEHHUE, KOT/Ia
€€ IUIOCKOCTh COBIIAJAET C HANPABICHUEM JIMHUM UHAYKIUHU, €CIIM 11O Hel TedeT ToK 1 A?

2.30. IIpoBomauk ¢ TokoM | A mymHO#M 0,3 M paBHOMEPHO BPAIIASTCsl BOKPYT OCH, TIPOXOISIIICH
yepe3 ero KOHell, B IUIOCKOCTH, NEPHEHIUKYISPHOW JMHUAM HWHAYKIMM MAarHUTHOTO IOJIS
HaNpsDKEHHOCTRIO 1 KA/M. 3a oiHy MUHYTY BparieHus coBepmaercs padora 0,1 J[x. Onpenenutsb
YIJIOBYIO CKOPOCTh BPALIEHUs IPOBO/IHUKA.

2.31. OnpenenuTh MarHUTHBIA MOTOK P, MPOHM3BIBAIOIIMK COJCHOWJ, €CIIM €ro JINHA
I=50 cM 1 MarHuTHBIH MOMEHT pm=0,4B6.

2.32. Ha coieHOWa C CEpACYHWKOM, WHAYKTHBHOCTHIO 128 I'H m mumamerpom 4cwm,
MHAYKIMS 10JI1 B KOTOpoM paBHa 1,7 Ti, HameTo M30JMpOBAHHOE KOJIBLO TOTO XKE IUaMeTpa.
Ompenenuty IJIC unnykuuu B konbile 1 ]C camonnaykiuu B cosienouse, eciu 3a 0,01 ¢ Tox
B €ro oOMoTKe paBHOMepHO cHMkaeTcs ¢ 0,1A 10 Hy:s.

2.33. Conenoup 6e3 cepaeynuka JUIMHOU 15 cm u ntuamerpom 4 cM umeet 100 BUTKOB Ha
| cM nnuHBI U BKJIIOYEH B LIENb UCTOYHUKA TOKA. 3a 1 Mc cuia Toka B HeM u3MeHunach Ha 10 MA.
Onpenenuts O/]C caMOMHAYKIIUM, CUNTAs], YTO TOK B LIETIM U3MEHSAETCS PaBHOMEPHO.

2.34. Conenoup ¢ cepaeynukoM (pu= 1000) mmuuoit 15 cm u guamerpom 4 cm umeer 100
BUTKOB Ha | CM JUIMHBI U BKIIIOYEH B LIENb KICTOUYHUKA TOKA. 3a 1 MC cuila TOKa B HEM U3MEHWIach
Ha 10 MA. Onpenenuts 9/1C caMOMHIyKIIMM, CYUTAs], YTO TOK B LIENU U3MEHSIETCSI PABHOMEPHO.

2.35. C Kakoil CKOpPOCTBIO TIEPIEHAMKYISIPHO OJHOPOIHOMY MArHUTHOMY  TIOJIO
HanpspkeHHOCThIo 500 A/M JBHKeTcs: pssMOi MPoBOAHUK JunHOHM 30 cM u conpotuienuem 0,1
Om? I1pu 3aMbIKaHUU TIPOBOJIHKKA 110 HEMY romies 061 Tok cuitoit 0,01 A.

2.36. B coneHone cuia Toka paBHOMEPHO Bo3pacTaeT oT Hyss 10 10 A B TedyeHue 2¢ u npu
stoM uHaymupyercs D/1C, paBras | B. Kakyro sHepruro HakoNmuT mojie COJIEHOMJA B KOHIE
BO3pAacTaHus CUJIbI TOKA?

2.37. KBagparHas pamka ruromansio 20 cM’, cocrosimast w3 1000 BHTKOB, pacrnosoxeHa B
OJTHOPOJJHOM MarHUTHOM I10JI€ IEPIIEHUKYIISIPHO MO0 ¢ MHyKnuen 1 - 10 3 T1. B reuenne 0,02
¢ paMKy yaanuin 3a npeneiibl noiist. Kakas 9J1C naBoautcs B pamke?

2.38. Karymka u3 100 BUTKOB miiomazpo 15 om? Bpaaercs ¢ 4yacrorou S I'y B oqHOpOIHOM
MarHuTHoOM nojie ¢ uaaykuuen 0,2 Tin. Ock BpanieHus NeprneHauKyIspHa OCH KaTyIIK! U JIMHUSIM
MHAYKIUH 110J1s1. Onpenennuts MakcuManbHyo OJ]C MHIyKIIUU B KaTyIIKE.

2.39. TleprnieHAMKYISPHO JIMHUSIM OJHOPOTHOTO MAarHUTHOro mons ¢ mHmykmmed 0,3 T
JBYDKETCSI TIPOBOJTHUK JUTMHOW 15 cM co ckopocthio 10 m/c, mepneHAUKYISpHON MPOBOJHUKY.
Onpenenuts I/1C, HAYIIUPYEMYIO B TPOBOIHHKE.

2.40. Cuna ToKa B COJICHOMJE paBHOMEPHO Bo3pacTtaeT oT Hyns 10 10 A 3a 1 mun. Ilpu



TOM DHEpPrusi MarHUTHOTO TMoJsi cojieHouaa naocturaer 3HayeHus 20 Jx. Kakas DC
UHAYLMpYeTcs B coiaeHouzae?

2.41. OmHocHONHBIN coneHona 0e3 cepaeyHuka aauHON 20 cM U auameTpoMm 4 ¢M uUMeeT
TJIOTHYIO HAaMOTKYy  mpoBogoM  auametpom 0,1 MM. 3a 0,1 c cuia
TOKa B HEM paBHOMEPHO yObIBaeT ot 5 A 10 Hyns. Onpenenuts 3/IC caMOMHIYKIIMHU B COJICHOHIE.

2.42. AMiuuTyna CKOPOCTM MaTepUabHOM TOUKHM, COBEPLIAIONIEH TrapMOHMYECKOEe
KolIeGanue, paBHa 3,6 cM/c, a aMILIATYa yeKopeHust 5,4 cm/c’. HaiiTi aMIUINTydy CMEIICHHUs 1
LUKJINYECKYIO YacTOTy KojeOaHuH.

2.43. Tlox nefictBuem rpy3a maccoi 100 r mpyxwuna pactsruBaercs Ha 4,9cm. ['pysy
COOOLIMIM KMHETHYECKYH0 3Hepruto 25 mM/Ix, 1 OH cTajl coBepllaTh FApMOHMYECKOE KoJieOaHue.
OnpenenuTts 4aCTOTY M aMILTUTYy KOJI€OaHUH.

2.44. B xabune nudTa MoJABEIICH MaTeMaTHYECKUA MasTHUK, JUTMHA KOTOPOTo paBHa 48
cMm. KakoB Oyner mepuoj kosnebaHuil MasTHHKA, ecd JU(T MOJHUMAETCS C yCKOpeHHeM 2,2
m/c??

2.45. Ou3nyeckuii MasTHUK TPEICTABISIET COOON TOHKHHA CTEp)KeHb, MOJBEIICHHBIN 3a
OJIMH U3 ero KoHIOB. IIpu kakol JuMHE CTepKHSA Mepuoj KojeOaHUM 3TOro MasTHHKa Oyner
pasen 1 c?

2.46. 3a Bpemsi, B T€YEHHE KOTOPOro ocmuisiTop coBepiiaer 100 xonebanuii, ammuryaa
yMeHbIIaeTcss B 2 paza. Yemy paBHBI JIorapu(h)MHUYECKUI JEKPEMEHT 3aTyXaHHs U JOOPOTHOCTH
ocuusuisitopa’?

2.47. MarepuanbHas Touka mMaccoi 7,1 T coBepiiaeT rapMOHHYECKOe KojiebaHUE ¢
aMIIUTYI0HN 2 cM u 4acTOTOH 5 I'o. Uemy paBHa
MaKcHUMallbHasi BO3Bpalllalolas CUila U MoJHas dHeprus KoyjeOaHuit?

2.48. AMnuTysna CKOpOCTH MaTepuajbHOM TOUKH, COBEpINAIOIIEH rapMOHHYECKOe
KojebaHue, paBHa 8 cMm/c, a aMIUTUTY 12 YCKOpEHUS
16 cm/c?. HaiiTn aMIUINTY1y CMEIICHHS M HKINYECKYIO YaCTOTY KONCOaHH ii.

2.49. Tlox netictBueM rpy3a maccoi 200 T mpyxuHa pacTsaruBaeTcs Ha 6,2 cM. ['py3y
coobmuan kuHeTHdeckyto »sHepruto 0,02 JIx M OH cTan coBepllaTh TapMOHHUYECKOE
koJsiebaHue. OnpenenuTh 4acTOTy U aMIUIMTYy KOJeOaHUM.

2.50. Ilepuoxa xoneGanuit Maremaruueckoro masTHuka 10 c. J[auHa 3TOro MasTHUKA
paBHa CyMMe€ IJIMH JBYX JAPYIMX MaTE€MaTUYe€CKUX MAasTHUKOB, OJMH M3 KOTOPBIX HMEET
yacToTy kosiebanuii 1/6 I'u. Uemy paBeH nepuos kojieGaHU BTOPOro U3 3TUX MAasITHUKOB?

2.51. ®usnveckuii MasTHUK TPEJCTABISIET COOOM TOHKHMI CTep)KEHb MOJIBEIICHHBIN 3a
OJIMH U3 ero KOoHIoB. [Ipu kakoil IauHe cTepkKHS Nepuoj] KojdebaHH 3TOro MasTHUKa Oyner
paBen 1 ¢?

2.52. Cuna Toka B KoJiebaTeIbHOM KOHTYpPE U3MEHsETCs 10 3aKOHY 1=0,Isin10%, e
MHOYHTENb IIPU CUHYCE BbIpakeH B [A], npu t-B [c'l). WNupyktuBHOCTh KOHTYpa 100 MI'H. Haiitu
3aKOH U3MEHEHUS HANPSHKEHUS Ha KOHAEHCATOPE U €r0 EMKOCTb.

2.53. HanpspkeHre Ha OOKIIaJKax KOHJICHCATOpa B KOJeOaTeIbHOM KOHTYPE M3MEHSETCS
1o 3akony V= 10 cos 10* t, rie MHOXHTENb TIPH KOCHHYCE BEIpakeH B [B], a MHOKHTENTH mpH t-[¢
1]. Emkocts konaeHcaropa 10 Mx®. Haiith MHIYKTUBHOCTh KOHTYpa M 3aKOH W3MEHEHMS CHUJIBI
TOKa B HEM.

2.54. MakcumaiibHasi CHJla TOKa B KoseOarenbHOM KoHType 50 MA, a MakcHMallbHOE
HarpsbkeHre Ha oOkimaakax koHaeHcaropa 100 B. Haiftu nuximmueckyo 4acToTy KojiebaHui, eciu
sHeprus KonTypa 100 mx/Ix.

2.55. B xonebarenbHOM KOHTYype MakcuMajibHas cuia Toka 100 MA, a MakcHMMallbHOE
HanpsDKeHUE Ha oOKTaakax KoHaeHcaropa S0 B. Haiitu sHepruro kone6aTeasHOT0 KOHTYpa, €Clu
nepuos Kosnebanuii 25 MKc.

2.56. KonebarenpHbIi KOHTYpP paaroNpUEeMHUKA COCTOUT U3 KAaTYIIKU ¢ HHAYKTUBHOCTHIO |
MI'H 1 KOHJEHCATOpa, EMKOCTh KOTOPOIO MOXET M3MEHAThcs B mpenenax ot 8,1 mo 90 nd. B
KaKOM /IMara3oHe JUIMH BOJIH MOKET IPUHUMATh PaMOCTAaHIIMK ATOT IPUEMHUK?

2.57. B Bakyyme pacnpocTpaHseTcs IUIOCKas BJICKTPOMAarHUTHas BOJHA. AMIUIATY/AA



HAMPSHKEHHOCTH 3JICKTPUUYECKOro Mmofisi BomHBI 60 B/M. OnpenenuTs aMImUTyly HAPSHKEHHOCTH
MarHUTHOTO II0JISl BOJIHBI U Cpe/IHEe 3a epuo/] KojeOaHui 3HaYeHHe MJIOTHOCTU MOTOKA SHEPTUH.
2.58. B ogHOpomHO m30TpomnHOM cpene ¢ € = 1,5 u p =1 pacnpocTpaHseTcsi MIOCKas

AIICKTPOMArHUTHAsT BOJHA. AMIUTUTYA HANpsDKEHHOCTH MarHUTHOro moist BoiHbl 0,15 A/m.
Haiitu amMmmnutyy HanpsHKeHHOCTH 3IEKTPUYECKOTo MoJist M pa30BYI0 CKOPOCThH BOJIHBI.

2.59. Hampsokenme Ha oOKiIagkax KOHIEHcCAaTopa B KojebaTeIbHOM KOHTYpe
mmensercss mo sakomy U=10c0s10%t B. Ewmxocts kommemcatopa 10mMk®. Haiitu
WHIYKTUBHOCTb KOHTYpa U 3aKOH MU3MEHEHUS CHJIbl TOKA B HEM.

2.60. Cuua Toka B KoJe6aTeIbHOM KOHType m3MeHsiercst mo 3akony 1=0,1 sin 10%
A. HWuaayktuBHocTh KoHTypa 0,1 I'n. HaiiTu 3akOoH HW3MEHEHMS HANPSKEHUS Ha
KOHJIEHCATOPE U €r0 EMKOCTb.

2.61. B konebarenpHOW KOHTYype MakcuMmaipHass cuiaa Toka 0,2 A, a
MaKCUMaJIbHOE HamlpsDKeHHe Ha oOkimankax koHaeHcatopa 40B. Haiitu sHepruto
KoJe0aTeIpHOr0 KOHTYpa, ecliy nepuoj koiaebanuit 15,7 mkc.

2.62. Konnencatopy emkocthio 0,4 Mk® coobOmaercs 3apsa 10mkKi, mocie
Yero OH 3aMbIKAaeTCS Ha KaTYyIIKy ¢ MHAYKTUBHOCThIO 1 MI'H. Uemy paBHa MakcuMaiabHas
CUJIa TOKA B KaTymke?

2.63. B Bakyyme pacmpocTpaHsieTcs IUIOCKasi SJIEKTpOMAarHUTHAs BOJIHA, IS KOTOPOM
cpeaHee 3a mepuoj KojeOaHWH 3HaYeHHWE IUIOTHOCTU IMOTOKA SHEPTUU paBHO 3,3 Br/v. Yemy
PaBHBI aMILTUTYIHbIC 3HAYEHUS HANPSHKEHHOCTH DJICKTPUYECKOTO M MATHUTHOTO TOJIeH BOJTHBI?

2.64. B ogHOpOAHON M30TPONHOM cpene ¢ € = 2,2 U u =1 pacnpocTpaHsIeTcs IIOCKas

JIEKTPOMArHUTHAS BOJIHA. AMIUIMTYAA HANpPsHKEHHOCTH SJIEKTpUYEecKoro mosis BoiHbel 50 B/m.
Kakyto osHepruio mepeHOCHT »dTa BojHa uepe3 Iwiomanky 100 oM, PaCIONIOKEHHYIO
HEPIEHIUKYISIPHO HAlpaBJICHUIO paclpocTpaHeHus BOJHBI, 3a Bpems t = 30 c? Ilepuon
Konebanuii 7<<t.

2.65. B Bakyyme pacmpocTpaHseTcs IUIOCKas 3JIEKTpOMarHWTHas BOJHA. AMIUTUTYyJa
HaMpsHKEHHOCTH MarHUTHOTO 1ot BosHbl 0,25 A/M. Ha ee myTn nepneHuKyiIsipHO HalpaBiIeHUIO
PacpoCTpaHEHUs pacooKeHa MOIJIOMIAoNas MOBEPXHOCTh, UMetoIas GpopMy Kpyra paaiycoMm
10 cM. YUemy paBHa sHeprusi, MOIJIOIIEHHAsl 3TOM MOBEpPXHOCTHIO 3a Bpems t=1 mun? Ilepuon
koneOanuit T«t.

2.66. YpaBHeHue MmIockoi ynpyroi BosHbl $=60c0S(6280t-18,5X), rie MHOKUTEID MPH
KOCHHYCE BBIpaXEH B [MKM], mipu t-B [ch, pu X -] Onpenenuts OTHOIIEHUE AMIUIATYIBI
CMEILEHHs YaCTHI] CPebl K JUTMHE BOJHBI U OTHOLIEHUE aMIUIUTY/Ibl CKOPOCTH YacCTUI[ K CKOPOCTH
pacnpocTpaHEeHus! BOJIHBI.

2.67. Pa3zHocTh (a3 kojeOAHMIA B TOUKAX, PACIIOJIOKECHHBIX Ha paccTosHUU 1,2 1 2,5 M
OT M30TPOITHOTO TOYEYHOrO MCTOYHMKA, paBHa 37 /4. Hacrora xonebanuii 100 ', OnpenenuTsb
JUITMHY BOJIHBI U CKOPOCTh €€ PaclpoCTPpaHEHUsI.

2.68. UYemy paBHa paszHOCTh (a3 KojeOaHMU B TOUKAX, JEXKAIMX Ha MPIMOM,
NEPIICHIUKYISIPHOM BOJHOBBIM ITOBEPXHOCTSM, €CIIM paccTossHue Mexay Humu 1,5m? CkopocTth
pacnpoctpanenust BoaHbl 300 m/c, a nepuos konedanuit 20 mc.

2.69. Ompenenmuth JTMHY 3BYKOBOH BOJIHBI, B BO3ayxe mpu Temrieparype 20 °C, ecnm
yacrora Kosuebanuii pasua 700 I'm.

2.70. HaiiTn 4mciIo BO3MOXHBIX COOCTBEHHBIX KOJICOaHWH cTONI0a BO3AyXa B TpyOe
JUIMHOM 85 cM, yacToTa KOTOpbIX MeHbiie | kI, ecaum Tpyba 3akpbiTa ¢ OJHOrO KOHIIA.
CxopocTts 3ByKa paBHa 340 m/c.

2.71. OnpenenuTh AJMHY 3BYKOBOW BOJHBI B BO3AyX€ INPH TeMIleparype 20°C, ecim
yactora konebanuit 700Im.

2.72. PaccrosiHue MeXay AByMs mmensiMu B onbite FOHTa 0,5 MM, a paccTosiHUE OT miesnei
7o skpana 1,6 M. Onpenenuts 4yuciao HMHTEP(EPEHLMOHHBIX MOJOC, MPUXOAIMXCi HAa 1 cM
JKpaHa, €CY IJINHA BOJIHBI cBeTa paBHa (0,62 MKM.

2.73. B ompite lOHra omna u3 menel mepekphiBajach MPO3pPavyHOM IUIACTHHKOM
tomuuHOM 10 MKM, BCIEICTBHME 4YEro IEHTpajbHas CBETJAas MOJ0Ca CMEIIAach B IOJIOKECHHE,



NIEPBOHAYAIILHO 3aHATOE JEBATOM CBETION nosiocor. HalTu mokasareins NpesioMieHusl INIaCTUHKHY,
€CJIM JIJIMHA BOJIHBI cBeTa paBHA 0,56MKM.

2.74. Ha MpIIbHYIO TUIEHKY Taaet Oenblil cBet moa yriaoM 60°. Ilpu kakoil HauMeHbIneH
TOJIIMHE TUICHKU OTPa)KeHHBIE JTy4d OYyAyT OKparieHsl B 3enenbii nuBet (A =0,53mkm)? [TokazaTens
MPEJIOMIICHHUS. MBUTBHOM BOAbI 1,33.

2.75. JIns ycTpaHeHHs OTPAXKEHUsI CBETa HAa MOBEPXHOCTh CTEKJISIHHOW JIMH3bI HAHOCUTCS
IUIEHKA BEILECTBa C IoKazareseM mnpenomieHus (N=1,3) menpmmM, yeM y crekna. [lpu kakoit
HaWMEHBIIEH TOJIIIMHE ATON TUICHKH OTpaKeHUE CBeTa C JIMHOHN BoJHBI 0,48 MKM He Oyner
HA0JII01aThCS IIPU HOPMAJILHOM Ia/IEHUU JTy4dei?

2.76. Ha nnenky u3 raunepuHa toiamuHon 0,25 MM mamaet Oenbiid cBetr. Kakum Oyzaer
Ka3aTbCs LBET IUICHKU B OTPAKEHHOM CBETE, €CJIM YroJl MmajieHus iyuei paBeH 30°?7

2.77. Ha TOHKMI CTEKJISTHHBIA KJIMH MaJaeT HOPMAJIbHO CBET C JUTMHOM BOJHBI 0,54 MKM.
Paccrosnie Mexay coceTHUMH UHTEP(EPEHIIMOHHBIMU TTOJIOCAMU B OTPAXXEHHOM cBeTe paBHO 0,6
mMm. Ilokazatens nmpenomiienus crexia 1,5. OnpenenuTs yroi Mexay MOBEpPXHOCTSAMH KIIMHA.

2.78. Ha TOHKWMI CTEKISHHBIA KIMH MaJaeT HOPMAJIbHO MOHOXPOMATHYECKHH CBET.
Haumenblas TONIIMHA KIMHA, C KOTOPOM BUIHBI MHTEP(EPEHLMOHHBIE HOJOCHl B OTPAXKEHHOM
csere, paBHa 0,12 Mxkm. Paccrosaue mexay nonocamu 0,8 mm. Haiiti 1MHy BOJTHBI CBETA U yroil
MEXTy IOBEPXHOCTSIMU KJIMHA, €CJIM II0Ka3aTeNb IpeloMiIeHus crekia 1,5.

2.79. YcranoBka s HaOmroeHUsT Konell HproToHa ocBemaeTcss HOPMaIbHO TMaTar0NUM
CBETOM, JUIMHA BOJIHBI KoToporo 0,62 mkm. Haiitw paamyc KpHUBU3HBI JIMH3bBL, €CIM JTMAMETP
TPETHETO CBETJIOTO KOJIbIIA B OTPA’KEHHOM CBETE paBeH 7,8 MM.

2.80. Konbua HetoToHa 00pa3yroTcsi MEXIy MIIOCKUM CTEKJIOM M JIMH30M C PaiycoM
kpuBu3Hbl 10 M. MOHOXpOMaTHYECKUH CBET MaJaeT HOPMAIbHO. JlMamMeTp TpeThero TEMHOTO
KOJIbLIa B OTPa’KEHHOM CBeTe paBeH 8,2 MM. HaliTu 1MHY BOJIHBI JJal0IIEro CBETa.

2.81. B ycranoBke i HaOmroneHus kKosel, Hpl0TOHa MpOCTPaHCTBO MEXAY JIMH30M U
CTEKJISTHHOW IUIACTMHKOM 3aIlOJIHEHO JKUAKOCTBbIO. Onpenenurs IOKa3aTelb MPEeOMIICHUS
KUAKOCTH, €CJIM IMaMeTp BTOPOTO CBETJIOTO KOJbIla B OTPaXKEHHOM cBeTe paBeH 4,8 mm. CBer ¢
JnuHOM BooHbI 0,51 MKM nagaetr HopMmanbHO. Pannyc kpuBu3HBI TUH3BL 10 M.

2.82. Ha wHempo3pauHylo Mperpagy ¢ OTBepcTHeM paamyca 1,2 MM magaeT IUIOCKas
MOHOXpOMaTH4YecKas cBeToBas BoiHa. Korma paccrosiHue ot mperpaasl A0 3kpaHa pasHo 0,525
M, B LEHTpe AUPPAKIMOHHOW KapTHUHBI HAOIIOAAeTCd MAaKCUMyM HWHTEHCUBHOCTU. Ilpu
yBenuueHuu pacctosdHud 10 0,650 M MakCMMyM HWHTEHCHMBHOCTHM CMEHSETCSI MHUHHMYMOM.
OnpenenuTts JIMHY BOJHBI CBETA.

2.83. JludpakumoHHas KapTuHa HabOmofaercs Ha paccTosHuM 80 CM OT TOUYEYHOTrO
HMCTOYHHKAa MOHOXpoMaruueckoro cmera (A=0,62 mxm). [locepennHe Mexay O3KpaHOM U
UCTOYHHMKOM CBeTa IMOMelIeHa auadparmMa ¢ KpyribiM oTBepcTHeM. [Ipu kakoM HauMeHbLIeM
JUaMeTpe OTBEPCTHS LIEHTP NU(PPaKIIMOHHON KapTHHBI OyA€T TEMHBIM?

2.84. Ha mens mupunoit 0,25 MM mnazaer HOPMaJIbHO NapajUIeTbHBIA Iy4OK
MOHOXPOMAaTHYECKOro cBeTa ¢ UIMHOM BoaHbl 0,58-mMxm. HaliTh mmpuHy UEHTpaIbHOTO
TU(GPaKIMOHHOTO MaKCUMYyMa Ha SKpaHe, yJIaJeHHOM OT 1ienu Ha 1,5 M.

2.85. Ha y3kyio menb HOpMaJIbHO MaJaeT IJIOCKas MOHOXpOMaTH4ecKas CBETOBas BOJHA
(A=0,66 wmxm). Uemy paBHa IHpHUHA IIEIH, €CIU TEPBBIM TU(PAKIIHMOHHBIA MaKCUMyM
HabmoaeTcs mof yriaom 1°7

2.86. Ilepnon mudpaknnOHHOHN pemeTkn paBeH 6 MKkM. OnpenenuTs HanOOIBIITHA TOPSITOK
CIEKTpa, 00Illee YHUCIIO TJIABHBIX MAKCUMYMOB B AU(PPaKIIMOHHONW KapTHHE U yroil AU(pakiuyu B
CIEKTPE YETBEPTOro MOpsAJIKa P HOPMAIBHOM MaJICHUH MOHOXPOMAaTHYECKOIO CBETA C JUIMHOMN
BOJIHBI 0,55 MKM.

2.87. Ha mudpaknioHHYIO pEIIeTKy ¢ MEepHOJOM 5 MKM IajaeT HOPMAaIbHO O€JbIi CBET.
Kakue cniekrpasibHble TUHUHU OyIyT COBIAAAThH B HarpaBieHUH ¢p=30°?

2.88. Kakywo pa3HOCTh HJIWH BOJH 3eleHbIX Jyded (A=0,53 MKM) MOXET pa3peluTh
TU(pakInOHHAs perieTka mupuHoi 20 MM 1 iepuoioM 10 MKM B CIIEKTpE TPETHETO MopsiaKa?

2.89. Yemy nomxHa OBITh paBHA IMUPUHA TUPPAKIIMOHHOW PEIICTKH C MEPUOJAOM 9 MKM,



4TOOBI B CHEKTPE BTOPOT'o MOpsiIka ObuT paspereH xyoner A =486,0 um u A = 486,1 HM?

2.90. PaccrosiHue Mexay aTOMHBIMHM IUIOCKOCTSIMHM KpHcTaia KanbluTa paBHO 0,3 HM.
Onpenenutb, NpU KAaKOH JAJMHE BOJHBI PEHTTCHOBCKUX JIydeil BTOPOM IU(pPaKIMOHHBIN
MakCUMyM OyJeT HaOmoJaTbCsl HpU OTPaKEHUU Jyded moxa yriaoM 60° K HOBEPXHOCTH
KpHUCTaJIa.

2.91. Ha rpanp KpucTajgia KaMEHHOH COJIM MajaeT y3KUH Iy4yOK PEHTT€HOBCKMX JIydeH C
mmHor BoiHBI 0,095 HM. Uemy pomkeH OBITH PaBeH YTOJl CKOJBKEHHS JIydeid, 4ToOBI
HaOmronancs TUGPaKLIMOHHBIM MakCUMyM TpeThero nopsiaka? PaccrosHue Mexay aTOMHBIMU
IUIOCKOCTSAMU KpHcTasuia paBHo 0,285 HMm.

2.92. Yemy paBHa CTENCHb TMOJSPU3ALMM CBETA, TNPEICTABIAIONIETO CO0OM CcMech
€CTECTBEHHOTO CBETa C JMHEWHO MOJSPHU30BAHHBIM, €CIIM HMHTEHCHUBHOCTH IOJIIPH30BAHHOTO
CBETa PaBHA UHTEHCUBHOCTH €CTECTBEHHOTO.

2.93. Crenenp moysipU3aliy YaCTUYHO TOJSIPU30BaHHOTO cBera paBHa 0,5. Ompenenutsb
OTHOILIEHHE MAaKCUMAJIbHOM HHTEHCHBHOCTU CBETa, HPOIYCKaeMOW aHAJIU3aTOpOM, K
MHUHUMAJIbHOU.

2.94. EcrecTBeHHBII CBET NMPOXOAUT Yepe3 JBa MOJSAPU3ATOPA, YTOJI MEXKIY IIOCKOCTAMU
NPOIYCKaHMs KOTOPHIX paBeH 45°. Bo CKONBKO pa3 yMEHBIIUTCS MWHTEHCHUBHOCTH CBETA IOCIIE
IPOXOXKIEHUS 3TOM cucteMbl? CUUTaTh, YTO Ka)Ibli MOJISPU3ATOP OTpa)kaeT u noriomaer 8%
Na/Ial0NIeTo Ha HETO CBETa.

2.95.UeMy paBeH Yroi MexAy IJIOCKOCTSAMHU IPOIYCKAaHUS JIBYX IOJIIPU3ATOPOB, €CIIU
WHTEHCUBHOCTh €CTECTBEHHOT'O CBETa, MPOUICAIIETr0 4epe3 HUX, yMeHblIwiach B 3,3 pasza?
Cunrate, YTO KaX/Ibli NOJISIpU3aTOp OTpaxaeT u noriomaeT 10% nasaroiero Ha HEro CBeTa.

2.96. EcTecTBeHHBIN CBET MaJaeT Ha KPUCTALT ajiMasa 1moJ| yrioM bproctepa. Haiitu yron
HPEIOMIIEHUS CBETA.

2.97. Tlog xakuM yriioM K TOPU30HTY JOJDKHO HaxoauThesi ConHIEe, YTOOBI €ro JIydd,
OTpa’K€HHBIE OT MMOBEPXHOCTH BO/IbI, OBUIM MaKCUMAJILHO MOJSPU30BaHbI?

2.98. Ha moBepxHOCTh MPO3pauyHOTO BEIIECTBA ITaJa€T €CTECTBEHHBI CBET IOJ YTIIOM
bprocrepa. Koadpdunment orpaxenus cera paseH 0,1. Haiitu crenenp mnosspusanuu
MPEIOMIIEHHOTO JTy4a.

2.99. Jlns HEKOTOpOro Mpo3padyHOro BellecTBa Yroia bprocrepa oxazancs paBHBIM
NpeJeTbHOMY YIIy TOJIHOTO BHYTPEHHETo oTpakeHHs. ONpenenTh MOKa3aTeNlb MPEeTOMICHHS
BEIIIECTBA.

2.100. KgapieByroo IUIACTHHKY TOJIIMHOH 3MM, BBIPE3aHHYIO TEPICHIUKYISIPHO
ONTUYECKON OCH, MOMECTHJIM MEeXAy JByMs moisipu3aropamu. ONpenenuTh MOCTOSHHYIO
BpaIlleHus KBapla /I KPacHOTO CBETa, €CIM €r0 WHTCHCHBHOCTH IOCIE TPOXOXKICHUS ITOU
CHCTEMBl MaKCHUMallbHa, KOT/Ia YToJ MEXIY IUIOCKOCTAMH MPOIYCKaHMs IMOJIIPU3aTOPOB PaBEH
45°.

2.101. PactBop caxapa ¢ koHuentparueir 0,25 r/em® TommmHON 18 oM IIOBOpA4YMBAcT
IJIOCKOCTh MOJISIPU3ALMU MOHOXpOMaTH4YeCKoro csera Ha yrou 30°. Jpyroit pacTBOp TOJIIIMHON
16 cM moBopauyMBaeT IUIOCKOCTH MOJSAPU3ALMM 3TOTO XK€ cBeTa Ha yroa 24°. Onpenenuthb
KOHIICHTPAIMIO caxapa BO BTOPOM PacTBOpE.

2.102. Yepuoe teno umeer temneparypy 7:=500K. KakxoBa OGyner temnepatypa T, Tena,
€CITM B pe3yJIbTaTe HarpeBaHuUs TIOTOK U3ITyYSHHS YBEITUYUTCS B 11 = 5 pa3?

2.103. Temneparypa abcomotHo yepHoro Tena T=2 kK. OnpeaenuTs JUIMHY BOJIHBI A, Ha
KOTOPYIO TPUXOIWTCS MaKCUMYM OJHEPIUM W3IYYCHHS, W CIEKTPAIbHYIO IUIOTHOCTh
DHEPreTUYEeCKOW CBETUMOCTHU (M3Iy4aTeIbHOCTH) (A1) max TS OTOM JUTMHBI BOJIHBI.

2.104. Ompenenuth Temreparypy 7 W SHEPreTHYECKYIO0 CBETUMOCTH (M3IIydaTelIbHOCTh) Re
abCOJIIOTHO YEPHOTO TeNa, €CIM MaKCUMYM SHEPTUU U3JIY4YEHUS NPUXOIMUTCS Ha JJIMHY BOJHBI
Am = 600 M.

2.105. 13 cMOTpOBOro OKOIIEYKa MY U3ITydaeTcst HOToK ¢, = 4 kJ/[x/mMun. Onpenenuth
teMriepatypy 7 Tiedu, ecliv IJI0IaIb OKOIIeuka S = 8 oM’

2.106. ITorok m3mydenus abcomoTHo depHoro Tena @, = 10 kBr. MakcumyMm sHepruu



U3JTYYEHUS IPUXOAUTCS Ha JUIMHY BOJHBI Am = 0,8 MKM. OnpenenuTs miomanab S U3Iydaronien
MOBEPXHOCTH.

2.107. Kak u BO CKOJIBKO pa3 U3MEHHUTCS MOTOK M3IIy4yeHHs aOCOJIOTHO YEpHOTO Tena,
€CJIM MaKCUMYM DHEPrUH U3ITYYCHHs MIEPEMECTUTCS ¢ KPACHOM IPaHULIBI BUAUMOTO CHEKTPa (Am1
=780 am) Ha GuoNIETOBYIO (Ame= 390 HM)?

2.108. OmpenenuTh MOTJIOMIATEIBHYIO CIOCOOHOCTh dr CEPOro Teja, Il KOTOPOTO
TEMIEpaTypa, U3MEpPEHHasl paJlalliOHHBIM MUPOMETPOM, Tp.= 1,4 KK, Torna xak ucTUHHALA
temneparypa I Tena paBHa 3,2 kK.

2.109. Mydenpnas meub, norpebisromas MomHoctb P=1 kBT, mmeer otBepctue
wiomanaeo S=100 cMP. Onpenenutb JOJIIO 1| MOIIHOCTH, PAaCCEeUMBAEMON CTEHKAMHU I€4YU, €CIIU
TeMIlepaTypa ee BHyTpeHHel noBepxHocTu paBHa 1 kK.

2.110. Cpennsst sHEpreTHYECcKas CBETUMOCTh R moBepxHocTu 3emun paBHa 0,54 I[}K/(CM2
muH). KakoBa nomxHaa ObITh Temiiepatrypa 7 MOBEPXHOCTH 3€MIIM, €CIIU YCIOBHO CUHMTATh, YTO
OHA M3IIy4aeT Kak cepoe Teno ¢ kodpduurentom yepHoTh a,= 0,257

2.111. HaiiT OTHOIIEHHWE TPYNIOBO CKOpOCTH K (ha30BOM A cBeTa C JUTMHOW BOJHBI
0,66 MKM B cpelie ¢ mokasaTenem npenomiieHus 1,5 u aucnepcueit -4,5¢10%m%.

2.112. Karon BakyyMHOTO (OTOIJIEMEHTa OCBEIACTCS CBETOM C JUTMHOM BOJHBI 0,38
MKM. DOTOTOK mpekpaiaercss Mpu 3aJep>KUBAIOIIEH Pa3HOCTH MOTEHIMaNoB, paBHoU 1,4 B.
Haiitu paboTy BbIX0/1a 3JIEKTPOHOB U3 KaTOA.

2.113. Haiitu Benu4MHY 3a/Iep>KUBAIOIICH Pa3HOCTH MOTEHIIMANIOB Ui (OTOAIEKTPOHOB,
UCITYCKAaeMbIX IPU OCBEIEHUH I[€3UEBOT0 AJIEKTPOJa YIbTPadUOIETOBBIMH JIydaMH C JUTMHOM
BOJTHEI 0,30 MKM.

2.114. KpacHoii rpanune ¢gotodddexra coorBercTByeT JumHa BonHB 0,332 MxM. Haiitu
JUIMHY CBETOBOM BOJIHBI, MaJaroliell Ha DIeKTPoJ, eclid (POTOTOK MpeKpamaeTcs Mpu
3a/ICpXKUBAIOIICH pa3HOCTH MOTEHIMaI0B, paBHou 0,4 B.

2.115. [IuHKOBBI SJIEKTPOA OCBEIIACTCS MOHOXPOMAaTHYECKUM CBeTOM. OTOTOK
MpeKpaIiaeTcs Mpu 3aJepKUBAOINICH pasHocTy noTeHImaioMm 0,6 B. BerancnuTs 1jiMHy BOJIHBI
CBETa, IPUMEHSIBILETOCs PH OCBEILEHUH JIEKTPO/IA.

2.116. Omnpenenuth MaKCUMAIBHYIO CKOPOCTh (DOTORIIEKTPOHOB, BBUICTAIONIMH W3
BOJIb()PAMOBOIO 3JIEKTPO/Ia, OCBEIIAEMOI0 YJIbTPa(UOIeTOBBIM CBETOM € JIMHON BosHbl 0,20
MKM.

2.117. 'amma-otoH ¢ sueprueit 1,02 MaB B pe3ynbraTe KOMOTOHOBCKOT'O paccesiHUs Ha
CBOOOJIHOM DJJICKTPOHE OTKJIOHWJICS OT TIE€PBOHAYAIBHOTO HampaBieHuss Ha yroia 90°.
OnpenenuTh KUHETHMYECKYIO HHEPIUI0 U MMITYJIbC 3JIEKTpOHAa OTAa4yu. Jl0 CTOJIKHOBEHHUS
AIIEKTPOH TIOKOMJICSI.

2.118. 'amma-(oTOH ¢ JUIMHOM BOJHBI 2,43 MM MCIBITAT KOMIITOHOBCKOE PaccesiHHE Ha
CBOOOZHOM 3JIEKTpOHE cCTporo Haszan. OnpenenuTs KUHETUYECKYIO HHEPrHI0 U HMITYJIbC
AIIEKTPOHA OT/a4U. J{0 CTOJIKHOBEHHUS AJIEKTPOH MTOKOUJICS.

2.119. B pe3ynpTaTe KOMITOHOBCKOTO paccesHUs Ha CBOOOTHOM DJICKTPOHE JIJTHA BOJHBI
raMMa-(poTOHa yBEJIMYMIACh B JiBa pa3a. HallTH KWHETUYECKYIO SHEPTHIO U UMIYIbC JIEKTPOHA
OT/IauH, €CJIM YroJ paccestHust potoHa paBeH 60°. Jo CTOIKHOBEHUS IEKTPOH IMOKOUJICS.

2.120. B pe3ynbraTe KOMITOHOBCKOTO paccesHUs Ha CBOOOJHOM D3JEKTPOHE SHEpPTHs
ramMmMa-(oTOHa yMEHBIIWJIACh B TpH pa3a. Yron paccesHus ¢oroHa pasen 60°. Haiitu
KUHETHYECKYIO SHEPTUIO U UMITYJIBC 3JIEKTPOHA OTauu. /{0 CTOIKHOBEHUS JEKTPOH MOKOMIICS.

2.121. Kpacmas  rpanmna ¢orodddexra mist mmHKa Ag=310 HM. OmnpenenuTs
MaKCHUMAaJIbHYI0 KMHETHYECKYI0, SHEPTHIO T4 (POTODIEKTPOHOB B AJEKTPOH-BOJIBTAX, €CIH HA
[IMHK I1aJa€T CBET C JIUHON BOIHEI A=200 HM.

2.122. JlaBnenue p cBeTa ¢ JUIMHOM BOIHBI A=40 HM, MaJarolIero HOPMaabHO HA YEPHYIO
noBepxHocTh, paBHO 2 HIla. Ompenenuts uncino N ¢oroHoB, manaromux 3a Bpems t= 10 ¢ Ha
mromams S= 1 MM? 3TOif TOBEPXHOCTH.

2.123. Onpenenuth KOd(DPUIUEHT OTpaKEHUSI p TMOBEPXHOCTH, €CIU MPH SHEPTETHUCCKOU
ocgenienHoctu £,~120 Bt/M” naBnenue p ceera Ha Hee oka3zanoch paBHbM 0,5 mkl]a.



2.124. ]JlaBneHue cBeTa, NPOU3BOAMMOE  Ha 3EpKAbHYIO MOBEpXHOCTh, p=5Smlla.
Onpenenuth KOHIEHTPAIMIO 71, (OTOHOB BOJIM3M IOBEPXHOCTH, €CIIM JUIMHA BOJHBI CBETA,
MaIar0IIer0 Ha TOBEPXHOCTh, A = 0,5 MKM.

2.125. Ha paccTossHEM I=5M OT TOYE€YHOTO MOHOXpOMaTH4ecKoro (A=0,5MKM) U30TPOITHOTO
HMCTOYHUKA pACMOJIOKEHA IUIOLIAJIKA (S=8MM2) MEPHECHAUKYJISIPHO IMAJAIOLUM  ITYYKaM.
Omnpenenuts unciao N ¢GOTOHOB, €KEeCeKyHIHO MaJal0IIUX Ha IUIOMIAAKy. MOLTHOCTD U3JTyueHus
P =100 Br.

2.126. Ha 3epkanbHyH0 TOBEPXHOCTh MMOA yriioM o =60° k HOpMaMm MajaeT Iy4oK
MoHOXpoMaTHuyeckoro cBeta (A=590 um). [IIOTHOCTH MOTOKA SHEPrHU CBETOBOrO Iyuka (=1
kB1/M°. Onpenenuts naBjieHue p, IPOU3BOAUMOE CBETOM Ha 3epKaJIbHYIO TTOBEPXHOCTb.

2.127. Cser mamaeT HOPMAaIbHO HA 3EPKAIBHYIO MOBEPXHOCTb, HAaXOJSMIIYIOCS Ha
paccrosauu =10cM OT TOYEYHOrOo H30TpOnHOro wu3nydarens. Ilpu kakoir wmomHOCTH P
U3JIydaTes AaBlICHHE p Ha 3epKabHYIO TOBEPXHOCTH OyneT paBHbIM 1 mlla?

2.128. Cser c¢ pmnuHOW BoimHBI A = 600 HM HOpMajbHO NaJaeT Ha 3€pPKATbHYIO
MOBEPXHOCTh M NPOU3BOAWUT Ha Hee namienue p = 4 mklla. Onpenenuts uncino N ¢oToHOB,
nagaromux 3a Bpems t=10 ¢ Ha wiomaae S=1MM” 3T0i MTOBEPXHOCTH.

2.129. Ha 3epKanbHYIO MOBEPXHOCTP ILUIOMAABI0 S = 6 M’ I1a/[aeT HOPMAIBHO TOTOK
usznyyenus @,=0,8Bt. Onpenenuts 1aBaeHUE p U CUITy JaBieHus F cBeTa Ha 3Ty MOBEPXHOCTbD.

2.130.ToyeuHblii HMCTOYHUK MOHOXPOMATHYECKOTO (A=1HM) H3IIydeHHs] HAXOAWUTCS B
HeHTpe cdepruyeckoil 3auepHeHHO KkonObl paamycom R= 10 cm. Omnpenenutb CBETOBOE
JIaBJICHUE p, IPOM3BOIMMOE Ha BHYTPEHHIOIO MOBEPXHOCTH KOJIOBI, €CIIM MOIIHOCTh UCTOYHUKA
P=1xBr.

2.131. IlepBoHAYaJIbHO  TOKOWBIIHWICS  CBOOOJHBIA  JJIEKTPOH B  pe3yJIbTare
KOMIITOHOBCKOTO paccesHUs Ha HeM ramma-¢otoHa c asHeprueir 0,51 M»sB mnpuobpen
kuHeTHYecKyro sHepruto 0,06 MaB. Uemy paBeH yrou paccesaus GoToHa?

2.132. CxkoapKko IUHUN CIEKTpa aToMa BOJOpPOJ]a MOMajaeT B BUAUMYIO 001acTh (A=
0,40 + 0,76 Mxm)? BerauciuTh 3HaYCHNUE IJTMHBI 3TUX JTMHUNA. KakiM 11BeTaM OHU COOTBETCTBYIOT?

2.133. CnekTpaibHble JIMHUU KaKUX JUIMH BOJIH BO3HUKHYT, €CIIM aTOM BOJOPO/A MEPEBECTH
B cocTostHuE 357

2.134. Yemy paBeH OOpOBCKUIl pagnyc OJJHOKPATHO HOHU3UPOBAHHOI'O aTOMA Tenus?

2.135. HaiiTn moTeHIIMa HOHU3AIMH IBYKPATHO HOHU3UPOBAHHOTO aTOMa JIUTHUS?

2.136. Bpblunciuth mocrosHHYr0 Pupbepra u GOpOBCKMI pajauyc i Me30aTroMa — aTroMa,
COCTOSIIIIETO M3 MPOTOHA (SIPO aToMa BOJIOPOA) M MIOOHA (YaCTHIIbI, UMEIOIIEH TaKo! Ke 3apsi, Kak
y BJIEKTPOHA, U Maccy, paBHyto 207 MaccaM 3J1€KTPOHa).

2.137. HaifTu KOPOTKOBOJHOBYIO TPAHUILy TOPMO3HOTO PEHTTEHOBCKOTO CIIEKTpPa, €CIH Ha
PEHTTeHOBCKYIO TpyOKy nojgaHo HanpsbkeHue 60 kB.

2.138. Bprumciauth Hambonbliee W HaWMEHBbIIEE 3HAYCHHWS JUIMHBI BOJHBI K-cepun
XapaKTEePHUCTHYECKOTO PEHTTEHOBCKOTO M3Ty4€HHs OT IUIATHHOBOTO AHTUKATO/IA.

2.139. Kakyro HanMEHBIIYI0 Pa3HOCTh IMOTEHIMATIOB HYXHO MPWIOKHTh K PEHTTEHOBCKOMN
TpyOke ¢ BoJb(pPaMOBBIM aHTHUKATOJIOM, UTOOBI B CHEKTPE XapaKTepUCTHUYECKOIO
PEHTI€HOBCKOI'0 U3Iy4yeHus Obutt Bce tuHuu K-cepun?

2.140. Inuna BonHbl K, - TMHUHM XapaKTepUCTHUECKOTO PEHTTEHOBCKOTO M3Ty4YeHUsl paBHA
0,194 am. U3 kakoro marepuaina cienaH aHTUKATOd?

2.141. Tlpu nepexone >MEKTpOHA U aToMe Meau ¢ M-cios Ha L-cioif ucnyckarores j1ydu ¢
JUTMHOM BOJIHBI 1,2 HM. BRIUMCIUTE MOCTOSHHYIO KpaHUupoBaHus B (hopmyse Mo3zmiu.

2.142. O1eHuTh C MOMOIIBIO COOTHOILIEHUS! HEONPEAETICHHOCTEH MUHUMAIIbHYIO SHEPTUI0
AIIEKTPOHA, HaXOSIIErocsi B 0€CKOHEYHO TIIyOOKOH OJTHOMEPHOI MOTEHIIMAIBHON sIME HTUPUHON
0,1 aMm.

2.143. CoOcTBeHHas YacTOTa TAPMOHHYECKOTO OCIIMJUIATOpA paBHA 4-10" ¢*. Ouenurs ¢
MIOMOIIbIO COOTHOIICHHUS HEOTIPEAEICHHOCTEH MUHUMAIIBHYIO SHEPTHIO OCHUILIATOPA.

2.144. CpennHee pacCTOsSTHUE DJICKTPOHA OT sipa B HEBO3OYKJICHHOM aTOME BOAOPOJIA
paBHO 52,9 M. BBIUMCIUTh MUHUMANBHYIO HEOIPEIEIEHHOCTh CKOPOCTH AJIIEKTPOHA.



2.145. Vcrionb3ysl COOTHOIICHUE HEOIPEIeNIEHHOCTEH, MOKa3aTh, YTO B SApPE HE MOTYT
HAXOIHMTHCS AEKTPOHBL. JIMHCHHbIC pasMepsl spa IPUHSTH paBHbiMA 1074 M.

2146. Yemy paBHa MHUHHMMaJbHAas HEONPEAEICHHOCTh KOOPAMHATHI IMOKOSIIETOCS
JJIEKTPOHA.

2.147. Kunernueckasi SHeprusi pOTOHA PaBHA €ro SHEPTUM MOKOos. YeMy paBHA MPH STOM
MUHUMAaJbHAsI HEOMPEEIIEHHOCTh KOOPIMHATHI IPOTOHA?

2.148. Yemy paBHa MHHUMAaJbHAs HEONPEICIIEHHOCTh KOOPAMHATHI ()OTOHA BUAMMOTO
W3J1y4eHUs C JIMHOM BOJIHBI 0,55 MKM?

2.149. Tlokasath, 9TO IS YaCTHIIBI, HEOMPEACIIEHHOCTh KOOPAMHATHI KOTOPOil paBHA €¢
neOpOMIIEBCKOM IJIMHE BOJIHBI, HEOIIPEIEIEHHOCTh CKOPOCTH paBHa 10 MOPSAKY BETUYMHBI CaMOM
CKOPOCTH.

2.150. EcrecTBeHHas MUpHHA CIIEKTpaIbHOU JTUHUHU A.=0,55 MKM HM3JIy4eHHs] aToMa MpHU
nepexojie ero B ocHoBHoe coctossHue paBHa 0,01 nm. Onpenenuts cpeaHee BpeMs )KU3HU aToMa
B BO30Y>KJIEHHOM COCTOSIHHH.

2.151. Ompenenuth KOTUYECTBO TEILIOTHI Q, BBIICIAIONICHCS IMpU pacrmane pajaoHa
axtuBHOCTBIO A = 3,7* 10%° Bk 3a Bpems t = 20 muH. Kuneruueckasi sHeprus 1 BpUIETAIOLICH

U3 paJloHa 0.-4acTULBI paBHA 5,5 M»aB.

2.152. Macca m = 1 r. ypana ‘33 U B paBHOBECHH C MPOJYKTaMH €r0 pacraja BblieseT

morrocts P= 1,07*107 Br. Haifru MOJISIPHYIO TETUIOTY Qp, BBIACISIEMYIO YPAHOM 3a CPEIHEE
BpeMs JKU3HU T aTOMOB ypaHa.

2.153. Ompenenuts SHEPrHIO, HEOOXOIUMYIO I pPA3ICICHHS spa Ne ma e a-
qacTHLbl U sApo “2C. DHeprum CBs3M Ha oxuH HyKIoH B sigpax 2°Ne, *He u '?C pasusi
cooTBercTBeHHO 8,03; 7,07 u 7,68 M»>B.

2.154. B ongHOM akTe JAeleHus sApa ypaHa 235y ocBoOoxaercs sHeprus 200 M»aB.
Omnpenenuts: 1) sHEpruro, BRIACISIONYIOCS MPH pacliajie BCeX snep 3TOTO M30TOIa ypaHa
Maccoit m = 1 Kr; 2) Maccy KaMEHHOTO yTIJs ¢ YAeNbHOW TemoTod cropanus  — 29,3
M/Ix/KT, SKBUBAJICHTHYIO B TETIJIOBOM OTHOIIEHUH | KT ypaHa 23y,

2.155. MomHocThs P nBuUraTens aToMHOTO cyaHa coctaBuseT 15 MBT, ero KII/] paBen
30%. OnpenenuTs MECSYHBIA pacxo SAEPHOTO rOprOYEero Npu paboTe 3TOro JBUraTes.

2.156. Cuyutasi, 4yTO B OJHOM aKTe JeJeHUs sapa ypaHa 25U ocBoGoxmaeTCS
sHeprus 200 M»sB, onpenenuTs Maccy m 3TOT0 U30TOMA, MOIBEPTLIETOCS JIEIEHUIO ITPH B3PbIBE
ATOMHOIi GOMOBI C TPOTHIOBBIM SKBHBaneHTOM 30-10° Kr, eciM TerIoBOil SKBHBAICHT
TpoTuiaa g paseH 4,19 MJIx/kr.

2.157. Tlpm peneHum sapa ypaHa 235 MOJl JEHMCTBUEM 3aMEIJIEHHOTO HEUTpoHa
00pa3oBauCh OCKOJKHA ¢ MaccoBbIMH uuciamMu Mi = 90 u M, = 143. Onpenenurth 4HCIO
HEUTPOHOB, BBIJIETEBUINX U3 S/ipa B JAaHHOM akTe JeneHus. OnpeaenuTb SHEPTU0 U CKOPOCTh
Ka)XJIOTO U3 OCKOJIKOB, €CJIM OHU Pa3JIeTaloTCs B MPOTHBOIOIOKHBIE CTOPOHBI M MX CyMMapHas
KuHeTnueckas sHeprus I paBHa 160 M»aB.

2.158. Snmepnas peakums "N (a, p)'’ O BbI3BaHa a-yacTHuei, o6agaBIICH
KuHEeTH4YecKo sHepruen 7, = 4,2 M»aB. Onpenenuts TerioBoi dPQeKT 3TOM peaxiuu, eciu
IPOTOH, BbUIETEBIIMI mox yriioM 6 — 60° K HampaBlICHUIO IBWKEHMS O-4aCTHIIBI, MOJIYUHJI
KMHETHYECKYI0 sHepruro T = 2 M»aB.

2.159. Onpenenuth TemaoBbIE Y3PPEKTHI cneﬂgl}oumx peakimit:

"Li (p,n)’'Be ur ° O (d,a)™* N.

2.160. OmnpenenuTh CKOPOCTH TNPOIYKTOB PpEAKIUH B (m,a)'Li, IIPOTEKAIOUIEN B

pe3yibTaTe B3auMOJICHCTBUS TETUIOBBIX HEHTPOHOB € MOKOSIIIMMHUCS SIApaMu 00pa.

3aganus K J1aOOpaTOPHBLIM padoTam
o nucuummae Pusnka

bopmakos, X.III. ®usuka: mpakTHKyM Uil OOYYalOMMXCS IO HAMpPaBICHUSIM MOATOTOBKH
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0.
. l'apmonnueckuii ocumstop. Ilepuoas! konebanuii MaTeMaTH4ECKOro, (PU3UUECKOTO U

Bomnpocsl k 3xk3amMmeny
o gucuumuinae Pusuka

Kunemaruka npsiMONIMHENHOTO IBUKEHUSI MATEPUATIbLHOU TOUKH.
KunemaTtnka KpuBOJMHEMHOTO JBUKEHUSI MAaTEPUAIBHOM TOUKH.
3aKoHEI HBIOTOHA. Macca u cuia.

NMnynbce Tena. 3aKk0H COXpaHEHUs! UMITYJIbCA.

Cunel ynpyrocTu.

Cuuibl TpeHus.

Cuinbl Tarorenus. Bec tena. HeBecomocTs.

Pa6oTa. MomtHocTh. DHEprus.

BpamarensHoe qBUKEHUE TBEPAOTO TENA.

["apMoHnyeckoe KoiebaHne U ero XapaKTePUCTUKH.

MPY>KUHHOT'O MAsITHUKOB.
3aryxaromue KojebaHus, UX YpaBHEHHS U TPaQUKH.

BreinyxaeHnble Koe0aHus, UX ypaBHEHHE.

SIBiieHne pe3oHaHca, pe30HaHCHAs! KpUBAas.

CrnosxeHue AByX rapMOHHUYECKUX KOoJeOaHUH.

['paduk OueHuit U MpUMEHEHNE ITOTO SBJICHUS.

YpaBHeHue BosHbI. BosHOBOE unco.

berymiue u crosiaue BOJIHBIL.

BoiHOBBIE TPOIIECCHI B )KUBBIX OpraHU3Max.

TBepasbie Tena, )KUJIKUE KPUCTAIUTBI U TIOJTUMEPHI.

MexaHudeckre CBOMCTBA TBEPAbIX Ted. 3akoH ['yka.

[Ipupona 3Byka, €ro HHTEHCUBHOCTh U aKyCTHYECKOE JIaBJICHUE.
Wudpa3Byk u yabTpa3ByK.

3aKOHBI TUAPOTMHAMUKH.

3aKOHBI TEMOUHAMHUKH.

ITepBoe 1 BTOpOE Havasia TEPMOJIUHAMUKH.

OHTpPONUS U €€ CTATUCTUYECKUN CMBICII.

OHeprerudeckuil 0ajgaHc B )KUBOM opranusme. 3akoH ['ecca.

3aKOH COXpaHEHUsl ANEKTPUIECKOro 3apsaa. 3akoH Kymnona.
HarmpsixeHHOCTh ¥ MOTEHIIHAJ JIEKTPHIECKOTO TOJISI.
DIIEKTPOEMKOCTb, KOHJIEHCATOP, AIEKTPUUECKOE MOJI€ BHYTPU KOHJIEHCATOPA.
[TocTosIHHOE JIEKTPUYECKOE MOJIE OPTaHU3Ma.

®u3nuecKue OCHOBBI AJIEKTPOTEPAUU.

DIIeKTPUUECKHI TOK, YCIOBHS €T0 CYIIeCTBOBAHMS, XapaKTEPUCTHKA TOKa.
OCHOBHBIC 3aKOHBI IOCTOSHHOT'O TOKA.

JleficTBHE AJIEKTPUIECKOTO TOKA HA )KUBYIO TKaHb, )KUBOW OPTaHU3M.
OCHOBHbIE XapaKTEPUCTUKU MAarHUTHOTO MOJISI.

JIB>KeHUE AJIEKTPOHA B MATHUTHOM U AJIEKTPUIECKOM TOJISX.
JlelicTBME MOCTOSHHOTO MarHUTHOT'O TTOJISI HA OPTaHKU3M.
Marnutotepanus. 301 Kopobosa.

OCHOBHOM 3aKOH 3JIEKTPOMarHUTHOW MHIYKIUU.



42. Bzanmuas uHaykius. CaMOMHIYKIIUS.

43. JleficTBUE IEpEMEHHOT0 MarHUTHOTO MOJIsSl HA OPTaHU3M.

44, JlepeMeHHBIN 31€KTpUUECKUN TOK. MIHAYKTUBHOCTH M €MKOCTb B LEMNSAX IEPEMEHHOIO
TOKa.

45. IlonHOE CONpOTUBIIEHUE B LIETIH IEPEMEHHOI0 TOKa. 3aKoH OMma.

46. Pe30oHAHC TOKOB M HANPSDKEHUN. DIICKTPUUECKHN PUITBTP.

47. duznveckue OCHOBBI JTMaMEeTpUH, JOpCaHBaIM3AlINY, JMaTEPMOTOMUH,
JUaTepPMOKOAryJIsLuu.

48. CBOOOIHBIC IIEKTPOMATHUTHBIE KOJICOaHMSI.

49. [lonsTue o Teopuu Makcaeria.

50. DnexTpomMarHuTHbIC BOJIHBL. [1IKana 37eKTpOMarHUTHBIX BOJIH.

51. JleficTBUE 3JIEKTPOMAarHUTHOTO TOJIS HA JKUBYIO TKaHb.

52. JleficTBUE IEPEMEHHOTO AIEKTPUUESCKOTO TTOJISL.

53. JleficTBUE 31IEKTPOMAarHUTHOTO MOJIS.

54. Hu3ko4acTOTHbBIE 3JIEKTPUUECKUE 10JI1 OpraHu3Ma.

55. Obmme Gundyeckue MPUHIUIBI METOIOB dIEKTPOrpaduu.

56. ®u3nveckre OCHOBHI AJIEKTPOKAPAHOTpAPHH.

57. ®usndeckue 0OCHOBBI AIEKTposHIIeaorpadmm.

58. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONITHKH.

59. UnTepdepenius cera.

60. Tudpakius ceera.

61. Jlucnepcus cpera.

62. I[Monsipuszanus ceera.

63. TeroBoe u3nydyenue. 3akon Kupxroda.

64. 3axons! Credana-bonpimana u Buna.

3agauu K 3K3aMeHy
no aucuuiuinHe dusnka

3anaua 1. C 6aurau Beicotoit h=30 M B TOPH30HTAILHOM HAIIPABICHUU OPOIICHO TEIO C
HavajnbHOM ckopocThio VO = 10 M/c. Onpenenute: 1) ypaBHEHUE TpAaeKTOPUH Tena y(X);
CKOpOCTBH V TeJla B MOMEHT NaJIeHus Ha 3eMITi0; 3) yroil , KOTOPbIH 00pa3yeT 3Ta CKOPOCTh C
TOPU30HTOM B TOUKE €r0 MaJCHHUS.

3aganya 2. Hlapux maccoit 200 r, IpUBSA3aHHBIN HUTBIO K ITOABECY, ONUCHIBACT B
TOPU30HTAIBHOM MIIOCKOCTU OKPY>KHOCTh, UM€S TIOCTOSIHHYIO CKOPOCTh. ONpeeTuTh CKOPOCTh
LIapUKa U TIEPUOJ €r0 BpallleHUs 10 OKPYXHOCTH, €CJIN JJINHA HUTH 1 M, a ee yroi ¢
BEPTHUKaNIbIO cocTaBisieT 60°.

3agauya 3. BeruucnuTe yckopeHue cBOOOIHOTO MaACHUs Tela, HaXOISMIErocs Ha pacCTOSTHUH
100 kM OT MOBEPXHOCTH 3€MJIH.

3anaua 4 Ha kakoii BeIcoTe (B KM) HaJl TOBEPXHOCTHIO 3eMJIM YCKOPEHUE CBOOOIHOTO MaeHUs
B 16 pa3 MeHbIIE, 4YeM Ha 3eMHOM nToBepxHOCcTU? Paanyc 3emin 6400 kM.

3agaya S. /[Ba 0IMHAKOBBIX IO pa3Mepy Il1apa BUCAT Ha TOHKUX HUTSAX, Kacasch Ipyr apyra.
[TepBblii m1ap OTBOJAT B CTOPOHY M oTHycKaroT. [locne ynpyroro yaapa mapsl MOJHUMAIOTCS Ha
OJIMHAKOBYIO BBIcOTY. HaiinuTte mMaccy (B r) mepBoro mapa, eciau Macca Broporo 0,6 Kr.

3agaua 6 Teno mMaccoii 5 Kr IBUXKETCSI paBHOMEPHO 110 BOTHYTOMY MOCTY €O CKopocThio 10 M/c.
B HukHEN TOYKe cuila JaBIIEHUS Tella Ha MOCT BABOE IPEBOCXOIUT CHITY TSKECTH. BoruncianTh
paanyc KpUBU3HBI MOCTa

3anaua 7 JluneiiHas ckopocTh Touek 000/1a Bpaliaronerocs koneca pasHa 50 cm/c, a muHeiHas
CKOPOCTh €T0 TOUYEK, HaXOAIMUXCs Ha 3 cM OJMKe K OCH BpatieHus, paBHa 40 cm/c.
Omnpenenure panuyc (B cM) KoJeca.

3ananue 8. Onpenenure KOJTUISCTBO TETUIOTHI, COOOIIEHHOE Ta3y, €CIU B MPOIECCE U30XOPHOTO
HarpeBaHus Kuciopona oobemom V = 20 11 ero gaBneHue uzMeHmiocsk Ha Ap = 100 kI1a.



3ananue 9 Haiitn n3mMeHenune AS >HTPONUU MPU U300apHOM pacIIUPEHUH a30Ta Maccoi M=4 r
ot 00beMa V1=5 1 1o oosema V2=9 1.

3agaua 10. Bo ckoipKko pa3 HEOOXOAUMO YBEIMYUTH 00beM (Y = 5 MOJIb) HICATBHOTO Ta3a Mpu
M30TEPMUYECKOM PACIIUPEHUH, €CITH €T0 SHTPONHs yBenuuuiaack Ha AS = 57,6 JIx/K?

3agaya 11. Kamwuisp, BHyTpeHHuMM paguyc koTtoporo 0,5 MM, ONyIIEH B IKHAKOCTb.
Omnpenenure Maccy KHUAKOCTH, MTOJHABILEHCS B KaWJUISIPE, €CIU €€ MOBEPXHOCTHOE HATsHKEHUE
pasHO 60 MH/Mm.

3apaua 12. Bo3aymneiii my3sipek auamerpoM d = 0,02 MM HaxoauTcs Ha riayouHe h = 25 cm
[OJI TIOBEPXHOCTBIO BOAbL. OmpenenuTe JaBjeHHE BO3AyXa B 3TOM Iy3bIpbKe. ATMochepHoe
JaBJiecHWe TPUMUTE HOpMaibHBIM. [loBepXxHOCTHOE HaTshKeHHMEe Boabl ¢ = 73 MH/M, a ee
IUIOTHOCTH p = 1 r/em’.

3amauya 13. B cocyne BmecTtumocThio 1 11 Haxomutces kuciopon Maccod 1 r. Ompenenure
KOHLEHTPALMIO MOJIEKYJI KHCIIOPO/a B COCY/E.

3agaua 14. JIBa 0IMHAKOBBIX MO pa3Mepy METaJUIMYECKUX IapuKa HecyT 3apsasl 7 MkKi u —3
MK [Ilapuku npuBenu B CONPUKOCHOBEHUE U Pa3BeU HA HEKOTOPOE PacCTOSHUE, IIOCIIE YETOo
CUJIa UX B3auMoJIeicTBUs oka3anach paBHoi 40 H. Onpenenure 310 paccrossHue (B cM).
3ananmue 15. Halimute yckopenue, ¢ KOTOpbIiM nagaeT mapuk maccon 0,01 kr ¢ 3apsagom 1MxKi
B OJIHOPOJHOM JJIEKTPUYECKOM T0JIe C HaNpsHKeHHOCThI0 20kB/M. BekTop HanpsikeHHOCTH
HaIpaBJIEH BEPTUKAJILHO BBEpX. TpeHUe HE yUnUThIBATh.

3agaua 16 DieKTpOH ABMKETCS B OJHOPOJIHOM MarHUTHOM noJie ¢ uaaykuuei 0,027Tn no
OKPYKHOCTH, UMESI UMITYJIbC 6,410 *krem/c. Haiizute paauyc (B CM) 3TOM OKPY>KHOCTHU. 3apsl
3JIEKTPOHA 1,6¢10° K.

3agaya 17. Onrtuueckas pa3HOCTb X0Ja A JIByX HHTEP(EPUPYIOLINX BOIH
MOHOXpomaTHueckoro cBeta pasHa 0,3X. Onpenenuts pa3HocTs pa3z Aa.

3anaua 18. Ilnockas ceroBas BomHa (*=0,5 MKM) najiaeT HOpMaNbHO Ha Auadparmy ¢
KpYTJbIM oTBepcTHEeM nuameTpoM d=I cMm. Ha kakom pac- paccTostHuE b OT OTBEpPCTHS TOJDKHA
HaXOJIUTHCSI TOUKA HAOIIOJEHUS, YTO- YTOOBI OTBEPCTHE OTKPHIBAIIO: 1) oHY 30HY Dpenens?
2)nBe 30HbI Dpenens?

3agaua 20. /[mHa BosHBI A, OTOHA paBHA KOMIITTOHOBCKOW JUTMHE AC AyeKTpoHa. OmpenenuTh
sHepruto E u umnynsc p hoToHa.

3agauya 21. Beraucauts paanyc nepBoi opoUThI aToMa Bo1opoaa (0OpOBCKUI paguyc) U
CKOpOCTB 3JIEKTPOHA Ha 3TOW opouTe.

3agaua 22. Beraucnuts sHepruto E (oToHa, ucimyckaeMoro mpu mepexo/ie 3JIeKTPOHA B aTOMe
BOJIOPOJIa C TPETHETO SHEPTETUUECKOIO YPOBHS Ha IEPBBIN.

3ananue 23. B ssqpo atoma a3zora N nonaaaeT anb(a-yactuia u ocraercs B HeM. [1pu aTom
o0pasyeTcs AApo HEKOTOPOI'o 3JIEMEHTa U UCITyCKaeTcs MpoToH. KakoB nmopsakoBbIil HOMep
ATOrO AJIEMEHTA B IEPUOINYECKON cucTeMe 3lieMeHToB MeHnpeneeBa?

3agaua 24. batoH kon6ackl 3arps3HEH PaJu0aKTUBHBIM H30TOMOM C TIEPUOAOM Motypacnana 24
yaca. 3a kakoe Bpems pacnanaercs 0,25 HagyanbHOro KOJIMYECTBAa U30TOMA?

3aganue 25 OnpenenuTs NEepPHO/ MOTypaciaga paJioakKTHBHOTO U30TOMA, €CIIU 5/8 HaYaIbHOTO
KOJIMYECTBA SIJIEp ITOT0 U30TOIA pacnanach 3a Bpems t = 849 c.



3K3AMEHAIIMOHHBIN BUJIET Ne 5

ITo mucunmuinHe Pusnka
s oOydarommxcest _ 2 kypca Hanpasienus noarotoBku  09.03.03 IMpuknagnas
uH(hopMaTHKa HapaBJIeHHOCTh [IpukiaHas nHGOPMATUKA B OPUCTPYACHIINH

Bonpocsr:

1. 3narp npunnun depma B reOMETPUUECKON ONTUKE U €r0 MaTEMATUYECKYIO

(GOpMYIHUPOBKY M NPHIIOKEHHUSL.

Brnanets: cnocoboM BeruHcaeHUS pabOThI IPH aAMabaTHUECKOM IIPOIIECCe.

3. YMeTb onpeaenuTs NpUpaleHue AIUHbI BOJIHBI s 3JIEKTPOMAarHUTHON BOJIHBI C
gacToToi v =5 MI', KoTOpas nepexoauT U3 HEMarHUTHOM CPEXbI C IUDIIEKTPUYECKON
IIPOHUIIAEMOCTBIO € = 2 B BaKyyM.

N

3aBenyromnuii kageapoit JI. 1II. TokymoBa

TecToBbI€ BONPOCHI U 3aJaHUS
o AuCcHHUILINHE «DPH3nKa»

OIIK-1
Pasznea 1. Mexanuka
1. Kunemaruka ucciemyer:
a) JBUXXCHUEC TCJI U CUJIBI, npmaonsmme K 39TUM OIBUXCHHUAM
b) nBuxeHue Ten 6e3 UCCIEMOBAHUS CUJT, IPUBOASIIMX K STHM JBUKECHHUSIM
C) TpaeKTOPUH BO3MOXKHBIX JBHKCHHI MaTePHAIbHBIX TEIT
d) 3aBHCHMOCTH OMMCAHHUS ABUKEHHUS OT BBIOOPA CHCTEMBI OTCUETA

2. at?/2+vot+Xe=X(t) - ato:

a) dopmysa nepeMemnieHus Py PaBHOYCKOPEHHOM JBIMKEHUH ¢ HaAYaIbHOM CKOPOCTHIO
b) ®opmyna myTH Ipu paBHOYCKOPEHHOM JBUKEHUH C HAYaIbHOW CKOPOCTHIO

c) dopmyia nepeMeIeH s IPu PABHOMEPHOM JIBHIKEHHN

d) dopmysa myTH MpU paBHOMEPHOM JIBHKEHHH

3. Haiitu cpeiHIOI0 CKOPOCTh, €CIIN MIEPBYIO MOJIOBUHY MYTH TEJIO ABUTAIOCH CO CKOPOCTHIO
50 km/9ac, a BTOpYIO MOJOBUHY ITYTH CO CKOpOCThIO 100 KMm/4ac.
a) 75 kM/gac
b) 70 xm/uac
c) 80 xkm/gac
d) 66,7 km/gac

4. TlyTh ¥ BeNMWYHMHA TIEPEMEIICHUS PABHBI IPYT APYTY, €CIU
a) IlepemerieHre HaYMHACTCS U3 HaYaIa KOOPIMHAT
b) Ecnu nBmwxeHre IPOUCXOIUT MO MPSIMOI U CKOPOCTh HE MEHSIET 3HAKa
€) Ecnu aBmwkeHne o HOMEPHOE  PABHOYCKOPEHHOE
d) Ecnu aBrxeHre paBHOMEPHOE



5. TlyTs ¥ BeIMUYMHA [TEPEMEICHUS PaBHBI IPYT APYTY, €CIH

e) IlepemelieHre HAYMHACTCS U3 HAYATa KOOPIUHAT

f) Ecnu nBwkeHne IPOUCXOINT IO TPSIMOM M CKOPOCTH HE MEHSET 3HAKa
g) Ecnu aBmwxeHne oHOMEPHOE M PABHOYCKOPEHHOE

h) Ecnu aukeHne paBHOMEPHOE

6. Kakoii myTh mpoiiieT Teo 3a MOCISAHIO CEKYHTy aJeHHs C BRICOTHI 490 M?
a) 8lwm

b) 181 m

c) 193m

d 93m

7. OCHOBHBIM 3aKOHOM JMHAMUKH SIBJISACTCS:
a) 3akoH BceMHpHOTo TATOTEHHUSI

b) 3akon coxpaHeHHs SHEPTUH

c) Bropoii 3akon HeroToHa

d) 3akoH coxpaHEHHs UMITYJIbCA

8. W13 yetbIpex cuil B3aUMOICHCTBHS:
1. I'paBUTalINOHHOTO;
2. DNEeKTPOCTaTUYECKOrO;
3. Cnaboro;
4. Cuiibl ynpyrocTu
(byHIaMEHTAIbHBIMU SIBIISIFOTCSI:
a) Bce cuibr
b) Bce cuibl, kpoMe c1aboro B3auMOoIeHCTBHIS
C) Bce cuitbl, KpoMe 3JIEKTPOCTATHUECKOTO B3aMMO/ICHCTBHSI
d) Bce cuitbl, KpoMe CHIIBI YIPYTOCTH

9. CocrosiHMEe MaTepUalIbHOW TOYKU B MEXAHUKE OIpeIeIIeTCs:

a) 3HaveHHEM KOOPAMHAT B HAYaJbHbII MOMECHT BPEMECHHU

b) 3HaueHHeM KOOpIHMHAT M CKOPOCTEH B HAYAIIbHbI MOMEHT BPEMEHH
C) 3HaveHHeM CKOpOCTeil B HaualIbHbIii MOMEHT BPEMEHU

d) 3HaueHHeM CKOpPOCTEil U YCKOpEHHU B HaYaIbHBIIi MOMEHT BPEMEHHU

10. PabGoTta nmepeMeHHO! CHIIBI BEIYHUCIISETCS 110 (hopMyJIe:
a)

2

-

A= | F(F)dr

-

1
A=WE)-WE) W)

- HOTEHOHAIBHAA SHEPTTA

b)
A= F(HAF
A=T-T

, Ime T - KHHeTH4YeCcKas SHEPTHA

11. HaiiTi HENpaBUIbHOE YTBEP)KICHHUE B OJTHOM M3 OTBETOB.
a) Cua Ha3bIBacTCS MOTEHIIMAIBHOM (KOHCEPBATUBHOM), €CITH ee padoTa:



b) He 3aBucur oT myTH, Ha KOTOPOM OHA COBEPILIACTCS

c) Eciu mpoekuuu CHiIbl MOXKHO BBIPA3UTh KaK MPOU3BOIHbIC OT HEKOTOPOU (QyHKIMH 110
OJTHOMMEHHBIM KOOpIMHATAM

d) Ecuu pabota, coBepiaemasi mpu 00X0/ie 3aMKHYTOTO IIyTH, PaBHA HYIIIO

12. JTns mr060i 3aMKHYTOH CUCTEMBI € S CTENEHSIMU CBOOO bl UMeeTcst Bcero N aJlTUTUBHBIX
MHTETPAJIOB (COXPaHSIOLIMXCS BEIMYUH), T1e N paBHO:

a) 3

b) 7

c) 2s-1

d) 2

13. Ilpu abCOMOTHO YIPYroM IEHTPATIHHOM YAape COXPaHSIOTCS:
a) TonbKO UMITYJIbC CHCTEMbI

b) Tosbko MexaHHYECKasi SHEPTHS

€) TonbKO KMHETHYECKAsi SHEPTHsI

d) Kunernueckas SHEPrusi U UMITYJIbC

14. Bropoii 3akon Kerepa (3aK0oH II0MIa/1€i) COOTBETCTBYET 3aKOHY COXPaHEHUS
a) DJHEPruH

b) momenTa ummynbsca

C) uMmmyibca

d) maccer

15. Kakue KOMIIOHEHTHI UMITYJIbCA COXPAHSAIOTCS IIPU JICHCTBUU CUIIBI, HAIIPABJIEHHOM 110 OCU
0z?

a) Pz

b) pxupy

C) Pxup;

d) pzupy

16. Kakne KOMITOHEHTbl MOMEHTA UMITYJIbCA COXPAHSAIOTCS NMPH IEHCTBUU CHIIBL,
HanpasiieHHoOH 1o ocu Oz?
a) L,
b) LyuLy
c) LyulL,
d L, uLy

17. Haiinute BepHYIO (OpPMYITY apXMMEI0BOM CHIIBI:
a) Fa=p.V.Q

b) Fa=pxV.0

C) Fa=pxVald

d) Fa=p.V«0

18. pv?/2+p+pgh=const —3to
a) ®dopmyma [yaseiins

b) ®opmyna Peiinonbaca
c) ®dopmymna Crokca

d) VYpasuenue bepnymm

19. 3akoH coxpaHEHUsI MacChI Il HECKUMAEMOM KHUJIKOCTH 3aITUCBHIBACTCS B BUJIC:
a) pSv=const



b) Sv=const
c) pv=const

20. JTaBnenne B 1 MM pT cT. BeipaxkeHHOe B CH, paBHO
a) 101,3 klla

b) 101,3Ila

c) 133,28 1la

d) 133,28 kIla

21. Tpy0a, 10 KOTOPOU TEUET KUAKOCTh, TOCTEIICHHO Cy)KaeTcs. Bo CKOJIBKO pa3 u3MeHUTCS
CKOPOCTb JKUJIKOCTHU, €CJIH paguyc TpyObl yMeHbIImiIcs B 3 pa3a?
a) YmMeHbimuTcs B 3 pasa
b) VYeenuuurcs B 3 paza
C) VYwmenbiutcs B 9 pa3
d) Vsemuuurcs B 9 pas.

22. 3amaHo ypaBHEHHE TapMOHHYECKUX Kosebanuii: x=Acos(2nt/T + ag). Kakoe u3
HIDKETIPUBEICHHBIX BBIPAKCHUH MpeCTaBIsAeT (hazy ITUX KoueOaHmid?
a) 2nt/T
b) 2n/T
c) (2at/T + ap)
d) cos2nut/T + a0)

23. N'apmoHmnyeckoe KoebaHne UMEET IapaMeTphl: aMILTUTY/Ia KOJICOaHuH 5 cMm,
UKJINYECKas yacToTa 27 cfl, HavanbpHas ¢aza m/4. YpaBHEHUE JIBYKCHUS UMEET BH/I
a) x=>5cos2n/T(t + n/4)
b) x=5cos2n(t + n/4)
C) x=5cos(2nt + m/4)
d) x=0,05cos2nt/T + m/4)

24. KonebarenpHOE JBUKCHHUE OTMCHIBACTCS ypaBHEHUEM X = Acos(ot + o).
[Tonnas sHeprus xoynedaHuii paBHa

ma A
a) 2

Mg
—cosz(cm + &)

sin * (@t + &)

d)
25. Kakoe 3 npuBeIeHHBIX HIKE BBIPAKEHHI OTPEIEISIeT TOTHYIO SHEPTHIO 3aTyXarOIINuX
KoJIeOaHuil

ma: A
2

a)



26. CKOJIBKO BpEeMEHH CBET UET OT 3emuin 10 Mepkypus? PaccrosHue ot 3emin 10
Mepkypust 58 MITH KM.
a) 0,02c
b) 100c
c) 200c
d) 1000 c

(OIIK-3)
27. NnunHa nokosimerocs crepkas 10 M. Yemy Oyzaer paBHa ero JUIMHA TP IBUKEHUHU CO
ckopocTbio 0,6€ BAOJIb CTEPKHS?
a) 6™
b) 8m
c) 10m
d) 16m

28. dopmyna Ui peNaTUBUCTCKON Macchl UMeeT B (V=[3c)

M= 3
g
a)
m= my 1—,32
b)
S
-1
C) g

29. Bpems XHM3HM HECTAOMIBHON YacCTHIIBI B COOCTBEHHOM CHCTEME OTCUYETa PAaBHO Ty .
Kakoe u3 Huxecneayomux BoIpaKeHUH JaeT BpeMsl )KU3HU YacTULIbI B JTAOOPATOPHOU CUCTEME
0TCYeTa, OTHOCUTEIHLHO KOTOPOM YacTuIa IBUKETCS CO CKOPOCTBIO V=P

j:L
J1- g
a)
t=Tyaf1- B
b)
fue 8
g -1



30. CoOcTBeHHAs SHEPTUS YaCTHIIBI paBHA

Mgt
N
a)
2
mnv
2
b)
2
g Y
)
c)
2
.V.'ﬁ:,c:‘
d)

Pasznen 2. Mouekyasipaast pu3nka v TepMOANHAMHKA
31. Vkaxure cpeiu HUKETIPUBEACHHBIX BBIPAKEHUH TO, KOTOPOE COOTBETCTBYET IHEPTHH
OJIHOW MOJIEKYJIbI Ta3a.
i+2
—kT
a) 2

Lt
2

d)

32. Yemy paBHO 00III€€ YUCIIO CTENIEHEH CBOOOIBI ISl MOJIEKYIIBI HEaTbHOTO, 2-X aTOMHOTO
raza?

33. ypaBHCHI/Ie COCTOSAHUA NOCAJIbHOI'O I'a3a UMCCT BHU ]
pV=const
je2'd

T = cons
b) N

a)

I

const



b 1 <.

= const

d)

34. YpaBHeHue aauadaTsl A UACATLHOTO ra3a UMEET BT

pV=const
a)
a."’?’
b) P =C0onst
b
T =const
c)
n
d) T =const

35. Beipaxkenue it paboThl paciupeHUs UACAIBHOTO ra3a Mpu U30TePMUUECKOM IIpoIecce

AMeeT BUI,
a) A=0
A= P(Vg — Vl]'
m 3 oar
A= M 2
c)
A= rrina
M "
d)

36. IlepBoe Havama TEPMOJUHAMUKH TPU U30XOPHUECKOM TPOIECCEe NMEET BUI:
a) 6Q=dH

b) 8Q=05A
c) 6A=-dU
d) 6Q=dU

37 HepBoe Ha4yaJia TepMOI[I/IHaMI/IKI/I HpI/I aI[I/Ia6aTI/I‘ICCKOM npouecce HUMEET BU.
a) 5Q=dH

b) 8Q=05A
c) 6A=-dU
d) 6Q=dU

38. HepBoe Ha4aJia TCpMOJUHAMUKHU TIPHU U30XOPHUICCKOM ITPOILECCE NUMCCT BU/I.
a) 6Q=dH

b) 8Q=05A
c) 6A=-dU
d) 6Q=dU

39. [lepBoe Hayasa TEPMOJMHAMUKHY TPU H300apUIECKOM IpOIEcce UMEET BUI:
a) 6Q=dH

b) 6Q=0A

c) 6A=-dU

d) 6Q=dU



d)

40. Kakoe 13 npuBeIeHHBIX BBIPAXKEHUN MEPBOrO Havajla TEPMOJIMHAMUKH IPUMEHUMO
TOJIBKO K U30TEPMHUUYECKOMY ITpoueccy?
a) Q=AU+PAV

b) AU+A=0
c) Q=AU

M I,
o RTIn-

i

41. Kakoe u3 yTBEpA€HUH HE ABISIETCS (POPMYIUPOBKOHN 2-TO 3aKOHA TEPMOJMHAMUKHN ?

a) HeBo3MOXeH HUKINYECKHUH MPOLIECC, CAMHCTBEHHBIM PE3YJIbTaTOM KOTOPOTO SIBIISICTCS
IIPEBpAIEHHE HEKOTOPOr0 KOJIMYECTBA TEILIOTHI B PabOTy

b) DHuTponus Tena sBIseTCS BEAMYMHON aITUTUBHOM

C) HeB0o3MOXEH IMKINYECKHIA IPOLIECC, CAMHCTBCHHBIM PE3yIbTaTOM KOTOPOTO SIBJISIETCSI
nepeaaya HEKOTOPOro KOJIMUYECTBa Temia OT 0oJiee X0JI0JHOro Tea 6ojiee ropsiuemMy

d) DuTpomus 3aMKHYTOW TEPMOJANHAMUYECKOW CHCTEMBbI WIIM BO3PACTACT U JOCTUTACT
MaKCHUMyMa IIpH PaBHOBECHH.

42. O0beAMHEHHBIN 3aK0H )1 1-TO ¥ 2-r0 Havaja TePMOJUHAMUKH UMEET BUJT
a) 6Q =dU + PdVv

b) dS=0
¢) TdS =duU +PdV
d) dS=3Q/T

43. K.n.a. mukna KapHo paBen

a) n=AQ
b) m=Q./Q1
C) n :1-T2/T1
d) n =T,/T;

44. Teopema KapHo yTBepKaaer, 4To

a) Iukn KapHo 00agaeT MakCUMAIbHBIM KIIJI, CPEAN BCEX IIHKIIOB, PA0OTAIONIIX MEX/IY
3aJaHHBIMU Temneparypamu T1 u Tp

b) Luxn Kapro obnamaet MakCMMabHBIM KIIJ], CPEIH BCEX PABHOBECHBIX IIHKJIOB,
paboTaronmx MeX1y 3alaHHbIMU TeMiieparypamu T1 u Tp

¢) Luxn KapHo oGnmasaet GONBIINM KITJ, YEM KIIJI BCEX HEPaBHOBECHBIX IIMKJIOB,
paboTaronux MeX1y 3alaHHbIMU TeMiieparypamu T1 1 Tp

d) Luxn KapHo, ¢ uneansHbIM ra3oM o01agaeT Make KIJI, 0 CPaBHEHHUIO ¢ KoM KapHo,
COBEpIIAeMbIM C JIFOOBIM JIPYTUM pabOYNM BEIIECTBOM.

45. ®opmyna bonbimaHa 11 CTATUCTUYECKON YHTPOIIUHA UMEET BH/]T

a) S=kinG
b) S=kinw
c) S=kiIn

46. Yro sBnsieTcs MIPUYNHON B3aUMOACUCTBUS (IPUTSHKEHUS U OTTAJIKUBAHUS ) MOJICKYI?

a) CuJIbI DJIEKTPUYECKOTO B3aUMOICHCTBHUS
b) Cunsr Ban nep-Baanbsca



€) Cuiibl paBUTAIMOHHOTO TIPUTSHKCHUS
d) BHyTpusaepHbIC CHIIBI

47. Yto Ha3pIBACTCS KPUTHIYECCKOM TeMIIepaTypou

a) Temneparypa KUIEHHsI

b) Temmeparypa dazoBoro nmepexomaa

c) Temmeparypa, Bblllic KOTOPOH HUKAKHM MOBBIIICHHEM JIaBJICHHS HEJb3sI IPEBPATUTH ra3
B JKHJIKOCTb

d) Temmeparypa, pu KOTOPO# MPEKpAIAeTCs MOCTYNATEIbHOS ABUKCHHE MOJICKYIT

. R
(p+—=)V -b)=RT

48. Uto yuuThiBaeT mompaska b B ypaBHenuu Ban nep Baanbca ?

a) JlomonHuUTENBHOE AaBJICHHE ra3a

b) Cuuibl B3auMoOAEHCTBHS MKy MOJICKYJIAMH

C) DHEpru MOJEKYI

d) Pasmep mosekyi

49. Kakue u3 CIeIyIonMX MPOLEeCCOB OTHOCATCS K QIIyKTyarusim?
1) BpoyHOBCKOE NBIKEHHE;
2) XaoTU4YeCKO€e IBUKEHUE MOJIEKYJT;
3) OxnaxaeHue B BO3IyXe HarpeToro Tena;
4) Obpa3oBaHue 3apOBIIICH MMapa B HArPETOH 10 TEMIIEPATypPhl KUTICHUS KUIKOCTH.
a) Bce mporeccer
b) Bce mporieccsl, 3a HCKITIOYEHHEM 2
c) Bce mpoiiecchl, 3a HCKITIOUCHUEM 3
d) Bce nporieccsl, 3a HCKIIIOUCHHEM 4

5. MeToanuyeckue MaTepuaJbl, ONpeaesiomue npoueaypbl OleHNBAHUS
KOMIIETEHIIUMN

5.1. Kpwurepuu onieHKH yCTHOI0 OIIpOca

[Ipu onienke oTBeTa 00y4aroIIerocs HaJ0 PYKOBOACTBOBATHCS CIEIYIOIIUMHU
KPUTEPUSIMH, YIUTHIBATD:
1) MOTHOTY ¥ MPaBWJIBHOCTH OTBETA;
2) cTereHb OCO3HAHHOCTH, TOHUMAaHUS U3yYEHHOTO;
3) s13IKOBOE OPOPMIICHHE OTBETA.
OtMmetka "5" cTaBUTCS, €CJIM 00yUYaAIOIIANACS .
1) monHO M3naraeT 3y4eHHbI MaTepual, 1aéT MPaBUILHOE ONPEICICHUE MOHATU;
2) oOHapyXUBaeT MOHUMaHNUE MaTepuaia, MOXET 000OCHOBATh CBOM CYXKIEHUS, TPUMEHUTD
3HAHUS Ha MIPAKTHKE, IPUBECTH HEOOXOAUMBIE MPUMEPHI HE TOJILKO MO YYeOHUKY, HO U
CaMOCTOSITENIbHO COCTaBJICHHBIE;
3) u3naraet MaTepual MOCieI0BATEIbHO U MPABUIIBHO C TOUKH 3PEHUSI HOPM JTUTEPATYPHOTO
A3BIKA.
OtmeTtka "4" cTaBUTCS, €clii 00yUJaIOUTUIICS TaéT OTBET, yIOBJICTBOPSIOIINIA TEM XKe
TpeOOBaHUAM, YTO U 11T OTMETKH "5", HO momyckaeT 1-2 ommOKu, KOTOPBIE caM K€ UCITPaBJIsET,



u 1-2 Hemou€Ta B MOCIEOBATEILHOCTH U SI3IKOBOM O(OPMIICHUH H3JIaraeMoro.

OtMmetka "3" cTaBUTCS, €CJIM 00yUaIONMIUKCS OOHAPYKUBAET 3HAHUE U TTIOHUMAaHUE OCHOBHBIX
MMOJI0KEHUN JaHHOW TEMBI, HO:

1) w3naraeT MaTepua HEMOJIHO U JOMYCKAeT HETOYHOCTH B ONPEICICHUN TTOHITHI WITH
(bOpMYyITUPOBKE MPABUI;

2) HE yMeeT JAOCTaTOYHO ITyOOKO M J0Ka3aTeIbHO 000CHOBATh CBOU CY)KJICHHUS M MPUBECTH
CBOU IIPUMEDPBIL;

3) um3naraet MaTepHall HEMOC/IEI0BATEILHO U JOMYCKACT OLIMOKHU B SI3bIKOBOM O(hOpMIICHHH
U3JIaraeMoro.

OtMmetka "2" cTaBUTCS, €CJIM 00yUaIOMIUNCS OOHAPYKMBAET HE3HAHKE OOJIBIIEH YacTH
COOTBETCTBYIOIIETO pa3zelia U3y4aeMoro MaTepuaa, TomycKaeT olOKy B GOpMyITHpOBKE
omnpezesieHUui 1 MPaBuIl, HCKAXKAIOIINE UX CMBICI, OECIOPSA0YHO U HEYBEPEHHO M3JIaraer
Mmatepuai. Ouenka "2" oTMe4aer Takue HeOCTaTKU B IOJATOTOBKE YUEHUKA, KOTOPbIE SBIISIOTCS
CEpbEZHBIM MPENSATCTBUEM K YCIIEIIHOMY OBJIAJICHUIO MOCIEAYIOIIUM MATEPUATIOM.

5.2. KpuTepuu oneHMBaHNs Ka4eCTBA BbINOJHEHHUS JJA00PATOPHOIr0 MPAKTUKYMA:

OrneHka «3a4TeHO» BBICTABIsIETCS OOydaromeMycs, eciau JiabopaTopHas padoTa BBIIOIHEHA
MPAaBWJIBHO M OOy4YaroIuiics OTBETHJI HAa BCE BOIPOCHI, IOCTaBJICHHBIC MpErojaBaTeiieM Ha
3aluTe.
OrieHKa «He 3aYTEeHO0» BBICTABIISETCS O0ydaromeMycs, eciii JJabopaTopHast paboTa BBITOJIHEHA
HE MPAaBUJIBHO WM OOYYArONIMACS HE TMPOSIBII NIyOOKUX TEOPETHUCCKUX 3HAHWH TPU 3allUTe
paboTsl

5.3. Kpurepuu onieHUBAHUS TECTHPOBAHUSA

[Tpu TecTupoBaHUM Bce BepHble OTBeThl Oepytcs 3a 100%.
90%-100% oTnu4HO

75%-90% xopor1o

60%-75% ynoBIETBOPUTEIBHO

Menee 60% HEYTOBIETBOPUTEITHHO

5.4. Kpurepuu oueHMBAHHMA KAaYeCTBA BbINOJHEHHS KOHTPOJIbHOH padoThI:

OrneHka «3a4TeHO» BBICTABIsIETCS OOydJaroIeMycsi, €ClIM KOHTPOJbHAass paboTa BBINOJHEHA
MPAaBWJIBHO M OOydYaromuiics OTBETHJI HAa BCE BOIPOCHI, TOCTaBJICHHBIC MpEMojaBaTeiieM Ha
3alluTe.
OreHKa «He 3aYTeHO0» BBICTABJISACTCS OOyYarOIeMycs, €CJIM KOHTPOJIbHAs padoTa BBIMOJTHEHA
HE MPABUJIBHO WM OOydaroluiics HEe MPOSBUI MIYOOKUX TEOPETUYECKUX 3HAHWUN MpHU 3alluTe
paboThI

5.5. Kpurepuu onieHuBaHMs IK3aMeHa

HrtoroBoii ¢GopMoii KOHTpOJISI 3HAHWA, YMEHHH W HaBBIKOB. DK3aMEH IPOBOJUTCS B
dopme cobecenoBaHus MO OMiIeTaM, KOTOpbIE BKIIOYAIOT 2 (JIBAa) TEOPETHUECKUX Bompoca U 1
3aaya. DK3aMEH MPEIoJiaraeT MOJyIeHHE OOYJaroIIMXCsl OJTHOM M3 OIEHOK MO S-0aibHOM
HIKaJIE: «OTIMYHOY, «XOPOILO0Y, «yJAOBIETBOPUTEILHO» UIH «HEYIOBIETBOPUTEILHOY.

[IpoBenenne 5Kk3aMEHOB KaK OCHOBHOM (OpMBI MPOBEPKH 3HAHMNA OOy4aroumxcs
npezrnonaraeT coOMoIeHNe psifa YCIOBUH, 00eCeunBalOIMX e1arornueckyto 3 pekTuBHOCTb
OLICHOYHOU TIpoleayphl. BakHeime cpeau Hux:



How

CTENEeHb OXBaTa Pa3JesioB y4eOHOW MporpaMMbl U MOHMMAaHHE B3aUMOCBS3EH MEXITY
HUMU;

ryOMHa TIOHUMaHMS CYIIECTBa OOCYKJAaeMbIX KOHKPETHBIX MpoOJeM, a Takxke
aKTyaJIbHOCTH U IPAKTUYECKON 3HAYMMOCTH U3y4aeMOW JUCLIUILINHBI,

JMara3oH 3HaHus GUI0CO(CKON TUTEPaTypHI;

JIOTUYECKH KOPPEKTHOE, HEIIPOTUBOPEUUBOE, TI0CIEN0BATEIIBHOE U apTyMEHTHPOBAHHOE
IIOCTPOCHUE OTBETA HA DK3aMEHE;

YPOBEHb CAaMOCTOATEIBHOTO MBIIUIEHUSI C 3JIEMEHTaMH TBOPYECKOIO IOAXO0Na K
U3JI0’KEHUIO MaTepUaa.

OLIEHKHU «OTJIMYHO» 3aCITYKUBAET OTBET, COJICPIKAIIIHI:

1.

4.
S.

riyOOKO€ M CHUCTEMaTHYeCKOE 3HaHME BCEro IpPOrpaMMHOr0 Marepuaiga M CTPYKTYpHI
KOHKPETHOM JUCLUIUIMHBI, & TAKK€ OCHOBHOT'O COJEpXKAHUS U HOBALUU JIEKIIMOHHOI'O
Kypca 110 CpaBHEHHUIO ¢ y4eOHOU JIUTepaTypoi;

OTUYETJINBOE U CBOOOJIHOE BJIaJICHUE KOHIENTYaIbHO-IOHSITUHHBIM anlapaToM, HAy4HbIM
A3BIKOM U TEPMHUHOJIOTHEH COOTBETCTBYIOIIEH HAYyYHOI 00acTH;

3HAHUE OCHOBHOW JMTEPATypbl M 3HAKOMCTBO C JONOJHHUTEIBHO PEKOMEHJIOBAHHOMU
JIUTEPaTypou;

YMEHUE BBIIOJIHATH IPEyCMOTPEHHBIE IPOIPAMMON 3a/1aHMS;

JIOTMYECKU KOPPEKTHOE U YOeUTEIbHOE U3JI0KEHHE OTBETA.

OLIEHKH «XOPOIIIOY 3aCTy>KUBACT OTBET, COACPIKAIIUMN:

1.
2.

3.
4.
5

3HaHUE Y3JIOBBIX MPOOJIEM MPOrpaMMbl U OCHOBHOTO COJIEpKaHMsI JIEKIIMOHHOIO Kypca;
YMEHHUE II0JIb30BaThCs KOHLENTYaJIbHO-IIOHATUMHBIM alnaparoM B IPOLECCE aHaIM3a
OCHOBHBIX IIPOOJIEM ITPOrpaMMBbl;

3HAHHE BaXHEMIINX paboT U3 CIUCKAa PEKOMEHJOBAaHHOM JINTEPATyphI;

YMEHHE BBINIOJHATH IIPEYCMOTPEHHBIE IPOTPAMMOM 3aJaHMS;

B LEJIOM JIOTHYECKM KOPPEKTHOE, HO HE BcCerga TOYHOE M apryMEHTHPOBAHHOE
U3JI0KEHUE OTBETA.

O1neHKH «y0BJIETBOPUTEIBHO» 3aCIyKUBAET OTBET, COJIEPKALIIHI:

1.
2.
3.

4.
5.

(dparmMeHTapHble, MOBEPXHOCTHBIE 3HAHUSA BAXKHEHWIIMX pas3feioB IporpaMmbl U
CoJiepKaHus JEKIIMOHHOTO Kypca;

3aTPYAHEHUS C MHCIOJIb30BAaHUEM HAYYHO-TIOHATUHHOIO amnmnapara U TEPMUHOJIOIMHU
JVCLUATIIINHBI;

HEIOJIHOE 3HAKOMCTBO C PEKOMEHI0BAHHOU JIUTEPATYPOH;

YaCTUYHBIC 3aTPYAHEHUS C BBIIIOJHEHUEM IIPEyCMOTPEHHBIX TPOTPaMMOM 3aJaHUN;
CTPEMIICHHE JIOTUYECKH OINPEICIIEHHO U MIOCIIEI0BATENIBHO U3JI0KUTh OTBET.

OHGHK& «HCYAOBJIICTBOPUTECIILHO» CTABUTCS ITPU:

1.
2.

HE3HAHHUH JIHOO OTPBIBOYHOM IMPCACTABIICHUN y‘IeGHO-HPOFpaMMHOPO Marepuraia,
HCYMCHHHU BBIIIOJHATDb NPEAYCMOTPECHHBIC nporpaMMoﬁ 3aJaHusl.

Hrorosas OIICHKA 3a 5K3aMCH BBICTABJIACTCA MPETIOAABATCIIEM B COBOKYITHOCTH, YUHUTBIBASA
OLICHUBAHWUEC TCCTUPOBAHUA U HpaKTI/IKO-OpPICHTPIpOBaHHOﬁ YJaCTH 5K3aMCHa.



